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BBEJEHHWNE

1

1.1 HaumeHoBaHMe nporpamMmMsbI

4

HaumenoBanue nporpammel: «HactonpHoe nipunoxeHue ['osiocoBas KiiaBuaTypar».

HavmeHoBaHMe TmiporpaMMbl Ha aHI/IMNWCKOM si3bike: «Desktop application Voice

keyboard».

KpaTtkoe HauMeHoBaHHe rniporpaMmel: «Voice Keyboard app».

1.2 KpaTKas XxapakTepuCTHKa 00/1aCTH MPUMeHEeHHs MPOrPpaMMBbl

[TporpaMma siBAsieTCSl HaCTOJIBHBIM TpWIOXKeHHeM. IIpusokeHue npesHasHauyeHO [

TTOBBIILI€HUA y,[[OGCTBEl mpur pa60Te IMoJIb30BaTesid C IIepCOHA/IbHBIM KOMITBIOTEPOM. Taxoke MoXKeT

OBITH MCIIO/Ib30BAHO AJIdd TIOBBIIIEHUS TIPOU3BOAWUTE/IBHOCTU U 9(b(1)€KTI/IBHOCTI/I B pa60Te C

Pa3/IMUYHBIMU COUETAHHUAMUN K/1dBHIII.

B wuHTepdeiice TPUIOKEHHS TIOMb30BaTe/lb MOXeT [00aBUTh COUeTaHWe K/IaBUII U

Ha3HAYWUTh OAHY H/IM HECKOJIBKO I'OJIOCOBBLIX KOMAH/Z, AJId €r0 BbIIIO/IHEHMWAA. Taxke BO3MOXKHO

YAA/INTh, IIPOCMOTPETHL BCe COUETAHWA U UMIIOPTUPOBATH W/IK 3KCIIOPTHUPOBATH HaCTpOﬁKH.

[TporpaMma mnocTaB/sieTcsi A CAeJylOLIUX OrnepalyoHHbIX cucteM: MacOS [14],

Windows [19].
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2 HA3HAYEHHWE PA3PABOTKHA

2.1 DyHKIMOHA/IbHOE Ha3HAUeHue

[IporpamMa mpejgHa3HaueHa /i TpeJoCTaBlAeHUs: HHTepdelica B3auMO/eHCTBUS

IM0JIb30BaTe/Isd C JIOKA/JIbHBIM CEPBEPOM.

[MpunokeHre TIO3BOJISIET TIOB30BaTEM0 [[0OAB/ISATL HOBbIe COUETAaHUs KJIABUII U
MpUCBauBaTh UM KOMaH/bl, yAa/ISITh CyILleCTBYIOLIHe, a TAK)Ke UMIIOPTUPOBATh U SKCIIOPTHPOBATh
HACTPOMKU TpUIo)KeHusi. Takke eCcTb BO3MOXXHOCTb BPEMEHHO OTK/IHUMUTH pacro3HaBaHUe

KOMaH/j //11 y00CTBa M0/Ib30BaTeJIs.
2.2 JKCIUlyaTaliOHHOe Ha3HaYeHue

[Tporpamma /10/KHa SKCITyaTUPOBAaThCs B KaueCTBe MHTeP(erCHOM YacT TIPUIOXKeHH s
«['onocoBasi knaBuatrypa». [lporpamMma TipefjoCTaB/sieT I0/b30BaTeNbCKUN WHTepdec st
B3auMO/IeNCTBUS C (DYHKL[MOHAIOM JIOKA/IbHOTO cepBepa MpuioXkeHus «I'0/10coBast KJlaBUaTypay».

,Z[pyrlxle BH /bl NCII0/Ib30BAHHA Hpe,Z[CTaBJIEHHOI‘;I MMporpaMmsal He pdCCMATPHUBAKOTCA.
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3 TEXHUYECKHNE XAPAKTEPUCTUKHN

3.1 ITocTaHoBKa 3aiau /i1 pa3padoTKH MPorpaMmbl

[TpunoyxeHue A0/HKHO 0OeCIieyrBaTh BO3MOKHOCTD BBITIOJTHEHUS C/IEAYIOIINX (DYHKITHIM:

1. [obaBneHne KOMaHZABI U COYeTaHWs K/IABUIL, KOTOPOe aKTUBHDPYETCSl JaHHOU
KOMaH/[0M.

2. PefiakTpoBaHye KOMaH/l, Ha3HaUeHHbIX COUeTaHUI0 K/IaBUILL.

3. PefiakTHpoBaHye coueTaHUs K/1aBUIL, HA3HAUEHHOT0 KOMaH/jaM.

4, Y paneHve KoMaH/Ibl U Ha3HAUEHHOT'O el COUeTaHUIO K/IaBHIIL.

5. [TpocMOTp Cy1LecTBYIOIMX KOMAaH/, U COYeTaHWM K/IaBUILL.

6. OKCMopT HAaCTPOeK KOMaH/, U coueTaHuH K/aBuill B (aiis B popmaTe JSON [16].

7. VIMIiopT cnoBapsi KOMaH/, U coueTaHW KiaBuill U3 ¢aiina gopmara JSON [16],
CO3/]JaHHOT'O JIaHHBIM PUJIO’KEHUEM.

8. BbIBO/, BCII/IBIBAIOLIMX MTO/ICKA30K O HEBO3MOXXHOCTU COTIOCTaBUTh pacrio3HaHHbIN
TeKCT TO/I0COBOM KOMaH/e.

9. ITpuocTaHoBKa pacrio3HaBaHUS TIPUIOKEHWEM KOMaH/I.

[TepeuniciieHHbIe TPeOOBAHUS [IO/DKHBI TIO//I€P>KUBATh PA0OTY C peUbl0 Ha PYCCKOM SI3bIKE,
a TaKKe KOPpPeKTHO paboTaTe B /BYX mnpuiaoxeHusx, ajas MacOS [17] u Windows [19]
COOTBETCTBEHHO.

3.2 Onucanue 1 000CHOBaHHUE a/ITOPUTMA (PYHKIUOHUPOBAHUA MPOrPaMMBbI
3.2.1 Onwucanue aaropuT™Ma (pyHKIIOHUPOBAHUSA NPOrpaMMbI

'oToBOe mpuUnoXeHre MOXKeT OBbITh 3arpykKeHo 13 penr3oB B perno3utopur GitHub [15]
WIA MOXeT OBITb CAMOCTOSTENILHO COOpaHO W3 OTKPBITBIX WCXOJHHWKOB. I[IpuiokeHue
rpeZiocTaBisieT KOM(OPTHBIN [Jis1 T0/Ib30BaTeslsi UHTepdeiic, MakCMManbHO YITPOLIAOIIUN
B3aMMO/IeHICTBHE C TMPHIOKEHUEM U CEPBEPOM COOTBETCTBEHHO. [[jisi 3Toro Obut pa3paboTaHbI

[IBa pa3uuHbIX mpunoxkenus s MacOS [17] u Windows [19] ¢ oavHakoBbIM Habopom
GyHKLMH.
WHTepdeiic yaoBaeTBOPSIET C/IeAYIOMAM TPeOOBaHHSIM:

1) Tlonb3oBarenbckuii WHTep(dENC MO/DKeH OBITH peanr30BaH B BHjle TPHIOKEHUS B
cTpoke MeHto At MacOS [17], cuctemHom Tpee At Windows [19].

2) [laHHBI TIpOrpaMMHBIA NPOAYKT JO/DKEH UMeTb WMHTep(eliC CTUIM30BaHHBIA MO/,
MacOS [17] nwmu Windows [19].

3) /[u3aliH NpUIoKeH!s [J0/DKeH UMeThb MOHATHBIN [J1s1 I0/Ib30BaTesi UHTepgeric.
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4) DnemeHThI UHTepdelica AO/KHBI ObITh BBITIOJTHEHBI B OIHOM CTHJIE C UCII0/Ib30BaHUEM
MHHHMa/bHOTO KOJIMUeCTBa LIBETOB U BH/IOB LIPU(TOB.

5) Paboune 3/1eMeHTHI JO/DKHBI OT/IHUAThCS OT CTaTUYeCKHUX.

6) Paboune 3/1eMeHTbI [JO/DKHbI HMeTh Ha3BaHWs W/WIM WKOHKH, TI03BOJISIOLME

0/IHO3HAYHO UMUTHUPOBATh BbITMIOJ/IHSIEMble MU (QYHKLWU.

7) S$13bIK uHTepeiica — pycckuil. CMeHa S3bIKOBOIO NakeTa He MpelyCMOTpeHa.

8) CurHamuszaius 00 ommMOKax [J0/DKHA CTUIMCTAYECKU (I[BETOM) BBIJENATHCI U

COMPOBOXKAATHCS MO/ICKa3KaMU O JJaIbHeNIINX 1eACTBUSIX.

9) Unrepdetic mo/mkKeH OBITH CIPOEKTUPOBAH C YUETOM PA3MYHBIX 3KPaHHBIX

paspelleHuH.

10) Inss 37eMeHTOB, pa3MeIeHHBbIX BHE BHAWMOW 00/IaCTH 3/7€MEHTOB YIIpaBJIEeHMUS,

JIO/DKHA OBITH TIpETyCMOTPEHAa BO3MOXXHOCTh MPOKPYTKH.
11) ITpocTpaHcTBeHHasi KOMIIOHOBKa ()OpPM M pa3MepHble XapaKTePUCTUKU KHOMOK
JIOJDKHBI 00ecrieunBaTh OBICTPBINM AOCTYTI K (DYHKLIVSIM TIPUIOXKEHUS.

VHuTepdeiic peann3oBaH C MOMOLbI pa3/UYHbIX View, B3aUMOJEHCTBYIOLUX MeXAy
co00# ¥ UMEIOIIMX 3/IeMEHTHI [I/isi B3aUMOZEHCTBUS TI0b30BaTe/Isl C TIPUIO’KEHUeM TakKUX Kak
KHOIIKH, TI0J151 /151 BBOZA U AIpyTOe.

[TpunoyxeHue TipejcTaB/sieT U3 cebs OKHO, KOTOPOe CBOPAauMBaeTCs B CTPOKY MEHIO Ha
MacOS [17] u B cuctemHbIii Tpeit Ha Windows [19], uTo mo3BossieT 1MoJib30BaTes0 B /000
MOMEHT O00paTUThCSI K WHTepQelicy TIpM 3TOM He Harpyas CTPOKy C BKJIaJKaMH
JIOTIO/THUTE/TbHBIM TPUJI0>KEHHEM.

[pu 3amycke NpuIoKeHUs IPOMCXOUT 3aIlyCK cepBepa MOCPeACTBOM MCIOIHeHUs bash
KoMaHzbl. [Ipuno)keHre He aKTUBUPYETCS MOKa He Oy/JieT yCTaHOB/IEHO COeJUHEHHe C CEPBEPOM,
TO eCTb TIPUJIO’KEHUE XK/IeT MoKa CepBep MOTHOCTBIO 3aMyCTUTCS U OyZeT TOTOB K pabote. [anee
T0JIb30BaTe b TIOTa/laéT Ha OCHOBHYIO CTPaHUIy C BbIOOPOM pa3/MuUHBIX AEWCTBUM U C Heé
ToraziaeT Ha ApyTHe View, B 3aBUCUMOCTH OT BbIOOpa (hyHKILIMOHAIA.

B3aumopeiictBue ¢ cepBepoM ocyiectBiaseTcs: nocpeactsoM gRPC, HaCTpOeHHOro Kak
Ha CTOPOHe cepBepa, Tak U Ha CTOPOHe K/ueHTa. Pean3oBaHbl CepBUCHI /1S 3alIPOCOB K CepBepy
U o0paboTku oTBeTOB. KakzAblii OTBeT, MpUXOJMIIMNA OT cepBepa, 0OpabaThiBaeTcs, uTO
HCK/TFOUaeT BO3HUKHOBEeHUe Helpe/IBU/IeHHbIX OIMOO0K MPHU B3aMMO/EHCTBUH C CEPBEPOM.

3.2.2 OO6ocHoBaHHe BBIOOpA a/ITOPUTMOB

Beuto pa3paboTaHo [JBa aHAJOTWYHBIX 10 (YHKLUWOHA/Ny TPWIOKEHUs TOJ TaKue

orepaioHHble cucteMbl Kak MacOS [17] u Windows [19]. 3To 61710 ciesiaHo [i/1s JOCTVXKEHUS

N3m. JIncr Ne fokymMeHTa [Toanuck Hara

RU.17701729.02.02-01 81 01-1

MuB. Ne mopyi. ITopn. u gata | B3am. MTHB. Ne MuB. No ny6i1. ITopamn. u nata




8
RU.17701729.02.02-01 81 01-1

MaKCHManabHOTO yA00CTBAa M 3CTETHMUECKW TIPUATHOTO HHTepdelica B3auMO/eHCTBUS
T0JTb30BaTeNsl C cUcTeMO. Bce 3/ieMeHThI B 000MX TIPUIOXKEHUSX COO/IO/Ial0T OOIUN CTHIIb

KOHKpETHOﬁ OHEP&L[PIOHHOIZ CHUCTEMBI, a TdKXKe HUCIIOJIB3YIHOTCA YHUKA/IBHBIE YdCTHU HHTepd)EﬁCa

MacOS [17] u Windows [19].

Takke [Ba TIpUIOXKeHUs1 ObLM pa3paboTaHbl /il yBeJWYeHHs TOTeHIMaJbHOTO

KOJINUeCTBa I0/Ib30BaTe/eHn.
3.3 Onucanue ¥ 000CHOBaHHE METO/la OPTraHU3al[UM BXOJHBIX M BBIXOAHBIX JJAHHBIX
3.3.1 OnucaHue opraHv3anui BXOAHBIX U BbIXO/JHbIX JAHHBIX

B BHe BXOJHBIX JdHHBIX 6y,£[}7T MnpeacCTaB/IEHbI: HAXKATHA K/IdBUI, d TAKXKe pd3/IMYHbIE

BapHUaHThl B3aMMO/IeICTBUS TI0/Ib30BaTessl C MHTep(elicoM (HarpumMep: Ha)kaTye, MPOKPYTKa U T.
a.).

B KauecTBe BBIXO/IHBIX JAHHBIX TIPEIOCTaB/IEHO U3MeHeHre UHTepdelica MPUIOKEeHHs B
3aBHCUMOCTH OT JIefiCTBHIA TIo/1b30BaTest. [Ipy HEBO3MO)KHOCTH COXPaHUTH/yIaluTh KOMaH[Yy, a
TaKKe HMMITOPTHPOBATh/KCIIOPTUPOBaTh HACTPOMKU TIPUJIOXKEHUS], TI0/Ib30BaTeNlb IOIYUUT
BCIUIbIBalOIIIee yBeloM/IeHHe C onOKor. Takxke yBeZomieHUst 00 ommOKax OyyT NMPUXOAUTEH B
Cjlyyae HEBO3MOXKHOCTHM TIOJIyUMTh BCe KOMaH/bl C CepBepa WM JKe TIPUOCTaHOBUTH
pacrio3HaBaHye KOMaH/, NpuiokeHreM. JIro60oe B3anMoieiicTBHe ¢ cepBepoM 00pabaTbhiBaeTcst U

B CJTy4ae OIIMOOK I10Jib30BaTesTb Oy1eT MporH(GOPMHUPOBAH O MPOU30ILEeAIIEM.
3.3.2 (O6ocHoBaHHe BbIOOPA MeTO/ia OPraHU3aMH BXO/JHBIX U BBIXOJHBIX JAHHBIX

BriOpaHHbIe METO/IbI OPraHU3al[iK JAHHBIX 00YC/IOB/IEHBI YA0OCTBOM U KOPPEKTHOCTBIO
B3aUMO/IeHCTBUSI TI0Tb30BaTe s ¢ pa3pabaTbiBaeMbIM NpuioyKeHHeM. OCHOBHOM aKLIeHT Jie/laeTCst
Ha KOM(OpTHOe WCII0/Ib30BaHWe TIpuoxkeHusi «['omocoBasi KiaBuarypa». VIHble CrocCOOBI
B3aUMO/IEHCTBUST OyAyT He TakK YZAOOHBI [jIi HAuMHAIOIIUX I10/Ib30BaTesied TepCOHATbHBIX

KOMITBIOTEPOB U JIMLIb 3aTPYAHAT UCTIO/Ib30BaHMe TIPUIOKEHUS.
3.4  Onucanue u 000CHOBaHHe BbIOOpa TeXHHYECKUX M MPOrPaMMHBIX CPe/JCTB
3.4.1 CocTaB TeXHUUECKHX U MPOrPaMMHBIX CPeACTB

71 paboThI pa3pabaThiBaeMOT0 TIPUIOXKEHUST HEOOXOJUMO YCTPOMCTBO C OTepaljiOHHON
cuctemoid Windows [19] 10 u Bbiue umu MacOS [17] 13.0 u Bblllle, XapaKTePUCTUKH KOTOPOTO

IIO3BOJIAKOT pBGOTaTb U I10/1b30BaThCA BC€MM OCHOBHBIMMU q)YHKL[I/IHMI/I AdHHOT'O MMPUJIO’KEHUS.
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HOnst Hage>xHol u Gecriepe0oOMHON paboThI MporpamMMbl TpeOyeTcst CeAyIOIUi COCTaB

TeXHHUYECKUX CpeCTB:

1.
2.
3.
4,
5.

OmnepartuBHasi MaMsiTh He MeHblle 2 ['6.

CBobOo/1HOEe MeCTO Ha BCTPOEHHOM MaMsITH He MeHbIe 1 I'6.

MonuTop c pa3peliieHreM He MeHee 1024 Ha 768 nukceiel.

Knasuarypa

KowmmnbrorepHast MblilIb

ITaHHbIe ycioBust 00yC/IOB/IEHbI (PYHKI[MOHATBHOCTBIO Pa3pabaThbIBaeMOro TPHUIOXKEHHS,

TPUMEPHBIM pa3MepoOM UCIOHsIeMbIX (DaliyIoB [/1s1 KaXKAOW OrepaliMOHHOM CHUCTeMbl, a TaKKe

MHWHHUMAJ/IbHBIMHU CHCTEMHBIMHA TpE6OBaHI/IHMI/I YKa3daHHBIX OIepalJHOHHBIX CUCTEM.

3.4.2 O06ocHOBaHHe BbIOOpPAa TEXHUUECKUX U MPOrPaMMHBIX CPeACTB

BBILLIeyK{:BaHHLIe TexXHHn4yecKue Tp66OBaHI/IH — 5TO MHUHHUMdJ/IbHBIE Tp860BaHI/I${ AJId 3allyCKa

pa3pabaTbiBaeMOro TIpUOKeHHUsi. [IpunokeHWe He HYXKZAeTcsi B OOJBIIMX TeXHUUECKUX

CpeZCTBax, OHO MOXKeT OBbITh UCTIO/Ib30BaHO Ha /I0BOJIBHO Ma/IOMOII[HBIX YCTPOUCTBAX.
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4 OXUJAEMBIE TEXHUKO-3KOHOMMNYECKHUE ITOKA3ATEJ/IN

4.1 TIlpepamosiaraemMasi HOTPeOHOCTh

«Voice Keyboard» - mpunoxenue st paboTbl ¢ COYETaHUSIMM KJIABUII TTOCPE/ICTBOM
ro/iocOBbIX KoMmaHz. IlpexrnonaraeMbli KOHEUHbIM [0/b30BaTe/lb — JIIOAW, €XeJHEeBHO
HCTIO/Ib3YIOL[He TIePCOHAbHBIM KOMITBIOTED /11 pabOThI B POrpaMmax C HaTMuMeM COUYeTaHWH

KJIaBHIII, a TaK)Ke yKeJlatollye YIPOCTUThb UCIIO/Ib30BaHUe Pa3/IMYHbIX CoUeTaHui B pabore.
4.2  OpueHTHPOBOYHAasi YKOHOMHUYecKast 3PPeKTUBHOCTH

B pamkax maHHOM pab0OThI pacyeT S5KOHOMUUYECKOH 3PPeKTUBHOCTU He TIPelyCMOTPEH.
4.3 TexHHUeCcKHe NpeuMyIllecTBa 10 CPaBHEHHIO C aHA/I0raMy

[IporpaMma rmipefHa3HaueHa WCK/IIOUWATENbHO [ HCIIO/Ib30BAHUS B TPUIOXKEHUU
“T"osiocoBas KiaBuaTypa” U mpefjocTaBieHus1 HHTepdeiica /7151 B3aUMOJEeNCTBUS TI0/Ib30BaTes C
cepBepoM. MHbIX 00pa3lioB W/IM aHAJOTOB C HEOOXOAWMBIM [/Isl [aHHOTO TIPUJIOXKEeHHs

(YHKI[IOHA/IOM BBISIBJIEHO He OBLIO.
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IMTPU/TOXXEHUME 1 TEPMUHOJIOI'A

[Mepconanbubiii  komnbtoTep ([IK) — opHomosb30Batenbckasi OBM, umetoljas
9KCIUTyaTal[MOHHbIE XapaKTePUCTUKU OBITOBOTO TIpUOOpa M yHUBepCasbHble (DYHKIIMOHA/TbHBIE
BO3MO>XHOCTH.

Git-periosuTopui — Karajor (ailioBoil CHUCTeMbl, B KOTOPOM HaxofsATcsi aiibl
KOH(Urypaiuu peno3uTopusi, (aibl >KypHa/loOB, XpaHsllde Orepaljuy, BbINOJHseMble Haj
perno3uTopueM, WHJEKC, OMKUCHIBAIOLIMM pacIoioKeHWe (ailyioB, U XpaHWIMILE, CoepiKallee
coOCTBEeHHO (hal/TbI.

CoueTaHue K/1aBULLI — Pa3HOBUHOCTb UHTep(elica B3auMO/|eHCTBUS C BBIUMC/IATETbHBIM
YCTPOWCTBOM, Tpe/CTaB/stolasi c000M Ha)kaTHe KHOTIKW/K/IABUIIM Ha KjiaBUAType, KOTOPOMY
Ha3Ha4YeHO HeKOe JIeHCTBUE - KOMaH/bl, UCIIO/HSIeMble JaHHOW CUCTEeMOM.

Vimniopt — f06aB/ieHre aHHbIX, BCTABKA JaHHbIX U3 BHEIIHUX UCTOUHHUKOB B TEKYIIMI
(aiin/nokymeHT/0a3y JAHHBIX.

OKCIOpPT — CcOXpaHeHue J0KyMeHTa MporpaMMbl He B POAHOM /i/isi IporpaMMebl (hopmaTe
(atina, a B popmarte pyroii nporpaMmsl.

[Mvkcenb — 3TO MUHHMMAaJIbHBIM U HeJleIMMbINA 3/IeMeHT (TOuKa), U3 KOTOPOTO COCTOMUT
n300pa’keHre Ha SKpaHe MOHUTOPaA.

Tpett Windows [19] — 3T0 ob6siacTh yBeloOM/IeHHMIA Ha TIaHeH 3a/jau, B HYDKHEM IPABOM
yIay 9KpaHa. B HeM HaxXopAsTcs CUCTeMHble 3HAukKu (4Yachbl, TPOMKOCTb U T. [.) U UKOHKHU
TPOrpaMM.

SA3pIKOBOM NakeT — MakeT, NMpejOCTaB/SIOIIMK M0/Ib30BaTeNI0 JIOKA/IM30BaHHBIM SI3bIK
vHTep@elica, ycTaHaB/IMBaeMbll TOBEPX JABOWYHBIX (DaiiJIOB ONepaliiOHHON CUCTEMBI.

OKpaHHOe pa3pelleHre — pa3Mephbl TI0JlyuaeMoro Ha SKpaHe N300pakeHusT B TTUKCeJIsIX.

Wnutepdeiic — obosiouka, TmpefocTaB/ieHHas TOMb30BaTeM0  JJii  yA0OHOTO
B3aMMO/IEMCTBUS C TIPOTrPaMMOi.

N3m. JIncr Ne fokymMeHTa [Toanuck Hara
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IMPUIOXXEHME 2 OIIMCAHUE M1 ®YHKIIMOHAJ/IbHOE HASHAYEHUE

K/TACCOB

[lanee mpHBeZileHO OMMCAaHWe KJIACCOB, HAIMHCAHHBIX COOCTBEHHOPYYHO BO BpeMs

pean3alii JdHHOT'O ITPUJIOKEHUA.

Ornrcanuve 1 (QyHKIJMOHA/IbHOe Ha3HaueHWe K/1acCoB TpuokeHus st MacOS [17].

Tabmura 1. Onvcanve 1 GyHKIMOHATBHOE Ha3HAUEHHe K/IaCCOB U CTPYKTYP

Ha3zBaunue

Tun

Hasnsauenue

CommandInfo

struct

dopmar /151 TIpe/|CTaB/IeHHSI
KOMaH/IbI U
COOTBETCTBYIOLI[ETO
COYeTaHUs K/IaBUIIL.

CommandsResponse

struct

dopmar /151 TIpe/ICTaBIeHUs
oTBeTa cepBepa 000 Bcex
KOMaH/]axX MoJ/Ib30BaTeJIsl.

AppControl_AppControlNIOClient

class

CreHepupOBaHHBIA  KJacc
/1S B3aMMOJIEWCTBUSL  C
cepBepoM uepe3 gRPC.

Commands_CommandsNIOClient

class

CreHepypOBaHHbBIN
I B3aUMOJIECTBUSA  C
cepBepoM uepe3 gRPC,

KJ/acc

AppControlService

class

Cepsuc ISt
B3aUMO/IeNCTBUS C
cepBepoMm.  IlpucraHoBKa

MHUKpPO(dOHa.

CommandService

class

Cepsuc Jilji:
B3aWMO/IeUCTBHUS C
CepBepoM. PaboTa C
KOMaH/]JaMH1 U COUeTaHUSIMU.

Connection

class

YTUMbHBIM ~ Klacc I
TPOBEPKH M YCTaHOBKHU
COe/IMHEHUsI C CEPBEPOM.

AddShortcutView

struct

OkHo g jgobaBieHUs

KOMaH/I.

HomeView

struct

OcHOBHOe OKHO /151 BbIOopa
(dyHKI[MOHaa.

ShortcutsView

struct

OkHO i1 oTOBpakeHUs

3m.
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BCeX KOMaH/, a TaKXe HX
yJaneHusl.

VoiceKeyboardApp

struct

OcHoOBHasi TOYKa 3aIycka
TIPU/IOXKEHUST U CepBepa.

Onwucanue ¥ (QyHKL[MOHATbHOE Ha3HaUeHWe KJ1acCoB NpuokeHus a1 Windows [19].

Tabsuija 2. Onmcanve 1 GyHKI[HOHATbHOE Ha3HauUeHHe K/1aCCOB

Hassanue Tun Hasznauenue

AppControlGrpcClient class KnueHT 751 B3auMopeNCTBUS
c cepBepom uepe3 gRPC s
paboThbl C MUKPOGOHOM.

CommandsGrpcClient class KnueHT a5t B3auMO/eCTBUS

c cepsepoM uepe3 gRPC na
paboThI C KOMaHAaMH.

GrpcClient class Knacc hinti YCTaHOBKU

COe/ITUHEHUS C CEPBEPOM.

GrpcClientUtil class Knacc a1 npoBepku Hamuuust

COeJIJHEHUSI C CEPBEPOM.
CommandModel class Mogenb coueTaHHWsI K/IaBMIII
Y KOMaHz,
AddCommandViewModel class Mogensb [i/1s1 B3aUMO/IeHCTBUS
C OKHOM /100aB/IeHH s KOMaH/I.
CommandsViewModel class Mopesnb a1s1 B3aUMO/1eCTBUS
C OKHOM TpoCMOTpa U
yAaJieHus1 KOMaH[,.

MainWindowViewModel class Mogenb A1si B3aUMO/JeCTBUS

C OKHOM U3 CUCTEMHOTI'O Tpes.

AddCommandWindow class Wuutmanv3anys OKHa

JN00aB/IeHUs] KOMaH/IbI.
CommandsWindow class WNuutmanuzaiusi OKHa
nmpocMoTpa W yJa/leHust
KOMaH/,.
MainWindow class Wuunmanvsanys
KOHTEKCTHOTO  MEHI B
CHUCTEMHOM Tpee.

App class Touka 3arycka IpuI0KeHUs..
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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TMMPWIOXXEHUE 3
OIIMCAHUE U ®YHKIIMOHA/IbHOE HA3HAUYEHMUE ITOJIEM, METO/IOB 1
CBOJVICTB

B maHHO# 3amucke yKa3aHbl CBOMCTBA, TI0JIS1 U METO/bl, OTHOCSIIMECS K JaHHOM YacTU
TIPWIOXKEHUsI, HamucaHHble CoOCTBeHHOPYYHO. HeKoTophle KjacChl HWMIUIEMEHTHPYIOT
BCTPOEHHbIe KJ1aCChl, HO OMMCaHUe yrke HanucaHHbIX (B Swift [18]/C# [14]) MeTo10B IPUBOAUTCS
He Oyzer. Takxe He OyJayT pacruvcaHbl Kiacchl, creHepupoBaHHble GRPC mys KiveHTa

(AppControl_AppControlNIOClient 1 Commands_CommandsNIOClient).

Omnucanue U (PyHKLMOHATbHOE Ha3HaueHre T0Jiei, MeTO/JJ0B U CBOMCTB MPUJIOKEHUS

anst MacOS [17].

Tabmmia 3. Omucanue 1 GyHKIMOHAIBFHOE Ha3HaueHue cBorcTB Kinacca CommandInfo

HaumenoBanue Mogaudukarop | Tun Aprymentsl | HasHaueHue
JloCTyIa BO3BpalljaeMoro
3HaueHust
id public Int - N penTrdUKaI[MOHHBIN

HOMeD KOMadH/BbI.

command public String - CrpouHoe
Trpe/iCTaB/ieHN e
KOMaH/IbI.

shortcut public String - CtpouHoe
Tipe/iCTaB/ieHN e

coyeTaHMs K/IaBUIII.

Tabmuua 4. Onucanue 1 GyHKLMOHAILHOE Ha3HaueHue mnosei kiacca CommandsResponse

HaumeHoBanue Mogudukarop | Tun Hasnauenue
JocTtyna
response public [CommandInfo] | Criucok KomaHz €

COoyeTaHMsAMMU KJ/IdBHUIII.

error public String CTpouHoOe 1ipejcTaBjieHne
OLIMOKY cepBepa

N3m. JIncr Ne fokymMeHTa [Toanuck Hara
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Tabsurja 5. Onrcanve 1 GyHKI[MOHAIbHOE Ha3HaueHHe MeTo/ioB Kiacca AppControlService

HaumenoBanue | Moaudukatop | Tum Aprymentsl | HasHaueHue
JocTyna BO3BpalllaeMoro
3HaueHus

host private String - [Tone pyst XxpaHeHUst
X0CTa cepBepa.

port private Int - [Tone pyis XxpaHeHUst
TopTa cepBepa.

id private Int - [Tone pnst
ycTaHOB/IeHUs id
KOMaH/laM C cepBepa.

turnOnMicro public String Bool BkroueHue/BbIK/IIOUEH
Ve pacrio3HaBaHus
KOMaH/|, 10/1b30BaTeJIsl.

Tabnuua 6. Onucanue 1 GyHKLMOHATLHOE Ha3HaueHre MeTo/loB Kinacca CommandService

HavmMmeHoBaHue Moaudukarop | Tun Apryments! | Ha3HaueHue
JOCTyTIa BO3BpalllaeMOro
3HaUeHUs
host private String - [Tone pns
XpaHeHUsI XOCTa
cepsepa.
port private Int - [Tone pis
XpaHeHUs NopTa
cepsepa.
id private Int - [Tone pnsi
yCcTaHOBJ/ieHUs id
KOMaH/iaM C
cepsepa
addCommand public String command: | [lesaeT 3amnpoc
String, Ha cepBep Ha
hotkey: nobaBneHue
String KOMaH/bl U
coueTaHus
KJIaBMIIL.
deleteCommand public String command: | [enaet 3ampoc
String, Ha cepBep Ha
hotkey: yjaneHye
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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KOMaH/bl U
coueTaHUsA
KJ/IaBHIII.

String

getCommands

public

CommandsResponse

- [Hesaet 3aripoc
Ha cepBep Ha
rofyueHue Bcex
KOMaH/ U
coueTaHUu
KJIaBHIII.

exportCommands

public

String

path: String | [denaeT 3anpoc
Ha cepBep Ha
5KCIIOPT KOMaH/,
Y COUeTaHUuu

KJ/IaBHIII.

importCommand

public

String

path: String | [enaeT 3arpoc
Ha cepBep Ha
HMMITOPT KOMaH/
Y COUeTaHUU

KJ/IaBHIII.

Tabmura 7. Onvcanve U GyHKI[MOHA/TIBHOE Ha3HauUeHre MeToZoB Kiacca Connection

HaumeHoBaHue Mopaudukarop | Tum Bo3BpaijaemMoro | AprymenTtsl | Ha3HaueHue
JocTyna 3HayeHust
established public Bool host: String, | [IpoBepsieT
port: Int yCTaHOBJIEHO
m
coefIiHeHue C
cepBepoM.

Tabnwuia 8. Onmcanue U GYHKIMOHATIBHOE Ha3HaueHue 1ojel cTpykTypbl AddShortcutView

HavmeHoBaHue Mopaudukarop | Tun Hasnauenwne
JlocTyrma
hotKey private String Tekyllee couetaHue
KJ/IaBULL, BBeJIleHHOe
I10/Ib30BaTe/IeM.
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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command

private

String

Teky1ias KoMaH/a,

BBe/leHHas I10/Ib30BaTe/1eM.

showingAlert

private

Bool

®nar, MoKas3bIBaroIIUM,
HY>KHO JI TIOKa3bIBaTh
yBeJOMJIEHHe
T10/Ib30BaTe/IIO.

response

private

String

OTtBeT cepBepa 0
J100aB/IEHUH KOMaH/IbI.

body

public

View

ITosHOLIEHHOE OKHO [I/TST
J100aB/IeHUST KOMaH/IbI C
COUYeTaHUEM KJIaBHIIL

Tabmwmia 9. Ommcanue 1 GYHKIMOHAIBHOE Ha3HaueHue 1osel cTpykTypbl HomeView.

HaumenoBaHnue Mogudukarop | Tun Hasnauenue
JocTyna
taskProcess private Process [Iporjecc, B KOTOpOM
paboTaeT JI0KaIbHbIH
cepsep.
commandService private CommandService | CepBuC J/is1 yIipaB/ieHUsI
KOMaH/IaMH Ha cepBepe.
showingAlert private Bool ®yiar, roKa3bIBaroL1H,
HY>KHO JIM TIOKa3bIBaTh
yBeloM/IeHHe
T10J1b30BaTeJIio.
response private String OtBet cepBepa 0o
no0aBIeHUM KOMaH/IbI.
body public View [TosiHOLIEHHOE OKHO A1JIs1
BbIOOpA Pa3IMUHbIX
JIeCTBUM C KOMaHAaMM.
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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appControlService

private

AppControlService

Cepsuc j/151 ynipaB/ieHUs
CTaTycoM MUKpPodOHa.

status

private

Bool

Texymui craTyc
MHUKpPO(OHa, BeZIeTCs T
pacrio3HaBaHUe KOMaH/,.

state

private

String

Cratyc
OLIMOKU/yBeIOMIIEHUS OT
cepBepa

directoryName

private

String

ITyTh K BEIOpaHHOIA
TI0/1b30BaTesIeM
JVPEKTOPHH.

fileName

private

String

[TyTb K BEIOpaHHOMY
rosib3oBaresnem catina.

Tabsurja 10. Orvcanve ¥ PyHKIMOHAIbHOE Ha3HaueHue T1oJielt CTpyKTyphl ShortcutsView

Haumenosanue Mogaudukarop | Tun Hasnauenue
Jl0CTyTIa
commandService private CommandService | CepBuc A5 yripaB/ieHHs
KOMaH/IaMU Ha cepBepe.
commands private [CommandInfo] CnmcoK Bcex KOMaH[,
T10/1b30BaTe/Isl.
showingAlert private Bool ®nar, ToKa3bIBaroOI1H,
HY>KHO JIU TIOKa3bIBaTh
yBeJJOMJIeHHe
T0/Ib30BaTeJt0.
response private String OtBeT cepBepa 0
n00aBIeHUM KOMaH/IbI.
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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body

public

View

ITonHOLIEHHOE OKHO /11
MPOCMOTpa KOMaHJ, C
COYeTaHUsMM KJIaBMIlI, a
TakKXxe yzaseHuss KOMaH/,.

selection

private

CommandInfo.ID?

Tekyu1iasi, BbIOpaHHast
T0JIb30BaTe/IeM KOMaH/ja U3
CIMCKa.

Tabmura 11. Onucanve U QyHKLIMOHATEHOE Ha3HaueHue 1osieit cTpykTypsl VoiceKeyboardApp

HaumenoBanue Mogudukarop | Tun Hasnauenue
J0CTyTIa
commandService private CommandService | CepBuc A/s yripaB/ieHuUs
KOMaH/IlaMU Ha cepBepe.
taskProcess private Process IIpouecc, B KOTOpOM
paboTaeT JI0KaIbHbIN
cepsep.
host private String [Tone pjis XpaHeHust XoCcTa
cepsepa.
port private String [Tone gyis XpaHeHUs1 MOpTa
cepsepa.
body public View [TosiHOLIEHHOE OKHO /151
IIPOCMOTpa KOMaH/, C
COUeTaHUAMM K/IaBUILI, a
TaKXXe yZiaJleHUst KOMaH/,.
appControlService private AppControlService | CepBuc A/is1 yripaB/ieHUs
CTaTyCOM MUKpPO(dOHa.
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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Onucanuve U GyHKLMOHATBLHOE Ha3HaueHue Tojiek, MeTO/I0B U CBOMCTB TIPU/IOKeHHs

nnst Windows [19].

Tabmuija 12. Omnumcanve W (QyHKIMOHA/bHOE Ha3HaueHWe TI07lei M MeTOZOB  Kiacca

AppControlGrpcClient
HaumenoBanue Moaudukaro | Tum Bo3Bpailaemoro | AprymeHT | HasHaueHue
p ZJocTyma 3HaueHust BI
client private AppControlClient - Knuenra s
obparieHus K
cepBepy st
paboThI €
MUKPO(OHO
M.
instance private AppControlGrpcClie - WHcTaHC gis
nt oOpartieHus K
K/THEHTY.
GetlInstance public AppControlGrpcClie - [Monyuenuve
nt WHCTaHCa.
ChangeMicrophoneStat | public void bool N3menenus
us cTaryca
MHKpOQOHa
Ha cepBepe.

Tabmuia 13. Omucanve ¥ (QYHKIMOHA/bHOE Ha3HaueHWe TI07le W MeTOZOB  Kiacca

CommandsGrpcClient
HanmenoBanue Mogudukarop | Tum Bo3BparaeMoro AprymenTts! | Ha3HaueHue
JocTyna 3HayeHUst
client private CommandsClient - KnueHra
st
obparteHust
K cepBepy
JUIsT paOOTBI
C
KOMaH/IaMH.
instance private CommandsGrpcClient - WHcTaHC
s
obparrieHust
K K/IUEHTY.
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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GetlInstance

public

CommandsGrpcClient

[Tonyuenue
MHCTaHCa.

AddCommand

public

void

String
command,
string
hotKey

IobapneHue
KOMaH/IbI 1
COYeTaHust
K/IaBHIIL.

DeleteCommand

public

void

String

Y nanenuve
KOMaH/Ibl 1
COueTaHus
KJIaBUILL.

ImportCommands

public

void

String

Nmnopt
KOMaH/, U
coueTaHui
KJIaBMUIIL.

ExportCommands

public

void

String

JKCIopT
KOMaH/, 1
COUYeTAHUM
KJIaBMIII.

GetCommands

public

IDictionary<string,string> -

[Tonyuenue
CIMCKa
KOMaH/, U
coueTaHUu
KJIaBMILL.

Tabmmiia 14. Onucanve v GyHKIMOHA/IEHOE Ha3HaueHHe 1oJielt u MetozioB Kinacca GrpcClient

HaumeHoBaHue

Mopaudukarop | Tumn Bo3BpailjaeMoro
JlocTyrna 3HauYeHus

AprymeHTbI

Has3uauenue

Channel

protected GrpcChannel

Agnpecu

MOPT K

cepBepy
TIPUTIO>KEHMS.

TryMakeRequest

protected void

Action

Ob6parrierue
K CcepBepy 1
obpaboTka
OTBeTa.

Tabnwmia 15. Oncanue v pyHKIMOHATBHOE Ha3HaueHue 1oJielt u MeTo1oB Knacca GrpcClientUtil

HaumenoBanue Moaudukarop | Tum Bo3Bpaiiiaemoro | AprymeHTbl | HasHaueHue
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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JIOCTYyTIa 3HaYeHust
ServerHost public string - Xoct
cepBepa.
ServerPort public int - ITopt
cepsepa.
PingServer public bool String ITpoBepka
hostUri, int | coegrHeHus
portNumber | ¢ ceppepom.

Tabmuia 16. Omucanve ¥ (QyHKIMOHa/bHOE Ha3HaueHWe TI07le M MeTOZOB  Kiacca

CommandModel
HaumeHnoBanue Moaudukarop | Tun AprymeHnTsl | Ha3HaueHue
JocTyna BO3BpalllaeMoro
3HaueHUst

command private string - Komanpa.

hotKey private string - CoueTtaHue
KJIaBMIIL.

ToString public string - CtpouHoe
rpe/icTaB/eHUe
KOMaH/Ibl 1
CcoueTaHust
KJIaBMILL.

Tabmuia 17 Onucanue 1 QyHKIMOHATbHOE Ha3HaueHHe cBOWCTB Kiacca CommandModel

Haumenosanue

Mogudukarop
Jl0CTyIa

Twr Bo3BpalLiaeMoro
3HaueHus

AprymeHTbl

Hasnzauenue

Command

public

string

string

[Tonyuenue
W
IIPUCBOEHHE
3HaueHus
KOMaH/ie.

HotKey

public

string

string

[Tonyuyenue
W1
TIPUCBOEHE
3HaUeHUst
COUYeTaHUIo
KJIaBUILL.

3m.

Jlucr

Ne fokymMeHTa

[Toanuck

Jata
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Tabmia 18. Omnucanve ¥ QYHKUMOHA/JbHOe Has3HaueHHe TIOJie M MeTOJ0B  Kjacca

AddCommandViewModel
HaumenoBanue Moauduka | Tumn Bo3BpaillaeMoro 3HaueHust AprymeH | Ha3HaueHue
TOp ThI
JocTyna
commandsClient | private CommandsGrpcClient - KnueHt gns
paboThI C
KOMaHZ,aMU
Ha cepBepe.
commandModel | private CommandModel - [Ipeacrasne
HUe
KOMaH/[bl U
coyeTaHust
KJIaBHUIII.
commands private ObservableCollection<Comman - Cnmcok
dModel> BCEX
KOMaH/, C
COUeTaHUSIM
u.
CreateModels private void - Co3panue
Mo/ienei
JI/1s1 OKHa.
CreateCommands | private void - Coszganue
KOMaH/j /17151
OWH/VHTOB
OKHa.
UpdateCommand | private void - OO6HOoBIEHU
sList e CI1cKa
KOMaH/,.
Tabmua  19.  Ommcanme ¥ (QyHKUMOHa/bHOE — HasHaueHWe  CBOMCTB  Kjacca
AddCommandViewModel
HaumenoBanue | Mogudu | Tun Bo3BpaijaeMoro AprymeHTbI Hasuau
KaTop 3HaueHust eHue
Jloctyna
AddCommand | public ICommand - [Monyue
HUe
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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Command

KOMaH/I
bI
nmobaBs
eHust
KOMaH/I
BI.

CommandMod
el

public

CommandModel

CommandModel

[Tonyue
HUe
W
3aMuch
Mo/ enu
KOMaH/,
Bl

CommandsList

private

ObservableCollection<Co
mmandModel>

ObservableCollection<Co
mmandModel>

[Tonyue
HUe
W
3arnuch
CIIMCKa
KOMaH/|

Tabmuia 20. Omnucanve W (QYHKIMOHAJbHOE Ha3HaueHWe TI0JleM M MeTOZOB  Kiacca

CommandsViewModel
HanmenoBanue Moauduka | Tun Bo3BpalljaeMoro sHaueHust AprymeH | HasHaueHue
TOp ThI
JocTtyna
commandsClient | private CommandsGrpcClient - KnueHt gns
paboThI €
KOMaH/laMu
Ha cepBepe.
commandModel | private CommandModel - [Tpexcrasne
HUe
KOMaH/bI 1
coueTaHus
KJIaBMILL.
commands private ObservableCollection<Comman - Cricok
dModel> BCEX
KOMaH/, C
COUYeTaHUSIM
U.
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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CreateModels

private

void

Co3pnaHue
Mo/ienei
[T OKHa.

CreateCommands

private

void

Cospmanue
KOMaH/, 17151
OWH/IMHTOB
OKHa.

UpdateCommand
sList

private

void

OO0OHOBIEHU
e CIIMCcKa
KOMaH/I.

Tabnura 21. Onucanve U QyHKLIMOHATIBHOE Ha3HaueHne cBOMCTB Kinacca CommandsViewModel

HaumenoBaHue

Mopaudu
Karop
JOCTYyTIa

Twun Bo3BpailjaeMoro
3HayeHust

AprymeHTbI

Ha3nau
eHue

DeleteCommand
Command

public

ICommand

Koman
na
yJajieH
us
KOMaH[,
BI.

CommandModel

public

CommandModel

CommandModel

[Tonyy
eHue
W
3armch
MOZiesIn
KOMaH/[,
bl

CommandsList

private

ObservableCollection<C
ommandModel>

ObservableCollection<C
ommandModel>

[Tonyu
eHyve
W
3aIucCh
CITMCKa
KOMaH/[,

Tabmua 22. Omnumcanvie ¥ GYHKIMOHAJTBHOE Ha3HAueHWe TI0JIe W MeTOJ0B  Kjacca

MainWindowViewModel

3m.

Jlucr

Ne fokymMeHTa

[Toanuck

Jata
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HavmeHoBaHue Moauduka | Tun Bo3BpaljaeMoro 3HaueHus AprymeH | Ha3HaueHue
TOp ThI
JocTyna
commandsClient | private CommandsGrpcClient - KnueHnr s
paboThI C
KOMaHZaMU
Ha cepBepe.
appControlClient | private AppControlGrpcClient - KnuenT st
paboThI €
KOMaHZaMU
Ha cepsepe.
commandModel | private CommandModel - [IpencraBne
HUe
KOMaH/Ibl 1
COueTaHUst
K/IaBHII.
commands private ObservableCollection<Comman - Crircok
dModel> BCEX
KOMaH/| C
COUeTaHUSIM
H.
CreateModels private void - Co3pmanue
Mo/jenen
JI7IsT OKHa.
CreateCommands | private void - Co3pnanue
KOMaH/ 1J1s
OWH/IMHT OB
OKHa.
UpdateCommand | private void - OO6HOB/IEHU
sList e CImcKa
KOMaH/,.
Tabmua  23.  Omnmcanve W (QyHKUMOHa/JbHOE — Has3HaueHWe  CBOWMCTB  Kjacca
MainWindowViewModel
HaumeHoBanue Mogaud | Tun Bo3BpaljaemMoro AprymeHTbI HasHauen
MKaToOp | 3HAaYeHUst ve
JocTyma
ImportCommandsC | public ICommand - Komanga
ommand HMMIIOpTa
N3m. Jluct Ne fokymMeHTa [Toanuck Hara
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KOMaH/I.

ExportCommandsC
ommand

public

ICommand

Komanpa
3KCIopTa
KOMaH/,.

ChangeMicrophone
StatusCommand

public

ICommand

Komanga
HM3MeHeH
us
cTaTtyca
MUKPOJO
Ha
KOMaH/,.

CommandModel

public

CommandModel

CommandModel

[Tonyuen
vie Ui
3anuch
MoOZieNu
KOMaH/Ibl.

CommandsList

private

ObservableCollection<
CommandModel>

ObservableCollection<
CommandModel>

[Tonyuen
vie Wi
3arnuch
CIIMCKa
KOMaH[,.

Knaccel AddCommandWindow, CommandsWindow, MainWindow siBasitoTcst
K/IaCCaMH{ MHUIIMAN3aLIMM OKOH ¥ He UMEIOT CBOMCTB, METO/IOB, I10J1eH, TO/ILKO
KOHCTPYKTOP.

Krnacc App siBjisieTcsi K/lacCOM MHULIMA/IM3aLUK NIPUJIO’KEeHUs], TOUKOM CTapTa, U
TaK>Xe He UMeeTCsl CBOMCTB, METO/IOB, MOJIeH.
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JINCT PETUCTPAIIUY U3SMEHEHUI

Homepa n1cToB (CTpaHMLL) Bcero No Bxopsi I1 Ha
3M. JIUCTOB  |IOKyMeHTa nii Ne OZINUCH Ta
U3M 3a HO aHH
(cTpanuiy) B CONPOBOJUTE/Ib
€HEHHbIX |MEeHeHHbl| BbIX |y/JIMPOBaHH
JIOKyMeHTe HOTO0
X bIX
JIOKyMeHTa 1
Jara
N3mMm. Jluct Ne 1oKymMeHTa IToanuch Hata
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