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Pedepar

Bakanaspckas pabora comepxuT 96 nuctoB, 19 pucyHkos, 2 Tabauusi, 8

HCTOYHHKOB H 3 NpPUIIOKEHHA.
MOBWJIBHOE = IIPMJIOXEHUE, FLUTTER, DART, T'EHEPATUBHBIN
HCKYCCTBEHHBIM  MHTEJUIEKT, GEMINI API, OBJIAYHAS
CHHXPOHM3AIUS, FIREBASE, SUPABASE, APXUTEKTYPA
[TPO'PAMMHBIX CUCTEM

[lens pabotsr — paspaGoraTh HHTEIEKTYATBHYIO MOOHIBHYIO CHCTEMY JUIS
YUPABICHHA MEpPCOHANBHOH MH(OpMaluel, MNO3BONAIOILYI0 aBTOMAaTH3HPOBATh
NPOUECCHl  KaTeropH3allMM W IUIAHHPOBAHHS C MCIIONB30BAHHEM TEXHOJOTHI
HCKYCCTBEHHOIO MHTEJLIEKTA.

OGbekTom paspaGorkn sBisercs MOGHNBHOE TNpHIOXKEHHe Ha 6ase
HHTEJUIEKTYaJIbHOH MoOzenyn, obecrneunBaomee I0Ib30BaTeIbCKHI uHTepdeic win
CO3/1aHHUs, XPAHEHHUA W OPraHU3aLMH 3aMETOK.

B pesyarrate nponenanHoii paborel paspaborano IIPHTIOKEHHE, TIONHOCTBIO
COOTBETCTBYIOLIEE NOCTABIEHHOH 3aaye. Peann3oBansl (YHKINK HHTELIEKTYATBHON
00paGoTKH TekcTa, a Takke MEXaHW3MBI WHTETPAIHH C CHCTEMHBIMH ciyxbamu
ycrpoiictBa. BHenpesa rubpuaHas cucreMa XpaHeHus JAaHHBIX, HCNOJb3YHOIas

JoKanbHy10 6a3y nannsix Hive u obnaunsie cepsuck Firebase u Supabase.
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IlepedyeHnnb cokpamieHnii 1 0003HAYEHU I

B HacTtosieli paboTe MPUMEHSFOTCS CIICIYIONINE COKPAIICHUS U 0003HAYCHUS
b/l — 6a3a gaHHBIX
Al (Artificial Intelligence) — uckyccTBeHHBIN HHTEIIICKT
API (Application Programming Interface) — mporpaMMHBIi HHTEP(EIHC MPUITOKCHHS
HTTPS (HyperText Transfer Protocol Secure) — nmpoTtokosn Oe3omacHoi Tepenadyn
THIIEPTEKCTA C MOICPKKON MIU(POBAHUS
OSS (Open Source Software) — mporpaMMHOE 00ECIICUCHHUE ¢ OTKPBITHIM UCXOTHBIM
KOJIOM
S3 (Simple Storage Service) — o6mauHbIi CEPBUC 00BEKTHOTO XPaHCHHUS JAHHBIX
Ul (User Interface) — moms3oBaTenbckuii uHTEpdEiic
UML (Unified Modeling Language) — yHudHuInpoBaHHBIN S3bIK MOACTUPOBAHUS
UUID (Universally Unique Identifier) — yHuBepcasbHBIA  YHUKAIBHBIHI
UJEeHTUPUKATOP

VS (Visual Studio Code) — unterpupoBaHHas cpeaa pa3paboTKu

Nuct
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Beenenue

MoOunibHbIE ~ YCTpPOWMCTBA  CIOy’KaT  OCHOBHBIM  CPEACTBOM  (DUKCAIUU
MEePCOHAILHON WHGOpMaIK. YBEIHMUYCHUEe OObEMOB JTaHHBIX JIETACT TPATUIIMOHHBIC
dbopmaTel UGPOBBIX OJOKHOTOB MAIOA()(PEKTUBHBIMHU.

TexcTbl, M300paKeHUsI W CHUCKHA 3a7a4 COXPAHSIOTCS €IUHBIM MAaCCHBOM.
[Tonck HYy HBIX CBEJICHHUMN YCIOKHAECTCA C POCTOM KOJIMYECTBA CO3/1aBAEMBIX 3aIIUCEM.
[ImaHbl U JaHHBIE O MPENCTOALIMX BCTPEYAX HE MEPEXOASAT B CUCTEMHBIE KaJeHAApH
ABTOMATHUYECKU, OCTABASICh OOBIYHBIM TEKCTOM.

Buenpenue API LLM TtpanchopmupyeTr paboTy ¢ TEKCTOBBIMHU JIaHHBIMHU.
Helipocet cmocoOHBI H3BJIEKaTh MeETaJlaHHbIE, KJIacCU(PUIIMPOBATh  3aIlKCH,
pacro3HaBaTh COOBITHS U CO3/1aBaTh HAIIOMUHAHUS.

lens paboThl 3akiro4aeTcss B pa3palOTKEe MOOWIBHOTO TPHIIOKEHHUS JUIs
YIIPaBJICHUSI 3aMETKaMH C HWHTEUICKTyaIbHBIMU WHCTPYMEHTAMH JJISl TOBBIIICHUS
MPOJAYKTUBHOCTH U CHM)KEHUS KOTHUTUBHOM Harpy3KH.

[IpakTHyeckass 4acTh BKJIFOYAET MPOECKTUPOBAHUE APXUTEKTYPHI MPUIIOKEHUS C
MPUOPUTETOM JIOKAJIIBHOTO XPAHEHUS NAHHBIX, CO3IaHUE MOMYJIA B3aUMOJCUCTBUS C
HEHPOCEThI0, HACTPONKY (POHOBON CHHXPOHHU3AIMHU C PACIPEICICHHBIMU OO0JaYHBIMU
0azaMu W peaJn3allii0 WHTErpalid ¢ HATUBHBIMU WHCTPYMEHTAMH OIEepaluOHHOMN

CHCTCMBEI.

Nuct
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1 Auapoun - npuiio:kenue « MHTeNIEKTyaJIbHbIE 3aMeTKHN

1.1 Ananu3 npeaMeTHO 00J1aCTH

[IpeameTHass 00JacTh HCCIEIOBAaHUS OXBATHIBAET CO3JaHUE, XPAHEHUE W
W3BIICUCHHE 3amuced Ha MOOWIBHBIX yCTpoHcTBax. PocT moBcemHEBHOTO
MH(OPMALIMOHHOTO MOTOKA CHUXAeT 3((HEKTUBHOCTh CTaHAAPTHBIX CIIOCOOOB PabOTHI
C TeKCTOBbIMU (aiiiamu.

[Tonw3oBaTens ¢ukcupyer Mbicau Ha Oery. [loTOK mMOBCeIHEBHBIX 3ajad
HEPErpy’KaeT NamsaTh, MMOATOMY I10Jb30BaTEIb OTKPBIBAET IMPUIIOKEHUE MPOCTO IS
ObICTpOro coxpaHeHus uaeu. Tekct ocenaer B 6aze naHHbX. [Ipobiaema 3a0bIThIX UaCH
BO3HHMKAET U3-3a MOJHOTO OTCYTCTBUSI KOHTEKCTHOW CBSI3U MEXKIY OTAEIbHBIMU
3anucsamu. [lonp30Barens BO3BpallacTCsl K 3aMETKE Yepe3 HEACNI U TepseT
W3HAYAJIbHBIN CMBICJI HAIMCAaHHOTO. Tyt BO3HUKAET NOTPEOHOCTH
CKOHIIEHTPUPOBATHCS Ha TJIaBHOM. OTpOMHBII MacCHUB HECTPYKTYPUPOBAHHBIX (ailioB
CWJIBHO MeEIIaeT HaWTW HYXHYI wuHpopmanuto. [lomp3oBarens OouTcs 3a0BITh O
BXXHOM Jiefie. XpaHWIUILIE OBICTPO MPEBpAIlAeTCsl B XaOTHYHYIO CBAJIKy H3-3a
HEXEJIaHUS TPATUTh BPEMS Ha PyUYHYIO COPTHPOBKY.

[IpeBparnieHure 3aMEeTKM B 3a7a4y BHYTPH KJIACCHYECKUX MPOrpamMm TpeOyeT OT
BJIQ/ICNIblIA YCTPOMCTBA JOMOJHUTENbHBIX JIEUCTBHUI: CO3IaHHUSI HOBOTO COOBITHS,
HACTpOWKa NaThl U BpeMEHU. Ps0BOI mosb30BaTeNlb HE OYyJEeT TpAaTUTh BpeMs Ha
BBINIOJIHEHUE 3TUX PYTUHHBIX IIaroB Mpu ObICTpoW (ukcauuu Mbicieil. B pesynbrare
BakHass wHMOpMarusi octaercss B 0a30BOM TEKCTOBOM (opmare 0€3 MpUBSI3KH K
CHUCTEMHBIM HAIIOMUHAHUSIM.

B3anmoneiicTBue ¢ JNIOABMHM 4YacTO CTAHOBHUTCS TJIABHOM LIEJIBKO CO3JaHHUS
3ameTKku. [lomb30BaTenb MUIET UMs KOJUIETH JIsi Oyaymiero oOcykaeHus padodero
Bonpoca. HacTymieHue cpoka BBINOJHEHUs TpPeOyeT OTIEIbHOrO MOUCKA HY>KHOTO
YEJI0OBEKa B CUCTEMHOW aJpPECHOM KHHUI'€ WJIM MECCEHJKepe. PyTMHAa pydHOro mowucka

HY>KHOTO a00OHEHTa CHJIbHO CHMKAET OOIIYI0 CKOPOCTh paOOTHI.

Nuct
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dopmaTHpoBaHHEe TEKCTa HAa CMapTPOHAX YACTO COMPSHKEHO C JIMIIHUMHU
JNEUCTBUAMH U MOUCKOM HYXXHBIX KHOMOK B MeHI0. M3-3a 3TOro MHorue (huKCUpyroT
JTAHHBIE CIIOIIHBIM TEKCTOM U HE 3a00TSTCSl 00 UX CTPYKTYPE.

ABTOMaTH3UpOBaTh paboTy ¢ 3amucsaMu MnomMoraeT BHeApeHue API LLM.
CoBpeMEHHbIE aNrOPUTMbl YMEIOT HE TOJBKO HCIPABIATH ONEYATKH WM BBLACIATH
IJIaBHBIE TE3UChl, HO W BBICTpPaWBaTh OOILIYIO JOrHMKY JOKYMEHTa. AHAIU3UPYS
KOHTEKCT, HEHWPOCETh MOXET CaMOCTOATEIbHO HAXOAUTh MJaThl MJIA TEHEpalHu
HallOMUHAaHU{ U pacliO3HaBaTh KOHTAKTHI YIOMSIHYTHIX JIIOJEl. B cBA3M ¢ 3TUM, 11eb
JAHHOTO  WCCIENOBAaHMS  3aKIIOYAeTC B  HHTETPAlMM  HHTEIUIEKTYaJbHBIX
UHCTPYMEHTOB B MOOWIBHYIO Cpeay, 4TOObI YCKOPUTH OOpaOOTKy JIMYHOU
nH(popmanuu.

1.1.1 OG30p aHanoroB

PeIHOK mpunokeHHW I 3alMCceEd MpeiaraeT pPEmIeHUS ¢ Pa3Iu4YHbIMU
ApPXUTEKTYPHBIMH MOIX0JAMHU.

basoBble mpuiioskeHus st paboThl ¢ 3aMeTKaMHu C(OKYCHPOBaHbI HAa OBICTPOM
COXpaHEeHUU UH(HOPMALIHH.

Evernote mpemoctaBnsieT MHCTPYMEHTHI  COXpaHEHUS  BEO-CTpaHUI] W
pacno3HaBaHMsl TE€YAaTHBIX CHUMBOJIOB Ha H300paxkeHUsx. becmiiatHas Bepcus
MPUJIOKEHUSI OTPAHUYMBAET €XKEMECAYHBIM 00beM 3arpyxaeMbix AaHHbIX. UHTEpdelic
BKJIFOYAET OOJIbIIOE KOJIMYECTBO AJIEMEHTOB ympaBieHHUs U HacTpoek. Ha pucynke 1
MIPE/ICTABIICH MOJIb30BATEIbCKUI HHTEp(eElic puioxenus Evernote.

Google Keep ¢byHKIMOHUPYET MO MPUHITUITY BUPTYyaIbHON JOCKH C TEKCTOBBIMHU
kaproukaMu. CTpyKTypH3alus 3anucedl OCYILECTBISIETCA IMOCPEACTBOM SIPJIBIKOB H
[IBETOBOTO KOJUPOBAHMS, YTO MCKIIOYAET CO3JaHUE MHOTOYPOBHEBOW HepapXuu

nanok. BaemHuii Bu pabovyero mpocTpaHCTBA MPOJEMOHCTPUPOBAH HA PUCYHKE 2.

Nuct
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Ha0Op apXUTEKTYPHBIX PEIICHU.

Organize all
your thoughts

Get things done,
all in one app

Reminders

i

“* Tasks

Calendar
\ —

.

Pucynox 1 — Evernote

- . —rm

- F 32 @

Mathinu's Mesrmmees Fautne

Pugsw Gosey

Mg mm s

2 Vi

8 Thngr v er? e
T L R
9 o et e

W e

b adtind

G
T M b e b —

1 Spreden @ 1w pRgINT W Ty c—

R e L e
U S T T . ) w— by
.l L

4 v Y A v sy 0 Y
ey B e pvae ¢ s e s et
o TR e e
——

B Ao 30 08 g mem—

Pucynok 2 — Google Keep

Your notes,
always with you
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KoMmmiekcHbIE CHCTEMBI YHOpaBJIICHUA 3HAHHUAMHU IIpCaAjiararoT paCHJHpCHHBIﬁ

Notion wucmosib3yeT MOJIYJIBbHYH CHUCTEMY OpraHu3aluud KOHTeHTa. Pabouee

MIPOCTPAHCTBO (POpMUPYETCS U3 TEKCTOBBIX OJIOKOB, PEIISIITUOHHBIX 0a3 JaHHBIX, JOCOK
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yhpaBlieHHs 3aJa4aMi ¥ KaJeHaapei. BCTpOoeHHBbIE alropuTMbl HCKYCCTBEHHOTO
MHTEIUICKTa BBITIOJIHSIOT TEHEPAIMI0 TEKCTa, CO3JaHWe BBDKMMOK UM MAIIMHHBIN
nepeBojl. DYHKIMOHUPOBAHUE CEPBUCA 3aBUCUT OT CTAOMJIBHOTO TMOJIKIIOYCHHS K
HHTCPHETY, B ABTOHOMHOM pEXHME YacTh (GYHKIMHA HemocTymHa. Ha pucyHke 3
npencrasieH uatepderic Notion.

Obsidian coxpansier maHHbIE B JIOKaJbHON MaMSTH YCTPOHCTBa B Qopmare
TekcTOBbIX (aitoB Markdown. OcoOGeHHOCTBIO CHCTEMBI SBISETCS IMOJIICPIKKA
JBYCTOPOHHUX CCBhUIOK. [Ipy ymOMHHAHMM OJHOTO JOKYMEHTa B JPYroM MpOorpamma
aBTOMAaTU4eCKU (UKCHPYET CBsI3b. Ha OCHOBE 3THX yIIOMHUHAHHUN CUCTEMa TEHEPHPYET
BU3YyaJIbHBIN Ipad sl 0TOOpakeHUs epecedeHuit Mexay ¢aitnamu. OyHKIMHA cpesibl
paCHIUPSIFOTCS YCTAHOBKON CTOPOHHMX IUIATMHOB, BKJIIOYAs MOJYJIM JJIsl 3aIycKa
JOKaIBHBIX Helpocereil. CHHXpOHM3aMs (ailioB OCYIIECTBISICTCS 4Yepe3 IUIATHBIH
CepBUC pa3pabOTYMKa WIM PYYHYIO HACTPOHWKY HHTErpallMd CO CTOPOHHHMH

oOaunbIMu xpaHwmiiamu. Ha pucynke 4 oroOpaken uatepdetic Obsidian.

Create your Organize your Plan trips and
perfect home. life's work. adventures.
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Pucynok 3 — Notion
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ConocrasiieHUE

Evergreen notes turn
ideas into objects
that you can
manipulate

npuBeACHO B Tabnuiie 1.

2023 Japan Trip
Planning

Pucynok 4 — Obsidian

KJIFOUEBBIX  MapamMeTpPOB  PACCMOTPEHHBIX  IPHUIIOKECHUMN

Tabnuna 1 — CpaBHUTENbHAS XapaKTEPUCTHKA TTPUIIOKEHUH JIJIs1 3aMETOK

CepBuc Ocobennoctu Orpanunuenus
Evernote Be6-knmumnmep, OCR nHa ¢goto JIumuTHI 3arpy3Ku,
neperpyKeHHbId uHTEpPeic
Google Keep [Ipocroe co3nanne 3aMeToK Her namnok,
N naCcTpyMEHTOB
Notion b1, U1-accucrent, Moayiu 3aBUCHUMOCTbD OT CETH,
paclIpeHun CJIO)KHOCTH OOy4YeHUS
Obsidian ['pad cBszeit, [TnaTHas cuHXpoHU3AIIHNS,

Markdown pa3merka

py4Has HaCTpoOMKa

N3m.

Jluct

Ne nokym.

Moanucb

[aTa

[y 1.090301.32.001 713

Nuct

10




1.1.2 Ananu3 TpeboBaHMii K pa3paboTke

[TpoexTHas crienugpuKaIus

OITUCBIBACT

napamMeTpbl  MPOrpPaMMHOIO

oOecrnieuenus. JluarpaMMa BapuaHTOB UCIIOJIb30BAHUS NIPEICTABIIEHA HA PUCYHKE 5.

P

ABTOpA&QuHRN

perucTpaymus

Ynpaanexue

Actor IaMETEIMA

e

=

— >

-)@;Onnswj

MuTennexryans=asn
ofipabotia

CBA3M C KOHTEXTaMMK
¥ Kanexzapes

A
_—
<Hei4poc€rb
— —

PucyHok 5 — /Ilnarpamma BapuaHTOB UCIIOJIb30BaAHUS

OyHKIIMOHAIBHBIE  TpeOOBaHUS

3aJar0T TOYHBIC

JICUCTBUA  CHCTEMBEIL.

[IpunoxeHue co3naer, YNTAET, pEIaKTUPYET, yaanseT 3aMmeTku. CUHTaKCUC TEKCTOBOM

Pa3METKHU OmpenensieT Bu3yaibHoe popMaTupoBaHue 3anuceil. Dailyibl COXpaHIIOTCS B

JOKaJIbHYI0 0a3y AaHHbIX. JlaHHBIE IPU CUHXPOHHU3ALUMU C OO0JIAYHBIM XPaHUJIMILEM

OTMPABIIAIOTCS B (HOHOBOM pEKUME.

BceTpoennast HelipoceTh aHAIM3UPYET MACCHUB IMOJIb30BATENbCKUX 3aMeTOK. OHa

BBIABJIACT CMBICJIOBBIC IIEPCCCUCHUA MCEKAY OTACIIBHBIMU (baﬁHaMH 0a3pl. CBs3u I

CTPYKTYPHOM OpraHH3alliy Ui BU3yaIM3UPYIOTCS B MHTEpdelice MporpaMMbl B BUJIE

CHCTCMBEHI ITaIlIOK.

Heiipocerp paboTaeT BHYTpU KOHKPETHOM 3aluCH. AJITOPUTM BBIYUCISET

KOHTCKCT HpGI[J'IO)I(GHHfI. HpI/IJ'IO)KeHI/Ie CaMOCTOATCIIbHO IIPUKPCIIACT KOHTAKTBI M3

aJpeCcHON KHUTU cMapTPoHa U POPMUPYET COOBITUSI CUCTEMHOTO KaJleHIapsl.
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brnox HedyHKIIMOHATBHBIX TpeOOBaHUN (UKCHUPYET MapameTpbl apXUTEKTYPHI.
[TpunoxxeHnue pazpabaTbIiBaeTCs M0 ONepallMOHHY0 cucteMy Android.

HedynkmmonanbHbie TpeOOBaHUS:

— XOJIOJHBIN 3aITyCK MPUIIOKEHUS 3aHUMAET JI0 3 CEKYH/I;

— rpaduKka peHACPUTCS ¢ aJaNTUBHON 9acTOTOU BILUIOTH A0 120 T11;

— uHTepdeiic oTkamkaercs 3a 100 MUTTMCEKYH/T;

— OTBET 0a3bl ITaHHBIX 3aHUMAET He 00JIee OJJHON CEeKYHIbI;

— noanepkka Android API ypoBHust 29 u BbIlIIe;

— KOppeKTHOE 0TOOpakeHrEe Ha dKpaHaxX Pa3HOTO pa3perieHus;

— IOPTPETHAS U AIbOOMHAsI OPUEHTAIHS;

— B3aUMOJICUCTBHE C CEpBEPOM UAET 110 ITpoTokony HTTP;

— Oe3omnacHas ayTeHTU(UKAIIKS JJI1 BXO/1a C HOBBIX YCTPOWCTB;

— 3JIeMEeHThI nHTepderica aJanTUPOBAHbI JJI YIIPABICHUS MaJbIIEM,

— TEMHas ¥ CBETJas TeMbI O(popMIIeHUSI.

1.1.3 Bpi00op apXUTEKTYpbl IPUIOKECHUS

ApXHUTEKTypa CTpPOMTCA TI0 KIHUEHT-cepBepHOM  Mozgenu. Paszpaborka
COOCTBEHHOTO cepBepa TpeOyeT OrpoMHOro KoiuuecTBa BpemeHu. MHbpacTpykTypa
JieNieTpoBaHa CrHeluaIn3upoBaHHON oOnayHoi miardgopme kiacca BaaS. Omna
MOJTHOCTBI0O OepeT Ha ceOs ayTeHTU(PUKAIMIO TOJIH30BATENIEM W CHUHXPOHHU3AIUIO
JAHHBIX MEXAy ycTpoiicTBamu. Pa3zpaboTuuk Qokycupyercss Ha TpaduyecKkoM
uHTEepdeiice.

CTpykTypa KIMEHTCKOTO KOja opraHu3oBaHa no npuHnumny feature-first. Kon
KECTKO TPYIIHUPYETCS TIO CMBICIOBBIM (YHKIHSIM. MBI YXOIMM OT MOHOJHMTHOTO
CBSI3BIBAHUS JIOTHKH, Pa3pa0OTYMK OTKPHIBAET AMPEKTOPUIO M BHIUT MOJHOCTHIO
M30JIUPOBAaHHYIO pabouyro cpeny. [lamka 3ameTok 00beAMHSIET BCIO padoTy (yHKIIUU.
Jlornka CHCTEMHOW HaBHUTallUM JIEKUT B COCEOHEHW IUPEKTOPUH. ODTO YIPOLIAET

cOOpKYy.

Nuct
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Pa3pabotunk momydaeT OBICTPBIN TOCTYN K KOMIOHEHTaM. M3MeHeHue paboThl
TEKCTOBOTO PEIAKTOPA HUKAK HE 3aTPAarvBacT HE3aBUCUMBIA MOIYJb aBTOPU3ALIMH.
N3omupoBaHHbIA KOJ TOpa3o Jierdye MOKPhIBATh TECTAMHU, a MOUCK BO3HUKAKOLIUX
OIUOOK 3aHMMAaeT MHUHUMYM BpPEMEHHM M3-3a CTPOroM JIOKauu3aluu (Qaiios.
JloGaBieHne HOBBIX (YHKIMH MpoucxoauT ObicTpee Onaromapss Mpo3pavyHOi
CTPYKTYpE MPOEKTA.

OTH apXUTEKTYpHbIC PEIICHUS ONTUMAJIBbHBI Uil TEKyHIEro mnpoekra. CsA3ka
o0auHo TIatopmbl U MOLyIpHOTO TpuHLHKIa feature-first MUHUMHM3UPYET 3aTpaThl
BPEMEHM Ha co3llaHue UHPpacTpykTypbl. O0nako Oeper Ha ce0si pyTHHHYIO padoTy C
CEpBEpHOM Cpeoil, MOIyJibHas KOMIIOHOBKa (haillIoB MNpU 3TOM HCKIIOYACT
TEXHUYECKYIO IyTAHUILY [TPU MAcCIITAOUPOBAHUU KOAOBOU Oa3bl.

1.1.4 BpiOop sA3bIKa IPOTPAMMHUPOBAHUS

Jlns peanu3aiuu  MOJB30BAaTEIbCKOTO HMHTEpdelica M BHYTPEHHEH Ou3Hec-
JIOTUKA MOOHWJIBHOTO KIHMEHTa BbIOpaH KpoccmuiatrgopMmeHHbll ¢peiiMmBopk Flutter,
MCTIONB3YIOMIMIA S3bIK mporpammupoBanus Dart [1]. Beibop nmaHHO# TexHOIOTHH
00yCJIOBJIEH TPEUMYILIECTBAMMU:

— He3aBUCHUMas OTPUCOBKa uHTepdeiica,

— eqnHag KojoBas 0asa;

— 3penast BKOCUCTEMA.

[Ipu ananuze anpTEepHATHB paccMaTpuBaiach pa3paboTka Ha s3bike Kotlin B
cpene Android Studio. Ho Takoii moaxoj >KECTKO MPHUBA3BIBAET MPOAYKT K OJHOU
ornepaioHHoil cucreme. [lpu MacmTaOupoBaHWM MpOEKTa Ha Apyrue Iatdopmbl
BECh KOJI IPUIILIOCH ObI MEPENUChIBATH C HYJIS.

Ecnmu cpaBuuBate Flutter ¢ apyrumm kpoccriaaTOpMEHHBIMU PEIICHUSMH,
HarpuMep, ¢ React Native, To mociaegHuil MMeeT CYIIECTBEHHBIN HemocTaTok. Jliis
B3aUMOJICMCTBUS C CHCTEMOW OH HCHOJIB3YET ITPOIPAMMHBIM MOCT, ITOCTOSHHas
neperavya JaHHBIX Yepe3 KOTOPBIA YacTO MPHUBOJUT K 3aBHCAHUAM IpU oOpaboTKe

CIOXHbIX aHuManuid. Flutter pemaer 3Ty mnpoOnemy mnpsMONW KOMIWJSUMEH B

Nuct
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MAaITUHHBIN KO, OJaromapsi 4eMy NPHJIOKEHUE BBITIIAIUT U paboTaeT OJWHAKOBO HA
YCTPOMCTBAX OT JIIOOBIX MPOU3BOAUTEIICH.

1.1.5 BriOop cepBepHOI HHPPACTPYKTYPHI

CoBpeMeHHOE TPUIIOKEHHE TpeOyeT HAaJIeKHON CUHXPOHU3ALUUU U XPAHCHUS
MOJI30BATEIHCKUX JaHHBIX. YUTOOBI HE TPAaTHTh BpPEMs M PECypchl Ha pa3pabOTKy
coOCTBEHHOTO cepBepa, OBIIIO MPUHSATO PEIIEHUE UCTIOIB30BaTh MOJIeh BaasS.

[TpoekT ucnonb3yet miarhopmy Firebase [2]. OHa naeT roroBble HHCTPYMEHTHI:

— 0a3el gaHubIX Realtime Database u Cloud Firestore mig aBTOMaTH4YeCcKOM
CUHXPOHU3AINH JJAHHBIX

— monynb Firebase Auth nys aBTopuzaiiuu noyib30BaTeliei;

—cpena Cloud Functions s 3amycka cepBepHOro koja 0e€3 MpsiMOro
aIMUHUCTPHUPOBAHUS;

— cepBuchl Crashlytics u Performance Monitoring asis cOopa aHaIUTHKA COOEB.

XpaHeHue 3aMETOK TpeOyeT CTPYKTYpHOHM THOKOCTHM ©0a3bl JaHHBIX.
JlokyMeHToOpueHTUpoBaHHass 0a3za Firebase coxpansier uH@opmaiuio B Qopmare
KOJUICKITUH, pa3pabOTUYMK TMPOCTO MEHSET CTPYKTYpYy JHaHHBIX TIPH  BBITYCKE
oOHOBJNIEHUH 6€3 MUTpaIuy TaOIHIl. DTO pemaeT npodaeMy MacIiTadupoBaHUsI.

[TnaTdopma cnenmanu3upyercs Ha MOOWIbHON pa3paborke. MHCTpyMeHTapHii
opuentupoBan Ha miatdopmser 10S, Android u dpeitmBopk Flutter.

bazoBeiii Tapudsblii minan Spark mnpegoctaBnsiercs OecriatHo. CrapTaribl
HCITONIB3YIOT CEPBUC 0€3 CTAPTOBBIX BIOKCHUH.

[TnaTdopma Firebase comepXUT HATUBHYIO TIOJIEPKKY T€HEPATUBHBIX MO/IEICH
Gemini. O6iako naet uHTEphEUCH s BHI30BA HEHUPOCETEH MPSMO U3 KIUEHTCKOTO
KOJa.

Aytentudukanus nojaaepkuBaer akkayHT Google. OtoT mpoduias ecth y
mo00oro moJsib3oBatTelis ornepanuoHHoW cucteMbl Android. Bxox mpowucxomut

MI'HOBCHHO, IIOJIb30BATCJIb HC TPATUT BPCMA Ha PCTUCTPALUIO.

Nuct
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1.1.6 Bri6op cpenbl pa3paboTku

[Tpoext ucnoarsiyer Visual Studio Code. IT0 nerkoBecHbI peakTop SIBISETCS
OJTHUM M3 CaMbIX MOMYJISIPHBIX MHCTPYMEHTOB i pa3pabotku Ha Flutter. CHmxeHue
anmapaTHOW Harpy3kd mpu wucnois3oBanun VS Code yckopsier HamucaHue
IPOrPaMMHOTO KOJIa.

NucTpyMeHT (YyHKIMOHHpPYET Ha pa3iMYHBIX OMNEPAlMOHHBIX CHUCTEMaX,
rapaHnTupys pa3pabOTUMKY anmnapaTHyl0 HE3aBUCUMOCTh. YHHUBEPCAIBLHOCTH CpEIbl
MO3BOJIAET MIEPEHOCUTh HACTPOECHHOE pabouee OKPYKEHHE MEKIY KOMIBIOTEPaMH.

DKocucTeMa pAaCIIMPEeHUH pelaeT 3aJadd  HMHTErpallid  HUHCTPYMEHTOB
pa3zpaboTku. YcraHoBka o¢uuuanbHbix miuarnHoB Flutter m Dart obecneunBaer
0a30BbIC MHCTPYMEHTHI JIJIs1 pa3pabOTKU MPOTPaAMM.

Penakrop VS Code mnpumensiercs B pasHbIX cdepax ITpOrpaMMHUPOBAHUS.
YHaudwukanus cpenbl MOTHOCTHIO HCKIIOYAeT MOTPEOHOCTH MOCTOSHHO TPHUBBIKATH K
HOBOMY HHTep(EeNcy IPH CMEHE CTeKa TEXHOJIOTUH.

Kpynueie IT-kommanum posepstoT Visual Code OSS. Hanpumep, Google
co3zlaeT NpoAyKThl Ha 6a3e popka pemakropa. Obnaunas miarpopma Firebase Studio u

JIOKaJIbHAs areHTCcKas cpena Antigravity UCIIOIB3YIOT ATy apXUTEKTYPY.
1.2 IlpoexTUpoBaHue U pa3padoTka

JlaHHBII pa3jiesn MOCBAILEH ONUCAHUIO apXUTEKTYPHBIX PEIICHU, 000OCHOBAHUIO
BbIOOpa TEXHOJOTMYECKOIO0 CTE€Ka M JIETAIbHOMY PpacCMOTPEHHMIO Ipolecca
peasiu3alud  MOOWJIBHOTO  MPWIOXKEHUS  JJi1  YNpaBJI€HUs  MEPCOHAJIbHOU
uH(popmaimeii. B coBpeMeHHbIX YCIOBUAX U30bITKA HU(PPOBBIX TaHHBIX KJIACCUYECKUE
NPWIOKEHUS U1l BEICHHUS 3aMETOK TPaHCPOPMUPYIOTCS B HHTEIUICKTYaJbHbIE
CUCTEMBI, YTO TpeOyeT NPUMEHEHUS TMOKUX apXUTEKTYPHBIX MaTTEPHOB U UHTETPALlUU
COBPEMEHHBIX METOJIOB 00PAOOTKU €CTECTBEHHOTO S3bIKA.

IIpoexTpoBaHue CUCTEMBI BENOCH C YIIOPOM Ha MOIYJIBHOCTD, PACIIUPSAEMOCTb
U OTKa30yCTOMUMBOCTb. (OCHOBHOW LENbI0O pa3pabOTKU  SBISUIOCH  CO3JIaHUE

KpoccIiaTOpMEHHOTO pelieHns, 00eCIIeUnBAIOIIET0 HE TOJBKO XpaHEHUE TEKCTOBBIX

Nuct
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JaHHBIX, HO U WX HHTEJUIEKTYaJIbHYIO KJIaCCHU(DPUKAIMIO C MOMOULIBI0 HEHPOCETEBBIX
MojieNiel, a TakKe OCCIIOBHYIO CHHXPOHHM3AIMI0 C OOJIAYHBIMU CEpBUCAMU U
CUCTEMHBIMU KOMIIOHEHTaMU MOOMJIBHOTO YCTPOMCTRBA.

1.2.1 Peanuzarus apXuTEKTYPbl IPUIIOKEHUS

[IporpamMMHBIii  Kapkac TpuoXkeHUss noctpoeH Ha mpuHnumnax Clean
Architecture u Feature-First. Kox cTporo pasaeneH Ha TpH HE3aBUCHMBIX YpPOBHS:
Core, Data u Features.

JluarpaMMa KJIacCOB Ha PHUCYHKE 6 IIOKAa3bIBA€T BHYTPEHHHUE CBS3M MEXKIY
STUMH KOMITOHEHTAMH.

VYpoeenp Core comepxkuT 0a30Bble MeXaHU3Mbl mpuioxkeHus. Kiacc
AuthService ympapisieT aBTopu3alMeld moJib3oBatena. SettingsService XpaHUT
napaMeTpsl OpOpPMIIEHHST W HACTpoKu HeilpoceTw. MHTerpanuio ¢ onepalnoHHON
cucteMoil oOecneunBaroT NotificationService i TJIaHUPOBAHMS  JIOKAJBHBIX
yBenomiiennii 1 CalendarService ajig BBITPY3KHM COOBITUM B CHCTEMHBIN KalleHAaphb.
Bcest paboTa ¢ MCKyCCTBEHHBIM MHTEIIIEKTOM BbIHECEHA B OTJeNbHbBIN GeminiService, a
SyncService oTBedaeT 3a OTIpaBKy MeauadaiioB Ha cepBep.

Crnoit Data paboTaeT UCKIIOUUTENTHHO ¢ XpaHeHHeM uH@popMmanuu. JlokaibHas
3anuch (¢aiisioB uaer yepe3 NotesRepository Ha 6aze Hive. CuHXpoOHM3aLMIO C
cepBepoM BbinosiHAeT FirestoreRepository. B aTom ke Mopmyie omucaHbl CTPYKTYpPbI
nanubeiX: Note, NoteContact u StructuredNoteData.

[Tonb3oBaTenbckuii MHTEphENc U OU3HEC-IOTMKa CrPYyNIUPOBAHbl HA YPOBHE
Features. KopHeBoii BumIkeT App 3alaeT TeMy AHW3aliHa U MEPEXBAThIBAET BHEIIHHE
cceuikn. Kimacc MainScreen ynpasiset riiaBHoi Hapuranueit. Dxpad NoteEditorScreen
oObequHseT UMHTEpPENC TEKCTOBOTO peJakropa M MaHelb WHCTPYMEHTOB
UCKycCcTBeHHOro wuHTeiwiekta. [IpoBaiimep NotesNotifier cBsi3pIBaeT 5JKpaHbl C
PENO3UTOPUSIMH, YIPABISIET OTOOpPaKEHUEM CHHCKOB M KOHTPOJHMPYET (POHOBYIO

3arpy3Ky JaHHBIX.
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App NoteEditorScreen

+GlobalKey navigatorKey *Note? note
+5tring? nitialimagePath

| *S1iNG? initialTeoxt

smain()
+_initDeapLinks()
+_handelncomingLink) +save|)
i) +pickimage()
+_aiProcessTex|)
+_showColorDialog()
+buikd()
|
SettingsService MainScreen NotesNotifier GeminiService
+int selectedindex
+ravindaxProvider
+load ThemeIncec ) +AsyncNotfier> build() simproveText(Sying)
+icadViewModed) +Future add(...) +chackGrammar(String)
slcadMainMode|) sbuikd{) *Future ediNoted...) ssummarnze(Sring)
+lcadSartMode() +Future dalete(String) +structureNote{String, ...)
+lcadSonAsc() *Future refreshSyncl)
+icadAccenaColor() *Future togglePin|String)
+_backgroundSyno|...)
+_performFuliCloudSync(...)

v v v v

NotesRepository FirestoreRepository NotificationService SyncService
-String userid
+Future> loadAly) +ne) +uploacimages(Lst)
+Future sarveAJl(List) +Future> fetchNotes() +schaduleNoteNotificaton|Nole +deleteimagesByUris(Lst)
+Future putNote(Note) +Future upsertNote(Nose) +canceiNoteNatification(String)
+Future deleteNote(String) +Future deleteNote(Swing)
+Future deleteMuttiple(Set)
r
[ CalendarService
v ,
Note +upsertNoteEvent(Note)
AuthService +deleteNoteEvent|Note)
*S¥ing id
sauthStateChanges +Suring title
> +S¥ing content
| e ) +List tags
+signinvithGoogle() +List imagePaths StructuredNoteData
*8ignOut() +Date Time croatedAt
+DateTime updatedAt +String e
+5tring content

+bool sNoteSynced

+int? colorindex :l’:_‘! .

+DateTime? eventAt
+in? reminderMinutes

+DataTima? aventAt
+int? reminderfinutes

+List contacts +List contacts

+copyWith(...)

stoleon|) sony

. v shromJson|)
NoteContact

+String name
+String phoneNumber

+oJsan()
+fromJson|)

Pucynok 6 - JlnarpamMmmMa Kj1accoB

bubmoreka Riverpod obOecreuynBaeT CTPOryr0 THUIU3AIMIO U CBS3BIBACT
KOMIIOHEHTBI Mex 1y coboit [3]. DieMeHTsl au3aiiHa MOJydYaroT JaHHbBIE TOJIBKO depe3
mpoBaiiiepbl. Pa3paboTuyuk MOKET TMOJHOCTHIO TEPENUcaTh aJrOPUTMBI HEHpoceTH

WM 00Ja4HOM CUHXPOHU3ALMU 0€3 U3MEHEHHUs BU3yalbHOW YaCTH HMPUIIOKEHHUS.
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Jloruka BSaHMOﬂeﬁCTBHH YKa3aHHbIX KOMIIOHCHTOB MW IIOCJICJOBATCIBHOCTDH

BBI3OBOB IIPH BBITIOJIHCHHUU KJIFOUCBBLIX onepaunﬁ IMPUIIOKCHUA OTPAKCHA HAa PUCYHKC
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Pucynok 7 - /Ilnarpamma nocienoBaTeabHOCTEN

1.2.2 TIpoexTupoBaHUE MOJEIN TAHHBIX U CTPYKTYpPbl XpaHEHUS

OCHOBHBIM 3JIEMEHTOM JaHHBIX NPUJIOKEHHs BBICTymaeT kjacc Note. B HEM

MHKATCYJIUPOBaHbl TEKCT, Meauadaniipl, mapaMeTpbl TUTAHUPOBAaHUS (MHTErpanus ¢

KaJICHJapeM) U METaJIaHHbIE:

class Note {

final String id;
final String title;

final String content;

N3m.
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final List<String> tags;
final List<String> imagePaths;
final int? colorIndex;

// VIHTeTpauus C CHUCTEMHBIM KaJleHIapeM
final DateTime? eventAt;

final String? calendarEventId;

final String? calendarId;

// ®mar ycrhnemHoM 3arpysku B 0BJIAKO
final bool isNoteSynced;
bool get isSynced => isNoteSynced;

// ABTOMaTuueckas kjaccuoémranms (AI-MapKUPOBKA)
bool get isAiProcessed => tags.contains ('AI');

// ... (KOHCTPYKTOP ¥ OCTAaJIbHEE I10JIid)

}

Jlns nokanbHOTO XpaHeHus BbiOpaHna NoSQL-06a3a manubix Hive [4]. OO0bekThI

xpansTes B Buge JSSON-ctpok. UToObI py yTeHHUH OOJBIIOTO KOJIMYECTBA 3alUCEN HE

Oy0kMpoBaTh OCHOBHOM mMOTOK uHTepderca (Ul-motok), pecypcoemkas ormnepaius

Jecepuanu3aliy BHIHECEHA B OTICJIbHBINA U30JISIT C MOMOIIBIO (DYHKITUK compute:

// TlapCrHT OOJbIMX HaHHBIX BBIHECEH M3 OCHOBHOTO I[IOTOKA
List<Note> parseNotes (List<String> raw) {
return raw
.map ((e) => Note.fromJson (jsonDecode (e) as

Map<String, dynamic>))

.tolist () ;
}

class NotesRepository {
static const boxName = 'notesBox';
Box<String> get box => Hive.box<String>( boxName) ;

Future<List<Note>> loadAll () async {
final raw = box.values.toList();
if (raw.isEmpty) return [];

// BEBIIOJIHEHME [AaPCUHTA B OTHEJILHOM MBOJIATE
return compute ( parseNotes, raw);

}

Future<void> putNote (Note note) async {

awailt box.put (note.id, jsonEncode (note.toJdson())):;

}
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PacnipenenenHoe xpaHeHWe € CHHXpOHHM3alusa (THOpUIHAS aApPXHUTEKTYypa)

obecnieunBaroTcs cBsa3ko Google Cloud Firestore (i TEKCTOBBIX JIaHHBIX H

cTaTycoB) u Supabase Storage (17151 XpaHeHus Menradaiion).

AJ'II‘OpHTM CHUHXPOHH3aIUN IIPpU HAJIWYHUKU CCTHU ABTOMATHYCCKH 3arpyiKactT

JoKallbHbIe M300pakeHus B Supabase, 3ameHsss myTd B imagePaths Ha myOnuynbIe

URL-anpeca, u yctanaBnubaet iar isNoteSynced = true.

[Ipumep uToroBoii cTpykTyphl 00bekTa Note nocie cepuanuzaiuu (toJson):

{

"id" .

"t

itle": "BcTpeua no npoexty",

"content": "OBcymuTb MHTerpaumio Cc Gemini

Supabase",

"tags": ["Pabora/Paspaborka", "AI"],
"imagePaths": [

"https://usgquikdsefdgmuumiyu.supabase

ject/public/notes/image 01.jpg"

1,

"createdAt": "2026-05-04T10:00:00.0002",
"updatedAt": "2026-05-04T12:30:00.0002",
"isPinned": true,

"colorIndex": 2,

"isNoteSynced": true,

"eventAt": "2026-05-05T09:00:00.000z2",

"reminderMinutes": 15,
"calendarEventId": "cal event 998877",
"repeatMode": "none",
"contacts": [
{
"name": "lVBaH lVBaHORBR",
"phoneNumber": "+79991234567"

}

1.2.3 UnTerparus ¢ 061auHoi HHPPACTPYKTYpOi

OYHKITMOHUPOBAHUE MIPOTPaMMHOTO KOMILJIEKCa

"7f2alb9c-4d5e-4£f6a-8b9c-0dle2f3ad4b5c",

API u

.co/storage/vl/ob

obecrieynBaeTcs

MYJIbTHOOJIAYHON apXUTEKTYpou, 00beauHsONEeH Bo3MOKHOCTH Tuiatrgopm Google

Firebase u Supabase s pacnpenenenust Harpy3KH.

JunarpaMMa Ha pHCYHKE 7 WUIIOCTPUPYET B3aUMOJEHCTBUE MOOUIIBHOTO

KJMeHTa ¢ ceppucamu Firebase u Supabase.
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Google Firabase Supabase

Al Firestara Auth Storage

Android YETpORCTRG

AP

¥EERoMNeHnA KaneHgaps BOHTAKTR
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MpuanakeHde

HTTPS

Pucynok 7 - Jluarpamma pa3BepThIBaHUSA

Nuanmmanm3anuss 0o00MX CEpBHUCOB BBIMOJIHAETCS B main.dart mpu craprte

IMPUIIOKCHUA:

// main.dart
awalt Firebase.initializeApp (options:
DefaultFirebaseOptions.currentPlatform);
await FirebaseAppCheck.instance.activate (
androidProvider: AndroidProvider.playIntegrity,

) ;

await Supabase.initialize(
url: 'https://usgquikdsefdgmuumiyu.supabase.co',

anonKey: '...',

) 7
Firebase Auth u Cloud Firestore obecrieunBaroT J0CTyI K JaHHBIM KOHKPETHOTO

nonp3oBaTens. [lyTh K KOJUIGKIIMM ~ 3aMETOK  CTPOMTCS 1O IIabJIOHY
users/{userld}/notes/{noteld}, uYTro mMO3BONSET W30JUPOBATH JaHHBIE HA YPOBHE

Security Rules:

// firestore repository.dart
class FirestoreRepository {

Nuct
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final String userId;

CollectionReference<Map<String, dynamic>> get notesRef

=>
FirebaseFirestore.instance
.collection('users')
.doc (userId)
.collection('notes');

Future<void> upsertNote (Note note) async {
awalt notesRef.doc(note.id) .set (note.toJson());

}

Future<void> deleteMultiple (Set<String> ids) async {
final batch = FirebaseFirestore.instance.batch();
for (final id in ids) {

batch.delete( notesRef.doc(id));
}
await batch.commit (); // Bce ymajeHmus — OoIHa aToMapHas
onepaums

}
PucyHok 7 IE€MOHCTpHpPYET HEpapXUYEeCKyl0 CTPYKTYpy JaHHbIX M pPaboTy

npaBuj 0€30MaCHOCTH.

Pucynok 7 — Uatepdeiic konconu Firebase Firestore ¢ oToOpakeHnem

CTPYKTYpPBbI JOKYMEHTOB MOJIb30BATEIIEH.

Write Batch rapantupyer aroMapHOCTh: NMpU MacCOBOM YAQJICHUM Tpymma
oriepanuit MO0 BBHIOTHACTCS LEIUKOM, JTHOO HE BBITIOIHICTCS BOBCE.
Supabase Storage ucnosb3yercs Ui XpaHeHus uzo0paxkenuii [5]. SyncService

BBITIOJIHACTCA B TPHU ITalld — CIKATHUC, 3aIPpy3Ka, IMOJIYUCHHC HY6J'H/IIIHOI7I CCBIJIIKH.

// sync_service.dart

Nuct
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Future<List<String>> uploadImages (List<String> paths) async

for (String path in paths) {
if (path.startsWith('http')) { resultUrls.add(path); continue;

final XFile? compressedFile =
await FlutterImageCompress.compressAndGetFile (
file.absolute.path, targetPath, quality: 70,
minWidth: 1024,
) ;

{userId}/{timestamp}.Jjpg
final fileName =
'SuserId/${DateTime.now () .millisecondsSinceEpoch}.Jjpg';
awalt supabase.storage.from('notes') .upload (fileName,
File (compressedFile! .path));
final String publicUrl =
_supabase.storage.from('notes') .getPublicUrl (fileName) ;
resultUrls.add (publicUrl) ;
}
return resultUrls;

}
[Ipn ycnemHoM 3aBeplIEHUH CHCTEMa OOHOBISIET cocTosiHue oObekTa Note.

JlokanbHBIN MyTh K M300pakeHHI0 B MaccuBe imagePaths 3aMeHsieTcst Ha moTy4YeHHBIN
URL-anpec, a mapametrpy isNoteSynced mpucBauBaetcs 3HaueHue true. IIpouemypa
yaaneHus ¢aiaoB u3 objlaka peaqu3oBaHa Yepe3 o0OpaTHoe IpeoOpa3oBaHHUE:
anroput™ aHanusupyetr cTtpoky URL, Bblmenser u3 HEE OTHOCUTEIBHBIM NyTh K

00BEKTY M BBI3BIBACT METOJI Storage.remove:

Future<void> deletelImageByUrl (String url) async {
final uri = Uri.parse(url);
final idx = uri.path.indexOf ('/notes/"'");
final path = uri.path.substring(idx +
'/notes/"'.length);
awalt supabase.storage.from('notes') .remove ([path]):;

}

Ha pucynke 8 npeacrasnen uarepdeiic xpanmmina Supabase storage.

Nuct
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Pucynok 8 - Opranu3zanus 00beKTHOTO XpaHWIMILA B TAHENN YIPaBICHUS

Supabase.

1.2.4 Pa3paboTka HHTEIICKTyJIBHOTO MOIYJIS

NurennextyanbHpii  QyHKIMOHAN peain3oBaH B kiacce GeminiService,

KOTOPBII HCIOJIB3yeT MojIeNb gemini-2.5-flash-lite u monepxuBaeT 1Ba HE3aBUCHMBIX

KaHaJja 3anpocos [6].

OcHoBHOM kaHan pabotaer uepe3 Firebase Al Logic. PesepBHbIil kaHand

nepekitoyaercs Ha Google Al Studio API npu Hanmuuuu mosnb30BaTENBCKOTO KIHOYA.

Bri0op kaHasa BBINOTHSAETCS aBTOMAaTUUECKU B MeToJie generate WithRetry:

// gemini service.dart
class GeminiService {
final String modelName = 'gemini-2.5-flash-lite';

GeminiService (this. ref) ({
_primaryModel =

FirebaseAI.googleAI () .generativeModel (

model: modelName,
generationConfig: GenerationConfig(responseMimeType:

'application/Jjson'),

) ;
}

Future<String?> generateWithRetry(String prompt) async

Nuct
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final usePersonalKey =
_ref.read(useFallbackApiKeyProvider) ;

final personalKey =
_ref.read(fallbackApiKeyProvider) ;

if (usePersonalKey && personalKey != null &&
personalKey.isNotEmpty) {

return generateViaAIStudio (prompt, personalKey);
} else {

return generateViaFirebase (prompt) ;

}

}
KiroueBoit meton momynst — structureNote. On npuHuMaeT HeoOpaOOTaHHBIM

TEKCT 3aMETKU U BO3BpAILlAET CTPYKTYpUpOoBaHHBINA 00beKT StructuredNoteData.
[TpoMmnT nepema€T naTy co3maHusl 3aMETKU KaK TOYKY OTCU€Ta ISl BHIUYMCICHUS
OTHOCHUTEJIBHBIX JaT, CIIPABOYHUK KOHTAKTOB IMOJIL30BATENS JIJIsi COMOCTABICHUS UMEH

" CIIMCOK CYHICCTBYIOIIIUX I1arl0K/TEeroB I IIOAACPKAHUA HCPAPXUHU:

Future<StructuredNoteData?> structureNote (
String rawContent, {
DateTime? noteDate,
List<NoteContact> userContacts = const [],
List<String> existingFolders = const [],

}) async {
if (rawContent.trim() .isEmpty) return null;

final referenceDate = noteDate ?? DateTime.now() ;

String contactsContext = '';

if (userContacts.isNotEmpty) {
final simplified = userContacts

.map((c) => {'name': c.name, 'phone': c.phoneNumber})
.tolList () ;
contactsContext = '\nCIPABOUHMK KOHTAKTOB

[TIOJIL30BATEJIA. . . \n${jsonEncode (simplified) }\n';
}

final prompt = ''"'
IaTa co3maHMA 3aMeTKM (Touka oTcueTa) :
${referenceDate.toIso8601String() }.

Crporo mcnosezyu OTY maTy kak "ceromHa" 1OJjid BEICUMTEIBAHMSA BCEX
OTHOCUTEJIbHBIX IaT.

ScontactsContext

SrawContent
LI B

Nuct
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final text = await generateWithRetry (prompt);
final jsonStr = text!.replaceAll (' "~ “json’,

'").replaceAll (' "', '"'").trim();

return StructuredNoteData.fromJson (jsonDecode (jsonStr));

Jlnst maketHO#M 00OpaboTkm peanmm3zoBaH Metof structureNotesBatch, xoTopwrii
OTHPABJISIET MACCUB 3aMETOK oAHUM 3ampocoM K API. OtBer Bo3Bpamiaercs B BUIE

cioBaps {noteld: StructuredNoteData}:

Future<Map<String, StructuredNoteData>>
structureNotesBatch (

List<Note> notes, {

List<NoteContact> userContacts = const [],
List<String> existingFolders = const [],
) async |

if (notes.isEmpty) return {};

final notesList = notes.map((n) => {

'id': n.id,

'content': n.content,

'createdAt': n.createdAt.tolIso8601String(),
}) .toList (),

final prompt = '''

Ins KAXIOM saMeTkM MCHONL3YHM eé nosie "createdAt" kak TOUKY

oTCcyeTa (CeI‘O,JIHFI) IOJId BBICUMTEIBaAHMA BCe€X OTHOCUTEJIBHBIX IIaT B TeKCTe
3TOM 3aMeTKU.

BXOIOHHE 3AMETKNM HOJId OBPABOTKM (JSON) :
S{jsonkEncode (notesList) }

T .
14

final text = await generateWithRetry (prompt);
final Map<String, dynamic> resultsMap = JjsonDecode (
text!.replaceAll (' "~ “Json', '').replaceAll(' "',

'').trim()

) ;

final Map<String, StructuredNoteData> finalResults = {};

resultsMap. forEach ((id, data) {
finalResults[id] = StructuredNoteData.fromJson (data as

Map<String, dynamic>);

1)

return finalResults;

Nuct
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OtBerbl Momenu Banmaupyroorcs depe3 jsonDecode. I[lpu Hapymenun
BBIOpAChIBAETCS HMCKIIOUYEHHE, KOTOpOE INEpEeXBaThIBACTCSI Ha YpOBHE IMpoBaiijepa.
[Tpu3nak oOpaboTKu 3anucu xpaHurtcs B Tere 'Al'.

Buenpenue Firebase Al Logic 1o03BOJMIO OpPraHU30BaTh KOHTPOJIbL 34
ITPOU3BOJIUTEIIBHOCTBIO HEHWPOCETEBBIX 3allPOCOB M KA4ECTBOM TI'€HEPUPYEMOTO
KOHTEHTa. BCTpoeHHbIe cpecTBa MOHUTOPHUHTA COOMPAIOT TEIEMETPUIO M0 KAKIOMY
oOpamenuto k mMoaenu Gemini. [InaTdopma peructpupyer BpeMsi OTKIMKA cepBepa,
00BEM M3paCX0/I0BAHHBIX TOKEHOB U UTOTOBBIN CTaTyC BBIITOJIHEHHSI OIIEpaLliy.

[losrydyeHHbIE aHHBIE BU3YaJTM3UPYIOTCS B BUJE MHTEPAKTUBHBIX I'paHUKOB B
KOHCOJIM agMuHuCTpaTopa. DYHKIIMOHAT NAHENIW IO03BOJIIET CTPOr0 OTCIEKHUBATh
NOTpeOIEHUE PECypCoOB, MPEeNOTBpaIas BbIX0O 33 paMKU KBOT M MEPEPacXo]] CPEICTB

Ha o00JauHyt0 HHPpACTPyKTYypy. MHTEpdeiic mpommiocTpupoBaH Ha pUCyHKe 9.

Pucynok 9 - [lanens monutopunra Firebase Al Logic.

Nuct
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1.3 TectupoBaHue

Ha ompITHOW »SKCITyaTalud MporpaMMa IMPOJEMOHCTPHPOBAIA CTAOMIBHYIO
paboTy Bcex 3asABJICHHBIX KOMITOHCHTOB.

VYcnemHo npoTecTUpoBaH ciaeAyonui GyHKIIMOHAT:

— CO3JIaHKe, PEJAKTUPOBAHNE U YIIPABICHHUE 3aMETKAMH;

— IBYXATAITHAS MPOLeAypa YIAICHUs JaHHBIX C UCTIOJIh30BAHUEM KOP3HHHI,

— (hoHOBas CHHXPOHH3AIUS JaHHBIX ¢ 00auHoM O0a3oi manubix Cloud Firestore;

— IpHUKpeIIcHHe Meana (aiioB ¢ pa3MeleHHeM B OOBEKTHOM XPaHWIIHIIE
Supabase Storage;

— UHTCJUICKTYyaJIbHBI aHAJIM3 TEKCTAa M W3BICYCHHE CYIIHOCTEH Yepe3 MOIYJIh
Google Al Logic;

— ayTeHTU(UKAIHS MToJIb30BaTeseii Ha ocHoBe Google OAuth.

Pa3paboTanHblii TPOrpaMMHBIA MPOIYKT TOTOB K JKCIUIyaTalldd, YIpPOIIaeT
IpoIecC HAKOTUICHUs 3HAHWW W CHIDKAST HArpy3Ky Ha IOJIb30BaTels Mpu 00paboTKe
JTaHHBIX.

1.3.1 TectupoBanue 6a30BOro PyHKIIMOHAIIA CUCTEMBbI

TectupoBanre MomayJisi aBTOpW3alMK BhIIONHsUIOCH uepe3 Google OAuth.
OskmmaeTcsi, 4TO TPU HAKATUU HA KHOMKY BXOJa TPHUJIOKEHHE BBI30OBET HATUBHOC
CHCTEMHOE OKHO BBIOOpa aKkayHTa, IepeaacT TokeH Oe3omacHoctu B Firebase Auth,
coznact npodwib monb3oBarens. Ha pucynke 10 mnokazan unHtepdeiic BbIOOpa
akkayHTta Google B MOOMJIBHOM NPUJIOKEHHUH, @ PUCYHOK 11 JIeMOHCTpHUpYET 3aIucCh

M0JIb30BaTEIIs ¢ TUIIOM TpoBaiiepa Google B BeOG-konconu Firebase Auth.

Pucynok 11 — IManens ynpasnenust Firebase Auth.

Nuct
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Pucynok 10 — Okno aBTopu3anuu yepe3 GOOgle-akkayHT B MPUIIOKCHHH.

[IpoBepka co3maHusi 3aMETKH BKJIIOYAEeT B ce0s BBOJ TEKCTa, MPUKPEIJICHHUE
M300paKeHM, BHIOOP KOHTAKTOB W3 TeNe()OHHOM KHUTHM W YCTAaHOBKY JaThl
HarmomuHaHusa. OjkuIaeMoe TIIOBEICHWE CHCTEMBI 3aKJIFOYajioCh B BBHITIOJHEHUU
HECKOJIBKHX TPOIIECCOB: cxkaTuu (oTtorpaduu, e€ 3arpy3ke B 00JTaUHOE XPAHUIIMIIE
Supabase Storage, ¢dbopmupoBaHMM 3a7aud B CHCTEMHOM KajJeHaape cMapTdoHa |
coxpanenuu enunoro JSON-gokymenta B Cloud Firestore.

Ha pucynke 12 mpeacrtaBieH BHEIIHHWI BUJ TOTOBOW 3aMETKH B PEIAKTOPE
MPOTrpamMMbl C MPHUBSI3aHHBIM COOBITHEM W KOHTakTaMu. PucyHok 13 mpemMoHcTpupyer
3arpykeHHbI (aiin B xpanwiuiie Supabase Storage, a pucyHok 14 otoOpaxaer

CTPYKTYpy JokymeHTa B koncou Cloud Firestore.

Nnct
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Pucynok 13 — Xpanunumie Supabase Storage.
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Pucynok 14 — JlokymenT 3ameTku B BeO-koncou Cloud Firestore.

Bepudukarus ynanenus. Oxugaercs, 4TO KapToyka HCYC3HET U3 OOIIEro
CIHMCKa W TIepeiieT B KOpP3WHY, a JOKyMEHT Ha cepmepe Firestore cmenut ¢miar
iIsDeleted ¢ false ma true. Ha pucynke 15 npezacraBieH uHTepdEic KOp3WHBI B

NPUJIOKECHNH, a PUCYHOK 16 WLTrocTpupyeT coctostHre KoHcouu Firestore.

YaanuTh enibpanHbie
3aMeTKu?

Eyaet xnarww: |

Sromes n

B foccrakcenrs

O  vassers vanceraa

Pucynok 15 — DkpaH KOp3uHBI B MOOUJIEHOM MPUIIOKEHUH.
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Pucynox 16 — Cwmena ¢uara isDeleted B Firestore.

1.3.2. TectupoBaHue HHTEIIEKTYaJIbHOW 00PabOTKHU

JUIsi IpOBEpKH TOYHOCTH HM3BJIEUEHHUS CYLIHOCTEM HCIOJIb30BAJIACh TECTOBAs

3aMCTKa C COACPIKAHUCM! “B ILITHULY B JABa 4Yaca JOHS HYXHO 00s13aTeILHO

CO3BOHHUTECA C )_IGHHCOM )41 AJ'ICKCGCM, YTOOBI O6CYI[I/ITB HHTCI'paliuIo 63K€H,Ha u

dbpoHTEeHa Hamero npuwiokeHus. Hamo mpoBeputh, kak paboTaeT aBTOpU3alus 4epes

Google, u mporectupoBath 3arpy3ky (otok B Supabase. Anekceit oberian CKUHYTb

HOBYIO CTpyKTypy 0a3wl manuHbix Cloud Firestore, a JIeHuC MOCMOTPHUT JIOTH PadOTHI

MU na cepepe. CKUHYTh OTUET PyKOBOJIUTEIIO 10 KOHIIA HEACIIH .

PGBYJIBTaTBI COIIOCTAaBJICHHUA OXHUIAaCMOI'O U (I)aKTI/I‘-IGCKOFO IIOBCACHHUA CHUCTCMBI

3aduKcupoBaHbl B Tabuie 1.2.

Tabnuna 2 — Pe3ynbpTaThl TECTUPOBAHUS CEMAHTUYECKOTO pa3zdbopa TECTOBOM

3aMEeTKH
DIeMEeHT Oxunanue Pesynbprar Craryc
aHanmn3a
3aroji0BoK Co3manue 3arojioBKa “O0cyxaeHue NHTETpaluu +
Ockenma u ppoHTeHAA”
Jlata [TatHuna, Bpems 14:00 2026-05-22T14:00 +
1 BpeMmsi
KoHTtakTsI Aunexkceit, Jlenuc Aunexceit, Jlenuc +
Uepapxus Onpenenenue «PaboTa n +
narnok kateropuu «PadoTa» yueo6a/IIpoeKThbI»
Ha pucynke 17 mpeacTaBieHO BHU3yalbHOE CpaBHEHHE  HMCXOIHOM

HECTPYKTYPUPOBAHHOM 3allMCH U UTOTOBOM KapTOUKHU C 3alIOJTHEHHBIMU METAJaHHBIMU
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nanok. Ha pucynke 18 mpexncrasnenst norm Firebase Al logic, moarBep:xknatomniye

YCIELIHYI0 reHepalnio oTBeTa Heripocetn Gemini-2.5-flash-lite.

wsDeg -0 Tm urDewd -e Tm

OBCYMACHIHE HHTErPALMN
GakeHan n GpoHTOHAD

LHMESM W Ararcwe Aen

MM Ganenga

3 [LeNHT NPOBsaANIMEYET N0OIN
PadOT M MR e cxpiepe D1aer moBrngnuy

COANTL PYMUBOGNTEMNO LU NUWUYS hogene

Pucynox 17 — CpaBHeHHE UCXOAHOTO MaTepuaia 1 pe3yJbraTa padoThl

HHTCIUICKTYAaJIbHOI'O MOAYJIA.

(v) GenscativeService GaneryteContent B

(©) generate_content gamiei-2.5-flash-ite

Pucynok 19 —Koncouns Firebase Al Logic.

Nuct

[y 1.090301.32.001 713 33

n3m. | Jinct Ne nokym. Moanwuce | Oata




2 be3zonmacHocTh AKU3HECACATEC/IBHOCTH

ExenmneBHOE B3aMMOCHCTBHE C ITU(GPOBBIMU YCTPONUCTBAME PETIAMEHTHUPYETCS
HOpMaMH OXpaHbl 3J0POBbS U TEeXHUYECKOM Hkcmryatanuu. ColioneHue
YCTAHOBJICHHBIX IPTOHOMHYECKUX TPABWI M CTAaHAAPTOB OE30MACHOCTH TO3BOJISICT
3alUTUTH OPTAHU3M OT HETATHBHOTO (PM3NIECKOTO BO3ACUCTBHS, COXPAHUTH 3pEHUE U
OCaHKy, a TakKXe TMPEJOTBPATUTh NPEKIECBPEMEHHBIE TIOJIOMKH JJICKTPOHHOTO
000pyIOBaHUSI.

B nanHOoM myHKTE OYyIyT paccCMOTpPEHbl OCHOBHBIC IMpaBWjla U MHCTPYKIHMH IO

paboTe YesioBeKa ¢ KOMIBIOTEPOM U MOOUIIbHBIM TeJIe(POHOM.
2.1 IlpaBuia u Texnuka 6e3onacHoctu npu padore c IK.

MonuTtop HE0O0X0aUMO pacrojiaraTh Ha YpPOBHE IJja3 WJIM HEMHOTO HIDKE Ha
paccrosuun  50—70 canTuMerpoB oOT Jjauna. Jlns oOecrnedeHuss MPaBUIBLHOTO
KpOBOOOpaIeHHs] TOBEPXHOCTh CTOJIa TPeOyeTCsl yCTaHaBIIMBAaTh HA YPOBHE JIOKTEH, a
KJIaBUaTypy M MblIlIb pa3MellaTh Ha OJHOM BBICOTE, COXpaHss HEUTpalbHOE
MOJIOKEeHHE 3amnsicTuil. Bo Bpemsi pabOThI CIIUHY JIep>KaTh POBHO, OMUPAsICh HA CIIMHKY
Kpeclia ¢ mojjepkkod moscHudHoro otaena. Kaxapie 40-50 MuHYT 00s3aTeIbHO
JienaTh PEerjJaMEeHTUPOBAHHBIC MEPEPHIBBI JJIsl BBIMOJHEHUS! (PU3UYECKONM Pa3MUHKUA U
CHSITHS MBIIIICYHOTO HAINpsHKeHHs [7].

Cucremubiii OOk ¥ TiepudepuilHbIe yCTPONCTBA 3allperiaeTcsi MOJBEPrarh
BO3JICUCTBUIO Biaru. HamuTku u >KUJIKOCTH HE JIOMYCKAeTCs CTaBUTh PSIOM C
TEXHUKON BO M30€KaHWE KOPOTKOTO 3aMBIKaHWS TPH CIy4allHOM mposimBaHuuU. Bce
COCIMHUTENbHBIC Kabenu TpeOyeTcsl HaIe)KHO U30JIMPOBATh M aKKyPAaTHO TMPOJIOKHUTH,
UCKJIFOYAasi PUCK HMX MEXaHMYECKOIo TMOBPEKJICHUS. BEHTWIAIIMOHHBIE OTBEPCTHS
000pyIOBaHUS CTPOTO 3aMPEIIEHO EPEKPHIBATH TOCTOPOHHUMH TIPEIMETAMH, TaK KaK
HapyIIeHUE IUPKYJSLIUM BO3JyXa MPUBOAUT K TMEPErPeBY KOMIUIEKTYIOIIUX M

IMOTCHIUAJIbBHOMY BO3I'OpPaHUIO.
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[To 3aBepiuieHnu pabOTHl KOMIBIOTEP HEOOXOIMMO KOPPEKTHO BBIKIIIOUAThH Yepe3
uHTEpQeic ornepanmoHHOW cucTeMbl. OYUCTKY 3KpaHa, KJIABUATypbl U KOpIlyca OT
OBUTA MPOBOJUTH TOJBKO CIEHUATU3UPOBAHHBIMU CalpeTKaMH WM CHOpPEsSIMU TMpU

ITOJTHOCTHIO 00ECTOYCHHOM 060py,Z[OBaHI/II/I.

2.2 IlpaBuyia M TeXHUKA 0€30MACHOCTH NP padoTe €O

cMapToHOM

JUnTenbHOE B3aUMOJEHCTBHE C JKPAHOM CO3[A€T HArpy3Ky Ha 3peHHE U
ONOPHO-/IBUraTeNbHbIN anmapaT. [l CHUKEHHs HanpspKeHHsl I1a3 HEeoO0XOAMMO
MPUMEHSATh IPaBUWIIO: Kaxkaple 20 MUHYT OTBOAMUTH B3IJISA OT AUCIUIES] Ha PACCTOSHUE
0K0JI0 6 MeTpoB B TeueHue 20 cexkyHH. YCTpOWCTBO TpeOyeTcsl Jep:kaTh Ha ypOBHE
ria3, yroObl HE HAKJIOHATH TOJIOBY BIEpE] U HE Meperpykarb IIEHHBIA OTAEN
MO3BOHOYHMKA. CHUHUN CBET 3KpaHa MOJABISET BBIPAOOTKY TOPMOHAa CHA, MO3TOMY
raJI>KEThl PEKOMEHIYETCSl OTKJIA/IbIBATh KAK MUHMMYM 3a 4ac J0 CHa.

IIpu nepexone mpoeszxeil yactu TenedoH Bcerna youparb B KapMaH U CHUMATh
HAyIIHUKKU ISl TTOJIHOUEHHOTO KOHTPOJIsL OKpY»karomiei o0ctaHoBkH. KaTeropuuecku
3arpeaercs UCIoiab30BaTh CMapTQOH 3a pysieM aBToMoOuss. B3rnsa Ha skpaH gaxe
Ha Mapy CEKyH] BEJET K MOTepe KOHTPOJIA HaJl JOPOTOil U aBapUUHBIM CUTYaIUSIM.

3apsokath  TeneoH ~ JOMYCKAaeTcsl  TOJIbKO  OpPUTMHAIBHBIMU  WJIH
cepTU(PUUUPOBAHHBIMU ajanTepamMu M KademsiMu. CTpoOro 3ampemeHo OCTaBISATh
MOAKIIOYEHHBIA K CETH ammapaT MoJl MPSMbIMU COJTHEYHBIMU JTy4aMu, Ha TPUOOPHOU
naHeld aBTOMOOWIS WM ToJ NoAaymkod. HapylieHue TemmepaTtypHOro pexxuma
OPUBOJAUT K B3AYTHUIO WM BOCIUIAMEHEHHUIO aKKyMmyJsiTopa. Eciii yCTpoHCTBO CHIIBHO
Harpesoch, €ro CleyeT HEMEIJIEHHO OTKIIOUUTh OT PO3E€TKH M OCTAaBUTh HA TBEPAOU

MPOXJIaIHOM MOBEPXHOCTH JI0 MOJIHOTO OCThIBaHMs [8].
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3akiIoueHue

B Xxone BbIMONHEHHMS BBIMTYCKHOM  KBaJdU(UKAIMOHHOW paboThl  OBLIO
CIPOEKTUPOBAHO M PEATM30BAHO MOOWIJIBHOE MPUJIOKEHHE IJII MHTEIUIEKTYaJIbHOTO
yIpaBjieHUs TepcoHanbHOM uH(popMareld. MTOroBelii MNpPOrpaMMHBIN  MPOJYKT
MIPEACTABISIET COOOM CHCTEMY, OOBETUHSIONIYIO TPAAUIIMOHHBIE METOMIBI BEICHUS
3aME€TOK C COBPEMEHHBIMHM BO3MOXXHOCTSMH TE€HEPATUBHOTO HMCKYCCTBEHHOIO
WHTEIUJIEKTA.

B npouecce peanmuzanmu npoeKTa ObLIM IMOMYYEHbl HABBIKM pa3pabOTKH Ha
sa3pike Dart ¢ ucnonszoBanuem ¢peiimBopka Flutter. [Tonydyen mpakTU4ecKuid OMBIT
MOCTPOEHUS apXUTEKTYphlI Ha 0aze Riverpod, a Takxke unrerpanuu APl HelipoceTeBbIx
Mojeneit Gemini B MOOWUJIbHBIA KJIMEHT. PaboTa Haj MpoOEKTOM MO3BOJIMIA OCBOUTH
MPUHITUIIBI MYJITHOOIAYHOTO B3aUMOIEUCTBUS ¢ cepBucamu Firebase u Supabase.

PazpaboTanHoe TPUIOKEHHE TOJTHOCTHIO COOTBETCTBYET IOCTABJICHHBIM
TpeOOBaHUSM W TOTOBO K DKCIUTyaTaluu. B kauecTBe MEpCIEKTUB Pa3BUTHUS MPOEKTa
BBIJICJIAIOTCS BHEJPEHHE T0JIOCOBOTO BBOJA C aBTOMAaTUYECKOW paciu@poBKOM u
WCMOJIb30BAaHUE HEUPOCETEW i1 aHalIh3a JOJITOCPOYHBIX MATTEPHOB AKTUBHOCTU
noyib3oBaTess. BwimonHeHHass pabora gemMoHcTpupyer, uTo uHterpamus WU u
rIyOoKkast CBsI3b C  (DYHKIUSAMHU ONEPAIMOHHON CHUCTEMBI SIBJISIOTCA KJIIOUEBBIMHU

(akTOpamu CO3AaHUSI COBPEMEHHBIX HHCTPYMEHTOB MPOAYKTUBHOCTH.

Nuct

[y 1.090301.32.001 713 36

n3m. | Jinct Ne nokym. Moanwuce | Oata




Cnucok HCNnoJib30BAHHBIX HCTOYHHKOB

1. loxkymenrtanus k ¢peiimBopky Flutter. [Onextponnsiit pecypc] / Pexum
nocryma: https://docs.flutter.dev/ cBoboaHbIH. (1aTa oOpamenus 06.05.2026).

2.OdunuanbHas JOKyMeHTalus K oOmauynor ruiardopme Firebase.
[OnexkTponnbiii pecypc] / Pexum poctyma: https://firebase.google.com/docs
cBOOOIHBIN. (HaTa oopamenus 06.05.2026).

3. lokymeHnTanusa mo OubiamoTeke yrpaBieHHs cocTostHueM Riverpod.
[DneKkTpOoHHBIN pecypc] / Pexxum JIocTyna:
https://riverpod.dev/docs/introduction/getting_started CBOOO/THBIMN. (mara
obpamienus 06.05.2026).

4. Jloxymentanus k NoSQL 6a3ze mannbix Hive. [DnexkrponHbiit pecypce] /
Pexxum pocryna:  https://docs.hivedb.dev/ cBoGomHbIif. (mata oOparieHus
06.05.2026).

5. CripaBoYHOE PYKOBOJCTBO pazpaboruuka Supabase. [DIEKTPOHHBIN
pecypc] / Pexum nocryna: https://supabase.com/docs cBOOOmHBIN. (aTa
obpamenus 06.05.2026).

6. PykoBoacTBo mo wmHTerpanmuu HeWipocereir Google Gemini  APIL
[DnexTpoHHBIN pecype] / Pexxum noctyna: https://ai.google.dev/docs cBOGOAHBIIA.
(mara obpamenus 06.05.2026).

/. DprOHOMUYECKHE OCOOEHHOCTH ONTUMU3AIMH JUIMTEIbHONW paboThl 3a
KOMIIBIOTEPOM [OneKTpOHHBIMN pecypc] / Pexum JIOCTyma:
https://cyberleninka.ru/article/n/ergonomicheskie-osobennosti-optimizatsii-
dlitelnoy-raboty-za-kompyuterom cBo6oassIii. (1ata ooparenwus 06.05.2026).

8. Biusinne coToBbIX Tele(OHOB Ha 370POBbE YEJIOBEKA. [DIEKTPOHHBIM
pecypc] / Pexum poctyma: https://cyberleninka.ru/article/n/vliyanie-sotovyh-

telefonov-na-zdorovie-cheloveka cBo6oaubIii. (1ata oopamenus 06.05.2026).
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®daitn «note.darty»

enum NoteRepeatMode ({
none,
daily,
weekly,
monthly,
yearly;

String get label => switch (this) {
none => 'Bes norTopa',
daily => 'ExemuerHO',
weekly => 'ExeHepmejybHO',
monthly => 'Exemecsauno',
yearly => 'ExeromhHo',

}s

class NoteContact {
final String name;
final String phoneNumber;

const NoteContact ({
required this.name,
required this.phoneNumber,

1)

Map<String, dynamic> todson() => {
'name': name,
'phoneNumber': phoneNumber,

}s

factory NoteContact.fromJson (Map<String, dynamic> json) {
// Handling potential variations from AI responses

final name = (json['name'] ?? json['displayName'] ?? 'Be=s
uMmeHn') .toString () ;

final phone = (Jjson['phoneNumber'] ?? json['phone number']
?? json|['phone'] ?? '').toString();

return NoteContact (
name: name,
phoneNumber: phone,

) ;

Qoverride
bool operator ==(0Object other) =>
identical (this, other) ||
other is NoteContact &&
runtimeType == other.runtimeType &&
name == other.name &&
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Qoverr
int ge

class No
/// Cu
final
bool g
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final

int get notificationId => id.hashCode.abs{();
bool get isAiProcessed => tags.contains('AI');

const
requ
requ
requ
requ
this
requ
requ

this.
this.

this

this.
this.
this.
this.
this.
this.
this.
this.

phoneNumber == other.phoneNumber;

ide

t hashCode => name.hashCode ~ phoneNumber.hashCode;

te {

UTaeTCsa CHUHXPOHM3MPOBAHHOM, ecim isNoteSynced

bool isNoteSynced;

et isSynced => isNoteSynced;
String id;

String title;

String content;
List<String> tags;
List<String> imagePaths;
DateTime createdAt;
DateTime updatedAt;

bool isPinned;

int? colorIndex;

DateTime? eventAt;

int? reminderMinutes;
String? calendarEventId;
String? calendarId;

bool isCompleted;

bool isDeleted;
NoteRepeatMode repeatMode;
String? originalContent;
List<NoteContact> contacts;

Note ({

ired this.id,

ired this.title,

ired this.content,

ired this.tags,
.imagePaths = const [],
ired this.createdAt,
ired this.updatedAt,
isPinned = false,
colorIndex,
.isNoteSynced = false,
eventAt,
reminderMinutes,
calendarEventId,
calendarlId,
isCompleted = false,
isDeleted = false,
repeatMode = NoteRepeatMode.none,
originalContent,

true
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this.contacts = const [],

1)

Note copyWith ({
String? title,
String? content,
List<String>? tags,
List<String>? imagePaths,
DateTime? updatedAt,
bool? isPinned,
int? colorIndex,
bool? isNoteSynced,
DateTime? eventAt,
int? reminderMinutes,
String? calendarEventId,
String? calendarId,
bool? isCompleted,
bool? isDeleted,
NoteRepeatMode? repeatMode,
String? originalContent,
List<NoteContact>? contacts,

bool clearColor = false,

bool clearEvent = false,
}) => Note (

id: id,

title: title ?? this.title,

content: content ?? this.content,

tags: tags ?7? this.tags,

imagePaths: imagePaths ?? this.imagePaths,

createdAt: createdAt,

updatedAt: updatedAt ?? this.updatedAt,

isPinned: isPinned ?7? this.isPinned,

colorIndex: clearColor ? null : (colorIndex 2?7
this.colorIndex),

isNoteSynced: isNoteSynced ?? this.isNoteSynced,

eventAt: clearEvent ? null : (eventAt ?? this.eventAt),
reminderMinutes: clearEvent
? null

(reminderMinutes ?? this.reminderMinutes),
calendarEventId: clearEvent

? null
(calendarEventId ?? this.calendarEventId),
calendarId: clearEvent ? null : (calendarId ??

this.calendarId),
isCompleted: isCompleted ?? this.isCompleted,
isDeleted: isDeleted ?? this.isDeleted,
repeatMode: repeatMode ?? this.repeatMode,
originalContent: originalContent ?? this.originalContent,
contacts: contacts ?? this.contacts,

[y 1.090301.32.001 713

N3m.

Jluct Ne nokym. Moanwuce | Oata

Nuct

46




Map<String,

dynamic> todson () => {
'id': id,

'title': title,

'content': content,

'tags': tags,
'imagePaths':
'createdAt':

imagePaths,
createdAt.toIso8601String (),
'updatedAt': updatedAt.toIso8601String(),
'isPinned': isPinned,

'colorIndex': colorIndex,

'isNoteSynced': isNoteSynced,

'eventAt': eventAt?.tolIso8601String(),
'reminderMinutes': reminderMinutes,
'calendarEventId': calendarEventId,
'calendarId': calendarlId,

'isCompleted': isCompleted,

'isDeleted': isDeleted,

'repeatMode': repeatMode.name,

'originalContent':

originalContent,

'contacts': contacts.map((e)

=> e.toJson()) .toList (),

}s

factory Note.fromJson (Map<String, dynamic> json) => Note (
id: json['id'] as String,
title: json['title'] as String? 2?2 '',
content: json['content'] as String,
tags:
(Json['tags'] as List<dynamic>?)?.map((e) => e as

String) .toList () 27

[1,

imagePaths:

(json['imagePaths'] as List<dynamic>?)
?.map((e) => e as String)
.toList () 27

[1,

createdAt:
updatedAt:
isPinned:

DateTime.parse(json|['createdAt'] as String),
DateTime.parse(json|['updatedAt'] as String),

Jjson['isPinned']

as bool? ?? false,

colorIndex: json['colorIndex']

as int?,

isNoteSynced: (json['isNoteSynced']

is bool)

? json['isNoteSynced'] as bool
false,
eventAt: json['eventAt'] != null
? DateTime.tryParse(json|['eventAt']
null,
reminderMinutes: json|['reminderMinutes'] as int?,
calendarEventId: json['calendarEventId'] as String?,
calendarId: json|'calendarId'] as String?,
isCompleted: json['isCompleted'] as bool? ?? false,
isDeleted: json['isDeleted'] as bool? ?? false,
repeatMode: NoteRepeatMode.values.firstWhere (

as String)
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(e) => e.name == (json|['repeatMode'] as String?),

orElse: () => NoteRepeatMode.none,
) r
originalContent: json['originalContent'] as String?,
contacts:
(json['contacts'] as List<dynamic>?)
?.map((e) => NoteContact.fromdJson (e as Map<String,
dynamic>))
.toList () 27

(1,
) ;

daiin «structured_note data.dart»

import 'note.dart';

class StructuredNoteData {
final String title;
final String content;
final List<String> tags;
final int? colorIndex;
final DateTime? eventAt;
final int? reminderMinutes;
final List<NoteContact> contacts;

StructuredNoteData ({
required this.title,
required this.content,
required this.tags,
this.colorIndex,
this.eventAt,
this.reminderMinutes,

this.contacts = const [],

b) 7

factory StructuredNoteData.fromJson (Map<String, dynamic> json)

return StructuredNoteData (

title: json['title'] as String? ?? 'HoBas zBameTka',

content: json['content'] as String? ?? '',

tags: (json['tags'] as List<dynamic>?)?.map((e) =>
e.toString()) .toList () 2?2 [],

colorIndex: json|['colorIndex'] as int?,

eventAt: json['eventAt'] != null ?
DateTime.tryParse(json['eventAt'] as String) : null,

reminderMinutes: Jjson|['reminderMinutes'] as int?,

contacts: (json['contacts'] as List<dynamic>?)

?.map((e) => NoteContact.fromJson (e as Map<String,

dynamic>) )

.tolList () 27
(1,

Nuct
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) ;

daiin «gemini_service.dart»

import 'dart:convert';
import 'dart:developer' as dev;

import 'package:flutter riverpod/flutter riverpod.dart';

import 'package:firebase ai/firebase ai.dart';

import 'package:google generative ai/google generative ai.dart'
as google aij;

import '../../data/models/note.dart’;

import '../../data/models/structured note data.dart';

import '../services/settings service.dart';

final geminiServiceProvider = Provider<GeminiService>((ref) {

return GeminiService (ref);

1)

class GeminiService {
final Ref ref;
late final GenerativeModel primaryModel;
final String modelName = 'gemini-2.5-flash-lite';

GeminiService (this. ref) {
_primaryModel = FirebaseAI.googleAI () .generativeModel (
model: modelName,
generationConfig: GenerationConfig(responseMimeType:
'application/json'),
) ;
}

Future<String?> generateWithRetry (String prompt) async {

final usePersonalKey = ref.read(useFallbackApiKeyProvider);
final personalKey = ref.read(fallbackApiKeyProvider);
if (usePersonalKey && personalKey != null &&

personalKey.isNotEmpty) {
dev.log ('GeminiService: JMcHnosb30BaHME IEPCOHAJIBHOTO KJUa

(AT Studio)'");
return generateViaAIStudio (prompt, personalKey);
} else {
dev.log ('GeminiService: McHnosb30BaHME CTAHOAPTHOT'O CepBUCA
(Firebase) ") ;

return generateViaFirebase (prompt) ;
}
}

Future<String?> generateViaFirebase (String prompt) async {

Nuct
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try |
final response = awailt primaryModel.generateContent ([
Content.text (prompt),
1)
return response.text;
} catch (e) {
dev.log('GeminiService: Oumbka Firebase: $e');
rethrow;

}

Future<String?> generateViaAIStudio (String prompt, String
apiKey) async {
try {

final fallbackModel = google ai.GenerativeModel (
model: modelName,
apiKey: apiKey,
generationConfig: google ai.GenerationConfig(

responseMimeType: 'application/json',

)

)

final response = await fallbackModel.generateContent ([
google ai.Content.text (prompt),
1)
return response.text;
} catch (e) {
dev.log('GeminiService: Oumbxa AI Studio: Se');
rethrow;

}

Future<String?> processText (String content, String
instruction) async {
try A
if (content.trim() .isEmpty) return null;

final prompt =

LI B

Sinstruction

Bepuu oreer CTPOI'O B dopmaTe JSON:
{

"result": "TexkcT oOpaboTaHHOM 3BaMeTKM"

}

TexcT nmsa oOpabOTKM:

Scontent
LI B B
14

final text = await generateWithRetry (prompt):;
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if (text == null || text.isEmpty) return null;

final jsonStr = text

.replaceAll (' " "json', '")

.replaceAll (' "', '")

.trim () ;
final Map<String, dynamic> jsonMap = jsonDecode (jsonStr);
return jsonMap|['result'] as String?;

} catch (e) {
throw Exception ('Ommbka Gemini API: S$Se');

Future<String?> improveText (String content) async {
return processText (
content,
'Tel — NpodeCCHMOHAJIBHEN PemakKTop. YJydllM CTWUJIb TEeKCTa,
cmesiall ero 0OoJiee ACHHM, NPOOECCHMOHAJIBHEIM M IIPUATHBIM OJIAd UTEHUA.
|l

CoxXpaHM OPUIMHAJIbHEIM CMHBCJI M OeTajnu. JchopaBb onedyaTku. ',

) ;

Future<String?> checkGrammar (String content) async {
return processText (
content,
'lIpoBeph TEKCT Ha HaJMuMe TI'paMMaTUUECKUX, OYHKTYALMOHHEIX U
opbdorpadmueckux owmbOOK. JVIcnpaBb MX, MAKCHMAaJIbHO COXPAaHAS
ABTOPCKUM CTUJIb UM CTPYKTYPY Tekcra.',

) ;

Future<String?> summarize (String content) async {
return processText (
content,
'CokpaTyM TEeKCT OO CaMHX IJIaBHHX MHCJeM. Co3may KpaTKYIo
BEDXMMKY (CamMMapmu), KoOTopas nepenaeT CyThb, HO B pas3bl Kopoue
opurmHasia. Mcnonpzyy OYJIJIMTH, €CJIM 3TO yMeCTHO.',

) ;

Future<StructuredNoteData?> structureNote (
String rawContent, {
DateTime? noteDate,

List<NoteContact> userContacts = const [],

List<String> existingFolders = const [],
}) async |

try |

if (rawContent.trim() .isEmpty) return null;

final referenceDate = noteDate ?7? DateTime.now() ;
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String contactsContext = '';
if (userContacts.isNotEmpty) {
final simplified = userContacts

.map((c) => {'name': c.name, 'phone':
c.phoneNumber})
.tolList ()
contactsContext =

"\nCIIPABOUYHMK KOHTAKTOB I[OJIb3OBATEJIA (MCHOONIb3YM IJId
conocrTaBjyeHus) : \n${jsonkEncode (simplified) }\n"';

}

final prompt =
LI |

IDaTa co3maHmMsa B3aMeTKM (Touka oTcueTa) :
S{referenceDate.toIso8601String() }.
Crporo wmcnone3ym OTY maty Kak "ceromHa" IOJid BHCUMTEBaAHUS BCEX
OTHOCUTEJILHEIX IaT
(HanpuMep: "zaBTpa'", "mnocaeszsarTpa", "B clienyomyil OSTHULY",
"yepes Hegpenw", "yTpom").

Tl — IIOMOIHMK IIO aBTOMaTUUECKOMY CTPYKTYPMPOBAHMIO 3aMeToOK. TBoA
3amadva — IIPUHUMATH

Pa3pPO3HEHHEN WUJIM HECTPYKTYPUPOBAHHBEIY TEeKCT 3aMeTKM U IpeBpallaTb
ero B akKKypaTHYIO

CTPYKTYPY. IloxasymcrTa, OpuIyMa¥ KOPOTKMM nomxomsmmi title.
Yiaydmy M OdMCcCTM content

(McnpaBb OIeYaTKM M I'PaMMaTMKY, HO COXPaHM CyTb UM MNOOPOOHOCTHM) .
ScontactsContext

[IOOBOP IBETA M KATET'OPUN:

OBA3ATEJIBHO BEIOEpPM OCMBICJIEHHBIM colorIndex M COOTBETCTRBYWIYI €My
KOPHEBVYIO TIAIIKY nJjia Tera:

0 (xemTeni) -> "Vmew m 3aMeTKku"

1 (xpachHwBM) -> "CpouHoe M BaxHoe"

2 (3erneHsnt) -> "IlpOOyKTH M 300pOoBLe"
3 (cuHuM) -> "Pabora u yuebHa"

4 (puosyieToBEM) -—-> "X0060M M OoTOEIX"

5 (opamxeBm) -> "BcTpeuu U COOBITMS"
6 (ronybom) -> "OumHaHCH U OusHec"

7 (pozopel) -> "JlMuHOe M ceMba"

null (Beswemi) —-> "PasuHoe"

MHCTPYKIUA TIO0 TEI'AM:

1. Kaxpmas 3ameTka »noJjikHa muMmeTs CTPOI'O OIMH Ter.

2. Ter pospxeH OBASBATEJIBHO HaumHaTbCS C HaseaHusa KOPHEBOM IIAIKU,
COOTRBETCTBYyNIWEN BEOpaHHOMy colorIndex.

3. Ecay HYXHO YTOUHUTHb KATETOPMUIO, MCIOJb3YyM BJIOXEHHOCTBL UYepes
"/": uanpumep, "Pabora u yueba/llpoekT A/IuzanuH".

4. VICIOJNIB3YM CYyHUEeCTBYyKIIMEe IIOIANAallKM M3 CIMCKa HUXe, eClIM OHU
MIOOXOOAT .

CYHNECTBYIIME TANKU/TETUM MOJB30BATEJIA:
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S{existingFolders.isNotEmpty ? existingFolders.join(', ')
'Cnucok nyct'}

Crporo Bozsppamay TOJIBKO JSON obwexT (6e3 markdown) cienymoimem
CXEMHI

{

"title": "String",
"content": "String",
"tags": ["String"],
"colorIndex": 4,
"eventAt": "2024-05-20T18:00:00.000Z", // null if no event
"reminderMinutes": 30, // null if no event
"contacts": [
{
"name": "Mma",
"phoneNumber": "+79991234567"
}
]
}
3BJIeKM KOHTAKTH (MMeHa u TejyieponHw) . TBos KPUTUMUECKAA =Bamaua —

COIIOCTaBUTh YIOMAHYTHX JIOOEM C CIPAaBOUHMKOM.

1. CHAYAJIA npoBepb, €CTb JiM ynoMaHyToe uMmsa B CIPABOUHUKE
KOHTAKTOB IIOJIB3OBATEJIA. Ecim ectb, OBA3ATEJIBHO mMcCrnonb3yM OaHHBIE
oTTymna.

2. HE BBIOyMBIBAM HOBHE KOHTAKTH OJIS OOBUHBEIX MMEH, €CJIM B TeKcTe
HeT SBHOT'O yKaz3aHMsa Ha CO3IdaHMe KOHTaKTa (Hampumep, "3anuimm
HoMep", "HOBEM KOHTakT", "BOT ero TenedoH") MIM eCaM pPSOOM HET
HOMepa TejedoHa.

3. Ecam HOMep TeyiedoHaA €CTh B TEKCTe, INPUBSIXM €T0 K KOHTakKTy.
4. Ecim HoMepa TesnepoHa HET m uesioBeka HeT B ClIpaBoudYHuUke, HE
nobamBgmM ero B CIMCOK contacts, maxe ecam 370 mMMA. Me mobaBiigeM
TOJIbKO pPeaJibHble KOHTAaKTH OJIS CBS3MU.

[lpoaHaIU3UPYyM CJedyllni TeKCT 3aMeTKMU:
SrawContent

LI B B
4

final text = await generateWithRetry (prompt):;
if (text == null || text.isEmpty) {
throw Exception ('Gemini BepHyn nycToy orBeT.');

final jsonStr = text

.replaceAll (' " “json', '")

.replaceAll (' "', '")

.trim () ;
dev.log('GeminiService: Raw AI JSON response: S$jsonStr');
final Map<String, dynamic> jsonMap = jsonDecode (jsonStr);

return StructuredNoteData.fromJson (jsonMap) ;
} catch (e) {
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throw Exception ('Omubra Gemini API: S$Se');

Future<Map<String, StructuredNoteData>> structureNotesBatch (
List<Note> notes, {

List<NoteContact> userContacts = const [],

List<String> existingFolders = const [],
}) async {

try {

if (notes.isEmpty) return {};

final now = DateTime.now() ;

String contactsContext = '';

if (userContacts.isNotEmpty) {
final simplified = userContacts

.map((c) => {'name': c.name, 'phone':
c.phoneNumber})
.tolList ()
contactsContext =

'"\nCIIPABOUHNK KOHTAKTOB
[TIOJIb3OBATEJIA: \n${jsonkEncode (simplified) }\n';
}

final notesList = notes.map((n) => {

'id': n.id,

'content': n.content,

'createdAt': n.createdAt.toIso8601String(),
}) .toList () ;

final prompt = "'"'
TEl — [IOMOIIHMK I[I0O aBTOMATUUECKOMY CTPYKTYPUMPOBAHMUI 3aMeTOok. TrBoA
3amadya — obpaboratrr MACCHUB 3aMeTOK.
Insa KAXIOM =3amMeTkM MCIOJNbB3YyM eé mnoJjie "createdAt" kak TOUKy
oTCcyueTa (CeI‘OILHF{) IOJISd BBICUMTEBEIBAHMA BCe€X OTHOCUTEJIBHEIX IaT B
TEKCTE 32TOM SBaMETKMU.
(HanpuMep: ecam createdAt = 2024-05-10, a B TexcTe "zaBTpa", TO
maTa coOrITMA JoJikHa ObTb 2024-05-11).

IJig KaxOooy =3aMeTKM M3 CIMCKA:

1. IpuoyMaM KOPOTKMUINM nomxonsamwmi title.

2. Yayuunr ¥ ouMcTM content (mMcnpaBb ONedaTKM M I'paMMaTUKy, HO
COXPaHM CyThb M NOOPOOHOCTHU) .

ScontactsContext

I[IOOBOP IBETA U KATEI'OPUM (Onsa KaxOoM =BaMeTKM) :

OBA3ATEJIBHO BEIOEepPM OCMBICJIEHHBIM colorIndex M COOTBETCTBYWIYID €My
KOPHEBYIO IIAIIKY @pmiga Tera:

0 (xenreni) -> "Uneu m 3aMeTku"

1 (xpacuHpB) -> "CpouHOe M BaxHoe"

2 (zBemnenwnt) -> "IpOoOyKTH U 3OOPOBbLE"
3 (cuHuMM) -> "Pabora um yuebHa"
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4 (puosyieToBEM) -—> "X000OM M OTHOBEIX"

5 (opawnxeBm1) -> "BcTrpeum m coOelTma"
6 (romybom) -> "OumHaHCH U OusHec"

7 (pozorwml) -> "JlMuHOe M ceMba"

null (6esmm) -> "Pasuoe"

MHCTPYKIOMA IO TETAM:

1. Kaxpmas =samMeTka »OoJikHa mMeTs CTPOT'O OJIVMH Ter.

2. Ter pospxen OBASBATEJILHO HaumHaTbCS C HasBaHusa KOPHEBOM IIAIIKU,
COOTRBETCTBYyNIEM BEHOpaHHOMYy colorIndex.

3. Ecam HYXHO YyTOUHUTL KaTeTOPMIO, MCIOJb3yM BJIOXEHHOCTHL dYepes
"/": Hanpumep, "Pabora m yueba/llpoekT A/IuzamH".

4. Mcnoyb3yM CyHLecTByIMe IMIOOMNAalKM M3 CIMCKa HMXe, eCJM OHU
MIOAXOIOSAT.

CYHNECTBYIOIME IAIIKU/TETU MOJIL30OBATEJIA:
S{existingFolders.isNotEmpty ? existingFolders.join(', ')
'Cnucok nyct'}

BXOJHHE 3AMETKM 1OJI1 OBPABOTKM (JSON) :
${jsonEncode (notesList) }

Crporo Boszppamay TOJIBEKO JSON obwexT (6e3 markdown), rme KJjoO4UM —
saT0 "id" BamMeTku:

{

"note id 1": {

"title": "String",

"content": "String",

"tags": ["String"],

"colorIndex": 4,

"eventAt": "ISO datetime or null",

"reminderMinutes": 30 or null,

"contacts": [{"name": "Mmsa", "phoneNumber": "Temedon"}]

final text = await generateWithRetry (prompt):;

if (text == null || text.isEmpty) throw Exception('Gemini
BEPHYJI IIYyCTOM OTBeT.');

final jsonStr = text.replaceAll(' " “Jjson',
'"Y.replaceAll (' "', '"").trim();

final Map<String, dynamic> resultsMap =
jsonDecode (jsonStr) ;

final Map<String, StructuredNoteData> finalResults = {};
resultsMap.forkEach((id, data) {
finalResults[id] = StructuredNoteData.fromJson (data as
Map<String, dynamic>);
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1)

return finalResults;

catch (e) {

dev.log('GeminiService: Batch error: S$e');

throw Exception ('Ommbrxa nakeTHOM obBpaboTkym Gemini:

daiin «ai_batch_provider.dart»

import
import
import
import
import
import
import

enum AiBatchStatus { idle, processing, completed, error }

class
fina
fina
fina
fina
fina
fina

AiBa
th
th
th
th
th

th

1)

AiBa
Ai
in
in
in
in
St

P A

re

'dart:async';

'dart:developer' as dev;

'package:flutter riverpod/flutter riverpod.dart';
'../../../core/services/gemini service.dart';
'../../notes/providers/notes provider.dart';
'../../notes/providers/contacts provider.dart';
L./,

se');

./notes/providers/notes filters provider.dart';

AiBatchState {

1 AiBatchStatus status;
1 int total;

1 int processed;

1 int overallTotal;

1 int overallProcessed;
1 String? error;

tchState ({

is.status = AiBatchStatus.idle,
is.total = 0,
is.processed = 0,
is.overallTotal = 0O,
is.overallProcessed = O,
is.error,

tchState copyWith ({
BatchStatus? status,
t? total,

t? processed,

t? overallTotal,

t? overallProcessed,
ring? error,

turn AiBatchState (

status: status ?? this.status,

total: total ?? this.total,

processed: processed ?? this.processed,
overallTotal: overallTotal ?? this.overallTotal,
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overallProcessed: overallProcessed ?7?
this.overallProcessed,
error: error,

) ;

final aiBatchProvider = StateNotifierProvider<AiBatchNotifier,
AiBatchState> ((ref) {
final notifier = AiBatchNotifier (ref);

// OBHOBJISEM CTATUCTUKY [IPU MIMEHEHUM CIMCKa 3aMeTOK

ref.listen (notesProvider, (prev, next) {
notifier.refreshOverallStats () ;

}, fireImmediately: true);

return notifier;

1)

class AiBatchNotifier extends StateNotifier<AiBatchState> {
final Ref ref;
bool isStopped = false;

AiBatchNotifier (this. ref) : super (AiBatchState()) {
// HauaJbHEIM pacueT CTATUCTUKU
Future.microtask(() => refreshOverallStats{()):

void refreshOverallStats () {

final allNotes = ref.read(notesProvider) .value ?7? [];

final activeNotes = allNotes.where((n) => !n.isDeleted &&
n.content.trim() .isNotEmpty) .toList () ;

final processedNotes = activeNotes.where ((n) =>
n.tags.contains ('AI'")) .length;

state = state.copyWith (
overallTotal: activeNotes.length,
overallProcessed: processedNotes,

) ;

void stop () {
_1sStopped = true;
state = state.copyWith(status: AiBatchStatus.idle);

void reset () {
_1sStopped = false;
state = AiBatchState ()

Future<void> startProcessing() async {
if (state.status == AiBatchStatus.processing) return;
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_1sStopped = false;
final allNotes = ref.read(notesProvider) .value 2?2 [];

// Bubupaem 3ameTky 6e3 Tera "AI" M He yIaJIeHHBE

final notesToProcess = allNotes
.where((n) => !n.isDeleted && !n.tags.contains('AI') &&

n.content.trim() .isNotEmpty)
.toList () ;

if (notesToProcess.isEmpty) {
state = state.copyWith (status: AiBatchStatus.completed,

total: 0, processed: 0);
return;

state = state.copyWith (
status: AiBatchStatus.processing,
total: notesToProcess.length,
processed: 0,

) 7
final gemini = ref.read(geminiServiceProvider);

// TapaHTupyeM 3aTrpy3Ky KOHTAKTOB (kIeM 3aBepleHus odbodepca)
final userContacts = await
_ref.read(allSystemContactsProvider. future) ;

const int batchSize = 5;
for (int i = 0; i < notesToProcess.length; i += batchSize) {

if ( isStopped) break;

final chunk = notesToProcess.sublist (

1,
i + batchSize > notesToProcess.length ?
notesToProcess.length : i + batchSize,
) ;
try {
final existingFolders = ref.read(allTagsProvider);
final results = await gemini.structureNotesBatch (
chunk,

userContacts: userContacts,
existingFolders: existingFolders,

) ;

for (final note in chunk) {
final structured = results[note.id];
if (structured !'= null) {
// VicnpaBJeHO: OepeM TeIru, CO3IaHHHE HeMpOoCeThbl, U
mobaryigeM Hall cucTeMHbM Ter 'AI'
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final updatedTags = {...structured.tags,
'AT'}.toList () ;

awalt ref.read(notesProvider.notifier) .editNote (
note.id,
title: structured.title,
content: structured.content,
tags: updatedTags,
imagePaths: note.imagePaths,
eventAt: structured.eventAt,
reminderMinutes: structured.reminderMinutes,
contacts: structured.contacts,
originalContent: note.content,
colorIndex: structured.colorIndex,

state = state.copyWith (processed: state.processed +

chunk.length);
} catch (e) {

dev.log ('AiBatchNotifier: Error processing chunk: S$e');

// TponmosmxaeM majblie WM OCTaHaBJIMBaeMcsa? JJig MaKeTHOM
00paboTKM Jiydlle NONPpOoOOoBaATH MIPOIYCTUTH OWMOKY

// HO ecnu oumbra dbaTanbHasa (Hanpumep, API JIuMMT), TO
Jydie IpepBaTh.

if (e.toString () .contains('429")) {
state = state.copyWith(status: AiBatchStatus.error,
error: 'llpeBHmEeH JMMUT 3anpocoB (Rate Limit) ') ;
return;
}
}
}
if (! isStopped) {

state = state.copyWith(status: AiBatchStatus.completed);

daiin «notes_provider.dart»

import 'package:flutter/foundation.dart';
import 'package:flutter riverpod/flutter riverpod.dart';
import 'package:uuid/uuid.dart';

import '../../../data/models/note.dart’';

import '../../../data/repositories/notes repository.dart';
import '../../../data/repositories/firestore repository.dart';
import '../../../core/services/auth service.dart';

import '../../../core/services/calendar service.dart';

import '../../../core/services/sync service.dart';

import '../../../core/services/notification service.dart';
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final notesRepositoryProvider = Provider(( ) =>
NotesRepository());
final selectedIdsProvider = StateProvider<Set<String>>((ref) =>
{});
final notesProvider = AsyncNotifierProvider<NotesNotifier,
List<Note>>(

NotesNotifier.new,
) ;

class NotesNotifier extends AsyncNotifier<List<Note>> {
static const uuid = Uuid();
NotesRepository get localRepo =>
ref.read(notesRepositoryProvider) ;

FirestoreRepository? get remoteRepo {

final user = ref.watch(authStateProvider) .value;

return user != null ? FirestoreRepository(user.uid) : null;
}
@override
Future<List<Note>> build() async {

final user = ref.watch(authStateProvider) .value;

final localNotes = await localRepo.loadAll();

if (user != null) {
// BamnyckaeM CUHXPOHM3AaLUM B GoHe, He Ojokupys UL
_backgroundSync (user.uid, localNotes);

}

return localNotes;

}

// TyBIMUHBIN METON OJd PyuHoTo ofOHoBJeHusa (pull-to-refresh)

Future<void> refreshSync () async {
final user = ref.read(authStateProvider) .value;
if (user == null) return;
await backgroundSync (user.uid, state.value ?2? []);

}

Future<void> backgroundSync (String uid, List<Note>
initialNotes) async {

try {
final remoteRepo = FirestoreRepository(uid);
final cloudNotes = await remoteRepo.fetchNotes () ;

final cloudIds = cloudNotes.map((n) => n.id).toSet ()

// VIcnoJsb3yeM akKTyaJIbHOE COCTOSHME, €CJIM OHO YyXe
VMBMEHMJIOCH II0Ka MBI IJIM B 00OJakKo
final currentLocal = state.value ?7? initialNotes;
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// 1. BaMeTKu, [NOMEUEHHHE KAaK CUHXPOHM3MPOBAHHEIE, HO
OTCyTCTByIME B obJlake.

// DTO O3HAYAET, UTO OHM ObUIM yIaJIeHE Ha OPYyI'OM
YCTPOMCTBE.

// 2. HOBHE JIOKaJIbHEE BaMETKM, KOTOPHIX ele HeT B obJjiake
final notesToUpload =
currentLocal.where((n) => !n.isNoteSynced &&
!cloudIds.contains(n.id)) ;

// 3. OBjauHbe 3aMeTKM [OMeUaeM KakK CUHXPOHM3VPOBAHHLE
final syncedCloudNotes =
cloudNotes.map ((n) => n.copyWith (isNoteSynced:
true)) .tolList () ;

// 4. dopumympyeM OMHAJILHBIA CIOMCOK: BCe M3 ofjilaka + HOBEHIE
JIOKAJIb HEIE
final finalNotes = [...syncedCloudNotes,
..notesToUpload];

// OBOHOBJISEM COCTOSHME ¥ JIOKAJIbHOE XpaHUJIMIIE
state = AsyncData (finalNotes) ;
await localRepo.saveAll (finalNotes);

// 5. BamnyckaeM 3arpy3Ky HOBHX JIOKAJbHHIX 3aMETOK B OBOJIAKO
for (final note in notesToUpload) {
_performFullCloudSync (uid, note);
}
} catch (e) {
debugPrint ('Oumbka GOHOBOM CHMHXPOHM3ALMUM: Se');

}

// O6mmi mMeTon IJid COXPaHEeHUS U 3anycka (GOHOBOM CUHXPOHM3ALUMU
Future<void> persist(

List<Note> notes, {

Note? noteToSync,

String? deletedId,

Set<String>? deletedIds,
}) async {

state = AsyncData (notes);

// OnNTMMM3aLMa: MCHOJbL3yeM Hive ToueuHO BMECTO IIOJIHOMU
nepesanmncy BCETO CIUCKAa

if (noteToSync !'= null) {
await localRepo.putNote (noteToSync) ;
} else if (deletedId != null) {
awailt localRepo.deleteNote (deletedId);
} else if (deletedIds != null) {
awalt localRepo.deleteNotes (deletedIds);
} else {
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await localRepo.saveAll (notes);

}

final user = ref.read(authStateProvider) .value;
if (user !'= null) {
final remoteFirestore = FirestoreRepository(user.uid);
if (deletedId != null) await
remoteFirestore.deleteNote (deletedId) ;
if (deletedIds != null) await
remoteFirestore.deleteMultiple (deletedIds) ;

if (noteToSync != null) {
// BanyckaeM GOHOBYID CHHXpoHMU3auuon (Supabase +
Firestore)
_performFullCloudSync (user.uid, noteToSync);

}
}

// ®oHOBas Marug: 3arpyxaem btoTo B Supabase, noToMm OBHOBIISEM
cceiIKM B Firestore
Future<void> performFullCloudSync(String uid, Note note)

async |
try {
final syncService = SyncService (uid) ;
final remoteFirestore = FirestoreRepository(uid);

// 1. BarpyxaeM TOJIbLKO JIOKAJILHEIE KAPTUHKM (HE CCHBUJIKM) B
Supabase u moJsiyyaem CCBUIKU

final localImages = note.imagePaths
.where ((img) => !img.startsWith('http'))
.tolist () ;

final remoteImages = note.imagePaths
.where((img) => img.startsWith ('http'))
.tolist () ;

final uploadedUrls = await

syncService.uploadImages (localImages) ;
// CobupaeM UTOTOBHII CIMCOK: YyXe& CYIEeCTBYIMUE CCBUIKM +
HOBEIE 3 aT'PyXEHHEIE
// Eciam xapTMHKa He 3arpys3uiach (OycTas CTpoKa), OCTaBJIsSeM
JIOKAJILHBEIM IIYThH
final filteredUrls = [
. .remotelImages,
for (int i = 0; i < uploadedUrls.length; i++)
uploadedUrls[i] .isNotEmpty ? uploadedUrls[i]
localImages[i],
17
final syncedNote = note.copyWith (
imagePaths: filteredUrls,
isNoteSynced: true,

) ;
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// 2. OBHOBJIgeM 3aMeTky B Firestore (Temepbr TaM CCHUIKU

https://...)

awailt remoteFirestore.upsertNote (syncedNote) ;

// 3. OBHOBJIAEeM JIOKAJIbHOE COCTOAHMe, dYToOe Ul MCHNOJIb30Bajl

obJlauHbBIe CCBUIKM (IOJIg Kema)

final currentNotes = state.value ?? <Note>[];
final newList = <Note>]|
for (final n in currentNotes)
if (n.id == syncedNote.id) syncedNote else n,
1
state = AsyncData (newList);
await localRepo.putNote (syncedNote) ;
} catch (e) {
debugPrint ('Oumbka GOHOBOM CHMHXPOHM3aLMUM: Se');

Future<Note> add ({

1)

required String title,
required String content,
required List<String> tags,
List<String> imagePaths = const [],
int? colorIndex,
bool isPinned = false,
DateTime? eventAt,
int? reminderMinutes,
String? calendarEventId,
String? calendarId,
NoteRepeatMode repeatMode = NoteRepeatMode.none,
String? originalContent,
List<NoteContact> contacts = const [],
async |
final note = Note (
id: uuid.v4(),
title: title,
content: content,
tags: tags,
imagePaths: imagePaths,
createdAt: DateTime.now (),
updatedAt: DateTime.now(),
colorIndex: colorIndex,
isPinned: isPinned,
isNoteSynced: false,
eventAt: eventAt,
reminderMinutes: reminderMinutes,
calendarEventId: calendarEventId,
calendarId: calendarId,
repeatMode: repeatMode,
originalContent: originalContent,
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contacts: contacts,

) ;

final notes = <Note>[... (state.value ?? <Note>[]), note];

awalt persist(notes, noteToSync: note);

// TlnaHupyeM yBeOOMJIEHMUE

await
ref.read(notificationServiceProvider) .scheduleNoteNotification (n
ote);

return note;

Future<Note?> editNote (
String id, {
required String title,
required String content,
required List<String> tags,
required List<String> imagePaths,
DateTime? eventAt,
int? reminderMinutes,
String? calendarEventId,
String? calendarId,
NoteRepeatMode? repeatMode,
bool clearEvent = false,
String? originalContent,
List<NoteContact>? contacts,
int? colorIndex,

}) async {
Note? updatedNote;

final currentNotes = state.value ?? <Note>[];
final oldNote = currentNotes.where((n) => n.id ==
id) .isNotEmpty
? currentNotes.firstWhere((n) => n.id == id)
null;
// Ecim ObM yHajieHH KapTUHKM, yHoandem ux u3 Supabase
if (oldNote != null) {
final removedImages = oldNote.imagePaths
.where ((img) => !imagePaths.contains (img))
.toList () ;
final user = ref.read(authStateProvider) .value;
if (removedImages.isNotEmpty && user != null) {
final syncService = SyncService (user.uid);

await syncService.deleteImagesByUrls (removedImages) ;

}

final notes = <Note>]|
for (final n in currentNotes)
if (n.id == id)

(0 A
updatedNote = n.copyWith (
title: title,
content: content,

[y 1.090301.32.001 713

N3m.

Jluct Ne nokym. Moanwuce | Oata

Nuct

64




tags: tags,
imagePaths: imagePaths,
updatedAt: DateTime.now (),
isNoteSynced: false,
eventAt: eventAt,
reminderMinutes: reminderMinutes,
calendarEventId: calendarEventId,
calendarId: calendarId,
repeatMode: repeatMode,
clearEvent: clearEvent,
originalContent: originalContent,
contacts: contacts,
colorIndex: colorIndex ?7? n.colorIndex,
) ;
return updatedNote!;
1) (O
else
n,
17
if (updatedNote != null) {
awalt persist(notes, noteToSync: updatedNote);
// OBHOBJISEeM yBEeIOMJIEHMUE
await
ref.read(notificationServiceProvider) .scheduleNoteNotification (u
pdatedNote!) ;
}

return updatedNote;

Future<void> delete (String id) async {

final currentNotes = state.value ?? <Note>[];
final noteToDelete = currentNotes.where((n) => n.id ==
id) .isNotEmpty
? currentNotes.firstWhere((n) => n.id == id)
null;
if (noteToDelete != null) {
try {
await
ref.read(calendarServiceProvider) .deleteNoteEvent (noteToDelete) ;
} catch () {}

Note? updatedNote;

final notes = <Note>]|
for (final n in currentNotes)
if (n.id == id)

(0 f
updatedNote = n.copyWith (isDeleted: true,
isNoteSynced: false);
return updatedNote!;
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if (updatedNote != null) {
awalt persist(notes, noteToSync: updatedNote);

// OTMeHseM yBeIOMJICHME
await
ref.read(notificationServiceProvider) .cancelNoteNotification (id)
}
}

Future<void> deleteMultiple (Set<String> ids) async {
final currentNotes = state.value ?? <Note>[];
final updatedNotesList = <Note>|[];

for (final n in currentNotes) {
if (ids.contains(n.id)) {
// 3BanyckaeMm ynajeHue ¥u3 KajieHmaps B boHe 06e3 OJIOKUPOBKU

ref.read(calendarServiceProvider) .deleteNoteEvent (n) .catchError (

() {h7

final updated = n.copyWith (isDeleted: true,
isNoteSynced: false);
updatedNotesList.add (updated) ;
_remoteRepo?.upsertNote (updated) .catchError (( ) {});
} else {
updatedNotesList.add (n) ;
}

}
state = AsyncData (updatedNotesList) ;

await localRepo.putNotes (updatedNotesList);

// OTMeHseM yBeIOMJIEHMS IOJiS BCeX BHOPAHHBIX
for (final id in ids) {
await
ref.read(notificationServiceProvider) .cancelNoteNotification (id)

}

Future<void> permanentlyDelete (String id) async {
final currentNotes = state.value ?? <Note>[];
final noteToDelete currentNotes.where((n) => n.id ==

id) .isNotEmpty

? currentNotes.firstWhere((n) => n.id == id)
null;
final user = ref.read(authStateProvider) .value;
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if (noteToDelete != null && user != null) {
final syncService = SyncService (user.uid);
await
syncService.deleteImagesByUrls (noteToDelete.imagePaths) ;

}

if (noteToDelete != null) {
try {
await
ref.read(calendarServiceProvider) .deleteNoteEvent (noteToDelete) ;
} catch () {}
}
final notes = <Note>|
for (final n in currentNotes)
if (n.id !'= id) n,

17
awalt persist(notes, deletedId: 1id);
// OTMeHdeM yBeOOMJICHME OKOHUATEJILHO
await
ref.read(notificationServiceProvider) .cancelNoteNotification (id)

}

Future<void> permanentlyDeleteMultiple (Set<String> ids) async
{

final currentNotes = state.value ?? <Note>[];
final user = ref.read(authStateProvider) .value;
if (user != null) {

final syncService = SyncService (user.uid);

final imagesToDelete = <String>[];
for (final n in currentNotes) {
if (ids.contains(n.id)) {
imagesToDelete.addAll (n.imagePaths) ;
}
}
await syncService.deleteImagesByUrls (imagesToDelete) ;
}
for (final note in currentNotes) {
if (ids.contains (note.id)) {
try {
await
ref.read(calendarServiceProvider) .deleteNoteEvent (note) ;
} catch () {}
}
}

final notes = <Note>]|
for (final n in currentNotes)
if (!ids.contains(n.id)) n,
I
await persist(notes, deletedIds: ids);
// OTMeHdeM BcCe
for (final id in ids) {
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await
ref.read(notificationServiceProvider) .cancelNoteNotification (id)
}
}

Future<void> restore(String id) async {
final currentNotes = state.value ?? <Note>[];
Note? updatedNote;
final notes = <Note>]|
for (final n in currentNotes)
if (n.id == id)
() |
updatedNote = n.copyWith (isDeleted: false,
isNoteSynced: false);
return updatedNote!;
1) Q)
else
n,
1
if (updatedNote != null) {
await persist(notes, noteToSync: updatedNote);
// BoccTaHaBIMBAEM yBeIOMJICHUES
await
ref.read(notificationServiceProvider) .scheduleNoteNotification (u
pdatedNote!) ;
}
}

Future<void> emptyTrash () async {
final currentNotes = state.value ?? <Note>[];
final idsToDelete = currentNotes
.where((n) => n.isDeleted)
.map((n) => n.id)
.toSet () ;
if (idsToDelete.isNotEmpty) {
await permanentlyDeleteMultiple (idsToDelete) ;
}
}

Future<void> clearArchive () async {
final currentNotes = state.value ?? <Note>[];
final idsToDelete = currentNotes
.where((n) => n.eventAt != null && n.isCompleted &&

'n.isDeleted)
.map((n) => n.id)
.toSet () ;
if (idsToDelete.isNotEmpty) {
await permanentlyDeleteMultiple (idsToDelete);
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Future<void> toggleCompleted(String id) async {
Note? updatedNote;
final notes = <Note>]|
for (final n in state.value ?? <Note>[])
if (n.id == id)
(0 A
updatedNote = n.copyWith (
isCompleted: !n.isCompleted,
isNoteSynced: false,
) ;
return updatedNote!;
b)) O
else
n,
17
if (updatedNote != null) {
state = AsyncData (notes);
awailt localRepo.putNote (updatedNote!) ;

final user = ref.read(authStateProvider) .value;
if (user != null) {
await

FirestoreRepository (user.uid) .upsertNote (updatedNote!) ;
final syncedNote = updatedNote!.copyWith (isNoteSynced:
true);
final currentNotes = state.value ?? <Note>[];
final newList = <Note>]|
for (final n in currentNotes)
if (n.id == id) syncedNote else n,
17
state = AsyncData (newlList);
await localRepo.putNote (syncedNote) ;
}
// OBHOBJISeM yBeImOMJIeHVE (OTMeHdeM eCJM SBaBepleHO, MHaue
IIJIaHUPYEM)
await
ref.read(notificationServiceProvider) .scheduleNoteNotification (u
pdatedNote!) ;
}
}

Future<void> togglePin (String id) async {
Note? updatedNote;

final notes = <Note>]|
for (final n in state.value ?? <Note>[])
if (n.id == id)

(0 A
updatedNote = n.copyWith (
isPinned: !n.isPinned,
isNoteSynced: false,

) ;
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return updatedNote!;

DO

else
n,
I
if (updatedNote != null) {
state = AsyncData (notes);
await localRepo.putNote (updatedNote!) ;
final user = ref.read(authStateProvider) .value;
if (user !'= null) {
await

FirestoreRepository(user.uid) .upsertNote (updatedNote!) ;

// Tlocne ycrnemHoro oOBHOBJIeHMS B Firestore BHICTABJISEM
isNoteSynced=true

final syncedNote = updatedNote!.copyWith (isNoteSynced:
true) ;

final currentNotes = state.value ?? <Note>[];

final newList = <Note>]|

for (final n in currentNotes)
if (n.id == id) syncedNote else n,

17

state = AsyncData (newlList);

await localRepo.putNote (syncedNote) ;

}

Future<void> togglePinMultiple (Set<String> ids) async {
final currentNotes = state.value ?? <Note>[];
final anyUnpinned = currentNotes
.where((n) => ids.contains(n.id))
.any ((n) => !n.isPinned);

final updatedNotesList = <Note>[];
for (final n in currentNotes) {
if (ids.contains(n.id)) {
final updated = n.copyWith (isPinned: anyUnpinned) ;
updatedNotesList.add (updated) ;
// CuyHxpoHU3UPYEeM uaMeHeHMe B Firestore
await remoteRepo?.upsertNote (updated) ;
} else {
updatedNotesList.add (n) ;

}
state = AsyncData (updatedNotesList) ;

await localRepo.putNotes (updatedNotesList);
}

Future<void> setColor (String id, int? colorIndex) async {
Note? updatedNote;
final notes = <Note>]|
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for (final n in state.value ?? <Note>[])
if (n.id == id)
(0 f
updatedNote = n.copyWith (
colorIndex: colorIndex,
clearColor: colorIndex == null,
isNoteSynced: false,
) ;
return updatedNote!;
1) ()
else
n,
17
if (updatedNote != null) {
state = AsyncData (notes);
awailt localRepo.putNote (updatedNote!) ;

final user = ref.read(authStateProvider) .value;
if (user != null) {
await

FirestoreRepository (user.uid) .upsertNote (updatedNote!) ;

// Tlocrne ychnemHoTo OOHOBJIeHMSA B Firestore BLiCTaBJISEM
isNoteSynced=true

final syncedNote = updatedNote!.copyWith (isNoteSynced:
true) ;

final currentNotes = state.value ?? <Note>[];

final newList = <Note>][

for (final n in currentNotes)
if (n.id == 1id) syncedNote else n,

17

state = AsyncData (newList);

awalt localRepo.putNote (syncedNote) ;

}

Future<void> updateCalendarEventMeta (
String id, {
required String calendarId,
required String calendarEventId,
}) async {
final notes = <Note>|
for (final n in state.value ?? <Note>[])
if (n.id == id)
n.copyWith (calendarId: calendarId, calendarEventId:
calendarEventId)
else
nl

17

state = AsyncData (notes);
final noteToSave = notes.firstWhere((n) => n.id == id);
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await localRepo.putNote (noteToSave);

}

daiin «Sync_service.darty

import 'dart:io';

import 'package:supabase flutter/supabase flutter.dart';
import
'package:flutter image compress/flutter image compress.dart';
import 'package:path provider/path provider.dart';

import 'package:path/path.dart' as p;

import 'package:flutter/foundation.dart';

class SyncService {
// YonamuTe obann m3 Supabase no nyOJIMUHOM CCBUJIKE WM IYyTU
Future<void> deleteImageByUrl (String url) async {

try {
// UsBjekaeM INyTb BHYyTPM bucket (mocye /object/notes/)
final uri = Uri.parse(url);
final idx = uri.path.indexOf ('/notes/");
if (idx == -1) return;
final path = uri.path.substring(idx + '/notes/'.length);
await supabase.storage.from('notes') .remove ([path]);

} catch (e) {
debugPrint ('Oumbka ynmaneHus u3 Supabase: $e');

}

// YOoanmTb HEeCKOJIbKO (Galjon
Future<void> deletelImagesByUrls (List<String> urls) async {
for (final url in urls) {
if (url.startswWith('http')) {
await deleteImageByUrl (url) ;

}
}

final String userId;
SyncService (this.userId);

final supabase = Supabase.instance.client;

Future<List<String>> uploadImages (List<String> paths) async {
List<String> resultUrls = [];

for (String path in paths) {

// Ecim 3TO yXe CChHUIKA — MPONyCKaem
if (path.startsWith('http')) {
resultUrls.add (path) ;
continue;
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File file = File(path);

if (lawait file.exists()) {
resultUrls.add("");
continue;

}

try {

// 1. CKATUE (OnTuMmsaunmsa MecTa)
final tempDir = await getTemporaryDirectory();
final targetPath = p.join(
tempDir.path,
"S{DateTime.now () .millisecondsSinceEpoch}.Jjpg",

) ;

final XFile? compressedFile =
await FlutterImageCompress.compressAndGetFile (
file.absolute.path,
targetPath,
quality: 70,
minWidth: 1024,
) ;

if (compressedFile == null) {
resultUrls.add("");
continue;

}

// 2. BATPY3KA B SUPABASE
final fileName =

'SuserId/S${DateTime.now () .millisecondsSinceEpoch}${p.extension (p
ath)}';

awailt supabase.storage
.from('notes"')
.upload (
fileName,
File (compressedFile.path),
fileOptions: const FileOptions (
cacheControl: '3600',
upsert: false,
)
)i

// 3. TOJYUYEHUE CCHJIKU
final String publicUrl = supabase.storage
.from('notes"')
.getPublicUrl (fileName) ;
resultUrls.add (publicUrl) ;

// Ynajseum BPEeMEeHHBIM CXAaThl obaiii
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await File (compressedFile.path) .delete();
} catch (e) {
debugPrint ('Ommbka Supabase: S$Se');
resultUrls.add(""); // B cayuyae oumbku He nobaBisgem
JIOKAJIbHEI IIYThH

}
}

return resultUrls;

daiin «notes_repository.dart»

import 'dart:convert';

import 'package:flutter/foundation.dart';

import 'package:hive flutter/hive flutter.dart';

import 'package:shared preferences/shared preferences.dart';
import '../models/note.dart’';

List<Note> parseNotes (List<String> raw) {
return raw

.map ((e) => Note.fromJson (jsonDecode (e) as Map<String,
dynamic>))
.tolList ()

}

class NotesRepository {
static const spKey = 'notes';
static const boxName = 'notesBox';

Box<String> get box => Hive.box<String>( boxName) ;

Future<List<Note>> loadAll () async {
final prefs = await SharedPreferences.getInstance() ;

// BecmoBHasa Murpaums u3 SharedPreferences B Hive

if (prefs.containsKey( spKey)) {
final oldRaw = prefs.getStringList( spKey) ?? [];
final oldNotes = await compute( parseNotes, oldRaw);

final Map<String, String> mapToSave = {};
for (final note in oldNotes) {
mapToSave [note.id] = jsonEncode (note.todson());
}
await box.putAll (mapToSave);
await prefs.remove (_spKey) ;

return oldNotes;

}

final raw = box.values.toList();
if (raw.isEmpty) return [];
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// TlapcuHT OOJIBIIMX IAHHBIX B OTIEJILHOM M30JIATE
return compute ( parseNotes, raw);

}

Future<void> saveAll (List<Note> notes) async {
final Map<String, String> mapToSave = {};
for (final note in notes) {
mapToSave [note.id] = JjsonEncode (note.todson());
}
await box.clear();
await box.putAll (mapToSave);

}

Future<void> putNote (Note note) async {
awalt box.put (note.id, jsonEncode (note.toJdson()));

}

Future<void> putNotes (List<Note> notes) async {
final Map<String, String> mapToSave = {};
for (final note in notes) {
mapToSave [note.id] = JjsonEncode (note.todson());

}
awalt box.putAll (mapToSave) ;

}

Future<void> deleteNote (String id) async {
awalt box.delete (id);

}

Future<void> deleteNotes (Set<String> ids) async {
await box.deleteAll (ids);

}

daiin «firestore_repository.dart»

import 'package:cloud firestore/cloud firestore.dart';
import '../models/note.dart';

class FirestoreRepository {
// TonyuuTb OOHy 3aMeTky mo id
Future<Note?> fetchNoteById(String id) async {
final doc = await notesRef.doc(id).get();
if (!doc.exists) return null;
return Note.fromJson (doc.data()!);

}

final String userId;
FirestoreRepository(this.userId);

// TlyTh K KOJIJIEKUUM BaMETOK KOHKPETHOT'O I[I0JIL30BaTElId
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CollectionReference<Map<String, dynamic>> get notesRef =>

FirebaseFirestore
.instance
.collection('users"'")
.doc (userId)
.collection('notes"');

// TonyumTh BCE 3aMeTKy M3 objlaka OIVH pas
Future<List<Note>> fetchNotes () async {

final snapshot = await notesRef.get();
return snapshot.docs.map((doc) =>
Note.fromJson (doc.data())) .toList () ;

}

// CospmaTbh maM OBHOBUTL BaMeTKy B ofbJiake
Future<void> upsertNote (Note note) async {
await notesRef.doc(note.id) .set (note.toJson());

}

// YOoanmurTb BsaMeTKy M3 obJjiaka
Future<void> deleteNote (String id) async {
await notesRef.doc(id) .delete();

}

// Maccopoe ypmanieHue B obiake (Batch)

Future<void> deleteMultiple (Set<String> ids) async {
final batch = FirebaseFirestore.instance.batch();
for (final id in ids) {

batch.delete( notesRef.doc (id)) ;
}

await batch.commit () ;

daiin «calendar_service.dart»

import 'package:device calendar/device calendar.dart';
import 'package:flutter timezone/flutter timezone.dart';

import 'package:flutter riverpod/flutter riverpod.dart';

import 'package:timezone/timezone.dart' as tz;

import '../../data/models/note.dart’;
import '../utils/note deep links.dart';

final calendarServiceProvider = Provider(( ) =>
CalendarService()):;

class CalendarSyncResult {
final String calendarId;
final String eventId;
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const CalendarSyncResult ({required this.calendarId, required
this.eventId}):;
}

class CalendarPermissionDeniedException implements Exception {
@override
String toString() =>
'HeT pmocTyna K CHMCTEMHOMY KaJleHIapo.
'Ha Android otTxporTe: Hactpowkm -> IllpuioxeHus -> Flutter
Application 2 -> !
'Paspemenus —-> KajneHpmapb —-> Pas3pemmThb.
'Ecin paspelleHMe He IIOABJISeTCs, [IepeyCTaHOBUTE IIPUIIOXEHUE
u nonpobymnTe CcHoOBa.';

}

class CalendarUnavailableException implements Exception {
final String message;

const CalendarUnavailableException(this.message);

@override
String toString () => message;

}

class CalendarService {
CalendarService () : plugin = DeviceCalendarPlugin();

final DeviceCalendarPlugin plugin;

Future<CalendarSyncResult> upsertNoteEvent (Note note) async {
final eventAt = note.eventAt;
if (eventAt == null) {
throw const CalendarUnavailableException ('Y zamMeTku He
BEIOPAHO BpeMdA. ') ;

}

awalt ensurePermissions();

final calendar = await resolveCalendar (note.calendarId);
final location = await resolveTimeZone();

final start = tz.TZDateTime.from(eventAt, location);
final end = start.add(const Duration (minutes: 30));

final event = Event(

calendar.id,

eventId: (note.calendarEventId?.isEmpty ?? true) ? null
note.calendarEventId,

title: note.title.trim() .isNotEmpty ? note.title.trim()
'BameTrka’,

description: buildDescription (note),

start: start,

end: end,

[y 1.090301.32.001 713

N3m.

Jluct Ne nokym. Moanwuce | Oata

Nuct

77




allDay: false,
status: EventStatus.Confirmed,
availability: Availability.Busy,

reminders: [Reminder (minutes: note.reminderMinutes ?7?
10) 1,
url: buildNoteDeepLink (note.id),
) ;
final result = await plugin.createOrUpdateEvent (event);
if (result == null || !result.isSuccess || result.data ==
null) {
final errorMessage = result != null &&

result.errors.isNotEmpty
? result.errors.first.errorMessage
'He ymamnocep co3maThb COOHITME B KajleHmape.';
throw CalendarUnavailableException (errorMessage) ;

return CalendarSyncResult (calendarId: calendar.id!, eventId:

result.data!);

}

Future<void> deleteNoteEvent (Note note) async {
if ((note.calendarId?.isEmpty ?? true) ||
(note.calendarEventId?.isEmpty ?7? true)) {
return;

await ensurePermissions () ;
final result = await plugin.deleteEvent (
note.calendarld,
note.calendarEventId,
) ;
if (!result.isSuccess) {
final errorMessage = result.errors.isNotEmpty
? result.errors.first.errorMessage
: 'He ymamnoch ymanuThb COOBITME U3 KajleHOapsg.';
throw CalendarUnavailableException (errorMessage) ;

Future<void> ensurePermissions () async {
final current = await plugin.hasPermissions () ;
final hasAccess = current.data ?? false;

if (hasAccess) return;

final requested = await plugin.requestPermissions();
if (! (requested.data ?? false)) {
throw CalendarPermissionDeniedException();
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Future<Calendar> resolveCalendar (String? preferredCalendarId)
async |
final calendarsResult = await plugin.retrieveCalendars();
final calendars =
calendarsResult.data
?.where (
(calendar) =>
calendar.isReadOnly != true &&
(calendar.id?.isNotEmpty ?? false),
)
.toList () 27
const <Calendar>[];

if (calendars.isEmpty) {
throw const CalendarUnavailableException (
'Ha ycTpoMCcTBe He HalIOeH IOOCTYIIHBE KaJIeHIapb IJid
zanmucu. ',
) ;
}

for (final calendar in calendars) {
if (calendar.id == preferredCalendarId) return calendar;

}

final defaultCalendar =

calendars.cast<Calendar?> () .firstWhere (
(calendar) => calendar?.isDefault == true,
orElse: () => null,

) ;

return defaultCalendar ?? calendars.first;

}

Future<tz.Location> resolveTimeZone () async {
try A
final timezoneInfo = await

FlutterTimezone.getLocalTimezone () ;
return tz.getLocation(timezoneInfo.identifier);
} catch () |
return tz.local;
}
}

String buildDescription (Note note) {
final parts = <String>[];

if (note.content.trim() .isNotEmpty) {
parts.add (note.content.trim());

}

if (note.tags.isNotEmpty) {
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parts.add ('Teru: ${note.tags.join(', ")}');
}

return parts.join('\n\n'");

®daiin «main.darty

import 'dart:async';

import 'package:app links/app links.dart';

import 'package:dynamic color/dynamic color.dart';

import 'package:firebase core/firebase core.dart';

import 'package:firebase app check/firebase app check.dart';
import 'package:flutter/material.dart';

import 'package:flutter/services.dart';

import 'package:flutter riverpod/flutter riverpod.dart';
import 'package:hive flutter/hive flutter.dart';

import 'package:intl/date symbol data local.dart';

import
'package:receive sharing intent/receive sharing intent.dart';
import 'package:supabase flutter/supabase flutter.dart';

import 'core/services/notification service.dart';

import 'core/services/settings service.dart';

import 'core/theme/app theme.dart';

import 'core/utils/note deep links.dart';

import 'data/models/note.dart’';

import 'features/notes/providers/notes filters provider.dart';
import 'features/notes/providers/notes provider.dart';

import 'features/notes/screens/note editor screen.dart';
import 'firebase options.dart';

import 'main screen.dart';

final appNavigatorKey = GlobalKey<NavigatorState> () ;

void main () async {
WidgetsFlutterBinding.ensurelInitialized()

SystemChrome.setEnabledSystemUIMode (SystemUiMode.edgeToEdge) ;
SystemChrome.setSystemUIOverlayStyle (const
SystemUiOverlayStyle (
statusBarColor: Colors.transparent,
systemNavigationBarColor: Colors.transparent,

));

await Hive.initFlutter():;

await Hive.openBox<String>('notesBox');
await NotificationService () .init () ;
await initializeDateFormatting('ru');
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await Firebase.initializeApp (options:
DefaultFirebaseOptions.currentPlatform);
await FirebaseAppCheck.instance.activate (
// ignore: deprecated member use
androidProvider: AndroidProvider.playIntegrity,

) ;

await Supabase.initialize(
url: 'https://usgquikdsefdgmuumiyu.supabase.co',
anonKey:

'eyJhbGciOiJIUzIINiIsInR5cCI6IkpXVCI9.eyJpc3MiOiJzdXBhYmFzZSIsIn
J1Z21T16InVzZ3FlaWtkc2VmZGdtdXVtaX1l1lIiwicm9sZSI6ImFub24iLCIpYXQi0]
E3NzQxNzIOMzksImV4cCI6M]jA40Tc00DQz0X0.asaTvbubMB ILPTEfPPRJb HFdR
33JhDBz-bgX630hNg',

) ;

final container = ProviderContainer();
final settings = container.read(settingsServiceProvider);

final themelIndex = await settings.loadThemelIndex () ;
final viewIndex = await settings.loadViewMode () ;
final mainModeIndex = await settings.loadMainMode () ;
final sortIndex = await settings.loadSortMode () ;
final sortAsc = await settings.loadSortAsc();

final accentColor = await settings.loadAccentColor();

container.read (themeModeProvider.notifier) .state =

ThemeMode.values[themeIndex];
container

.read (viewModeProvider.notifier)

.setInitial (ViewMode.values[viewIndex]) ;
container

.read (mainScreenModeProvider.notifier)

.setInitial (MainScreenMode.values [mainModeIndex]) ;
container

.read (sortModeProvider.notifier)

.setInitial (SortMode.values[sortIndex]) ;
container.read (sortAscProvider.notifier) .setInitial (sortAsc) ;
container.read(accentColorProvider.notifier) .state =

accentColor;

runApp (UncontrolledProviderScope (container: container, child:
const App()));
}

class App extends ConsumerStatefulWidget {
const App ({super.key}):;

@override
ConsumerState<App> createState() => AppState();
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}

class AppState extends ConsumerState<App> {
final ApplLinks applLinks = AppLinks();
StreamSubscription<Uri>? linkSubscription;
StreamSubscription<List<SharedMediaFile>>?

_intentDataStreamSubscription;

@override

volid initState () {
super.initState () ;
_initDeepLinks () ;
_initSharingIntent();

}

@override

void dispose () {
_linkSubscription?.cancel();
_intentDataStreamSubscription?.cancel () ;
super.dispose () ;

}

Future<void> initDeepLinks () async {
final initiallLink = await applLinks.getInitiallLink();
await handleIncomingLink(initialLink);

_linkSubscription = applinks.urilLinkStream.listen((uri) {

_handleIncomingLink (uri) ;
}) g
}

void initSharinglIntent () {
// Handling media AND Text/URLs shared while app is in

memory
_intentDataStreamSubscription =

{

ReceiveSharingIntent.instance.getMediaStream() .listen ((value)
if (value.isNotEmpty) {
_handleSharedMedia (value) ;

}
}, onError: (err) {
debugPrint ("getMediaStream error: Serr");

1)

// Handling media AND Text/URLs shared while app is closed
ReceiveSharingIntent.instance.getInitialMedia () .then ((value)

if (value.isNotEmpty) {
_handleSharedMedia (value) ;
}
1)

Nuct
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}

void handleSharedMedia (List<SharedMediaFile> media) async {

if (media.isEmpty) return;

final navigator = appNavigatorKey.currentState;
if (navigator == null) return;

// Reset to first tab (Notes)
ref.read (navIndexProvider.notifier) .state = 0;

await Future<void>.delayed(Duration.zero);

String? path;
String? text;

for (var file in media) {

if (file.type == SharedMediaType.image) {
path = file.path;
} else if (file.type == SharedMediaType.text ||
file.type == SharedMediaType.url) {

text = file.path;

}

if (path != null || text != null) {
navigator.push (
MaterialPageRoute (
builder: ( ) => NoteEditorScreen (
initialImagePath: path,
initialText: text,

ReceiveSharingIntent.instance.reset () ;

}

Future<void> handlelIncomingLink (Uri? uri) async {
if (uri == null) return;

final navigator = appNavigatorKey.currentState;
if (navigator == null || !mounted) return;

// Handle "New Note" from Widget
if (uri.scheme == 'notesapp' && uri.host == 'new') {
ref.read (navIndexProvider.notifier) .state = 0;
await Future<void>.delayed(Duration.zero);
navigator.push (
MaterialPageRoute (builder: () => const
NoteEditorScreen()),
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) ;
return;

}

// Handle "Screenshot & Note" from Tile

if (uri.scheme == 'notesapp' && uri.host == 'screenshot') {
final path = uri.queryParameters|['path'];
if (path != null) {
ref.read(navIindexProvider.notifier) .state = 0;

await Future<void>.delayed(Duration.zero);
navigator.push (
MaterialPageRoute (
builder: ( ) => NoteEditorScreen (initialImagePath:
path),
)
) ;

return;

}

// Handle existing note deep link
final noteld = extractNotelIdFromDeepLink (uri);

if (notelId == null) return;

final notes = awailt ref.read(notesProvider.future);
final note = findNote (notes, noteld);

if (note == null) return;
ref.read(navlindexProvider.notifier) .state = 0;

await Future<void>.delayed(Duration.zero);
navigator.push (
MaterialPageRoute (builder: ( ) => NoteEditorScreen (note:
note)),
) ;
}

Note? findNote (List<Note> notes, String id) ({
for (final note in notes) {
if (note.id == id) return note;
}
return null;

}

Qoverride
Widget build(BuildContext context) {
final themeMode = ref.watch (themeModeProvider) ;
final accentColorValue = ref.watch(accentColorProvider);

return DynamicColorBuilder (
builder: (lightDynamic, darkDynamic) {
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final accentColor = accentColorValue == null

? null
Color (accentColorValue) ;

final lightScheme = accentColor == null

? lightDynamic
: ColorScheme.fromSeed (seedColor: accentColor);

final darkScheme = accentColor == null

? darkDynamic
ColorScheme. fromSeed (
seedColor: accentColor,
brightness: Brightness.dark,
) ;

return MaterialApp (

navigatorKey: appNavigatorKey,

title: 'Bamerxnu',

theme: AppTheme.light (lightScheme),
darkTheme: AppTheme.dark (darkScheme),
themeMode: themeMode,

home: const MainScreen (),
debugShowCheckedModeBanner: false,
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VIHTennekTyasnbHble 3aMETKU

AsTop paboTsl:

CrygeHT rp. 22BBrM2 lNasunx Bnagumup Hukonaesuy
HayuHbin pykosoguTens:

K.T.H., poueHT kadenpsl BT MutpoxuHa Hatanes KOpbesHa

MNensza 2026

AKTyanbHOCTb NPOEKTa

PocT MHOOPMELMOHHOIO NOTOKE NEPErpy:KaeT MOBKNbHLIE 38METKN HECTRYKTYPUPOBaHHLIM
TEKCTOM, M3-38 HEeXBaTKN BPEMEHM Ha PYUYHYID COPTUPOBKY, GOpPMaTUPOBaHWE U CO3aaHve
KaneH[RapHbIX HANOMWHAHWIA BaXKHbIe pabouve 3anaun, AOTOBOPEHHOCTH M KOHTaKThl BbICTPO
TEePAIOTCH.

MHrerpauma LLM NonHOCTLIO aBToMarnanpyert aToT npouecc. HelpoceTs MOXeT ucnpasvTs
TEKCT, PpacnpefenuTh ero no nankam 1 CBA3aTh AaHHbie C PyHKUMaMK CMapTgoHa.,
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O630p aHanoros: Evernote q

Organize all Get things done, Your notes,

your thoughts all in one app always with you
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O630p aHanoros: Notion

Create your

perfect home.

O630p aHanoros: Obsidian

Evergreen notes tum
ideas into objects
that you can
manipulate

@

Organize your Plan trips and
life's work. adventures.
° vas °
A Trawwd

Jarmen’ witl

2023 Japan Trip
Planning

Te-do
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O630p aHanoros

Cepsuc OcobeHHOCTH OrpaHuyenns

Evernote Be6-knunnep, OCR Ha $poTo JIuMUTbI 3arpyaku, Nneperpy>eHHoCTb
uHTEpdenca

Google Keep MrHoeeHHOe co3faHue 3aMeToK Het nepapxuv nanok, I/ uHcTpymeHTOB

Notion B[1, UW-accucteHT, Moaynu paclumpeHuin 3aBUCUMOCTb OT CETU, CIOXHOCTb 0BY4eHUs

Obsidian lpad cessen, Markdown pasmeTka [naTHas CMHXPOHW3aUWS, pyYyHas HacTpouka

CTek TexHonormm

’ Firebase

‘o °
Gemini

¢ Flutter

4y supabase
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Hunarpamma
BapUaHTOB
NCMNOJSIb30BaHUSA

Ouarpamma
pa3BepTbiBaHUS
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KoHcornb Firebase Firestore

KoHconb Supabase Storage

Storsge

Tlhes
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KnueHTckoe npunoxeHve

-avE mn ~ave

Nnct
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Pa6ota I mogyns

-----

4o

Firebase Al Logic

OBCYMARHNE HHIBT DAL
Gaxenaa n gponTenaa

nocne
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3akJiroueHue

Wnterpauua W u rny6okas ceasb ¢ pyHkumamm OC — knioyeBbie GakTopbl CO34aHNUS COBPEMEHHbBIX
NPUNOXEHWUN.

Pesynbratbl paboThl

PaspaboTaHo 1 peann3oBaHo MOBULHOE NPUNOXEHNE AN UHTENNEKTYaNbHOro ynpasneHs NepCcoHansHom
vHpopmaumen.

OﬁbeAMHeHbl TPpaguuMOHHbIE METOAbl BEAEHUA 3aMETOK U COBPEMEHHbBIE BO3MOXHOCTU reHepaTuBHOro
WCKYCCTBEHHOIO MHTENNEKTA.

MpakTuyecku onbiT
OceoeHa kpoccnnatpopmeHHas paspaboTka Ha s3bike Dart ¢ ucnonbzosaxnem ppenmsopka Flutter
HacTtpoeHo B3aumopeicTeue ¢ cepsucamu Firebase u Supabase

PeanusosaHa uHTerpauuvs APl HepoceTesbix Mogenen Gemini.

Cnacunbo 3a

BHMMMaHue!
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