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5)Konmponws kawecmea npocpammnoco 5% 13.05.2024 -
K0Od 22.05.2024
6) Opopmaenue nosicnumenvrou 3anucku | 10% 23.05.2024 -
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OBJIACTB, PYTHON, POSTGRESQL, MUKPOCEPBUCHI, ITATTEPHbBI PA3PABOTKMN,
APXUTEKTYPA HMH®OPMAIIMOHHOM CHUCTEMBI, PYTON, DART, FLUTTER,
KPUBAA ObBMHI'AY3A, THOCTPAHHBIE A3BIKU.

B nannoit BKPC o00bekTOM pa3paboTKu BbICTyNaeT WHGOPMAIMOHHAS
CUCTEMA, IPEIHA3HAYCHHAS JUIsl U3YUYEHUSI HHOCTPAHHOM JIEKCUKH U UCITIOJIb3YIOLIEe
KOMOMHAIIMIO Pa3IMYHBIX CIOCOOOB MPEICTABICHUS N3y4aeMOil HH(POPMALIMH.

Lensto BKPC sBnsierca nossilieHue 3()PEeKTUBHOCTH 0Opa3zoBaTEIBHOTO
npolecca  U3y4eHHs  MHOCTPAHHBIX  SI3BIKOB  IOCPEACTBOM  pa3paboOTKu
MH(OPMATMOHHOW CUCTEMBI.

B pesynbrare BKPC 611 paspabotan npoaykt Ha ctaguu MVP, Texunueckas
HOBHU3HA KOTOPOTO 3aKJI0YaeTcsi B pa3pabOTKe W MPUMEHEHUH TMOAX0Ja THOKUX
APXUTEKTYPHBIX KBAaHTOB B MHUKpPOCEPBUCHOM AapXUTEKType, OCHOBAaHHOIO Ha
JOCTHKEHUH KOMIIPOMHUCCA MEXTy TyOJIUpOBaHUEM U NEPEUCTIONB30BAaHUEM KOJIA.

Pazpaborannoe moOunsHOE npuioxkenue Tpedyet 100 MO goaroBpemMeHHON
namsitu u Bepcuro OC Android He HHXe BOCBMOIA.

Pa3paboTaHHbIi NPOAYKT MOXKET UCIOJIB30BATHCS B c(hepe AOMOTHUTEIBHOTO
o0pa30oBaHUs S3BIKOBBIMU IIKOJAMHU JUIsl OCYILUECTBJIEHUS JUCTAHIMOHHOTO

B3aMMOJICUCTBHS C O0YUYaIOIIIUMHUCS.
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BBenenue

Ha cerogusmHuMii J[€Hb  SI3bIKOBOM  CETMEHT  PBIHKA  IH(PPOBBIX
oOpa3oBaTeNbHBIX TEXHOJIOTMM aKTUBHO pa3BuBaercsa kak B Poccuu [1], Tak u BO
BCEM MUPE.

[lepen xomMmaHWsIMH, BEIyIIMMH CBOIO NIEATEIBHOCTh B cdepe oOydeHus
WHOCTPAHHBIM S3bIKAM BCTAIOT MPOOJIEMbI HE TOJIBKO SKOHOMHUYECKOTO, HO U
HAay4YHOI'O XapakTepa: KakuM oOpa3oM clejlaTh U3YYEHHUE HHOCTPAHHOIO SA3bIKa
oosee 3phekTUBHBIM?

OTBETHUTH HA 3TOT BOIPOC JOJDKHO MIOMOYb 3HAHHE YCTPOUCTBA MEXAHU3MOB
NaMATH, KOTOPbIE UCIOJIb3YET HAIll MO3T JIJIsl U3Y4YEHHsI HOBOW MH(OpMaUu.

OaHMM U3 NEPBBIX 3HAUMMBIX UCCIIEOBAaHUMN B 3TON 00JACTH, OCTAIOLIUMCS
aKTyaJbHbIM W CEroJHsA, ObLI 3KcrepuMeHT ['. D00uHray3a mno 3alOMHHAHHIO
00€CCMBICJICHHBIX CJIOTOB, MPOBEIEHHBIM BO BTOpOM mMoJioBUHE 19 Beka.
I'. D66uHrays uccieaoBag MEXaHU3MbI 0€3aCCOIMaTUBHON aMSITH.

UccnenoBanuss I'. D00MHray3a oO4YeHb Ba)KHbBI, OJHAKO HX pE3YJIbTaThI
npo0JieMaTUYHO HCIIOJIB30BATh B YUCTOM BUJAE JI HM3YyUYEHUS HMHOCTPAHHBIX
A3BIKOB, BEIb YEJIIOBEYECKAs] pe4b, B OTIMYMU OT Marepuana, H3y4yaeMoro
I'. D00uHray30M, UMEET CMBICIOBYIO HAarpy3Ky, KOTOPY0 HEOOXOAMMO YUUTHIBATh
pyu 00yYEeHHUH YeJIOBEKa HHOCTPAHHOMY SI3BIKY.

Co BpeMeHEeM 4YeJIOBEYECTBO OTKPBUIO MHOXKECTBO METOJUK H3yUEHUS
MHOCTPAHHBIX A3bIKOB (Tabmmua 1).

Onnako OousiblIMHCTBO Hawbosee A((EKTUBHBIX METOJMK TOJAraroTcs B
OCHOBHOM Ha aCCOLIMaTUBHYIO MTaMSATh.

Takve METOANKHU CTaBAT B a0COJIIOT CMBICIIOBYIO HArPYy3Ky U B OOJIBIIIMHCTBE
CBOEM HE YUUTHIBAIOT CIIEHU(UKY MEXaHU3MOB PabOThl YEIOBEUECKON MaMsITH.

OnHako y TMOJABISAIONIETO OOJBIIMHCTBA MPUBEAEHHBIX HUKE METOO0B
(cmoTpu TabnuIly 1) MpUCYTCTBYET €11€ OAMH HEAOCTATOK — HU3Kask CIIOCOOHOCTh K

U HpOBU3AIIHH.



Tabnuua 1 — Metoabl 00ydeHHsI HHOCTPAHHBIM sI3bIKaM

[Ipsimoii monxon Co3zHaTenbHbIN JlesTenbHOCTHBIN MOIX0]
MIOJIXOJ
[Ipsimbie MeTOBI Co3zHatenbHbIE KomOunmpoBaHnHsie MHTEeHCUBHBIE METOIBI
(OecrniepeBOTHEIC) METO/IBI METO/IBI
(mepeBoaHbIC) (CcMenIaHHbIC)
HaTypaJbHBIN rpaMMaTHKO- TIEPEBOIHBIN YTEHHUS CYITECTONEANYECKUHN
psIMOH CO3HATEJIbHO- KOMMYHHUKaTUBHBIN meron I'. JlozaHoBa
COIOCTaBUTEIbHBIN
ayIM0-BU3YaTbHBIHA TEKCTYaJIbHO- MIEPEBOIHBIN TaH/IEM-METO SMOIHOHAIBHO-
ayAMO-JIMHT BAJIbHBIN CO3HATEJIbHO- MPAKTUYECKUMA | CMBICIOBOM
apMencKuit aKTUBHU3AIUU
YCTHBIN THITHOTICTHSI
«METOJI TYBEepHAHTKI pPUTMOTICTVS
TYBEPHAHTKI»

KIKCHPECC-MCTO»

HCHXOT@paHeBTquCKHﬁ

Pa3paGoTuriku 1MQPOBBIX pElIEHUH B OO0JACTH H3Y4YEHUS WHOCTPAHHBIX

A3BIKOB, IIPpHMHHMMAsA BO BHHMAHHC 3TOT HCAOCTATOK, HCIIOJBb3YIOT HauoOoee

AOCTYIIHYIO (bOpMy MCTOOOB M3YUYCHHA NMHOCTPAHHBIX A3BIKOB — FCfIMH(l)HKaHHIO.
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1 buznec-npoekT «Remy»
1.1 AHaau3 pbIHKA

CornacHo JaHHBIM aHaNIUTUYECKOM KommaHuu Smart Ranking, pocT priHKa
mudposoro obpazoBanus (EdTech) ma konernr 2023 roga cocraBun 32%. O0beM
pbiHka Ha koHen 2023 roga oleHuBaeTcs B 35 MuuIMapaa pyosiei, mpu 3ToM
BbIpyuka KpynHedmux 150 urpokoB cocrtaBuia 123 mwumapaa pyounei. bonee
MOJIOBUHBI BBIPYYKH MpHUIUIOCh HAa 10 KpymHEWmmx WrpokoB pbiHKa [1]. Poct

mupoBoro peiaka EdTech mokasan Ha pucynke 1.

O61bEM MUPOBOro pbiHKa OHJIauH-06pa3oBaHusA

310

280
250

220
190

O6béM pblHKa, Mnpa $

160

2017 2018 2019 2020 2021 2022 2023 rogbl

Pucynok 1 — /lunamuka pocta mupoBoro peiaka EdTech

Jloyst cyMMapHOW BBIPYYKM YYAaCTHUKOB PEUTHMHIA SI3BIKOBOTO CETMEHTA
peinka EdTech cocraBuia mects nporeHToB, a pocT 3a 2023 roa coctaBui 14%.
BeccriopHbIM JTHIIEpOM  SI3BIKOBOTO cerMeHTa sBisgercs SKyeng [2], BwIpyuka
KOTOPOTO COCTaBWJIa B IPOUEHTHOM cooTHomeHun 90% OT BCEl BBIPYUKH
SI3BIKOBOTO cermeHTa [1]. Bripyduka KpymHEHWIIMX HIPOKOB SI3BIKOBOTO CETMEHTA
PBIHKA IIPE/ICTaBIICHA Ha PUCYHKE 2.

Takske CTOMT OTMETHTB, UTO yU4aCTHUKH pbiHka EATech BoisiBrIM moBbIIeHNe
cpoca Ha pacuipeHue (yHKIMOHANA, KOTOPBIM JIeJdaeT CHUCTEMbl OO0ydYeHUs
TIOJTHOCTHIO aBTOHOMHBIMH [3].

IToMuMO BOCBMH SA3BIKOBBIX LIKOJI, BOLIEIIINX B PEUTHHI areHTcTBa Smart

Ranking, cyiecTByeT MHOKECTBO MEJIKUX KOMITAHHM (B TOM YHCJIE CAMO3aHATHIX U
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HHAWBUIYAJIbHBIX HpC,Z[HpPIHI/IMaTeJIeﬁ, 3aHUMAIOIIMXCs1 pCHCTI/ITOpCTBOM), HEC
BOIICAIINX B QHAJIMTUYCCKUM OTYCT, KOTOPLIC TAKIKC IIPHUCYTCTBYIOT HA PBIHKC
JOIIOJIHUTCIBHOTO O6p330BaHI/ISI B A3BIKOBOM CCTMCHTC. HeCMOTpﬂ Ha TO, 4YTO OO
Kﬁ)KI[Oﬁ W3 TaKUX KOMIIAHUW 1O OTACIIBHOCTHU MaJia, COBOKYIIHAA BCIIMYNHA MOKCT

COCTaBUTHb CYIICCTBCHHYIO YaCTh KalIUTAJIN3allUNU PbIHKA.

,ﬂ,l/l HaMMHWKa BbIpYYKH
4500
—8—skyeng
4000
TetpuKa

3500

WHrnekc
3000

TutorPlace
2500

—@— Puzzle English
2000

1500 —@— Deutsch Online
1000 —8— Advance
500 —@— Alfa School

-500

Pucynok 2 — Beipyuka KpynHEHIINX UTPOKOB SI3IKOBOT'O CErMEHTA PhIHKA

ITo omenke aHamuTH4eckod KkommaHuu Smart Ranking, omnumm wu3
pemaronux GaxkropoB pocta poccuiickoro peiika EdTech siBnsroTcs:

— YXOJI C pbIHKa 3apyOeKHBIX OHJIANH-TIJIONMIA/IOK;

— POCT 3aMHTEPECOBAHHOCTH rOCYIapCTBA B PA3BUTHE POCCUHUCKOTO OHJIANH-
oOpa3oBaHusl, MOSBIEHNE TPOTrPamMM TOCHUHAHCUPOBAHUS;

— pOCT JOBEpHs IMOTPEOUTEICH K OHJIalH-OOpa30BaHWIO, HAYaBIIHMKICSI B
nepuoa nanaemuu COVID-19.

B cBsi3u ¢ 3TUM, y JIOKQJIBHBIX SI3IKOBBIX IIKOJI MOSBHJIACH BO3MOXKHOCTh
YBEJUYHTH KalTUTAIM3AIUI0 U OXBAT IEJICBOUN ayAUTOPUH, OJHAKO JJIST JOCTHIKEHUS
ATOTO HEOOXOJUMBI KaueCTBEHHbIE NU(PPOBBIE WHCTPYMEHTHI B3aMMOJICHCTBUSI C

00y4YaroIMMHUCH.
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Hebonpime sA3bIKOBBIE IIKOJIBI MOKHO YCJIOBHO Pa3feliuTh Ha HECKOJBKO
Ipynn Mo CcTeneHd LudpoBHU3alMK OU3HEC-TIPOLIECCOB U  TEXHOJIOTMYHOCTH
B3aMMOCHCTBHS C 00YUAIOIIUMUCS:

a) MTHQOPMAIIMOHHBIE TEXHOJIOIMH HUCIOJIb3YIOTCA TOJIBKO JJi1 0003HAYEHMSI
MecCTa U BpeMEeHU O(IIaiiH-3aHATUI I HE UCIIONb3YIOTCS BOBCE;

0) nuaopMallMOHHBIE TEXHOJOTHUH NPEJACTABISIIOT U3 ce0s CTOpPOHHHE
peCypChl, HE MPEAOCTABISAIONINE BO3MOXKHOCTU IEPCOHAIN3ALINN;

B) MH(OPMALIMOHHBIE TEXHOJOTHH UCIOIB3YIOTCS ISl IPOBEJACHHS OHJIAH
3aHATUHN B (hopMaTe BUACO-3BOHKOB WJIH BUJCOKOH(DEPEHIIHIA;

r) UH(QOPMALIMOHHBIE TEXHOJOTUN MHTETPUPOBAHBI B MPOLIECC BBHITOJIHEHUS
WIN y4eTa 3aJJaHiil U CTIeIUAIN3UPOBaHbI 11 IH(POBOro 00pa3oBaHUs;

1) UHQOpPMAIIMOHHAsl CHCTEMa MO3BOJIAET aJMUHUCTPUPOBATh HArpy3Ky
npenojaBatesiedl U OOydaroluxcs, HWHTETPUPOBaHA B CHCTEMY MEHEKMEHTa
COTPYJIHUKOB KOMITAHUU;

€) MHQOpMAaIIOHHAsl CHCTEMa HMHTEIPUPOBAHA B COBEPIIECHUE JIEHEKHBIX

omnepanui.
1.2 Onucanue OM3Hec-uaIen

Hebonpime S3bIKOBBIE IIKOJIBI 3a4acTyl0 HE HMEIOT BO3MOXKHOCTH MJis
uu(ppoBU3ALMM  CBOMX  OM3HEC-TIPOLIECCOB 10  YPOBHSA, Ha  KOTOPOM
MH()OPMAIIMOHHBIE TEXHOJOTMU  CHEUUAIU3UPOBaHbl ISl  JTUCTAHLHMOHHOTO
oOyueHUs: MHOCTPAHHOMY SI3bIKYy M BBIIIE, MOTOMY 4TO JUIi 3TOr0 Tpedyercs
pa3paboTka cOOCTBEHHON MH()OPMALIMOHHOW CUCTEMBI.

Jlis HeOOBIINX SI3BIKOBBIX IIKOJ CYIIECTBYET albTEPHATUBHOE PEIICHUE:
ucnons3oBanue Learning Management System (LMS — cucrtemsbl ympaBieHus
AIEKTPOHHBIM 00yueHuem) [4]. Omnako MuHycoM LMS sBnsieTcss OTCyTCTBUE
y3KOCHEIHAIN3UPOBAHHBIX BO3MOXHOCTEH, CIEUM(PUUHBIX A chepbl U3ydeHUs

A3BIKOB.
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[MudpoBuszanuss M3y4eHHUS HMHOCTPAHHBIX S3BIKOB TpeOyeT NpUMEHEHUS
MIOJTXOJIOB, OTJIMYHBIX OT T€X, YTO MPUMEHSIOTCS B OHJIAH 00pa30BaHUU B JPYTHUX
chepax.

Pa3paboTka HOBBIX HU(MPOBBIX PEUICHUH JTOCTATOYHOTO KadyecTBa HECET B
cebe CyIIeCTBEHHBIC 3aTpaThl U HE MO KapMaHy OOJBIIMHCTBY S3BIKOBBIX IITKOJI.
['otoBbie pemenus, Takue kKak LMS, HemoctaTouHO (YyHKIMOHATBHBI IS
KauyeCTBEHHOTO B3aMMOICHCTBHS SI3BIKOBBIX IIKOJ ¢ 00yJarOIIMMUCS OHJIAMH.

Jlist permeHuss mpoOJieMbl TaKWX HEOOJBIMMX KOMITAHWHM, 3aHUMAIOIINX
S3BIKOBOM CErMEHT pbhIHKa O0O0pa30BaTEIbHBIX TEXHOJOTUH (IMOTEHIMATbHBIX
KJIMEHTOB) Mpe/jIaraeTcs:

— pa3paboTaTh COOCTBEHHYIO MH(DOPMAIMOHHYIO CUCTEMY JJIsl OpraHU3aINH
mpoliecca JUCTAHIMOHHOTO 00yUYeHUS HHOCTPAHHBIM S3bIKAM;

— npojaBaTth ueneBoi aynuropuun (LJA) mnpoaykra paszpaboTaHHYIO

UH(GOPMAITMOHHYIO CUCTEMY KaK KOpOOOUYHOE pelieHHE.
1.3 TlocTaHoBKA 1eJ1U U 327124 OU3HEC-TIPOEKTA

[lenpto maHHOTO OW3HEC-TPOEKTa SIBIAETCA pa3paboTka OW3HEC-TUIaHAa U
noJiy4eHre (PMHAHCUPOBAHMS Ha TIEPBBINA ATAll peau3aiiuig.

JU1st TOCTH>KEHMSI TOCTaBIEHHOM 1€ OM3HEeC-TPOEKTa HEOOXOAMMO PEIIHTh
CJIEIyIOIIME 3aJa4u:

— MIPOBECTU aHAJIU3 PhIHKA U MIPEAINoaraeMoii SKOHOMUYECKON HUIIIH;

— omnucaTth OU3HEC-UJIeI0 U pa3padaThIBAEMbIii IPOIYKT;

— COCTaBUTh MAPKETHHTOBBIN M (PMHAHCOBBIN TIAHHI,

— MOJY4YUTh (PMHAHCUPOBAHKE HA PEATIM3ALMIO IIEPBOTO ATara MpoeKTa.
1.4 Onucanue MpoayKTa

B pamkax nmaHHOW BBITYCKHOW KBaIM(PUKAIMOHHON pPabOTel B Gdopme
craprana (BKPC) [5] npemmaraercss pa3paborarh crapran-npoekT «Remy —

I/IH(I)OpMaI_[I/IOHHYIO CUCTCMY Ui NU3YUCHUA NHOCTPAHHBIX SA3BIKOB.
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Pesynprarom BKPC Oymer wuHpopmamnmoHHass cucTeMa Ha CTaauu
MUHUMAaJIbHO-)KH3HECIOcoOHOTO TipoaykTa (MVP).

L{eHHOCTHBIM TPEIOKEHUEM JJIsl IEJeBOM ayIUTOPUU MPOEKTa SBISETCS
MOMOIIb  S3BIKOBBIM  OHJIAWH-IIIKOJIAaM W PETNEeTUTOpaM B  TIOBBIIICHUU
3¢ (HEKTUBHOCTH TUCTAHIIMOHHOTO OOYYEHHS 32 CUET aBTOMATHU3AIINU:

— cOopa CTaTUCTUYECKUX JaHHBIX IO pe3yIbTaTaM OCBOCHUS MaTepuaa,

— MIPOBEPKH TOMAITHUX 3a/IaHUM;

— aBTOMATHYECKOT'0 COCTABIIECHUS TTOJOOPOK CIIOB JIJISl HU3yUEHUS U T.1.

Yro BEner:

— K TTOBBIIICHUIO JIOSTILHOCTH KITUCHTOB;

— K CHIDKEHUIO Harpy3Kd Ha Mpeno/iaBaTes;

— K YBEJIIMYCHUIO IPUOBLIH.

Crapran-npoekt «Remy» OynmeT pacrnpocTpansaThcs o Mozaenu Software as a
service (SaaS, mporpammHOe o0ecriedeHHe Kak yciyra). PaspabortanHas
nHPOpPMAIMOHHAS CHCTeMa OyJeT BCTpauBaThCsA B TEXHOJIOTMUECKHWE M OW3HEC-
MPOIECCHI SA3BIKOBBIX HIKOJI.

VYposeHnb TexHogorunueckoir roroeHocTH (TRL, technology readiness level)
NpoayKTa pPaBeH uYeTbipeM (pucyHOK 3) (mojydeH Js1abopaTopHbIi oOpaserl,
MOJITOTOBJICH JTA0OPaTOPHBIA CTEHJ, TMPOBEACHBI HCIBITAHUS 0a30BBIX (YHKIUI

CBA3H C APYTHUMH 3JICMCHTAMU CI/ICTCMI)I).

TEXHOJNIOIMUA roTOBA K MPAKTUYECKOMY UCMOJIb3OBAHUIO

TEXHOJNIOrUSA NOATBEPXXAEHA U ONPOBOBAHA HA UCIMBITAHUAX

MPOTOTUMN/MOAENb NMPOBEPEHDI B MPOU3BOACTBEHHOW CPEAE

PA3PABOTKA NMPOTOTUNA/MOLENIU TEXHOJIOMMA

KOHLEMNUWS NOATBEP)XAEHA B MPOU3BOACTBEHHOW CPEAE

KOHUENUUA NOATBEPXAEHA B JIABOPATOPUU

SKCNEPUMEHTAJIBHOE WU AHAJTIUTUYECKOE NOATBEPXAEHUE KOHUEMUUK

WUCCNELOBAHUA ANA AOKA3ATEJIbCTBA OCYLLECTBUMOCTU TEXHOJIOMMA

®OYHAAMEHTAJIbHBIE TEXHOJIOTMYECKUE UCCNTEAOBAHUA

Pucynoxk 3 — Yposuu TRL
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Boinenennas nmpo6iemMa OCHOBHOM 1I€JIEBOM ayJIMTOPUM, KOTOPYIO PEIIMT
pa3pabaThiBaEMbIii MPOEKT 3aKIoyaeTcss B HEIPPEKTUBHOM B3aUMOJCHCTBUU
SA3BIKOBBIX IITKOJI C KJIIMEHTaMU (00y4YarolmMMuUCs ), KOTOPOE MPUBOJUT K CHUKEHUIO

PE3YJIBTAaTUBHOCTH Hp@HOﬂaBaTeHeﬁ, 4TO B CBOIO O4YCPCAb IIPUBOAUT K ITOTCPC ICHET

LHA.
1.5 ®uHaHcoBas MOJAEPKKA

PeanuzoBanssiii B pamkax BKPC npoekt Bemurpan rpant @onga coaeicTBus
uHHoBarusiM «YMHUK» B pasmepe 500000 pyOneit Ha peann3anuio KIWCHT-
CEPBEPHOIO MPUJIOKEHUS JIJISl U3YUYEHUSI MHOCTPAHHOW JIEKCUKH, UCIOJb3YIOIIETO

KOMOMHAIINIO Pa3IMYHbIX CIIOCOOOB MPEICTaBICHHS U3y4YaeMOro MaTepHara.
1.6 MapkeTHHIOBBIii IJIAH

KoMmMmepuuanuzanuio MpeasiaraeMoro  CrapTan-IpoeKTa  MIpesiaraercs
IPOU3BOJIMTH MO ABYM CXEMaM 3KOHOMHUYECKOI'O B3aUMOICHCTBUS:

—b2b [6] (ocHOBHas) — mpojaka TOTOBOTO MOJHO(PYHKIIMOHAIBHOTO
perieHus sl Ou3Heca (S3bIKOBbBIE IIKOJIbI U PENETUTOPHI), TOJIyYeHHE MPUOBLIN €
MHTErPalMK CUCTEMBI M MOCIEAYoMIe aDOHEHTCKOM TIaThl;

— b2c [7] (BTOpOCTEeTIEHHAs) — TPOJIaKa TOTOBBIX PEHICHUN C OTPaHHYCHHBIM
(GYHKIIMOHAJIOM O CHUCTeME aOOHEHTCKOM IIaThl JUIs JIFOAEH, CaMOCTOSITENbHO
U3YyYaroluX HHOCTPAHHBIE A3BIKU.

LleneBas ayauTopus pa3padaTbIBa€MOro CTapTarn-rnpoeKTa:

— A3BIKOBBIE IIKOJIBbI U PENIETUTOPHI (OCHOBHAS);

— JIFOJIA, CAMOCTOSITENIBHO U3Y4arOIIUE HHOCTPAHHBIE SI3bIKU.

Kananamu npoBukeHus: OyAyiero npoyKra siBiasiroTCs:

— psMble TMPOAAXKHU M MapTHEPCTBA (COTPYAHUYECTBO C SI3BIKOBHIMHU
IIKOJIAMH U 00pa30BaTelIbHbIMUA OPTaHU3alUsIMU MOXKET ObITh 3((PEKTUBHBIM
CIIOCOOOM MPOJIBHKEHUSI Oy IyIIEro MPOayKTa, MOCKOJIbKY Y HEOOJIBIINX S3bIKOBBIX
HIKOJI MMEETCA MpodiieMa, KOTOpPYH pa3pabaTbIBaeMblii MPOEKT PEHIUT IMYTEM

HHTCTpallvii B 06yqa101une IMPOUECChl A3BIKOBBIX INKOJI M ITO3BOJIMT YBCIMYHTL
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KayecTBO 00yueHHUs! U 3((HEKTUBHOCTh B3aUMOJCHCTBUS MEX1y HACTaBHUKAMHU U
00y4JaromuMuCs );

— MapKETUHI 4epe3 KOHTEHT (CO3/1aHHME U PacCIpOCTPaHEHHUE IOJIE3HOTO
KOHTEHTa, CBSI3aHHOTO C OOY4YEHHEM HWHOCTPAHHBIM S3BIKAM, MOXET IMOMOYb
IpUBJIEYb BHUMaHUE K OyaylleMy NPOIYKTYy, KOTOPO€ MOXKET BKJIIOYaTh. OJOTH,
uHorpapuKy, BUACOYPOKHU U BEOMHAPHI, KOTOPHIE JEMOHCTPUPYIOT MPEUMYIIIECTBA
CHUCTEMBI);

— email-mapkeTunr (pacchiika OSJEKTPOHHBIX THCEM TOTCHIMATbHBIM
KIUEHTaM ¢ HHpOpMAIMel O MPOIYyKTE U €ro MPEeUMYIIEeCTBAX MOXKET OBITh
3QPEeKTUBHBIM CIIOCOOOM TPOABIDKCHHsS, €Mail-MapKeTHHr TaKke MOXKHO
UCIONB30BaTh JUId  OTHOPAaBKM  COOOIIEHMH 00 OOHOBIEHUH  IPOAYKTa
10JIb30BATEIISIM);

— COIIMAJIbHBIE CETH, KOTOpPBhIE MOTYT OBITh MOIIHBIM WHCTPYMEHTOM JJIst
IOPOABMKEHUS MPOAYKTa, YTO MOXKET OBbITh JOCTUTHYTO IYTEM HCIOJIb30BATh
COLIMAJIBHBIX CETeH MJid OOUIEHUs C LEJIEBOM ayAUTOpPHUEH, paclpOCTPaHECHHUS
KOHTEHTAa U JIEMOHCTpAlMM NPEUMYILECTB MPOJIyKTa, MPOBEACHUS KOHKYPCOB U
pa3zad, 4TO MOXKET MOMOYb YBEIMYUTh KaK BOBJICUEHHOCTb ayJUTOPHH, TaK H
OCBEJIOMJIEHHOCTh O ITPOJIYKTE;

— SEO U KOHTEKCTHasl pekjiama, MO3BOJIAIONIAasi ONTUMU3UPOBATH BEO-CalT
(TomalHsAs CTpaHHWIA TPOEKTa, peamu3alusi KOTOPOW BBIXOAUW 32 PAMKH
BbinosiHeHuss BKPC) 1yisi MOMCKOBBIX CHUCTEM M MOBBICUTh 3()PEKTUBHOCTH
KOHTEKCTHOW peKJaMbl, TIOMOTAIOLIyI0 MpPHUBIEYb OOJbIIEe MOTEHIMAIbHBIX
kianeHToB (SEO-onTuMu3anus MOXKET BKIIOYATh B ceOs J00aBICHUE KITFOYEBBIX
CJIOB, CBSI3aHHBIX ¢ 00yY€HHEM WHOCTPAHHBIM SI3bIKAM U TEXHOJIOTHUSIMHU 00yUYeHus,
a TaK)Ke CO3/IaHUE PEKJIAMHBIX OOBSIBICHUN, KOTOPHIE MOSBISIOTCS B pe3yibTaTax

MOMCKa, BBITIOJIHSIEMOTO MOTEHIIMAIbHBIMU KJIMEHTaMu B Opay3epe).
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1.7 ®uHAHCOBBIN IJIAH

CroumMocTh a0OHEHTCKOW TIUIaThl [JIsi  S3bIKOBBIX IIKON (B  clly4yae
pacrpocTpaHeHusl TpojaykTa Mo Mozenud b2b) Oyaer 3aBuceTh OT 4YHca
00y4JaronMxcs sI3bIKOBOM IIKOJIbI, UCTIONB3YIOUIUX MPUIIOKEHHUE.

CTOMMOCTBH MECSYHOU TTOITUCKH:

— 1 — 30 yenosek — 2000 pyOneii B MecsLL;

— 30 — 100 gemoBek — 6000 pybeii B Mecsir,

— 100 — 500 genoBek — 12500 pyOeit B MecsIr;

— 500 — 2000 yenoBek — 28000 pyOmneit B Mecsilr;

— 2000 — 5000 gemoBek — 58000 pyOieit B MecsIT;

— Ooubie 5000 yenoBek — O JOTOBOPEHHOCTH.

CTOMMOCTB TOZOBOM MOAMUCKU:

— 1 — 30 genoBek — 20000 py6uieii B rox;

— 30 — 100 gemoBek — 60000 py6eii B rox;

— 100 — 500 genoBek — 120000 pyOneii B To;

— 500 — 2000 genoBek — 288000 py0bneii B rox;

— 2000- — 5000 uenoBek — 650000 py6eit B ro;

— 6ompie 5000 "eroBeK — Mo JIOTOBOPEHHOCTH.

[Tpu yBenmnueHUN KOJIMUYECTBA OOYYAIONIUXCSI B TCUCHUE BPEMECHH JECHCTBHUS
MOJMUCKYU KJIUEHTY MpeiaracTcsi OOHOBUTH TapU(PHBIN TJIaH B COOTBETCTBUU C €TO
OOHOBJIEHHBIMH MOTPEOHOCTSMHU.

CTOMMOCTD MOIMCKH MTPH PACITPOCTPAHSHHUH TIPOCKTA 1o Mojiesu D2¢C Oy et
(1% {011(S)78

— exxemecsiuHas — 250 pyOueli B Mecs;

— exxerogHas — 2500 pyOaeit B roj.

CtouMOCTh a0OHEHTCKOW TUIaThl TPENAINOoJaraeTcs W3 pacdera CpeaHEro
YPOBHSI 3aTpaT Ha OOCITYXWBAaHHWE BBIYUCIUTEIBLHBIX MOITHOCTEH, HEOOXOIUMBIX
JUTSI IPEIOCTAaBJICHHS YCIyT, B pazmepe 10 pyosteii B mecsi) Ha 1 oOydgarorerocs.

[1nan pa3BuTHS cTapTan-NpoeKTa MpeACTaBiIeH B TabIuIe 2.
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Tabnuua 2 — KanengapHsiil mian

Otan Omnucanue paboT
IlepBriii Asryct 2023 — centsiops 2023: pa3paboTka MoGHIEHOTO TpHiIokeHust Bepeu 0.1-alfa, B koropom
JTan OTCYTCTBYET CBSI3b C C€pBEpOM. [ TaBHBIM ()YHKIIMOHAIIOM MOOMIIBHOTO NIPHIOKEHHS Ha ATOM
peanu3anuy | dTamne sBISeTCs aJrOpUTM U3yUEHHUs] TEPMUHOB.
(c 08.2023 | Oxts6ps 2023 — mexadbpb 2023: pa3paboTka CepBEPHON YaCTH WH(POPMAITMOHHOHN CHCTEMBL,
mo 02.2025) | crmocoGHOM COXpaHATh JAHHBIC MOJI30BATEIS, IPEIOCTABIISIONMIEH TOCTYIT K J00aBIECHHIO 1
N3MEHEHHIO JaHHBIX, OCYIIECTBIIAIOIEH aBTOPU3AIMIO TIOJIb30BATENCH M KOHTPOJIb IOCTyHa K
oTieparysaM Haa JaHHBIMH.
SuBaps 2024 — mapT 2024: pa3paboTka BTOpoii Bepcru MoGHIbHOTO npriokenust (0.2-alfa),
HMHTETPUPOBAHHOTO C CEPBEPOM.
Amnpenb 2024 — utonb 2024: seimonsenne BKPC B cooTBeTCTBHM C 3aBsUICHHBIM TpadUKOM:
aHaJIM3 NpeIMETHON 001acTH U TpeOOBaHUil K CHCTEME; MPOSKTHPOBaHNE HH(POPMAIIMOHHOMN
cucreMbl «Remy; pa3zpaboTka nH(pOpPMAIIMOHHOM cucTeMbl «Rem» (IepenuchiBaHue yixKe
peaan30BaHHOTO (PyHKIMOHAIA B COOTBETCTBHHU C MPOBEAEHHBIM MPOSKTUPOBAHUEM ); KOHTPOJIb
Ka4yecTBa NPOrpaMMHOT0 Koja; o(opMIIeHHE OSICHUTEIbHON 3anucky; 3amuTta BKPC.
Azrycr 2024 — cents0ps 2024: opopMiieHHe HaAyYHO-TEXHHUECKOTO 0TYETa B paMKax IpaHTa
«YMHUK» ®oHna cogelicTBUs HHHOBAITUAM, IPOBEICHIE HEOOXOIUMBIX UCCIICAOBAHHIA B
o0acT BHUMAaHUSL.
OxTsa6ps 2024 HOs0pE 2024: poBeIeHNE UCCIICTOBAaHUNA COBMECTHO C TAPTHEPOM MPOCKTA
kadenpoii [II'Y «Pycckuii 361K Kak HHOCTPAHHBINY, COOp CTATUCTHYSCKUX JTaHHBIX.
Hexabpp 2024 — saBaps 2025: MpOSKTHPOBAHNE aPXUTCKTYPBl HEHPOHHOM ceTH IS
3¢ GEeKTHBHOTO MOA00pa MOpsAKa MEXaHUK O0YUCHUS.
@eppanb 2025 odopmiIeHHEe 3aKIIOYUTELHOT0 0TYETA [0 TPAHTOBOM MpOrpamMme.
Bropoii Maprt 2025 wmaii 2025: nopaboTka HHGOPMALMOHHOM CUCTEMBI JI0 CTaIUH NPOYKTa, TOTOBOTO K
JTan BBIXOJly Ha PHIHOK.
peanuszaru | Uions 2025 — aBrycer 2025: opopmieHre IOPUAMICCKOTO JIUIA, TOUCK KJIHEHTOB U MapTHEPOB (110
(c03.2025 | mepBOro CEHTAOPS MIIAHUPYETCS HAWTH ISITh SI3BIKOBBIX LIKOJ, TOTOBBIX HHTETPUPOBATH
mo 08.2026) | pa3paboTaHHbIH IPOAYKT B CBOIO HHOPACTPYKTYPY).
Tperuit CeHTs0pb: CTapT MPOJAXK.
aTan CenTs6pp 2025 —nexadps 2025: TexHIYecKast MoaAep KKa MPOAYKTa, UCTIPaBICHUE OIHOOK B
peanm3anyy | KoJe, BBIIBICHHBIX B Pe3yJbTaTe IKCILTyaTaluu, Jo0aBiIeHue (yHKIMOHANA, 3alIpOIIEHHOTO
(c 09.2025 M0JIH30BATEIISIMH.
o 08.2026) | SAuBapp 2026 — mapT 2025: TOMCK HOBBIX KIIMEHTOB, HHTETPALNs HEHPOHHOH CETH B
nH()OPMAMOHHYIO CHCTEMY.
Armpenp 2026: HanmucaHue 3asBKHU HA y4acTHe B TPaHTOBOM KOHKypce «Crtapt-1».
Mait 2026 — utons 2026: 1o00y4deHrne HEHPOHHOM CETH Ha TaHHBIX, TIOTYYEHHBIX B X0
JKCIUTyaTaiy HHPOPMAIIHOHHOW CHCTEMBI.
Urons 2026 asryct 2026: TecTHpoBaHHE KaHAJIOB NMPOIBIKEHHS IIPOAYKTA, MOUCK HOBBIX
KJIMEHTOB, MHBECTOPOB U MCTOUYHUKOB (DMHAHCHPOBAHMUSL.
Yerseptoiit | Centsiops 2026 ampens 2027: akTUBHBIN MOUCK KIIMEHTOB, pacuidpeHine (yHKIIMOHAA,
aTan n000yUYeHIe HEHPOHHOW CEeTH.
peanuzauuu | Maii 2027 mnorydeHue CpeACTB 110 TPaHTOBOMY KOHKYpcy «Crapt-1»
(c 09.2026 | Uronb 2027 apryct 2027: akTHBHBIH ITOUCK KIMEHTOB, paclIupeHne GyHKINOHATA, T000yICHHE
o 08.2027) | ueitpoHHOii ceTu.
ITsaTeit Maii 2028 nosyudeHue CpeAcTB O TPaHTOBOMY KOHKYypCy «CtapT-2».
3Tan Cents16ps 2027 aBryct 2028: akTHBHBIN TOMCK KJIMEHTOB, paclIipeHue (GyHKIHOHaIa,
peanuzanyuu | 100OydeHHe HEHPOHHON CEeTH.
(c 09.2027
o 08.2028)

[IpuBeneM >KOHOMHUYECKYIO MOJEINb, COCTaBICHHYIO B XOJ€ pa3paboTKu

¢buHaHcoBOrO 1UTaHa (Tabuma 3).
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Tabnuua 3 — ®urancoBast MOAEIH

Ilepseii | Bropoii | Tperuit | YerBeprtoiid | IIareii
aTan aTan aTan JTan JTan
Konmuectro kiuenros b2b 0 0 5 15 50
KomnuectBo kiameHtos b2c 0 0 0 100 500
KonmuectBo none3oBareneit HHGOpMaMOHHOM 0 0 250 1100 5000
CHCTEMBI
CrouMocTh 00CITy>)KUBaHUsI OJTHOTO II0JIb30BaTENs B 10 10 30
MecsIl B pyOIsIx
JlmntenpbHOCTH 3Tamna (B Mecsiax) 19 8 12 12 12
Bripyuka B MECHI] 0 0 33,75 169 661
(TBIC. PYO6.) 3a BECh IEPHOJ 0 0 405 2028 7932
Pacxomsr TIEPEMECHHBIE 32 MECSI] 0 0 2,5 11 150
(TBIC. PYO.) MIOCTOSTHHBIE | 3aKymKa 300 1500 0 4000 4000
00opyaoBaHuUs
[TponBmxeHne 0 0 0 100 200
3apaboTras mmataB | 0 0 20 70 100
Mecsiil
AnmvunucTtpatuBabeie | 30 0 50 50 50
3a BeCh MEPHOJ 330 1500 320 5122 7250
OmnepanroHHast IpUOBLTE 3a Iepuo Oe3 yuéra -30 0 85 906 4682
3aKyNKH 000pytoBaHus (ThIC. pyo.)
Mapxa 3a Bech mepuoz 6e3 yuéra 3aKyImKu 21 44,7 59
obopymosanus (%)
OnepanroHHas MPUOBLIH 3a Mepro (ThIC. pyo.) -330 -1500 85 —3094 682
Mapxa 3a Bech nepuox (%) 21 —152 8,5
I'panT (THIC. pYO.) 500 2000 0 6000 4000

Kak MoxHO BufeTh U3 puHAHCOBOW Mojaenu (cMoTpu Tadmuity 3), rpadoi,
TpeOytomieil Hanbombllee KOJMYECTBO JACHEKHBIX PECYpPCOB, SIBISIETCS 3aKyIKa
ob0opynoBanusi. JleHbru u3 3Toi rpadsl OyIyT MOTpadeHbI HA TOKYIIKY CEPBEPHOTO
000py10BaHMS:

— Ha TIEPBOM JTamle CcepBep B CBOCM MUHUMAIBLHOW KOH(UTYpaIlH,
HEOOXOAUMBIN JIJISl MPOBEACHUS 3aKPBITOr0 O€Ta-TECTUPOBAHMS UH(OPMAITMOHHON
CUCTEMBI,

— Ha BTOPOM 3Tame — CepBEepHOE 000pya0BaHUE, CIOCOOHOE 00CCIEeYUTH
onHOBpeMeHHYI0 padoTy 30000 mosib30BaTeNei;

— Ha 4YEeTBEPTOM OJTarle — CcepBepHOe OOOpyAOBaHWE sl OOEeCTedeHUs
noctyna K (YHKIMOHAIBHOCTH HEWPOCETEBOTO alroputMa oOOydeHus Iis
onHoBpeMeHHOoro o0ydenust 10000 nons3oBarenei;

—Ha TSATOM OJTale — CcepBepHOE oOOopyAoBaHWE Il obOecredeHus

OJTHOBpeMeHHOTO o0y4eHwus nonoHuTenbHbIX 10000 monp3oBaTeneii.
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Ha nsatoMm sTane cTouMocTh 00CITyKMBaHUSI OJHOTO TMOJIb30BATENs B MECSI]
BBIPACTET, TTOCKOJBKY K Hauyally ISTOTO 3Tala IUIAHUPYETCS BHEAPUTH MAcCOBOE
UCIIOJIb30BaHUE HEUPOCETEBOTO aNropuT™Ma o0ydeHus, Ha paboTy KOTOporo Oynuer
TPaTUTHCS OOJIBIIIE JIEKTPUUYECTBA U CEPBEPHOTO BPEMEHH.

[Ipeanonaraercsi, YTO OCHOBHOE OOJIBIIMHCTBO KJIMEHTOB OYAYT SI3bIKOBBIE
HIKOJIBI ¢ KormuecTBoM oOyyvaroniuxcs ot 30 1o 100 yenoek. B npouecce pa3Butus
cTapTana 0)KuJIaeTcs, 4To OT OAHOro A0 10 mpOLEeHTOB COCTABT KIMEHTOB COCTABSIT
S3BIKOBBIE IIIKOJIBI C KOJTMYECTBOM YUEHHUKOB /10 30 4eIOBEK, TaK ke 0KUIACTCS, YTO
OT OJHOTO A0 MATH IPOLEHTOB COCTaBAT SI3BIKOBBIE IIKOJIBI, C KOJIHMYECTBOM
ot 100 1o 500 yenoBek, ¥ OKOJO OJHOTO MPOIEHTA COCTABST S3BIKOBBIC HIKOJBI,
KOJIMYECTBO 00yUYaronIuxcsi KOTOPhIX mpeBbiaeT 500 yeaoBek.

CornacHo (UHAHCOBOM MOJENH, MpearaeMblii K pa3paboTKe MpPOEKT
IIPEOJI0JIEET MOPOr PEHTAOETBPHOCTH Ha MATOM 3Tane peaiau3auudud (B IMEepBOH
nosoBuHe 2028 roga), 4TO MOJATBEPKIAET DKOHOMHUYECKYIO 11€JIECO00pa3HOCTh

pa3paboTKu MPOEKTa.
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2 Hudposas niardopma s U3yuYeHUs HHOCTPAHHOM JiekcukH «Rem»
2.1 AHaau3 TpeGoBaHUH K NMPoeKkTy «Remy
2.1.1 Anajau3 uM(poBbIX MOAX0/I0B K U3YYEeHUIO HHOCTPAHHBIX SA3BIKOB

Ha ceroansimnuii AeHb CylIeCTBYET JBa OCHOBHBIX MOJX0/a K 00y4YEHHIO, C
WCITOJIb30BAaHUEM KOTOPBIX pa3pabaTbiBalOTCS HMH(POPMAIMOHHBIE CHUCTEMBI:
reiMuduKaIus 1 UHTEPBAIHHOE IOBTOPCHHE.

[Toaxon, ocHOBaHHBIN Ha TrelMU(UKAIMM, HAIpaBiIeH Ha 4YacTh MaMSTH,
KOTOpass paboTaeT C OCMBICIICHHBIMH OOpa3aMH, a TaKKe Ha acCOIMaTHBHYIO
NaMsATh.

[Toaxoa, oCHOBaHHBIM Ha UHTEPBAILHOM MOBTOPEHUH, UCIOJB3YET B CBOCH
OCHOBE KpHUBYIO 3a0biBaHmMss 00umHraysa [8]. Croutr oTMeTUTH, YTO B
sKcnepuMeHTax [.  D00umuraysa [9]  ucmonb3oBagvch  00ECCMBICICHHBIC
MIOCIIEZIOBATEIHLHOCTH CIIOTOB M HCCJENOBAN CIIOCOOHOCTH Ue€JIOBEKa 3allOMHUHATh
o0eccMBICTIeHHYI0 HHPOpMaIHio. B pesynbprare MpoOBEIEHHOTO MCCIETOBAHUS HE
yAAJIOCh HAWTH SKCIEPUMEHTAIBHO TMOJTBEPKICHHBIX JIaHHBIX HA CYET METOJ]a
WHTEPBAJIBHOTO TIOBTOpPEHUs. Tak JKe CleAyeT YICIUTh BHUMAaHHE METPUKE
HPKOHOMHUU BPEMEHU, KOTOPYIO UCIOIb30Bal [. D00MHray3 B CBOEM HKCIIEPUMEHTE.
JlaHHass MeTpuKa OILIEHUBAET, CKOJIBKO OBbUIO COKOHOMJIEHO BPEMEHHM MpHU
MTOBTOPHOM OOyYEHHH TT0 OTHOIIICHUIO K epBoMy. [Toj00Has MOCTaHOBKA METPHUKHU
cama 1o ce0e He TPe/IoaraeT BO3MOKXHOCTh U3yUYUTh MaTepUall MOJTHOCTHIO U 0€3
omuOoK (B A3TOM ciydae, MeTpuka Oyaer mnpocto paBHa Hymo) [10]. Bce
BBHIICTIPUBEICHHBIE (DaKThl CBHUJIETEIBCTBYIOT O TOM, 4YTO 3((HEKTUBHOCTH
WCIIOJIb30BAaHUSI KPUBOM ODOOWHTay3a JUisi U3yYEHUS WHOCTPAHHBIX SI3BIKOB HE
SBJIICTCS IOKa3aHHOW. TeM He MeHee, Ha MPaKTHKE JTaHHash KpUBas MCIOJIb3YeTCs
JIOBOJILHO YacTO B MH()OPMAITMOHHBIX CUCTEMAaX.

CymiecTByeT Tak K€ TPETHH TIOAXO0J, MEHee W3BECTHBIM M PEIKO
WCTIOIB3yEMBIM. JaHHBIM TOAXOJ OCHOBAaH Ha PA3HOIUIAHOBBIX ACCOLMALMAX
(BU3yaJbHBIX, AayJUAIbHBIX, JUHTBUCTUYECKUX) C HWHOCTPAHHBIM  CIIOBOM

HanpsaMyro, TO €CTb oe3 NpCeaAOCTaBJICHHA II0JIb30BATCIIIO IIEPCBOJa CJIOBA.



22

[IpeacraButenemM UHPOPMAILMOHHON CUCTEMBI, MCIOJIb3YIONIEH JAaHHBIM MOIXO/,
SIBIIICTCS ceMeicTBO npuitokenus Aword [11].

Hcnonp3oBanne 0003HAYCHHBIX BBIINIE TIOAXOJOB  XapakTEPHO  JUIS
WH(OPMAIMOHHBIX CUCTEM, CHEIUATM3UPYIOMIMXCS HAa HU3YyYEHHUU WHOCTPAHHBIX
SI3BIKOB, OOJIBINIAS YaCTh W3 KOTOPBIX SBISCTCS MOOWUIIBLHBIMHU TPHUIOKEHUSIMH,
pacnpocTpaHsieMbix 1o mozenu b2c. Ilpomaercs, kak mTpaBWiIO, TOIANMUCKA Ha
MPUIOKEHHUE, IEUCTBYIONIAs OMPEICIIEHHOE BpeMSI.

[IpumeyaTenpbHO, YTO HE OBUIO HAWICHO HHU OHOW WH()OPMAIMOHHON
CUCTEMBI (POBHO, KaK M MeToJla OOyYeHHs, HE HCIOIb3YIOUEro udpoBbie
pelieHus ), UCIOJIb3YyIOIIe KOMOMHUPOBAHHBIN MOJIX0/1, BKITIOYAIOIINA B ce0s Kak

MEXaHU3MBI TeUMU(PUKAINH, TaK ¥ METOJ] HHTEPBAIBHOTO TOBTOPCHHSI.
2.1.2 O630p ana0roB NHGPOPMALMOHHOM cucTeMbl «Remy

B pamkax Beimonnenus BKP Obu1 npousBeneH aHanu3 pelHKa, B pe3yibTare
KOTOPOTO OBLIW BBISIBICHBI aHAJIOTH, KOTOPBIX MOKHO YCIIOBHO pa3/IefiuTh Ha TpU
OCHOBHBIE KaT€TOPUH:

— IPUJI0KEHUS JJIs1 UHIUBUYAJIbHOTO U3Yy4YE€HUSI HUHOCTPAHHBIX S3bIKOB,;

— “H(OPMALIMOHHBIE CUCTEMBI KPYITHBIX S3bIKOBBIX HIKOJ;

— LMS.

AHanoru mepBoro Tumna, Kak MpaBUJI0, HE MMEIOT MHTErpaluu ¢ Ou3Hec-
IIPOLIECCAMH  S3BIKOBBIX  IIKOJ, M  IPEAHA3HAYEHbI B  OCHOBHOM  JUIA
CaMOCTOSITEJILHOT'O U3YUYE€HUSI UHOCTPAHHBIX SA3BIKOB.

IlepBblli TN aHAJIOrOB MOXHO pPa3[AeiIuTh HAa JBE KPYIHBIE TPYIIIBI I10
croco0y 100aBIeHUs KOHTEHTA.

AHanoru u3 MepBOM TPyNIbl HMMEIOT 3aKPBITYI0 CHCTeMY J00aBIICHUS
KOHTEHTa, YTO 03HAYAET, YTO MOJIH30BATENIb HE UMEET BOZMOKHOCTH JOOABUThH CBOU
coOcTBeHHbIE clloBa sl u3ydenus. [1lo muenuto aBropa BKP, Takoe orpanudenue
CBSI3aHO CO CJIOKHOCTBIO CITIOCOOOB IMpeCcTaBICHU HHPOPMAILINH, TPUMEHSIEMbIX B

MNPUIOKCHUAX IICPBOIO THIIA. Cnez[yeT OTMCTUTDb, YTO HAJAHHOC OI'PAHUYCHHUC
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MO3BOJISIET TApaHTUPOBATh KAaYECTBEHHOCTh MPEAOCTABISIEMOIO IOJIb30BATEIIO
Marepuana.

Paccmorpum mpmitoskerne Duolingo [12] — kmaccudeckuil npeacTaBUTEINb
NEpPBOM TpyIIbl aHANOTOB. Bech KOHTEHT MNPUIIOKEHHSI JTOCTYNEH OECIUIaTHO.
Kypchl cocTosT u3 Moaysnen, KaKIbld U3 KOTOPBIX pa3JeieH Ha YPOBHU. Y POBHHU
pasfenieHbl Ha OTAeTbHbIE YpOKH. Kaxaplii ypoK COCTOMT U3 HECKOJBKHX
HEOOJIBIIUX YMPAXHEHUH, KOTOpbIE MOMOTAalOT MPAKTUKOBATh HABBIKM YTCHUS,
NUChMa, NPOU3HOIICHHS M ayaupoBaHus. B KauecTBe HEIOCTaTKOB MOXHO
BBIIETIUTH CIEAYIOLIHE:

— M3y4YaeMble YPOKM M cloBa 3ajaHbl paszpaboruumkamu Duolingo u y
MIOJIb30BATENsI HET BO3MOXXHOCTH BHECTH COOCTBEHHBIE TEPMHUHBI B CHUCTEMY MJIS
U3Y4CHUS;

— pa3HooOpas3ne MEeXaHUK TeMU(HUKAIINHN YCIOXKHIET MPoLece A00aBIeHUs
HOBBIX YPOBHEH M YpPOKOB, YTO ampHOpPH HE TMO3BOJUT JaTh BO3MOKHOCTb
MIOJIB30BATENSIM CAMOCTOSTEIHHO U3YYaTh Yepe3 MPUIIOKEHHE COOCTBEHHBIE TEMBI.

K npunoxeHussM nepBod TrpymIbsl aHAIOroB, momMumo Duolingo, MOXHO
otHectH Tak ke lingualeo [13], Aword [11], «Kypcsl anrmuiickoro| urpa ciosy [14]
Y MHOTHE JIpyTHeE.

AHaNoru U3 BTOPOU TPYMIIBI MPEIOCTABIAIOT MOJIB30BATESIM BO3MOXKHOCTD
cBOOOHO OOABIATH M3YYaeMbIE CIOBA, YTO HEM30EKHO MPUBOIUT K MOHUKCHHIO
CPEIHET0 ypOBHS KOHTEHTA I10 CPAaBHEHHIO C KOHTEHTOM, TOJIHOCTBIO 100aBI€HHBIM
npodeccuoHanaMu.

Knaccuueckum mpezacTtaBUTENeM BTOPOW TIPyHIbl AHAJIOIOB  SIBISIETCA
npuioxenne Quizlet [15], koTopoe TO3MIMOHHUPYETCS Kak YyHHBEpPCAIbHOE
IPUIIOKEHUE JIJIST M3YyUYEHHST BCETO, HE TOJIBKO MHOCTPAHHBIX SI3BIKOB. [Iprmepamu
JIpYruX oO0JacTel 3HaHWS, B U3YYCHUU KOTOPHIX MOXKET mpuMeHsAThcs Quizlet
ciykart: ¢puszuka (u3ydeHue GopmyJsi, TCpPMUHOB U ONIpEIETICHNU ), OUOIOTHS, XUMHUS,
MaTeMaThka W T.J. MeXxaHuka paOoThl TPUIIOKEHUS CTPOUTCS Ha KOHIICTIIIUU

HHTCPBAJIbHOI'O IIOBTOPCHUAI.
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B mpunoxxenun TepMuHBI AensTcs Ha Moayiau. Kaxnapiii Moayinb MOXKHO
U3YYUTh, IOCMOTPETh KAPTOUKHU MOJYJISI U IPOUTH TECTUPOBAHHUE.

['maBHbIM mpeumymiecTBoM Quizlet, mo cpaBuenuto ¢ Duolingo, sBisercs
CBOOOTHOE CO3/IaHUsI MOJTYJIEH MOJIb30BATEISIMHU.

B xauectBe HeqocTaTkoB Quizlet MOKHO HA3BATh:

— OTCYTCTBHUE IIPOBEPKH KAUeCTBA MOJIb30BATEIbCKUX MOYJICH;

— OTCYTCTBUE WIPOBBIX MEXAHUK, MO3BOJSIIONIMX YJIYyYIIUTh KadeCTBO
3aIlIOMUHAHHUS.

[Tomumo Quizlet, ananoramMu BTOpPOW TpyHIIbl MOKHO CUUTATh MPUIIOKEHHUS
cioBapw, k npumepy U-dictionary [16] u momoGHbIe.

AHanoru BTOPOro THHA — 3TO HH(OPMALMOHHBIE CHCTEMBI KPYIHBIX
A3BIKOBBIX IIKOJ. ['JTaBHBIM OTJIMYMEM OT pa3pabaThiBa€MOro MPOAYKTa SIBISETCS
cnoco® pacnpoctpaHeHusi: UC S3bIKOBBIX IIKOJ MCHOJB3YIOTCSA JUISL MOJTYUYCHHUS
BBITOJIbl BHYTPU ONPENEICEHHON OpraHu3alliM, a Ha pa3padaTbIBa€MbI MPOIYKT
IUTAaHUPYETCS TNpOJaBaTh JIMUEH3MM HAa HCIOJb30BaHHWE HEMOCPEICTBEHHO
A3BIKOBBIM IIKOJIaM 0e3 cobctBeHHO MC, To ecTh pa3pabaTbiBaeMblil IPOAYKT
OyIeT He cClocOOOM MOTYUYEHUs TPUOBLIN, @ TOBAPOM.

[Ipennaraemselii cnoco0 KOMMeEpLUHATU3aLUU HE MOXET ObITh NMPUMEHEH K
aHajoraM BTOpPOTO THIIA, TaK KaK MX BHYTPEHHsS MHPPACTPYKTypa HEpPa3pbIBHO
CBsI3aHa C OU3HEC-TPOLECCAMU OPTaHU3ALIMH.

HaunlGonee OnM3kuM aHamoroM BTOPOTO THNA MO (DYHKIIMOHATY SIBIISETCS
uHpopmMannonHas cuctemMa Skyeng [new_2], kotopas Obuta pa3paboTaHa 4aCTHOM
IIKOJION aHTJIMMCKOTO $3bIKAa i1 BHYTPEHHETro ucnoJib3oBaHus. B stoit UC,
MOMHMMO CHEIM(PUUHBIX MEXAHUK SI3bIKOBOM IIKOJIbI, PEaTU30BaHbL:

— U3y4YEHHE HOBBIX CJIOB,;

— npaktuka B pexume Self-Study npum mnomomu mnpocmorpa BUIEO H
YHPaXXHEHHUH € ay TMOKHUTAMHU.

Hpyrumu ananoramu BToporo tuna spistorcss UC ciaemyromux si3bIKOBBIX
mkoit: Terpuka [17], Murnekc [18], TutorPlace [19], Puzzle English [20], Deutsch
Online [21], Advance [22], Alfa School [23].
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AHaJioru TpeThero THIa npeAcTaBisioT u3 ceds LMS (Learning Management
System, cuctembl ymnpaBieHHs OOydeHHEM). DTO MpOorpaMMHOE oOecredeHwue,
MO3BOJIAIOIIEE  CO3/1aBaTh  OHJIAMH-KYpChI, oOOecmeuuBaTh yMOpaBlIeHHE U
aIMUHUCTPUPOBAHUE HTUX KypCOB, MPEAOCTaBIATh JOCTYH K OOydYaroluM
MaTepuasam, TeCTaM U 3aJIaHusIM.

Huxe npencraBnen kpatkuii ananu3 HanbOosee kpynHbix LMS.

a) iSpring Learn [24]:

1) tapudpsr:

— tapud «Starty — ot 143 py6sieit 3a moyb30BaTENs B MECSIL IPU
oOy4deHuu /10 25 4esoBek;

— Tapud «Business» — ot 138 py0uieit 3a mosp30BaTeNs B MECHII
npu oOyuenuu na 300 yenoBek;
2) HeIOCTaTKU:

— HeT email-pacchUIoK;

— HET CUCTEMBbI YIIPaBJICHUS B3aUMOOTHOIICHUSIMU C KJIMEHTaMHU
JUTSI CTATUCTHKY M YUETa,

0) TeachBase [25]:

1) Tapudpsr:

—Ttapud «Demo» — OecniaTHO NPEAOCTABISIET AOCTYI K
cucteMe Ha 2 Henenu g 10 mojib3oBaTesei,

— tapu¢ «OnTumansHeli» — 163 py0iisa 3a noas3oBaresns 1 S0
COTPY/AHHUKOB,;
2) HeTOCTATKU:

— HEZOCTATOYHOE KOJTMYECTBO MPAKTUICCKUX 3aHITHIA;

— HEBO3MOXKHOCTh  (DOPMHUPOBAHUSI TPYIIOBBIX OTYETOB O
pe3yJIbTaTax BBITIOJHEHUS OTACIBHOTO 3aaHHUS;

[ToMrmo MHAMBUIYATBHBIX HelOCTaTKOB, LMS 06manaror, o0mum asis Beex,
HE TO3BOJISIONIMM OCYIIIECTBIIATh UCMOIb30BaHue LMS u3ydenns: mHOCTpaHHBIX
SI3BIKOB: OTCYTCTBHE CIIEIIUATM3UPOBAHHBIX CIIOCOOOB MPECTABICHUS U3y4aeMOTO

Marcpuaiia, HGO6XOI[I/IMBIX JJIA 0ojice KaueCTBEHHOIO HN3Y4YCHUA HHOCTPAHHBIX
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SI3BIKOB. DTOT HEAOCTAaTOK BbI3BAH 00BEKTUBHBIMU IMpUINHaMMU: LMS mmerot oueHn
U POKYTO 0071acTh IIPUMCHCHUA, 4YTO HEN30EKHO BCACT K IIOBBIICHUIO

abCTpaKTHOCTU COCOOOB MpeICTaBICHNUS HH(DOPMALIHH.
2.1.3 Ananu3 TpedoBaHuii K HH(POPMAIIMOHHOI cucTemMe «Remy
2.1.3.1 Anain3 GyHKIMOHAIbHBIX TPeOOBaHUA

BoisiBuM  o0me  (yHKIMOHANBHBIE TpeOOBaHMS, NPEIBIBISIEMBIE K
pa3pabaTeiBaeMO HHPOPMAIIMOHHOM CHCTEME:

— cucTeMa JOJDKHA MPEeNOoCTaBISATh MOJIb30BATENIO0 JIOCTYN K HM3y4YaeMbIM
cjoBaM (TEpMHUHAM);

— MpoLIeCC M3YUYEHHUS] TEPMHUHOB TMOJIH30BATENEM TOJIKEH (DUKCHPOBATHCS U
COXPAHATHCSA, YTO HEOOXOAMMO IJIsi KOPPEKTHOW padOThl alirOpuTMa HU3y4YCHUS
TEPMUHOB U MOBBILIECHUS APYKEITFOOHOCTH MOJIB30BATENBCKOTO UHTEPPEiica;

— cHCTeMa JIOJDKHA peaiu30BbIBaTh (PYHKUUMOHAT JUis  J0OaBIICHHUS
I10JIb30BATEJIEM CBOMX COOCTBEHHBIX TEPMHUHOB;

— cucTeMa J0JKHA MO3BOJISITh MOJIb30BATENSAIM U3y4yaTh UyXkHe (CO3JaHHbIC
JPYTUM TI0JIb30BATEJIEM ) TEPMUHBI,

— cUCTeMa HE JOJDKHA TO3BOJSTH MOJH30BATENSIM HM3MEHSITh TEPMUHBI,
KOTOpBIE OBLIIM CO3/IaHbI PYTHMH MOJIb30BATEIISIMU;

— cucTteMa JOJDKHa 00ecreyruBaTh BO3MOXKHOCTh OOBENMHATH H3ydaeMble
TEPMHUHBI B TeMaTW4YecKue OJIOKH (MOAYNIM), YTO HEOOXOAMMO Ui MOBBIIICHUS
JIPYKEJIFOOHOCTH T0JIb30BATENbCKOTO HHTEp(deiica;

—cucTemMa  JIOJDKHa ~— oOecrieuMBaTh ~ BO3MOXKHOCTh — OOBEIMHEHHS
TEMaTUYECKUX MOJyJIeH B Tpymmbl (MMamKu), 4TO HEOOXOAMMO JI TOBBIMICHUS
JIPYKEIFOOHOCTH T0JIb30BATEIbCKOTO HHTEp(deiica;

— cucTeMa JIOJKHAa oOecnevyuBaTh BO3MOXHOCTh CO3JAaHMS BIIOKEHHBIX
nanok (Mamkd MOTYT COJAEpXkKaTh HE TOJBKO TEMAaTHYECKWE MOJIYyJIH, HO U
BJIOKEHHBbIE TAaNK{), 4YTO HEOOXOIMMO JUIsi TOBBILICHHUS JPYKEIHOOHOCTH

TI0JIb30BATEIBCKOT0 UHTEpeiica;
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—cucreMa  JOJDKHA — o0ecrneyuBaTh — BO3MOYKHOCTb  J00aBIIEHUS
JOTIOJIHUTEIBHON MH(POpManuu 00 M3y4yaeMbIX TEPMHUHAX, YTO HEOOXOAMMO MJIs
KOPPEKTHOM pabOoThI aIropuT™Ma.

Ha ocHoBe BBIsIBIEHHBIX (YHKIIMOHAJIBHBIX TpeOoBaHuUil Oblia pa3paboTaHa

AruarpaMma BapuaHTOB UCII0JIb30BAHUS MOOMIBLHOTO IMPUIIOKCHUA, IIPCACTABJIICHHAA

BEECTH NOrMH Cuctema Rem
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Pucynox 4 — JluarpamMma BapuaHTOB HCIIOJIH30BaHUSI MOOMIHBHOTO MPUIIOKEHUS

Ha ocHOBe BBISBICHHBIX (PYHKIIMOHAJIBHBIX TpeOOBaHMUI ObUTa pazpaboTaHa
JUarpaMma BapHaHTOB HCITOJIb30BaHUS cepBepa (PUCYHOK 5), Ha KOTOPOH MTOMHUMO
dbyHKIIMOHATa TIPENEACHTOB, CBA3aHHBIX C W3YYEHHEM TEPMHHOB, TaK e
MIPUCYTCTBYIOT NPEIEICHTHI J0OABICHUS TaHHBIX. J[OMOHUTENBHBIN (HYHKIIMOHAT
cepBepa HEOOXOUM JIJIS MPUMEHEHHUS pa3pad0oTaHHON HH()OPMAITMOHHOW CHCTEMBI
o moaenu SaaS (b2b). ITpu sToit MoaEIH HCITONB30BAHMS 3aHUMATHCS CO3IaHUEM
KOHTEHTa OyJyT MpeACTaBUTEIM SI3bIKOBOM IIKOJBI uepe3 crnernuanbubii WEB-

uHTepdeiic, pa3padoTka KOTOPOTO BEIXOIUT 3a pamku nanHoil BKP.
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DoGaenTe
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MHDOPMAELIMID HofaenTs guanexT

Pucynok 5 — /IlnarpamMma BapuaHTOB MCIIOJIbOOBAHUS CEpBEPA

Cnermudukanun HanOosee 3HAYMMBIX C TOYKH 3pEHUSI PabOTOCIIOCOOHOCTH

CHCTEMBI BAPUAHTOB MCIIOIH30BAHU MPUBECHBI B IPUIIOKEHUH [ .
2.1.3.2 Anayin3 He()yHKIIHOHAJIbHBIX TPeOOBaHUIA

PazpabGareiBaemas  uH(bOpMaIlMOHHAs  CHCTEMa OpPHUEHTHpPOBaHA  Ha
B3aMMOJICICTBHE C IOJIb30BATENEM, CJIEI0BATENIbHO, JOJDKHA 001aaTh yAOOHBIM
M0JIb30BATENbCKUM UHTEPhEHCOM.

[Tonb3oBatens OyAeT OCYIIECTBIISATh B3aWMOJACWCTBHE C CHCTEMOW uepe3
MOOMIIbHOE MPUJIOKEHHE HA KIIMEHTCKOM ycTpoiicTse. [lonp3oBarento HeoO0X0auMo
MMETh JOCTYIl K CBOMM JIAHHBIM C Pa3HbIX KJIMEHTCKUX YCTPOUCTB, B CBSI3H C 3TUM
pazpabaTpiBacmasi ~ WHGOPMAIIMOHHAs ~ CHCTeMa  JIOJDKHA  peajn30BbIBATH
(YHKITMOHATBLHOCTh AKKAayHTOB MoJib3oBaTese. [lonap3oBaTenb MOXXKET BOWTH B

OJIMH aKKayHT Ha HECKOJIBKUX YCTPOMCTBAX.
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Jist peanuzanuu  HeoOXoAUMOW (YHKIHMOHATIBHOCTH, HH(GOPMAIIMOHHAS
CUCTEMa JOJKHA BKJIIOYAaTh B CBOM COCTaB CEPBEPHYIO HACTh, 0OECIICUMBAIOLIYIO
XpaHeHue, 100aBieHne, MOIU(UKALNIO TaHHBIX, JOCTYM K JaHHbIM. Kinentckoe
NPWIOKEHUE  JOJDKHO  PEa30BbIBaTh  (YHKIMOHAT  XPaHEHHS  JaHHBIX
MOJIb30BATENsl, TOJYYEHHBIX C CEpBEpa, YTO HEOOXOAMMO JUIsl MCHOJIb30BAHUS
npuiiokeHuss 0e3 JocTyma K HMHTepHETY. MoOWiIbHOE MPHIOKEHUE JOKHO
OOHOBJISITH JIOKAJIbHYIO 0a3y JJAHHBIX C MATEPUATIOM, IPUMEHSIEMbIM sl O0yUeHUS
MOJIb30BATENsl, U CHHXPOHU3UPOBATH JIOKAJIBHOE COCTOSIHHME Oa3bl JaHHBIX C
JPYTMMH yCTPOMCTBaMH I0JIb30BATETIS.

[IpunoxeHre N0IKHO OTIPABIATH JIOKAIbHBIE U3MEHEHUs 0a3bl JaHHBIX Ha
cepBep ISl CAHXPOHU3AINU TTporpecca 00yUdeHus MOIb30BaTEIS.

CepBep H0oDKeH OBITh HAlMCaH Ha s3bIKE MporpammupoBanus Python u
WCITOJIB30BaTh 0a3y JaHHBIX PostgreSQL, KueHT M0KeH OBITh HAIMCAH Ha SI3bIKE
nporpammupoBanus Dart.

Cepsep JOJDKEH BbI/IEPKUBATh OJIHOBPEMEHHYIO paboty
30000 monb3oBareneii. Bo Bpemsi akTHBHOW pabOThl KIMEHTCKOE YCTPOWCTBO
MOJIb30BATENsl JIOJDKHO COBEpIIATh B CPEJHEM OJMH 3ampoca B TPU MHUHYTHI
(cpenHee BpeMsi JUIMHBI OJTHOM UTEPALIMK O0YUYEHHUS).

CepBep  momxkeH  OBITh  pacCuMTaH  Ha  XpaHEHHWE  JIAHHBIX
100000 monp3oBaTeneit. MakcumMaabHOE pacyeTHOE CpPeAHEe KOJIMYECTBO 3arucein
Ha oxgHoro mosb3oBarens 10000 3amwmceii B 6a3e MaHHBIX, CpellHEE KOJIUYECTBO
syeek B KoTopbix paBHO 10, ecnu momyctuth, uto Kaxasie 1000 3amuceit OyayT
BecuTh 1 MeraGaiT (HaHHBIC MOJYYEHBI B XOJ€ SKCIEPUMEHTA, MPOBEACHHOTO B
paMKax aHaiu3a He(yHKIMOHAJIBHBIX TpeOOBaHUN K MH(DOPMAIMOHHOW CHUCTEME
«Remy), u npumenutb Meron @depmu, TO MOJYyYMM, 4YTO Oa3za JAHHBIX Ha
1000000000 3amnuceid Oyner 3aHMMaTh NPUMEPHO OJIMH TepaballT IUCKOBOIrO
MIPOCTPAHCTBA, TPU ITOM TOTPEUTHOCTh BBIUMCICHHMA, TIPOU3BEICHHBIX 110 METOIY
depmu, BeCbMa BEJTUKA.

Jl7iss pe3epBHOTO KOMMPOBAHMS JAHHBIX BBIIETUM B TMOJTOpa pa3za Oobiie

JIMCKOBOTO TIPOCTPAHCTBA, YeM Tpebyercs 6aze nmanubix s 1000000000 3amuceit,
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C pacyeToM Ha TO, YTO pe3epBHBIE KOMUU OYy1yT 3aHUMATh MEHbIIE MECTa, yeM Oa3a
JTAHHBIX, TTIOCKOJIBKY HE OyIyT coJiepKaTh TaOJIUI] MHIECKCOB.

W3 pe3ynbTaroB SKCHEPUMEHTA, MPOBEACHHOIO B paMKax aHajlu3a
He(DYHKIIMOHANBHBIX TpeOoBaHUM, H3BECTHO, 4To B cpenHeM 100 3ampocos
MOJIB30BATENICH TPOU3BOMAT OJWH KWjo0alT (aitma sxypHaioB. [l pacuéra
KOJIMYECTBA JIUCKOBOIO MPOCTPAHCTBA, HEOOXOAMMOIO JUIsl >KypHAJIMPOBAHUA,
BO3bMEM HAUXYIIIMM CIleHapuil, MpPU KOTOPOM MaKCHUMaJIbHOE KOJUYECTBO
KJIMEHTOB OJJHOBPEMEHHO IMOJIB3YIOTCS CUCTEMOM. B 3TOM cityuae 3a 0Hy CEKyHAY
K cepBepy B cpeaHem Oyner coBepuiartbes 167 3ampocoB. Torna B cyTku Oyner
npousBenieHo 140 ruraGait (aiiyioB xKypHaia.

O6mryro maccy (aillioB >KypHalMpoBaHUsl OyJeM XpaHUTh TPOE CYTOK,
KYpHaJIbl C OTYETOM 00 omMOKax (IPEeanoJIOKUTENbHO 10 MATHU MPOLEHTOB OT
oOmero oobema JUCKOBOTO MPOCTPAHCTBA OCTAJIbHBIX (DAIJIOB XKypHAJIOB) OyaeM
xpanuth 14 cytok. Torma must XpaHeHus (ailyioB KypHajia TOTpeOyercs
500 rurabaiT 1MCKOBOTO MPOCTPAHCTBA PU MAKCUMaIbHON Harpys3Kke Ha CUCTEMY.

Cpennsis IIMTENBHOCTh 3alpoca K CEpBEpY HE JOJDKHA IPEBBINIATH
OJIHOM CeKyHIbI, M3 KoTopoil B cpemHem oT 60% 10 90 % BpemeHH TOKHO
NPUXOJIUTHCS Ha OXHUJAHWE OTBeTa OT 0a3bl JaHHBIX (coaepiKaiei o
1000000000 3amuceit) B aCHHXpPOHHOM PEKUME.

Ilo pe3ynpraTaM »3KCIEPUMEHTA, MPOBEIECHHOIO B paMKax aHaIW3a
He(DYHKIIMOHAJIbHBIX TPEOOBAHU, OJIUH 3aMPOC K KOHEYHOU TOUYKE, BHITOIHSIOLIEH
CepHalIM3alliio JaHHBIX B (popmat jSOn u3 python-o0bekTa, B cpenHeM 3aHUMAET
80 MIUIJTMCEKYH]T NpHU pa3BepThIBAHUM CEpBepa B OJHONOTOYHOM pEXUME Ha
YCTPOMCTBE C TAKTOBOM 4acTOTOM mponeccopa 4,5 I'Tm.

Bocnons3yemcs MerogoM PepmMu 1 Ha OCHOBE 3THX JAaHHBIX MOJy4YHM, YTO B
CEeKYHY OJHOSIACPHBIN CepBEp C TAKTOBOW YAaCTOTOW B OJUH rUrarepl] CriocoOeH
o0Opabotath B cpesiHeM 2,7 3anpoca. Eciu yuyuThIBaTh, YTO KIIMEHTCKOE YCTPOHUCTBO
BO BpeMs AakTHUBHOW pabOThl B cpeaHeM OyaeT coBepliaTh OJUH 3allpoc B
TPU MUHYTHI, TO TaKOW CEPBEP CMOMKET MOAJAEPKUBATH OJHOBPEMEHHYIO padoTy

500 mosp30BaTeneii. Jlst YBEIIMYECHUS KOJIMYEeCTBAa MOIJIEPKUBACMBIX
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OIHOBPEMEHHO  AaKTHUBHBIX  IIOJB30BATENEN 10  LEJIEBOro, MpEeIaraeTcs
HCIOJIb30BaTh cepBep ¢ 12 sapaMu u TakTOBOM yacToToM msath ['T11.

JIiist pacdeTa KOIUYECTBa sI€p, HEOOXOMUMBIX JJIi paboOThl 0a3bl TaHHBIX,
BOCIIOJIb3YEMCSl PE3YJIbTaTaMHU JKCIIEPUMEHTA, MPOBEICHHOIO B paMKaxX aHalu3a
He(DYHKIIMOHAIBHEIX TpeOoBaHWi, W mpuMeHuM Meton Pepmu. Ecnu Ha onuH
3arpoc k 0aze manubix ¢ 1000000000 3anucamu Oynet TpeboBatbest 0,1 cekyHIbI
MIPOLIECCOPHOTO BPEMEHU (PE3yJIbTaThl B3ATHI U3 JAHHBIX OTKPBITHIX TECTOB B 0a3ze
maHaeix ¢ 2300000000 3amucsmMu), TO TMOAYyYMM, 9YTO JJIsi  oOecreueHus
OJTHOBPEMEHHOI paboThl TpeOyeMOoro KOJIMYECTBa MOJIb30BaTeNe 0aze JaHHBIX
notpedyercs ceprep ¢ 12 ssapaMu ¥ TAKTOBOM 4acTOTOM Tk [T,

B pesynbpTare sxcriepuMeHTa ObLUIO YCTAHOBIICHO, YTO JUISL MIOJACPKAHUS O
COeIMHEHUN ¢ cepBepoM 0Oaze gaHHbIX TpeOyercss 30 meraballT ornepaTUBHOMN
namsT. s nognepxanus o 10 coenuHeHU (3TO YUCIO OBUIO BEIYUCIICHO MTyTEM
npuMeHeHus: Meroga depmu K yke MOCYUTAHHBIM JJAHHBIM O KOJIMYECTBE 3aPOCOB
B €IMHUILY BPEMEHU U OPUEHTHPOBOYHOMY IPOIIEHTY BPEMEHH, TOTPAYEHHOMY Ha
B3aUMOJIeHCTBUE C 0a30i MaHHBIX) JUIsl KaXXI0Tro U3 12 mporeccoB motpedyeTcs
mpUMEpPHO 3,5 TUradaiT onepaTUBHOM MaMsITH. Brimennm Takxke yeTbipe rurabdaiira
Ha nojJep>kanue padoThl ABMXKa 0a3bl nanHbix ¢ 1000000000 3anucsamu.

[To pesynbTaram mnOpoOBEACHUS OKCIEPUMEHTA OBLJIO BBISBICHO, YTO
uHTepnperatop python ¢ pasBepHyThIM cepBepoM 3aHuMmaeT 60 MeraGait
omnepaTMBHOM  mamsATu, i1 obOpaborku 1000 3ampocoB  moTpedOBaIOCH
150 merabaiiT onepatuBHOM namMsTh. [[puMeHUM K 3TUM JaHHBIM MeToa Pepmu, u
MOJIy4MM, YTO i1 (YHKIIMOHMpOBaHUsA 12 sijmepHOTO cepBepa moTpedyercs
npuMepHo 12 rurabaiT onepaTuBHON MaAMSATH.

Boimenum  Takke 4,5 rurabaiita Ha paboOTy OCHOBHOUM OIEpariiOHHOM
CHUCTEMBL.

TpeboBaHus K anmapaTHOMY Y IPOrPaMMHOMY O00ECII€UeHHUIO YCTPOICTBA, Ha
KOTOPOM OYJIET pa3BEePTHIBATLCS CEPBEPHAS YaCTh MHPOPMAIIMOHHON CHCTEMBI:

— onepanuonHas cuctema Windows (10 u Beime), Debian (10 u Bbimie),

ubuntu (22.04 u BeI1Ie);
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— ycranosiieH docker engine u docker-compose;

— YCTaHOBJICHA CHCTEMa KOHTPOJIS BepcHii git;

— UMeeTCsl JIOCTYIl K CETH HHTEPHET CO CKOPOCThIO, HE MEHbIIEH
50 Merabur B CEKyHY;

— cepBep JODKEH UMETh KaKk MUHUMYM 24 siZIepHBIN MPOLECCop ¢ TAKTOBOM
yacToTor He MeHee naTu [111;

— 00bEM IMCKOBOTO MPOCTPAHCTBA HE JIOJKEH OBITh MEHbIIIE TPEX TepadailT;

— KOJIMYECTBO ONEPATUBHOM MaMSATH HE MEHbIIEe 24 TUrabauT.

TpeOGoBaHu K anmapaTHOMY U POTPaMMHOMY 00€CIIEUEHHUIO yCTPOMCTBA, HA
KOTOPOM OYJIET pa3BepPThIBATHCS MOOUILHOE MPUIIOKECHHE:

— omepanuoHHas cuctreMa Android BoceMb U BBIIIIE;

— JIOCTYTI K CETH UHTEPHET (CKOPOCTH BBIIIE OJHOTO MEraduTa B CEKYHIY);

— CBOOOJIHBIN 00bEM AUCKOBOTO MpocTpancTBa OoJbiie 200 MeradaiiT;

— 00beM cBOOOAHOW (HE 3aHATON ONEPAMOHHOW CHUCTEMOI) ONEpPaTHBHOM

nmamMaTtu 0ostee 300 merabaiir.
2.1.4 TlocTaHoBKA LEJIeH U 32124

[lenbto maHHOUM BBIMYCKHOW KBamudukanuoHHoW pabdotel (BKP) smisercs
pa3zpaboTka WHGOPMAIIMOHHOW CHUCTeMbl «Remy» s u3ydeHHus: MHOCTPAHHBIX
S3BIKOB, HWCIOJIB3YIONIEH KOMOWMHAILIMIO Pa3IUYHBIX CIIOCOOOB TMPEICTaBICHUS
U3y4aeMOoro MaTepuaia.

JUis AOCTMKEHMSI MOCTABJIIEHHOM LEAM HEOOXOOUMO PEHIUTh CIETYIOIINe
3a/layu:

— MPOaHAJIN3UPOBATH MPEIMETHYIO 00J1aCTh N3yUEHHUSI NHOCTPAHHBIX SI3BIKOB,
BBISIBUTH KOHKYPEHTOB U C(HOPMYIUPOBATh TPEOOBAHUS;

— CIIPOEKTHPOBaTh HH(MOPMALMOHHYIO cucteMy «Remy» (cepBepHylo u
KJIMEHTCKYIO YacTH), 0a3y aHHBIX U MOJIb30BATEIbCKUN HHTEP(PEIC;

— MPOU3BECTH OLICHKY OrOKeTa Ha pa3paboTKy MH(POPMALIMOHHON CUCTEMBI

«Remy;
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— peann30BaTh CEPBEPHYIO M KIIMEHTCKYO YaCTH HHPOPMAITMOHHON CUCTEMBI
«Remy, 6a3y maHHBIX U MOJIB30BATENbCKUI HHTEp(EIC KIMEHTCKOMN YacTu;
— MPOU3BECTH TECTUPOBAHME M aHAIM3 KauecTBa pa3pabOTaHHOTO

IPOrpaMMHOTO KOJ.
2.2 IlpoekTupoBaHue NHPOPMAIMOHHOI cHCTeMbI «Remy
2.2.1 IlpoekTHPOBaHHE APXUTEKTYPHI
2.2.1.1 TlpoexkTUpPOBaHME APXUTEKTYPHI cepBepa

CepBepHasi 4acTh NPUIIOKEHHS JIOJDKHA 0OecrnedrnBaTh JOCTYN K JIaHHBIM;
XpaHeHue, 100aBJIeHe U3MEHEHUE U MEePCOHAIM3AIMIO TaHHBIX; aBTOPHU3AIIUI0 U
ayTEeHTU(PUKALIUIO TOJIh30BATENEH CUCTEMBI.

CormacHo OnpeneneHuto, JaHHOMY B KHUTE «DyHIaMEHTAJIbHBIN MOAX0M K
nporpaMMHoil apxutektype» M. Puuapnca m H. @opna, «apxurekrypa 110 —
COCTOUT U3 CTPYKTYpbl CHUCTEMBbl B COYETAHUU CO CBOMCTBAMH apXUTEKTYPHI,
KOTOPBI€ JOJKHBI MOJACPKUBATHCS CUCTEMOM, apXUTEKTYPHBIMU PEHICHUSIMHU U
NPUHIUIIAMA TIPOCKTHPOBaHUs» [26 cTp. 27].

[TockonbKy pa3pabarbiBaeMas MH(pOpMaAMOHHAs CUCTEMa MpeIHa3HauYeHa
JUTSI KOMMEPUYECKOTO MCTIOIB30BAHMS U PACITPOCTPAHEHUS TIO MOJIENH SaaS, 0co0oi
BaKHOCTBIO 00JIaJIal0T CIAEAYIOIINE apXUTEKTYPHbBIE CBOMCTBA!

— MacIITabupyeMoCTh;

— aanTUPYEMOCTb;

— pa3BEpPTHIBAEMOCTb;

— 3BOJIFOLIUOHHOCTb;

— TECTUPYEMOCTb.

CpaBHUM HauOoJiee paclpOCTPAHEHHbIE APXUTEKTYPbl MPOrPAMMHOIO
obecrnieuenus (I10) no crenenn MOAAECPKKU BBISBICHHBIX aPXUTEKTYPHBIX CBOMCTB
ot 1 1o 5 (1 — apxuTekTypa MOYTH HE MOJJEP>KUBAET CBOMCTBO, 5 — apXUTEKTypa

XOpOIIO TOJAJEPKUBAET CBOWCTBO). Pe3ynbTaThl CpaBHEHHUS MPEACTABICHBI B
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tabmuiie 4, faHHBIC JJ1s1 COTIOCTaBAEHUS B3sIThI U3 KHUTH M. Puuapnca u H. ®opra

«DyHaamMeHTaNbHBINA MOAXO0 K IPOrPAMMHON apXUTEKTYPE».

Tabnuua 4 — CpaBHeHUE apXUTEKTYPHBIX CBOMCTB

Apxurektypa | Passep- Anantupy- Macmtabupy- | OBomonnon- | Tectupy- Bce | IIpocro-
TBIBAEM- €bOCTh €MOCTb HOCTb €MOCTb TO Ta
0CTh peanu-

3aLUHN

MOHONIUTHBIE apXUTEKTYPBI

MHOT'OYPOB- 1 1 1 1 2 6 5
HeBast

KoHBeHepHast | 2 1 1 3 3 10 5
MUKpOSIICp- 3 1 1 3 3 11 4

Hasi
PacnpeueneHHLm

cepBHCHAs 4 2 3 3 4 16 3
coObITHITHAA 3 3 5 5 2 18 1
MHKpOCcep- 4 5 5 5 4 23 1

BHCHas

Ilox cepBUCHOM apXUTEKTYpOM IIOHUMAETCA «APXUTEKTypa HAa OCHOBE
cepBUCOB» [26].

N3  mnpuBencHHON  CpaBHUTEIBHOM  TAaOMWIBI  BHAHO, 4YTO IS
pa3pabarbiBaeMoil MH()OPMALIMOHHONW CUCTEMbI HanOoJiee MOAXOAIICH SBISETCS
MHUKPOCEpBUCHAs apxXuTekTypa. OJIHaKO CIOXKHOCTh pealu3aluu JaHHOU
apXUTEKTYPHI KpailHe BbICOKA, a BpeMs Ha pa3pabOTKy — orpaHuueHo. B cuiny atux
JIOBOJOB OBLIIO MPUHSITO PEIICHUE O BHIOOPE CEPBUCHOM apXUTEKTYpHl, TaKk Kak (B
OTIMYUM OT COOBITUHHO-OPUEHTHUPOBAHHOW) HWH(POPMAIIMOHHYIO CHCTEMY,
WCIIOJIB3YIONIYI0 TAHHYI0 apXUTEKTYpPy, MOKHO CPAaBHUTEIBHO JIETKO pa30UTh Ha
MMKPOCEPBHUCHI, TEM CaMbIM U3MEHUB apXUTEKTYPY CUCTEMBI, UTO B CBOIO OUEPE/Ib
MO3BOJIUT OBICTPO YBEIMYUTH CIIOCOOHOCTH CUCTEMBI K MACIITAOUPyEMOCTH.

[TockoJibKy B TalIbHEMINIEM TIJIAHUPYETCS U3MEHEHUE apXUTEKTYPhl CUCTEMBI
Ha MHUKPOCEPBHUCHYIO, pa3pabOTKa CHCTeMbl OyJeT BKJIIOYaTh B ceOs Iarwy,
HeoOs3aTeNbHBIC ISl peaJIu3alluid CEPBUCHON apXUTEKTYpPhl B YUCTOM BHJE, HO B
OynyiieM TMO3BOJISIONME YNPOCTUTh pa3OUeHHe TMepexo]] K MHKPOCEPBUCHOU

apXUTEKTYpE.
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Boigenum He3aBUCUMBIE APYT OT JIpyra 4acTu (MOAYJIU MEPBOTO YPOBHS) JJIs

3arutanupoBanHoi MC (tabmuria 5).

Tabnuua 5 — Moaynu nepBoro nopsijaka

Ne | HazBanue Ponp

1 | moxyns aBTOpH3ALMK ayTeHTU(]UKAIHS NOIb30BaTEIICH CHCTEMBI

2 | Moxysp nonb30BaTeNeH CRUD onepanuu Haj CYIIHOCTBIO TIONB30BATENEH

3 | MOZyJb Aok CRUD omnepariu Ha/l CyITHOCTHIO MATIOK

4 MOJyJTb MOYJICH CRUD omnepariu HaJi CYITHOCTBIO MOTyJISH

S5 | MOAyJbh TEPMUHOB CRUD omepaiuu Haj CyIHOCThIO TCPMHUHOB

6 | Moaysb gorm. uHpOpPMAIIHU O CRUD omneparuu Haj CYITHOCTBIO, COJCPKAIICH JOMOTHUTEIBHYIO
TEepMHHE nHdopmanuio o TepMIHE

7 | MOZYJb MPEATIOKEHUN CRUD omeparuu Haj CYITHOCTBIO MPE/IOKCHHIHA

8 | MoayIh BpeMEHHBIX METOK CRUD omnepariu Hai CYITHOCTHIO BPEMEHHBIX METOK

CH@I[YIOH_II/IM oraromM BbBIACJIMM YaCTH, ABJIAOIIIHUCCA O6H_[I/IMI/I JJI1 HECKOJIBKHUX

MOJTyJIel TIEPBOTO YPOBHS (MOIYJIH BTOPOrO YpOBHs) (Tabnuma 6).

Tabmua 6 — Moaynu BTOpOro ypoBHS

Ne HasBanue Ponb Ne 3aBucsnmx yacre
9 JBIOKOK BJ] npeA0CTaBIseT 10CTYI K B/1 2,3,4,5,6,7,8
10 MOJYJIb YTHIUT peanmu3yet o0mue QyHKIUH, 1,2,3,456,7,8,9
HEo0XOUMbIe JJI pabOTHI CePBEPHON
YaCTH B LIETIOM
11 MOJIYJTb peanm3yet paboTy ¢ KOH(pUTaMU 1,2,3,456,7,8,9
KOH(UTypannu
12 JIBIKOK peanu3yet o01re MeXaHN3Mbl MUTPAIAN 2,3,4,5,6,7,8,9, 10,11
murpanuit b/] b

B paspabateiBacMoil crucTeMe BO3HHKAeT MOTPEOHOCTh B MCIOJIH30BAHUH

OJAMHAKOBOI'O (bYHKLII/IOHaJ'Ia B KOHICIITYaJIbHO HE3aBUCHUMBIX YaCTAX (3T0 ABIIACTCA

CephEe3HOM MPOOJIEMOH, KOTOPYIO HEOOXOIMMO PELIUTh Ha ATare MPOSKTUPOBAHMS,

BeJb B OyIylleM IUIaHUPYETCS U3MEHUTh apXUTEKTYpY Ha MUKpPOCEPBHCHYIO, B

pe3yJIbTaTe 4Yero KaxAbplii W3 MOXAYJEH NEPBOrO YPOBHS CTAaHET OTAEIIBHBIM
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aApXUTEKTYPHBIM KBAaHTOM, U HE OyJIeT UMETh BO3MOXXHOCTU JJIsi MCIOJIb30BaHUS
byHKIMOHAJA, PACMOJIOKEHHOTO B IPYTOM apXUTEKTYPHOM KBAHTE).

Cy1iecTByeT UMb OJWH KJIACCHYECKHH CIOCO0, KOTOPBIM TO3BOIMII OBI
WHTErPUPOBATh HEOOXOAUMBIN (DYHKIIMOHAT MOJYJIEH BTOPOTO YPOBHS B Ka)KIbIH
MO/TyJTb TIEPBOTO YPOBHs (0€3 Ieperciob30Banus Koja (TIeperciob30BaHue Koaa
HEBO3MOXXHO 10 TPUYHHE HECOBMECTHUMOCTH C BBIOPAHHOW apXHUTEKTYpOid)) —
nyOnmupoBaHKe KOJa.

OnHako 3TOT METOJI UMEET Maccy HelocTaTKoB. CaMblil 3HAYMMBII U3 HUX:
«IIpu nybGnupoBaHMM BO3HUKAeT MpoOieMa C MOJJEPKKOH aKTyalbHOM BepCUU
Kaaoro u3 ayoseil. B Oonpmmx cucreMax C ThICS4aMH MHKPOCEPBUCOB 3TO
npobiieMa BCTaeT O0COOEHHO OCTPO, TaK KaK C YBEIMYEHHEM KOJIUYECTBA MECT,
HYKJAIOUIMXCS B UCHPABJICHUAX (aKTyalu3alllud BEpCUU TyOJIMpPOBAHHOTO KOJA),
BO3pacTaeT BEPOSATHOCTH TOTO, YTO pa3pabOTUHK MPOCTO 3a0yET aKTyaTu3UpOBATh
BEPCHIO JTyOJMPOBAHHOTO KOJIa B HECKOJIBKHX MecTax» [27].

B Buay npuBeneHHBIX BbIIIE COOOpaXEHUM OBLJIO NPUHATO PEIICHUE O
pa3pabOTKe B paMKax IPOCKTUPOBAHUS JaHHOW HH(GOPMAIMOHHONW CHUCTEMBI
OpPUTHHAJILHOTO MeToJa JTOCTUKEHHUS KOMIIPOMHUCCHOCTH MEXITy
NEPEUCIIONIb30BaHNEM M TyONUpOBaHMEM KOJa B paMKaX MHKPOCEPBUCHON
apXHUTEKTYpHI [27], TpUMEHEHHE KOTOPOTO MO3BOJWIO Obl COKPATHUTh HETaTUBHOE
BJIMSIHUE KaK NEPErCII0NIb30BAHUS KO, TaK U AyOIUpPOBaHMUSL.

Ha ocHOBE MoJyJie mepBOro u BTOPOTO YPOBHSI BBIJICIUM He3aBUCUMBIE (it
peno3uTOpud AN peanus3aluu  pa3pabOTaHHOTO  METOJAa  JIOCTHXKEHUS
KoMripomuccHocTu (Tabmuna 7). Ilockoibky OBIJIO TPUHSTO apXUTEKTYPHOE
pelIeHre O TPOEKTUPOBAHWU CHCTEMBI, aApXUTEKTypHO Hambojee ONM3KON K
MUKPOCEPBUCHOM, B JalbHEWIEM Ha 3Tale MPOEKTUPOBaHMUA OyleM Ha3bIBaTh
CEpBHCHI CHCTEMbI MUKpOCepBHCaMU. Takoe M3MEeHEHHE TEPMUHOJIOTHUHU TIO3BOJIUT
n30eXXaTh MyTaHUIIbI, BEIb BHIICICHHBIE MOAYJIH MO CBOEH CyTH OJMXKEe UMEHHO K
MHUKPOCEpBUCAM, HEKEIH K CEpBUCAM.

Ha ocHoge BeiienienHbIx git submodules moctpoum auarpaMMy KOMIIOHEHTOB

JUTSL git-peno3uTOPUEB.



Tabmua 7 — Beigenenue git submodules
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Ne | Hazanue | HasnaueHnue .gitig | Hox | ABromaruuecku | Me | Ytu | 3aBucu
1/ | KOMIIOHEH nore, | mep | cremepupoBanH | Hen | ymr | T OT
n Ta mume | kKka | I http kmueHT | Kep | apH
u3usg, | pyth | mos KOH | BIif
readm | on B3aMMOZIEHCTBY | Gur | MeH
e s C IPYTHUMHA 0B eIk
cepBUCaMH ep
1 MHKpPOCEPB | aBTOpHU3alUs MOJIb30BaTeNeH + + + + + 10, 12,
He 13, 14,
aBTOpH3ALl 15,
2078
2 | MUKpOCEpB | XpaHeHHe, 100aBIeHUE + + + + + 10, 12,
HC MOIUGBHUKAINS U TTOTyICHUEC 13, 14,
MOJB30BaT | JAHHBIX ITOJb30BaTEICH 15, 16,
elen 17
3 MHKPOCEpPB | XpaHEHUE, T0OaBICHIE + + + + + 10, 12,
HC TIaIIOK MOIU(HUKAIHA U TIOTyICHUE 13, 14,
JAHHBIX O (aiyIoBOH 15, 16,
CTPYKTYypE 17
4 | MHKpOCEpB | XpaHeHHE, 100aBICHUE + + + + + 10, 12,
HC MOIUGBHUKAIHS U TTOTyUCHHE 13, 14,
MOJyJIer JTAHHBIX O MOAYJISAX 15, 16,
17
5 MHKPOCEpPB | XpaHEHUE, T0OaBICHIE + + + + + 10, 12,
HC MOIUGBHUKAIHS U TTOTyUCHHE 13, 14,
TEPMHHOB | JaHHBIX O TEPMHUHAX 15, 16,
17
6 MHUKPOCEpPB | XpaHEHUE, T0OaBICHIE + + + + + 10, 12,
Hc MOIU(HUKAIHS U TIOTyICHUE 13, 14,
JIOTIOJTHUTE | JTOTIOJHUATEILHOMN 15, 16,
JTBEHON HHPOPMALIUU O TEPMHHAX 17
nHpOopMaIl
HH O
TEPMHUHAX
7 | MuKpocepB | XpaHeHue, To0aBIeHNEe + + + + + 10, 12,
Hc MOIU(HUKAIHS U TTIOTyICHUE 13, 14,
BPEMEHHBI | JaHHBIX O BPEMEHHBIX 15, 16,
X METOK METKax 17
8 | MukpocepB | xpaHeHue, 100aBICHUE + + + + + 10, 12,
uc MoAu(HUKAIUS U TTOJTyIeHUE 13, 14,
NpeUIokKe | JaHHBIX O MPEIOKEHUIX 15, 16,
HUH 17
10 | 6azoBbIii .gitignore, nunensus, readme peamn | - - - -
git- 3yer
pemo3uTOop
ui
12 | 6azoBblii peanu3anys CnenupUIHbIX + pea |- - - 10
python i python ¢aiinos, JIU3
pero3urop | MoandUKanus .gitignore U yeT

Hi

readme
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[Iponomxenue TadauIbI 7

Ne | Hazanue | Hasnauenue b | .gitig | [Tox | ABTomaTuuecku | Me | Ytu | 3aBucu
1/ | KOMIIOHEH IO | nore, | mep | crenepupoBanH | Hen | mut | T OT
n Ta nune | kka | bIif http KiaueHT JKep | apH
usus, | pyth | mos KOH | BIif
readm | on B3aMMOJICHCTBY | GUT | MEH
e g C IPYTUMHU OB emK
cepBUCaMH ep
13 | penosutop | pabota c ¢aitmamu - + + - pea | - 10, 12
nit python- | koudurypauumu, 3
KOH(UTOB | NMEpEeMEHHBIMH OKPY KEHHA yer
14 | pemosuTop | peanmzaius OOUIIX - + + - + pea | 10, 12,
uit python- | ¢yHkuuii, He0OX0IMMBIX m3 | 13
YTUINT BceM python- yer
MHKpOCEPBUCAM, TAKHX KaK
B3auMozeiictsue ¢ bJ|
15 | ma6monH 3amaercs 6azoBast (aiinmoBas | - + + peanmusyer + 10, 12,
python- CTPYKTYpa MHKPOCEpBHUCA 13,14
MHKpPOCEPB
nca
16 | [ABmxox KOHTPOJIHUPYET CTPYKTYPY pe | + + - + + 10, 12,
murpanuu | B/l B mporiecce pa3paboTku | ai 13,14
Bl u3
ye
T
17 | mab6mon noOaBisieTcsl IBHKOK + + + + + + 10, 12,
python- MUTpAIUHU TaHHBIX B 13, 14,
MHUKpPOCEPB | MabIOH MHKpPOCEpBHCa 15, 16
uca c bJ{

J1J1st MpYBEIEHHBIX HA PUCYHKE 6 PErO3UTOPHEB OTHOIIICHUE PACITUPEHUS Ha
MPaKTUKE MOXET OBITh PpPEeaJu30BaHO TMPHU TOMOIIM KIOHUPOBAHHS 0a30BOTO
peno3utopus. B cioydae HeoOXoauMOCTH OOHOBJEHHS 0a30BBIX KOMIIOHCHTOB
PACIIUPSIIONIETO PEMO3UTOpHUsl HEOOXOJMMO BBIMOJHUTL CIUSHUE 0a30BOTO
pPEno3uTopHsi ¢ UCXOAHBIM (PACIIMPSIOIIMM) perno3utopreM (git merge upstream
master). Takum o0pa3zom OyneT JAOCTUTaThCA HMMIUIEMEHTAIusi 0a30BOro
GyHKIIMOHAJIA PACIITUPSIIONTAMHI PETIO3UTOPHUSIMHU.

OTHoOIIIEHNE KOMIIO3UIIMNA MOXET OBITh peaqnu30BaHo yepe3 git submodules
(BOXeHHBIE git perno3utopun). JJaHHOE pereHne onpaBaaHHoO, TaK KaK OTHOIIIEHUE
KOMITO3HIIMH SIBJIIETCS YaCTHBIM CIydaeM OTHOIICHHs arperanuu. OaHako, B CHITY
OCOOCHHOCTH MEXaHU3MOB, DPEAIM3YIOIIMX JAaHHOE OTHOIICHHWE Ha TMpaKTHKE,
KJIACCHI-4aCTH, KOTOPBIE COCIMWHSIOTCS OTHONICHWEM KOMITO3HMIIMM C KJIaCCOM-

1[eJIBIM, HE MOTYT CYIIECTBOBaTh 000c001eHHO [28].
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PucyHnok 6 — /luarpaMMa KOMIIOHEHTOB JTs (it-perno3uropren
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Crnenyer OTMETUTb, 4YTO MOAYJb Murpauud bJl 3aBUCHT OT JaHHBIX

MUKpocepBuca (Tabmmiy 6a3bl JaHHBIX KOHKPETHOTO MHKpocepBuca). IIpu stom



40

OCHOBHOM (PYHKIIMOHAJI MHUKpPOCEPBHCAa BO BpEMSI HCIOJIHEHUS HE 3aBUCUT OT
dbyukimonana Moayiss murparuit b1, Micxoast u3 3Tux cooOpakeHuit ObIJI0 IPUHATO
APXUTEKTYPHOE PEIICHUE O BKIFOUEHUH OTAEIIBHOTO dK3EMILIIPA MOAYJII MUTPALIUU
B/l (B kadecTBe BIIO)KEHHOTO git PEMO3UTOPHS) B KAXKIBIM W3 MUKPOCEPBUCOB,
(GYHKIIMOHATBFHOCTH KOTOPOTO BKIIIOYAET B3aumozeicTeue ¢ bJl Hanpsmyro.

Hanmnune OTHOIIEHMM KOMIIO3UIMU JAENAET HEBO3MOXKHBIM PEATU3ALMIO
MHKPOCEPBUCOB KAaK OTJEIbHBIX APXUTEKTYPHO-HE3aBHCUMBIX KBAaHTOB, 4TO
0003Ha4YaeT OTCYTCTBHE BO3MOXKHOCTH 3allyCKa MHKpPOCEpBHCA BHE COCTaBa
pEeno3uTOpHsl KOHTEWHepa (BBIMIOJHSIOMIETO pOJIb OKPYKEHUs Ui 3alycka U
arperaropa g BCEX KOHTEHHEPOB, a TaKXe IIOCTaBIIMKA YTWIMTAPHOIO
MEHEeI)Kepa U MEHeIKepa KOH(PUTOB).

IIpu 5TOM, HECMOTPSI HA HEBO3MOKHOCTD 3aI1yCKa PEIIO3UTOPUEB BHE COCTABA
pENno3uTOpUs KOHTEIHEPA, PENO3UTOPHI KOHTEHHEPA MOKET OBbITh 3aIylIEH BOBCE
0€3 MUKpPOCEPBHUCOB.

Bo3moxunoctu  git  submodules  moO3BONAOT, NOMMMO  BEICHUS
BEPCUOHUPOBAHUS, pEaIn30BaTh T'MOKOCTh B  pa3OMEHMM CHUCTEMBl Ha
APXUTEKTYPHBIE KBAHTHI IIyTEM 3aIlyCKa HECKOJBKHUX WHCTAHCOB, COACPKAIIUX
pa3nuyHble BJIOKEHHBIE peno3utopur MukpocepBucoB. (IIpum kioHMpoBaHuU
PENO3UTOpHUs KOHTEWHEPA MPENOCTABISETCS BO3MOXKHOCTh YKa3aTh CIEHHAIBHBIN
¢uar, onpenensomuil BI0KEHHbIE PEO3UTOPUH, KOTOpbIE OYAYyT 3arpy>kKeHbl U3
CUCTEMBI KOHTPOJISI BEpCUid (MU BOMIYT B COCTAB apXUTEKTYPHOTO KBaHTa), a TAaKKe
pPEeNo3UTOpUH, KOTOphlE HE OYIyT 3arpy’eHbl. 3arpy’K€HHblE pPENO3UTOPUU
MUKPOCEPBUCOB OyIyT paboTaTh B paMKaxX OJHOTO apXUTEKTYPHOTO KBaHTA).

MukpocepBuchl, 0ObEANHEHHBIE B OIWMH APXUTEKTYPHBIM KBaHT, OyIyT
PACIIOJIOKEHBI B OJTHOM IIPOEKTE, B OJJTHOM POIAUTEIBLCKOM KaTaJore, BBIIOJIHATHCS
oHUM python-uHTEpHIpeTaTOpoM B paMKax OJHOIO MOTOKAa (M3-3a OrpaHUYEHUMN
GIL python He noaaepKMBaeT MHOTOMIOTOYHOCTh HAIPSIMYIO (HECMOTPS Ha 3TO €CTh
CocoObl OpraHU30BaTh KaK MHOTOMOTOYHYI, TaK M MHOTIOINPOLIECCOPHYIO

00paboTKy) M B3aMMOJICUCTBOBATh JPYT C APYroM (€Ciu TaKoe B3auMOJEHCTBHUE
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HEOOXOAMMO [IJIsi WCIpPaBHOM pabOThl MHUKPOCEPBHCOB) uepe3 MNpSMOW BBI3OB
(GYHKIMH KOHEYHBIX TOUYCK, & HE IO CETEBBIM MTPOTOKOJIAM).

Tabmuibl KaKI0T0 MUKpOCEpBUCa OYAYT PaCIOIOKEHBI B OTAEIHHON CXeMe
BbJI, xoTopas (B cBOIO ouepesp) OyaeT pacmosiokeHa B ogHoi b/l ¢ ocrambHbBIMU
CXEMaMU MHMKPOCEPBHUCOB, PACHOJIOKEHHBIX B TOM K€ APXUTEKTYPHOM KBAHTE.
Cucrema MUTpaluy KaKJ10r0 MUKPOCEPBUCA OTBEYAET TOJIBKO 33 CO3/aHHUE TOJIBKO
TOH CXEMbI, B KOTOPOW pACIOJIOKEHBI JaHHBIE POAMUTENBCKOIO MHUKPOCEpBHCA.
Mexnay TaOnuuamu, pacroJIOKEHHBIMU B Pa3HbIX CXeMaX (COOTBETCTBEHHO, U
HAXOJIAIIMXCS B 30HC OTBETCTBEHHOCTH Pa3HBIX MHKPOCEPBHCOB) HE CYIICCTBYCT
CBSI3€M, OHM IIOJIHOCTBKO M30JIMPOBAHBl JPYr OT JApyra, 4YTO IIO3BOJISET
pa3BOpayMBaTh KaXAbII MHUKPOCEPBUC B OTACIBHOM HWHCTAHCE, TEM CaMbIM
JIOCTUTaeTC THOKOCTh B pa3BEPTHIBAHUU CUCTEMBI.

B pamkax oOgHOro apXWTEKTYpHOrO KBAaHTa COIVIACOBAHHOCTH JAHHBIX
peanusyercss npu nomomm nepenaun ORM oObekrta Ttpanzakiuu bJ[ u3
WHULMATU3UPYIONIEH (PYyHKIUU KOHEYHOW TOYKM B BBI3BIBAEMYIO (PYHKIHIO (ITO
BO3MOYKHO, MMOCKOJBKY B PAMKax OJHOTIO apXUTEKTYPHOTO KBAHTAa MUKPOCEPBUCHI
B3aMMOJICUCTBYIOT Uepe3 MPsIMOil BbI30B (YHKIIUU). ITO MO3BOJISIET MPOU3BOIUTH
CJI0’KHBIE ONI€pallM HAJl TAHHBIMU, 3aJ€UCTBYIOIINE HECKOIBKO MUKPOCEPBUCOB, B
paMkax ojHON ¢usnueckoi Tpan3zakuuu bJl, 3a cuer dyero oOecmednBaeTcs
COTIACOBAHHOCTH JJaHHBIX.

B3aumopeiicTBre MeXAy MUKPOCEPBUCAMU, HE PACTIOJIOKEHHBIMUA B PAMKax
OJIHOTO APXUTEKTYPHOIO KBAHTA, OCYLIECTBIIETCS YEPE3 CETEBBIE IPOTOKOJIBI
(mpeumyiectBerHo http, RESTful API).

JlaHHBIE MHUKPOCEPBUCOB, PACIIOJIOKEHHBIX B PA3JIMYHBIX APXUTEKTYPHBIX
KBaHTaX, XpaHATCA B pa3HbIX 0a3ax maHHbIX. COTIaCOBAaHHOCTH JAHHBIX
OCYIIECTBJISIETCS ITyTEM BHEAPEHUS apXUTEKTYpHOTro narrepHa SAGA, ogHako ero
MOJTHOIICHHAsI peau3aliusl BBIXOAUT 3a PAMKH BBITYCKHOM KBaau(UKaIIMOHHON
pabotel. UMEHHO OTCyTCTBHME TOJHOIIEHHOW peanmm3anuu mnarrepHa SAGA He

MO3BOJISIET HA3bIBATh APXUTEKTYPY pa3padaThiBAEMOU CHCTEMbI MUKPOCEPBUCHOM.



Ha ocHoBe IMPUBCACHHOI'O BLIIIC OIMHMCAHUA IMOCTPOHMM ACTAIIM3HUPOBAHHYIO

JrarpaMMy KOMIIOHEHTOB (PUCYHOK 7).
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Pucynok 7 — JleranuzupoBaHHas quarpaMma KOMIIOHEHTOB

Bce mukpocepBHCH  pacHIUpsiOT  (QYHKIMOHAIBHOCTh  aOCTPaKTHOTO
MHUKpPOCEPBHUCA, KOTOPBIM COACPKUT KOMITOHEHT KOHEYHBIX TO4YeK (MOIysb, B
KOTOpOM peanu3oBaHo HemocpeAacTBeHHO APl mukpocepBuca u Bcs OusHec-
JIOTHKA).

Jlist  pabGoThl KOMIIOHEHTY KOHEYHBIX TOYEK MOXKET MOTpeOOBaThCs
(GyHKIIMOHATBLHOCTD, PeaIM30BaHHAS B APYTHX MHKpocepBHcax. [l opraHusamnum
JOCTYTIA K 3TOW (DYyHKIIMOHATBLHOCTH (KaK JIsI MUKPOCEPBUCOB, PACIIONOKCHHBIX B
paMKax OJHOTO apXUTEKTYpPHOTO KBaHTa, TaK W JUISI MUKPOCEPBHCOB M3 APYTHX

apXUTEKTYPHBIX KBAaHTOB) ObLI pazpaboTaH KOMIOHEHT «redefinitiony.
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B sTOM KOMMOHEHTE OOBSABIEHBI BCE (DYHKIHMH, HCHOJIb3yEMbIE TaHHBIM
MUKPOCEPBUCOM, HO (DU3UYECKU PACTIOJOKEHHbIE B APYrUX MUKpocepBucax. [lpu
CTapTe€ CcepBepa JaHHBIM KOMIIOHEHT MPOBEPSAET BO3MOKHOCTH HMMIIOPTa
OOBSBIICHHBIX (YHKIMA (3TO BO3MOXHO TOJBKO B TOM Cly4ae, €ciH
3amparuBaeMasi QyHKITHS PaCIioIOKeHa B MUKPOCEPBUCE, HAXOAIIEMCS B TOM Ke
apXUTEKTYPHOM KBaHTE, UTO M JAaHHBIM MUKpocepBuc). Ecim 3T0 BO3MOXHO, TO
onpejieieHre OObBSIBICHHOW (YHKIMH HMIIOPTUPYETCS U3 KOJa CTOPOHHETO
MUKpoOcepBUcCa. B MpOTUBHOM ciy4yae omnpeaeneHue OOBSIBICHHON (QYyHKIUU
UMIIOPTUPYETCS U3 KOMIIOHEHTa «B3anmoneiictBue ¢ BHEIHUM AT,

OTOT KOMIIOHEHT MPEJCTABISET U3 ce0sl aBTOMAaTUYECKU CT€HEPUPOBAHHBIN
python-kox  http-kimenta I8 B3aUMOJICHCTBUS C  MHUKPOCEPBHCAMH,
pacloJIOKEHHBIMH B JIPYTOM apXUTEKTypHOM KkBaHTe. JlaHHbIi http-kiaueHT
reHepupyetcsi Ha ocHoBe OpenAPI Swagger Bcex MUKPOCEPBUCOB, HEOOXOAMMBIX
JUISL KOPPEKTHOM paboThl aHHOTO MHUKpocepBuca, (Swagger mpenocTaBisieTCs
KOKJBIM MHKPOCEPBUCOM OTJEJIbHO, OJHAKO €CTh WU oOmui Swagger Bcero
ApXUTEKTYPHOTO KBaHTa, IOJYYEHHBIH MyTeM OOBEIUHEHUS Swagger BcCex
MHUKPOCEPBUCOB TEKYILIETO aApXUTEKTYPHOTO KBAHTA).

O yHKIUOHAIBHOCTh «abCTPaKTHOTO MHUKPOCEPBEPA»  PACIIUPSAIOT
MUKpPOCPBUC aBTOpU3AIMU U «aOCTpakTHbIH MukpocepBuc ¢ BJI» (mis paboTbl
MUKpOCepBUCa aBTopu3anuu He Tpedyercs bBJ[, Tak kak Bce gaHHBIE O
MOJIb30BaTENSIX, HEOOXOAUMBIE I PabOThI, PACMOJIOXKEHbI B MHKPOCEPBHUCE
MOJIb30BaTEICH ).

B «Ao6cTtpakTHOM MukpocepBuce ¢ bJl» pacumpsiercss ¢GyHKIMOHATBHOCTD
KoMnoHeHTa «KoHeYHbIe TOUKW», a UMEHHO, 1I00aBJIAETCS €elle OJWH TMOpT, Yepes
KOTOPbI  KOMIIOHEHT TIOJlydaeT JaHHble wu3 Tpebyemoro wuHTepdeiica
«B3aumogencTeus ¢ bI». [lobaBnseTcs Takxke moacucrema camoi b/l 1 koMmoHeHT
murpamuu b/l KOTOpBIM  TOXXe  uMeeT  TpeOyeMbli  uHTepdeiic

«B3aumoaencTBus ¢ bJ1».
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Komnonent murpanuu Bl npenocrasisier console like interface (CLI) ans
KOHTPOJIS 32 BEpCHOHUpOBaHUEM cxeMbl bJ[ maHHoro mukpoceppuca. Ou3nuecKku
JAHHBIM KOMIIOHEHT TIPEICTABJICH KaK BIOKCHHBIN git peO3UTOPHIA.

Bce MukpocepBUCHI KpOME «aBTOPU3ALMMW» PACHIUPSIOT (PYHKIHUOHAT
«abcTpakTHOrO MUKpocepBepa ¢ bJ1».

KoMmno3ummsi «abCTpakTHOTO MHUKPOCEPBUCA» C MOJCUCTEMON KOHTEiHepa
MHUKPOCEPBUCOB MOJYEPKUBAET TO, YTO HU OJWH M3 MHUKPOCEPBUCOB HE MOXKET
CYILIECTBOBATh CAMOCTOSITEIBHO, KaXKIBIM MHUKPOCEPBUCOM O0S3aTEIBHO JOJKHA
BJIAJIETh MTOJCUCTEMA KKOHTEUHEP MUKPOCEPBUCOBY.

Kaxnaplii  3K3eMIUISIp  MOACUCTEMBI  «KOHTEMHEP  MHUKpPOCEPBHUCOBY
MPEACTABIIAET U3 CEOs OTAEIbHBIA APXUTEKTYPHBII KBaHT.

I[Ipu  sTtoM, HeoOsA3aTeNbHO, YTOOBI  MOJCUCTEMA  «KOHTEHHEp
MUKpPOCEPBUCOBY» OblJa TOJBKO OJHA W COZAEpKaja BCE MHKPOCEPBHUCHI. ITO
MOKa3aHO IyTeM pacludpeHus (¢yHKOHoHana mnoacuctembl «KoHTeitHep
MUKPOCEPBUCOBY» TPEMsI HHCTaHCAMU (HO B OOIIIEM CTydae UX MOXKET OBITh CKOJIBKO

yroJiHo). Kaxxip1ii MUKpocepBHUC 00s13aH ObITh BKJIFOYEH B OJIMH U3 UHCTAHCOB.
2.2.1.2 TIpoekTHpOBaHME APXUTEKTYPbI NPUJIOKEHUS

Knuenrckass 4actb MHPOPMAIMOHHOM CHUCTEMBl TPEACTABISIET W3 CeOs
MOOWIJIbHOE TPUJIOKECHHE, KOTOPOE JOJDKHO TMPEAOCTaBISATh KOHECYHOMY
MIOJIb30BATEI0 BO3MOXKHOCTh M3yUeHHUs] MHOCTPAHHBIX CIIOB. J[aHHBIE O mpolecce
W3Y4YEHUs JIOJDKHBI TepefaBaThCsi Ha cepBep. B ciyuae M3MeHEHUs NaHHBIX Ha
CepBepe MPUIIOKEHUE TOJDKHO 3arpyaTh OOHOBJICHHBIC JTaHHBIC U UCITOJIB30BATh
uX B Tporiecce oOy4eHus B CiIydae HaOOHOCTH.

Boimenum  cBOMCTBA  apXWUTEKTYphl,  HauOoliee  3HAUYUMbBIC  JUIS
MPOCKTUPYEMOTO  MOOWJIBHOTO TpuiIokeHUs. [loCKOJIbKY OCHOBHAs  pOJb
MOOWMIJIBHOTO TIPUJIOKEHUS — MPEAOCTaBIATh JOCTYN K (YHKIIMOHATY CHCTEMbI
(M3y4eHHIO WHOCTPAHHBIX SI3BIKOB) JUII KOHEUHBIX ITOJIb30BaTE/ICH, TPHUIIOKCHHE
JIOJDKHO OBITH YJIOOHBIM JIJIs TIOJIb30BaTes. B ¢Bsizu ¢ 3THM, Hanbosiee 3HAYUUMbIMU

CBOWCTBAMU apxUTEKTypbl sBisitorcsa «Hapexnocte» u  «TectupyemocTsy.
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OyHKIMOHAN pa3padbaThiBaeMol MH()OPMALIMOHHOW CHUCTEMBI B OyxyiieM Oyner
pacmpsThes (MJIAHUPYETCS 3HAYUTENIbHOE PACIIMPEHHE), B CBSI3U C 3TUM ObLIA
BBIICTICHBl APXUTEKTYpHBIE CBOMCTBA CHCTEMBI, CBSI3aHHBIE C MPOCTOTOM
MOJICpHU3AIUU MOOMJIBHOTO PUIOKEHUS: «IBOJIOIUOHHOCTHY u
«MonynbHOCTEY. B Tabnuie 8 (kotopast Obuta cocTaBlieHa Ha OCHOBE JIaHHBIX,
NPUBEICHHBIM B KHUIe «@DyHIAMEHTAIBbHBIA IOAXOJ K MPOrpaMMHOMU
apxuTekType» [26]) mpuBeneH CpaBHHUTEIBHBIN aHAIW3 HAWOOJEE TMOIMYJISIPHBIX
ApPXUTEKTYp Ui MOOWIBHBIX TMPHIOKEHUNW 1O BBIJCICHHBIM CBOMCTBaM

aApPXUTEKTYPBHI.

Tabmuua 8 — BeiOop apXUTEKTYpbl MOOUIIBHOTO TIPHIIOKEHUS

No DBOJIOIMOHHOCTh | MoayneHocTh | HanmexHocts | Tectupyemocts | Beero | Ilpocrora

MoHpauTHbIE

MuoroypoaeBas | 1 1 3 2 7 5
KonBeepHast 3 3 3 3 12 5
MuxposepHas 3 3 3 3 12 4

Pacnp CACIICHHEBIC

CepsucHas 3 4 4 4 15 3
CoObITHitHAs 5 4 3 2 14 1
MuxpocepBucHas | 5 5 4 4 18 1

[To pesynbpratam (cMoTpu Tabauily 8) HauOOJblllee KOJMUYECTBO OALIOB
(KaXx10€ CBOMCTBO OLIEHUBAJIOCH OT 1 J10 5, UTOT BBIYUCIISUIICS TyTEM CYMMUPOBAHUS
OLICHOK Ka)0r0 CBOMCTBA apXUTEKTYpPbl) HaOpajla MUKPOCEPBUCHAS aPXUTEKTYpA.
OnHaKo, CTOMT YYUTHIBaTh, UTO JJI1 MOOMJIBHBIX IPUJIOKEHUH JaHHAsI apXUTEKTypa
HE TUNUYHA (KaK M COOBITUIHAS B KJIACCMUYECKOM €€ MOHUMAaHUH), MOCKOJBKY
SBIISIETCSL pAcHpe/IeICeHHON. AHalIM3 TEKYyLIero COCTOSHUS OTpaciyd MOOMIBHBIX
OPUJIOKEHUH TOKa3all, YTO MHUKPOCEpPBUCHAS apXHUTEKTypa Uil MOOMIIBHBIX
MPUIOKEHUH, XOTh M UCIOJIb3YETCSI, HO KpailHe peIko B MACIITAOHBIX U CIIOKHBIX
IIPOEKTAaX.

Tak ke clneayer y4uThIBaTh CIOXHOCTh pealu3allid MUKPOCEPBUCHOU U

COOBITUITHOM apXUTEKTyp. ApPXUTEKTypa Ha OCHOBE CEpPBUCOB (CepBHUCHas),
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HECMOTpsT Ha CBOW paclpeieseHHbI XapakTep, MPUMEHSETCs B MOOMIBHBIX
OPUIOKEHUAX JIOBOJIBHO YacTo. B KadecTBe CEpBUCOB  HCHOJIB3YIOTCSA
U30JIMPOBAHHBIE TIOTOKHU HIIN TPOIECCHI.

B pesynprate ananmusza TpeOOBaHMN K MOOMIBHOMY NPUIIOKEHUIO OBLIH
BBIJICTICHBI JIBa CEpPBHUCA!

— CEpBUC B3aUMOJCHCTBUS C MOJIb30BATEIEM — BBITIOJIHIET B3aUMOJICHCTBIE
C TOJB30BaTENIEM, OTBEYAET 3a OTPUCOBKY IIOJIb30BATENbCKOTO HMHTep(eiica, 3a
aTOpUTM TIpoliecca OOydeHus, 3a 00pabOTKy COOBITHI, MOCTYNMBIIUX OT
H0JIb30BaTeNs;

— CepBUC CHHXPOHHU3AllMd — OTBEYAeT 3a CHHXPOHHU3AIUIO JaHHBIX
MOOUJIBHOTO TMPHUJIOKEHUS U CEpBEPA, BBHINOIHIET OOHOBJICHMS JIOKAIbHOM Oa3bl
TaHHBIX, 3arpy’kaeT Ha CepBep JIOKaJbHbIE M3MEHEHHUS NAaHHBIX TMOJb30BATEI,
MOJyYEHHBIE B ITPOLIECCE U3YyUEHUSI HHOCTPAHHBIX CJIOB.

Jlist paboThl MOOMJIBHOTO MPUJIOKEHHSI 0€3 0CTyna K MHTEPHETY W JIA
CHIDKCHUS Harpy3kd Ha CepBep, B MOOWIBHOM TNPUIOKEHHH HEOOXOAUMO
COXpPaHAThH JaHHbIE MoJyib3oBaTens. g 3Toro OyAeT MCHOJIb30BaTHCS JIOKAIbHAS
0a3a IaHHBIX, K KOTOPOH OYAYT UMETH TOCTYI BCE CEPBHUCHI.

VYKpynHeHHass JauMarpaMMa KOMIIOHEHTOB, IIOCTPOEHHasi Ha OCHOBE

TEXHUYCCKOIO 3aJaHus U apXHUTCKTYPhI IIPUBCICHA HA PUCYHKE 8.

«ModunsHoe npunoxeHes
E Subsystem
User aclivity
1 s
i
ul :| «BsaumoneicTene ¢
MoNL30SETENEM > C
Component User
Activity
cross
Isolate
Ul :|
O msg
= I::I «B5a33 JaHHE X
:gr; Component
cross
Isolate {I
msg
:| «CHHXPOHW3aLMA
C CEpEEpOMs
Component ’—>|:]—C
s hitp API
( Al
hitp API

Pucynok 8 — JIlnarpaMma KOMIIOHEHTOB JIJIs1 MOOMJIBHOTO TIPUIIOKEHUS
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Ha nuarpamMmMe koMnoHeHTOB cepBUC «B3aumoeiicTBre ¢ moib3oBaTesiem» 1
cepBuc «CHHXpOHM3AIMsI C CEPBEPOM» B3aUMOJEHUCTBYIOT JpPYyr C JpPYyrom
IIOCPEJICTBOM MEXIIPOLECCOPHOM KOMMYHHUKaMu. KOCBEHHO B3anMOJICHCTBHE
MEXy 3TUMH CEpBHCaM MOXET ObITh peann30BaHO Yyepe3 U3MEHEHUE 0a3bl JaHHBIX.
[Tockonmpky mpsIMOE B3aMMOJECHCTBHE CEPBHUCOB APYTr C JIPYroM YBEIMYHUBAET
CBSI3aHHOCTh KOJla, 4YTO B CBOIO O4Yepelb HEraTMBHO CKa3bIBaeTCs Ha
MOJyJbHOCTH [26], maHHBI cOCcO0 KOMMYHHKAIMM MEHEEe NpeArouyTHTENeH. B
CHJIy 3THUX OOCTOSITENBCTB OBUI BBIPAOOTAaH MPHHIUI MPOeKTUpoBaHHs [26],
3aKJIIOYAIOIIMICSA B PEKOMEHIAIMK HCITIOIb30BaHUsI KOCBEHHOTO B3aWMOJIEHCTBUSA

MEXJly CEpBUCAMU.
2.2.2 IlpoexkTHpoBaHue 0a3bl JAaHHBIX

JUist  mpoektupyemoi MH(OPMAIMOHHOW cuUCTeMbl Obula pa3paboTaHa

KOHIICTITYyaJIbHast MOJICNIb IPEIMETHOM 00acTh (pUCYHOK 9).

<>

ALMUHUCTDHPYET — Nanka
Mene308aTens ANMUHHCTDMPYET
Mogyns

Hassanune %
OnucaHie

Mayuats

AQMUHUCTDUPYET
BpemA npocMoTpa TepMuH
OTBET Nonb308aTens
KonuuecTeo olumBok
KonuuecTso NpocMoTpos
TepcoHanManpyeTca

L’ TepmuH
uKcHpyeT Onpegenekue
Mporpece u3yyenya

. TEDMIHE
CTaTncTika
H3YYEHWA
l [fonon+AeTeA

AgMusRCTOHpYET NononwuTensHas Terct
VHDOPMALAA O MeTanHpopMaLmA
TepMuHe puan

Pucynok 9 — KonnenrtyanbHas MOJeIb IPEAMETHON 00J1acTH
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N3 xoHLenTyaIbHOW MOJIENI BUHO, YTO CYIIHOCTh MOJIb30BATENS CBSI3aHa C
cymHocTsiMu «Ilankay, «Moayney, «Tepmuny, «JlononnurensHas nHGOpMAIIHS O
TEPMUHE» OTHOLIEHUEM «AIMUHUCTpUPYET» (OIMH KO MHoOrum). Jloctym Ha
penakTupoBaHue J00aBIEHUE U YAlICHUE JAHHBIX ATUX CYLUIHOCTEH UMEET TOJIBKO
II0JIb30BATENb, SBISAIOIIMMICS CO31aTENIEM dTUX IK3EMILIIPOB CYLIHOCTEN.

Taxxe cymHocTs «Ilonp30Barens» cBsizaHa oOTHoweHueM «M3ydaTey»
(MHOTHE KO MHOTUM) ¢ cylHOCTAMHU «[lankay, «Moaynb» u «TepMun» (oTHOILIEHUE
«M3y4dath» peanmusyercs depe3 MpOMEXYTOUHY cyIIHOCTh «lIponecc u3ydeHus
TEPMHUHA», KOTOpasi OTBEYAET 3a COXpaHEHHE Mporpecca 00yUYeHHs! OJIb30BaTEINS).
JIaHHBIM TUO OTHOILIEHHS MO3BOJIIET II0JIB30BATENI0 TOJBKO IPOCMATPUBATH
JTAaHHBIE CYIITHOCTEH.

Cymnocts «IIponecc n3yyeHus TepMUHA» CBSI3aHA OTHOLIEHUEM «MHOTHE K
OTHOMY» C CYIIHOCTBIO «CTaTHCTHKA N3y4YeHHUs». POJIb JaHHOM CYIIIHOCTH COCTOUT
B COXPAaHEHUHU UCTOPUH TTpoliecca 00yUYeHUsI.

Cymnocts «Ilanka» comepKuT peKypcuBHOE oOTHoLIeHHE «ComepKut,
KOTOpO€ 00eCreuynBaeT BOBMOXHOCTh XPAHEHUS BIIOKEHHBIX MAIOK.

Ha panpHeMmumx stanax NPOEKTUPOBAHUSA CYLIIHOCTH «JlomoyiHUTENbHAs
uH(popMaIus 0 TepMUHE» OYyJIET pa3duTa MO TUIAM JOTOJHUTENBHOU HH(DOpMAUU
(MpenyoKeHus 1 OCTaabHas TONOJHUTEIbHAS HHPOPMALIHS ), YTO TO3BOJIUT CIENIATh

aNropuT™M 00yUeHUs OoJiee yIOOHBIM C TOUKHU 3PEHUS pealli3aliu.
2.2.2.1 llpoexTHpoBaHue 6a3bl JaHHBIX cepBepa

B mporecce agantupoBaHus KOHIIENITYaIbHOW MOJIETH TPEIMETHON 001acTH
JUTSL peann3ariui GyHKIIMOHATEHOCTH CEPBEPHON YaCTH HHPOPMAITMOHHON CUCTEMBI
Obl1a pa3paboTaHa JIOTHYECKas MOJEIb 0a3bl JaHHBIX, IPEJCTABICHHAsS Ha
pucysnke 10.

Jist  obecrniedyeHusi  mepcoHaNM3anuu  ObUTM  OOABJICHBI  CYITHOCTH
«IlepconanpHas wHpOpManus o manke» W «llepcoHanpHas wWHPOPMALHS O

MOJyJIe», pean3yroline oTHomeHue «M3yuaercs» (MHOTME-KO-MHOTHUM).
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Pucynok 10 — Jlornueckast Mojieb 6a3bl JaHHBIX CepBEpa

MpeanoxeHne
Manka
uuid pk | Moentucpukatop
uuid pk WaenTudmkarop Monyne
—2<| uuid k | Moentudukatol uuid T | Tepuis
uuid ik AgTOD s o "
N uuid fk | KopHesar nanka i Opwrian
- b5guuid ik KopHeszas nanka
str Mepeson
str Ha3zaHue
str Hazganne
datetime Bpema coznakuA
str N | Onucanne
datetime Bpewn coapanma datetime BpaMA OBHOENGHUA
datetime Bpeus coaaka
datetime Bpewn o6HOBNeHMA
datetime Bpems o0HOENEHMA TIONONRUTENLHAR MHMOPMALHA
uuid pk | Moentucpukatop
uuid | Tepums
[1epCOHANLHAR HHMOPMALWS © Nanke uud k| PomwTenscran fon. uHmopmauns
. Tepmun
uuid pK Nonu3oBatens f— 0% sir Texer
uuid k | MoeuTndmearo
uuid Nanka ° o P st N | Metaurcbopmausa
uuid k| Monyms
uid Tk KopHesan nanka st N | Avanecr
str Tepuun
datetime Bpewn cosgaHua st Tun
str Onpenenese
datetime Bpewn o6HOBNEHMA datetime Bpewmn cozganma
Monsacearent datetime Bpem# coagatuA
datetime BpemA o0HoBNEHNA
uuid | ok | W, thukaron datetime Bpemn oGHOBNeHMA
str U | Normx
str U | nouta
THN ACNONHKTENEHOR HHOPMaLMK
str Vs MepcoxansHan wHGoPMAaLWsA o Mogyne MepcoHansHan MHDOPMALMS O TEDMUHE
sir | pk | Tun
str GamnA uuid pk | Monusoearens uuid pk | Nonssoeatens
str Mapons uuid Mogyne uuid Tepmun
~ BpemeHHan MeTKa
uuid fk | KopHesan nanka uuid Tk | moayne
uuid pk W, ] op
bool PesepcyBHoe NOBEAEHNE ANA 3aNMCH int Konuyecrse ownBok npn Boidope
. AsAne A . " uuid L3 Mors308aTen
boal PesepcyeHoe NoBeAcHNe 1 00bIYHOE ANA e
b int Konuuecrso ownBok npi 3amici i Tepu
bool PesepcysHoe nosedexne AnA suidopa int Konuyecrse paz, keraa esiGpani
3TOT TEDMUH BMECTO HYKHOTO datetime Bpewms Hauana npocmoTpa
bool Pegepcyaxoe 0segeHie W 00LIuH0S ANR 1 ¢
Boi60pa In OMHUECTE0 MPOCMOTPOB datetime Bpemn OKOHJaHMS NPOCMOTDa
int MaKCHMANEHAR ANHHE HTERaLAN HIyUsHIA i
A P Y datetime Bpema coznaHua bool Tepnus usyuen
int MuHMMaNsHaA ANKMHA UTepaUni H3yYeHnA datetime Bpema oSHoBneHUA boo! TepmmH Osin M3y4eH ¢ Hayana
Tekyweil uTepaum
int MUHMMANEHO® YHCTIO NPOCKIOTPOB OIHOTD ’m‘ pa
TepMUHa str THN MexaHUKA
int PEKOMEHIYEMEIR MPOLIEHT HIBECTHEIX
TEDMVHOE B OLHOA HTEDALIMN M3VUeHHA datetime BpemA coanaHiA
int KONWUecTa0 BAPUaHTOS NDK MexaHie
Buifopa datetime BpemA 0OHOENEHA
boal Moy nayues
datetime BpemA coanaHmA
datetime BpemA oGHOENEHHA TN MexaHHKH HayHeHUA
T sir | pk | Tun

Tak >xe OblIH I[O63,BJ'ICHBI NEPEUNCIISICMBIC TUIIBI JaHHBIX IJISA 0003HaYCHUSA

THUIIa MCXAaHUKHU 06y‘lCHI/I$I H TUIIa ,Z[OHOJ'IHPITCJ'IBHOfI I/IH(i)OpMaI_[I/II/I.

2.2.2.2 TIpoexTupoBaHue 6a3bl JAHHBIX MPUJIOKEHUS

B nporecce agantrpoBaHus KOHIIETITYaJIbHOW MOJIEIN MPEIMETHON 00JIacTH

IS peaiu3alud  (PYHKIIMOHAIBHOCTH KIHUEHTCKOM YacTu HWHGOpPMaIMOHHON

cUCTeMBI Oblj1a pa3paboTaHa JIOrHYecKast MOJC/Ib 0a3bl JAHHBIX, PEICTABICHHAS Ha

pucyske 11.

MoOuibHOE TPUIOKEHUE KIUMEHTa, B OTJIMYUMU OT CEPBEPHON 4YacTH, HE

npeaiogaaracTt OOJIBIIIOr0 HAJIWYHS HOJ'IB3OB3T€JI€I>1, IMo9TOMY OBLIO IIPUHATO

APXUTEKTYPHOE PEUICHHE HE Pa3JeiiiaTh CYIIHOCTH Ha MEPCOHAJIBbHYIO 4acThb U

OOIITY0 YacTh C LEBI0 YIPOIIEHUsS Pa3paboTKu U BeeHUs Ta0uI] 0a3bl JaHHBIX.
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| |

Monszosarens
MepcoHansHan HHAOPMALKA o Nanke

uuid | pk | MoenTudmkaTop

wuid | pk | Mons3oearens b -
4 U ln Tun gononuuTensHOM HHQOPMayu1
str oruH
uuid WaedTndukaTop
. u str | pk | Tun
str nowTa
uuid K KopHeear nanka
str (L]
uuid ik AETOD
LononuuTencHan wHGopMauns
4 H str DaMUNUA
str azzaHme
uuid | pk | MoenTuchukatop
str Maporns
uuid fii | Tepmux
uuid fk | Pomurensckas aen
VHODMBLMA
str Texer
l str N MeTaurdopMaums
str N | Owanekr
MepcoHansHan MHHOPMALKA O MoaYNe
str Tun
uuid | pk | DonszoBaTent
MepcoHansHas HHMOPMALKA 0 TEPMHHE
uuid Haentndmraton
uuid | pk | [ons3oearent
uuid | fk | KopHesas nanka Npeanoxexne
uuid Tepmuu pean
bool Pesepcuexoe NoBedeHWe ANA 3anvcu N
wid | f | momyns uuid | pk | WaeHTMchuKaTOp
boal Pesepcvsoe noseaeHue 1 00bIuHOe ANA —
3anucK int Konwuecteo owwbok npn exifope uuid | Tk | Tepund
bool PesepCiBHOE NOBEMEHHE ANA BLIDOpa _ str OpuruHan
int KONWJECTs0 oWwmMBoK Npi 3amici
bool PesepCiBHOe NoBRNESHHE W 00kIUH0E ANA ) str Mepeson
ESGLLE] o int KONU4ecTso pas, Kora esiopani
int MakcumansHan 4nuHa MTepaumm 3TOT TEPMUH BMECTO HYKHOMD
M3yueHnA int KonuyecTso npocMoTpos
int MuHUMANEHAR ANKHE UTEpaLIAK BpemeHHaR MeTKa
U3YUEHHA st Tepmun
int MWHUMETNEHOE YWCTD NPOCMOTPOE uuid pk n
OOHOTO TEDMKHE str Onpezenesne
int PeKOMEHAYEMBIli IPOLEHT H3IBECTHBIX uuid & Mone308aTens
TEDMWHOB B OIHOW MTEDALIMM M3YHeHnA
int KONWYECTEO BAPUAHTOR NI MEXaHUKS uuid TepuuH
soifopa
bool M datetime Bpems Hauana npocmeTpa|
00 Monyni Hayues
datetime BPEM OKOHUAHUS
sir Hazsatne npocMoTpa
. N 5 bool TepMuH nayueH
str nucanie
bool TepmuH Owin U3yueH ¢
Hauana rexywen
sir Tun mexatie
THI MEXAHHKH HZY4EHUA
sir | Pk ‘ Tun

Pucynok 11 — Jlornueckast mosienb b1 kinenta

O6mass wHpOpMamuss O CyHIHOCTAX OblIa BKIOYEHA B TaOJMIBI C

nepcoHaabHOM nH(popMalreit o npoiecce 00ydeHUsI.
2.2.3 llpoexkTupoBanue uHTEpPeiica

[IpoexTupoBanue naTepdeiica MOOMIHLHOTO MPUIIOKEHHUS OCYIIECTBIISIOCH B
cnenuanusupoBaniom  WEB-pegaktope g koHctpyupoBanus - flutter-
unrepdeiicoB Flutterviz. CkpuHIIOT BU3yanbHOTO MHTEpdeiica MpeaCcTaBiIeH Ha
pucyHke 12.

Flutterviz siBiasiercs OecrutathbiM  Web-nipuiioxkeHreM, HaxOIAIIeMCs Ha
sTane OeTTa-TECTUPOBAHUSI M MPEJCTABISIET M3 Ce0s BU3YaIbHBIM KOHCTPYKTOP
MOJIB30BATENIHCKOTO HHTEep(deiica. JlaHHBI penakTop HMEET psiJ BCTPOSHHBIX

BUJIKETOB JIJIs1 OPTaHU3ALMK CTPYKTYPbI IKpaHa MOOMIIBHOTO HMPUIIOKEHHUS.
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Pucynok 12 — Uutepdeiic penakropa Flutterviz

Ha ocnoBe ckoHcTpyupoBanHoro untepdeiica Flutterviz crpout nepBUYHBIM
KO/ TI0JI30BaTeNIbCKOT0 UHTepdetica Ha s3bike Dart.
CKpHHIIIOTHI 9KPAHOB MOJH30BATEIHCKOT0 HHTEp(eiica B OHJIalH-peaKTOPe

Flutterviz npeactasiensl B puioxeHuu E.
2.2.4 Ouenka 010/1:xeTa Ha pa3padoTky nmpoekra «Remy

B xone mmanupoBaHus pa3paboTku HHGOPMAIMOHHONW CHCTEMBI Oblia
pa3zpaboTrana quarpamma ["aHTa, mpeacTaBiIeHHas a IPHIoKeHUH /.

Bb110 BBISIBIIEHO, YTO JIA peaiu3alliu MPOEKTa MOTPEOYIOTCS CIEaYyIOIINe
CIEeUAINCTRL: aHATUTHK, backend-pa3paborunk, modile-paspaborurk, qusaitHep u

TECTHPOBIIHK (Tabuia 9).
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Ha3sBanue pecypca

Craska (p/4)

AHaTUTHK

200

Backend-paspaGoTunk

312

Mobile-pazpaborunk

375

Huzaitnep

173

TECTUPOBIIUK

156

O030p 3aTpar Ha 3a/la4u PEJICTABIIEH HA pUcyHKe 13.

OB30P 3ATPAT

3ATPATBI

593 878,12 P

OCTABLUMECA 3ATPATb!

593 878,12 ¢

% SABEPLLUEHMA

0%

COCTOSHME 3ATPAT
CocTosHue 33TPaT ANA 33434 BEPXHETO YPOBHA.

Hassaune ®aktuneck  Ocraslwmecs
ne saTpaTs
3aTparst

MNpepsapuTensHbii 0,002 25439242

ananus

MpoekTposaxne 0,002 36 840,002

Peannsaums 0,002 476 304,729

Tecuposahue 0,002 31204242

Cocraenenmne 0,002 16004242

TEXHU4ECKON

AoKyneHTaumu u N3

Onnata CYeTos 33 0,002 8085,682

3NEKTPHYECTEO

0,002

0,002
0,002
0,002
0,002

0,002

basosble
3arparsl

3arparst

25435,242

36 840,00 2
476 304,722
31204,24P
16004,24 2

8085,68 P

XOA BbINMONHEHUA U 3ATPATbHI

X0A BBINONHEHUSA B CPABHEHUN C 33TDAaTamK BO BpeMeHMu. PESbIIEHUE 3HaYEHUA B CTPOKE
*C

3aTpatsl” Hag,

BO3MOXHOE NpesblleHne GIoKeTa.

B CTpOKe "MMPOUEHT 3aBEPILIEHHA" YKa3bIBAET Ha

1% 700 000,002 _
= 1% 600000,002 £
z 500000,002 £
3 1% 400000,009
3
& 0% 300000,002 E
3 o 200000,002
b 100000,009 §
0% 0,002
] > 3 > \ g ] \ 3
P A gD ol N g A
ST R AR A
BTN @ @RS P A
Ci i npoueHT Ce 3aTpaTsl

COCTOAHME 3ATPAT

CoCTosHWE 33TPaT AR BCEX 33434 BEPXHET0 YPOBHA. PaBHb! Ny Baluy 6as0BbIe 3aTPaThi HyM0?

MonbiTka 33aaHKA 6 kauecTee 63308070 NNaHa

0 000,00 &

500 000,00 2

400 000,00 2

300 000,00 2

200 000,00 2

100 000,00 2
Ovknonenne 0,008 e A Y
110 CTOUMOCTH pe pe & o e o

& & > & & &
&,,Q 0‘@ v,p q°° &oﬁ o
&

25435249 (\Qc. QQO & & 5
36 840,00 = OCTaBWMECA 33TPaThi memmm QAKTUYECKUE 3aTpaThi
476304,729 ==e==B5330Bble 33TPaTH!
31204249
16004,24 2
8085,68 2

Pucynox 13 — O630p 3aTpar Ha 3aj1a4u

CroumocTh pa3pabOTKM BKJIIOYAET 3apaOOTHYIO IUIATy HCIOJIHUTEISM.

[Tockonbky B mnepBoil yactu BKPC uncnonnurenem sinsiercst aBtop BKPC u nHe

MoJIy4aeT 3a pa3palOTKy JIEHEKHOTO BO3HATPAXKICHHUSA, B CHUIY OTUX NPUUUH

3aTpaThl HAa BBIIIATY 3apaO0THOM IJIaThl HE YUYUTHIBAIOTCS B pasjene (UHAHCOBOM

qacCTu.
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Huarpamma ["anTa npeacrasieHa Ha pucyHke 14.
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Pucynok 14 — Jluarpamma 'anTa

O0630p Tpyo3aTpart NpeCcTaBieH Ha pUCYHKE 19
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I'paduk BEIpaOOTKM TIpEACTABICH Ha pUCyHKE 16.
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Pucynok 16 — I'paduku BeipabOTKH
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O0630p 3aTpat pecypcoB NpeICTaBlIeH Ha pucyHke 17.

OB30P 3ATPAT PECYPCOB

COCTOAHWE 3ATPAT PACNPEAENEHWE 3ATPAT
CoCTOAHME 3ATPAT 4NA TPYA0EHX DECYPCOB. Pacnpegenctmie 3aTPaT MEXAY Pa3ANHHEIMM THNAMKH DECYPCOB.

300 000,00 #

N DEKTHYECKHE 3ETPETEI
mmmm OCTaBWINECH 3ATPETE
200 000,00 # =g BE30BBIE 3ATPETH

250 000,00 #

150 000,00 #
100 000,00 2
501 000,00 #

0,00 P

= Tun: Tpyoosoi = Tun: MatepuanoHbid = Tun: 3aTpathl

Pucynok 17 — O630p 3atpar pecypcoB

B tabnuie 10 nmpuBeneHsbI 3aTpaThl Ha UCIIOJIB3YEMbIE PECYPCHI.

Tabnuua 10 — 3arpaTsl Ha pecypcbl

HaumenoBanue pecypca 3arpaTbl
AHaTUTHK 50 000,00 P
Backend-paspaborunk 149 760,00 P
Mobile-pazpaborunk 259 875,00 P
Juzaitnep 49 132,00 P
TecTupoBIIHK 31 200,00 2
Jlunensus Pycharm Professional 30 000,00 P
JInnensus windows 2 400,00 P
JIunenususa microsoft office 13 400,00 P
DIIEKTPUIECTBO 7369,12 P
CepBep € yAaJleHHbIM JOCTYIIOM 100 000,00 P

[Inanupyemas CTOMMOCTh pa3paboTKu coctaBwia 693 Teicsuu pyoOIIeH,

IUIaHUpyeMasl cyMMapHasi TpyA0oeMKocTh — 1907 Jacos.
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2.3 Peanuzanusi uHpopManuoHHoi cucTeMbl «RemMy»
2.3.1 Peanu3anusi apxXuTeKTypbl HHPOPMALIMOHHOI cucTeMBbI «Remy

B pamkax Bemonnenuss BKP Obiio  mpousBeeHO  KOAMPOBAHUE

UHGOPMAITMOHHON CHCTEMBI.
2.3.1.1 Peaau3zanusa KJINEHTA

JuarpaMmMa pa3BepTbIBaHUS JJIs1 KJIIMEHTA MpeJicTaBlieHa Ha pucyHke 18.

Cepaep 1 Nginx Cepaer 2

Extenal TCP/AP

External TCPAP
backend network

backend network

Internet

Mobile Phone

Client App

«Network isolates E «Ul isolates @
‘Component ‘Component

«Network controllers «<Ul builders
Componen g : £]
«Url queue wrapper» . Generated AF1 <Ul>
Component E ”Q* oe ,f:".!f Component E

Component
«Uris engine
Comporent &

«Navigations
Component

«Ul callbacks>
Component

- «Event mediators |
==amla:(4} Component ! & «Providerss E J

Data from Component
network [ <277

«Event processors '
Component E ==arlitan>l} :
> Change db ! E

,,,,,, event

«Database listener
Component »—‘

=<art"act>B " <<amlact>|} «Db changes listeners
Data for db Send local Component
updating

changes to
server Event

«Database confroller» i
Component \/ E

ﬂ CO' «Database updaters E
«The Database Component | «Local
Operation changes
Planners N synchronizers £
C N Component
«-arti'amﬁ

Entity update
completed

«Save local changes in dbs
Component

«lsar database»
Compann ]

Pucynox 18 — JIlmarpamma pa3BepThIBaHUS MOOMIIBHOTO TTPUIIOKEHUS
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Pa3BepThiBaHME MOOWJIBHOTO MPUIIOKEHHSI  OCYIIECTBIISIETCS  MYTEM
pazapxuBupoBaHus «.apk» (aiina Ha yCTpOWCTBO KIIMEHTA.

JIiist peanu3anuu MOOWIIBHOTO TPHUIIOKEHHUS OBbLT MCIOJIB30BaH s3bIk Dalrt.
OCHOBHBIM JTOBOJIOM B TMOJB3Y MCIOJb30BaHUSI 3TOrO S3bIKA  SIBIIAETCS
KpOCCIUTaT(POPMEHHOCTD.

[ToMmuMO MOOMIBHOTO TPUIIOKEHHUS TOJ YIPABICHUEM OMEPAMOHHON
cuctembl Android pa3zpaboTaHHBIN KO YCIIEIITHO KOMITHIUPYETCS B UCTIOTHICMbIC
dainbl s onepanroHHbIX cucteM Windows u Unix-momgooueix. [Tomumo 3toro,
Dart mpenocrtaBiisieT BO3MOXKHOCTh Ha OCHOBE HAMHMCAHHOTO KOJia MOOWJIBHOTO
npuiioxenus coopars Web-npuiioskeHue, KoTopoe OyJIeT OTKphIBaThCs B Opay3epe
¥ HE PUBSA3aHO K KOHKPETHOW OMepaIimoHHoi cucteme. Tax ke BO3MOXKHO coOpaTh
UCTIOTHeMBIH (aits, KoTophlii OyneT 3amyckaThcs Ha iIPhone m xommproTepax ¢
orneparronHoi cuctemoit Mac OS.

B kauectBe (peliMBOpKa, OTBEYAIOLIETO 3a IOJIb30BATEIbCKUN HMHTEpPEiic
ObLT Hcnioab30BaH Flutter — ne-gakTo ctaHapT MHIYCTPUN Pa3pabOTKU MOOMIIBHBIX
npuioxeHui Ha Dart,

Jlns peanmuzanuu 0a3pl JaHHBIX OblIa HMCIIOJb30BaHa OubaMoTeka lsar,
B3aMMOJICHCTBHE C CEPBEPOM OCYIIECTBIISIOCH C HCIOJIb30BAaHMEM OHOIMOTEKU
Dio.

JIist ka0 KOHEYHOW TOYKH cepBepa ObLT aBTOMATUYECKH CT€HEPUPOBaH
KOJ OTIpaBKU 3ampoca W TMpHeMa BO3BpalllaeéMbIX JaHHBIX CPEACTBOM oOpenapi-
generator, KOTOpoe€ Ha OCHOBE IMPEAOCTaBIEHHON Swagger-1oKyMeHTaIluu
resepupyet ¢pyHkuuu http-ximenra.

Pa3paboTka MOOMIIBHOTO PUIIOKEHUSI TIPOU3BOAUIIACH B Cpelie pa3paboTKu
Android Studio.

HaunbGonee 3Haummble ¢parMeHThl pa3padOTaHHOTO KoJa TMPUBEACHBI B
npuiokennd M. Tlonaelii kox kinweHta pasmerieH Ha GitHub B 3akpeiToit

opranusaiuu [29].
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2.3.1.2 Peannu3anus cepBepa

Jist  peanmuzany  CEpBEPHOM YacTH HMH(POPMAIMOHHOW CHCTEMBI OBLI
UCIIOJIB30BaH sI3bIK MporpammupoBanus Python 3.11, 0CHOBHBIM JTOCTOMHCTBOM
KOTOPOTO SIBJISIETCA BBICOKAasi CKOPOCTb mporoTunupoBanus. [lpu paspabotke
HEBBICOKO-HArpy>KEHHOTO CepBepa HU3Kasi CKOPOCTh PabOTHI sI3bIKa HE HECET B ceOe
CEpbE3HBIX MPOOJIEM, MOCKOJIbKY OCHOBHASI YaCTh BPEMEHH BBITIOJHEHUS OJHOU
OousHec-onepanuu (MOJIH30BATEIBCKOTO 3ampoca) MPUXOAUTCS Ha OOpalleHHe K
BHEIIHUM (OTHOCHTEIBHO MHTEpHpeTaropa pPython) cepsucam (k kiueHTy, K 0ase
JTAHHBIX ), KOTOPOE OCYIIECTBIISIETCS] ACHHXPOHHO.

B kauecTBe (hpeiiMBOpKa Uil peanu3alyy cepBepa ObUT UCIONIb30BaH Fast-
API, npuHIUIIaMH KOTOPOTO SBISIETCS CKOPOCTh pabOThI cepBepa U yA0O0CTBO
UCcnonb30Banus. Eie oIHMM TpenMyIecTBOM AaHHOTO (peiiMBOpKa SIBISETCS
HaJIMYME MOJYJIS TEHEpallid aBTOMAaTUYECKOW WHTEPAKTHUBHOM JTOKYMEHTAIIUU
Swagger (B d¢opmare OpenAPl 3.1.0), koropas NpOU3BOAUTCS Ha OCHOBE
peann30BaHHBIX B MporpaMMe KOHEeUHbIX Touek API.

JIBwxok Fast-api cosmaer ASGIl mpuinokeHue, KOTOPOE MOXKET OBITh
3alyIIeHO Ha CEPBEPHOM JIBMXKKE UVICOrN. Mcmonp30Banne MEHeKepa MPoLeccoB
gunicorn (3amyckaromero UViCOrn WHCTAHCHI) IMO3BOJISICT OOOWTH OTpaHHYUCHUS
Python GIL, 3anpemaroriee 3amyck 6ojiee ogHoro notoka Python u mo3Bossoiee
HCTIONIb30BaTh BCE MPOIIECCOPHEBIE siIpa cepBepa.

B kauectBe ORM O6bina ucnons3oBana SQLAIchemy 2, nmpenocrasnsronas
BO3MOYKHOCTh BBITIOJIHSITH ACHUHXPOHHBIE OINEpaliiy B3aUMOJACHCTBUS C 0a3oi
JTaHHBIX. [IpeuMyIecTBOM HCITONB30BAHUS ITOW OWOIMOTEKH SIBISCTCS HAIHUNC
UHTErpalii C CHUCTEMOM aBTOMATHYECKMX MHUTrpaiuii cTpykrypbl BJI alembic,
KOTOpasi OCYIIECTBJIIET IO 3ampocy mosb3oBatens (uepes CLI uHTepdeiic)
MUTpAIUU Ha OCHOBE MOJIETICH TaHHBIX, PEATM30BAHHBIX B KOJIE.

Alembic orcnexxuaer m3menenuss B ORM-kiaccax SQLAIlchemy, mytem
COIIOCTABJICHUsI CXEMbI JAHHBIX C TEKyLIeW CTpyKTypod bJ[ u aBTOMarnuecku
reHepHpYIoIas MUTpAIMA CTPYKTYphbl 0a3bl qaHHBIX. B alembic mpexycmoTpena

TakK K€ BO3MOXHOCTb OTKaTa MUTpaluii 0a3bl JaHHBIX, PEATU3YIOMIAsICs 3a CUET
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TOT0, YTO MPH COCTaBJICHUH (aiiia Murpaiuu alembic renepupyer HHCTPYKIMH JIJIsI
BO3BparTa 0a3bl IaHHBIX B HCXOJHOE COCTOSHHE.

[Tpu peanu3anu MUKPOCEPBUCHOW apXHTEKTYpbl HAaWOOJEe CIOXKHBIM U
TPYJ03aTPATHBIM SIBJISICTCS pealin3aiius 0OCCIICUCHHS COTJIACOBAHHOCTH JIaHHBIX
MEXJIy Pa3IUYHBIMH ApXHUTEKTYPHBIMH KBaHTaMH. KiacCHUeCKMM BapHaHTOM
o0eCIIeUeHHs COTIIaCOBAHHOCTH JaHHBIX SBIIICTCS MpUMEeHEeHHE aTTepHa SAGA.

[TockonbKy Ha JTamne NPOCKTHPOBAHUS OBUIO MPHHATO APXUTCKTYPHOES
perieHre 0 Co3JaHuu MH(POPMAITMOHHOW CHUCTEMBI, HanboJee MPUOMKEHHON 10
ApXUTCKTYpe K MHKpOCEpBHCAM, OBUI pean30BaH MEXaHU3M OO0CCIICUeHUs
COTJIACOBAaHHOCTH JIAaHHBIX, IS peaju3aldd KOTOpPOro OBUT BBIOpaH CTHIIb
uHbeKIMH 3aBucumocreii (DI).

B kauecTBe SI3BIKOBBIX MEXaHU3MOB I peanm3anuu cucteMbl DI Opum
BbIOpansl anHOTammu Python m ximace Depends ouOimoteku Fast-APIl. ITpumep

MCIIOJIb30BaHUs pa3pab0TaHHOTO0 MEXaHU3Ma IPUBE/EH B JIUCTUHTE 1.

JIuctunr 1 — Ipumep ucnons3oBanust DI nmpu peanuzanuu natrepaa SAGA

@module app.post ("/personalize/create")
async def create personalize module (
new personal module: Annotated|
CreateOnlyPersonalizePartModuleDTO,
Depends (
CheckDbEntitiesExistDep2 [
CreateOnlyPersonalizePartModuleDTO,

lambda i, **k: {"folder id": i.root folder id,
"current user": k["current user"]},

lambda i, **k: i.root folder id is None or
k["from folder microservice"] is True,

{"current user": Annotated[UserDTO,
Depends (get current user)],
"from folder microservice":
from folder microservice annotation}
] (FolderAPIConfig, check personalize folder, )
)

pass

dyukius create_personalize_module peanusyer nobaBieHue nepcoHaTbHOM
uHOpMAIIMU K MOJIYJIIO JUIsi KOHKPETHOTO ToJib3oBaTens. 3a Mexanusm DI
orBeuaeT kiacc Fast-APl Depends, ma Bxox KOTOpOMYy IiepegaeTcsi Kiiacc

CheckDbEntitiesExistDep2, peanusyromuii  (QyHKIIMOHAIBHOCTh B paMKax
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narrepia SAGA U oTBeyarolmMili 3a MPOBEPKY CYIIECTBOBAHUS POJUTEIHCKUX
CylTHOCTeH B 0a3ax JaHHBIX, PACTIONIOKECHHBIX B IPYTHX apXUTCKTYPHBIX KBaHTaX.

B kauectBe mxenepuxos kinaccy CheckDbEntitiesExistDep2 nepenatorcs:

— MOJCNb  JAHHBIX, TIEPEJAaBaEMBbIX KIUEHTOM JJsi  OCYIIECTBICHHUSA
3aIpoIeHHOro (PYHKI[MOHAJA, HA OCHOBE KOTOPOU BHYTPEHHHE MEXaHU3MBI KJlacca
CheckDbEntitiesExistDep2 noxyyaT nepegaHHyto moiab3oBaTesieM HH(HOPMALIUIO U3
KOHKPETHOTO 3arpoca 4epe3 BHyTpeHHHe MexaHu3mbl Fast-API,

— (pyHKIMA TONMyYeHUs 00s3aTENBHBIX apTyMEHTOB U3 IMOJIb30BATEIBCKOTO
3arpoca, HeOOXOAUMBIX JIJISl TIOTY4YEHHUs] HHPOPMAIIMH OT MHUKPOCEpBHUCA MAMOK O
CYLIECTBOBAHUU POAUTEIBCKON ManKu (WM OTCYTCTBUH JOCTYNA K POAUTEIBCKOM
narke);

— (pyHKuMs, ompedensollas YCIOBUE, IPH KOTOPOM oOpalleHue K
MHUKPOCEPBUCY NAoK He OyJeT IPOU3BEIEHO (JIJ1s CIy4yaeB, KOI/la I0JIb30BaTelb He
yKazaJ poJIUTEIhCKYIO MAaIKy, a J00aBUJI MOAYJIb B KOPEHb KaTajaora);

— QyHKIMS, BO3BpAIlAONIas OTOJHUTEIBHBIC MapaMeTphl W3 TEKYIIETO
3arpoca MoJib30Bartes (K IpUMEpPY, TOKEH aBTOPU3ALIUN TOJIb30BATEINS).

Jliist coznanus 00beKTa, BhI3bIBAKOIIETOCs Mpu padbote mexanuszma DI, kimaccy
CheckDbEntitiesExistDep2 nepenarorcss B KadecTBe apryMEHTOB JBa MapameTpa:
kiacc-koHpuryparop APl B3aumonelcTBHs ¢ IIEJIEBBIM MHUKPOCEPBUCOM U
GbyHKUMS-00epTKa ISl BbI30BAa HYKHOW KOHEYHOW TOYKH, CO3JAaHHOM MyTeM
NPUMEHEHUs TMOAXO0Ja Meta-mporpaMMHUpPOBaHUs HWHCTPYMEHTOM  openapi-
generator, UCHOJIB3YIOIIUM  SWagger-I10KyMeHTalu0 JJIi  aBTOMAaTUYeCKOU
reHepaiuu koja http-python-knuenra.

C  umenpl0  MPOJEMOHCTPUPOBATH  BO3MOXKHOCTH  Pa3pabOTaHHOM
WHOOPMAITMOHHOW CHCTEMbl K MACIITAOMPOBAHWIO U THUOKOMY BBIJICIICHHUIO
ApPXUTEKTYPHBIX KBAHTOB CEpBEpHas YacTb HWHQPOPMAIMOHHON CHUCTEMBI s
pa3BepThIBaHUs ObLIa pa30WTa Ha J[Ba apXUTEKTYPHBIX KBaHTA: apXUTCKTYPHBIN
KBAaHT aBTOPU3AINU U apXUTSKTYPHBIA KBAaHT OOYUICHHUS.

JlmarpamMma  pa3BepThIBaHHsI ~apXUTEKTYPHOTO KBaHTa  aBTOPU3AINU

nmpencTaBiieHa Ha pucynke 19.
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Component

External TCPIP
backend network

Extemnal TCPAP
backend network

Internal TCPAP
db network

Docker container|
of pgAdmin

Internal TCPAP

L db network
TAY
Dock t Dock 1 Docker container —
ocker container ocker container of Database
of client hitp-API of swagger backups Daocker container
generator merge of Database
! Intemal TCRAR
: H db network
cattiocrs L] <<atiact> | ] ) 0
Merged_Swagger_file.json Database backup ==arlifact->
directory Database directory

Pucynok 19 — Jlnuarpamma pa3BepTbIBaHUS apXUTEKTYPHOTO KBAHTA aBTOPU3ALINU
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JuarpaMma  pa3BepThIBaHUS  APXUTEKTYpPHOTO  KBaHTa  OOy4YeHHs

npejcTaBiieHa Ha pucyHke 20.

Cepsep 1 Nginx Client App
Extemnal TGP/IP Internet
backend network
Extemal TCP/IP
backend network
Cepeep 2
==grtifact==
Python code directory D Docker machine
f— Docker container of server
==artifact>>
Src directory D
ADAUTEETYDHEIR KE3HT 00yueHus
==artifact=>
Api directory D e . «Python-koHTeliHep cepaucoss E
Component
==artifact==
Folder's directory «Cepayc nanoks {l

Component

==grtifact==
External_api

==artifact==
Module's directory

O

[
0

==artifact=> I__BI
0

5

NN «Cepauc Moaynedis
Component {l

External_api

==artifact== - . «CepBnC TePMUHOB {l
Term's directory Component

==grtifact==

External_api

N «Cepaut NPEanoKeHMAs {l

<=artifact-> D -
Sentence's directory Component

==artifact=> DI
External_api

- «Cepauc JON0NHUTEN:HOR

==grtifact== -
Additional info directory D WHopMaLHM e

Component
<<artifact=» |}|
External_api
<=artifact-> D 47 _ «Cepanc BPEMEHHBIX METOK» {l
Time marks directory Component
==artifact=> DI
External_api B
: Edemal TCRAP  Extemal TOPAR Internal TCRAP
| backend nefwork  backend nstwork db network
i Docker container
Docker container| Docker container| of Database Docker container Internal TCRAP
o of client htip-API of swagger of Database db network
backups
generator merge
" A
; S [ N —
1 Intenal TCPAP Docker container
] H db network of pgAdmin
<<artifact=> D <=artifact=> D D
Merged_Swagger_file.json Database backup ==artifact=>
‘} directory Database directory

Pucynox 20 — JIluarpamma pa3BepThIBaHUSI aPXUTEKTYPHOTO KBaHTa 00yUYEHUS
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C menpto obecrnieueHus: KpOCCIUIAT(OPMEHHOCTH M YBEIWYCHHSI CKOPOCTH
pa3BepTku WHPPACTPYKTYPHl HWHMOPMAIMOHHOW CHUCTEMBI OblIa HCIIOIH30BaHA
TEXHOJIOTHs KOHTeHHepu3anuu dOCKer, s WHTerparuu KOTOPO ObUTH CO3IaHbBI
docker-o6passr as:

— python-cepepa (I KaXJIO0ro apXUTEKTYPHOTO KBaHTAa KOMIIOHOBKA
docker obpasa python-cepsepa MOKET OTIIMYATHCS, BEIb KaXKIbIi apXUTEKTYPHBIN
KBaHT MOXKET COJIEpPKaTh Pa3HbIA HAOOP CEPBUCOB);

— docker-o6pa3 6a3er manHbIX POStgreSQL,;

— docker-o6pa3 cucteMsl aMUHUCTPUPOBaHKS 0a3 JaHHBIX PGAdMIN;

— docker-o6pa3 cucteMbl pe3epBHOTO KOITUPOBAHUS 0a3bl JAHHBIX.

Docker-oopa3z cepsepa B3aMMOJEHCTBYET TI0 BHYTPCHHEH CETH C
KOHTeHepoM 0a3bl naHHBIX PostgreSQL. B3aumoseiicTBre o BHYTpEHHEH ceTH
IPEIOTBpAIacT MOTyYCHHEe HECAaHKIIMOHUPOBAHHOTO JOCTyIa K 0a3e JaHHBIX U
MI03BOJIIET 00E30IaCHUTh JaHHBIC CEpBEpa.

OcyIecTBICHHE Pe3ePBHOTO KOMMMPOBAHMS JAHHBIX MTPOUCXOIUT Pa3 B CyTKH
Y BBIMIOJIHSACTCS CICIHATBHBIM KOHTCHHEPOM, B3aMMOJICHCTBYIOMUM ¢ 0a30i
JTAaHHBIX 110 BHYTPEHHEH CETH.

B cnyuae pa3BepThIBaHHS WHCTaHCA HA HOBOM MalllMHE, TOMHUMO OCHOBHBIX
KOHTCHHEPOB, IMEPEUNCIICHHBIX BBIIIIE, 3aITyCKAIOTCS:

— KOHTEHWHEp, TCHEPUPYIOIIUHI I KaXJI0Tro U3 cepBucoB python-kox API-
KJIUCHTA JIJI1 B3aMMOJCHCTBHS C CEPBHCAMH, PACIOJIOXCHHBIMH B JIPYTHX
aApPXUTCKTYPHBIX KBAHTAX;

— KOHTEWHep, O0beAMHSIONMN SWagger-10KyMeHTallul0 BCEX CEpPBHCOB
apXUTCKTYPHOTO KBaHTa B €IMHBIN Swagger ¢aii.

HaunbGonee 3Haummple ¢dparmMeHThl pa3paOOTaHHOTO KOJa TPHUBEACHBI B
npuioxenun JI. Tlomuelii kox cepBepa pasmemiedn Ha GitHub B 3akpeiroit

opranu3aruu [30].
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2.3.2 Peanim3zauus 0a3bl JaHHBIX HHGOPMALMOHHOM cucTeMbl «Remy»

2.3.2.1 Peanu3zauusi cepBepHoii 6a3bl JaHHBIX

B npornecce pa3paboTku cepBepHOM 0a3bl JaHHBIX ObLIa CIPOECKTHUPOBAHA

dbusnyeckas Mojieb 0a3bl JJaHHBIX (pUCYyHOK 21).

‘ & add_info_term_schema
5 add_info_of_term
1
id wuid
| F text_data character varying

xt_data character

| A dislect_or_area character v
arying

| F add_info_type add_info_ty

pe__enum

timestamp witho
e

f updated_at imestamp with
outtime zone
L fi module_id uuid

author_id uuid

@
% user_schema
F user

id wuid

(T) username character varyin

character varying

d_password characte

& add_info_term_schema
alembic_version

wersion_num character var
yingi32
ying(32)

term_marks_schems

learn_term_datetime_mar
k

id uuid

(@ user_id wuid

._lesrnt boolean
[ is_tearn_iter_start boolean

[ watch_type watch_lezm_ty
pe_snum

&> sentence_schema
[ sentence
id uid

semtence cha

[ translate charzcizr varying

f term_id uuid

[ crestzd_st timestamp withe
ut time zene

f updated_at timestamp with
out time zonz

f module_id uuid

f author_id uvid

Lo
& folder_schema

alembic_version

version_num character var
ying(32)

Lo}
& term_marks_schema

1 alembic_version

wersion_num character var

ying{32
@
M 4> module_schema
@ | ‘ medule
&> folder_schems | | d wuid
[ folder 1 | fl name character varying
4 uuid —_— | fj description character varyin
f name character varying 11 ]
8 sutnor_id uuid | | A awhor_id uuid
N f root_folder_id uuid
4P root_fokder_id uuid | g root folder_id uui
| [ erested_sttmestzme witho
‘ ut e
N i f up =stamp wit
updated_at timesi ou

Lo
4> module_schema
= alembic_version
version_num character var
¥ingiaz)
©
4 module_schema
= personalize_module

module_id uuid

(od

&> folder_schema

user_id uuid

8 roet_telder_id wuid
{59 personalize_folder

folder_id uvid

onzl_created_at timest
out b

8 personsl_updated_st fimes

tamp without time zone

® A known_term_part integer

& user_schema f cnoices_count integer

5 alembic_version
wversion_num character var

ying(32)

£ term_schema
slembic_version

wersion_num charaster uar
ying(32)

@
45 term_schema
term
uid UL
[} term character varying

[ definition character varying

F author_id uuid

f ereated_at tmestamp witho
uttime zone

[ updated_st timestama with
out time zone

@

44> sentence_schema

alembic_version
wersion_num character var

ying(32)

fod
4 term_schema

= personalize_term

user_id uuid
term_id uvid
(@) module_id wuid

oose_srror_counter int=g

error_counter integer

F choice_neg_error_counter i

[ watch_count integer

d_attimest

A eersonal_c
3 ithout timi ne

[ personal_updated_st times
tamp without time zane

Pucynok 21 — ®usnueckas moaens bJ1, crenepupoBanHas cpeactamu pgAdmin

[TockonpKky OBUIO TPHUHATO AapPXUTEKTYPHOE pelieHue pazpadaThiBaTh

WH()OPMAIMOHHYIO CHUCTEMY Haubojee TMNPUOIIKEHHYI0 K MHKPOCEPBUCHOMN

apXUTEKTYpE, JIOTHYECKass MOJIelb 0a3bl JaHHBIX ObUTa pa30ouTa Mo cxemam 0asbl

JaHHBIX B COOTBECTCTBHUU C NCJICHUCM Ha CCPBUCHI. HOCKOJIBKy KaxxJgas ux CXem 0asbl

JAHHBIX MOET OBITh PACIOJIOKEHA Ha OTAEIbHOM (PU3UYECKOM CepBepe, MEKIY

Ta6HI/IHaMI/I, PAaCIIOJOKCHHBIMKU B pPAa3HbIX CXCMdAX, HC JOJDKHO OBITH CBSI3CH.
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HCJIOCTHOCTI) JaHHBIX 6y,Z[CT oOecrnieunBaThCAd Ha YPOBHE B3aUMOJCHCTBUS

CEpBHUCOB, a HE Ha YpOBHE 0a3bl JaHHBIX.
2.3.2.2 Peannu3anus 6a3bl JaHHBIX MOOWJIBHOTO NMPUJIOKEHUS

B mpornecce peanuzanuu MOOMIEHOTO MPUIIOKEHUS ObLIa CIIPOSKTHPOBaHA

busnueckas Mojieb 0a3bl JaHHBIX (PUCYHOK 22).

personal_folder

user id (pk. fk): uuid learn_term_datetime_mark

user
folder id (pk, fk): uuid id (pk): uuid

id (pk): uuid ~ — — — —euser_id (fk) uuid

root_folder_id (fk): uuid

username: str term_id (fk): uuid

|
~ ©| name: str -~ |
email: str start_watch: datetime
| ted_at datel
created_at: datetime |
| name: sir end_walch: datetime
updated_at: datetime | i -
I name: str | | is_leamt: bool
| personal_created_at: datetime ‘ i add_info_of term
surname: sir is_learn_iter_start: bool
| personal_updated_at dalal\mn‘a | : - - id (pK): uuid
| hashed_password: str | | walch_type: watch_type_enum
term (fk): uuid
|
| created_at: datetime | | created_at. datetime
| I paret_add_info_id (fk): uuid
updated_at: datetime | updated_at: datetime
| ™ = : author_id (fk): uuid
| === - - - - - - - - - - - = —e text_data: str
| personalize_module | [ | - .
‘ et 0 (ko : | | acding_text_data: str W‘
B | [ | dialect_or_area: sir
| module_id (pk. Tk): uuid | I
| eI | I [ created_al: datetime |
| 3 I | |
| updated_at datetime |
name: str ! | |
|
‘\ description: sir | | | add_info_fype: add_info_type_enum |
- personalize_term ! | | ‘
is_reverse_definition_write: bool | | |
user id (pk. fk): uuid | | |
standard_and_reverse_write: bool | | | |
term_id {pk, fk): uuid | | .-
is_reverse_definition_choice: boal | | |
module_id (fk): uuid | |
standard_and_reverse_choice: bool \ |
—_—— - term: str | | |
max_iteration_len: int |
| definition: str - | |
min_iteration_len’ int | |
choose_error_counter: int | .
sentence
min_watch_count: int (. - . = = = = = = = = ! |
write_error_counter: int
known_term_part: int | id (pk): uuid
choice_neg_error_counter int |— — — — — — -
choices_count: int e o ! LTRSS
N watch_count: int | \ —e .
is_leamt: bool . i author_id (fk): uuid
created_at: datetime
= senience: sir
created_at: datetime
updated_at: datetime translate: sir
updated_at: datetime
personal_created_at: datetime created at datetime
personal_created_at: datetime -
personal_updated_zi datetime updated_at datetime
perzonal_updated_at datetime -

Pucynoxk 22 — ®usuueckas moaenb b/l knmuenTa

CymuHoctn «Tunm MeXaHuKu U3ydYeHHs» U «Tum J0omoTHUTENIbHOMN

nHpOopMaIum) ObUTH MTPEACTABICHBI B KAUECTBE MEPECUNCITICHHMN.
2.3.3 Peanu3anus noJib30BaTe/ibCKoro uHtepgeiica npoexkra «Remy

B xome pa3paboTk MOOWIBHOTO TPHUJIOKEHUS OBUT  peain30BaH
MOJIB30BATEIHCKUN HHTEP(DEIC 1T KITMEHTCKON YacTH HH()OPMAITMOHHON CHCTEMBI.
Ha pucynke 23 mnpuBefeH CKPHUHIIOT OJKpaHa MOAYJsA, Ha KOTOPOM
OTOOpaKAIOTCS: Ha3BaHWE MOJYJsSI, TPOrpecc HU3y4YeHHs (CHHUM IIBETOM Ha

JyrooOpa3HoM IIKaJle JOCTHXKEHU OTMEUEH MPOLEHT MPOCMOTPEHHBIX TEPMUHOB,
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JKCIITBIM — IPOLCHT TCPMHHOB, JJIA KOTOPBIX MCXaHHUKaA B516opa ObL1a YCIICUIHO
HpOﬁHCHa HYKHOC KOJIHMYCCTBO pa3, 3CJIICHBIM — IIPOLHCHT TCPMHHOB, INOJHOCTBIO

OCBOCHHBIX HOHB3OB&TCH6M).

HpOHeHT TepMI/IHOB 15:19117,5K6/c® & ©

C IPOCIEHHOHU & Pasmep, hopma Ha3zpanue Monyiis
MEXaHUKOH BbIOOpa

— | IIponent

HPOHGHT\ —————_ IIPOCMOTPEHHBIX
BBIYYCHHBIX o TEPMHUHOB
TCPMHUHOB 2
IIpocmoTp
KapTouku H-\ KapToqu
TCPMHHOB
C6 OCUTDH 3anycTuTb peXxxuM 3ayumBaHuA 3aHOBO
p N
TGKYH_II/Iﬁ Imporpecc
06yquI/m MpogoNKUTL 3ayunBaHne < HPOIIOJDKHTB
HU3ydCHHUC
OTKpLITB 3KpaH _‘_' HacTpoitku 3ayunsaHus TepMI/IHOB
HAaCTPOCK MOYJIA Tect

IIpoiitu Tect mo
MOy JIIO

Home

@ O <
Pucynok 23 — ['11aBHBIN 9KpaH JEKCUYECKOTO MOy

Hwxe pacmonokeHo MEHI0 HaBUTallUM IO JIGKCUYECKOMY MOJYJII0, B HEM
MIPUCYTCTBYIOT:

— KHOTIKA TT0Ka3a KapTOYeK TEPMHUHOB,;

— KHOIIKa cOpoca TEeKyIIero mporpecca 00yueHus;

— KHOTIKA MTPOJIOJDKEHUS PEKUMa U3YICHHUS;

— KHOTIKa TIepexoia B peKUM HACTPOCK;

— ¥ KHOIIKA TECTUPOBAHUS IO IPOUJAEHHOMY MaTepHrally.
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Jpyrue 5KpaHbl TOJIb30BATENILCKOTO HWHTepdeiica MpeAcTaBieHbl B

npuiioxennu XK.
2.3.4 TectupoBanue HH(POPMANMOHHOM cucTeMbl «Rem»
2.3.4.1 OyHKIIHOHAIbHOE TECTUPOBAHUE CEPBEPHOI YACTH

Jnsa mpoBeneHuss (yHKIUMOHATBHOTO TECTUPOBAHUS  BOCIOJIB3YEMCS
KJIaCCaMH DKBUBAJICHTHOCTH. «BBIIEIsst KIacchl S3KBUBAJIEHTHOCTH, MBI 3asBIISIEM,
YTO €CJIM Ha OJJHOM DJIEMEHTE KJIacca He HaXOIUTCA OIIMOKa, TO MaJIOBEPOSITHO, UTO
OHa HaifieTcs Ha JIToOOM JIPYroM IpeicTaBuTene 3Toro kiaccay [31 ctp. 52].

Kiaccel  9KBHBAJ€HTHOCTM  SIBIIIIOTCS  3BPHUCTHUKOW,  IMOMOTAloLIEH
CHCTEMaTH3UPOBATh HAIMCAHUE TECT KeicoB [32].

Beimenum  kiacchl  9KBUBAJIEHTHOCTHM  CYIIHOCTEH  HMHGOpPMAlMOHHON
CUCTEMBI: IallK¥M, MOJIYJIH, TEPMHHBI, IPEIJOKEHUS, JONOJHUTEIbHAS
uHopMariusi, BpeMeHHbIe METKU. KaXKIblil U3 3TUX KJIACCOB PKBUBAJIEHTEH BCEM
OCTAJIbHBIM, MOCKOJIbKY HWH(OpPMAlMOHHAs CUCTEMa MPEJOCTABISIET JOCTYI K
OJIMHAKOBBIM ~OIlepanusiM (co3/laHue, OOHOBJICHWE M TOJYyYEHUE JIaHHBIX) H
SBJIIETCS YAaCThIO MEPBOM IpynIbl 3kBUBaseHTHOCTH (['D1).

Breiienvum rpymnmnbl 5KBUBAJIEHTHBIX KjaccoB M3 ['D1 Ha ocHOBe omnepaimii,
BBITIOJIHSIEMbBIX HAJl TAHHBIMU

— ['D2 — rpy1mna 3KBUBaJICHTHBIX KJIACCOB, COJECPKALIUX ONEPALNH CO3AaHUs
CYILIHOCTEW;

— 103 — rpynma 5KBHMBAJEHTHBIX KJIACCOB, COAEpXKAIIUX ONEpaluuu
OOHOBJICHUS CYIITHOCTEH;

— 124 — rpynma DSKBUBAJCHTHBIX KJIACCOB, COJIEPKAIIMX OIEpaIuu
IIOJTyYEHHUsI CYIITHOCTEH.

JInst KaXKJ10M TPYIIbl 5KBUBAJICHTHOCTH BBIJICJIUM OTPaHUYCHUSI HA BXOJIHbBIC
JTaHHBIE:

a) ['D1:

1) monb30BaTeNb J0KEH ObITh aBTOPH30BAH;

2) noiis uAeHTH(HUKATOPOB JOKHEI ObITh BamuaasiMu UUID;
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3) naHHbIC, TIEpeIaBacMbie B TeJIC 3ampoca, JOJDKHBI UMETh (opmat
json;

4) cTpoKH, TepeaaBacMble B TeIe 3ampoca, JODKHBI UMETh JBOWHBIC
KaBBIYKHU B Hauaje U B KOHIIE CTPOKH,

5) mapaMeTphl, HMCIONIME ICJIOYUCICHHBIA THI, JOJDKHBI OBITH
BaJIMTHBIMHY TICJIBIMU YHCIIAMU;

6) mapamMeTphl, HMMEIOIIME BEIICCTBEHHBIA THI, JOJDKHBI OBITH
BAJIMJHBIMH  BEIICCTBEHHBIMH YHCJIAMH, TMPEACTABICHHBIMA B  BHJC
JECATUYHOU JpoOu (B KauecTBE CHMBOJIA-PA3ACIUTENST MEXKIY IEJION |
JAPOOHOM YaCThIO JOJDKHA UCIIOIh30BAThCS TOUKA);

7) mapaMeTphbl, UMEIOIIHE JJOTUICCKUI THII, JODKHBI IPUHAMATH OJTHO
U3 AByX 3HadyeHwii: false wnm true;

8) mapaMeTphl, IMCIOIIME THIT JaThl U BPEMEHHU JOJDKHBI COACPXKATh
ctpoky B ¢opmare ISO 8601 [33] 6e3 wacoBoro mosica (BpeMs IOJKHO
nepeaBaThes 1o I'puHBHYY);

9) HeoOs3aTebHBIC TTApaMETPhl MOTYT OBITh HE MEePEIaHbl, IepeIaHbI
co 3HaueHreM NUll wam mepemanbl cO 3HAUYEHHUEM COOTBETCTBYIOLIETO MM
THUIIA;

0) I'D2:

1) mepenaBaeMblii MACHTU(GUKATOP HOBOHM CYIIIHOCTH JIOJKCH OBIT:
null, He mepenan WM He COBNAJATh HU C OJAHHMM U3 YK€ CYIICCTBYIOIIUX
UACHTU(UKATOPOB TOU Ke CYIIHOCTH,

2) mepeaBaeMble  MACHTU(MUKATOPHI  POJAMTEIBCKHUX  CYI[HOCTEH
JOJKHBI COOTBETCTBOBATH CYIITHOCTSIM, YK€ CYIIECTBYIOIIUM B 0a3¢ TaHHBIX

3) uaeHTU(HUKATOP  IMOJL30BATEIIsA,  BBIMOJIHSIOIIETO  OINEPAIIHIO,
JOJDKEH COBIAJATh C HMIACHTU(OHUKATOPOM, YKA3aHHOM B TIOJIE aBTOpa, IS
KaXJI0W POJUTEIBCKONW CYITHOCTH.

Pesynbratel  (QYHKIIMOHAIBHOTO  TECTUPOBAHMSI ~ BTOPOM  TPYIIIHI

skBUBaJICHTHOCTH (TD2) npeacrapieHsl B Tadbiuie 11.
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Ne HasBanue Tecra BxopaHbie jaHHbIC OsxuIaeMbIi [Tonyuennsiii | BeiBog

TecTa pe3ynbTar pe3ynbTar

Knacc sxBuBanenTHoctu /term/create

1 CO3/1aHUE TepMUHA { tepmuH Oynet | [IpemcraBimen | tect
6e3 yKa3zaHus "term": "string", CO3I1aH Ha poiiieH
uaeHTH(UKATOpa "definition": "string", nuctunre U. 1

"module_id"; "3fa85f64-5717-
4562-h3fc-2c963f66afa6"
}

2 CO3JIaHUE TEPMHHA C { TEpPMUH OyIeT | MPEICTaBIEH | TECT
ykazanuem null B "term": "string", co3gad Ha poiiieH
Ka4yecTBe "definition": "string", nuctunre U.1
uaeHTupuKaTopa "id": null,

"module_id": "3fa85f64-5717-
4562-b3fc-2c963f66afa6"
}

3 CO3/IaHUE TEPMHHA C { TEpMUH OyJIeT | MPEeACTaBieH | TecT
yKazaHHUEeM "term™: “string", CO311aH Ha poiiieH
HECYIECTBYIOIIETO B "definition": "'string", mmctunre N.1
61 unenTudukaropa "id": "3fa85f64-5717-4562-b3fc-

2c963f66afab",

"module_id": "3fa85f64-5717-
4562-h3fc-2c963f66afat"
}

4 CO3JIaHHE TEPMHHA { nporpamma MpPEJCTAaBIEH | TECT
0e3 ykazaHus "term": "string", coobIuT 06 Ha MpOMIeH
POJMTETHCKOTO "definition": "string" OTCYTCTBUH sctunre 1.2
HACHTUPHUKATOPA } 00513aTEIIEHOTO

TOJIs, TEPMUH
He OyneT
CO3JaH

5 CO3/IaHUE TePMHHA { nporpamma MPEJICTABICH | TECT
0e3 yKa3aHHsI OJTHOTO "term": "string", coo0muT 00 Ha poiiieH
U3 0053aTeNbHbIX "definition": "string", OTCYTCTBUH smctunre N.3
noJjiei "module_id": "3fa85f64-5717- 00s13aTeLHOTO

4562-h3fc-2c963f66afab" T0JIsI, TEPMUH
} He OymeT
CO3/aH

6 CO3JIaHHE TEPMHHA C { nporpamma NPEJICTAaBIEH | TECT
yKa3aHueM "term": "string", cooOuuT 00 Ha MIpoHIeH
HECYIIECTBYIOIIETO B "definition": "string", OLINOKe, nmctunre N.4
61 unenTudukaropa "module_id": "3fa85f64-5717- TEPMUH HE
MOJyJIst 4562-b3fc-2c963f66afab" Oyzer co3nan

}

7 CO3/IaHUE TEPMHHA C { nporpamma MPEJICTABICH | TECT
yKa3zaHHeM "term™: "'string", cooOmmut 06 Ha poiieH
uaeHTupuKaTopa "definition": "string", ommuoKe, mctuare 1.4
MO, "module_id": "e22ef047-9165- | Tepmun He
uaeHTH(UKATOp 4a56-a897-c2fc6f8ece3c" Oymer co3man
aBTOpa KOTOPOTO HE }

COBIIAJIAET C
HACHTUPHUKATOPOM
10JIL30BATEIS

8 CO3JIaHHE TEPMHHA { nporpamma NPEJCTAaBIEH | TECT
HEeaBTOPM3HMPOBaHHBIM | “term": "string", cooOmmuT 06 Ha IpoiieH
[10JIL30BaTENIEM "definition": "string", OILINOKe jmctunre 1.5

"module_id"; "3fa85f64-5717- JIOCTYyTIa K
4562-b3fc-2c963f66afa6" yKa3aHHOU
} orepaniu
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a) ['D3:

1) nepenaBaeMbIit UACHTUPUKATOD CYIIHOCTHU JOJIKEH

COOTBETCTBOBATh OJIHOM U3 CYIIHOCTEH, YK€ CYIIECTBYIOIINX B CUCTEME;

2) UICHTHU(PHUKATOP M0JIb30BATEIIS JOJIKEH OBITH paBeH

I/II[CHTI/ICI)I/IKaTOpy, 3alIMCAHHOMY B IIOJIC aBTOpPa CYHIHOCTH C ICPCAAHHBIM

UACHTU(DUKATOPOM.

PesynbraThl GyHKIMOHATBLHOTO TecTupoBaHus ['93 (Tabnumna 12).

Tabnuua 12 — Pe3ynbpTaThl PyHKIIMOHAIBHOTO TeCTUPOBaHUs 1793

Ne HasBanue tecta Bxonsble naHHBIE O>xuaeMblit ITony4enHslit Bepauxr

TecTa pe3ysbTar pe3ynbTar

Knacc sxBuBanentHoctn /term/update/{term_id}

9 0OHOBIICHHE term_id: Obd1f733-87ab-4bdf-aa62- | mporpamma MpeCTaBICH TecT
TEpPMHUHA 87belee7f83c OGHOBHT Ha MpoIeH

TEpMHH nuctunre 1.6
"term": "updated_term",
"definition": "string",
"updated_at": "2024-05-
31T14:15:02.991Z"
}

10 0GHOBIICHHE term_id: Obd1f733-87ab-4bdf-aa62- | mporpamma OpeJCTaBIeH | TecT
TEpPMHHA C 87be0ee7f83c COOOLIUT O Ha MpoIeH
BpeMeHeM { HEKOPPEeKTHOM | nuctunre 1.7
OOHOBIICHHSI "term™: "updated_term", BpEeMEHH
GOJIBLIUM, YEM "definition": "string", OOHOBJICHUS
TEKyIIee "updated_at": "2025-05-

31T14:15:02.991Z"
}

11 0BGHOBIIEHHE term_id: Obd1f733-87ab-4bdf-aa62- | nmporpamma He | mpesncraBieH TECT
TepmuHa ¢ iosieM | 87be0ee7f83c NpOU3BEET Ha MPOMIeH
OGHOBIIEHHS { OGHOBIIEHHUS nuctunre 1.8
MEHBIINM, YeM "term": "string",

YCTaHOBJICHO MPH "definition": "string",
ITOCJIETHEM "updated_at": "2023-06-
OOHOBIICHUH 01T07:34:13.442Z2"

}

12 0OHOBIICHHE term_id: Obd1f733-87ab-4bdf-aa62- | nporpamma Mpe/ICTaBICH TecT
TEpPMHHA C 87belee7f83a COOOLIUT O Ha MpoiJIeH
HecyiecTByomuM | { TOM, 4TO suctunre 1.9
unentudukaropom | “term™: “string", TE€PMUH HE

"definition"; "string", ObLT HAWICH
"updated_at": "2024-06-

01T07:34:13.4427"

}

13 0GHOBIICHNE term_id: 75ced4be-38d2-42b1- nporpaMma OpefCTaBiIeH | TecT
TepMHHA C a03b-9347d0f556h5 coobmuT 06 Ha MpOiIeH
unenrupuxaropom | { ommoke muctunre 1.10
aBTOpA, HE "term": "'string", JocTymna
COBIIAJAOIINM C "definition": "string",
unenrudukaropom | “updated_at": *2024-06-

TEKYILEro 01T07:34:13.442Z7"
OJIb30BATEI }
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a) ['D4:
1) ciucok WIeHTH()UKATOPOB CYIIHOCTEH, M3 KOTOPBIX HEOOXOIUMO

IMOJYYHUTb JOUCPHHUC CYIMHOCTH JOJIKCH COACPKATH XOTA OBl OJWH 3JICMCHT,

2) monme limit gomkHO comepkaTh 3HadeHue ot 1 mo 100

BKIIIOYMTEIIBHO;
3) moute offset nomkHO comepkaTh HEOTPHUIIATEIPHOE 3HAYCHHE;
4) mone updated_at momxHO coaepxath auO0 null mudo 3HaueHwme,
MEHBIIIEE TEKYIIEr0 BpeMEHH.
Pesynbrarthl  (hyHKIIMOHAJIBLHOTO I'55

TCCTUPOBAHUA IIPUBCACHLI B

tabnure 13.

Tabnuua 13 — Pe3ynbTaThl PyHKIIMOHAIBHOTO TECTUPOBAHUS

Ne HasBanue Tecta BxonHble maHHBIE Oxunaemspiil | IlomyyeHHbIN Bepauxr
TecTa pe3ysbTar pe3ynbTar
Kiacc sxBuBanentHoctu /term/all
14 MOJTy4eHHe BCeX author_only: false nporpaMMa | MpeicTaBlieH TecT
TEPMHUHOB U3 limit: 3 BBIBEJICT TPU | Ha npoiiieH
OJTHOTO MOJTYJIS offset: 0 (um muctuare 1.11
module_ids: [06d677a2-f66e-40c9- MEHBIIIE)
8d89-75425cddf211] MOJTYJIsI
15 MOJTyYeHHE BCeX author_only: false nporpaMma | MpejiCTaBieH | TECT
TEPMHUHOB U3 limit: 10 BeiBezieT 10 | Ha NpoWIeH
OJTHOTO MOJTYJISt offset: 0 (vu nuactudre N.12
module_ids: [06d677a2-f66e-40c9- MEHbIIIE)
8d89-75425cddf211] MojTyei
16 MOJTy4eHHE BCEX author_only: false nporpamma | IpeJCcTaBieH TecT
TEPMUHOB U3 limit: 100 BeiBezer 10 | Ha poWIeH
OJTHOTO MOJTYJISI offset: 0 (vu nuctunre N.13
module_ids: [06d677a2-f66e-40c9- MEHbIIIE)
8d89-75425cddf211] MO TyJIeH
17 MOJIy4eHHe BeeX author_only: false nporpaMMa | MpeicTaBlieH TecT
TEPMHUHOB U3 limit: 3 BBIBEJICT Ha NpoWIeH
OJTHOTO MOJTYJIS offset: 3 BTOPYIO nuctunre 1.14
module_ids: [06d677a2-f66e-40c9- TPOUKY
8d89-75425cddf211] MO TyJIeH
17 MOJIyueHHe BeeX author_only: false nporpamMma | HpelcTaBieH TecT
TEPMHHOB U3 limit: 6 BBIBEJIET Ha poiiieH
OJHOTO MOJYJIst offset: 1 IIECTh WU muctuare U.15
module_ids: [06d677a2-f66e-40c9- MEHBbIIIE
8d89-75425cddf211] Mojrynei
18 TIOJTy4eHHE BCeX author_only: false nporpaMma | IpeJCTaBiIeH TecT
TEPMHHOB U3 limit: 10 BBIBEJIET Ha poiiieH
OJHOTO MOJTYJIsI offset: 90 JIECATYIO nctuare U.16
module_ids: [06d677a2-f66e-40c9- JECATKY
8d89-75425cddf211] MOJIyJIEH,
WJIH MEHBIIIE
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Ne HasBanue tecta BxonHble 1aHHBIE Oxunaemsrii | IlomyueHHsIH Bepauxr

TecTa pe3ybTar pe3ynbTar

19 MOJTy4eHHE BCeX author_only: false nmporpaMma | HpeJCTaBiIeH TecT
TEPMHUHOB U3 limit: 10 BBIBEJIET Ha NpoHeH
OJTHOTO MOJTYJIS offset: 30 YEeTBEPTYIO muctuare 1.17

module_ids: [06d677a2-f66e-40c9- TIECSITKY
8089-75425cddf211] MOJYJIEH,
WJIM MEHBIIE

20 MOJTyYEeHHE BCEX author_only: false mporpaMma | MpEeACTaBIeH | TecT
TEPMHUHOB U3 limit; 10 BBIBEJIET Ha TIpOIeH
OJTHOTO MOJTYJIS offset: 30 YEeTBEPTYIO mctuare 1.18

module_ids: [06d677a2-f66e-40c9- JECSITKY

8d89-75425cddf211, 06d677a2-f66e- | momyrnei,

40c9-8d89-75425cddf211] WITH
MEHBIIIE.
Pesynbrar
oyzner
QHAJIOTHYCH
Tecty 19,
KOJIMYECTBO
TEPMUHOB
HE
YBEIHYUTCSI

21 MOJy4eHHe BCeX author_only: false nporpaMMa | MpeicTaBlieH TecT
TEPMHUHOB U3 limit: 10 BBIBEJICT Ha NpoHIeH
OJTHOTO MOJYJISI offset: 30 4yeTBepTylo | jymctuHre 1.19

module_ids: [06d677a2-f66e-40c9- JECATKY
8d89-75425cddf211, 06d677a2-f66e- | momyrnei,
40c9-8d89-75425cddf211, 06d677a2- | wmu
f66e-40c9-8d89-75425cddf211, MEHBIIIE.
06d677a2-f66e-40c9-8d89- Pesynbrar
75425cddf211, 06d677a2-f66e-40c9- | Oyner
8089-75425cddf211,] AaHAJIOTMYEH
tecty 19,
KOJIMYECTBO
TEPMUHOB
He
YBEIHYHUTCSI

22 MOJIy4eHHe BeeX author_only: false nporpaMMa | MpeicTaBlieH TecT
TepMuHOB U3 mByx | limit: 10 BBIBEJICT Ha NpoWIeH
MoJyei offset: 30 yeTBepTy0 | yuctunre 1.20

module_ids: [06d677a2-f66e-40c9- JIECATKY
8089-75425cddf211, MO/TyJIEH,
097ba77c-e36e-4ba8-8cd0- WM MEHbIIEe
decb46eb7872]

23 MOJTy4eHHE BCEX author_only: false mporpamma | IpeJCcTaBieH TecT
TepMuHOB U3 aAByx | limit: 100 BBIBEJIET Ha poiiieH
Moxynei offset: 0 nepBbie cto | smctuHre 1.21

module_ids: [06d677a2-f66e-40c9- MoOyIei
8d89-75425cddf211, WJIM MEHBIIE
097ba77c-e36e-4ba8-8cd0-

dech46eb7872]

24 MoJy4eHHne author_only: false nporpamMma | HpelcTaBieH TecT
TepMuHOB U3 aAByx | limit: 100 BBIBEJIET Ha poiIeH
momynei, oqud u3 | offset: 0 YEeTBEPTYIO nuctunre 1.22
KOTOPBIX HE module_ids: [06d677a2-f66e-40c9- JIECATKY
CYIIECTBYET 8d89-75425cddf211, TEPMHHOB

097ba77c-e36e-4ba8-8cd0- TIepBOTO
dech46eb7871] MOJTYJIs
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Ne HasBanue tecta BxonHble 1aHHBIE Oxunaemsrii | IlomyueHHsIH Bepauxr

TecTa pe3ybTar pe3ynbTar

25 MOy YCHHE author_only: false mporpaMma | MPeJCTaBICH TECT
TepMHHOB U3 nByXx | limit: 100 BBIBEJIET Ha NpoHeH
Moxynei, o0a u3 offset: 0 Iy CTOM muctunre 1.23
KOTOPBIX HE module_ids: [06d677a2-f66e-40c9- CITHCOK
CYIIECTBYIOT 8d89-75425cddf212,

097ba77c-e36e-4ba8-8cd0-
dech46eb7871]

26 TIOJTyYeHHE author_only: false mporpaMma | MPEeACTaBIeH | TeCT
TEPMHUHOB U3 limit; 100 BBIJACT Ha TpOiIeH
Mmoxyisi, apTopom | Offset: 0 CIIMCOK muctunre 1.24
KOTOpOT'O HE module_ids: [f6¢c16a78-adf8-4dba- TEPMHHOB
SIBJISIETCSI al2d-ac3d08d8ff05]

MOJIb30BATEIb, HO
TIPH ATOM
0JIb30BATEIh
JI00aBHII MOAYIIb
JUISL U3YYCHUS

27 MOJTy4eHHe author_only: false mporpamMma | IpeacTaBieH TecT
TEPMUHOB U3 limit; 100 BBIIACT Ha MpoIeH
Moy, apropom | offset: O CIIFICOK mctunre 1.25
KOTOpOT'0 HE module_ids: [288384971-8ead-4866- | TepmuHOB
SIBJISIETCSI 9a57-7eaaff64865¢€]

MOJIB30BATEIb, U
MOJIB30BATEIb HE
J00aBILT 3TOT
MOJYJTb ISt
H3YUCHHUS

28 MOy YeHHE author_only: false nporpaMma | MpeiCTaBieH | TECT
TEPMHUHOB 0€3 limit; 100 BBIIACT Ha poiIeH
ykazanus moxyis | offset: O omuoOKy mctuHre 1.26

BaJTUJIALIUH

B pesynbrate npoBeieHHOTO (DYHKITMOHATBLHOTO TECTUPOBAHUS HEAOCTATKOB

B pa3pabOTaHHOM MPOTPAMMHOM OOECIIEYCHUH BBISIBJICHO HE OBLIO.

2.3.4.2 MoayibHOe TECTUPOBAHUE CEPBEPHOI YacTH

B xo7e nmpoBepku kauecTBa KoJ1a ObLIO MTPOBEACHO MOYJIbHOE TECTUPOBAHHUE .

Jlns HamMcaHUsi TECTOBBIX CIIEHApUEB ObLIa HCMOJIb30BaHAa OuUOIMOTEKa pytest.

Pesynbrar TeCTUpOBaHMS MPUBEICH HA PUCYHKE 24.

HpI/I ABTOMAaTHYCCKOM TCCTUPOBAHNH KOJIMYCCTBO 3aIlIpOCOB COCTABHIIO:

— JIBa JUIsl MUKPOCEpBHCA aBTOPU3ALINH;
— 8948 nns MUKpOCepBHUCaA MAMOK;

— 16599 nns MukpocepBuca MOTyJIEH;
— 97976 nns MUKpOCEepBUCa TEPMUHOB;

— 143 nyis MukpocepBuca MoJIb30BaTENEH.



~ " Test Results
v« tests
~ " api_test
~ " test_auth
+ test_auth

~ " test_folder
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1min 25 sec

1 min 25 sec

159 ms
159 ms

11 sec 195 ms

~ " test_modules

+ test_folder_test_creation 100 m

1see 300

+" test_folder_test_one_folder_get 7 m

« test_folder_test_all_personal_folders_get Zsec 723m
+" test_folder_test_sub_folders_get 710m
« test_folder_exists Bsec 455m

« test_module_test_creation 2sec 136m
+ test_module_test_one_module_get 21m
+" test_module_test_all_personalize_module_ 2 sec 262 m

+" test_module_test_module_from_folder_gei & sec 787 m

~ " test_terms 58sec 710m

+" test_term_test_creation
" test_term_test_one_term_get 7m

« test_term_test_all_term_get 28sec 168m

+ test_term_test_all_personalize_term_get 28sec 992 ms

~ o test_users
+ test_auth
«" test_user_creation
+" test_user_exists
" test_user_user_me

+ test_user_get_user

" test_user_update_user

Pucynok 24 — Pe3ynbTaThl MOYJIBHOTO TECTUPOBAHUS

BBIBOI[ OOHOT'O U3 TCCTOB IMPCJACTABJICH HAa PUCYHKC 25.

Run main My pytests run

@ ;) vie =G

~ « test_terms

+ test_term_test_creation
+ test_term_test_one_term_get 7 ms
+ test_term_test_all_term_get 28sec 168ms

+ test_term_test_all_personalize_term_get 28sec 992 ms

~ « test_users

+ Tests passed: 20 of 20 tests - Tmin 25 sec

PASSED [ 65%]0K, tests passed 48600

PucyHnok 25 — MoayabHbIA TECT KOHEUHON TOUYKH MOJYYEHHUS] TEPMUHOB

Ko MonynbHBIX T€CTOB MpeIcTaBieH B IpuioxkeHnu K.
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Bce mpoBeneHHbIE MOAYJBHBIE TECThl OBLIM YCHEIIHO MPOWICHBI, ObLIO
HanucaHo 20 MOJAYJNBHBIX TECTOB, TIOKPHIBAIOUINX HanOoJee 3HAYUMBINA
dbyHkImoHan cepsepa. B mpoiecce MoIyIbHOTO TeCTUPOBaHMsI coBepiieHo 123666

3aIrpocoB K cepBepy. PaboTocrnocoOHOCTh KO1a MpOBEpEHa U MOITBEPKACHA.
2.3.4.3 MeTpuku Koaa nH(popManHuOHHOI cucTeMbl «Remy

C uenplo MpoOBEpKU KauecTBa KojAa Obula BblAeNeHa (QyHKIMS ¢ Haubosee
3HaYUMBIM (YHKIIMOHATIOM cper (PYHKIMI KOHEUHBIX TOUeK, Hanboee OJIM3KUX K
MenuaHHOW JuinHe (QyHKIMHA Bced mporpammbl. Kox ¢QyHKIMU mpencTtaBieH Ha
pucyske 26.

PaccuntaeM  KOMIUIEKCHBIM  IOKaszarenb  KadectBa Juid  (pyHKUUHU

get_all_module. lannsie 11 pacuera npeacTaBiieHbl B Tadmie 14.

DaniinXorchenabo *
Bmodule_app.get(
path: " /personalize/from_folder/{folder_id}",
response_model=Ans[list[PersonalizeModuleDT0], BError | None],
status_code=200,
responses={**base_resp_models( *status_codes: 401, 409, 422, 456, 500)}

)
async def get_all_module(
folder_id: Annotated[
UUID | Literall"null®] | None, Path(descripticn="YcTaHoBuTe null ANa MONYYEeHUS KOPHEBIX Mopyneii™)],
db_limits: Annotated[Callablel[Select], Select], Depends(limits_dep(
PersonalizeModuleORM,
updated_at_condition=two_ent_upd_condition(PersonalizeloduleORM, ModuleORM)
NI,
db_session: Annotated[AsyncSession, Depends(get_db_session)],
current_user: Annotated[UserDT0, Depends(get_current_user)],
avthor_only: bool = False,

folder_id = (None if folder_id is Mone or str(folder_id).lower() == 'null’ else folder_id)
query = (

select(PersonalizeModuleORM)

.join(PersonalizeModuleORM.module_entity)

.add_columns(ModuleORM)

.where(

and_((PersonalizeModuleORM.user_id == current_user.id),
(PersonalizeModuleORM. root_folder_id == folder_id))

)

if author_only:

query = query.where(ModuleORM.avthor_id == current_user.id)
res = await db_session.execute(

db_limits(query)
)

data = list(res)

return [PersonalizeModuleDTO.model_validate(ile].modvle_entity.__dict__ | i[e].__dict__)
for i in datal

Pucynok 26 — Koa pyHkunu nosyueHust Bcex MOAYJIeH U3 Marku
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Omneparopbt Onepansl
Omneparop Ne Komaectro Omnepann Ne Komnaecto
= 1 5 folder_id 1 5
if 2 2 current_user 2 2
Is 3 1 author_only 3 1
Or 4 1 PersonalizeModuleORM | 4 4
Else 5 1 ModuleORM 5 2
0 6 2 query 6 4
await 7 1 db_session 7 1
, 8 1 res 8 2
9 1 data 9 2
T 10 1 i 3
For...in ... 11 1
| 12 1
return 13 1
== 14 4
Bcero nl=14 N1=23 Bcero n2 N2 =26

Ucnionp3yst otu manHble (cMOTpu Tabmuily 14) paccuutaeMm METPHUKY

BhIUKCIUTENbHOM ciioxHocTh Halstead Volume (HV), paBayro (N1 + N2) * log2(nl
+n2) =221.7.

3areM cocTaBuM yhpaBisoommi rpad mns  Gyakuumu  get all_module,

IpE/ICTaBICHHBIN Ha pUCYHKE 27.

Ha ocHOBaHMM MOCTPOCHHOTO YMPABISAIONMIETO Tpada BBHIYUCIAM METPUKY

Cyclomatic Complexity (umkimomatuueckasi cioxxkHocTh, CC), Moka3bIBaroIIyIo

CTPYKTYPHYIO CJIO)KHOCTb KOJIa, paBHYIO YEThIpEM (71Ba omiepaTopa yCJIOBUS, OJIUH

LUK, TUTEOC o1uH 110 opmyite 4.10 [34]).

KonnuectBo crpok kona (LoC) — 18.
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Pucynox 27 — Yopasnsttouuii rpad GyHKIIMN NOTydYeHUs] MOyJIEH U3 MANKU

KomruiekcHbIl moka3arens kauectBa [34] paBeH 64, 4TO CBUACTEILCTBYET O

BBICOKOM Ka4€CTBEC KOAA.
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3akJIloueHue

B pe3ynpTaTe BhINOJHEHUST OM3HEC-TIPOEKTA ObLI:

— IPOBEJAEH aHAJIU3 PHIHKA U MPEAIIOIaracMot 3JKOHOMUYECKOW HUILIM;

— OIKCaHbl OM3HEC-UEs U pa3padaThIBAEMBbIi POAYKT;

— COCTaBJIEHbI (PUHAHCOBBIM U MAPKETHHI OBBIH MJIaHBI;

— Beiurpan TpantT «YMHHK» B pasmepe 500000 pybneit or dDonma
COJICMCTBUSI HHHOBALUSIM (TIPHIIOKEHUE A).

PaccMoTprM OCHOBHBIE pe3yJIbTAThI, TOIYYEHHBIE B X0/1€ BhiNoMHEeHHs BKP.

1. IlpoBenen ananu3 npeaMeTHOM obOmactu. B pesynpraTre yero ObuIH
BBIIBJICHBI OCHOBHBIE TMOJIXOAbl K HM3YYEHUIO HMHOCTPAHHOTO S3bIKA C
UCITI0JIb30BAaHUEM ITU(POBBIX CPE/ICTB.

2. VI3yuens! ananoru. B pe3ynbpTate ObUIN BBIACIEHBI TPU OCHOBHBIE TPYTIIIHI,
Ha KOTOPBIE MOKHO Pa3/IeJIUTh BBISIBIICHHBIC aHAJIOTH.

3. IlpoananusupoBanbl TpeOoBaHUs. bbula BbIABIEHA HE0OXOaUMAas
(YyHKIHMOHAIBHOCTh Pa3pabOTaHHON CHUCTEMbI, HA OCHOBE KOTOPOW IOCTaBIICHBI
uenu u 3agaun Ha BKP.

4. OcyliecTBIEHO MNPOCKTUpPOBaHUE HHGOPMAIMOHHONW CHUCTeMbl. bbuin
BBIOpAHBI. CEPBUCHAS apXUTEKTypa JUIsi MOOUIILHOTO TMPUJIOXKEHUS W CEpBUCHAS
apXUTEKTypa JJIsl cepBepa, CIPOEKTUPOBAHBI JIOTUYECKUE MOJENU 0a3 JTaHHBIX U
CBEPCTAH MaKeT MOJIb30BATEIbCKOTO UHTEPPEiica.

5. [IlpouwsBenena omenka Oromxkera. bputo  paccuntaHo, YTo Ha
IIPOMBIIUICHHYO pa3paO0TKy 3aluIaHMPOBAHHOMN YaCTH MH()OPMAIMOHHONW CUCTEMBI
oynet nmorpayeHo 693000 pyOaeit u motpedyercs 1907 yemoBeko-4acoB.

6. Hamncana uadopmanmonnas cucrema. bpim HanmucaH mporpaMMHBIA KOJT
JUTsl MOOMJTBHOTO TIPUJIOKEHMS M CepBEpa, B TaK e co37aHa 0a3bl JaHHBIX.

/. Ilpou3BedaeHbl TECTHPOBAHME M OLEHKA METPUK HaMKCAaHHOMN

nH(popMaIIMoHHOM cucTeMbl. KauecTBO HAaMCaHHOTO KOJ1a TIOATBEPKICHO.
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Ha peanmuzanuio OusHec-poekTa, B KaMKaxX KOTOPOTO OCYIIECTBISIOCH
BoinosineHue BKP, 6wt Beivrpan rpant «Y MHUK» B pazmepe 500 Thicsu pyoiiei
ot PoHa COACHCTBYSI HHHOBAIUAM (IIPUIIOKCHHE A).

beuto momaHo Be 3adBKM  HAa  PETHCTPALMIO HHTEIUIEKTYaJbHOU
cOOCTBEHHOCTH Ha mporpammbl juisi OBM (mporpamma KiWeHTa U Oporpamma
cepBepa), KOTOpble Ha JIaHHBIA MOMEHT HaxOJSTCA Ha CTaAuU PACCMOTPEHUS
(3asBka Ha mnporpammy OBM 2024662046 u 3asBka Ha mnporpammy OBM
2024662670).

B npornecce peanuzannu BKP Op11a omy6iaukoBana ogHa [27]. OqHa cTaThs
HAXOJUTCS Ha IMyOIUKAIINH.

B npouecce peanuzanuu mpoekta Obul mpoifieH mnpe-akceneparop [TV,
npoekT Bomen B 10-ky Jgyymmx #  ObUT  TpU3HAH (UHATUCTOM TIpe-
aKceJIepallMOHHOW mporpamMMbl [IeH3€HCKOTO TOCYyIapCTBEHHOTO YHHUBEPCUTETA
(mpunoxenue b).

['0OTOBHOCTH B COJEHCTBUM W TOMOIIM MPOEKTY BBIPA3UIN CIEAYIONIUE
OpraHU3allUuU:

— 00O «OTKpBITBIE PELIECHUSY;

— YacTHas IIKOJIa aHTJIMICKOro si3bika «JIMHTBay;

— MEXIyHapoJHas  IIKOJIAa  MPOrPaMMHUPOBAaHUS M MaTEMAaTHKHU
«ANTOPUTMHUKAY;

— kadeapa «MOulI2BM» Ilenzenckoro ['ocy1apcCTBEHHOTO YHUBEPCUTETA;

— ousnec-unkyo6atop I1I'Y;

— kadenpa «Pycckoro s3pika Kak ”HOCTPAHHOTOY.

[TuceMa nogAep KU NMPEACTABICHBI B PUJIOKEHUU B.
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9 4. AkcenepauMOHHasi nporpamma

7 [leH3eHCKoro rocyqapCTBEHHOIO YHUBEpcUTETAa

19453
ENZA STATE UNIVERSITY

\,\3EHCK‘411

CEPTUDPUKAT
duHanucra

HacTtosawwum ceptudukat yaocToBepser,
4YTO KOMaHaa ctaptan-npoekrta «Pa3paboTka TeXHOMOrMu opraHu3auum
npouecca oby4yeHUss UHOCTPaHHbLIM A3blKaM Ha OCHOBE HEMPOCEeTeBOro aHanu3a» B CoOCTaBe

AObsvkoB [Jauuun AnekcaHgpoBud, JleBuH AHapen AnekceeBuv,
BanpamoBa Autay My6apu3-kbi3bl

y4aCTHUKM

yCrneLwlHo BbicTynuna Ha [lemo-aHe u 3aseplunna obyyvyeHune no AkcenepaunoHHon nporpamme MY
peanu3oBaHHOW B pamkax deaepansHoro npoekta «lnatdopma yHUBEPCUTETCKOMO

TEXHOMOTMYECKOro NpeAnpUHUMaTenbsCTBay rocy4apcTBEHHOM NporpamMmb|
o1 T;|6pb aekabpb 2023 r.)

«Hay4Ho-TexHonorm4yeckoe pas3sutne Poccuinckol <Dep, ,me,» T,

MpopekTop No Hay4HOW paboTe M UHHOBALWMOHHON Aef én BE. < )
e T C.M. BacuH
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00O OIf «JIUHI'BA»

+7(8412) 20-06-36 Poccus, 440062 r. Tlensa, yn. Xopouras 1. 90
lingua_center@mail.ru OI'PH 1185835008281
WHH 5836687032

Hcex. Ne 1 ot «20» oxTsa6ps 2023 .

®enepanbHOE TOCYIAPCTBEHHOE
bromkeTHOE yapexaenue «Donra
COJICHCTBAS Pa3BHTHIO MaJBIX GopM
TIPEATPUATHI B HAyIHO-TEXHUIECKOH
chepe» (DoHA COneHCTBHST HHHOBAITHAM)

T'enepambHOMY AHPEKTOPY
Ionsxoy Ceprero ['eHHaBEBHTY

VBaxkaembrii Cepreii lennagseBny!

HacrosmmM mmcemom kommanna OO0 OIL «JIMHIBA» B mune IenepansHOrO
mupexropa JlarnoBoit ExarepuHsl ANeKkCaHAPOBHBI BHIpaXKaeT 3aHHTEPECOBAHHOCTH B
peamy3alliid ¥ TIPOABWKCHHU TpoekTa Mlpsuxopa [lanmwma «Pa3paborka uHbOpManMOHHOH
CHCTEMBI OpraHHM3allMM Ipollecca IMUCTAHIMOHHOTO OOydeHHs WHOCTPAHHOMY SI3BIKY C
[IPUMCHCHHEM HEHPOCETEBEIX TEXHONOTHI B paMKax riporpammel «YMHUKY.

Ilpoext mpencraBnsger coboif MHOTOMORYIBHYIO HH(QOPMAIMOHHYIO CHCTEMY, Ko’mpax
IpeiHa3sHayeHa A4 NoBhineHus 3Gh(eKTHBHOCTH NpoLecca H3y4eHUs HHOCTPAHHBIX S3BHIKOB,
ONTHMH3AIUH B3aUMOAEHCTBAS MEXIy 00ydacMBIM H MEHTOPOM, W PelICHHAS CIEAYIONIAX 3aa4
06pa3oBarensHOro Npoiecca:

- aBTOMATH3aL|s [IPOBEPKH 3HAHHI;

- hopMEpOBaHNE HHINBHIYATLHEIX 00pPa30BaTEALHEIX TPACKTOPHIA;

- TIPHMCHEHHE YAOOHOTO ¥ WHTEPECHOTO Ul YUCHUKOB (popMaTa BBIMOIHCHUS JOMANTHUX
3aaHMIL;

- c6Op ¥ CHCTeMaTH3alMs HaITHOM CTaTHCTHKA 0OYdeHUS U1 MEHTOPOB.

B xone pearmzanun mianupyeTcs pa3paboTka TpEX HeHpOCETEBBIX MPOTPAMMHBIX MOAYIICH
JUIS OTpENENIeHNs] CTENeHN TEKYIIEero BHHMAaHHA, CTENEHH OCBOCHHME MarepHuana ¥ COCTAaBJICHHS
ONTHMATBHOTO TIOpSAKa W3yJ9acMOTO MaTepHala B paMKaX WHAMBHIYaIbHBIX 00pa30BaTeNbHBIX
Tpaexktopuii. KpoMe Toro, muiaHHMpyeTcs pa3paboTKa aJMHHHCTPATHBHOTO Web-TIpHIOXEHUS H
MOOHILHOTO NIPUIOKEHUS [ U3YdEHUS HHOCTPaHHBIX S3HIKOB.

Kommanus nopnepxuBact ydacrtue Ilpoexkta B IpaHTOBOM KOHKYpPCE NpOrpaMMbl
«YMHUK» # pekoMeHIyeT NPOEKT K pACCMOTPEHHIO KOHKYPCHOH KOMHCCHEH.

Komnanus roToBa oka3ars KOHCYNLTaTHBHYIO M HH(opManHoHHy0 noaaepxky Ilpoekry,
a TaKKe SKCTEPTHYI MOMACPXKKY B IHIE CBOMX COTPYAHHKOB. Kpome Toro, ofecneunTs
OCBEIIEHHE TIPOEKTa Ha CBOMX UWHOOPDMAUMOHHBIX pecypcax: caiit Kommammu —
https://centerlingua.ru/, rpynmna B coxmamm oii-eery BKonTaxre — https://vk.com/centerlinguaru.

E.A. JlatnoBa

TeHepanbHBIH TUpEKTOP

Pucynok B.1 — [Tucemo nognepxxu ot OO0 OL «JIunreax
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MHHOBPHAYKH POCCHUHA
R, DeepaabHOE roCy1apCTBEHN0e Gr0KeTHOE 00pa30BaTeILHOE
A yupeskeHne BhICHIEro 06pa3oBaHust

&

>
§ 1% &
s i3 «Ilen3zeHcKkuii rocyiapCTBEHHBIN YHUBEPCUTET»
o ~
% . (®T'BOY BO {JII'Y»)
e B verse yi. Kpacnas, 1. 40, r. ITensa, Poccus, 440026

Ten/daxc: (841-2) 56-51-22, e-mail: cnit@pnzgu.ru, http://www.pnzgu.ru
OKIIO 02069042, OTPH 1025801440620, THH/KIIIT 5837003736/583701001

Ne ®enepanbHOe TOCYIapCTBEHHOS
GromKeTHOE yupexenne «PoHx
Ha Ne ot COZIEHCTBHS PA3BUTHIO MAIBIX HOpM
IpPEANpHUATHI B HAyYHO-TEXHIIECKOH
cepe» (PoHA CONEHCTBHS HHHOBALMSIM)

IenepaabHOMY JUPEKTOPY
Tonaxosy Cepreto I'eHHazpeBUIY

VBaxkaembiii Cepreii I'ennanbesnu!

HacrosmuM mHCEMOM Kadempa «MaremaTHyeckoe OOecredeHue M NPAMEHCHHS OBM»
TTeH3eHCKOrO TOCYAaPCTBEHHOTO YHHBEPCUTETA B JIMIE 3aBEyIONIEro xadenpoit Koznosa Annpes
IOpbeBHYa BEIPAXKAET 3aHHTEPECOBAHHOCTh B PEATM3AIMA U NPONBHKCHHMM IPOCKTA JpsuxoBa
Jlanuuna «PaspaGoTka HHGOPMAIMOHHON CHCTEMbl OpraHH3alliH Iponecca JIMCTAHITHOHHOTO
0byueHHs WHOCTPAaHHOMY S3BIKY C IIPUMEHCHHEM HEHPOCETEBBIX TEXHONOTHI) B " pamkax
nporpammsl «Y MHHUK».

[IpoeKT NpencTaBiIseT OO0 MHOrOMOIYJBHYIO nH(GOPMAIMOHHYIO CHCTEMY, KOTOpas
NpeaHasHayeHa UL IOBBIIEHHS 3)QEKTHBHOCTH Ipolecca H3yHYCHHS HHOCTPAHHBIX SSBIKOB,
ONTHMU3AIMY B3aMMOACHCTBYS MeXIy o0yJaeMbIM M MEHTOPOM, H DELICHHMs CICAYIOMHX 3ajad
00pa3oBaTeIBHOrO Ipolecca:

- aBTOMATH3aIlKs IPOBEPKU 3HAHHI;

- OpPMHpOBAHHE MHUBH/YATBHBIX 00pa30BATEBHEIX TPACKTOPHIL;

- IpuUMeHeHHe yHOOHOTrO M MHTEPECHOro JUIA YIEHHKOB (opmara BBIIOIHEHHS JOMAIIHHX
3a/1aHHUT;

- c6Op ¥ CHCTEMATH3AIMS HATTIAAHOM CTATHCTAKY OOYUEHHS JUI MEHTOPOB.

B xone peanuzanuy IUIAHUPYETCS paspaboTka TpEX HEMPOCCTEBBIX MPOrpaMMHBIX Mozyei
JUISL OTpeJieNieHus CTENEHH TEKyIIero BHUMaHWs, CTCTICHM OCBOSHHs MaTepuana M COCTaB/ICHHA
ONTHMAIBHOTO ITIOPS/KA H3yJaeMOro MaTepuaia B paMKaX HMHIMBHyaJbHBIX 00pa3oBaTeIbHBIX
Tpaexropuit. Kpome ToOro, miaHupyercs paspaGoTKa aIMHHHCTPATHBHOIO web-TIpIIOXKEeHHs 1
MOGHIIBHOTO TIPHJIOXKCHHUS JIsk H3yYEHHS HHOCTPAHHBIX A3BIKOB.

Kommanus ToAfepkuBaeT ydactde IIpoekTa B TIPaHTOBOM KOHKypCE IpOTpaMMBI
«YMHVK» 1 peKOMEHIyeT IPOEKT K PACCMOTPEHHUIO KOHKYPCHOH KOMHUCCHEH.

KoMIIaHHAs FOTOBA OKA3aTh KOHCYIBTATHBHYO H MH(OPMAIHOHHYIO TIOMIEPXKKY [IpoekTy, a
TaKKe SKCIEPTHYIO TIOJUIEPIKKY B JILE CBOHX COTPYAHUKOB. Kpome Toro, 00€eCIeunTh OCBEIEHHE
IPOEKTA Ha CBOMX MH(MOPMAIMOHHBIX peCcypeax: CalT Komnanuu — https://dep_mopevm.pnzgu.ru,
rpynna B conuainpHoii cetu BKonTakre — https://vk.co ipevm.

3apenyromuit Kagempoi ‘ A.JO.Ko3nos

Pucynok B.2 — Ilucemo nogaepsxku ot kadeapsrt MOull9BM
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I'enepansHomy mupekTopy
donaa coleHCTBUSI HHHOBALMSAM
C.I'. [lonsikoBy

Yeaxaemblit Cepreli ['ennabesuy!

Kapenpa «Pycckuil s3blk  Kak  MHOCTpaHHLL»  MHCTHTYTA  MEWKIyHAPOIHOIO
corpynanyecrsa PI'BOY BO «llensenckuil rocysapeTsetHblii YHHBEPCHTET» HACTOSLIIM
[IMCBMOM BBEIP&)KACT 3aMHTEPECOBAHHOCTL B PEANM3aLMK M [POABHIKEHHM NpoekTa J[psuKkoBa
Hannnna «Paspaboria HHYOPMALMOHHON CHCTEMBI OPraHM3ALME [POLECCA AHCTAHLMOHHOTO
o0ydenuss MHOCTPAHHOMY S3BIKY C NPHMEHEHHEM HEHPOCETEBBIX TEXHONOIMIl» B paMKax
nporpammel «Y MHUK».

JlaHHBI MPOEKT NPEACTABIAET COBOM MHOTOMOLY/IbHYIO HH(OPMAHOHHYIO CHCTEMY H
HANpaBICH HA pPEUICHHE AaKTyanbHOI npobiieMbl MOBbienHs d(QEeKTHBHOCTH mpoLecca
M3YUCHHS. WHOCTPAHHBIX SI3BIKOB, ONTUMM3ALMHM B3aUMOIEHCTBHS MEXKIY OOYYaeMbIM H
MEHTOpOM. 3ajauu, [MOCTABJECHHbIC B [POCKTE (ABTOMATH3AIMS  [IPOBEPKHU 'jﬁa};nﬁ;
(opmHpoBaH¥e HHAMBMAYATBHBIX 00pa30BATENbHBIX TPASKTOPHIL: NMpHMEHEHHEe YIOGHOTO M
MHTEPECHOTO UL YYCHWKOB  (hopmarta  BBIIOJTHEHHs JOMAIIHMX 3ajaHuil; cBop u
CHCTEMATH3alMsl HArJISLIHON CTATUCTUKM OOYYEHHs Ul MEHTOPOB), HMEIOT BaKHOE 3HAUYEHUE
A1st NOBbIIEHNS ) PEKTHBHOCTH 06Pa30BATENLHOrO MpoLecea.

Cornacno npejtycMOTPEHHOMY IUIAHY [POEKTA B XOJE er0 peas3alii MJaHUPYeTCs
paspaboTka TpEX HeHpOCETEeBbIX NPOrPaAMMHbIX MOAYJIEiT JUis ONpPeaeien s CTENeHH TeKyLIero
BHUMaHHS, CTEIIEHH OCBOCHMSA MaTepuana M COCTAB/IEHHs ONTHMAJIbHOIO [OPAIKA H3yYaeMoro
Marepuana B pamKax MHIAMBHIYaJbHBIX 00pasoparelbHbIX Tpaekropuil. Kpome Toro,
[IAHUPYETCs paspaboTKa aAMUHUCTPATUBHOIO Web-IPHIIOKEHNS H MOOM/IBHOTO MPHIOKEHHs
AT M3YYCHHS  HMHOCTPAHHBIX  si3bIKOB. CumTaeMm, JaHHBIE paspaboTKW OyayT MMeTh
TMPaKkTHIECKYIO HIEHHOCTL M MOTYT HaliTH NPUMEHEHNE B IIPOLECCe [PEeNoJaBaHuss HHOCTPAHHBIX
A3BIKOB, B TOM YHCJIE PYCCKOIO A3bIKA KAK HHOCTPAHHOTO.

Kadenpa «Pycckuii aspix kax mHOCTpaHHblil» noamepikupaer yuactie Ilpoexra B
FPaHTOBOM KOHKypce mporpammbl «YMHUMK» u pexomenmyer npoekT K paccMOTPEHHIO
KOHKYPCHOM KOMUCCHEH.

Kadenpa rorosa okasars KOHCYJILTATHBHYIO H HH(OPMALMOHHYIO noanepkky [Ipoexty,
4 TAKIKE SKCIEPTHYIO NOAAEPIKKY B JIHLE CBOUX COTPYAHHKOB.

3aBeyromui kadeapoi
«PyCCKuit s3bIK KaK HHOCTPAHHBIH», -

K. (U0 H. W“ O. B. bapabaiu

Pucynok B.3 — ITucemo ot kadeapsl «Pycckuit si3bIK KaKk HHOCTPAHHBIN
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ANropuTMuka

MexayHapoaHas WwkKona
nporpamMMmnpoBaHmus
“ MaTeMaTUKu

DenepajibHOE IOCY1apPCTBEHHOE
OropKeTHOE yupexaenue «DoHT
COZENCTBHS Pa3BUTHIO MaJIbIX Gopm
NPEANPUATUN B HAYYHO-TEXHHUYECKOU
chepe» (DoHI coaeHCTBUS HHHOBAIIHSIM)

['eHepanbHOMY TUPEKTOPY
[TonsixoBy Ceprero ['eHHagBEBHYTY

YBaxaembiii Cepreii 'ennagpreBuu!

HacrosimuM  mucemoMm  MHmuBHMAyanpHbId —npeanpuHumatens TpummHa  Jlapes
JmutpuesHa, ¢pandaisu-naptHep IlIkomsl mporpamMMupoBaHus —«AJITOPUTMHKa» B TOpOJE
ITense u B ropoge KysHelk, BeIpa)kaeT 3aMHTEPECOBAHHOCTh B PEAU3aLMU U [POABUKEHHU
npoekta JlpsuxkoBa [lanumna Anekcanaposuuda «Pa3paboTka HH(GOPMAIMOHHON CHCTEMBI
OpraHW3alli¥ [poLecca AMCTAHLUOHHOIO OOYYeHHS HHOCTPAHHOMY SI3BIKY C TMPHMEHEHHEM
HEHUPOCETEBBIX TEXHOJOTUIM» B pamKax rnporpammsl «Y MHUK».

I[TpoekT mpescTaBiseT cob0d MHOrOMOIYIBHYIO MH(POPMALMOHHYIO CHCTEMY, Kb}opax
NpeHasHayeHa Ul MOBBIIEHHUS 3((OEKTHBHOCTH Mpouecca M3yYeHHs WHOCTPAHHBIX SI3BIKOB,
ONTMMH3ALHUK B3aMMOAEHCTBUS MEXKIY 00y4aeMBIM U MEHTOPOM, U PCLUCHHs CIIEIYIOUINX 3a1a4
00pa30BaTEeILHOrO IIpoLEecca:

- aBTOMATH3aLlus NPOBEPKH 3HAHUIA;

- hopMHpOBaHHE HHANBUIYATbHBIX 0Opa30BaTEIbHBIX TPAEKTOPHI;

- IPMMEHEHNE YIOOHOTO M HHTEPECHOI O [UIsl YUCeHHUKOB (hopMaTa BBITTOJTHEHHS JOMAIITHIX
3a7aHNH;

- cOop ¥ cHcTeMaTH3aLMs HATISHON CTATHCTHKA 00YYeHHs ISl MEHTOPOB.

B xone peamusammu ruiaHupyercs pas3paboTka TPEX HEHpOCETEBBIX MPOrPaAMMHBIX
MOJyJIeH /ISl ONpeJeNeHusl CTENEeHN TEKYIIero BHHMAaHUs, CTEICHH OCBOCHHs Marepuaia u
COCTaBJICHHSI ONTHMAJBHOrO IOpsAKA M3y4aeMOro MaTephala B paMKax HHIUBHAYalbHBIX
o0pa3oBaTeIbHBIX TpaekTopuii. Kpome Toro, miiaHupyercs pa3paboTka aIMAHHCTPATUBHOTO Web-
NPHJIOKEHHS ¥ MOOMIIBHOTO MPHIIOKEHHS [UISl U3YYCHUSI HHOCTPAHHBIX S3BIKOB.

Komnanus mnopmepkxuBaeT ydactue [Ipoekta B IpaHTOBOM KOHKYpCE IPOTPaMMBbI
«YMHHK» 1 pexoMeHIyeT IpOeKT K paCCMOTPEHHIO KOHKYPCHON KOMUCCHEN.

Kommanus roroBa oOka3aThb KOHCYJIbTATHBHYK) W HH(OPMALHOHHYIO MOMIEPKKY
Ilpoekry, a Takxke JKCHEPTHYIO MOINEPKKY B JMLE CBOMX CcoFpy:dnkoB. Kpome Toro,
06ecTIeunTh OCBElIEHHE MPOEKTA Ha CBOMX WH(OPMAIHOHHBIK /)L@X c\ax{rr Komnanun —
https://penza.algoritmika.org, rpymnrna B [ CCTH;‘\“\BK"OHTEIKTe -
https://vk.com/algoritmika_penza. ‘

A
\

Wuausuayansubii npeanpuaamarens Tpummaa {apss )IMﬁ%pﬁéBHa

¥
R

Pucynok B.4 — [IucbMO NOAAEPAKKHU OT HMIKOJBI « AJITOPUTMHUKA»
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DenepanbHOE TOCyIapCTBEHHOE
OromkeTHOE yupexxnenne « Do/
COZIEHCTBHS Pa3BUTHIO MAIEIX HOpM
NIPENIPUATUHN B HAYIHO-TEXHUYECKOH
chepe» (PoHI CORSHCTBHS HHHOBALIASIM)

I'enepansHOMY ITUpEKTOpPY
ITonsxoBy Cepreto I'ennanseBuay

YBaxaemslii Cepreii ['ennaaseBny!

Hacrosmum mucsMoM xommnanust OO0 «OTkphiThie Pemenus» B auie VcmomHUTENSHOTO
nupekropa boukapesa Urops BsdecnaBoBuya BRIpaKaeT 3aHHTEPECOBAHHOCTh B PEATH3alAN U
NPOABIXEHMH mpoekta Jlpsukoa Jlamumima «Pa3paboTka WHGMOPMAIMOHHON CHCTEMEI
OpraHM3alli{ IPOLEcca JUCTAHIIMOHHOTO OOydYeHHs HHOCTPAHHOMY S$3bIKY C TPUMEHEHHEM
HEUPOCETEBBIX TEXHONOTUIY B paMKax mporpaMmsl « Y MHUK».

IIpoexr mpencrapuser coboff MHOrOMOIYIBHYIO HHGOPMALMOHHYIO CHCTEMY, KOTOpas

IpefHa3HaYeHa JUls TOBBINEHHS 3(h(EKTHBHOCTH IpOLecca M3y4YeHHs HHOCTPAHHBIX SI3BIKOB,
ONTHMHU3AIIMN B3aMMONEHCTBHSA MEXTy 00ydacMbIM M MEHTOPOM, W PEIIEHHUs CIIEMYIOMKX 3a1ad
06pa3oBaTeIbHOrO Iporecca:

- aBTOMATH3al¥s] IPOBEPKHU 3HAHUIA,

- hopMMpOBaHHE HHIMBH/IYaTbHEIX 00pa30BaTENIbHBIX TPAEKTOPH;

- IIPUMEHEHHE YIOOHOIO M MHTEPECHOTO IS yYCHHKOB (hOpMara BEIIOIHEHMS TOMAIITHHEX
3a/IaHUH;

- ¢6Op U cHCTeMaTH3alHs HAlIIHOM CTATHCTHKA 00y YEHHS T MEHTOPOB.

B xoze peanmsanuu mwiaHupyeTcs pa3paboTka TpEX HeHpoCeTeBBIX MPOrPAMMHBIX MOTYIei
JUISL ONPENICTICHUs] CTETIEHY TEKYIIEr0 BHIMAHHUS, CTEIIEHH OCBOCHHE MarepHalia W COCTABICHHUS
ONTUMAJIBHOIO MOPSIKA H3y4aeMOIo MaTepuana B paMKaxX HHIMBHIYaIbHBIX 00pa30BaTeIbHBIX
TpaekTopuil. Kpome Toro, mmammpyercs paspaGoTKa aJMHHHCTPATHBHOTO Web-IpHIOKEHHS H
MOOHIIBHOTO NPHIIOXKEHHS JULSL M3y YeHHs] HHOCTPAHHBIX S3BIKOB.

Kommanus monnepxusaer ydactie IIpoekTa B TPaHTOBOM KOHKYpPCE IIPOIPaMMBI
«YMHUK» 1 pekoMeHTyeT MPOeKT K PACCMOTPEHUIO KOHKYPCHOM KOMHCCHEH.

Kommanus rotosa 0Kxa3aTh KOHCYJIETATHBHYO i HHQOPMALMOHHYIO OMIEpXKKy IIpoexTy,
a TaKXe OSKCIEPTHYIO IONIEPXKKY B JMIE CBOMX COTPYAHHKOB. KpoMe Toro, oGecreduTsh
OCBEILICHHE MPOEKTA Ha CBOMX MH(OPMAIIMOHHBIX pecypcax: CaiT ImiardopMbl moaroToBku IT-
CIENHAIACTOB — software-academy.ru, rpyIimbr B conuanbHeIX ceTsax — https:/vk.com/osinitcom;
t.me/open_solutions.

VcnonmHuTe I HEIM JUPEKTO .B. Boukapes
p

Pucynok B.5 — ITucemo nogaepxku ot OOO «OTKpBITHIE pELLIEHU
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MPUJIOKEHUE I
(PEKOMEHIYEMOE)
CNELIM®UKALINA BAPUAHTOB NCIIOJIL30BAHMS
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HaumenoBanue: ABTOPU30BATHCS

ID: 1

KpaTKOG OIMKMCaHUEC: YUCHUK BXOJUT B CBOM AKKayHT, 4TOOBI MOJYYHUTh AOCTYIl K CBOUM (,HO68.BJ'I€HHLIM)
TCPMHUHAM U NOJYYUTH BO3ZMOXKHOCTb UX U3YYdaTh

HeﬁCTByIOHlHe Jidna: YU4CHUK, MOOHIIEHOE IPUIIOKCHUEC, CECPBEP

HpeZ[y'CJ'IOBI/IeZ YUCHUK HC aBTOPU3HUPOBAH

OCHOBHOH MOTOK:

1) Tloxp3oBaTens BBOIUT JIOTUH U MAPOIIH

2) MobunpHOE IPHUIIOKCHUE OTIPABISCT TAHHBIC Ha CepBEp

3) Cepsep npoBepseT HaTMUYUE MONb30BaTels B BJ]

4) CepBep cOIOCTABISICT BBEICHHbIH Mapoib ¢ Xd1eM napoist u3 BJ]
5) Cepsep BO3BpaIaeT reHEPUPYET TOKEH JTOCTYIIA

6) CepBep OTIpaBIAET TOKEH IOCTYIA B MOOMILHOE TIPHIIOKEHHE

7) MoOuibHOE NPHIIOKEHHE 3aIIOMUHAET TOKEH JIOCTyIa

[TocTycnoBre: YIEHHK BOIIEIN B aKKAyHT

Pucynok I'.1 — Crieundukarus npeneaeHTa « ABTOpU30BaThCS»

HanmeHoBaHME: IPUMECHUTh MEXAHUKY BBIOODPA

ID: 2

Kpatkoe onurcanue: moiap3oBaTens H3ydaeT MOIYJIb IO ONPEEIEHHOM TeMaTHKE U BHITIOIHSIET 3a/IaHusl.
MexaHuKa BRIOOpa IPEAMOJIATACT, YTO MOJIb30BATEIIIO MOKA3aH OJMH TEPMHUH, JIJIs HErO MPEICTaBICHbI BApUAHTHI
OTBETOB (OTIpEIeIICHNH), M3 KOTOPBIX HEOOXOIUMO BHIOPATh OIMH BEpHBIN

HeﬁCTByIOHlHe JIMIA: IT0JIb30BaTCJIb, CUCTCEMA

Hpe,[[yc.HOBI/IeZ I10JIB30BATECJIb BLI6paJ'I MOAYJIb OJIs N3YYCHHA

OCHOBHOM HOTOK:
1) Tlomb3oBatenb BEIOUpAECT BAPHAHT OTBETA
2) Cucrema npoBepsieT KOPPEKTHOCTH Maphl TEPMHH-OIIPEICIICHIE

HOCTYCJ'IOBI/IQZ I10JIB30BATCJIb BBINIOJTHUII 3a1aHHUC

Pucynok I'.2 — Cnenuduxanus nperenenTa «ipuMeHUTh MEXaHUKY BBIOOpa»

HanmenoBanue: 106aBUTh IpUMEP UCTIOIH30BAHUS TEPMUHA

ID: 3

KpaTKOC OIINCAaHUC: IIOJIB30BATCIIb I[O6aBJ'I$I€T MMPCIIOKCHHUC nin

CJIOBOCOYCTAHHMC I U3YUCHHSA TCPMHMHA B KOHTCKCTC

JlelicTByronMe JIMIa: Moab30BaTeNb, CUCTEMA

[IpenycnoBue: monab30BaTeNb 100aBUII TEPMUH

OCHOBHOHU MOTOK:
1) Tlonwp3oBaTenb 100aBISET MPEATOKECHHUE UIH CJIOBOCOUCTAHUE

2) Tlpumep no6aBiseTcs B 6a3y JaHHBIX

[TocTycnoBue: mobp30BaTENh 100ABUI MPUMEP UCTIOJIb30BaHUS TEPMHUHA

Pucynox I'.3 — Cnenuduxarus nperenenTa «100aBUTh MpuMep»
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HaumenoBanue: JJo0aBUTh MOIYIIB

ID: 4

KpaTxoe OIIMCAHUC: TI0JIL30BATCJIb )IOGaBJ'IﬂeT MOOYJIb JJid U3YUCHUS

HeﬁCTByIOHlHe JIMIA: I10JIb30BaTCJIb, CUCTCMA

HpeIlYCJ'IOBI/IeZ TMOJIb30BATECJ/Ib CO3AJI MANKy U MOOYJIb

OCHOBHOH MOTOK:
1) Tlomws3oBatens 100ABISIET MOLYJIb B AKY
2) Jlnst Mmoayns B 6a3e JaHHBIX J00ABISETCS POJMTENBCKAS MANKH

HOCTYCJ'IOBI/IGZ I10JIb30BATCJIb Z[OGaBI/IJ'I MO4YyJb

Pucynok I'.4 — Cnenuduxarus npenenenra «J[00aBUTh MOTYJITbY

HanMmeHoBaHMe: M3yUNTH MOIYITh

ID: 5

Kpartkoe omucanne: y9eHHK H3ydJaeT BCe TEPMUHBI, 00beAMHEHHBIE B CJIOBAPHBIA MOTYITh

JelicTByromTHE JIHIa: YICHUK, MOOMIBHOE IPUIIOKEHHUE, CEpBEp

[IpexycioBue: YIeHUK BBIOpAJ CIIOBAPHBIA MOIYIb UL N3y UCHHS

OCHOBHOI IOTOK:

1) VYueHHK HaXHBaeT KHOMKY «BBIyduTh MOIYIIb 3aHOBOY

2) MoOunpHOE IPHUIOKCHUE 3AMUCHIBACT B KAXKIBIA TEPMUH MOAYJISI KOJTMYECTBO TIOBTOPEHHI KaX 0
MEXaHHUKHU, HEOOXOAUMOE JUIsl TOTO, YTOOBI CYMTATh TEPMUH BbIyUEHHBIM.

3) MobunsHOE IPHUIIOKEHUE OTIIPABISACT JAHHBIC U3 IT 2 HA CEpPBEP

4) CepBep coxpaHseT JaHHbIC U3 11 2 B O]

5) MoOuipHOE IPHUIIOKEHUE BHIOUpAET ONMpPEIeICHHOS KOTMYECTBO TEPMUHOB JUIS IIEPBON HTEPALIU 00Y4CHHUS

6) Ilonp3oBaTesb BBHIIOIHACT IO OJHOM NPEATIOKSHHON CHCTEMON MEXaHUKE H3yUCHUS I KaXKIOTO TePMUHA B
paMKax UTepaLu

7) MoOuipHOE IPHIIOKEHHE OOHOBIISET JAaHHBIE IO KOMYECTBY HEOOXOJUMBIX MEXaHUK Ka)KIOr0 TEPMHUHA U3
WTEpALNU B JOKaIbHOU BJ]

8) MoOmIpHOE IPHUIIOKEHUE OTIIPABIISET JaHHbBIE U3 7 Ha CepBep

9) CepBep coxpaHseT gaHHble U3 117 B bJ]

10) Tlonb30BaTenh HAKUBAET KHOMKY MPOJOJIKUTH 00yJYEHHE

11) BeimonssiroTest OyHKTHL 5 — 10 10 TOro, Kak BCe TEPMHUHBI MOIYJISl He OYIYT U3yUEHbI

ITocTycnoBue: ONB30BaTENb BBLyUHII MOJYJIb

Pucynok I'.5 — Cnenuduxanus npenenenta «3yduTs MOTIyIb»

HaumenoBanue: H3y4YUTb TCPMHUH

ID: 6

Kpancoe OIMMCAHUC: YUCHUK U3YyYaCT OJAUH U3 TCPMHUHOB MOJYJISA

JlelicTByronye JIMNa: Y4eHHK, MOOMIbHOE IIPHIIOKEHHE, CEpBEp

[IpexycnoBue: ObI0 MHUIIMMPOBAHO N3YyUESHUE MOIYJIS

OCHOBHOM HOTOK:

1) Tlomnb30BaTeinb BBIMOIHII MEXaHUKY U3YUYCHUS! MPEIbIIYIIEr0 TEPMUHA

2) Tlosnb30Barelnb BBIMONHIET MEXAHUKY H3yueHHs «BbIGOp»

3) MoOunbHOE NMPUIIOKEHHUE YBETHUUBAET CUETUMK MPONIECHHBIX MEXAHUK BBIOOPA JUIs TAHHOTO TEPMUHA

4) MoOuIbHOE IPUIOKEHHME BBIIAET MOJIb30BATENO MEXAHUKY U3YUYEHHs CIIEAYIOLIEr0 TEPMUHA

5) II1 — 15 moBTOPSIOTCS 0 TEX IOP, IIOKA CYETUHK IPOEJAEHHBIX MEXaHUK BBIOOPA HE CPABHAETCS C II€JEBBIM
KOJIMYECTBOM MEXaHUK BBIOOPA, YCTAHOBJICHHBIX MIPH CTAPTE U3YUCHHUS MOTYIISI

6) TIlonp30Barelb BBITOJHII MEXAHUKY U3yUYSHUS MPEbLIYIIEr0 TePMUHA

7) MobuibHOE MPUIOKEHHUE BBIAET MOJIb30BATENI0 MEXAHUKY U3YUCHHSI «ITUCHMO»

8) MobuibHOE MPUIOKEHHUE YBEIUUUBAET CUCTUNK MPONIEHHBIX MEXaHHUK MHChMa ISl TAHHOTO TEPMHUHA

9) MobuibHOE MPUIOKEHHE BBIIAET MOJIb30BATEII0 MEXAHUKY M3YyUEHHUs CIESIYIOIIEr0 TePMHHA

10) T17 — nl 1 mOBTOPSIFOTCS 10 TEX MOP, MOKA CYSTUUK MPOEJACHHBIX MEXAHHUK MUCbMa HE CPABHSIETCS C IIEJIEBBIM
KOJIMYECTBOM MEXaHUK MMUChbMa, YCTAHOBJIEHHBIX MPHU CTAPTE U3YUEHUS] MOIYJIS

HOCTYCJ'IOBI/ICZ I10JIb30BATECJIb BBIYYHNJI TCPMUH

Pucynox I'.6 — Cnenuduxarus npenenenta «3y4uTs TepMun»
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HaumenoBanue: MPUMCHUTb MCXAaHUKY BI)IGOpa

ID: 7

KpaTKOG OINMKMCAHUC: YUCHHUK M3Yy4aCT OAUH U3 TCPMUHOB MOYJIA

HeﬁCTByIOHlHe Jidna: YU4CHUK, MOOHIIBHOE TMPUIIOKCHUEC, CEPBEP

Hpez[ycnomxle: OBLIO MHUIUHUPOBAHO M3YYCHUEC MOAYJIA

OCHOBHOH MOTOK:

1) Tlonb30BaTelb BBIMOIHUI MEXaHUKY U3YUYCHHUS MPEABIIYIIEr0 TEPMUHA

2) MoObuibHOE MPUIOKEHHUE BBIIACT MOTb30BATEI0 MEXAHUKY H3Y4EHUS «BBIOOP»

3) Tlonb30Barelnsb BBIMOIHIET MEXAHUKY H3yueHHs « BoIGop»

4) MoOuibHOE MPUIOKEHHE YBEINYNBAET CYETUUK PONHJIEHHBIX MEXAHUK BHIOOPA JJIst JAHHOTO TEPMHHA
5) MobuibHOE NPUIOKEHHE BBIACT MOJIb30BATE0 MEXAHUKY M3YUEHHS CIESIYIOIIEr0 TePMHHA

HOCTYCJ'IOBI/IGZ CUYCTUYHUK IMPOCACHHBIX MCXaHUK BLI60pa PaB€H C LCJICBBIM KOJNMICCTBOM MCXAaHUK BI)I60pa

Pucynok I'.7 — Cneunduxarus npeneaenTa «npuMeHUTh MEXaHUKY BBIOOpay

HanmMeHoBaHue. NPUMEHHTh MEXAHUKY [HCbMa

ID: 8

KpaTlcoe OIMCAHHMC: YYCHUK M3YYaCT OAWH U3 TCPMHUHOB MOOYJIA

JeiicTByromnie Jna: YIeHUK, MOOMIBFHOE IPHIIOKEHHE, CepBeEp

Hpe,I[YCJ'IOBI/IeZ OBLIO HWHUIUHUPOBAHO NU3YyYCHUC MOAYJIA U CUCTYUK NPOCACHHBIX MEXAHHUK BLI60pa PaBCH C
TCJICBBIM KOJIMYCCTBOM MCXAHHK BbI60pa

OCHOBHOH MOTOK:

1) Tloxp30BaTeNb BBIMOIHUI MEXAHUKY U3yUYEHHS MPEABIIYIIETO TePMHUHA

2) MoOunsHOE IPHUIOKCHUE BBIIACT MOJTH30BATEII0 MEXAHUKY H3YUCHHUS «ITHCHMOY

3) Tlonb30BaTespb BBHIMOIHACT MEXaHUKY H3YUCHHUSI «ITHCHMOY»

4) MoO6uIpHOE MPHIOKEHHE YBEITNUMBACT CICTUHK MPOHICHHBIX MEXaHUK MUChMa JUTS TAaHHOTO TePMHUHA

5) MoOuibHOE MPUIOKEHHE BBIIACT MOJIb30BATEII0 MEXaHUKY M3YyUEHHs CICIYIOIIErO TePMHHA

6) II1 — 05 moBTOPSIOTCS 10 TEX IOP, MOKA CYETUUK MPOSACHHBIX MEXaHHUK MTUCbMa HE CPABHSETCS C 1IEIEBbIM
KOJINYECTBOM MEXaHHUK IHChMa, YCTAHOBICHHBIX IIPH CTAPTE M3YYECHUS MOIYJIS

HOCTYCJ'IOBI/IQZ I10JIb30BATCJIb BBIYYHJI TCPMHH

Pucynox I'.8 — Cnenuduxarus nperenenTa «IpuMeHUTh MEXAHUKY TTHChbMay

IIpeueneHt N3yuuth MOayIIb

ID 1

Kpatkoe HaGop neticTBuii, B pe3ynbTaTe KOTOPBIX MOJIH30BATENb 3aIOMUHAET TEPMHUHBI,
ONKCaHHUE COCTaBIIAIOLIME MOJYJIb

I'naBHble akTepel | Ilonbp3oBaTeins

Bropocrenenssie | -

aKTepsl

[penycnoBust [onp30BaTeNnb aBTOPU30BAH B CHCTEME M BHIOPAl MOJLYJIb JUISl H3YUEHHUS

OcHoBHo#i motok | 1. Tlonp3oBarens BHYTpH MOIYIIS HAKMMAET Ha KHONKY «M3y4nTh MOIyb)
2. Cucrema NoKa3bIBaeT MOJIb30BATEINIO IIEPBYIO MEXaHUKY M3YUEHHS TIEPBOTO TEPMHUHA
3. Tlonp3oBarens BBHIIOIHAET MEXaHUKY O0ydeHHS
4. Eciu nonp30BaTeib BHIIOIHII MEXAHUKY O0ydeHHS IPaBUIIBHO, TOTAA
4.1. TlonoXuTeNbHBIN pe3ynbTaT Al TEPMHHA U MEXaHUKH HEPEIacTCs B allTOPUTM

HU3Y4YEHUSI
5. Hnaue
5.1. OrpunaTensHBIN pe3yabTaT A TEPMUHA U MEXAHHUKH [IEPEJaeTCs B aJlTOPUTM
HU3Y4YEHUSI
6. AJNTOpUTM HOBTOPSIETCS JIO TEX MOP, MOKA M0JIb30BATEIb HE BEIYUUT BCE TEPMHHBI
ITocTycnoBus -
AnbTEpHaTUBHBIE | -
IIOTOKH

Pucynok I'.9 — Cuenapuii npenenenra «M3yunts MOy b



MPUJIOKEHME J{
(PEKOMEHIYEMOE)
CIACOK 3AJIAY TUATPAMMBI TAHTA
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Hazganne sagaqmn ~ | [OnutensHc » Hauwano « Owxonuadi « | [Npegwects v  Hassanna pecypcos
Hauano npoexra 0 aHeRn Bc01.10.23 Bc01.10.23
4 NpepBapUTenbHbIA aHanu3 21 nHeit My 02.10.23 NMu30.10.23 1 3nexTpuuecTeo[l KBT * u]
AHaNU3 uppoBbIX NOAXOA0B K M3YYEHMI MHOCTPAHHbIX A3bIKOB 20y MH02.10.23 Cp04.10.23 1 AHaNUTHK;3NexTpruyecTeo[20 KBT
0OB30p aHanoroe 404 4105.10.23 H4112.10.23 3 AHaNUTHK;3nexTpuyecTeo[40 KBT
4 Ananuz TpeboBaHMi 3,75 gHeid  4Yr12.10.23 Cp18.10.23
AHaNu3 pyHHUMOHANBHBIX TpeBoBaHMiA 10y Br17.10.23 Cp18.10.23 4 AHaNUTUK;3nexTpruuecTeo[10 kBT
AHaNu3 HedyHKLMOHANbHbIX TpeboBaHWA 10y H4T12.10.23 Mr13.10.23 4 AHaNUTHK;3NexTpruyecTeo[10 kBT
MocTaHoBKa Lenei M 3afad Ha paspaboTry 10y Cp 18.10.23 471159.10.23 6;7 AHanUTUK;3nexTpuyecteo[10 kBT
DopmupoBaHue T3 60y 4Y7119.10.23 MH30.10.23 8 AHanuTur;Backend-paspaboTumk
4 [IpoeKTHpOoBaHHE 16,88 gHei BT131.10.23 (Cp22.11.23 9
Boibop apxmTekTypbl MC B Lenom 40y Br31.10.23 BT14.11.23 9 Backend-paspabotumk;Mobile-p:
Boibop apXxMTEKTYpbI cepBepa 40y Br14.11.23 Br21.11.23 11 Backend-pazpaboTunk;3nexTpuy
BbiBOp apXMTEKTYPbI KAKEHTA 20y Br14.11.23 Mr17.11.23 11 Mobile-pazpaboTumk;3NekTpHUE
MpeaeapuTeNbHOE NPOEKTHPOBaHKe B[, 10y Br21.11.23 Cp22.11.23 11;12 Backend-pa3paboTumk;3nerTpuy
4 Peanuiauua 130,88 gHeit Cp 22.11.23 Yr23.05.24 2;10
3awrynka 0 oHeH Cp22.11.23 (Cp22.11.23 10 Nuuenana Pycharm Professional[
4 Peanuzalua cepeepa 73,75 pHeid Cp22.11.23 Br05.03.24 11;12
- ClfCD 16,13 gHed Cp27.12.23 4r18.01.24 11
> b 39,38 gHei Cp 10.01.24 B105.03.24 14
> PaspaboTra cepBucos 30,63 gHei Cp13.12.23 Yr25.01.24 35
[BWHOK Neperpysiy umnopTa 60y Cp 29.11.23 41 25.01.24 12 Backend-pa3spaboTumk;3nerTpuy
MpoekTMpoBaHMe Swagger-uHTepdeica 79y Cp22.11.23 (Cp06.12.23 9;11;12 Backend-pa3spabotumk;Mobile-p:
Peanwzauma http-cepeepa no swagger MHTepgeiicy, BO3BpaLLatoWemMy 3ar1YLLIKK AaHHbIX 404 Cp06.12.23 Cp13.12.23 34 Backend-paspaboTtumk;3nerTpuy
4 Peanuzalua WIMeHTa 130,88 gHeit Cp22.11.23 Yr23.05.24 11;13
Peanw3auma anroputma obyueHua 120y Cp22.11.23 MH25.12.23 13 Mobile-pazpaboTum; AHANMTHK;E
Peanv3aumna B3aMMOSEeACTBMA MEHKIY M30NATAMHM 404 Cp22.11.23 Br02.01.24 13 Mobile-pa3zpaboTumk;3nekTprye
4 Peanu3alua CepBHCa CHHXPOHHU3aLUWK 70 gHeit Cp06.12.23 Cp13.03.24 34
FeHepauma http-knueHTa Nno swagger-maxeTy 20y Mu 08.01.24 Cp 10.01.24 34 Mobile-pazpaboTumk;3nekTprue
PazpaboTHa KNacca B3aMMOLEACTEMA C CEThH 30y Cp06.12.23 MH08.01.24 13 Mobile-pazpaboTumk; InekTprue
paspaboTHa pacwMpeHnid anA o@HoBNeHMA B, 20y Cp 10.01.24 MMH 29.01.24 47 Mobile-paszpaboTumk;3nekTprye
Peanuiauma oTNPaBKM NOKANBHBIX M3IMEHEHWI Ha cepeep 404 My 29.01.24 Cp 21.02.24 35;42 Mobile-pazpaboTumk; InenTpuue
Peann3auma 0BWHKa cOBbITHIA 80y Cp06.12.23 (Cp13.03.24 13 Mobile-pazpaboTumk;3NekTpHUE
> NokansHaa b 67,75 gHeid Cp22.11.23 MNH 26.02.24 13
4 Peanusalua NONL30BaTENbLCKOTD MHTEpdeiica 106,38 gHei Cp 27.12.23 4t 23.05.24 65;66;67
PeanMiauma ABWHHA HABMIaLMKM 60y Cp27.12.23 Y129.02.24 13 Mobile-pazpaboTumk;3nekTprue
> BcTpamBanue B Ul BO 76,25 gHeid Cp07.02.24 Yt 23.05.24
> Peanu3auma gu3aiH-maKeTa 43,38 gHed MT112.01.24 Cp13.03.24
4 Pa3paboTka nonb3oBaTeNbLCHOTO MHTEpdeiica 37,13 gHeid Cp22.11.23 MNr12.01.24 9;13
PazpaboTka HOHLENLMKA AW3aiHa 40y Cp22.11.23 (Cp29.11.23 13 OunzaiHep;3nexwTpruecteo[40 KB
Pa3zpaboTra HOHLEMNLMA IKPaHOB 60y Cp29.11.23 MH11.12.23 65 [Oun3aiiHep;3nexTpuuecteo[60 KB
Pa3paboTKa cxembl NEPERIYEHNA IKPAHOB 164 YT 14.12.23 Cp27.12.23 66 [Omn3aiiHep;3nekTpryecTeo[16 KB
Pa3paboTKa 3KPaHOB aBTOPM3ALIMKM M PETUCTPALLMK 16y Cp 27.12.23 Nt 29.12.23 66 Omn3aiiHep;3nekTpruecTeo[16 KB
PazpaboTka IKPaHOB HABMIALKWM MO OMPEKTOPHMAM 24y Mn 01.01.24 Cp 03.01.24 66 [OunzaiHep;3nexrTpuuecteo[24 kB
PazpaboTia 3KpaHoB Moaynei 24y Mr29.12.23 MMH08.01.24 66 [Oun3aiiHep;3nexkTpuuecteo[24 KB
Pa3paboTka 3KpaHoB 0DyYeHUA 80y MH18.12,.23 Mr12.01.24 66 [Omn3aiiHep;3nekTpryecTeo[B0 KB
Pa3paboTKa IKPaHOB HACTPOEK 24y MH11.12.23 4114.12.23 66 Omn3saiiHep;3nekTpruecteo[24 KB
4 TecTupoBaHue 131 gHe# Cp06.12.23 Y7 06.06.24
» HanucaHue unit-Tecroe 9,25 nHeid Cp06.12.23 Br19.12.23 34
PyyHOE TECTMPDOBAHKWE CNOMHBIX CLUEHaPWeE 4NA cepeepa 40y BT05.03.24 BT 12.03.24 17;21;18;24;3: TeCTMROBLWMK; 3NeKTpryecTBo[40
PyuHOE TECTUPOBaHWE MOBMNBHOMO NPUAOHEHHUA 80y Y1 23.05.24 Y106.06.24 36 TecTMPOBLLMK; 3NEeKTpUUeCTBO[30
COCTaBNEHWE TEXHWUECHOM AOKYNEHTaLMK U N3 80y Yt 23.05.24 4706.06.24 15;36:64 AHANUTHR;INerTpUuecTeo[1 KBT®

OHOHYaHWe NpoekTa 0 aHer Y1 06.06.24 Y71006.06.24 2;10;15;73;85
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MPUJIOKEHME E
(PEKOMEHIYEMOE)
MPOEKTUPOBAHUE IMOJIb30BATEJILCKOIO UHTEP®ENCA
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MPUJIOKEHME 7K
(PEKOMEHIYEMOE)
PEAJIM3ALIUS MTOJIb30BATEJIBCKOIO UHTEP®ENCA
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MPUJIOKEHUE U
(PEKOMEHIYEMOE)
PE3YJbTATHI ®YHKLIIMOHAJIBHOI'O TECTUPOBAHUS



Jluctunr N.1 — YcnemHoe co3ianue TepMrHa

"data": {
"term": "string",
"definition": "string",
"id": "3fa85f64-5717-4562-b3fc-2c963f66afasc",
"module id": "3fa85f64-5717-4562-b3fc-2c963f66afac",
"created at": "2024-05-31T13:32:57.214z2",
"updated at": "2024-05-31T13:32:57.2142"

b

"errors": [
"string"

1,

"info": {
"api version": "0.0.1",

"deprecated": false
}

Jluctunr N.2 — Co3znanue TepMuHa 6€3 ueHTu(pruKaTopa MOTyIst

"data": null,

"errors": [
{
"error type": "validation",
"message": null,

"description": null,
"status code": 422,
"detail": [
{
"loc": [
"body" ,
"module id"
I
"msg": "Field required",
"type": "missing"
}
I
"body": {
"term": "string",
"definition": "string"

}

1,

"info": {
"api version": "0.0.1",
"deprecated": false

}

Jluctunr U.3 — Co3ganue TepmMuna 6e3 naeHTuduKaTopa MOIys

"data": null,
"errors": [
{
"error type": "validation",
"message": null
"description": null,
"status code": 422,
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"detail": [
{
"loc": [
"body",
"definition"
I
"msg": "Field required",
"type": "missing"
}
1,
"body": {
"term": "string",
"module id": "3fa85f64-5717-4562-b3fc-2c963f66afac”
}
}
1
"info": {
"api version": "0.0.1",

"deprecated": false
}
}

Jluctunr 1.4 — Co3ganue TepMUHa ¢ yKa3aHUEM HECYILECTBYIOMIETO B O] MOJTYJIS

"data": null,

"errors": [
{
"detail": "Conflict"
}
] 4
"info": {
"api version": "0.0.1",

"deprecated": false
}
}

Jluctunr N.5 — Co3panne TepMrUHA HEABTOPU3UPOBAHHBIM MOJIb30BATEIEM

"data": null,
"errors": [
{
"error type": "not authenticated",
"message": null
"description": null,
"status code": 401,

"detail": "Not authenticated"
}
1,
"info": {
"api version": "0.0.1",

"deprecated": false
}
}

Jluctunr 1.6 — Ycnemrnoe oOHOBICHUE TEPMUHA
"data": {

"term": "updated term",
"definition": "string",
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"id": "0bdlf733-87ab-4bdf-aa62-87belee7£83c",
"module id": "513384f3-8439-4ef7-912c-40534be9736a",
"created at": "2023-11-20T19:43:44.071330",
"updated at": "2024-05-31T14:15:44.197675"

b

"errors": null,

"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr N.7 — O6HOBIEHHE TEPMHUHA C MTOJIEM BPEMEHHU OOJIBIIIUM, YeM TEKIIIIEee

"data": null,

"errors": [
{
"error type": "validation",
"message": "not set",
"description": null,
"status code": 422,
"detail": [
{
"loc": [
"updated at"
1,
"msg": "datetime is a future",
"type": "uncorrected"
}
1,
"body": {
"term": "updated term",
"definition": "string",
"updated at": "2025-05-31T14:15:02.991000"
}
}
1,
"info": {
"api version": "0.0.1",

"deprecated": false
}
}

Jluctunr 1.8 — OOHOBIIEHHUE C TOJIEM BPEMEHU MEHBIITUM, YeM YCTAaHOBJICHHOE

"data": null,

"errors": [
{
"error type": "data",
"message": "time is less than current",

"description": null,
"status code": 422,

"detail": [
"updated at"

1,

"body": {
"term": "string",
"definition": "string",

"updated at": "2023-06-01T07:34:13.4422"
}



I

"info": {
"api version": "0.0.1",
"deprecated": false

}
}

Jluctunr 1.9 — OOHOBIEHUE TEPMHUHA C HECYIIECTBYIOIIUM HACHTUPUKATOPOM

"data": null,

"errors": [
{
"error type": "not found",
"message": "not set",

}
I

"description": null,
"status code": 404,
"detail"™: {}

"info": {
"api version": "0.0.1",
"deprecated": false

}
}

Jluctunr U.10 — OOHOBJIEHHE TEPMUHA HE aBTOPOM TEPMHUHA

"data": null,

"errors": [
{
"error type": "forbidden",
"message": "not set",

}
I

"description": null,
"status code": 403,
"detail": {}

"info": {
"api version": "0.0.1",
"deprecated": false

}
}

Jluctunr U.11 — [TonydyeHnne TEpMUHOB U3 OJTHOTO MOJYJISI C TUMUTOM 3

"data": [

{

"term": "earn",

"definition": "szapabaTeBaTh",

"id": "dcad43768-3afd-47d9-8b73-3£315b45d084",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "make money (made, made)",

"definition": "s3apabatTeBaTh",

"id": "64277a6e-127c-4d6a-9fea-13501388b530",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
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}
I

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "cost (cost, cost)",

"definition": "cTourn",

"id": "0e927dl12-4fda-4f8a-adld-cfdb7£d388cd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr U.12 — [lonydenne TEpPMUHOB U3 OTHOTO MOJYJS € IUMUTOM 10
{
"data": [

{
"term": "earn",
"definition": "zapaBarTHBarn",
"id": "dca4d43768-3afd-47d9-8b73-3f315b45d084™",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

by

{
"term": "make money (made, made)",
"definition": "zapabatTeBaTh",
"id": "64277a6e-127c-4d6a-9fea-13501388b530",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

br

{
"term": "promote",
"definition": "mponBuTaThb, peKJaMMpPOBATL, [OBHWATL IO CJyxBe",
"id": "2de2897b-f3e7-4f8c-a434-d67£fc4152908",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

b,

{
"term": "charge",
"definition": "Gpare njary",

y

"id": "499b0474-1b85-4471-8a07-869bpd874e2a7",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "estimate",

"definition": "ouenwBatrn",

"id": "c3fdd4b5-5e6b-443b-9062-b7ca23a2eb7£t",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
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"term": "account",

"definition": "cumrarn, BecTu yuetr",

"id": "eda7249d-4094-4e27-bacb-cc09%ad7fb8ff",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "invest",

"definition": "uuBecTupoBaThL",

"id": "a470e759-c9%9a4-4119-9533-6£048995c6bl",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "assess",
"definition": "ouenwmBatrn",
"id": "72fb96c3-bb8a-4d58-ad4df-e080ae25e095",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
br
{
"term": "compete",
"definition": "xounkypupoBaTb",
"id": "723b922f-dc8c-4cec-8be0-98e6e73fc452",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "cost (cost, cost)",
"definition": "cTourn",
"id": "0e927d12-4fda-4f8a-adld-cfdb7£fd388cd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
1,
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr U.13 — [MomydyeHne TEPMUHOB U3 OJTHOTO MOYJISL C TUMUTOM

"data": [
{
"term": "cost (cost, cost)",
"definition": "cTourn",

"id": "0e927d12-4fda-4£f8a-adl4d-cfdb7£d388cd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
"term": "earn",

"definition": "=zapabarmBarn",
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"id": "dca43768-3afd-47d9-8b73-3£315b45d084",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "make money (made, made)",

"definition": "s3apabatThBaTh",

"id": "64277a6e-127c-4d6a-9fea-13501388b530",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "promote",

"definition": "mponBuTraTbh, pekJIaMMPOBaTb, IIOBHWATEL IO
"id": "2de2897b-f3e7-4f8c-a434-d67£c41529b8",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "charge",

"definition": "Bpars njmary",

"id": "499b0474-1b85-4471-8a07-8690d874e2a7",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "estimate",

"definition": "ouenwBarn",

"id": "c3fdd4b5-5e6b-443b-9062-b7ca23a2eb7£f",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "account",

"definition": "cumrars, BecTu yuer",

"id": "eda7249d-4094-4e27-bacb-cc09%ad7fb8ff",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "invest",

"definition": "wmuBecTumpoBaTh",

"id": "a470e759-c9%9a4-4119-9533-6£048995c6bl",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "assess",

"definition": "ouenwBatrn",

"id": "72fb96c3-bb8a-4d58-ad4f-e080ae25e095",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "compete",
"definition": "koHkypupoBaTh",

cayxbe",
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"id": "723b922f-dc8c-4cec-8be0-98e6e73fc452",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "purchase",

"definition": "moxkymarn",

"id": "f784ae8d-b6c9-4682-8346-1e4d891d72f6",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "evaluate",

"definition": "ouenwBarn",

"id": "c2bcd52f-caad-4b47-a81b-0£f0179cf9fal",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "trade",

"definition": "Topromarn",

"id": "044676da-a33a-42ae-9d98-6ce853cf7846",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "market",

"definition": "mponBmuTraThb Ha pHHKe (pekjlaMuMporBaThb) ",
"id": "95f3ac6a-dd35-49d2-8826-8009a44e360d",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "withdraw",

"definition": "cHuMaTL (OeHLIM CO cueTa B OaHke)",
"id": "28ad02e5-647d-4dc7-b263-7dd7¢c1735e65",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "convert",

"definition": "xouBepTumpomaTh",

"id": "el0e298a5-4ad6-4c6d-bc56-dab9413b6daa",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "spend (spent, spent)",

"definition": "TpaTuTh (Hanp. IOeHbIU), NPOBOIUTHL Bpemsa",
"id": "fdf9bf83-51d3-4df8-9ee2-10ac33aledbd",

"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "buy (bought, bought)",
"definition": "mokymarp",



"id": "78bf43c6-e5b4-43ea-87el1-84fae74365eb",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "sell (sold, sold)",

"definition": "mpomamatbp",

"id": "723f2f7e-bb02-4263-bcae-3b6d40eldecs",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "deal (dealt, dealt)",

"definition": "BecTu gmena",

"id": "a23e657b-2880-4990-be2f-0c22d6befl86",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "produce",

"definition": "mpoumsBomurn",

"id": "7388a982-85df-42f2-9363-b1d0f6549738",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "save",

"definition": "mesaTbp cOepexeHMs, DKOHOMUTH",

"id": "349589f8-8a48-4358-929d-02ce0f9p0435",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "rule",

"definition": "mpaBuTh (BJRAacTBOBATH)",

"id": "175a3b99-3f9c-4bf5-8dcf-4c45f41f81ba",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "elect",

"definition": "BeOupaTe (Ha BHOOpPax)",

"id": "fecb963a-17fa-4740-a954-db43ab2fc938",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "vote",

"definition": "rojmocoratTn",

"id": "acOaac4d-d725-411a-9622-966a6d701c58",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "contribute",
"definition": "BHOCMTHL BKJIAO BO uTOo-TO",
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"id": "9f65debb-8d8a-48e0-8fld-eabad602e89e",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "settle",

"definition": "paccenarbcsa (cozmaBaTh IocejieHue)",
"id": "748e3ee3-9f88-458f-a28e-8d2cf407%9a74",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "impose",
"definition": "Hanarate (Hanp. oBsa3aTesbcTBO)",
"id": "5al%9be98-4a18-4bcc-9£f75-62f61511538a",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "transfer",
"definition": "nepenaBaTb, NepPeBOIUTHL (Hanp. OeHbru)",
"id": "d5bbcb02-e75¢c-4d08-b0dl-6a9e72a8cc99",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "distribute",
"definition": "pacnpoctTpaHaTs",
"id": "4ab64ff0-b7bl1-4b66-9667-92ec5329%eb8e",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "deposit",
"definition": "BHOCMTL IOeHbLIM (Ha cueT B OaHke)",
"id": "ef0449e2-595d-496b-ad84-cb377cf0clde",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "afford",
"definition": "morspoJjaTh cebe",
"id": "7c5b87£8-77£3-41cd-95a7-06282311335c",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
1,
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr U.14 — [MonydyeHne TEPMUHOB U3 OJTHOTO MOJYJISI C TUMUTOM U
oddcerom



"data": [

{

"term": "charge",

"definition": "GpatTes nmaty",

"id": "499b0474-1b85-4471-8a07-8690d874e2a7",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "estimate",

"definition": "ouenwBarn",

"id": "c3fdd4b5-5e6b-443b-9062-b7ca23al2eb7f",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "cost (cost, cost)",
"definition": "cTourn",
"id": "0e927d12-4fda-4f8a-adld-cfdb7£d388cd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
1y
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr U.15 — [lomydyeHnne TEpPMUHOB U3 OTHOTO MOJYJIS C TUMUTOM U

odpdcerom
{
"data": [
{
"term": "make money (made, made)",
"definition": "zapabBareiBaThH",
"id": "64277a6e-127c-4d6a-9fea-13501388b530",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
br
{
"term": "promote",
"definition": "mpomBuraTh, pPeKJIAMMPOBATL, MOBHIIATH IO Ciyxbe",

by

"id": "2de2897b-f3e7-4f8c-a434-d67fc41529b8",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "charge",

"definition": "GpatTe mjaty",

"id": "49900474-1b85-4471-8a07-869bd874e2a7",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

129



"term": "estimate",

"definition": "ouenwBarn",

"id": "c3fdd4b5-5e6b-443b-9062-b7ca23al2eb7f",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "account",

"definition": "cumrarn, BecTu yuetr",

"id": "eda7249d-4094-4e27-bacb-cc09%ad7fb8ff",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "cost (cost, cost)",
"definition": "cTourn",
"id": "0e927dl2-4fda-4f8a-adld-cfdb7£d388cd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
1,
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}
}

JImctunr 1N.16 — HOJ’IY‘IGHHG TCPMHUHOB U3 OJHOT'O MOAYJIA C IMMHUTOM H

odpdcerom

"data": [],

"errors": null,

"info": {
"api version": "0.0.1",
"deprecated": false

}
}

Jluctunr N.17 — [onydyeHne TEPMUHOB U3 OJTHOTO MOJYJISI C TUMUTOM U

odpdcerom
{
"data": [
{
"term": "deposit",
"definition": "BHOCHMTL IeHbTM (Ha cueT B OaHke)",

"id": "ef0449e2-595d-496b-ad84-cb377cflclde",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "afford",

"definition": "morspojaTh cebe",

"id": "7c5b87£8-77£f3-41cd-95a7-06282311335c",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
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"created at":
"updated at":

}
1y

"errors": null,
"info": {
"api version":
"deprecated":

}

"2023-08-17T12:52:32.312388",
"2023-08-17T12:52:32.312388"

"0.0.1",
false
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Jluctunr U.18 — [lonydeHue TEpMUHOB U3 OJTHOTO MOJIYJIsS, IEPEAAHHOTO JBAXKIbI

"data": [
{
"term": "deposit",
"definition": "BHOCHUTL IJeHbLITM (Ha cueT B OaHke)",

"id": "ef(044
"module id":
"created at"
"updated at"

9e2-595d-496b-ad84-cb377cf0clde",
"06d677a2-f66e-40c9-8d89-75425¢cddf211",
: "2023-08-17T12:52:32.312388",

: "2023-08-17T12:52:32.312388"

"term": "afford",

"definition":

"id": "7c5b8
"module id":
"created at"
"updated at"
}
1y
"errors": null,
"info": {
"api version":
"deprecated":
}
}

"IOB3BOJIATEL cebe",

7£8-77£f3-41cd-95a7-06282311335c",
"06d677a2-£f66e-40c9-8d89-75425¢cddf211",
: "2023-08-17T12:52:32.312388",

: "2023-08-17T12:52:32.312388"

"0.0.1",
false

Jluctunr N.19 — ITonydeHue TepMUHOB U3 OJHOTO MOAYJISI, MIEPEAAHHOTO IAThH pa3

"data": [
{
"term": "deposit",
"definition": "BHOCUTL IJeHbITM (Ha cueT B OaHke)",

"id": "ef044
"module id":
"created at"
"updated at"

9e2-595d-496b-ad84-cb377cfl0clde",
"06d677a2-£66e-40c9-8d89-75425cddf211",
: "2023-08-17T12:52:32.312388",

: "2023-08-17T12:52:32.312388"

"term": "afford",

"definition"
"id": "7c5b8
"module id":

"created at":
"updated at":

}
1,
"errors": null,
"info": {

"api version":

: "IIOB3BOJIATHL cebe",
7£8-77f3-41cd-95a7-06282311335c¢",
"06d677a2-f66e-40c9-8d89-75425¢cddf211",
"2023-08-17T12:52:32.312388",
"2023-08-17T12:52:32.312388"

"0.0.1",
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"deprecated": false

}

Jluctunr 1.20 — IlonyueHue TepMUHOB U3 IBYX MOAYJEH ¢ TUMUTOM U opdhceTom

"data": [

{

"term": "deposit",

"definition": "BHOCMTL IOeHbTU (Ha cueT B Oanke)",
"id": "ef0449e2-595d-496b-ad84-cb377cf0clde",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "afford",

"definition": "morspojaTh cebe",

"id": "7¢c5b87£8-77£3-41cd-95a7-06282311335¢c",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "force",

"definition": "cwmna",

"id": "al6e319f2-c6f1-48b2-9d4b-3115d5££5985",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "power",

"definition": "sHeprusa",

"id": "5927852b-50f6-4468-bf80-e827cebabcec8",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "strength",

"definition": "cumna",

"id": "ecced5cd-89dc-4697-99af-d97a95767042",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "speed",

"definition": "ckopocTr",

"id": "6655a7a3-f7¢c5-4870-a9db-a9f7b8b2232f",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "size",

"definition": "pasmep",

"id": "0e3bl5da-3f36-4780-b95e-84bllci4c6bb4d",

"module id": "097ba77c-e36e-4ba8-8cd0-decbd46eb7872",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
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"term": "length",

"definition": "mmmua",

"id": "3cd8fcfl-b38a-49b4-b238-c0eb0de30584",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "shape (form)",

"definition": "dopma",

"id": "4ddf2029-8d0d-42e5-9e56-44adb7808935",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "temperature",
"definition": "Temneparypa",
"id": "8926cl89-8ccc-4d0b-bd8c-cdel043e948e",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
I
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr N.21 — [omydyeHne TEpMUHOB U3 IBYX MOJYJIEH ¢ TUMUTOM U opdceTom

"data": [
{
"term": "cost (cost, cost)",
"definition": "cTourn",

"id": "0e927dl2-4fda-4f8a-adl4-cfdb7£d388cd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "earn",

"definition": "zapabaTeHBaTh",

"id": "dcad3768-3afd-47d9-8b73-3£315b45d084™",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "make money (made, made)",

"definition": "s3apabatTeBaTh",

"id": "e64277a6e-127c-4d6a-9fea-13501388b530",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "promote",



"definition": "mpomBuraTh, pPeKJIAMMPOBATL, MOBHIIATH IO Ciyxbe",

"id": "2de2897b-f3e7-4f8c-a434-d67fc41529p8",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "charge",

"definition": "GpatTe nmaTy",

"id": "499pb0474-1b85-4471-8a07-8690d874e2a7",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "estimate",

"definition": "ouenwBatrn",

"id": "c3fdd4b5-5e6b-443b-9062-b7ca23a2eb7£f",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "account",

"definition": "cumrarn, BecTu yuetT",

"id": "eda7249d-4094-4e27-bacb-cc09%9ad7fb8ff",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "invest",

"definition": "wmuBecTupoBaTh",

"id": "a470e759-c9%9a4-4119-9533-6£048995c6bl",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "assess",

"definition": "ouenwBatrn",

"id": "72fb9%6c3-bb8a-4d58-ad4f-e080ae25e095",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "compete",

"definition": "xoukypupomarn",

"id": "723b922f-dc8c-4cec-8be0-98e6e73fc452",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "purchase",

"definition": "moxynats",

"id": "f784ae8d-b6c9-4682-8346-1e4d891d72f6",

"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "evaluate",
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"definition": "oueHumarn",
"id": "c2bcd52f-caad-4b47-a81b-0£0179cf9fal",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "trade",

"definition": "Topromatns",

"id": "044676da-a33a-42ae-9d98-6ce853cf7846",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "market",

"definition": "mponBmuTraTb Ha phHHKe (pekjlaMuMporaThb) ",
"id": "95f3ac6a-dd35-49d2-8826-8009%a44e360d",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "withdraw",

"definition": "cHuMaTL (OeHLIM CO cueTa B OaHke)",
"id": "28ad02e5-647d-4dc7-b263-7dd7¢c1735e65",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "convert",

"definition": "xouBepTupoBaThL",

"id": "e0e298a5-4ad6-4c6d-bcb6-dab9413b6daa",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "spend (spent, spent)",

"definition": "TpaTuTe (Hanp. OeHbIM), IPOBOIMUTHL Bpema",
"id": "fdf9bf83-51d3-4df8-9ee2-10ac33aledbd",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "buy (bought, bought)",

"definition": "moxynats",

"id": "78bf4d3c6-e5bd-43ea-87el-84fae74365eb",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "sell (sold, sold)",

"definition": "mpomamarp",

"id": "723f2f7e-bb02-4263-bcae-3b6d40eldecd",

"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "deal (dealt, dealt)",
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"definition": "mBecTum gmemna",
"id": "a23e657b-2880-4990-be2f-0c22d6befl86",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "produce",

"definition": "mpoumsBomuTh",

"id": "7388a982-85df-42f2-9363-b1d0f6549738",
"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "save",

"definition": "mesaTbp cOepexeHMs, SKOHOMUTH",

"id": "349589f8-8a48-4358-929d-02ce0£f9p0435",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "rule",

"definition": "mpaBuTh (BJacTBOBATH)",

"id": "175a3b99-3f9c-4bf5-8dcf-4c45f41£f81ba",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "elect",

"definition": "BmOupaTer (Ha BHOOpPax)",

"id": "fecb963a-17fa-4740-a954-db43ab2fc938",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "vote",

"definition": "rojocoraTn",

"id": "acOaac4d-d725-411a-9622-966a6d701c58",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "contribute",

"definition": "BHOCUTHL BKJIAIm BO uTO-TO",

"id": "9f65debb-8d8a-48e0-8fld-eabad602e89%e",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "settle",

"definition": "paccenarbcsa (cosmaBaThk nocejsieHue) ",
"id": "748e3ee3-9f88-458f-a28e-8d2cf407%9a74",

"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "impose",
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"definition": "Hamnarare (Hanp. oBszaTesbcTBO)",
"id": "5al%9be98-4al18-4bcc-9f75-62f61511538a",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "transfer",

"definition": "nmepemaraTh, HnepeBOIMUTH (Hamp. OeHbTU)",
"id": "d5bbcb02-e75¢c-4d08-b0dl-6a9e72a8cc99",

"module id": "06d677a2-£f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "distribute",

"definition": "pacnpoctTpaHaTbh",

"id": "4ab64ff0-b7b1-4b66-9667-92ec5329%eb8e",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "deposit",

"definition": "BHOCMTL IOeHbIM (Ha cueT B OaHke)",
"id": "ef0449e2-595d-496b-ad84-cb377cf0clde",
"module id": "06d677a2-£66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "afford",

"definition": "morspojaTh cebe",

"id": "7c5b87£8-77£3-41cd-95a7-06282311335c",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "force",

"definition": "cumna",

"id": "al6319f2-c6f1-48b2-9d4b-3115d5££5985",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "power",

"definition": "sueprmsa",

"id": "5927852b-50f6-4468-bf80-e827cebabcec8",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "strength",

"definition": "cumna",

"id": "ecced45cd-89dc-4697-99af-d97a95767042",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "speed",



"definition": "cxopocTnr",
"id": "6655a7a3-£7c5-4870-a9db-a9%f7b8b2232£f",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "size",

"definition": "pasmep",

"id": "0e3bl5da-3£f36-4780-b95e-84bllc4cebbd",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "length",

"definition": "mmmua",

"id": "3cd8fcfl-b38a-49b4-b238-c0eb0de30584d",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "shape (form)",

"definition": "dopma",

"id": "4ddf2029-8d0d-42e5-9e56-44adb7808935",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "temperature",

"definition": "Temneparypa",

"id": "8926cl189-8ccc-4d0b-bd8c-cdel043e948e",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "capacity",

"definition": "BMecTuMMOCTB",

"id": "7e40f1b9%9-clal-4b62-83ec-8ad23602aa03",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "volume",

"definition": "oBwem",

"id": "a681963f-7c5a-406c-b976-8f8e76661501",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "mass",

"definition": "macca',

"id": "91da349d-adS%b-43ea-b332-9356e082abaf",
"module id": "097ba77c-e36e-4ba8-8cd0-decbd46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "weight",
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"definition": "Bec",
"id": "49b51c70-dcc4d4-49%9ac-97cc-5¢cd31e0203£4",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "smell",

"definition": "=anax",

"id": "8fa89d23-3140-417d-80ed-934b4ed3caf2",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "pace",

"definition": "Temn",

"id": "ad40924d6-05b8-45d7-a6f7-e5ellb76adls",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "contrast",

"definition": "xourpact",

"id": "5f4a54be-dd95-4al7-ab3e-319efe9fdeca",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "absence",

"definition": "orcyrcrBuUE",

"id": "200e7de3-90c7-40ae-9551-22190521£388",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "presence",

"definition": "mpucyrcrBue",

"id": "5f41012b-80d9-4549-a469-c262e0c%acc9",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "state",

"definition": "cocrTosHume (Hamp. BewecTsa)",

"id": "416042d8-8a2b-4821-8295-472ea07a6988",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "noise",

"definition": "mywm",

"id": "053383d3-86d7-411f-b115-f7c5b3c45044",

"module id": "097ba77c-e36e-4ba8-8cd0-decbd46eb7872",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "resistance",
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"definition": "comnporumienue",
"id": "3bcb5d1d-88b2-4dc5-803a-1laa6b4b833b5",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",

"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "tension",

"definition": "HanpsxeHwue, HaTsSxeHue",

"id": "2231d93d-e6b2-43f3-8849-ff905195bb14™",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "kilogram",

"definition": "xmnorpamm",

"id": "4958d43a-2c47-4b7b-a45a-8b0ffelb84co",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "meter",

"definition": "meTp",

"id": "cd28lee5-6bc3-4696-bd0e-91b63fal30afd",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "inch",

"definition": "momm",

"id": "8176405b-84bf-484f-addb-87e1351ca63b",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "mile",

"definition": "mMmna",

"id": "dbe85ca9-364d-4dba-8a0d-1bfe78905379",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "pound",

"definition": "doyut",

"id": "3ace’2eb8-6e3e-4ff8-9df9-c3866a606727",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "foot",

"definition": "dyT",

"id": "88ea30ce-8f58-44fd-8404-f5e1f98fc7ad",

"module id": "097ba77c-e36e-4ba8-8cd0-decbd46eb7872",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "absence",

140



"definition": "owcyrcrBHUE",

"id": "a20c7c59-1ebd-4cce-b165-8030ec0537e2",
"module id": "097ba77c-e36e-4ba8-8cdl0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "state",

"definition": "cocTosHwe (Hamnp. BemecTBa)",

"id": "cab059ba-5¢77-4529-a7e9-854b650e15b9",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "colour (br.), color (am.)",
"definition": "umetr",
"id": "6cecfbl7-£f124-470c-83£f6-447829cc0e28",
"module id": "097ba77c-e36e-4ba8-8cd0-decb46eb7872",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
1y
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr N.22 — [lomydenue u3 Moyneu, OUH U3 KOTOPBIX HE CYIIECTBYET

"data": [
{
"term": "deposit",
"definition": "BHOCMTL IOeHbLIM (Ha cueT B OaHke)",
"id": "ef0449e2-595d-496b-ad84-cb377cf0clde",
"module id": "06d677a2-f66e-40c9-8d89-75425cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "afford",
"definition": "norspoJjgaTh cebe",
"id": "7c5b87£8-77£f3-41cd-95a7-06282311335c",
"module id": "06d677a2-£f66e-40c9-8d89-75425¢cddf211",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
1,
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false

}

Jluctunr N.23 — [MonydyeHne TEPMUHOB U3 IBYX HECYILIECTBYIOLIUX MOAYJIEH

"data": [],
"errors": null,
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"info": {
"api version": "0.0.1",
"deprecated": false

}
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Jluctunr 1.24 — [onydyeHne TEpMUHOB U3 100aBICHHOTO MOJIb30BaTEIEM MOIYJIS

"data": [

{

"term": "with (coffe with sugar)",

"definition": "c (xode c caxapowm)",

"id": "22f97dbb-fa86-4873-a819-34791¢c8379f0",
"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "about (tell me about yourself)",
"definition": "o (pacckxaxurTe MHe O cebe)",

"id": "90cb28cc-ad25-4elc-b007-c8e68b3e5££f1",
"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "against (against war)",

"definition": "mnpoTrmus (NpOoTMB BOMHH) ",

"id": "26633fac-d9f9-402e-9%9aab-54a2a29345828",
"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "without (without you)",

"definition": "Ges (6esz Tebsa)",

"id": "7d9%ea70f-d107-4e56-84c9-9f47b72c353c",
"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "including (two cars including one broken)",
"definition": "Bkjouas (OBe MallMHBEI, BKJIOUAS OIHY CJIOMaHuyo)",

"id": "80a%9b430-537b-4260-8b12-f32d75ac4928",
"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "according to (according to the rules)",

"definition": "B cooTBeTCcTBUMM C (B COOTBETCTBMUM C npaBuiamu)",

"id": "c07741£5-0ef0-40d6-bed43-4dfafa8de902",
"module id": "fécl6a78-adf8-4dba-al2d-ac3d08d8ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "because of (because of the car accident)",
"definition": "ums-3a (M3-3a aBTOMOOMJILHOM aBapuu)",
"id": "30c65¢c92-0321-436¢c-81cl-dde3dc49337e",

"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",



"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

"term": "despite (despite the bad weather)",
"definition": "HecmMOTpPS Ha (HeCcMOTpsS Ha IJOXyk noromy)",
"id": "bdbdaB8aa-0bc2-4eed-be36-b79ce534e4lc",

"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "instead of (new part instead of broken one)",
"definition": "BMecTO (HOBasg 3amnyacThb BMECTO CJIOMaHHOI)",
"id": "ba260916-b8b8-49%9ed-9dcf-b9d4ae7c7930",

"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

ckaxemsb) ",
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"term": "in spite of (in spite of the rain)",
"definition": "HecmoOTpsa Ha (HecMOTps Ha Hoxnb)",
"id": "620d1b79-dddc-47£f9-a978-999%beff401dd",

"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "regardless of (regardless of what you say)",
"definition": "HecMOTpPs Ha, HE3aBUCMMO OT (HECMOTPS Ha TO, UYTO TH
"id": "dc767185-5de0-423f-9980-6adlb4a97091",

"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "by means of (by means of tools)",
"definition": "c nomompo (C NOMOWBID MHCTPYyMeHTOB)",
"id": "4ef259cf-720e-4d59-a3ae-30a248d9da6c0",

"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "on behalf of (on behalf of my boss)",
"definition": "orT mmMmenu (oT mmMeHu Moero ©Oocca)',
"id": "65ff1700-65dd-4471-b81lc-5ae25acd6b2b",

"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£f£f05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "for (this gift is for you)",

"definition": "mna (®ToT nomapok njug Tebs)",

"id": "caB8afala-1fc3-4200-8d42-e96235d8cbaf",

"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "compared to (this is nothing compared to the real troubles)",
"definition": "B CpaBHeHUM C (PTO HMUTO B CPABHEHMUM C HACTOSIUMU

TpynHoCTaMM) ",



"term": "rather.. than (they'd rather buy fish than meat)",
"definition": "ckxopee, ueM (OHM KyIAT CKopee prby, ueMm Maco)",
"id": "33900a09-£f883-4f04-b8de-7fb7d40738d41",
"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8ff05",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "rather than (they'd buy fish rather than meat)",
"definition": "ckopee, uem\\a He (OHM KynaT pe®y, a He wMsco)",
"id": "e788be2d-aada-4371-adl3-63bcbea6c5ddb",
"module id": "fo6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
I
"errors": null,
"info": {
"api version": "0.0.1",

"id": "Ofe8dbda-bab4-4ed4e-b99c-8a78bcb0c739",
"module id": "f6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "thanks to (thanks to the doctor, i'm feeling fine)",
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"definition": "Gmaromaps (6jarozaps LOOKTOPY, S 4YyBCTBYH cebs oTjMuHO)",

"id": "£69d4341-4911-42db-8566-01dc33e647b4",
"module id": "fé6cl6a78-adf8-4dba-al2d-ac3d08d8£ff05",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"deprecated": false

}
}

Jluctunr N.25 — [omydyeHnune u3 MoayJasi, KOTOPBIHA MOIH30BaTEIh HE T00ABIISII

"data": [

{
"term": "top",
"definition": "Bepxuwui (ryiaBHEDL)",
"id": "bb45c9af-5d82-447c-a975-78c61dd%e9%6e",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"

b

{
"term": "right",
"definition": "npaBuUibHHM (OpaBel) ",
"id": "04bd6740-4f5a-46c8-b222-9272082730£9",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "local",

"definition": "mecTHBI",

"id": "548edl1f9-0d2f-46fc-8dab-fe6656a771b2",
"module id": "68384971-8ead-4866-%9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",



"updated at": "2023-08-17T12:52:32.312388"

"term": "available",

"definition": "mocTynuwm",

"id": "065594c6-cd8e-435f-83fb-164726e37141",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "central",

"definition": "ueHTpaJbHEM",

"id": "560dlaca-8c07-4b64-bc3b-7d7££008cl62",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "left",

"definition": "jmeBmm (ocTaBmwmiica)",

"id": "e7a236c6-599e-4132-ab5ef-a723d5622f67",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "close",

"definition": "Oam3xuy (3aKpHTH) ",

"id": "78cball2-bdac-4daf-b276-06al1l8621a28f",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "far",

"definition": "manexumn",

"id": "4dcadebd6-bdd0-4225-a53a-223b3el0cflab",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "deep",

"definition": "rayBoxun",

"id": "6487bca7-8c2f-4e8a-889d-6c9albof26d9",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "middle",

"definition": "cpenuumn",

"id": "915fd46ca-2e9b-4527-a374-6e6d48acbd4ed",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "western",

"definition": "=zanamuem",

"id": "06d6bll18-flfb-4ecae-b40l-ea5f6d0elbba",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",

"created at": "2023-08-17T12:52:32.312388",
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"updated at": "2023-08-17T12:52:32.312388"

"term": "southern",

"definition": "woxHenZ",

"id": "8479bla8-1ec0-4463-a238-7fe09%4eafeb51",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "front",

"definition": "nepenuumn",

"id": "cd61le870-60d5-4ad4-9d58-92588604£fde7",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "eastern",

"definition": "BocTOuHHEM",

"id": "84450e67-cda8-4178-bl1f6-a4496df36c5d",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "northern",

"definition": "cemepumm",

"id": "ed4al%9bd7-9acd-400f-a58a-7488913686d6",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "internal",

"definition": "BryTpeHHMUN",

"id": "26cbbbcd-c2ef-4090-8e63-98d2be53e395",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "upper",

"definition": "BepxHMI",

"id": "ad4a73d75-808f-45e8-b8e3-a7873e6c0fb3",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "vast",

"definition": "umpoxmuit (oBumpHEL) ",

"id": "5dd49d3f-9839-4a00-8502-6c5720a55e48",
"module id": "68384971-8ead-4866-9a57-7caaff64865e",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "limited",

"definition": "orpanmueHHBEM",

"id": "0515736a-7209-454e-9142-bf005ac9%9a75e",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",

"created at": "2023-08-17T12:52:32.312388",
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"updated at": "2023-08-17T12:52:32.312388"

"term": "outside",

"definition": "BHemHuMI",

"id": "49e5122a-c%9el1-4476-913e-02da33076282",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "nearby",

"definition": "Haxomsumyicsa nobjamzoctTu",

"id": "1al05d0b-c8db-487e-bfe7-f0d3c2eceaad",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "inner",

"definition": "BHyTpeHHUMN",

"id": "3e7140d0-ac33-4f9e-9849-48b2f626c9%a2",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "biological",

"definition": "Ouosoruueckui",

"id": "dd06ca9d-736d-412d-ae38-ec686dbf0805",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "distant",

"definition": "ymajmenuem",

"id": "a907c943-759b-4d0b-9%eea-e155783c04e9",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "bottom",

"definition": "Hwxuui",

"id": "21ccc33c-9e31-4207-8895-b4e0cl3dbe9e",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "remote",

"definition": "ymajieHHBM (IOMCTAHUMOHHENL)",

"id": "1df90a87-febl-4aba-9374-fe432880fa58",
"module id": "68384971-8ead-4866-9a57-7caaff64865e",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "external",

"definition": "BHemHuI",

"id": "0924aa88-6217-47ca-a735-3d285b05214ft",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",

"created at": "2023-08-17T12:52:32.312388",
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"updated at": "2023-08-17T12:52:32.312388"

"term": "lost",

"definition": "moTepsaHHHMU",

"id": "9353caba-2566-45ed-9649-649dd8clb8ba",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "extensive",

"definition": "oOumpHEM",

"id": "0a680205-b7df-4ea8-bdl4-eb59fd397a01",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "natural",

"definition": "npuponHeDlM (ecTecTBeHHHN)",

"id": "d00d2d2e-511e-496c-b254-b6018ac04a7f",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "environmental",

"definition": "oTHOoCcAmMMCSA K OKpyXamouey cpenme",
"id": "9b947caa-90b7-43bd-a824-90eb62d95f8f",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "fresh",

"definition": "cBexun",

"id": "0489281la-e86d-4919-8fa6-f8506a42db65",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "global",

"definition": "rnoBanbHuMI",

"id": "f2el9e5a-7d68-41cf-b8aa-dc938e59a03f",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "wild",

"definition": "mowuxun",

"id": "32f0fb87-c140-4a09-b626-6abed7a23eed",
"module id": "68384971-8ead-4866-9a57-7caaff64865e",

"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "growing",

"definition": "pacTymmn",

"id": "9df5cc2b-9a8a-4e92-9965-b2a5829%¢eaecel",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",

"created at": "2023-08-17T12:52:32.312388",
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"updated at": "2023-08-17T12:52:32.312388"

"term": "living",

"definition": "xwuBymmi",

"id": "3cee89%ae-3b88-485a-b550-edee8af46b69",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "racial",

"definition": "pacosmm",

"id": "b2b621e6-0559-4deb-ale6-dd8acedfafo6",
"module id": "68384971-8ead-4866-9a57-7eaaff64865e",
"created at": "2023-08-17T12:52:32.312388",

"updated at": "2023-08-17T12:52:32.312388"

"term": "solar",
"definition": "cosHeuHBM (HaAIp. COJIHEUHas cucTema)",
"id": "lloafce7-cab0-4f49-ae53-c5f104c10bo60",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
b
{
"term": "existing",
"definition": "cymectTBylommi",
"id": "el077e9e-3cfo-47ea-a877-a8b4d92bf397",
"module id": "68384971-8ead-4866-9a57-7ecaaff64865e",
"created at": "2023-08-17T12:52:32.312388",
"updated at": "2023-08-17T12:52:32.312388"
}
I
"errors": null,
"info": {
"api version": "0.0.1",

"deprecated": false
}
}

Jluctunr 1.26 — [lonydyenue TepMUHOB 0€3 yKa3zaHUs MOIYJIEH

"data": null,

"errors": [
{
"error type": "validation",
"message": "not set",

"description": null,
"status code": 422,
"detail": [
{
"loc": [
"query",
"module ids"
1,
"msg": "Input should be a valid 1list",
"type": "list type"
}
1,
"body": null
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}

I

"info": {
"api version": "0.0.1",
"deprecated": false
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Jluctunr K.1 — Koa 1Bu»XkKa MOy IbHBIX TECTOB

# te
impo

st _app.py
rt asyncio

from contextlib import asynccontextmanager
from functools import lru cache
from os.path import join, split

impo
impo
impo
impo
from
from
from
from
from
from
from
impo

from
from
from
from
add

@pyt
def

def

"mer

rt httpx
rt pytest
rt pytest asyncio
rt sglalchemy
asgi lifespan import LifespanManager
fastapi import FastAPI
orjson import orjson
pytest asyncio import is async test
starlette.applications import Starlette
starlette.responses import PlainTextResponse
starlette.routing import Route
rt logging

the remember.src.config.config import CONFIG

the remember.src.utils.exeptions.handlers import add exception handlers
the remember.tests.configs import BASE URL

the remember.src.utils.init app import add middlewares, add once_ events,
swagger

est.fixture (scope="session")
event loop () :
try:

loop = asyncio.get running loop ()
except RuntimeError:

loop = asyncio.new_event loop ()
yield loop
loop.close ()

init routers (app: FastAPI):
from the remember.src.api import apps as api_apps

# print (api_ apps)

# filename = join(split(split(split(split(_ file ) [0])([0])[0])[0],
ge-openapi", "openapi-merge.json")
openapi merge = {"inputs": [], "output": "./output.swagger.json"}

def get(tested: str, target sub: str):

index = 0
for index, [a, b] in enumerate(zip(tested.strip("/").split("/"),
target sub.strip("/").split('/'))):
if (a != Db):
return 0
index = index

return (inexi + 1 if len(tested) < len(target sub) else 0)

for sub apps url, config in api_apps.items () :
_app = app
app prefix = ""
if sub apps url.count("/") > 1:
# print (sub_apps url, sub_apps_url.count ("/"))
target api max (api_apps, key=lambda i: get(i, sub_apps url))
if get(target api, sub_apps url) != 0:
_app = api_apps|[target api] ["app"]
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app_prefix = target api

# else
_app.mount (
config.get ('prefix', "").removeprefix (app prefix),
config["app"],
name=config.get ('tags', [None]) [0]
)
openapi merge["inputs"].append (
{
"inputURL":

f"http://backend: {CONFIG.BACKEND PORT}{config.get ('prefix',
'not found') }/openapi.json",

"pathModification": {
"prepend": config.get ('prefix', 'not found')
}
})
return app, [app ["app"] for , app 1in api apps.items() ]

def init app(app: FastAPI):
app, other apps = init routers (app)
for app in [app, *other apps]:
add middlewares (app_)
add_exception handlers (app_)

app = add once_ events (app)
app = add swagger (app)
return app

@lru cache (maxsize=None)
def create app():
@asynccontextmanager
async def lifespan (app):
print ("Starting up")
yield
print ("Shutting down")

app = FastAPI(lifespan=lifespan)

app = init app (app)
return app

@pytest asyncio.fixture (scope="session")
async def app/():
app = create app ()
async with LifespanManager (app) as manager:
print ("We're in!")
yield manager.app

@pytest asyncio.fixture (scope="session")

async def client (app):
logging.basicConfig()
logging.getlLogger ('sglalchemy') .setLevel (logging.ERROR)

print ("-——xFEAxN BASE_URL)
async with httpx.AsyncClient (app=app, base url=BASE URL) as client:

print ("Client is ready")
yield client
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@pytest asyncio.fixture (scope="session")
async def users auth(client):

user = {
"username": "maintainer",
"email": "maintainer",
"name": "maintainer",
"surname": "maintainer",
"password": "maintainer"
}
try:
new user = await client.post("/user/create", Jjson=user)
res = new_user.json()
res = user
except sglalchemy.exc.IntegrityError as err:
pass

response = await client.post(
"/auth/token",

data={"username": user|['username'], "password": user|'password'l]},
headers={"Content-Type": "application/x-www-form-urlencoded"}

)

assert response.status code == 200

user auth headers = {"Authorization": f"Bearer

{response.json() ['access token']}"}

response = await client.get ("/user/me", headers=user auth headers)

res = response.json () ['data']

yield [
(user auth headers, user | res)

]

JImctunr K.2 — KOII AOITIOJITHUTCIIBHBIX HHCTPYMCHTOB AJIA ABHKKAd MOAYJIBHBIX
TCCTOB

import itertools

import uuid

from datetime import datetime

from typing import Callable, Iterable, Any

from httpx import Response

def dict cutter(inp: dict, pass_condition=lambda i: False) -> dict:
is exists = itertools.product (
*[[(True, 1), (False, 1)] for i in inp.keys/()

if pass_condition(i) is False],
)
for i in is_exists:
# print (i)
yield {excl flag[l]: inp[excl flag[l]] for excl flag in i if
excl flag[0]}

def optionals as null(dict gen: Iterable[dict], options: set[str]) -> dict:
for i in dict gen:
op fields = options & set(i.keys())
op fields iter = itertools.product (
*[[(field, None), (field, i[field])] for field in op fields],
)
for op in op_ fields iter:
yield i | dict (op)
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def func calling(dict gen: Iterable[dict]):
for i in dict gen:
yield {k: (v() if isinstance (v, Callable) else v) for (k, v) in
i.items () }

def good response validate (response: Response, good=True) :
resp data = response.json()
# print("err ", resp data)
assert resp data['errors'] is None or not bool (resp data['errors'])
assert 'api version' in resp data['info'] and 'deprecated' in
resp data['info']
assert resp data['data'] is not None

def string to datetime(s: str) -> datetime:
return datetime.strptime (s, '$Y-%m-%dT%$H:3%M:%$S.%f')

class AnyOf (object) :
def init (self, values: list):
self.values = values

def safe convert to uuid(string):
try:
return uuid.UUID(str (string))
except (ValueError, AttributeError):
return None

def any of replacer(dict gen: Iterable[dict]):
for i in dict gen:
any of fields = {k: v for (k, v) in i.items() if isinstance (v,
AnyOf) }
one of any = itertools.product (
*
[ (field, val) for val in value.values]
for (field, value) in any of fields.items ()
1,
)
for modif fields in one of any:
yield i | dict(modif fields)

def decorate tests count wraps(func: Callable):
hashed data: set[frozenset[Any | tuplel[str, Any]]] = set()
async def decorator (*args, **kwargs):
nonlocal hashed data
r = await func(*args, **kwargs)
(res, test count) = r
as_hash = frozenset([*args, *[tuple(*i) for i in kwargs.items()]])

if as_hash in hashed data:
test count = 0
else:
hashed data.add(as_hash)
return res, test count
return decorator

JIuctunr K.3 — Koa 1BUXkKa MOJIYIBHBIX TECTOB aBTOPU3AILIUU

from typing import Any
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import pytest

@pytest.mark.asyncio (scope="session")
async def test auth(client, users_auth: list[(Any, dict)]):
tests count = 0
client = client
print ("Testing auth")
print (users_auth)

response = await client.post(
"/auth/token",
data={"username": users auth[O0] [1]['username'], "password":
users _auth[0] [1] ['password']},
headers={"Content-Type": "application/x-www-form-urlencoded"},
)
assert response.status code == 200
assert response.json().get ("token type") == "bearer" and

isinstance (response.json() .get ("access token"), str)
tests count += 1
user auth headers = {"Authorization": f"Bearer
{response.json() ['access _token']}"}

# print (response.json())

# assert response.text == "Hello, world!"
print (f"OK, tests passed {tests count}")
return user auth headers, tests count

Jluctunr K.4 — Kox nBrkka MOIYyJIbHBIX MUKPOCEpPBHCA MAaoK

import asyncio

import json

import uuid

from datetime import datetime

from random import random, randint
from typing import Any

from functools import lru cache

import httpx

import pytest

from async lru import alru_ cache
from sglalchemy import select

# from the remember.src.utils.get data from auth token import
get db session cm
from the remember.tests.api test.test users import create test user
from the remember.tests.urils import dict cutter, optionals_as null,
func _calling, good response validate, \

string to datetime, AnyOf, any of replacer, safe convert to uuid,
decorate tests count wraps

@decorate tests count wraps
@alru cache (maxsize=None)
async def create test folder graph(client, test name="unknown folder test"):
mwwon
return:
(
folders: dict[str, Any],
users_auth: dict[user id:str, auth header dict:dict[str, str]]
tests _count: int

)

tests_count = 0
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users = list (func_calling([{

"id": lambda: str(uuid.uuid4()),

"username": lambda: f"test {test name} {i} {str(randint (0,
1000000000)) ",

"email": lambda: f"test {test name} {i} {str(randint (O,
1000000000) ) }@example.com",

"name": f"test {test name} {i}",

"surname": f"test {test name} {i}",

"password": f'"test {test name} {i}"
} for i in range(3)1))

users: Any = awalt asyncio.gather(
*[asyncio.create task(create test user(client, i, no validate=False))
for 1 in users])
users, _test counts = zip(*users)
tests count += sum(_ test counts)
users: list[tuple[dict([str, Any], dict[str, str]l]]

folders = list(func calling([{

"user": users|[0],
"id": lambda: str(uuid.uuid4()),
"name": "test",
"root folder id": None

P1o* 3))

sub folders = list(func _calling([{
"user": users[0],
"id": lambda: str(uuid.uuid4()),
"name": "test",

"root folder id": folders[min(i // 3, len(folders))]["id"]
} for i in range(8)]))
sub _sub folders = list(func_calling([{
"user": users|[0],
"id": lambda: str(uuid.uuid4()),
"name": "test",
"root folder id": folders[min(i // 8, len(sub_ folders))]["id"]

} for i in range(12)]))

folders = await asyncio.gather (*[
create test folder(
client,
{k: v for k, v in i.items() if 'user' != k}, i['user'][1l],

no validate=False) for i in folders])
folders += await asyncio.gather (* [create test folder(
client,
{k: v for k, v in i.items () if 'user' != k}, i['user'][1l],
no validate=False) for i in sub folders])
folders += await asyncio.gather (* [create test folder(
client,
{k: v for k, v in i.items () if 'user' != k}, i['user'][1l],
no validate=False) for i in sub sub folders])
folders: Any
folders, test count = zip(*folders)
tests count += sum(_test counts)

folders: dict[str, dict[str, Any]] = {i["data"]["id"]: i["data"] for i in
folders}
return (folders, {i[0]["id"]: i[l1l] for i in users}), tests count

async def create test folder (client, folder: dict, auth headers,
no_validate=True) :

tests_count 0
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response = await client.post("/folder/create", Jjson=folder,
headers=auth headers)
new folder = response.json ()
if no validate is False:
tests count += 1
assert response.status code in [201, 456]

if response.status_codg == 201:
good response validate (response)
assert all([v == new_ folder(['data'] [k]

for k, v in folder.items ()
if k in new folder(['data']])
elif response.status code == 456:
assert any([i.get('message') == 'duplicate unique field' for i in
new_ folder.get ('errors', [dict()])])
response = await client.get (f"/folder/{folder['id']}",
headers=auth headers)
assert response.status code == 200
good response validate (response)
tests count += 1
new_ folder = response.json()
else:
raise NotImplementedError (f"Unexpected status code:
{response.status code}")
return new_ folder, tests count

def get sub folders(folder id: str, folders: dict):
return {k: v for k, v in folders.items() if v.get("root folder id") ==
folder id}

@pytest.mark.asyncio (scope="session")
async def test folder test creation(client):
tests count = 0

((folders, auth to users), tests) = await
create test folder graph(client)
tests count += tests

new folder = {
"id": lambda: str(uuid.uuid4()),
"name": "test",
"root folder id": list (folders) [0]

}

_target folder id

new folder['root folder id']

user auth headers =
auth to users[folders[ target folder id]['author id']]

optional {"id", "root folder id"}
required = set(new_folder) - optional
unique = {"id"}

# validate input data testing
for folder data in
func calling(optionals as null (dict cutter (new folder), optional)):
tests count += 1
new user = await client.post("/folder/create", json=folder data,
headers=user auth headers)

res = new_user.json()
if set(folder data) & required == required:
good response validate (new_user)
assert new user.status code == 201
else:

assert new user.status code == 422
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print (f"OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test folder test one folder get(client):
tests count = 0

((folders, auth to users), tests) = await
create test folder graph(client)
tests count += tests

new folder = {
"folder id": AnyOf ([list (folders) [0], uuid.uuid4 (), 'null'])

}
_target folder id = new folder['folder id'].values[0]

user auth headers
auth to users[folders[ target folder id]['author id']]

optional = set()

required = set(new folder) - optional

# validate input data testing
for folder data in
func calling(any of replacer (optionals_as null (dict cutter (new folder),
optional))):
tests count += 1
response = await client.get (f"/folder/{folder data.get('folder id',
'null') ",
headers=user auth headers)
exist folder = response.json()
if safe convert to uuid(folder data.get('folder id')):
if folder data.get('folder id') in folders:
good_response validate (response)

assert response.status code == 200
else:
assert response.status code == 404
else:
assert response.status code == 422

print (f"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test folder test all personal folders get(client):
tests _count = 0

((folders, auth to users), tests) = await
create test folder graph(client)
tests count += tests

new folder = {
"limit": AnyOf([100, 1, 0O, -1, -20, 101, 2001),
"offset": AnyOf([rioo, 1, o, -1, -20, 101, 200]),
"updated after": datetime (2020, 1, 1).strftime('$Y-%m-
$ATSH: $M:%S.%f"'"),
"author only": AnyOf ([False, Truel),
"auth": AnyOf (list (auth to users.values())),

}
# target folder id = new folder['folder id'].values[0]

user auth headers = list (auth to users.values())
optional {"limit", "offset", "updated after", "author only"}
required = set(new_ folder) - optional
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query params = {"limit", "offset", "updated after", "author only"}

# validate input data testing
for folder data in
func calling(any of replacer (optionals_as null (dict cutter (new folder),
optional))):
tests count +=1
# print (folder data)
response = await client.get(
f"/folder/personalize/all",
params={k: v for k, v in folder data.items()},
headers=folder data.get ('auth'))

exist folder = response.json()
if folder data.get('auth') is None:
assert response.status code == 401

elif any(folder data.get (i, "no set param") is None for i in
query params) :
assert response.status code == 422

elif ((folder data.get('limit') is None) or 0 <
(folder data.get('limit', 1)) <= 100) \
and ((folder data.get('offset') is None) or 0 <=
(folder data.get('offset', 1))) \
# if folder data.get('folder id') in folders:
# print (folder data)
good_response validate (response)

assert response.status code == 200

# else:

# assert response.status code == 404
else:

assert response.status code == 422

print (f"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test folder test sub folders get(client):
tests _count = 0

((folders, auth to users), tests) = await
create test folder graph(client)
tests count += tests

new folder = {
"folder id": AnyOf ([list(folders) [0], str(uuid.uuid4()), 'null']l),
"limit": AnyOf ({100, 1, O, -1, -20, 101, 200]),
"offset": AnyOf([rioo, 1, o, -1, -20, 101, 200]),
"updated after": datetime (2020, 1, 1).strftime('$Y-%m-
$dTSH:$M:%$S.%f")
}
_target folder id = new folder['folder id'].values([O0]

user auth headers
auth to users[folders[ target folder id]['author id']]

optional = {"limit", "offset", "updated after"}

required = set(new_folder) - optional

query params = {"limit", "offset", "updated after"}

# validate input data testing



for folder data in
func calling(any of replacer (optionals as null(dict cutter (new folder),
optional))):
tests count += 1
response = await client.get (
f"/folder/{folder data.get('folder id', 'null')}/sub folders",
params=folder data,
headers=user auth headers)
exist folder = response.json ()

if any(folder data.get(i, "no_set param") is None for i in
query params) :
assert response.status code == 422

elif safe convert to uuid(folder data.get ('folder id')) \
and ((folder data.get('limit') is None) or 0 <
(folder data.get('limit', 1)) <= 100) \
and ((folder data.get('offset') is None) or 0 <=
(folder data.get('offset', 1))) \
# if folder data.get('folder id') in folders:
# print (folder data)
good response validate (response)

assert response.status code == 200

# else:

# assert response.status code == 404
else:

assert response.status code == 422

print (£"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test folder exists(client):

tests count = 0

((folders, auth to users), tests) = await
create test folder graph(client)

tests count += tests

error ids = [
(str (uuid.uuidl

)y

( ()
(str (uuid.uuid3 (uuid.uuid4 (), name='Jon'))),
(str (uuid.uuid4 ())),
(str (uuid.uuid5 (uuid.uuid4 (), name='Jon'))),

]
folders |= {i: None for i in error ids}

params = {
"folder id": AnyOf (list (folders)),
"root folder id": AnyOf (list(folders)),
"author id": AnyOf (list (auth_to users)),
}
optional = {"root folder id", "author id"}
required set (params) - optional

for test data in

func _calling(any of replacer (optionals_as null(dict cutter (params),
optional))):

tests count += 1

test data['folder id'] = test data.get('folder id', 'null')

response = await client.get(

f"/folder/exist/{test datal'folder id']}", params={k: v for k,

in test data.items() if k != 'folder id'},
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headers=auth to users.get(test data.get ('author id')) or
list (auth to users.values()) [0]
)
resp data = response.text

# print ("resp data", resp data)
test data = dict(**test data)

test data['id'] = test data.pop('folder id')
if any(i is None or i == 'null' for i in test data.values()):
assert response.status_code == 422
elif (folders.get(test data['id'l])
and all (v == folders[test data['id']] [k]
for k, v in test data.items()))
assert response.status code == 200
assert resp data == 'true'
else:
assert response.status code == 200
assert resp data == 'false'

print (f"OK, tests passed {tests count}")
JIuctunr K.5 — Ko nBrkka MOyIbHBIX TECTOB MUKPOCEPBHUCA MOTyJIEN

import asyncio

import uuid

from datetime import datetime
from random import random, choice
from typing import Any

import pytest
from async lru import alru_ cache

from the remember.tests.api test.test folder import create test folder graph
from the remember.tests.urils import func calling, good response validate,
optionals_as null, dict cutter, AnyOf, \

any of replacer, safe convert to uuid, decorate tests count wraps

@decorate tests count wraps
@alru cache (maxsize=None)
async def create test modules graph(client, test name="unknown folder test"):
mwwwn
return:
(
folders: dict[str, Any],
users_auth: dict[user id:str, auth header dict:dict[str, str]]
tests count: int

)

tests _count = 0
((folders, auth to users), tests) = await
create test folder graph(client)

modules = list (func calling ([{
"user": list (auth to users.values()) [0],
"id": lambda: str(uuid.uuid4()),
"name": "test",
"description": "some description",
"root folder id": ([{"id": None}] + list(folders.values())) [min(i //
3, len(folders))]["id"]

} for i in range(20)1))

modules = await asyncio.gather (*[
create test module(
client,
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{k: v for k, v in i.items() if 'user' != k}, i['user'],
no validate=False) for i in modules])

modules: Any
modules, test count = zip(*modules)
tests count += sum(_ test count)

modules: dict[str, dict[str, Any]] = {i["data"]["id"]: i["data"] for 1 in
modules}

return (modules, folders, auth to users), tests count

async def create test module(client, module: dict, auth headers,
no validate=True
tests count 0
response = await client.post ("/module/create", json=module,
headers=auth headers)
new_ folder = response.json|()
if no validate is False:
tests count += 1
assert response.status _code in [201, 456]

I~

if response.status code == 201:
good_response validate (response)
assert all([v == new folder(['data'] [k]

for k, v in module.items ()
if k in new folder['data']])

elif response.status code == 456:
assert any([i.get('message') == 'duplicate unique field' for i in
new folder.get ('errors', [dict()])])
response = await client.get (f"/module/{module['id"']}",
headers=auth headers)
assert response.status code == 200

good_response validate (response)
tests count += 1
new_ folder = response.json()
else:
raise NotImplementedError (f"Unexpected status code:
{response.status code}")
return new folder, tests count

@pytest.mark.asyncio (scope="session")
async def test module test creation(client):

tests count = 0
((exists modules, folders, auth to users), tests) = await
create test modules graph(client)
tests count += tests
new module = {
"id": AnyOf ([lambda: str (uuid.uuid4()), lambda:
str(choice (list (exists modules)))]),
"name": "test",
"description": "some description",
"root folder id": AnyOf ([str(choice(list(folders))) for _ in
range (5)] + [str(uuid.uuid4d())1),
"auth": AnyOf ([v | {"x-id": k} for k, v in auth to users.items()]),

}
# target folder id = new folder['root folder id']

# user auth headers
auth to users[folders[ target folder id]['author id']]
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optional = {"id", "root folder id", "description"}
required = set (new _module) - optional

unique = {"id"}

body = {"id", "root folder id", "description", "name"}

# validate input data testing
for module data in
func calling(any of replacer (optionals _as null (dict cutter (new module),

optional))):
tests count += 1
response = await client.post(
"/module/create",
json={k: v for k, v in module data.items() if k in body},
headers=module data.get ("auth", dict())
)
created module = response.json ()
if module data.get ("auth") is None:
assert response.status code == 401
elif set(module data) & required != required:
assert response.status code == 422
elif ((r_f id := module data.get ("root folder id")) is not None
and (r f := folders.get(r f id)) is not None
and (curr_author := module data.get ("auth", dict()).get ("x-
id")) 1is not None
and r_ f['author id'] != curr_ author):
# KopHemBas nanka Obla CO3IaHa IOPYTMM YeJIOBEKOM
assert response.status code == 409
elif ((r_f id := module data.get ("root folder id")) is not None
and (r f := folders.get(r f id)) is None):
# KOpHeBOI Malky He CymLeCTBYeT
assert response.status code == 409
elif module data.get("id") in exists modules:
assert response.status code == 456
elif set(module data) & required == required:
good response validate (response)
assert response.status code == 201
else:
assert response.status code == 422

print (f"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test module test one module get(client):

tests _count = 0
((exists modules, folders, auth to users), tests) = await
create test modules graph(client)

tests count += tests

checking module = {
"module id": AnyOf ([list (exists modules) [0], uuid.uuid4(), 'null']),
"auth": AnyOf ([v | {"x-id": k} for k, v in auth to users.items()]),

}

optional = set ("auth")

required = set(checking module) - optional

path params = {"module id"}

# validate input data testing
for module data in
func _calling(any of replacer (optionals_as null(dict cutter (checking module),

optional))):
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tests _count += 1

response = await client.get (f"/module/{module data.get ('module id',
'null') ",
headers=module data.get ("auth", dict()))
exist module = response.json ()
if module data.get ("auth") is None:
assert response.status code == 401

elif safe convert to uuid(module data.get ('module id')):
if module data.get('module id') in exists modules:
good_response validate (response)

assert response.status code == 200
else:
assert response.status code == 404
else:
assert response.status_code == 422

print (f"OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test module test all personalize module get (client):
tests _count = 0

((exists modules, folders, auth to users), tests) = await
create test modules graph(client)
tests count += tests

get modules params = ({

"limit": AnyOf([100, 1, O, -1, -20, 101, 2001),

"offset": AnyOf([100, 1, 0, -1, -20, 101, 2001),

"author only": AnyOf ([False, Truel),

"updated after": datetime (2020, 1, 1).strftime('3Y-%m-

$AdT%H:$M:%S5.%f"),

"auth": AnyOf ([v | {"x-id": k} for k, v in auth to users.items()]),

}

optional = {"limit", "offset", "updated after", "author only", "auth"}
required = set(get modules params) - optional
query params = {"limit", "offset", "updated after", "author only"}

# validate input data testing
for req params in
func calling(any of replacer (optionals _as null (dict cutter (get modules params
), optional))):
tests count += 1

response = await client.get (
f"/module/personalize/all"™,
params={k: v for k, v in req params.items() if k in

query params},
headers=req_params.get ("auth", dict()))
exist modules = response.json()

if req params.get ("auth") is None:

assert response.status code == 401
elif any(req params.get (i, "no set param") is None for i in
query params) :
assert response.status_code == 422
elif ((req params.get('limit') is None) or 0 <
(req params.get('limit', 1)) <= 100) \
and ((reqg params.get('offset') is None) or 0 <=

(req_params.get ('offset', 1))) \

# if folder data.get('folder id') in folders:
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# print (folder data)
good response validate (response)

assert response.status code == 200

# else:

# assert response.status code == 404
else:

assert response.status code == 422

print (£"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test module test module from folder get (client):
tests count = 0

((exists modules, folders, auth to users), tests) = await
create test modules graph(client)
tests count += tests

get modules params = ({
"folder id": AnyOf (
[str(choice(list (folders))) for _ in range(3)]
+ [str(choice(list ({i['root folder id']
for i in exists modules.values|()
if i.get('root folder id') is not None})))
for in range(3)]
+ [str(uuid.uuid4()), 'null'l),
"limit": AnyoOf([100, 1, 0, -1, -20, 101, 2001),
"offset": AnyoOf([100, 1, 0, -1, -20, 101, 2001),
# "author only": AnyOf ([False, Truel),
"updated after": datetime (2020, 1, 1).strftime('3Y-%m-
$AT%H:$M:%S5.%f"),
"auth": AnyOf ([v | "x-id": k} for k, v in auth to users.items()]),

}

optional = {"limit", "offset", "updated after", "auth"}
required set (get modules params) - optional
query params = {"limit", "offset", "updated after"}

# validate input data testing
for req params in
func calling(any of replacer (optionals_as null (dict cutter (get modules params
), optional))):
tests count += 1
# print(req params)

response = await client.get (
f"/module/from folder/{req params.get('folder id', 'null')}",
params={k: v for k, v in req params.items() if k in

query params},
headers=req_params.get ("auth", dict()))
exist modules = response.json()

if req params.get ("auth") is None:

assert response.status code == 401
elif any(req params.get (i, "no set param") is None for i in
query params) :
assert response.status_code == 422
elif safe convert to uuid(req params.get('folder id')) \
and ((req params.get('limit') is None) or 0 <
(reqg_params.get ('limit', 1)) <= 100) \
and ((req params.get('offset') is None) or 0 <=

(req_params.get ('offset', 1))) \
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# if folder data.get('folder id') in folders:
# print (folder data)
good response validate (response)

assert response.status_code == 200

# else:

# assert response.status code == 404
else:

assert response.status code == 422

print (£"0OK, tests passed {tests count}")
JInctunr K.6 — KOI[ ABH)XKKA MOJAYJIbHBIX TCCTOB MUKPOCCPBUCA TCPMHUHOB

import asyncio

import uuid

from datetime import datetime
from random import random, choice
from typing import Any, Sequence

import pytest
from async _lru import alru_cache

from the remember.tests.api test.test folder import create test folder graph
from the remember.tests.api test.test modules import
create test modules graph
from the remember.tests.urils import func calling, good response validate,
optionals as null, dict cutter, AnyOf, \

any of replacer, safe convert to uuid, decorate tests count wraps

@decorate tests count wraps
@alru_cache (maxsize=None)
async def create test terms graph(client, test name="unknown folder test"):
mmon
return:
(
folders: dict[str, Any],
users_auth: dict[user id:str, auth header dict:dict[str, str]]
tests count: int
)
tests count = 0
((modules, folders, auth to users), tests) = await
create test modules graph(client)

terms = list(func _calling([{
"user": list (auth to users.values()) [0],
"id": lambda: str (uuid.uuid4()),
"term": "test",
"definition": "wect",
"module id": (list (modules.values())) [min(i // 10,
len (modules) ) ] ["id"]

} for i in range(200)]))

terms = await asyncio.gather (*[
create test term(
client,
{k: v for k, v in i.items () if 'user' != k}, i['user'],

no validate=False) for i in terms])

terms: Any
terms, test count = zip(*terms)
tests count += sum(_test count)
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terms: dict[str, dict[str, Any]] = {i["data"]["id"]: i["data"] for i in
terms}

return (terms, modules, folders, auth to users), tests count

async def create test term(client, module: dict, auth headers,
no validate=True
tests count 0
response = await client.post ("/term/create"™, json=module,
headers=auth headers)
new_term = response.json ()
if no validate is False:
tests count += 1
assert response.status code in [201, 456]

I~

if response.status_codg == 201:
good response validate (response)
assert all([v == new term['data'] [k]

for k, v in module.items ()
if k in new term(['data']])

elif response.status code == 456:
assert any([i.get('message') == 'duplicate unique field' for i in
new_term.get ('errors', [dict()])])
response = await client.get (£"/module/{module['id"']}",
headers=auth headers)
assert response.status code == 200

good response validate (response)
tests count += 1
new_term = response.json ()
else:
raise NotImplementedError (f"Unexpected status code:
{response.status code}")
return new_term, tests count

@pytest.mark.asyncio (scope="session")
async def test term test creation(client):

tests count = 0
((exist terms, modules, folders, auth to users), tests) = await
create test terms graph(client)
tests count += tests
new module = {
"id": AnyOf ([lambda: str (uuid.uuid4()), lambda:
str(choice(list (exist terms)))]),
"term": "test",
"definition": "TectT",
"module id": AnyOf ([str (choice(list (modules))) for  in range(5)] +
[str (uuid.uuid4d ())]),
"auth": AnyOf ([v | "x-id": k} for k, v in auth to users.items()]),

}
# target folder id

new folder['root folder id']

# user auth headers =
auth to users[folders[ target folder id]['author id']]
optional = {"id", "auth"}

required = set (new _module) - optional
unique = {"id"}
body = {"id", "module id", "term", "definition"}

# validate input data testing
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for term data in

func calling(any of replacer (optionals as null(dict cutter (new module),

optional))):
tests count += 1
response = await client.post(
"/term/create",
json={k: v for k, v in term data.items() if k in body},
headers=term data.get ("auth", dict())
)
created module = response.json ()
if term data.get("auth") is None:
assert response.status code == 401
elif set(term data) & required != required:
assert response.status code == 422
elif ((r m id := term data.get ("module id")) is not None
and (r m := modules.get(r m id)) is not None
and (curr_ author := term data.get ("auth", dict()).get ("x-id"))
is not None
and r m['author id'] != curr_ author):
# KopHeBOM MOnyJsib OBJIa CO3IaHa IPYTHMM UYeJIOBEKOM
assert response.status code == 409
elif ((r m id := term data.get ("module id")) is not None
and (r m := modules.get(r m id)) is None):
# KOpHEeBOT'O MOZIYJIsS HE CYyLEeCTBYeT
assert response.status code == 409
# elif term data.get("m") in modules:
# assert response.status code == 456
elif term data.get("id") in exist terms:
assert response.status code == 456
elif set(term data) & required == required:
good response validate (response)
assert response.status code == 201
else:
assert response.status code == 422

print (f"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test term test one term get(client):

tests _count = 0
((exist terms, modules, folders, auth to users), tests) = await
create test terms graph(client)

tests count += tests

checking module = {
"term id": AnyOf ([list (exist terms) [0], uuid.uuid4(), 'null']),
"auth": AnyOf ([v | {"x-id": k} for k, v in auth to users.items()]),

}

optional = set ("auth")

required = set(checking module) - optional

path params = {"term id"}

# validate input data testing
for term data in

func _calling(any of replacer (optionals_as null(dict cutter (checking module),

optional))):

tests count += 1

response = await client.get (f"/term/{term data.get ('module id',
'null')}",

headers=term data.get ("auth", dict()))
exist term = response.json()
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if term data.get("auth") is None:
assert response.status code == 401
elif safe convert to uuid(term data.get('module id')):
if term data.get('module id') in exist terms:
good_response validate (response)

assert response.status code == 200
else:
assert response.status code == 404
else:
assert response.status_code == 422

print (f"OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test term test all term get(client):
tests count = 0

((exist terms, modules, folders, auth to users), tests) = await
create test terms graph(client)
tests count += tests

get modules params = {
"module ids": AnyOf ([
(1,
str(uuid.uuid4 ()) 1],
str(uuid.uuid4 ()), str(uuid.uuid4())],
list (modules) [0]],
choice(list (modules

[
[
[
[ )) 1,
[ ))

[

[

[(

choice (list (modules)), choice(list (modules))],
choice (list (modules)) for _ in range(5)],
str(uuid.uuid4 ()), str(uuid.uuid4())],

:= choice(list (modules))), m],

1),
"limit": AnyOf([100, 1, 0, -1, -20, 101, 2001),
"offset": AnyoOf([100, 1, 0, -1, -20, 101, 2001),
"author only": AnyOf ([False, Truel),
"updated after": datetime (2020, 1, 1).strftime('3Y-%m-
$ATSH: $M:%$S.%f"'),
"auth": AnyOf ([v | {"x-id": k} for k, v in auth to users.items()]),
}

optional = {"limit", "offset", "updated after", "author only", "auth"}

required = set(get modules params) - optional

query params = {"limit", "offset", "updated after", "author only",
"module ids"}

# validate input data testing
for req params in
func calling(any of replacer (optionals as null(dict cutter (get modules params
), optional))):
tests count += 1
response = await client.get (
f"/term/all",
params={k: v for k, v in req params.items () if k in
query params},
headers=req params.get ("auth", dict()))

got terms = response.json()

if req params.get ("auth") is None:
assert response.status_code == 401

elif any(

(reg_params.get (i, "no_set param") is None
if isinstance (i, Sequence)
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else req params.get (i, "no_set param")is None)
for i in query params):

assert response.status code == 422
elif ((req params.get('limit') is None) or 0 <
(reg_params.get ('limit', 1)) <= 100) \
and ((req params.get('offset') is None) or 0 <=
(reqg_params.get ('offset', 1))) \
and (req params.get('module ids') is not None and

bool (reqg _params.get ('module ids'))):
# if folder data.get('folder id') in folders:
# print (folder data)
good response validate (response)

assert response.status_code == 200

# else:

# assert response.status code == 404
else:

assert response.status code == 422

print (f"OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test term test all personalize term get (client):
tests count = 0

((exist terms, modules, folders, auth to users), tests) = await
create test terms graph(client)
tests count += tests

get modules params = {
"module ids": AnyOf ([
(1,
str (uuid.uuid4 ()) 1],
str (uuid.uuid4 ()), str(uuid.uuid4())],
list (modules) [0]],
choice (list (modules

[

[

[

[ 1,
[choice (list (modules

[

[

[(

)
), choice(list (modules))],

—~— ~—

choice(list (modules)) for  in range(5)],
str(uuld uuid4 ()), str(uuid.uuid4 ())],
:= choice(list (modules))), m],

1)

"limit": AnyoOf([100, 1, 0, -1, -20, 101, 2001),

"offset": AnyoOf([100, 1, 0, -1, -20, 101, 2001),

"author only": AnyOf ([False, Truel),

"updated after": datetime (2020, 1, 1).strftime('$Y-%m-
$dT%H:$M:%S5.%f"),

"auth": AnyOf ([v | "x-id": k} for k, v in auth to users.items()]),

}

optional = {"limit", "offset", "updated after", "author only", "auth"}

required set (get _modules params) - optional

query params = {"limit", "offset", "updated after", "author only",
"module ids"}

# validate input data testing
for req params in
func _calling(any of replacer (optionals_as null (dict cutter (get modules params
), optional))):
tests count += 1
response = await client.get(
f"/term/personalize/all",
params={k: v for k, v in req params.items() if k in
query params},



headers=req params.get ("auth", dict()))
got terms = response.json ()

if req params.get ("auth") is None:
assert response.status code == 401
elif any(
(req_params.get (i, "no_ set param") is None
if isinstance (i, Sequence)

else req params.get (i, "no_set param")is None)

for i in query params) :

assert response.status code == 422
elif ((req params.get('limit') is None) or 0 <
(req params.get ('limit', 1)) <= 100) \
and ((reg params.get ('offset') is None) or 0 <=
(reg_params.get ('offset', 1))) \
and (req params.get('module ids') is not None and

bool (req params.get ('module ids'))):
# 1if folder data.get('folder id') in folders:
# print (folder data)
good response validate (response)

assert response.status code == 200

# else:

# assert response.status code == 404
else:

assert response.status code == 422

print (f"OK, tests passed {tests count}")

JIuctunr K.7 — Ko 1BMkKa MOJYyIbHBIX TECTOB MUKPOCEPBHCA MTOJIB30BaTEIICH

import json

import uuid

from datetime import datetime

from random import random, randint
from typing import Any

import httpx

import pytest

from async lru import alru_ cache
from sglalchemy import select

from the remember.src.utils.get data from auth token import get db session cm

from the remember.tests.api test.test auth import test auth

from the remember.tests.urils import dict cutter, optionals_as null,

func calling, good response validate, \
string to datetime, decorate tests count wraps

# @decorate tests count wraps
# @alru cache (maxsize=None)

async def create test user(client, user: dict, no validate=True):

tests_count = 0
create response = await client.post ("/user/create", json=user)
new_user = create response.json()

if no validate is False:
tests count += 1
assert create response.status code in [201, 456]

if create_response.status_codg == 201:
good_response validate (create_ response)
assert all([v == new user|['data'] [k]

for k, v in user.items /()
if k in new user(['data'l])



(auth headers, tests) = await test auth(client, [ (None, user)])

if create response.status code == 456:
if no validate is False:
assert any ([

i.get('message') == 'duplicate unique field'

for i in new user.get('errors', [dict()])]

response = await client.get (f"/user/{user['id']}",
headers=auth headers)
assert response.status code == 200

good response validate (response)
tests count += 1
new_user = response.json ()
new user['data']: dict[str, Any]
return (new user['data'], auth headers), tests count

@pytest.mark.asyncio (scope="session")
async def test user creation(client, users_ auth):
created entities = []

tests _count = 0
user = {
"id": lambda: str (uuid.uuid4()),
"username": lambda: "test user " + str(randint (0,
"email": lambda: "test user " + str(randint (0, 100
"@example.com",
"name": "test user",
"surname": "test user",
"password": "test user"
}
optional = {"id"}
required = set (user) - optional
unique = {"id", "username", "email"}

# validate input data testing

)

1000000000)),
0000000)) +

for user data in func calling(optionals as null(dict cutter (user),

optional)):
tests count += 1

new user = await client.post("/user/create", Jjson=
res = new_user.json()
if set(user data) & required == required:

created entities.append(res)
good response validate (new_user)

assert new user.status code == 201
else:
assert new user.status code == 422
test unic user = list(func calling([user])) [0]
new user resp = await client.post("/user/create", json=test unic user)
new_user = new_user resp.json()
created entities.append(new_user)
assert new user resp.status code == 201

good response validate (new user resp)
tests count += 1

# Validate unique fields
for real unic fields in func calling(dict cutter (user,
pass_condition=lambda key: key not in unique)):
tests count += 1
user data = test unic user | real unic_ fields

new _user = await client.post("/user/create", Jjson=

res = new_user.json()

user data)

user data)
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# if (set(real unic fields) & unique) - optional == uniqu
optional:
if (set(real unic fields) - optional == unique - optional
and all(

user data.get (unic optional key) is None or
unic optional key in real unic fields
for unic optional key in optional & unique)
) :

created entities.append(res)

assert new user.status_code == 201

good response validate (new_user)
else:

assert new user.status code == 456

print (£"0OK, tests passed {tests count}")
return created entities

@pytest.mark.asyncio (scope="session")
async def test user exists(client, users auth):
tests _count = 0
async with get db session cm() as db_session:
from the remember.src.api.users import UserORM
users = await db_session.execute(
select (UserORM.id) .1imit (10)
)

user uuids = [(str(i[0]), True) for i in list(users)] + [
(str (uuid.uuidl ()), False),
(str (uuid.uuid3 (uuid.uuid4 (), name='Jon')), False),
(str (uuid.uuid4 ()), False),
(str (uuid.uuid5 (uuid.uuid4 (), name='Jon')), False),

]

print (users)

for (user uuid, is _correct) in user uuids:
tests count += 1

response = await client.get ("/user/exist", params={"user

user uuid})

resp data = response.text

print ("resp data", resp data)

if (is correct):
assert response.status code == 200
assert resp data == 'true'

else:
assert response.status code == 200
assert resp data == 'false'

print (f"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")

async def test user user me(client, users auth: list[tuplel[dict,
tests_count = 0
for user auth in users auth[:10]:
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id":

dict]]):

response = await client.get ("/user/me", headers=user auth[0])

resp data = response.json()

tests count += 1

# print (response.json())

assert response.status_code == 200
good response validate (response)
assert resp data['data'].get('email')

response = await client.get ("/user/me")
resp data = response.json|()

tests count += 1

assert response.status code == 401
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print (£"0OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test user get user(client, users_auth: list[tuple[dict, dict]]):

tests count = 0
for (user auth, user) in users auth[:10]:
for ( , user) in users auth[:10]:
print (user)
response = await client.get (f"/user/{user['id']l}",
headers=user auth)
resp data = response.json|()
tests count +=1
assert response.status_code == 200

good_response validate (response)
assert 'email' not in resp data['data']

response = await client.get (f"/user/{ user['id']}")
resp data = response.json|()

tests count += 1

assert response.status code == 401

print (f"OK, tests passed {tests count}")

@pytest.mark.asyncio (scope="session")
async def test user update user(client, users auth: list[tuple[dict, dict]]):
tests _count = 0

update user = {
"id": str(uuid.uuid4()), # 'ecd4ad7f9-4feT7-4ea7-a287-22650ebd6847"' or
"username": "test update user 1345672" + str(uuid.uuid4()),
"email": "test update user 1345672" + str(uuid.uuid4()) +
"@example.com",
"name": "test update user",
"surname": "test update user",
"password": "test update user"

response = await client.post("/user/create", json=update user)
resp data = response.json()
assert response.status code == 201
good response validate (response)
assert all([v == update user[k]
for k, v in resp data['data'].items() if k in update user])
created at = resp data['data']['created at']
updated at = string to datetime(resp data['data']['updated at'])
response = await client.post(
"/auth/token",
data={"username": update user['username'], "password":
update user|['password']},
headers={"Content-Type": "application/x-www-form-urlencoded"}
)
assert response.status_code == 200
user auth headers = {"Authorization": f"Bearer
{response.json() ['access _token']}"}

update params

{

"name": lambda: f"updated name {datetime.utcnow().strftime ('%$Y-%m-
SdT$SH:$M:%S5.%f') 1",

"surname": lambda: f"updated surname {datetime.utcnow().strftime('$Y-
$m-%dT%H:$M:%S.%£") }",

"updated at": lambda: datetime.utcnow().strftime ('$Y-%m-

SdT%H:3M:%S5.%f'"),
}
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optional {"name", "surname"}
required = set (update params) - optional
unique = {}

# validate input data testing
for (user auth, user) in [ (user auth headers, update user |
resp datal'data'])]:
last user = None
for user data in
func calling(optionals as null(dict cutter (update params), optional)):
print (user data)

tests count +=1

response = await client.put("/user/me/update", json=user data,
headers=user_ auth)

updated user = response.json ()

last user = user data

print (updated user)

if updated user.get("data") and set (updated user.get ("data")) &
required == required:

good response validate (response)
new updated at =

string to datetime (updated user['data']['updated at'])
assert response.status code == 200
assert updated user['data'](['created at'] == created at

assert new updated at > updated at # OOGuomyenme 100%
IPOM30LIIO

# Ilara oOHOBJIeHMA OBUla BEICTaBJIeHa CEPBEPOM CaMOCTOATEJIbHO, a
He CKOIMpOBaHa M3 3alpoca

assert new updated at >
string to datetime (user data['updated at'])

# cepBep IOeMCTBUTEJBHO OOHOBMII IAaHHBIE

assert all([v is None or (v == (updated user['data'][k]))
for k, v in user data.items ()
if k != 'updated at'l])

updated at = new updated at

else:
assert response.status code == 422
#
response = await client.put ("/user/me/update", json=last user)
resp data = response.json()
tests count += 1
assert response.status code == 401

print (f"0OK, tests passed {tests count}")
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MPUJIOKEHME J
(PEKOMEHIYEMOE)
KOJI CEPBEPHOI1 YACTH
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Jluctunr JI.1 — @aiin swagger.py

import datetime

import inspect

import typing

from typing import Type, Annotated, Callable

from fastapi import Form, Query, FastAPI

from fastapi.openapi.utils import get openapi
from pydantic import BaseModel

from pydantic.fields import FieldInfo

from sglalchemy import Select, ColumnElement

from sglalchemy.orm import ColumnProperty, Mapped

from the remember.src.utils.db import AbstractDbEntity

def as form(cls: Type[BaseModel]) :
new parameters = []

for field name, model field in cls.model fields.items():
model field: FieldInfo
# model field.o

new parameters.append (
inspect.Parameter (
model field.alias or field name,
inspect.Parameter.POSITIONAL ONLY,
default=Form(...) if model field.is required() else
Form (model field.default),
annotation=model field.annotation,
)
)

async def as form func(**data) :
# print("!!!", data)
return cls(**data)

sig = inspect.signature (as_form func)

sig = sig.replace (parameters=new parameters)
as_form func. signature = sig # type: ignore
setattr(cls, 'as form', as form func)

return cls

def limits dep(
db model: typing.Type[AbstractDbEntity],
default limit: int = 100,
default offset: int = 0,

max limit: int = 100,

min limit: int = 1,

change created at: Mapped[datetime.datetime] | None = None,

change updated at: Mapped[datetime.datetime] | None = None,

updated at condition: Callable[[datetime.datetime],
ColumnElement [bool]] = None,

) =
def dependency (
limit: Annotated[int, Query(
ge=min_ limit,
le=max limit,



179

)] = default limit,

offset: Annotated[int, Query(
ge=0,

)] = default offset,

updated after: Annotated[datetime.datetime | None, Query(
title='BpeMsa nociyiengHero OOHOBJIEHMS CYWHOCTHU',
description="BynyT BO3BpAalleHH JIMIIL Te CYWHOCTH,

"ODOHOBJIEHME KOTOPHX OBJIO NPOMBBEINEHO I103Xe

YKa3aHHOT'O BPEMEHU.
"Ecniu nmapaMeTp He yKas3aH, TO buibTpaumus 0

BpPEeMeHU NPOM3BOOUTBLCHA He Oyner."

)] = None
) —> Callable[[Select, ColumnProperty], Select]:
def add limit and offset (query: Select) -> Select:
nonlocal updated after
if updated after is not None:
updated after = updated after.replace (tzinfo=None)
if updated at condition is None:
if change updated at is None:
query = query.where (db model.get updated at field() >
updated after)
else:
query = query.where (change updated at >
updated after)
else:
query = query.where (updated at condition (updated after))
if change created at is None:
query = query.order by(db model.get created at field())
else:
query = query.order by (change created at)
query = (
query
.limit (limit)
.offset (offset)
)

return query
return add limit and offset

return dependency

def two_ent upd condition(
entl: typing.Type[AbstractDbEntity],
ent2: typing.Type[AbstractDbEntity]
) —> Callable[[datetime.datetime], ColumnElement[bool]]:
def get condition(updated after: datetime.datetime) :
return (
(entl.get updated at field() > updated after)
| (ent2.get updated at field() > updated after)

)

return get condition

def fix swagger version(app: FastAPI):
def wrapped() :
if app.openapi schema:
return app.openapi schema

openapi schema = get openapi (
title="Custom title",
version='3.1.0", # or CONFIG.SWAGGER VERSION,
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summary="This is a very custom OpenAPI schema",

description="Here's a longer description of the custom
**OpenAPI** schema",

routes=app.routes,

)

# openapi schema["info"] ["x-1logo"] = {

# "url": "https://fastapi.tiangolo.com/img/logo-margin/logo-
teal.png"

# 0}

app.openapi schema = openapi schema
return app.openapi schema

return wrapped

Jluctunr JI1.2 — redefinition.py

import functools

import sys

from inspect import getmembers, signature
from pprint import pprint

from typing import Callable, Type

from uvuid import UUID

from pydantic import BaseModel
from sglalchemy.ext.asyncio import AsyncSession

from the remember.src.config.external api config import UserAPIConfig,
FolderAPIConfig, TermAPIConfig, ModuleAPIConfig
from the remember.src.utils.get data from auth token import
get db session cm, TempUser, get current user, \
get current user no_ coro

def redefinition (import path: str, import obj: str):
try:
target func = getattr( import (import path, fromlist=[import obj]),
import obj)

def w_(_: Callable):
@functools.wraps (target func)
def dec(*args, **kwargs):
res = target func(*args, **kwargs)
return res

return dec

return w_
except (ModuleNotFoundError,) as e:
def w_(func: Callable):
@functools.wraps (func)
def dec(*args, **kwargs):
res = func(*args, **kwargs)
return res

return dec
return w_
def redefinition client api (

import path: str,
import obj: str,



import path http client: str,
import obj http client: str,
# api config class: Type[BaseModel]

try:
target func = getattr(

__import (import path, fromlist=[import objl),

import obj

def w_(_: Callable):
return target func

return w_
except (ModuleNotFoundError,) as e:
try:
target func = getattr(
__import (import path http client,
fromlist=[import obj http client]),
import obj http client
)

def w_(_: Callable):
return target func

return w_
except (ModuleNotFoundError,) as e2:
try:
raise e2 from e
except Exception as e3:
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raise ModuleNotFoundError ("IobaBrTe external openapi ama http

kJmeHTa "

"npm nomoumy client-api-

generator.docker-compose.yml") from e3

def redefinition client api 2(
api config class: Type[BaseModel],
service_name: str = None,
api func name: str = None,
external file name: str = None,
external func name: str = None,

try:
def w_(target func: Callable):

res func is final = True

if |
service name is None
or api_ func name is None
or external file name is None
or external func name is None

res func = target func()
else:
curr microservice: str =

target func. module .removeprefix("the remember.src.api.").split(".") [0]

try:
res func = getattr(

import (f'the remember.src.api.{service name}.src.view',

f;omlist:[api_func_name]),
api func name
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)

# from the remember.src.api.folders.src.view import

exist folder
except AttributeError as exc:
print (f"He ymanoce mMmnopTtmupomaThk {api func name} ms "
f"{f'the remember.src.api.{service name}.src.view'}

o npudmHe {exc}

f"BesBoBmasa ¢yHkuma: {target func. code }")
if "partially initialized module" not in str(exc):
raise ModuleNotFoundError () from exc

@functools.cache
def res func gen(*args, **kwargs):
res func = getattr(

import (f'the remember.src.api.{service name}.src.view',
fromlist=[api func name]),
api func_ name

)

return res_ func_

res func = res func gen
res func _is final = False

except (ModuleNotFoundError, ImportError) as exc:
print (f"He ymamoce mmMnoprupomarhk {api func name} wus
f"{f'the remember.src.api.{service name}.src.view'}

"

no npuumHe {exc}")
try:
res func = getattr(

__import (f'the remember.src.api.{curr microservice}'
f'.external openapi.{service name}'

f'.services.{external file name}',
fromlist=[external func name]),
external func name
)
except ModuleNotFoundError as exc:
print (f"He ymanocer mumMmnopTtupomaThb {external func name}
usz "
f"{f'the remember.src.api.{curr microservice}.external openapi.{service name}
.services. {external file name}'} no npuumHe {exc}")

@functools.cache
def res func gen(*args, **kwargs):
res func = getattr(

import (f'the remember.src.api.{service name}.src.view',

fromlist=[api func name]),
api_ func_name

)

return res_ func_

res func = res func gen
res_func_is final = False
transform rules = {

lambda i: isinstance (i, UUID): lambda i: str (i)

}

def transform rules func(i):
return functools.reduce (
lambda acc, curr: (curr([l] (i) if curr([0] (i) else i),



183

transform rules.items(),
i

@functools.wraps (res_func)
async def dec(*args, **kwargs):
nonlocal res func
assert bool (args) is False, "keyword arguments only!"

old kwargs = kwargs
if res func is final is False:
res func = res func gen()
kwargs = {k: transform rules func(v) for k, v in
kwargs.items () if
k in signature(res_ func) .parameters}
if |
'current user' in signature(res_ func) .parameters
and 'current user' not in kwargs
and (
bool (curr token := ((old kwargs.get('token', '') or
'').strip()))
or (
'api config override' in old kwargs
and bool (curr_ token :=
((old kwargs['api config override'].access_token or '').strip()))
))
)t
kwargs |= {"current user":
get current user no coro(curr_ token)}
res = await res_ func(**kwargs)
if isinstance(res, BaseModel) and hasattr (res, "data"):
res = res.data

return res
return dec

return w_
except (ModuleNotFoundError,) as e:
raise ModuleNotFoundError ("IJoGaBerTe external openapi ana http xmauenta

"npu nomoum client-api-generator.docker-
compose.yml"™) \
from e

def redefinition client api 3(

*
14

service name: str,
api func name: str,

service config = {
"users": {
"external file name": 'async Usersentities service',
"apis": {
"exist user": 'exist user exist get',
"check user": 'check user check user get',
by
"api config class": UserAPIConfig,

b
"folders": {

"external file name": 'async Foldersentities service',
"apis": |
"exist folder": 'exist folder exist get',

"exist personalize folder":
"exist personalize folder personalize exist get"



by

"api config class": FolderAPIConfig,
br

"modules": {
"external file name": 'async Moduleentities service',
"apis": |
"exist module": 'exist module exist get',

"exist personalize module":
"exist personalize module personalize exist get",
"create personalize module":
"create personalize module personalize create post",
"get module ids from folder":
"get module ids from folder from folder folder id ids only get"
b
"api config class": ModuleAPIConfig,
by
"terms": |
"external file name": 'async Termentities service',
"apis": {
"exist term": 'exist term exist get',
"exist personalize term":
"exist personalize term personalize exist get",
"get term ids from module":
"get term ids from module from module module id ids only get",
"create personalize term":
"create personalize term personalize create post”
by
"api config class": TermAPIConfig,

}
try:
return redefinition client api 2(
service config[service name] ['api config class'],
service name=service name,
api func name=api func name,

external file name=service config[service name] ['external file name'],

external func name=service config[service name]['apis'] [api func name],

)
except KeyError as exc:
print ("3anycTtuTe openapi generator!!! "
"IlpomoirkaeM paboTaTk C NYyCTHUKOM "

"naBu openapil generator cMmor creHepupoBaTh external apil\n",

exc,
file=sys.stderr)
def wap (func):
async def dec(*args, **kwargs):
raise NotImplementedError ()

return dec

return wap

Jluctunr JI.3 — INIT_APP.py

import os

from os.path import split, join, isfile
from datetime import datetime

import time
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from pprint import pprint

from fastapi import FastAPI

from fastapi.middleware.cors import CORSMiddleware
from fastapi.openapi.utils import get openapi
import orjson

from the remember.src.config.config import CONFIG
from the remember.src.api import apps as api_apps
from the remember.src.utils.exeptions.handlers import add exception handlers

start time = time.time ()

def add swagger (app: FastAPI):
def custom openapi () :
global start time
if app.openapi schema:
return app.openapi_schema

filename = join(split(split(split(split(_ file ) [0])[0])[0])[O0],
"merge-openapi", "output.swagger.json")
mtime = isfile(filename) and os.path.getmtime (filename)

if mtime is False or (CONFIG.FROM DOCKER is True and mtime <
start time):
openapi schema = None

else:
with open(filename, "r") as f:
data = f.read()
openapi schema = orjson.loads (data)
openapi schema["openapi"] = CONFIG.SWAGGER VERSION

openapi schema["servers"] = []
app.openapi schema = openapi schema
return app.openapi_schema

app.openapi = custom openapi

return app

def init app(app: FastAPI):
app, other apps = init routers (app)
for app_ in [app, *other apps]:
add middlewares (app_)
add _exception handlers (app_)

app = add once_ events (app)

app = add swagger (app)
return app

def init routers(app: FastAPI):

filename = join(split(split (split(split(_ file ) [0])([0])[0])[0], "merge-
openapi", "openapi-merge.json")
openapi merge = {"inputs": [], "output": "./output.swagger.json"}

def get(tested: str, target sub: str):

index =0
for index, [a, b] in enumerate(zip(tested.strip("/").split("/"),
target sub.strip("/").split('/'))):
if (a !'= Db):
return 0
index = index

return (index_+ 1 if len(tested) < len(target sub) else 0)
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for sub apps url, config in api apps.items() :
_app = app
app_prefix = ""
if sub _apps _url.count("/") > 1:
# print (sub_apps url, sub apps_url.count ("/"))
target api = max(api apps, key=lambda i: get(i, sub apps url))
if get(target api, sub _apps url) != 0:
_app = api_appsl[target_api] ["app"]
app_prefix = target api

# else
_app.mount (
config.get ('prefix', "").removeprefix (app prefix),
config["app"],
name=config.get ('tags', [Nonel]) [0]
)
openapi merge["inputs"].append (
{
"inputURL":

f"http://backend: {CONFIG.BACKEND PORT}{config.get ('prefix’,
'not_found') }/openapi.json",

"pathModification": {
"prepend": config.get('prefix', 'not found')
}
1)
res = orjson.dumps (openapi merge) .decode ("utf-8")

with open(filename, "w") as f:
print (res, file=f)

return app, [app ["app"] for , app 1in api apps.items() ]

def add middlewares (app: FastAPI):
origins = [

"
’

]

app.add middleware (
CORSMiddleware,
allow origins=origins,
allow credentials=True,
allow methods=["*"],
allow headers=["*"],

)

return app

def add once events (app: FastAPI):
async def db dispose():
await CONFIG.engine.dispose()

app.add _event handler ('shutdown', db_ dispose)

return app
Jluctunr J1.4 — get_data_from_auth_token.py

import asyncio

import types

from contextlib import asynccontextmanager

from inspect import signature, Parameter

from typing import Annotated, Awaitable, Any, Type, TypeVar, Callable, Unpack



from uwuid import UUID

from fastapi import Depends, HTTPException

from jose import jwt, JWTError

from sglalchemy.ext.asyncio import AsyncSession, async_sessionmaker
from starlette import status

from the remember.src.api.auth.src.dto import TokenData
from the remember.src.config.config import CONFIG
from pydantic import BaseModel

from the remember.src.config.external api config import UserAPIConfig,

APIConfig, FolderAPIConfig

class TempUser (BaseModel) :
id: UUID
username: sStr

async def get db session():

async_session = async_sessionmaker (CONFIG.engine, expire on commit=Fals
async with async session() as session:
if True:
try:
yield session
finally:
pass

get db session cm = asynccontextmanager (get db session)

async def get current user (
token: Annotated[str, Depends (CONFIG.oauth2 scheme)],

db session: Annotated[AsyncSession, Depends(get db session)] = None
) —> TempUser:
user = get current user no coro(token, db_ session)

return user

class CheckDbEntitiesDep (object) :
def init (self, config: Type[APIConfig], *test methods):
self.config = config
self.test methods = list(test methods)

def call (self, *arg, **kwargs):

return all([i(*arg, config=self.config, **kwargs) is True for i in
self.test methods])

class CheckDbEntitiesExistDep (CheckDbEntitiesDep) :

@staticmethod
async def check(*coros: Awaitable[bool]):
res = await asyncio.gather (*coros)

print (res)
if all(res):
return True
raise HTTPException (status code=4009)

LocDataType = TypeVar ('LocDataType', bound=BaseModel)
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class CheckDbEntitiesExistDep2 (CheckDbEntitiesExistDep):

async def  call (self, result: Any, *, db session, token, **kwargs):
print (kwargs)
api conf = self.config(access token=token)
res = await self.check(

*[
asyncio.create task(
i(db_session=db_session, api config override=api conf,
**kwargs)

)

for i in self.test methods

)

return result

# call = modif call
def new_ (cls, *args, **kwargs):
inst = super(). new (cls)

return inst

def class getitem (
cls,
params: tuple]|
Type[Any],
Callable[ [BaseModel, Unpack[dict[str, Any]]], dict[str,
Anyl],
Callable[ [BaseModel, Unpack|[dict[str, Any]l]l], bool],

dict[str, Annotated],
1,
*args,
**kwargs

item, get args from item, skip, other params = params

async def  call wrap (
self,
return value: Annotated([item, ...],
db session: Annotated[AsyncSession, Depends (get db session)],
token: Annotated[str, Depends (CONFIG.oauth2 scheme)],
**kwargs

) —-> item:
print (kwargs)
kwargs = get args from item(return value, **kwargs)
if skip(return value, **kwargs):
return True
return await cls. call (self, return value,
db session=db_session, token=token, **kwargs )

ann = signature(_ call wrap )
ann. parameters = {k: v for k, v in ann.parameters.items() if k !=
'kwargs'} | {
param_ name: Parameter (
name=param_name,
kind:Parameter.POSITIONAL_OR_KEYWORD,
annotation=annotation
)
for param name, annotation in other params.items ()

}

__call wrap . signature = ann
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dict (signature( call wrap ) .parameters)
signature( call wrap )
instance = cls

module = None
class body = {

" module ": name  if module is None else module,
" call ": call wrap ,
}
instance2 = types.new_class(
f"{cls. name } {item. class_ }",
(instance, ),
dict (),

lambda ns: ns.update(class body)
)

return instance?2

class CheckDbUserDep (CheckDbEntitiesExistDep) :
def init (self, *test methods):
super (). init (UserAPIConfig, *test methods)

async def  call (self,
current user: Annotated[TempUser,
Depends (get current user)],
db session: Annotated[AsyncSession,
Depends (get db session)],
token: Annotated[str, Depends (CONFIG.oauth2 scheme)],

) —> bool:
api conf = self.config(access_ token=token)
res = awailt self.check(*[

asyncio.create task(
i(user id=current user.id, db_session=db_session,
api config override=api conf)
)
for i in self.test methods

1)

return res

class CheckDbFolderDep (CheckDbEntitiesExistDep) :
def init (self, *test methods):
super (). init (FolderAPIConfig, *test methods)

async def  call (self,
folder id: UUID,
db session: Annotated[AsyncSession,
Depends (get _db_session)],
token: Annotated[str, Depends (CONFIG.oauth2 scheme)],

) —> bool:
api_conf self.config(access_token=token)
res = await self.check(*[

asyncio.create task(

i(current user.id, db_session, api config override=api conf)
)
for i in self.test methods

1)
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return res

async def get db write session(
db session: Annotated[AsyncSession, Depends(get db session)]
) =
async with db session.begin():
yield db session

Jluctunr J1.5 — get_from_html.py

import re

import urllib.request

from datetime import datetime
from time import sleep

from urllib.error import URLError
from uuid import UUID

from sqglalchemy.ext.asyncio import async sessionmaker

from the remember.src.api.folders.src.dto import CreateFolderAsTreeDTO
from the remember.src.api.folders.src.view import create folder as tree
from the remember.src.api.modules.src.dto import CreateModuleAsTreeDTO
from the remember.src.api.sentences.src.dto import CreateSentenceAsTreeDTO
from the remember.src.api.terms.dtos.dto import CreateTermAsTreeDTO

from the remember.src.api.users.src.dto import UserDTO

from the remember.src.config.config import CONFIG

from the remember.src.utils. help file import r d, bad terms, add words

async def get 3000 words() :
r =
rU<ol[A<]* (2:<1i>[A<]* (2:<a (2: (?2<=<a) ([*>]*)>[~<]* (?=<\/a>))<\/a>[*Q]*?) [~<]*
<\/1i>["<]*) *?2 (?=<\/0l>)<\/ol>"
main folder = CreateFolderAsTreeDTO (
name="'3000_ words',
sub folders=[],

)

fp = urllib.request.urlopen ("https://langformula.ru/voc3000/")
mybytes = fp.read()

mystr = mybytes.decode ("utf8")

fp.close()

# print (mystr)

for 1 in re.findall (

r" (?:<\/span> ["<]*<\/div> [ #]*? (?=<01>) ) <ol>["#]1*? (?=<\/0ol>)<\/ol>",
mystr

) 2

folder title = re.search(r'<\/span>(["<]*)<\/div>', 1i).groups() [0]
cur_folder = CreateFolderAsTreeDTO (
name=" '.join(folder title.split()),
sub_ folders=[],
sub _modules=[]
)
main_ folder.sub folders += [cur_ folder]
print (folder title)
for html link tag in re.findall(

r"<li>["<]* (?:<a(?:(?<=<a) ([*>]1*)>(["<]*) (?=<\/a>))<\/a>["@]*?) [*<]*<\/1i>["<
]x", i)
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link = re.search(zr'''href=(2:"["| ) ([""" ]*) (2::"["|")"'"'"",
html link tag[0]) .groups() [0]
print (link, html link tag([1])
module name = html link tag[1l]
curr module = CreateModuleAsTreeDTO (
name="' '.join (module name.split()),
description=f'autogenerated from {link}',
sub terms=get words from words page (link)
)
cur_ folder.sub modules += [curr module]
print (main folder.model dump json())
return main folder

def get words from words page (url: str):

r =
r' (?:<\/i>["<]*?<strong[">]*>(?: (?:<a[">]*>(["<]*)<\/a>(["<]*) (?=</strong>) </
strong> (["—<&#8212—=]1%*) (?:—|&#8212; | &#8212|—|-)) | (?: (["<]1*)</strong> (["—
<&H#8212—-1%*) (2:—|&#8212; | &#8212|—|-))) (["<1*)<\/1i>)"

fp = None

while fp is None:

try:
fp = urllib.request.urlopen (url)
except URLError as e:
print (e)
sleep (1)
mybytes = fp.read()
mystr = mybytes.decode ("utf8")
fp.close ()
table datas = re.findall(r'<table(["@]*?)<\/table>', mystr)
print (table datas)
terms_entities: dict[str, CreateTermAsTreeDTO] = dict()
for table data in table datas:
for word in re.finditer(

r'<tr[fR1*?2 (2:<td["*>]*>(["<]*)<\/td>["<]*) (2:<td[*>]1*>(["<]1*)<\/td>["<]*) (?2:<
td[">]* > ([M<]I*)<\/td>["<]*)<\/tr>",

table data):
term, transcribe, definition = (word.groups())
terms_entities[' '.join(term.strip().split()).lower()] =
CreateTermAsTreeDTO (
term=' '.join(term.strip() .split()) .lower (),
definition=' '.join(definition.strip () .split()) .lower(),

transcription=transcribe,
)
print (term, transcribe, definition)
try:
for sentences _html piece in re.findall(
r' ((?2:(?:<div[*>]*?class=\"su-
List\"[*>]1*["<]*) (?:\s*<div>\s*)? (?:<ul ["Q]*? (?=<\/ul>)<\/ul>)) ["<]*<blockquo
te[*@]*? (?=<\/blockquote>)<\/blockquote>["@] *2</div>)",
mystr
) :

print ("sentences html piece", sentences html piece)

print (sentences_html piece)
for sent html in re.findall(

r' (2:<ul [*@]*? (?2=<\/ul>)<\/ul>) [*<]*<blockquote["@] *?<\/blockquote>"',
sentences _html piece):
print ('-—-—-- ")
print (sent html)
try:
gr = re.search(
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r" (2:<\/1i>["<]*? (2:<a[">]*>["<]*) ?<strong [">]*>(?: (2:<a[">]1*>(["<]*)<\/a> (["<
]1*) (?=</strong>)</strong> (?: ["<]*</a>)? (["—<&#8212--1*) (?:—|&#8212; | &#8212 |-
[=)) | (?2: (["<]1*)</strong>(?:["<]*</a>)?2(?2:["<]*<strong>)? ([ "—<&#8212—-
1%) (? :(9 </strong>\s Y2 (?: —|&#8212,|&#8212|—|—
)))) ([” )<\N/1i>) ["@]*? (?=<p) (Kp["<]*<\/p>["@]*?) (?=<\/blockquote>)",
sent html
) .groups ()

main_term2, sub terms2, , main terml, sub_ termsl,
definition, sentences in term = gr

main_ term main terml or main term2

sub terms = sub termsl or sub terms2

except AttributeError as e:
print (e)
is ok = False
is continue = False

while is ok is False:
if sent html in r d:
main_ term, sub terms, definition,
sentences_in term = r d[sent html]
break
if is_continue:
break

print ('Beeaure main term')

main_ term = input ()

print ('Beeaure sub_terms')
sub_terms = input()

print ('Beenure definition')
definition = input ()

print ('Beeaure sentences in term')
sentences_in term = input ()

is_ok = input ("BBemure 1 nmnsa nonreepxnmenusa") == '1'

if is continue:
continue

print (main term, sub terms, definition, sentences in term)

term = ((' '.Jjoin(
(main_ term.strip() + (
" " + sub terms.strip() if sub terms and
bool (sub_terms.strip()) else "")).split())
.lower ())
.replace (H( H, n (H)
.replace(" )", ")™))

if term in terms entities:
terms_entities[term].sub sentences = []
elif term in bad terms:
new_term = bad terms[term]
terms entities[new_ term].sub sentences = []
terms entities[term] = terms entities[new term]
else:
add_words (term, terms entities)

print (terms _entities)
print (f'term {term} not in in terms entities')
old term = term

while term not in terms_entities:
print (f'term {term} not in in terms entities')
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term = input ()

terms entities[term].sub sentences = []

terms_entities[old term] = terms entities[term]
for sentence ent in re.findall (
r' (?=<p) (?:<p [*>]*> (["&#8212\-\=-\=1*%). (["<]1*))<\/p>"',

sentences_in term

print (sentence_ent)
sentence, translate = sentence ent
print (sentence, translate)
terms _entities[term].sub sentences += |
CreateSentenceAsTreeDTO (
sentence="' '.join(sentence.split()),
translate=' '.join(translate.split())

]
except AttributeError as e:
print (e)
# sentences html piece = input ("BeBemure sentences_html piece")
return list(terms entities.values())

Jluctunr JI.6 — saga/controller.py

import asyncio

import random

from abc import ABC, abstractmethod
from typing import Awaitable, Any

class SagaController (ABC) :
objects and works: dict[Any, Any]

steps: list

def init (self):
self.fix saga transaction in db coro: Awaitable | None = None
SagaController.objects and works[self] = self
self.run = None
self.cancel = False

async def run(self, *args, **kwargs):
self.run = asyncio.current task()
self.fix saga transaction in db coro = asyncio.create task(
self. fix saga transaction in db()
)

await self.fix saga transaction in db coro
try:

for step in self. class_.steps:
if self.cancel:
break
(args, kwargs)

awalt asyncio.create task(step(*args,
**kwargs))

except Exception as e:
# TODO: cmesarTh oToOpaxeHue OmMOOK KyIoa—-HUOYIb
while True:
try:
await self. saga rollback()
break
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except Exception as e:
# TODO: cmeslaTb oToOpaxeHue owMOOK KyIa-HUOYIb
await asyncio.sleep(random.randint (1, 10))

await self. finish saga tr()
SagaController.objects and works.pop (self)

async def fix saga transaction in db(self):

[MojoxnTh TpaH3axkumio B BJ
await asyncio.sleep (1)
raise NotImplementedError ()

@abstractmethod
async def saga transaction(self):
raise NotImplementedError ()

@abstractmethod
async def saga rollback(self):
raise NotImplementedError ()

async def finish saga tr(self):

OrnpaBUTh B KadKy coobueHMre 060 YCIEWHOM 3aBEepleHUM TpaH3akLuu,
MTb TpaH3axkumo mu3 BJ

# TODO: Implement

await asyncio.sleep (1)

async def kafka send rollback flag(self):
OrnpaBuUTbk B KadKy coobueHre o060 ommbOkKke B TpaH3aKLUUM.
[Ipy HOJIydeHUM STOTO COOOmeHMs BCe 3allylleHHBE pPadoTH
B paMKax STOM TPaH3aKLUMM 3aBepHalTCHa
mwwwn
# TODO: Implement
await asyncio.sleep (1)

Jluctunr JI.7 — daiin answers/post_db.py

impo
from
from
from

from
from
# fr

rt typing

abc import ABC

datetime import datetime
typing import Any

pydantic import BaseModel
sglalchemy import inspect
om pydantic.main import Model

from sglalchemy.orm import InstrumentedAttribute, Relationship,
ColumnProperty

from the remember.src.utils.db import AbstractDbEntity

from the remember.src.api import api collector

Model = typing.TypeVar ('Model’', bound='BaseModel')

orm

to_dto mask: dict]|
typing.Type [AbstractDbEntity],

dict[typing.Type[ColumnProperty] | typing.Typel[Relationship], booll]]

i: {k: True for k in inspect(i).column attrs}

194
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| {k: False for k in inspect (i) .relationships}
for i in api collector. db models

class OrmBaseModel (BaseModel, ABC, extra='ignore',K from attributes=True):
@classmethod
def model validate(cls: type[Model],
obj: Any,

*
14

strict: bool | None = None,

from attributes: bool | None = None,
context: dict[str, Any] | None = None,
) —> Model:

if bool(orm to dto mask) is False:
orm to dto mask.update ({
i: {k: True for k in inspect(i).column attrs}
| {k: False for k in inspect (i) .relationships}
for i in api collector. db models
)
if isinstance (obj, AbstractDbEntity):
obj: AbstractDbEntity
return cls(**{k.key: getattr(obj, k.key) for k, v in
orm_to dto mask[obj. class J.items() if v})

return super () .model validate (obj, strict=strict,
from attributes=from attributes, context=context)

def model dump (self, *args, **kwargs):
res = super () .model dump (*args, **kwargs)
res = {k: (v.replace(tzinfo=None) if isinstance (v, datetime) else v)
for k,v in res.items ()}
return res

JIuctunr J1.8 — daiin api/folders/view.py

import asyncio

import datetime

from typing import Annotated, Any, Literal, Callable
from uuid import UUID

import sglalchemy

from fastapi import APIRouter, FastAPI

from fastapi. compat import ErrorWrapper

from fastapi.encoders import jsonable encoder

from fastapi.exceptions import RequestValidationError, HTTPException
from fastapi.params import Depends, Query, Body, Path

# from pydantic.vl.error wrappers import ErrorWrapper

from sglalchemy import insert, select, delete, update, bindparam, join,
Select

from sglalchemy.ext.asyncio import AsyncSession

from sglalchemy.dialects.postgresqgl import insert as pg insert

from sglalchemy.orm import ColumnProperty

from the remember.src.api.folders. redefinitions import get current user,
UserDTO, check user, \

kafka create personalize folder producer, create personal module,
get module ids from folder, \

CreateOnlyPersonalizePartModuleDTO
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# from the remember.src.api.auth.logics import get db session,
get current user, get db write session
from the remember.src.api.folders.src.db model import FolderORM,
PersonalizeFolderORM
from the remember.src.api.folders.src.dto import CreateFolderDTO, FolderDTO,
FolderWithNestedEntitiesDTO, \

FolderWithRootEntityDTO, PersonalizeFolderDTO,
OnlyPersonalizePartFolderDTO, \

UpdateOnlyPersonalizePartFolderDTO, DeleteOnlyPersonalizePartFolderDTO,
CreateOnlyPersonalizePartFolderDTO, \

UpdateFolderDTO
from the remember.src.config.config import CONFIG
from the remember.src.config.external api config import UserAPIConfig,
ModuleAPIConfig, FolderAPIConfig
from the remember.src.utils.answers.base import Ans, BError, AnsInfo,
ErrOnly, AuthError, NotFoundError
from the remember.src.utils.answers.enums import ErrorMessages
from the remember.src.utils.exeptions.handlers import base resp models
# from the remember.src.api.folders.logic import recourse tree to db models
from the remember.src.utils.get data from auth token import
get db write session, get db session, CheckDbEntitiesDep, \

CheckDbUserDep
from the remember.src.utils.saga.controller import SagaController
from the remember.src.utils.swagger import limits dep, two_ent upd condition,
fix swagger version

# from the remember.src.api.users.dto import UserDTO

openapi tags = [

{

"name": 'Folders entities’',
"description": "",
"externalDocs": {
"description": "current microservice docs",

"url": f"{FolderAPIConfig.base_path}/docs",
b
b
]

folder app = FastAPI(

openapi tags=openapi tags,

servers=|

{"url": CONFIG.BACKEND MICROSERVICE URL AUTH, "description": "Staging

environment"},

I
)
folder app = APIRouter (tags=list(map(lambda i: i['name'], openapi tags)))

# api collector.apps.append(folder app)

@folder app.post (
"/create",
response_model=Ans [FolderDTO, BError | None],
status_code=201,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)}
)
async def create folder (
new folder: CreateFolderDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends(get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

# ErrorWrapper
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inserted data: dict[str, Any] = jsonable encoder (
jsonable encoder (
new folder, exclude none=True
) | {"author id": current user.id})

sub query = select (*[bindparam(k).label (k) for k, v in
inserted data.items()])

if new folder.root folder id is not None:
# sub_query = sub_query.subquery ()

# 3 = join(

# FolderORM, sub_query,

# (FolderORM.1id == bindparam('root folder id'))

# & (FolderORM.author id == bindparam('author id'))
# )

#

# sub _query = select (sub query).select from(j)

(

sub_query

select (* [bindparam (k) .label (k) for k, v in
inserted data.items()])
.where (
(FolderORM.id == bindparam('root folder id'))
& (FolderORM.author id == bindparam('author id'))
)
)
sub _query = sub query.params({k: v for k, v in inserted data.items()})
query = (
insert (FolderORM)
.from select([*inserted data.keys()], sub_query)

.returning (FolderORM)

res = await db session.execute (query)
data = list(res)
if bool(data ) is False:
raise HTTPException (404, detail={
"message": ErrorMessages.root folder not found,
"description": "HexoppexTHwlf root folder (Bel He MOXeTe CO3HaTh

IOOYEepHI K nanky, "

"He 4BJIAACH BJAneJiblLeM poauTesbckou, "
"YIM yKas3aHHOM KOPHEBOM MallkM IIPOCTO He
cymectTryeT) "

)
return FolderDTO.model validate(data [0][0])

@folder app.get(
"/personalize/all",
response model=Ans[list[PersonalizeFolderDTO], BError | None],
status_code=200,
responses={**base resp models (401, 409, 422, 456, 500)}
)
async def get all folders(
db limits: Annotated[Callable[[Select], Select], Depends(limits dep(
PersonalizeFolderORM,
updated at condition=two_ent upd condition (PersonalizeFolderORM,
FolderORM)
)) 1,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends (get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
author only: bool = False,
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query = (select (PersonalizeFolderORM)
.join(PersonalizeFolderORM. folder entity)
.add_columns (FolderORM)

.where (PersonalizeFolderORM.user id == current user.id))
if author only:
query = query.where (FolderORM.author id == current user.id)
res = await db session.execute (

db limits (query)
)

data = list (res)
return [PersonalizeFolderDTO.model validate(i[0].folder entity. dict |
i[0]. dict )
for 1 in data]

@folder app.put (
"/update/{folder id}",
response_model=Ans [FolderDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def update folder entity(
folder id: UUID,
update folder: UpdateFolderDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends(get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

query = (
update (FolderORM) .
where (
(FolderORM.id == folder id)
& (FolderORM.author id == current user.id)

)
.returning (FolderORM)
.values (**update folder.model dump ())

res = list(await db_session.execute (query))
data = list (res)
if bool (data) is False:

raise HTTPException (404, detail=dict())
return FolderDTO.model validate(data[0][0])

@folder app.get (
"/{folder id}",
response_model=Ans [FolderDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def get one folder (
folder id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],

res = await db session.execute (
select (FolderORM)
.where (
# (FolderORM.author id == current user.id)
# &
(FolderORM.id == folder id)
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)

data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
res2 = data[0][0]
return FolderDTO.model validate (res2)

@folder app.get(
"/{folder id}/sub folders",
response model=Ans[list[FolderDTO], BError | None],
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def get sub folders(
folder id: UUID,
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (FolderORM)) ],
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

res = await db session.execute(db limits (
select (FolderORM)
.where (
# (FolderORM.author id == current user.id)
# &
(FolderORM.root folder id == folder id)
)
)
)
data = list (res)
return [FolderDTO.model validate(i[0]) for i in data]

@folder app.get(
"/personalize/{folder id}",
response model=Ans[PersonalizeFolderDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def get personalize folder (
folder id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
author only: bool = False,
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

query = (
select (PersonalizeFolderORM)
.join(PersonalizeFolderORM. folder entity)
.add _columns (FolderORM)
.where (
(PersonalizeFolderORM.user id == current user.id)
& (FolderORM.id == folder id)

)

if author only:
query = query.where (FolderORM.author id == current user.id)

res = await db_ session.execute(
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query

)

data = list (res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
res2 = data[0][0]
return PersonalizeFolderDTO.model validate (res2.folder entity. dict |
res2. dict )

@folder app.get(
"/personalize/{folder id}/sub_ folders",
response model=Ans[list[PersonalizeFolderDTO], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def get personalize sub folders
folder id: Annotated|
UUID | Literal["null"] | None, Path(description="¥YcranoBure null
OJig IOJIydeHUsS KOPpHeBHX namnokxk")],
db limits: Annotated[Callable[[Select], Select], Depends(limits dep(
PersonalizeFolderORM,
updated at condition=two_ent upd condition (PersonalizeFolderORM,
FolderORM)
)) 1,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
author only: bool = False,
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
) :

folder id = (None if folder id is None or str(folder id).lower() ==
'null' else folder id)
query = (

select (PersonalizeFolderORM)
.join(PersonalizeFolderORM. folder entity)
.add_columns (FolderORM)
.where (
(PersonalizeFolderORM.user id == current user.id)
& (FolderORM.root folder id == folder id)

)

if author only:
query = query.where (FolderORM.author id == current user.id)

res = await db session.execute (
db limits (query)
)

data = list(res)
return [PersonalizeFolderDTO.model validate(i[0].folder entity. dict |
i[0]. dict )
for i in data]

@folder app.post (

"/personalize/create",

response model=Ans[list[OnlyPersonalizePartFolderDTO], BError | None],

status_code=201,

responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)}
)
async def create personalize folder (

create personal folder: CreateOnlyPersonalizePartFolderDTO,



db session: Annotated[AsyncSession, Depends(get db write session)],

current user: Annotated[UserDTO, Depends(get current user)],

checked: Annotated[bool,

token: Annotated[str, Depends (CONFIG.oauth2 scheme)],

Depends (CheckDbUserDep (check user)) ],

target folders tree = sglalchemy.text( # language=PostgreSQL

( WITH RECURSIVE folder tree (id, root folder id) AS

root folder

(

SELECT :folder id as id, :root folder id ::uuid as
id
UNION ALL

SELECT f.id as id, f.root folder id as root folder id

FROM folder tree as rec

201

join folder schema.folder f ON f.root folder id = rec.id
)
select * from folder tree ) AS rf
)
inserted data: dict[str, Any] = jsonable encoder (
jsonable encoder (
create personal folder,
exclude={'folder id', 'root folder id'}
) | {"user id": current user.id})
res = await db session.execute (
insert (PersonalizeFolderORM)
.from select (
['folder id', 'root folder id', *inserted data.keys()],
select (
sglalchemy.text (" rf.id"),
sglalchemy.text (" rf.root folder id"),
* [ o o o
(
bindparam (k) .label (k)
) for k, v in inserted data.items/()
]
) .params ({
k: v for k, v in inserted data.items ()
}) .select from(target folders tree.bindparams (
**{
"folder id ": create personal folder.folder id,
"root folder id ": create personal folder.root folder id,

)

1)

.returning (PersonalizeFolderORM)

#
#

)
data =

[]

list (res)

if bool (data) is False:
raise HTTPException (404, detail=dict{())

folder to modules = {pers folder[0].folder id: (await

get module ids_ from folder (
folder id=str(pers folder[0].folder id),

db

session=db_session,

api config override=ModuleAPIConfig(access token=token),

token=token,
current user=current user,

)) for pers folder in data}
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res = [awalt create personal module (
from folder microservice=True,
db session=db_ session,
current user=current user,
checked=True,

new personal module=CreateOnlyPersonalizePartModuleDTO (module id=module id,
root folder id=folder id),
data=CreateOnlyPersonalizePartModuleDTO (module id=str (module id),
root folder id=str(folder id)),
api config override=ModuleAPIConfig(access token=token),
token=token

for folder id, module ids in folder to modules.items ()
for module id in module ids

]

return [OnlyPersonalizePartFolderDTO.model validate(i[0]) for i in data]

@folder app.put (
"/personalize/update/{folder_ id}",
response model=Ans[OnlyPersonalizePartFolderDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def update personalize folder (
folder id: UUID,
update folder: UpdateOnlyPersonalizePartFolderDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends(get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

query = (
update (PersonalizeFolderORM) .
where (
(PersonalizeFolderORM. folder id == folder id)
& (PersonalizeFolderORM.user id == current user.id)

)

.returning (PersonalizeFolderORM)
.values (**update folder.model dump ())

res = list(await db_session.execute (query))
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return OnlyPersonalizePartFolderDTO.model validate(data[O0] [0])

@folder app.get (
"/exist/{folder id}",
response_model=bool,
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist folder(
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
folder id: Annotated[UUID, Path()],
db session: Annotated[AsyncSession, Depends (get db session)],
root folder id: Annotated[UUID | None, Query()] = None,
author id: Annotated[UUID | None, Query()] = None,
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q = (
select (FolderORM)
.where (
(FolderORM.id == folder id)

)
)

if (root folder id is not None):

g = (q
.where (FolderORM.root folder id == root folder id))
if (author id is not None):
qa= (q
.where (FolderORM.author id == author id))
res = awalt db session.execute (

select (g.exists())
)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())

return data[0][0]

@folder app.get(
"/personalize/exist/{folder id}",
response model=bool,
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist personalize folder(
folder id: UUID,
current user: Annotated[UserDTO, Depends(get current user)],
db session: Annotated[AsyncSession, Depends(get db session)],
root folder id: UUID | None = None,

q = (
select (PersonalizeFolderORM)
.where (
(PersonalizeFolderORM. folder id == folder id)
& (PersonalizeFolderORM.user id == current user.id)

)
)
if (root folder id is not None):
g = (g.where(PersonalizeFolderORM.root folder id == root folder id))

res = await db session.execute (
select (g.exists())
)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())

return data[0] [0]

folder app_ .include router (folder app)
folder app = folder app_
folder app.openapi = fix swagger version(folder app)

JIuctunr J1.9 — ®aiin api/modules/view.py
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import asyncio

import datetime

from typing import Annotated, Literal, Callable
from uvuid import UUID

from fastapi import APIRouter, FastAPI, HTTPException

from fastapi.params import Depends, Path, Query

from sglalchemy import insert, select, delete, update, Select
from sglalchemy.ext.asyncio import AsyncSession

from sglalchemy.dialects.postgresqgl import insert as pg insert
from sglalchemy.orm import ColumnProperty

from the remember.src.api.modules. redefinitions import UserDTO,
get current user, check user, check folder, \
check personalize folder, get term ids from folder,
create personalize term, CreateOnlyPersonalizePartTermDTO
# from the remember.src.api.auth.logics import get db session,
get current user, get db write session
from the remember.src.api.modules.src.db model import ModuleORM,
PersonalizeModuleORM
from the remember.src.api.modules.src.dto import ModuleDTO, CreateModuleDTO,
PersonalizeModuleDTO, \
OnlyPersonalizePartModuleDTO, UpdateOnlyPersonalizePartModuleDTO,
DeleteOnlyPersonalizePartModuleDTO, \
CreateOnlyPersonalizePartModuleDTO, UpdateModuleDTO
from the remember.src.config.config import CONFIG
from the remember.src.config.external api config import FolderAPIConfig,
TermAPIConfig, ModuleAPIConfig
from the remember.src.utils.answers.base import Ans, BError
from the remember.src.utils.exeptions.handlers import base resp models
# from the remember.src.api.users.dto import UserDTO
from the remember.src.utils.get data from auth token import
get db write session, get db session, CheckDbUserDep, \
CheckDbEntitiesExistDep2
from the remember.src.utils.swagger import limits dep, two_ent upd condition,
fix swagger version

openapi tags = [

{

"name": 'Module entities',
"description": "",
"externalDocs": {
"description": "current microservice docs",

"url™: f"{ModuleAPIConfig.base path}/docs",
}’
}I
]

module app = FastAPI(

openapi tags=openapi tags,

servers=|

{"url": CONFIG.BACKEND MICROSERVICE URL AUTH, "description": "Staging

environment"},

I
)
module app = APIRouter (tags=list (map(lambda i: i['name'], openapi tags)))

from folder microservice annotation = Annotated[bool, Query(

default factory=lambda: False, deprecated=True,

description="KoCTHJL, IOPU NEepPEenNMCHBAHUU B3aUMOIEMCTBUS C MCIOJbL30BaHUEM
Caru bymet ymajeH") ]

@module app.post (



"/create",
response model=Ans [ModuleDTO, BError | None],
status code=201,

responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)}

)

async def create module (

db session: Annotated[AsyncSession, Depends(get db write session)],

current user: Annotated[UserDTO, Depends(get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
new module: Annotated|
CreateModuleDTO,
Depends (
CheckDbEntitiesExistDep2 |
CreateModuleDTO,
lambda i, **k: {"folder id": str(i.root folder id),
"author id": str(k["current user"].id)},
lambda i, **k: i.root folder id is None,
{"current user": Annotated[UserDTO,
Depends (get current user)]}
] (FolderAPIConfig, check folder, )
)

res = awalt db session.execute (
insert (ModuleORM)
.returning (ModuleORM) ,
[
new module.model dump (exclude none=True) | {'author id':
current user.id}
]
)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())

return ModuleDTO.model validate(data[O0][0])

@module app.get (
"/{module id}",
response model=Ans [ModuleDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get one module (
module id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)]

res = await db session.execute(
select (ModuleORM)
.where (
(PersonalizeModuleORM.module id == module id)
)
)
data = list(res)

if bool (data) is False:
raise HTTPException (404, detail=dict())
return
PersonalizeModuleDTO.model validate(data[0] [0] .module entity. dict |
data[0][0]. dict )
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@module app.get (
"/from folder/{folder id}",
response model=Ans[list [UUID], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get modules from folder (
folder id: UUID,
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (ModuleORM)) ],
db session: Annotated[AsyncSession, Depends(get db session)],
current user: Annotated[UserDTO, Depends(get current user)]
) —=> 1list[UUID]:

res = await db session.execute(db limits (
select (ModuleORM)
.where (ModuleORM.root folder id == folder id)
)
)
data = list (res)

if data and bool (data) :
return [1[0] for 1 in data]
return []

@module_ app.get (
"/from folder/{folder id}/ids_ only",
response model=Ans[list [UUID], BError | None],
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get module ids from folder(
folder id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)]
) -> 1ist[UUID]:

res = await db session.execute (

select (ModuleORM. id)

.where (ModuleORM.root folder id == folder id)
)
data = list (res)

if data and bool (data):
return [i1i[0] for i in data]
return []

@module app.put (
"/update/{module id}",
response_model=Ans [ModuleDTO, BError | None],
status_code=200,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},

)
async def update module entity(
module id: UUID,
update module: UpdateModuleDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends (get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
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query = (
update (ModuleORM) .
where (
(ModuleORM.id == module id)
& (ModuleORM.author id == current user.id)

)
.returning (ModuleORM)
.values (**update module.model dump()))

data = list(await db_ session.execute (query))
if bool (data) is False:

raise HTTPException (404, detail=dict())
return ModuleDTO.model validate(data[O0][0])

@module app.get (
"/personalize/all"™,
response model=Ans[list[PersonalizeModuleDTO], BError | None],
status_ code=200,
responses={**base resp models (401, 409, 422, 456, 500)}
)
async def get all module (
db limits: Annotated[Callable[[Select], Select], Depends(limits dep(
PersonalizeModuleORM,
updated at condition=two_ent upd condition (PersonalizeModuleORM,
ModuleORM)
)) 1,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
author only: bool = False,

query = (

select (PersonalizeModuleORM)

.join (PersonalizeModuleORM.module entity)

.add_columns (ModuleORM)

.where (PersonalizeModuleORM.user id == current user.id)
)
if author only:

query = query.where (ModuleORM.author id == current user.id)
res = await db session.execute (

db limits (query)
)

data = list(res)
return [PersonalizeModuleDTO.model validate(i[0].module entity. dict |
i[0]. dict )
for i in data]

@module app.get (
"/personalize/{module id}",
response_model=Ans [PersonalizeModuleDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get one module (
module id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)]

res = await db_ session.execute(
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select (PersonalizeModuleORM)
.join (PersonalizeModuleORM.module entity)
.add_columns (ModuleORM)

.where ( (PersonalizeModuleORM.user id == current user.id)
& (PersonalizeModuleORM.module id == module id))
)
data = list (res)

if bool (data) is False:
raise HTTPException (404, detail=dict())
return
PersonalizeModuleDTO.model validate(data[0] [0] .module entity. dict |
data[0][0]. dict )

@module app.get (
"/personalize/from folder/{folder id}",
response model=Ans[list[PersonalizeModuleDTO], BError | None],
status_code=200,
responses={**base resp models (401, 409, 422, 456, 500)}
)
async def get all module (
folder id: Annotated|
UUID | Literal["null"] | None, Path(description="¥YcranoBure null
OJIg TOJIydeHUS KOPHEeBEX momyJsen") ],
db limits: Annotated[Callable[[Select], Select], Depends(limits dep(
PersonalizeModuleORM,
updated at condition=two_ent upd condition (PersonalizeModuleORM,
ModuleORM)
)) 1,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],

author only: bool = False,
)t
folder id = (None if folder id is None or str(folder id).lower() ==
'null' else folder id)
query = (

select (PersonalizeModuleORM)
.join (PersonalizeModuleORM.module entity)
.add_columns (ModuleORM)

.where (
(PersonalizeModuleORM.user id == current user.id)
& (PersonalizeModuleORM.root folder id == folder id)

)

if author only:

query = query.where (ModuleORM.author id == current user.id)
res = await db session.execute(

db limits (query)
)

data = list(res)
return [PersonalizeModuleDTO.model validate(i[0].module entity. dict |
i[0]. dict )
for i in datal

@module app.post (
"/personalize/create",
response model=Ans[OnlyPersonalizePartModuleDTO, BError | None],
status_code=201,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},



)
async def create personalize module (
# create module: CreateOnlyPersonalizePartModuleDTO,

db session: Annotated[AsyncSession, Depends(get db write session)],

current user: Annotated[UserDTO, Depends(get current user)],
from folder microservice: from folder microservice annotation,
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
token: Annotated[str, Depends (CONFIG.oauth2 scheme)],
new personal module: Annotated|

CreateOnlyPersonalizePartModuleDTO,

Depends (

CheckDbEntitiesExistDep2 |
CreateOnlyPersonalizePartModuleDTO,

lambda i, **k: {"folder id": i.root folder id,
"current user": k["current user"]},

lambda i, **k: i.root folder id is None or
k["from folder microservice"] is True,

{"current user": Annotated[UserDTO,

Depends (get current user)],
"from folder microservice":
from folder microservice annotation}
] (FolderAPIConfig, check personalize folder, )
)
1,

# new personal module: CreateOnlyPersonalizePartModuleDTO

res = awalit db session.execute (
insert (PersonalizeModuleORM)
.returning (PersonalizeModuleORM),
[new personal module.model dump() | {'user id': current user.id}]
)
data = list (res)
if bool (data) is False:
raise HTTPException (404, detail=dict())

terms = {

i[0] .module id: await asyncio.create task(get term ids from folder(

db session=db session,
module id=i[0].module id,
api config override=TermAPIConfig(access token=token),
current user=current user,
token=token,
))

for 1 in data

terms res = [
awalt create personalize term(
from module microservice=True,
db session=db_session,
current user=current user,

create personal term=CreateOnlyPersonalizePartTermDTO (term id=term id),
data=CreateOnlyPersonalizePartTermDTO (term id=str (term id)),
apil config override=TermAPIConfig(access token=token),
token=token,

)
for module id, term ids in terms.items ()
for term id in term ids

return OnlyPersonalizePartModuleDTO.model validate(data[0][0])
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@module app.put (
"/personalize/update/{module id}",
response model=Ans[OnlyPersonalizePartModuleDTO, BError | None],
status code=200,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},

)
async def update personalize module (
module id: UUID,
update personal module: UpdateOnlyPersonalizePartModuleDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends (get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

query = (
update (PersonalizeModuleORM) .
where (
(PersonalizeModuleORM.module id == module id)
& (PersonalizeModuleORM.user id == current user.id)

)
.returning (PersonalizeModuleORM)
.values (**update personal module.model dump()))

data = list(await db_session.execute (query))
if bool (data) is False:
raise HTTPException (404, detail=dict())
return OnlyPersonalizePartModuleDTO.model validate(data[O0][0])

@module app.get (
"/exist/{module id}",
response_model=bool,
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist module (
module id: Annotated[UUID, Path()],
db session: Annotated[AsyncSession, Depends (get db session)],
# current user: Annotated[UserDTO, Depends(get current user)],
root folder id: UUID | None = None,
author id: UUID | None = None,

q = (
select (ModuleORM)
.where ( (ModuleORM.id == module id))
)

if (root folder id is not None):

g = (g.where (ModuleORM.root folder id == root folder id))
if (author id is not None):

q = (g.where (ModuleORM.author id == author id))
res = await db session.execute(

select (g.exists())

)

data = list (res)

if bool (data) is False:
raise HTTPException (404, detail=dict{())

return data[0][0]
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@module app.get (
"/personalize/exist",
response_model=bool,
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist personalize module (
module id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
root folder id: UUID | None = None,

g = (
select (select (PersonalizeModuleORM)
.where (
(PersonalizeModuleORM.module id == module id)
& (PersonalizeModuleORM.user id == current user.id)

))
)
if (module id is not None):
a = (g
.where (PersonalizeModuleORM.root folder id == root folder id))

res = await db session.execute (
select (g.exists())
)
data = list (res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return data[0][0]

module app .include router (module app)
module app = module app
module app.openapi = fix swagger version (module_ app)

Jluctunr JI.10 — daiin api/sentences/view.py

from typing import Annotated, Callable
from uuid import UUID

from fastapi import APIRouter, FastAPI, HTTPException

from fastapi.params import Depends, Path, Query

import sglalchemy as sa

from sqglalchemy import insert, select, any , Select, update
from sglalchemy.ext.asyncio import AsyncSession

from sglalchemy.orm import ColumnProperty

from the remember.src.api.sentences.src.db model import SentenceORM
from the remember.src.api.sentences.src.dto import SentenceDTO,
CreateSentenceDTO, UpdateSentenceDTO

from the remember.src.api.users.src.dto import UserDTO

from the remember.src.config.config import CONFIG

from the remember.src.config.external api config import TermAPIConfig,
SentenceAPIConfig

from the remember.src.utils.answers.base import Ans, BError

from the remember.src.utils.exeptions.handlers import base resp models
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from the remember.src.utils.get data from auth token import

get db write session, get db session, CheckDbUserDep, \
CheckDbEntitiesExistDep2

from the remember.src.api.sentences. redefinitions import get current user,

check user, check term, check module

from the remember.src.utils.swagger import limits dep, fix swagger version

openapi tags = [

{

"name": 'Sentence entities’',
"description": "",
"externalDocs": {
"description": "current microservice docs",

"url": f"{SentenceAPIConfig.base_path}/docs",
b
b
]

sentence app = FastAPI(
openapi tags=openapi tags,
servers=|[
{"url": CONFIG.BACKEND MICROSERVICE URL AUTH, "description": "Staging

environment"},
1,
)

sentence app = APIRouter (tags=list(map(lambda i: i['name'], openapi tags)))

@sentence_app.post (
"/create/{module id}/{term id}",
response_model=Ans[SentenceDTO, BError | None],
status code=201,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
)
async def create sentence (
# new sentence: CreateSentenceDTO,
module id: Annotated[UUID, Path()],
term id: Annotated[UUID, Path()],
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends (get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
new sentence: Annotated|
CreateSentenceDTO,
Depends (
CheckDbEntitiesExistDep2 [
CreateSentenceDTO,
lambda i, **k: {
"term id": k["term id"],
"author id": k["current user"].id,
"module id": k["module id"]
br
lambda i, **k: False,
{"current user": Annotated[UserDTO,
Depends (get current user)],
"module id": Annotated[UUID, Path()],
"term id": Annotated[UUID, Path()]}
] (TermAPIConfig, check term, check module)

res = await db session.execute (
insert (SentenceORM)
.values (
module id=module id,
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term id=term id,
author id=current user.id
)
.returning (SentenceORM) ,
[new sentence.model dump (exclude none=True) ]

)

data = list(res)
if bool (data) is False:

raise HTTPException (404, detail=dict{())
return SentenceDTO.model validate(data[O0][0])

@sentence app.get (
"/all",
response model=Ans[list[SentenceDTO], BError | None],
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get all sentences(
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
module ids: Annotated|
frozenset [UUID], Query(description="Cnmucox MOZyJeM, Un3 KOTOPHIX
OynoyT IOJIydeHHl npenjoxeHusa")],
db limits: Annotated[Callable[[Select], Select],
Depends (1limits dep (SentenceORM)) ],

author only: bool = False,
)t
query = (
select (SentenceORM)
.where (SentenceORM.module id == any (module ids))

)
if author only:
query = query.where (SentenceORM.author id == current user.id)

res = await db session.execute (
db limits (query)
)

data = list(res)
return [SentenceDTO.model validate (i[0]) for i in data]

@sentence app.get (
"/from module/{module id}",
response model=Ans[list[SentenceDTO], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get all sentences from one module (
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
module id: UUID,
db limits: Annotated[Callable[[Select], Select],
Depends (1limits_ dep (SentenceORM)) ],
author only: bool = False,
) :
query = (
select (SentenceORM)
.where (SentenceORM.module id == module_ id)
)
if author only:
query = query.where (SentenceORM.author id == current user.id)



res = await db_ session.execute(
db limits (query)
)

data = list(res)
return [SentenceDTO.model validate (i[0]) for i in data]

@sentence app.get (
"/from term/{term id}",
response model=Ans[list[SentenceDTO], BError | None],
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get all sentences from one term(
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
term id: UUID,
db limits: Annotated[Callable[[Select], Select],
Depends (1limits dep (SentenceORM)) ],

author only: bool = False,
) :
query = (
select (SentenceORM)
.where (SentenceORM. term id == term id)

)
if author only:
query = query.where (SentenceORM.author id == current user.id)

res = await db session.execute (
db limits (query)
)

data = list(res)
return [SentenceDTO.model validate (i[0]) for i in data]

@sentence app.put (
"/update/{sentence id}",
response model=Ans[SentenceDTO, BError | None],
status_code=200,

responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},

)
async def update sentence entity(
sentence id: UUID,
update sentence: UpdateSentenceDTO,

db session: Annotated[AsyncSession, Depends(get db write session)],

current user: Annotated[UserDTO, Depends (get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

query = (
update (SentenceORM) .
where (
(SentenceORM.1id == sentence_ id)
& (SentenceORM.author id == current user.id)

)
.returning (SentenceORM)
.values (**update_ sentence.model dump()))

data = list(await db_session.execute (query))
if bool (data) is False:
raise HTTPException (404, detail=dict())
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return SentenceDTO.model validate(data[O0][0])

@sentence app.get (
"/{sentence id}",
response model=Ans[SentenceDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def get one sentence (
sentence id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)]

# TODO: cmeyaTh NPOBEPKY Ha INOCTYII

res = await db session.execute (

select (SentenceORM)

.where ((SentenceORM.id == sentence_ id))
)
data = list(res)

if bool (data) 1is False:
raise HTTPException (404, detail=dict())
return SentenceDTO.model validate(data[O0][0])

@sentence app.get (
"/exist",
response model=bool,
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist sentence (
sentence id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
# current user: Annotated[UserDTO, Depends (get current user)],
term id: UUID | None = None,

a = (

select (SentenceORM)

.where ((SentenceORM.id == sentence_ id))
)

if (term id is not None):

g = (g.where(SentenceORM.term id == term id))
res = awailt db session.execute(select(g.exists()))
data = list(res)

if bool (data) is False:
raise HTTPException (404, detail=dict())
return data[0][0]

sentence app_.include router (sentence app)
sentence app = sentence app
sentence app.openapi = fix swagger version (sentence_ app)

Jluctunr JI.11 — daiin api/term_info/view.py

from typing import Annotated, Callable
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from uwuid import UUID

from fastapi import APIRouter, FastAPI, HTTPException

from fastapi.params import Depends, Path, Query

import sglalchemy as sa

from sqlalchemy import insert, select, any , Select, update
from sglalchemy.ext.asyncio import AsyncSession

from sglalchemy.orm import ColumnProperty

from the remember.src.api.term info. redefinitions import UserDTO,

get current user, check user, check term, \
check module

from the remember.src.api.term info.src.db model import AdditionalTermInfoORM

from the remember.src.api.term info.src.dto.base import

CreateAdditionalTermInfoDTO, AdditionalTermInfoDTO, \
UpdateAdditionalTermInfoDTO

from the remember.src.config.config import CONFIG

from the remember.src.config.external api config import TermInfoAPIConfig,

TermAPIConfig

from the remember.src.utils.answers.base import Ans, BError

from the remember.src.utils.exeptions.handlers import base resp models

from the remember.src.utils.get data from auth token import

get db write session, get db session, CheckDbUserDep, \
CheckDbEntitiesExistDep?2

from the remember.src.utils.swagger import limits dep, fix swagger version

openapi tags = [
{

"name": 'Additional info of terms',
"description": "",
"externalDocs": {

"description": "current microservice docs",

"url": f"{TermInfoAPIConfig.base path}/docs",
b
b
]
add term info app = FastAPI (
openapi tags=openapi tags,
servers=|
{"url": CONFIG.BACKEND MICROSERVICE URL AUTH, "description": "Staging
environment"},
1,
)
add term info app = APIRouter (tags=list(map(lambda i: i['name'],
openapi_ tags)))

@add term info app.post (
"/create/{module id}/{term id}",
response_model=Ans [AdditionalTermInfoDTO, BError | None],
status_code=201,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
)
async def create term(
# new sentence: CreateSentenceDTO,
module id: Annotated[UUID, Path()],
term id: Annotated[UUID, Path()],
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends (get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
new_ sentence: Annotated|
CreateAdditionalTermInfoDTO,
Depends (
CheckDbEntitiesExistDep2 |



CreateAdditionalTermInfoDTO,
lambda i, **k: {
"term id": k["term id"],
"author id": k["current user"].id,
"module id": k["module id"]
b
lambda i, **k: False,
{"current user": Annotated[UserDTO,
Depends (get current user)],
"module id": Annotated[UUID, Path()],
"term id": Annotated[UUID, Path()]}
] (TermAPIConfig, check term, check module)

res = await db session.execute (
insert (AdditionalTermInfoORM)
.values (
module id=module id,
term id=term id,
author id=current user.id
)
.returning (AdditionalTermInfoORM) ,
[new sentence.model dump (exclude none=True) ]

)

data = list(res)
if bool (data) 1is False:
raise HTTPException (404, detail=dict())
return AdditionalTermInfoDTO.model validate(data[0][0])

@add term info app.get(
"/all",
response model=Ans[list[AdditionalTermInfoDTO], BError | None],
status_code=200,
responses={**base resp models (401, 409, 422, 456, 500)},
)
async def get all add term info(
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
module ids: Annotated[frozenset[UUID], Query(description="Cnmcoxk
MOInyJieV, U3 KOTOPHEX OyIyT [IOJIydeHBl TepMuHH") ],
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (AdditionalTermInfoORM) )],
author only: bool = False,
)t
query = (
select (AdditionalTermInfoORM)
.where (
(AdditionalTermInfoORM.module id == any (module ids))
)
)
if author only:
query = query.where (AdditionalTermInfoORM.author id ==
current user.id)
res = await db session.execute (
db limits (query)
)

data = list(res)
return [AdditionalTermInfoDTO.model validate(i[0]) for i in data]
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@add term info app.get(
"/from module/{module id}",
response model=Ans[list[AdditionalTermInfoDTO], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get all add term info from module (
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends (get current user)],
module id: UUID,
db limits: Annotated[Callable[[Select], Select],
Depends (1limits dep (AdditionalTermInfoORM) )],
author only: bool = False,
) 2
query = (
select (AdditionalTermInfoORM)
.where (
(AdditionalTermInfoORM.module id == module_ id)
)
)
if author only:
query = query.where (AdditionalTermInfoORM.author id ==
current user.id)
res = awalt db session.execute (
db limits (query)
)

data = list (res)
return [AdditionalTermInfoDTO.model validate(i[0]) for i in data]

@add term info app.get(
"/from term/{term id}",
response model=Ans[list[AdditionalTermInfoDTO], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get all add term info from module (
db session: Annotated[AsyncSession, Depends(get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
term id: UUID,
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (AdditionalTermInfoORM)) ],
author only: bool = False,
) :
query = (
select (AdditionalTermInfoORM)
.where (
(AdditionalTermInfoORM.term id == term id)
)
)
if author only:
query = query.where (AdditionalTermInfoORM.author id ==
current user.id)
res = awalt db session.execute (
db limits (query)
)

data = list(res)
return [AdditionalTermInfoDTO.model validate(i[0]) for i in data]
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@add term info app.put(
"/update/{add info id}",
response model=Ans[AdditionalTermInfoDTO, BError | None],
status_code=200,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},

)
async def update additional info entity(
add _info id: UUID,
update info: UpdateAdditionalTermInfoDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends(get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user)) ],

query = (
update (AdditionalTermInfoORM) .
where (
(AdditionalTermInfoORM.id == add info_ id)
& (AdditionalTermInfoORM.author id == current user.id)

)
.returning (AdditionalTermInfoORM)
.values (**update info.model dump()))

data = list(await db_session.execute (query))
if bool (data) is False:
raise HTTPException (404, detail=dict())
return AdditionalTermInfoDTO.model validate(datal[0][0])

@add term info app.get(
"/exist",
response model=bool,
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist term info(
add _term id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
# current user: Annotated[UserDTO, Depends (get current user)],
term id: UUID | None = None,

q = (

select (AdditionalTermInfoDTO)

.where ((AdditionalTermInfoORM.id == add term id))
)

if (term id is not None) :

g = (g.where (AdditionalTermInfoORM.term id == term id))
res = await db session.execute (select(g.exists()))
data = list(res)

if bool (data) is False:
raise HTTPException (404, detail=dict{())
return data[0][0]

add term info app .include router (add term info app)
add _term info app = add term info app
add _term info app.openapi = fix swagger version (add term info app)
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from typing import Annotated, Callable
from uvuid import UUID

from fastapi import APIRouter, FastAPI, HTTPException
from fastapi.params import Depends, Path, Query

from sglalchemy import select, any , Select, update
from sglalchemy.ext.asyncio import AsyncSession

from sglalchemy.dialects.postgresgl import insert
from sglalchemy.orm import ColumnProperty

from the remember.src.api.term marks. redefinitions import UserDTO,

get current user, check user, check personalize term

# from the remember.src.api.auth.logics import get current user,

get db write session

from the remember.src.api.term marks.src.db model import

LearnTermDatetimeMarkORM

from the remember.src.api.term marks.src.dto import CreateLearnMarkDTO,

UpdatelearnMarksDTO

from the remember.src.api.term marks.src.dto import LearnMarkDTO

from the remember.src.config.config import CONFIG

from the remember.src.config.external api config import TermAPIConfig,

TermMarksAPIConfig

from the remember.src.utils.answers.base import Ans, BError

from the remember.src.utils.exeptions.handlers import base resp models

from the remember.src.utils.get data from auth token import

get db write session, get db session, CheckDbUserDep, \
CheckDbEntitiesExistDep2

from the remember.src.utils.swagger import limits dep, fix swagger version

openapi tags = [

{

"name": 'Term marks entities’',
"description": "",
"externalDocs": {
"description": "current microservice docs",

"url": f"{TermMarksAPIConfig.base_path}/docs",
}l
}I
]
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term marks app = FastAPI(

openapi tags=openapi tags,

servers=|

{"url": CONFIG.BACKEND_MICROSERVICE_URL_AUTH, "description": "Staging

environment"},

I
)
term marks app = APIRouter (tags=list (map(lambda i: i['name'], openapi tags)))

m_id annn = Annotated[UUID, Path()]

@term marks app.post(
"/create/{module id}",
response model=Ans[LearnMarkDTO, BError | None],
status_code=201,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
)
async def create mark(
module id: m_id annn,
db session: Annotated[AsyncSession, Depends(get db write session)],



current user: Annotated[UserDTO, Depends(get current user)],
checked: Annotated([bool, Depends (CheckDbUserDep (check user))],
new marks: Annotated|
CreateLearnMarkDTO,
Depends (
CheckDbEntitiesExistDep2 |
CreatelLearnMarkDTO,
lambda i, **k: {"term id": i.term id, "module id":
k["module id"1},
lambda i, **k: False,
{"current user": Annotated[UserDTO,
Depends (get current user)],
"module id": m id annn}
] (TermAPIConfig, check personalize term, )

res = await db session.execute (
insert (LearnTermDatetimeMarkORM)
.values (user_id=current user.id, module id=module id)
.returning (LearnTermDatetimeMarkORM), [
new marks.model dump (exclude none=True)
1)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return LearnMarkDTO.model validate (data[0][0])

@term marks app.get (
"/all",
response model=Ans[list[LearnMarkDTO], BError | None],
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist term marks (
module ids: Annotated|
frozenset [UUID], Query(description="Cnmucok MOIyJIe¥, M3 KOTOPHIX
OynOyT IOJIydeHEl npenjioxeHusa")],
db session: Annotated[AsyncSession, Depends(get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (LearnTermDatetimeMarkORM)) ],

)t

query = (
select (LearnTermDatetimeMarkORM)
.where (
(LearnTermDatetimeMarkORM.module id == any (module ids))
& (LearnTermDatetimeMarkORM.user id == current user.id)
)
)
res = awalt db session.execute (

db limits (query)
)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return [LearnMarkDTO.model validate(i[0]) for i in datal

@term marks_app.put (
"/update/{term mark id}",

221



response_model=Ans [LearnMarkDTO, BError | None],
status_code=200,

responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},

)
async def update learn mark entity(
term mark id: UUID,
update mark: UpdateLearnMarksDTO,

db session: Annotated[AsyncSession, Depends(get db write session)],

current user: Annotated[UserDTO, Depends (get current user)],
# checked: Annotated[bool, Depends (CheckDbUserDep (check user))],

query = (
update (LearnTermDatetimeMarkORM) .
where (
(LearnTermDatetimeMarkORM.id == term mark id)
& (LearnTermDatetimeMarkORM.user id == current user.id)

)

.returning (LearnTermDatetimeMarkORM)
.values (**update mark.model dump ()))

data = list(await db_session.execute (query))
if bool (data) 1is False:

raise HTTPException (404, detail=dict())
return LearnMarkDTO.model validate (data[0][0])

@term marks app.get (
"/from module/{module id}",
response model=Ans[LearnMarkDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist term marks (
module id: UUID,
db session: Annotated[AsyncSession, Depends(get db session)],
current user: Annotated[UserDTO, Depends (get current user)],
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (LearnTermDatetimeMarkORM)) ],

)t

query = (
select (LearnTermDatetimeMarkORM)
.where (
(LearnTermDatetimeMarkORM.module id == module id)
& (LearnTermDatetimeMarkORM.user id == current user.id)
)
)
res = await db session.execute (

db limits (query)
)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return [LearnMarkDTO.model validate(i[0]) for i in datal]

@term marks_ app.get (
"/from term/{term id}",
response model=Ans[LearnMarkDTO, BError | None],
status_code=200,
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responses={**base resp models (401, 404, 409, 422, 456, 500)}

)

async def exist term marks (
term id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
db limits: Annotated[Callable[[Select], Select],

Depends (limits dep (LearnTermDatetimeMarkORM)) ],

) 2

query = (
select (LearnTermDatetimeMarkORM)
.where (
(LearnTermDatetimeMarkORM. term id == term id)
& (LearnTermDatetimeMarkORM.user id == current user.id)
)
)
res = await db session.execute (

db limits (query)
)

data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return [LearnMarkDTO.model validate(i[0]) for i in datal

@term marks app.get (
"/exist",
response_model=bool,
status_ code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist term marks (
term marks id: UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
term id: UUID | None = None,

q = (
select (LearnTermDatetimeMarkORM)
.where (
(LearnTermDatetimeMarkORM.id == term marks id)
& (LearnTermDatetimeMarkORM.user id == current user.id)

)
)

if (term id is not None):

g = (g.where (LearnTermDatetimeMarkORM.term id == term id))
res = await db session.execute (select(g.exists()))
data = list (res)

if bool (data) is False:
raise HTTPException (404, detail=dict{())
return data[0] [0]

term marks app .include router (term marks_ app)
term marks app = term marks app
term marks app.openapi = fix swagger version(term marks app)

Jluctunr JI.13 — daiin api/term/view.py


d.taktashkin
Выделение


224

import datetime

from pprint import pprint

from typing import Annotated, Callable
import uuid

from fastapi import APIRouter, FastAPI, HTTPException

from fastapi.params import Depends, Query

import sglalchemy as sa

from sglalchemy import insert, select, delete, bindparam, update, any ,
Select

from sqlalchemy.dialects.postgresql import insert as pg insert

from sglalchemy.ext.asyncio import AsyncSession

from sglalchemy.orm import ColumnProperty

from the remember.src.api.terms. redefinitions import UserDTO,
get current user, check user, check module, \
check personal module
from the remember.src.api.terms.src.db model import TermORM,
PersonalizeTermORM
from the remember.src.api.terms.src.dto import TermDTO, CreateTermDTO,
PersonalizeTermDTO, \
PersonalizeTermWithAddInfoDTO, \
AdditionalTermInfoDTO, OnlyPersonalizePartTermDTO,
UpdateOnlyPersonalizePartTermDTO, \
DeleteOnlyPersonalizePartTermDTO, CreateOnlyPersonalizePartTermDTO,
UpdateTermDTO
from the remember.src.config.config import CONFIG
from the remember.src.config.external api config import ModuleAPIConfig,
TermAPIConfig
from the remember.src.utils.answers.base import Ans, BError
from the remember.src.utils.exeptions.handlers import base resp models
from the remember.src.utils.get data from auth token import
get db write session, get db session, CheckDbUserDep, \
CheckDbEntitiesExistDep2
from the remember.src.utils.swagger import limits dep, two_ent upd condition,
fix swagger version

openapi tags = [

{

"name": 'Term entities’',
"description": "",
"externalDocs": {
"description": "current microservice docs",

"url™: f"{TermAPIConfig.base path}/docs",
}’
}I
]

term app = FastAPI(

openapi tags=openapi tags,

servers=|

{"url": CONFIG.BACKEND_MICROSERVICE_URL_AUTH, "description": "Staging

environment"},

1,
)
term app = APIRouter (tags=list (map(lambda i: i['name'], openapi tags)))

@term app.post(
"/create",
response model=Ans [TermDTO, BError | None],
status_code=201,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
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async def create term(
# new term: CreateTermDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends (get current user)],
checked: Annotated[bool, Depends (CheckDbUserDep (check user))],
new_ term: Annotated][

CreateTermDTO,
Depends (
CheckDbEntitiesExistDep2 [
CreateTermDTO,
lambda i, **k: {"module id": i.module id, "author id":
k["current user"].id},

lambda i, **k: False,
{"current user": Annotated[UserDTO,
Depends (get current user)]}
] (ModuleAPIConfig, check module, )
)

res = await db session.execute (
insert (TermORM)
.returning (TermORM) , [
new_term.model dump (exclude none=True) | {'author id':
current user.id}
]
)

data = list (res)
if bool (data) 1is False:

raise HTTPException (404, detail=dict())
return TermDTO.model validate(data[O0][0])

@term app.get (
"/all",
response model=Ans[list[TermDTO], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get terms from module list(
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
module ids: Annotated[list[uuid.UUID], Query(description="Cnmcox
MOInyJieV, U3 KOTOPHEX OyIyT [IOJIydeHB TepMuHH") ],
db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (TermORM)) ],

author only: bool = False,
) —> list[TermDTO]:
query = (
select (TermORM)
.where (
(TermORM.module id == any (module ids))

)
)
if author only:
query = query.where (TermORM.author id == current user.id)
res = await db session.execute (
db limits (query)
)

data = list(res)
if data and bool (data):
return [TermDTO.model validate(i[0]) for 1 in data]
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return []

@term app.get (
"/all/search",
response model=Ans[list[TermDTO], BError | None],
status code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def searching in terms (
db session: Annotated[AsyncSession, Depends(get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
module ids: Annotated[frozenset[uuid.UUID], Query(description="Cnucox
MOOyJIe¥, M3 KOTOPHX OyIyT IOJIydeHB TepMMHH'",

default factory=frozenset, )],

db limits: Annotated[Callable[[Select], Select],
Depends (limits dep (TermORM)) ],

pattern: str,

author only: bool = False,

personalize only: bool = False,

accurate: bool = False,
) => list[TermDTO] :

if accurate is False:

pattern = f'%{pattern}s'
query = (

select (TermORM)

.where (

(TermORM. term.ilike (pattern))
| (TermORM.definition.ilike (pattern))
)
)

if module ids is not None and bool (module_ ids):
query = query.where (
(TermORM.module id == any (module ids))
)

if author only:

query = query.where (TermORM.author id == current user.id)
elif personalize only:

query = query.where (PersonalizeTermORM.user id == current user.id)
res = await db session.execute (

db limits (query)
)

data = list (res)
if data and bool (data):

return [TermDTO.model validate(i[0]) for i in data]
return []

@term app.get (
"/{term id}",
response model=Ans[PersonalizeTermDTO, BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get one term(
term id: uuid.UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends (get current user)]

res = await db session.execute (
select (TermORM)
.where ((TermORM.id == term id))
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)

data = list (res)
if bool (data) is False:
raise HTTPException (404, detail=dict())
return PersonalizeTermDTO.model validate(data[0][0O].term entity. dict
| data[0][0]. dict )

@term app.get (
"/from module/{module id}",
response model=Ans[list [TermDTO], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get terms from module(
module id: uuid.UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
db limits: Annotated[Callable[[Select], Select],
Depends (1limits dep (TermORM)) ],
author only: bool = False,
) —> list[TermDTO]:
query = (
select (TermORM)
.where (TermORM.module id == module id)

)

if author only:
query = query.where (TermORM.author id == current user.id)

res = awalt db session.execute (
db limits (query)
)

data = list (res)
if data and bool (data):

return [TermDTO.model validate(i[0]) for i in data]
return []

@term app.get (
"/from module/{module id}/ids only",
response model=Ans[list[uuid.UUID], BError | None],
status_code=200,
responses={**base resp models (401, 404, 409, 422, 456, 500)},
)
async def get term ids from module (
module id: uuid.UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)]
) —> list[uuid.UUID]:

res = await db session.execute(

select (TermORM. id)

.where (TermORM.module_id == module id)
)
data = list(res)

if data and bool (data):
return [1i[0] for i in data]
return []



228

@term app.put (
"/update/{term id}",
response _model=Ans [TermDTO, BError | None],
status code=200,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
)
async def update term entity(
term id: uuid.UUID,
update term: UpdateTermDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends(get current user)]

query = (
update (TermORM) .
where (
(TermORM.id == term id)
& (TermORM.author id == current user.id)

)
.returning (TermORM)
.values (**update term.model dump ()))

data = list(await db_session.execute (query))
if bool (data) 1is False:

raise HTTPException (404, detail=dict())
return TermDTO.model validate(data[O0][0])

@term app.get (
"/personalize/all"™,
response model=Ans[list[PersonalizeTermDTO], BError | None],
status_ code=200,
responses={**base resp models (401, 409, 422, 456, 500)}
)
async def get all personalize term(
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
module ids: Annotated[frozenset[uuid.UUID], Query(description="Cnucox
MOInyJieV, U3 KOTOPHEX OyIyT [IOJIydeHB TepMuHH") ],
db limits: Annotated[Callable[[Select], Select], Depends(limits dep(
PersonalizeTermORM,
updated at condition=two_ent upd condition (PersonalizeTermORM,
TermORM)
)1,

author only: bool = False,

query = (
select (PersonalizeTermORM)
.join(PersonalizeTermORM. term entity)
.add_columns (TermORM)
.where (
(PersonalizeTermORM.user id == current user.id)
& (PersonalizeTermORM.module id == any (module_ ids))
)
)
if author only:
query = query.where (TermORM.author id == current user.id)
res = await db session.execute (
db limits (query)
)
data = list(res)
return [PersonalizeTermDTO.model validate (i[0].term entity. dict |
i[0]. dict ) for i in datal
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@term app.get (
"/personalize/from module/{module id}",
response model=Ans[list[PersonalizeTermDTO], BError | None],
status_code=200,
responses={**base resp models (401, 409, 422, 456, 500)}
)
async def get all personalize term from module (
module id: uuid.UUID,
db session: Annotated[AsyncSession, Depends (get db session)],
current user: Annotated[UserDTO, Depends(get current user)],
db limits: Annotated[Callable[[Select], Select], Depends(limits dep(
PersonalizeTermORM,
updated at condition=two_ent upd condition (PersonalizeTermORM,
TermORM)
)) 1,
author only: bool = False,

query = (
select (PersonalizeTermORM)
.join(PersonalizeTermORM. term entity)
.add_columns (TermORM)
.where (
(PersonalizeTermORM.user id == current user.id)
& (PersonalizeTermORM.module id == module id)

)
if author only:

query = query.where (TermORM.author id == current user.id)
res = awalt db session.execute (

db limits (query)

data = list (res)
return [PersonalizeTermDTO.model validate(i[0].term entity. dict |
i[0]. dict ) for i in datal]

from module microservice annotation = Annotated[bool, Query(

default factory=lambda: False, deprecated=True,

description="KoCTHJIL, OpPMU NEPENMCHBAHUM B3aMMOIENMCTBMUSA C MCIOJIL30BAHUEM
Caru oynet ymajeH") ]

@term app.post(
"/personalize/create",
response model=Ans[OnlyPersonalizePartTermDTO, BError | None],
status_code=201,
summary="SYSTEM ONLY",
description="sTOoT poyT OymeT ymajieH C BHermpeHuem Carmu",
deprecated=True,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
)
async def create personalize term(
# create personal term: CreateOnlyPersonalizePartTermDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends(get current user)],
from module microservice: from module microservice annotation,
create personal term: Annotated|
CreateOnlyPersonalizePartTermDTO,
Depends (
CheckDbEntitiesExistDep2 [
CreateOnlyPersonalizePartTermDTO,
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lambda i, **k: {"module id": i.module_ id, "current user":
k["current user"]},

lambda i, **k: k["from folder microservice"] is True,

{"current user": Annotated[UserDTO,
Depends (get current user)],

"from module microservice":
from module microservice annotation}

] (ModuleAPIConfig, check personal module, )
)
1,

scalar module id = (
select (TermORM.module id)
.where (TermORM.id == bindparam("term id "))
.scalar_subquery ()

res = await db session.execute (
insert (PersonalizeTermORM)
.values (module id=scalar module id)
.returning (PersonalizeTermORM) ,

[

create personal term.model dump () | {

'user id': current user.id,
"term id ": create personal term.term id
}
]
)
data = list (res)

if bool (data) 1is False:
raise HTTPException (404, detail=dict())
return OnlyPersonalizePartTermDTO.model validate (data[0][0])

@term app.put (
"/personalize/update/{term id}",
response model=Ans[OnlyPersonalizePartTermDTO, BError | None],
status_code=200,
responses={**base resp models (401, 403, 404, 409, 422, 424, 456, 500)},
)
async def update personalize term(
term id: uuid.UUID,
update personal term: UpdateOnlyPersonalizePartTermDTO,
db session: Annotated[AsyncSession, Depends(get db write session)],
current user: Annotated[UserDTO, Depends (get current user)]

query = (
update (PersonalizeTermORM) .
where (
(PersonalizeTermORM.term id == term id)
& (PersonalizeTermORM.user id == current user.id)

)
.returning (PersonalizeTermORM)
.values (**update personal term.model dump()))

data = list(await db_session.execute (query))
if bool (data) is False:
raise HTTPException (404, detail=dict())
return OnlyPersonalizePartTermDTO.model validate (data[0]([0])

@term app.get (
"/personalize/{term id}",
response model=Ans[PersonalizeTermDTO, BError | None],



status_code=200,
responses={**base resp models (401, 409, 422, 456, 500)}
)
async def get all personalize term from(
term id: uuid.UUID,
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db session: Annotated[AsyncSession, Depends (get db session)],

current user: Annotated[UserDTO, Depends(get current user)],

author only: bool = False,

query = (
select (PersonalizeTermORM)
.jJoin(PersonalizeTermORM. term entity)
.add_columns (TermORM)
.where (
(PersonalizeTermORM.user id == current user.id)
& (PersonalizeTermORM.term id == term id)
)
)

if author only:

query = query.where (TermORM.author id == current user.id)
res = await db_ session.execute (query)
data = list(res)

if bool (data) 1is False:
raise HTTPException (404, detail=dict())

return PersonalizeTermDTO.model validate (data[0][0].term entity.

| data[0][0]. dict )

@term app.get (

"/exist",

response model=bool,

status_ code=200,

responses={**base resp models (401, 404, 409, 422, 456, 500)}
)
async def exist term(

term id: uuid.UUID,

db session: Annotated[AsyncSession, Depends(get db session)]
# current user: Annotated[UserDTO, Depends (get current user)

module id: uuid.UUID | None = None,
author id: uwuid.UUID | None = None,

q = (

select (TermORM)

.where ((TermORM.id == term id))
)

if (module id is not None):

g = (g.where (TermORM.module id == module_ id))
if (author id is not None):

q = (g.where(TermORM.author id == author id))
res = await db session.execute (

select (g.exists())
)
data = list(res)
if bool (data) is False:
raise HTTPException (404, detail=dict())

return data[0] [0]

__dict

I
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Jluctunr M.1 — I'maBHbI# (aitn mporpamMmsl

import 'dart:math';

import 'package:flutter/material.dart';
import 'package:the remember/src/ui/ui states/navigation processor.dart';

void main () async {

runApp ( MyApp () );
}

Random random = new Random() ;

class MyApp extends StatelessWidget {
// byHkuusa build oTBeuaeT 3a NOCTPOEHME UEPAPXUU BUIKETOB

@override
Widget build (BuildContext context) {
// BumxeTr MaterialApp - IJIABHEIA BUIKET [IPUJIOKEHMS, KOTOPHI

// MO3BOJIAET HACTPOUTHL TEMY U MCIOJb30BATH
// Material Design njsa pas3paboTkKu.

return
// Consumer<UserApiProfile>(
// builder: (context, userApi, child)=>

MaterialApp (
// 3aTOJIOBOK MNPUIIOXEHUI
// OOHUYHO BMOEH, KOTIa MEl CBOPAUMBAEM MIPUIIOXEHUE
title: '"Json Placeholder App',
// HacTpolMka TEeMb, MHl €lle BEepHEeMCS K 3TOMYy
theme: ThemeData (
primarySwatch: Colors.blue,
),
// yKasBBaeM UCXOIHYI CTPaHMLY, KOTOPYK M CO3OALOMUM I103XE
home: NavigationProcessor(),
onUnknownRoute: (settings) {
// return MaterialPageRoute (builder: (context) {
// return StartModule () ;
/7 Y) i
b,

onGenerateRoute: (settings) {

1)
/)

}

Jluctunr M.2 — Koj cepBuca B3auMojieiicTaus ¢ CEpBEpoM

import 'dart:isolate';

import 'package:isar/isar.dart';
import
'package:the remember/db layer/network/entities update/update controller.dart

A}
’

import 'package:the remember/db layer/network/get urls.dart';

import

'package:the remember/network processor/url controller/auth extension.dart';
import 'package:the remember/network processor/url controller/main.dart';
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import '../db layer/db utils.dart';

import '../src/domain layer/providers/isolates/network.dart';
import '../src/repositoris/db_data source/http utils.dart';
import '../src/repositoris/db_data source/user.dart';

import '../src/urils/db/dbMixins.dart"';

import '../src/urils/db/engine.dart’';

import '../src/urils/isolate/base msg.dart';

import '../src/urils/isolate/msgs/login user.dart';

import '../src/urils/isolate/isolate listner.dart';

import '../src/urils/streams.dart';

import 'network errors.dart';

Future<void> runNetworkIsolate (SendPort callerSendPort) async {
ReceivePort newlIsolateReceivePort = ReceivePort () ;
callerSendPort.send (CrossIsolatesMessage<bool> (

sender: newlIsolateReceivePort.sendPort,
message: true,
msgType: CrossIsolatesMessageType.sendPort,
));

newlsolateReceivePort.listen(IsolateMessagelListener.instance.mainListener);

var (dbPathStream, killerFlag) = IsolateMessagelistener.instance
.getMessageStream (CrossIsolatesMessageType.dbPath) ;
CrosslIsolatesMessage dbPath =
await dbPathStream.first as CrossIsolatesMessage;
killerFlag[0] = true;
IzarManager.instance.dbExternalPath = dbPath.message as String;

var networkProcessor = NetworkProcessor():;
networkProcessor.run (callerSendPort, newlIsolateReceivePort);

enum EventsFutureType {
authGen,
timer,
entUpdateGen,

class NetworkProcessor with OpenAndClose {
static final NetworkProcessor instance = NetworkProcessor. internal();

late final Stream<CrossIsolatesMessage<LoginUserIsolateMsg>>
userPassListener;

late final SendPort callerSendPort;

late final ReceivePort receivePort;

late final DbUtils dbController;

late final UrlsController urlController;

UserDbDS? _activeUser;

UserDbDS get activeUser {
if (_activeUser == null) {
throw UserNotActiveException();

}

return _activeUser!;

}

set activeUser (UserDbDS? wvalue) {
_activeUser = value;

}

NetworkProcessor. internal () {
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userPassListener = IsolateMessagelistener.instance
.getMessageStream<LoginUserIsolateMsg> (
CrosslsolatesMessageType.userAndPassword)
.81
dbController = DbUtils () ;

factory NetworkProcessor () {
return instance;

}

Future<void> run(
SendPort callerSendPort , ReceivePort newIsolateReceivePort) async {
callerSendPort = callerSendPort ;
receivePort = newlIsolateReceivePort;
var isar = await openConn();
// await findActiveUserInDb (isar) ;
userActiveControlLoopRun (isar) ;
await multiUsersLoop (isar);
await closeConn();

Future<void> userActiveControlLoopRun (Isar isar) async {
var query = isar.collection<UserDbDS>().filter ().activeEqualTo (true);
var activeUserStream = query.build() .watch(fireImmediately: true);
var activeUserStreamController = activeUserStream.listen ((activeUsers) {
if (activeUsers.length == 1) {
activeUser = activeUsers|[0];
} else {
activeUser = null;

1)

Future<void> multiUsersLoop (Isar isar) async {
var (urlsGen, locUrlController) =
await dbController.getConnectionUrls (isar);
urlController = locUrlController;
while (true) {
try {
var authedGen =
getAuthHeaders (activeUser.username, activeUser.password,
urlsGen) ;
var getNextAuthFunc = nextValFromStream(authedGen) ;
timerEvent () => Future.delayed/(
const Duration(seconds: 5), () => (null,
EventsFutureType.timer));
Future<(UnaryUrlController?, EventsFutureType)>
getNextAuthFunc2 () async {
return (await getNextAuthFunc (), EventsFutureType.authGen);

}

Future<(dynamic, EventsFutureType)> eventsQueryGen2 () async {
return (
await urlController.eventsQueryGen(),
EventsFutureType.entUpdateGen
) ;
}

/// COopumk 1 0B6paBoTUMK COOETMUI,
/// mpumemmmMx M3 OPYTOTO M30JATa M U3 CeTu
Map<

EventsFutureType,

(



Future<(dynamic, EventsFutureType)>?,
Future<(dynamic, EventsFutureType)> Function()
)> eventsMap = {
EventsFutureType.authGen: (null, getNextAuthFunc2),
EventsFutureType.timer: (null, timerEvent),
EventsFutureType.entUpdateGen: (null, eventsQueryGen2)
bi

/// Uukn oBbpa®oTKuM COOBITUMI
while (true) {
var currEvent = await Future.any ([
for (var item in eventsMap.entries)
if (item.value.$1 != null) item.value.S$1!
1)

eventsMap[currEvent.$2] =

(eventsMap[currEvent.$2]!.52 (), eventsMap|[currEvent.$2]!.$2);

// TODO: CoBepmaeMm paboTy B 3aBUCKMMOCTM OT THUIA COOBITUS
if (currEvent.$2 == EventsFutureType.authGen) ({
// TODO: 3amyckaeM ouepelnb COOBITHMI IJId KOHKPETHOM CCHUIKM
urlController.workloadRegistrar (
currkEvent.$1 as UnaryUrlController, 0);
eventsMap [EventsFutureType.entUpdateGen] =
eventsMap|[EventsFutureType.entUpdateGen
eventsMap|[EventsFutureType.entUpdateGen
)
} else if (currEvent.$2 == EventsFutureType.entUpdateGen) {
var (futureData, urlController) = currEvent.$1l as (dynamic,
UnaryUrlController);
dbController.registerDbUpdateOperation (
null,
urlController,
currEvent.$2 as

(

10.820),
]11.82

)7

}

// await updateDbEntitiesFromServer (isar, urlsGen);
// TODO: B KOHLle IepexomuMm B GOH ¥ XIEeM, HaBEpPHO
} catch (UserNotActiveException) ({
var msg = awailt userPassListener.firstWhere ((element) => true);

late List<HttpUtilsDbDS> currConnUrls;
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if (msg.message.serverUrl != null) {
var currConnUrl = await isar.httpUtilsDbDSs
.filter ()
.httpUrlEqualTo (msg.message.serverUrl!)
.findFirst () ;
if (currConnUrl != null) {
currConnUrls = [currConnUrl];
} else {
currConnUrl = HttpUtilsDbDS()..httpUrl = msg.message.serverUrl!;

isar.writeTxnSync (
() => {isar.httpUtilsDbDSs.putSync (currConnUrl!)});
currConnUrls = [currConnUrl];
}
urlController = UrlsController (currConnUrls);
urlsGen = urlController.activeApis;

}

// TODO: obpaboTarTb OWMOKY, €CJM IIOTOK IIyCT
var urlObj = await getAuthHeaders (
msg.message.username, msg.message.password, urlsGen)
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.first;

msg.sender.send(CrossIsolatesMessage<LoginUserAnsIsolateMsg> (
sender: receivePort.sendPort,
// TODO: ecau 6e3 ommbok
message: LoginUserAnsIsolateMsg (200, true),
msgType: CrossIsolatesMessageType.loginUserAnsIsolateMsg,
))

Stream<UnaryUrlController> getAuthHeaders (String username, String password,
Stream<UnaryUrlController> Function() urlsGen) async* {
List<Map<String, String>> res = [];

await for (var urlC in urlsGen()) {

try |
var authHeaders = await urlC.auth (username, password);
res.add (authHeaders) ;
yield urlC;

} catch (AuthErrorUserPasswordNotCorrect) {
// TODO: ecnum HM OT OHHOM CCBUIKM He BepHyJochk oreera 200,
// ~TO BO3BpamaeMm coobluleHMe B TJIAaBHEIM IOTOK O TOM,
// ~dUTO HEeBEpHHM username UM password
} catch (AuthErrorUserPasswordNotCorrect) {
// FIXME: oTslaBaMBaTh ommbk connection timeout.
// noumee TYT TaKMUX OBITH HEe IOJIXKHO,
// T.K. MH UTEPUPYyeMCS TOJIbKO IO aKTMBHEIM CCHIJIKAM,
// HO BIOpyT nomameTcs

if (res.isEmpty) {
// TODO: BO3BpalaeM coolfleHre B TJIABHHIM [IOTOK O TOM,
// ~YTO HeBEepHHII username MWiIM password
throw UserNotActiveException();

Future<void> updateDbEntitiesFromServer (
Isar isar, Stream<UnaryUrlController> Function() urlsGen) async {
// folderUpdate (isar, urlsGen);
// modules update () ;
// terms update () ;
// sentenses update();
// add _term info update();
// term marks update();
throw UnimplementedError () ;

}

Jluctuar M.3 — network _main.dart

import 'dart:convert';

import 'package:built value/json object.dart';

import 'package:built value/serializer.dart';

import 'package:dio/dio.dart';

import 'package:isar/isar.dart';

import 'package:pretty dio logger/pretty dio logger.dart';
import 'package:the remember/api package/lib/api package.dart';
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import 'package:the remember/src/repositoris/db _data source/module.dart’';
import 'package:the remember/src/repositoris/db _data source/sentence.dart';
import 'package:the remember/src/repositoris/db data source/term.dart’';
import 'package:the remember/src/repositoris/db _data source/user.dart';

import '../src/domain layer/providers/isolates/network.dart';
import '../src/domain layer/providers/user api provider.dart';
import '../src/repositoris/db data source/folder.dart';

import '../src/repositoris/db_data source/http utils.dart';
import '../src/repositoris/db data source/term adding info.dart';
import '../src/urils/db/dbMixins.dart"';

import '../src/urils/db/engine.dart’';

import '../src/urils/isolate/base msg.dart';

import '../src/urils/isolate/msgs/login user.dart';

// Future<FolderDTO> loadPet () async {

// final Dio dio = Dio(BaseOptions (baseUrl: 'http://192.168.0.105:10010"));
// final ApiPackage authApi = ApiPackage(dio: dio,
serializers:standardSerializers);

// final DefaultApi mainApi = authApi.getDefaultApi();

// JsonObject ("string") ;

// final authData = mainApi.loginForAccessTokenAuthTokenPost (username:
JsonObject ("string"), password: JsonObject ("string"));

//

// const petId = 9;

// final Response<Pet> response = await authApi.

// // .getPetById(petId, headers: <String, String>{'Authorization':
'Bearer special-key'});

// return response.data;

// 0}

Future<void> networkProcessor (UserApiProfile? userApi) async {
return;

// 1f (userApi?.baseApi == null && userApi?.user != null) {

// var conn = (await OpenAndClose3.openConnStatic(

// [CollectionSchema<HttpUtilsDbDS>, CollectionSchema<UserDbDS>])) ;

//

// var serverUrlsEntities = (await conn[ConnType.server urls]!

// .collection<HttpUtilsDbDS> ()

// .where ()

// .findall () ;

// // var user = (await conn[ConnType.user]!

// // .collection<UserDbDS> ()

// // .getByUuid (userApi! .user!.uuid)) ;

// var serverUrls = [for (var 1 in serverUrlsEntities) i.httpUrl];

//

// await OpenAndClose3.closeConnStatic (conn);

// await loginUser (userApi!.user!.username, userApi.user!.password,

// serverUrls: serverUrls, userApi: userApi);

// return;

// } else if (userApi?.baseApi == null && userApi?.user == null) {

// // var conn = (await OpenAndClose3.openConnStatic(

// // [CollectionSchema<HttpUtilsDbDS>,
CollectionSchema<UserDbDS>]) ) ;

// //

// // var serverUrlsEntities = (await conn[ConnType.server urls]!

// // .collection<HttpUtilsDbDS> ()

// // .where ()

// // .findall ());

// // // var user = (await conn[ConnType.user]!

// /] ]/ .collection<UserDbDS> ()

// /7 7/ .getByUuid (userApi! .user!.uuid));

// // var serverUrls = [for (var i in serverUrlsEntities) i.httpUrl];

/0
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// await OpenAndClose3.closeConnStatic (conn);
// await loginUser (userApi!.user!.username, userApi.user!.password,
// serverUrls: serverUrls, userApi: userApi);
return;
}
print ("networkProcessor (userApi) started!!!!Irrrrrrm,;
var baseApi = userApi!.baseApi!;
var authHeaders = userApi.authHeaders;
// final Dio dio = Dio(BaseOptions (baseUrl: serverUrl));
// final ApiPackage authApi =
// ApiPackage (dio: dio, serializers: standardSerializers);
// final AuthApi realAuthApi = authApi.getAuthApi ();
// final authData = await realAuthApi.loginForAccessTokenAuthTokenPost (

// username: JsonObject ("1"), password: JsonObject ("1"));
// authApi.setBearerAuth (
// "Authorization", "Bearer

S{authData.data!.accessToken! .asString}");

//
//
//
/7
//

final FoldersEntitiesApi folderApi = baseApi.getFoldersEntitiesApi();
final ModuleEntitiesApi moduleApi = baseApi.getModuleEntitiesApi () ;
final TermEntitiesApi termApi = baseApi.getTermEntitiesApi ()

final SentenceEntitiesApi sentenceApi =

baseApi.getSentenceEntitiesApi();

//
//
//
//
//
//
//
//
//
//

// JsonObject ("string");

late Map<ConnType, Isar> conn;

late Map<String, FolderDbDS> foldersFromDb;

late Map<String, ModuleDbDS> modulesFromDb;

late Map<String, TermEntityDbDS> termsFromDb;

late Map<String, TermAddingInfoDbDS> addInfoTermsFromDb;
late Map<String, SentenceDbDS> sentenceFromDb;

var coro = (() async {
// await Future.delayed(Duration (seconds: 5));
conn = (await OpenAndClose3.openConnStatic ([

CollectionSchema<FolderDbDS>,

CollectionSchema<ModuleDbDS>,

CollectionSchema<TermEntityDbDS>,

CollectionSchema<TermAddingInfoDbDS>,
1))

foldersFromDb = {
for (var ent in await conn[ConnType.term]!
.collection<FolderDbDS> ()
.filter ()
.userUuidEqualTo (userApi! .user!.uuid)
.findAll ())
ent.uuid: ent
}i
modulesFromDb = {
for (var ent in await conn[ConnType.term]!
.collection<ModuleDbDS> ()
.filter ()
.userUuidEqualTo (userApi.user!.uuid)
.findAll())
ent.uuid: ent
}i
termsFromDb = {
for (var ent in await conn[ConnType.term]!
.collection<TermEntityDbDS> ()
.filter ()
.userUuidEqualTo (userApi.user!.uuid)
.findAll ())
ent.uuid: ent

}s
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// addInfoTermsFromDb = ({

// for (var ent in await conn[ConnType.term]!
// .collection<TermAddingInfoDbDS> ()

// .filter ()

// .userUuidEqualTo (userApi.user! .uuid)
// .findAll1())

// ent.uuid: ent

// i

// sentenceFromDb = {

// for (var ent in await conn[ConnType.term]!
// .collection<SentenceDbDS> ()

// .filter ()

// .userUuidEqualTo (userApi.user!.uuid)
// .findAll())

// ent.uuid: ent

// i

/7))

// return;

// // TODO: IlepenucaThb BCO pab®oTy C CeTbio

// // final foldersCoro = folderApi.getAllFoldersFolderAllGet (headers:
authHeaders) ;

// // final modulesCoro
authHeaders) ;

// // final termsCoro = termApi.getAllTermTermAllGet (headers: authHeaders);

// // final addInfoCoro =

moduleApi.getAllModuleModuleAllGet (headers:

/] 7/ termApi.getAllAddTermInfoTermAddInfoAllGet (headers: authHeaders);
// // final sentenceCoro =

/] 7/ sentenceApi.getAllTermSentenceAllGet (headers: authHeaders);

/]

// // final folders = await foldersCoro;

/] ]/

// // // const type = FullType (FolderDTO);

// // var test = standardSerializers.deserialize(

/] 1/ folders.data!.asList[0],

/717 specifiedType: const FullType (FolderDTO),

// // ) as FolderDTO;

// // // standardSerializers.serialize(, specifiedType: _type);
/11

// // // FolderDTO.serializer.

/]

// // // var test = FolderDTO.serializer.deserialize (standardSerializers,
folders.data! .asList[0]);

// // var res = await coro;

// // var foldersToDb = {

/7 7/ for (var ent in [

// ]/ for (var folder in folders.data!.asList)

/] ]/ FolderDbDS.fromJson (standardSerializers.deserialize (folder,

/] ]/ specifiedType: const FullType (PersonalizeFolderDTO))

/7 7/ as PersonalizeFolderDTO)

/] 1)

/] ]/ ent.uuid: ent

/)Y

// // for (var ent in foldersToDb.values) {
/] ]/ if (ent.rootFolderUuid != null) {
/7 7/ ent.rootFolder.value = foldersToDb[ent.rootFolderUuid]!;

/777

// // ModuleDbDS moduleTransform(ModuleDbDS networkModule) {
/] 1/ networkModule.rootFolder.value =

foldersToDb [networkModule.rootFolderUuid];
/] // if (modulesFromDb|[networkModule.uuid] != null) {
/] // var dbModule = modulesFromDb|[networkModule.uuid]!;
/7 7/ if (networkModule.personalUpdatedAt
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/] // .1sBefore (dbModule.personalUpdatedAt)) {

/] 1/ networkModule

/] // FIXME:

/! 1/ ..isReverseDefinitionWrite =
dbModule.isReverseDefinitionWrite

/] 1/ . .standardAndReverseWrite = dbModule.standardAndReverseWrite

/] 1/ . .isReverseDefinitionChoice =
dbModule.isReverseDefinitionChoice

/! 1/ . .standardAndReverseChoice =
dbModule.standardAndReverseChoice

/] 1/ .maxIterationLen= dbModule.maxIterationLen

/] 1/ .minIterationLen= dbModule.minIterationLen

/] 1/ .minWatchCount= dbModule.minWatchCount

/] 1/ .knownTermPart= dbModule.knownTermPart

/! 1/ .choicesCount= dbModule.choicesCount

/] 1/ . .isLearnt= dbModule.isLearnt

/7 7/ .personalUpdatedAt = dbModule.personalUpdatedAt;

/] 1/ }

/] 1/ }

// // return networkModule;

/7 /7 )

/] 1/

// // final modules = await modulesCoro;

// // var modulesToDb = {

/] 1/ for (var ent in [

/] 1/ for (var module in modules.data!.aslList)

/] ]/ ModuleDbDS. fromJson (standardSerializers.deserialize (module,

/] 7/ specifiedType: const FullType (PersonalizeModuleDTO))

/] 1/ as PersonalizeModuleDTO)

/] 1/ 1)

/] ]/ ent.uuid: moduleTransform(ent)

/7 /)

/] 1/

// // final terms = await termsCoro;

// // var termsToDb = {

/] 1/ for (var ent in |

/] /) for (var term in terms.data!.asList)

/] ]/ TermEntityDbDS. fromJson (standardSerializers.deserialize (term,

/717 specifiedType: const FullType (PersonalizeTermDTO))

/7 7/ as PersonalizeTermDTO)

/7 7/ 1)

/7 7/ ent.uuid: ent

/] /Y

/] 1/

// // List<TermEntityDbDS> serverUpdatesTerm = [];

/7 7/

// // for (var networkTerm in termsToDb.values) {

/] // networkTerm.module.value = modulesToDb[networkTerm.moduleUuid]!;

/] 1/ if (termsFromDb[networkTerm.uuid] !'= null) {

/7 7/ var dbTerm = termsFromDb[networkTerm.uuid]!;

/7 7/ if
(networkTerm.personalUpdatedAt.isBefore (dbTerm.personalUpdatedAt)) {

/7 7/ networkTerm

/] 1/ . .chooseErrorCounter = dbTerm.chooseErrorCounter

/] 1/ .writeErrorCounter = dbTerm.writeErrorCounter

/11 .choiceNegErrorCounter = dbTerm.choiceNegErrorCounter

/7 7/ .watchCount=dbTerm.watchCount

/] 1/ . .personalUpdatedAt = dbTerm.personalUpdatedAt;

/] } else if (networkTerm.personalUpdatedAt

/7 7/ .isAfter (dbTerm.personalUpdatedAt)) {

/] ]/ serverUpdatesTerm.add (dbTerm) ;

/7 7/ }

/7 7/ }

/7 /)



//
//
//
//
//
//
//
//
//
//
//
//

//
//
//
//
//
//
//
//
//
//
//
//

var serverTermUpdateCoro =
updatePersonalizedTerms (serverUpdatesTerm, userApi);

final addInfoTerms = await addInfoCoro;
var addInfoTermsToDb = {
for (var ent in [
for (var ait in addInfoTerms.data!.asList)
TermAddingInfoDbDS. fromJson (
standardSerializers.deserialize (ait,
specifiedType: const FullType (AdditionalTermInfoDTO)
// ..["add info type"]=[ait["add info type"]],
// specifiedType: const

FullType (AdditionalTermInfoDTO)

//
//
//
//
//
//
//
/7
//
/7
//
//
//
//
//
//
//
//
//
//
//
/7
//
//
//

//
//
//
//
//
//
//
/7
//
/7
//
//
//

) as AdditionalTermInfoDTO,
userApi.user!.uuid)
1)
ent.uuid: ent
}i

for (var networkAIT in addInfoTermsToDb.values) {
networkAIT.termEntity.value = termsToDb[networkAIT.termUuid]!;
if (addInfoTermsFromDb[networkAIT.uuid] != null) {
var dbAIT = addInfoTermsFromDb [networkAIT.uuid]!;
if (networkAIT.updatedAt.isBefore (dbAIT.updatedAt)) {
networkAIT = dbAIT;

}

final sentences = await sentenceCoro;
var sentencesToDb = {
for (var ent in [
for (var ait in sentences.data!.asList)
SentenceDbDS. fromJson (
standardSerializers.deserialize (ait,
specifiedType: const FullType (SentenceDTO)

// ..["add info type"]=[ait["add info type"]],
// specifiedType: const

FullType (AdditionalTermInfoDTO)

//

) as SentenceDTO,
userApi.user!.uuid)
1)
ent.uuid: ent

}s

for (var networkSentences in sentencesToDb.values) {
networkSentences.termEntity.value =

termsToDb [networkSentences.termUuid] !;

//
//
//
//
//

//
//
//
//
//

if (sentenceFromDb[networkSentences.uuid] != null) {
var dbSentence = sentenceFromDb|[networkSentences.uuid]!;
if (networkSentences.updatedAt.isBefore (dbSentence.updatedAt))
networkSentences = dbSentence;
}
}
}
conn[ConnType.term] ! .writeTxnSync (() {

conn|[ConnType.term] !
.collection<FolderDbDS> ()
.putAllSync (foldersToDb.values.toList ());
conn[ConnType.term] !
.collection<ModuleDbDS> ()
.putAllSync (modulesToDb.values.toList ());
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/] ]/ conn[ConnType.term] !

/] 1/ .collection<TermEntityDbDS> ()

/7 7/ .putAllSync (termsToDb.values.toList ());

/] 7/ conn[ConnType.term] !

/] 1/ .collection<TermAddingInfoDbDS> ()

/7 7/ .putAllSync (addInfoTermsToDb.values.toList ());
/7 7/ conn[ConnType.term] !

/] 1/ .collection<SentenceDbDS> ()

/] ]/ .putAllSync (sentencesToDb.values.toList ());
/] )

// // var resl = conn[ConnType.term]!

/] 1/ .collection<FolderDbDS> ()

/7 ]/ .filter ()

/] 1/ .rootFolderIsNull ()

/! 1/ .findAl1lSync () ;

// // // var res2 = conn[ConnType.term]!

/71 .collection<TermAddingInfoDbDS> ()

/71T .where ()

/11 .findAl1Sync () ;

// // print(resl);

/] 1/

// // await OpenAndClose3.closeConnStatic (conn);
// // await serverTermUpdateCoro;

// // // final folders
authHeaders) ;

/] 1/

// // // final modules = await mainApi.getAllModuleModuleAllGet (headers:
authHeaders) ;

/11

// // // final terms = await mainApi.getAllTermTermAllGet (headers:
authHeaders) ;

}

await mainApi.getAllFoldersFolderAllGet (headers:

Future<void> getUserFromServer (
baseApiContainer,
authHeaders,
String username,
String password,
UserApiProfile? userApi,
) async {
var conn = (await
OpenAndClose3.openConnStatic ([CollectionSchema<UserDbDS>])) ;

var user =

(await
conn[ConnType.user]!.collection<UserDbDS> () .getByUsername (username)

// .filter ()

// .usernameEqualTo (username)

// .findAll ()

// .where ()

// .findAll ()
) ;
if (user == null) {
var userApi = baseApiContainer.getUsersEntitiesApi();

var userFromServerData =
await userApi.readUsersMeUserMeGet (headers: authHeaders);
user =
UserDbDS. fromJson (userFromServerData.data as UserDTO, password,
true);
} else if (user == userApi?.user) {
userApi?.userChange () ;

}



userApi?.user = user;
conn|[ConnType.user]!.writeTxn(() async {
(await conn[ConnType.user]!
.collection<UserDbDS> ()
.put (user!..active = true));
1)

await OpenAndClose3.closeConnStatic(conn);

Future getAuthHeaders (
AuthApi realAuthApi,
String url,
ApiPackage baseApiContainer,
String username,
String password,
UserApiProfile? userApi,
Function (String?)? onErrorCallback) async {
Response<Token>? authData = null;
try {
authData = await realAuthApi.loginForAccessTokenTokenPost (
username: JsonObject (username), password: JsonObject (password)) ;
} catch (e) {
if (onErrorCallback != null) {
onErrorCallback (
"Ha cepBepe ${url} mosib30BaTejyiad C TaKMM JIOTMHOM M I1apOJIEM He
HauneHo") ;
}
} finally {
if (authData?.statusCode == 200) {
baseApiContainer.setBearerAuth (
"Authorization", "Bearer
S{authData?.data!.accessToken! .asString}");
var authHeaders = {
"Authorization": "Bearer S${authData?.data!.accessToken!.asString}"

}i

userApi?.baseApi = baseApiContainer;
userApi?.authHeaders = authHeaders;
if (userApi?.user == null) {
await getUserFromServer (
baseApiContainer, authHeaders, username, password, userApi);
} else {
await networkProcessor (userApi) ;

}

} else {
if (onErrorCallback != null) {
onErrorCallback (
"Ha cepBepe ${url} mosib30BaTejyid C TaKuM JIOTMHOM M I1apOJIEM He
HamneHo") ;

}

Future testServerUrl (

String url,

List<bool> goodUrlFounded,

String username,

String password,

UserApiProfile? userApi,

Function (String?)? onErrorCallback) async {
final Dio dio = Dio(BaseOptions (baseUrl: url));
final ApiPackage baseApiContainer =
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ApiPackage (dio: dio, serializers: standardSerializers);
final AuthApi realAuthApi = baseApiContainer.getAuthApi ();

// baseApiContainer.dio.interceptors.add (PrettyDioLogger ());

var healthyCheck = await realAuthApi.healthcheckGetHealthcheckGet () ;
if (goodUrlFounded[0]) {

return;

}

if (healthyCheck.statusCode == 200) {
goodUrlFounded[0] = true;

}
await getAuthHeaders (realAuthApi, url, baseApiContainer, username,
password,
userApi, onErrorCallback);

}

// List<bool> goodUrlFounded = [false];

//

// 1f (userApi?.baseApi == null) {

// if (serverUrls == null) {

// var conn = (await OpenAndClose3.openConnStatic(

// [CollectionSchema<HttpUtilsDbDS>])) ;

//

// var serverUrlsEntities = (await conn[ConnType.server urls]!

// .collection<HttpUtilsDbDS> ()

// .where ()

// .findall ());

// serverUrls = [for (var i in serverUrlsEntities) i.httpUrl];

//

// await OpenAndClose3.closeConnStatic (conn);

// } else {

// var conn = (await OpenAndClose3.openConnStatic(

// [CollectionSchema<HttpUtilsDbDS>])) ;

//

// var serverUrlsEntities = [

// for (var i1 in serverUrls) HttpUtilsDbDS()..httpUrl = i

// 1;

// conn[ConnType.server urls]!.writeTxnSync(() =>
conn[ConnType.server urls]!

// .collection<HttpUtilsDbDS> ()

// .putAllSync (serverUrlsEntities));

//

// // serverUrls = [for (var i1 in serverUrlsEntities) i.httpUrl];

//

// await OpenAndClose3.closeConnStatic (conn);

// }

//

// serverUrls.forEach((url) async => await testServerUrl (

// url, goodUrlFounded, username, password, userApi,
onErrorCallback));

// } else if (userApi?.authHeaders == null ||

// (userApi?.authHeaders != null && userApi!.authHeaders.isEmpty)) {

// await getAuthHeaders (await userApi!.baseApi!.getAuthApi (),
"<unnamed>",

// userApi.baseApi!, username, password, userApi, onErrorCallback);
// } else {

// await getUserFromServer (

// userApi?.baseApi, userApi?.authHeaders, username, password,

userApi) ;

/1Y
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// return;

/7 )

Future<void> updatePersonalizedTerms (
List<TermEntityDbDS> terms, UserApiProfile userApi) async {
if (userApi.baseApi != null) {
final TermEntitiesApi termApi = userApi.baseApi!.getTermEntitiesApi();
// standardSerializers
// standardSerializers.serialize(
// folders.data!.asList[0],
//
/7 )
// String json = jsonEncode (list)
// PersonalizeTermDTO.serializer.serialize (standardSerializers,
toDTOModel () ) ;
// PersonalizeTermDTO.serializer.
var datal = [
for (var 1 in terms) i.toJsonAsMap ()
// 1.toDTO<UpdateOnlyPersonalizePartTermDTO> ()
// JsonObject (standardSerializers.serialize(
// i.toDTO<UpdateOnlyPersonalizePartTermDTO> ()
/7))
1
var data2 = jsonEncode (datal);
var data3 = JsonObject (data2);
var res = await myFunc (
userApi.baseApi!.dio,
standardSerializers,
body: datal,
headers: userApi.authHeaders,
)7

print (res);

Future<Response<JsonObject>> myFunc (
Dio dio,
Serializers serializers, {
List<Map<String, dynamic>>? body,
CancelToken? cancelToken,
Map<String, dynamic>? headers,
Map<String, dynamic>? extra,
ValidateStatus? validateStatus,
ProgressCallback? onSendProgress,
ProgressCallback? onReceiveProgress,
}) async {
final path = r'/term/personalize/create or update';
final options = Options(
method: r'PUT',
headers: <String, dynamic>{
...?headers,
b
extra: <String, dynamic>{
'secure': <Map<String, String>>][

{

'type': 'oauth2',
'name': 'OAuth2PasswordBearer',
}y
1,
..?extra,
}y
contentType: 'application/json',

validateStatus: validateStatus,
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dynamic bodyData;

try {
_bodyData = body;
} catch (error, stackTrace) {
throw DioException (
requestOptions: options.compose (
_dio.options,
_path,
)y
type: DioExceptionType.unknown,
error: error,
stackTrace: stackTrace,

)7

final response = await dio.request<Object>(
_path,
data: DbodyData,
options: options,
cancelToken: cancelToken,
onSendProgress: onSendProgress,
onReceiveProgress: onReceiveProgress,

)7

JsonObject? responseData;

try {
final rawResponse = response.data;
_responseData = rawResponse == null
? null
_serializers.deserialize (
rawResponse,

specifiedType: const FullType (JsonObject),
) as JsonObject;
} catch (error, stackTrace) {
throw DioException (
requestOptions: response.requestOptions,
response: _response,
type: DioExceptionType.unknown,
error: error,
stackTrace: stackTrace,

)7

return Response<JsonObject> (
data: responseData,
headers: response.headers,
isRedirect: response.isRedirect,
requestOptions: response.requestOptions,
redirects: response.redirects,
statusCode: response.statusCode,
statusMessage: response.statusMessage,
extra: response.extra,

class UserNotActiveException implements Exception {
UserNotActiveException () ;

class ServerUrlIsUnavailable implements Exception {
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ServerUrlIsUnavailable();

}

class AuthErrorUserPasswordNotCorrect implements Exception {
final String url;
final String username;
final String password;
AuthErrorUserPasswordNotCorrect (this.url, this.username, this.password);

}

JIuctunr M.4 — ModuleUnaryUrlControllerExt

import 'package:built value/json object.dart';
import 'package:dio/dio.dart';

import '../../api package/lib/api package.dart';
import '../network errors.dart';
import 'main.dart';

extension ModuleUnaryUrlControllerExt on UnaryUrlController {

Stream<AnsListPersonalizeModuleDTOUnionBErrorNoneType> getModules () async*
{
await for (var respFuture in
pagination<AnsListPersonalizeModuleDTOUnionBErrorNoneType> (
moduleApi.getAllModulePersonalizeAllGet

, (PO, limit) => pO?.data?.data != null && pO0!.data!.data!.aslList.length
>= limit)) {
var resp = await respFuture;
if (resp == null) {

throw UnimplementedError () ;

}

// var castedData = resp.data!.data as List<PersonalizeFolderDTO>;

yield resp.data!;
}

throw ServerUrlIsUnavailable();

}

JIuctunr M.5 — url_conlrollers.dart

}

import 'dart:async';

import 'package:built value/json object.dart';

import 'package:dio/dio.dart’';

import 'package:observable/observable.dart';

import

'package:the remember/network processor/url controller/auth extension.dart';
import

'package:the remember/network processor/url controller/folder extension.dart'
import

'package:the remember/network processor/url controller/module extension.dart'

’

import '../../api package/lib/api package.dart';

import '../../src/repositoris/db data source/http utils.dart';
import '../../src/urils/streams.dart';

import '../network errors.dart';

import '../new network processor.dart';



class UrlsController {

final List<HttpUtilsDbDS> urlObjects;
late final List<String> startedUrls;

List<Stream Function() Function (UnaryUrlController)> segOfCommands =
(1) => i.getFolders,
(1) => i.getModules,

1:

Map<UnaryUrlController, Function?> existsOneUrlGenerators = {};
Map<UnaryUrlController, Future<(dynamic, UnaryUrlController, int)>?>
currNetworkJobOfUrlControllers = {};

/// Cnomcok, B KOTOPOM COIEPXATCH AKTWBHHE CCBUIKM
final ObservableList<UnaryUrlController> activeUrls =
ObservablelList<UnaryUrlController>();

/// Cnucok, B KOTOPOM HaXOIATCS CCBUIKM,

/// KOTOpHE Ha IaHHBEI MOMEHT 3aHATH OOlEeHMEM C CepBepoM
/// ¥ He MOTYT BHIIOJIHATH OPYI'MX OIepaLmii

late List<UnaryUrlController> processingUrls = [];

UrlsController (this. urlObjects) {
_processingUrls = [
for (var urlObject in urlObjects) UnaryUrlController (urlObject)
1:

_startedUrls = [for (var urlObject in urlObjects) urlObject.httpUrl];

}

Stream<UnaryUrlController> activeApis () async* {
/// Bo3BpamaeM aKTUBHBE CCHUJIKU
for (var i1 in _activeUrls) {
yield i;
}

[

/// Ina ocCTalIbHHEX CCHJIOK NPOBEpPseM, SABJLKOTCH JIM OHM AKTUBHBEMM UJIM HET

List<

(
UnaryUrlController,
Future< (UnaryUrlController, Response<JsonObject>?)>

)> healthCheckFutures = [

for (var i in processingUrls)

if (i.healthCheckFuture != null)

(i, i.healthCheckFuture!.then((futureRes) => (i, futureRes)))

// late UnaryUrlController? currUrlController;

// healthCheckFutures = [

// for (var i1 in healthCheckFutures)

// (

// i.s1,

// i.$2.whenComplete (() {

// currUrlController = healthCheckFutures

// .where ((element) => element.$1 == i.$1)
// .firstOrNull

// ?.51;

// healthCheckFutures = healthCheckFutures

// .where ((element) => element.S$1 != 1.$1)
// .tolList ();

// H)

// )
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while (healthCheckFutures.isNotEmpty) {
var (currUrlController, answer) =
await Future.any([for (var i in healthCheckFutures) 1i.$2]);

healthCheckFutures = healthCheckFutures
.where ((element) => element.$1 != currUrlController)
.toList ();

if (UnaryUrlController.isCorrectAnswer (answer) &&
currUrlController != null) {
_activeUrls.add(currUrlController!);
_processingUrls.remove (currUrlController) ;
yield currUrlController!;

(UnaryUrlController, Future?, int) workloadRegistrar (
UnaryUrlController urlController, int commandIndex) {

if (existsOneUrlGenerators[urlController] == null) {
if (segOfCommands.length < commandIndex) {
var newGen = segOfCommands[commandIndex] (urlController) ();
existsOneUrlGenerators[urlController] = nextValFromStream (newGen) ;
} else {
// TODO: Uro mejlaTh, €CJAM [IOCJeIOBATEeJIbHOCTh BaKOHUMJIACh???
return (urlController, null, -1);
}
}
Future getDataPartFuture = existsOneUrlGenerators[urlController]! ();
currNetworkJobOfUrlControllers[urlController] =
getDataPartFuture.then((i) => (i, urlController, commandIndex));

return (urlController, getDataPartFuture, commandIndex):;
}
/// Return Future<>
Future<(dynamic, UnaryUrlController)> eventsQueryGen () async {

var (firstFutureRes, urlController, commandIndex) = await Future.any ([
for (var future in currNetworkJobOfUrlControllers.values)
if (future !'= null) future

1)
workloadRegistrar (urlController, commandIndex) ;
return (firstFutureRes, urlController);

class UnaryUrlController {
final HttpUtilsDbDS urlObj;
late final String url;
late Future<Response<dsonObject>?>? healthCheckFuture;
late Dio dio;
late ApiPackage apiContainersContainer;
late AuthApi authApi;
late FoldersEntitiesApi folderApi;
late ModuleEntitiesApi moduleApi;
late TermEntitiesApi termEntitiesApi;
late SentenceEntitiesApi sentenceApi;
late AdditionalInfoOfTermsApi addInfoApi;
late TermMarksEntitiesApi termMarksApi;
late Future<Map<String, String>>? authFuture;

Future? get currentTask => taskQueue.isEmpty ? null : taskQueue[0];
final List<Future> taskQueue = [];
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void addTaskToQueue (Future task) {
__taskQueue.add (task) ;
task.whenComplete ( () {
__taskQueue.remove (task) ;
1)
}

// Future? get currentTask {

// if (healthCheckFuture != null && healthCheckFuture!)
// return null;
/7 }

UnaryUrlController (this.urlObj) {

url = urlObj.httpUrl;
dio = Dio (BaseOptions (baseUrl: urlObj.httpUrl));
apiContainersContainer =

ApiPackage(dio: dio, serializers: standardSerializers);
authApi = apiContainersContainer.getAuthApi () ;
folderApi = apiContainersContainer.getFoldersEntitiesApi ()
moduleApi = apiContainersContainer.getModuleEntitiesApi () ;
termEntitiesApi = apiContainersContainer.getTermEntitiesApi ()
sentenceApi = apiContainersContainer.getSentenceEntitiesApi ()
addInfoApi = apiContainersContainer.getAdditionalInfoOfTermsApi ()
termMarksApi = apiContainersContainer.getTermMarksEntitiesApi () ;
healthCheckFuture =

webProtocolDecorator (authApi.healthcheckGetHealthcheckGet ());

Future<T?> webProtocolDecorator<T extends Response> (Future<T> networkQuery,
{int targetStatusCode = 200}) async {
// currentTask = networkQuery;
var networkQueryNew = networkQuery.then ((value) {
if (value.statusCode == targetStatusCode) {
return Future<T?>.value (value);
}
throw 'Bad';
}) .catchError ((error, stackTrace) {
return null;
}, test: (error) {
if (error is UserNotActiveException) {
return false;
} else if (error is DioException) {
return true;
}
return (error is int && error >= 400);
)
addTaskToQueue (networkQueryNew) ;
return networkQueryNew;

}

/// TlonydyeHue HAHHEIX C YUYETOM I[aTMHAaLMUM
Stream<Future<Response<T>?>> pagination<T> (
Future<Response<T>> Function () paginateFunc,
bool Function (Response<T>?, int) isContinue,
{int limit = 100}) async* {
var offset = 0;
Response<T>? respData;
var authHeaders = await authFuture!;
do {
var rawRes = Function.apply(paginateFunc, [], {
#limit: limit,
#offset: offset,
#headers: authHeaders,
#authorOnly: false,



}
}

#updatedAfter: urlObj.lastSync
)
while ( taskQueue.isNotEmpty) {
await taskQueue[O0];
}

var res =

webProtocolDecorator<Response<T>> (rawRes as Future<Response<T>>) ;

yield res;
var respData = await res;
while (isContinue (respData, limit));

/// TlpoBepka, UTO OTBET I[IOJIOXMUTEJIbHEIMA
static bool isCorrectAnswer (Response<JsonObject>? answer) {
return answer?.data != null && (answer!.data as bool) == true;

}
}

// typedef VarArgsCallback = Future<T> Function<T extends Response> (

/7
//

List<dynamic> args, Map<String, dynamic> kwargs);

// class VarArgsFunction {

//
//
//
//
//
//
//
//
//
//
//
/7
//
//
//

final VarArgsCallback callback;
static var offset = 'Symbol("'.length;

VarArgsFunction (this.callback) ;
void call() => callback([]l, {}):

@override
dynamic noSuchMethod (Invocation inv) {
return callback(
inv.positionalArguments,
inv.namedArguments.map (
((k, v) {
var k = k.toString();

return MapEntry (k.substring( offset, k.length - 2),

b,

Jluctunar M.6 — FolderUnaryUrlControllerExt

import 'package:built value/json object.dart';
import 'package:dio/dio.dart';

import '../../api package/lib/api package.dart';
import '../network errors.dart';
import 'main.dart';

extension FolderUnaryUrlControllerExt on UnaryUrlController {

v);
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Stream<AnsListPersonalizeFolderDTOUnionBErrorNoneType> getFolders () async*
{
await for (var respFuture in
pagination<AnsListPersonalizeFolderDTOUnionBErrorNoneType> (
folderApi.getAllFoldersPersonalizeAllGet
, (PO, limit) => pO?.data?.data != null && pO!.data!.data!.aslist.length

>= limit)) {
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var resp = await respFuture;
if (resp == null) {
throw UnimplementedError () ;

}
// var castedData = resp.data!.data as List<PersonalizeFolderDTO>;

yield resp.data!;

throw ServerUrlIsUnavailable();

Jluctunar M.7 — AuthUnaryUrlControllerExt

import 'package:built value/json object.dart';
import 'package:dio/dio.dart';

import '../network errors.dart';
import 'main.dart';

extension AuthUnaryUrlControllerExt on UnaryUrlController {

Future<Map<String, String>> auth(String username, String password) async {
var ans = await healthCheckFuture!;
if (UnaryUrlController.isCorrectAnswer (ans)) {
authApi ??= apiContainersContainer.getAuthApi ()
authFuture = getAuthHeaders (username, password);
return authFuture!;
}
throw ServerUrlIsUnavailable();

}

Future<Map<String, String>> getAuthHeaders (String username, String
password) async {

var authData = await
webProtocolDecorator (authApi.loginForAccessTokenTokenPost (

username: JsonObject (username), password: JsonObject (password)
));
if (authData?.statusCode == 200) {
var authHeaders = {
"Authorization": "Bearer S${authData?.data!.accessToken!.asString}"

}s
return authHeaders;

}
else 1f (authData?.statusCode == 401) {
throw AuthErrorUserPasswordNotCorrect (url, username, password);

}

throw ServerUrlIsUnavailable();

JIuctunr M.8 — DbUtils

import 'package:isar/isar.dart';
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import
'package:the remember/db layer/network/entities update/update controller.dart

L
’

import '../network processor/network errors.dart';
import '../src/repositoris/db data source/user.dart';
import '../src/urils/db/dbMixins.dart"';

class DbUtils with OpenAndClose, NetworkUpdateProcessor({
UserDbDS? _activeUser;

UserDbDS get activeUser {
if (_activeUser == null) {
throw UserNotActiveException();
}
return activeUser!;
}
set activeUser (UserDbDS? wvalue) {
_activeUser = value;

}

Future<void> findActiveUserInDb (Isar isar) async {
// await Future.delayed(Duration (seconds: 1000));
// IsarCollectionImpl<UserDbDS> userQu = isar.collection<UserDbDS> () ;
// userQu.wh
// userQu.

List<UserDbDS> activeUsers = (await isar
.collection<UserDbDS> ()

// .where ()
.filter ()

.activeEqualTo (true)
.findAl1());

activeUsers = activeUsers.where((element) => element.active).tolList();
if (activeUsers.length == 1 && activeUsers[0].active) {

activeUser = activeUsers|[0];
} else {

activeUser = null;

Jluctunr M.9 — GetConnUrlsProcessorExt

import 'package:isar/isar.dart';

import '../../network processor/url controller/main.dart';
import '../../src/repositoris/db data source/http utils.dart';
import '../db utils.dart';

extension GetConnUrlsProcessorExt on DbUtils ({

Future<(Stream<UnaryUrlController> Function(), UrlsController)>
getConnectionUrls (
Isar isar) async {
var serverUrlsEntities =
(await isar.collection<HttpUtilsDbDS> () .where () .findAll1());
// var user = (await conn[ConnType.user]!
// .collection<UserDbDS> ()
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// .getByUuid (userApi! .user!.uuid)) ;
var urlsController = UrlsController (serverUrlsEntities);

return (urlsController.activeApis, urlsController);

// var futures = [for (var 1 in serverUrls) webProtocolDecorator () ]

// serverUrls.forEach((url) async => await testServerUrl (

// url, goodUrlFounded, username, password, userApi,
onErrorCallback));

}
}

Jluctunar M. 10 — NetworkUpdateProcessor

import
'package:the remember/db layer/network/entities update/folder update.dart';

import '../../../network processor/url controller/main.dart';

import '../../../src/urils/db/abstract entity.dart’';

import '../../db utils.dart';

enum DbEntEnum { folder, module, term, sentence, addInfo, learnMark }

mixin NetworkUpdateProcessor {

final Map<DbEntEnum, List<(Future, UnaryUrlController)>> updateSeqGraph = {
DbEntEnum. folder: [],
DbEntEnum.module: [],
DbEntEnum.term: [],
DbEntEnum.sentence: [],
DbEntEnum.addInfo: T[],
DbEntEnum.learnMark: [],

}i

final Map<DbEntEnum, List<DbEntEnum>> updateDepGraph = ({
DbEntEnum. folder: [],
DbEntEnum.module: [DbEntEnum.folder],
DbEntEnum.term: [DbEntEnum.module],
DbEntEnum.sentence: [DbEntEnum.term],
DbEntEnum.addInfo: [DbEntEnum.term],
DbEntEnum.learnMark: [DbEntEnum.term],

bi

}

extension NetworkUpdateProcessorExt on DbUtils {
Future<void> registerDbUpdateOperation (DbEntEnum entType,
UnaryUrlController currUrl, Stream dataFromNetwork) async {
await Future.wait ([
for (var depKey in updateDepGraph[entType]!)
for (var future in updateSeqGraph[depKey]!)

if (future.$2 == currUrl) future.$1
1)
if (entType == DbEntEnum.folder) ({
updateSeqgGraph[entType]!.add((folderUpdate (), currUrl));

/]

}

JIuctunr M. 11 — FolderNetworkProcessorExt

import 'package:built value/json object.dart';



import
import
import
import

'package:built value/serializer.dart';
'package:dio/dio.dart’';
'package:isar/isar.dart’';
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'package:the remember/network processor/url controller/folder extension.dart'

’

import
import
import
import
import

../../apil package/lib/api package.dart';
../../network processor/network errors.dart';
../../network processor/url controller/main.dart';
../../src/repositoris/db data source/folder.dart';
../db_utils.dart’';

NN N N

extension FolderNetworkProcessorExt on DbUtils {
Future<Map<String, String>> folderUpdate (

AnsListPersonalizeFolderDTOUnionBErrorNoneType foldersPack)

Map<String, FolderDbDS> entFromWeb = {};

Isar isar = await openConn();

// TlonmyuyeHye OBOHOBJIEHMII C CEPBEPOB

// U CIMAHME STUX U3MEeHEeHUM C TeM, 4YTO yXe eCTb B BJ]

// await for (var conn in urlsGen()) {
// print (conn.url);
// await for (var foldersPack in conn.getFolders()) {
var newkEnt = {
for (var ent in |

}i

1)

for (var folder in foldersPack.data!.asList)
FolderDbDS. fromJson (standardSerializers.deserialize (folder,
specifiedType: const FullType (PersonalizeFolderDTO))
as PersonalizeFolderDTO)

ent.uuid: FolderDbDS.entityUpdateOrCreate (ent, entFromWeb)

var foldersFromDb = {

}s

fo

i

r (var ent in await isar

.collection<FolderDbDS> ()

.filter ()

.userUuidEqualTo (activeUser.uuid)

.anyOf ([
for (var i in newEnt.keys)

if (!entFromWeb.containsKey(i)) i

(g, element) => g.uuidEqualTo(element)) .findAl1())
ent.uuid: FolderDbDS.entityUpdateOrCreate (ent, newEnt)

newkEnt.addAll (foldersFromDb) ;
entFromWeb.addAll (newEnt) ;

//
//

}
}

// YcraHoBka rootFolderUuid
Map<String, List<FolderDbDS>> rootFoldersIds = {};
for

}

if

(var ent in entFromWeb.values) ({

(ent.rootFolderUuid != null && ent.rootFolder.value == null)
if (entFromWeb[ent.rootFolderUuid] != null) {
ent.rootFolder.value = entFromWeb[ent.rootFolderUuid]!;
} else {
rootFoldersIds[ent.rootFolderUuid!] ?2?2= [];
rootFoldersIds[ent.rootFolderUuid!]!.add(ent);

var rootFoldersFromDb = await isar

.collection<FolderDbDS> ()
.filter ()

async |

{
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.userUuidEqualTo (activeUser.uuid)
.anyOf (rootFoldersIds.keys, (g, element) => g.uuidEqualTo (element))
.findAll () ;
for (var rootFolder in rootFoldersFromDb) {
for (var folder in rootFoldersIds[rootFolder.uuid] ?2? []) {
folder.rootFolder.value = rootFolder;

}

// OBHOBJeHMe cymHocTel B Bl
// TODO: uncomment
// isar.writeTxnSync (() {

//
isar.collection<FolderDbDS> () .putAllSync (entFromWeb.values.toList ())

/1Y)
print (entFromWeb) ;

// OTnpaBka M3MEHEHMM Ha CepBep

// var newData = conn.
await closeConn();
throw ServerUrlIsUnavailable();

}
JIuctunr M. 12 — utils.dart

import 'dart:async';
import 'dart:async';

Future<T>? Function () nextValFromStream<T> (Stream<T> s) {
int nextValFromStreamPointer = 0;

Future<T>? nextValFromStream() {
Completer<T> c = new Completer<T>();
try {
s.elementAt (_nextValFromStreamPointer++) .then (c.complete);
return c.future;
} on RangeError({
return null;
}
}

return nextValFromStream;

Jluctunr M. 13 — ModChangeNotifier

import 'package:flutter/cupertino.dart';
import '../db/dbMixins.dart';

abstract class ModChangeNotifier extends ChangeNotifier with OpenAndClose
{

bool isDispose = false;
Map<Type, ModChangeNotifier?> subProvidersList = {};
Map<Type, ModChangeNotifier?> parentProvidersList = {};

ModChangeNotifier () {
init (isRealInit: true);



@mustCallSuper
void init ({bool isReallInit = false}) {
for(var 1 in parentProvidersList.entries) {
i.value?.subProvidersList[this.runtimeType] = this;
}
if (!'isReallnit) {
notifyListeners();

@override
void dispose () {
_1sDispose = true;
for(var i in parentProvidersList.entries) {
i.value?.subProvidersList[this.runtimeType] = null;
}
super.dispose () ;
// Type ddd = this.runtimeType;

@Qoverride
void notifyListeners () {
if (! isDispose) {

super.notifylListeners();
for(var i in subProvidersList.entries) {
i.value?.init () ;

}

JIuctunr M. 14 — IsolateMessageL istener

import 'package:collection/collection.dart';

import '../../domain layer/providers/isolates/network.dart’;
import 'base msg.dart';

class IsolateMessagelListener/{
static final IsolateMessagelistener instance =
IsolateMessageListener. internal();

IsolateMessagelListener. internal();
factory IsolateMessageListener () {

return instance;

}
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final Map<CrossIsolatesMessageType, List<Queuelist<CrossIsolatesMessage>>>

queries =
{for (var 1 in CrossIsolatesMessageType.values) i: []};

Future<void> mainListener (dynamic message)async{

CrossIsolatesMessage incomingMessage = message as CrossIsolatesMessage;
for (Queuelist g in queries|[incomingMessage.msgType] ?? <QueueList>[]) {

g.addLast (message) ;

(Stream<CrossIsolatesMessage<T>>, List<bool>) getMessageStream<T> (



CrosslIsolatesMessageType targetMsType) {
List<bool> killerFlag = [false];

Stream<CrossIsolatesMessage<T>> getMessageStream(

return

CrosslIsolatesMessageType targetMsType) async* {

Queuelist<CrossIsolatesMessage> createdNewList = QueuelList<

CrosslsolatesMessage>();

queries[targetMsType] ??= [];
queries[targetMsType] !.add (createdNewList) ;

while

}

for

(!killerFlag[0]) {
(var i in createdNewList) {
yield (i as CrossIsolatesMessage<T>);

await Future.delayed(const Duration(seconds: 1));

queries[targetMsType] ?.remove (createdNewlList) ;

(_getMessageStream(targetMsType), killerFlag);

Jluctunr M.15 — IzarManager

import

import
import
import
import
import

'dart:async';

'package:flutter/services.dart';

'package:isar/isar.dart';

'package:path provider/path provider.dart';

'package:the remember/src/repositoris/db_data source/sentence.dart';
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'package:the remember/src/repositoris/db data source/term adding info.dart';
'package:the remember/src/repositoris/db _data source/user.dart';
'package:the remember/src/urils/db/abstract entity.dart';

import
import

import
import
import
import

A}

./repositoris/db data source/folder.dart';
./repositoris/db data source/http utils.dart';
./repositoris/db data source/module.dart’;
./repositoris/db_data source/term.dart';

List<CollectionSchema<AbstractEntity>> allSchemes = [
TermEntityDbDSSchema,
ModuleDbDSSchema,
FolderDbDSSchema,
UserDbDSSchema,
HttpUtilsDbDSSchema,
TermAddingInfoDbDSSchema,
SentenceDbDSSchema

17

enum ConnType { module, folder, term, user, server urls, term info }

class IzarManager {
static final IzarManager instance = IzarManager. internal();
final Map<String, int> izarCounter = <String, int>{};
Future<Isar>? currOpenOfConnection;
late Future<String> getDbPath;
late String dbExternalPath = "";

factory IzarManager () {
return instance;
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IzarManager. internal();

Future<Isar> openlIsar<T>(
String name, List<CollectionSchema<T>> schemes) async {

final izar = Isar.getlInstance (name);

if (izar !'= null && izar.isOpen) {
final count = izarCounter[name] ?27? 1;
_izarCounter[name] = count + 1;

return izar;

if (_izarCounter[name] == null || _izarCounter[name] == 0) {
_izarCounter[name] = 1;
} else {

_izarCounter [name] (_izarCounter[name] 2?2 0) + 1;

}

// ServicesBinding ;

if (ServicesBinding.rootIsolateToken == null) {
getDbPath = (() async => dbExternalPath) ();
} else {
getDbPath =
getApplicationDocumentsDirectory () .then((value) => value.path);

}
final dir = await getDbPath;
return Isar.open (

schemes,

directory: dir,

name: name,

inspector: true,

)7

Future<void> closelsar<T>(Isar izar) async {
if (!izar.isOpen) {
_izarCounter.remove (izar.name) ;
return;

var count = izarCounter[izar.name] ?2? 1;
count -= 1;

_izarCounter[izar.name] = count;

if (count > 0) return;

await izar.close();

Future<Isar> openActivityDB (ConnType connName) async {
// Future<Isar> res;

// if (currOpenOfConnection != null) {

// res = currOpenOfConnection!;

// } else {

// currOpenOfConnection = openlsar('term', allSchemes);
// res = currOpenOfConnection!;

// currOpenOfConnection!.then ((value) {
// this.currOpenOfConnection = null;
// return value;

// 1)

// 0}

//

// return res;
return openActivityDBv2([]);



Futu

re<Isar> openActivityDBv2 (

List<CollectionSchema<AbstractEntity>> connSchemes) async {

Future<Isar> res;

if (currOpenOfConnection != null) {
res = currOpenOfConnection!;

} else {
currOpenOfConnection = openlsar('term',
res = currOpenOfConnection!;

re

}

currOpenOfConnection!.then ((value) {
this.currOpenOfConnection = null;
return value;

)

turn res;

JIuctunr M.16 — OpenAndCloseConnection

import 'package:isar/isar.dart';

import 'package:the remember/src/repositoris/db_data source/user.dart';
import '../../repositoris/db data source/folder.dart';

import '../../repositoris/db data source/http utils.dart';

import '../../repositoris/db data source/module.dart';

import '../../repositoris/db data source/term.dart';

import '../../repositoris/db data source/term adding info.dart';

import 'abstract entity.dart';

import 'engine.dart';

abstract class OpenAndCloselI{
Future<void> openConn () ;
Future<void> closeConn () ;

abstract class GetDataFromDbT {

void completionData () ;

}

abstract mixin class OpenAndClose3<

Tl ext
T2 ext

ends CollectionSchema<AbstractEntity>,
ends CollectionSchema<AbstractEntity>,

T3 extends CollectionSchema<AbstractEntity>

>
late
int
var

Map<ConnType, Isar> conn = Map();
counter = 0;
classes = [T1l, T2, T3];

Future<void> openConn () async {

//
//
//
//

FIXME: ECAM KTO-TO CTOPOHHUM OTKPOET
BTOPOM KOHHEKIH OINHOI'O M TOT'O Xe THuIla
BO BpeMsa paboTH NEpPBOIO

allSchemes) ;

(CTaHDAPTHOT'O KOHHEKIIEHA, KOTOPHIM OTKPBI CaM KJjacc),
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// TO He MNOHATHO UTO ILeJjaTh

for (var kv in (await openConnStatic(classes)).entries) {
if (conn.containsKey (kv.key)) {
throw "IIOBTOpPHOE OTKPTME KOHHEKIEeHa B OOHOM M TOM Xe kJjacce'";

}

connl[kv.key] = kv.value;

Future<void> closeConn () async {
await closeConnStatic (conn);
conn.clear () ;

// for(var kv in conn.entries) {
// conn.remove (kv.key) ;

/)

static Future<Map<ConnType, Isar>> openConnStatic (List<Type> classes) async

Map<ConnType, Isar> locConn = Map/();

var ddd = classes.map((cl) async {

var currConnType = switch (cl) {
const (CollectionSchema<FolderDbDS>) => ConnType.folder,

const (CollectionSchema<ModuleDbDS>) => ConnType.module,

const (CollectionSchema<TermEntityDbDS>) => ConnType.term,

const (CollectionSchema<UserDbDS>) => ConnType.user,

const (CollectionSchema<HttpUtilsDbDS>) => ConnType.server urls,
const (CollectionSchema<TermAddingInfoDbDS>) => ConnType.term info,
const (CollectionSchema<AbstractEntity>) => null,

_ => throw 'this type is not in in switch construction!’',
bi
if (currConnType != null) {
locConn[currConnType] = await
IzarManager.instance.openActivityDB (currConnType) ;
return locConn[currConnType];

}

return null;

)

for(var v in ddd) {
await v;

}

return locConn;

static Future<void> closeConnStatic (Map<ConnType, Isar> conn) async {
conn.entries.forEach ((kv) async {
final (key, unary conn) = (kv.key, kv.value);
await IzarManager.instance.closelsar (unary conn);

1)
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abstract mixin class OpenAndClose {
Isar? conn = null;
int connCount = 0;
Future<Isar>? getConnCoro = null;
Future<void>? closeConnCoro = null;

List<CollectionSchema<AbstractEntity>> get classes => [];

Future<Isar> openConn () async {
if (_closeConnCoro != null) {
await closeConnCoro;
}

_connCount += 1;

if (_getConnCoro != null) {
_conn = await getConnCoro;
} else if (_conn == null) {
_getConnCoro = IzarManager.instance.openActivityDBv2 (this.classes);
_conn = await getConnCoro;
_getConnCoro = null;
}
return _conn!;

}

Future<void> closeConn () async {
if (_getConnCoro != null) {
await getConnCoro;
}
_connCount -= 1;
if (_connCount < 1) {
_closeConnCoro = IzarManager.instance.closelsar(_ conn!);
_conn = null;
await closeConnCoro;
_closeConnCoro = null;
}
}

JIuctunr M. 17 — words_BO.dart

import 'dart:math';

import 'package:flutter/cupertino.dart';

import 'package:isar/isar.dart';

import 'package:quiver/iterables.dart';

import 'package:the remember/src/repositoris/db_data source/module.dart’';

import '../../../main.dart';

import '../../../network processor/network main.dart';

import '../../repositoris/db data source/term.dart';

import '../../repositoris/db _data source/term adding info.dart';
import

'../../ui/ui templates/pages/main/folders/module/learn/write field template.d
art';

import '../../urils/db/dbMixins.dart"';

import '../../urils/db/engine.dart"';

// import '../providers/folders/module/terms_ in module.dart';
import

'../providers/main/folders/module/learning/write/write word navigation.dart';
import '../providers/main/folders/module/terms in module.dart';
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import '../providers/user api provider.dart';
// import 'package:quiver';

Future<void> startLearning (
TermsInModuleProvider termPr, UserApiProfile userPr) async {
await termPr.initLists;
var currUpdateTime = DateTime.now();
var min_ = 2;
var max_ = termPr.termsList![0].module.value!.minWatchCount;
for (var w in termPr.termsList!) {
var chooseCount = min + random.nextInt (max - min );
w.chooseErrorCounter = chooseCount;
.writeErrorCounter = max - chooseCount;
.choiceNegErrorCounter = 0;
.watchCount = 0;
.personalUpdatedAt = currUpdateTime;

5 = 5 5

}
Map<int, TermEntityDbDS> currTermMap = {

for (var i in termPr.termsList!) i.isarId: i
}i

var networkFuture = updatePersonalizedTerms (termPr.termsList!, userPr);

var conn =
(awailt
OpenAndClose3.openConnStatic ([CollectionSchema<TermEntityDbDS>]))
.values
.toList () [0];
var wordsInCurrModule =
await
conn.collection<TermEntityDbDS> () .getAll (currTermMap.keys.toList ());
for (var w in wordsInCurrModule) {
var updateTerm = currTermMap|[w!.isarId]!;

w
.chooseErrorCounter = updateTerm.chooseErrorCounter
.writeErrorCounter = updateTerm.writeErrorCounter
..choiceNegErrorCounter = updateTerm.choiceNegErrorCounter
.personalUpdatedAt = updateTerm.personalUpdatedAt;
}
// var wordsInCurrModule = await conn
// .collection<TermEntityDbDS> ()
// .filter ()
// .
// .module ((q) => g.isarIdEqualTo (termPr.u))
// .findAll () ;
await conn.writeTxn (() async {
// var wordsInCurrModule = await conn
// .collection<TermEntityDbDS> ()
// .filter ()
// .module ((gq) => g.isarIdEqualTo (modulelId))
// .findAll () ;

await conn.collection<TermEntityDbDS> () .putAll ([
for (var i in wordsInCurrModule)

if (i != null) i

1)
)
// var wordsInCurrModulel = await conn
// .collection<TermEntityDbDS> ()
// .filter ()
// .module ((q) => g.isarIdEqualTo (moduleId))
// .findall () ;

await OpenAndClose3.closeConnStatic({ConnType.term: conn});
// .putByIndex (indexName, object);
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// .where ().
// .
// .put (object)

await networkFuture;

Future<List<TermEntityDbDS>> getAllTermsFromModule (int moduleId) async {
var conn =
(await
OpenAndClose3.openConnStatic ([CollectionSchema<TermEntityDbDS>]))
.values
.toList () [0];
var wordsInCurrModule = await conn
.collection<TermEntityDbDS> ()
.filter ()
.module((gq) => g.isarIdEqualTo (moduleId))
.findAll () ;
await OpenAndClose3.closeConnStatic ({ConnType.term: conn});
return wordsInCurrModule;

Future<void> learnTransactionCompleted (
List<TermEntityDbDS> learnedData,
UserApiProfile userApi, {
bool learnFinished = false,

}) async {
var updateFuture = null;

// for(var i in learnedData) {

// i

// ;

/7 }

var currUpdateTime = DateTime.now () ;

Map<int, TermEntityDbDS> currTermMap = {
for (var 1 in learnedData) i.isarId: i..personalUpdatedAt =

currUpdateTime

}i

var currentModule = learnedData.isEmpty? null:
learnedData[0] ?.module.value;

if (learnFinished) {

currentModule! .isLearnt = true;
updateFuture = Future.wait ([
updatePersonalizedTerms (currTermMap.values.toList (), userApi)
] + (learnFinished? [(() async { return null;}) ()1: [1));
} else {
updateFuture = updatePersonalizedTerms (currTermMap.values.toList (),

userApi) ;

}

// var networkFuture = updatePersonalizedTerms (termPr.termsList!, userPr);

var conn =
(await
OpenAndClose3.openConnStatic([CollectionSchema<TermEntityDbDS>]))
.values
.toList () [0];

var wordsInCurrModule =
await
conn.collection<TermEntityDbDS> () .getAll (currTermMap.keys.toList());
print (wordsInCurrModule) ;
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print (wordsInCurrModule.length) ;
for (var w in wordsInCurrModule) ({
var updateTerm = currTermMap|[w!.isarId]!;
print ("watchCount ${w.watchCount} ${updateTerm.watchCount}");
print ("chooseErrorCounter ${w.chooseErrorCounter}
S{updateTerm.chooseErrorCounter}");
print ("writeErrorCounter ${w.writeErrorCounter}
S{updateTerm.writeErrorCounter}");
print ("choiceNegErrorCounter ${w.choiceNegErrorCounter}
${updateTerm.choiceNegErrorCounter}") ;
print ("personalUpdatedAt ${w.personalUpdatedAt}
S{updateTerm.personalUpdatedAt}") ;
w
.chooseErrorCounter = updateTerm.chooseErrorCounter
.writeErrorCounter = updateTerm.writeErrorCounter
.choiceNegErrorCounter = updateTerm.choiceNegErrorCounter
..watchCount = updateTerm.watchCount
.personalUpdatedAt = updateTerm.personalUpdatedAt;

ModuleDbDS? currDbModule = null;
if (learnFinished) {
currDbModule = await conn.collection<ModuleDbDS> () .getByComplexIndex (
[currentModule! .uuid, currentModule.userUuid]):;

currDbModule! .isLearnt = true;
}
await conn.writeTxn (() async {
// var wordsInCurrModule = await conn
// .collection<TermEntityDbDS> ()
// .filter ()
// .module ((q) => g.isarIdEqualTo (moduleId))
// .findAll () ;

await conn.collection<TermEntityDbDS> () .putAll ([

for (var i in wordsInCurrModule)

if (i != null) i

1)
if (currDbModule != null && learnFinished) {

await conn.collection<ModuleDbDS> () .putByComplexIndex (currDbModule) ;
}

1)

var wordsInCurrModuleCheck =
await conn.collection<TermEntityDbDS> () .getAll (currTermMap.keys.toList());
for (var w in wordsInCurrModuleCheck) {
var updateTerm = currTermMap|[w!.isarId]!;
print ("watchCount ${w.watchCount} ${updateTerm.watchCount}");
print ("chooseErrorCounter ${w.chooseErrorCounter} ${updateTerm
.chooseErrorCounter}");
print ("writeErrorCounter ${w.writeErrorCounter} ${updateTerm
.writeErrorCounter}");
print ("choiceNegErrorCounter ${w.choiceNegErrorCounter} S${updateTerm
.choiceNegErrorCounter}");
print ("personalUpdatedAt ${w.personalUpdatedAt} S${updateTerm
.personalUpdatedAt}™) ;

}

// await conn.writeTxn(() async {
// await conn.collection<TermEntityDbDS> () .putAll (learnedData);

/] Y)

await OpenAndClose3.closeConnStatic({ConnType.term: conn});
if (updateFuture != null) {
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await updateFuture!;

void choiceWordChanging (
TermEntityDbDS askedWord,
TermEntityDbDS choiceWord,
List<TermEntityDbDS> choicelist,
TermsInModuleProvider termsPr,

) A
askedWord.watchCount += 1;
if (askedWord == choiceWord) {

askedWord.chooseErrorCounter -= 1;

termsPr.changedInlLearninglterationTermsList!.add (askedWord) ;
} else {
askedWord.chooseErrorCounter += 1;
if (choiceWord.watchCount > 0) {
choiceWord.chooseErrorCounter += 1;
choiceWord.watchCount += 1;
}
// choiceWord.choiceNegErrorCounter += 1;
termsPr.changedInlearningIterationTermsList!
.addAll ([askedWord, choiceWord])

void writeWordChanging (
TermEntityDbDS askedWord,
String? inputWord,
List<TermEntityDbDS> allModuleTerms,
TermsInModuleProvider termsPr,
) A
if (inputWord == null ||
askedWord.maybeReverseDefinitionWrite.toLowerCase () ==
inputWord!.toLowerCase()) {
askedWord.writeErrorCounter -= 1;
} else {
askedWord.writeErrorCounter += 1;
if (askedWord.writeErrorCounter $ 3 == 0) {
askedWord.chooseErrorCounter += 1

}
askedWord.watchCount += 1;
termsPr.changedInlLearninglIterationTermsList!.add (askedWord) ;

}

List<TermEntityDbDS> getChoiceDefinitions (
TermEntityDbDS targetWordEntity,
bool reverseTerm,
List<TermEntityDbDS> termsList,
) |
var definitionDataPre = termslList;
definitionDataPre.shuffle();
var definitionData = [
for (var ww in definitionDataPre)
if (ww.isarId != targetWordEntity.isarId &&
(targetWordEntity.maybeReverseDefinitionChoice != ww.term &&
targetWordEntity.maybeReverseDefinitionChoice !=
ww.definition))
wWw

17



definitionData.sort ((terml, term2) ({

de

de
de

return term2.watchCount.compareTo (terml.watchCount);

b

’

finitionData = definitionData.sublist (

0, targetWordEntity.module.value!.choicesCount - 1);
finitionData.add(targetWordEntity) ;
finitionData.shuffle();

return definitionData;

List<TermEntityDbDS> getOnelearnIterationList (

Li
) |

va

17
if

st<TermEntityDbDS> termsList,

r currTermList = [
for (var w in termsList)
if ((w.writeErrorCounter > O || w.chooseErrorCounter > 0)) w

(currTermList.length == 0) {
return currTermList;

int targetIterationlen = currTermList[0].module.value!.maxIterationLen;
int knowTargetIterationlLen = (targetIterationLen.toDouble() *
currTermList[0] .module.value! .knownTermPart.toDouble () /
100.0)
.round () ;
int unknownTargetIterationlLen = targetlterationlen -

knowTargetIterationLen;

var currlearntTermList = [

for (var w in termsList)

if ((w.writeErrorCounter <= 0 && w.chooseErrorCounter <= 0)) w
1;
int realUnknownIterationLen = targetIterationLen -
min([currLearntTermList.length, knowTargetIterationLen])!;
knowTargetIterationLen = targetlIterationLen - realUnknownIterationLen;

currTermList.sort ((terml, term2) {

}) i

if (terml.watchCount == 0) {
return -1;
} else if (term2.watchCount == 0) {

return 1;

}
if (terml.chooseErrorCounter == term2.chooseErrorCounter) {
return term2.writeErrorCounter.compareTo (terml.writeErrorCounter) ;

}

return term2.chooseErrorCounter.compareTo (terml.chooseErrorCounter) ;

’

if (currTermList.length >= realUnknownIterationLen) {
currTermlList = currTermList.sublist (0, realUnknownIterationLen);
} else {
// knowTargetIterationLen += ((realUnknownIterationLen -
currTermList.length)) .round();
knowTargetIterationLen = (currTermList.length.toDouble () *
currTermList [0] .module.value! .knownTermPart.toDouble () /
100.0)
.round () ;

knowTargetIterationLen = max ([

knowTargetIterationlLen,

currTermList[0] .module.value! . .minIterationlLen - currTermList.length
IR

targetIterationlLen = currTermList.length;
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if (currLearntTermList.length >= knowTargetIterationLen)
currlLearntTermList = currLearntTermList.sublist (0,
knowTargetIterationlLen) ;

}

for (var i in currLearntTermList) {
var v = random.nextDouble() < 0.8;

i
..chooseErrorCounter = v 2 1 : 0
..writeErrorCounter = v 2 0 : 1;

currTermList += currlLearntTermList;
currTermList.shuffle();

return currTermList;

List<Widget> getOneWriteFieldInLearnProcess (
TermAddingInfoDbDS? addTermInfo,
TermEntityDbDS currentTerm,
int fieldsCount,
int currentFieldIndex,
WriteWordNavigationProvider wwNavPr,
List<GetTermSourceOrFormName> sourceOrFormNameWidgetList,
) A
List<Widget> res = [];
List<WriteWordRes> userInputsContainer = [];
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if (addTermInfo != null) {
var helpPhrasesWithoutWordFirst = currentTerm.addInfoEntities
.where ((element) =>
(element.addInfoType == AddInfoType.help phrase without word
&&
element.addingTextData == 'at first')
// && (fieldsCount == 1 ||
// element.parentAddInfoUuid == addTermInfo!.uuid)
)
.map((e) => GetTextPart (" (" + (e.textData 2?2 "222") + ")™))
.tolList () ;
res += helpPhrasesWithoutWordFirst;
var helpPhrasesWithWord = currentTerm.addInfoEntities
.where ((element) =>
(element.addInfoType == AddInfoType.help phrase with word)
// && (fieldsCount == 1 ||
// element.parentAddInfoUuid == addTermInfo!.uuid)
&&
((("...".allMatches (element.addingTextData!) .length == 1) &&
(currentTerm.addInfoEntities.every((element) =>
element.addInfoType != AddInfoType.composite word)))

(("...".allMatches (element.addingTextData!) .length ==

currentTerm.addInfoEntities
.where ((element) =>
element.addInfoType ==
AddInfoType.composite word)
.length))))
.tolist ()
helpPhrasesWithWord.shuffle (random) ;
if (helpPhrasesWithWord.isNotEmpty) {
var str =
(" ' + helpPhrasesWithWord[0].addingTextData! + '
if (str[0].trim() .isNotEmpty) {

') .split("...");



res += [GetTextPart(str[0])];
str.removeAt (0) ;
str += [''];
} else {
str.removeAt (0) ;
str += [''];
}
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// 1f (currentTerm.addInfoEntities.any((element) => element.addInfoType

== AddInfoType.composite word))

List<TermAddingInfoDbDS> termsList;
if (currentTerm.addInfoEntities.any(

(element) => element.addInfoType == AddInfoType.composite word))
termsList = currentTerm.addInfoEntities
.where (

(element) => element.addInfoType ==
AddInfoType.composite word)
.tolist ()
} else {
termsList = currentTerm.addInfoEntities
.where ((element) => (]
AddInfoType.usual term,
AddInfoType.other form,
AddInfoType.abbreviation,
] .contains (element.addInfoType) &&
element == addTermInfo))
.tolList ()

for (var (index, data) in zip([str, termsList]).indexed) ({
var s = data[0] as String;
var source = data[l] as LearnWriteEntity;
res += [

GetInputFieldPart (s, index, source, wwNavPr, userInputsContainer,

fieldsCount, currentFieldIndex)
1
if (s.trim() .isNotEmpty) {
res += [GetTextPart(s)];

}
} else {
res += [

GetInputFieldPart (addTermInfo.textData!, 0, addTermInfo, wwNavPr,

userInputsContainer, fieldsCount, currentFieldIndex)
17
}

var helpPhrasesWithoutWordEnd = currentTerm.addInfoEntities
.where ( (element) =>

{

(element.addInfoType == AddInfoType.help phrase without word
&&
(element.addingTextData == 'at end' ||
element.addingTextData == 'any'))
// && (fieldsCount == 1 ||
// element.parentAddInfoUuid == addTermInfo!.uuid)
)
.map ((e) => GetTextPart (" (" + (e.textData 2?72 "22?2") + ")™M))

.toList () ;

res += helpPhrasesWithoutWordEnd;
} else {
res += [
GetInputFieldPart (currentTerm.maybeReverseDefinitionWrite, O,
currentTerm,
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wwNavPr, userInputsContainer, fieldsCount, currentFieldIndex)

var sourceOrFormName = sourceOrFormNameWidgetList.isEmpty
S onn

sourceOrFormNameWidgetList [0] .text;

var helpString = [for (var 1 in res) (i is GetTextPart) ? i.text : null];
var stringKey =
(sourceOrFormName ?? "") + [for (var i in helpString) i ?2°?

'@QRE'] .join();
var targetStrings = [
for (var 1 in res)
if (i is GetInputFieldPart) i.targetString
1:
var sourceEntity = [
for (var 1 in res)
if (i is GetInputFieldPart) i.currentLearnWriteEntity
1:
for (var (index, r)
in res.where((element) => element is GetInputFieldPart) .indexed) ({
if (r is GetInputFieldPart) {
(r as GetInputFieldPart) .reallnit (
stringKey, targetStrings, currentTerm, sourceEntity,
o0ldUserInputsContainer: (wwNavPr.results[stringKey] != null &¢&
wwNavPr.results[stringKey]!.isNotEmpty)? wwNavPr.results[stringKey]?.last ?°?
null : null);
}
}

wwNavPr.results[stringKey] = ( wwNavPr.results[stringKey] ?? []);
// for (var i in )
wwNavPr.results[stringKey]!.add(null);

return res;

List<Widget> getWriteFieldsListInLearnProcess (
TermEntityDbDS currentTerm,
List<TermEntityDbDS> termsList,
WriteWordNavigationProvider wwNavPr,

)

for (var kv in wwNavPr.results.entries)
for (var i in kv.value.where ((element

{
)

=> (element != null))) {
il.clear();
}
kv.value.clear () ;
}
List<OneVariantTermField> widgetList = [];
var similarTerms = termsList
.where ( (element) =>
// currentTerm.maybeReverseTermWriteSet.difference (
// currentTerm. isTermReverseWrite()? element.definitionSet

element.termSet
// ) .isEmpty
currentTerm.maybeReverseTermiWriteSet ==
(currentTerm.isTermReverseWrite ()

? element.definitionSet
element.termSet))
.toList ();
for (var i in [currentTerm] + similarTerms) {
// i.addInfoEntities.



var fields =
.toList ()
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i.addInfoEntities

.where ((element) => (element.addInfoType == AddInfoType.usual term ||
element.addInfoType == AddInfoType.other form ||
element.addInfoType == AddInfoType.abbreviation ||
(element.addInfoType == AddInfoType.composite word &&

element.addingTextData == "1")))

.tolist ()

if (fields.isNotEmpty) {
fields.sort ((one, two) {
if (one.addInfoType == AddInfoType.usual term &&

}

}

two.addInfoType != AddInfoType.usual term) {
return 1;
else if (one.addInfoType == AddInfoType.usual term &&
two.addInfoType == AddInfoType.usual term) {
return 0;
else {
if (one.addInfoType == AddInfoType.abbreviation &&
two.addInfoType != AddInfoType.abbreviation) {
return 1;
} else if (one.addInfoType == AddInfoType.abbreviation &&
two.addInfoType == AddInfoType.abbreviation) {
return 0;
} else {
if (one.addInfoType == AddInfoType.other form &&
two.addInfoType != AddInfoType.other form) {
return 1;
} else if (one.addInfoType == AddInfoType.other form &&
two.addInfoType == AddInfoType.other form) {
if (one.addingTextData == 'infinitive') {
return -1;
} else if (one.addingTextData == 'v2') {
if (two.addingTextData == 'infinitive') {
return 1;
} else if (two.addingTextData == 'v2') {
return 0;
} else {
return -1;
}
} else if (one.addingTextData == 'v3') {
if (two.addingTextData == 'infinitive') {
return 1;
} else if (two.addingTextData == 'v2') {
return 1;
} else if (two.addingTextData == 'v3') {
return 0;
} else {
return -1;
}
} else {
return 1;

}

return 0;

} else {
if (one.addInfoType == AddInfoType.composite word &&
two.addInfoType != AddInfoType.composite word) {
return 1;
} else if (one.addInfoType == AddInfoType.composite word &&
two.addInfoType == AddInfoType.composite word) {
return 0;
} else {

return -1;
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if (wwNavPr.writtenWord != null) {
fields = fields.where((element) {
if (
(wwNavPr.errorCountMap|[element as LearnWriteEntity] 2?2 0) > O
| | (wwNavPr.learnWriteEntityToStrKey[element] != null &&
wwNavPr.learnWriteEntityToStrKey[element]!.any (
(strKey) =>
wwNavPr.strKeyToSourceEntity[strKey] != null
&&

wwNavPr.strKeyToSourceEntity[strKey]!.any (
(List<LearnWriteEntity> elementl) =>
elementl.contains (element)
)
&& wwNavPr.strKeyToSourceEntity[strKey]!.length > 1
)
)) A

return true;

}
wwNavPr.disabledFields.add (element) ;

return false;
}) .toList () ;

for (var kv in wwNavPr.strKeyToSourceEntity.entries) {
for (var i in kv.value) {
i.clear();

}

kv.value.clear () ;

widgetList.addAll (fields
.map<OneVariantTermField> (

(e) => OneVariantTermField (e, 1, currentTerm))
.toList () as List<OneVariantTermField>);
} else {
if (
wwNavPr.writtenWord == null ||
(
wwNavPr.writtenWord != null &&
(
wwNavPr.errorCountMap|[currentTerm as LearnWriteEntity] ?°7?
0) > 0
)
| | (wwNavPr.learnWriteEntityToStrKey[currentTerm] != null &&
wwNavPr.learnWriteEntityToStrKey[currentTerm]!.any ((strKey) =>
wwNavPr.strKeyToSourceEntity[strKey] != null &&

wwNavPr.strKeyToSourceEntity[strKey]!.any (
(List<LearnWriteEntity> elementl) =>
elementl.contains (currentTerm)
)
)
) ) A

widgetList.add (OneVariantTermField(null, i, currentTerm))

} else {
wwNavPr.disabledFields.add (currentTerm) ;



for (var (index, i) in widgetList.indexed) {

i
..fieldsCount = widgetList.length
..currentFieldIndex = index;

return widgetList as List<Widget>;

bool testWrittenWord (
String? sourceOrFormName,
List<String?> helpString,
TermEntityDbDS currentTerm,
List<TermAddingInfoDbDS>? addTermInfo,
WriteWordNavigationProvider wwNavPr,

) A

var correctStringKey =

(sourceOrFormName ?? "") 4+ [for (var i in helpString)

'QRA@'] .Jjoin () ;

wwNavPr.checkCorrectingWordProcessor [correctStringKey]

i2?

(wwNavPr.checkCorrectingWordProcessor [correctStringKey] ?7?

return true;

void userInputRegister (
String userInput,
String strKey,
WriteWordNavigationProvider wwNavPr,

) {3

List<GetTermSourceOrFormName> sourceOrFormNameProcessor (

TermAddingInfoDbDS? addTermInfo, TermEntityDbDS currentTerm)

bool sourceOrFormName;

if (addTermInfo != null) {
sourceOrFormName = (
(addTermInfo!.addInfoType == AddInfoType.usual term
||  addTermInfo!.addInfoType == AddInfoType.other form)
&&

(addTermInfo!.addingTextData !=

&& addTermInfo!.addingTextData!.isNotEmpty)

|| addTermInfo!.addInfoType == AddInfoType.abbreviation
| | addTermInfo.dialectOrArea != null
} else {
sourceOrFormName = false;

List<GetTermSourceOrFormName> sourceOrFormNameWidgetList

(sourceOrFormName
? <GetTermSourceOrFormName> [

GetTermSourceOrFormName (addTermInfo!,

]

<GetTermSourceOrFormName>[]) ;
return sourceOrFormNameWidgetList;

}

import 'package:isar/isar.dart';

currentTerm)
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Jluctunr M. 18 — UnaryModuleStateDbMixin

import '../../../repositoris/db_data source/folder.dart';
import '../../../repositoris/db_data source/module.dart';
import '../../../repositoris/db_data source/term.dart';
import '../../../uil/pages/modules/unary module.dart';
import '../../../ui/ui templates/abstract ui.dart';
import '../../../urils/db/abstract _entity.dart';

import '../../../urils/db/dbMixins.dart’;

import '../../../urils/db/engine.dart’;

abstract class UnaryModuleStateI {
late ModuleDbDS currentModuleEntity;

// UnaryFolderI (this.folderId);

}

mixin UnaryModuleStateDbMixin
implements
OpenAndClose3<
CollectionSchema<TermEntityDbDS>,
CollectionSchema<ModuleDbDS>,
CollectionSchema<AbstractEntity>
>’
UnaryModuleStatelI,
AbstractUIStatefulWidget<UnaryModule>,
GetDataFromDbI {
// late ModuleDbDS currentModuleEntity;
late List<TermEntityDbDS> currentTerms = [];
late FolderDbDS? rootFolder = null;

@override
void completionData () async {
await openConn () ;
currentModuleEntity = currentModuleEntity;
currentTerms = (await conn[ConnType.term]!
.collection<TermEntityDbDS> ()
// .verifyLink (linkName, sourcelds, targetIds)
.filter ()
.module ((gq) => g.isarIdEqualTo (currentModuleEntity.isarId))

.findAll());
if (currentModuleEntity.rootFolderUuid != null) {
rootFolder = (await conn[ConnType.term]!

.collection<FolderDbDS> ()
// .getByUuid (currentModuleEntity.rootFolderUuid!)
.getByComplexIndex ([currentModuleEntity.rootFolderUuid!,
currentModuleEntity.userUuid])
) ;
}

await closeConn();

this.setState(() => null);
// closeConn () ;

}

@override
void dispose () async {
// TODO: implement dispose

// super.dispose();
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}

Jluctunar M. 19 — UnaryFolderDbMixin

import 'package:flutter/cupertino.dart';
import 'package:isar/isar.dart';

import '../../../repositoris/db_data source/folder.dart';
import '../../../repositoris/db_data source/module.dart’';
import '../../../repositoris/db _data source/term.dart’';
import '../../../ui/pages/modules/unary folder.dart';
import '../../../urils/db/dbMixins.dart’;

import '../../../urils/db/engine.dart';

abstract class UnaryFolderI{
late int folderId;
// UnaryFolderI (this.folderId);

mixin UnaryFolderDbMixin
implements
OpenAndClose3<CollectionSchema<FolderDbDS>,
CollectionSchema<ModuleDbDS>,
CollectionSchema<TermEntityDbDS>>,
State<UnaryFolder>,
UnaryFolderI,
GetDataFromDbI

late List<FolderDbDS> subFolders = [];
late List<ModuleDbDS> currModules = [];
late FolderDbDS? folderEntity = null;
late FolderDbDS? rootFolderEntity = null;

@override
void completionData () async {
await openConn () ;

currModules = (await conn[ConnType.term]!
.collection<ModuleDbDS> ()
.filter ()

// .not().root folderIsNull()
.rootFolder ((qg) => g.isarIdEqualTo (folderId))
.findAl1());
subFolders = await conn[ConnType.term]!
.collection<FolderDbDS> ()
.filter ()
.rootFolder ((q) => g.isarIdEqualTo (folderId))
.findAl1 () ;
folderEntity = await conn[ConnType.term]!
.collection<FolderDbDS> () .get (folderId);
if (folderEntity!.rootFolderUuid != null) {
rootFolderEntity = (await conn[ConnType.term]!
.collection<FolderDbDS> ()
.getByComplexIndex ([folderEntity!.rootFolderUuid!,
folderEntity!.userUuid])
// .getByUuid(folderEntity!.rootFolderUuid!)
) ;
}
await closeConn({();
this.setState(() => null);



}
@Qoverride
void dispose () async {
// TODO: implement dispose

// super.dispose();

}

Jluctunar M.20 — UserApiProfile

import 'package:isar/isar.dart';
import 'package:the remember/src/urils/db/abstract entity.dart';

import '../../../api package/lib/api package.dart';
import '../../../network processor/network main.dart';
import '../../repositoris/db data source/user.dart’';
import '../../urils/isolate/base msg.dart';

import '../../urils/isolate/msgs/login user.dart';
import '../../urils/profilers/abstract.dart"';

import 'isolates/network.dart';

class UserApiProfile extends ModChangeNotifier {
final NetworkIsolateProfile networkPr;
late UserDbDS? user;

late bool firstUserInit;

late ApiPackage? baseApi;

late Map<String, String> authHeaders;
late Future awaitUser;

Future<UserDbDS?> Function () get awaitUser => () async {
awalt awaitUser;
return user;

}s

UserApiProfile ({required this.networkPr}) : super () {
// print ("UserApiProfile");
// init();

}

@Qoverride
void init ({bool isReallInit = false}) {
parentProvidersList [networkPr.runtimeType] = networkPr;
_user = null;
_firstUserInit = true;
_baseApi = null;
_authHeaders = {};
getUser () ;
super.init (isRealInit: isReallnit);

}

Map<String, String> get authHeaders => authHeaders;

set authHeaders (Map<String, String> value) {
_authHeaders = value;

}
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ApiPackage? get baseApi => baseApi;

set baseApi (ApiPackage? value) {
_baseApi = value;

}

UserDbDS? get user {
return _user;

}

set user (UserDbDS? user) {

if (this. user != user || firstUserInit)
_firstUserInit = false;
this. user = user;
_awaitUser = (() async => this. user) ();
if (user != null) {

networkProcessor (this) ;

notifyListeners();

Future<void> userChange () async {
var changedUser = user;
notifyListeners();
if (changedUser != null) ({

var conn = await openConn();
await conn.writeTxn (() async {

await conn.collection<UserDbDS> () .put (changedUser) ;

1)

await closeConn{();

Future<UserDbDS?> getUser () async {
_awaitUser = getUser();
return await awaitUser;

}

Future<UserDbDS?> getUser () async {

if (_user != null && _user!.active)
return _user;
} else {
// await Future.delayed(Duration (seconds:
var conn = await openConn () ;
var activeUsers = (await conn
.collection<UserDbDS> ()
.filter ()

.activeEqualTo (true)
.findall ());

//2
if (activeUsers.length > 1 || ( user
for (var u in activeUsers) {
u.active = false;
}
if (_user != null) {
activeUsers += [ user!, user!];
}
(await conn.writeTxn(() async {

1))

!'(_user!.active)))

(await conn.collection<UserDbDS> () .putAll (activeUsers));
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var coro = closeConn{();

UserDbDS? currentUser;

if (activeUsers.isEmpty || activeUsers.length > 1) {
currentUser = null;

} else {
currentUser = activeUsers[0];

}

await coro;

_user = currentUser;
notifyListeners();
return user;

Future<void> loginUser (
String username,
String password,
String? serverUrl,
{Function (String?)? onErrorCallback}
) async {
var res = await networkPr.sendToNetworkIsolateWithAnswer<
LoginUserIsolateMsg, LoginUserAnsIsolateMsg> (
LoginUserIsolateMsg (username, password, serverUrl),
CrosslIsolatesMessageType.userAndPassword,
CrossIsolatesMessageType.loginUserAnsIsolateMsg
)

if (res.message.data) {
var isar = await openConn();

var query = isar
.collection<UserDbDS> ()
.filter ()
.usernameEqualTo (username) ;

var userStream = query.build() .watch(fireImmediately: true);
user = (awailt userStream.firstWhere((element) =>

element.isNotEmpty)) [0];

// await for (var usersList in userStream) {

// for (var currUser in usersList) {
// this.user = currUser;
// break;
// }
// if (this.user != null) {
// break;
// }
/7 }
await closeConn();
} else {
if (onErrorCallback != null) {
onErrorCallback (

"Ha cepeBepe Homb30BaTess C TakMM JIOTMHOM M IIapOJIEM He HaMIeHO.
Kon ${res.message.statusCode}");
}
}

@override
List<CollectionSchema<AbstractEntity>> get classes => [];
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@override
void dispose () {
super.dispose () ;
}
}

Jluctunar M.21 — BottomNavigationProvider

import 'dart:core';
import 'package:flutter/cupertino.dart';
import '../../../../urils/profilers/abstract.dart"';

class BottomNavigationProvider extends ModChangeNotifier {
late int _activePageNumber ;
late bool firstUserInit ;

BottomNavigationProvider () : super () {
// init () ;
}

@Qoverride

void init ({bool isReallInit = false}) {
_activePageNumber = 0;
_firstUserInit = true;
super.init (isRealInit: isReallInit);

}
set activePageNumber (int val) {
if (this. activePageNumber != val || firstUserInit) {
_firstUserInit = false;

this. activePageNumber = val;

notifyListeners();
}
}

int get activePageNumber => activePageNumber;

Widget Function(BuildContext)? bottomNavWidget = null;

Widget Function (BuildContext)? get bottomNavWidget => bottomNavWidget;
set bottomNavWidget (Widget Function (BuildContext)? value) {

_bottomNavWidget = value;
}

JIuctunr M.22 — AppBarNavigationProvider

import 'dart:core';
import 'package:flutter/cupertino.dart';

import '../../../../ui/ui templates/abstract ui.dart';
import '../../../../ui/ui templates/navigation/app bar navigation enum.dart';
import '../../../../urils/profilers/abstract.dart’';

class AppBarNavigationProvider extends ModChangeNotifier {
late Map<AppBarNavigationEnum,
PreferredSizeWidget Function (BuildContext, DFMapper)>



_getAppBarWidget ;

AppBarNavigationP

}

@Qoverride

void init ({bool i
_getAppBarWidge
super.init (isRe

}

Map<AppBarNavigat

PreferredSizeWidget Function (BuildContext,

rovider () : super () {

sRealInit = false}) {
t = Map();
alInit: isReallnit);

ionEnum,

get getAppBarWidget => getAppBarWidget;

set getAppBarWidget (

Map<AppBarNav
Prefe
value) {
_getAppBarWidge
}

igationEnum,

DFMapper) >

rredSizeWidget Function (BuildContext, DFMapper)>

t = value;

JIuctuuar M.23 — SubFolderAndModuleProvider

import 'package:isa

r/isar.dart’';

import 'package:the remember/src/repositoris/db_data source/folder.dart';
import 'package:the remember/src/repositoris/db _data source/module.dart’';
import 'package:the remember/src/repositoris/db _data source/term.dart’;

import '../../../
import '../../../
import '../../../
import '../../../
import '../../../
import '../../../

import 'folder modu

le.dart’';

class SubFolderAndModuleProvider extends ModChangeNotifier
late List<FolderDbDS>? subFoldersList ;
late List<ModuleDbDS>? subModulesList ;
final FolderAndModuleProvider fmPr;
final DFMapper dfMapper;
late Future initLists;

@Qoverride

List<CollectionSchema<AbstractEntity>> get classes => [
UserDbDSSchema,

FolderDbDSS
ModuleDbDSS

chema,
chema,

TermEntityDbDSSchema,
TermAddingInfoDbDSSchema,

SentenceDbD
17

SSchema,

SubFolderAndModuleProvider (this.dfMapper, {required this
// init (isReallnit: true);

}

@Qoverride
void init ({bool i

sRealInit = false}) {

./repositoris/db _data source/sentence.dart';
./repositoris/db data source/term adding info.dart';
./repositoris/db_data source/user.dart';
./ui/ui_templates/abstract ui.dart';
./urils/db/abstract entity.dart';
./urils/profilers/abstract.dart’';

.fmPr}) : super|()

// 1f (_subFoldersList != null && fmPr.currentModule == null) {
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_subFoldersList = null;
_subModulesList = null;
// if (isReallInit) {

// _initLists = initListsFromDB();

//} else {

// _initLists = (() async {

// await initLists;

// _initListsFromDB();

// 1) O

/7 )

_initLists = initListsFromDB();
parentProvidersList[fmPr.runtimeType] = fmPr;

super.init(isRealInit: isReallnit);

List<FolderDbDS>? get subFoldersList => subFoldersList;
List<ModuleDbDS>? get subModulesList => subModulesList;
Future get initLists => initLists;

Future<void> initListsFromDB () async {

if (fmPr.currentModule == null) {
var isar = await openConn();
if (fmPr.currentFolder == null) {
_subFoldersList = await isar
.collection<FolderDbDS> ()
.filter ()
.rootFolderIsNull ()
.userUuidEqualTo (fmPr.userPr.user! .uuid)
.findAll () ;
_subModulesList = await isar
.collection<ModuleDbDS> ()
.filter ()
.rootFolderIsNull ()
.userUuidEqualTo (fmPr.userPr.user! .uuid)
.findAll () ;
} else {

_subFoldersList = await isar
.collection<FolderDbDS> ()
.filter ()
.rootFolder ((gq) => g.isarIdEqualTo (fmPr.currentFolder!.isarId))
.userUuidEqualTo (fmPr.userPr.user!.uuid)

.findAll();

_subModulesList = await isar
.collection<ModuleDbDS> ()
.filter ()

.rootFolder ((gq) => g.isarIdEqualTo (fmPr.currentFolder!.isarId))
.userUuidEqualTo (fmPr.userPr.user! .uuid)
.findAll () ;

}

notifyListeners();

await closeConn() ;

} else {
_subFoldersList = [];
subModulesList = [];

HotifyListeners();

}

void changed() {
notifylListeners();

}



// Qoverride
// void dispose () {
// fmPr.subFolderPr = null;

// super.dispose () ;

// )

// Qoverride

// void notifyListeners() {
// super.notifylListeners () ;
// )

}

Jluctunar M.24 — FolderProgressBarProvider

import 'package:isar/isar.dart';
import
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'package:the remember/src/domain layer/providers/main/folders/sub folder modu

les.dart';

import 'package:the remember/src/repositoris/db _data source/folder.dart';
import 'package:the remember/src/repositoris/db_data source/module.dart';
import 'package:the remember/src/repositoris/db_data source/term.dart';

import '../../../../urils/db/abstract entity.dart';
import '../../../../urils/profilers/abstract.dart"';

class FolderStats {
final int write;
final int choice;
final int watch;
final int all;

FolderStats (this.write, this.choice, this.watch, this.all);
}

class FolderProgressBarProvider extends ModChangeNotifier {
// late List<FolderDbDS>? subFoldersList ;
// late List<ModuleDbDS>? subModulesList ;
final SubFolderAndModuleProvider subFmPr;

// final DFMapper dfMapper;

late Future dbTransaction;

late Map<FolderOrModule, List<ModuleDbDS>> getPersonalStats = Map();
late Map<ModuleDbDS, FolderStats> getModuleState;

FolderProgressBarProvider (this.subFmPr) : super() {}
@override
void init ({bool isReallInit = false}) {
// if ( subFoldersList != null && fmPr.currentModule == null) {

// _subFoldersList = null;
// _subModulesList = null;
if (parentProvidersList[subFmPr.runtimeType] == null ||
parentProvidersList [subFmPr.runtimeType] != subFmPr ||
_getPersonalStats.isNotEmpty) {
_getPersonalStats = Map();
_dbTransaction = getStats();
parentProvidersList[subFmPr.runtimeType] = subFmPr;
}
super.init (isRealInit: isReallnit);

}

// List<FolderDbDS>? get subFoldersList => subFoldersList;
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//
// List<ModuleDbDS>? get subModulesList => subModulesList;
//

// Future get initLists => initLists;

void addToTree (
List<FolderOrModule> data, Map<String, List<FolderOrModule>> tree) {
for (var i in data) {
tree[i.rootFolderUuid!] =(tree[i.rootFolderUuid] ?7? <FolderOrModule>[])
+ <FolderOrModule>[i as FolderOrModule];
}
}

Future<FolderStats> getFolderOrModuleStats (FolderOrModule targetObj) async

var res = await dbTransaction;

// _getPersonalStats.containsKey (targetObj)

var statesList = [

for (var 1 in getPersonalStats[targetObj]!) getModuleState[i]

1

return FolderStats(
statesList.map<int> ((
statesList.map<int> ((
statesList.map<int> ((
statesList.map<int> ((

i) => i!.write) .reduce((a, b) => a + b),
i) => i!.choice) .reduce((a, b) => a + b),
i) => i!.watch).reduce((a, b) => a + b),
i) => il!.all).reduce((a, b) => a + b));

}

Future<void> getStats() async {
await subFmPr.initLists;
var isar = await openConn();

var subFolderList = [for (var i1 in subFmPr.subFoldersList!) 1i];
List<FolderDbDS> allFolderList = [for (var 1 in subFmPr.subFoldersList!)

Map<String, List<FolderOrModule>> subFolderTree = ({

for (var i in subFolderList) i.uuid: <FolderOrModule>[]
bi
List<FolderDbDS> nextSubFolderList = [];

late Future<List<ModuleDbDS>> modules = (() async => <ModuleDbDS>[]) ();
List<ModuleDbDS> allModules = [for (var i in subFmPr.subModulesList!) i];

while (subFolderList.isNotEmpty) {

var subFolderUuidList = [for (var i in subFolderList) i.uuid];
var currModulesList = await modules;
var folders = isar
.collection<FolderDbDS> ()
// .where((e) => subFolderUuidList.contains (e.rootFolderUuid))
.filter ()

.anyOf (subFolderUuidList,
(g, element) => g.rootFolderUuidEqualTo (element))
// .anyOf ([for(var i in subFolderList) i.uuid],
FilterRepeatModifier())
// .userUuidEqualTo (fmPr.userPr.user!.uuid)
.findAl1 () ;
allModules += currModulesList;
_addToTree (currModulesList, subFolderTree);
nextSubFolderList await folders;
allFolderList += nextSubFolderList;

modules = isar
.collection<ModuleDbDS> ()
// .where((e) => subFolderUuidList.contains (e.rootFolderUuid))

.filter ()
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.anyOf (subFolderUuidList,
(g, element) => g.rootFolderUuidEqualTo (element))
// .anyOf ([for(var i in subFolderList) i.uuid],
FilterRepeatModifier())
// .userUuidEqualTo (fmPr.userPr.user! .uuid)
.findAll () ;
_addToTree (nextSubFolderList, subFolderTree);
subFolderList = nextSubFolderList;
}
var currModulesList = await modules;
allModules += currModulesList;
_addToTree (currModulesList, subFolderTree);
var moduleStats = {
for (var 1 in allModules) i: await i.getLearnProcess(isar)
}i

await closeConn();

var notComputedFoldersCount = subFolderTree.length;
Map<String, List<ModuleDbDS>> computedFolders = {};

while (notComputedFoldersCount != 0) {
for (var 1 in subFolderTree.entries) {
if (!computedFolders.containsKey (i.key)) {
if (i.value.isEmpty) {
computedFolders([i.key] = [];
notComputedFoldersCount -= 1;

} else if (i.value.every((element) =>
(element is ModuleDbDS) ||
(computedFolders.containsKey (element.uuid)))) {

computedFolders([i.key] = [];
notComputedFoldersCount -= 1;

for (var ii in i.value) {
if (ii is ModuleDbDS) {
computedFolders[i.key]!.add(ii as ModuleDbDS) ;
} else {
computedFolders[i.key]!.addAll (computedFolders[ii.uuid]!);

// await coro;
_getPersonalStats = {
for (var i in allFolderList) 1i: computedFolders[i.uuid]!
}s
_getPersonalStats.addAll ({
for (var i in allModules) 1i: [1]
)
_getModuleState = {
for(var i in
{for (var i in allModules) 1i: moduleStats[i]! }.entries)
i.key: FolderStats(i.value.$1, i.value.$2, i.value.$3, i.value.$4)

}i

// var terms = await isar

// .collection<TermEntityDbDS> ()

// .filter ()

// .anyOf ([for (var 1 in allModules) i.uuid ], (g, element) =>
g.moduleUuidEqualTo (element))

// .userUuidEqualTo (subFmPr.fmPr.userPr.user! .uuid)

// .findall () ;

// Map<ModuleDbDS, List<TermEntityDbDS>> terms



notifyListeners();

}

void changed () {
notifyListeners();

}

// @override
// void dispose () {
// fmPr.subFolderPr = null;

// super.dispose () ;

// 0}

// @override

// void notifyListeners() {
// super.notifyListeners();
// 0}

}

JIuctunr M.25 — FolderAndModuleProvider

import

'package:the remember/src/domain layer/providers/user api provider.dart';
import 'package:the remember/src/repositoris/db _data source/folder.dart';
import 'package:the remember/src/repositoris/db_data source/module.dart';

import '../../../../urils/db/abstract entity.dart';
import '../../../../urils/profilers/abstract.dart"';

class FolderAndModuleProvider extends ModChangeNotifier {
// SubFolderAndModuleProvider? subFolderPr = null;
late FolderDbDS? currentFolder ;
late List<FolderDbDS?> rootFolder ;

late ModuleDbDS? currentModule ;
late bool firstFolderInit ;
final UserApiProfile userPr;

FolderAndModuleProvider ({required this.userPr}) : super () {
// init () ;
}
@Qoverride
void init ({bool isReallInit = false}) {
_currentFolder = null;
_rootFolder = [];
_currentModule = null;
_firstFolderInit = true;

super.init (isRealInit: isReallnit);

}

FolderDbDS? get rootFolder => rootFolder.last;
AbstractEntity? get activeEntity => currentModule ?? currentFolder;

set activeEntity (AbstractEntity? value) {
if (value is FolderDbDS) {
var newFolder = value as FolderDbDS;
if (value == currentFolder && currentModule == null) {
} else {
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_rootFolderSet (newFolder) ;
_currentFolder = newFolder;
_currentModule = null;
notifyListeners();
}
} else if (value is ModuleDbDS) {
if (value == currentModule) {
} else {
_currentModule = value;
notifyListeners();
}
} else if (value == null) {
if (_currentFolder == null && currentModule == null) {
} else {
_rootFolderSet (null) ;
_currentFolder = null;
_currentModule = null;
notifyListeners();
}
} else {
throw UnimplementedError () ;

ModuleDbDS? get currentModule => currentModule;

set currentModule (ModuleDbDS? value) {

if (_currentModule != value || firstFolderInit) ({
_firstFolderInit = false;
_currentModule = value;
notifyListeners();

FolderDbDS? get currentFolder => currentFolder;

set currentFolder (FolderDbDS? folder) {
if ((this. currentFolder != folder || this. currentModule != null) ||
_firstFolderInit) {
_firstFolderInit = false;
_rootFolderSet (folder) ;

this. currentFolder = folder;
this. currentModule = null;
notifyListeners();

}

void rootFolderSet (FolderDbDS? newFolder) {
if (newFolder == currentFolder && currentModule == null) {
} else {
if (newFolder == null) {
if (_currentFolder != null) ({
_rootFolder.removeAt (_rootFolder.length - 1);
}
} else if (newFolder != currentFolder) ({
if (_currentFolder == null) {
_rootFolder.add (null);
} else if (newFolder.rootFolderUuid == currentFolder!.uuid) {
_rootFolder.add( currentFolder);
} else if ( currentFolder!.rootFolderUuid == newFolder.uuid) ({
_rootFolder.removeAt (_rootFolder.length - 1);
} else {
throw UnimplementedError () ;



//
//
//
//

//
//
//
//
//
//

@override
void dispose () {
super.dispose () ;

}

@override

void notifyListeners () {
super.notifylListeners();
subFolderPr?.init () ;
// subFolderPr = null;

JIuctuuar M.26 — TermsinModuleProvider

import 'package:isar/isar.dart';
import 'package:the remember/src/repositoris/db_data source/module.dart';
import 'package:the remember/src/repositoris/db _data source/term.dart’;

import '../../../../../repositoris/db data source/sentence.dart’';

import '../../../../../repositoris/db_data source/term adding info.dart';
import '../../../../../urils/db/abstract entity.dart';

import '../../../../../urils/profilers/abstract.dart"';

import '../folder module.dart';

class TermsInModuleProvider extends ModChangeNotifier {

late List<TermEntityDbDS>? termsList;
late List<TermEntityDbDS>? learninglterationTermsList;
late List<TermEntityDbDS>? changedInLearningIterationTermsList;

final FolderAndModuleProvider fmPr;
late Future initLists;

@Qoverride
List<CollectionSchema<AbstractEntity>> get classes =>
[TermEntityDbDSSchema, TermAddingInfoDbDSSchema, SentenceDbDSSchemal;

TermsInModuleProvider ({required this.fmPr}) : super () {
// init () ;
}

@Qoverride

void init ({bool isReallInit = false}) {
_initLists = initListsFromDB()
_termsList = null;
_learninglterationTermsList = null;
_changedInLearningIterationTermsList = null;
super.init (isRealInit: isReallnit);

List<TermEntityDbDS>? get termsList => termsList;

Future get initLists => initLists;

Future<void> initListsFromDB () async {
var isar = await openConn () ;
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// var module = await isar

// .collection<ModuleDbDS> ()

// .filter ()

// .uuidEqualTo (fmPr.currentModule! .uuid)
// .userUuidEqualTo (fmPr.userPr.user!.uuid)
// .findAll () ;

// await module[0].words.load();

// _termsList = module[0].words.toList();

_termsList = await isar
.collection<TermEntityDbDS> ()
.filter ()
.module ((g) => g.uuidEqualTo (fmPr.currentModule! .uuid))
.moduleUuidEqualTo (fmPr.currentModule! .uuid)
.userUuidEqualTo (fmPr.userPr.user! .uuid)

.findAll () ;
var uuidTermList = {for (var i in termsList!) i.uuid: 1i};
var addTermsInfoEntities = await isar
.collection<TermAddingInfoDbDS> ()
.filter ()
.anyOf (

uuidTermList.keys, (g, String termUuid) =>
g.termUuidEqualTo (termUuid))
.userUuidEqualTo (fmPr.userPr.user! .uuid)

.findAll () ;

var sentenceEntities = await isar
.collection<SentenceDbDS> ()
.filter ()
.anyOf (

uuidTermList.keys, (g, String termUuid) =>
g.termUuidEqualTo (termUuid) )

.userUuidEqualTo (fmPr.userPr.user! .uuid)

.findAll () ;

Map<String, List<TermAddingInfoDbDS>> addTermsInfoEntitiesMap = {};
Map<String, List<SentenceDbDS>> sentenceEntitiesMap = {};
for (var i in addTermsInfoEntities) {
addTermsInfoEntitiesMap[i.termUuid] =
(addTermsInfoEntitiesMap[i.termUuid] ?27? [])
..add (i),
i.termEntity.value = uuidTermList[i.termUuid]!;
}
for (var i in sentenceEntities) {
sentenceEntitiesMap[i.termUuid] = (sentenceEntitiesMap[i.termUuid] 2?7
(1
..add (i) ;
i.termEntity.value = uuidTermList[i.termUuid]!;

}

for(var element in  termsList!) {
element.module.value = fmPr.currentModule;
// element.addInfoEntities = (addTermsInfoEntitiesMap[element.uuid]!)

element.addInfoEntities.addAll (addTermsInfoEntitiesMap[element.uuid]!) ;
element.sentenceEntities.addAll (sentenceEntitiesMap[element.uuid] ?°?

await element.addInfoEntities.load()
await element.sentenceEntities.load();
// await termsList![0].module.load();

// _termsList![0].module.

notifylListeners();
await closeConn();
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List<TermEntityDbDS>? get changedInlearningIterationTermsList =>
_changedInLearningIterationTermsList;

set changedInLearningIterationTermsList (List<TermEntityDbDS>? wvalue) {
_changedInLearningIterationTermsList = value;

}

List<TermEntityDbDS>? get learninglterationTermsList =>
_learninglterationTermsList;

set learningIterationTermsList (List<TermEntityDbDS>? value) {
_learninglterationTermsList = value;
}
}

Jluctunar M.27 — ModuleButtonNavigationProvider

import 'dart:core';

import

'package:the remember/src/domain layer/providers/main/folders/module/terms in
_module.dart"';

import

'package:the remember/src/domain layer/providers/user api provider.dart';

import '../../../../../urils/profilers/abstract.dart’';
import '../../../../functions/words BO.dart';

enum ModuleButtonNavigationEnum {
startLearn,
continuelearn,
moduleSettings,
mainModuleScreen

}

class ModuleButtonNavigationProvider extends ModChangeNotifier ({
final TermsInModuleProvider termPr;
final UserApiProfile userPr;
late ModuleButtonNavigationEnum buttonType ;
late bool firstUserInit ;

ModuleButtonNavigationProvider (this.termPr, this.userPr): super() {
// init();
}
@override
void init ({bool isReallInit = false}) {
_buttonType =
ModuleButtonNavigationEnum.mainModuleScreen;
_firstUserInit = true;

super.init (isRealInit: isReallnit);

}

set buttonType (ModuleButtonNavigationEnum val) {

if (this. buttonType != val || firstUserInit) {
_firstUserInit = false;
this. buttonType = val;
if (val == ModuleButtonNavigationEnum.startLearn) {

startLearning (termPr, userPr);
buttonType = ModuleButtonNavigationEnum.continuelearn;

}
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notifyListeners();

void setButtonTypeWithoutSetState (ModuleButtonNavigationEnum val) {
if (this. buttonType != val || firstUserInit) ({
_firstUserInit = false;
this. buttonType = val;
}

ModuleButtonNavigationEnum get buttonType => buttonType;
}

JIuctunr M.28 — LearnScreensNavigationProvider

import 'dart:core';

import 'package:isar/isar.dart';

// import

'package:the remember/src/domain layer/providers/folders/module/terms in modu
le.dart';

import

'package:the remember/src/domain layer/providers/user api provider.dart';
import 'package:the remember/src/urils/db/abstract entity.dart';

import '../../../../../../urils/profilers/abstract.dart"';
import '../../../../../functions/words BO.dart';

import '../module buttoons navigation.dart';

import '../terms in module.dart';

class LearnScreensNavigationProvider extends ModChangeNotifier ({
late int activePageNumber = O;
late bool firstUserInit = true;
final UserApiProfile userPr;
final TermsInModuleProvider termsPr;
final ModuleButtonNavigationProvider moduleNavPr;
late Map<int, bool> buttonPressed;

LearnScreensNavigationProvider (this. userPr, this. termsPr,

this. moduleNavPr): super () {
// init () ;
}
@Qoverride
void init ({bool isReallInit = false}) {
_activePageNumber = 0;
_firstUserInit = true;

super.init (isRealInit: isReallnit);

set activePageNumber (int val) {
if (this. activePageNumber != val || firstUserInit) ({
_firstUserInit = false;
this. activePageNumber = val;
if (iterationFinished) {
// learnTransactionCompleted() ;
learnTransactionCompleted (
_termsPr.changedInLearninglterationTermsList 2?2 [],
_userPr

)7
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_moduleNavPr.buttonType =
ModuleButtonNavigationEnum.mainModuleScreen;
} else {
// else if (learnFinished) {
// learnNavPr.learnFinished
// _moduleNavPr.buttonType = ModuleButtonNavigationEnum.startLearn;

/)

notifyListeners();

int get activePageNumber => activePageNumber;

bool get iterationFinished =>
_termsPr.learninglterationTermsList!.length <= activePageNumber;

bool get learnFinished => termsPr.learninglIterationTermsList!.isEmpty;
bool get learnNotStarted => termsPr.learninglterationTermsList == null;

@override
List<CollectionSchema<AbstractEntity>> get classes => [];

@override
void dispose () {
super.dispose () ;

}

Jluctunr M.29 — WriteWordNavigationProvider

import 'dart:core';

// import

'package:the remember/src/domain layer/providers/folders/module/terms_in modu
le.dart';

import 'package:flutter/cupertino.dart';

import 'package:quiver/collection.dart';

import 'package:the remember/src/repositoris/db _data source/term.dart’';

import '../../../../../../../ui/ui_ templates/abstract ui.dart';
import '../../../../../../../urils/profilers/abstract.dart’';
import '../../../../../../../urils/sets.dart';

import '../../terms_in module.dart';

import '../learning navigation.dart';

class WriteWordRes ({
String userInput;
final int indexInString;

// final int fieldIndex;

late String keyString;

late Future<void> Function (BuildContext, AbstractUIStatefulWidget)
errorCallback;

late Future<void> Function (BuildContext, AbstractUIStatefulWidget)
successCallback;

WriteWordRes (
this.userInput,



this.indexInString,
this.keyString,
Future<void> Function (BuildContext, AbstractUIStatefulWidget)?

errorCallback,
Future<void> Function (BuildContext, AbstractUIStatefulWidget)?
successCallback,
) A
if (errorCallback != null) {

this.errorCallback = errorCallback;

}
if (successCallback !'= null) {
this.successCallback = successCallback;

// class ItemHashList extends List<String>{

!/}

class WriteWordNavigationProvider extends ModChangeNotifier ({

late String? writtenWord;

TermEntityDbDS get targetWord =>

termsPr.learninglterationTermsList! [learnNavPr.activePageNumber];
final LearnScreensNavigationProvider learnNavPr;
final TermsInModuleProvider termsPr;
late Map<String, List<List<String>>> checkCorrectingWordProcessor;
late Map<String, List<TermEntityDbDS>> strTermsToEntities;
late Map<String, List<List<LearnWriteEntity>>> strKeyToSourceEntity;
// late Map<TermEntityDbDS, Map<LearnWriteEntity, WriteWordRes>>

resultsAsMap;

late Map<String, List<List<WriteWordRes>?>> results;

late Map<LearnWriteEntity, int> errorCountMap;

late List<LearnWriteEntity> disabledFields;

late Map<LearnWriteEntity, List<String>> learnWriteEntityToStrKey;

WriteWordNavigationProvider (this.termsPr, this.learnNavPr) : super ()

@Qoverride

void init ({bool isReallInit = false}) {
parentProvidersList([learnNavPr.runtimeType] = learnNavPr;

_writtenWord = null;
checkCorrectingWordProcessor = Map () ;
strTermsToEntities = Map();
strKeyToSourceEntity = Map (),

// resultsAsMap = Map/();

results = Map();

errorCountMap = Map () ;

disabledFields = [];
learnWriteEntityToStrKey = {};

super.init (isRealInit: isReallnit);

String? get writtenWord => writtenWord;

set writtenWord (String? value) {
_writtenWord = value;

// writeWordChanging( targetWord, writtenWord, termsPr.termsList!);

’

notifylListeners();

TermEntityDbDS get targetWord => targetWord;

{1
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void addWriteWordProcessor (
String strKey,
List<String> targetStrings,
TermEntityDbDS currentTerm,
List<LearnWriteEntity> sourceEntity,
List<WriteWordRes> resultsContainer) {
checkCorrectingWordProcessor[strKey] =
(checkCorrectingWordProcessor[strKey] ?2? []1);
checkCorrectingWordProcessor[strKey]!.add (targetStrings);
strTermsToEntities[strKey] = (strTermsToEntities[strKey] ?27? []);
strTermsToEntities[strKey]!.add (currentTerm) ;
strKeyToSourceEntity[strKey] = (strKeyToSourceEntity[strKey] ?2? []);
strKeyToSourceEntity[strKey]!.add (sourceEntity);
for (var 1lvEntity in sourceEntity) {
learnWriteEntityToStrKey[lvEntity] =
(learnWriteEntityToStrKey[lvEntity] 2?2 []);
learnWriteEntityToStrKey[lvEntity]!.add (strKey)

results[strKey] = (results[strKey] ?? []);

if (results[strKey]!.isNotEmpty && results[strKey]!.last == null) {
results[strKey]![ results[strKey]!.length - 1] = resultsContainer;

} else {

results[strKey]!.add (resultsContainer) ;
}
// results[strKey]!.toList ()
print (n n) ;

Future<void> checkUserInput (
BuildContext? context,
AbstractUIStatefulWidget? setStateWidget,
{bool isAnotherWrite = false,
bool passedRelInput = false,
bool answerIsPreventiveCorrect = false}) async {
int errorCount = 0;

Map<TermEntityDbDS, int> termErrorCounter = {};

for (var kv in strKeyToSourceEntity.entries.where ((element) =>
! (element.value.any ((elementl) =>
elementl.any((element2) => disabledFields.contains (element2))))))

var strKey = kv.key;
var currentTerms = strTermsToEntities[strKey]!;

for (var i in currentTerms) {
termErrorCounter[i] = (termErrorCounter[i] 27? 0);
errorCountMap[i] = (errorCountMap[i] 2?2 0);
}
for (var i in kv.value) {
for (var ii in i) {
errorCountMap[ii] = (errorCountMap[ii] ?27? 0);

var targetWords = [
for (var i1 in kv.value) [for (var ii in i) ii.targetWrite]
1
var userInputs = [
for (var i1 in results[strKey]!.where((element) => (element != null)))
[for (var ii in 1i!) ii.userInput]
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var _targetWordsStrings = [
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for (var (index, i) in targetWords.indexed) (i.join ("####"), -1)

17

var _userInputsStrings = |

for (var (index, i) in userInputs.indexed) (i.join ("####"),

17
var targetWordsStrings = {
for (var (index, i) in _targetWordsStrings.indexed) i
bi
var userInputsStrings = {
for (var (index, i) in userInputsStrings.indexed) i

}i

Map< (String, int), int> targetWordsStringsCounter = {};
Map<(String, int), int> userInputsCounter = {};
for (var i1 in targetWordsStrings) {

-1)

targetWordsStringsCounter[i] = (targetWordsStringsCounter[i] ?7? 0) +

}
for (var i1 in userInputsStrings) {
userInputsCounter[i] = (userInputsCounter[i] ?? 0) + 1;

Set<(String, int)> correctTermsStr;
Set<(String, int)> errorTermsStr;
// setsEqual ({1}, {1});

if (setsEqual (targetWordsStrings.intersection (userInputsStrings),

targetWordsStrings)) {
correctTermsStr = targetWordsStrings;
errorTermsStr = {};
} else {

correctTermsStr = targetWordsStrings.intersection (userInputsStrings);

errorTermsStr = mapCounterDifference (
userInputsCounter,
targetWordsStringsCounter

) .keys.toSet () ;

// errored

// var correctTerms = |

// for (var (i, index) in correctTermsStr) targetWords[index]

/7 1;

// var errorTerms = [

// for (var (i, index) in errorTermsStr) userInputs[index]

/1

var targetWordsStringsOnly = {for (var i in correctTermsStr)
var targetWordsAsStrings = [ for (var i in
strKeyToSourceEntity[strKey]!) for (var ii in i) 1ii];
for (var learnWriteEntity in targetWordsAsStrings.where (
(element) =>
targetWordsStringsOnly.contains ( (element.targetWrite))
)) A
var currTerm = learnWriteEntity.termEntityInterface;
// if (!isAnotherWrite) {

// currTerm.writeErrorCounter += 1;
// 0}
if (!answerIsPreventiveCorrect) {
termErrorCounter [currTerm] = (termErrorCounter[currTerm]

}

errorCountMap[learnWriteEntity] =

i.81};

2?2 0);
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(errorCountMap[learnWriteEntity] 2?2 0);

// for (var index = 0; index < correctTermsStr.length; index++) {

// var currTerm = strTermsToEntities[strKey]![0].termEntityInterface;
// // 1f ('isAnotherWrite) {

// // currTerm.writeErrorCounter += 1;

// // 0}

// if (!'answerIsPreventiveCorrect) {

// termErrorCounter [currTerm] = (termErrorCounter[currTerm] ?? 0);
// }

// errorCountMap [strTermsToEntities[strKey] ! [0]] =

// (errorCountMap[strTermsToEntities[strKey]![0]] 2?2 0);

// 0}

errorCount += errorTermsStr.length;

// var targetWordsErrorsOnly = {for (var i in targetWordsStrings)
1.$1};
for (var learnWriteEntity in targetWordsAsStrings.where (
(element) =>

'targetWordsStringsOnly.contains ((element.targetWrite))
)) |
// for (var (errorStrField, index) in errorTermsStr) ({
var currTerm = learnWriteEntity.termEntityInterface;
// 1f (!isAnotherWrite) {

// currTerm.writeErrorCounter += 1;
// 0}
if (!'answerIsPreventiveCorrect) {
termErrorCounter[currTerm] = (termErrorCounter[currTerm] 2?2 0) + 1;

}
errorCountMap[learnWriteEntity] =
(errorCountMap[learnWriteEntity] 2?2 0) + 1;

// for (var i in strKeyToSourceEntity[strKey]![0]) {
if (currTerm != learnWriteEntity) {
errorCountMap|[learnWriteEntity] =
(errorCountMap[learnWriteEntity] 2?2 0) + 1;
}
// 0}

await Future.wait ([
for (var (i, index) in correctTermsStr)
for (var ii
in results[strKey]!.where((element) => (element != null)))
for (var iii in 1ii!)
iii.successCallback (context!, setStateWidget!)
1 +
[
for (var (i, index) in errorTermsStr)
for (var ii
in results[strKey]!.where((element) => (element != null)))
for (var iii in ii!)
iii.errorCallback(context!, setStateWidget!)

1)

// var correct = [
// for (var i in targetWordsStrings.intersection( userInputsStrings))

//



if

if

}

void

/7] 1

(errorCount == 0 || passedRelInput || answerIsPreventiveCorrect) {
for (var kv in termErrorCounter.entries) {
if (kv.value == 0 || answerIsPreventiveCorrect) {
// TODO: 6aJjuiel HAUMCJIIATL TOJIbKO IIOCJIe OKHA C MCIPAaBJIEHMEM OIMOOK
kv.key.writeErrorCounter -= 1;
} else {
kv.key.writeErrorCounter += 1;
if (kv.key.writeErrorCounter $ 3 == 2 &&
kv.key.writeErrorCounter > 2) {
kv.key.chooseErrorCounter += 1

}
kv.key.watchCount += 1;
termsPr.changedInlearninglterationTermsList!.add (kv.key);

(errorCount == 0 || passedReInput || answerIsPreventiveCorrect) {
learnNavPr.activePageNumber += 1;
else {
if (!isAnotherWrite) {
writtenWord = "";
}
isUserCompletedInput () {}
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import 'dart:core';

// import

'package:the remember/src/domain layer/providers/folders/module/terms in modu
le.dart"';

import 'package:the remember/src/repositoris/db _data source/term.dart’;
import '../../../../../../../urils/profilers/abstract.dart’';

import '../../terms in module.dart';

import '../learning navigation.dart';

class ChoicelearnButtonsProvider extends ModChangeNotifier ({

fina
fina
late

1 TermsInModuleProvider termsPr;
1 LearnScreensNavigationProvider learnNavPr;
TermEntityDbDS? buttonClicked;

TermEntityDbDS get  correctButton =>

termsP

r.learningIterationTermsList! [learnNavPr.activePageNumber];

TermEntityDbDS get correctButton => correctButton;

ChoiceLearnButtonsProvider (this.termsPr, this.learnNavPr): super () {
// init();

}

@Qoverride

void init ({bool isReallInit = false}) {

_buttonClicked = null;
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super.init (isRealInit: isReallnit);

}

set buttonClicked (TermEntityDbDS? val) {
if (this. buttonClicked != val) {
this. buttonClicked = val;

notifyListeners();
}
}

TermEntityDbDS? get buttonClicked => buttonClicked;



