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OobsacTh TEXHUKH

Hacrosiee n300peTeHre OTHOCUTCS K KOH(PUTYPUPOBAHHIO TIEPCOHATBLHOTO BEIYHUCIIUTEIIEHOTO YCTPOWCT-
Ba JUISl CBSI3M C YCTPOHCTBOM, TEHEPUPYIOIINM a’p030Jb. B 9acTHOCTH, HO HE NCKITIOUYNTENBHO, HACTOSIIEE M30-
OpeTeHne MPUMEHUMO K OECTIPOBOTHOMY COEIMHEHHIO CBSI3U MAJIOTO paanyca IeHCTBHS MEXITy MepCOHATHHBIM
BBIYUCITUTEIHHBIM YCTPOHCTBOM H YCTPOMCTBOM, TEHEPUPYIOIIAM a3p030Jb, TAKUM KaK IEPCOHAIBHOE YCTPOM-
CTBO JJIS BABIXaHUSA, WX 3JICKTPOHHAS cUrapeTa (WIH e-CUrapera).

Ipeanockliky co3xaHus U300peTeHUs

[NomynsipHOCTD W TIPHIMEHEHHE KYPHUTENBHBIX YCTPOHCTB CO CHIDKCHHBIM HIIM MOAM(DUINPOBAHHBIM pHC-
KOM, TaKXC M3BECTHBIX KaK AJICKTPOHHBIC CUTapeThl, UCIIAPUTEIH WM YCTPOWCTBA, TCHEPUPYIONIUE a3P0O30Jib,
OBICTPO BBIPOCIIO 3a MOCJIETHUE HECKOJIBKO JieT. Takue yCTpoicTBa, TCHEPUPYIOIIHE a3pP030Jib, MPEIOCTABISIOT
ANBTCPHATHBY TPAJUIIMOHHBIM Ta0auHBIM MPOAYKTaM, TAKAM KaK CHTapeThl, CHUTaphbl, CHTAPHIUIBI M Ta0auyHBIN
KTyT. B IpOTHBOMNOI0KHOCTE TOPEHUIO Ta0aka, KaK B TPaIUIIMOHHBIX TaDAYHBIX MPOIYKTAaX, OHH OOBIYHO Ha-
TPEBAlOT HWJIM TPEIOT BEHICCTBO, CIIOCOOHOE 0OPa30BBIBATH a3pP030Jib, C LENBI0 TEHEPUPOBAHUS adPO30Js YIS
BJIBIXaHUS.

BombIIMHCTBO yCTPOWCTB, TEHEPUPYIOMIUX a3p030JIb, CONEPIKAT HEKOTOPYIO (POPMY DJICKTPOHHON CXEMBI
yrpaBieHus1, 00BIYHO COIepKalei IPOCTON MPOIECCOpP BRIYHCINTEIFHON MAIIMHBI, KOTOpAs MMO3BOJISET MOJIh-
30BaTeINI0 YIPaBIATh paboTOi yCTpOHCTBA, TeHEPUPYIOMEro a3po30ib. OIHAKO yIpaBIIeHHE YCTPOHCTBOM, Te-
HEPUPYIOIIAM a3p030Jb, OOBIYHO BBIOIHAIOT TOJIBKO JIOKAJIBHO, MTyTEM HETOCPEACTBEHHOTO B3aWMOJCHCTBUS
MOJIB30BATENS C CAMUM YCTPOMCTBOM, TE€HEPHUPYIOLIMM a3p030Jib, HAIPUMEp, MPH IIOMOIIH TTOJIE30BaTEIHCKIX
pabounx KHOTIOK WJIH IPYTHX IOJIb30BAaTEILCKUX AIEMEHTOB YIIPABIICHHS HAa YCTPOHCTBE, TeHEPUPYIOMIEM a3po-
30J1b, 1 WHTEPIPETANN 3HAYCHUS WHIUKATOPOB, TakuX Kak cBeroauonsl (LED), Ha ycTpoiicTBe, reHepUpyIO-
IIeM a3p030Jib. DTO OrPAaHHYUBACT THOKOCTh, C KOTOPOH MOXHO YIPAaBJISTH YCTPONCTBOM, TCHEPUPYIOIIUM a3-
PO30Jb. DTO TAKXKE 03HAYACT, YTO M3TOTOBUTEIb FIIH IMOCTABIINK YCTPOWCTBA, TCHEPUPYIOIIETO a3p030Jib, c1ado
B3aUMOJICHICTBYET C YCTPOUCTBOM, I'EHEPUPYIOIIUM a3p030J1b, KOTJ]a OHO HAXOAWTCS BO BIAJCHUM ITOJIb30BATC-
ns. [IporpamMMHoe obecrieueHue, padoTarolee Ha YCTPOUCTBE, HEb3s JISTKO OOHOBHUTH M HEIB3S JISTKO BBITION-
HUTH TEKYIIUH KOHTPOJb HCIIOJNB30BAaHUSA YCTPOWCTBA, TEHEPUPYIOIIETO a’p030ib, IS YIyUIICHUS BIIeYaTiIe-
HUH NOJIb30BATEIS.

s obecriedeHusI BO3SMOXKHOCTH COOOIIEHHUS MOTPEOUTEIHCKOTO YCTPOHWCTBA, TAKOTO KaK yCTPOICTBO, Te-
HEepUpYIOIIee a3p0o30Jib, C IEPCOHATFHBIM BBIYHCIUTEIBHBIM YCTPOHCTBOM TOCTYITHBI O€CIPOBOJHEBIE COCTMHE-
HUS CBSI3U MaJIOTO paauyca JAeUcTBus, Takue kKak Bluetooth®. CoeauHeHHE 3TOro THIIA MOKHO HCIIOJIh30BATh
U1 00ecTieYeHns] BO3MOKHOCTH 0o0Jiee CIIOKHOTO YIPABJICHHS MOTPEOUTENECKAM YCTPOWCTBOM ITOCPEACTBOM
MIEPCOHAIBHOTO BEIUYNCIUTEFHOTO YCTPOMCTBA.

OOBIYHO OmepaIioHHas CHCTEMa ITEPCOHATHHOTO BEIUUCIUTEIHHOTO YCTPOMCTBA, HHOTIa COBMECTHO C CO-
OTBETCTBYIOIIMM JpaiBEepOM, YIPAaBISICT OCCIPOBOTHBIM COCAWHCHHEM CBSI3U MAaJoOro pajnyca JCHCTBHS, HO
cama 1o ce0Oe He o0JieryaeT yrnpaBiieHUE TOTPEOUTEIECKAM yeTpoicTBOM. Cropee s oOJIerdeHusl YIpaBICHUS
MOTPEOUTEIBCKIM YCTPOWCTBOM IOCPEACTBOM OCCIPOBOIHOTO COCIMHCHUS CBSI3U MAJIOTO pajuyca NeHCTBHSA,
KOTOPBIM YIIPABISACT ONEPALMOHHAS CUCTEMA, TPEOYIOTCS CHCIUATN3UPOBAHHEBIC MIPHUIOKCHUS, BBIIIOJIHCHHEIC C
BO3MOKHOCTBIO BBIITOJTHCHHS Ha IEPCOHAIFHOM BBIYUCIUTEIFHOM YCTPOUCTBE. Tak Kak MHOTHE IepCOHAIBHBIC
BBIYUCIUTENHHBIC YCTPOICTBA MOTYT 3aIlyCKaTh JIUIIb OTPAHWYCHHBIN IHANa30H MPHIIOKEHHH, MOKHO CTOJIK-
HYTBCS CO 3HAUUTENIBHBIMU TPYJHOCTSIMH TP ITOTIBITKE MPEJOCTABICHHUS €AUHOTO TPUIIOKEHUS, PadoTaromero
Ha HEKOTOPOM JMAaNa30HE Pa3HBIX MEPCOHANBHBIX BBIYHUCIUTENBHBIX YCTPOHCTB A OOJETYEHUS YIpaBICHUS
MOTPEOUTETHCKIM YCTPOMCTBOM M B TO K€ BPEMsI BHITIOJIHEHHOTO C BO3MOXKHOCTBIO JOCTyIa K OECIIPOBOAHOMY
COEIMHEHHUIO CBS3M MAaJoro paauyca ICHCTBUS, YIPABIIEMOTO Pa3sHBIMHU OIEPAIMOHHBIMH CHCTEMaMH W/WIIN
COOTBETCTBYIONINM JpaiiBepoM. YaCTHYHO NPUIMHON ATOTO SBISETCS pa3HbIEe SKCILTyaTallMOHHBIE TPeOOBAaHMUS
Pa3HBIX MTEPCOHAIBHBIX BEIYUCIIATEILHBIX YCTPOUCTB, TAKUX KaK TIEPCOHAIBHBIC BEIYUCIUTEIBHBIC YCTPOWCTBA C
Pa3HBIMH OIEpaIMOHHBIME cHcTeMaMH, HampuMmep macOS®, Android® wim Microsoft® Windows®. [Ipuan-
HOW 3TOTO TaKXKe SIBJIAIOTCS OTPAaHHYCHHS, HAKIIAABIBACMBIC IPOU3BOAUTEIISIMHU M MTOCTABIIMKAMH IEPCOHANBHBIX
BBIYUCITUTEIHHBIX YCTPONCTB B OTHONICHUU MPIIOKCHH, KOTOPBIC OHH TTO3BOJIIOT YCTAHABIMBATH HA HX MEp-
COHAJTLHBIX BBIYHCITMTEIHHBIX YCTPOHCTBaX, HampuMep, ¢ momornisio Apple® App Store, Google® Play™ App
Store i Windows® Store, kakioe U3 KOTOPBIX TPEOYET OT MPWIOKCHHUH yIOBICTBOPEHHS OTPECIICHHBIM
(pa3HBIM) KpUTEPHSIM JIJIs 0JJOOPEHUS UX BKJIFOUCHHSI B Mara3wH H, TAKUM 00pa30M, 00ECIICUCHHS TOCTYITHOCTH
JUTSL TIOJIB30BAaTEIICH.

[enbro HACTOSIIETO H300PETCHUS SBIISICTCS MTPEOI0JICHUE BEIIICOTUCAHHBIX POOIIEM.

CymHocTh n300pereHns

ACTIEKTBI HACTOSIIIETO N300pETEHNUS U3JI0KEHBI B IIpUIaraeMoi (hopMyJie H300peTeHUS.

CorJiacHO TIEpBOMY acTIeKTy HACTOSIIIIET0 U300peTEeHHUs MPETyCMOTPEH CIIoco0 KOHGUTYpHUPOBAHHUS TTEPCO-
HAJIFHOTO BBIYHCIHUTEIBHOTO YCTPOWCTBA IJISl CBS3H C YCTPOWCTBOM, T€HEPHUPYIOUINM a3pP030JIb, MOCPEICTBOM
0ecIIpoOBOTHOTO COSAMHEHHS CBS3H MAJIOTO Paguyca IeHCTBHA, IPH 3TOM CIIOCO0 BKITIOYACT

3aIrycK COOCTBEHHBIM IIPHUIIOKEHNEM BeO-Opay3epa Ha MepCOHATFHOM BBIYHCIHTEIHHOM YCTPOUCTBE;

3ammyck BeO-Opay3epoM MPOrpecCHBHOTO BeO-mpriiokeHuss, PWA, Ha TepCOHAILHOM BBIYUCIUTEIHEHOM
YCTpOICTBE U
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IIpeIoCTaBJICHHE COOCTBEHHBIM TNPHJIOXKEHHEM BeO-Opay3epy pecypca, BbI3BIBAarOLIEro 00paboTKy BeO-
Opay3epoM BBI30Ba, MPUHATOTO BeO-Opay3epom n3 PWA u nmpenmHasHauYeHHOTO IS YCTPOHCTBA, TCHEPUPYIOIIETO
a’p030JIb, IIyTEM HAIPABICHUS B COOCTBEHHOE TPIIIOKEHIE KOMAH/IbI Ha OCHOBE 3TOTO BBI30Ba, KOTOPAs BHI3BI-
BaeT BBI30B COOCTBEHHBIM IPMIIOKEHUEM CBSI3M IIEPCOHAIBHOTO BBIUHCIHTEIBHOTO YCTPOICTBA C YCTPOUCTBOM,
TEeHEPHPYIOIIIM a3p030JTh, TOCPEICTBOM OECIIPOBOJHOTO COSINHEHHS CBSA3U MAJIOTO pajyca JeHCTBUS.

ITocpencTBoM TpeocTaBIeHUS pecypca BeO-Opay3epy cOOCTBEHHOE MPUIIOKESHUE MOXKET U3MEHATh (DYHK-
IMOHHUpOBaHME BeO-Opay3epa i PWA. B gacTHOCTH, 3TO MOXeT TI03BoJIUTH PWA B3anMoieiicTBOBATh C Tiep-
COHAJIGHBIM BBIYHCIIUTEIBHBIM YCTPOHCTBOM, HAIPUMEP, ONIEPAITIOHHON CHCTEMOW MM KOHTPOIJIIEpOoM Oectipo-
BOJIHOW CBSI3U MEPCOHATHHOTO BBIYHCIUTEIHLHOIO YCTPOWCTBA, TAKUM 00pa3oM, YTOOBI HANPSIMYKO YIIPABIISATH
0eCIIpOBOTHBIM COCMHCHUEM CBSI3U MaJIOTO pajyca JeHCTBUS.

Heo0s13aTenbHO, YKa3aHHBIA pecypec BKIFOUACT HCIOTHICMBIA BEIYACIATEIIEHOW MAITUHON KOJI, 33 TaFOLIHIA
orepanuu BeO-Opay3epa. MconHIeMBIN BBIYACIUTEILHOW MAIIHMHOW KOJ MOXKET MPEJCTaBIATE co0oil JavaS-
cript®.

Heo0s3aTenpHO, yKa3zaHHass KOMaHIa BKJIFOYACT UCIIONHSCMBIA BBIYHACIHATEILHOW MANIMHON KOJ, 3aaro-
IIMA OTepaIi COOCTBEHHOTO TPHIIOKEHUS. VICTIONHAEMBIN BRIYACIUTEIILHOW MAITUHON KOJ MOXKET MpPEeICTaB-
JATH coboif ko Swift.

Heobs3aTensHO, pecypc MpeacTaBiIseTcsl B BUJe 00bekTa Be0-Opaysepa.

Heobs3aTensHO, pecypc mpeaocTaBiseTcsl B 00beKTHON MoJenu JokyMeHTa PWA.

Heo0s3aTenpHO, COOCTBEHHOE MPUIOKEHUE BBI3BIBACT CBSA3h MIEPCOHATHHOTO BEUHCINTEIHHOTO YCTPOHUCT-
Ba C YCTPOHCTBOM, T€HEPUPYIOIINM a3PO30JIb, HOCPEACTBOM OECIIPOBOTHOTO COCTUHEHUS CBA3H MaJlOTO pagny-
ca JCHWCTBUS ITyTEM CBS3H C KOHTPOJUIEPOM OECIPOBOTHON CBA3HM MEPCOHAIBHOTO BEIYHCIUTEILHOTO YCTPOICT-
Ba.

Heobs3atenpHo, OecipoBOJHOE COEAMHEHHUE CBSI3M MAJIOr0 pajuyca NEHCTBHS NpeACTaBiIsIeT co0oil co-
enunenne Bluetooth®.

Heo0s13aTenbHO, BBI30B MpEeIHA3HAYCH I HHUIIMAPOBAHUS OCCIIPOBOTHOMN CBS3M MAaJOro paauyca JACHCT-
BUS C YCTPONCTBOM, TCHEPUPYIOIIUM a3p030Jib, U B OTBET HA BBHI30B COOCTBEHHOE MPHIIOKCHUE BBIMOIHEHO C
BO3MOXKHOCTBIO BO3BpaTa B BeO-Opay3ep MACHTH(HKATOpA TOTPEOUTENECKOTO YCTPOWCTBA, MPUHATOTO U3 YCT-
poiCcTBa, FEHEPUPYIOLIETO a3PO30JIb.

Heobs3aTensHo, naeHTHGHUKATOP MOTPEOUTETHLCKOTO YCTPOHUCTBA MPEACTABISET COOOH aJpec yInpaBIeHUs
nmoctynoM k cpene (MAC-aapec) st yCTpOHCTBa, T€HEPUPYIOIIETO adPO30ITb.

Heobs3aTensHo0, crioco0 JOTOHUTENBHO BKIIOYAET 3aITyCK BeO-Opay3epoM npuiiokeHuss PWA ¢ ucmois-
3oBaHueM (aitnoB st PWA, 3arpyxeHHBIX ¢ BeO-cepBepa WM JIOKaJbHO XPAHAIINXCS B IIEPCOHAIEHOM BBIYHC-
JUTEIBHOM YCTPOICTBE, 32 CUET Yero, JaKe €CIIM MEPCOHATIBHOE BBIYUCIUTEIHHOE YCTPOHCTBO B HACTOSIITHIHA
MOMEHT HE MMeeT HOIKITIOUeHHs K MHTepHeTY, PWA mo-mpexHeMy MOXeT pa0doTaTh NpPH YCIOBHHM HAMUUSA
BO3MOXKHOCTH MOTyYeHUs (BaityioB it PWA 13 ToKaTbHOTO XpaHWIIHIIA JaHHBIX Ha YCTPOUHCTBE.

Heobs3aTenbHo, mepcoHANbHOE BBIYHCIUTENEHOE YCTPOMCTBO IPEACTABIsieT cOOOH MOOWIBHOE Iepco-
HAITbHOE BBIYHCIUTEIBHOE YCTPOHCTBO. OHO MOKET MPEICTABIATh CO00H cMapT(HOH WK TUTAHIIICT.

CornacHo IpyroMy acrleKkTy HacTOSIIIET0 H300peTeH s MPEAYCMOTPEH CII0co0 KOH(UTYpHUPOBaHHS MIEpCOo-
HAJILHOT'O BBIYHCIIMTEIIEHOTO YCTPOWCTBA IS CBS3U C YCTPOWCTBOM, TC€HEPHUPYIOUINM a3pP030Jib, MOCPEICTBOM
6ecrpoBOTHOTO COECAMHEHNUS CBS3U MAJIOTO pajuyca ISHCTBU, IIPH ATOM CIIOCO0 BKIIIOYAET

3aIrycK COOCTBEHHBIM IIPHUIIOKEHHEM BeO-Opay3epa Ha MepCcOHATFHOM BBIYHCIHTEIHHOM YCTPOUCTRE;

3ammyck BeO-Opay3epoM MPOrpecCHBHOTO BeO-mpriiokeHus, PWA, Ha TepCOHAILHOM BBIYUCIUTEIIHEHOM
YCTPOMUCTBE;

BBI30OB NpHIIOkeHHEM PWA yCTaHOBIEHUS TIEPCOHAIBHBIM BBIUACITUTEIBLHBIM YCTPOHCTBOM OECIIPOBOTHO-
TO COCIMHEHUS CBA3H MAJIOTO pajnyca JACHCTBHA C ITOTPEOUTEIECKAM YCTPOHCTBOM U

COXpaHCHHE KOMAaH/ W/WIU JaHHBIX JUTS PEATM3alldy OJHOW MU HECKONbKUX QyHKuuit PWA B xpanumu-
1Ie JaHHBIX BeO-Opay3epa Tak, 4To MOCie 3aKPHITHS U TOCIEAYIONIEro mepe3anycka Be0-0pay3epa COOCTBEHHBIM
MPWIOKEHUEM BeO-Opay3ep MOXKET M3BIICKATh M3 XPaHIIIUINA JAHHBIX Opay3epa KOMaHIbI W/WIH JaHHBIC IS
peanu3aniy 0JJHOM WIIM HECKOJIBKHUX (QyHKIMH PWA.

3a cuer xpaHeHUs WHpopManuu win (hainoB s padbotel PWA B XpaHmnumine qaHHBIX Opays3epa, mepco-
HAIIbHOE BBIYHCIHUTEIBHOE YCTPOHCTBO MOXKET SBJATHCS IMPECHUMYIICCTBCHHO BBHIMIOJIHCHHBIM C BO3MOXKHOCTBIO
CBSI3M C TIOTPEOHUTENHCKUM ycTpoiicTBoM. Hampumep, PWA MoxkeT ObITh 3amymieHo u3 (haiioB, XpaHAIIUXCS B
XpaHWIHNINE JaHHBIX Opay3epa, B OTCYTCTBHE COCTMHEHHUS CBA3U C BeO-CEpBEPOM, U3 KOTOPOTO OOBIYHO JOCTYII-
HBI OTH ¢aibl, T.e. PWA MoXeT nelicTBOBaTh B aBTOHOMHOM peXHMe. AHAJOTHYHO, TOCTYI K WH(OpMAINH,
obecreunBaroIiel BO3MOXHOCTh PYHKIIMOHUPOBaHUsS PWA, MoxeT OBITh MOydeH B MOMEHT 3amycka PWA, a
HE TI0CJIe OXKHUIAHHS YCTaHOBIICHHS MTOAKIIOYCHUS K MHTEPHETY WM W3BJICUEHUS HH(OpMaIiu OTKyJa OB TO HU
ObLTO.

Heo0bs3aTenpHo, KOMaHABl W/WIM JaHHBIC JUI pealu3aluy ogHol wiu Oornee GpyHkimii PWA BkitouatoT
UCTIONIHAEMBIH BBIYMCINTEIBHON MamMHON KoJ 11t paboTsl PWA. VcrnonHsieMblii BBIYMCIUTEIFHON MaIlIMHOM
kox it pabotel PWA Moxer oOecrieunBaTh BO3MOXKHOCTB 3amycka BeO-0paysepoM PWA, korna nmepcoHampHOE
BBIYUCITUTEIIFHOE YCTPOWCTBO HE MOAKIIOYCHO K HHTCPHETY.
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Heo0s3aTenpHo, KOMaHABl W/WIM JaHHBIC JUI pealu3aluy ogHol wiu Oornee GpyHkimii PWA BkimouatoT
nH(OpMaIHIo, TTO3BOJISIONIYI0 YCTAHOBUTH OECIIPOBOIHOE COEAMHEHUE CBSI3M MaJIOTro paanyca AeHCTBHS C yCT-
POMCTBOM, TEHEPUPYIOIUM a3p030Jb. KOMaHpI W/WIIM NaHHBIC U pealu3alliid OOHOW wiu Ooyiee (pyHKIHA
PWA MoryT conmepkaTh HISHTUPHUKATOP MOTPEOUTEIHCKOTO YCTPOWCTBA, M BHI30OB NpHiiokeHneM PWA ycta-
HOBJICHHS IIEPCOHAIFHBIM BBIYHACIHUTEIEHBIM YCTPOWCTBOM OECIPOBOIHOTO COCOMHEHUS CBS3M MAaJOTO paanyca
JIEUCTBUS C YCTPOMCTBOM, TEHEPUPYIOIIUM a3p030JIb, MOXKET BKJIIOUATh U3BJIeUeHUE npuiioxxennemM PWA uaen-
TUPHUKATOPA MOTPEOUTETBECKOTO YCTPOWCTBA AJIS YCTPOICTBA, TEHEPUPYIOMIETO a’3p030iIb, U3 XPAHWIHIIA aH-
HBIX BeO-Opaysepa.

Heobs3atenbHo, BBI30B nmpriiokeHrneM PWA ycTaHOBJIEHUS NEPCOHAIBHBIM BBIYHCIUTEIBHBIM YCTPOMCT-
BOM OECIIPOBOJHOTO COCIMHEHHSI CBSI3M MaJloro pajuyca JEHCTBUS C yCTPOMCTBOM, T€HEPUPYIOIINM a3p0o30JIb,
BKJIIOYAET BBI30B IpMiIokeHHeM PWA ympaBieHHs CO CTOPOHBI COOCTBEHHOTO MPHJIOXKEHUS INEPCOHATBHBIM
BBIYHMCIINTEIBHBIM YCTPOMCTBOM C LIEJIBIO YCTAHOBJICHHSI OECIIPOBOIHOTO COCIMHEHMS CBS3HM MAJOTO paauyca
JEWCTBHS C MCIOJIB30BaHNEM HACHTH(HUKATOpa MMOTPEOUTEIILCKOTO YCTPOHCTBA /Ml YCTPOIiCTBa, TeHepUpyIOoLIe-
TO a3p03071b.

Heo0s3aTensHo, Crocod JOMOIHUTEILHO BKIIOYAET

BBI30B CKAaHWPOBAHUS NEPCOHANBHBIM BBIYHCIUTEIBHBIM YCTPOWCTBOM Ha HAJIWYHE OJHOTO WX Oojee
YCTPOHCTB-KaHANIATOB, TEHEPUPYIOIINX a3P030JIb, C UCIIOIF30BAaHIEM MIPOTOKOJIA OECIIPOBOIHON CBS3U MAJIOTO
paauyca IeUCTBUS; U

IIpUeM HUACHTU(PHUKATOPA MOTPEOUTENBCKOTO YCTPOMCTBA ISl KaXIOTO M3 OJHOTO I HECKOJIBKUX YCT-
PONCTB-KaHINIATOB, TEHEPUPYIOMINX a3P030JIh, B OKPECTHOCTH IIEPCOHANBHOTO BEIYUCIUTEIFHOTO YCTPOMCTBA.

Heobs3aTenbHo, ckaHMpPOBAaHME Ha HAJIMYWE OIHOTO WJIM HECKOJBKHX YCTPOWCTB-KaHIUIATOB, TCHEPHU-
pYIOIINX a3po30Jib, HHUIMUPYETCS COOCTBEHHBIM NpHIIOKEeHUEM. [IpearmoyTnTensHo npueM HIAeHTHU(HKaTOpa
(uneHTH(UKATOPOB) MOTPEOUTENHCKOTO YCTPOWCTBA (YCTPOMCTB) Ul OJHOTO WIIM HECKOJBKHX YCTpOMCTB-
KaHJIU/IaTOB, TEHEPUPYIOIINX a3P030JIb, BHIIOIHACTCS COOCTBEHHBIM MPUIIOKEHUEM.

Heobs3aTenpHo, crmoco0 JOMONHUTENBEHO BKIIIOYAET Iepenady M3 COOCTBEHHOTO MpWIIOKeHHs B PWA
uaeHTuukaTopa (MACHTHPUKATOPOB) MOTPEOUTEIHLCKOTO YCTPOCTBa (YCTPOUCTB) ISl OJTHOTO ITH HECKOJIBKHX
YCTPOHCTB-KaHANIATOB, TEHEPUPYIOIINX a3PO30JIb.

Heobs3aTensHO0, BBI30B MpriioskeHHeM PWA ycTaHOBIIEHUST TIEPCOHAIBHBIM BBIYUCIUTEIHHBIM yCTPOMCT-
BOM 0€CIIpOBOJHOTO COSAMHEHHSI CBA3M MAaJIOTO pajuyca ICHCTBHUS C YCTPOHCTBOM, TEHEPUPYIOIIUM a3pP030Ib,
BKITIIOYAET ompezesicHne npuioxkenneM PWA ycTpoiicTBa, TeHEpUPYIOMIEro a3po30ib, C KOTOPBIM CIEAYET yc-
TAHOBUTH OECIPOBOIAHOE COCTUMHEHHE CBS3M MAJOTO paanyca ACHCTBHS W3 OXHOTO MM OoJjiee YCTPOHCTB-
KaHAMJATOB, TCHEPUPYIOLIUX a3P030b.

Heobs3atenbHo, onpenesieHHe yCTPOWCTBA, TEHEPUPYIOLIET0 a’po30iib, C KOTOPBIM CIIEIyeT YCTaHOBUTH
6ecrpoBOTHOE COCMHEHNE CBS3H MaJIOTO Paanyca JCHCTBHS, BKIIOYAET

BBI30B 0TOOpaKEHHS TIEPCOHANBHBIM BBIYHCINTEIBHBIM YCTPOMCTBOM CIHCKA U3 OJHOTO MM HECKOJIBKUX
YCTPOUCTB-KaHIUIATOB, TEHEPUPYIOIIHX a3PO30JIb; U

IIPUEM T0JIB30BaTEILCKOTO BHIOOpA OHOTO M3 OJHOTO WIIM HECKOJBKHUX yCTPOWCTB-KaHAWAATOB, TCHEPHU-
PYIOIINX a3pP030JIb, KaK yCTPOHCTBA, TEHEPHUPYIOIIETO a3p030JIb, C KOTOPHIM CIEAyeT YCTAHOBUTH OECIIPOBOIHOE
COEIITHEHHE CBSA3H MAJIOTO pagnyca JIeHCTBHS.

HeoOs3aTenbHO, BEI30B OTOOpaKEHUS IIEPCOHATBLHBIM BBIYHCIUTEIBHBIM YCTPOHCTBOM CIIMCKA M3 OJHOTO
WIIA HECKOJBKUX yCTPONCTB-KaHAMIATOB, TEHEPUPYIOMINX a3P030Jib, Ha MEPCOHATHHOM BBIYHCIUTEIEHOM YCT-
POWCTBE M MIPHEM II0JIb30BATEIIECKOTO BEIOOPa OIHOTO M3 OJHOTO MIIM HECKOIBKHX yCTPOHCTB-KAHIUIATOB, Te-
HEPHUPYIOIINX a3p030Jb, KaK YCTPOHUCTBA, FEHEPUPYIOIIET0 a3p0o30Iib, C KOTOPHIM CJIEAyeT YCTaHOBUTH Oecrpo-
BOJIHOE COCAMHEHHUE CBSI3U MAJIOTO Paanyca JeHCTBHS, BHITOIHIIOTCS COOCTBEHHBIM PHIIOKEHUEM.

Heobs3aTenbHo, cioco0 TOTOTHUTENBFHO BKIIIOYACT IPUEM B IIEPCOHAILHOM BEIYHCIUTEIEHOM YCTPOWCTBE
U3 YCTPOMCTBA, TEHEPUPYIOLIETO a3p030ib, HHPOPMALINH, XapaKTepU3yIole (QyHKIIMOHNPOBaHUE YCTPONCTRA,
TEHEPUPYIOLIETO a3p030JIb, IIOCPEICTBOM OECIIPOBOIHOTO COSANHEHUS CBS3U MAJIOTO Pajnyca JICHCTBHSL.

Heobs3aTenbHo, crocod OMOIHUTENBHO BKIIOYAECT COXpaHeHNEe MH(OopManny, XapakTepu3yromei GyHk-
[IHOHUPOBAHKE YCTPONCTBA, TCHEPHPYIOUIETO a3PO30JIh, B XpAaHIJIHIIE TaHHBIX BeO-Opaysepa.

Heo0s3aTenpHO, cr1ocod JOMOTHUTENFHO BKIIIOYAET Iepefady MepCOHANBHBIM BEIYHCIUTEIBHBIM YCTPOi-
CTBOM HH(pOpMAINH, XapaKTepu3ylomeld (yHKIMOHUPOBAaHUE YCTPOMCTBA, TCHEPHUPYIOMIETO a’p030yb, B yaAa-
JIEHHBIN cepBep.

Heobs3aTensHo, iepes iepenaveii B yIaleHHbIH cepBep HH(OPMAINU, XapaKTepU3yIOed (GyHKITMOHUPO-
BaHHUE YCTPOHCTBA, TEHEPUPYIOIIECTO a3P030J1b, CIIOCO0 JOMOTHUTEIHHO BKIIIOYACT

ONpEeNeNeHuEe B MEPCOHANBHOM BBIUUCIUTEIBHOM YCTPOWCTBE YCTAHOBICHMS COCAMHEHHS C YAAJICHHBIM
CepBEPOM, NMPEIINOYTUTENHHO IIYTEM ONPEAEIEeHUs HaTU4YKs JOCTYyNa K HHTEPHETY Yy NMEePCOHAIBHOIO BBIYHUCIIH-
TEJILHOTO YCTPOHCTBA U

B OTBET Ha ONpPENEICHUE OTCYTCTBUSL YCTAHOBIICHUS COCUHEHUS CBA3H C yAAJIECHHBIM CEPBEPOM B IIE€PCO-
HAJIbHOM BBIUUCIIUTENILHOM YCTPONCTBE BBI30B YCTAHOBKU COEJUHEHUS CBSI3U MEKAY NEPCOHANBHBIM BBIYUCIIU-
TEJBHBIM YCTPOWCTBOM U yHAJE€HHBIM CEPBEPOM, IPEANOUYTUTEIHHO MYTEM BBI30BA JOCTYINA INEPCOHAIBHOIO
BBIYUCITUTEIIFHOTO YCTPOWCTBA K HHTEPHETY.

Heo0s3aTenpHO, c1oco6 JOMOTHUTEIRHO BKIIOYACT MepeAady W3 IepCOHANBHOTO BBEIYHCIUTENFHOTO yCT-
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pOHcTBa B YCTPOHCTBO, T€HEPHUPYIOIIEE adpo30iib, MH(GOPMAIMU Ul YCTPOKMCTBA, TeHEPHPYIOLIETO a’3po30Jb,
MIOCPEACTBOM OECIIPOBOAHOTO COEIMHEHUS CBSI3U MAJIOTO paauyca JCHCTBUS, NPEANOYTUTEIBHO NPU 3TOM HH-
(hopMmarms Ui yCTpOHCTBA, TEHEPUPYIOMIETO a3p030JIb, BKIIFOYAET OJHY MIIM HECKOJIBKO YCTAHOBOK yCTPOMCTRA,
TEHEPUPYIOIIETO adpO30JIb W/MIM OOHOBIIEHHE MPOTPAMMHO-AMIIAPaTHOTO 00eCTIeYeHUSI.

Heo0s3aTenpHO, OeCIpOBOAHOE COETMHEHHUE CBS3HM MAJOTO pajiyca IEWCTBHUS MPEACTaBIsSET COOOW co-
enuHenue Bluetooth®, a naenTudukaTopoM NOTPEOUTENHECKOTO YCTPOHCTBA SIBISIETCS aJpec yIpaBiIeHUs J10C-
TynoM k cpene, (MAC-anpec).

Heobs3aTensHO, c1oco0 NOMOHATEIRHO BKIIFOYAET TIpHEeM ¢aitoB st padoTel PWA 13 ynaneHHOTO cep-
Bepa.

HeoOs3aTenpHO, MEpCcOHATBHOE BBIYUCIUTEIHHOE YCTPOHCTBO IMPENCTABISACT COOO0H MOOMIBHOE IIepco-
HaJIbHOE BBIYHUCIINTEIBHOE YCTPOWCTBO, NPEANIOYTUTEIHHO CMapT(OH WITH TUIAHIIET.

CornacHo emie OJHOMY AacCHEKTy HACTOSIIEr0 M300pETeHUs! MPENOCTAaBISECTCS MEPCOHATBHOE BBIYHCIIH-
TENILHOE YCTPOWCTBO, BBINOJIHEHHOE C BO3MOXKHOCTBIO CBSI3M C YCTPOMCTBOM, T€HEPHPYIOIINM a’3p030Iib, IO-
CPEACTBOM OECIIPOBOAHOTO COEIMHEHHSI CBSI3M MaJIOTO paanyca JEHCTBHS, IIPH 3TOM MEPCOHATBHOE BBIYHCIIH-
TENILHOE YCTPOWCTBO COMEPKHT IPOLIECCOP, BHIIIOJIHEHHBIH C BO3MOKHOCTBIO BBI30Ba OCYIIECTBIICHHUS MPOLIEC-
COpOM BBIIIIEONIICAHHOTO CIIOC0O0a.

Hanpumep, nporieccop MOKeT BEI3BIBATh

3aIrycK COOCTBEHHBIM IIPHUIIOKEHNEM BeO-Opay3epa Ha MepCcOHATFHOM BBIYHCIHTEIHHOM YCTPOUCTRE;

3ammyck BeO-Opay3epoM MPOrpecCHBHOTO BeO-TpriiokeHuss, PWA, Ha TepCOHAILHOM BBIYUCIUTEIHEHOM
YCTPOMUCTBE;

BBI30OB NpHIIOKeHHEM PWA yCTaHOBIEHUS TIEPCOHAIBHBIM BBIUUCITUTEIBLHBIM YCTPOHCTBOM OECIIPOBOTHO-
T'O COeTMHEHHMSI CBSI3M MaJIoro pajuyca AeHCTBUS ¢ TOTPEOUTENECKUM YCTPOWCTBOM 1

COXpaHCHHME KOMAaHJ W/WIU JaHHBIX JUTS PEATH3alldy OJHOW MITU HECKONbKUX QyHKuuit PWA B xpanuiu-
I1Ie IaHHBIX BeO-Opay3epa Tak, 4To MOCIIe 3aKPBITHS U TOCIIEeTYIOIIEro Iepe3anycka Beo-0pay3epa coOCTBEHHBIM
NPUIIOKEHUEM BeO-Opay3ep MOXET U3BJICKaTh W3 XpaHWIMINA JaHHBIX Opay3epa KOMaHIb!l /WM JaHHBIC IS
peanu3aniy OJHOM WIIM HECKOJIBKHUX (QyHKIMH PWA.

B apyrom npumepe nporeccop MOKET BBI3BIBATH

3aIrycK COOCTBEHHBIM IIPHUIIOKEHHEM BeO-Opay3epa Ha MepCOHATFHOM BBIYHCIHTEIHEHOM YCTPOUCTRE;

3ammyck BeO-Opay3epoM MpPOrpecCHBHOTO BeO-mpriiokeHuss, PWA, Ha TepCOHAILHOM BBIYUCIUTEIIHLHOM
YCTPOUCTBE U

MIPEeIOCTaBJICHNE COOCTBEHHBIM MPHIIOKEHHEM BeO-Opay3epy pecypca, BBI3BIBAIOMIETO 00pabOTKy BeO-
Opay3epoM BEI30Ba, MPUHATOTO BeO-Opay3epom u3 PWA u npenHa3HaueHHOTO IS YCTPOMCTBA, TEHEPUPYIOLIETO
a’p0307Ib, IIyTEM HAIPABICHUS B COOCTBEHHOE IPIIIOKEHIE KOMAH/IbI Ha OCHOBE 3TOTO BBI30Ba, KOTOPAs BHI3BI-
BAaeT BHI30B COOCTBEHHBIM MPUIIOKECHUEM CBSI3H NEPCOHAIBHOTO BBIYHCIUTEIBHOTO YCTPOHWCTBA C YCTPOICTBOM,
TeHEPUPYIOLIUM a3p030J1b, IIOCPEICTBOM OECIIPOBOTHOTO COSANHEHUS CBS3U MAJIOTO Pajnyca JICHCTBHSL.

CrenyeT MpUHATH BO BHUMaHHUE, YTO YKa3aHHBIE CIIOCOOBI MOTYT OBITh, 10 MEHBILEH Mepe, YaCTUYHO pea-
JIM30BaHBI C UCTIOJIL30BAaHMEM MPOTPAMMHOI0 KOJIa BBIYNCIUTENEHON MamKHbl. COTIacHO elle 0JTHOMY acIeKTy
HACTOSIIET0 M300peTeHHs, TaKUM 00pa3oM, MPeNOCTaBISIETCSl MpOorpaMMHOe oOecrieueHHe BBIYMCIUTEIHHOM
MAaIIMHBl WIK IPOTPaMMHBIN KOJ BBIYHCIUTEIFHOW MAIIWHBI, TIPUCIIOCOOJICHHBIN ISl OCYIIECTBICHHS BBIIIC-
OTIFICAHHBIX CIIOCOOOB MpH 00paboTKe cpencTBaMU 00paOOTKH BRIUYUCIUTEIHHON MamuHbL. [IporpamMmHoe o6ec-
MeYeHNE BBIYUCIUTENFHOW MAIIWHBI WIIA TPOTPAMMHBIN KOJ BEIYUCIUTEIHHON MAIIHMHBI MOXKET TIEPEHOCHTHCS
MPY MTOMOIIN MAIIWHOYHTAEMOTO HOCHUTEIS JAaHHBIX, B YaCTHOCTH IOCTOSHHOTO MAIIWHOYHTAEMOTO HOCHUTENS
JAHHBIX, KOTOPBII TpeAcTaBIsIeT co00i HOCUTENb TaHHBIX, HA KOTOPOM KOJ| BEIYHCIUTEIHHON MaIuHBI MOKHO
XpaHUTb IIOCTOSTHHBIM 00pa30M WM 10 ero nepesamucu. Hocurenb TaHHBIX MOXET MPENCTaBIATE cO00H (Qu3H-
YeCcKUil HOCHTENb JaHHBIX, TaKOH KaK MHKpOCXeMa IOCTOSIHHOTO 3anmoMuHaromero ycrpoicrsa (ROM). Aub-
TEpHATUBHO OH MOJKET INPEJCTaBIISATh COOOM IHUCK, Takoi Kak 1udpoBoit Buaeoauck (DVD-ROM) unu suepro-
HE3aBUCHMYIO KapTy HaMsTH, HarpuMmep (IIenI-HaKOIHUTeNb WIH KapTy MHHU-/MUKpPO-SD. OH MOXXET TpecTaB-
JSATH cO0OM CHUTHAJI, TAKOW KaK JJIEKTPOHHBIN CHUTHAJI, TIepeJaBaeMblil 10 MPOBOJAaM, ONTHYECKUI CUTHAN WU
pazuocHTrHaN, TepeaaBaeMblii ITOCPEICTBOM MOOWIBHON TEJIEeKOMMYHUKAIIMOHHON CETH, Ha3eMHOW BeIlaTelb-
HOHM CEeTH WJIM Yepe3 CITyTHHK U T.II. Hacrosimee n3o0peTeHne TakKe pacrpocTpaHsIeTcsl Ha IPOLECcCOop, BBIITOII-
HSIOMWN TporpaMMHOE OOeclieueHne WM KOJ, HallpHMep BBIYMCIUTEIHHYIO MAIIUHY, BBHIIOTHEHHYIO C BO3-
MO>KHOCTBIO OCYIIIECTBJICHHUS BBIIICOTMCAHHBIX CIIOCOOOB.

CornacHO emie OJHOMY acleKTy HACTOSIIET0 M300pETEHHs MPEIOCTABISACTCS MEePCOHATHHOE BBIYUCIIH-
TEJNBHOE YCTPOHCTBO, COIEepIKaIiee

XpaHIIUILE JaHHBIX, B KOTOPOM XPAaHUTCS KOMIBIOTEPHBIN MPOTPaMMHBIN MPOIYKT IS OCYIIECTBICHHS
crocob0a;

nHTepdeiic 6ecpoBOHOI CBSI3U MAJIOT0 pajnyca JeHCTBHS U

MIPOLIECCOP BBIYMCIUTEILHON MAIIMHBI, BEITOJHEHHBIH ¢ BO3MOXKHOCTEIO 00pabOTKN KOMIBIOTEPHOTO MPO-
TPaMMHOT'O TIPOAYKTa C [EJbI0 OCYIIECTBICHHS CII0C00a.

[Mpumenenne TepmMuHOB "miprcniocobienue”, "cepsep", "ycrpoicTBo", "mpoueccop", "unTepdeiic cazn" u
T.JI., KaK MpEeAroaraeTcs, iBseTcss o0mmM, a He YacTHBIM. B TO Bpemst Kak MpH3HaKH HACTOSAIIEro n3o0peTe-
HUSI MOTYT OBITh pEaM30BAHBI C MCIIOJIB30BAaHMEM OTIEIBFHOTO KOMIIOHEHTA, TAKOTO KaK BBIYMCIHUTENBHAS Ma-
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MIMHA WK HeHTpanbHbI nponeccop (CPU), oHM B paBHOI Mepe MOTYT OBITh pEeajN30BaHBI C HCIIOIb30BaHUEM
JIPYTHX ITOIXOIMIINX KOMIIOHEHTOB MJIM KOMOMHAIMK KOMIIOHEHTOB. Hanpumep, oHM MOTYT OBITH peali30BaHbI
C WCHOJB30BaHUEM alllapaTHO-PEaM30BaHHON IIEMM WM IIeTel, HampuMep MHTErPaTbHOM MHKPOCXEMEBI, U C
HCIIOJIb30BaHUEM BCTPOCHHOTO MIPOTPAMMHOTO 00ECTICUCHHUS.

TepMmuH "XpaHuUIHWIE NaHHBIX Opay3epa’ o3HadaeT JaHHbBIE, XpaHsAIIHecs B BeO-Opaysepe, OCpPEaCTBOM
BeO-Opay3epa Wi B CBSI3H C BeO-Opay3epoM Ha YCTPOHCTBE KIMEHTA/TIOIB30BATENS M MPOODKAIOIINE CYIIeCT-
BOBATh IOCJIC OKOHYAHUS CECCHUW WIIM TIpEeKpalieHus padboThl BeO-Opay3epa. XpaHHUIHUINE JaHHBIX Opay3epa oli-
HOTO THUIIa U3BECTHO KaK "IOKAIbHOE XpaHWIHINE JaHHBIX". JlaHHBIe, XpaHAIIUeCcs B XpaHWINIIE JaHHBIX Opay-
3epa, WIM JIOKaJILHOM XPaHWJIMIIE JaHHBIX, aBTOMAaTHYECKH HE MepealoTcsl B BeO-cepBep Mpu KaxJ0M 3anpoce
WY B3aMMOJIEHCTBHH C CEPBEPOM M HE MOTYT OBITh 3allMCaHbl CEPBEPOM HANPSIMYIO (B OTJIMUUE OT JAHHBIX THIIA
"cookie"). JlokasibHOE XpaHMIHIIE JAHHBIX OTJIMYACTCS OT CECCHOHHOTO XpaHWIIMINA JAHHBIX, KOTOpOe Tpes-
CTaBISAET COOOI XpaHWIHIIE NaHHBIX "OT Havana", " okHa" Wiu "I BKIQAKU" U HE TIPOIOIDKACT CYIIECTBO-
BaHME MOCJIC OKOHYAHMSI CECCHU WJIM 3aKPbITHS BKJIAKH WM OKHA. JIOKaJbHOE XpaHWJIMIIE AHHBIX JOCTYITHO,
Harpumep, B HTMLS. Tepmuns! "xpanuiuiue TaHHBIX Opay3epa" u "JIOKaJbHOE XpaHMIHIIE JaHHBIX'" IpeJHa-
3HaYEHBI Kak oOIIHe, a He YacTHbIE, BKIIOYAIONINE HE TOJHKO "JTOKAbHOE XpaHWINIIE JAHHBIX" B TOM CMBICIIE,
KaK 3TOT TepMHH Hcmonb3dyercs B HTMLS, HO Takke npyrue SKBHBAJIECHTHBIC (POPMBI XpaHHMIIUINA NaHHBIX
Opay3epa Wiv JOKATLHOTO XPpaHMIUIIA NaHHBIX (HampuMmep, Ipyrue GopMbl BeO-XpaHWIIHIIA JAHHBIX, TAKAE KaK
nHAeKCHas 0a3a maHHbIX, Web SQL u T.11.).

TepmuH "a3po30ip" 03HAYAET CHUCTEMY YAaCTHII, TUCTIEPTUPOBAHHBIX B BO3yXE WM Ta3e, Hampumep Ty-
MaH, IpIMKY Wid 16iM. COOTBETCTBEHHO, TEPMUH "00pa30BBIBaTh a3p030ib" (WK "mpeoOpa3oBEIBaTH B ad3po-
30J1b"') O3HAYAET MPEBPAINATh B a3PO30JIb M/MIIN AUCIIEPTUPOBATh B BUAE a3po3oiisi. CienyeT OTMETHTh, YTO 3Ha-
YeHHE TepMHHA "a3p030J1/00pa30BBIBATh a3P0O30JIL" COTIacyeTCs ¢ KaXkKAbIM U3 ONPE/ICICHHBIX BBIIIC TEPMUHOB
"mpuaaBatk Jetydects", "pacneuiaTs” B "HcnapsATh". Bo u30ekanne pazHOYTEHHH TEpMHUH "a’p0o30iib" HCIIOJb-
3yeTcsl Ul COTJIaCOBAaHHOTO ONMCAHWS TyMaHa WM Kalleib, COAEPXKAIIMX PAaCHbUICHHBIE, YJIETYYCHHbBIE WU
UCTIapeHHbIe YacTHIBl. TepMUH "aspo301b" Takke BKIIOYAET TyMaH WM KaIuld, coJepikaliue Jro0yro KoMOnHa-
IIUIO PAaCIBUICHHBIX, YIETYYSHHBIX WIA HCHAPEHHBIX YacTUIl. B MpeamoYTHTeT-HBIX BApHAHTaX OCYIIECTBICHUS
a’p030JIb BKIIIOYACT KOHAEHCANUIO a3p0301si, 00pa30BaHHOTO IMyTeM HCHAPEHHS KHUAKOCTH (IPEATIOYTUTEIHHO
coJieprKalleil BemecTBo st o0pa3oBaHUs a’dpo30Jis, TaKoe KaK pacTuTeNbHbIN riunepud (VG), IponuIeHTIn-
koib (PG) nmn ux cmeck (PG/VQ)), koTopast 3aTeM KOHJCHCHUPYETCs ¢ 00pa30BaHNEM KOHIACHCAIIMOHHOTO aypo-
3015, COJEPIKAIIETO KaIlTd MCTIAPEHHON XHUIKOCTH OY€Hb HEOOJIBIIOr0 pa3Mepa, MPEeANOYTHTEIEHO HMEIOIIHe
OPHUEHTUPOBOYHEIN AWamma3oH quamMeTpoB 0,5-7 MKM, U B KOTOPBIX B HI€ATHPHOM ClTydyae MaKCHUMaJIbHBIA pa3zMep
Karesnb (U1 710 MEHbIIEH Mepe OOJIBIIMHCTBA Kallellb, HalpuMep 10 MPHOIU3UTENEHO 99% Karens) cocTaBisieT
MeHee 10 MxM.

B paMkax HacTOsAIIEro IOKyMEHTa TEPMHH "YCTPOWCTBO, T€HEPUPYIOIIEE adpo30Jb" WK "IIEKTpOHHAS
curapera’ MOKET BKIIIOYATh YCTPOHCTBO, BHIIIOJHEHHOE C BO3MOXKHOCTBIO JJOCTaBKH ITOJIb30BATENIO TEPEMEHHO-
TO KOJIMYECTBa a’3po30Jisl (B YaCTHOCTH IIEPEMEHHOTO KOJIMYECTBA a3P030JIsl 32 OJHY 3aTSKKY B 3aBUCHMOCTH OT
TaKUX BEIEH, KaK YCTAHOBKU YCTPOWCTBA, ITUTEIEHOCTD 3aTSHKKH, MHTEHCUBHOCTD 3aTSDKKH, @ TAKXKE OT MOJb-
3oBarens U T.A.). [lodydaemblii a3p030Jib MPEINOYTHTEIEHO TPEACTABISIET COO0H KOHACHCAIIMOHHBIA a’p030JIb
JUT BOBIXaHUSA. Y CTPOHUCTBO MPEAIIOYTUTEIBHO SBISETCS NEPEHOCHBIM. [IpeImoYTUTENEHO YCTPOHCTBO BHITION-
HEHO C BO3MOYKHOCTHIO JTO3UPOBAHMS IIEPEMEHHOT0 KOJIMYECTBA aPO30JIs BO BPEMS 3aTSKKH B 3aBHCUMOCTH OT
MOBEJICHHS TOJH30BaTeNs (HAIIPHMEp, OCYIIECTBICHHE NOJITOH TTyOOKOH 3aTsDKKH MOJIH30BATENEM IPUBEACT K
TEeHEPHPOBAHUIO YCTPOMCTBOM BO BPEMs ATOH 3aTSHKKH OOJBINETO KOJIMYECTBA adpO30Ii, YeM KOTJa OH JejlaeT
KOPOTKYIO JIETKYIO 3aTSDKKY).

CnenyeTr OTMETUTh, YTO UCHONb3YEeMBIH B HACTOSIIEM JOKYMEHTE TEpMUH '"conaepkamuil" o3HadaeT "mo
MEHBIIIeH Mepe, yacTUUHO cocTtosmuii u3". [loaToMy npu MHTEpIIpETaluy B HACTOSIIEM JOKyMEHTE YTBEPXKIe-
HHH, BKITIOYAIONINX TEPMHUH "coslepKauii’, Takke MOTYT NMPUCYTCTBOBAThH MPU3HAKH, OTIMYHBEIE OT BBOAUMBIX
STHM TE€PMUHOM. POJCTBEHHBIE TEpPMUHBI, TaKHe Kak "comepxats" U "COOmEepKUT", CleqyeT UHTEpIpPEeTUPOBaTh
aHaorn4Ho. B pamkax Hacrosiiiero nokymeHra (hopMa MHOKECTBEHHOTO YHCIIa CYLIECTBUTEIHFHOTO B CKOOKax
03HaYaeT MHOXXECTBEHHOE /MM SIMHCTBEHHOE YUCIIO STOTO CYIIECTBUTEIHHOTO.

Kaxp1ii n3 MpuBeIeHHBIX BBIIIE aCTIEKTOB MOXKET COIEpIKaTh JII000H 0WH MU OoJiee TPU3HAKOB, YIIOMSI-
HYTBIX B OTHOIIICHHH JAPYTUX MPUBEICHHBIX BHIIIC aCTIEKTOB.

[IpennournTensHBIC BAPHAHTHI OCYIIECTBICHHUS OMICAaHBI HIDKE TOJNBKO B Ka4eCTBE TPUMEPA CO CCHUTKOM
Ha MpujIaraeMelie rpadnIeckue MaTepHuabl.

Kpartkoe onucanue rpagpuyeckux MaTepuasioB

Ha ¢ur. 1 npeacraBneHa npuHIMOHMATbHAS CXeMa CETH CBS3U COTJIACHO INIPEIIOYTHTEIFHOMY BapHaHTy
OCYIIECTBIICHHS] HACTOSIIETO N300PETEHHS.

Ha ¢wur. 2 npeacraBneHa npuHIMIHAIBHAS CXEMa yCTPOWCTBA, TEHEPUPYIOIIETO a3P0O30JIb, ICHCTBYIOIIETO
B YKa3aHHOM CETH CBSI3H.

Ha ¢wur. 3 npencrasieHa npuHIMNHANEHAS CXeMa ITEPCOHAIIBHOTO BBIYMCINTEIBHOTO YCTPOMCTBa, AeHCT-
BYIOLIETO B YKa3aHHON CETH CBS3H.

Ha ¢wur. 4 nmpencrapnena mpuHINIHAIbHAS CXEMa yIAIEHHOTO CepBepa, JEHCTBYIONIETO B YKa3aHHOU CETH
CBSI3U.
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Ha ¢ur. 5 npencraBnena 6yiok-cxema, Ha KOTOpO# n300pa)keH croco0d MOATOTOBKM M 3allycKa Iporpec-
cuBHOTO BeO-npuioxxeHus (PWA) Ha nepcoHalbHOM BEIYHCIUTEILHOM YCTPOHCTBE.

Ha ¢wur. 6A npezncraBieHa OJ0K-cxemMa, Ha KOTOPOH HM300pa’keH CIOCO0 YCTaHOBIEHHUS OECIpPOBOIHOTO
COEIMHEHUS CBS3M MaJOro paguyca ICHCTBUS MEXIY IMEPCOHAIBHBIM BBIYUCIUTENFHBIM YCTPOWCTBOM U YCT-
POHCTBOM, TEHEPHPYIOLIUM a3PO30ITh.

Ha ¢wur. 6B npencraBieHo cxeMaTH4eckoe N300paKeHUE YPOBHEHW MPOTrpaMMHOTrO oOecTiedeHus Ha Tep-
COHAJIEHOM BBIYUCIIUTEIIFHOM yCTPOICTBE.

Ha ¢wur. 7 npencraBneHa OJIok-cxema, Ha KOTOPOU M300pakeH CIoco0 MOCIEeMyIONero HHUITMAPOBAHUS
0ecrpoBOTHOTO COEIMHEHHS CBS3M MAJIOTO Pajiyca NEHCTBHS MEXIY NMEPCOHAIBHBIM BBIYHCIUTEILHBIM YCT-
POWCTBOM M YCTPOMCTBOM, T€HEPUPYIOIINM a3P030JIb.

Ha ¢ur. 8 nmpencrasnena 610k-cxema, Ha KOTOPOH M300pakeH crocod coopa u nepeaaun nHpopmanuu 0o
YCTPOWCTBE, TEHEPHUPYIOIIEM a3p030JIb, B yIAJICHHBII cepBep.

ITonpo6Hoe onucanue MPeINOYTHTEILHBIX BADHAHTOB OCYIIECTBJIEHUS

Co cchuiKolt Ha ¢ur. 1, cornacHo MepBOMY BapHaHTy OCyIIecTBIeHUs, B ceTn 100 CBsI3M mepcoHalbHOE
BBIYHUCITUTENLHOE YCTPOHCTBO 104 HaXOAWTCS HA CBS3W ¢ OJTHUM WK OoJiee ycTpoiictBamu 102, reHepupyOIIn-
MU a3p030Jb (KaXJI0€ M3 KOTOPBIX MPEACTABISET COOOM MOTPEOUTENHCKOE YCTPOHCTBO). B n300pakeHHOM Ba-
pHaHTE OCYIIECTBICHHS NMEPCOHATFHOE BEIYUCIUTEIBHOE YCTPOiicTBO 104 MOTEHIMAIbHO HAXOIUTCA HA CBS3H C
4eThIpbMs ycTporicTBamu 102, reHepupyIONMMH a3po30iib. KaHam CBA3M MEXIy MepCOHATBHBIM BBIYHCIUTEIb-
HBIM yCcTpoiicTBOM 104 1 KaxabIM ycTpoiicTBoM 102, reHepupyYIONIUM ad3po30Jih, MPEACTABISET co00H Oectpo-
BOAHOE coeanHeHne 116 cBsA3uM Manoro pamuyca JeWcTBHsi. B HacrosimeM BapHaHTE OCYIIECTBIICHHS OecIpo-
BOAHOE coenuHeHue 116 CBsA3m Majoro paawyca NEHCTBUS TpencTaBisier coboi coequHenune Bluetooth®. B
JIpYrUX BapHaHTaxX OCYLIECTBIICHHsI OeclpoBOJHOE coeanHeHue 116 cBs3M Mayoro paanyca IeHCTBHS Hpe-
CTaBJIIET CO00H CoeMHEHNE, PEATN30BaHHOE C MCIOIB30BaHUEM OJHOTO WiIn OoJsiee M3 cTaHaapToB MHcTuTyTa
WHXeHepoB 10 AtekTpoTexuuke u anekrponnke (IEEE) 802.11 (Wi-Fi®), uadpakpacuoro (MK) 6ecnipoBogHOoTO
coeuHeHus, coenuHeHns ZigBee® n kakoro-1mbo MHOTO aHAJOTHYHOTO COSAWHEHH. B 0THOM 9acTHOM Bapu-
aHTe OCYIIECTBIICHUS OECIIPOBOJHOE COSIMHEHHE CBSI3H MAJIOTO pajnyca ASHCTBUS MpeaCcTaBisieT coboli coenu-
HeHue cBs3u Ommxaero paguyca aeiicteus (NFC). B NFC ucnonb3yercst aeKTpoMarHiuTHast HHIYKIHS MEXIy
JIBYMsI paMOYHBIMH aHTEHHaMH. Y CcTpoiicTBa, moanepxusatomue NFC, Hanpumep nepcoHaIbHOE BHIYNCITUTEIb-
Hoe ycrpoiictBo 104 u yerpoiictBo 102, reHepupytolee a3po30iib, 00MEHHBAIOTCS MH(OpMAaLUel ¢ HCIOIb30-
BaHMEM BCEMHPHO JOCTYITHON HEJIMIIEH3UPOBAHHOM PagroYacTOTHOM IMOJIOCHI, HAIIPUMEP MPOMBIIUICHHON, Ha-
yunolt u MmeaunuHckor (ISM) mosocer 13,56 MI'. Cesize NFC onpenensiercss MexxayHapoJHOW OpTraHU3aIuen
no crarmaptuzanuu (ISO) n O6benuHeHHBIM TeXHUIeCKUM KoMuTeToM (JTC) MexayHapogHOH dIeKTPOTEXHU-
geckoit komuccun (IEC). B crarnmapre ISO/IEC 18000-3 mocTHraroTcsi CKOpOCTH Iepenadu naHHbeiX oT 106 mo
424 x6ut/c. [ToaTomMy ynmoMuHaHUe "Majoro paanyca JeHcTBHs" B KOHTEKCTe OSCIPOBOJHBIX coenuHeHui 116
CBSI3M MaJOTO paxmyca OeHCTBUS O3HadaeT BO3MOXHOCTh MX IMOIJCpKAaHUSA B TpeAesax HECKOIBKHX METPOB,
HanpuMep 1o npubausutenbao 100 M, ogaako 00braHO MeHee 10 M, a B JeWCTBUTEIHHOCTH, HAIIPUMEDP, B KOH-
tekcte NFC - menee 10 unu naxe 10 4 cm.

IlepconanbHOE BEIYUCIUTENBHOE YCTPOUCTBO 104 Takke HAXOAUTCS Ha CBSI3H C yAaJIeHHBIM cepBepoM 114
uyepe3 uHTepHET 112. B HacTosIEeM BapuaHTe OCYIIECTBICHUS IEPCOHANBHOE BEIUUCIUTENBHOE yeTpoiicTBo 104
BBINOJIHEHO C BO3MOXKHOCTBIO CBSI3M C MHTepHEeTOM 112 uepe3 Touky 110 goctyma. IlepcoHanbHOe BBIYHMCITH-
TeJbHOE YCTPOUCTBO 104 BBIMOIHEHO C BO3MOXHOCTBIO CBSI3H € TOUkOM 110 mocTyma mocpeacTBoM ele 0JHOTO
OecrpoBoiHOTO coenuHeHUs 118 cBsi3m manmoro paamyca IeHCTBUSA. B HacTosImeM BapwaHTe OCYIIECTBICHHS
BTOpOe OecmpoBosHOE coenauHenune 118 cBsI3m Manoro paamyca JASHCTBHS MPEICTABISIET COOOW COEIMHEHUE
Wi-Fi®. B npyrux BapmaHTax OCYILECTBIECHHs BTOpoe OecnpoBojHOe coeanHenue 118 cBs3n manoro paanmyca
JIEHCTBUS TpeicTaBisIeT coboit coenuuenne Bluetooth®, 6ecripoBogHoe MK-coenuuenue, coennuenne ZigBee®
WM KaKoe-Ti00 WHOE aHAJIOTHYHOE COeAWHEHHe. B HacTosmeM BapHaHTE OCYIIECTBIICHUS IEPCOHAIBHOE BBI-
YUCJIUTEIbHOE YCTPOUCTBO 104 Tarkke BBIMOJHEHO ¢ BO3MOXXHOCTBIO CBSI3M ¢ MHTepHETOM 112 wepes xanam 120
COTOBOH PagMOCETH C WCIOIB30BaHUEM [UII OOECIeUeHMs Mepelavyd JaHHBIX COOTBETCTBYIONIETO CTaHAapTa
CBSI3H, TAKOTO Kak [ mobanbHas cuctema MmobuinpHOU cBsi3u (GSM), VHuBepcanbHas MOOWIbHAS TEICKOMMYHH-
kamoHHas cuctema (UMTS) wm cucrema "Jlonrocpounoe paszputue” (LTE). [lepcoHanpHOE BRIYUCIUTEIBHOE
ycTpoicTBo 104 00BIYHO BEIOMpPAET CBsI3b C MHTEPHETOM 112 BpeMs OT BPEMEHH Yepe3 BTOpOe OSCIPOBOIHOE
coenuHeHue 118 cBs3u manoro paguyca AeHCTBUS U TouKy goctyna 110 umu dyepes kanan 120 coToBoi paauo-
CBSI3HM B 3aBHCUMOCTH JIOCTYITHOCTHU U APYTUX KPUTEPUEB U MPEIITOYTECHUH.

B Hacrosimem BapuaHTe OCYIIECTBICHHS IEPCOHAIBHOE BBIYMCIUTENEHOE ycTpoiicTBo 104 mpencraBiser
€000l MOOMJIbHOE BBIYMCIMTEIFHOE YCTPOHCTBO, B YAaCTHOCTH CMapT(OH I0J YNpaBICHHEM OIEPalMOHHOH
cuctembl Android®. B npyrux BapmaHTax OCYIIECTBICHHS MEPCOHATHLHOE BBIYHCIUTENBbHOE YCTpoiicTBO 104
npesacTaBisieT co0ol cMapTQOH, IJIAHIIETHOE BBIYMCIUTEIBHOE YCTPOHCTBO WIIM HOYTOYK IIOJ YIpaBJICHHEM
OTICPAITMOHHON CHUCTEMBI JIFOOOTO JApyroro Tuma, Takoi kak i0S, Linux umum Windows st Mmo6minbabIX OS. B
OOJBIIMHCTBE BAPHAHTOB OCYIIECTBICHHUS MEPCOHATHHOE BHIYHACIHUTEIFHOE YCTPoiicTBO 104 BBIOIHEHO C BO3-
MOJKHOCTBIO CBSI3M 4epe3 KaHai 120 cOTOBOH pagroceTH U MO3TOMY IEPCOHAIBHOE BEIUHUCIUTENFHOE YCTPOHCT-
Bo 104 MoxHO Ha3wIBaTh aboHeHTCKUM obopynoBanueMm (UE). B mpyrux BapwaHTax OCYIIECTBICHHS IE€PCO-
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HAIITbHOE BEIYUCIUTEIFHOE YCTPOHCTBO 104 mpencTaBiseT co00i HACTOMBHEIN NepcoHabHBINA KommbioTep (PC),
BBITIOJTHEHHBIH ¢ BO3MOKHOCTBIO CBSI3M yepe3 MHTepHeT 112 mocpencTBoM npoBoaHoro coeaunenus Ethernet. B
TAaKOM BapuaHTe OocymiecTBIcHHs coenuHeHne Ethernet mo cymiecTBy aHalOTHYHO BTOPOMY coeanHeHmio 118
CBSI3M MAJIOTO pajguyca ICWCTBHUS B TOM, YTO OHO, XOTSI M Yepe3 MMOCTOSIHHYIO JIMHUIO WK MPOBOJIHOE, a He Oec-
MPOBOTHOE, COEANHEHNE, ToAKIoYaeTcs k Touke 110 mocryma, HarpuMmep, B popMe MHUPOKOIOIOCHOTO MOJEeMa
WM T.I1., & 9epe3 Hee - K uaTepHeTy 112.

Co ccputkoii Ha ur. 2, TOJ00HO 0OBIYHOMY BJIEKTPOHHOMY MOTPEOUTETHCKOMY YCTPOHCTBY, KaXKI0€ YCT-
poiictBo 102, reHepupytomiee adpo30ib, COASPKUT HEeHTpabHbIH npomeccop (CPU) 202, 3amomuHaromiee ycT-
potictBo 204, xpanunumie naHHbIX 206, uaTepdeiic cBazu 208, anteHHy 210 n mosp30BaTeNbCKUN MHTEPQEHC
212, KOTOpBIE HAXOAATCS Ha CBS3U APYT C APYroM depe3 MHHY 214 cBs3u.

VYerpoiictBo 102, renepupyroliee a’po30ib, TAKKE COAEPKUT KOMIOHEHTHI, TEHEPUPYIOLINE a’p030ib, B
YAaCTHOCTH HarpeBaTeNbHbIN deMeHT 216 u Moaynb 218 pacxoJHbIX YyacTed, KOTOPHIH B HACTOSILIEM BapHaHTE
OCYIIECTBIICHHSI COAEPIKUT AeTekTop 219 Ui 0OHapyKeHHsT BCTaBKH PAacXOAHOW eanHHIBI 217 B Moaynb 218
pacxoaHbIX yacteld. CielyeT OTMETHTb, YTO B HACTOSIIEM BapUaHTE OCYLIECTBICHHS pacxoiHas equHuma 217
nMeeT GopMy TabadHOTO CTEPIKHSI, HITH MAJIOYKH, Kak Oojiee moApOOHO OTMCAHO HUXKE, W COACPKUT MYHIIITYK,
HampuMmep (QUIBTP, TaKOH Kak areTaTHBIH QUIbTp WM (IIBTP CO CKBO3ZHBIM OTBEPCTHEM, TPAJHUIIMOHHO HC-
MOJB3yeMBIi B curaperax. ClieayeT OTMETHTh, OJTHAKO, YTO HEKOTOPHIE U3 OIMMCAHHBIX HI)KE CIIOCOOOB IpHMe-
HUMBI K TIOTPEOUTEITECKUM YCTPOICTBaM APYTUX THUIOB, KOTOPHIE OOBIYHO COIEPIKAaT KOMIIOHEHTHI, OTHOCSIITHEC-
Csl K BBIYUCIUTEIHHON MalIMHe, HO He KOMIIOHEHTHI, TeHepUpPYIOIIHe a3po30ib, ycrpoiictea 102, reHepupyro-
mero a’po3oib. [Io3ToMy ciiemyeT MOHMMATh, YTO B KOHTEKCTE 3THX CIOCOOOB omucaHHOe ycTpoiicTBo 102,
TeHEpUPYIOLIee adpo30IIb, MPEACTABISET cOOOH UMb OJUH IPUMEp HOAXOIAIIEr0 MOTPEOUTENHCKOTO YCTPOH-
CTBa JIJIsL UCTIONIb30BAaHHS COBMECTHO C yKa3aHHBIMHU CIIOCOOaMHU.

CPU 202 mpencrasiser co0oil mporeccop BEYUCIUTEIHHON MAIlMHBI, HAIPUMEp MUKpomporeccop. OH
BBITIOJTHEH C BO3MOJKHOCTBIO HCIIOJTHEHUS! KOMaHJ, HanmpuMmep, B (JOpMe HCIIOIHIEMOTO BBIYMCINTEIBHOW Ma-
IIMHOM Koza, 1 00pabOTKH JaHHBIX, HarmpuMmep B (opMe 3HAYCHUH M CTPOK, B TOM YHCJIE KOMaHJ W JIAHHBIX,
XpaHAIUXCS B 3alIOMHUHAtomeM ycrpoiictBe 204 u xpanuuiie 206 ganabix. KoMaHAbl ¥ TaHHBIE, UCTIOTHSAEMBIC
CPU 202, BiItoYaroT KOMaHABI UISI KOOpAUHAIIMK PabOTHI IPYrUX KOMIOHEHTOB ycTpoiictBa 102, reHepupyo-
IETO a’p030Jib, TAKME KaK KOMaHIbl U TaHHBIC JJIs YIpaBiieHus uHTepdetricom 208 CB3M U MOJIH30BaATEIHCKUM
naTepdericom 212.

3anoMuHaromiee ycTpoiictBo 204 peasm3oBaHO B BUIE OJHOTO WK OoJiee OJOKOB MaMsTH, 00eCIIeYNBaIO-
IIUX OTIepaTUBHOE 3anoMuHaomee ycrpoictBo (RAM) mist yerpoiictBa 102, reHepupyIOIero a3po3o0iib. B u3o-
Opa’keHHOM BapHaHTE OCYILECTBICHUS 3allOMUHAalOIIee YCTpoicTBO 204 mpeacTaBisieT co00i SHEPTro3aBUCUMOE
3allOMHUHAIOIIEe YCTPOHCTBO, HanpuMep B popme RAM Ha kpucraiute, narerpuposanHoe ¢ CPU 202 ¢ ucnosns-
30BaHUEM apXHUTEKTYpHI "cucrema Ha Kpuctamie" (SoC). OnHako B Ipyrux BapuaHTax OCYIIECTBIICHUS 3aIllOMHU-
Haromee ycrpoiictBo 204 sBnsercs oraensHeiM oT CPU 202. 3anoMunaromee yctpoiictBo 204 BBIIOTHEHO C
BO3MOJKHOCTBIO XpaHEHHUS! KOMaHJ U JIaHHBIX, UCIIONHAEMBIX M o0pabaTsiBaeMbix CPU 202. OObI4HO B 11000
MOMEHT BPEMEHH B 3allOMHHAIOIIEM ycTpoiicTBe 204 XpaHSATCS TOJBKO BHIOPAHHBIE JIEMEHTHI KOMaH] M JaH-
HBIX, KOTOpBIC 3a1al0T KOMAaHIBl W JaHHbIC, CYIIECTBEHHBIC I Omepaluii ycrpoiictBa 102, reHepupyromero
a’p030JIb, OCYIIECTBISIEMBIX B OIPEICICHHBI MOMEHT BpeMeHHU. [1Haue ToBOps, KOMaH/bI U JaHHBIC XPAHITCS B
3anoMuHaromeM ycrpoictee 204 Bpemenno, moka CPU 202 BeIoHAET KaKOH-IHO00 ONpe/IeIeHHBIH mporiecc.

Xpanwmiie 206 TaHHBIX MPEAOCTABISIETCS KaK OIHO IeJIoe ¢ YCTpOHCTBOM 102, reHepupyroImuM adpo-
3011, B (JOpMe DHEPrOHE3aBUCHMOTO 3allOMUHAIONIETO ycTpoicTBa. XpaHwmiile 206 TaHHBIX B OOJBIITMHCTBE
BapUAHTOB OCYIIECTBICHUS SIBISAETCS BCTPOSHHBIM B TOT ke Kpuctaui, uro u CPU 202 u 3anmomuHaromiee yct-
poiictBo 204, ¢ ucnonp3oBaHUEM apXUTEKTypbl SoC, HanpuMep, MyTeM peaau3ally B BUJE MHOTOKPATHO IPO-
rpammupyemoit (MTP) matpuisl. OnHako B Ipyrux BapuaHTax OCyHIECTBIICHHS XpaHwiuine 206 qaHHBIX Tpen-
CTaBJIsIeT COOOH BCTPOCHHYIO MIIM BHEIIHIOIO (bIen-naMsTh Wwin T.01. B xpanmnmmime 206 qaHHBIX XpaHSTCS KO-
MaHJIbI ¥ JaHHBIC, UCTIOTHAEMBIC 1 00padareiBaeMbie CPU 202. DTu KOMaHABI U JAaHHBIC XPAHATCS B XPAHMIIH-
e 206 1aHHBIX TOCTOSIHHO WMJIM TOJIYIIOCTOSIHHO, HAllpUMep /10 Tepe3anucu. To ecTb KoMaHAbl ¥ JaHHbIE Xpa-
HATCS B xpanmiuiie 206 maHHBIX MOcTOSHHO. OOBIYHO KOMaHIBI M JIaHHBIC, XpaHsamuecs B XxpaHwmile 206
JIAHHBIX, OTHOCATCS K KoMaHaaM, 6a30BbiM st padotel CPU 202, uatepdeiica 208 cBsA3H, MOIH30BATEIHECKOTO
nHTepdeiica 212 u, B 6omnee obmeM cMbIciie, ycTpoicTBa 102, TeHEpUPYIOIIETO a3p030Jib, a TAKKE MPIIIOKEHUH,
BBITIOJTHSIONINX BEICOKOYPOBHEBEIE PYHKIMH yCTpoiicTBa 102, TEHEPUPYIOMIETO a3P0O30JIb.

WuTepdeiic 208 cBsa3u moanmepkuBaeT OECIPOBOAHYIO CBS3h MajoOro paauyca JEWCTBHSA, B YaCTHOCTH
cBs3b Bluetooth®. MuTepdeiic 208 cBsi3u BHINOIHEH ¢ BO3MOKHOCTBIO YCTAaHOBIICHHSI OECIIPOBOIHOTO COEJMHE-
HUs 116 cBsA3M Majnoro paguyca JSHCTBHS C TIEPCOHATBHBIM BBIYUCIUTENBHBIM ycTpoiicTBoM 104. MHTEpdetic
208 cBs13u coequHeH ¢ anTeHHoH 210, yepe3 KOTopyro OecripoBoiHAas CBSI3b IEpeaaeTcs U IPHUHUMAETCS IOCpe/i-
CTBOM OecIpoBOAHOIO coenuHeHus 116 cBsi3u Manoro paguyca aedcTBus. OH TakKe BBIIOJHEH C BO3MOXKHO-
ctbto cBa3u ¢ CPU 202 uepes mmny 214 cBs3u.

[Monp3oBarensckuit nuTepdeiic 212 copepxur nucrieid 220 u ycrpoiictBo 222 BBoga. B aTom BapuanTe
ocyuiecTBIIeHHs Auciuiei 220 npeacraBisieT coOO0H MHOXKECTBO OTIEIBHBIX HHAMKATOPOB, TAKMX KaK CBETOIHO-
161 (LED). B npyrux Bapnanrax ocymiecTieHHs auciuiei 220 npencraBisier co00i KpaH, TaKOH Kak XKUIKOK-
puctammueckuin auctuied (LCD) Ha ToHKomIeHOUHBIX TpaH3ucTopax (TFT) mmm mucruteld Ha opraHUYEeCKHX
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ceeroguonax (OLED), win apyrod mOAXOMAMIUNA AUCIUICH. Y CTpoiicTBO 222 BBOAA MPEICTABISICT COOOU OHY
win 0oJiee TOJIB30BATEIILCKAX KHOIOK, BBIMONHEHHBIX ¢ BO3MOXHOCTBIO TPUBEJICHUS B JICHCTBHE B OTBET HA
Ha)kKaTHe, TePeKIIIoUYeHUE W TPUKOCHOBEHHE IMOJIb3oBatens. [lonp3oBaTenbCckuii nHTEpQeiic 212 BBIMOIHEH C
BO3MOXXHOCTBIO TIPEIOCTABICHUS TOJb30BaTeNNto yka3aHui nojn ynpasieHuemM CPU 202 m mpuema BXOTHBIX
CHUTHAJIOB OT TIOJIb30BaTEIIA, a TAKOKE MepeIadn 3TUX BXOAHBIX curHaoB B CPU 202 gepe3 mmny 214 cBs3w.

VYerpotictBo 102, TeHepupyroliee adpo30iib, MOXKHO OIHCATh KaK IMEePCOHAIBHOE YCTPONCTBO IS BIbIXa-
HUS, DJIEKTPOHHYIO CHTapeTy (WM e-CHrapeTy), HCTapUTeh WM YCTPOHCTBO I mapeHus. B oxHoM wactHOM
BapHaHTE OCYIIECTBICHUS yCTpoiicTBo 102, reHepupyromee adpo30ib, MPEICTaBISIET COO0M yCTPOWCTBO Harpe-
Ba 0e3 roperus (HnB). Bee atu yerpoiicTBa 0OBIYHO HArpeBarOT, WK TPEIOT, BEIIECTBO, CIIOCOOHOE 00pa30BbI-
BaTh a3p030Jb, C IETbI0 TCHEPUPOBAHUS a3PO30JIs ISl BIBIXaHUS B IMPOTUBOIIOJIIOKHOCTh TOPCHUIO Tabaka, Kak
B TPAJAUIUOHHBIX TA0AYHBIX TPOAYKTAX.

Bonee moxpo6HO ycTpoiictBo 102, reHepupyroliee a’po30Jib, BEIIOIHEHO ¢ BO3MOXKHOCTBIO HarpeBa pac-
XOJHOM enuHuUIBl 217, BcTaBieHHOW B MOAYJ b 218 pacXoAHBIX YacTei, ¢ UCHOJIb30BAHUEM CBSI3aHHOTO C HUM
HArpeBaTeILHOTO dMIeMeHTa 216 TS MOTYYEeHUS BIBIXaeMOTO a’p030Jis, WK Mapa, IS BIBIXaHUS MOJIb30BaTEC-
neM. Monyns 218 pacXomgHbIX gacTel B HACTOSIIIEM BapHaHTE OCYIIECTBICHHS IpeIHA3HAUEH UIS pHeMa pac-
xomHOM enuHUIBI 217 B hopme cTepkHs, comeprkaiiero oopadoTaHHbIii TabadHbIi MaTepuan (Hampumep, rod-
PUPOBAaHHBIN JTUCT WJIM OPUEHTUPOBAHHBIC ITOJIOCKH OyMard u3 BocctaHoBieHHOTo Tabaka (RTB), mponuranHoi
JKUJIKMM BEIIECTBOM ISl 00pa30BaHMs a3po3oird). JKuakoe BEmecTBO st 00pa30BaHUSA adpo30Jis B HACTOAIIEM
BapHaHTE OCYIIECTBICHUS COACPKHUT pacTHTENbHBIM TimiepuH (VG), HO MOXET NPEICTaBISITh cO00H CMeCh
npormienrukods (PG) u VG win apyrue yBIaKHUTENH, HarpuMmep BereTod (1,3-mpornaHano), UCmoJib30Ba-
HHUE KOTOPOTO B HACTOSIIEM BapHAHTE OCYIICCTBICHUS MOXET SIBIISATHCS MPEHUMYIIICCTBCHHBIM, TaK KaK OH SIBJISI-
etcst 3pPEeKTUBHBIM B HUKOTHHCOACPIKAIIUX a3PO30JIBHBIX COCTAaBaX B HEKOTOPOM JHAIa30HE PA3HBIX TEMIIEpa-
Typ HarpeBaTEeIbHOTO JCMEHTA; MOCKOIBKY HACTOSIINA BapHaHT OCYIICCTBICHUS MPEIOCTABISICT MOJIb30BaTe-
JIF0 BOBMOXKHOCTBH YAOOHOHM PEeryarpoBKH pabOYUX TEMIIEpaTyp, UCIIOIB30BaHUE TAKUX YBIaKHUTENCH, 3 dek-
TUBHBIX B HEKOTOPOM JIHAITa30He pabouuX TeMIepaTyp, sBISeTcs moje3HbiM. CleayeT OTMETHTh, YTO 3TO Ipe-
HMMYIIECTBO MPUMEHIMO KO BCEM BHIaM BAPHAHTOB OCYIIECTBIICHUS (HAIIPHMEp, K €-CUTapeTaM, HCTIapSIOIINM
JKUJIKOCTB, a TaKkke YCTPOICTBaM, OTHOCSIIUMCS K THITy YCTPOWCTB HarpeBa 0e3 rOpeHHs) u, TaKUM 00pa3om,
MPEUMYIIECTBEHHOE IPUMEHEHNE BEreToIa He OTPaHNIMBACTCS YCTPOHCTBOM, TEHEPUPYIOIINM a3p030Jb, KaKo-
ro-1100 KOHKPETHOTO THIA. B HacTosimeM BapruaHTe OCYIIECTBICHUS B PACXOIHON eawHwmIle 217 UCIonb3yercs
VG, HE copepkamnii Kakue-Inoo apoMaTH3aTOPHl WIIM HUKOTHH. BMeCTO HUX OJHOBPEMEHHO C BEIIECTBOM IS
00pa30BaHMs a3p0O30JId HCIIAPSIOTCS JICTYUre apoMaTH3aTOPEl U HUKOTHH, Moiy4deHHsle n3 RTB, n onn yBieka-
FOTCSL B PE3YJIBTUPYIOMINN KOHICHCAIMOHHBINA a3p030J1b JUIS BIBIXaHUS MOoJb30BaTeneM. OTHAKO B IPYTUX Bapu-
AHTaX OCYIICCTBIICHUS PACXOJHAs enuHHNA 217 CONEPKUT BEIISCTBO sl 00pa30BaHUs a’po30Jis, CoAepIKaIiee
HUKOTHH U JPYTUE apoOMaTH3aTOPhL. B 3THX ciydasx pacxomHas equHuna 217 0OBIYHO CONEPIKUT APYroe TBEP-
JI0€ TIOPHCTOE BEIIECTBO JJIS BIMTHIBAHUSA JKUAIKOTO BEIIECTBA IS 00pa30BaHUs adp030isi, HApUMEp MCHHBIH
COCTaB, 00pa30BaHHBIA W3 Tre’aeo0pas3yroLIero CPEACTBAa U MOIXOSIIETO CBA3YIOLIEr0, KOTOPOE MOXKET CoJiep-
JKaTh WIK HE COJIepkKaTh Tabax.

Momynb 218 pacxoIHBIX YacTel CONEPXKUT AeTeKTop 219 it oOHapyKeHNsT BCTAaBKH PACXOIHON €MHHIIBI
217 B moxyns 218 pacxomueix gacteid. Jlerexkrop 219 BBITIONHEH ¢ BO3MOXHOCTHIO WACHTH()HUKAIINN THTIA pac-
XOJHOW enuHUIBl 217, BCTaBIeHHOW B MOAYyJbh 218 pacXOMHBIX YacTe, W OMPENEICHHS TOTO, SBISACTCS JIH
BCTaBJICHHAsI pacXoHas eAWHMIA 217 MOAXOIAIIeH AT IPUMEHEHUsS B 9TOM ycTpoiicTBe 102, reHepupyromem
a’po30ib. B HacTosmIeM BapuaHTE OCYIIECTBIICHHUS B Moxyne 218 pacxogHBIX dacTeil 3TO TOCTHUraeTcs IyTeM
oOHapy)XeHHsI 3HAKOB (HaIpuMep, oTreyaTaHHOro mTpuxxona mwi MukpocxeMmbl RFID, metkn NFC un 1.1.) Ha
pacxonHoi enuHune 217.

B anmpTepHaTHBHOM BapHaHTE OCYIICCTBICHUS pacxoHas equHuna 217 mpenctaBiseT coboil karcyiy, co-
JICpKAIIYI0 BEIIECTBO A 00pa30BaHUS adpO30Jis, XPAHAIICeCs B pe3epByape, U UCIAPUTEIBEHYIO KaMepy, MpH
MOMOIII KOTOPOH KHUIKOCTh M3 pe3epByapa HArpeBAcTCsS HATrPEBATCIBHBIM 3JIEMEHTOM 216 (Hampumep, mpu
MOMOIINU (DUTHIIA, DJIEMEHTA Tepeadyd TEKydeH Cpebl WU JO3UPYIOIIETO 3JIEMEHTa, TePEHOCSINEro HeOOob-
IIyI0 103y JKAIKOTO BEIIECTBa I 00pa3oBaHMS a’po30isl K HArpeTo MOBEPXHOCTH HCHApEHHs, HarpeBaeMon
HarpeBaTebHBIM AJIeMEeHTOM 216 u T.11.). [IpennoyTuTensHO BEMIECTBO I 00pa30BaHUS adpPO30Jis COMCPIKUT
VG nmu emecbh PG/VG cOBMECTHO ¢ HUKOTHHOM H/HITH apoMaTH3aTOpaMHu.

B nmpyrom BapmanTte ocymiecTBiIeHHS ycTporcTBO 102, reHepHupyromee a3po3oib, He COACPKUT Harpena-
TEJbHBIN dJIeMeHT 216, HO BMECTO 3TOTO JOCTaBJISET SHEPTHIO B pacXoMHyr0 eauHuIy 217, kotopas cama co-
JIEPKUAT HarpeBaTeNIbHBIN dJeMEHT (HampuMep, pacxoiHas eIuHHUIA TpeACTaBlsIeT co0oil "kapTomaiizep"). B
9TOM Cllydae KapToMai3ep COACPKUT pe3epByap ULl KHUIKOCTH JJIS XpaHCHHS BEIISCTBA JUIS 00pa30BaHUS ad-
O30, KOTOPOE TAaKXKEe MPEANOYTUTENIHFHO 00pa3oano u3 cmecu VG mwin PG/VG, cOBMECTHO ¢ HHUKOTHHOM,
W/WIIA apOMAaTU3aTOPEIL.

Takxe BO3MOXKHO, ycTpoiictBo 102, reHepupyroIee a’po30iib, JOTONTHUTEIBFHO COMCPKHUT KAINCYTy, pac-
MOJIOKCHHYO HIDKE TI0 IMTOTOKY OTHOCUTEIBHO KapToMai3epa WU UCTIAPUTEIBHON KaMephl U COJIEPIKAIYIO rpa-
HyJBI 00paboTaHHOTO Tabaka, MPHUIAIOIINE apOMaT W/WIM HUKOTHH KOHJCHCAITHOHHOMY a3pO30JI0 0 MEpe €ro
MPOXOKACHUS depe3 KallCyily Mepexa BBIXOIOM M3 ycTpoicTBa 102, TeHEepHpYIOMEro a’po30ib, I BABIXaHUS
TIOJI30BATEIIEM.
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VYerpoiictBo 102, reHepupyrolee aspo30iib, BEIIOIHEHO C BO3MOKHOCTBIO BBIIIOTHEHUSI MHOXKECTBA MPO-
TpaMMHBIX MOAyJIell. OTH NpOorpaMMHBIE MOAYJIU COJAEpXKAaT ONEPallMOHHYIO cucTeMy 226, KoHTpoiiep 228
0OeCTIPOBOIHON CBS3M MaJOTO pajuyca IeHCTBUS W KOoHTpoiuiep 230 HarpeBaTenbHOTO dIeMeHTa. Kakiaplid u3
MPOrPaMMHBIX MOIyJIeH BKIIOYaeT HAOOp KOMAaHJ JUIS BBITOJIHEHWS OTHOW WiH Oojee (QPyHKIMH yCcTpoWCTBa
102, rerepupytomiero aspo3onb. KoMaHIs! MpeaocTaBisioTes B (popMe HCHIOTHAEMOTO BRIYUCIUTEIEHON MaIIH-
HOM KOJa, KOTOPBIH XpaHuTcs B XpaHwimiie 206 TaHHBIX W/HIU 3alloMUHaIoneM ycTpoiictBe 204 u oOpabaThi-
Baercst CPU 202, uarepdeiicom 208 cBA3M U TOIB30BATEILCKUM HHTEpdeticom 212,

B Hacrosiem BapwaHTe OCYIIECTBIICHUS OTEpaIlMOHHAs cUCTeMa 226 mpeacTaBisieT cOO0H BCTPOCHHYIO
OTICPAIIMOHHYIO0 CHCTEMY HIIM OIIEPAIl[MOHHYIO CHCTEMY PEIbHOTO BPEMEHH. Takue ONepanvoHHBIE CHCTEMBI
ONITUMU3UPOBAHBI JUIS COKPAIEHHS 33IePXKEK W 00eCIeUeH sl JIydIInX BIeyaTiaeHuid nonb3oBareis. Onepanu-
OHHas cucteMa 226 ympasiser 0a30BBIMH (PyHKUIMSIMH ammapaTHOro obecrnedeHust ycrpoiictBa 102, renepu-
PYIOIIEro a’po30iib, ¥ PYHKIMOHAIFHBIMH B3aHMMOJICHCTBHSAMH MEXy KOMIOHEHTaMH alnapaTHOro odecrede-
HUA ycTpolicTBa 102, reHepHpyIOIIero aspo30iib, ¥ MPOrpaMMHBIMH MOAYJISIMH.

Konrpomnep 228 GecripoBOAHOW CBSI3M Majloro paanmyca AEHCTBHUS B IEPBYIO O4Yepelb BBIIOIHEH C BO3-
MOXKHOCTBIO ympaBiieHus: uaTepdeiicom 208 cBsa3u. OH BBIIOJHEH ¢ BO3MOKHOCTBIO YCTAHOBJICHHS OSCTIPOBO/I-
HOTO COCJMHEHHUS MaJIOTO pajauyca jaeicTBus depe3 uHTepdeiic 208 cBs3u. B HacTosmeM BapraHTe OCYIIECTB-
JeHns1 OECTPOBOTHOE COCIMHEHHE CBS3M MAajoro paanyca ICWCTBUS TNPEICTaBiseT coboil coenmueHue Blue-
tooth®. CnenoBaTenbHO, KOHTpoJuIep 228 OecIIpOBOAHON CBS3M MAJIOTO pajnyca JICHCTBUS BKJIIOYAET KOMaHIbI
COTJIacCHO cTaHjapTaMm OecripoBogHOH cBsizu Bluetooth®, moctymHeM 1o agpecy www.bluetooth.org, mpu sTom
Hau0OoJIee MUPOKO PACIPOCTPAHEHHBIMH B HACTOSIIIIEE BPEMSI SIBJISIFOTCS TeXHUUeckue yciioBus Bluetooth 5.0.

Kontpomrep 230 HarpeBaTeIbHOTO 3JIEMEHTA BBITIOIHEH C BO3MOXKHOCTBIO YIPABJIICHHS HArpeBaTEIbHBIM
37eMeHTOM 216. OH BBITIOIHEH ¢ BO3MOXHOCTBIO TEKYIIIET0 KOHTPOJS KOJWYECTBA SHEPTUH U MOITHOCTH (T.e.
CKOPOCTH ITOJIa4M PHEPTUH), TI0JaBaeMBIX Ha HarpeBaTENbHBIA 3JIeMeHT 216, 1 TeMnepaTypsl HarpeBaTeIHLHOTO
aneMeHTa 216 (IpeamouTHTENBHO MyTEM TEKYIIEro KOHTPOJIS CONPOTUBIICHHST HAarpeBaTeIbHOrO dj1eMenTa 216,
KOTOpOE, KaK U3BECTHO, U3MEHSETCS C TeMIIepaTypoi HarpeBaTeIbHOTO j1eMeHTa 216 npeaBapuTesIbHO onpesie-
JEHHBIM 00pa3oM). XOTsl B YaCTHOCTH B HACTOSIIEM BapHaHTE OCYIIECTBICHUsI KOHTposuiep 230 HarpeBareb-
HOTO DJIEMEHTA BBIIIOJHEH C BO3MOXKHOCTBIO IIpHeMa KOMaH Ha JICaKTHBALMIO MIIM aKTUBAIMIO UCIIOJIB30BaHMS
HarpeBarteibHOro 31eMenTa 216. Ciaenyer OTMETUTb, YTO B TEX BAPHAHTaX OCYIIECTBICHHS, TJe CaMO YCTpOcT-
Bo 102, reHepupyroiee adpo30iib, He COACPKUT HArpeBaTEIbHBIN AIeMeHT 216, 1 BMECTO HETO MOJAeT SHEPTHIO
B HarpeBaTeNbHBIN JIEMEHT B pacxonHo# enuHuIe 217 (HampuMmep, kapTomaiizepe), kontpoiuiep 230 Harpesa-
TEJBHOTO DJIEMEHTa B3aMEH YIPABISIET MMOJavyell SHEPTHMH B HArpeBATENBHBIA JIEMEHT B PAacXOJHOW CIMHHIIC
217.

Co ccputkoi Ha (ur. 3 TepcoHANBbHOE BBIYHCIUTENbHOE ycTpoiicTBo 104 comepxkut CPU 302, 3amomu-
Hatomiee yctpoiictBo 304, xpanwnmime 306 gaHHBIX, cheMHOe Xpanwiuiie 308 manubix, nuaTEepdeiic 310 cBa3u,
anTeHHy 312 u nosp3oBarensckuii uHTEpQeiic 314, KoTopble HaXOIATCS HA CBA3M JAPYT C OPYroM yepe3 LIMHY
316 cBa3m.

CPU 302 mpencrasiser co0o0il mporeccop BEIYUCIUTEIHHON MAIMHBI, HAIpUMeEp MUKpomporeccop. OH
BBITIOJTHEH C BO3MOJKHOCTBIO HCIIOJHEHUS! KOMaHJ, HanmpuMmep, B (JOpMe HCIIOIHIEMOTO BBIYHMCINTEIBHOW Ma-
MIMHOM Koja ¥ 00pabOTKM JaHHBIX, HAPUMEp, B BHJE 3HAYEHHH HJIM CTPOK, B TOM YHCJIC KOMaH] M JaHHBIX,
XpaHsIUXcs B 3aIoMHUHaromeM ycrpoiictse 304, xpanunuine 306 qaHHBIX U cbeMHOM XpaHunuiie 308 qaHHBIX.
Komanne! u manHbIe, UcTIONHsIeMbIe 1 0OpadaTeiBaeMbie CPU 302, BKIIOYAaIOT KOMaHABI U JaHHBIC JJISI KOOPIH-
HaIU pabOThI APYTUX KOMIIOHEHTOB ITEPCOHATIHFHOTO BRIYHCIUTENBHOTO ycTpoiicTBa 104, Takux Kak uHTEpdelic
310 cBs3u u mosib3oBaTenbckuil uHTEpdeiic 314. OHM Takke BKIIOYAIOT KOMAaHIBI U NaHHBIC YIS PabOTHI TpH-
JIO’)KEHUH Ha MEePCOHATIHLHOM BBIYHCIUTEILHOM ycTpoicTBe 104.

3anoMuHaromiee ycTpoiictBo 304 pearn3oBaHO B BHIE OJHOTO WK OoJjiee OJOKOB MaMsTH, 00eCIIeINBaIO-
mux RAM 15t mepcoHaIbHOTO BBIYMCIHMTENFHOTO ycTpoiictBa 104. B M300pakeHHOM BapHaHTE OCYIECTBIIC-
HUA 3aroMuHaroniee ycrpoiictso 304 npexacrasisier coboit Mukpocxemy namstu Dynamic RAM (DRAM), un-
TErpHUPOBAHHYIO HA MAaTEPUHCKOII MJIaTe NepCOHANBHOIO BEIYUCIUTENBHOTO yeTpoiicTBa 104 napsny ¢ CPU 302.
OnHako B JIpyrux BapHaHTaX OCYIIECTBICHHUS 3aloMUHaoniee ycTpoicTBo 304 mpemocTaBisieTcsl OTAECNBHO,
Harpumep, B uHTerpupoBanHoM nakete ¢ CPU 302 wiu B Bue MOJKII0OYaeMOro Ooka namsti. 3aloMHHAoIIee
ycrpoicTBO 304 BBIIOIHEHO C BO3MOKHOCTHIO XpaHEHMsI KOMaH/I U IaHHBIX, HCHIOJHSAEMBIX 1 00padaThiBaeMbIX
CPU 302. O6br9HO B 110001 MOMEHT BPEMEHH B 3alIOMHHAIOIIEM ycTpolcTBe 304 XpaHATCS JHUIIb BEIOpaHHBIE
3JIEMEHTHI KOMaHJ M TaHHBIX, ¥ 3T BEIOPaHHBIC IIEMEHTHI 331al0T KOMaHBl U JaHHBIE, OTHOCAIINECS K Omepa-
IIUSIM TIEPCOHATIBHOTO BBIUMCIUTENHFHOTO yeTpoiicTBa 104, oCcymIecTBIsIEMBIM B ONPEICICHHBI MOMEHT BpeMe-
HU. MlHave roBops, KOMaHABl U JaHHBIC XPAHATCS B 3allOMUHaroeM ycrporictse 304 BpemenHo, nmoka CPU 302
BBITIOJTHAET KaKOH-THO0 ONpeIeNeHHbIN TpoIiece.

Xparunuiie 306 maHHBIX TPEIOCTaBIsAETCS KaK OJHO IIeJI0€ ¢ IePCOHANBHBIM BBIYHCIUTEIBHBIM yCTPOIi-
ctBoM 104 B (opMe SHEpProHe3aBHCHMOTO 3alOMHHAIOIIET0 yCTpoicTBa. XpaHwiunine 306 TaHHBIX COIEPIKUT
0JI0K TTaMsATH, OOBIYHO COZEp KAINI MMOCTOSHHOE 3anoMuHatomee ycrpoiictBo (ROM), durenr-namste mim Obl-
CTpPOAEHCTBYIONIYIO0 Oy(epHyIo MamsTh, HHTETPUPOBAHHYIO Ha MAaTEPHHCKOHN IUIaTe MEPCOHAIBHOTO BBIYHCIIU-
TeNpHOTO ycTpoiicTBa 104. B maHHOM WIIIIOCTPAaTMBHOM BapHaHTE OCYIIECTBICHUS TAKXKE IPETYyCMOTPEHO
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cbeMHoe xpaHwiniie 308 maHHBIX, XOTS OHO HE sIBJIAETCS 00s3aTenabHBIM. CheMHOe xpaHmaunie 308 ITaHHBIX
TaKKe MPEACTaBIsIET cOO0H YHEProHEe3aBUCUMOE 3alIOMUHAIOIIEE YCTPOHCTBO, OOBIYHO B (hopMe KapThl MUKPO-
SD wim kakoTo-JIM00 HHOTO TIEPEHOCHOTO YCTpoicTBa duiem-maMsaT. XpaHwimiile 306 TaHHBIX U CheMHOE Xpa-
Humnie 308 NaHHBIX BBIMOJIHEHBI C BOZMOXHOCTBIO XPaHEHHUsS] KOMaH/A U JTaHHBIX, HCIIOIb3YEMbIX IEPCOHANb-
HBIM BBIYUCIIUTENBHBIM ycTpoiicTBoM 104. KoMaHp! 1 qaHHbIe XpaHATCS B XpaHwile 306 TaHHBIX ¥ CbEMHOM
xpaaunuie 308 MOCTOSHHO WU TOJTYMOCTOSHHO, HampuMmep a0 mepe3anmucd. OOBIYHO 3JIEMEHTHI KOMaHI U
JTAHHBIX BBIYUCIMTEIPHON MAIIMHBI, XpaHsamuecs B XpaHwinile 306 TaHHbIX U cheMHOM xpanunuie 308 nan-
HBIX, BKJIIOYAIOT KOMaHJbl U JaHHbBIE, CYIIECTBEHHbIE JJIsi 0a30BOM PabOTHI MEPCOHAIBHOTO BBIYUCIUTEIHLHOTO
ycrpoiicTBa 104, a Takke KOMaH/IBI M JaHHbBIE, KOTOPhIE OTHOCATCS K IPUIIOKEHUSM, YCTAHOBICHHBIM HIIM BBI-
MIOJTHEHHBIM C BO3MOJKHOCTBIO YCTAaHOBKHM Ha MEPCOHAJIBHOM BBIUYHCIHMTENLHOM ycTpoiicTBe 104, B TOM uucie
TEM, KOTOPBIE BHIITOJIHSIOT OIIMCAHHBIC HU)KE CITOCOOHI.

Wurepeiic 310 cBsazu comepkut uHTepdeiic OecrnpoBOAHON CBSI3M Maoro pajauyca NEHCTBHS W UHTEp-
(eiic cOTOBOI pPaanOCBs3M, M OH COeMHEH ¢ aHTeHHoi 312. becnipoBoaHoii nHTEpdeiic Manoro pagnyca neicr-
BUSI BBITTOJTHEH C BO3MOJKHOCTBIO YCTaHOBJICHUsI OecripoBoiHON cBs3M 116 Manoro paanyca IeiCTBHS, HAIPUMED
coenuHenus Bluetooth®, ¢ ycrpoiictBoM 102, reHepHpyIOINM a3p030J1b, U YCTAHOBJIEHHUS BTOPOT'O OECIIPOBOI-
Horo coeanHenust 118 cBs3m Manoro paguyca neicTsus, HanpuMep coequnernss Wi-Fi®, ¢ toukoit 110 mocty-
na. MHTepdeiic coToBOI pagnocBsa3n BEINOJHEH ¢ BO3MOXKHOCTBIO YCTaHOBJICHHS coequHeHns 120 coToBoil pa-
JUOCBSA3M C MHTEpHETOM 112 ¢ MCTIOIB30BaHMEM COOTBETCTBYIOIIMX MPOTOKOJIOB, KOTOPBIE OBUTH 00CYKIEHBI
panee. Iloaromy nHTEpdeiic 210 CBA3M COMEPKUT OJUH HIIH HECKOJIBKO OECIPOBOTHBIX MOJAEMOB, ITOAXOISAIITUX
JUTSL TIOJIEPKKN pasHbIX coemuHeHnit 116, 118, 120 cBs3u (cm. ¢wur. 1). B apyrom BapmanTe OCYIIECTBICHUS
naTepdeiic 310 cBsA3mM TakkKe comepkUT MHTEpdeiic mpoBoAHOH cBs3u. MHTepdeiic pOBOIHON CBI3H MOXKHO
UCIIONIB30BaTh JUIA NMPEJOCTABICHHS IPOBOJHOTO COSIMHEHHS CBA3M, Harpumep coeanHenus Ethernet mimm ynu-
BepcalbHOM mocienoBaTensHo# muHb (USB) (He mokasano), ¢ Toukoit 110 gocryma.

[Monp3oBarensckuit uuTepdeiic 314 comepxur mucruieit 318 u yerpoiicto 320 BBoma. B Hacrosimem Ba-
puaHTe ocymecTBieHus auciuiei 318 u ycrpoiictBo 320 BBOJa COBMECTHO PEalnM30BaHBI B BHAE CEHCOPHOTO
skpana. Jucmeit 318 mpeacraBuser coboit xumkokpuctawmmdeckuii auciuied (LCD) Ha TOHKOIUICGHOYHBIX
tpansucropax (TFT), nucmelt Ha oprannmyeckux ceroanonax (OLED) wnm apyroil moaxoisimiuid AWCIIICH.
Yerpoiicto 320 BBOIa mpeacTaBisieT co00i eMKOCTHBIN CIIOH, MpeaycMOTPEHHbIH Ha aucruiee 318 u BbImOI-
HEHHBIA C BO3MOXXHOCTBIO OOHApYXKCHHS NMPUKOCHOBEHHUS MoJib3oBarens. [lonp3oBaTenbekuii naTepdeiic 314
BBITIOJTHEH C BO3MOKHOCTBIO 0TOOpaXkeHHUs Mmoib3oBaTeto nHpopmaru o ynpasiennemM CPU 302 u mepena-
YH BBOJIA OT IOJIb30BATENIS], TOJIYYEHHOTO B Pe3ylbTaTe MPUKOCHOBEHHMS TOJIb30BATENS K ycTpoiicTBy 320 BBOAA,
B CPU 302 gepe3 muny 316 Bs3W.

ITepcoHanbpHOE BBIYUCIUTENBHOE YCTPOUCTBO 104 BBIMONHEHO C BO3MOXKHOCTBIO BBITIOJIHECHHSI MHOXKECTBA
MPOrPaMMHBIX MonyJsiel. [IporpaMMHbIe MOJYJIM BKIIOUAIOT ONEpaIlMOHHYIO cucTeMy 328, BeO-Opaysep 324,
coOCTBeHHOE TpUJIoKeHue 326, nporpeccuBHoe BeO-mpruioxkenne (PWA) 328 u xonrpomiep 330 6ecripoBogHON
cBsi3u. Kaxkplit 13 mporpaMMHBIX MOJTyJIel BKIIIOYaeT HaOOp KOMaH/ JJIsl BEITIOJTHEHUS OHOW Wi Oojee (yHK-
IIUH TIEPCOHAIBLHOTO BEIYMCIUTENHLHOTO ycTpoiicTBa 104. KomaHabl npenocTaBisfoTesi B (hopMe HCHOIHAESMOTO
BBIUUCIUTENBHON MAIIMHOW KOJa, KOTOPBbIM XpaHHUTCS B XpaHunuile 306 maHHBIX, cbeMHOM XpaHmuume 308
JaHHBIX W/WIM 3arnoMuHaronieM ycrpoiictse 304 n obpabateiBaercs CPU 302, untepdeiicom 310 cBsI3M U MOJIb-
30BaTeNbCKUM HHTEpeiicom 314.

B Hacrosimem BapuaHTE OCYIIECTBICHHS IEPCOHATIBHOE BBIYMCIUTENbHOE ycTpoiicTBo 104 mpencrasisier
co0oii cMapT(doH, OMEepaIMOHHON CUCTEMO# 322 KOTOpOTo sBIsETCs onepanuonHas cuctema Android®. OmqHa-
KO MOJXOSIIINMHU B Ka4ECTBE AJIbTCPHATHBHBIX ABJISIIOTCSI HECKOIBKO JPYTHX OMEPAMOHHBIX CUCTEM, TAKHX KaK
Apple® iPhone® OS (i0S) u Microsoft® Windows® 10. OnepaunonHas cucrema 322 ynpasiseT 6a30BBIMU
(GyHKIIMAMU amnmapaTHOTo oOecredeHus MePCOHATBHOTO BBIYUCIUTENBHOTO ycTpoiicTBa 104 u QyHKIMOHATE-
HBIMH B3aMMOJCHCTBUAMH MEXy KOMIOHEHTaMH allapaTHOTO 00ECHEeUeHUs] NEPCOHATBHOTO BHIYHUCIHTENBHO-
ro ycTpoiictBa 104 u mporpaMMHBIMU MOTYJISIMH.

Be6-0pay3ep 324 BBITIOIHEH C BO3MOXHOCTBIO 3arpy3KH U 00pabOTKH BeO-pecypcoB M3 mHTepHeTa 112 u
WX TIpelncTaBiIeHus Ha auciuiee 318, korma 3To menecoodpaszno. Bed-Opaysep 324 Taxke BBITIOIHEH C BO3MOXK-
HOCTBIO TTOMEIIEHHS 3arpy>KCHHBIX BEO-pecypcoB B OBICTPOAEHCTBYIOUIYIO Oy(QepHYI0 MaMsTh B 3allOMHHAIO-
meM ycrpoiictBe 304 n xpanwiuiie 306 TaHHBIX TTEPCOHAIBEHOTO BEIYMCIMTENHHOTO ycTpoiicTBa 104. OObraHO
BeO-Opaysep 324 zarpyxaet nanusle HyperText Markup Lanuage (HTML), JavaScript, Cascading Style Sheet
(CSS) u daiiner n3o0paxkeHniH. ITH BeO-pecypchl 00padaTHIBAIOTCS € LENBI0 0TOOpaskeHNs1 HHYOPMALIIH, TAKOH
Kak BeO-cTpaHMIBI, Ha quciuiee 318 mome3oBarensckoro nHTepdeiica 314. B HacTosmeM BapnaHTe OCYIECTB-
nenust Be0-Opaysep 324 npencrasiser coboit Google® Chrome®, HO 3TO He SBISETCS CYIIECTBEHHBIM, H B APY-
TUX BapHWaHTax OCYIIECTBIECHUS BeO-Opay3epoMm sBisiercs, Hampumep, Safari®, Firefox® wmm Microsoft®
Edge®. AnprepHaTuBHO, BeO-Opay3ep 324 MOXKET MPEACTaBIsATE cO00i BeO-Opay3ep, CIEIMaNbHO BHITIOJHEH-
HBIII C BO3MOXXHOCTBIO 00paboTkm mpuiokeHnii PWA, aBTOHOMHBIX BeO-CTpaHUI WM JAPYruX BeO-
OpPHUEHTUPOBAHHBIX TEXHOJIOTHH, Takol Kak Electron™, pa3paboranusii GitHub®.

Be6-6paysep 324 conepxur xpanwiunie 332 nannsix Opaysepa. B ¢usnueckom cMbicie xpanuiuie 332
JIAHHBIX Opay3epa (pakTUIeCKH SIBISIETCS YacThIO 3aloMUHAIoNero ycrporictsa 304 wim xpanunuma 306 nan-
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HbIX. OnlHaKo, 4TO BakHEe, ollepalMoHHas cucrtema 322 u BeO-Opaysep 324 BBINOIHEHBI ¢ BO3MOXKHOCTBIO
obecrieueHnst xpaHwinia 332 naHHBIX Opay3epa B KauecTBE YacTH 3allOMHHAIOIIETO yCTPOWCTBA, MMEIOIIEH
oTpeJieNieHHbIe 0COOEHHOCTH PaboThl. B wactHocTH Xpanmnwme 332 maHHBIX Opay3epa MpencTaBiseT coOoi
XpaHWINIIE TaHHBIX, B KOTOPOM COXpPaHEHHBIC JaHHBIC IPOJIOIDKAIOT MPUCYTCTBOBATH MOCTE 3aBEPIICHHS CeC-
cuu BeO-Opaysepa 334 unm mocie npekpanieHus padboTel Be6-Opay3epa 334. B HEKOTOPHIX BapHaHTaX OCYIIECT-
BIICHUS XpaHwwie 332 maHHBIX Opay3epa peaqru30BaHO B BHIIC BEO-XpaHWIMINA JAHHBIX TakK, KaK 3TOT TEPMUH
MMOHUMAIOT, HampuMmep, B ctaumapte Hypertext Markup Language 5 (HTMLS). B wactHOCTH XpaHuiume 332
JMAHHBIX Opay3epa MpeACTaBisAeT coOO0il JOKAIbHOE XPAaHWININE NAaHHBIX. /laHHBIE W3 JIOKAIBHOTO XPaHWJIHIIA
JaHHBIX (B OTJIMYME OT JAHHBIX TUMa "cookie") aBTOMaTHYECKN HE MEpefaloTcs B BeO-cepBep NPH KaKIAOM 3a-
Ipoce WM B3aUMOJICHCTBHY C BeO-CEpBEPOM U HE MOTYT OBITh 3alMCaHbl BeO-cepBepoM HarpsMyro. JlokambHoe
XpaHWINIIE AaHHBIX OTIMYAETCS OT CECCHOHHOTO XpaHWIHNINA JAaHHBIX, KOTOPOE MPENCTaBiIsIeT coOOH XpaHH-
JUIe JaHHbIX "0oT Havana", "1 okHa" WK "1 BKIAJKU" ¥ HE TIPOJOJIKAET CYIIECTBOBAHUE MOCIIE OKOHUYAHUS
CECCUM WJIM 3aKpBITHUS BKJIAJKU WIH OKHa. JIoKajgbHOE XpaHWIUIIE AaHHBIX NOCTYIMHO, Hampumep, B HTMLS.
Xpanunuiie 332 naHHBIX Opay3epa B 3TOM BapHaHTE OCYILECTBJIECHHs XpaHHTCS B (aiinax BeO-Opaysepa 334
(manpumep, aiinax, B KOTOPBIX XPAHIATCS MPEATIOYTSHUS MOJIb30BaTENeH, Npyrue KOHQUTYpaIiH | T.1I.).

CoOcTBeHHOE TIpHITo’keHrne 326 BBIMOIHEHO C BO3MOXKHOCTBIO YIIpaBJIeHHS padoToi BeO-Opaysepa 324 u
PWA 328. B wacTHOCTH, COOCTBEHHOE TpHUIIOKEHUE 326 BBITIOJHEHO C BO3MOXXHOCTHIO MOMUGUKAIUNA (PYyHK-
IIMOHAITLHBIX BO3MOXHOCTEH BeO-Opay3epa 324 Tak, 9TO OH MOXKET 00pabaThIBaTh BBI3OBHI, cleilaHHble PWA
328, mis cBs3m ¢ ycTpoicTBoM 102, TeHEpUPYIONTUM a3p030J1b, TOCPEACTBOM OECIIpOBOHOTO coenuHeHus 116
CBSI3M MaJOTo panuyca neicTBus. B HacTosmeM BapraHTe OCYIIECTBICHUS 3TO TOCTUTASTCS MPH IMOMOIIH CO0-
CTBEHHOTO TPWIOXKEHHsI 326, MPENoCTaBISIONIEr0 HEKOTOPBIH pecype, HalpuMep Takoil Koj, kak Javascript
w/unm Swift. Yka3aHHBIN pecypc ompenenseT, KakuM o0pa3oM BEI3OBBI, TeHEpUpPYEeMEIe B BeO-Opayzepe 324
npuioxxenneM PWA 328, Hanpumep, ¢ ucronbs3oBanreM nHTEpdeiica mpukiagHoro nporpammupoBanus (API)
Web Bluetooth®, moymkHB TPHUBOAWTH K 00pabOTKE COOTBETCTBYIOIIMX KOMAaH] COOCTBEHHBIM IPHIIOKCHUEM
326, Hanpumep, ¢ ucnonb3oBanneM API Bluetooth®. DTu xomMaHIBI pacCYUTaHBI Ha BHI30B BBIMOJTHEHHUS KOH-
TposutepoM 320 GecripoBOAHON CBSI3M OIPEACICHHBIX OIEepaliii, HAIPUMEP YCTAHOBKH OECIPOBOIHOTO COEAH-
HeHus 116 cBs3M Marnoro paamyca JIedcTBuUs (Harpumep, coequHernsi Bluetooth®) nnu mepemaun wiv nprema
cOOOIIEHNH MOCPEACTBOM OECIpOBOHOTO coearHeHus 116 cBsa3n Manoro panuyca aeiicteus. Takum oOpasom,
coOCTBeHHOE TpIiIokeHne 326 obecreynBaeT OecriepeOoiiHyro cBsi3b Mexkay PWA 328 u kontpomnepom 330
0eCIIpOBOTHOM CBSI3H.

Crnieyet MpuHATH BO BHUIMaHWE, 9YTO COOCTBEHHOE TPHIIOKEeHHE 326 0OBIYHO UMEET JOCTYI K armapaTHO-
My 00ecIedeHHUIO U MepuPEepUHBIM YCTPONCTBAM MMEPCOHATBHOTO BRIUUCIUTEIBLHOTO yCTpoiicTBa 104 mocpen-
CTBOM OIIepaIlOHHONW cucTeMbl 322. AmnmapatHoe obOecrieueHne U nepuepuifHbie YCTPOUCTBA BKIIIOYAIOT WH-
tepdeiic 310 cBsa3m, xpanunumie 306 TaHHBIX, CheMHOE XpaHwmile 308 TaHHBIX W MMOTh30BATEILCKHA WHTEP-
(etic 314, a Takxke kaMmepsl, MUKpO(hOHBI ¥ T.1I. (He mokazaHbl). [ToaTomy coOcTBeHHOE TpHiioxeHue 326 odec-
TIEYMBACT CBS3M HE TOIbKO Mexay PWA 328 u unrepdeiicom 310 cBsi3u, HO U C IpYTHM ammapaTHbIM obecrie-
YEeHUEM U NepUepUiHBIMH YCTPOHCTBAMH NEPCOHAIBHOTO BHIYUCIUTEIBEHOTO yeTpoiicTBa 104.

CoOcTBeHHOE MpHiIoKeHHE 326 0OBIYHO BBIIOJIHEHO C BO3MOKHOCTHIO IIPOIPaMMHUPOBAHHUSI C UCIIONIH30Ba-
HHEM Habopa MHCTPYMEHTAIBHBIX CPENCTB pa3paboTku nporpammuoro obecreuenus (SDK). C ucnonp3oBanu-
em cootBercTByomero SDK M0XHO ckOH(GUTypHpoBaTh cOOCTBEHHOE MpHIIOKeHHE 326 Tak, YTOOBI OHO MMEJIO
BBILIEONMCAHHBIE (DYHKIMOHAIIBHBIE BO3MOXXHOCTH. B 9acTHOCTH, MOXHO CKOH(UIypHpOBaTh COOCTBEHHOE
npwitokeHne 326 sl COMPSHKEHMsI ¢ OTIEPAIlMOHHON cucTeMon 322 |, Mo Mepe HaA0OHOCTH, COOTBETCTBYIOIIHN-
MH TIPOTPaMMHBIMH JApaiBepamMu Ui YIPaBICHUS allapaTHBIM oOeclieueHHeM M Tepu(epruiHBIMUA YCTPOHCT-
BaMH TIEPCOHAIBHOTO BRIUYUCIUTEIHLHOTO yeTpoiicTBa 104, a Taxke MpenocTaBlIeHUs pecypca Be0-0paysepy 324.

Be6-6pay3ep 324 BBITIONHEH C BO3MOXKHOCTBIO 3arpy3KH, XpaHeHus u 3amycka PWA 328. PWA 328 o0br4-
HO conepxkut HyperText Markup Language (HTML), JavaScript, Cascading Style Sheet (CSS), JavaScript Ob-
ject Notation (JSON), extensible Markup Language (XML), daiinsr m3o00pakeHuii wim ao0bie Apyrue (hanisl
PWA 328. ®aiiner PWA 328, nanpumep, B ¢popMe KOMaHA W JaHHBIX MEPBOHAYAILHO 3arpy’KaroTcsi U3 BeO-
cepBepa 422 ynaneHHoro cepsepa 114, a 3arem coxpanstorcs B xpanwiuiue 332 naHHBIX Opaysepa. B anpTepna-
THUBHOM BapHaHTe ocyluecTBiIeHus ¢aitinsl PWA 328 coxpanstrorcs rae-nmn6o B xpanwunie 306 naHHbIX, 3ano-
MuHaroIeM ycrporicTee 304 w/mnu ObicTpoeiicTByromeit 0ydeproit mamsta CPU 302.

Boobuie npuinoxenns PWA npenocTaBisiioT monbp30BaTelsiM crioco0 M3BIEYESHUs MONB3bI U3 (YHKIHO-
HaJIbHBIX BO3MOJKHOCTEH, aHAJIOTHYHBIX TEM, KOTOpBIE MPEAOCTABIISTIOT COOCTBEHHBIE NpHIIOKEHUs. OIHAKO
npwioxeHnss PWA orpaHn4eHsl TeM, YTO OHH HE CIIOCOOHBI ITPH HEOOXOTUMOCTH MOIYYaTh JOCTYI K HEKOTO-
pBIM (QYHKIHSAM, CTPYKTypaM AAaHHBIX M MHTep(deficaM IMepCOHATBHBIX BBIYHUCIUTENBHBIX YCTPOMCTB, HA KOTO-
pPBIX oHH MOTYT paboraTh. Hampmmep, cocoOBI MOTyYeHHUS IOCTYIa K HEKOTOPHIM (QYHKIHSIM, CTPYKTypaM
JIAHHBIX U WHTEepdeicaM MepCoHaIbHOTO BRIYUCIHTEIRHOTO yeTpoiicTBa 104 3amansl B SDK a1 coOCTBEHHOTO
npritokeHus 326, ¥ OHU He SBJSIIOTCS JOCTYITHBIMU depe3 BeO-Opay3ep 324, Ha kotopoM pabotaer PWA 328. B
HEKOTOPBIX CIydasiX KOCBEHHBIH JOCTYI K HEKOTOPBIM 3JIEMEHTaM allapaTHOro o0ecriedeHus ¥ nepudepritHbIX
YCTPOMCTB HO-TIpexxHeMyY Bo3MoxkeH st PWA uepes unrepdeiicest Web API. Onnako uist 3T0ro uMeeTcst MHO-
JKECTBO MCKIIIOUEHHH, U TT0JIe3HOCTh nHTepdeiicoB Web API n3menseTcs ot ycTpoicTBa K ycTpoicTBY. B wacr-
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HOCTH, naxe ecau PWA 328 BBIIOTHEHO ¢ BO3MOXHOCTBIO TIPUEMAa COOOIICHHIA MM TaHHBIX, IPUHSATHIX B IEp-
COHAJTLHOM BBIYUCIHTETHHOM ycTpoiicTBe 104 mocpenctBom Web Bluetooth® API, u, aHamorudHo, nmepeaadu
cooOIeHni 1 JaHHBIX B ycTpoicTBo 102, reHepupyromiee aspo30sb, MOJKII0YEHHOE K EPCOHAIBHOMY BBIYHC-
muTensHOMY ycTpoicTBYy 102 mocpencteom Web Bluetooth® API, ato He OyaeT 3ppeKkTHBHO, €CITi TTepCOHAb-
HOE BBIYUCIIUTEIHHOE YCTPOHCTBO 102 HE BBIMOJHEHO C BO3MOXHOCTHIO paboTel ¢ Web Bluetooth® API. Takas
KOH(Urypanus odecrieunBaeTcsi COOCTBEHHBIM NPUIIOKEHUEM 326.

Konrposmnep 330 GecipoBOIHOI CBSI3M B IEPBYIO OYepeb BHIIOJIHEH C BO3MOXHOCTBIO YIPABICHUS MH-
tepdeiicom 310 cBs3u. OH BBITIOTHEH ¢ BO3MOKHOCTBIO YCTAHOBIIEHHUST OECTIPOBOTHOTO coearHenus 116 Manoro
paamyca aeiictBus depe3 naTepdeiic 310 cBsa3u. B HacTosmemM BapraHTe OCYIIECTBICHUS OECIIPOBOIHOE COCIIH-
HeHue 116 cBs3M Mayoro paamyca AEHCTBHS IpeacTaBisieT coboi coequuenne Bluetooth®. CremoBarensHo,
koHTposuiep 330 OecrpoBOAHON CBS3M BKIIOYAET KOMaHJBI COTJIACHO CTaHAapTaMm OecrpoBoIHON cBsa3u Blue-
tooth®, moctynueiM 1o agpecy www.bluetooth.org, nmpu 3ToM HamnGonee IMPOKO PACHPOCTPAHEHHBIMH B Ha-
CTOsIIIIee BPEeMsI SIBJITIOTCS TeXHIIeckne ycioBus Bluetooth 5.0.

KonTpomrep 330 GecipoBOIHOM CBSI3U COMEPIKUT JIFOOBIE HEOOXOAMMBIE ApaliBepa ammapaTHOro obdecrie-
YeHUs ISl yIpaBieHus MoayieM Bluetooth® (xoTopsrii siBisieTcst yacTeio HHTEpdeiica 310 cBs3m), a Takxke An-
droid® Bluetooth® API, npu moMoni KOTOpOro coOCTBEHHOE NMPUIIOKEHHE 326 MOXET IMOJIy4aTh JOCTYI H
ynpasisiTe MoayneMm Bluetooth® naTepdetica 310 cBsizu (Hanpumep, B oTBeT Ha BbI3oB Web Bluetooth® API
npwioxxeHneM PWA 328).

Co ccputkoit Ha ¢ur. 4 ynanenusiii cepep 114 comepxxutr CPU 402, 3amomunaromiee ycrpoiictso 404,
xpanunuine 406 TaHHBIX, MOJIB30BaTeNbCKyI0 06a3y 408 maHHBIX, nHTepdeiic (naTepdetichl) 410 CBA3M U MOJTb-
30BaTeNbCKUI HHTEpQeiic 412, KOTOpIe HAXOIATCS HA CBS3H APYT C ApyroM uyepe3 muny 414 cBs3u.

CPU 402 mpencrasiser co0oil mporeccop BEIYUCIUTEIHHON MAIlMHBI, HAIPUMEp MUKpomporeccop. OH
BBITIOJTHEH C BO3MOJKHOCTBIO HCIIOJTHEHUS! KOMaHJ, HalmpuMmep, B (JOpMe HCIIOIHSIEMOTO BBIYHCINTEIBHOW Ma-
IIMHOM Koja W 00pabOTKM NaHHBIX, HANpPUMEp, B (OpMe 3HAYCHUH M CTPOK, B TOM YHCJIE KOMaHJ W JIAHHBIX,
XpaHAIUXCcs B 3aioMuHaroneM ycrpoiictse 404 u xpanunuiie 406 nanaeix. KomMaHabl 1 1aHHBIE, HCTIOTHSEMBIE
u obpadarsiBaemble CPU 402, BKIIIOUatoT KOMaHIbI ¥ JaHHbIE JUIST KOOPAWHAIMN PaOOThl IPYruX KOMIIOHCHTOB
yaaneHHoro cepBepa 114, Takux Kak mosb3oBaTenbckas 6aza 108 manHbIxX, mHTEpdEiic 410 cBsI3U U MOIB30Ba-
Tenbckuit naTepdeiic 412. OHM Takke BKIIOYAIOT KOMAaHIbI U JaHHBIE IS paOOThI MPHUIOKEHUHN Ha yIaleHHOM
cepsepe 114.

3anoMuHaromiee ycTpoiictBo 404 pearm3oBaHo B BUIE OJHOTO WK Ooyiee OJOKOB MaMsTH, 00€CIIeYNBAIO-
mmx RAM nmns ynanensoro cepsepa 114. B uzo6pakeHHOM BapHaHTe OCYIIECTBIICHUS 3aTIOMUHAIONIEE YCTPOM-
ctBO 404 mpencraniser coboit 610k mamatu DRAM, ycTaHOBICHHBIN Ha MaTEPUHCKOW TUIaTe YAAJICHHOTO CEep-
Bepa 114 mapsany ¢ CPU 402. Oxnako B Ipyrux BapHaHTaxX OCYIIECTBIEHUS 3allOMUHaroIee ycTpoiicTBo 404
MPEIOCTABIISIETCS OT/IENIFHO, HAIIPHMED B BU/IE MUKPOCXEMBI NTAMSITH, HHTETPUPOBAHHON C MaTEPHUHCKON IIATOH
wiu CPU 402. 3anomunatomiee yctpoictBo 404 BBIMIOJHEHO C BO3MOXHOCTHIO XPAaHEHUS] KOMaHJ U JaHHBIX,
UCTIONHSAEMBIX U 00padaTeiBaeMbix CPU 402. OOBI9HO B TH000H MOMEHT BPEMEHH B 3alTOMHUHAIOIIEM YCTPOHCT-
Be 404 XpaHsTCS JUIIb BEIOPAHHBIE 3JIEMEHTHI KOMaH]| M IaHHBIX, M 9TH BHIOpaHHbBIC 3JIEMEHTHI 33Jal0T KOMaH-
IIBI U TaHHBIE, OTHOCSIIUECS K OMEpaIlisIM YIaJICHHOTO cepBepa 114, oCyIecTBIsIeMbIM B OIPEAEICHHBIA MO-
MEHT BpeMeHH. VHaue ToBops, KOMaHIBl M JaHHBIC XpaHATCA B 3allOMHHAIONEM ycTpoiictBe 404 BpeMeHHO,
nmoka CPU 402 BeIoHAET KaKOH-JIMOO0 OTPEIeICHHBIN mpoItiecc.

Xpanwmmiie 406 JTaHHBIX COMEPKUT HAKOMUTEINb Ha )KECTKOM JMCKE M (PIICII-HAKOITUTEb, YCTAHOBICHHBIN
B yaneHHOM cepBepe 114, nnu B Buae oTaebHOTO OJI0Ka XpaHEHHsI JaHHBIX, JOCTYITHOTO JUIS YAAJICHHOTO cep-
Bepa 114. Tlonp3oBatenbckas 6a3a 408 maHHBIX MOXKET OBITH pean30BaHa COBMECTHO ¢ XPaHUIIMIIEM JaHHBIX.
To ectb mosp3oBarenbekas 6a3a 408 maHHBIX OOBIYHO SIBISIETCS YacThio XpaHmamia 406 MaHHBIX, HapUMEp
JTAHHBIX, XPAHAIIUXCS B XpaHWIUINE NaHHBIX. OJHAKO B JPYTrUX BapUaHTaX OCYIICCTBIICHUS MOJIh30BATEIbCKAS
6a3a 408 maHHBIX SIBISIETCS OTACNIBHOM OT XpaHWININA JAHHBIX M, HAIIPUMEp, BKIIOYAeT OTACIbHBINA HAKOMUTEb
Ha KECTKOM JINCKE WIH OJIOK XpaHeHMs JaHHBIX. XpaHwiume 406 TaHHBIX BHIIOJIHEHO C BO3MOXKHOCTBIO XpaHe-
HUSI KOMaHJ 1 JaHHBIX, UCIIOIb3YEMbIX YIaJeHHBIM cepBepoM 114. DTi KoMaH[BI M TaHHBIE XPAHATCS B XpaHHU-
muiie 406 MaHHBIX TOCTOSIHHO JIM MOJIYIIOCTOSIHHO, HAalpuMep, 10 mepe3anucu. OOBIYHO 3JIEMEHTHl KOMaHA U
JTAHHBIX, XpaHsmmecs B Xpauwmwiume 406 maHHBIX, BKIIOYAIOT KOMaHIBl U JaHHBIE, CYIIECCTBEHHBIC 11 0a30BOM
paboTsl ynaneHHoro cepBepa 114, a Takyke KOMaHABI ¥ JaHHBIE, KOTOPBIE OTHOCATCS K IPUIOKEHUSIM, YCTaHOB-
JICHHBIM WJIA BBITIOJIHEHHBIM C BO3MOXXHOCTBIO YCTAHOBKH Ha YIAJICHHOM CEpBEpE, B TOM YHCIE TeM, KOTOpEIC
BBITTOJTHSIOT OMMCaHHBIE HIKE crocoOwl. Ilomp3oBaTensckas 0aza 408 maHHBIX BBITIONHEHA C BO3MOJKHOCTBIO
XpaHeHHsT WHPOPMALKH, OTHOCSIIEHCS K TONB30BaTENIM, KOTOPBIM IMPHUHAMICKUT WM TIPHHAIUIKATIO OIHO
nnu 6osee yctporcTB 102, reHepupyomuX a’dpo30Jib, HapsAIy ¢ HHPopMaIueir 0 KOHGUTYPAITHH, OTHOCSIIEHCS
K [I0JIb30BATENSIM U yCTpoicTBaM 102, reHepupyIOIINM a3p030JIb.

Wnrepeiic 410 cBszu conepkuT mHTep(dEiic MPOBOTHON CBA3M, BBHINOIHEHHBIH C BO3MOXKHOCTBIO ITOJI-
KiIroYeHus K uaTepHeTy 112. MHTepdeiic mpoBoaHOI CBA3M 0OBIMHO MOJKIIOYaeTCs K nHTEepHeTy 112 mocpencr-
BOM TOYKM JOCTyna (HE IOKa3aHa) M IocTaBHOIMKa yciyr uHTepHera (ISP), mampumep depes coeanHeHue
Ethernet nnu yauBepcanbHoit nocnenosarensHoi mmHb! (USB) (He moka3aHo) M MOAXOSIIHNA MOJIEM.

ITonb3oBarensckuit uaTEpdeiic 412 comepkut nucruiei 416 u yctpoiictBo 418 BBoga. B HacrosimeMm Ba-
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pHuaHTe ocymiecTBiIeHus quciuieii 416 mpencraBisieT co00if MOHMTOpP KOMITBIOTEpa, a ycTpoicTBo 418 BBOjA
MPEJICTABISIET COOOH KITABUATYPY W MBIIIb.

VYnanennslii cepsep |14 BBIIOTHEH ¢ BO3MOXKHOCTBIO BBIITOJIHEHHS MHOKECTBA MPOTPAMMHBIX MOMIYIEH.
OTH MPOrpaMMHBIE MOIYJIM BKITIOYAIOT ONlepanmoHHy0 cuctemy 420 u BeO-cepBep 422. Kaknpiit u3 mporpaMm-
HBIX MOZYyJeH BKIIO4aeT HabOop KOMaHI M JaHHBIC IS BBHIIOJHEHHS OJHOM Wi Ooyiee (QyHKIWH yTaleHHOTO
cepepa 114. Komanapl, HanmpuMmep, MpeAocTaBisieMble B GopMe UCTIOTHAEMOTO BBIYUCIUTEIHHON MAITHHON
KOJIa, ¥ JJaHHbIe, HampuMep, B GopMe 3HAUCHUH B CTPOK XPAHATCS B 3allOMHUHAIONIEM ycTporcTBe 404 1 XpaHu-
muie 406 maHHBIX ¥ HCTIONHSIOTCS 1 oOpadateiBatotrcs CPU 402.

B HacrosmeM BapuaHTe OCYIICCTBICHUS ONepanuoHHas cuctema 420 mpeacraBiseT co00i ONTHMU3UPO-
BaHHYIO I CEPBEPOB OINEPAIIMOHHYIO CUCTEMY, TaKyI0 KaK CUCTeMBI, TpenocTaBisieMble Linux® u Microsoft®
Windows®. OmnepanmnonHas cuctema 420 ympasiseT 0a30BBIMA (YHKIMSIME alllapaTHOTO OOecTieueHus yaa-
JeHHOTOo cepBepa 114 u QyHKIIMOHATHHBEIME B3aMMOICHCTBUSIMU MEXKIY KOMIIOHCHTAMH alapaTHOTO obecrie-
YCHHs yIAIICHHOTO cepBepa 114 u mporpaMMHBIMH MOAYJISMH. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS BEO-
cepBep 422 peann3oBaH B BUJIC YAaCTH OINIEPAllMOHHON cucTeMbl 420, HanpuMep, Kak (GYHKIHUS WIX MOJIYJb OIle-
paunonHo#t cucremsl 420. B apyrux BapmaHTax OCyIIecTBICHUsS BeO-cepBep 422 mpezcTtaBisieT co0oil mpuio-
JKeHHe, paboTaroriee Ha yaajJcHHOM cepBepe 114 wim nake Ha yIajJeHHOM OOBEKTE MOJ YIPABICHUEM yIaJICH-
Horo cepBepa 114. BeG-cepep 422 BBINIOIHEH ¢ BO3MOXHOCTBIO TPEIOCTaBIcHHS (PaitnoB s paboTer PWA
328 mo 3ampocy MepcoOHaNbHOTO BBIYHUCIUTENLHOTO yeTpoiicTBa 104. JIns ynpaBiieHUs B3aMMOICHCTBHSIMH Me-
Ky TIEpCOHAIBHBIM BBIYUCIUTENLHBIM yeTpoiicTBOM 104 (u ycrpoiictBoM 102, TeHEPHPYIOIMIMM a’po30Jib) U
MOJIL30BaTEIbCKOU 0a30#t 408 maHHBIX TakKe MPETyCMOTPEH MOPTAI.

Co ccputkoit Ha dur. 5 cmoco6 500 3amycka PWA 328 BxirodaeT, B MEpBYIO OYepeib, B3aUMOICHCTBIE
TIOJIL30BATENSI C TOJIB30BATENbCKUM HHTEpdeiicoM 314 mepcoHANLHOTO BBIYUCIUTENBHOTO ycTpoiicTBa 104 ¢
HIENTBIO TIPEIOCTABIICHUS BBOA, YKA3hIBAIOIIETO, UTO TIOJIH30BaTENb X0UeT OTKPhITh PWA 328. B o1HOM BapuaH-
TE OCYIIECTBJIEHUs, KOT/a MOJb30BaTellb BIEpBHIE MpHoOpeTaeT ycrpoiictBo 102, reHepupylomee aspo30isb,
TMOJIb30BATENI0 PEKOMEHAYETCS 3arpy3uTh U ycTaHOBUTH PWA 328. B 3ToM BapuaHTe OCyILECTBICHHUS [0JIb30-
BaTenp noiydaer poctyn k URL, npucyrcTBylomemMy Ha ynakoBKE WM B ITOJIb30BaTEIbCKOM MHTep(eiice 212
ycrporicTBa 102, reHepHPYIOMIETO a3p030Jib, ¢ UCHONBb30BaHHEM BeO-Opay3epa 324 mepcOHaNbHOTO BBIYHMCITH-
TenpHOTO ycTpoiictBa 104. URL yka3siBaeT BeO-caiiT, pa3MeIIeHHBIN Ha BeO-cepBepe 422 yIaleHHOTO cepBepa
114. B onnom BapmanTe ocymiectBieHus goctyn kK URL nocturaercs monp3oBaTenieM, KOTOPBIA YIPaBIsSET Tep-
COHAJIBHBIM BBIYUCIUTEIBHBIM YCTpoUcTBOM 104, myTeM CKaHHpPOBAHMS IITPHUX-KOAA, B KOTOPOM 3aKOIHPOBAH
stor URL. B wacTHOCTH MITPHUX-KOI MOXKET MPEICTABISITH COO0H ABYMEPHBIN MTPUX-KOA. AJBTEPHATUBHO WIIH
B nonotaenne, URL mpemcTaBiseTCs IOIb30BATENIO OTKPHITEIM TEKCTOM ]ISl BIIeUaThIBaHUS B BeO-Opaysep 324
MEPCOHAIBHOTO BBIYUCIUTEILHOTO YCTpoiicTBa 104.

[TonpoOHee, 0OBIYHO Ha YIIAaKOBKE BHOBb MPHOOpETEHHOTO ycTpoicTBa 102, reHepupyroomero a3po3oib,
MOJIH30BATEI0 PEKOMEHIYETCSI IOCETUTh YKA3aHHBIN BEO-CAlT, CBSI3aHHBINA C MEPCOHANLHBIM BEIYUCIATEIIEHBIM
ycrpoiictBoM 104. Ha aToM BeO-caiiTe MOJIb30BaTENIO AAIOTCS MHCTPYKLIUH MO 3arpy3Ke cOOCTBEHHOTO MPHIIO-
skeHus 326 W3 MOAXOMSIIEro XpaHWIUINA IS OIEePaIMOHHON CHUCTeMBI JTr00oro truma (HampuMep, Android®),
UCIIOJIb3YEMOH B MEPCOHATHLHOM BBIYHCIUTENEHOM ycTpoiictBe 104 monp3oBatens. [locme Toro, kak moiap3oBa-
TeJNb, CICIYsS 3TUM UHCTPYKIHUAM, 3aTPy3UT H YCTAHOBUT COOCTBEHHOE MPHIOKEeHHE 326, TTONIB30BATEINs MPOCIT
3aMyCTUTh COOCTBCHHOE MPUIIOKEHUE 326 W MEepeTH W3 COOCTBEHHOTO TPWIIOKEHUS 326 WM, B YaCTHOCTH,
BeO-Opay3epa 324, 3amymieHHOTO IM0J YIpaBJICHHEM COOCTBEHHOTO NPHIIOKEHUs, Ha yKa3aHHBIH BeO-CaT, C
KoToporo 3arpyxkaercs PWA 328. 3arpy3ka PWA 328 u3 co6cTBeHHOTO MPUIIOKEHHS 326 MOKET HAYWHATHCS
AaBTOMAaTHYECKH cpa3zy ke mocie Beibopa URL mim mocine qomoTHUTEIRHOTO BBOJAA OT HOJIB30BATEINS, HAIIPUMED
JIBOMHOTO IIETYKa TOJB30BaTENs Ha CBA3aHHOW MUKTOTpaMMeE Ha IMOJIb30BaTelbckoM MHTepdeiice 314 mepco-
HAJTPHOTO BBIYUCIUTENBHOTO ycTpokcTBa 104. Korma moctym k PWA 328 u3 ompezneneHHOro mepcoHAITBHOTO
BBIYHUCITUTENHLHOTO yeTporicTBa 104 panee He ObUT momydeH, n/uau PWA 328 He ycTaHOBJICHO Ha NIEPCOHATLHOM
BBIYHCITUTEILHOM ycTpoicTBe 104, B BeO-Opay3epe 324 MokeT 0TOOpaxaThCsl MUKTOrpaMma. To ecTh IMoJIb30Ba-
TeJb CHavaja MepeXOIuT Ha BEO-CTPaHHMILY, IIPEIOCTABICHHYIO IEPCOHANBHBIM BBIYHCIUTEIBHBIM YCTPOWCTBOM
104 nocpencTBom Beb-cepBepa 422, a 9Ta BeO-CTpaHHUIA COAEPKUT MUKTorpamMmy. PWA 328 mosxer ObITh 3a-
MYIIEHO TTocye 3arpy3ku ¢ Beb-cepsepa 422 ¢aiinos st pabotel PWA 328.

[Tpn nocnenyromux 3amyckax PWA 328 nukrorpaMMa oOBIYHO OTOOpakaeTcsi Ha 3JIEMEHTE JIOMAIIHETO
9KpaHa IMepPCOHANBFHOIO BRIYHCIUTENBHOTO yerpoiictBa 104. Korma moms30Batesb BEIOUPACT 3TY MUKTOTPAMMY,
MepCOHANBbHOE BBIUUCIUTEIbHOE YCTpoiicTBO 104 Ha sTane 502 npuHUMAaeT BBOJI, YKAa3bIBAIOIIHI, YTO MOJIb30Ba-
TeJ b X04eT 3armycTuTh PWA 328. B oTBeT Ha BBOJ OT MOJIL30BAaTENsI, & HE HETIOCPEICTBEHHBIH 3amyck PWA 328,
TIEPCOHANBHOE BBIYHCIUTENbHOE yCTpoiicTBO 104 Ha sTame 504 3amyckaeT cOOCTBEHHOE MpHIIOkKeHHE 326 Ha
TIEPCOHABHOM BBIYUCTUTENLHOM ycTporicTBe 104. B cBoio odepenp, cOOCTBEHHOE MpHIIOKeHHE 326 HA JTare
506 3amyckaeT (winn mepe3amnyckaer) Be0-Opaysep 324. 3aTemM coOCTBEHHOE NMPWIOKEHHUE 326 3arpykaeT hanibl
qutst 3armycka PWA 328 Ha atame 508 u 3amyckaer PWA 328 Ha Be6-Opaysepe 324 Ha stane 510.

CrnenyeT MOHMMATh, YTO C HCIIOJIB30BAHUEM 3TOTO CIIOCO0a COOCTBEHHOE MPHIOXKECHHE 326 MO3BOJSICT
TMIOJIE30BATEINI0 MHUIIMNPOBATh 3armyck PWA 328 yepes nons3oBarensckuid nHTEpdeiic 314. OmqHako B HEKOTO-
PBIX BapUAHTAX OCYIIECTBICHUS COOCTBEHHOE MPUIOKEHUE 326 aBTOMATHYECKH (T.€. B OTCYTCTBHE SIBHOTO B3a-
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MMOJIEUCTBUS C MOJB30BATENIEM) BhI3bIBAEeT 3anmyck PWA 328, B yacTHOCTH, AJi BTOPOTO U MOCIEAYIONINX 3a-
nyckoB PWA 328, korna daiinsr aust padotsl PWA 328 yxe 3arpykeHbl U COXpaHEHBbI (IOMEIIEHBI B OBICTPO-
NIEHCTBYIOMYIO Oy(depHyto maMsATh) B xpanuiuine 324 naHHBIX BeO-Opaysepa 324. B aTom ciydae y monb3oBa-
TeJIS TIPEATMOYTHTEIHHO €CTh KaKOW-T100 Ccrmoco0 MpeaoTBpalleHns aBToMaTndeckoro 3ammycka PWA 328, ecnu
OH c7ieNial TaKoW BBIOOp, HANIPUMeEp, IMMyTeM yAaJeHUs U3 XpaHwiuima 324 Opay3epa COXpaHESHHBIX (ailyioB, He-
00xomuMBIX s paboTel PWA 328, unu myteM MoauduKalnuyd yCTaHOBKH, CBA3aHHON ¢ COOCTBEHHBIM TPHUIIO-
JKeHueM 326, WK TIPH MOMOIITH KaKOTO-JIM00 APYTOTo TOIXOAIIEr0 MEXaHu3Ma.

Jlst 3ammycka PWA 328 cobcTBeHHOE pritokeHne 326 cHavasa 3amyckaeT BeO-0paysep 324 na stane 506.
B wacTHOCTH BMecTO 3amycka BeO-Opaysepa 324 craHIapTHBIM CIIOCOOOM Ha MEPCOHAIBHOM BBIUYHCIMTEILHOM
ycrpoiictee 102, HanpuMep, eciM MOJIb30BaTelNb CaM 3aIrycTiil Be0-0paysep 324, cobcTBeHHOE MTpHIIokeHne 326
3amyckaeT BeO-Opayszep 324 momuduipoBaHHeiM criocoboM. KoHkpeTHee, coOcTBeHHOE npuitokeHne 326 3a-
myckaeT BeO-Opaysep 324 ¢ (yHKIMOHAJIBHBIMH BO3MOKHOCTSIMH, MOJXO MMM ISl oAnepskku PWA 328.
Oro BKIIIOYAET J00aBlIcHHE COOCTBCHHBIM MpHIIOXKeHHEM 326 B BeO-Opaysep 324 pecypcoB B dopme koaa Ja-
vaScript (w1, B JpyruX BapuaHTaxX OCYIECTBICHHS, KoJa Ha si3bIke Python mim apyrom mogxonsineM KOMITbIO-
TEPHOM $I3bIKe). Pecypchl OOBIYHO SIBJISAIOTCS YaCThIO MPOTPaMMHOTO OOecTIedeHUsI COOCTBEHHOTO TPYIIOKEHHUS
326. B apyrux BapuaHTaxX OCYIIECTBICHHS OHH MOTYT XpaHHUThCS Ha BeO-cepBepe 422 U COOCTBEHHOE MPHIIOKE-
Hue 326 MOXKET MOJIy4aTh K HUM JIOCTYI, HanmpuMmep, korna PWA 328 zarpyxaercs ¢ BeO-cepBepa 422. OTH pe-
CYPCBI MOTYT SIBJISITHCSI CHEIM(UIHBIMH JJIs1 OTIEPAIMOHHON CHCTEMBI 322 MEepCOHAIBHOTO BBIYHUCIUTEIHLHOTO
ycrpoiictBa 104, HanpuMep, pecypcel, mpeaycMoTpeHHble [uist Android®, MOTyT OTIHYATECS OT PECypCoB, Ipe-
nycmotpeHHbIX i iI0OS®. Pecypcesl nobdaBisiroTes B OnOInoTeku BeO-Opaysepa 324 B Buje 00bekToB. B yacT-
HOCTH OHM JOOABIISIOTCS B BUJIE YaCTH 00BEKTHOM MOIeH JokymeHTa PWA 328.

Ha stamax 508 u 510 PWA 328 3amyckaercst Ha BeO-Opaysepe 324 BeO-Opay3zepom 324, HanpaBIeHHBIM Ha
yHUGUIIUPOBaHHBIH yka3aTenb pecypca (URL) must PWA 328. Eciin Be6-Opay3ep 324 otkpeiBaeT gannbiii URL
BHEpBBIE, BeO-Opay3ep 324 ucnonsdyet 3ToT URL c nensto 3arpysku daiinos s padotst PWA 328 u3 ynanen-
Horo cepBepa 114. ®@aiinbl mis paborst PWA 328 nosyuarorest u3 ynaneHHoro cepepa 114 yepes MHTEpHET
112. B Hacrosimem BapuaHTe ocymiecTBieHHs (aiiibl 11t padotsl PWA 328 nomyyarorcst n3 yaajieHHOTO cep-
Bepa 114 mocpenctBom coequaerus 120 cBsA3M Ha OONBIINX PACCTOSHUAX. B ambTepHATHBHOM BapHaHTE OCYIIC-
cTBICHUS (aiinbl [ pabotsl PWA 328 nosyyarorcst mocpenctBoM GecripoBogHOro coeanHenus 118 cBsizu ma-
JIOTO pajuyca AeWcTBHs ¢ moMoibio Touku 110 moctyma. Ilocie 3arpy3ku Be6-Opayzepom 324 HEOOXOIUMBIX
(atinoB BeO-Opaysep 324 3amyckaeT PWA 328 na stane 510 u coxpansier ¢aiubl 1 pabotet PWA 328 B xpa-
Hume 332 maHHbBIX BeO-Opaysepa 324 Ha stame 512. B apyrux BapmaHTax oCymIecTBICHHS (aiiibl, HE00XO0-
mumbie it PWA 328, xpansarcs rae-nubo B xpanwmiie 306 TaHHBIX MEPCOHATBLHOTO BBIYUCIUTEIBHOTO YCT-
poiictBa 104.

Ecmm PWA 328 (mampumep, HaOop ¢aiiinoB, HeooxomuMbix miasi PWA 328) yxe Obln 3arpyxkeH, BeO-
Opaysep 324 usBnexaer ¢aitnsl st pabotsl PWA 328 u3 xpanunuma 332 naHHbIX Opay3epa WM OTKyIa-i1noo
u3 xpanunuiia 306 JaHHBIX WM 3aIOMUHAIONIETO ycTpoicTBa 304 mepcOoHaIbHOTO BBIUUCIUTENBHOIO YCTPOM-
crBa 104. B 3TOM cuieHapuu HET HEOOXOMMOCTH B COXpaHEHHH (haijioB 3aHOBO, MOATOMY 3Tar 512 mokas3aH Ha
¢wur. 5 xak HeoOsA3aTETBHBIN.

@aiiner st padotel PWA 328 BrimrogaroT 1r000# OUMH HIM HECKOJBKO cienyromux ¢aitnos: HyperText
Markup Language (HTML), JavaScript, Cascading Style Sheet (CSS), JavaScript Object Notation (JSON), ex-
tensible Markup Language (XML), n3o0pakeHust wiiu mo0bie apyrue (aiinsl, oTHocsmuecs kK PWA. Dtu ¢aii-
JIBI MOTYT SIBIIATHCS CKATBIMU M TpeboBaTh pasyruioTHeHus. Daisl st paboTel PWA 328 MoryT SBIATBCS MH-
HU(QHUIHPOBAHHBIMH H/WIH 3aMaCKUPOBAHHBIMH.

Co ccputkoii Ha ¢ur. 6A 1 6B croco6 600 ycTaHOBIEHUST OECIIPOBOJTHOTO COSAMHEHUS 116 CBSA3HM MaIOTO
panmyca IeHCTBHS ¢ OJHUM U3 ycTpoicTB 102, TeHepUpPYIOMNX a’3p030JIb, U COXpaHEHUS MH()OPMAINH O KOH-
¢urypanun ycrpoiictBa 102, reHepupyIoOIIero a’po3oib, BKIIOYAET, B NIEPBYIO ouepenb, 3amyck PWA 328 Ha
atare 602 ¢ ucnoap3oBanueM crocoda 500 3amycka PWA 328, onmcanHoro Bblie co cCbUIKOH Ha ¢ur. 5. 3arem
Ha 3Tane 604 nonp3oBaTens ¢ ucnonb3oBanueM PWA 328 nHunuupyeT koMaHIy Ha CKaHUPOBAHME Ha HAJIM4ME
Oommkaimmx ycrpoiictB 102, reHepupyronmx aspo3oib. [lonb3oBarens HHUMUPYET KOMaH/Iy HAa CKAHUPOBAaHUE
Ha HaJIM4ue OmKaimmx yctpoictB 102, reHepHpyIOmuX aspo30ib, MyTeM B3anMmozaeincTust ¢ PWA 328 wepes
MOJb30BaTeNbCKU HHTEpdeiic 314 mepCcoHaIBHOTO BEIYUCIUTEIHLHOTO yeTpoicTBa 104. B 3Tom BapuaHTe oCy-
IIECTBJICHUS TIOJIb30BATENh WHUIMHPYET CKaHUPOBaHHWE IIyTeM BhIOOpa NMUKTOTPAMMBI, OTOOpa)kaeMoil BeO-
Opaysepom 324 B PWA 328. B anprepHaTHBHBIX BapuaHTaX ocymiecTBiIeHuS PWA 328 BBIMOTHIET CKaHUPOBa-
HUE Ha Hajgwdue ycTporcTB 102, reHepupyrommx a’spo3oib, pu 3amycke PWA 328, B onpenereHHbIE MOMEHT
BpeMeHH Tociie 3amycka PWA 328, meproandecky B yCTAaHOBJICHHOE BpeMs B TEUCHHE CYTOK, TpU cpadaThiBa-
HUUW CYETYHMKA BPEMEHH, TI0 3alpocy OT yaaleHHoro cepBepa 114 wmum mo 3ampocy ot ycrporictea 102, renepu-
PYIOIIETO a3p030Th.

PWA 328 nmpenocraBisieT BbI30B Ui HHULMUPOBAHUS CKaHUPOBaHMS. B 5TOM BapuaHTe OCYIIECTBICHUS
JUIsl TeHepupoBanust BeizoBa PWA 328 ucrosnb3yer QyHKIHMIO OECIIPOBOJHON CBSI3M MaJloro pajuyca JeHCTBUS
BeO-Opaysepa, Hanpumep Web Bluetooth® API. Be3oB MokeT copepkaTh MPUOH3UTEIHLHO CICTYIOIIUNA KO
JavaScript®:
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navigator. bluetooth.requestDevice(options)
// Connect GATT server

.then(device => {

log("> Name: '+ device.name);
log(™> 1d: '+ device.id);
log("> Connected: "+ device.gatt.connected);

return device.gatt.connect();

B 0OBIYHBIX YCIIOBHSAX TaKO# BBI30B ObLT OBI OTKIIOHEH BeO-Opaysepom 324, Tak kak BeO-Opaysep 324 cam
1o cebe He COoNepkXHUT QYHKIIMOHATHLHYIO BO3MOXKHOCTE CBSI3M ¢ KoHTposutepoM 330 GecnpoBoaHoit cBsa3u. On-
HAKO C MCIOJIb30BaHWEM (PYHKIIMOHAIBHON BO3MOYKHOCTH, JT00AaBIICHHOU B BeO-Opay3ep 324 cOOCTBEHHBIM TIPH-
noxxeHueM 326, koraa coOCTBEHHOE TpriiokeHue 326 3arpykaer Be6-Opaysep 324, Be6-Opaysep 324 B ero Mo-
TUUIPOBaHHOMN PopMme crrocobeH 0TBeUaTh Ha YKa3aHHBIN BBI3OB.

ITonpoOHee mpuBEACHHBIN KO BBI3BIBACT IOCTYI BeO-Opaysepa 324 kK 00bEKTy, HAXOIAIIEMYCSl B €TI0 JIH-
pexropun B "navigator.bluetooth.requestDevice". B 3TOM BapuaHTe OCYIIECTBICHUS JaHHBIA OOBEKT MpEACTaB-
nseT coboit koj JavaScript, paHee BCTaBICHHBIA COOCTBEHHBIM MPIUIOKEHHEM 326 Tpu 3arpy3ke BeO-Opaysepa
324. DTOT KO MOKET COJIEPKaTh MPUOIM3UTENLHO cleayronuil ko JavaScript®:

navigator.bluetooth = {
requestDevice: function(options) {
var id = window.guid();
var p = new Promise(function(resolve, reject) {
window.promisesfid] = {
resolve: resolve,

reject: reject

var message = {
messageld: id,
i ‘requestDevice’,
paramelers: options
},.
var messageString = JSON.stringify(message);
window.webkit.messageHandlers.notification.postMessage(messageString);

return p;

}

Takum o6pazom, korna PWA 328 renepupyeT BBI30B € IIEJIbI0 CKAHUPOBAHUS HA HaJIW4Ke ycTporcTs 102,
TEHEPUPYIOIINX a3p030Jib, BeO-Opay3ep 324 oOpabaThIBaeT ATOT BBI30B C HCITOJIE30BAHUEM OOBEKTa, HaXOIAIIIe-
Tocsl B €T0 JUPEKTOPHH B COOTBETCTBYIOIIEM MECTOIIONOKEHUH, HAIPUMEp, C HUCIIOIB30BaHUEM IPUBEACHHOTO
BBIIIIE KOJIa. DTOT KO GYHKIITMOHUPYET C IENbIO TIPE0CTaBIeHUS ipomMuca BeO-0paysepy 324. OH Takke BBI3bI-
BaeT mpenocraBieHne Be6-Opaysepom 324 koma Swift coocTBeHHOMY TiprioxeHuio 326. Takum oOpa3oM, BeO-
Opaysep 324 dakruyecku mpeoOpa3yeT BEI30B B KOMaHIY JJis cOOCTBeHHOTO mpmioxernus 326. Komx Swift, 3a-
JTAFOIIUH KOMAHAY JUTst COOCTBECHHOTO MPUIIOKEHUS 326, MOXKET SBIIATHCS MPUOIM3UTEIBHO CICIYFOIINM:

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

14
a

2
s

CoOcTBeHHOE TIpIIIOKeHNE 326 MPUHUMAET 3Ty KOMaH/y W HCIIOJIb3YeT ee JUISI HHAIMUPOBAHUS BBITIOJTHE-
HUs KoHTposuiepoM 330 GecTipOBOTHOMN CBSI3U CKAaHWPOBAHUS Ha HaJIWU4ne yCTpOoUcTB 102, TeHEpUPYIONTUX adpo-
3011b. [Ipu npueme 310l KOMaHABl COOCTBEHHOE TPHIIOKeHUE 326 ¢ MOMOIIBI0 KOHTpoJuiepa 330 GecrpoBOTHOM
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CBsA3H UCIIOJIHACT CHGHyIOHII/Iﬁ KOO
case "requestDevice":

var uuidServices = [CBUUID]()

var deviceName: String?

if let filters = json["parameters"]["filters"].array {
Jfor filter in filters {
if let name = filter["name"|.string {
deviceName = name

}

if let services = filter["services"].array {
uuidServices = services.map { CBUUID(string:
80.stringValue.uppercased()) }

}

~~

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

deviceName = nil

~

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

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

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

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

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

}

OH BBI3BIBACT BBHINOJIHEHNE KOHTposuiepoM 330 GecripoBOAHOMN CBsI3M yrpaBieHus uHTepdeiicom 310 cBs-
31 IEPCOHAIBHOTO BBIYMCIUTENBHOTO ycTpoiicTBa 104 ¢ menbio CKaHUpOBaHMA Ha Haauuue ycTpoicTs 102, re-
HEpHUPYIOIINX ad3po30Jb, Ha dtare 604. OTBeyarot JoObie ycTpolicTBa 102, reHepHupyroIue a3po30iib, HaX0/1s-
myecs B Ipenesax Juana3oHa B PeKMME IOCTYIHOCTH JUIs OOHapys>KeHus (MM YK€ COINpSDKEHHBIE C Mepco-
HAJTBHBIM BBIUHCIUTEIBHBIM yCTpoicTBOM 104), a Tarke comeprkaniiue HHTepeHchl OECIIPOBOIHOMN CBSA3H Majlo-
TO paguyca ASHCTBUSI IO TOMY e MPOTOKOJY, YTO U MEPCOHANBHOE BBIUHUCIUTENbHOE YCTpoicTBO 104. YcTpoii-
ctBa 102, renepupyoomue a’po30Jib, OTBEYAIOT MOCPEICTBOM HHGPOpPMAIMU O KOH(UTypaluu, coaepikamiei
HICHTU(PHUKATOP TMOTPEOUTEIBCKOTO YCTPOUCTBA. B HacTosIeM BapHaHTe OCYIIESCTBICHUS UACHTU(DHUKATOP IO-
TPEOUTEIHCKOTO YCTPOMCTBA MPEACTABIACT cOOOH anpec ympasieHus goctynoM kK cpeae (MAC-ampec) Blue-
tooth® ycrpoiictBa 102, reHepUpyOLIETO a3p030Jb.

HNudbopmamms o xoHHrypanuun Kaxaoro ycrpoictsa 102, TeHEpUPYIOMIETO a’po30Jib, MPUHUMACTCS B
koHTposutepe 330 6ecrpOBOHOMN CBS3H MEPCOHATLHOTO BRIYUCIUTENBHOTO yeTpoiicTBa 104, a 3aTeM nepenaercs
B PWA 328 wnn ussnekaercs PWA 328 na stane 606. B yacTHOCTH cOOCTBEHHOE TIPHIIOKEHUE 326 MPUHUMAET
u3 koHTposepa 330 OecrpoBOAHON CBSI3M OTBET, KOTOPHII B HACTOSIIEM BapHaHTE OCYIIECTBICHUS COJACPIKUT
NPUOIM3UTENHHO CIEAYIOIUHA Ko Swift:

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

self-webView.evaluateJavaScript(messageloSend) { (any, error) in }
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Oueuano, PWA 328 ocymectniser Bbi30BsI B Web Bluetooth® API ¢ nienpio ocymecTBICHHS TaKUX 3a-
Jlady, KaK CKaHMPOBaHME Ha HAJIMYUE YCTPOMCTB IOCPENCTBOM OECIPOBOAHOIO coenuHeHus 116 cBsi3m maioro
panuyca NeHCTBHS, a TaKXKe 3alKCh WM NMPUEM COOOIICHHWH MM JaHHBIX B ycTporcTBax 102, reHepupyromumx
a’po30Jib, U U3 HUX. B HacTosAIeM BapHaHTe OCYLIECTBICHUS 3TO OCYLIECTBIISIETCSI CIIOCOOOM, HE 3aBHUCSIIUM OT
TOTr0, KaKoe NMpuIokeHue GakTuyecku nmoanepxuaet Web Bluetooth® API, 1.e. (HemoauduuupoBaHHEI) BeO-
Opaysep 324 wim Be6-Opaysep 324, COOTBETCTBYIOIAM 00pa3oM MOAUPHUIIMPOBAHHBIN COOCTBEHHBIM MPHIIOKE-
HueM 326. [ToaToMy COOCTBEHHOE MPHIIOKEHHE 326 MPEAMOUTUTEIILHO BHITIOTHEHO C BO3MOXKHOCTBIO OTIpeieIie-
HHS TOTO, crocobeH M BeO-Opaysep 324 (HeoOXxoauMbeIM oOpa3oMm) oOpabareiBaTh BBI30BEI Web Bluetooth®
API, u ecnu 9TO Tak, TO HET HEOOXOAMMOCTH B MPUMEHEHUH KoJa Il Moaudukanun BeO-Opaysepa 324 ¢ 1e-
JBI0 0OecneueHusI BO3MOXKHOCTH 00paboTku BbI30BoB Web Bluetooth® API (ecnu mo xakoi-mudo mpuyuHe HE
TpedyeTcst mx oOpaboTka HECTAHIAPTHBEIM 00pa30M, W TOT/Ia OHO MOYKET TMO-TIPEKHEMY MOIUPHUITUPOBATH BEO-
Opaysep 324 myrteMm (GaKTHIECKOW TMepe3anucy CTaHAapTHBIX QYHKIUN ais 00paboTku BbI30BOB Web Blue-
tooth® API ¢ nenbro BEIMOTHEHUS] HEOOXOIUMBIX HECTAHIAPTHBIX JACHCTBUI). DTa QyHKIMOHAIEHAS BO3MOX-
HOCTH TPEANOYTUTEIHLHO BBITONHACTCS MPU HAIMYUHU 3alpoca COOCTBEHHOTO NMPWIOKEeHHS 326 B BeO-Opaysep
324 B OTHONIICHHH €TO HANMEHOBAHHUS M BEPCUH, a TAK)KE WX CPABHEHHS CO CIIPABOYHOM TaOIUIEH, yKa3bIBaIO-
el MpaBHIIBHBIC ACHCTBHS AJIS NPEANPHIATHSA (B TOM, YTO KacaeTcs CTENEHH MOAN(MUKAIINHN CYIIECTBYIONIINX
XapaKTePUCTHK BeO-Opay3epa 324) B 3aBUCUMOCTH OT HAUMCHOBAHHS M BEpCUH BeO-Opay3epa 324, oneparuon-
HOM crcTeMbl 322 WM caMOro MEePCOHATBHOTO BEIUUCIUTENBLHOTO YCTpoiicTBa 104.

Korna npunsita 610 Bcst mHpopMarust o KoHGUrypauuu ycrpoictsa (ycrpoiicts) 102, reHepupyonmx as-
PO30JIb, IEPCOHAIIBHOE BBIUMCIHUTENBHOE YCTpoicTBO 104 Ha stame 608 oToOpakaeT CIHMCOK BCEX YCTPOWCTB-
KaHaunaToB 102, reHepupyIOMKUX a’po30J1b, Ha II0JIb30BaTEILCKOM nHTEpdetice 312.

[Tonp30BaTens BRIOUpPAET, C KAKAM U3 yCTPOUCTB-KaHAUAATOB (102), reHepupyIOmuX a3po30ib, OH XOTel
OBl B3auMOICHCTBOBaTh. MOXKHO BHIOpaTh OJHO WK Oosiee ycTpoicTB. ClielyeT OTMETHTD, YTO B allbTEPHATHB-
HOM BapHWaHTE OCYIIECTBICHHUS, €CIHM KaK HaxoZsiIieecs B INpelelax Iuarna3oHa HACHTH(UIIMPOBAHO TOJBKO
oHO ycTporcTBo 102, TeHepHupyroliee adpo30ib, U OHO MPEACTaBIsAET COO0H YCTPOMCTBO, KOTOPOE MOJI30Ba-
TeJb panee BeIOpan nu3 PWA 328, To PWA 328 mMoxeT aBToOMaTH4eCKd BBIOMPATh 3TO ycTporicTBo 102, reHepu-
pyroliee a’po30ib, He TpeOys MOATBEP)KICHHS OT ITOJIb30BATENS, H, TAKUM 00pa3oM, (paKTHIEeCKH MPOIYCKACTCS
0TOOpaKEHHE CITMCKA U TIPHEM BBIOOpa, M BMECTO ATOTO HETIOCPECTBEHHO MEPEXOJUTH OT MpreMa HHHOpMaLuu
610 o koH(pUTypaLuK K ycTaHOBKE OECITPOBOAHOTO coetMHEeHus 116 cBsI3M Mayoro paanyca AeHCTBUS ¢ YCTPOH-
ctBoM 102, reHepHpYIOLINM a3p030Jib, Kak Ooee moapoOHo omucano Himke. Ha atame 610 BEIOOp pUHUMAaETCS
B II0JIb30BATENILCKOM ycTpoicTe 102.

Ha »stane 612 PWA 328 BbI3bIBa€T OTKPBITHE INEPCOHAIBHBIM BBIUUCIUTENBHBIM ycTpoiicTBoM 104 coenu-
HeHus 116 cBs3u Maoro paamyca NeWCTBHS ¢ BBIOpaHHBIM ycTpoiicTBoM 102, reHepupyrommM aspo3oib. bec-
MIPOBOAHOE coeArHEeHNEe 116 CBsA3M MaJoTo pajuyca IEeHCTBUS YCTAaHABIMBACTCS C UCIOJIb30BAHUEM HEKOTOPOH
YacTH WU BCeil mHpOpMaIu 0 KOHPUTYpaluy I BEIOpaHHOTO YCTpoiicTBa (ycTpoiicTB) 104, reHepupyromero
a’po30Jb. B HacTosIIEM BapHaHTE OCYIIECTBIICHUS JJISI YCTAaHOBKH OECIIPOBOIHOTO coenuHeHus 116 cBs3u ma-
JIOTO paxuyca ASHCTBUS HCIIONB3YETC WACHTUPHUKATOP MOTPEOUTENECKOTO YCTpOrCcTBa. B aTOM mpumepe mueH-
TA(HHUKATOPOM MOTPEOUTEITHLCKOTO yCTpoiicTBa siBisiercss MAC-anpec BRIOpaHHOTO yCTpoiicTBa (ycTpoicTB) 102,
TEeHEPHPYIOIIETO a3PO30ITh.

JlononautensHast HHPOpMaIMs 0 KOHQUTYpanuu MOXKET colep)kaTh Jr000H ouH MM Oojee HIeMEHTOB
nH(opManuy, XapakTepusylomeil (GyHKIMOHUpOBaHKE ycTpoiicTBa 102, TeHepUPYIOIIETO a3P030ITh:

nHpopmanus ciyx6 npoduis obmux arpudyros (GATT),

naenrudukaropsl UUID GATT,

xapakTtepuctuku GATT,

nHpOpMAaIUS TS ayTeHTH()UKAITUH,

nH(pOpMaIUs O Karcye,

YCTaHOBKH yCTPOMCTBA,

nH(GOPMAIUS O COOBITUSIX /WK

nH(GOPMAIUS O TTAPEHUH.

Wudopmanus o kancyse, IMelomIas 3HaueHNE B TeX BapHaHTaX OCYIIECTBICHHUS, Iie ycTpoiicTBo 102, re-
HepHpYIOIIee a3po30Jib, BMEIIAET PACXOAHYIO eUHHUIYY 217 B (hopMe Karcysibl MM UCTIApUTENs, COACPIKAILETO
pe3epByap ¢ HoaJIeKanied NCTIAPEHHIO e-KUIKOCTBIO, BKIIOYACT OLIEHOYHOE KOJMUYECTBO 3aTSDKEK, OCTAIOMINXCS
B KaIllCyJie, 1 MOXKET BKJIIOYATh KOJMYECTBO €-KUIKOCTH M/MJIM HUKOTHHA, OCTaloUerocs B kamcyiue. Mupopma-
IUsL O KarcyJie OOHOBIISIETCSl PETYISIPHO, HAIPHMED, MOCIE KaXJ0H 3aTsDKKU W/HIIH TIPH 3aMEHE KarCyJibl TOJIb-
30BaTeNeM U T.[.

B »ToM BapuaHTe OCYIIECTBICHUS YCTAaHOBKH YCTPOMCTBa BKJIIOYAIOT BpeMsl OE3EHCTBHS M MaKCHMallb-
HYIO JUTMTEILHOCTD 3aTsHKKU. MHDOpManms o cOOBITHSIX BKIIOYAE€T COOBITHS HEHCTPABHOCTEH, COOBITHS Tpe-
BBIIIICHHUS TEMIIEPATYpHl U COOBITHA cyxoro mapeHus. Mudopmaims o mapeHnn BKIIOYaeT HHPOPMAIIHIO O TOM,
WCTIONB3YET JIM TIOJIh30BaTeNlb YCTpoicTBO 102, reHepupytomee a’dpo3oib. OHa MOXKET JTOMOJHUTEIHHO BKITIO-
4aTh HHPOPMALIUIO O IPOIOJKUTEIEHOCTH, TEMIIEpaType U KarcyIe.

HNudbopmammio, xapakTepusyionlyo (GyHKIHOHHUpOBaHUE YycTpoicTBa 102, TeHEpUPYIOMIETO a’po30Jib,
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NpUHAMAET cOOCTBEHHOE mpuioxeHue 326. MHpopmanus, Xxapakrepusyromas (yHKIHOHUPOBAHHUE YCTPOWCTBA
102, reHepHUpPYIOLIETO a3p0O30JIb, IEPEAACTCS U3 COOCTBEHHOTO NpHiIokeHus 326 B PWA 328 uepes Be0-Opaysep
324. Nudopmarus, xapaktepusyromas (yHKIHOHUpOBaHUE ycTporicTBa 102, TeHepupyIONero a3po30iib, pH-
Humaetcss B PWA 328 u moxeT ucronb3oBarbess PWA 328. HanpuMmep, HeKoTOpas 9acTh WM BCS 3Ta HHPOP-
Mallisl MOXET OTOOpa)kaThCsl MOJIL30BaTENIO MmocpeacTBoM PWA Ha mucrutee 318 momb30BaTebCKOTO MHTEP-
(etica 314 mepcoHaTHHOTO BEIYHCIUTEILHOTO YCTPONCTBRA.

NnentudukaTtop MOTPeOUTENBCKOTO YCTPOWCTBA Ha dTane 612 coxpaHsercs B XpaHwdile 332 NaHHBIX
BeO-Opaysepa 324. Bes urpopmanwst wiv 4acTh HHPOPMAITUH, XapakTepu3yomei (yHKIHOHNPOBAHUE YCTPO-
ctBa 102, reHepUpyYIOIIEro a3po30Jib, MOKET TaK)Ke COXPaHAThCS B XpaHwinie 332 naHHbIX BeO-Opaysepa 324.
Coxpanenue ocymectBisier PWA 328 w/unm Be6-Opaysep 324. B HekoTOpBIX BapuaHTaX OCYIIECTBIICHUS MH-
(opmarus cHabKaeTcst OTMETKOM BpeMEHH JUTS TEKYILET0 MOMEHTa BPEMEHH.

Co ccpukoit Ha ¢ur. 7 npencrasieH crocod 700 HHUIMHPOBaHHUS OECIIPOBOAHOTO coeanHEHUs 116 cBs3n
MaJIoro pajguyca AeHCTBUS MeXAY MEepPCOHAIbHBIM BBIYMCIMTENBHBIM ycTpoiictBoM 104 u ycTpoiictBom 102,
TeHEpUPYIOLIMM a3po3oiib. Hanpumep, nocie Toro, kak 6ecrpoBoaHoe coearHeHue 116 cBsi3u Maioro paauyca
JIEUCTBUST MEXIY MEPCOHATBHBIM BBIYHUCIHTEIBHBIM yCcTpoiicTBOM 104 m ycrpoiictBoM 102, reHepupyrOmuM
a’p030J1b, KOTOPOE yXKe OBIJI0 YCTAHOBJICHO C UCITOJIb30BAHUEM CITOCO0a, OTMMCAHHOTO CO CCHUTKOHN Ha QuTr. 6A u
6B, OBIIO 3aKPBITO, €TO MOYKHO IIOBTOPHO HMHUITMHPOBATH 3aHOBO C MCIOJB30BAaHHEM CIoco0a, OMMCAHHOTO CO
CCBUTKOM Ha ur. 7.

B mepByto ouepens, Ha aTane 702 Ha IEPCOHATBHOM BBIUYUACIUTEIHLHOM YCTpoicTBe 104 ¢ MCTOIb30BaHHEM
criocoba 500 3ammycka PWA 328, onrucaHHOTO BBIIIE CO CChUTKOM Ha dur. 5, 3amyckaetcst PWA 328.

B xpanmnuine 332 nanHbIx BeO-Opaysepa 324 xpaHuTcs oJUH WM Oojiee HICHTUPHUKATOPOB IIOTPEOUTEIb-
ckux ycrpoiict. Ha atane 704 PWA 328 nosy4aer noctyn K uaeHTH(GHUKATOpaM MOTPEOUTEIILCKUX YCTPOUCTB
n3 xpanwmia 332 naHHbIX Opaysepa. 3ateM Ha aTane 706 ocymiecTBisieTcs onpezenenue ycrpoiictea 102, re-
HEPHPYIOIIET0 a3p0o30IIb, U1 NOJAKIIIOUYEHHs. B HacTosIeM BapuaHTe OCYIIECTBICHUS HICHTU(PHUKATOPEI TOTpe-
OUTENBCKUX YCTPOWCTB, XpaHsIIHecs: B XpaHuiuiie 332 maHHbIX Opaysepa, MPeACTaBISIOTCS MOJIb30BATEI0 Ha
TOJIL30BaTEIHCKOM HHTepdeiice 312 mepcoHaTbHOTO BEIYUCIUTENHLHOTO yeTpoiicTBa 104. Tlonp3oBaTenb BbIOU-
paet yctpoiictBo 102, reHepupyromee a3po30ib, K KOTOPOMY OH XOYeT MOIKIIOUNThC. Ecii mMeeTcs TOIbKO
oHO ycTpoicTBo 102, TeHepupyloliee a’po30ib, TO MOJb30BaTENh BHIOUpAET 3TO ycTpoiicTBo 102, reHepwH-
pyroIee a’po30Jib (WM OHO MOKET OBITh BBIOPAHO OT JIMIIA MTOJIE30BATENSI aBTOMATHIECKH ).

B HacrosmeM BapuaHTe OCYIIECTBICHHS IMOJIb30BaTelnbckuid uHTepdeiic 310 orobpaxkaer ymoOHOE st
MOJIB30BATEN HaMMEHOBaHHE ycTpoicTBa 102, TeHepHpYIOIIEro a’po30b, CBI3aHHOE C HICHTH()UKATOPOM
TMIOJIE30BATENILCKOTO YCTPOMCTBa, HapUMeEp, B BUJAE MUKTOrpaMMbl. Korpa mojbp3oBaTens B3aMMOJICHCTBYET C
HaVMEHOBaHUEM WM MUKTOTrpaMMOii ycTpoiictBa 102, reHepupyromero aspo30iib, BEIOMPACTCS] MICHTU(PHUKATOD
MOJIb30BATEILCKOTO0 YCTPOMCTBA, CBA3aHHBIN ¢ 3TUM ycTpoicTBoM 102, reHepupyromuM a’po3ois. B apyrom
BapUaHTe OCYIECTBICHHUS OTOOpaXkaeTCs caM MACHTU(HUKATOP TTOJIH30BATEIBCKOTO YCTPONUCTBA.

Ha sramne 708 PWA 328 u3Bnekaer u3 xpanwmina 332 gaHHbIX Opay3epa nAeHTH(HUKATOP MOIb30BaTENb-
CKOT'O YCTpOICTBa, COOTBETCTBYIOIIUI ONpPEAEIeHHOMY WJIHM BBIOpaHHOMY ycTpocTBY 102, renepupyoniemy
aspo3onb. Ha atame 710 PWA 328 ucnonb3yet 3TOT MASHTH(UKATOP MOJIE30BATEIHCKOTO YCTPOHCTBA VISl BBI-
30Ba MHHUIIMUPOBAHUS TEPCOHAIBHBIM BBIYUCIHUTEIBHBIM yCcTpoiicTBoM 104 GecmpoBomHoro coemuHeHus 116
CBSI3M MAaJIOTO pajlyca NEHCTBHUS C OINPEACICHHBIM WM BRIOpaHHBIM yCcTpocTBOM 102, TEHEPUPYIOIIMM adpo-
30716. Crieyer MpUHATH BO BHUMAaHHE, YTO UACHTH(PHUKATOP MOIH30BATEIHCKOTO YCTPOIICTBA COMIEpKAIICS B Xpa-
Humie 332 maHHbBIX Opay3epa ¢ MOMEHTa TOocieIHero ucnoib3oBanus PWA 328 mocpeactBom BeO-Opaysepa
324 u cOOCTBEHHOTO TMPMIOKEHUS 326 AJIsl YCTAaHOBJICHHSI OECTIPOBOJHOrO coeanHeHus 116 cBs3u Manoro pa-
nuyca aelctBusi. MneHTH(HKaTOp MOIb30BaTENbECKOTO YCTPOWCTBA OCTAeTCsl B XpaHWJIMIIE JaHHBIX Opaysepa,
Jaxe eciu BeO-Opaysep 324 u coOCTBEHHOE NPHIIOKEHHE 326 caM¥ 3aKphIThl, HAIPUMEP OCTAHOBJICHBI WU
NpeKpaTHiIn padoTy. DTO MO3BOJSET MHUIMUPOBATH OECIpoBOJHOE coepnHeHWe 116 cBsi3M Manoro panuyca
JIEWCTBHS HANPsAMYIO, 6e3 HEOOXOIMMOCTH B M3BJICUEHUH HJICHTU(PHUKATOPA I0JIb30BATEIBCKOTO YCTPONCTBA U3
ycrpoiictBa 102, reHepupyromero aspo3oib, 3aHOBO, HAIPUMep, IIyTeM HOBTOPHOTO YCTaHOBIICHUS OECIIPOBOI-
HOTO COEIAMHEHUS CBS3M MAaJIOTO pajnyca IEHCTBUS C MCIOJIb30BaHHEM criocoba 600, OMMCaHHOTO CO CCHUTKON
Ha ¢ur. 6A u 6B.

B sTOM BapmaHTe OCyIIECTBICHHS MACHTHU(PHUKATOP MOJIH30BATEIHCKOTO YCTPOHUCTBA MIPEICTABISAET COOOM
MAC-anpec Bluetooth® u oH ucnoib3yeTcs Ul HHULMUPOBAaHUS OecrpoBOAHOTO coequHeHus 116 cBs3n Ma-
Joro paanyca AedcTBus. JJIT HHUITUUPOBAHUS OECIIPOBOAHOTO coequHeHus 116 CBsI3M Malloro paamyca JIehCT-
Bust PWA 328 renepupyet Bbi30B. Bei3oB PWA 328 nMeeT 1iepio yCTaHOBICHHUE MTEPCOHATHHBIM BBITHCITUTEIh-
HBIM ycTpoiicTBoM 104 GecripoBogHOTO coenuHeHus 116 CBsA3M Manoro paanyca NEHCTBUS C BRIOPAHHBIM yCT-
potictBom 102, reHepupyromuM a’po3oib. Beb-6paysep 324 oOpabaTsiBaeT STOT BBI30B C MCIOJIB30BAHUEM CO-
OTBETCTBYIOIIET0 OOBEKTa, HAXOISIIETOCS B €r0 TUPEKTOPUH B COOTBETCTBYIOIIEM MecTorooxeH!H. Ko 00b-
eKTa (YHKIMOHHPYET C IIebI0 NpeoCTaBlIeHUs MpoMuca BeO-0paysepy 324. OH Takke BBI3BIBAET ITPEAOCTaB-
nenue BeO-Opaysepom 324 xoxa Swift coOcTBeHHOMY nprItokeHuIo 326 Tak, 4yTo BeO-Opaysep 324 dakTniuecku
npeoOpa3yeT BBI30B B KOMaHIy JUIsl COOCTBEHHOTO TpritokeHus 326. CoOCTBEeHHOE TIPUIIOKEeHUE 326 MpUHUMA-
€T 3Ty KOMaHJly ¥ UCIIONIb3YeT ee IS BBI30Ba OTKPBITHS KOHTposuiepoM 330 OGecripoBOIHOM CBsI3M OecrpoBOI-
HOTO coefrHeHus 116 cBsA3M Manoro paanyca AeicTBus ¢ ycTpoiicTBoM 102, reHepUpYIOMNM a3p030Jib.
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Co ccputkoit Ha ¢ur. 8 npezncrasnex criocod 800 nepexaun nHGpOpPMaNUU B OTHONIEHNH (PYHKIMOHUPOBA-
HUs ycTpolicTBa 102, reHepUpYIOLIETO a’p0o30b, B yaaleHHbIH cepsep 114.

C moMoIpio y)ke yCTaHOBJICHHOTO W/WIJIM WHUITMUPOBAHHOTO OECIPOBOJIHOTO coeauHeHMsI 116 cBsA3m Ma-
JIOTO paguyca ASHCTBUS MEXAY IEePCOHAIBHBIM BEIYUCIUTEIBFHBIM yCTpoiicTBOM 104 1 BEIOpaHHBIM YCTPOHCT-
BoM 102, reHepupyOIMUM a3p030J1b, IEPCOHATHHOE BEIYUCIHUTEIbHOE YCTpoicTBO 104 Ha atame 802 mocpeact-
BOM OecTpoOBOIHOTO coenuHeHus 116 cBs3M Masloro paanyca NeHCTBUS MPUHUMAET W3 BEIOPAHHOTO YCTPOHCTBA
102, reHepupyOIIEro a’po30ib, HHPOPMAIIHIIO, XapaKTepU3YIONyo GYHKITMOHHUPOBAHNE BBIOPAHHOTO YCTPOM-
ctBa 102, TeHepUPYIOUIETO a3p030JIb.

B Hacrosmem BapuaHTe ocymiecTBiIeHHsT MH(popManus, Xxapakrepusyomas (QyHKIHOHHUPOBaHNE BBHIOpaH-
HOTro ycrpoiicTBa 102, reHepHupyIOLIETo a3po30Jib, MOXKET COJEPIKaTh JII000e 0JTHO M OoJiee U3 CIIeTYIOIIEro:

naeHTHUKannoHHas HH(GopManus u/mim THI ycrpoiictBa 102, reHepupyOLIero a3po3o0iib, HaIpuUMep Mo-
JIeTb U CEpUHHBIA HOMep, naeHTHGHIMpyonme yerpoictso 102, reHepupyromiee a3po30ib,

TUI 1 UICHTU(QUKAIUOHHAS MH(GOPMALHS KaKO-mnOo pacxomHoW eanHHIb! 217, yCTaHOBIEHHOH B yCT-
poiictee 102, reHepupyroLIIEM a3p030JIb,

cocTosiHue ycTpoiictBa 102, reHepHpyIOIIero a’po30ib, W/ WU PacXxoHoW enquHUIB 217 (ecnu oHa TpH-
CYTCTBYET), TaKOE KaK YpOBEHb 3apsiaa 6aTapen ycrpoiicta 102, reHepHpyOIIEro adpo30iib, TEKYIIHE 3HAYSCHUS
YCTaHOBOK ycTpoiicTBa 102, TeHEpUPYIOMIETO a’p0o30Jb (HApUMep, YCTAaHOBKA IIEJIEBOM TeMIlepaTyphl, ycTa-
HOBKa ypoBHA "o0beMa mapa") u WHPOpMaIrsi O eMKOCTH PacXOAHOW eTuHUIBI 217 (Hampumep, KOJUIEeCTBO
3aTsDKEK, OCTAIOIIMXCS 0 MOMEHTA, KOTJla pacxojHas enuHuma 217 Oyaer cumraThes oTpabOTaHHOU, 00BEM
JKUIKOCTH, OCTAIOIIECHCs B pacxoMHoH equnawmie 217, eciii OHa COACPKHUT pPe3epByap € KUIKOCTHIO, H/UITH TTO/I-
POOHOCTH O KOJHYECTBE, KOTOPOE OBLIO MCIOIB30BAHO PACXOHOM equnmIei 217 (cM. HIXKE), W/WiH

nH}opManus o MoJb30BaHUM yCTpoHcTBOM 102, reHepupyIOIKM a’3po30iib, C MPEABIIYIIEr0o MOMEHTA
BpPEMEHH, KOT/1a 3Ta HHpOpMAaIHs OblIa yCHENIHO NepeiaHa B yaaieHHbIi cepep 114 n/umun PWA 328.

Ha stane 804 undopmanms, xapakrepusyomias (yHKIIMOHUPOBaHUE BbIOpaHHOTO ycTpoiictBa 102, rene-
PUpYIOIIEro a’po30Ib, coXpaHsercss B xpaHwinie 332 naHHBIX BeO-Opaysepa 324. B Hacrosimem BapuaHTe
ocymiecTBiieHus1 Ha dTane 808 mHbopManys, XapakTepusyonas GyHKIIMOHUPOBAHUE BHIOPAHHOTO YCTPOHCTBA
102, reHepHUpYIOIIETO a’po30Jib, TAKXKE TIepeaacTcs B yAaleHHbI cepBep 114 depes unteprer 112. B gactHO-
cty, nHpopManwms, XapakTepusyiomnas (yHKIIMOHHPOBaHUE BEIOpaHHOTO ycTpoiicTBa 102, TeHepUpyIonero as-
pO30JIb, TIepenaeTcs B ynaneHHblil cepep 114 mocpenctsom GecrpoBogHOTo coeaunenus 120 cBs3u Ha 60Jb-
X PAcCTOAHUAX. B Mpyrom BapmaHTe OCYIIECTBIICHHS WHPOPMANHs, XapaKTepu3yromas QyHKIHOHUPOBAHIE
ycTpoiictBa 102, TeHepUpyIOmEro a3po30iib, iepenaetcst 810 B ymaneHHslid cepep 114 mocpencTBom Gecrpo-
BOAHOTO coequHeHus 118 cBs3u Manoro paaunyca aeicTsus uepes Touky 110 goctyna.

B HacrosimeM BapuaHTe OCyIIECTBICHHUS iepenada HHYOPMALMH, XapaKTepu3ytoeH (GyHKIMOHHPOBaHUE
ycTpolictBa 102, reHepupyrOIIEro a3po30iib, He OCYIIECTBISIETCS O ONpPENENIeHUs] JOCTYITHOCTU COCIUHEHUS C
yaaiaeHHsIM cepepoM 114 Ha stane 806. DTo onpeneneHue OCyUIeCTBISETCS NEPCOHATbHBIM BBIYUCIUTEIbHBIM
ycTpoiictBoM 104 mpu NombITKe yCTaHOBICHHS KOHTAaKTa C yAaleHHBIM cepBepoM 114 uepes unrepner 112. Ec-
JIM COEMHEHNE C YAAICHHBIM cepBepoM 114 omnpeneneHo Kak J0CTYITHOE, OCYIIECTBISICTCS Mepeiada B yaieH-
HBI cepBep 114 undopMmaru, XxapakTepusyromei GyHKITMOHUPOBaHKe yCTpoiicTBa 102, TeHEpUPYIOIIETo a3po-
30716. CreyeT OTMETHTh, YTO B aJbTEPHATUBHOM BapHAaHTE OCYIIECTBICHHS HEKOTOpas 4acTh MH(OpPMAINH,
xapakTepu3yromei (QyHKIoHIpoBaHNe ycTporicTBa 102, reHepHpyIOmero a’po30iib, MepeaaeTcs MepCcoHab-
HBIM BBIYHCIUTEIBHBIM ycTpoiicTBoM 104 Torma M TOJBKO TOTZA, KOTJa NEPCOHAIBHOE BBHIYHCIHUTEIFHOE YCT-
poiictBo 102 ompenenuio, 4TO COeTUHEHNE C yAaJeHHBIM cepBepoM 114 MOoCTymHO, ¥ COOOIIMIO TO B BHIE
YacTH YCTAHOBJICHHS W/MIIM MHULIMUPOBAHUS OECIIPOBOAHOTO coeanHeHus 116 cBs3u Masoro paauyca AeHCTBUS
MEXJy NEepPCOHANBHBIM BBIUUCIUTEIbHBIM yCTpoicTBOM 104 u ycTpoiictBoM 102, reHepupyrOmUM a3p0O30Jb.
3T0, B YaCTHOCTH, NPHUMEHUMO K JIIOOBIM OTHOCHTENIHHO OOJIBIIUM OO0BEMaM JaHHBIX (HAarpuMmep, K UCTOPUH
JIAHHBIX O 3aTSDKKaX, OTHOCAIIEHCS K ITOJIb30BaHMIO ycTpoiicTBoM 102, reHepupyronM a’spo30Jb, MoJIb30BaTe-
JIeM, KOTopasi MPEUMYIIECTBEHHO COJEPXKUT JTI000€ OJHO WIIM Oojiee M3 BPEMEHU M MPOJODKUTEIFHOCTH Kak-
JIOM 3aTSDKKH, KOTOPYIO JIeJIaeT I0JIb30BaTeNb, YCTAHOBKE LIEIEBON TEMIIEpaTyphl, IIPH KOTOPOH JeiaeTcs Kax-
Jast 3aTsDKKa, M, BOBMOYKHO, MECTOIOJIOKEHNE ycTpoiicTBa 102, reHepHupyIOIero aspo30ib, B KOTOPOM JENIAeTCs
Kaxxias 3aTsoKka). B wacTHOCTH, OOJbIINE MAKeThl JaHHBIX, TAKWEe KaK yKa3aHHbBIC JaHHBIC, MOTYT XPaHUTHCS B
MIEPCOHAIBHOM BBIYHCIHUTENEHOM ycTpoiicTBe 102 ToIbKO 0 TEX HOp, ITOKa OHU HE OyAyT YCIIEIIHO MepeaaHsbl B
ynaneHHbl cepBep 114. Takum 0OpazoM, mpuMepHas MOCIeI0BaTEILHOCTh ONepalii crocoda B 00IMHMX YepTax
SABIISICTCS CIIEAYIOMIEH: mpueM B ycTpoiictee 102, reHepHupyIomeM a’po30ib, U3 IEPCOHAIBHOTO BEIYUCIUTEIh-
HOTO ycTpoiicTBa 104 moaTBep)KACHHUS HATMIHUS JOCTYITHOTO COSTUHEHHs ycTporicTBa 104 ¢ yaaneHHBIM cepBe-
pom 114; nepenava u3 ycrpoiictea 102 Gonbioro nakera MHGOpMaLUK B IEPCOHATBHOE BEIYUCINTEIBHOE YCT-
potictBo 104; mepecbuika 3TOro OOJBIIOTO MakeTa HHGOPMAIMU U3 NMEPCOHATBLHOTO BBIYHUCIUTEIBHOTO YCTPO-
ctBa 104 B ynanenHsiii cepsep 114; nmpuem B nepcoHaIbHOM BBIUUCIUTENBHOM ycTpoiicTBe 104 U3 yaaneHHOro
cepBepa 114 noaTBep kKICHUS yIauHOTO MpreMa OOJIBIIOTro MakeTa MHGOPMALNK; Tepeada U3 MepCOHAIFHOTO
BBIUHUCIUTENBHOTO ycTpoiicTBa 104 B yctpoiictBo 102, reHepupymoiiee a’po30Jib, MOATBEPKACHUS YCIEUTHON
nepenayd OOJBLIOTO IMakeTa MHGpOpMaUuU B yAaJICeHHbIH cepBep 114; ynaneHue ycremHo nepeiaHHoro 0oJb-
I0T0 TakeTa HHpopMaIuu u3 ycrpoicTsa 102, reHepUpYIOMIETO a3p030JIb.

B 0co0eHHO MpeArnovTUTENHPHOM BapHaHTe OCYIIECTBIICHUS pacXoHas eauHuIa 217 mpeacraBiseT coooi
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KapToMaiizep, CoAep KalllMii 3arlOMUHAIONIee YCTPOHUCTBO ISl XpaHEHUs JaHHBIX O pacXoJHOM enuuune 217,
KOTOpBIC BKJIIOYAIOT MICHTH(QHUKATOP pacXoqHOW enuHuIpl 217, nHpopmammio o pacxonHoil exunuue 217,
MPEIIOYTUTENFHO TaKylo HH(OPMAIIHIO, KaK apoMaT PacXOAHOHM eAnHUIBI 217, akTHBHOCTh HUKOTHHA PacXoJ-
HOW exawHMIBI 217 (HampuMep, apoMat Tabaka ¢ MEHTOJIOM C KOHIICHTpaIueil HukoTuHa 18 mr/mit) u Hanbosee
MPEIIIOYTUTETFHO HH(POPMAIIHIO O KOJIHYECTBE KUAKOCTH (OIICHOYHOM), OCTAIOIIEHCS JOCTYIHOH B pacxoJHON
equamie 217 mis notpebnaeHus moyib3oBareneM. Hanbomnee npennoutuTelbHo nHGOpManusi 00 OIEHOYHOM KO-
JUYECTBE XUIKOCTH, OCTAIOMIEHCs B pacXomHou eaunHwuie 217, MOXET MpeAcTaBisATh co0oi MHDOpMamuio o
TIOJIF30BAHUH pacXoHOU enuHUIeH 217 (HammpuMep, KOJTNIECTBO 3aTSHKEK, CACTaHHBIX, KOTIa OHU CO/ICPKANINCh
B pacxoxHo enunune 217, u Takas nHpOpMaIMs 00 STUX 3aTsHKKaX, Kak yCTaHOBKH ycTpolicta 102, renepu-
PYIOIIEro a’po30Jib, BO BPEMsI 3aTSDKKH, [UTMTEIBHOCTD 3aTSDKKH, SJHEPIHs, TIOTpedIIsieMast HarpeBaTeIbHBIM dJle-
MeHTOM 216 B XOAe 3aTSKKH, OKpYKarollas TeMIlepaTypa WM TeMIepaTypa HarpeBaTeIbHOro 3/neMeHTa 216
nepen 3aTsDKKOH MIIM B Havyalle 3aTsDKKU U T.J.), KOTOpask MOXKET SBISITHCSI arperMpoBaHHON (Harpumep, oomas
9HEpTUsl, MOTPeOJICHHAs HarpeBaTeIbHBIM JIEMEHTOM MPH 3aTsDKKaX M3 pacxogHoi exanHuIs! 217, obmas mm-
TENIBHOCTh BCEX 3aTSDKEK, CENAaHHBIX MPU Pa3HBIX YCTAaHOBKAaX IIEJIEBOW TEMIIEpaTyphl WM 00beMa Iapa, cpell-
HSSL OKpYJKaroIas TeMIlepaTypa HIH TeMIlepaTypa HarpeBaTeIbHOTO 3JEMEHTa Iepe]l 3aTsDKKOH MU B Havale
3aTSHKKH | T.J.) [UII CBEACHNS K MUHIMYMY PECypPCOB 3alIOMHUHAIOIINX YCTPOHCTB, HEOOXOAUMBIX IS XpaHCHHS
9THX AaHHBIX. CoXpaHeHHEe TaHHBIX O MOJIH30BAHUH, a HEe (DaKTHIECKH N3MEPEHHOTO YPOBHS OCTAIOIIEHCS KU-
KOCTH, SIBIIIETCS MPEUMYIIECCTBEHHBIM, TaK KaK B 3TOM CIIydae CepBep MOXKET OICHWBATh Ha OCHOBE ATUX JaH-
HBIX, CKOJIBKO JKHIKOCTH (MM CKOJBKO 3aTSDKEK) OCTaeTcs B pacXonHoi exuauie 217 ¢ UCTIONb30BaHIEM CIIO0XK-
HOTO aJTrOPUTMa, KOTOPBI MOKET COBEPIICHCTBOBATHCSA BO BPEMEHH HWJIM YIUTHIBATH HHPOPMALNIO U3 OOJIBIIO-
TO KOJIMYECTBA PACXOIHBIX €AMHUI (BO3MOXKHO, arpeTMPOBAaHHYIO BO M30eXaHUE MPOOJIeM, CBSI3aHHBIX CO 3J10-
yIoTpeOJICHHEM JINYHBIMH JJAHHBIMHK) IS IPEJOCTaBICHUs] HauboJiee TOYHOW HHPOPMAIMHU U T.1. BMECTO TOTO,
YTOOBI MOJIAraThCs, HaNpUMep, Ha HEOOXOANMOCTD BBHIITOJIHEHHS 3TOH oleHKH ycTpoictBoM 102, reHepHupylo-
MM a3p030b.

B HacTosimem BapuaHTe OCYIIECTBICHUS NEPCOHATIBHOE BBIYHUCIUTEIbHOE YcTpoiicTBO 104 nonomHuTeNb-
HO BBINIOJTHEHO C BO3MOJKHOCTBIO Tepefadd WHpopManuu i ycTpoiictBa 102, reHepupyromero a’po3ois, B
ycTpoiictBo 102, reHepupyroiiee a’dpo30ib, MOCPEACTBOM OECIPOBOIHOTO coenuHeHus 116 cBs3u Maioro pa-
Iuyca JercTBus. DTa HHGOPMALH MOXKET COJIEPKaTh OJTHO WJIH OoJiee U3 CIEeTYIOIIETro:

YCTaHOBKH ycTpoiicTBa 102, reHepHpyIOMEero a3po30ib, TAKNe KaK MaKCUMaJIbHbIE YPOBHH MOIITHOCTH Ha-
rpeBaTensHOro daeMenTa 216,

COOOIICHNS aKTUBAIINHN OTICPaIlHii,

uHpOpMANHUS IS ayTCHTU(QUKAIINY TT0JIb30BaTEIs U

0OHOBIIEHHS IPOTPaMMHO-aINapaTHOro obecrnedenust ycrpoiictsa 102, reHepupyIOIero aspo30ib.

OnwncaHHbBIE BapHAHTHI OCYIIECTBIICHUS HACTOSIIETO W300PETEHUS! MPECTABISIOT COOOH JINIIB TPHUMEPEI
TOTO, KaK MOKHO PEaJl30BaTh HacTosmiee M300pereHre. Momudurkayy, Bapualii 1 U3MEHEHNS! ONMHCAHHBIX
BapUaHTOB OCYILICCTBIICHHUS CTaHYT OYEBHIHBIMH JUISI TE€X, KTO HMEET COOTBETCTBYIOLIYIO KBAIU(HUKALUIO H
3HAHWA. JTH MOIU(UKAINK, BapUallui ¥ M3MEHEHHUsI MOJKHO OCYIIECTBUTH 0Oe3 BBIXOJa 3a Ipeielibl o0beMa Ha-
CTOSIIIIETO U300pETCHMSL.

DOOPMYVYIJIA N30BPETEHUA

1. Cnoco0 KOH(UTYpUPOBaHUS IEPCOHATHHOTO BEIYUCIUTEIHLHOTO yeTpoiicTa (104) mist cBsI3U ¢ yCcTpoii-
ctBoM (102), TeHEpUPYIOIIKUM a3p030b, OCPEACTBOM OeCIPOBOAHOTO coeanHeHus (116) cBs3u Manoro pamuy-
ca JelcTBUA, KOTOPBIA BKIIIOYAET

3aIycK coOCTBEHHBIM nputokeHneM (326) Be0-Opaysepa (324) Ha mepcOHAIEHOM BBIYHCIHTEIHFHOM YCT-
poiictse (104);

3ammyck BeO-OpaysepoMm (324) mporpeccuBHOro BeO-mprutokenus, PWA, (328) Ha mepcoHaIbHOM BBIYHC-
TuTeNnbHOM ycTporcTse (104) u

TIpeIoCTaBIeHne COOCTBEHHBIM TpmiioxeHueM (326) pecypca BeO-Opaysepy (324), mpudeMm 3TOT pecypc
BBI3BIBaET 00paboTKy BeO-Opayzepom (324) BbI30Ba, MPUHATOTO BeO-Opaysepom (324) n3z PWA (328), npenna-
3HaYEeHHOTO s yeTpoiicTBa (102), TeHEPUPYIOIIETo a3p0o301b, IIOCPEICTBOM HaIpaBIeHUsT KOMaHIbl HA OCHOBE
BBI30Ba B COOCTBEHHOE TpuiiokeHue (326), mpu 3TOM KOMaH/Ia MPUBOINUT K BBI30BY COOCTBEHHBIM MPHIIOKECHHU-
eM (326) cBs3M IEpPCOHAIBHOTO BBHIUMCIHUTENBHOTO ycTpoiictBa (102) ¢ ycrpoiictBom (102), reHepupyrOmUM
a’p030J1b, MOCPEICTBOM OECIPOBOIHOTO coenuHeHus (116) cBs3u Manoro paguyca IeHCTBHS.

2. Crioco6 1o 1.1, OTIIMYArONIUIACS TEM, YTO PECYpC BKITFOYACT KOJ BEIYUCIUTECIFHON MAIIUHBI, 38 TaFOTITHIA
omepanuu BeO-Opaysepa (324).

3. Croco0 1o 1.1 wim 2, OTITUYAIONIHIACS TeM, YTO KOMaH/Ia BKIIOYaeT KOJI BEIYUCIUTEIHHON MAITHEI, 3a-
JTAFOIUH oTieparii COOCTBEHHOTO MpUIokeHus (326).

4. Crioco6 1o mr000My W3 MPEIBIIYIINX MyHKTOB, OTIMYAONIUNCS TEM, YTO PECcypc NMPEIOCTaBISIETCS B
BHJE 00BEKTa BeO-Opaysepa (324).

5. Croco6 mo nroboMy W3 MPEABIIYNINX ITyHKTOB, OTIMYAIOIINICS TEM, YTO BKIFOYAET MPEIOCTAaBIICHHE
pecypca B 00beKTHON Moenu nokymenta PWA (324).
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6. Crioco6 1o m000My M3 MpEIpIIyIINX MYHKTOB, OTJIMYAIOIIMICS TE€M, YTO COOCTBEHHOE NPHIOKEHHUE
(326) BBI3BIBACT CBsI3b MEPCOHAIBHOTO BBEIYUCIUATENHLHOTO yeTpoiicTBa (102) ¢ yerpotictBoM (102), reHepupytro-
MM a3p030JIb, TOCPEIACTBOM OecIpoBOAHOTO coearHeHus (116) cBI3M Maoro paanyca ASHCTBHS IIyTEM CBSI3U
¢ koHTpoIepoM (330) GecripoBOAHOMN CBS3M MEPCOHATBHOTO BEIYUCIUTEIHLHOTO YCTpoiicTBa (104).

7. Cnoco6 mo mo0oMy M3 TPEIbIIYIIAX MyHKTOB, OTIMYAIONIUICS TeM, YTO OSCIPOBOHOE COCTUHECHHE
(116) cBsi3u Masoro paauyca AeHCTBUS MpeAcTaBIsieT coboi coennnenue Bluetooth®.

8. Croco6 mo mo00My M3 TIPEIBIAYIIAX ITYHKTOB, OTIMYAIOIIUNACS TeM, YTO BBI30B NpeTHA3HAYCH IS
WHUITMUPOBaHUs OECIIPOBOIHON CBSI3M MAJIOTO paguyca IeHUcTBUs ¢ ycTpoicTBoM (102), reHepupyonmM aspo-
30J1b, U COOCTBEHHOE TpuiiokeHue (326) BBIOTHEHO ¢ BOBMOXHOCTBHIO B OTBET HA BBI30B BO3BpAIATh UICHTH-
(hUKaTOp TOIH30BATEILCKOTO YCTPONCTBA, MPUHATHIA W3 ycTpoiictBa (102), reHepupyromero a’po3oib, BeO-
opaysepy (324).

9. Cnioco0 1o 1.8, OTIANYAIOIIMICS TEM, YTO WAECHTU(HUKATOP MOJIH30BATEIHCKOTO YCTPOWCTBA MPEACTaBIIs-
eT coboit aapec ympapieHus moctyrnoMm k cpene (MAC-aapec) mis ycrpoiictBa (102), reHepupyroIero aspo-
30J1b.

10. Crioco6 mo moboMy M3 MpEeIpIIyIUX MyHKTOB, OTJIMYAIOIIUICS TeM, YTO JIOTOJHHUTEIHHO BKIIIOYACT
3amyck BeO-Opayszepom (324) PWA (328) ¢ ucnonn3oBanuem (aiino mist PWA (328), 3arpyxeHHBIX ¢ BeO-
cepBepa WM JIOKAJbHO XPaHAIIMXCS B MEPCOHATBHOM BBIYUCIHTEIHLHOM ycTpolicTBe (104), 3a cder uero, paxe
€CJIM TIePCOHATIbHOE BBIYUCIUTENbHOE YCTPOHCTBO (104) B HACTOAIIMI MOMEHT HE MMEET IMOIKIIOUEHUS K HH-
TepHeTy, PWA (328) mo-mpesxxaeMy MOXeT paboTaTh.

11. Crioco6 mo mr000My U3 MPEABIIYIUX MYHKTOB, OTIMYAIONIHICS TeM, 9To ycrpoicTBo (102), renepu-
pyro1iee a’po307Ib, MPEICTABISACT COOOH SIEKTPOHHYIO CUTapeTy.

12. Croco6 mo 1r060My W3 TMPEIbIAYIINX IMyHKTOB, OTJIMYAIOMIMHCS TEM, YTO IEPCOHAIBLHOE BBIYHMCIIU-
TenpHOE yerpoiicTBo (104) nmpencrapiseT co00i MOOHIbHOE IEPCOHANBEHOE BEIYMCINTEIHLHOE YCTPOHCTBO.

13. Crioco6 1o mo6oMy M3 MpEeIpIIyIUX MyHKTOB, OTJIMYAIOIIUICSA TEM, YTO JIOTOJHHUTEIHHO BKIIIOYACT
COXpaHCHHE KOMaH] W/WIH NAaHHBIX IS pean3allii OJTHOU Wi HecKoubkux ¢yHkuuid PWA (328) B xpanumu-
me (332) manHbIX BeO-Opaysepa (324) Tak, 4To MOCIJE 3aKpPBITHI U MOCIEIYIOIIEro Mepe3amycka Bed-Opaysepa
(324) cobctBennbM mpuitoxkeHueM (326) Be6-Opaysep (324) moxxeT u3BieKaTh M3 xpaHwimma (332) maHHBIX
Opay3epa KOMaHJIbI W/WJIH TaHHBIC TS Peali3alluy OTHOM MM HECKOMbKUX GyHKI PWA (328).

14. Crioco6 1o 1.13, oTiaMYarmuics TeM, 9T0 KOMaHbl W/WJIN NaHHBIC U pean3alid OJHOH WM He-
ckobKuX GyHKIH PWA (328) BKimtouaroT nHGOPMAIIHIO, TIO3BOJISIIONIYI0 YCTAHOBUTH OECIIPOBOHOE COCIMHE-
aue (116) cBsa3u Maoro pamuyca qeicTBus ¢ ycTpoiictBoM (102), TeHEpUPYIOMIMM a3p030JIb.

15. Crioco6 1o mro60oMy U3 MPEABIAYITNX MyHKTOB, OTIMYAIOIIHACS TEM, YTO JOTOJTHATEIHHO BKIIIOYAET

BBI30B CKaHUPOBaHUS MEPCOHAILHBIM BBIYHCIUTEILHBIM yCTpoicTBOM (104) Ha HajaM4YUe OJHOTO WM He-
CKOJIBKHMX yCTpOWCTB-KaH1uaaToB (102), TeHepupyIomux a’spo30Ib, ¢ HCHOIB30BaHUEM IIPOTOKOJIa OECIIPOBOI-
HOW CBSI3U MAaJIOTO pajyca JeHCTBUS; U

npueM HICHTH(UKATOpa MOTPEOUTEIHCKOTO YCTPOHCTBA ISl KAXKIOr0 M3 OJHOTO MJIM HECKOJBKHX YCT-
potictB-kanaunaros (102), reHepHpyIOMNX a’3p030ib, B OKPECTHOCTH HEPCOHAITBLHOTO BBIYMCIMTEILHOTO YCT-
poiictpa (104).

16. Crnoco6 mo m.15, oTnudYaromuiics TeM, 9TO CKAHMPOBAHHE OJHOTO HIIM HECKOJBKHUX YCTPOWCTB-
kaHauaatoB (102), reHepupyomux a’po30ib, HHUIMUPYETCS COOCTBEHHBIM MpHIIokeHneM (326), U Mpu 3TOM
MPEIIOYTUTENFHO MIPHEM HICHTH(UKATOPa MOIh30BATEIECKOTO YCTPOICTBA (MICHTU(PUKATOPOB MOJIH30BATEb-
CKHX YCTPOHCTB) ISl OJHOTO HIJIM HECKOJIBKHX YCTpOWCTB-KaHAMIATOB (102), TEHEpUPYIONINX a’p030Jib, BBI-
TIOJTHSIET COOCTBEHHOE TIpritokeHune (326).

17. Crioco6 1o 1m.16, OTIWYArOMMIACS TE€M, YTO JOIOJHUTEIBHO BKIIOUAET Tepenady U3 COOCTBEHHOTO
npuioxenus (326) B PWA (328) unenrudurkaTopa mosib30BaTeNIbCKOr0 yCTpoiicTBa (MASHTH(HUKATOPOB HOJb-
30BaTENBCKUX YCTPOMCTB) sl OJJHOTO HMJIM HECKOJBbKHX ycTpoicTB-kaHauaaToB (102), reHepupyrommx aj’po-
30J1b.

18. Cnoco6 1o .17, oTiauyaromuiicst TeM, 94TO JOMOTHUTEIBHO BKJIFOYACT, YTO BRI30OB MPHIIOKeHHeM PWA
(328) ycraHOBNICHMSI IEPCOHATBHBIM BBIYHACIUTEILHBIM ycTpoicTBOM (104) GecripoBomHoro coenuuaeHus (116)
CBSI3M Mayloro pajuyca aedcTBusi ¢ ycrpoiictBoM (102), reHepupyrOmMM a’po30Jib, BKIIOYACT OINpEeICHUE
npwioxkenneM PWA (328) ycrpoiictea (102), TeHEpUPYIOIIETO a3P030Jib, C KOTOPHIM CJIETyeT YCTaHOBHUTH Oec-
MIPOBOTHOE COCIMHEHHE CBS3M MAaJoro paanyca ACUCTBHS, U3 OJHOTO WM HECKOJIBKUX yCTPOINCTB-KaHAMIATOB
(102), reHepupyIOMIHX a3p030JTb.

19. Crioco6 mo 1.18, oTmyaroniuiicst TeM, 9To omnpeneieHue ycrpoiicta (102), reHepupyromero a3po30Jib,
C KOTOPBIM CJIeIyeT YCTAHOBUTHL OecrpoBogHOe coenuHeHue (116) cBsI3u Maioro paauyca JeHCTBHs, BKIIIOYAST

BBI30B OTOOpaKeHHs MEPCOHATIBHBIM BBIYUCIUTEIBHBIM ycTpoiicTBOM (104) crmicka W3 OJHOTO WM He-
CKOJIBKUX YCTPOHCTB-KaHANAATOB (102), reHepupyromux aspo30ib; U

TIPUEM TI0JIH30BATEIBCKOTO BEIOOpA OHOTO M3 OJHOTO WIIM HECKOJBKHX yCTpoHCTB-KaHaunaros (102), re-
HEpHUPYIOIINX a’3po30ib, Kak ycrpoiictBa (102), reHepupyromero a’po3oib, ¢ KOTOPHIM CIEAYET YCTaHOBUTH
6ecnipoBotHOE coeauHenue (116) cBsa3n Manoro paanyca IeHCTBHA.

20. Crioco6 mo 1m.19, oTnMYarommiicst TeM, YTO BBI30B OTOOPAKEHHSI MEPCOHATBEHBIM BBIUYUCIHTEILHBIM
ycTpoiictBoM (104) crcka W3 OIHOTO WM HECKOJBKHX yCTPOWCTB-KaHAMAaToB (102), TeHEpUPYIOMHX ad3po-
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30JIb, Ha TIEPCOHAIBHOM BBIYHCIUTEIBHOM ycTpoiicTBe (104) n mpreM Hosb30BaTeNbCKOTO BHIOOpA OJHOTO U3
OJTHOTO WJIM HECKOJIBKHX ycTpoiicTB-kanauaatos (102), reHepupyoomux a’po30ib, Kak ycrpoiictsa (102), rexe-
PHUPYIOIIETO a’p030Jib, C KOTOPHIM CIIEIYEeT YCTAaHOBUTH OecrpoBoHOE coeanHenue (116) cBsa3u Mayioro paany-
ca JICWCTBUSA, BHITIOTHIET COOCTBEHHOE MpuriioxeHue (326).

21. Crioco6 mo 060oMy U3 MPEIbIIYIIUX MYHKTOB, OTIIMYAIOIIMICS TEM, YTO JOIOJHUTEIHHO BKIIIOYAET
MIpHEeM B MEPCOHAIBHOM BBIUHCIUTENLHOM ycTpoiicTBe (104) u3 yctpoiictBa (102), reHepUpYIOMIETO a3p030ib,
nHPOPMAIINH, XapaKTePU3YIOIeH (yHKITMOHUpOBaHue ycTpoicTBa (102), reHepupyromero a’po3oib, IOCpe-
cTBOM OecripoBoaHOTO coenuueHus (116) cBsA3M Maoro pamuyca JeiCcTBHS.

22. Cnoco6 no 1m.21, oTinyaromuiicss TeM, 4To JOMOJHHUTENFHO BKIIOUAET COXpaHeHHEe HH(OpMaInH, Xa-
paxTepusyroneil (pyHKIMOHUpOBaHKe ycTpoicTBa (102), reHepupyoomero a3po3oib, B Xxpanwmine (332) pan-
HBIX BeO-Opaysepa (324).

23. Cnoco6 mo m.21 nnu 22, oTnnuyaromuiicss TeM, 4TO JOMOJHHUTEIBHO BKIIIOYACT Mepeiavy MepcoHallb-
HBIM BBIYHCIHUTEIBHBIM ycTpoiictBoM (104) mHbOpMaImu, XapakTepu3yromei (yHKIIHOHUPOBAHHUE YCTPOMCTBA
(102), renepupyromiero a3po30ib, B ynaneHHsi cepsep (114).

24. Crioco0 1o .23, OTIUYAIOIIMKACS TeM, UTO Tiepe epeaadeii B ynaneHusii cepsep (114) nndopmanuu,
XapakTepu3ylonieil GyHKIMoHnpoBanne ycTpoiicta (102), TeHEpUPYIOMIEro a3po30iib, JOMOJHUTEIHHO BKITIO-
Haer

onpeneneHre yctanoBneHus coenuueHus (120) cBsa3u ¢ yaaneHHbIM cepBepoM (114) B mepcoHaIbHOM BBI-
YUCTUTENIHHOM ycTpoiicTBe (104), mpeAnoYTHTENEHO IMyTeM ONpENCIeHHUsS HANIWYHS OCTYNa K WHTEPHETY y
MIEPCOHANBHOTO BBIUUCIUTENLHOTO YCTpoiicTBa (104); u

B OTBET Ha OMNpEJEJICHUE OTCYTCTBUSI yCTaHOBJIEHHs coeanHeHus (120) cBs3u ¢ yoajeHHBIM CEpBEPOM
(114) B nepcoHaqbHOM BBHIYHCIUTENLHOM ycTpoiicTBe (104) BbI30B ycTaHOBKH coeauHenus (120) cBsa3u Mexay
MEPCOHAIBHBIM BBIYUCIUTENBHEIM yecTpoiicTBoM (104) n ynanennsiM cepBepoM (114), npeanodTUTENEHO MyTeM
BBI30Ba OCYILIECTBIICHUS IOCTYIA EPCOHAILHOTO BRIYUCIUTENBHOTO yeTpoiicTBa (104) k uHTEpHETY.

25. Crioco6 1o mo6oMy M3 MPEIpIIyIIUX MyHKTOB, OTJIMYAIOIIUICSA TEM, YTO JIONOJHUTEIBHO BKIIIOYACT
nepenady U3 NepCOHAIBHOTO BBIYHCIUTENLHOTO ycTpoiictBa (104) B yctpoiictBo (102), reHepupyroiiee adpo-
30116, HHDOpManmu i ycrpoiictBa (102), TeHepUPYIOIIETo adpo30ib, MOCPEICTBOM OSCIPOBOJIHOTO COCIHHE-
Hus (116) cBsA3M Manoro pamuyca JSHCTBUS, TPU STOM MPEATNIOYTHTEIHLHO WHpOpMaIus st ycrpoiictsa (102),
TEHEPUPYIOIIETO a3p030Jib, BKIIOYAET OJHY MM HECKOJIBKO YCTaHOBOK ycTpoiicTBa (102), reHepupyroImero as-
PO30JTb, /MW OOHOBJICHHE TIPOTPaMMHO-AIIAPATHOTO 00ECTICUeHNSI.

26. Crioco6 mo Jr060My M3 MPEIbIIYIIUX MYyHKTOB, OTIIMYAIOIIMICS TEM, YTO JOIOJHUTEIHHO BKIIIOYAET
npueM ¢aiinos it padotel PWA (328) n3 HekoToporo/ykazaHHOTo yJajieHHOTo cepsepa (114).

27. MallMHOYXUTAEMBbIil HOCUTENb, COACPKAILUNA MPOrPaMMHBIN KOJ|, MPU HCIIOIHEHUH KOTOPOTO MpoIiec-
copom (302) obecrnieunBaeTcsi ocyIecTBIeHHE mporeccopoM (302) cmocoba mo JIr00oMy U3 MPEIbIIYIINX MTyHK-
TOB.

28. IlepcoHasibHOE BHIYUCIUTENBHOE YCTPOHCTBO (104) msist CBSI3U € YCTPOHCTBOM, TEHEPUPYIOLIUM adpO-
30J]1b, COJEpKalIee

xpaawuine (306) TaHHBIX, B KOTOPOM XPAHHUTCS MPOTPAMMHBINA KOJI, TIPH UCIIOJIHEHUH KOTOPOTO TPOIIec-
copoM (302) obecrieunBaeTcs ocyiecTBiaeHue mpoieccopoM (302) cocobda mo arod6oMy u3 mir. 1-26; u

niporieccop (302), BBIMOJTHEHHBIH ¢ BO3MOKHOCTHIO UCTIOTHEHHSI YITOMSIHYTOTO TMPOTPAMMHOTO KOa.

29. TlepcoHaIEHOE BBIYHCIUTENbHOE YCTPOHCTBO (104), BHIMOJHEHHOE C BO3MOYKHOCTBIO CBSI3U C YCTPOM-
ctBoM (102), reHepUpYIOITUM a’p030Jib, IIOCPEICTBOM OecIpoBOIHOTO coequHeHus (116) CBSI3U Manoro pagmy-
ca JICHCTBYS, IPU 3TOM NIEPCOHAIIBHOE BBIYUCIUTENBLHOE YeTpoicTBO (104) comepxut npoueccop (302), BbIo-
HEHHBIN ¢ BO3MOYKHOCTBIO BBI30Ba

3arycKka coOCTBEHHBIM npuiioxeHueM (326) Be0-Opaysepa (324) Ha MepCOHAIEHOM BBIYHCIUTEIEHOM YCT-
poiictse (104);

3amycka BeO-OpaysepoM (324) nporpeccuBHoro BeO-npunoxenus, PWA, (328) Ha nepcoHalbHOM BBIYHC-
nuTenbHOM yeTpoiicTse (104) u

MIpeIOCTaBICHUsT COOCTBEHHBIM TipuioxkeHueM (326) BeO-Opaysepy (324) pecypca, mpudeM dTOT pecypc
BBI3BIBaET 00paboTKy BeO-Opayzepom (324) BbI30Ba, MpUHATOTO BeO-Opaysepom (324) nz PWA (328), npenna-
3HaUYEeHHOTO s yeTpoiicTBa (102), TeHEpHPYIOIIETo a3po307b, TIOCPEICTBOM HaIpaBIeHUsT KOMaHIbl HA OCHOBE
BBI30Ba B COOCTBEHHOE TpuiIokeHue (326), mpu 3TOM KOMaH/Ia MPUBOANUT K BHI30BY COOCTBEHHBIM MPHIIOKECHHU-
eM (326) cBs3W MEPCOHATBHOTO BBIYHCIUTENHLHOTO ycTporcTBa (102) ¢ ycrpotictBom (102), reHepupyrommm
a’p030J1b, MMOCPEJACTBOM OecTipoBOIHOTO coeanHeHus (116) cBs3u Maoro paanyca IeHCTBUS.
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