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AHHOTANIUA

JlaHHOE€ pPYKOBOJACTBO NpOrpaMMHUCTa K MNpOorpaMMHOMY MpoekTy «llumem perskcnbl c
yJIOBOJILCTBHEM» BKJIIOUAET B ceOs Takue pasfeinsl Kak: «BBeaeHue», «Ha3HaueHue U ycinoBus
OPUMEHEHHS TPOTPaMMbl», «XapaKTepUCTUKU Mporpammbl», «OOpalieHne K Tporpammer,
«BxonHbIe U BBIXOAHBIE JaHHbBIE», «COOOIIECHUS.

B paznene «BBenenue» ykazaHo HAaMMEHOBAaHUE NIPOTPAMMBI U KpaTKast XapaKTepUCTHUKA 00JIaCTH
MPUMEHEHUS JTAaHHOM IPOrPaMMBI.
B pazmene "HasnaueHwe u YCIIOBUSL NPUMEHEHUS MNPOrpaMMbl" NOJDKHBI OBITh YKa3aHBI
Ha3Ha4yeHHe U (YHKIINH, BHIIIOJIHAEMbIE IPOTPAMMOM, YCIOBUS, HEOOXOUMbIE IS BHIITOJIHEHUS
nporpaMmsl (00beM OnepaTHBHOM MaMATH, TPeOOBaHUS K COCTaBY U IapaMeTpaM MnepuQepuitHpx
YCTPOHCTB, TPeOOBAHUS K TPOTPAMMHOMY OOECIICYCHHIO U T. TI.).

B pazgene "XapakTepuCTHKH MNPOTrpaMMBbI" JOJDKHO OBITH NPHBEIEHO OMHCAHHWE OCHOBHBIX
XapaKTePUCTUK W OCOOEHHOCTEH MporpaMMbl (BPEMEHHBIC XapaKTEPUCTHKH, PEKUM pPabOTHI,
CpeACTBa KOHTPOJISI MPABUIBHOCTH BBHITIOJHEHUS UM CAMOBOCCTaHABIMBAEMOCTH MPOTPAMMBbI U
T.IL.).

B paznene "OOpamenue k nporpamme’ JT0JKHO OBITh MPUBEIEHO OMMCAHHUE MPOLEAYp BHI30Ba
MporpamMMmsI (CITOCOOBI TIEpe1aun YIPaBICHUs] M ITApaMETPOB TaHHBIX H JIP.).

B pa3nene "BxoaHble U BBIXOJHBIC JaHHBIE" JOKHO OBITh MPUBEIACHO ONMKCAHUE OpPTaHU3AlNUN
HCIOJIb3YEMOU BXOJIHOM U BBIXOJHON MH(GOPMAIIUH U, TPH HEOOXOAUMOCTH, €€ KOJIUPOBAHHUS.

B pasmene "CooOmienuss" 1OMKHBI OBITh YKa3aHbl TEKCTHl COOOINEHUM, BbIIaBaEMbIX
POrPaMMUCTy WMJIM OMEpPaTopy B XOJ€ BBHIMOJIHEHMS MPOTPaMMbl, OMMCAHUE UX COJIEPKaHUS U
JecTBUS, KOTOPBIE HEOOXOIMMO MPEANPUHSTH IO ITUM COOOIICHHUSIM.

Hacrosmuit JOKyMEHT HamvcaH B COOTBETCTBUH C TPEOOBAHUSIMH:

1) T'OCT 19.101-77 Bunel nporpamMm 1 IporpaMMHBIX JOKYMEHTOB [ 1];

2) T'OCT 19.102-77 Craguu pazpabotku [2];

3) T'OCT 19.103—77 O603Ha4eHust IPOrpaMM M MPOrPaMMHBIX JOKYMEHTOB [3];

4) TOCT 19.104-78 OcHoBHble HaanUCH [4];

5) TOCT 19.105-78 O6mue TpeboBaHUs K TPOTPaMMHBIM JJOKYMEHTaM [5];

6) T'OCT 19.106-78 TpeboBaHusi K NPOTPaMMHBIM JOKYMEHTaM, BBIOTHEHHBIM
MeYaTHBIM CIIOCO00M [6];

7) TOCT 19.504-79 PykoBoacTBO mporpamMmmucta. TpeOoBaHUS K COACPKAHUIO H

odopmienuro [7].

N3menenus k nanHoi PykoBoacTBY nmporpaMmmucTta 0ohOpMIISIIOTCS COTIIACHO
['OCT 19.603-78 [9].
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1 BBEJEHHE
1.1 HaumeHoBaHHMe MPOrpaMMbI
HaumenoBanue mnporpammbl: «JIoKanbHBIM cepBep M TpuiaoxeHus [omocoBas
KJIaBUATYypa».
HaunmenoBanue nporpaMMsl Ha aHrmickoM s3bike: «Local server for the Voice keyboard
applicationy.
HaunmenoBanue nporpammsl 11 mosib3oBatens: «Voice Keyboard servery.
1.2 Kparkas XapakTepucTHKA 00/1aCTH NPUMEHEHHUs TPOrPaMMBbI
IIporpaMMma siBIsiE€TCS JIOKAIbHBIM CEPBEPOM JUIsl MPUIIOXKEHUS ['0s10cOBast KilaBuaTypa.
JlokanbHBI cepBep MO3BOJISIET MNPWIOKEHUIO HMUTHUPOBAaTh HAXKATUA KJIABUIN Ha
KJIaBHAType, POCIYIINBAaTh MUKPO(OH U pacro3HaBaTh PeyH M0JIb30BaTes.
Taxoxke cepBep mpenoctaBisieT UHTepeEic UIs MPUIOKEHHS IO B3aUMOACHCTBUIO
KOMaHJaMH: JoOaBJIEHUE KJIABUIIL, TOJIOCOBBIX KOMaH/, UX U3MEHEHHE U Y/IaJICHHUE.
ITporpamma nocrtaBisieTcss B BHJIE UCHOJHAEMBIX (aillIoB A ONEPALMOHHBIX CUCTEM
Windows [14], MacOS [11].
H3m. JIucr Ne nokymenra [Tognuce [Hara
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2 HA3HAYEHMUE U YCJIOBUA IPUMEHEHUWS ITPOTI'PAMMBbI

(DyHKIIPIOHaJIbHOC Ha3HaA4Y€HUue

[Iporpamma mpenHa3HaueHa Jis  OOECTEUCHHs] OCHOBHOW  (DYHKIIMOHAJIILHOCTH
npuiiokeHus “I'onocoBas kinaBuaTypa’” Ha pa3IMYHBIX ONEPALlMOHHBIX CUCTEMAX.

[Iporpamma mo3BoJisieT UMUTUPOBATh HAXATHUsl KIJIABUIL HA KJIABHATYype, MPOCITYLINBATh
MHUKpPO(OH U pacro3HaBaTh PEYH MOJIH30BATEIIS;, XPAHUTh HH(OOPMAITUIO O COYETAHUAX KIJIABHII U
TOJIOCOBBIX KOMaHJ1ax M MPEJICTaBIsIeT HHTEephEnC 1Sl B3aUMOJICHCTBUSI C HEM.

3KC]’[J’[yaTaIII/IOHHOQ Ha3HAa4YCHHC

[TporpamMma 1oJKHA YKCILTYaTUPOBATHCS B KAYECTBE JIOKAJTLHOTO CepBepa MpH pa3padoTKe
uHTepdericHol yactu mnpuioxkenus: “['omocoBast kimaBmatypa”. Jlpyrue BHABI SKCILUTyaTalluu
JTAaHHOW MPOrpaMMBbl HE PacCMaTPHUBAIOTCS.

HNudpopmanus o pyHKUHMAX M NPUHIMIIE IKCILIYAaTALMH IPOrPaMMBbI

CepBep nomxkeH 00ecredynBaTh BO3MOKHOCTD BBITTOTHEHUS CIICAYIOMUX (PYHKITHIA:
1.  XpaHeHuWe TaHHBIX TPUIOKECHHS B JTOKATHHOU (PailioBO# cucteme
2. OOpaboTka 3ampoca Ha m00aBJICHHWE KOMaHIbl M COYETAaHUS KJABUII, KOTOPOE
AKTUBUPYETCS JaHHON KOMaHOM.
3. OOpabotka 3ampoca yaalieHuss KOMaH/Ibl 1 HA3HAUEHHOTO €1 COUeTaHMs KITaBHIIL
4.  OOpaboTka 3ampoca MOTYYSHHS BCEX COXPAHCHHBIX KOMaH] U COUYCTAaHUN KITaBHIIL
5. Pacno3naBanne TPOM3HECEHHOM  MOJB30BAaTEEM KOMAaH/bl, HAYMHAIONMICHCA C
CIEIHMAIbHOTO KIIF0UEBOTO CJIOBA, M aKTUBAIIMS COUETaHUS KJIABUII, HA3HAYEHHOI'0 3TOM KOMaHIe.
6. IlewyaTp pacrmo3HaHHOTO TEKCTa HAa PYCCKOM SI3BIKE IOCJIEC MPOWU3HECEHUs CHeIHabHOMI
KOMaH/bI “‘HareyaTan’”.
7.  DKCHOPT HACTPOEK KOMaHJ M codeTaHui kiaBui B ¢aiin B popmate JSON [10].
8.  HMmmoprt cioBaps KoMaHI W codyeTaHuW kiaBum u3 ¢aina ¢opmara JSON [10],
CO3IaHHOTO JTAHHBIM TPUITOKCHHEM.
9.  BpemeHHOE OTKJIFOUEHHUE PACIIO3HABAHUS KOMAaH/I.
[lepeuncnennsie TpeOOBaHUS JOKHBI TOAJIEPKUBATH paOOTY C PEUbI0 HA PYCCKOM S3BIKE.

TpeOoBaHMs K COCTABY M MapaMeTPaM TEXHHUYECKHUX CPeACTB

Jlnst paboTHI PHITIOKEHHSI HEOOXOIMMO YCTPOMCTBO ¢ onepaonHoi cuctemoit Windows
[14] 10 u Beime nau MacOS [11] 13.0 u BbIe, XapakTepUCTUKU KOTOPOTO MO3BOJISIIOT PabOTaTh

1 IMOJIb30BaThCA BCEMHU OCHOBHBIMU (1)YHKHI/I5[MI/I JaHHOI'O IIPUIIOKCHUA.

H3m. JIucr Ne nokymenra [Tognuce [Hara
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Jlnst Hame)xHoOM M Oecrniepe0oitHOM paboThl MPOrpaMMbl TPEOYETCsl CICAYIONTUN COCTaB
TEXHUUYECKUX CPEICTB:
1. OmneparuBHas namsaTh He MeHble 2 ['0.
2. CBoOogHOE MeCTO Ha BCTPOCHHOW maMaTu He MeHbIne 1 I'6.
3. Mukpodon
Brimeonucannsle  yciaoBHsL  00YyCIOBIEHBl  (DYHKIHMOHAJIBHOCTBIO — MPOrPAMMHOTO
JIOTIOJTHEHHS, TIPUMEPHBIM pPa3MEpPOM HCHOJHSAEMbIX (aijoB, a TakkKe MHUHUMAJIbHBIMU

CUCTECMHBIMHU Tp€6OBaHI/I}IMI/I HCJICBBIX ONCPALMOHHBIX CUCTCM.
2.5 TpeboBanus K UHPOPMANUOHHON U MPOTPAMMHON COBMECTUMOCTH

Jn1s1 BO3MOXXHOTO (DYyHKIIMOHMPOBAHUS KIIMEHTCKOTO BeO-caiiTa TpeOyeTcs mepCOHaNbHbIN
KOMITBIOTEP WJIM HOYTOYK, OCHAIIEHHBIH HHKEOMMCAHHBIMH ITPOTPAMMHBIMUA KOMITOHEHTaMH:

1. Tlaker PortAudio [12].
2. paiiBepsl 1uis pabOThI ¢ MUKPO(GOHOM

3. JlpatiBepsbl a1 paObOTHI C KJIaBUATYypOr

H3m. JIucr Ne nokymenra [Tognuce [Hara
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3 XAPAKTEPUCTHUKHU ITPOI'PAMMBI

TpeOoBaHMsI K BpeMEHHBIM XapPaKTEePUCTHKAM

BpemenHble XapaKTEpUCTUKHU 3aBUCAT OT MPOU3BOAUTEIBLHOCTH YCTPOMCTBA. 3aJiepiKKa
MCKAY BBOOAOM roJI0COBOU KOMaHbI U daKTUBALIUX COUCTAHU KJIABUII HC JOJI’KHA IMPCBLIIIATH 1

CEKYHJIBL.
TpeOoBaHMs K HATEKHOCTH

Jlist oGecniedeHust KOPPEKTHOCTH pabOThl IPHIIOKEHHUST HEOOXOAMMO:
1.  OGecneunTs IPOBEPKY BXOAHBIX JAHHBIX HA BCEX JTAIax MCIIOIb30BAHMS.
2. O6ecneunts Oecriepe0oifHOE MUTAaHUE TEXHUYECKUX YCTPOMCTB.
3.  OOecmeunTh 3amIUTy TEXHUYECKHX YCTPOWCTB OT BPEIOHOCHOTO TMPOTPAMMHOTO
o0ecrniedeHusl.
4.  OOecneuuTh PETyISIPHYIO IPOBEPKY 00OPYIOBAHHS M MPOTPAMMHOTO 0OeCrieueHus Ha
Hanuuue cOOeB M HETIOIA OK.

BoccTraHnoBJjieHHe mocJie 0TKa3a

[lpm oTKaze, KOTOPHI MPOM3OIIET BHYTPM BO BpeMs 3ampoca K CepBepy, Bpems

BOCCTAHOBJICHUSI HE TOJDKHO MPEBBINIATH BpeMeHH 00pabO0TKH CIIEIYIOIIETO 3ampoca CEPBEPOM.

ITpu oTka3e, KOTOPBIA MPOU3OIIEN IO BUHE KAKHX-THOO BHEHIHHUX (DAaKTOPOB M HE SBISETCS
HENOIPaBUMbIM, BpPEeMs BOCCTAHOBJICHHMS HE JOJDKHO MpPEBBIIIATH BPEMEHH, TpeOyroIllerocs Ha

nepe3arpy3Ky onepanioHHOM CHUCTEMBI U 3aITyCK IPOrPaMMBI.

Ecnu oTka3 ObL1 BEI3BaH HCUCIIPABHOCTBIO TEXHUYCCKHUX CPEACTB WJIN HCUCIIPABUMBIM cboem
OHepaHHOHHOfI CUCTEMBI, TO BpEMA BOCCTAHOBJICHUS HC JOJPKHO IIPEBLIIIATE BPpCMCHHU, HGO6XOI[I/IMOFO

JUISL YCTPAHEHUsI HEUCIIPABHOCTEN TEXHUYECKHUX U MMPOTPAMMHBIX CPEJICTB.
YcaoBus 3kcIutyaTanum

Knnmarndgeckue YCJI0BUA SKCIINTyaTallu! KIIMCHTA OOJIKHBI YAOBJICTBOPATH Tpe6OBaHI/I$IM,

IIPEABIBICHHBIM K YCTPOUCTBY I10J1b30BATENISA, HA KOTOPOM HCIIOJIB3YETCS JaHHAs IIPOrpaMma.
TpeGoBanusi k BUIamM 00C/IyKUBAHUSA

YcTpoiicTBO, MCHOIB3yeMOe sl KCIUTyaTallud MpPOTPaMMHOTO JOTOJHEHUS, TOJIKHO
OBITh 3aIIUIIEHO OT BUPYCOB U MPOXOJAUTH PEryJsIpHbIE TPOBEPKU MPOTPAMMHOI0 OOecrieueHust

U 000py/IOBaHMs Ha HaJTM4ne cOOEB.
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4 OBPAIIEHMUE K ITPOI'PAMME

Onucanue npoueayp BbI30Ba MPOrpaMMbl

JInst 3amycka cepBepa Ha JIOKQJIbHOW MallMHE B pEXUME pa3paboTKH HEOOXOIHMO
YIOCTOBEPUTHCS, UTO B UCXOTHOM TEKCTE MporpaMmsbl B GyHKIMK main() ¢aitia main.py OTCYyTCTBYET
(unm 3aKkOMMEHTHpOBaHa) cTpoka ¢ TekctoM os.chdir(sys. MEIPASS). TTocne yero Heo6xoaumo
BBINIOJIHUTH CJIEAYIOUTYI0 KOMaHAy B TE€pMHHaie cucTteMbl python main.py -p windows mis
onepanronHoit cucreMbl Windows [14] wim python main.py -p macos mis omneparroHHON

cuctembl MacOS [11].
ITpu HEOOXOIUMOCTH CAMOCTOSITEILHON COOPKU HCIIONHAEMBIX (DailiioB HEOOXOIUMO:

1) Y6enurbes, yTo MepBasi CTPOKa B UCXOAHOM TEKCTe MPOrpaMMbl B pyHKIMU main() daiina
main.py-cTpoka ¢ TekctoM os.chdir(sys. MEIPASS).

2) BeimonauTs KOMaHAy pip install -r requirements.txt B TepMuHaie, HAXOIACh B KOPHEBOM
MarKe MpoeKTa.

3) BemonauTtes kOMaHmy pyinstaller main-windows.spec 171 ONEpallMOHHOW CHCTEMBI

Windows [14] win pyinstaller main-macos.spec s onepaunoHHoi cuctembl MacOS

[11].

[TonmyuyeHHbIil HcTioNHAEMBIN (aitn Oyaer HaxoAUThbCs B JupekTopuH dist B KOpHEBOW Marmke

IIPOEKTA.

Jlnst 3amycka cepBepa Ha JIOKaJbHOW MalllMHE W3 MCIOJHsAEMOro daiaa HeoO0X0auMo
NOJYYUTh WCIONMHSAEMBbIH (ailml  uis KOHKPETHOM  ONepallMOHHOM cuctembl  (co3aaB
CaMOCTOSITENIbHO, KaK B IIyHKTE BBIIIE MM 3arpy3uB (ailibl M3 PENr30B  PENO3UTOPHUs
DmitySH/voice-keyboard-core [17]) ¥ BBIIOJHUTH KOMaHAy B TEepMUHANE .\<HA3BaHUE
ucrnoHsemMoro ¢aina> -p windows st onepanronHoi cuctembl Windows [ 14] wiu ./<Ha3BaHue

UCTIONIHAEMOro (haitna> -p macos i onepaunoHHoi cuctembl MacOS [11].

4.1.1 XpaHeHue TaHHBIX NPUJIOKEHHS B JIOKAJbHOM (palJIOBOH cUCTeMe

Daisbl TPUIOKEHUS XPAHATCA:

st ONEepalIMOHHON CUCTEMBI Windows [14] — no nyTsIM
C:\Users\<username>\AppData\Roaming\VoiceKeyboard u C:\Users\<username>
\AppData\Local\Temp

Jns onepaunonHoit cucrembl MacOS [11] — nmo myrsim /Users/<username>/Library u
/var/folders
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4.1.2 O0padoTrka 3ampoca Ha Jd00aBJeHHE KOMAHJAbI M COYETAHHMS KJABHMII, KOTOpoe
AKTUBUPYETCH TaHHOI KOMAH/I0i
Kmunent nocsutaer gRPC [16] -3ampoc AddCommand x cepsucy Commands (cm. Tabnuma
1, Tabnwuma 2).
4.1.3 O0padoTka 3anpoca yaajJeHuss KOMaH/Abl 1 HA3HAYEHHOI0 el COYeTAHMS KJIABUII
Kmuent moceutaer gRPC [16] -3ampoc DeleteCommandk cepBucy Commands (cwm.
Ta6muma 1, Tabnuma 2).
4.1.4 O0padoTKa 3anpoca NMoJIy4eHusi BCeX COXPAaHEHHbBIX KOMAH/ ¥ COYETAHUIN KJIaBHII
Kmuent noceunaer gRPC [16] -3anpoc GetCommandscepsucy Commands (cm. Tabnuna
1, Tabnwuma 2).
4.1.5 Pacno3HaBaHue TNPOM3HECEHHOH  MOJBb30BaTeJeM KOMAaHAbl, HAaYMHAKOIIeHca ¢
CIEeNHATbHOI0 KJIKYeBOr0 CJI0BAa, U AKTHUBALMSA COYETAHUS KJIABHII, HA3HAYEHHOI'O ITO

KOMAaHIe

Pacno3zHaBanne TPOM3HECEHHOM  IOJB30BAaTENEM  KOMAHJAbL, HAYMHAKOIICHCA C
CIICIIHAILHOI'O KIIIOUEBOI'O CI0BA ““KJIaBa’’, 1 aKTHBAIIMS COUYCTAHMS KIABUII, HA3HAUCHHOT'O STOU
KOMaH/ie, TIPOUCXOANT B (JOHOBOM pPEXKHUME NpU pabOTe MPOrpaMMbl, TPU YCIOBHH, YTO HE
AKTHUBHO BPEMEHHOE OTKJIFOUEHHUE PACIIO3HABAHUS KOMaH/I.

4.1.6 IleyaThr PacmO3HAHHOIO TEKCTA HA PYCCKOM SI3bIKE IMOCJE NMPOU3HECEHUN CIelHaATbHOI
KOMAaHLI “Haneyarai’”
[leyaTp pacno3HAaHHOTO TEKCTa HA PYCCKOM SI3bIKE MPOUCXOAUT aBTOMATHUYECKU MPHU

npou3HeceHnu (pasbl “KiaBa HamedaTail” (“kiaBa” — KJIIOYEBOE CJIOBO Havana (pasel uis
IIPUJIOKEHUS) , IPH YCIIOBUH, YTO HE aKTUBHO BPEMEHHOE OTKJIIOUEHUE PACIIO3HABAHUS KOMAHN.

4.1.7 JKcnopT HACTPOEK KOMAH/ M coYeTaHuil KiaaBul B ¢paiin B popmare JSON [10]
Kmuent moceutaer gRPC [16] -3ampoc ExportCommands cepBucy Commands (cwm.
Ta6muma 1, Tabnuma 2).
4.1.8 UmmnoprT cjioBapsi KOMaH/ U coueTannil kiaasum u3 ¢aiisia ¢gopmara JSON [10], coznanHoro
JAHHBIM MPUJIOKEHHEM
Kmuent moceuaer gRPC [16] -3ampoc ImportCommands cepBucy Commands (cwm.
Ta6muma 1, Tabnuma 2).
4.1.9 BpemeHHoO€e OTKJ/IIOYEHHS PACTIO3HABAHUS KOMAaH/]

Kmuent moceutaer gRPC- [16] 3anpoc ChangeMicrophoneStatus cepsucy AppControl,
(cm. Tabnuna 3, Tabnuma 4).
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S BXOJIHBIE ! BBIXO/HBbIE JAHHBIE

5.1 TpeGoBaHus K BXOAHbIM TaHHBIM

12

BxomnHbie manHbIe 11 IPUIIOKEHUS MTPEACTABIISIIOT COOOM:

1)  Ayamonorok, 3aXBaThIBA€MbIil MUKPO(OHOM MOJIH30BATEIS.

2)  ®aiinel popmatos JSON [10], YAML [15].

3)  CTpoKxoBBIi MapaMeTp, yKa3blBaeMbIH MIPH 3aITyCKE MPUITOKEHHUS.

4)  Cepuanu3oBaHHBIC B OMHApHBIN (opmar mpHu moMoIiu Mexanusma Protocol Buffers [13]

CTPYKTYpUpPOBaHHBIE COOOIICHHUS, NIEpeaaBaeMble B COOTBETCTBUU ¢ KoHIenuueil gRPC

[16].

5.2 TpeOGoBaHus K BLIXOJAHbIM IAHHBIM

BrixonHble JaHHBIE IPEACTABISIOT COOOM:

1) OwmynupoBaHHBIE C IOMOIIBIO BUPTYaJIbHOM KJIaBHATYpPbhl HAYKATHUS KJIaBUII KJIABUATYPHI.

2)  @aiinsl popmara JSON [10].

3) CepuanuzoBaHHbIC B OMHApHBIN GopMat npu momoimnu Mexanusma Protocol Buffers [13]

CTPYKTYPUPOBAHHBIE COOOIICHMS, TIEpeaBacMbie B COOTBETCTBUM C KoHuenmuern gRPC

[16].
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6 COOBIIEHMSA

1) [Ipu mombiTke uTeHUs ¢aiaa ¢ KOMaHAaMH, Korja (aitia He CymecTBYyeT, CepBep
BO3BpaIaeT omuoKy ¢ coobmenneM "daiisr ¢ KOMaH1aMu HE HalieH".

2) [Ipu mombiTKe uTeHHs (Qaiina ¢ KOMaHAaMH, Korjaa (aill MMeeT HEKOPPEKTHBIN
¢dopmar, cepep Bo3Bpamaer omnoky ¢ coodmenneM "Hekoppextasiit JSON daiin".

3) [Tpu nmompITKE uTeHUs (haiiya c KOMaHAaMH, KOTJia YTeHHe (paiiia CBSI3aHO C OITMOKOM
OTIEPAIIMOHHON CHCTEMBI, CEpBEP BO3BpAIaeT OMHUOKY ¢ coodmieHueM "HeBO3MOKHO TPOUNTATh
daiin ¢ komangamu"

4) [Ipu monwiTke 3anmucyu ¢aitna ¢ KOMaHIaMH, KOT/Ia YKa3aHHOTO MYTH ISl 3aIiCH HE
CYIIIECTBYET, CEPBEP BO3BpaIiaeT ommoKy ¢ cooomenrem "[1yTs <myTs> He CcyIecTByeT".

5) [Tpu mompITKe 3anucu (aiiyia ¢ KOMaHJaMH, KOT/1a 3auCh (haiisia CBSI3aHO C OITHOKOM
OTIEPALIMOHHOM CHCTEMBI, CepBEp BO3BpaIlaeT omMOKy ¢ coodmenneM "HeBo3MOXKHO 3amucartb
daiin c komanaamu'".

6) [Tpu nombiTke 106aBlIeHUST KOMaHAbl C HEMOAACPKMUBAEMBIMU CUMBOJIAMH B TEKCTE
KOMaHJIbl, CepBep BO3Bpamaer omuoOKy ¢ coobmenueM "CHMBOI <CHMBOJ>B KOMaHJIC
<KOMaHJa> He pa3pelieH".

7) [Ipn nombiTke AO00aBICHHUS KOMAHIbI C HEMOAJICPKUBACMBIMU KJIABUIIIAMH IS
aKTUBAIMH, CepBep Bo3BpamaeT omunoOky "KnaBuma <kiaBuia™> He HOJIepKUBaeTCs .

8) [Tpu momeiTKe 106aBIEHUST KOMaHbl, KOTOpas y»Ke CYIIECTBYET, CEPBEpP BO3BpaIacT
ommOKy ¢ coobmenueM "Komanaa <koMaH1a> yXe CyIecTByeT".

9) [Ipu mombITKE ymaneHUs: KOMaHIbI, KOTOpas HE CYIIECTBYET, CEPBEP BO3BpAIACT
omnoOKy ¢ coobmmenreM "Komanna <komaHaa> He CymecTByer".

10) [Ipu mombiTKe m00aBICHUS KOMAHIBI, HAYajl0 KOTOPOM TOXO0XKE Ha CIOBO
“HareyaTaii”, cepBep BO3BpalaeT ommokKy ¢ coodmennemM "llepBoe CI0BO B KOMaH/Ie HE MOKET

OBITh ITOXOKE HA 'Hareyaran'.
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crangaptos, 2001.

7) I'OCT 19.504-79 PykoBomcTBO TmporpamMmucta. TpeOoBaHHs K COACP)KAHUIO U
opopmienuro. //Enunas cucrema mporpammuoin mokymentanuu. — M.: UIIK M3marenbcTBO
cranaaptos, 2001.

8) I'OCT 19.602-78 ECIIJI. IlpaBuia myOGnupoBaHuUs, ydeTa W XpaHEHHUS MPOTPAMMHBIX
JIOKYMEHTOB, BBIITOJIHEHHBIX TIEYaTHBIM crioco0oMm. — MockBa: Ctangaptuadopm, 2005

9) I'OCT 19.603—78 OOmme mnpaBuina BHECeHUs U3MeHeHUW. // Enunas cucrema
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10)  JSON. [Onektponnsiii pecypc] — URL: https://www.json.org/json-en.html pexum
JoCTyTa: cBOOOAHBIN (1aTa oopamenus: 10.04.2023).

11)  MacOS (omeparmoHHas CHUCTEMA). [DnekTpoHHBIE  pecypc] — URL:
https://developer.apple.com/macos/ pexxum noctymna: cBoOoaHbIH (1aTta oOparieHus: 30.03.2023).

12)  PortAudio. [DnekTponnsiii pecypc] — URL: http://www.portaudio.com/ pexxum mocryna:
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13)  Protocol Buffers. [Dnextponnsiii pecypc] — URL: https://protobuf.dev/ pexum nocryna:
cBoOOaHBIN (aTa obopamenus: 10.04.2023).

14)  Windows  (omepamwonHass  cucrtema).  [OmektpoHnbli  pecypc] —  URL:
https://support.microsoft.com/ru-ru/windows pexxum goctymna: CBOOOAHBIA (I1aTa OOpaIeHUs:
30.03.2023)

15)  YAML. [Onexrponnsiii pecypc] — URL: https://yaml.org/ pexxum noctymna: cBOOOIHBIN
(mara oOpamenus: 10.04.2023).
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obpamenus: 22.03.2023).
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keyboard-core/releases pexxum qoctymna: cBOOOAHBIH (qarta obpamenus: 10.04.2023).
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MNPUJIOKEHHUE 1 TEPMHUHOJIOI' IS

CoueTaHue KJIaBUII — Pa3HOBUIHOCTh HHTEpderica B3aUMOIEHCTBUS C BEIYUCIUTETHHBIM
YCTPOMCTBOM, MPECTABIISIIONIAs COOON HakaTHe KHOMKHU/KIABUIIKM Ha KIABUAType, KOTOPOMY
Ha3HAYCHO HEKOE JICHCTBHE - KOMaHIbl, HCIIOJHSIEMbIC TAHHOM CHUCTEMOI.

HNmnopt — nobaBiieHe JaHHBIX, BCTaBKa JAHHBIX U3 BHEIIHUX MCTOYHUKOB B TEKYILUH
¢aiin/nokymeHnT/0a3y JaHHBIX.

DKCIOPT — COXpaHEHUE JIOKYMEHTA MPOTrPaMMBI HE B POIHOM JIJIsl IPOTpaMMBbI (popmare
daiina, a B popMare Ipyrou mporpaMmel.
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IMPNJIOKEHHUE 2

Tabauya 1. Onucanue memooos gRPC [16] cepsuca Commands.

HasBanmue IIpunumaemoe coodmenne | Bo3ppamaemoe coo0menue
AddCommand AddCommandRequest google.protobuf. Empty
DeleteCommand DeleteCommandRequest google.protobuf.Empty
GetCommands google.protobuf. Empty GetCommandsResponse
ImportCommands ImportCommandsRequest google.protobuf. Empty
ExportCommands ExportCommandsRequest google.protobuf.Empty

Tabnuya 2. Onucanue cooowenuii gRPC [16] cepsuca Commands.

HasBanmue Tunsl 1 Ha3BaHUA MOJIEH

AddCommandRequest string command
string hotkey

DeleteCommandRequest string command
GetCommandsResponse map<string, string> commands
ImportCommandsRequest string path
ExportCommandsRequest string path
google.protobuf. Empty -

Tabnuya 3. Onucanue memooos gRPC [16] cepsuca AppControl.

HasBanmue IIpuanmaemoe coodeHne Bo3spamaemoe
coodueHune
ChangeMicrophoneStatus ChangeMicrophoneStatusRequest | google.protobuf. Empty

Tabauya 4. Onucanue coodbwenuti gRPC [16] cepsuca AppControl.

Ha3zBanmue

Tunsi

M HA3BaHUA MOJIel

ChangeMicrophoneStatusRequest

bool on

google.protobuf.Empty
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JUCT PETUCTPAIIUU U3SMEHEHUI

Howmepa nucroB (cTpanmir) Bcero No Bxomsmg IT Ha
3M. JINCTOB JTOKYMEHTa ni Ne OJIITUCH Ta
H3M 3a HO aHH
(cTpanun) B COMPOBOAUTEIND

€HEHHBIX |MEHEHHBI| BBIX |yJIUPOBAHH

OKYMEHTE HOTO

X BIX AOKIM
JIOKyMEHTA U
JaTa
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