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BBenenue

B nacrosimiee BpeMs nHGOpMAaIIMOHHbBIE PECYPChI 00IIECTBA SABJISIOTCS TJIaBHBIM
daktopom ero pazsutusa. OHU 331a10T HaNpaBJIEHUs BO BceX cdepax >KMU3HU YeTIOBEKa,
a TaKXXKe OKa3bhIBAIOT BIHMSHHE Ha MaccoBoe co3Hanue mogei. Hauamo XXI Beka,
CUMTAETCSI pa3BUTHEM HUGPOBBIX TEXHOJOTMH. YUEHHbIE CUMTAIO, YTO B OyAylieM
pa3BUTHE TEXHOJIOTHH OKAa)XXET BIUSHUE Ha Bce chephl KM3HHM YeJIOBEKa, Kak Ha
SKOHOMHYECKYIO, TaK U Ha COLIMAIIbHYIO, a TAK)KE U Ha BECh MUP B 1iej1oM. Ha nanHbIit
MOMEHT, IMdpoBas cpela MPOHHUKIA KaK B MPOGECCHOHAIBHYIO CTOPOHY KU3HU
JIFOJIEH, TaK U B MOBCEIHEBHYHO [1].

B Hacrosimiee BpeMsa, B Halllel CTpaH€ aKTUBHO WJIET BHEAPECHUS
MH(OPMAIIMOHHBIX TEXHOJOTMH BO BCE cepbl AEATENbHOCTH 4enoBeKa. JlaHHBIN
Ipolecc MOAAECPKUBACTCA HA TOCYJApCTBEHHOM YpOBHE, nporpammoil «Ludposas
skoHOMHKa Poccuiickoit ®enepanuu». JlaHHas mnporpamma Oblia yTBEpXKICHA
9 mas 2017 roma mpaButenscTBOM Poccuiickoit @eneparmu. [laHHBIA JOKYMEHT
OTIPEJIEIISIET CTPATETUIO PA3BUTHS «. .. IUPPOBOI sKOHOMUKH Poccuiickoit denepanuu,
B KOTOpOHl JaHHbIe B HHUGPPOBOM (opMe SBISIOTCS KIIOYEBBIM (HaKTOPOM
IIPOU3BOJICTBA BO BCEX c(epax COLHAIbHO-d’KOHOMHUYECKON NE€ATeIbHOCTH, YTO
MOBBINMIAET KOHKYPEHTOCIIOCOOHOCTh  CTPaHbl, KadyeCTBO JKM3HU  TpaxkiaH,
oOecreuynBaeT 5KOHOMHUECKHUI pocT». Takxke, JaHHAs MporpaMMa HalpaBJIeHA Ha «...
MOBBIMICHUE OJIArOCOCTOSIHUS W KAadecTBa JKW3HW TPaKJIaH HaIed CTpaHbl MyTEeM
MOBBIIICHUS TJOCTYITHOCTH M KAYECTBA TOBAPOB U YCITYT, TPOU3BEJCHHBIX B IIU(POBOIA
HKOHOMUKE C UCIOJIb30BAHUEM COBPEMEHHBIX IIU(POBBIX TEXHOJIOTHUH, ...».

Taxke 9 mas 2017 roma Owbur mommmcan Yka3 Ilpesumenra Poccutickoit
Oeneparun «O cTpareru pa3BuTHs UHGOPMAIMOHHOTO oO01IecTBa B Poccuiickoit
®deneparun Ha 2017 — 2030 roapl». B Hem ObLIM MOCTaBJICHBI OCHOBHBIC IIENIU U
3agaun noauTuku Poccuiickoit @enepanmu B chepe nHGOPMALMOHHBIX TEXHOIOTHIA,
a TaKke 00BSIBJICH Kypc Ha (pOpMUPOBaHUE HAIIMOHAILHOU IIU(PPOBON SKOHOMUKH [2].

BaxxHolt 0COOCHHOCTBHIO Pa3BUTHSA MH(POPMAIMOHHBIX TEXHOJIOTHH, SIBISETCS

MIOBCEMECTHOE HCIIOJIb30BAaHNE MOOUIIBHOTO YCTPOICTBA, KOTOPBIM B CBOIO OYEpEb,



8

noakio4YeH Kk cetu MuTepHeT. Takke CTOUT ydecTb, YTO MOOWJIbHBIA MHTEPHET, C
TEYECHUEM BPEMEHHU OTTECHSET JOCTYIT K CETH Yepe3 CTallMOHAPHBIE KOMITBIOTEPHI, TaK
Kak sBisiercst 6osee yaooueiM [3]. Tak, 3a 2023 roa ObLIO 3aperectpupoBaHo 227
MMJITHOHOB COTOBBIX MOOMIIBHBIX IMOJKIIOYEHHUH, YTO cocTaBiadeT 156,9% ot oOuiei
YUCJICHHOCTH HACEJICHHs. DTO CBHUACTEIHLCTBYET O BBICOKOM YPOBHE MOOMIBHOM
cBsa3u. Taxxke, B Hamied crpaHe Ha kaxzaesie 100 yenoBek mpuxoautcs Oosee 164
MOOWMIIBHBIX TenedoHa. B HacTosIee Bpemsl, TaHHbIE TCHACHIINH JIUIITh YCUITUBACTCS.

Ceronnsi, ppIHOK OYMa)KHBIX KHHT, JEMOHCTPUPYET CTaOWJIBHBIN CIpPOC, Y
KJIMEHTOB JII000T0 Bo3pacTa. KTo-To MOKyIaeT KHUTH B IEsIX 00pa30BaHus, 1JIsl KOTO-
TO 3TO CIOCOO CKPacHTh CBOW JOCYr. Takum oOpa3oMm, KHWTa 3aHUMAaeT JAJICKO HE
MOCJIETHIOIO POJIb B )KM3HU OOJILIITUHCTBA JIOJICH.

Ha naHHBIII MOMEHT, MPAaKTHYECKH y Ka)JI0ro YeJOBEKa UMEETCs] MOOUIIbHOE
YCTPOMCTBO, KOTOpOE UMEET BbIXOA B ceThb MHTepHeT. [loaTOMy ero ucnonb3oBaHue
SBJIICTCSI TPUBBIYHBIM JUIsI OOJIBIIMHCTBA TPAKAAaH. ODTO KacaeTcss W JIIOJEH,
paboraromux B cdepe ycuyr. Hampumep, aaMHUHHCTPATOPy KHUKHOTO MarasWHa
HAMHOTO YJ00HEE BBITIOJHIATH CBOU OOS3aHHOCTH MPU TOMOIM TenedoHa, He
WCITOJIB3YsI KOMITBIOTEP WM HOYTOYK. Takxke, MeHepKepy 1Mo paboTe ¢ KIMCHTaMH,
MIPOIIE OTBEYATh HA BOMPOCHI MOKyMATENeH ¢ TeaeOHOM B pyKax, YeM MCIIOJIb30BaTh
IPOMO3JIKUNA KOMITBIOTED.

Kinuenram, B CBOIO ouepeib, yI00HO OCYIIECTBIISATh BEIOOP KHUT B KaTajlore, He
XOJI B Mara3uH. A Mpu MOMOIIM yJ0OHOU (UIbTpalMu Katajaora KHUT, 3TO OyaeT
3aHMMaTh MEHBIIE BPEMEHH, HYeM TO, KOTOPOE 3aTpauyuBacTCs Ha TOUCK
WHTEPECYIONIeH KHUTH B MarasuHe. [lokymka KHUT, OCYIIECTBIISICTCS B HECKOJBKO
KJIUKOB M HE TpeOyeT OOJIBIIOr0 BPEMEHH.

Hcxonst W3 BCEro BBIMICTIEPEYMCIICHHOTO CIIEAYET, YTO MPOEKT pa3pabOTKH
IpPOrpaMMHOr0  OO€cleueHruss aBTOMATU3UPOBAHHOTO  YIPABJICHHUS  KHM)KHBIM

Mara3mHOM JJId MOOMIILHOTO IMPHUIIOKCHUS ABJIACTCA IICPCIICKTUBHBIM.



1 AHaJIU3 npeAMeTHO’ 00J1aCTH U TPeOOBAHMH
1.1 Anaau3 npeaMeTHOi 00/1aCTH U MOCTAHOBKA 3aa4M

Pa3pabareiBaeMoe MOOMIIBHOE MPUIIOKEHUE JOJIKHO 0OECIIEUHT MOJIH30BATENIO
yIOOHBIH M MHTYUTHBHO HOHATHBIA MHTEp(eEiC, A MOKYNKH KHUI B KHHKHOM
marazuHe. C MOMOIIbBIO, pa3padaTbIBAEMOr0 MPHUIIOKEHHS, IOJIb30BATENId MOTYT
IPOCMATPUBATH KAaTAJIOT JOCTYIMHBIX JJI OKYIIKH KHUT, TOOABISATh UX B KOP3UHY AJIS
OCYILIECTBJICHUS  MOKYNKHU. Takxke, TMOJb30BaTeId  HMMEIOT  BO3MOXKHOCTH
OTCOPTHUPOBATH KATAJIOT KHUT, YTO MO3BOJIUT ObICTpEE HAUTH HEOOXOIUMYIO KHUTY B
karajore. Ilonp3oBaTenn MOTYT [00aBUTh IOHPABUBIIMECS KHUTU B CIIMCOK
OTJIOKEHHBIX TOBAapOB, YTOOBI TOCIE BEPHYTHCS K OTUM KHUTAM, HE HCKaB HX
MOBTOPHO B Katajore. Taxke Moap30BaTeNId MOTYT 3a/1aTh HHTEPECYIOIIUI UX BOTIPOC,
Y BIIOCJIEAICTBHUH IOJIyYNUTh HA HETO OTBET U OCTABJIATH OT3bIBbl HA KHUTH.

Takum 00pazoMm, B MPUIOKEHUH AODKHBI OBITH MPEACTABICHBI CIICAYIONINE
OCHOBHBIE (DYHKIINH:

— perucTpanus/BXo1 Mojib30BaTells,

— IPOCMOTp KaTajora KHHT;

— COPTHPOBKA KaTajora KHUT;

— MOWCK KHUTH B KaTajore,

— n00aBJIeHNEe KHUTH/KHUAT B KOP3HHY;

— N100aBJIEHHE KHUTH/KHUT B CHUCOK OTJIOKEHHOTO;

— 0(pOpMUTDH U OTIIATUTH MOKYIIKY;

— IPOCMOTP UCTOPHH, COBEPLICHHBIX MOKYTIOK;

— 3aJaTh BOIIPOC;

- OCTaBUTH OT3BIB.

[Tomumo OOBIYHBIX MOJB30BaTENIEd B cuUcCTeMe OyIeT NpUCyTCTBOBATH
anmuHuctparop. OH umeer cieayroume (yHKIUM: 100aBUTh KHUIY B KaTaJlor,
yIaJuTh KHUTY M3 KaTalora, pelakTHpoBaTh MH(OPMALMIO O KHUTE B Karajore,

AHAJIM3UPOBATHL CTATUCTHUKY IIPOJAXK.
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Takxe B cucteMe OyJeT IPUCYTCTBOBATh MEHEKEP MO paboTe C KIMEHTaMH,
KOTOpBIM OyAeT OTBeUaTh HAa HWHTEPECYIOIIHUE IMOJh30BaTENe BOMPOCHl U

OCYILECTBIISATH MOJIEPALINIO OT3bIBOB.
1.2 AHaau3 nporpaMMHBIX HPOIYKTOB

B HACTOAIICC BPCMs CYIICCTBYCT I.[CJ'IBIﬁ pAd HHTCPHC-MAra3nHoOB JIA ITOKYIIKH
IICYaTHbIX KHMUI. PaCCMOTpI/IM HanOoJiee W3BECTHBIE W3 HHX | IMpOBCACM HX

CpaBHUTEILHBIN aHAIH3.
1.2.1 NuTepHer-mara3u «DOOKS.ru»

[TepBbIii KHWKHBIM WHTEpHET-MarazuH B Poccun. Otkpbuica B 1996 rony s
MOMCKA M MOKYNKH KHUT Ha Pa3HBIX S3bIKaX, a TAKXKE C JJOCTABKOW B pa3HbIC TOUKU
mupa [4]. Ilepelins no cchbUIKE, MOIB30BATENb MOMANACT HA TJIABHYIO CTpaHuIly. Ha
HEeW MpeJICTaBJIeH KaTajor KHUT, CIUCOK PEKOMEHJAIUM, a TakKe MoJie JJIsl MOorcKa
VHTEPECYIOLIEN KHUTH.

['maBHass cTpaHMIa WHTepHeT-MarasuHa «Pooks.ru» mpencraBiaeHa Ha

pucynke 1.

= books.ru

JitzeH

Aexb
Maitkn KaHHuHrem
920 P

lysens Axuxa
1284 P

* Becrcennepsi ¥ HosuHKK

ByMaxHan KHura
MenenbHblit KpecT

AntyaH CeHaHk

Pucynok 1 — I'maBHast cTpaHuiia MHTepHET-Marazuaa «hooks.ru»
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K nocromHCTBaM MHTEpHET-Mara3uHa OTHOCUTCS HAJIWYUE Yy KaXKIOTO
MI0JIB30BATEISI JIMYHOTO KaOMHETa, y1o0HOoro nHTepdeiica s paboThl ¢ KOP3UHOM, a
TAK)K€ HAJIMYMS CIIMCKA OTJIOKEHHBIX TOBAPOB.

K HemocraTkaM JaHHOTO HWHTEpPHET-MarasuHa OTHOCUTCS HEyAOoOHas
bunbTpaIys KHUT, a TAaKXKe eperpykeHHbIi uatepdeiic. Kpome Toro, XoTst ”HTEpHET-
MarasuH U UMeeT MOOMJIbHYIO BEPCHUIO, TOJTHOLEHHOTO MOOUIIBHOTO MPUIIOKEHUS IS

HETO HE CYIIECTBYET.
1.2.2 UnrepHer-mara3un «JlabupunT»

Kamnanus nabupunt pabotaeT B cdepe KHUTOM3JAHUS, JIOTUCTUKU H
KHUropacnpactpasieHuu. B 2006 rony Obu1 OTKpPBIT MHTEpHET-Mara3u «JlabupuHT
s mpoaaxu KHUT [S]. Ilepeias mo cChUIKe, MOJIB30BATENb IOMAIACT HA TJIABHYIO
cTpaHully. Ha Hel mpeacTaBiieH KaTajaor KHUT U M0JIe U1 IOMCKA.

['maBHast cTpaHuna wuWHTEpHET-Mara3uHa «JIaOMpUHT» mpeAcTaBieHa Ha

pHUCYHKE 2.

Aa6GUpUHT L 2 © (o]

Mownck no J1labupuHTty

KHuru MHocTpaHHbie aBHoe LWkona

—
KHVAKHBIA SKCIPECC N22025 /.
_ Cikmn
CCEMEVHAA BUBAOTEKA

Hocud.

DIABUI

Pucynok 2 — ['maBHas cTpaHuiia HHTepHET-Mara3una «Jlabupunm»
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K gocromHCTBaM WHTEpPHET-Mara3MHa OTHOCHTCS HaJH4Yhe Yy KaXJIOTo
MOJIb30BATENsl JIMYHOTO KaOuHETa, yaoOHOro uHTepdeiica st paboThl ¢ KOP3UHOM,
HaJIMYUS CIIHCKa OTIIOKEHHBIX TOBAPOB, a TAaKXKe YA00HO! (DMIBTpaIliK KaTajaora KHUT
0 YKaHpaM.

K HemocraTkamM JaHHOTO WHTEPHET-Mara3MHa OTHOCUTCS HEYAOOHOTO
OTOOpa)KEHHsI ~ KaTajora, IIOJIb30BAaTENII0O HE BCeraa yIAOOHO paboTtarh ¢
NPEJCTaBICHHBIM KaTasoroM. Kpome TOro, MHTEpHET-Mara3uH UMEET MOOMIBHYIO
BEPCUIO, TAaKK€ BO BCIUIBIBAIOIIEM OKHE OH MpeJiaraeT yCTaHOBUTh MOOHMIIBHOE
NPUJIOKEHNE, HO MOOUJIbHOE TPUIIOKEHUE HE YCTAaHABIMBACTCS U3-32 OTCYTCTBUS €TO

Ha MApPKETIUIENCAX.
1.2.3 MoOuabHoe npujioxenne «Yuraii-ropoa»

«Huraif roposi» — 3T0 camasi Oosbinas B Poccuu ceTh KHUKHBIX Mara3uHOB U
WHTepHeT-MarasuHa. J[anHas kamnanus Obuia ocHoBaHa B 2008 roay [6]. Ilepeiins B
MIPUJIOKEHME, TT0JI30BaTelb MOMNAaJaeT Ha TJIaBHYIO cTpaHMIly. Ha He#l mpencraBieH
KaTaJor KHUT U MOJIE JIJI MOUCKa.

['maBHas cTpaHuIia NpuiIoKeHus «YuTai-ropoma» IpecTaBlieHa Ha PUCYHKE 3.

3t

Mnaexas Axkumm Mop6opku Yuran

HoBuHKM

1 2 2 8 8

HedpuTosas lyanbusb [Llom o (Gopmar
KnaTGyK)

YuTtain, noMHK,
noMoran

Pucynok 3 — I'maBHas ctpaHuna nHTepHET-MarazuHa «Huran-ropoa»
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K nocTonHCTBaM NMPUIOKEHUS OTHOCUTCA HAJUYHUE Yy Ka)XIOrO IMOJb30BaTENS
JUYHOTO KaObWHeTa, yIo0HOTO nHTEepdeiica 11t paboThl ¢ KOP3WHOM, HAIMYUS CITUCKA
OTJIO)KEHHBIX TOBAapOB, YyIOOHOW (QWIbTpallMd KaTajora KHHUI IO S>KaHpaM H
WHTYUTHBHO IMOHATHOTO UHTEpdeEiica.

K HenocTatkaM 1aHHOTO MPUITOKEHUS OTHOCUTHCS TO, UTO TAHHOE MPUIIOKECHUE
CIIEHUAIM3UPYETCS HE TOJBKO HAa MEYATHBIX MU3/IaHMSIX, HO TAKXKE M HAa KaHITOBapax,

UTPYIIKaX ¥ CYBCHHPAX.
1.2.4 CpaBHeHHe aHAJIOTOB

Ha nanHoM 3Tame ObUT MpPOM3BEACH CPaBHUTEIBHBIN aHAIN3 PAaCCMOTPEHHBIX
paHee MHTEPHET-Mara3uHoOB U MOOUJILHOTO MPUJIOKEeHUS. B pe3ynbraTe anann3a Oblia

chopmupoBana tabdauna 1.

Ta6muma 1 — CpaBHEeHHE aHAJIOTOB

MobunbHoe OuibTpanus VY noberBo Hanuuune OTto0OpaxeHne IIponaxa
MPHIOKEeHUE/ KHHUT uHTEepdeiica MOOHUIIBHOTO KaTajora KHHUT TOJBKO
WHTEpHET-Mara3uH TIPHIIOKCHUS [eYaTHOMI
MIPOAYKIIUI
books.ru Heyno6Hast [eperpyskeHHBII Her Y no6Hoe HET
JlabupunHT Y noGHast HuryurrBHO- Her Heynob6noe HET
IIOHSTHBIN
Uuraii-ropon VY nobuas HuTyutuBHO- Ectp Y no6Hoe HET
IIOHSTHBIN
PaspabarsiBacmoe VY nobuas HuTyutuBHO- Ectp Y no6Hoe na
MIPUIIOKEHNE MOHSITHBIN

Takum 00pazom, B pe3ysbTaTe aHajdnW3a CHUCTEM AHAJIOTUYHOTO HA3HAYCHUS
OBLJIO MPUHATO PEIICHHE O pa3pabOTKe COOCTBEHHOTO MPHIIOKEHUS, KOTOpoe OyaeT

JUIIICHO HEJOCTATKOB, BBISBIICHHBIX Y PACCMOTPEHHBIX BBIIIE aHATIOTOB.
1.3 AHaau3 nesjieBoil ay1uTOpUu

OCHOBHOM 1I€JIEBOM ayJUTOpUEH SBJSIOTCS TOKYNaTedu U pabOTHUKU
KHIWKHOro MmarasuHa. CoriacHo oTueTy mnpesuzeHTa Poccuiickoil axagemMuu
oOpa3oBaHus, TPEHJ HAa YTEHHE OyMaKHbIX KHUT M TEKCTOB, 0e3 yuera y4eOHOM
JUTEpaTyphl, coxpansercs. Tak, u3gatenbckuil XonauHr «9keMo-ACT» coobiaer,

yT0 B 2022 rogy 000pOT NneyaTHbIX KHUT BbIpocC Ha 7,5%, coctaBuB 90,7 Mipa pyOsei.
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B 2023 roxy peiHoK OymakHbIX KHUT B Poccuu yBenmumiics Ha 9% B J€HE)KHOM U Ha
3% B ¢usnueckom Beipakenuu. B 2024 rogy mponaxku OyMakHBIX KHUT 0e3 ydera
y4eOHOM nuTepaTypbl Bblpocian Ha 1% B HarypaibHOM U Ha 7% B pyOsieBOM
BbIpakeHHH. HecMOTpsl Ha poCT 1IeH Ha KHHUIM, YUTATENId MPEANOYUTAIOT MOKYIaTh
TIeYaTHBIE ¥ TEKCTOBBIC m3nanus [7, 8].

Ha pucynke 4 npencraBieHbl J0JIM MOOWUJIBHBIX OMNEPAllMOHHBIX CHUCTEM B

MHPOBOM PBIHKE [9].

Android Samsung Unknown Kaios Linux

71.9% 27.68%  0.25% 0.12% 0.02% 0.01%

Pucynox 4 — Jlonu MOOUITBHBIX ONIEPALIMOHHBIX CUCTEM B MUPOBOM PBIHKE

[TpoaHamu3upoBaB PHIHOK MOXKHO CZEIaTh BBIBOJ, YTO OOJBIIMHCTBO JIFOICH
UCIOJB3YIOT ONEepalnoHHy0 cucteMy Android, BTOPBIM MO YMCIIEHHOCTH SIBJISETCS
orneparrionHas cucrema i0S.

Ha pucyHke 5 mpeacrtaBieHbl J0JHM MOOWIBHBIX OIEPAI[MOHHBIX CHCTEM Ha

poccuiickom pbiHKe [10].

Aonn pbiHKa X onepauy X CUCTEM B Poccun, 2009 - 2023 IT., MPOLEHTbI

[
JS chart by amCharts

%1 — = ==
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[
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El

S

40 4

Lonu peiHika OC, NpoLieHTsl
3

30 4

S

20 4

S

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

B ~ncroid i0S B symbianos B vindows Series 40 Samsung I sony Ericsson

Apyrne

Pucynox 5 — Jlonu MOOUIIBHBIX ONIEPAIIMOHHBIX CUCTEM Ha POCCUMCKOM phIHKE

[Ipoananu3upoBaB POCCUNCKUNA PBHIHOK MOOUIIBHBIX ONEPAIMOHHBIX CHUCTEM,

MO>KHO CZENaTh BBIBOJI, YTO HECMOTPA Ha TO, 4To ¢ 2021 roga m0ias onepauroHHON
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cuctembl Android mocreneHHO MajmaeT, AaHHAs OIEpalOHHAs CHCTEMa 3aHMMAaeT
JUIAPYIOIINE MECTa.

Taxxe, B Poccun CyIIECTBYIOT CBOM MOOMJIbHBIE OIEPAIHOHHBIC CHCTEMBI.
CaMblIe ITOnyJIsIpHBIE U3 HUX 3TO:

- «Astra Linux Mobile» — oaun u3 aUAEpOB POCCUHCKHUX aHAJIOIOB
Android, rmaBHOM 0COOEHHOCTBIO SBIIIETCS BbICOKAst 0€30I1aCHOCTD;

- «ABpopa» — poccuiickuii anaymor Android, oGmagaromui BBICOKON
0€30IMacHOCThIO ¥ KOH(PHICHIIMATBHOCTIO, HO JOCTYITHA TOJBKO ISl FOPHIAICCKIX
JTHILL;

- «Pex OC M» — HOBas poccuiickas MOOWIIbHAS OTIEPAIIIOHHAS CHCTEMA,
ananor Android, paspaborana Ha 0a3ze omnepanuoHHOW cucTembl Linux, oOmamaer
Xopoiei 6e30MacHOCTHI0, B MACCOBOE TOJIb30BaHUE HE 3aIMyIeHa TaK, KaK MPOXOIUT
POBEPKY (HYHKITMOHATLHOCTH HAa paOOTHUKAX TOCYJapCTBEHHBIX BeaoMCTB [11].

Ha pucyHke 6 mpojeMOHCTpUPOBAaHA CTATHCTHKA PACIPOCTPAHECHHBIX BEPCHI

Android [12].

Cumulative Distribution
Platform Version API Distribution
Android 4.4 (KitKat) 19
Android 5 (Lollipop) 21
Android 5.1 (Lollipop) 22
Android 6 (Marshmallow) 23
Android 7 (Nougat) 24
Android 7.1 (Nougat) 25
Android 8 (Oreo) 26
Android 8.1 (Oreo) 27
Android 9 (Pie) 28
Android 10 (Q) 29
Android 11 (R) 30

Android 12 (S) 31

Android 13 (T) 33

Android 14 (U) 34

0%

Pucynox 6 — Cratuctuka pacrpoctpan€HHbIX Bepcuit Android
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Ha ocHOBe JaHHBIX CTaTUCTHKH, MOYKHO CZEJIaTh BBIBO, uTO Bepcus Android 9
JIOBOJILHO PacIpOCTpaHeHa CpeH mosb3oBareneil. [loaromy MoOMIbHOE PUIIOKEHUE
Oyzet pa3pabaThIBaThCs Ha onepaiuonHoil cucreme Android, Takum o6pa3om, YTOOBI

OHO (yHKIHOHUpPOBaIo Ha Bepcun Android 9 u B,
1.4 Anaau3 QyHKUMOHAJIBbHBIX TPeOOBaAHMI

OCHOBHBIMH MOJIB30BATEISIMA HALIETO MPHIJIOKEHHS BBICTYNAIOT: MMOKYIATENb,
aJIMUHUCTPATOp U MeHemkep o pabore ¢ kinueHTamu. llokynatens, pabortas c
MOOMJIBHBIM MPUJIOKEHUEM, JOJDKEH UMETh BO3MOXKHOCTh MPOCMOTPA U (PUIIbTpalluU
karajora. [lonbp3oBaTenb MOKET OCYIIECTBIATh MOUCK KHUT B KaTaynore. Jlo0aBisaTh
MOHPABUBUIMECS KHUTU B KOP3UHY, JAJIA JaJbHEUIIEH MOKYIKH WIA J00aBIsATh KHUTH
B CIIMCOK OTJIOKEHHOTO JUISl JaJbHEWIIEeW MOKYNKHU. [lokynaTens MOKET TOCMOTPETh
CBOM MOKYIKH B JINYHOM KaOuHeTe. Takyke MOKyNaTeab MOKET OCTaBUTh OT3bIB Ha
KHUTY U 337aTh JIF000I HHTepecyrouuil ero Bompoc. [lokynarens MOXXET MOCMOTPETh
BCE BOIIPOCHI, KOTOPBIE OH 3a4aJI, & TAKXKE OTBETHI HA BOIIPOCHI.

MeHemkep KHUKHOIO Mara3uHa, paboTas ¢ MOOWJIBHBIM TPUIIOKEHHEM,
JOJKEH UMETh BO3MOKHOCTB ITPOCMOTPA BCEX OT3BIBOB U BOIIPOCOB. Takke MEHEIKEp
MMEET BO3MOKHOCTb MOJEPUPOBAHUA OT3bIBOB, JUI IOANEPKAHMUS IOPSAKA H
YKaXUTEIbHOU aTMocdepsl Ha miatdopme. MeHemkep MOKET OTBEYaTh, Ha 3aJJaHbIE
II0JIB30BATEISIMU BOIIPOCHI.

AJIMUHHCTpPATOP KHMKHOTO Mara3uHa, paboTasi ¢ MOOMJIBHBIM MPUIIOKEHHUEM,
JIOJKEH UMETh BO3MOKHOCTh KaK MEHEIKEpa, TAK U MOKYIATENs, a TAKXKE OH MOKET
OCYILIECTBIATh J100aBIEHWE KHUT B KaTajor, YJaJeHHWs KHUI M3 KaTajiora,
penakTupoBaHue HHGOPMALIMU O KHUTE B KaTaJIOTe ¥ MPOCMOTPa CTATUCTUKU MPOJAK.

Taxke Bce MOJB30BAaTENM  HMEIOT  BO3MOXHOCTh  PErMCTpallid |
ayTeHTU(UKALUY B CUCTEME, IS JOCTyNa K (PYHKIIMOHATY IPUIOKEHUSI.

Ha ocHoBe Bcero BbIIIECKA3aHHOTO OblLIa CO3/aHa AMarpaMMa BapUaHTOB

UCTIOJIB30BaHUsI, MIPEICTaBIeHHas Ha pucynke 7 [13].
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Mpor prwanoe: ofecTee e
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Pucynok 7 — Jluarpamma BapuaHTOB UCIOJIb30BAHUSI MOOMILHOTO MPUIIOKEHUS

Ha ocHoBe nuarpaMMbl BapuaHTOB HMCIIOJIB30BAHMSI, COCTaBUM CIEIU(DUKAIINN
JUTSl OCHOBHBIX BapHaHTOB WCIIONB30BaHUS: «3apETUCTPUPOBATHECS B CHUCTEME
(pucyHok 8), «OhopMUTh U OIUIATUTH MOKYNKY» (PUCYHOK 9), «/l00aBUTh KHUTY B

katayor» (pucyHok 10).



HanmeHOBaHHE: 3apEIrHCTPHPOBATBCA B CHCTEME
ID: 1
KpaTkoe onmHcaHHe: OIB30BATENb PETHCTPHPYETCA B CHCTEME
JeficTByromne mHOa: noas3osareas, CYB]]
IIpenycaoBHe: NPHIOKEHHE 3aIyIISHO
OcHOBHOI ITOTOK:
1. Tlomp30BaTens BEIOHPAST PETHCTPALHIO
2. Ilomp3oBaTenb BBOIHT IOTHH H IApolb
3. CHcrema mpoBep#AeT JIOTHH H NApOIb HA KOPPEKTHOCTD
4.  EcoH JIOTHH H IapoIb KOPPEKTHEI
4.1. Cuctema 3anpamrusaet y CVE]] nanuble 06 akkayHTe
4.2. CYB/]] nepenaet cBecHHA O CYIISCTBOBAHHH aKKayHTa
4.3. Ecnu Takoro akkayHTa HET
4.3.1. Cucrema nodaemaeT akkayHT B BJ[
4.3.2. CHcTeMa OCyIIecTBIAST BXOA AIA HOBOTO MOIb30BaTEIA
4.4, Mnaue cHcTeMa BEIBOJHT COOOIMEHHE O TOM, YTO YKA3AHHEII JTOTHH 3aHAT
5. IMuaue cHcTeMa BEIBOOHT COOOINMEHHE O TOM, YTO VKA3AHHEIC JAHHEIE HEKOPPEKTHEL
TlocTycmoBHe: perHCTpallHA BHIOIHEHA

Pucynoxk 8 — Cnenudukaius BapuaHTa UCIOIb30BaHUS «3apeTuCTPUPOBATHCS B

CHCTCMC»

HaumeHoBaHHe: 100aBHTH KHHI'Y B KOP3HHY
1ID: 2
Kpatkoe ommcaHue: NOKyNATENb J00ABINET KHUTY B KOP3HHY
HeticTByromue muna: mokynateas, CYB]]
TIpenycnoBHe: IPHIOKEHHE 3ayITEHO, IOKYIIATEIb 3aPErHCTPHPOBAH B CHCTEME, KHHTH IPHCYTCTBYIOT
B KaTalore
OcHoBHo1 OTOK:
1. morymaTens BEIOHPAeT JOOABHTE KHHIY B KOP3HHY
2. CHcTema npoBepAeT AOCTYIHOCTh HATHYIHA KOTHIECTBA KHHT
3. EciaH KHHIH JOCTYIHBI 1714 HOKYIKH
3.1. CYVB/] nobasnser ganHee B B
4. Hnpawue cucTeMa BBIBOJHT c00DIMEeHHE 0 HENOCTYNHOCTH J00ABISHHA KHHTH B KOP3HHY
TTocTycnoBHe: KHHra J0OaBIeHA B KOP3HHY

Pucynok 9 — Cnenudukanusi BapuaHTa UCTOJIb30BaHUsI «/{00aBUTh KHUTY B

KOP3UHY»

HamvenoBanne: 1o0ABHTH KHHIY B KATAIOT

ID: 3

Kpatkoe onmHcaHHe: aIMHHHCTPATOP JODABIACT KHHIY B KATAIOT

JeHcTByromue muna: agMHEHCTpaTop, CYB]

IlpenycnoBHe: IPHIOXKEHHES 3aNYIISHO, 8 IMHHHCTPATOP 3apPETHCTPHPOBAH B CHCTEME
OcHOBHOH NMOTOK:

1. AnmuHHCTpaTOp BEIOHpaceT Mo0aBISHHE KHHIH B KAaTAaIOT

AIMHHHCTpPAaTOp YKA3HBAET MOIA ¢ HHPOPMANHEi 0 KHHTe

Ecnu sHdopManua ykasaHa KOppeKTHA

3.1. CYVB/I nobasnser aansse B B[

4. Hmaave cHcTeMa BBIBOJHT cOODIIEHHE 0 HEKOPPEKTHO BBEACHHBIX 3HAUESHHAX
TTocTyenoBHe: KHHra qo0aBIeHa B KATATOT

w

Pucynok 10 — Crnenudukanus BapuaHTa UCMOJIb30BaHuA «J{00aBUTH KHUTY B

KaTajaor»
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Takxe, Ha OCHOBE JaMarpaMMbl BapUaHTOB HCIIOJIb30BAaHUSA, COCTABUM
cnenuuKanu I OCHOBHBIX BAapHAHTOB HCIOJL30BaHWA. Ha pucyHkax Obum
npeacraBieHbl  cnenudukanu  «Hamucate oT3bIB Ha KHUTY» (pUCYHOK 11) u

«OTBETHTB Ha BOIPOC MOKYMAaTENs» (PUCYHOK 12).

HaumeHoBaHHE: HAMHCATH OT3HIB

ID: 4

KpaTkoe onmcaHHe: DOKYIATEIb IHITET OT3EIB O KHHTE
HefictByromue muna: noxynareas, CYBI

IlpeagycmoBHe: NPHIOKEHHE 3AIMYIISHO, MOKYIATETb 3aPETHCTPHPOBAH B CHCTEME
OcHOBHOH MOTOK:

1. IToxymatens BBIOHpaeT HalHCAaHHE OT3BIBA

2. IlokynmaTenk BBOJHT TEKCT OT3BIBA

3. CVYB/ gobaeifeT gaHHEIE OT3BIBA B B

4. CHcreMa BHIBOIHT cOOOIMEHHE 00 YCNESIIHOM HAMHCAHHH OT3HIBA
TlocTycnoeHe: 0T3HIB Jo0aeaeH B B

PI/ICYHOK 11— CHGHI/I(bI/IKaI_[I/IH BapHaHTa UCIIOJIb30BaHUA «Hanucatp 0T361B Ha

KHUTY»

HanmeHOBaHHE: OTBETHTE HA BONPOCH. MOKYIATENA
ID: 5
Kpatkoe omucanne: MeHeIKEp 0TBEYAST HAa BOIPOCH MOKYNATENCH
JefcTeyromue mana: Meaemxep, CYB]
Ilpenycnopue: IpHIOXKEHHE 3aMYIICHO, MEHEIIKED 33PETHCTPHPOBAH B CHCTEME
OcHOBHOH MOTOK:
1. MeHemxep BEIOHPAST OTBETHTE HA BOIIPOCEHL
2. EcmH cnHcOK BOIPOCOB HE IIyCT

2.1. MeHemxep NHIIET OTBET K BEIOpaHHOMY BOMPOCY

2.2. CYB] 106aBufeT TeKeT oTBeTa B Bl

2.3, CHereMa BEIBOIHT cOODIIEHHE 00 YCIISIMHOM HANHCAHHH OTBETA
3. CHcTeMa BBIEOJHT COODIIEHHE 00 OTCYTCTEHH EONPOCOB
TTocrycooBre: oTBeT qobasieH B B]]

Pucynok 12 — Cneunduxanus BapuanTa uCnolib3oBaHusi «OTBETUTH Ha BOMPOC

MOKYTIaTEIs»

PaccmMoTpuM  HekOoTOpble BapwaHThl HUCIIOJIL30BaHUs monoapodHee. s
BApUAHTOB HCIOJIb30BaHUs «J00aBUTh KHUTY B KaTainor» u «Jlo0aBUTH OT3BIBY
COCTaBJICHBI JUArpaMMbI I€SITEILHOCTH. BapuaHT ucnoib30BaHus J00ABICHUS KHUTH
aIMUHUCTPATOPOM KHHKHOTO MarasvHa B KaTajJor MpeACTaBiIeH Ha pUCyHKe 13,
BapUAHT WCIIOJIb30BAaHUS JOOABJICHHUS] OT3bIBA TIOKYyMATelied TMPEACTaBICH Ha

pucynke 14.
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Pucynox 13 — Jluarpamma AesiTeIbHOCTH BapuaHTa UCIIOJIb30BaHUs «J]00aBUTH

KHHUTY B KaTaJor»

CYEQ

Mogynatens

Cepesp

MoBiunsHoe nprnokedne

MuweT o138 o
. EHATE

Orrnpaenser
zanpoc Ha
ncbaensume
OT3hIED

OTnpaenAeT

SGL zanpoc Ha
nofaenexne
OT3RIER

NoGaenmet

AaHHBIE
OTILIEA O KHUIE

eEBl

OTNpaEnReT oTEET

o yenewsHom
noBaeneHwn
OT2LIE3 KHHMM

BrigoguT oTeeT 0f
YCnewHoM
ncBaeneHwn
OTZBIE3

®

Pucynok 14 — Jluarpamma AesiTeIbHOCTY BapraHTa UCIONb30BaHus «HamnucaTth

OT3bIB»
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Taxxe nns BapuaHTa MCHOJIb30BaHUS «/{00aBUTh KHUTY B KOpP3MHY» MU IS
BapuaHTa HCNoib30BaHus «lIpoaHanu3upoBaTh MNpPOAAXKW» OBUIM COCTABIIECHBI
JyarpamMmbl [OCJIEAOBATENBHOCTU. JlparpaMMa MOCIEA0BATENbHOCTH J00aBIECHUS
KHAUTH B KOp3WHYy Oblla MpeAcTaBlieHa Ha  pHUCYHKe 15, amarpamma

N0CJIeI0BATEIbHOCTH aHAIM3a MPOJIaX MIpe/ICTaBlIeHa Ha pUucyHke 16.

MoBunsHoe Cepeep CYBI
MpHUNOXEHNE
T T T
TMokynatens BrIGpaTh BKNagKy | | |
KODHE! >J‘ HTTP-zanpoc Ha nony4yeHue l :
ANEMEHTOS KOP3UHLI SQL-3anpoc Ha nonmyyeqne 1
3MEMEHTOE KOP3MHE
Ll

. Peaynerar SQL-3anpoca i

-
g HTTP-otBET :
Brnagra KopauHE | 1
T ! !
I | I
o I | I
OPMHTE NOKYTKY 4 | |
HTTP-2anpoc Ha ohopmnesne | 1
TIOKYTTEM I
S0L-2anpoc Ha ohopMIEHME NOKYTEM |

Ll
Pesynerat SQL-zanpoca

< |
HTTP-otBeT I
Co0GLEHNE O COBEPLLEHHA : :
TOKYTIKN [ | H
I | I
I | I
A 1 l 1

Pucynok 15 — JIluarpamma nocienoBaTeIbHOCTH BapUaHTa UCTIOJIb30BAHUS

«/106aBUTH KHUTY B KOP3UHY»

MobuneHoe Cepeep Cye[l
NpUNOHKEHHE

T T T

A,CI,MI'IHVI_C‘.TDaTOp BbIGpaTh BKIAAKY | | |

NpOCMOTPE CTATMCTHKM 1 | |

» HTTP-3anpoc Ha Nony4YeHue | |

CTETHCTHEN SOL-3anpoc Ha Nony4YeHe |

CTATHCTHRM
‘ Pesynsrar SQL-3anpoca
HTTP-otBET
BKnagka co CTATUCTHKON

Pucynox 16 — JI[marpamma mocieioBaTeIbHOCTA BapUaHTa UCTIOJIH30BAHUS

((HpoaHaJII/ISI/IpOBaTB IMpoaAaXKU»
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Ha Texymiem stare Ob11M ONpeiesieHbl KII0YeBble PYHKIMU pa3padaThIBA€MOro
MOOUJIBHOTO TPHJIOKEHHs. B pomonHeHue K 3ToMy OBUIM MOCTPOEHBI JUATPaMMBI
BAPUAHTOB HCIIOJb30BaHUs, JACATEIBHOCTA M IMOCIEHOBATEIBHOCTH, a TaKXKe

MOJITOTOBJICHBI CTIEUU(DUKAIINY JISI OTACTBHBIX BAPUAHTOB HCIIOIH30BAHUS.
1.5 Anaau3 HepyHKIHOHAJIBHBIX TPeOOBaHUI

Ha pgannom »Tame ObLim ompezeneHbl HeDYHKIMOHAIBHBIE TPEOOBAHUS K
paspabaTeiBacMOMY MPOTPaMMHOMY oOecredeHuio. B kadecTBe MeETOI0IOTHU
pa3paboTKu  wucrnojib3oBaHa TexHonorus — RUP. B kadectBe mabiioHa
POCKTUPOBAHUS, UCIOJIb30BaH mabdion — MVC [14, 15].

CepBepHas yacTh IPUIIOKEHUSI OyJeT pa3paboTaHa C MCHOJIb30BAHUEM SI3BIKA
C#, B cpene Bemonnenus Visual Studio 2022, ¢ ucmonb3oBaHuEeM IUTATHOPMBI
ASP.Net [16]. [lanHble Ha cepBepe JOJDKHBI COXPaHATHCS B 0a3e JaHHBIX, CO3JJaHHOM
¢ ucnoab3oBanueM CYBJ] MS SQL Server 2019. B3aumoneiicTtBue ¢ 6a30i JaHHBIX
JIOJDKHO OCYHIECTBIIATBCS ¢ momotibio SQL-3ampocoB depe3 dpeitmBopk Entity
Framework Core [17]. CepBepHasi 4acTh IPUIOKCHHS TOJIKHA PYHKIIMOHUPOBATH IO/
yrpasieHueMm omnepanrontoi cuctembl Windows 10 wiu 6osiee HOBOM BepCUH.

Knuentckass vacTh NpWIOKEHHS JODKHA ObITh pa3paboTaHa Ha S3bIKE
nporpammupoBanust C# ¢ ucnonb3zoBanueM miatgopmel .NET MAUI B cpene
Microsoft Visual Studio 2022 [18]. OHa mo/KHA TPEACTaBIATh CO00M MOOHMIBLHOE
perieHre ¢ ynoOHBIM U WHTYUTHUBHO TOHSATHBIM TOJIb30BATEIIbCKUM UHTEPQEHCOM.
KnueHTckas 49acTh JOJDKHA OBITh TIIATEIIBHO MPOTECTHPOBAaHA M KOPPEKTHO
GYyHKIIMOHUPOBATh HA YCTPOMCTBAX IO/ YIPABICHUEM OIEPAIMOHHOM CHCTEMBI

Android Bepcun 9.0 u BoiIIIE.
1.6 IlnanumpoBaHue pa3padoTKHU M OLleHKA OKOIKeTa

OddexTuBHas peanuzaius JIFOOOro MPOEKTa, BKIIOYAs MPOEKThl B cdepe
WH()OPMAITMOHHBIX TEXHOJIOTHH, HEBO3MOXXHA 0€3 TIIATeTbHOTO W MPOIyMaHHOTO
IUTaHUPOBaHUs. FIMEHHO OHO CITY>KUT OCHOBOM ISl OpTaHU3AIMH BCEX ITAIMOB PaOOTHI

TaKHUM 06pa30M, YTOOBI JOCTHYb ITOCTAaBJICHHBIX ueﬂeﬁ B OITUMAJIbHBIC CPOKH, C
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MHHUMAJIBHBIMU 3aTpaTaMy M Ha JOJDKHOM ypoBHE kadecTBa [19-23]. Kpome Toro,

I'paMOTHOC IIJIAHUPOBAHUC CHOCO6CTByCT CHM)KCHHUIO PHUCKOB, ITOBBIIMICHUIO

YIPaBIIACMOCTHU IIPOCKTA WU IIO3BOJIACT Ooyiee THOKO pearupoBaTb Ha BO3HHUKAIOIIUC

HN3MCHCHUA NI HCTIPCABUACHHBIC 00CTOSATEIBLCTBA B X0A€ Cro pecajim3alnnu.

3anauu, npeacTaBisone co0oil sTanbl paboTsl HaJ IPOEKTOM, IPECTABICHbI

B Ta0uIe 2.

Tabnuua 2 — [lepedyens 3a1a4 npoekTa

Ne | Hazpanue 3anaun JnutensHocTh | [IpenmecTBeHHUKH

1 | Hauano nmpoekra — —

2 | Ananu3 TpeboBaHHI —

3 | AHanm3 npeaMeTHON 001acTH U TIOCTAaHOBKA 3a71aun | 2 JTHS

4 Amnanmus IPOTPAMMHBIX MPOAYKTOB | 3 mHSA
AQHAJIOTUYHOTO HA3HAYEHUS

5 Ananu3 GyHKIIMOHAJIBHBIX TPEOOBaHUI 2 nHA 3:4

6 Amnanu3s TpeboBaHuil kK nHTEpDEHCY 2 nHs )

7 AHanu3 1eeBor ayIuTOpuun 1 neHp 6

8 Amnanu3s TpeOoBaHUil 3aBepIeH - 7

9 | Beibop texHonoruit pazpadorku [10 - -

10 Ananns CYILLIECTBYIOIINX TEXHOJIOTUH | 3 qHS 8
paspabotku I10

11 Br160op TexHonoruu pazpadotku [10 2 nHs 10

12 Br160p pernienus 3aBepiieH - 11

13 | [IpoekTupoBaHUE MPOrPAMMHBIX CPEICTB - -

14 [IpoexkTupoBanue 60a3bl TaHHBIX 5 mHeH 8:12

15 IIpoekTupoBaHre apXUTEKTypbl CEpPBEPHOM | 5 nHEH 14
YaCTH TPUIIOKEHUS

16 [IpoekTupoBaHue apXUTEKTYpbl KJIMEHTCKOW | 5 nHel 12
YaCTH TPUIIOKEHUS

17 IIpoexkTupoBaHue NPUIOKEHNS 3aBEPLUIEHO | - 16

18 | Peanu3anust mporpaMMHBIX CPEZCTB - -

19 Peanu3zarma 6a3el JaHHBIX 5 nueit 14

20 Peanmzanus cepBepHO YacTH MPWIIOKEHUS | 22 THS 15;19

21 Peanu3zanust KIMEHTCKOW YacTU NPWIOKEHUS | 15 nHen 17

22 Peanu3zarus 3aBepiieHa - 20:21

23 | TectupoBanue - -

24 DYHKIIMOHATBHOE TECTUPOBAHUE 2 mHA 22

25 MopynbHOE TECTHPOBAaHHE 2 mHA 22

26 TecTupoBaHue 3aBEpIICHO - 24,25

27 CocraBienue u opopmiieHHE JOKYMEHTauu | 7 26




[TponomxkeHnue TaOIUIIBI 2
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Ne HazBanue 3amaun

JmurensHocts | IIpenmecTBeHHUKN

28 | Koner mpoekra

27

Taxum oOpazom, AJis peanu3alnny IpoeKTa HyKHO BBITIOTHUTH 28 3a/1ad.

B taGnuie 3 npeacTaBieHo onucaHUe 3aTPauuBaEMbIX PECYPCOB.

Tabmuia 3 — Cucok pecypcoB MPOEKTa

HazBanwue pecypca Tun CrangaprtHas CraBka
CTaBKa CBEPXYpPOUHBIX

[Tporpammucr 1 Tpynosoit 400 P/q 500 P/g
[Tporpammuct 2 TpynoBoit 400 P/ua 500 P/q
AHamUTHK TpynoBoit 400 P/ga 500 P/
JuzaitHep Tpynosoit 400 P/q 500 P/g
TecTupoBIIUK Tpynosoit 300 P/u 350 P/u
HNurepner 3arpatbl 2500 P/mecsu

Kommnsrorep MarepuanbHslii 500 P

MoOunbsHOe ycTpolicTBo | MaTtepuanbHbIi 300 P

bymara MarepuanbHblii 500 P

Takum 0Opa3zom, B 0011IeH clTo’KHOCTH, ToTpedyeTcs 10 BUAOB pecypcos.

Pacnipenenenue pecypcoB 1o 3aja4aM MpeacTaBiIeHoO B Ta0uIe 4.

Ta6numa 4 — HaznaueHnue pecypcoB

Ne | Ha3Banue 3amaun Pecypc EnyHnne:
1 Hauano mpoekra — —
2 Amnanu3 TpeGoBaHu — —
3 AHanu3 npenMeTHOH 00JacTH M TMOCTaHOBKA | AHAINTHK 50%
3a/1aun Kommerotep 1 mrT.
WNHuTteprer
4 AHanu3 MIPOrPaMMHBIX MPOJYKTOB | AHAJIUTUK 50%
AQHAJIOTMYHOT O Ha3HAYCHHUS Komnsrorep 1 mr.
WNHurepuer
MobunsHoe 1 mr.
YCTPONCTBO
5 AHnanmu3 QyHKIIMOHATBHBIX TPeOOBaHMIA AHaTUTUK 70%
Komnerorep 1 wr.
WNurepuer
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Ne | HasBauwue 3amauu Pecypc Exnuauner
5 AHanmu3 QyHKIIMOHAIBHBIX TPeOOBaHMIA AHaITUTHK 70%
Komnerotep 1 .
Hutepner
6 AHanu3 TpeboBaHMiA K UHTEpPEiCcy Huzaiinep 50%
AHanmuTHK 50%
Kommnsrorep 1 .
Hutepner
7 AHanu3 1eNeBoi ayAuTOpHH AHanuTHK 50%
Komnerotep 1 .
HNuTepuer
8 Amnanu3 TpeOoBaHUi 3aBepIIEH — -
9 Bri6op texnonoruii pazpadorku [10 — —
10 | Ananus CYIIECTBYIOIINX texHojoruil | [Iporpammuct 1 50%
paspabotku I10 [Tporpammuct 2 50%
AHaIUTHK 25%
Kommbrorep 3 mrT.
HNutepHer
11 | BeiOop Texnonoruii pazpadorku 10 [Iporpammuct 1 50%
[Iporpammuct 2 50%
AHaIUTHK 30%
Kommnsrorep 3 wr.
HNurepHer
12 | Beibop cpencts paspabotku 110 3aBepiuén — —
13 | [IpoekTupoBaHHE IPOTPAMMHBIX CPEJICTB - -
14 | IlpoextupoBanue 6a3bl JaHHBIX [Iporpammucr 1 70%
[Tporpammuct 2 20%
Komnerotep 2 wr.
HNurepHer
15 | [IpoextupoBanue apxurekTypsl cepBepHoii | [Iporpammuct 1 50%
YaCTH TIPHIIOKEHUS [Tporpammuct 2 50%
Kommnsrorep 2 wr.
HNutepHer
16 [[IpoexTupoBaHWEe apXUTEKTypbl KiHeHTCKo# | [Iporpammmct 1 50%
ACTH MPUIIOKEHUS IIporpammucr 2 50%
Ju3aiinep 100%
Kowmnerotep 3 mr.
HNurtepHer
17 | IIpoexTupoBaHWE IPUIOKEHUS 3aBEPIICHO — —
18 | Peanmzarus mporpaMMHBIX CPEACTB — —




OxoHuanue Tadaue 4
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Ne Hassanue 3agauu Pecypc Exnuauner

19 Peanu3zarug 6a3sl JaHHBIX [Tporpammucr 1 100%
[Tporpammuct 2 50%
Komnerotep 1 .
HNurtepHer

20 Peanuzanus cepBepHO YacTH NMPUIIOKEHUS [Iporpammuct 1 100%
Kommnsrorep 2 wr.
Hutepner

21 Peanuzarus MOOMIIBHOTO TTPUIIOKEHUS [Tporpammuct 2 100%
Juzaitaep 100%
Komnerotep 2 mT.
HNutepHer

22 Peanuzarus 3aBepiiena — -

23 TectupoBanue - -

24 OYHKIMOHAIBHOE TECTUPOBAHUE [Tporpammucr 1 20%
TecTupoBIIUK 100%
Komnerorep 2 miT.
HNutepHer
MobuibHOE 2 miT.
YCTPOHCTBO

25 MonynbHOE TeCTUpPOBaHKE [Iporpammucr 2 20%
TecTupoBIIMK 100%
Kommnsrorep 2 wrT.
HNurepHer

26 TectupoBanue 3aBepiIeHO — -

27 Cocranenue u opopmiieHHE TOKYMEHTALUU [Iporpammuct 1 100%
[Tporpammuct 2 100%
TectupoBmuk 100%
AHaIUTHK 100%
Kommerorep 4 wr.
HNurepHer

28 Konen nmpoekra

Takum 00pazom, peanu3zaiueil mpoekTa OyayT 3aHUMAThCA JIBa MPOTPAMMHUCTA,

TCCTUPOBIUIWK, aAHAJIWTHUK W OJHH IIPI?;&fIH@p, KOTOPBIM JIA pa6OTLI HY>XHBI 4C€TBIPC

KOMIIBIOTEPA, BA MOOMJIBHBIX YCTPOMCTBA, JOCTYN K MHTEPHETY U Oymara.

I[J'IH BBIYMCJIICHUA JIWUTCIBHOCTH pCaiM3allii IIPOCKTa B JHAX H €TI0

KPUTHYECKOTO IYTH TIOCTPOEH CeTeBOM Trpaduk, MNpenCTaBICHHBIA HIDKE Ha

pucynke 17.



Pucynok 17 — CerteBoii rpaduk npoekta
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B Tabnuue 5 npencraBiieHbl pacyeThl, CACIaHHbIE BPYUYHYI0, PAHHETO BPEMEHU

Ha4daja pa60T I 3a1aY ITPOCKTA.

Tabnuna 5 — PacueTsl paHHero BpeMeHH Hadasia paboT

Pabora | IIpenmecTBeHHUKH Beruucnenue Pannee Bpems
Ne Pannee Bpems | JJnurtenbHOCTH Havamia
Hayaja
1 - - - - 0
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Pabora | IIpenmecTBeHHUKH Beruucnenue Pannee Bpems

No Pannee Bpems | JMTenbHOCTH Havasia
Hayana

3 1 0 0 0+0 0

4 1 0 0 0+0 0

5 3 0 2 Max(0+2;0+3) 3
4 0 3

6 5 3 2 3+2 5

7 6 5 2 5+2 7

8 7 7 1 7+1 8

10 8 8 3 8+3 11

11 10 11 2 1142 13

12 11 11 0 11+0 11

14 8 8 0 Max(6+0;11+0) 11
12 11 0

15 14 11 ) 11+5 16

16 12 11 0 Max(11+0;16+5) 21
15 16 )

17 16 21 5 21+5 26

19 14 11 5 Max(11+5;26+0) 26
17 26 0

20 15 15 ) Max(15+5;26+5) 31
19 26 )

21 17 25 0 25+0 25

22 20 31 22 Max(31+22;25+15) 53
21 25 15

24 22 53 0 53+0 53

25 22 53 0 53+0 53

26 24 53 2 Max(53+2;53+2) 55
25 53 2

27 26 55 7 55+7 62

28 27 62 0 62+0 62

Taxoke OBIJIO pacCUMTaHO TO3JHEE BpEeMs Haudajia paloT I 3aja4 MPOEKTa.

Pacuetsl nipeicTaBiieHbl B Tabule 6.

Tabmuia 6 — PacueTsl mo3mHEeTo BpeMeHN Hadajia paboT

Pabora IlocienoBaTenn Brruncnenue ITo3nuee
Ne [To3zgnee Bpems | JTMTENBHOCTH BpeMs Hayasa
Havaia
28 - - - 62
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Pabora | IlocnemoBarenu Brruucnenue ITo3nnee

Ne [To3gnee Bpems | JIMTENBHOCTH BpeMs Hayaia
Havajia

27 28 62 0 62-0 62

26 27 62 7 62-7 55

25 26 55 0 55-0 95

24 26 55 0 55-0 95

22 24 55 2 Min(55-2;55-2) 53
25 55 2

21 22 53 0 53-0 53

20 22 53 0 53-0 53

19 20 53 22 53-22 31

17 19 31 5 Min(31-5;53-15) 26
21 53 15

16 17 26 0 26-0 26

15 16 26 0 Min(26-0;53-22) 26
20 53 22

14 15 26 5 Min(26-5;31-5) 21
19 31 5

12 14 21 5 Min(21-5;26-5) 16
16 26 5

11 12 16 0 16-0 16

10 11 16 2 16-2 14

8 10 14 3 Min(14-3;12-5) 7
14 12 5

7 8 7 0 7-0 7

6 7 7 1 7-1 6

5 6 6 1 6-1 5

4 5 5 2 5-2 3

3 5 4 2 4-2 2

1 3 2 2 Min(2-2;3-3) 0
4 3 3

[lo pe3ynbraTamM HaxXOXKIEHUS PAHHErO0 M IMO3JHEr0 BPEMEHM Hayana padoT

MOXHO HAWUTH KPUTUYECKHWW NyTh NpoekTa. KpuTuueckuii myTh OpPOEKTa — 3TO

MOCJICA0BATCIbHOCTE 3aJiad, KOTOpasd OomnpeaciaiacT paC‘IéTHYIO AaTy OKOHYaHUA

IIPOCKTA. 3aBepH_I€HI/IC MOCJIeAHEH 3aJa4u KPUTUYCCKOI'O IMyTH BEIET K 3aBCPIICHUTIO

BCEro MpoeKTa. BpIunciaeHne KpUTUIECKOro MyTH MPEACTAaBICHO B TabIuIE 7.
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Tabnuna 7 — BeruucieHue KpUTHUECKOro IMMyTH TPOEKTa

Howmep pabotsr Pannee Bpems Hauana IToznHee Bpems | Peseps BpeMeHu
Hayaja
1 0 0 0
3 0 2 2
4 0 3 3
5 3 5 2
6 5 6 1
7 7 7 0
8 8 8 0
10 11 14 3
11 13 16 3
12 11 16 5
14 11 21 10
15 16 26 10
16 21 26
17 26 26 0
19 26 31
20 31 53 22
21 25 53 22
22 53 53 0
24 53 55 2
25 53 55 2
26 55 55 0
27 62 62 0
28 62 62 0

Ha ocHOBe monydeHHBIX JAHHBIX W3 pacdeTra, MOXKHO CJeiaTh BaKHBIH WU
HE0E30CHOBATENHHBIN BHIBOJ] O TOM, YTO KPUTHUECKHH IMyTh MPOEKTA MPOXOIUT Yepe3
y31el Tpada, ¢ Homepamu padot 1, 3, 5, 6, 7, 8, 10, 11, 12, 16, 17, 21, 22, 24, 26, 27,
28. OOmee BpeMs, 3aTpaurMBacMOE Ha BBIIIOJHEHHUE BCETO IPOCKTA, COCTaBISIET 62
pabounx gHsA. ['pad mpoekra, rae NYHKTHPHBIMU JIMHUSAMH yKa3aH TIyTh,
MTOKAa3bIBAIOIINI 32 KaKO€ MUHUMAJIBHOE BPEMs, MOKHO 3aBEPIIUThH BCIO pabOTy Ha
MIPOEKTOM, TIPUBE/ICH Ha pucyHKe 18. 3amaun U3 3Toif mociieI0BaTeIbHOCTH HA3bIBAIOT
KPUTUYCCKUMHM. JIIOObIC 3aJCP)KKH WM IMPOOJIEMBI, BO3HUKAIOIIME BO BpeMs UX
BBITIOJTHEHUSI MOTYT CIBUHYTh HE TOJILKO CPOKH CJICYIOIIEH 3a/1a4i, HO U CPOKH BCETO

IMPOCKTAa BICJIOM.
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Pucynok 18 — Kputnueckuit myTh npoekra

JJIs IpOBEPKH KOPPEKTHOCTH PacyeTOB MPOAOKATEIHFHOCTH IMPOCKTA, a TAKKE
JUIS  BBIYUCIICHUS OO/DKeTa, HEOOXOAMMOTO JUIsl  CO3JaHUsl  MPUIIOKEHUS,
BOCTIOJIb3yeMCSl CHCTeMOW ympaBieHus mpoekramu Microsoft Project. [lannas
porpamMMa Mo3BOJIIET aBTOMATHYECKU MPOU3BOUTh BCE BHIYMCIICHHUS, OCHOBBIBASICh

Ha JAHHBIX ITOJIb30BaTCIIA.
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Crucok 3amay u3 TaOmuiel 4, BHecEHHBIM B cuctemy Microsoft Project,

npencTaBieH Ha pucyHke 19. B kauecTBe BpeMeHM Hayaya mpoekTa Oblia MPHUHATA

nata 24.02.2025.
a HaagaHue 3agaun InuTensHOCTL Hauano OkoHuaHne |[MpefgLluecTBEHHNKN

1 | ERy Hauano npoexTa 0pnen  TMH24.0225 Tn24.02.25
2 |y - Ananuz TpeboBanni 8 nnei  MNu24.0225 TMn03.03.251
3 E% AHanua npegmeTHoil obnacT W NocTaHoBKa 3agadr 2 nHen Mn 24.02 25 Br 25.02.25
4 |[EEGy AHanua nporpaMMHEIX NPOAYKTOR aHANOMMYHOMO Ha Jpmeit, Mn24.0225 Cp26.02.25
5 |y AHanua §yHELMoHanEHLX TpeboBaHui 2 gHen Hr27.02.25 Mr2§.02.25 34
6 |FERy AHanua TpeboBaHni K WHTepheicy 2pnen CB01.03.25 Bc0203.255
TRy AHanua ueneeoil ayanTopum 1peds)  Mw03.03.25 TMH03.03.25 6
8 |y AHanua TpeboBaHNi 3aBepLUEH 0 pHeit,  Mu03.0325 Tw0303257
9 |E46y - Buibop TexHonormi pazpabotiu MO 5nuHei  Br04.03.25 C608.03.25
10 |y AHanua cyWwecTEYHLW MK TexHonorkwi pazpabotkn 1 3 aHei Br04.03.25 Y1 06.03.25
11|y Bribop TexHonorun paapabotkmn MO 2 aHen Mr07.03.25 C608.03.25 10
12 |y Bribop pewenns 3asepluen 0pnen, C6080325 CBO0B.0325 M1
13 |y - [poekTMpoBaHKWe NpPOTPaMMHEIX CPefCcTE 10 gren|  Bc 09.03.25 Br18.03.25
14 |Eiy MpoekTupoBaHie Baskl faHHLIX 5 puelil  Bc 09.03.25 Y7 13.03.25 812
15 |y MpoekTMpoBaHWE apXMTEKTYPEl CEPESPHON YacTh Nf 5 aHei Mr14.03.25 Br 18.03.25 14
16 |k lNpoekTnpoBaHMe apXUTEKTYPbI KNWEHTCKOR 4acTh n 5 pueinl  Bc 09.03.25 Hr13.03.25 12
17 |y MpoekTpoBaHME NPUNOXEHUA 32BEPLIEHO 0 gHeii Br18.03.25 Br 18.03.25 16;15;14
18 |40y - Peanusauma nporpaMMHLIX CPeficTE 27 gpped Ur20.03.25  Br15.04.25
19 |y Peannaayna Baskl 4aHHLIX 5 gHei Yr20.03.258 MH24.03.25 14
20 |R, Peannaayna cepeepHoi YacTi NpUROXKEHWA 22 pHen Br 25.03.25 Br 15.04.25 15:19
21 |y Peannaayna knueHTCKOR YacTh NpunoxeHna 15 nHei Hr20.03.25 Hr 03.04.25 16
22 |y PeannaaynA 3aseplieHa 0 pueinl  Br150425  Br15.04.25 2021
23 |y = TecTupoeaHue 11 guein| Cp16.04.25 €6 26.04.25
24 |y DYHEUMOHANEHOE TECTHROBaHNE 4 gHen Cp16.04.25 Cb19.04.25 22
25 |y MoayneHoe TECTUPOBaHNE 4 pneit Cp16.04.25 CB19.04.25 22
26 |6y TecTupoBaHWe 3aBepLUEHD 0pnein  C619.0425 CB619.0425 2425
27 |y CocTaeneHne 1 oopMIEHIE BOKYMEHTaLMN T oHeit,  Bc 200425 CbH26.042526
28 |Gy KoHew, npoekTa 0 pneii|  C626.0425 CG26.042527

Pucynox 19 — 3amauun npoekra B cpene Microsoft Project

[Toctpoennas cuctemoii Microsoft Project muarpamma ['anta mpuBenena Ha

pucysnke 20.
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Pucynok 20 — lnarpamma ["anTa



Ha pucynke 21 npencraiieH rpa@uk TpyJ0BOTo pecypca « AHATUTHK.

Axeape | ©espans Maprt Anpene | Mai
Hre Ter Map Anp Maid

Pucynok 21 — I'paduk pecypcoB aist pecypca «AHATUTHK

Ha pucynke 22 npencraiieH rpaduk TpyJoBoro pecypca « TeCTUPOBILIUK.



Mapt

Anpene

Mai

Map

Anp

Mai

Pucynox 22 — I'paduk pecypcoB st pecypca « TeCTUPOBIIUKY
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Ha pucynke 23 npencraiieH rpa@uk TpyJaoBoro pecypca «Jluzanepy.

Cespany Mapt Anpene | Maid
Der Map Anp Maid

Pucynok 23 — I'paduik pecypcoB miis pecypca «Jluzainep»



Ha pucynke 24 npencraiieH rpa@uk TpyaoBoro pecypca « Kommbrotepy.

HAueape | ©espans Mapt Anpene | Maii
HAue Tes Map Anp Maii

Pucynox 24 — I'paduk pecypcoB 1is pecypca « Kommbrorep»
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Ha pucynke 25 mnpencraBieH rpaguk TpynoBoro pecypca «MoOuibHOe

YCTPOMCTBOY.

Hueapk

eBpans

Mapt

Anpenk

Mai

HAue

DeB

Map

Anp

Maii

Pucynok 25 — I'paduk pecypcoB miis pecypca «MoOHIBHOE YCTPONCTBOY




Ha pucynke 26 npencraiieH rpa@uk TpyaoBoro pecypca «bymaray.

Mapt Anpent | Maii
Map Anp Maii

Pucynok 26 — I'paduk pecypcoB miist pecypca «bymaray
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Ha pucynke 27 npencraiieH rpaguk TpyaoBoro pecypca «IIporpammuct 1».

Pespany Mapt Anpene | Maid
Der Map Anp Maid

100% 100%

Pucynok 27 — I'paduk pecypcoB nis pecypca «IIporpammuct 1»
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Ha pucynke 28 npencraiieH rpaguk TpyaoBoro pecypca «lIporpammuct 2».

Pespans

Mapt

Anpent

Maii

Dep

Map

Anp

Maii

Pucynok 28 — I'paduk pecypcoB nmns pecypca «IIporpammuct 2»

100%

100%
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Ha pucynxke 29 npencraBien o030p mpoekTa. M3 pucyHka BUIHO, 4TO oOmIas

JUIMTENIBHOCTh TMPOEKTa COoCTaBisieT 62 paHEdl (YTO COBHAAAET CO 3HAYCHUEM,

BBIYMCJICHHBIM BPYYHYIO), a IipeanojaraeMblie 3aTpatsl — 427 860 pyo.

MpoekT1.mpp

Ha gaTty 47 08.05.25

[0arel
Havano: MH 24.02.25 OKOHYaHWe: C0 26.04.25
EBEa3. Havano: HAO BEa3. OKOHYaHmue: HO
@aKr. Hayano: HAO @aKT. OKDHYAHWE: HO
OTENOH. Hauyana: 0 gHen OTENOH. OEOHYAHWA: 0 gHel
ONUTENBHOCTE
Teky Wi Nnax: 62 gHen OCTABW 3ACA: B2 oHei
Ea3oeblil NNaH: 0 oHen? DaKTMYeCcKan: 0 gHen
OTEKNOHEHWE: 62 gHen [MpoUEBHT 33B epLl 8 HI: 0%
Tpyoozarparel
Teky Wi Nnax: 10604y QcTaBwwecs: 1 060,44
Ba3cewlil NNaH: 0wy PakTnyeckme: 0wy
OTENOHEHKE: 10604y MpoueHT 338 EpLW BHK: 0%
Jartparsl
Teky WHA NNax: 427 860,00 £ QcTaewwnecn: 427 860,00 &
Ba3cewlil NNaH: 0,008 PakTnyeckme: 0,008
OTKNOHEHKWE: 427 860,00 £
CocToAHWe 3agadn CocToAHWe pecypca
EWe He HaYyaTele 3adaun 28 TpyooBLIE pECypChl 3
BelnonHAKWKWECA 33034y 0 Tpyooewle pecypcel C NpeE. 4oC 3
J3E epll eHHEIE 33034N: 0 M aT epuantHele pecypokl 3
MToro aagau: 28 WToro pecypcog: 9

Pucynox 29 — O030pHbIil OTYET MpOEKTa

Ha ocHoBe mpou3BeAEHHBIX OLIEHOK CTOMMOCTA M CPOKOB IPOEKTa MOXKHO

cJieJaTh BBIBOJ O €TI0 SKOHOMHUYECKOM HGHCCOO6paSHOCTI/I.
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2 IIpoexTHpoBaHHe MOOMIBHOIO NPUJIOKEHHUS
2.1 BbIOOp TEXHOJIOTH U HHCTPYMEHTAJBHBIX CPEJICTB

B pesynbTate mpoeKTHpOBaHHUS MPOrpaMMHOTO oOecredeHHsi ObLIO PEeIIeHO
UCIIOJIb30BaTh OJJHY M3 CaMbIX M3BECTHBIX METO10JI0THi pa3padborku Rational Unified
Process (RUP). RUP — yHuBepcaibHas METOJNOJIOTHS, JUIS  CO3JAQHUS
BBICOKOKAQYECTBEHHOTO MPOrPaMMHOI0 OOECIeUeHUsl, OCOOCHHOCTHIO KOTOPOH,
SBJISIETCSL YETKOE pacIpesesieHue 3a1ad U cep OTBETCTBEHHOCTH IPH pa3pabOTKe
porpaMMHOro odecneyeHus. JlanHass METOI0JIOTHSI COCTOUT U3 5 OCHOBHBIX (pas:

- HayaJlo — OMNpPENENsOTC TpeOOBaHUSA KIMEHTOB, COCTABIIAECTCA IUIaH
MIPOEKTA, ILEJNb MPOEKTA, PACCUUTHIBAIOTCS PHUCKH IMPOEKTA, CO3JAETCA MOJECIb
BAapUAHTOB UCIOJIb30BaHUS U OMKUCAHKE MPOEKTA, ONPEAEISIETCS MaclITald MPoeKTa Ha
OCHOBE JHMarpaMMbl BapUaHTOB HCMOJb30BaHUS, YTO IMO3BOJISIET PACCUUTATH
3aTpadyrBaE€MOE BpeMsI U PECYPCHI;

— pa3paboTka — Ha JaHHOM JTare BBIMIOJHICTCS I[UJIAHUPOBAHHWE U
MOJICJIMPOBAHUE, pa3padaThIBACTCS TUIAH PA3BUTHS;

— KOHCTPYKIMSI — CO3JaHUE MpoeKTa (KOJIMPOBAHUE), TECTUPOBAHUE
MPOEKTA;

— NepexXoAHbld Mepuoa — MNPOEKT NyOIUKyeTcs [Uisi NOTpeOuTens,
OOHOBJISIETCS JOKYMEHTAllUs TIPOCKTa, YCTPAHAIOTCS Je(DEKThl, BBISBICHHBIC
MOTPEOUTENSIMU;

— IPOU3BOJICTBO — MPOEKT MOAEPKUBACTCS U OOHOBIISIETCS.

Kaxnas ¢asza 3aBepmiaercs Bexol, Ha KOTOpOM KomaHAa pa3pabOTUMKOB
OIICHUBACT BBHITIOJIHEHUE IMOCTABJICHHBIX II€JIEM U MPUHUMAET KPUTHUYECKU BaKHBIC
pelIeHust 0 X0/i€ allbHEeUIIe paOoThl Ha/l MPOIYKTOM.

Bri6op metononorun RUP Obut cienan Ha OCHOBE €€ MpeuMyIecTB. | TaBHbIMU
JIOCTOMHCTBAMHM JIaHHOW METOJOJIOTUM SIBIIIETCSI €€ YETKOE IUIAHUPOBaHUE U
pacnpezenenue 3agad U chep OTBETCTBEHHOCTH, YTO MO3BOJISIET COKPATUTh BpeMs

HeoOxoanMoe Ha pa3paboTky. Takxke, TOCTOMHCTBOM JaHHOW METOIOJIOTHH SBIISICTCS
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rMOKOCTh Pa3pabOTKH U BOZMOXKHOCTh OBICTPO BHOCUTH KOPPEKTHUBBI, JJI1 yCTPAHECHUS
npoGiem [14].

JUist cocTtaBieHus Mojelied M aHaiu3a TpeOOBaHWI, B COOTBETCTBUH C
merononorued RUP, Obuto wucnosb3oBaH s3bik  MogenupoBanus UML. s
IIOCTPOCHHUS JTHAarpaMM HCITOJIb30Basioch cpeactBo UML-monenupoBanus Visual
Paradigm.

JIJIs TUTaHUpOBaHMS OBLIO MCIOJIB30BaHO Hpuiioxkenue Microsoft Project. Ono
MO3BOJIIET COCTAaBUThH IIAH Pa3padOTKH, YETKO PaCHpeleiuTh 3a/Jayd, pacCUUTATh
CpPOKM TIPOEKTa, 3arpaTbl IPOEKTa, BBIPAKEHHBIE B JCHEKHOM, TPYIOBOM U
MaTepualbHOM SKBHUBajeHTe. Mcmonap30BaTh TIpaUKU 3arpy’KEHHOCTH M IMPOYHE
GyHKIMM Ui ocyliecTBiIeHUs 3((EKTUBHOIO YIpPABICHUS IMPOEKTOM, Ha BCEX
CTaJMSIX €0 CO3/IaHus.

JUist co3manusi MOOMIBHOTO MPHUIIOKEHHSI OBLIO PEIIEHO MCIOJIb30BaTh S3bIK
nporpammupoBanusi C#, B cpene Microsoft Visual Studio 2022. B kauectBe
UCTIONB3yeMOl TuIaThopMbl, OBLTO TMPUHATO perieHne ucrnoiar3oBate ASP.Net. s
pealM3allud  CEpPBEPHOM 4YacTW MPWIOXKEHUs, OB HCHOJB30BaH  I1a0JIOH
npoektupoBanus MVC. Jlns B3aumonencTBus ¢ 0a30i JaHHBIX, OBLI HCIIOJIB30BaH
dpeitmBopk  Entity Framework Core, B3aumopeiicTBue mpoucxomut uepes SQL-
3anpochl. s peanu3anuy KIMEHTCKOW YacTH MPUIIOKEHHUsS ObLla MCIIOJIb30BaHA
iatgopmbl NET MAUI. Ins xpanenus nanubix ucnodsdyercsa bJ1, padoTatromas nox
ynpasinenneM CYBJl Microsoft SQL Server [24]. TIpoektupoBanue 0a3bl JaHHBIX

BBIMOJTHSJIOCH C MCIOJIb30BaHKeM npuitokenus Visual Paradigm.
2.2 IlpoekTHpOBaHWE APXUTEKTYPHI IPOrPaAaMMHOIO0 o0ecredeHnst

beuto mpuHATO perieHue MCHOoJb30BaTh B MPUIIOKEHUU TPEXYPOBHEBYIO
APXUTEKTYPY «KIUEHT-CEPBEPY.

B naHHOM apXUTEKType NPUIIOKEHUE JETUTCS Ha 3 OT/IETbHBIX YPOBHS:

- YPOBEHb MpeACTaBIeHUs (II0JIb30BATENbCKUN HHTEp(Eic) — OTBEeUaeT 3a

BBOJ W BBIBOJ JaHHBIX ITOJIB30BATCIIIO,
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— ypOBEHb TpUIOKeHHus (OU3HEeC-ToTuKa) — OTBEYaeT 3a 00paboTKy
3allpOCOB  IOJI30BATENICH, BBIMONHAECT BBIYUCICHUS W MPUHUMAET PpEIICHUS,
BBICTYIIAET B KQUE€CTBE MOCPEAHUKA MEKY YPOBHSIMU MPECTABICHUS U JaHHBIX;

— YpOBEHb JaHHBIX (YyMpaBlieHUE JaHHBIMH) — OTBEUAET 3a yMNpaBICHUE U
XpaHEHUE JTaHHBIX.

JlanHast apxuTekTypa Obula BhIOpaHa Ha OCHOBE €€ MpeumylnecTB. JlaHHas
apXUTEKTypa JIETKO MaclITabupyeTcss HE3aBUCUMO OT ApYyroro yposHs. OHa yJo0Ha B
oOCITy>)KHBaHUH, OOHOBIICHNE U U3MEHEHHUE OTHOTO YPOBHSI, HE 3aTParuBaeT Ipyrue.
Taxxe, TJTaBHBIMM JOCTOMHCTBAMM JAHHOM apXUTEKTYpPbl SIBISIOTCS €€ THOKOCTb,

MIPOU3BOIUTENILHOCTD U O6e3omacHoCTh [25]. E€ cxema npezacTaniena Ha pucynke 30.

==
Knuext
(nonb3oBarensCckun nHTepdenc)

.
Knuent
(nonb3oBaTenbCkuin HTepdeiic) Cepsep npunoxeHui Cepsep B[l
(busnectnoruka) (Ynpasnexue aaHHbIMK)
==
Knuenr

(nonb3oBarenbCckuin nHTEpdenc)

Pucynoxk 30 — TpexypoBHeBas apxutektypa «KiueHt-cepsep»

B3aumMozeiicTBue B JaHHOW apXUTEKTYpe MPOUCXOIUT CIEAYIOIIUM 00pa3oM:
KJIMEeHT oTmpaBisieT http-3ampoc cepBepy, cepBep oOpadarblBaeT STOT 3ampoc,

BBITIOJTHSIET HEOOXOAMMBIE BBIUMCICHHUS U TIPU HEOOXOAMMOCTH oTipaniser SQL-
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3anpoc 0aze nanHbix, CYBJl oOpabareiBaeTr SQL-3ampoc W BO3BpalaeT €ero
pPE3YNBTAThl CEPBEPY, CEPBEP HA OCHOBE IMOJYUCHHBIX PE3yJbTaTOB OT 0a3bl JaAHHBIX
dbopMupyeT OTBET Ha 3alpPOC KIMEHTA U OTIPABIISAET €T0 €My, KIIHCHT MOJTy4aeT OTBET

Ha 3aIpoC U MPEACTABISIET €ro B y1000unuTaeMoil (hopme MmoaIp30BaTeIo MPIOKCHHS.
2.3 IIpoekTupoBaHue 6a3bl JAHHBIX
2.3.1 KoHuenTtyajbHoe NPOEKTUPOBaHUE 0a3bl JAHHBIX

Ha ocHoBe anamu3a mnpeaMETHOW o0O0JacTM W JAMarpaMMbl BapUaHTOB
UCIIOJIb30BaHUsl ObUIa MOCTPOEHA KOHLENTyalbHass MOJAENb 0a3bl JaHHBIX.
I'paduueckoe mnpeacTaBieHHE KOHIENTyanbHOH Mozenu bJl B Buae auarpaMmbl

«CYIIHOCTB-CBSI3b)» MPEACTABICHO HA pucyHKe 31.

OTeeT
Monesoearent

Tekct

[ata cozgaHna

[ Zakas

.................. Monezoeatens
Nara nokynkm

= Anpec QOCT3ERM
OfWan cyMma sakasa
CTaryc sakasa

L/

SR T 5 g
R [l Letanw sakasa 7y
3akas
KHwra

KonuJecTen KHWr
LieHa kHHM

) SMEMEHT CNHCKA
' SNEMEHT KOP3WHE! A OTTOHEHHOND

MNonbaoeaTent
Tekct
fara cozaaHus
Cramyc

Monesoearents Mone30EaTENs
KHura KHura
KonMYECTED KHAT KOonW4ECTED EHWT

; 3 3

| I —

Haseanue

ABTOP

LiaHa

l'on myBnvkaLMK P

- (L

Onucadue

Kareropua

OTNoHEa KHWM
kKDﬂHHEETECI FHA E HAMNAYHK

_,'
g.-;
=
ol
A

A

Pucynox 31 — I'padmueckoe npencraBiieHre KOHIETITYaThbHOM MOJIEIH 0a3bl JaHHBIX

CymHOCTH KOHIIENTYaTbHOW MOJIEH TaHHBIX MPECTaBICHBI B Tabnwuie 8.



46

Ta6nuna 8 — CylHOCTH KOHIENITYaIbHON MO 0a3bl TaHHBIX

Ne Ha3zBanne Ommucanne Kommuectso Pexxum 0OHOBIEHHA
9K3EMILTIPOB
1 | Ilone3zoBatens | CHHUCOK MOKyMmaTelieH, MCHEKEPOB 110 10000 [Ipu peructpaiii HOBOro
pabore c KIIMEHTaMH u THIOJIB30BATENIS] B CUCTEME
aJIMHHUCTPATOPOB
2 | OT3BIB Crucok OT3bIBOB 300000 [Tpn nobaBneHU HOBOTO OT3BIBA
WIH PeAaKTHPOBAHHU
CYIIECTBYIOLIETO
3 | DmemeHnt CIUCOK AIIEMEHTOB KOP3UHEI 300000 [Ipu noGapneHny, yaaneHAN
KOP3HHBI 9JIEeMEHTa KOP3HHBI
4 | DnemeHT Cnucok JJIEMEHTOB CrmcKa 300000 [Ipu nobaBneHuy, yaaaeHuu
CIHCKa OTJI0)KEHHOTO 9JIEMEHTA CIIUCKA OTII0XKEHHOTO
OTJIO)KEHHOTO
5 Kuura CIIMCOK KHHUT KaTajiora 30000 [Ipu nobaBneHNy, yaaneHuH,
pEeOaKTHPOBAHUH KaTajora KHUT
6 | 3akas Crucok 3aka3oB 30000 [pu opopmIeHNH U OIIIATHI
MOKYIIKH, TP OTMEHE 3aKa3a
7 | Hderamm 3akaza | Crmcok geraineii 3akasa 300000 [Tpu opopmiieHHN 1 OILIATHI
MOKYTTKH
8 | Bompoc CnmcoK BOMPOCOB IMOJIb30BaTENeH 10000 [Tpu nobaBneHUM HOBOTO BOIIpOCa
9 OtBeT CIIMCOK OTBETOB IIOJIL30BATENEH 10000 [Tpu nob6aBneHNN HOBOTO OTBETA

B tabnuiie 9 npenacraBieHo onmucaHue CBSA3EH MEKIY CYITHOCTSIMH.

Tabnuna 9 — Onucanue cBs3e MEXAYy CYUTHOCTSIMH KOHIENTYadIbHONW MOJIETU

Ne | CBsasp Omucanue MomaocTes | O0sA3aTENBHOCTD

1 | [ons3oBarenb — OT3BIB OmnpenensieT OT3bIBBI IOJIB30BATENS 1M Ha
[Tons30Barens — OmnpenensieT 2IeMEeHThl KOP3UHBI TOJIb30BaTENs 1M Ha
OneMeHT KOP3UHBI

3 TTonw3oBaTens — 3axas Omnpenensiet 3aKa3bl M0JIb30BATENS 1:M Ha

4 | Iomp3oBaTenpb — OmnpepenseT OTI0KESHHBIE KHUTH TI0JIb30BaTeIIs 1:M Ha
DJIEeMEHT CIUCcKa
OTJIOKECHHOTO

5 | Kawra — O1361B OmnpepemnsieT OT3BIBB KHUTH 1M Ha

6 | Kuura — DnemeHT OmnpenernsieT KHUTH B KOP3UHE 1M Ha
KOP3WUHBI

7 Kuwnra — [leranm 3akaza Omnpenensier KHUTY B 3aKa3e 1:M Ha

8 | Knura — DnemeHT OmnpenensieT KHUTU B MIOKYTIKE 1:M Ha
CIHCKA OTIOKEHHOTO

9 | 3aka3 — Jleranu 3aka3za OmnpenensieT TOMOMHUTENbHYIO HHpOpManuio o | 1:M Ha

3aKase
10 | Mone3oBatens — Bompoc | OmpenensietT BOMPOCH MOIb30BaTECH 1M Ha
11 | Bompoc — OtBer OmnpepensieT 0TBET Ha BONPOC 1:M Ha

Takum 06pa3om, ObLIM CITPOEKTUPOBAHBI OCHOBHBIE CYIIHOCTH C aTpUOyTaMu U

CBA3AMU MCIKAY HUMU, 0e3 BKIIIOYEHMS anI/I6YTOB INCPBUYIHBIX U BHCITHUX KJIIOUEeH.
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2.3.2 Jlormyeckoe NpoeKTHPOBaHHE 0a3bI JAHHBIX

Ha ocHOBaHMM KOHIIETITyaJbHOW MOJENH OblIa CIPOCKTUPOBAHA JIOTHUYECKAs
MoJieJTh 0a3bl TaHHBIX, MPECTABICHHAS HA PUCYHKE 32,

Ha nmanHO# JOrMYecKoil Monenu CTpyKTypa 0a3bl JaHHBIX OTOOpaKEHa YKe
Oonee moApPOOHO. 3Aech ONpeleieHbl TMEPBUYHBIC KIIOUMA JJii YHUKAJIbHON
UACHTU(UKAITNY 3aIMUCEH, BHEIITHUE KITFOYH, 00ECIIEYNMBAIONINE IIETOCTHOCTD JTAHHBIX
¥ YCTaHABJIMBAIOIINE CBSI3M MEXKY TaOIHUIIAMH, aTpUOYThI CYITHOCTEH, OrpaHUYCHHUS

aTpuOyTOB M TUIIBI CBSA3EH MEXY CYITHOCTSIMHU.

Fonpoc b 4 OTeer A
HMaermudwkarop sonpoca : integer(4) WMoermucbmkaTop oteeta | integer(4)
MoesmuwdmkaTop nonezogarentd - integer(d) |- nesmucbMkaTop Nonb3oEaTens : integen(4)
Texer : varchar(50) === Texcr: varchar(50)
Dara cozpannA : date Data cosgaHnA : date ' 3akas A
MaeHTwdukaTOp oTEeTa : infeger(4) g Wpoermudwrkatop sakaza | integer(4)
X_ ______ jmmmmmm————————— MOeHTHbMEETOP NoMk30BaTENs © infeger(d)
= =L e [ara nogynky - date
I TMonbz08aTeNs ) w7 Agpec goctaes - varchar50)

MaeHmncukaTop nonssosarens | integer(4) I OOwan cymma sakasa - decimal(10.2)

TNoran : varchar(50) =TT Craryc sakasa - varchar(50)

Mapons : varchar(50) -

Ponk - varchar(50) '

'

.........................

[
[ EETEJ'IM 3akasa )]

i
0
'
'
'
0
'
'
'
i
0

Waermudukarop kuwrk : integer(4)

Hazeanwme - varchar(50)

Agrop : varchar{50)

Llena : decimal{10,2)

log nyGnekawm - infeger(4) =00 == s mm s s e e e s e e e e e e s s s s s s e s e mmm e ’

Hanp : varchar(50)

Onucanue © varchar(50)

Kareropun : varchan(50)

MyTe k oGnosEe kUK vanchar(50)
kKDJ'IHHE{:TEO FHUWI B HanwduK - infeger(4)

r OTsbis C SNEMEHT KOPSHHBI A MneHTuchMEaTOp AETANK 33Kasa | integerid)
HMoenmutbMkaTop oT3wiBa | infeger(4) WoeHTMdWKETOp 3NEMEHTE KOPSMHL © infeger(4) MoesmucbMkaTop 3akasa ; integer(4)
HoesmudbueaTop kHura © integer(4) Waermuibukatop nonesosarens - infeger(4) HMasHmudmEETop KHMMA | integer(4)
MoesmudbMeaTop nonbzoeaTens ;- integen(4) WoexTudukarop ¥HMMM | integer(4) KonuuecTeo knudr © infeger(4)
TexcT - varchan50) KonwyecTeo rHur : integer(4) i LleHa rHwmry : decimal(10.2)

[OaTa cospannn © date v 1
Craryc : varchar{50) 8 R ¥
g H SNemeHT Cncka '
v CTNOKEHHOMD '
; 1l
I [ MoeHTMEOMKETOP 3NEMEHTA CNMCKA OTNOKEHHON | integern4) :
"""""""""" 4 : M Hoetmuukarop nonbsosarens : integer(4) :
: ] ] HMoermadukarop kHurM - integer(4) '
] : : Honv4ecTso kHMr : integen(4) :
== 0 1
' ﬁura 3 1
1
1
1
1
1

Pucynok 32 — I'padpuaeckoe mpeacTaBieHUe JJOTHYECKON MO 0a3bl TaHHBIX

Ha panHoMm mpexactaBieHur Mopesid ©Oa3bl JAHHBIX, CYIIHOCTH, CBSI3U U
aTpuOyTHI MPEACTABIICHBI 00Jiee MOAPOOHO YeM Ha KOHIIETITYaIbHON MOJIEIH, OAHAKO
Ha JIaHHBI MOMEHT CYUIHOCTU IPEJCTABIECHbl a0CTPAaKTHO, 0€3 TNPUBA3KU K

KOHKpCTHOﬁ pcai3anu 0a3bl JaHHBIX.



48

2.4 IlpoekTHpOBaHHE CEPBEPHON YACTH MPUIOKEHUSA

CepBepHas yacTh pazpaboraHa Ha ocHOBe apxuTekTypsl REST. REST — ato
apXUTEKTYPHBIA CTHJIb B3aMMOJICUCTBUSI KIIMEHTA U CEpBepa, OCHOBaHHbIN Ha HT TP-
poToKoJe U ucnonb3oBanuu HT TP-meTonos, Takux kak GET — mosy4nTh naHHEIE,
POST — co3nats pecypc, PUT — o6noButh, DELETE — ynanuts u apyrux. [Ipu aTom
oOparreHme K pecypcam cepBepa MpOUCXOIUT TI0 X YHUKAIBHBIM HICHTH(PUKATOPAM,
HazsiBaeMbiM URI.

B npunoxxenun ucnonb3yercst apxurekrypa MVC. Ee cxema npencrasiena Ha

pucynke 33.

Controller

Contacts

Returns

Delivers | Abstraction Layer |

Pucynok 33 — Cxema apxurexktypsl MVC

JlaHHAs1 apXUTEKTypa COCTOUT U3 TPEX OTACITBHBIX MOJTYJICH:

— model (Mozxenb) — OCHOBHAs JIOTMKA MPHIOKCHHS, pearupyer Ha
KOMaH/IbI U3 KOHTPOJUIEPA, BBIIACT HH(GOPMAIIUIO /WA U3MEHSIET CBOE COCTOSHUE,

- view (mpejicraBieHHE) — KOMIIOHCHT BH3yalu3aluu HH(MOpMAIWY,
KOTOPYIO OH TIOJIy4aeT OT MOJICIIH;

— controller (kouTposiep) — obecreunBaeT B3aMMOICHCTBHIE MTOJIH30BATES
C CHCTeMO#, oOpabaTbIBaeT JEUCTBUS TMOJIL30BATENS, MPOBEPSET IOIYUYECHHYIO

nH(OPMAITUIO U TIEPEIaCT €€ MOICIIH.
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['maBHBIM MpCUMyImIcCTBaAMHU ,HaHHOﬁ APXUTCKTYPBI ABJIAIOTCA Pa3acJICHUC
OTBCTCTBCHHOCTH, IIPOCTas IIOJACPIKKA, MaCH_ITa6I/IpyeMOCTB, T'HOKOCTh U JICTKOCTh

tectupoBanus [20].
2.5 IlpoexTupoBaHue uHTepdeiica Moab30BaTEs

Ha ocHOBe BBIABIEHHBIX (DYHKIIMOHAJIBHBIX TPEOOBaHUN OBLI CIPOEKTUPOBAH
unTepdeiic MoOunmpHOTO mNpHiIokeHus. OH BKIOYaeT B ceOs CTpPAaHUIBI BXOJA,
pEerucTpanyy, Karajora, KOpP3WHBI, CIHCKa OTJIOKEHHOIO, CTPAHMUIBI OIUIATHI,
CTpaHULbI 3aJjaHusl BOIIPOCA, CTPAHUIIA TPOCMOTPA 3aKA30B MOJIb30BATENSA, CTPAHULA
IIPOCMOTPOB BOIIPOCOB, CTPAHULIA I OTBETOB HA BOIPOCHI, CTPAHHULIBI U1 [IPOCMOTpa
NOJIHOM HMH(OpMalUMKd O KHUTE, CTpaHMIAa JJII HANUCaHUs OT3bIBa, CTPAHMIIA
MOJICpUPOBAHUSl OT3BIBOB, MPOQUIIS MOJIb30BATENS, CTPAHULBI J100aBICHUS HOBOWU
KHUTH, CTPAHULBl PEAAKTUPOBAHUS KHUTHM, CTPAHULBI Ui IIPOCMOTPA CTATUCTUKH,
CTpaHMULA MTOKYIIOK.

Maket untepdeiica cTpaHUIBI ABTOPU3AIIMH MPEJCTABICH Ha pUCyHKe 34.

JlorvH 1

Maponb 2

BowTu 3
3aperucTpupoBaThes 4

Pucynok 34 — MakeTt unrepdeiica cTpaHHIIbl aBTOPU3ALUU

Ha maxkete CTpaHMIbl aBTOpU3aIU UMCIOTCS CIICAYIOINNC 3JICMCHTLI:

1 — moJte, [t BBOJA JIOTHHA,
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2 — moJe, 1Jisk BBOJia apoJis;
3 — KHOTIKA JIJIs1 OCYIIECTBIICHHSI BXO/Ia;
4 — KHOIIKA /7151 Iepexojia Ha CTPAHUILy PErUCTPALIUH.

Makxket unTepderica CTpaHUIBI PETUCTPALIMN TIPECTABICH HA pUCYHKE 35.

NorvH 1

Maponb 2

[NoaTBepxaeHne 3
naposns

3apeructpuposarbcs 4

BowTu 5

Pucynoxk 35 — Maket untepdeiica CTpaHUIIbl perucTpaluu

Ha MakeTe cTpaHUIbl peruCTpai HMEIOTCS CICAYIONINE AIIEMCHTHI:

1 — MOSICHSIFOIIIMM TEKCT JIJIS TTOJIb30BaTEIS;

2 — 110J1e, A1 BBOJA JIOTHHA;

3 — moJte, AJ1 BBOJIa TIAPOJIS;

4 — rone, A1 MOATBEPIKICHHS TIapOJIs;

5 — KHOTIKa, TSl OCYIIECTBIICHHS PETUCTPAIIHH;

6 — NOSICHSIOIMI TEKCT JJIS IOJIb30BATEN;

7 — KHOTIKA, JUIS Iepexo/ia Ha CTPAHUITY aBTOPHU3AIUH.

Maketr wuHTepdelica Karajmora KHHT, IJIs TIOJIb30BATeNs, MPEICTABICH Ha

pucynke 36.
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1 Hassakue Mouck | |CBpocuTs 12
KHUIW
2 duneTp No ®UNLTp no
HaHpY KaTeropum 11
10
Mudopmaywma o WHdopmayma o
KHUre KHUre
KynuTe KynuTe 9
OTnoMuTE OTNoXuTE 8
Moapobree MogpobHee 7
3 Kartanor || KopauHa Crucox Tuni 6
OTNOMXEHHOO | | KabuHeT
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Pucynox 36 — Maxket untepdeiica CTpaHHIIbl KaTajaora KHUT, JJI [TOJIh30BaTeNs

Ha maxkere cTpaHUIIb KaTajaora IMEIOTCS CIEAYIOUTUE dTIEMEHTHI:
1 — mone, 1715 BBOJIa HA3BAHUSI KHUTH,

2 — moJne, sl BBIoopa jKaHpa;

3 — KHOTIKa, JUTs Iepexo/ia K CTPaHMIIe KaTanora,

4 — KHOTIKa, JIJIS IEPeX0/1a K CTPAHUIIe KOP3UHBI;

5 — KHOTIKa, [T Iepexo/ia K CIIUCKY OTI0XKEHHOTO;

6 — KHOTIKa, /T Iepexo/ia K CTPaHMIIe TMYHOTO KaOWHEeTa,;

{ — KHOTIKA, /ISl MPOCMOTpa MoApoOHON H(DOPMAITUU O KHUTE;

8 — KHOMIKa, TSI IepeMellieHne YKa3aHHOW KHUTH B CIICOK OTJIOKEHHOTO;
9 — xHOMKa, /IS IEpEeMEIEHUs YKa3aHHOU KHUTH B KOP3HUHY;

10 — moste, ¢ uHbOPMAIIHEH O KHHUTE;

11 — mone, a1t BEIOOpA KaTErOpHUU;

12 — xHomka, 11t cOpoca GUIBTPOB;

13 — xHOMKA, JJIs1 OCYIIECTBICHUS ITOMCKA.

Makxket unTepderica CTpaHUIbI KOP3UHBI, IPECTaBICH HA pUCYHKE 3 7.

o1



ObLwan cyMmma Kop3uHbl +71 2
HaHHEIe KHUrK
1 + 1 - YOanuTs
|~
L]
2/, [laHHbIE KHATK 11
3]
+ 1 - YnanuTe 10
‘ OUUCTUTL KOP3WHY —’-
‘ OdopmnTE 3aKa3 —|-— 8
Cnucok TNWuHBIA 7
4 Katanor || KopauHa
OTMNOXEHHOro| | KabuHeT
5 6

Pucynoxk 37 — Maket untepdeiica CTpaHHUIbl KOP3UHbI

Ha makeTe cTpaHuIibl KOp3UHBI UMEIOTCS CIIEIYIONTUE DIIEMEHTHI:
1 — KHOTIKA, I YBETUYCHUS KOJIMYECTBA KHUT,

2 — ToJie, TOKa3bIBAOIIEee KOJUISCTBO KHUT JIJIST TIOKYTIKH;
3 — KHOIIKA, JIsl YMEHbIIICHUS KOJIMYECTBA KHHT

4 — KHOTIKA JIJIs TIepexo/a K CTPaHMIIE KaTaJlora,

5 — KHOTIKa, JUIs Iepexo0/ia K CTPAaHUIEe KOP3UHBI;

6 — KHOTIKA, /TSI TIepeX0/ia K CIIUCKY OTIO0KEHHOTO;

7 — KHOTIKA, JUIS Tepexo/ia K CTpaHuIle JIMYHOTO KaOWHeTa,
8 — kHoTmKa, 1 o(popMIICHHS 3aKa3a;

9 — xHOMKa, TSl OYUCTKU KOP3HUHEI;

10 — kHOMKa, 17151 y/IaJIeHUsI KHUTY U3 KOP3UHBL;

11 — mosne, ¢ mHbOPMAITHEH O KHHUTE;

12 — none, ¢ undopmanueit 06 001IeH CTOMMOCTH KOP3UHBI.

Maxker wuHTepdeiica CTpaHHIBI COHCKAa OTJIOKEHHOIO, MpEACTaBlIeH

pucynke 38.

52

Ha
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NaHHble kKH1rM 8

1 B kKOp3auny YaanuTb 7

[aHHBIE KHATK

B kopauHy Ynanute
OYUCTUTE CNUCOK 6
Cnucok NMUYHBIA 5
Katanor || KopauHa
2 OTNOXeHHOro| | kabuHer

i e

3/ 4/

Pucynoxk 38 — Maxket nnrtepdeiica CTpaHHIIbI CIIMCKA OTI0KEHHOTO

Ha makeTte cTpaHHIIBI CIIMCKA OTIOKEHHOTO UMEIOTCSI CIIEIYIOIINE SJIEMEHTHI:
1 — xHOMKa, JJIs IEPEMEIICHHUS KHUTH B KOP3UHY;

2 — KHOTIKA JUTsI Iepexo/ia K CTPaHHUIIE KaTajora,

3 — KHOTIKA, JUTS TIepexoia K CTPaHUIe KOP3UHBI;

4 — KHOTIKA, ISl IEPeXo/ia K CIIUCKY OTJIOKEHHOTO;

5 — KHOTIKA, [T TIepexoa K CTPaHUIle TMYHOTO KaOMHEeTa,;

6 — KHOTIKA, /TSI OYUCTKH CITUCKA OTIIOKEHHOTO;

7 — KHOTIKA, JUTS yJAJICHUS] KHUTH U3 CIIACKA OTIOKECHHOTO;

8 — moze, ¢ uHpopMaIuUeil 0 KHUTE.

Maket uHTEpdeiica CTpaHHIBI THYHOTO KAOMHETA TIOKYTaTeNs, IPE/ICTaBIICH Ha

pucynke 39.



[laHHEIe O NONbL30BaTENS
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Ha makete CTpaHHUObI JTHUYHOI'O KaOMHeTa MMOKYyHaTejIsi UMCHOTCA CIICAYIOIIHC

DJICMCHTHI:

1 — xHOMIKA I TIICPEX0Ja K CTPAHHUIEC KaTajiora,

2 — KHOTIKa, JJIs Tepexo/ia K CTpaHuIe KOP3UHBI;

3

/

Pucynoxk 39 — Maxket unrtepderica CTpaHHIIbI TUYHOTO KAOWMHETA MOKYyTaTeNs

3 — KHOTKa, JUIsl Iepexo/ia K CIUCKY OTJIOKEHHOTO;

4 — KHOTIKA, JIJIS TIepeX0/ia K CTPAHUIIE JTUIHOTO KaOWHETa,

5- KHOIIKA, JJId BbIXOJA U3 aKKAYHTA,

6 — KHOIIKA, IJId ITPOCMOTPa BOIIPOCOB ITOJIb30BATCIISA;

17— KHOIIKA, JJIs1 IIPOCMOTpaA IMOKYIIOK ITO0JIB30BATCIIA;

8 — KHOIIKA, JJIs 3aJaHus BOITPOCaA,

9 — nozne, ¢ uHGOpMaIUEil O TOTB30BATENE.
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Maket unrepgeiica cTpaHullbl OIJIaTa 3aKasa, npejactaBieH Ha pucyHke 40.

Anpec noctasku 3

Homep kapThl 4

1 MMAYY cw 5

2 OTmena MNoaTeepavTs 6

Pucynok 40 — Maket unTepdeiica cTpaHHIIbI OTIATHI 3aKa3a

Ha MakeTe cTpaHuUIIbI OIJIATHI 3aKa3a UMEIOTCS CIAEAYIOIINE DJIEMEHTHI:

1 — none, 171 BBO/IA MecsIIa U ro/ia, 10 KOTOPOTO JIEHCTBUTENIbHA OAaHKOBCKAS
KapTa,;

2 — KHOTIKA, JJIs1 OTMEHBI 0(hOpPMIICHHUS 3aKa3a;

3 — moJie, /Ui BBOJA aJipeca JOCTAaBKH;

4 — moste, U1 BBOJIa HOMEpa 0aHKOBCKOM KapThl;

5 — moJte, AJi BBOJIa 3aIIUTHOTO KOJa /IJIsi COBEPILICHHUSI OTIepaIiiii C KapTou;

6 — KHOTIKA, /TS IOATBEPKICHUS 0(hOPMIICHHS 3aKas3a.

Maketr wunTepdelica CTpaHHUIBI JUIsl 3aJaHUs BOMpPOCA, TMPEACTABIEH Ha

pucyske 41.

Mone ana sonpoca 1

OTnpasuTb +— 2

Hasan 3

Pucynok 41 — Maxket unrtepdeiica CTpaHuilbl ISl 3aaHUsT BOIIpOca
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Ha makeTte cTpaHHLIbI [T 3aJaHHSI BOIPOCA UMEIOTCS CIIETYIOIIUE SJIEMEHTHI:
1 — nosnte, 17151 BBOJIa TEKCTa BOIPOCA;

2 — KHOTIKA, JUI OTIIPaBKHU BOIIPOCA;

3 — KHOTIKa, JIsI BO3BpaTa K CTPAHHULIE JIMYHOTO KaOUHETa.

Maxker uHTepdeiica cTpaHHUIBI ISl TPOCMOTpA 3aKa30B, NPEJCTABICH Ha

pucyHke 42.

WHdopmauua o 3akase 1

MHdopmauma o 3akase

Hasap 2

Pucynok 42 — Maket untepdeiica cTpaHHIlb A1 IPOCMOTpa 3aKa30B

Ha makere cTpaHuLbI JU1s1 TPOCMOTPA 3aKa30B UMEIOTCS CIAEAYIOIIHNE JJIEMEHTBHI:
1 — none ¢ uapopmManuen 0 COBEPIICHHOM 3aKa3e;
2 — KHOIIKa, 711 BO3BpaTa K JMYHOMY KaOMHETY.

Maketr uHTep(eiica cTpaHUIBI JJIS MPOCMOTPA BOIPOCOB, MPEACTaBICH Ha

pucyske 43.

Bonpeoc

Otser 2

Hasap 3

Pucynox 43 — Maxket untepderica CTpaHulilbl AJIs IPOCMOTPa BOIPOCOB
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Ha makere cTpaHUIIBI TPOCMOTPA BOIPOCOB UMEIOTCS CIICIYIOIINE SJICMECHTHI:
1 — mone ¢ uadpopManrel o0 BOmpoce;

2 — nosie ¢ uHdopmale 06 oTBeTe Ha BOIIPOC;

3 — KHOTIKa, JUIsl BO3BpaTa K CTPAaHUIIE JIMYHOTO KaOWHeTa.

Makxket uHTepdeiica cTpaHHUIIbI JIUYHOTO KaOMHETa MEHEDKepa, MPEICTaBICH Ha

pucyHke 44,
[aHHble 0 nonb3cBaTene 1
Mogep1poBaTh OT3kLIBLI 2
OTBETWTL Ha BONPOCHI 3
BblATK 13 akkayHTa 4

Pucynoxk 44 — Maxket untepdeiica CTpaHHIlbl sl TUIHOTO KaOMHETa MEHEIKepa

Ha makere cTpaHuIbl TUYHOTO KaOWHETAa MEHEIKepa MMEIOTCS CIIEIYIOITNe
AIIEMEHTHI:

1 — mone ¢ uapopMaluei 0 TEKYyIIEeM MMOJIb30BaTEIIE;

2 — KHOTIKa, JUIsl Iepexo/ia K CTpaHULE MOJIEPUPOBAHUS OT3bIBOB;

3 — KHOIKa, JUIsl Iepexo/ia K CTpaHUIIE AJi1 OTBETOB Ha BOMPOCHI;

4 — KHOTIKa, JIJIS1 BEIXOJa U3 JIMYHOTO KaOWHeTa.

Maker wuHTepdeiica CcTpaHMIIBI OTBETa Ha BOINPOCHI, MPEACTaBICH Ha

pucyHke 45.



Mone c whdopmaumeit o Bonpoce

1 [None onAa oTeeTa

OTtnpaenTs

Hasan

Pucynoxk 45 — Maxket unrepderica CTpaHHIIbI JJIsl OTBETOB Ha BOIIPOCHI
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Ha wmakere CTpaHulbl 1 OTBECTOB Ha BOIIPOCHI HMCIOTCA CICOYIOIIHNC

DJICMCHTHI:

1- IIOJIC, AJIA1 BBOAA TCKCTA OTBCTA HA BOIIPOC,

2 — KHOTIKA, JUTS Tepexo/ia K CTpaHUIle JIMYHOTO KaOWHeTa;

3- KHOIIKA, IJId OTIIPAaBKH OTBETA HAa BOIIPOC;

4 — nonie ¢ uH(poOpMaIMei o BOIpoce.

Maker wuHTep(eiica cTpaHULBl C JeTalsiMU O KHUTE, MPEJACTaBIEH Ha

pucyHke 46.

[aHHble O KHure

QOCTaBWTL OT3bIB

Mocm OTPETH OT3bIBhbI

Hazan

Pucynok 46 — Maket unrepdeiica cTpaHuilbl ¢ HHPOpMAIHEH 0 KHUTe
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Ha w™akere crpanunsl ¢ WHPOpPMAIMEH O KHUTE€ HMEIOTCS CIEIYIOIINe
AIIEMEHTHI:

1 — nonie ¢ napopmarment 0 KHUTE;

2 — KHOTIKA, JUTS Tepexo/ia K CTpaHUIIe JIs HAITMCAHUS OT3bIBa;

3 — KHOTIKA, JIsl IPOCMOTPAa BCEX OT3HIBOB O KHHTE;

4 — xHOTIKA, JIJIS TIepeXoia K CTAHUIIE KaTajaora KHHUT.

Maker wuHTepdelica CTpaHMIBl [Jis OTIPAaBKM OT3bIBA, NPEICTABICH Ha

pucyHke 47.
Mone gna oT3biBa 1
OTtnpaeuTb 2
Hazap 3

Pucynox 47 — Maxket untepdeiica CTpaHUIIbI JJI HAMUCAHUS OT3bIBA O KHUTE

Ha makerte cTpaHuIbl Uil HAMMCAHUS OT3bIBA O KHUTE MMEIOTCS CIEIyIOIIne
3IIEMEHTBHI:

1 — nmoste, st BBO/IA TEKCTA OT3bIBA;

2 — KHOTIKa, JJI1 OTIIPaBKH OT3bIBA;

3 — KHOTIKa, JUIsI IepexXo/1a K CTpaHuIle ¢ HHPOpMAIHe 0 KHUTE.

Maxket unTepdeiica CTpaHUIbIl AJI1 MOJEPUPOBAHUS OT3BIBOB, MPEACTABICH Ha

pucyHke 48.
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JlanHbie oT3biBa 1

Penaktvposate 2

Hasan 3

Pucynoxk 48 — Maxket unrtepdeiica CTpaHHIlbl sl MOJIEPUPOBAHUS OT3HIBOB

Ha makere cTpaHuipl 1Jie MOJEPUPOBAHUS OT3bIBOB HMEIOTCS CIEAYIOLIUE
AJIEMEHTHI:

1 — mone ¢ TaHHBIMU OT3bIBA;

2 — KHOTIKA, JJISI MOJICPUPOBAHUS OT3bIBA;

3 — KHOTIKa, JUIs TIepexo0/ia K CTPaHUIIe JUYHOTO KaOWHETa MEHEKepa.

Maker wuHTepdeiica cTpaHMIBI KaTajora KHUT IS aJIMHHHCTPATOPA,

MIPE/ICTaBIICH Ha pUCYHKe 49.

15

Heasarue MNoucx | |CEpocuTs
KHUrM
Punetp no | | Punstp no 13
HaHp KaTeropuu

12

14

Whdpopmava o WMhchopmauma o
KHIre KHUre

11

Kynmte

10

OTnoxuTs ‘ OTnoHUTE

Mogpobree

YaanuTe

| MNogpobHee ‘

Yoanute |

| Penakmuposats

Penaktupoeats | 7
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TnuHBIA
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Pucynoxk 49 — Maxket untepdeiica CTpaHuilbl KaTajora Jyisi aAIMUHUCTPATOpa

J[Karanor

Kopauna
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Ha wmakere crTpaHunpl KkaTtajora KHUT [JIs aJAMHHHCTPATOpa HMEIOTCS
CJIEIYIOLIUE DIIEMEHTBI:

1 — mone, 1715 BBOJa HA3BaHUSI KHUTH;

2 — moJe, [y BBIOopa jKaHpa;

3 — KHOTIKa, JUIs Iepexo/ia K CTpaHUIIe KaTanora,

4 — KHOIIKa, JIJIsl IEPeX0/ia K CTPaHUIIe KOP3UHBI;

5 — KHOTIKa, [T Iepexo0/ia K CIIUCKY OTI0XKEHHOTO;

6 — KHOTIKa, 11 Tepexo/ia K CTpaHuIle JIMYHOTO KaOuHeTa,;

[ — KHOTIKA, /IS peaKTUPOBaHUsI HH(MOPMAIIUHN O KHUTE;

8 — KHOTIKa, /TSI yAaJieHUs] KHUTH U3 KaTaJora;

9 — xHOMKa, ISt IPOCMOTpa MOAPOOHOM MH(POPMAIIUU O KHUTE;

10 — xHoMKa, /7151 T0OaBIEHUS! KHUTH B CIIUCOK OTII0KEHHOTO;

11 — xHomKa, 7151 TOOABJIEHUS KHUTH B KOP3UHY;

12 — mone ¢ 6a30Bo¥ MHGOPMAIIHEH O KHUTE;

13 — xHOMKa, /17151 BRIOOpa KaTeropuu JTsl (PUIbTpaInu;

14 — xHoMKa, 7151 cOpoca mapamMeTpoB (pUILTpaIuy;

15 — kHOMKa, /715 MOMCKAa KHUTH 10 YKa3aHHOMY Ha3BaHMIO.

Maxker wuHTepdeiica CcTpaHWIbI JOOABJICHHWS KHHWTH, TMPEACTaBICH Ha

pucynke 50.

Mone AnA BEOAA HA3BaHWA

Mone anA eeopa xaHpa

| Mene ans ssoja asTopa

Mone AnA sEoaa KaTErOpUM

‘ Mone AnA BE0AA roAa U3AAHKA

‘ lMone anA eBoga onucaHKuA

P

‘ Mone Ans B204a LgHS!

lNone ANA BEOJa KONWYECTBA KHUM B HaNKYI

T

‘ Jarpyaute uaobpaxeHne

Coxpanuts OTmeHa 10

11

Pucynok 50 — Maket unrepdeiica crpaHuiibl 100aBICHNUS KHUTH
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Ha MakeTe cTpaHuIlbl 100aBICHUS KHUTH UMEIOTCS CIICTYIOIINE SJIEMEHTHI:
1 — mmoze, 11 BBOAA HA3BaHUS KHUTH,

2 — 1oJie, I BBOJIa aBTOpa KHUTH,

3 — moJe, /Ui BBOJA JKaHpa KHUTH,;

4 — moJte, 7T BBO/IA KATETOPHUH KHUTH,

5 — mosie, nJ1g BBOJA roja U3IaHKs KHHIH;

6 — mousie, A1 BBOJIA OIMCAHUS KHUTH,

7 — 1oJe, 1J1s BBOJA 1ICHBI KHHTH,

8 — moJte, IJI BBOJIa KOJIMYECTBA KHUT B HAJTUYHH,
9 — xHOMKa, /TSI 3arPy3KH H300paKEHUS KHUTH;
10 — kHOMKa, JIJIs Iepexo/1a K KaTajory KHUT;

11 — xkHomKa, M1 JOOABICHHS KHUTH B KaTaJor.

Maker wuHTEepdeiica CTpaHHUIBl PEJAKTUPOBAHUS KHUTH, MPEJICTABIEH Ha

pucynke 51.

[None gnA pegakTMPOEAHUA HAZBAHWA 1
Mone anA penakTMpoEaHKMA aeTopa 2
None gnA pegakTMpoBaHWA XaHpa 3

lMone gna pegakTWPOBAHWA KaTeropum 4

Mone ANA peAakTUPOEAHWA rOAa M3AaHWE 5
Mone ANA penaKTMPOBaHWA CMUCAHKMA 5]
Mone ANA penakTMpOEaHWA LiEHE 7
Mone AnA penakTWPOEAHWA KONWUECTEE KHWM 8
B HaMHuMM
3arpyzuTe u3obpameHue 9
Coxpanuts OmmeHa 10
S

\11

Pucynoxk 51 — Maket unrtepdeiica CTpaHHUIIbl PEAAKTUPOBAHUS KHUTH
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Ha makeTte cTpaHulibl pe1akTUPOBAHUS KHUTH UMEIOTCS CIIEAYIOIINE SJIEMEHTHI:
1 — nose, 17151 peIAKTUPOBAHUS HA3BAHUSI KHUTH;

2 — moJie, ISl peAaKTUPOBAHUS aBTOPa KHUTH,

3 — moste, A1 peAaKTUPOBAHUS )KaHPA KHUTH;

4 — none, AJi9 peJaKTUPOBAHUS KATETOPUU KHUTH;

5 — moJe, A peJaKTUPOBaHUs I'0J1a U3JaHUs KHUTH;

6 — moJie, I peIaKTUPOBAHMS ONMCAHUS KHUTH,

7 — moJte, 11 peAAKTUPOBAHMS 1I€HbI KHUTH;

8 — moJie, 1A peakKTUPOBaHUs KOJIMYECTBA KHUT B HAJTMYHH,

O — xHOTIKA, /TS 3arpy3KH H300paKEHUS KHHUTH;

10 — kHOMKa, JIJIs Iepexo/1a K KaTajory KHUT;

11 — xHOMKa, 1711 COXpAHEHUS HOBBIX JAHHBIX KHUTH B KaTaJor.

Maker uHTepdeiica CTpaHMIIbI CTATUCTUKH MPOJAXK KHUT, MPEACTABICH Ha

pucyHKe 52.

Mone c obLyei cTaTUCTMEDR 1

Mone co cTaTMCTUKOR NO KaTeropuam 2
[one co cTaTMCTWEOW No #aHpam 3
Hazan 4

Pucynoxk 52 — Maket untepdeiica CTpaHHUIbl CTATUCTUKU MPOJIAXK KHUT

Ha wmakere CTpaHMIIBI CTAaTHCTHKH MPOAAX KHHUT WMMEIOTCS CIIEIYIONIUe
DJIEMEHTHI:
1 — moste ¢ 061IeH CTATUCTUKOMN TIPOJIAXK;

2 — 10JI€ CO CTAaTUCTUKOM MpoJax IO KaTCTOPUAM,



3 — moJe co CTaTUCTUKOM Ipoaax I10 XXaHpaM,

64

4 — KHOIIKa, JIJIsl IEPEX0/1a K CTPAHULIE JMYHOIO KaOWHETa aIMUHUCTPATOPA.

Maker wuHTep(deiica cTpaHHUIIBI

MIPE/ICTABIICH HAa PUCYHKE 53.

JIMYHOTO

J:LEIHHI:IE 0 nonkL3oBaTENE

KaOMHETa aIMUHUCTPATOPA,

13

JagaTtk EONpoC

Mow nokyneu

12

11

Mow Bonpock

10

HobaenTs KHUMY

MogepvpoBaTs OT3bIBbI

OTBETUTE Ha BOMPOCK

Mony4uThb CTATUCTURY

BuiiiTit 3 akkayHTa

1 Karanor

Cnuncor

Kopawna
OTTCHEHHOTO

TNMnyHb
kabuHeT

Pucynoxk 53 — MakeT unTepdeiica CTpaHUllbl JMYHOTO KaOMHETa aAMUHUCTPATOPA

Ha wmakete CTpaHuIbl JIMYHOTI'O KaOMHeTa AIMUHUCTpATOpa HMCIOTCA

CIICAYHOIIUEC 3JICMCHTBI:

1- KHOIIKA, IJId IIEPEX0Ja K KaTaJIOr'y KHHUT ;

2 — KHOTIKA, JJIS TepeXxo/ia K CTpaHUIle KOP3UHBI,

3 - KHOIIKA, JJIA Iepexoaa ¢ CTpaHUIE CIIMCKa OTJIO0XXCHHOTIO,

4 — KHOTIKa, JIJIs TIepeXo/ia K CTPaHUIIE JUYHOTO KaOUHETa,

5-— KHOIIKA, JJI BBIXOJ1a M3 AaKKAYHTA,
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6 — KHOTMIKa, /IS IEpeXo/ia K CTPAHMIIE CTATUCTUKH TTPOJIaK;

{ — KHOTIKA, JJIsl IEpeX0/ia K CTPAHUIIE /i1 OTBETOB HAa BOIIPOCHI;
8 — KHoMKa, JUIs TIepexo/ia K CTPAHUIIE MOJICPAIIMH OT3bIBOB;

9 — xHOTIKA, I Tepexo/ia K CTpaHUIle T00aBICHUS KHUTH;

10 — kHOMKa, 715 Iepexo0/1a K CTPAHUIIE TPOCMOTPa BOTIPOCOB;
11 — xkHoOMKa, 7151 Tepexo/1a K CTpaHHUIIe MPOCMOTpPa MOKYTIOK;

12 — kHOMIKa, JIJIs TIEpex0/1a K CTPaHUIIe TSI 3aJaHusl BOIIPOCa;

13 — mosie ¢ uHopmaIueit o TeKyIeM MoJIb30BaTeNe.
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3 Peanu3zanusi nporpaMMHOro odecrneyeHust
3.1

Peanu3zanus 0a3bl JaHHBIX

Ha ocHoBanum KoHIenTyansHOM U orudeckoit moxenu s CYBJ] Microsoft

SQL Server 2019 6bL1a pa3paboTana pusmueckas MoJieib 0a3bl JaHHBIX (PUCYHOK 54).

a Answer 7y
' Cuestion Y R
- Id : integer{4)
Id - integer(4) Content : varchar({50)
gf“'te:‘:gl\‘a"j':’;:fﬁﬂl I CreatedAt  date
eal -da Questionld : intager(4)
Liserid - integer(d) | Userld : integer(4) [ Order A
Answerld - infeger(d) . Id - infeger(4)
X ---------------------------- X OrderDate : date
E ShippingAddress : varchar(50)
Id User ) TotalAmount - decimal{10,2)
Id : integer{4) Status - varchar(50)
Login - varchar(50) Userld - integer4)
Password : varchar(50) -
Role : varchar(50) )
T

=e]
>0’
-

-

Carfliem

L/

c Id : integer(4)
Id : integer(4) Id :integer{4) Cluantity - integer(4)
Content : varchar{50) Quantity : integer(4) : BockPrice : decimal(10,2)
CreatedAt - date Userld : infegen(4) ' Bookld - integen(4)
Status : varchar(50) Bookld : integer(4) : Orderld - integer(4)
Bookld : integen(4) \f !
Userid : integer/4} g B 5
8 ' Ia shiisfllem A !
- : Id : integer{4) !
[ e _____ Quanfity : integer(4)
""""""""""" - h Userld : infeger(4)
: ! Bookid : integer(4)
Lo
f Book )
Id : integer{4)

Title : varchar{50)
Author - varchar(50) !
Price - decimal(10,2) 1
Year : integer(4)
Genre : varchar(50)
Description : varchar(50)
Category : varchar(50)
ImagePath - varchar(50)
kQuanlityInSlock : integer(4)

Pucynok 54 — I'padpuaeckoe npeacTaBieHue Gu3ndecKoi Moaenu 0a3bl JTaHHBIX
Onucanue atpuOyToB cyniHocTH «KHUTa» npeacrasieHo B Tadmuie 10.

Tabmuna 10 — Onucanne atpulyToB cymHocTH «KHUTa»

HaumenoBanue Ornucanue Tun naHHbIX Bo3moxHocTh Unique Pons
3HAYCHUS
NULL
Id Wnentuduxarop integer(4) Her Ha PK
Title Hassanue varchar(50) Her Her -
Author ABTOD varchar(50) Her Her -
Price Lena decimal(10,2) Her Her -
Year lon m3nanums integer(4) Her Her -
Genre Kanp varchar(50) Her Her -
Description Onucanue varchar(50) Her Her -
Category Kareropus varchar(50) Her Her -
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HanmenoBanue Omnucanue Tun naHHbBIX Bo3moxHoCTh Unique Ponn
3HAYCHHUS
NULL
ImagePath [TyTs k | varchar(50) Her Her -
N300paKEHHIO
KHUTH
QuantityStock Konunuectso kaur B | integer(4) Her Her -
HAITUY UK

Omnucanue aTpuOyToB cyntHOCTH «OT3BIBY MpeACcTaBiIeHO B Tabmuie 11.

Tabmuua 11 — Onucanue aTpruOyTOB CyIIHOCTH «OT3BIBY

HaunmenoBanue Ornncanue Tun naHHbBIX Bo3moxHOCTB Unique Ponb
3HAYEHHS
NULL
ImagePath [TyTs k | varchar(50) Her Her -
H300pakeHUIO
KHUTH
QuantityStock Komuuectso kuur B | integer(4) Her Her -
HAITUYUH
Id Unentuduxarop integer(4) Her Ja PK
Content Texkcr varchar(50) Her Her -
CreatedAt Jara cozpanus date Her Her -
Status Craryc varchar(50) Her Her -
Bookld Wnentuduxarop integer(4) Her Ja FK
KHUTH
Userld Wnentuduxarop integer(4) Her Ja FK
MOJTK30BATEIIS

Onucanue aTpulbyToB

tabnurte 12.

Tabnuua 12 — Onucanue aTpuOyTOB CYUTHOCTH «DJIEMEHT KOP3UHbI»

CYIIHOCTH «DNeMeHT KOP3HUHLBD» IIPCACTABJICHO B

HaumenoBanue Omnucanue Tun gaHHBIX Bo3MoxHOCTB Unique Pons
3HAYCHUS
NULL
Id Wnentuduxarop integer(4) Her Ha PK
Quantity Komwmuectso xuur | integer(4) Her Her -
Userld Wnentnduxarop integer(4) Her Ja FK
MOJIB30BATEIIS
Bookld Wnentnduxarop integer(4) Her Ja FK
KHHUTH
Onucanve aTpuOyTOB  CYNTHOCTH  «DJIEMEHT CIHCKAa  OTJIOKEHHOTO»

npejacTaBiieHo B Tabuie 13.
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Tabnuna 13 — Onucanue aTpruOyTOB CYITHOCTH «DJIEMEHT CIIUCKA OTI0KEHHOT0)

KHUTH

HanmenoBanue Omnucanue Tun naHHbBIX Bo3moxHoCTh Unique Ponn
3HAYCHUSI
NULL
Id Wnentuduxarop integer(4) Her Ja PK
Quantity KomuuectBo kuur | integer(4) Her Her -
Userld Unentuduxarop integer(4) Her Ha FK
TI0JTE30BATEIIS
Bookld Unentuduxarop integer(4) Her Ha FK

Omnucanue anI/I6YTOB CYIITHOCTH «HeTaJ'II/I 3aKa3a» IIPCACTABJICHO B Ta6JII/II_[e 14.

Tabmuua 14 — Onucanue aTpruOyTOB CyIHOCTH «/leTanu 3aka3a»

HaumenoBanue Onucanue Tun nanHbIX Bo3MmoxHOCTB Unique Ponp
3HAYCHUS
NULL
Id Wnentuduxarop integer(4) Her Ha PK
Quantity Komuuectso kuur | integer(4) Her Her -
BookPrice LleHa KHUTH decimal(10,2) Her Her -
Bookld Wnentuduxarop integer(4) Her Ja FK
KHUTH
Orderld Wnentuduxarop integer(4) Her Ha FK
OT3BIBA

Onucanue atpu0yToB cyuHocTH «Iloap30Barenny» npeacTaBieHo B Tadbauue 15.

Tabnuma 15 — Onucanue atpudyToB cymHOCTH «Iloab30BaTenb

HaumenoBanue Omucanue Twun ga"HHBIX Bo3moxHOCTB Unique Poib
3HAYCHUS
NULL
Id Wnentuduxarop integer(4) Her Ha PK
Login Jlorun varchar(50) Her Ha -
Password [Mapons varchar(50) Her Her -
Role Ponb varchar(50) Her Her -

Omnucanue atpuOyToB cymHocTH «Bomnpoc» mpencrasieHo B Tabmauie 16.

Ta6nuna 16 — Onucanue aTpuOyTOB CynHOCTH «Bormpocy

HaumeHnoBanue Onucanue Tun qaHHbIX Bo3MmoxHOCTB Unique Poinb
3HAYCHUSI
NULL
Id Wnentuduxarop integer(4) Her Ha PK
Content Texer varchar(50) Her Her -
Created At Jlara co3panus date Her Her -
Userld Wnentnduxarop integer(4) Her Ja FK
MOJIb30BATEIIS




69

[Tponomxkenue Tadauibl 16

HanmenoBanue Omnucanue Tun naHHbBIX Bo3moxHoCTh Unique Ponn
3HAYCHHUS
NULL
Answerld Wnentuduxarop integer(4) Her Ja FK
oTBeTa

Onucanne aTpuOyTOB cyntHOCTH « OTBET» MPEACTABICHO B Tadymie 17.

Tabmuna 17 — Onucanne atpulyToB cyuHOoCTH «OTBET»

HaunmenoBanue Ornncanue Tun naHHBIX Bo3moxHOCTB Unique Ponb
3HAYCHUS
NULL
Id Wnentuduxarop integer(4) Her Ha PK
Content Texkcr varchar(50) Her Her -
CreatedAt JlaTta co3maHus date Her Her -
Userld Unentuduxarop integer(4) Her Ja FK
TOJT30BATEIIS
Questionld Unentudukarop integer(4) Her Ha FK
BOIIpOCa

Onucanue aTpruOyTOB CYITHOCTH «3aKa3 MpejcTaBieHo B Tadmuie 18.

Tabmuna 18 — Onucanue aTpruOyTOB CYITHOCTH «3aKa3»

HaumeHnoBanue Onucanue Tun naHHbIX Bo3MmoxHOCTB Unique Poinb
3HAYCHHUS
NULL
Id Wnentuduxarop integer(4) Her Ja PK
OrderDate Jlata MoKynKu date Her Her -
ShoppingAddress | Aapec nocraBku varchar(50) Her Her -
Total Amount OGas cymma | decimal(10,2) Her Her -
3aKasa
Status Craryc varchar(50) Her Her -
Userld Wnentnduxarop integer(4) Her Ja FK
MOJIB30BATEIIS

Ha nmannHOW ¢u3ndeckoil Moaenu CTPyKTypa 0Oa3bl JTaHHBIX OTOOpakeHa C

yuetom crienudukarmu tunoB CYBJ] Microsoft SQL Server 2019.
3.2 Pa3padoTka cepBepHOii YaCTH NMPUIOKEHUSA

Pa3paboTka cepBepHOM YacTW MNPUIIOKEHHUS MPOU3BOAMIACE B Cpele
nporpammupoBanus Microsoft Visual Studio 2022 na s3eike C# C nmpumeHeHHEM

texHosorun Web API [26]. i B3anmopeiicTBus ¢ 6a30i JaHHBIX MCIIOIb30Bajach
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texHonorus Entity Framework [17]. [duarpamMmma KIJIacCOB CEpBEpPHOM YacTu
MpPECTaBIICHA HA PUCYHKE 9D.

B cooTtBeTcTBUM ¢ apxuTekTypHbIM I1abionoM MVC Bce kitacchl cepBepHOi
YacTH MOKHO Pa3fefiuTh Ha JBE YaCTHU: MOJIEIH, MpeJHA3HAYCHHBIC ISl OMHMCAHUS
JTAHHBIX TPEIMETHON 00JIacTH, U KOHTPOJUIEPHI, st oOpabotku HTTP-3anmpocoB k
cepBepy.

JlmarpaMMa KJ1accoB MoJIeJiel Mpe/IcTaBlIieHa Ha pUCyHKEe 56. DTH Ki1acchl ObUTH
HaIMCaHbl TIPU pa3pabOTKE CEPBEPHOM YacTU MPUJIOKEHUS U HAa OCHOBE MX ObLIa
aBTOMATHYECKHU CreHepupoBaHa 0a3a nmaHHbIX (oaxon Code First) [27].

«Code firsty» (CHauanma KoA) — 3TO MOAXOJ K pa3pabOTKe MPOrpaMMHOrO
oOecrieueHus1, B KOTOPOM CHauajia co3JaéTcsl KOJ| peaiu3allii CUCTEMbI, B YACTHOCTH
OTMCHIBAIOTCSI MOJIETH MIPJIEMETHOM 00JIacTH, a 3aTeM Ha €T0 OCHOBE aBTOMAaTHUECKU
TeHepUPYETCSl COOTBETCTBYIOIIAas cxeMa 0a3bl JNaHHBIX. [IpemMmyiecTBa IaHHOTO

IMoxXoJda 3aKJIII09acTCsA B €I'o IIPOCTOTC U 6I)ICTpOTe.

<<enumeration>>
BookGenre
_ A +Fiction
Guestion i +HonFiction
+id : int 1 0.1 +d: int X +antasy
+Content : string +Content : siring +Science
+CreatedAt - DateTime +CreatedAl - DateTime +Romance
+Mystery
lo- o +Thriller
+Hystorical
1 ] ( Order +Biography
! +d - int
User 0. | +OrderDate : DateTime
+d :int I +ShippingAddress - string
+Login : sfring +Totalamount : decimal <<enumeration>>
+Password - siring +3tatus - OrderSiatus UserRole
+Role : UserRole p +Customer
1 1 1 +Manager
+Admin
0. 0.~ 0
Review Cartitem Wighlistitem -
<<enumeration=>
+|d - int +id :int +d :int ReviewStatus
+Confent - s.inng +Quiantity - int +Quantity : int ~Published
+CreatedAt : DateTime +EditedByM
+Status - ReviewStatus 0.* o.* nedtylfanager
.- o.*
- 1
; 1 . OrderDetail BookCategory
+Id - int -
Book ~Quanity - int +Technical
+d - int ~BookPrice - decimal +Humanties
+Title - string At
+Author : string 0.* +Education
+Price : decimal +Children
+Genre : Book 1 +PopularScience
+Category : BookCategory
+Year :int
+Descripfion : string <<gnumeration>>
+imagePath : siring Order Status
+QuantityinStock : int +Created
+Paid
+Shipped
+Deliveraed

Pucynok 55 — Jluarpamma Kj1acCOB CEpBEPHOM YyacT (MOJIEIN)

JlnarpaMma KJIacCOB CJIOSl KOHTPOJUIEPOB MPEICTaBICHA Ha PUCYHKE 56.
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AuthController BooksController

-_userRepository: IUserReposiony
-_tokenSarvice: TokenSenvice

-_bookRepository: 1BookRepository
-_orderRepository: |0rderRepository

+AuthControllenuserRepository: |UserRepository, tokenSenvice: TokenSenvice) +BooksController{bookRepository: IBookRepository, orderRepositery: [OrderRepository}
+Register{model: RegisterModel): Task<lActionResult= +GetAl): Task=lActionResult>
+Login{madel: LoginModel): Task<lActionResult> +GetByld{id: int): Task=lActionResult=

+Searchitite, author, genre, categony): Task=lActionResult>
+Create{book: BookDio): Task=lActionResult>
+Updan t, book: BookDto): Task<lActionResult=

CartController

+D0ed E'.El:i.di int}: Task=lActionResult=
+GetSiatistics]): Task=lActionResult=

-_carltemRepository: ICantliemRepository
-_bookRepository: IBookRepository

#GetCartitems(): Task<lActionResult=

#ClearCart(): Tazk<lActionResult>

#CanControllencantitermRepository: |CantiterReposiory, bookRepository: IBookRepositony)

+hddToCart{bookld: int, quantity: int]: Task<|ActicnResult> -_nuestionRepository: IQuestionRepasitory
=UpdsteCanitern{bookld: int, quantity: int): Task<lActonResult= +Questicns Controller{questionRepository:10uestion Repository)
+RemoveFromCart{bookld: int): Task=lActionResuli> +AskQuestion{zontent: siring): Task<lActionResult>

QuestionsController

+GetUserQuestions{): Task=lActionResult=

ReviewsContraller
-_reviewRepository: IReviewRepository

AnswersController -_bookRepository: [BookRepository

-_answerRepository: lAnswerRepository

-_questiocnRepository: [QuestionRepository

+ReviewsController{reviewRepaositony: IR2viewRepository, bookRepository: |[BookRepository)
+AddReview{reviewDte: CresteReviewDin): Task<lActionResult=

+AnswersController(answerRepository: |AnswerRepository, guestionRepasitery: [QuestionReposiony) +GetReviswsSyBook(bockld: int): Task<lActionResult> )
+AddAnswerquestionld : int, content : string): Task<lActionResult> +UpdateReview{reviewld: int, reviewDto: EditReviewDta): Task=lActionResult>
+GetAneswersByQuestionquestionld: int); Task<lActionResult: +GetAiRewiews() Task=lActionResult>

+GethllDuestionsWithAnswers(): Task=<lActionResults +GetReviewByld{rewiewld: inf): Task=lActionResult-

OrdersController

-_orderRepesitery: [OrderRepositony

-_bookRepositony: IBookRepositony
-_cantliemRepository: ICariltemRepository

-_orderDetailRepasitory: 10rderDetadRepositony

+GetUserDrders(): Task<lActionResult>

+0rdersController{orderRepository: |OrderRepository, erderDetsilRepository: 10rderDetailRepository, bookRepositery: 1BookRepository, cartlemRepositery: |CartitemPepositony)
+Create0rdercreateOrderDte: CresteCrderCio): Task<lActonResult=

WishlistController

-_wishlistRepository: [\WishiistitemRepository
-_bookRepository: IBookRepository

+WishistControllen{wishistRieposfory-IWishlstitemR epository, bookRepesitory:IBookRe pository)

Pucynok 56 — Jlnarpamma KaccoB cepBepHOI 4acTH (KOHTPOJIEPHI)

bonee nmonpoOHOE omMcaHHWE KIIACCOB €0 KOHTPOJUIEPOB M MX Ha3HAYEHUU

npeacTaBiieHo B Tabuie 19.

Ta6nuna 19 — Onucanue kj1accoB KOHTPOJUIEPOB

Knacc HasnaueHnue

AuthController OTtBevaeT 3a 00pabOTKY 3ampOCOB MO PETHUCTPAMHM U AyTCHTH(PHUKAIUH
MIOJIb30BaTENEH.

AnswersController | OrBeuaer 3a 00paboTKy 3amIpoCcoOB Ha JOOABJICHUE U MTOJYYEHUE OTBETOB Ha
BOIIPOCHI.

BooksController OtBeuaer 3a 00pabOTKy 3ampocoB Ha jJo0aBlieHHe, TOJXy4EHHE,
pEeIaKTUpOBaHME, yOaJieHHMEe KHHUI W3 Karajora, a TaKkKe IOJNyd4eHUe
CTaTUCTHKH.

CartController OtBeuaet 3a 00pabOTKy 3aIIPOCOB Ha MOJyUYeHHE, 100aBICHNE, yIaJeHUE 1
OOHOBJICHHSI KHUT B KOP3HHE.

OrdersController OtBevaer 3a 00pabOTKy 3ampoCOB Ha CO3JAaHHWE M TOJYYCHHS 3aKa3OB
IIOJIb30BaTENICH.

QuestionsController | OtBeyaer 3a 06pabOTKY 3aMPOCOB Ha JOOABICHHS U TOJIYUIEHHUS BOIIPOCOB.

ReviewsController | OtBeuaer 3a 00pabOTKy 3ampocoB Ha JA00aBICHHE, MOJICPUPOBAHUS M
HIOJTy4YCHUsI OT3bIBOB O KHHTAX.
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[Tponomxkenue Tadauib 19

Knacc Haznauenue

WishlistController | OTtBeuaer 3a 06pabOTKy 3aIIpOCOB Ha MOJIy4CHHE, 100aBICHHE, YIaICHHUE 1
KHHT B CITUCKE OTJIOKEHHOTO.

JIMCTUHT cepBEepHOM YacTH IPEICTABIICH B MIPUIIOKEHUHU B.
3.3 Peanu3anusi KJIMEHTCKON YaCTH NPUJIOKEeHUS

Pa3paboTka MOOMJIBHOTO TPHJIOXKCHHS MPOM3BOAMIAach Ha s3bike C# ¢
UCIIOJIb30BaHuEM cpeabl nporpammupoBanus Visual Studio 2022. JImarpamma

KOMITOHEHTOB, OTpakaroliasi CTpyKTypy MporpaMMbl, peJcTaBiIeHa Ha pUCYHKE S7.

<component> @] <<component> @]
7777 EditReviewPagexaml [ 777777777 ditReviewViewModel cs.
B >
an:

>
—
T T I
A - >
= ! 777 IManzge '3ge.x:

Pucynox 57 — Jluarpamma KOMIOHEHTOB MOOUILHOTO MPUIIOKEHUS
Onucanue KOMIIOHEHTOB MpeacTaBieHo B Tadmuile 20.

Tabnuia 20 — KoMmoHEHThI KIIMEHTCKOTO MPUIIOKECHUS

KommnoneHT Ha3nauenue

App.xaml XAML-aiin onucaHus NOJKIIOYaEMbIX PECYPCOB K
TPUIOKEHHIO

App.xaml.cs SIBnsieTca HayanbHOM TOYKOM 3arpy3KH, 3aKPBITUS
NPUIIOKEHHS

AppShell.xaml XAML-aiin onricanust CTpyKTyphl HHTEpQeiica MpUI0KESHUS

AppShell.xaml.cs Peructpupyer cTpaHUIBI IPUIIOKEHHUS, HE BOIIEAIINE B
OCHOBHYIO CTPYKTYpPY

MauiProgram.cs OTBeuaeT 3a MHUIMATIM3ALNIO U KOH(PUTYpaLnio
TPUIIOKEHHS.

LoginPage.xaml XAML-daiin onucanus uHTEpdeiica CTpaHUIIbI AaBTOPU3ALIH

LoginViewModel.cs YrpasisieT JIOTHKO# U JaHHBIMU CTPAHMIIGI aBTOPU3AIHH

RegisterPage.xaml XAML-aiin onucanus uHTEpdEiica CTPAaHHUIIBI PETUCTPAIIMH
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Komnonent Hasznauenue
RegisterViewModel.cs VpasisieT JIOTHKO#M U JaHHBIMU CTPAHMIIBI PETUCTPALIHN
AddBookPage.xaml XAML-aiin onucanus uaTepdeiica CTpaHUIbI 100aBICHUS

KHHUTHU

AddBookViewModel.cs

YHpaBJISIeT JIOTUKOM 1 JaHHBIMHU CTPAHUIIbL I[06aBJIeHI/I$I
KHHUTHU

BookDetailPage.xaml

XAML-daiin onucanus uHTEpdEiica CTpaHHUIIBI TPOCMOTPA
oIpoOHOM MH(OPMALIUY O KHHUTE

BookDetail ViewModel.cs

YrpaBiser JIOTUKOW U JAHHBIMH CTPaHUIIBI IPOCMOTpa
noApoOHOM HHPOPMALIUK O KHUTE

BooksPage.xaml

XAML-daiin onucanus uHTEpdeEiica CTpaHHUIIBI KaTanora
KHUT

BooksViewModel.cs

YHpaBHﬂCT JIOTUKOH U JaHHBIMU CTPAHUIIbI KaTaJIora KHUT

EdirBookPage.xaml

XAML-paiin onucanus uatepderica CTpaHUIbI
pelaKTUpOBaHMs HHPOPMAIIUU O KHUTE

EdirBookViewModel.cs

YrpaBisieT JIOTMKOW U JAHHBIMH CTPaHUIIbl PeJaKTHPOBAHUS
uH(pOpMaILIUU O KHUTE

CartPage.xaml

XAML-aiin onucanus uHrepdeiica cTpaHUIbl KOP3UHBI

CartViewModel.cs

YHpaBJ'IHeT JIOTUKOM 1 JaHHBIMHU CTPAaHUIIbl KOP3WHBI

OrderPage.xaml

XAML-daiin onucanus uHTEpdeiica cTpaHUIIbI 3aKa3a

OrderViewModel.cs

praBJ’IHeT JIOTUKOHN U TaHHBIMH CTPAaHUIIBI 3aKa3a

EditReviewPage.xaml

XAML-aiin onucanus uHTEpdeiica cCTpaHULbI
MOJICpUPOBAHHMSI OT3bIBA

EditReviewViewModel.cs

VYrpasiser J0TMKOW U JaHHBIMM CTPAaHUIIBI MOJIEPUPOBAHUS
OT3bIBa

ManageReviewsPage.xaml

XAML-daiin onucanus uHTEepdeiica cCTpaHUIIbI TPOCMOTpA
OT3BIBOB I MEHEKepa

ManageReviewsPage.xaml

XAML-daiin onucanus uHTEpdeiica CTpaHULbI IPOCMOTPA
OT3BIBOB JUII MEHEIKepa

ManageReviewsViewModel.cs

Vrpasiser T0TMKOW U JaHHBIMHM CTPAaHUIIBI IPOCMOTPA
OT3BIBOB ISl MEHEIKEpa

ReviewsPage.xaml

XAML-daiin onucanus uHTEpdeiica CTpaHULIbI TPOCMOTPA
OT3BIBOB KHUTH

ReviewsViewModel.cs

praBJ’IHCT JIOTMKOM U TAaHHBIMH CTpaHUIbI IPOCMOTPA
OT3bIBOB KHHUT'H

AskQuestionPage.xaml

XAML-aiin onucanus uHTepdeiica cTpaHUIbl 3aJaHUs
BOIIpoOca

AskQuestionViewModel.cs

YHpaBHﬂCT JIOTUKOM 1 JaHHBIMU CTPAHUIIBI 3aJaHU BOIIPOCa

ManageQuestionsPage.xaml

XAML-daiin onucanus uHTEpdEiica CTpaHULBI OTBETA HA
BOIIPOCHI
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Oxonuanue Tadmuis 20

Komnonent Hasznauenue

ManageQuestionsViewModel.cs | Yupaisier TOrukoi u JaHHBIMKA CTPAHHIIBI OTBETA Ha
BOIIPOCHI

UserQuestionsPage.xaml XAML-paiin onucanus natepderica CTpaHUIbl MPOCMOTPa
BOIIPOCOB

UserQuestionsViewModel.cs VYrpagiisieT JJOTUKOW ¥ JAaHHBIMU CTPAHHIIBI IPOCMOTpA
BOIIPOCOB

ProfilePage.xaml XAML-aiin onucanus uaTepdeiica cTpaHuibl mpodus

ProfileViewModel.cs VYrpasiisieT JIOTUKOM U JJAaHHBIMUA CTPAHHIIBI TPO(UIIS

OrderPopup.xaml XAML-aiin onucanus natepderica CTpaHUIbI OIIaThI
3aKasa

StatisticPage.xaml XAML-paiin onucanus uarepdeiica CTpaHUIIbI IPOCMOTPA
CTaTUCTUKH

JuarpaMMa pa3BepTbIBaHMS, HA KOTOPOHM ONMUCHIBAeTCS  (hU3UUYECKOE

pacmnoaoKeHue KOMIIOHEHTOB CUCTEMBI, TIPEICTaBICHA HA PUCYHKE 58.

<<device>>
Windows10

<<execution environment>>

<<device>> <<execution environment>>

Android T WebAnbi Server MS SQL Server
I HTTP WebApi Server saL
«executable»
. 1 1 1 «database»
BookStore. MAUIApp.apk E | «executable» |
BoukSloreAPI.csprojE BookStore.db E

Pucynox 58 — Jluarpamma pa3BepThiBaHUSI MOOMIIEHOTO TTPHIIOKEHUS

Kak M0XHO yBHIETHh Ha TOU IUarpamMme, KIMEHTCKOE MPUIIoKeHne paboTaeT
Ha MOOMJILHOM YCTPOMCTBE 1oJ1 yrpasieHueM cuctembl Android. API 1 6aza maHHbIX
pacroyaratlorcsi Ha cepBepe, pabotaromeM moxa ympasiennem OC  Windows.
BzaumopencTteue MeEXIy CEPBEPHOM U KIMEHTCKOM 4YacTAMU MPUIIOKECHUSA
MPOUCXOAUT C ucCHoJb30BaHueM rmporokona HTTP. BzaumopenctBue wmexay
cepsepom u BJ mpoucxoaut nmpu oMot SQL—3ampocos.

JIMCTUHT KJIMEHTCKON 4acTu IIporpaMMsaIl IMIPEACTABJICH B ITPHUIIOKCHUU I.



4 TecTupoBaHne MPOrpaMMHOTO NMPOAYKTA

4.1 q)YHKHl/IOHaJILHOC TECTUPOBAHUEC YECPHBIM SAIIIUKOM
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TCCTHpOBaHI/Ie MCTOZOM YCPHOTO AIINKA — 3TO BU TCCTUPOBAHUA, ITPHU KOTOPOM

IIPOBCPACTCA (bYHKHI/IOHaJII)HOCTL IMPUIIOKCHUA, C YUYCTOM HC3HAHHUA TOI'O, KakK

YCTpO€HA BHYTPEHHSA CTPYKTypa M HCXOIHBIA KoA. CMBICT JAaHHOTO MOAXOAA

nmoaaBaTb Ha BXOJ PA3JIMYHBIC BXOIHBIC 3HAYCHUA, Ha6J'IIOI[aTB 3a BbIXOJHBIMH

pe3yabTaTaMy ¥ CPaBHUBATh UX C OXHIacMbIMu [28].

PaCCMOTpI/IM I[&HHBIﬁ BUO TCCTUPOBAHHA Ha IPUMEPEC BBOAUMOIO I10JIA

Ha3BaHUsS KHMIU. Humxke B Ta6JII/II_I€ 21 OIIPCACIICHBI I'PaHUIbI AJISA ITIOJISI HA3BAHUC

KHHUT'HU.

Tabnuna 21 — I'panuiibl TECTUPOBAHUS TIOJIA HA3BAHMS KHUTH

I'panunsl
Jlornueckue Wmst conepkuT 3amnpenieHHbie cuMBouibl (J11)
TexHomornueckue Wms anmHHEee MakcuMalibHO Bo3MokHOTO (T1),
Wmst MeHbII€ MUHUMAIBHO BO3MOXKHOTO (T2)
[TponsBoabHBIE MunuManbsHo fonyctumoe 3Hauenue (I11),
MakcumanbHo fomyctuMoe 3Hadenue (112)

PGBy.]'IBTaTBI (I)YHKI_II/IOHEU'ILHOFO TCCTUPOBAHHA Ha IIPHUMCPC II0JIA HA3BAHHA

KHUTH MpPeICTaBICHBI B Ta0uIe 22.

Tabnuua 22 — Pe3ynabTaThl TECTUPOBAHUS BBOJIA MOJISI HA3BAHUSI KHUTU

I'pan | BxogHble naHHbIE BrixogHsle maHHbBIE
HIIBI
JI1 «Boitna Mup Ha3BaHue» OmmOka:  3ampelieHHbIe
cumBoJIbI (Pucynok I.1)
Tl «AGBTIEK3UKAOBrIIEK3NKA GBI K3UKAOBrIek3nk Ao | OmmoKa: JJIAHA
TIEXK3UKAOBI I K3NKAOBIIEK3NKAOBIIe)3nKAOBraex3 | IPCBBIIIACT 100 cumBotOB
NKAOBIIEK3UK 1) (Pucynox I'2)
T2 «A» OmnOKka: JauHa MEHbIIE 2
cumBoJI0B (Pucynoxk I'.3)
IT1 «A» YcenemHo (Pucynox I'.4)
I12 «AOBrICK3UKAOBrICK3NKAOBIICK3UKAOBrIexk3uKAOB | Yememno (Pucynok I'.5)
TIEXK3UKAOBIIeK3UKAOBIIeK3NKA OB IeK3UKAOBIIEK3
AKAOBIIEXK3UK)»
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Bce Tect-keiichl ObLTH MPORIEHBI YCIEIIHO, YTO TOBOPUT O KOPPEKTHOU paboTe

MIPOrpaMMBbI B paMKax MPOBEPKH TOJI Ha3BAHUS KHUTH.
4.2 MoayJibHOE TECTHUPOBAHUE

MoaynbHOE TECTUPOBaHUE — ITO TECTHPOBAHUE MPH KOTOPOM TECTHPYIOTCS
OT/ICJIbHBIC MOJYJIM WM KOMIIOHEHTBI MPOrpaMMbl. TeCTHpOBAHUE MPOBOAUTCS
U30JIMPOBAHO, ABTOMATU3UPOBAHO C MCIOJIb30BaHKEM 3ariyiiek. L{ens MoaynpHOro
TECTUPOBAHUS 3aKJIFOYACTCS B TIPOBEPKE pabOTOCIIOCOOHOCTH OT/ACIBHOTO MOYJISI Ha
KOPPEKTHOCTH padoThI [29].

B manHOM mpoekTe ObLIO MPHHATO PEIICHHE HAMCATh MOIYJIBHBIC TECThI JIJIsI
CepBEpHOM YaCTH TMPHIOKCHUS. PaccMOTpUM TNpPUMEHCHHWE JaHHOTO BHA
TecTHpoBaHWE Ha mpumepe kiacca BooksController, xoTopsrii oTBedaer 3a
n00aBIeHUE, yIAICHHE, PEIaKTUPOBAHUE U TIPOCMOTP KHHUT.

JUist mpoBeleHHsT MOIYJbHBIX TECTOB ObUI pa3pabOTaH TECTOBBIA KJacc
BooksControllerTests, koa koToporo npeacTaBieH B npuioxenun /.

Pe3ynbTaT mpoBeAeHUs MOYJIBHBIX TECTOB MPEJICTABIEH HA PUCYHKE 59.

. TecTupoBaHwe OnwtensHoc Tpu3Hakn CoobweHwe 06 owmnbke
@ BookStore.Tests (10) 671 Mc
49 <[ycTOe NpOCTPaHCTED MMeH> (10) 671 mMc

4 Q BooksControllerTests (10) 671 mc
@ Create_ValidBook_ReturnsCreat... 5 mc
Q Delete_BookExists_ReturnsMNoC... < 1 mc
@ Delete_BookNotFound_Returns... 649 mc
0 GetAll_ReturnsOkResult_WithLis... 2 MC
] GetByld_BookExists_ReturnsOk 3 MC
Q GetByld_BookMotFound_Retum... < 1 mc
] GetStatistics_ReturnsOk_With5t... 6 MC
0 Search_NoBooksFound_Returns... 1 Mc
o Update_BookExists_ReturnsNoC... 5 mMc
(/] Update_BookNotFound_Return... < 1 MmcC

Pucynoxk 59 — Pe3ynbTaThl MOAYIBHOTO TECTUPOBAHUS

Bce TecThl ObUIM yCHENIHO MPOMIEHBI, YTO CBHUIETEIBCTBYET O KOPPEKTHOU

paboTe TeCTUPYEMBIX METOJIOB.
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4.3 MeTpuku Koaa

MeTtpukaMu KOJa HAa3bIBAIOTCS HEKOTOPhIC KOJUYCCTBEHHBIC BEIWYHHBI,
MO3BOJIAIONINE OMNPECTUTh XaPaKTEPUCTHUKU IMPOTPAMMHOTO OOCCIICUCHHUS W
ONPENICNIUTh CIIOKHOCTh, KAU€CTBO U UUTAEMOCTh KOJIa.

Paccmorpum Meton «CreateOrdery, oTBedaromimii 3a MOJIydeHHE BCEX KHHT B

cucreme. Ero xon npeacrasieH B nucTunre 1.

Jluctunr 1 — MeToj1 co3qaHus 3aKa3a

public async Task<IActionResult> CreateOrder ([FromBody]
CreateOrderDto createOrderDto)
{

int userId = int.Parse(User.Claims.FirstOrDefault (c => c.Type
== ClaimTypes.Nameldentifier) .Value);

if (createOrderDto == null || createOrderDto.CartItems == null
| | !createOrderDto.CartItems.Any())
return BadRequest ("Kopsmua nycra.");

// Cosmaem HOBHI 3akas
var order = new Order
{
UserId = userld,
OrderDate = DateTime.UtcNow,
ShippingAddress = createOrderDto.Address,
TotalAmount = createOrderDto.CartItems.Sum(item =>
item.Price * item.Quantity),
Status = OrderStatus.Created,
}i

await orderRepository.AddAsync (order) ;
await orderRepository.SaveChangesAsync(); // CoxpaHsaeM 3akas
u nojyiydaem ero Id

// CospmaeM pmeTanM 3akasa, CBA3HBAS MX C '3aKasoM
foreach (var item in createOrderDto.CartItems)
{
var book = await
_bookRepository.GetByIdAsync (item.BookId) ;
if (book == null) continue;

var orderDetail = new OrderDetail
{
OrderId = order.Id, // CeasnBaeM IeTajM 3akasa C
CO3IaHHBIM 3aKas0M
BookId = item.BookId,
Quantity = item.Quantity,
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BookPrice = book.Price

}s

awalt orderDetailRepository.AddAsync (orderDetail);

await orderDetailRepository.SaveChangesAsync () ;

// OumilaeM KOP3MHY I[IOCJIe CO3IoaHus 3akasza
_cartItemRepository.ClearCart (userld);
await cartItemRepository.SaveChangesAsync () ;

return Ok (new { message = "3akazs ycHnemwHO co3maH." });

JlaHHBIM METOJ HAXOAMUTCS B CEPBEPHON YaCTH IPHUIIOKEHUS U BBI3BIBACTCS IIPU
oopmiieHnn 3aka3a nosap3oBareneM. OH IOJIydaeT AAHHbBIE KOP3UHBI, (GOPMUPYET
3aKa3 U 3alUChIBACT JaHHbIE 3aKa3a B 0a3y JaHHBIX.

Jlist qaHHOTO MeTo/Aa OYAYT BBIUMCIIEHBI ABE FPYIIIIBI METPUK: METPUKHU pa3zMepa

IIPOTPaMMbl U METPUKHU XOJICTEA.
4.3.1 MeTpuKku pa3Mepa nporpaMmmbl

JlaHHbIE METPUKU MPEJACTABISAIOT COOOM TMOJCYET KOJIMYEeCTBa CTPOK
MPOrPaAaMMHOT0 KOJa, @ TAKXKE YHCJa CTPOK C KOMMEHTapUsIMU. JlaHHBIA METOJ JIETOK
JUIS OLIEHKH, @ TaKXe XOPOLIO MOAXOAUT Uil MPOTPAMMHBIX HMPOAYKTOB, KOTOPBIE
HAMMCaHbl HA OJHOM SI3bIKE MPOTrpaMMHUPOBAHMS. Pe3ynbTaTbl BHIUMUCICHUS METPUK

npeactanieHsl B Tabuie 23 [30].

Tabnuia 23 — MeTpuku pazmepa mporpaMMbl

Mertpuka KommuecTBo
KonunuecTBo cTpok Koz1a 44
CTpOKH-KOMMEHTapHH 5)

Taxke BBIUMCIUM TPOIEHT KOoMMeHTapueB. OH paBeH (5/44)*100=11,364.
JlaHHBIN TIOKa3aTeIh YKa3bIBa€T HA HEOOJBIION pa3Mep METO/Ia, YTO TOBOPHUT O TOM,

YTO JAHHBIN METOJ HEe UMEET U30BITOYHBIN WIIH IJIOXO CTPYKTYPUPOBAHHBIN KOI.
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4.3.2 Metpuku XoJjcreaa

JIaHHBI METOJ TMOMOTaeT OIEHUTH CJIOXKHOCTh mporpammbl. [lomydeHHEbIe,
Onmaromapss TOJCYETy, METPUKH [OMOTaloT pa3paboT4MKaM TOHUMATh U
KOHTPOJIMPOBATh CIIO)KHOCTh IPOrPAMMHOTO oOecrieueHus, BBISIBIIATD
NOTCHIIMAJbHBIE OO0JaCTH I ONTHMH3AIMM W TIOBBIIIATh 0O0IIee KadecTBO
nporpaMmMHOro obOecriedeHus. JIjisi BeUMCIACHUS METpPUK XOJCTeda, IMOACUYUTAEM
HEOOXOIMMBIC XapaKTePUCTHKH mporpammabl [31]:

- YHUCJI0 YHUKAJILHBIX OTIepaTopoB N1,

- YHCII0 YHUKATBHBIX OTICPaHIOB N2;

- oO1ree uncio onepatopon N1,

- oOree uncio onepanaos N2.

CocraBuM cloBapb OINEPaTOPOB M OMNEPaHAOB JUIsl BBIUHUCICHUS METPHK.

CrnoBapsb orepaTopoB IIPEACTABIICH B Ta0uIle 24.

Tabmuia 24 — CroBaph orepaTopoB

OmnepaTopsl Yucno BXOXKICHUM
public
async
await
return
if
foreach
var
new

Wl bhRINR ORI

[N
IS

N
oo

[EEN
o

0
185

Sum

AddAsync
SaveChangesAsync
FirstOrDefault
int.Parse

RN RN




[Tponomxenue Tadaubl 24

Omnepatopsl Uucno BXOXKICHUM
TolList 1
ClearCart 1
Value 1
continue 1
Ok 1
Oneparopsl Yucno BXOXKICHHI
BadRequest 1

CrnoBaphb orepaHI0B IIpeCTaBlIeH B Tabimie 25.

Ta6muma 25 — CiioBaph ornepaH/ioB
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Onepanibl

Yucino BXOKICHUH

createOrderDto

Cartltems

User

Claims

ClaimTypes.Nameldentifier

userld

item

Address

TotalAmount

OrderStatus.Created

order

orderDetail

book

Bookld

Quantity

Price

«Kop3una nycra.»

«3aka3 YCHICUIHO CO31aH.»

RlRrlRrRrNwNWRRPRR DR IRRPR AN

Takum oOpazoM, TMOCHE CIOXKEHHUS BCEX YHHMKAJIBHBIX omepatopoB Nl = 27,

MOCJIE CJIOKEHUSI BCEX BXOXKICHUW omepatopoB N2 = 18, mocie CI0XKEHUs BCEX

yHUKaIbHBIX ornepanoB N1 = 93, mocine crnoxkeHus: Bcex BXOXKIAeHUM onepanaoB N2

= 38.

Ha ocnoBe meTpuk Xoiictena MOXKHO BBIYMCIUTD LENBIA P XapaAKTEPUCTHUK

IporpaMmMsl. PaccMOTpuM HEKOTOPBIE U3 HUX.

Pacuér cnoBaps nporpamMMbl MPOU3BOJUTCS MO PopMyIIe:



rac

rIe

rac

rac

rac
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n=nl+n2 =274+ 18 = 45,
N1 — KOIWYECTBO OMEPATOPOB B MPOTPAMME;
N2 — KOJUYECTBO OINEPaHI0B MpOrpaMMme.
Pacuér nnmHbI mporpaMmbl TPOU3BOAUTCS 1O GOpMyIIE:

N = N1+ N2 = 93+ 38 = 131,
N1 — yucio BXOXKIEHHI BCEX ONEPATOPOB B MPOrPAMME;
N2 — yrcio BXOXKIEHUI BCEX OMEepaHI0B IporpaMmMe.
Pacuér 06p€Ma mporpaMMebl IPOU3BOIUTCS MO HOpMYJIE:

V=N % log,n = 44 * log,45 = 242,
N — 1yiMHa nporpammel;
N — cJI0Baph NPOTPaMMBbI.
Pacuér cnoxkHOCTH TPOTrpaMMBbI MPOU3BOAUTCS IO popmyie:
D = (n1/2) » (N2/n2) = (27 /2) = (38/18) = 28,5,
N1l — KOMMYECTBO OMEPATOPOB B MPOTPAMME;
N2 — KOJIMYECTBO OTEPAHIOB IPOrpPaMMe;
N2 — 4rcii0 BXOXKICHUN BCEX OINEepaHI0B IIPOTrpaMMe.
Pacu€r orieHKM MHTEIUIEKTYATbHBIX YCHIIUN TPOU3BOIUTCS O OopMyIIe:
E=DxV =285 * 242 = 6897,

D — cl10HOCTh POTPAMMBI;
V — 00BbEM IPOrpaMMBI.

Ha ocnoBe IMOJIYUCHHBIX XapaKTCPUCTHUK MOKHO CHACIAaThb BbBIBOA, YTO KO,

KOTOpBIﬁ MBI ITPOTECTUPOBATIN 06H3}13€T MaJICHBKUM 06’beMOM, JICTOK AJIs1 IIOHUMAaHUA,

JICTKO AaHAJIMU3HUPYCTCA U Tpe6yeT MCHBIIIC YMCTBCHHLIX 3aTparT AJId HMOAACPIKKH U

OTJIaAKH.
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3akiIoueHue

B Xxoxe BbINONHEHUS BBIMYCKHOW KBalU(UKAIMOHHOW paboOThl  OBLIO
pa3paboTaHo MOOWMIJIBHOE MPOrpPaMMHOE MPHUIOKEHUE I aBTOMATHU3UPOBAHHOTO
YIPABJICHHS KHUKHBIM MarasuHOM.

Ha srane ananuza tpeGoBaHuii ObLI MIPOBEACH aHAIN3 MPEIMETHON 00acTu U
MOCTAaHOBKA 3a/layd, OBLIM BBIICICHBI OCHOBHBIC (YHKIMHM TPUIOKECHHS. bbuT
MIPOAHATIM3UPOBAH PHIHOK aHAJIOTUYHBIX TPOTrPAMMHBIX IMPOTYKTOB, B PE3YJIHTATE YETO
OBLIIM BBISBJIICHBI TUTFOCHI U MUHYCBI, OBbUTH BBISIBIICHBI TPEOOBAHUS K MIPOTPAMMHOMY
IPOAYKTY M IPOU3BECH aHAJHN3 IEJIEBOM ayIUTOPHH.

bbl10 OCyIIeCTBICHO IUIAaHUPOBAaHUE W O0BEM 3aTpayMBaAEMOro OFOJIKETa.
OO6uuit cpok pa3padboTku coctaBisgeT 62 nus. Ob6mas cymma pa3paboTKU COCTABISET
427860 pyo6uieii. lanHble TOKa3aTean TOBOPAT 00 IKOHOMUYECKOM 11e1€CO00pa3HOCTH
pa3pabaThiBa€MOT0 MPOAYKTA.

Ha srame npoexktupoBaHus ObUTH BEIOPAHBI TEXHOJIOTHH U HHCTPYMEHTAILHBIE
cpenctBa pa3padoTku. CIipoeKTUPOBaHBI MO 0a3bl JAHHBIX, a TAKKE CEPBEPHAS U
KJIMEHTCKAs 4aCTU MPUIIOKEHUS.

Ha srtame pa3paboTku Oblna pa3zpaboraHa 0a3za JaHHBIX C HCIOJIb30BAHUEM
s3bika mporpammupoBanus SQL u passépuyra moxa ynpasineaunem CYBJ] Microsoft
SQL Server 2019. Cepsepnas yacTh NpujIoKeHHs OblIa pa3paboTaHa Ha si3bike C# ¢
UCIIOIb30BaHUEM cpenbl  mporpammupoBanus Microsoft Visual Studio 2022.
Knuentckas dacte Obwia paspabotaHa Ha s3bike C# C HCIOIB30BAHUEM CPEIbI
nporpammupoBanus Microsoft Visual Studio 2022.

B xome tectupoBaHus NpUIOKEHUs OblIa MPOBEPEHA pabOTOCIIOCOOHOCTh U
KOPPEKTHOCTh pa3padaThiBa€MOro NpOAYKTa. BbUM MOACYMTAHBI METPHUKHU IS
aHanu3a koaa. Ha naHHOM sTamne Bce OMMOKY ¥ HEA0UEThl ObLIIN YCTPaHEHBI.

B nanpHeiimeM miuaHupyeTcst OnmyOJUKOBaTh MPHUIOKEHUE B OHJIAMH MapKeTe
Google Play. Co3mare BepcHio MPUIOKCEHHUS JIsS ONEpalMOHHBIA cuctembl 10S u

OITyOJIMKOBATh €r0 CEPBEPHYIO YacTh Ha 001auHOM cepBuce Azure Mobile Services.
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Takum 06pa3om, B X0/ BBITIOJIHEHUSI BBITYCKHOW KBaTU(UKAIITMIOHHON PabOThI

OBLIN YCIICITHO BBITNTOJIHCHBI BCC ITOCTABJICHHLIC 3aa4H.
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Android — MoOMIIbHAs OTIepallMOHHAs CHCTeMa JIJIsl CMapT(OHOB, IUIAHIICTOB U
JIPYTUX MOOWMIIBHBIX YCTPOWMCTB, pa3pabaTbiBaeMasl W BBITyCKaeMas aMEpPUKAHCKOM
xommanueit Google u ucnosp3yemMast Ha MOAABISIONIEM OOJIBITMHCTBE COBPEMEHHBIX
MOOUJIBHBIX YCTPONCTB.

API (Application Programming Interface) — Habop roToBBIX KJIacCOB, (YYHKITUH,
IpolLenyp, KOHCTAaHT U CTPYKTYp, MPEIOCTABISIEMBIX MPWIOKEHHEM WU
OTIEPAITMOHHOW CHUCTEMOW IS WCIOJB30BaHHWS BO BHEIIHHUX IPOTPaAMMHBIX
MPOYKTaX.

RUP (Rational Unified Process) — meTomonorus pa3paOboTKu MPOrpaMMHOTO
oOecriedeHus, B OCHOBE KOTOPOH JIEKUT UTEpATHUBHAS MOJIENb pa3paboTKy.

SQL (Structured Query Language) —  JCKJIapaTUBHBIN SI3BIK
MIPOTrPAaMMHUPOBAHMS, MPUMEHSCMBIA I CO3daHUS W MOAWU(UKAIIMK JTaHHBIX B
peSMOHHON 0a3ze NaHHBIX, padoTaromied MOoJA YIPAaBICHHUEM COOTBETCTBYIOIIEH
CUCTEMOM yrpaBjieHHUs 6a3aMu JaHHBIX, a TAKXKE JIJIS1 YIIPABIICHUS STUMU JAHHBIMH.

HTTP (HyperText Transfer Protocol) — mpoTokon NpUKIaIHOTO YPOBHS
nepe1adn JaHHBIX, OCHOBAHHBIN Ha TEXHOJIOTHH «KJIHMEHT—CEPBEPY.

UML (Unified Modeling Language) — s3blk rpadguueckoro OMHCAHHS IS
OOBEKTHOTO MOJEIMPOBAHUS B 00JIaCTU pa3pabOTKU MPOrpaMMHOro obOecreyeHus,
MOJICTUPOBAHUSI OU3HEC—IPOIECCOB, CUCTEMHOT'O0 MPOCKTUPOBAHUS U OTOOpaKEHUs
OpTaHU3alMOHHBIX CTPYKTYP.

NET MAUI (.NET Multi-Platform App Ul) — 310 kpocc—tuatdopmeHHas
maTdopMa JIjIs CO3IaHMs COOCTBEHHBIX MOOMIBHBIX M KJIACCHUSCKUX TIPHIIOKESHHUH C
nomomso C# u XAML.

Entity  Framework —  mpeacraBiaseTr — CHCHHMAIbHYIO  OOBEKTHO—
OpPUMEHTHUPOBAHHYIO TEXHOJOTHIO Ha 0a3e ¢ppeitmBopka .NET ass paboThl ¢ JaHHBIMH,
o0JaiaeT BEICOKUM YPOBEHEM a0CTpaKIUU, KOTOPBIM MO3BOJISIET a0CTParupoBaThCs OT

camoii 0a3bl JaHHBIX U pa60TaTb C AaHHBIMH HC3aBUCUMO OT THUIIA XpaHUJIUIIIA.
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HcxoaHbii KO CEPBEPHOH YaCTH



Jluctuur b.1 — ®aiiin Answer.cs

namespace BookStore.Domain.Entities;

/// <summary>

/// Momernb OTBeTa Ha BOIPOC.
/// </summary>

public class Answer

{

/// <summary>

/// VmeHTudmxaTop OTBETAa.
/// </summary>

public int Id { get; set; }

/// <summary>

/// TexkcT oTBeTa.

/// </summary>

public string Content { get; set; } = string.Empty;

/// <summary>

/// IaTa co3maHusa OTBeTa.

/// </summary>

public DateTime CreatedAt { get; set; } = DateTime.UtcNow;

/// <summary>

/// VoeHTudMKaATOP BOIPOCA.

/// </summary>

public int QuestionId { get; set; }

/// <summary>

/// HaBUTALUMOHHOM CBOMCTBO BOIpPOCA.

/// </summary>

public Question Question { get; set; } = null!;

/// <summary>

/// Tlonb30BaTEjyb, OTBETUBIIMIM Ha BOMIPOC.
/// </summary>

public int UserId { get; set; }

/// <summary>
/// HaBUTaLMOHHOE CBOMCTBO I[IOJIL30BaTejId, OTBETUBIIETO Ha

BOIIPOC .

}

/// </summary>
public User User { get; set; } = null!;

Jluctunr b.2 — ®aiin Book.cs

using BookStore.Domain.Enums;

namespace BookStore.Domain.Entities;

/// <summary>
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/// KHura B KaTajore.
/// </summary>
public class Book

{

/// <summary>

/// VneHTnOUKaATOP KHUIMN.
/// </summary>

public int Id { get; set; }

/// <summary>

/// HasBaHmMe KHUTMU.

/// </summary>

public string Title { get; set; } = null!;

/// <summary>

/// ABTOpP KHUIMU.

/// </summary>

public string Author { get; set; } = null!;

/// <summary>

/// lleHa KHUIU.

/// </summary>

public decimal Price { get; set; }

/// <summary>

/// XaHp KHUIMU.

/// </summary>

public BookGenre Genre { get; set; }

/// <summary>

/// KaTeropmusa KHUTHU.

/// </summary>

public BookCategory Category { get; set; }

/// <summary>

/// Ton m3maHusa KHUTU.

/// </summary>

public int Year { get; set; }

/// <summary>
/// OnmcaHMe KHUI'U.
/// </summary>

public string Description { get; set; } = null!;

/// <summary>

/// TlyTb K U300pPaXeHUID KHUTU.

/// </summary>

public string ImagePath { get; set; } = null!;

/// <summary>
/// KOIMUYecTBO KHUT B HaJIUUWM.
/// </summary>
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public int QuantityInStock { get; set; }

/// <summary>

/// OT3HBE O KHUTE.

/// </summary>

public ICollection<Review> Reviews { get; set; } = new
List<Review> () ;

}

Jluctunr b.3 — ®aiin Cartltem.cs

namespace BookStore.Domain.Entities;

/// <summary>
/// DIeMeHT KOP3UHH.
/// </summary>
public class CartlItem
{
/// <summary>
/// VmeHTudmuxaTop sJEeMeHTa KOP3WHEH.
/// </summary>
public int Id { get; set; }

/// <summary>

/// VmeHTuduraTop KHUITM, IOOABJIEHHOMV B KOP3UHY.
/// </summary>

public int BookId { get; set; }

/// <summary>

/// KHuTa, KOTOpas HAXOOUTCS B KOP3WHE I10JIb30BaTEesd.
/// </summary>

/// <remarks>HaBuraumoHHOE CBOMCTBO.</remarks>
public Book Book { get; set; } = null!;

/// <summary>

/// VmeHTudmukaTop IOJL30BATEJIS, KOTOPOMY IPMHAIJISXUT KOP3WHA.
/// </summary>

public int UserId { get; set; }

/// <summary>

/// Tlonb30BaTEJIb, KOTOPOMY MNPUHAIJISXMT KOP3MHA.
/// </summary>

/// <remarks>HaBuraumMoHHOE CBOMUCTBO.</remarks>
public User User { get; set; } = null!;

/// <summary>

/// KolmmMuecTBO KHUI B KOP3UHE.

/// </summary>

public int Quantity { get; set; }
}

JIuctuur b.4 — ®aiin Order.cs
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using BookStore.Domain.Enums;

namespace BookStore.Domain.Entities;

/// <summary>

/// 3akas moJjib30BaTesid.
/// </summary>

public class Order

{

/// <summary>

/// UneHnTubrkaTop 3akasa.
/// </summary>

public int Id { get; set; }

/// <summary>

/// UneHTrOMKaTOp MOJIL30BATEJIS, KOTOPOMY MIPUHAIJIEXUT 3aKas.
/// </summary>

public int UserId { get; set; }

/// <summary>

/// Tlojlb30BaTesyIb, KOTOPOMY IMIPMHAIJIEXUT 3akKas.
/// </summary>

/// <remarks>HaBuUraumMoHHOE CBOMCTBO.</remarks>
public User User { get; set; } = null!;

/// <summary>

/// IaTa n BpeMs CO3IaHMA 3akKasza.

/// </summary>

public DateTime OrderDate { get; set; }

/// <summary>

/// Ampec ImocTaBKM 3akKasa.

/// </summary>

public string ShippingAddress { get; set; } = null!;

/// <summary>

/// Obmasa cyMMa 3akasa.

/// </summary>

public decimal TotalAmount { get; set; }

/// <summary>

/// Craryc 3akasa.

/// </summary>

public OrderStatus Status { get; set; }

/// <summary>

/// DJeMeHTH 3akasa (KHUIM B 3akKase).

/// </summary>

public ICollection<OrderDetail> OrderDetails { get; set; } =

new List<OrderDetail> () ;

}



JIuctuur B.5 — ®@aiin OrderDetail.cs

namespace BookStore.Domain.Entities;

/// <summary>
/// Ileranu 3akasa.
/// </summary>
public class OrderDetail
{
/// <summary>
/// VimeHTudmuxaTop HeTalu 3akasz3a.
/// </summary>
public int Id { get; set; }

/// <summary>

/// NmeHTuUdMKATOP 3akKasa, K KOTOPOMYy OTHOCMTCH IOeTallb 3akasa.
/// </summary>

public int OrderId { get; set; }

/// <summary>

/// 3akas, K KOTOPOMY OTHOCHTCH IeTajlb 3akasa.
/// </summary>

/// <remarks>HaBUTralLMoOHHOE CBOMCTBO.</remarks>
public Order Order { get; set; } = null!;

/// <summary>

/// VneHTudukaTop KHUIM, KOTOpas BXOOUT B IeTalJlb 3akasz3a.
/// </summary>

public int BookId { get; set; }

/// <summary>

/// KHuTa, kKOTOpas BXOIMUT B IeTaJlb 3akasz3a.

/// </summary>

/// <remarks>HaBuUraumMoHHOE CBOMCTBO.</remarks>
public Book Book { get; set; } = null!;

/// <summary>

/// KommMuecTBO KHMI B IOeTajM 3aKasa.
/// </summary>

public int Quantity { get; set; }

/// <summary>

/// leHa KHMITM B MOMEHT 3akKas3a.

/// </summary>

public decimal BookPrice { get; set; }

}

Jluctunr b.6 — daiin Question.cs

namespace BookStore.Domain.Entities;

/// <summary>
/// Momesb BOMNpOCa, 3aIlaHHOTO II0JIL30BATEJIEM.
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/// </summary>
public class Question

{

}

/// <summary>

/// UnenTubmkaTop BOIpoOCa.
/// </summary>

public int Id { get; set; }

/// <summary>

/// TexkcT BOMIpOCA.

/// </summary>

public string Content { get;

/// <summary>
/// IaTa cozmaHus BoOIpoca.
/// </summary>

set; } = string.Empty;

public DateTime CreatedAt { get; set; } = DateTime.UtcNow;

/// <summary>

/// VomeHTudMKaATOPp IOJB30BATEJIS, 3adaBllero BOIPOC.

/// </summary>

public int UserId { get; set;

/// <summary>

}

/// HaBuUDauMOHHOE CBOMCTBO II0OJIL30BATEJIS.

/// </summary>
public User User { get; set;

/// <summary>

/// OTBeT, IaHHLI Ha BOIPOC.
/// </summary>

public Answer? Answer { get;

JIuctunr B.7 — ®aiin Review.cs

using BookStore.Domain.Enums;

} = null!;

set; }

namespace BookStore.Domain.Entities;

/// <summary>

/// OT3HB NOJb30BATEJNIA Ha KHUTY.
/// </summary>

public class Review

{

/// <summary>

/// UneHTudrKaToOp OT3LIBA.
/// </summary>

public int Id { get; set; }

/// <summary>

/// VneHTudukaTop KHUTY, K KOTOPOM OTHOCUTCS OTS3HB.

/// </summary>
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}
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public int BookId { get; set; }

/// <summary>

/// KHUTa, K KOTOPOM OTHOCUTCH OTS3HIB.

/// </summary>

/// <remarks>HaBuraumoHHOE CBOMCTBO.</remarks>
public Book Book { get; set; } = null!;

/// <summary>

/// VneHTrbukaToOp MNOJBL30BATEJIS, OCTABMBIIETO OT3HB.
/// </summary>

public int UserId { get; set; }

/// <summary>

/// Tonb3o0oBaTeNb, OCTABUBIMIA OT3HB.

/// </summary>

/// <remarks>HaBuUraumoHHOE CBOMCTBO.</remarks>
public User User { get; set; } = null!;

/// <summary>

/// ComepxaHue OT3HIBA.

/// </summary>

public string Content { get; set; } = null!;

/// <summary>

/// IDaTa M BpeMsa CO3IOaHMS OT3HEBA.

/// </summary>

public DateTime CreatedAt { get; set; }

/// <summary>

/// Craryc OT3HBa.

/// </summary>

public ReviewStatus Status { get; set; }

JIuctunr b.8 — dain User.cs

using BookStore.Domain.Enums;

namespace BookStore.Domain.Entities;

/// <summary>

/// Tonb30oBaTElb CUCTEMH .
/// </summary>

public class User

{

/// <summary>

/// VoeHTudMKaTop IOJbL30BATEJIL.
/// </summary>

public int Id { get; set; }

/// <summary>
/// VIMsa moJb3oBaTesA.
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/// </summary>
public string Login { get; set; } = null!;

/// <summary>

/// Taponp NOJb30BATEJsA.

/// </summary>

public string Password { get; set; } = null!;

/// <summary>

/// PoJyb mnoJyib30BaATEJA.

/// </summary>

public UserRole Role { get; set; }

/// <summary>

/// OT3HBHE [OJIb30BATEJIA.

/// </summary>

public ICollection<Review> Reviews { get; set; } = new
List<Review> () ;

/// <summary>

/// Kop3muHa [0JIb30BaTENS.

/// </summary>

public ICollection<CartItem> CartItems { get; set; } = new
List<CartItem> () ;

/// <summary>

/// CHMCOK )eJjlaeMOTO IMOJIb30BaTeNId.

/// </summary>

public ICollection<WishlistItem> WishlistItems { get; set; } =
new List<WishlistItem> () ;

/// <summary>

/// Bakasel NoJb30BaTeJId.

/// </summary>

public ICollection<Order> Orders { get; set; } = new
List<Order>();

/// <summary>

/// BOHOPOCH HOOJb30BaTEsNA.

/// </summary>

public ICollection<Question>? Questions { get; set; }

/// <summary>

/// OTBeTH MOJIb30BaTeJIA.

/// </summary>

public ICollection<Answer>? Answers { get; set; }

}

Jluctunr B.9 — ®aiin Wishlistltem.cs

namespace BookStore.Domain.Entities;

/// <summary>
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/// DJeMeHT CIOMCKa OTJIOXKEHHOTO.
/// </summary>
public class WishlistItem

{

/// <summary>

/// VNOeHTudMKaATOp SJIEMEHTAa CIMCKa OTJIOXKEHHOTO.
/// </summary>

public int Id { get; set; }

/// <summary>

/// VmeHTudmxaTop KHUTY, OOOABJIEHHOM B CIOMCOK OTJIOXEHHOTO.
/// </summary>

public int BookId { get; set; }

/// <summary>
/// Kuura, KOTOpas HaxXOOUTCS B CIMCKE OTJIOXKEHHOTO

II0JIb30OBAaTEJIA .

/// </summary>
/// <remarks>HaBuUTralLmMOHHOE CBOMUCTBO.</remarks>
public Book Book { get; set; } = null!;

/// <summary>
/// VOeHTudMKATOP IOJIL30BATEJIS, KOTOPOMY IIPUHAIJIEXUT CIMCOK

OTJIOXKEHHOTIO.

}

/// </summary>
public int UserId { get; set; }

/// <summary>

/// Tlonb30BaTEJIb, KOTOPOMY MNPUHANIEXUT CIMCOK OTJIOXEHHOTO.
/// </summary>

/// <remarks>HaBuralumoHHOE CBOMCTBO.</remarks>

public User User { get; set; } = null!;

/// <summary>

/// KonmmuecTBO KHUI' B CIMUCKE OTJIOXKEHHOTO.
/// </summary>

public int Quantity { get; set; }

Jluctunr b.10 — ®aitn BookCategory.cs

namespace BookStore.Domain.Enums;

/// <summary>

/// Kareropmsa KHUIMU.

/// </summary>

public enum BookCategory

{

/// <summary>

/// TexHuueckas JUTepaTypa.
/// </summary>

Technical,



/// <summary>

/// TyMaHUTapPHEE HAYKM.
/// </summary>
Humanities,

/// <summary>
/// VWCKyCcCTBO.
/// </summary>
Art,

/// <summary>
/// ObpasoBaHue.
/// </summary>
Education,

/// <summary>
/// Ierckas.
/// </summary>
Children,

/// <summary>

/// HayudHO-TIONyJISpHAS JIUTepaTrypa.
/// </summary>

PopularScience,

Unknown

}

Jluctunr b.11 — ®aiin BookGenre.cs

namespace BookStore.Domain.Enums;

/// <summary>
/// XaHp KHUTU.
/// </summary>
public enum BookGenre
{
/// <summary>
/// ®aHTacTUKa.
/// </summary>
Fiction,

/// <summary>

/// HoH-dUKmH (HAYUYHO-IIOMNYJIAPHAS JIMTepaTypa) .

/// </summary>
NonFiction,

/// <summary>
/// deHTEsM.
/// </summary>
Fantasy,

/// <summary>
/// HayuHasa JuTepaTypa.
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}

Jluctunr B.12 — ®aiin OrderStatus.cs

namespace BookStore.Domain.Enums;

/// </summary>
Science,

/// <summary>
/// PomaH.

/// </summary>
Romance,

/// <summary>

/// HeTexkTus.

/// </summary>
Mystery,

/// <summary>
/// Yxach.

/// </summary>
Thriller,

/// <summary>

/// VicTopnueckas JuTepaTypa.

/// </summary>
Historical,

/// <summary>
/// Buorpadus.
/// </summary>
Biography,
Unknown

/// <summary>

/// Craryc obopMiieHus 3akKasa.

/// </summary>

public enum OrderStatus

{

/// <summary>
/// Cosman.
/// </summary>
Created = 0,

/// <summary>
/// Onmauex.
/// </summary>
Paid = 1,

/// <summary>
/// OrnpasieH.
/// </summary>
Shipped = 2,
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/// <summary>
/// IocTaBjeH.
/// </summary>
Delivered = 3

}

Jluctunr b.13 — daiin ReviewStatus.cs

namespace BookStore.Domain.Enums;

/// <summary>
/// CraTyc OT3HBa.
/// </summary>
public enum ReviewStatus
{
/// <summary>
/// OnyBauxoBaH.
/// </summary>
Published = O,

/// <summary>
/// VIBMEHEH MeHEeIXepPOM.
/// </summary>
EditedByManager = 1

}

JIuctunr B.14 — ®@aiin UserRole.cs

namespace BookStore.Domain.Enums;

/// <summary>
/// PoJb MNOJIb30BATEJIS B CHUCTEMEe.
/// </summary>
public enum UserRole
{
/// <summary>
/// TlokynaTessb.
/// </summary>
Customer = O,

/// <summary>

/// MeHnemxep no paboTe C KIMEHTAMMU.

/// </summary>
Manager = 1,

/// <summary>
/// AIMMHUCTPaTOP.
/// </summary>
Admin = 2

}

Jluctuur B.15 — ®aitn BookStoreDbContext.cs
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using BookStore.Domain.Entities;
using BookStore.Domain.Enums;
using Microsoft.EntityFrameworkCore;

namespace BookStore.Infrastructure.Db;

/// <summary>
/// KoHTexkcT 0as3bl IAaHHHX OIS KHWKHOTO Maras3uHa.
/// </summary>
public class BookStoreDbContext : DbContext
{
/// <summary>
/// KOHCTPYKTOpP KOHTekKCTa Oasbl IaHHEX.
/// </summary>
/// <param name="options">llapameTpn koHTekcTa Bl .</param>
public BookStoreDbContext (DbContextOptions<BookStoreDbContext>
options) : base (options)
{
Database.EnsureCreated() ;

}

/// <summary>

/// Tojb30BaTE M KHMXHOTO MaIlas3MuHa.

/// </summary>

public DbSet<User> Users => Set<User>();

/// <summary>

/// KHMTM B KHMXHOM MaTas3MuHE.

/// </summary>

public DbSet<Book> Books => Set<Book>();

/// <summary>

/// OT3LBB Ha KHUTU.

/// </summary>

public DbSet<Review> Reviews => Set<Review> () ;

/// <summary>

/// Kops3mHa NOJb30BaTeJIeN.

/// </summary>

public DbSet<CartItem> CartItems => Set<CartItem> () ;

/// <summary>

/// CHUCOK OTJIOXEHHOTO IJIA IIOJIb30BaTeJsIel.

/// </summary>

public DbSet<WishlistItem> WishlistItems =>
Set<WishlistItem> () ;

/// <summary>

/// 3akase MIOJIb30BATEJIEN.

/// </summary>

public DbSet<Order> Orders => Set<Order>();
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/// <summary>

/// IeTanu 3axkas0B [OJIb30BaTesel.

/// </summary>

public DbSet<OrderDetail> OrderDetails => Set<OrderDetail>();

/// <summary>

/// BOOpPOCH MOJIb30BaTeJIel.

/// </summary>

public DbSet<Question> Questions => Set<Question>();

/// <summary>

/// OTBETH Ha BONPOCH.

/// </summary>

public DbSet<Answer> Answers => Set<Answer>();

/// <summary>

/// KoHburypaumsa Momesn Oas3bl HaHHBX .

/// </summary>

protected override void OnModelCreating (ModelBuilder
modelBuilder)

{
base.OnModelCreating (modelBuilder) ;

// YHUKAaJbHBEI JIOTUH

modelBuilder.Entity<User> ()
.HasIndex (u => u.Login)
.IsUnique() ;

// OrHomeHusa "HoJb30BaTENb — OT3HB"

modelBuilder.Entity<Review> ()
.HasOne (r => r.User)
.WithMany (u => u.Reviews)
.HasForeignKey (r => r.UserId);

// OTHomeHuda "kHUTEA — OT3HB"

modelBuilder.Entity<Review> ()
.HasOne (r => r.Book)
.WithMany (b => b.Reviews)
.HasForeignKey (r => r.BookId);

// KopszuHa

modelBuilder.Entity<CartItem> ()
.HasOne (ci => ci.User)
.WithMany(u => u.CartItems)
.HasForeignKey (ci => ci.UserId);

modelBuilder.Entity<CartItem> ()
.HasOne (ci => ci.Book)
.WithMany ()
.HasForeignKey (ci => ci.BookId);

// CIOUCOK OTJIOXEHHOTO
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modelBuilder.Entity<WishlistItem> ()
.HasOne (wi => wi.User)
.WithMany(u => u.WishlistItems)
.HasForeignKey (wi => wi.UserId);

modelBuilder.Entity<WishlistItem> ()
.HasOne (wi => wi.Book)
.WithMany ()
.HasForeignKey (wi => wi.BookId);

// 3akaswl

modelBuilder.Entity<Order> ()
.HasOne (o0 => o0.User)
.WithMany (u => u.Orders)
.HasForeignKey (o => o.UserId);

// Derann 3axkasa

modelBuilder.Entity<OrderDetail> ()
.HasOne (od => od.Order)
.WithMany (o => o0.0rderDetails)
.HasForeignKey (od => od.OrderId);

modelBuilder.Entity<OrderDetail> ()
.HasOne (od => od.Book)
.WithMany ()
.HasForeignKey (od => od.BookId);

// CBA3b BoOmNpoOCa C IOJIb30BaTeJIeM
modelBuilder.Entity<Question> ()
.HasOne (g => g.User)
.WithMany (u => u.Questions)
.HasForeignKey (g => g.UserId)
.OnDelete (DeleteBehavior.Restrict) ;

// CBg3b OoTBeTa C BOINPOCOM U IOJIb30BATEJIEM
modelBuilder.Entity<Answer> ()
.HasOne (a => a.Question)
.WithOne (g => g.Answer)
.HasForeignKey<Answer>(a => a.QuestionId)
.OnDelete (DeleteBehavior.Restrict);

modelBuilder.Entity<Answer> ()
.HasOne (a => a.User)
.WithMany (u => u.Answers)
.HasForeignKey(a => a.UserId)
.OnDelete (DeleteBehavior.Restrict) ;

modelBuilder.Entity<Book> () .HasData (
new Book ][]

{

new Book

{
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Id =1,

Title = "BowHa u mMup",
Author = "Jler ToJsicTom",
Price = 499.99m,

Genre = BookGenre.Romance,

Category = BookCategory.Education,

Year = 1869,

Description = "Snuueckoe NPOMBBEHNEHME O XMUIHU
Poccum B Hauane XIX Beka.",

ImagePath =
"Resources/Images/war and peace.jpg",

QuantityInStock = 10

by

new Book

{
Id = 2,
Title = "IllpecTynjieHue ¥ HakaszaHue",
Author = "®émop HJocToerckum",

Price = 399.99m,

Genre = BookGenre.Romance,

Category = BookCategory.Education,

Year = 1866,

Description = "IICUXOJOTHMUYECKUNM poMaH O Oopbbe
COBECTM U MCKynjJeHum.",

ImagePath =
"Resources/Images/crime and punishment.jpg",

QuantityInStock = 5

by

new Book

{
Id = 3,
Title = "Mactep u Maprapura",
Author = "Muxawmn Bynrakor",

Price = 459.99m,

Genre = BookGenre.Romance,

Category = BookCategory.Education,

Year = 19067,

Description = "MucTuUeCcKMMV POMaH O JIOOBMU,
BJIaCTM M UeJioBeueckoMu npupozne.",

ImagePath =
"Resources/Images/master and margarita.jpg",

QuantityInStock = 8

}
1)

modelBuilder.Entity<User> () .HasData (
new User ][]
{
new User
{
Id =1,

Login "admin",



Role = UserRole.Admin,
Password = "123456"
Yo

new User

Id = 2,
Login = "manager",
Role = UserRole.Manager,
Password = "123456"

}I

new User

Id = 3,
Login = "customer",
Role = UserRole.Customer,
Password = "123456"

by

}

JIuctunr B.16 — ®aiin AnswersController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.DTOs;

using BookStore.Domain.Entities;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using System.Security.Claims;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KouTposyep njis paboTel C OTBETaMM Ha BOIPOCH.

/// </summary>

[ApiController]

[Route ("api/answer") ]

[Authorize]

public class AnswersController : ControllerBase

{
private readonly IAnswerRepository answerRepository;
private readonly IQuestionRepository questionRepository;

/// <summary>

/// KOHCTPYKTOP KJjlacca.

/// </summary>

/// <param name="answerRepository">PemnosmuTopuit
oTBeTOB.</param>

/// <param name="questionRepository">PenosuTopun
BONPOCOB .</param>
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public AnswersController (IAnswerRepository answerRepository,
IQuestionRepository questionRepository)
{
_answerRepository = answerRepository;
_questionRepository = questionRepository;

}

/// <summary>

/// IHDoBaBjieHMe OTBEeTa Ha BOIPOC.

/// </summary>

/// <param name="questionId">UnenTubmkaTop Bompoca.</param>

/// <param name="content">TexcT oTBeTa.</param>

[HttpPost ("{questionId}") ]

public async Task<IActionResult> AddAnswer (int questionId,
[FromBody] string content)

{
if (string.IsNullOrWhiteSpace (content))

return BadRequest ("TekxcT oTBeTa He MOXeT OBITHb
nycTemMm. ") ;

// TlpoBepka CymeCTBOBAHMS BOIpPOCa

var question = await
_questionRepository.GetQuestionByIdAsync (questionId) ;
if (question == null)
return NotFound ("Bonpoc He HauzgeH.");

// Tonyuenue 1D MOJIbE30BATEJIA
var userId = int.Parse(User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier)?.Value 2?2 "0");

if (userId == 0)
return Unauthorized() ;

var answer = new Answer

{
QuestionId = questionId,
UserId = userld,
Content = content,
CreatedAt = DateTime.UtcNow

}s

await answerRepository.AddAnswerAsync (answer);
return Ok ("OrBeT ycrnemHo pobaBjeH.");

}

/// <summary>

/// TlonyueHue BCeX OTBETOB Ha BOIPOC.

/// </summary>

/// <param name="questionId">UnmenrudémxkaTop BOMNpOCa.</param>

[HttpGet (" {questionId}") ]

public async Task<IActionResult> GetAnswersByQuestion (int
questionId)
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var answers = await
_answerRepository.GetAnswersByQuestionIdAsync (questionId) ;
return Ok (answers) ;

}

/// <summary>

/// TojnyueHue BCex BOINPOCOB UM MX OTBETOB.

/// </summary>

[HttpGet ("all") ]

[AllowAnonymous] // Cmeyaem nyOJMUHBIM JIS yOOOCTBA
TEeCTUPOBAHUS

public async Task<IActionResult> GetAllQuestionsWithAnswers ()

{

var questions = await

_questionRepository.GetQuestionsAsync();

var questionsWithAnswers = questions.Select (g => new
QuestionDto
{
Id = g.Id,
Content = g.Content,
CreatedAt = g.CreatedAt,
Answer = g.Answer?.Content
}) .ToList () ;

return Ok (questionsWithAnswers) ;

}

Jluctunr B.17 — ®aiin AuthController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.DTOs.Jwt;

using BookStore.Domain.DTOs.User;

using BookStore.Domain.Utils.Converters;
using BookStoreAPI.Services;

using Microsoft.AspNetCore.Mvc;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KoHTpoJulep, OTBeUallMi 3a ayTeHTUOMKALUO ¥ PeTrcCTPaluio

IIOJIb30BaTEJEN.

/// </summary>

[ApiController]

[Route ("api/auth") ]

public class AuthController : ControllerBase

{
private readonly IUserRepository userRepository;
private readonly TokenService tokenService;

/// <summary>



/// KOHCTPYKTOP KOHTPOJIJIEpa ayTeHTUOUKALIUN.
/// </summary>
/// <param name="userRepository">00bekT njdg OOCTyla K
PEerno3uToOpPM0 IOoJIb30BaTesen.</param>
/// <param name="tokenService">06wexkT mis TeHepauum JWT-
TOKeHa .</param>
public AuthController (IUserRepository userRepository,
TokenService tokenService)
{
_userRepository = userRepository;
__tokenService = tokenService;

/// <summary>

/// PermcrTpaumMsa HOBOTO I[IOJIL30BATEJIS.

/// </summary>

/// <param name="model">IlaHHEE IJI9 PEeIMUCTPALUM HOBOTO
rnojib30BaTENA.</param>

/// <returns>Pes3ynbTaT BHIIOJHEHMUS perucTpauun.</returns>

[HttpPost ("register") ]

public async Task<IActionResult> Register ([FromBody]
RegisterModel model)

{

if (model.Password != model.ConfirmPassword)

{

return BadRequest ("llaposu He coBnazawoT") ;

109

if (await userRepository.IsLoginTakenAsync (model.Login))

return BadRequest ("IaHHBI JIOTMH yXe 3aHAT");

var user = model.ToUser () ;
awalt userRepository.AddAsync (user);

return Ok ("llosb30BaTesb YCIEWHO 3aperecrpuposaH") ;

/// <summary>
/// AyTeHTUOMKALUS [IOJbL30BATEJIA.

/// </summary>
/// <param name="model">JlaHHBE IJIS ayTeHTUOMUKALUU

rnojib30BaTEsNg.</param>

/// <returns>PesynbTaT ayTeHTUOMKALMM [HOJb30BaTelNd.</returns>

[HttpPost ("login") ]

public async Task<IActionResult> Login ([FromBody] LoginModel

model)
{

var user = await
_userRepository.GetByLoginAsync (model.Login) ;
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if (user == null || user.Password != model.Password)
{
return Unauthorized ("He ymajochk HaMTHM HOJIL3OBATEJII C
TAKMMM OAaHHBEIMU") ;

}
var token = tokenService.GenerateJwtToken (user);
return Ok (new { Token = token });

}

JIuctunr b.18 — ®aiin BooksController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.Entities;

using BookStore.Domain.Enums;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using BookStore.Domain.DTOs;

using BookStore.Infrastructure.Repositories;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KoHTposuiep migd paboTH C KAaTaJIOI'OM KHUT.

/// </summary>

[ApiController]

[Route ("api/books™) ]

public class BooksController : ControllerBase

{
private readonly IBookRepository bookRepository;
private readonly IOrderRepository orderRepository;

/// <summary>
/// KOHCTPYKTOP KOHTPOJIJIEpa KHUT.
/// </summary>
/// <param name="bookRepository">Penosuropuin KHUI.</param>
public BooksController (IBookRepository bookRepository,
IOrderRepository orderRepository)
{
_bookRepository = bookRepository;
_orderRepository = orderRepository;

}

/// <summary>

/// TIONYy4YMUTb CIOMCOK BCEeX KHUI.

/// </summary>

/// <returns>CnmMcok kKHMUI.</returns>
[HttpGet]

public async Task<IActionResult> GetAll ()
{



var books = await bookRepository.GetAllAsync();

return Ok (books) ;
}

/// <summary>

/// ToNyunTh KHUTY [0 MIASHTUOUKATOPY .

/// </summary>

/// <param name="id">NMmeHTuUdMKATOP KHUTM.</param>
/// <returns>JaHHoe KHUIK.</returns>

[HttpGet ("{id}"™) ]

public async Task<IActionResult> GetById(int id)

{
var book = await bookRepository.GetByIdAsync (id);

if (book == null)
{
return NotFound ("Kumura He HammeHa"):;

}

return Ok (book) ;
}

/// <summary>
/// TloMCK KHUTI [I0 Pas3JIMUHEIM IapaMeTpaM.
/// </summary>
/// <param name="title">HaszsBauue kHUTU.</param>
/// <param name="author">ABTOp xHMUIM.</param>
/// <param name="genre">XahHp KHUTHK.</param>
/// <param name="category">KaTeropus kHUTK.</param>
/// <returns>Cnmcok HaMIeHHBEIX KHUI'.</returns>
[HttpGet ("search") ]
public async Task<IActionResult> Search (
[FromQuery] string? title = null,
[FromQuery] string? author = null,
[FromQuery] BookGenre? genre = null,
[FromQuery] BookCategory? category = null)
{
var books = await bookRepository.SearchAsync(title,
author, genre, category);

if (!'books.Any())
{

return NotFound ("KHurm He HanieHH") ;

}

return Ok (books) ;
}

/// <summary>
/// HOBaAaBUTL HOBYK KHMIY (ODOCTYMIHO TOJBKO IOJIS MEHEIXEPOB U
AIM/HUCTPATOPOB) .
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/// </summary>
/// <param name="book">IanHue KHUIM.</param>
/// <returns>PesyjibTaT CO3OaHMd KHUIU.</returns>
[HttpPost]
[Authorize (Roles = "Admin") ]
public async Task<IActionResult> Create([FromBody] BookDto
book)
{
if (book == null)
{

return BadRequest ("HexoppeKTHBE NaHHEE KHUIM.");

var newBook = new Book

{
Title = book.Title!,
Author = book.Author!,
Genre = (BookGenre)book.Genre!,
Category = (BookCategory)book.Category!,
Price = (decimal)book.Price!,
QuantityInStock = (int)book.QuantityInStock!,
Year = (int)book.Year!,
Description = book.Description!,
ImagePath = book.ImagePath!

}i

awalt bookRepository.AddAsync (newBook) ;
await bookRepository.SaveChangesAsync();

return CreatedAtAction (nameof (GetById), new { id =
newBook.Id }, newBook);

}

/// <summary>
/// OBHOBMTHL MHOOPMALMIO O KHMIE (HOCTYIHO TOJIbKO IJIS
MEeHEeIXepPOB U aIMUHUCTPATOPOB) .
/// </summary>
/// <param name="id">JmeHTuouraTop KHUIM.</param>
/// <param name="book">OOHOBJIEHHLHE IaHHBIE KHUTK.</param>
/// <returns>PesyjibTaT OOHOBJIEHMA KHUTIMK.</returns>
[HttpPut]
[Authorize (Roles = "Admin") ]
public async Task<IActionResult> Update(int id, BookDto book)
{
if (book == null)
{

return BadRequest ("HexoppeKTHBIEe IOaHHEE KHUTU.") ;

var existingBook = await DbookRepository.GetByIdAsync (id);

if (existingBook == null)



{

return NotFound ("Kumra He HamnimeHa."):;

}

existingBook.Title = book.Title!;
existingBook.Author = book.Author!;
existingBook.Genre = (BookGenre)book.Genre!;

existingBook.Category = (BookCategory)book.Category!;

existingBook.Price = (decimal)book.Price!;

113

existingBook.QuantityInStock = (int)book.QuantityInStock!;

existingBook.ImagePath = book.ImagePath!;

_bookRepository.Update (existingBook) ;
awalt bookRepository.SaveChangesAsync();

return NoContent () ;

}

/// <summary>

/// YOoanmurb KHUTY (HOCTYMNHO TOJIBKO IOJIS MEHEIXEPOB U
AIOIMUHMCTPATOPOB) .

/// </summary>

/// <param name="id">VmeHTudomraTOop KHUIM.</param>

/// <returns>PesynbTaT ynajieHusa.</returns>

[HttpDelete ("{id}") ]

[Authorize (Roles = "Admin") ]

public async Task<IActionResult> Delete(int id)

{

var book = await bookRepository.GetByIdAsync (id) ;

if (book == null)
{

return NotFound ("Kuura He HamgeHa.");

}

_bookRepository.Remove (book) ;
await bookRepository.SaveChangesAsync();

return NoContent () ;

}

[Authorize (Roles = "Admin") ]

[HttpGet ("statistic") ]

public async Task<IActionResult> GetStatistics|()

{
var orders = awailt orderRepository.GetAll();
var books = await bookRepository.GetAllAsync();
var now = DateTime.UtcNow;

// O6mme »maHHBIE 10 IPOoIaxam
var totalSold = orders.SelectMany (o =>
0.0rderDetails) .Sum(oi => oi.Quantity);



var totalRevenue
0.0rderDetails) .Sum(oi =>
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orders.SelectMany (o =>
oi.BookPrice * oi.Quantity);

// BHIpyUKa 3a TeKylMrl MeCHL UM T'on

var monthlyRevenu
.Where (o => o
o.0OrderDate.Year now.Y
.SelectMany (o

.Sum (oi => oi

var yearlyRevenue

.Where (o => o.

.SelectMany (o

.Sum (ol => oi.

// Tlpomaxy IO KaT

var categoryStats
.GroupBy (b =>
.Select (g =>
{

e orders
.OrderDate.Month
ear)

=> 0.0rderDetails)
BookPrice * oi.Quantity);

now.Month &&

orders
OrderDate.Year
=> 0.0rderDetails)
BookPrice * oi.Quantity);

now.Year)

eTopuUaAM
= books

b.Category)

new CategorySalesDto

Category = g.Key,

TotalSold = orders.SelectMany (o => o0.0rderDetails)
.Where (ol => g.Any(b => b.Id == oi.BookId))
.Sum(oi => oi.Quantity),

TotalRevenue = orders.SelectMany (o =>

0.0rderDetails)

.Where (oi => g.Any (b => b.Id == oi.BookId))
.Sum(oi => oi.BookPrice * oi.Quantity)

})
.ToList () ;

// Tponmaxy IO XaH

var genreStats
.GroupBy (b =>
.Select (g =>
{

Genre =
TotalSold
.Wher
. Sum (
TotalReve
0.0rderDetails)
.Wher
. Sum (
})
.ToList () ;

// Cosmaem DTO 06
var statisticsDto

{

TotalSold
TotalRevenue

t

paM
books

b.Genre)

new GenreSalesDto

g.Key,

orders.SelectMany (o => o0.0rderDetails)
e(oi => g.Any (b => b.Id == oi.BookId))

oi => oi.Quantity),
nue = orders.SelectMany (o =>
e(oi => g.Any (b => b.Id == oi.BookId))

ol => o0i.BookPrice * oi.Quantity)

LeKTa CTATUCTUKU
new BookSalesStatisticsDto

otalSold,
totalRevenue,



}
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MonthlyRevenue = monthlyRevenue,
YearlyRevenue = yearlyRevenue,
SalesByCategory = categoryStats,
SalesByGenre = genreStats

}s

return Ok (statisticsDto);

JIuctunr b.19 — ®aiin CartController.cs

using
using
using
using
using
using

BookStore.Application.Interfaces;
BookStore.Domain.Entities;
BookStore.Infrastructure.Repositories;
Microsoft.AspNetCore.Authorization;
Microsoft.AspNetCore.Mvc;
System.Security.Claims;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KoHTposnep njs paboThl C KOP3UHOM.

/// </summary>

[ApiController]

[Route ("api/cart™) ]

[Authorize]

public class CartController : ControllerBase

{

private readonly ICartItemRepository cartItemRepository;
private readonly IBookRepository bookRepository;

/// <summary>

/// KOHCTPYKTOP KOHTPOJIJIEPa KOP3UHE.

/// </summary>

/// <param name="cartItemRepository">PenosuTopui nnasga padoTH C
sJIeMeHTaMMu KOP3WHE . </param>

/// <param name="bookRepository">Penozauropuii njug padoTe C
kHUramm. </param>

public CartController (ICartItemRepository cartItemRepository,
IBookRepository bookRepository)

{

}

_cartItemRepository = cartlItemRepository;
_bookRepository = bookRepository;

/// <summary>

/// ToNyunTh SJIEMEHTH KOP3MHBEl IIJIS TEeKYIeTro I10JIb30BaTesid.

/// </summary>

/// <returns>32JyieMeHTH KOP3MHE TEKYyIEeTO I0Jib30BaTensa.</returns>
[HttpGet]

public async Task<IActionResult> GetCartItems ()
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int userId = int.Parse(User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier) .Value);

var cartltems = await
_cartItemRepository.GetByUserIdAsync (userld);

return Ok (cartItems);

}

/// <summary>

/// HoBaBUTL KHUTY B KOP3UHY .

/// </summary>

/// <param name="bookId">Umenrudomrarop nobaBIILeMON
KHUTHU . </param>

/// <param name="quantity">KommuecTBO mOOaBIISEMEHIX
KHUT . </param>

/// <returns></returns>

[HttpPost]

public async Task<IActionResult> AddToCart (int bookId, int
quantity)

{

int userId = int.Parse (User.Claims.FirstOrDefault (c =>

c.Type == ClaimTypes.Nameldentifier) .Value);

// TlpoBepsgeM CyleCTBOBAHME KHUTU
var book = await bookRepository.GetByIdAsync (bookId);
if (book == null)
{
return NotFound ("Kumra He HamnmmeHa"):;

}

// llpoBepseM, €eCTb JIM yXe TakKas KHMUI'a B KOP3UHE
var existingltem = await
_cartItemRepository.GetByUserAndBookAsync (userId, bookId);

if (existingItem != null)
{
// Eciu KHMTa yXe B KOP3MHE, YyBEeJIUUMBAEM KOJIMUECTBO
existingItem.Quantity += quantity;
_cartItemRepository.Update (existingItem) ;
}
else
{
// IoBaByigeM HOBEIM B3JIEMEHT B KOP3UHY
var cartItem = new Cartltem
{
UserId = userId,
BookId = bookId,
Quantity = quantity
}i



}

/17
/17
/17
/17
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awalt cartlItemRepository.AddAsync (cartItem);

awalt cartItemRepository.SaveChangesAsync();

return Ok () ;

<summary>
OOHOBUTH KOJIMUECTBO KHUI B KOP3MHE.

</summary>

<param name="bookId">MmeHTMdUKATOP OOHOBIISIEMOM

KHUTM . </param>

/// <param name="quantity">KojmuuecTBO KHMUT.</param>
/// <returns></returns>
[HttpPut]

public async Task<IActionResult> UpdateCartItem(int bookId,
int quantity)

{

int userId = int.Parse(User.Claims.FirstOrDefault (c =>

c.Type == ClaimTypes.Nameldentifier) .Value);

var cartlItem = await

_cartItemRepository.GetByUserAndBookAsync (userId, bookId);

}

/17
/17
/17
/17
/17

if (cartItem == null)

{

return NotFound ("KopsmHa He HaumeHa'");

cartItem.Quantity = quantity;

cartItemRepository.Update (cartItem) ;

awalt cartItemRepository.SaveChangesAsync();

return Ok () ;

<summary>
YoasneHre KHUIUM U3 KOP3UHH.

</summary>
<param name="bookId">MmeunTudbmukaTop ymajeMol KHUTU.</param>

<returns></returns>

[HttpDelete]
public async Task<IActionResult> RemoveFromCart (int bookId)

{

c.Type

int userId = int.Parse (User.Claims.FirstOrDefault (c =>
== ClaimTypes.NamelIdentifier) .Value);

var cartItem = awailt

_cartItemRepository.GetByUserAndBookAsync (userId, bookId);



if (cartItem == null) return NotFound ("Cart item not
found.");

_cartItemRepository.Remove (cartItem);
await cartItemRepository.SaveChangesAsync();

return Ok () ;

}

/// <summary>

/// OUuMCTUTL KOP3MUHY MNOJIHOCTHH.

/// </summary>

/// <returns></returns>

[HttpDelete ("clear") ]

public async Task<IActionResult> ClearCart ()

{

int userId = int.Parse (User.Claims.FirstOrDefault (c =

c.Type == ClaimTypes.Nameldentifier) .Value);

_cartItemRepository.ClearCart (userld);

return Ok () ;

}

Jluctunr B.20 — ®aiin OrdersController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.DTOs;

using BookStore.Domain.Entities;

using BookStore.Domain.Enums;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using System.Security.Claims;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KoHTposep mnjs paboTel C 3aKa3aMu.

/// </summary>

[ApiController]

[Route ("api/orders") ]

[Authorize]

public class OrdersController : ControllerBase

{
private readonly IOrderRepository orderRepository;
private readonly IOrderDetailRepository

_orderDetailRepository;
private readonly IBookRepository bookRepository;
private readonly ICartItemRepository cartlItemRepository;
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public OrdersController (
IOrderRepository orderRepository,
IOrderDetailRepository orderDetailRepository,
IBookRepository bookRepository,
ICartItemRepository cartItemRepository)

_orderRepository = orderRepository;
_orderDetailRepository = orderDetailRepository;
_bookRepository = bookRepository;
_cartlItemRepository = cartlItemRepository;

}

/// <summary>

/// Co3pmaTe HOBEIM 3aKas.
/// </summary>

[HttpPost ("create") ]

public async Task<IActionResult> CreateOrder ([FromBody]

CreateOrderDto createOrderDto)

{
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int userId = int.Parse(User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier) .Value);
if (createOrderDto == null || createOrderDto.CartItems ==
null || !createOrderDto.CartItems.Any())
return BadRequest ("Kopsmua nycra.");
// CosmaeM HOBEHI 3akas
var order = new Order
{
UserId = userld,
OrderDate = DateTime.UtcNow,
ShippingAddress = createOrderDto.Address,
TotalAmount = createOrderDto.CartlItems.Sum(item =>

item.Price * item.Quantity),
Status = OrderStatus.Created,

}s

awalt orderRepository.AddAsync (order) ;

await orderRepository.SaveChangesAsync(); // CoxpaHseM

3akas u nojgyuvaem ero Id

// CosmaeM meTajM 3akas3a, CBA3HBAA MX C '3aKasoM
foreach (var item in createOrderDto.CartlItems)
{
var book = await
_bookRepository.GetByIdAsync (item.BookId) ;
if (book == null) continue;

var orderDetail = new OrderDetail

{

OrderId = order.Id, // CBaswBaeM OeTajX 3akas3a C

CO3IaHHEIM 3aKa30M
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BookId = item.BookId,
Quantity = item.Quantity,
BookPrice = book.Price

i

awalt orderDetailRepository.AddAsync (orderDetail);

awalt orderDetailRepository.SaveChangesAsync();

// Oumuiaem KOP3MHY I[IOCJe CO3IaHusa 3akasza
_cartItemRepository.ClearCart (userId);
await cartItemRepository.SaveChangesAsync();

return Ok (new { message = "3akaz ycnemHo co3maH." });

[HttpGet]
public async Task<IActionResult> GetUserOrders ()
{
try
{
var userIdClaim =
User.FindFirst (ClaimTypes.Nameldentifier);

if (userIdClaim == null)
return Unauthorized();

int userId int.Parse (userIdClaim.Value) ;

var orders = await
_orderRepository.GetByUserIdAsync (userId) ;

return Ok (orders);

}

catch (Exception ex)

{

return UnprocessableEntity(ex.Message) ;

}

Jluctunr b.21 — ®aiin QuestionsController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.Entities;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using System.Security.Claims;

namespace BookStoreAPI.Controllers;

/// <summary>
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/// KoHTposep mid paboThl C BOMIPOCAMM.

/// </summary>

[ApiController]

[Route ("api/question") ]

[Authorize]

public class QuestionsController : ControllerBase

{

private readonly IQuestionRepository questionRepository;

public QuestionsController (IQuestionRepository
questionRepository)

{

_questionRepository = questionRepository;

}

/// <summary>

/// CospmaHme HOBOTO BOIpOCa

/// </summary>

[HttpPost ("ask") ]

public async Task<IActionResult> AskQuestion ([FromBody] string
content)

{
if (string.IsNullOrWhiteSpace (content))

return BadRequest ("TexcT BOONpOCa HEe MOXET OHTH

nycremMm. ") ;

var userlId = int.Parse(User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier) .Value);

if (userId == null)
return Unauthorized();

var question = new Question

{
UserId = userld,
Content = content,
CreatedAt = DateTime.UtcNow

}i
await questionRepository.AddQuestionAsync (question);

return Ok ("Bomnpoc ycnemHo no6aBjyieH") ;

}

/// <summary>
/// TlonyueHue BCeX BOIPOCOB I[I0JIb30BATENS
/// </summary>

[HttpGet ("user") ]
public async Task<IActionResult> GetUserQuestions ()

{

var userId = int.Parse(User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier) .Value);



if (userId == null)
return Unauthorized() ;

var questions = await
_questionRepository.GetQuestionsByUserIdAsync (userId);

return Ok (questions);

}

JIuctunr b.22 — ®aiin ReviewsController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.DTOs;

using BookStore.Domain.Entities;

using BookStore.Domain.Enums;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using System.Security.Claims;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KouTpomynep nng paboThl C OT3HIBAMMU.

/// </summary>

[ApiController]

[Route ("api/review") ]

[Authorize]

public class ReviewsController : ControllerBase

{
private readonly IReviewRepository reviewRepository;
private readonly IBookRepository bookRepository;

public ReviewsController (IReviewRepository reviewRepository,
IBookRepository bookRepository)
{
_reviewRepository = reviewRepository;
_bookRepository = bookRepository;
}

/// <summary>
/// CosmaTb HOBHIM OT3HB K KHUTE.
/// </summary>
/// <param name="model">IlaHHEle OT3HBAa.</param>
/// <returns>PesynbTaT cosmaHua.</returns>
[HttpPost]
public async Task<IActionResult> AddReview ([FromBody]
CreateReviewDto reviewDto)
{
if (!'ModelState.IsValid)
return BadRequest (ModelState);

122



123

int userId = int.Parse (User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier) .Value);

var book = await
_bookRepository.GetByIdAsync (reviewDto.BookId) ;

if (book == null)

return NotFound ("Kumra He HamieHa.");
var review = new Review
{

Content = reviewDto.Content,

CreatedAt = DateTime.UtcNow,
BookId = reviewDto.BookId,
UserId = userld,

Status ReviewStatus.Published

}s

await reviewRepository.AddAsync (review);
awailt reviewRepository.SaveChangesAsync();

return Ok (new { message = "OrT3wHB ycnemwHo notasjeH." });

}

/// <summary>

/// TonyuyuTh BCE OTS3HBH K KHUTE.

/// </summary>

[HttpGet ("book/ {bookId}") ]

[AllowAnonymous ]

public async Task<IActionResult> GetReviewsByBook (int bookId)

{

var reviews = await

_reviewRepository.GetByBookIdAsync (bookId) ;

if (!'reviews.Any())
return NotFound ("OT3EBE IOJI9 2TOM KHUI'M He HaMIeHbl.") ;

var reviewDtos = reviews.Select (r => new
{

r.Content,

r.CreatedAt

1)

return Ok (reviewDtos) ;

}

/// <summary>

/// OBHOBMTBH OTS3EHIB.

/// </summary>

[HttpPut ("{reviewId}") ]

public async Task<IActionResult> UpdateReview (int reviewld,
[FromBody] EditReviewDto reviewDto)



if (!ModelState.IsValid)
return BadRequest (ModelState);

var review = await
_reviewRepository.GetByIdAsync (reviewld) ;

if (review == null)
return NotFound ("Or3vR He HamigeH.");

int userId = int.Parse(User.Claims.FirstOrDefault (c

c.Type == ClaimTypes.Nameldentifier) .Value);

review.Content = reviewDto.Content;
review.Status = ReviewStatus.EditedByManager;
review.CreatedAt = DateTime.UtcNow;

_reviewRepository.Update (review) ;
await reviewRepository.SaveChangesAsync();

return Ok (new { message = "OT3HB yCHeWHO OOHOBJEH."

}

/// <summary>

/// TlonyuuThb BCE OTS3HBH (TOJIBLKO OJIS MeHeIxepa) .
/// </summary>

[HttpGet ("all") ]

[Authorize (Roles = "Manager") ]

public async Task<IActionResult> GetAllReviews ()

{

var reviews = awalt reviewRepository.GetAllAsync();

if (!'reviews.Any())
return NotFound ("OT3HBH OTCYTCTBYWT.");

P

var reviewDtos = reviews.Select (r => new EditReviewDto

{
Id = r.Id,
Content = r.Content,
CreatedAt = r.CreatedAt

1)

return Ok (reviewDtos) ;

}

/// <summary>
/// TIONYyUUTL OT3HIB 10 UISHTUOUKATOPY .
/// </summary>

/// <param name="reviewId">UmenrtudpmraTop oOT3HEa.</param>

/// <returns>JladHHbEle OT3HBa.</returns>
[HttpGet ("{reviewId}") ]
[AllowAnonymous]

public async Task<IActionResult> GetReviewById(int reviewId)

124



var review = await
_reviewRepository.GetByIdAsync (reviewId) ;

if (review == null)

return NotFound ("Or3vBR He HaugeH.");
var reviewDto = new ReviewDto
{

Content = review.Content,

CreatedAt = review.CreatedAt

b
return Ok (reviewDto) ;
}

JIuctuur B.23 — @aitn WishlistController.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.DTOs;

using BookStore.Domain.Entities;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using System.Data;

using System.Security.Claims;

namespace BookStoreAPI.Controllers;

/// <summary>

/// KouTpomynep nng paboTel CO CIMCKOM OTJIOKEHHBIX KHUT.

/// </summary>

[ApiController]

[Route ("api/wishlist") ]

[Authorize]

public class WishlistController : ControllerBase

{
private readonly IWishlistItemRepository wishlistRepository;
private readonly IBookRepository bookRepository;

/// <summary>
/// KoHCTpyKTOp kKOHTpoJiepa WishlistController.
/// </summary>
/// <param name="wishlistRepository">Peno3muToput comucka
OTJIOXEHHOTO.</param>
/// <param name="bookRepository">PemnosmurTopuit KHur.</param>
public WishlistController (IWishlistItemRepository
wishlistRepository, IBookRepository bookRepository)
{
_wishlistRepository = wishlistRepository;
_bookRepository = bookRepository;
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/// <summary>

/// TIONyuUuUThL CHOUCOK OTJIOKEHHEIX KHUI II0JIb30BATEJIA.

/// </summary>

[HttpGet ("user") ]

public async Task<IActionResult> GetUserWishlist ()

{

int userId = int.Parse(User.Claims.FirstOrDefault (c

c.Type == ClaimTypes.Nameldentifier) .Value);

var wishlist = await
_wishlistRepository.GetByUserIdAsync (userld);
return Ok (wishlist);

}

/// <summary>

/// HoBaBUTb KHUTY B CIMCOK OTJIOXKEHHOTO.
/// </summary>

[HttpPost ("add") ]

>

public async Task<IActionResult> AddToWishlist (int bookId)

{

int userId = int.Parse (User.Claims.FirstOrDefault (c
c.Type == ClaimTypes.Nameldentifier) .Value);

>

var book = await bookRepository.GetByIdAsync (bookId);

if (book == null)
{

return NotFound ("KHmura He HamnigeHa.");

var existingltem = await
_wishlistRepository.GetByUserAndBookAsync (
userld, bookId);

if (existingItem != null)

{
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return BadRequest ("KHuT'a yXe B CIMCKE OTJIOXEHHOTO.");

var wishlistItem = new WishlistItem
{

UserId = userlId,

BookId bookId

bi
awalt wishlistRepository.AddAsync (wishlistItem);
await wishlistRepository.SaveChangesAsync();

return Ok ("Kumra pobarjieHa B CIMCOK OTJOXeHHOoTo."):;
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/// <summary>

/// YOaauTb KHUTY M3 CIOMCKa OTJIOXKEHHOTO.

/// </summary>

/// <param name="bookId">MmeHTudmkaTop KHUTHU.</param>

[HttpDelete ("remove/ {bookId}") ]

public async Task<IActionResult> RemoveFromWishlist (int
bookId)

{

int userId = int.Parse (User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.Nameldentifier) .Value);

var wishlistItem = await
_wishlistRepository.GetByUserAndBookAsync (userId, bookId);

if (wishlistItem == null)
{

return NotFound ("KHura He HaMIeHa B CIUCKe
oTJIoXeHHOoTO.") ;

}

_wishlistRepository.Remove (wishlistItem);
await wishlistRepository.SaveChangesAsync () ;

return Ok ("KHura yznmaJjieHa M3 CIMCKA OTJIOXeHHOTO.");

}

/// <summary>

/// OuMcTKa CIOMCKa OTJIOXKEHHOTO IIOJIb30BaTeJId.
/// </summary>

/// <returns></returns>

[HttpDelete ("clear") ]

public async Task<IActionResult> Clear()

{

int userId = int.Parse(User.Claims.FirstOrDefault (c =>
c.Type == ClaimTypes.NamelIdentifier) .Value);

_wishlistRepository.ClearWishlist (userId);
await wishlistRepository.SaveChangesAsync () ;

return Ok () ;



IHpuioxenue B
(obs13aTesIbHOE)

Hcxoanblii KO MOOWIBHOTO MPHUJI0KEHUSA
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Jluctunr B.1 — daiin LoginViewModel.cs

using BookStore.Domain.DTOs.User;

using BookStore.MAUIApp.Services.AuthService;
using System.IdentityModel.Tokens.Jwt;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.AuthViewModel;

/// <summary>

/// ViewModel mjsg CTpaHMIE ayTeHTUOMKALIMN.
/// </summary>

public class LoginViewModel : BaseViewModel
{

private readonly IAuthService authService;

/// <summary>
/// Mopesb Ojasd ayTeHTHUOUKALMMA .
/// </summary>

private LoginModel model = new();
public LoginModel Model
{

get => model;

set

{

SetProperty(ref model, value);

}

/// <summary>

/// KoMmaHpma nJig BHIIOJIHEHMS ayTeHTUOMKALIUN.
/// </summary>

public ICommand LoginCommand { get; }

/// <summary>

/// KomaHIa njdg nepexola Ha CTPaHUIy peTrucTpaluu.
/// </summary>

public ICommand GoToRegisterCommand { get; }

/// <summary>

/// KoHcTpykTOop ViewModel g CTPaHUIE ayTEeHTUOUKALIUN.

/// </summary>

/// <param name="authService">CepBuc ayreHTudbukauumu.</param>
public LoginViewModel (IAuthService authService)

{

_authService = authService;

LoginCommand = new Command(async () => await
LoginAsync () ) ;

GoToRegisterCommand = new Command (async () => await

Shell.Current.GoToAsync ("///RegisterPage")) ;
}



/17

<summary>

/// MeTon nJjisa BHIIOJHEHMS ayTeHTUOMKALIMN.

/17

</summary>

private async Task LoginAsync ()

{

var result = await authService.LoginAsync (model) ;
if (result.IsSuccess)
{

Preferences.Set ("token", result.Token);

// TlpoBepseM poJib mnojb3oBaTesns u3 JWI-TokeHa

var role = GetUserRoleFromToken (result.Token):;
if (role == "Manager")
{

await

Shell.Current.GoToAsync ("///ManagerProfilePage");

}

else if (role == "Admin")

{

await Shell.Current.GoToAsync ("///BooksPage") ;

}

else

{

await Shell.Current.GoToAsync ("///BooksPage") ;

}

else

{
await App.Current.MainPage.DisplayAlert ("Oumbxa",

result.Message, "Ox");

}

/17
/17
/17
/17
/17

}

<summary>

MeTon nma M3BJIEUEHMA POJM HOoJNb30BaTenda m3 JWI-TOKeHa.
</summary>

<param name="token">JWT-TokeH.</param>

<returns>PoJsib noJjb30BaTeNd.</returns>

private string GetUserRoleFromToken (string token)

{

"http://schemas.microsoft.com/ws/2008/06/1identity/claims/role");

}

var jwtHandler = new JwtSecurityTokenHandler () ;
var jwtToken = jwtHandler.ReadJdwtToken (token);
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var roleClaim = jwtToken.Claims.FirstOrDefault (c => c.Type
== "role" || c.Type ==

return roleClaim?.Value ?? string.Empty;



Jluctunr B.2 — daiin RegisterViewModel.cs

using BookStore.Domain.DTOs.Jwt;
using BookStore.MAUIApp.Services.AuthService;
using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.AuthViewModel;

/// <summary>

/// ViewModel mig CTpaHMLE PEerUCTPALNUN.

/// </summary>

public class RegisterViewModel : BaseViewModel

{

private readonly IAuthService authService;

/// <summary>

/// PerucTpaurOHHHE IaHHEE.

/// </summary>

public RegisterModel Model { get; set; } = new();

/// <summary>
/// KomaHma Ijsa perucTpalmyu I0JIb30BaTesis.
/// </summary>
public ICommand RegisterCommand { get; }

/// <summary>

/// KomaHzma mOJjisa MNepexola Ha CTPaHUIy ayTeHTUOUKALIUN.
/// </summary>

public ICommand GoToLoginCommand { get; }

/// <summary>

/// KoHcTpykTop ViewModel mjisg CTPaHMIE PEeTUCTPALNN.

/// </summary>

/// <param name="authService">CepsBuc ayreHTudbuxauumu.</param>
public RegisterViewModel (IAuthService authService)

{

_authService = authService;

RegisterCommand = new Command(async () => await
RegisterAsync());

GoToLoginCommand = new Command(async () => await

Shell.Current.GoToAsync ("///LoginPage")) ;
}

/// <summary>
/// MeTon mnjsg BHIIOJIHEHMS PEeTMCTPAaLMM II0JIb30BaATENS.
/// </summary>
private async Task RegisterAsync ()
{
if (Model.Password != Model.ConfirmPassword)
{
await App.Current.MainPage.DisplayAlert ("Oumbxa",
"Tlaposam He coBnapawnT", "OK");
return;
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}

var result = await authService.RegisterAsync (Model);

if (result.IsSuccess)
{
await Shell.Current.GoToAsync ("//LoginPage") ;
}
else
{
await App.Current.MainPage.DisplayAlert ("Oumbxa",
result.Message, "Ox");
}
}
}

JIuctunr B.3 — ®aiin AddBookViewModel.cs

using BookStore.Domain.Entities;

using BookStore.Domain.Enums;

using BookStore.MAUIApp.Services.BookService;
using System.Collections.ObjectModel;

using System.Windows.Input;

using BookStore.Domain.DTOs;

namespace BookStore.MAUIApp.ViewModel.BookCatalogViewModel;

public class AddBookViewModel : BaseViewModel
{

private readonly IBookService bookService;

public BookDto Book { get; set; } = new();

public ObservableCollection<BookGenre> Genres { get; set; } =
new
ObservableCollection<BookGenre> (Enum.GetValues (typeof (BookGenre)) .
Cast<BookGenre>()) ;

public ObservableCollection<BookCategory> Categories { get;
set; } = new
ObservableCollection<BookCategory> (Enum.GetValues (typeof (BookCateg
ory) ) .Cast<BookCategory>())

public ICommand AddBookCommand { get; }
public ICommand CancelCommand { get; }
public ICommand SelectImageCommand { get; }

public AddBookViewModel (IBookService bookService)
{

_bookService = bookService;

AddBookCommand = new Command (async () => await
AddBookAsync ()) ;

CancelCommand = new Command (async () => await

Shell.Current.GoToAsync ("///ProfilePage")) ;
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SelectImageCommand = new Command(async () => await
SelectImageAsync());
}

private async Task SelectImageAsync ()
{
var result = await FilePicker.Default.PickAsync (new
PickOptions
{
FileTypes = FilePickerFileType.Images,
PickerTitle = "BubepurTe uszodOpaxeHue KHUTU"

1)
if (result != null)

// TlyTb K Hanke IOJjag M300paxeHur B IOUPEKTOPUM IaHHEIX
IIPMIIOXEHNVA
var imagePath =
Path.Combine (FileSystem.Current.AppDataDirectory, "Images");
Directory.CreateDirectory (imagePath) ;

// TyTb K COXpaHeHHOMY banimy
var filePath = Path.Combine (imagePath,
result.FileName) ;

// Konupyem ¢ain M3 BHOPAHHOTO MECTOIOJIOXEHUS
using var stream = await result.OpenReadAsync();
using var fileStream = File.Create(filePath);
await stream.CopyToAsync (fileStream) ;

// YcTaHaBIMBaeM IOyThb IOJ8 u300paxeHms B DTO
Book.ImagePath = filePath;
OnPropertyChanged (nameof (Book.ImagePath)) ;

private async Task AddBookAsync ()
{
if (string.IsNullOrWhiteSpace (Book.Title) ||

string.IsNullOrWhiteSpace (Book.Author) ||
Book.Price <= 0 ||
Book.QuantityInStock < 0 ||
string.IsNullOrWhiteSpace (Book.ImagePath) | |
string.IsNullOrWhiteSpace (Book.Description))

await App.Current.MainPage.DisplayAlert ("Oumbxa",
"Z3anojgHuTe BCe M0oJg koppekTHO.", "OK");
return;

}

// TlpoBepka IJIMHEL M SalpelEéHHEX CHMMBOJIOB B Ha3BaHUM
if (Book.Title.Length < 2 || Book.Title.Length > 100 ||
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System.Text.RegularExpressions.Regex.IsMatch (Book.Title,

@" [*"\w\s\-a-gA-4EE]") || // PaspemaeM OyKBE, UMOPE, NPOOEJE, Oeduc
Book.Title.Contains (" ")) // SIBHO 3amnpemaem
INOOYEPKMBAHUA

{
await App.Current.MainPage.DisplayAlert ("Oumbra'",

"HazBaHMe KHUTM JOJIKHO OHTb OT 2 no 100 CMMBOJIOB M He COIepXaThb
crieumalJibHEIX cuMBoJioB.", "Ok");
return;

}

try
{
awalt bookService.CreateBookAsync (Book);
await App.Current.MainPage.DisplayAlert ("Ycnex",
"KHmura ycnemHo pobdarjeHa.", "Ox");
await Shell.Current.GoToAsync ("///ProfilePage");
}
catch (Exception ex)
{
await App.Current.MainPage.DisplayAlert ("Oumbka", $"He
yIoajochk nobaBUTb KHUTY: {ex.Message}", "Ox");
}
}
}

JIuctunr B.4 — ®aiin BookDetailsViewModel.cs

using BookStore.Domain.Enums;
using System.ComponentModel;
using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.BookCatalogViewModel;

[QueryProperty (nameof (BookId), "BookId")]
[QueryProperty (nameof (Title), "Title")]
[QueryProperty (nameof (Author), "Author")]
[QueryProperty (nameof (Price), "Price")]
[QueryProperty (nameof (GenreString), "GenreString")]
[QueryProperty (nameof (CategoryString), "CategoryString") ]
[QueryProperty (nameof (Year), "Year")]
[QueryProperty (nameof (Description), "Description")]
[QueryProperty (nameof (ImagePath), "ImagePath")]
[QueryProperty (nameof (QuantityInStock), "QuantityInStock")]
public class BookDetailsViewModel : BaseViewModel

{

// CBoMcTBa IJid CTPOKOBHIX S3HAUESHUN (IPUHYMAEMEX KaK [IapaMeTpH)
private string genreString = string.Empty;
public string GenreString
{
get => genreString;
set
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if (SetProperty(ref genreString, value))
InitializeProperties () ;

}

private string categoryString = string.Empty;
public string CategoryString
{

get => categoryString;

set

{

if (SetProperty(ref categoryString, value))
InitializeProperties () ;

}

// OCHOBHEIE CBOMCTBA
private string title;
public string Title
{
get => title;
set => SetProperty(ref title, wvalue);
}

private string author;
public string Author
{
get => author;
set => SetProperty(ref author, value);

}
private int bookId;

public int BookId
{
get => bookId;
set => SetProperty(ref bookId, value);

}

private decimal price;
public decimal Price
{
get => price;
set => SetProperty(ref price, wvalue);

}

private BookGenre genre;
public BookGenre Genre
{
get => genre;
private set => SetProperty(ref genre, wvalue);
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}

private BookCategory category;
public BookCategory Category
{
get => category;
private set => SetProperty(ref category, wvalue);

}

private int year;
public int Year
{
get => year;
set => SetProperty(ref year, value);

}

private string description;
public string Description
{
get => description;
set => SetProperty(ref description, wvalue);

}

private string imagePath;
public string ImagePath
{
get => imagePath;
set => SetProperty(ref imagePath, value);

}

private int quantityInStock;
public int QuantityInStock
{
get => quantityInStock;
set => SetProperty(ref quantityInStock, value);
}

public ICommand AddReviewCommand { get; }
public ICommand GoToBack { get; }
public ICommand ViewReviewsCommand { get; }

public BookDetailsViewModel ()
{

AddReviewCommand = new Command (async () => await
NavigateToAddReviewPage () ) ;

ViewReviewsCommand
NavigateToReviewsPage ()) ;

GoToBack = new Command (async () => await
Shell.Current.GoToAsync ("///BooksPage")) ;

}

new Command (async () => await



private async Task NavigateToAddReviewPage ()

{

await
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Shell.Current.GoToAsync ($"///AddReviewPage?BookId={bookId}&Title={
Uri.EscapeDataString (Title) }");

}

/// <summary>
/// Tlepexon Ha CTPAHMIY OT3IHBOB KHUIMU.
/// </summary>
private async Task NavigateToReviewsPage ()

{

await

Shell.Current.GoToAsync ($"///ReviewsPage?BookId={bookId}&Title={Ur
i.EscapeDataString (Title) }");

}

/// <summary>
/// MeTom MHMLUMaNIMBAUUM [IO0CJE 3aTPy3KM OaHHBIX.
/// </summary>
public void InitializeProperties|()

{

Enum.TryParse (CategoryString,
parsedCategory))

}

// TpeobpasyeM CTPOKM B [epeuuciieHus ©6es30m1acHo
if (!string.IsNullOrEmpty (GenreString) &&
Enum.TryParse (GenreString, true,

{

Genre = parsedGenre;

}

else

{

out BookGenre parsedGenre))

Genre = BookGenre.Unknown;

}

if (!string.IsNullOrEmpty (CategoryString) &&

{

Category

}

else

{

true, out BookCategory

parsedCategory;

Category = BookCategory.Unknown;

}

JIuctuur B.5 — ®aitn BooksViewModel.cs

using
using
using
using
using

BookStore.
BookStore.
BookStore.
.MAUIApp.Services
.MAUIApp.Services

BookStore
BookStore

Domain.DTOs;
Domain.Entities;
Domain.Enums;

.BookService;
.CartService;



using
using
using
using
using

BookStore.MAUIApp.Services.Wishlist;
System.Collections.ObjectModel;
System.IdentityModel.Tokens.Jwt;
System.Security.Claims;
System.Windows. Input;

namespace BookStore.MAUIApp.ViewModel.BookCatalogViewModel

{

public class BooksViewModel : BaseViewModel

{

set;

private readonly IBookService bookService;
private readonly ICartService cartService;
private readonly IWishlistService wishlistService;

private List<Book> AllBooks { get; set; } = new();
public ObservableCollection<Book> FilteredBooks { get;
} = new();

private string searchText;
public string SearchText
{

get => searchText;

set

{

if (SetProperty(ref searchText, value))
ApplyFilters () ;

}

private BookGenre? selectedGenre;
public BookGenre? SelectedGenre
{

get => selectedGenre;

set

{

if (SetProperty(ref selectedGenre, value))
ApplyFilters () ;

}

private BookCategory? selectedCategory;
public BookCategory? SelectedCategory

{
get => selectedCategory;
set

{
if (SetProperty(ref selectedCategory, value))
ApplyFilters () ;

}

public bool IsFiltered =>
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!'string.IsNullOrWhiteSpace (SearchText) ||
SelectedGenre.HasValue ||
SelectedCategory.HasValue;

public bool IsListEmpty => FilteredBooks.Count == 0;

private bool isAdmin;
public bool IsAdmin
{
get => 1isAdminj;
set => SetProperty(ref isAdmin, value);

}

private BookSalesStatisticsDto? statistics;
public BookSalesStatisticsDto? Statistics
{

get => statistics;

set => SetProperty(ref statistics, wvalue);

}

public ICommand NavigateToCatalogCommand { get; }
public ICommand NavigateToCartCommand { get; }
public ICommand NavigateToWishlistCommand { get; }
public ICommand NavigateToProfileCommand { get; }
public ICommand GetStatisticsCommand { get; }

public ICommand SearchBooksCommand { get; }
public ICommand ResetFiltersCommand { get; }
public ICommand AddToCartCommand { get; }
public ICommand AddToWishlistCommand { get; }

public ICommand ViewBookDetailsCommand { get; }

public ICommand DeleteBookCommand { get; }
public ICommand EditBookCommand { get; }

public List<BookGenre> Genres { get; } =
Enum.GetValues (typeof (BookGenre) ) .Cast<BookGenre> () .ToList () ;
public List<BookCategory> Categories { get; } =
Enum.GetValues (typeof (BookCategory)) .Cast<BookCategory> () .ToList ()

4

public BooksViewModel (IBookService bookService,
ICartService cartService, IWishlistService wishlistService)
{
_bookService = bookService;
_cartService cartService;
_wishlistService = wishlistService;

ViewBookDetailsCommand = new Command<Book> (async
(book) => await ViewBookDetailsAsync (book));
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SearchBooksCommand = new Command (ApplyFilters);

ResetFiltersCommand = new Command (ResetFilters);

AddToCartCommand = new Command<Book> (async (book) =>
await AddToCartAsync (book));

AddToWishlistCommand = new Command<Book> (async (book)
=> await AddToWishlistAsync (book));

NavigateToCatalogCommand = new Command(async () =>
await Shell.Current.GoToAsync ("///BooksPage"));
NavigateToCartCommand = new Command (async () => await
Shell.Current.GoToAsync ("///CartPage")) ;
NavigateToWishlistCommand = new Command(async () =>
await Shell.Current.GoToAsync ("///WishlistPage")) ;
NavigateToProfileCommand = new Command(async () =>

await Shell.Current.GoToAsync ("///ProfilePage")) ;

DeleteBookCommand = new Command<Book> (async (book) =>
await DeleteBookAsync (book)) ;

EditBookCommand new Command<Book> (async (book) =>
await EditBookAsync (book)) ;
GetStatisticsCommand = new Command(async () => await

LoadStatisticsAsync());

LoadUserRole () ;
LoadBooksAsync () ;
}

private async Task LoadStatisticsAsync ()
{
try
{
Statistics = await
_bookService.GetBookSalesStatisticsAsync () ;
}
catch (Exception ex)
{
await App.Current.MainPage.DisplayAlert ("Oumbxa",
$"He ynmajioch 3arpysmuThb CTATUCTUKY: {ex.Messagel}l", "Ox");
}
}

private async Task EditBookAsync (Book book)
{

if (book == null) return;
await
Shell.Current.GoToAsync ($"///EditBookPage?BookId={book.Id}");

}

public void LoadUserRole ()
{

// 3arpyxaeM TOKEH M MNPOBEpPSEeM POJib IOJIb30BaTEJId



141

var JjwtToken =
SecureStorage.GetAsync ("AuthToken") .Result;
if (!string.IsNullOrEmpty (jwtToken))

{

var handler = new JwtSecurityTokenHandler () ;
var token = handler.ReaddwtToken (jwtToken) ;
var userRole = token.Claims.FirstOrDefault (c =>

c.Type == ClaimTypes.Role) ?.Value;
IsAdmin = userRole == "Admin";

}
}

public async Task LoadBooksAsync ()
{

var books = await bookService.GetAllBooksAsync ()
All1Books = books.ToList () ;
ApplyFilters () ;

}

private async Task DeleteBookAsync (Book book)
{

if (book == null) return;

var confirmed = await
App.Current.MainPage.DisplayAlert ("llonTBepxneHue",

S"BLl yBEepEHE, UTO XOTHTe yIaluTb kHuTy \"{book.Title}\"?2",

"Yoanure", "Ormena');

if ('confirmed) return;

try
{

awalt bookService.DeleteBookAsync (book.Id);
await LoadBooksAsync() ;
await App.Current.MainPage.DisplayAlert ("Ycnex",
"KHura ycnemHo ypnajeHa.", "Oxk");
}

catch (Exception ex)

{
await App.Current.MainPage.DisplayAlert ("Oumbxa",

S"He ymajioch yOaJuUTb KHUTY: {ex.Message}", "Ox");
}
}

private async Task ViewBookDetailsAsync (Book book)
{
await Shell.Current.GoToAsync ($"///BookDetailsPage?" +
S"BookId={book.Id}&" +
S"Title={book.Title}&" +
S"Author={book.Author}&" +
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S"Price={book.Price}&" +

$"GenreString={Uri.EscapeDataString (book.Genre.ToString()) " +

S$"sCategoryString={Uri.EscapeDataString (book.Category.ToString()) }

H_I_

S"sYear={book.Year}&" +
S"Description={book.Description}&" +
$"ImagePath={book.ImagePath}&" +
S"QuantityInStock={book.QuantityInStock}");

}

private void ApplyFilters()

{
var filtered = AllBooks.AsEnumerable () ;

if (!string.IsNullOrWhiteSpace (SearchText))
filtered = filtered.Where(b =>
b.Title.Contains (SearchText,

StringComparison.OrdinalIgnoreCase) ||

b.Author.Contains (SearchText,

StringComparison.OrdinalIgnoreCase));

if (SelectedGenre.HasValue)
filtered = filtered.Where(b => b.Genre ==

SelectedGenre.Value) ;

if (SelectedCategory.HasValue)
filtered = filtered.Where(b => b.Category ==

SelectedCategory.Value);

UpdateFilteredBooks (filtered);
}

private void ResetFilters()

{
SearchText = string.Empty;
SelectedGenre = null;
SelectedCategory = null;
ApplyFilters () ;

}

private void UpdateFilteredBooks (IEnumerable<Book> books)
{
FilteredBooks.Clear () ;
foreach (var book in books)
{
FilteredBooks.Add (book) ;

}

OnPropertyChanged (nameof (IsListEmpty) ) ;
OnPropertyChanged (nameof (IsFiltered)) ;



}

}

private async Task AddToCartAsync (Book book)

{
await cartService.AddToCartAsync (book.Id, 1);

}

private async Task AddToWishlistAsync (Book book)

{
await wishlistService.AddToWishlistAsync (book.Id);

}

JIuctuur B.6 — @aitn EditBookViewModel.cs

using
using
using
using
using

BookStore.Domain.DTOs;
BookStore.Domain.Enums;
BookStore.MAUIApp.Services.BookService;
System.Collections.ObjectModel;
System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.BookCatalogViewModel;

[QueryProperty (nameof (BookId), "BookId")]
public class EditBookViewModel : BaseViewModel

{

private int bookId;

public int BookId

{

}

get => bookId;
set => SetProperty(ref bookId, value);

private readonly IBookService bookService;
public BookDto Book { get; set; } = new();
public ObservableCollection<BookGenre> Genres { get; set; }
public ObservableCollection<BookCategory> Categories { get;

set;

}

public ICommand SaveChangesCommand { get; }
public ICommand CancelCommand { get; }
public ICommand SelectImageCommand { get; }

public EditBookViewModel (IBookService bookService)

{

_bookService = bookService;

SaveChangesCommand = new Command (async () => await
SaveChangesAsync ()) ;

CancelCommand = new Command (async () => await

Shell.Current.GoToAsync ("///BooksPage")) ;
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SelectImageCommand = new Command(async () => await
SelectImageAsync());

Genres = new

ObservableCollection<BookGenre> (Enum.GetValues (typeof (BookGenre)) .
Cast<BookGenre>()) ;

Categories = new
ObservableCollection<BookCategory> (Enum.GetValues (typeof (BookCateg
ory) ) .Cast<BookCategory>());

}

public async Task LoadBookAsync (int bookId)
{

var book = await bookService.GetBookByIdAsync (bookId) ;

if (book != null)
{
Book = new BookDto
{
Title = book.Title,
Author = book.Author,
Genre = book.Genre,
Category = book.Category,
Year = book.Year,
Description = book.Description,
Price = book.Price,
QuantityInStock = book.QuantityInStock,
ImagePath = book.ImagePath

}

private async Task SaveChangesAsync ()
{
var (status, Msg) = await
_bookService.UpdateBookAsync (Book, bookId);

if (status)
{

await Shell.Current.DisplayAlert ("Ycnex", "Kuura
ycrnemHo otbHoBjyieHa", "OK");

}

else

{
await Shell.Current.DisplayAlert ("Oumbxa", Msg, "OK");
}

await Shell.Current.GoToAsync ("///BooksPage") ;
}

private async Task SelectImageAsync ()

{



var result = await FilePicker.Default.PickAsync (new
PickOptions
{
FileTypes = FilePickerFileType.Images,
PickerTitle = "Bubepure mzodOpaxeHve KHUTU"

}) s
if (result != null)

var imagePath =
Path.Combine (FileSystem.Current.AppDataDirectory, "Images");
Directory.CreateDirectory (imagePath) ;

var filePath = Path.Combine (imagePath,
result.FileName) ;

using var stream = await result.OpenReadAsync();
using var fileStream = File.Create(filePath);
await stream.CopyToAsync (fileStream);

//Book.ImagePath =
$"Resources/Images/{result.FileName}";

Book.ImagePath = filePath;

OnPropertyChanged (nameof (Book.ImagePath)) ;

}

JIuctunr B.7 — @aitn CartViewModel.cs

using BookStore.Domain.Entities;

using BookStore.MAUIApp.Services.CartService;
using BookStore.MAUIApp.Services.OrderService;
using BookStore.MAUIApp.Views.CartView;

using CommunityToolkit.Maui.Views;

using System.Collections.ObjectModel;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.CartViewModel;

/// <summary>

/// ViewModel mig CTpPaHMLBE KOP3UHEL.

/// </summary>

public class CartViewModel : BaseViewModel

{
private readonly ICartService cartService;
private readonly IOrderService orderService;

/// <summary>
/// Kojjnexuus 3JIEMEeHTOB KOP3MHH.
/// </summary>

public ObservableCollection<CartItem> CartItems { get; set;

= new();
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public bool IsCartEmpty => CartItems == null ||

CartItems.Count == 0;

public string Address { get; set; } = string.Empty;

/// <summary>

/// OBbmas CyMMa KOP3MHEI.

/// </summary>

public decimal TotalAmount => CartItems.Sum(item =>

item.Book.Price * item.Quantity);

private bool isOrderPopupVisible;
public bool IsOrderPopupVisible
{
get => 1isOrderPopupVisible;
set
{
_1sOrderPopupVisible = value;
OnPropertyChanged (nameof (IsOrderPopupVisible)) ;

}

/// <summary>

/// KoMmaHmOb OJig yHNpaBJIeHUS KOP3UHOM.

/// </summary>

public ICommand LoadCartCommand { get; }

public ICommand IncreaseQuantityCommand { get; }
public ICommand DecreaseQuantityCommand { get; }
public ICommand RemoveFromCartCommand { get; }
public ICommand ClearCartCommand { get; }

public ICommand NavigateToCatalogCommand { get; }
public ICommand NavigateToCartCommand { get; }

public ICommand NavigateToWishlistCommand { get; }
public ICommand NavigateToProfileCommand { get; }

public ICommand CreateOrderCommand { get; }
public ICommand CancelOrderCommand { get; 1}

public ICommand ShowOrderPopupCommand { get; }

/// <summary>

/// KoHcTpykTop ViewModel mnjss KOP3WMHEL.

/// </summary>

public CartViewModel (ICartService cartService, IOrderService

orderService)
{
_cartService = cartService;
_orderService = orderService;

ShowOrderPopupCommand = new Command (ShowOrderPopup) ;
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LoadCartCommand = new Command (async () => await
LoadCartAsync()) ;

CreateOrderCommand
CreateOrderAsync()) ;

CancelOrderCommand

new Command (async () => await

new Command (HideOrderPopup) ;

IncreaseQuantityCommand = new Command<CartItem> (async item
=> await ChangeQuantityAsync (item, item.Quantity + 1));

DecreaseQuantityCommand = new Command<CartItem> (async item
=> await ChangeQuantityAsync (item, item.Quantity - 1));

RemoveFromCartCommand = new Command<CartItem> (async item
=> await RemoveFromCartAsync (item)) ;

ClearCartCommand = new Command(async () => await
ClearCartAsync());

NavigateToCatalogCommand = new Command (async () => await
Shell.Current.GoToAsync ("///BooksPage")) ;

NavigateToCartCommand = new Command (async () => await
Shell.Current.GoToAsync ("///CartPage")) ;

NavigateToWishlistCommand = new Command(async () => await
Shell.Current.GoToAsync ("///WishlistPage")) ;

NavigateToProfileCommand = new Command(async () => await

Shell.Current.GoToAsync ("///ProfilePage")) ;

LoadCartCommand.Execute (null) ;

}

private void HideOrderPopup ()

{
IsOrderPopupVisible = false;
Address = string.Empty;
OnPropertyChanged (nameof (IsOrderPopupVisible)) ;
OnPropertyChanged (nameof (Address)) ;

}

private async void ShowOrderPopup ()
{
var page = Shell.Current.CurrentPage;
if (page is ContentPage contentPage)
{
var popup = new OrderPopup():
var result = await contentPage.ShowPopupAsync (popup) ;

if (result is null)

{

return;

}

Address = result.ToString();
await CreateOrderAsync();



public async Task LoadCartAsync()
{

var cartltems = awalt cartService.GetCartItemsAsync();

CartItems.Clear();

foreach (var item in cartItems)

{
CartItems.Add(item) ;

}
OnPropertyChanged (nameof (TotalAmount)) ;

private async Task ChangeQuantityAsync (CartItem item, int

delta)
{

await

_cartService.UpdateCartItemQuantityAsync (item.BookId, delta);

await LoadCartAsync() ;

}

private async Task RemoveFromCartAsync (CartItem item)

{
await cartService.RemoveFromCartAsync (item.BookId);
await LoadCartAsync();

private async Task ClearCartAsync()

{
awalt cartService.ClearCartAsync();
await LoadCartAsync();

}

/// <summary>

/// CospmaHme 3akasa.

/// </summary>

private async Task CreateOrderAsync ()

{
if (string.IsNullOrWhiteSpace (Address))
{

await Shell.Current.DisplayAlert ("Oumbka", "Bremure

amgpec pmocraBxku.", "OK");
return;

}

await orderService.CreateOrderAsync (Address,
CartItems.ToList());
}
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Jluctunr B.8 — daiin OrderPageViewModel.cs

using BookStore.Domain.DTOs;

using BookStore.Domain.Entities;

using BookStore.MAUIApp.Services.OrderService;
using System.Collections.ObjectModel;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.OrderViewModel;

public class OrderPageViewModel : BaseViewModel
{

private readonly IOrderService orderService;
public ObservableCollection<Order> Orders { get; } = new();

private bool isBusy;
public bool IsBusy
{
get => 1isBusy;
set => SetProperty(ref isBusy, value);

}

private string statusMessage;
public string StatusMessage

{
get => statusMessage;
set => SetProperty(ref statusMessage, value);

}
public ICommand LoadOrdersCommand { get; }
public ICommand NavigateToProfileCommand { get; }

public OrderPageViewModel (IOrderService orderService)

{

_orderService = orderService;

LoadOrdersCommand = new Command(async () => await
LoadOrdersAsync () ) ;

NavigateToProfileCommand = new Command(async () => await

Shell.Current.GoToAsync ("///ProfilePage")) ;
}

public async Task LoadOrdersAsync ()

{
if (IsBusy)
return;

try
{
IsBusy = true;
StatusMessage = string.Empty;



var orders = awailt orderService.GetUserOrdersAsync();

Orders.Clear () ;

foreach (var order in orders)
Orders.Add (order) ;

if (Orders.Count == 0)
StatusMessage = "3akasze He HaMIeHH.";

}
catch (Exception ex)
{

StatusMessage = $"Oumbka 3arpy3KM 3aKasz0B:

{ex.Message}l";

}
finally

{
IsBusy = false;

}

Jluctunr B.9 — daiin ManagerProfileViewModel.cs

using BookStore.Domain.Enums;

using BookStore.MAUIApp.Services.QuestionService;
using BookStore.MAUIApp.Services.ReviewService;
using Newtonsoft.Json.Ling;

using System.IdentityModel.Tokens.Jwt;

using System.Security.Claims;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ProfileViewModel;

public class ManagerProfileViewModel : BaseViewModel

{
private readonly IReviewService reviewService;
private readonly IQuestionService questionService;

private string username;
public string Username
{
get => username;
set => SetProperty(ref username, value);

private string userRole;
public string UserRole
{
get => userRole;
set => SetProperty(ref userRole, value);



public ICommand NavigateToManageReviewsCommand { get;

}

public ICommand NavigateToManageQuestionsCommand { get;

public ICommand LogoutCommand { get; }

public ManagerProfileViewModel (IReviewService reviewService,

IQuestionService questionService)

{
_reviewService = reviewService;
_questionService = questionService;

LoadUserCredentials () ;

LogoutCommand = new Command (async ()
LogoutAsync () ) ;

NavigateToManageReviewsCommand = new Command (async
await Shell.Current.GoToAsync ("///ManageReviewsPage")) ;

NavigateToManageQuestionsCommand = new Command (async
await Shell.Current.GoToAsync ("///ManageQuestionsPage")) ;

}

private async void LoadUserCredentials ()

{

=> awailt

}

()
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var jwtToken = await SecureStorage.GetAsync ("AuthToken") ;

if (!string.IsNullOrEmpty (jwtToken))
{

var handler = new JwtSecurityTokenHandler();
var token = handler.ReaddwtToken (jwtToken) ;

Username = token.Claims.FirstOrDefault(c => c.Typ

ClaimTypes.Name) ?.Value ?7? "HeuzsBecTHO";

var userRole = token.Claims.FirstOrDefault(c => c.Type

== ClaimTypes.Role) ?.Value;

switch (userRole)

{

case "Admin":

UserRole = "ApmmHumcTpatTop";

break;

case "Customer":
UserRole = "llokynarejb";
break;

case "Manager":
UserRole = "Menenxep";
break;

default:

UserRole = "HeumsBecTHO";

break;

else



}

Username = "HeumsBecTHO";
UserRole = "HewmsBecTHO";

private async Task LogoutAsync ()

{
// OunimaeM OaHHBE I[IOJIb30BATEJH
SecureStorage.Remove ("UserLogin") ;
SecureStorage.Remove ("UserRole") ;

// TlepeHamnpaBJiiseM Ha CTPaHMUIly BxXoIa

await Shell.Current.GoToAsync ("///LoginPage");

JIuctunr B.10 — daiin ProfileViewModel.cs

using BookStore.MAUIApp.Services.BookService;
using BookStore.MAUIApp.Services.QuestionService;
using BookStore.MAUIApp.Views.StatisticView;
using System.IdentityModel.Tokens.Jwt;

using System.Security.Claims;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ProfileViewModel;

public class ProfileViewModel : BaseViewModel

{

private string username;
public string Username
{
get => username;
set => SetProperty(ref username, value);

private string userRole = "Customer";
public string UserRole
{
get => userRole;
set => SetProperty(ref userRole, value);

private bool isAdmin = false;
public bool IsAdmin

{
get => 1isAdmin;
set => SetProperty(ref isAdmin, value);

public ICommand LogoutCommand { get; }

public ICommand NavigateToAskQuestionCommand { get;
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public ICommand NavigateToOrdersCommand { get; }
public ICommand NavigateToQuestionsCommand { get; }

public ICommand NavigateToCatalogCommand { get; }
public ICommand NavigateToCartCommand { get; }

public ICommand NavigateToWishlistCommand { get; }
public ICommand NavigateToProfileCommand { get; }

public ICommand NavigateToAddBookCommand { get; }

public ICommand NavigateToManageReviewsCommand { get; }
public ICommand NavigateToManageQuestionsCommand { get; }

public ICommand GetStatisticsCommand { get; }
private readonly IBookService bookService;
public ProfileViewModel (IBookService bookService)
{ _bookService = bookService;

LoadUserCredentials () ;

// KomMaHIs HaBMUI'alLUU

NavigateToAskQuestionCommand = new Command(async () =>
await GoToAskQuestionPage())

NavigateToOrdersCommand = new Command (async () => await
GoToOrdersPage () ) ;

NavigateToQuestionsCommand = new Command (async () => await
GoToQuestionsPage()) ;

LogoutCommand = new Command (async () => await

LogoutAsync()) ;

NavigateToCatalogCommand = new Command (async () => await
Shell.Current.GoToAsync ("///BooksPage")) ;

NavigateToCartCommand = new Command (async () => await
Shell.Current.GoToAsync ("///CartPage")) ;

NavigateToWishlistCommand = new Command(async () => await
Shell.Current.GoToAsync ("///WishlistPage")) ;

NavigateToProfileCommand = new Command(async () => await
Shell.Current.GoToAsync("///ProfilePage")) ;

NavigateToManageReviewsCommand = new Command(async () =>
await Shell.Current.GoToAsync ("///ManageReviewsPage")) ;

NavigateToManageQuestionsCommand = new Command (async () =>
await Shell.Current.GoToAsync ("///ManageQuestionsPage")) ;

NavigateToAddBookCommand = new Command(async () => await
GoToAddBookPage ()) ;

GetStatisticsCommand = new Command (async () => await

GoToStatisticsPage());
}
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private async Task GoToStatisticsPage ()

{
// TlepexomouMm Ha CTPaHUlly CTaTHUCTUKMA
await Shell.Current.GoToAsync ("///StatisticsPage");

}

private async Task GoToAddBookPage ()

{
await Shell.Current.GoToAsync ("///AddBookPage") ;

}

private async Task GoToAskQuestionPage ()

{
await Shell.Current.GoToAsync ("///AskQuestionPage") ;

}

private async Task GoToOrdersPage ()

{
await Shell.Current.GoToAsync ("///OrdersPage") ;

}

private async Task GoToQuestionsPage ()

{

await Shell.Current.GoToAsync ("///UserQuestionsPage") ;

}

public async void LoadUserCredentials ()

{

var JjwtToken = await SecureStorage.GetAsync ("AuthToken");

if (!string.IsNullOrEmpty (jwtToken))

{
var handler = new JwtSecurityTokenHandler () ;
var token = handler.ReaddwtToken (jwtToken) ;

Username = token.Claims.FirstOrDefault(c => c.Type ==
ClaimTypes.Name) ?.Value ?? "HeuzsmecTHO";
var userRole = token.Claims.FirstOrDefault(c => c.Type

== ClaimTypes.Role) ?.Value;

IsAdmin = userRole == "Admin";
UserRole = userRole switch
{
"Admin" => "AnmmHuUCcTpaTop",
"Customer" => "llokynarenn",
"Manager" => "Menemxep",
=> "HewmsBecTHO"
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Username = "HeusBecTHO";
UserRole = "HeumsBecTHO";
IsAdmin = false;

private async Task LogoutAsync ()

{
// QuuiaeM MaHHBE I[10JIL30BATEJIA
SecureStorage.Remove ("UserLogin") ;
SecureStorage.Remove ("UserRole") ;
SecureStorage.Remove ("token") ;

// TlepeHamnpaBJiigseM Ha CTPaHMUIly BxoIa
await Shell.Current.GoToAsync ("///LoginPage") ;

}
Jluctunr B.11 — ®aitn AskQuestionViewModel.cs

using BookStore.MAUIApp.Services.QuestionService;
using System.IdentityModel.Tokens.Jwt;

using System.Security.Claims;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ASkQuestionsViewModel;

public class AskQuestionViewModel : BaseViewModel

{

private readonly IQuestionService questionService;

private string gquestionContent;
public string QuestionContent
{
get => questionContent;
set => SetProperty(ref questionContent, value);

private string statusMessage;
public string StatusMessage
{
get => statusMessage;
set => SetProperty(ref statusMessage, value);

private bool isBusy;
public bool IsBusy
{
get => isBusy;
set => SetProperty(ref isBusy, value);

public ICommand SubmitQuestionCommand { get; }
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public ICommand GoToBack { get; }

public AskQuestionViewModel (IQuestionService questionService)

{

_questionService = questionService;

SubmitQuestionCommand = new Command (async () => await
SubmitQuestionAsync (), () => !IsBusy);

GoToBack = new Command (async () => await GoToBackAsync()):;

}

private async Task GoToBackAsync ()

{

var JjwtToken = await SecureStorage.GetAsync ("AuthToken") ;

var handler = new JwtSecurityTokenHandler () ;
var token = handler.ReaddwtToken (jwtToken) ;

var userRole = token.Claims.FirstOrDefault(c => c.Type ==
ClaimTypes.Role) ?.Value;

switch (userRole)
{
case "Admin":
await Shell.Current.GoToAsync ("///ProfilePage");
break;
case "Manager":
await
Shell.Current.GoToAsync ("///ManagerProfilePage") ;
break;
default:
await Shell.Current.GoToAsync ("///ProfilePage");
break;

}

private async Task SubmitQuestionAsync ()

{
if (string.IsNullOrWhiteSpace (QuestionContent))
{

StatusMessage = "BremuTe TekxCT Bomnpoca.";
return;

}

try

{
IsBusy = true;

StatusMessage = string.Empty;

var result = await
_questionService.AskQuestionAsync (QuestionContent) ;
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StatusMessage = result;

if (result.Contains ("ycnemHo"))
{
QuestionContent = string.Empty; // OUMCTHTL MOJe
nocJjie yCIEeWHOM OTIpPaBKU
}
}
catch (Exception ex)
{
StatusMessage = $"Ommbka: {ex.Messagel}l";
}
finally
{
IsBusy = false;
( (Command) SubmitQuestionCommand) .ChangeCanEkExecute () ;

}

JIuctunr B.12 — daiin ManageQuestionsViewModel.cs

using BookStore.Domain.DTOs;

using BookStore.MAUIApp.Services.QuestionService;
using System.Collections.ObjectModel;

using System.IdentityModel.Tokens.Jwt;

using System.Security.Claims;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.QuestionsViewModel;

public class ManageQuestionsViewModel : BaseViewModel
{

private readonly IQuestionService dquestionService;

public ObservableCollection<QuestionDto> Questions { get; set;
} = new();

public ICommand AnswerQuestionCommand { get; }
public ICommand GoToBack { get; }

public ManageQuestionsViewModel (IQuestionService
questionService)
{
_questionService = questionService;
GoToBack = new Command (async () => await GoToBackAsync()):;
AnswerQuestionCommand = new Command<QuestionDto> (async
(question) => await AnswerQuestionAsync (question));
LoadQuestionsAsync () ;

}

private async Task GoToBackAsync ()

{

var JjwtToken = await SecureStorage.GetAsync ("AuthToken");
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var handler = new JwtSecurityTokenHandler () ;
var token = handler.ReaddwtToken (jwtToken) ;

var userRole = token.Claims.FirstOrDefault(c => c.Type ==
ClaimTypes.Role) ?.Value;

switch (userRole)
{
case "Admin":
await Shell.Current.GoToAsync ("///ProfilePage") ;
break;
case "Manager":
await
Shell.Current.GoToAsync ("///ManagerProfilePage") ;
break;
default:
await Shell.Current.GoToAsync ("///ProfilePage");
break;

private async void LoadQuestionsAsync ()
{
var questions = await
_questionService.GetAllQuestionsAsync();

Questions.Clear();

foreach (var question in questions)
{
question.AnswerText = string.Empty; // Ioje znmig BBOIA
oTBeTa
Questions.Add (question) ;

private async Task AnswerQuestionAsync (QuestionDto question)

{

if (question == null) return;

if (string.IsNullOrWhiteSpace (question.AnswerText))
{
await App.Current.MainPage.DisplayAlert ("Oumbxa",
"OrBeT He MOXeT OHTbL nycTemM.", "Ox");
return;

awalt questionService.AddAnswerAsync (question.Id,
question.AnswerText) ;

await App.Current.MainPage.DisplayAlert ("Ycnex", "OrBerT
nobarmnen.", "Ox");



// OBHOBJSEM CHNMCOK BOIPOCOB
LoadQuestionsAsync () ;

}

Juctunr B.13 — daiin UserQuestionsViewModel.cs

using BookStore.Domain.Entities;

using BookStore.MAUIApp.Services.QuestionService;
using System.Collections.ObjectModel;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.UserQuestionsViewModel;

public class UserQuestionsViewModel : BaseViewModel

{

private readonly IQuestionService questionService;

public ObservableCollection<Question> Questions { get; set;
= new();

public ICommand LoadQuestionsCommand { get; }

public ICommand GoToBack { get; }

public UserQuestionsViewModel (IQuestionService
questionService)

{

_questionService = questionService;

LoadQuestionsCommand = new Command (async () => await
LoadQuestionsAsync () ) ;

GoToBack = new Command (async () => await
Shell.Current.GoToAsync ("///ProfilePage")) ;

LoadQuestionsAsync () .ConfigureAwait (false);

}

private bool isBusy;
public bool IsBusy
{
get => 1isBusy;
set => SetProperty(ref isBusy, value);

private async Task LoadQuestionsAsync ()
{

IsBusy = true;

Questions.Clear () ;

var questions = await
_questionService.GetUserQuestionsAsync () ;
foreach (var question in questions)

{

Questions.Add (question) ;
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}



IsBusy = false;

}
Jluctunr B.14 — daiin AddReviewViewModel.cs

using BookStore.Domain.DTOs;
using BookStore.MAUIApp.Services.ReviewService;
using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ReviewViewModel;

[QueryProperty (nameof (Title), "Title")]
[QueryProperty (nameof (BookIdString), "BookId")]
public class AddReviewViewModel : BaseViewModel
{

private readonly IReviewService reviewService;
private int bookId;

public int BookId
{
get => bookId;
set => SetProperty(ref bookId, value);

}

private string bookIdString;
public string BookIdString

{
get => bookIdString;

set

{
bookIdString = wvalue;

if (int.TryParse (bookIdString, out int parsedId))

{
BookId = parsedIld;

}

}

private string title;
public string Title
{
get => title;
set => SetProperty(ref title, wvalue);
}

private string reviewText;
public string ReviewText
{
get => reviewText;
set => SetProperty(ref reviewText, wvalue);
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public ICommand SubmitReviewCommand { get; }
public ICommand GoToBack { get; }

public AddReviewViewModel (IReviewService reviewService)

{

_reviewService = reviewService;

SubmitReviewCommand = new Command(async () => await
SubmitReview()) ;

GoToBack = new Command (async () => await

Shell.Current.GoToAsync ("///BookDetailsPage")) ;
}

private async Task SubmitReview ()

{
if (string.IsNullOrWhiteSpace (ReviewText))

{
await
Application.Current.MainPage.DisplayAlert ("Oumbxa", "OT3HEB He

MOXeT OBTh OycTemM.", "OK");
return;

var reviewDto = new CreateReviewDto

{

Content = ReviewText,
BookId = BookId

}s

await reviewService.SubmitReviewAsync (reviewDto);

}
JIuctunr B.15 — ®aitn EditReviewViewModel.cs

using BookStore.Domain.DTOs;

using BookStore.MAUIApp.Services.ReviewService;
using System.Threading.Tasks;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ReviewViewModel;

[QueryProperty (nameof (ReviewId), "ReviewId")]
public class EditReviewViewModel : BaseViewModel

{

private readonly IReviewService reviewService;
private int reviewId;
public int ReviewId

{

get => reviewld;
set

{
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_reviewId = value;
_ = LoadReviewAsync () ;

private string reviewContent;
public string ReviewContent

{

get => reviewContent;
set => SetProperty(ref reviewContent, value);

public ICommand SaveReviewCommand { get; }
public ICommand CancelCommand { get; }

public EditReviewViewModel (IReviewService reviewService)

{

_reviewService = reviewService;

SaveReviewCommand = new Command (async () => await
SaveReviewAsync ()) ;

CancelCommand = new Command (async () => await

Shell.Current.GoToAsync ("///ManageReviewsPage")) ;
}

public async Task LoadReviewAsync ()

{

var review = await
_reviewService.GetReviewByIdAsync (ReviewId) ;
if (review != null)
{
ReviewContent = review.Content;
}
else

{
await App.Current.MainPage.DisplayAlert ("Oumbxa",

"Or3eB He Hammen", "Oxk");
await Shell.Current.GoToAsync ("///ManageReviewsPage") ;

private async Task SaveReviewAsync ()

{
if (string.IsNullOrWhiteSpace (ReviewContent))

{
await App.Current.MainPage.DisplayAlert ("Oumbxa",

"TexCcT OT3HIBa He MOXeT OhThL nycTemMm.", "Ox");
return;

var editDto = new EditReviewDto { Content = ReviewContent

awalt reviewService.UpdateReviewAsync (ReviewId, editDto);
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// OBHOBJISEM CIMCOK OT3LIBOB

await Shell.Current.GoToAsync ("///ManageReviewsPage") ;

if (Shell.Current.CurrentPage.BindingContext is
ManageReviewsViewModel viewModel)

{

await viewModel.RefreshReviewsAsync () ;

}

Jluctunr B.16 — ®aitr ManageReviewsViewModel.cs

using BookStore.Domain.DTOs;

using BookStore.MAUIApp.Services.ReviewService;
using System.Collections.ObjectModel;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ReviewViewModel;

public class ManageReviewsViewModel : BaseViewModel
{

private readonly IReviewService reviewService;

public ObservableCollection<EditReviewDto> Reviews { get; set;
} = new();

public ICommand EditReviewCommand { get; }

public ICommand GoToBack { get; }

public ManageReviewsViewModel (IReviewService reviewService)
{
_reviewService = reviewService;
EditReviewCommand = new Command<EditReviewDto> (async
(reviewDto) => await EditReviewAsync (reviewDto));
GoToBack = new Command (async () => await GoToBackAsync()):;
LoadReviewsAsync () ;

private async Task GoToBackAsync ()
{
await Shell.Current.GoToAsync ("///ManagerProfilePage") ;

private async void LoadReviewsAsync ()
{

var reviews = awalt reviewService.GetAllReviewsAsync();
Reviews.Clear () ;
foreach (var review in reviews)

{

Reviews.Add (review) ;
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}

private async Task EditReviewAsync (EditReviewDto reviewDto)
{
if (reviewDto.Id <= 0)
{
await App.Current.MainPage.DisplayAlert ("Oumbxa",
"HeKOppeKTHEM uOeHTHudmkaTop orszeBa.'", "Ox");
return;

}

await
Shell.Current.GoToAsync ($"///EditReviewPage?ReviewId={reviewDto.Id
P
}

public async Task RefreshReviewsAsync ()
{
LoadReviewsAsync () ;
}
}

JIuctunr B.17 — ®aiin ReviewsViewModel.cs

using BookStore.Domain.DTOs;

using BookStore.MAUIApp.Utils;

using System.Collections.ObjectModel;
using System.Net.Http.Json;

using System.Windows.Input;

namespace BookStore.MAUIApp.ViewModel.ReviewViewModel;

[QueryProperty (nameof (BookId), "BookId")]
[QueryProperty (nameof (Title), "Title")]
public class ReviewsViewModel : BaseViewModel

{
private readonly HttpClient httpClient;

public ObservableCollection<ReviewDto> Reviews { get; } =
new () ;

private int bookId;
public int BookId
{
get => bookId;
set => SetProperty(ref bookId, wvalue);
}

private string title;
public string Title
{
get => title;
set => SetProperty(ref title, value);
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}

public ICommand GoToBackCommand { get; }

public ReviewsViewModel ()

{
_httpClient = new HttpClient();

GoToBackCommand = new Command (async () => await
Shell.Current.GoToAsync ("///BooksPage")) ;

LoadReviewsCommand = new Command(async () => await
LoadReviewsAsync()) ;

// ABTOMATHUYECKU 3arpyXaeM OT3EIBE NIPM MHULMAIM3ALUU
Task.Run (async () => await LoadReviewsAsync());

}

public ICommand LoadReviewsCommand { get; }

public async Task LoadReviewsAsync ()

{

Reviews.Clear () ;

await httpClient.AddAuthorizationHeaderAsync();

var response = await
_httpClient.GetAsync ($"http://10.0.2.2:5073/api/review/book/{BookI

dar");

if (response.IsSuccessStatusCode)

{
var reviews = await
response.Content.ReadFromdJsonAsync<IEnumerable<ReviewDto>> () ;

if (reviews != null)
{
foreach (var review in reviews)
Reviews.Add (review) ;

}

else

{

await App.Current.MainPage.DisplayAlert ("Or3wBH",

"Or=pIBE He Hamgexnwu", "Ox");
}
}
}

JIuctuur B.18 — ®aitn WishlistViewModel.cs

using BookStore.Domain.Entities;

using BookStore.MAUIApp.Services.CartService;
using BookStore.MAUIApp.Services.Wishlist;
using System.Collections.ObjectModel;
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using System.Windows.Input;
namespace BookStore.MAUIApp.ViewModel.WishListViewModel;

public class WishlistViewModel : BaseViewModel

{
private readonly IWishlistService wishlistService;
private readonly ICartService cartService;

public ObservableCollection<WishlistItem> WishlistItems { get;
set; } = new();

public ICommand LoadWishlistCommand { get; }
public ICommand MoveToCartCommand { get; }

public ICommand RemoveFromWishlistCommand { get; }
public ICommand ClearWishlistCommand { get; }

public ICommand NavigateToCatalogCommand { get; }
public ICommand NavigateToCartCommand { get; }

public ICommand NavigateToWishlistCommand { get; }
public ICommand NavigateToProfileCommand { get; }

public WishlistViewModel (IWishlistService wishlistService,
ICartService cartService)
{
_wishlistService = wishlistService;
_cartService = cartService;

LoadWishlistCommand = new Command (async () => await
LoadWishlistAsync());

MoveToCartCommand = new Command<WishlistItem> (async item
=> await MoveToCartAsync (item)) ;

RemoveFromWishlistCommand = new
Command<WishlistItem> (async item => await
RemoveFromWishlistAsync (item.BookId)) ;

ClearWishlistCommand = new Command (async () => await
ClearWishlistAsync());

NavigateToCatalogCommand = new Command (async () => await
Shell.Current.GoToAsync ("///BooksPage")) ;

NavigateToCartCommand = new Command (async () => await
Shell.Current.GoToAsync ("///CartPage")) ;

NavigateToWishlistCommand = new Command(async () => await
Shell.Current.GoToAsync ("///WishlistPage")) ;

NavigateToProfileCommand = new Command(async () => await

Shell.Current.GoToAsync("///ProfilePage")) ;

// 3Barpyska OpU MHULKAJIM3ALUNU
LoadWishlistCommand.Execute (null) ;

}

public async Task LoadWishlistAsync ()
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var wishlist = await wishlistService.GetWishlistAsync();
WishlistItems.Clear();

foreach (var book in wishlist)

{
WishlistItems.Add (book) ;

}

private async Task MoveToCartAsync (WishlistItem item)
{
await
_wishlistService.RemoveFromWishlistAsync (item.BookId) ;
await cartService.AddToCartAsync (item.BookId, 1);
await LoadWishlistAsync () ;
}

private async Task RemoveFromWishlistAsync (int bookId)

{

await wishlistService.RemoveFromWishlistAsync (bookId);

var itemToRemove = WishlistItems.FirstOrDefault (b => b.Id
== bookId);

if (itemToRemove != null)

{

WishlistItems.Remove (itemToRemove) ;

}

await LoadWishlistAsync();
}

private async Task ClearWishlistAsync ()

{
await wishlistService.ClearWishlistAsync();
await LoadWishlistAsync();

}

JIuctunr B.19 — daiin LoginPage.xaml

<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
x:Class="BookStore.MAUIApp.View.AuthView.LoginPage"
Shell.NavBarIsVisible="False">

<StackLayout Padding="20" Spacing="15">
<Label Text="BBemgmure npaHHwe" FontSize="32"
HorizontalOptions="Center" />
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<Label Text="mna Bxoma" FontSize="32"
HorizontalOptions="Center" />

<Entry Text="{Binding Model.Login}" Placeholder="Brenure
jJoruu" />

<Entry Text="{Binding Model.Password}"
Placeholder="Beemure napoiir" IsPassword="True" />

<Button Text="Bomrtu" Command="{Binding LoginCommand}" />

<Label Text="Her akkayurTa?" HorizontalOptions="Center" />

<Button Text="3aperucrpuporarbca" Command="{Binding
GoToRegisterCommand}" />

</StackLayout>

</ContentPage>

Jluctunr B.20 — daiin RegisterPage.xaml

<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
x:Class="BookStore.MAUIApp.View.AuthView.LoginPage"
Shell.NavBarIsVisible="False">

<StackLayout Padding="20" Spacing="15">
<Label Text="BBemmre mpmauuHwe" FontSize="32"
HorizontalOptions="Center" />
<Label Text="mna Bxoma" FontSize="32"
HorizontalOptions="Center" />
<Entry Text="{Binding Model.Login}" Placeholder="Brenure
Jgjoruu" />
<Entry Text="{Binding Model.Password}"
Placeholder="Beemure napojir" IsPassword="True" />
<Button Text="Bontu" Command="{Binding LoginCommand}" />
<Label Text="Her axkkayHTa?" HorizontalOptions="Center" />
<Button Text="3Baperucrpuporarsbca" Command="{Binding
GoToRegisterCommand}" />
</StackLayout>
</ContentPage>

Jluctunr B.21 — daiin AddBookPage.xaml

<?xml version="1.0" encoding="utf-8" ?>
<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"

x:Class="BookStore.MAUIApp.Views.BookView.AddBookPage"
Title="JobaBUTb KHUTY"
BackgroundColor="#F4F4F9"
Padding="20">

<ScrollView>
<StackLayout Spacing="15">
<Label Text="JJobOaBJjieHMe HOBOWM KHUITU"
FontSize="24"
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FontAttributes="Bold"
HorizontalOptions="Center"
TextColor="4#333" />

<Frame BackgroundColor="White" CornerRadius="10"
Padding="15" HasShadow="True">
<StackLayout Spacing="10">
<Entry Placeholder="HazBaume KHUTU"
Text="{Binding Book.Title}"
BackgroundColor="#FOFOF5"
TextColor="#333" />

<Entry Placeholder="AsTOp"
Text="{Binding Book.Author}"
BackgroundColor="#FOF0F5"
TextColor="#333" />

<Picker Title="Xaup"
ItemsSource="{Binding Genres}"
SelectedItem="{Binding Book.Genre}"
BackgroundColor="#FOFOF5"
TextColor="#333">
<Picker.ItemDisplayBinding>
<Binding Path="."
Converter="{StaticResource GenreToRussianConverter}" />
</Picker.ItemDisplayBinding>
</Picker>

<Picker Title="Kareropusa"
ItemsSource="{Binding Categories}"
SelectedItem="{Binding Book.Category}"
BackgroundColor="#FOFOF5"
TextColor="#333" >
<Picker.ItemDisplayBinding>
<Binding Path="."
Converter="{StaticResource GenreToRussianConverter}" />
</Picker.ItemDisplayBinding>
</Picker>

<Entry Placeholder="T'on uznmanmusa"
Text="{Binding Book.Year}"
Keyboard="Numeric"
BackgroundColor="#FOFOF5"
TextColor="#333" />

<Editor Placeholder="Onucahnmue kKHUTUL"
Text="{Binding Book.Description}"
HeightRequest="100"
BackgroundColor="#FOF0F5"
TextColor="#333" />

<Entry Placeholder="Ilerna"
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Text="{Binding Book.Price}"
Keyboard="Numeric"
BackgroundColor="#FOF0F5"
TextColor="#333" />

<Entry Placeholder="KomuuecTrO B Haamuum"
Text="{Binding Book.QuantityInStock}"
Keyboard="Numeric"
BackgroundColor="#FOF0F5"
TextColor="#333" />

<!-- Bribop mzODOpaxeHms -—->

<Button Text="3arpysure msobpaxeHue"
TextColor="White"
FontSize="Medium"
Command="{Binding SelectImageCommand}"

/>
<Image Source="{Binding Book.ImagePath}"
HeightRequest="200"
Aspect="AspectFit"
Margin="0,10,0,0" />
</StackLayout>
</Frame>
<!-- KHONKWK ynpaBJieHUS ——>
<StackLayout Orientation="Horizontal" Spacing="15">
<Button Text="IIobaBUTb KHUTY"
TextColor="White"
FontSize="Medium"
Command="{Binding AddBookCommand}"
HorizontalOptions="FillAndExpand" />
<Button Text="OrmeHna"
TextColor="White"
FontSize="Medium"
Command="{Binding CancelCommand}"
HorizontalOptions="FillAndExpand" />
</StackLayout>
</StackLayout>
</ScrollView>
</ContentPage>

Jluctunr B.22 — ®aiin BookDetailsPage.xaml
<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"
xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"

xmlns:viewModel="clr-
namespace:BookStore.MAUIApp.ViewModel.BookCatalogViewModel"

X:Class="BookStore.MAUIApp.Views.BookView.BookDetailsPage"
Title="IleTanu KHuUTMU"
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BackgroundColor="#FOF0F5"
Padding="15">

<ScrollView>
<StackLayout Spacing="15">
<!-- JzobpaxeHMe KHUIM ——>

<Frame Padding="0" CornerRadius="10" HasShadow="True"
BackgroundColor="White">
<Image Source="{Binding ImagePath}"

HeightRequest="300"
Aspect="AspectFill"
HorizontalOptions="Center"
VerticalOptions="Center" />

</Frame>

<!-- OcHoBHasa umHOOpMaLMsS O KHUTE —-->
<Frame BackgroundColor="White" CornerRadius="10"
HasShadow="True" Padding="15">
<StackLayout Spacing="10">
<Label Text="{Binding Title}"

FontSize="24"
FontAttributes="Bold"
TextColor="#333" />

<Label Text="ABTop:" FontSize="Medium"
TextColor="4#666" />

<Label Text="{Binding Author}"
FontSize="Medium" TextColor="#333" />

<Label Text="Xaup:" FontSize="Medium"
TextColor="4#666" />
<Label Text="{Binding Genre,
Converter={StaticResource GenreToRussianConverter}}"
FontSize="Medium"
TextColor="#333" />

<Label Text="Kareropus:" FontSize="Medium"
TextColor="#666" />
<Label Text="{Binding Category,
Converter={StaticResource GenreToRussianConverter}}"
FontSize="Medium"
TextColor="4#333" />

</StackLayout>
</Frame>
<!-- lleHa M OoIMCaHUEe —-->

<Frame BackgroundColor="White" CornerRadius="10"
HasShadow="True" Padding="15">
<StackLayout Spacing="10">
<Label Text="IlerHa:" FontSize="Medium"
TextColor="4#666" />



<Label Text="{Binding Price,

StringFormat='"{}{0:N2} P'}"

TextColor="#666" />

FontSize="Large"
FontAttributes="Bold"
TextColor="#2E8B57" />

<Label Text="Onmcaume:" FontSize="Medium"

<Label Text="{Binding Description}"
FontSize="Medium"
TextColor="#333"
LineBreakMode="WordWrap" />

</StackLayout>
</Frame>
<!—-— JIONOJIHUTEJILHbEIE CBeIeHUsI —-—>

<Frame BackgroundColor="White" CornerRadius="10"

HasShadow="True" Padding="15">
<StackLayout Spacing="10">

TextColor="#666" />

TextColor="#333" />

<Label Text="Tonm msmaHma:" FontSize="Medium"
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<Label Text="{Binding Year}" FontSize="Medium"

<Label Text="KoamuecTBO B HaJIuuumM:"

FontSize="Medium" TextColor="#666" />

<Label Text="{Binding QuantityInStock}"

FontSize="Medium" TextColor="#333" />
</StackLayout>

</Frame>

<!-- KHOIIKa OCTaBMUTL OTS3HB ——>

<Button

Text="0OcTaBUTh OT3LIB"
Command="{Binding AddReviewCommand}"
CornerRadius="10"

HeightRequest="45"

FontSize="Medium" />

<!-- KHOnka npocMOTpa OT3EBOB ——>

<Button

<Button

Text="IlocmMmOoTPEeTH OT3EIBH"
Command="{Binding ViewReviewsCommand}"
CornerRadius="10"

HeightRequest="45"

FontSize="Medium" />

Text="Hazang"
Command="{Binding GoToBack}"
CornerRadius="10"
HeightRequest="45"
FontSize="Medium" />

</StackLayout>
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</ScrollView>
</ContentPage>

Jluctunr B.23 — ®aitnr AskQuestionPage.xaml

<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"
xmlns:viewModel="clr-
namespace:BookStore.MAUIApp.ViewModel.ASkQuestionsViewModel"

x:Class="BookStore.MAUIApp.Views.QuestionsView.AskQuestionPage"
Title="3amaTe BOIpPOC"
BackgroundColor="#FOFOF5"
Padding="15">

<Grid RowDefinitions="*,Auto" VerticalOptions="FillAndExpand"

<StackLayout Spacing="20">

<Label Text="BBemure Bam sBomnpoc:" FontSize="Medium"
TextColor="#333" />

<Editor Text="{Binding QuestionContent}"
AutoSize="TextChanges"
HeightRequest="150"
Placeholder="HanuumTe Ball BONPOC 3IOeCbhb..."
BackgroundColor="White"
TextColor="#000"
/>

<Button Text="OrnpasBurp"
Command="{Binding SubmitQuestionCommand}"
IsEnabled="{Binding IsBusy,
Converter={StaticResource InverseBooleanConverter}}"
TextColor="White" />

<Label Text="{Binding StatusMessage}"
TextColor="Green"
FontAttributes="Italic"
HorizontalOptions="Center" />

<ActivityIndicator IsRunning="{Binding IsBusy}"
IsVisible="{Binding IsBusy}"
HorizontalOptions="Center" />

</StackLayout>

<!-- KHOIka BO3BPaTa, 3akpelJieHHas CHU3Yy —-—>
<Button Text="Hazan"
Command="{Binding GoToBack}"
Grid.Row="1"
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TextColor="White"
HeightRequest="50"/>

</Grid>
</ContentPage>

Jluctunr B.24 — ®aiin EditReviewPage.xaml

<?xml version="1.0" encoding="utf-8" ?>
<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"

x:Class="BookStore.MAUIApp.Views.ReviewView.EditReviewPage"
Title="PenakTupoBaTb OT3HB"
BackgroundColor="#FOF0F5"
Padding="15">

<StackLayout Spacing="20">
<Label Text="PenmaxTuporaHue oTs3uBa" FontSize="24"
FontAttributes="Bold" HorizontalOptions="Center" />

<Editor Text="{Binding ReviewContent}"
Placeholder="BreauTe TeKCT OT3HBaA...'
AutoSize="TextChanges"
BackgroundColor="White"
HeightRequest="200" />

<Button Text="CoxpaHUTb M3MeHeHKa"
Command="{Binding SaveReviewCommand}" />

<Button Text="OTmeHa"
Command="{Binding CancelCommand}" />
</StackLayout>

</ContentPage>

JIuctunr B.25 — daiin App.xaml

<?xml version="1.0" encoding="utf-8" 727>
<Application xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
x:Class="BookStore.MAUIApp.App"
xmlns:converters="clr-
namespace:BookStore.MAUIApp.Utils">
<Application.Resources>
<ResourceDictionary>
<Style TargetType="Label">
<Setter Property="TextColor" Value="Black" />
</Style>
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<converters:IsEmptyConverter x:Key="IsEmptyConverter"
/>

<converters:IsNotEmptyConverter
x:Key="IsNotEmptyConverter" />

<converters:InverseBooleanConverter
x:Key="InverseBooleanConverter" />

<converters:GenreToRussianConverter
x:Key="GenreToRussianConverter" />

</ResourceDictionary>
</Application.Resources>
</Application>

Jluctunr B.26 — ®aitr AppShell.xaml

<?xml version="1.0" encoding="utf-8" ?>
<Shell xmlns="http://schemas.microsoft.com/dotnet/2021/maui"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:auth="clr-namespace:BookStore.MAUIApp.View.AuthView"
xmlns:books="clr-namespace:BookStore.MAUIApp.View.BookView"
xmlns:booksAdd="clr-
namespace:BookStore.MAUIApp.Views.BookView"
xmlns:cart="clr-namespace:BookStore.MAUIApp.Views.CartView"
xmlns:wishlist="clr-namespace:BookStore.MAUIApp.Views"
xmlns:bookDetail="clr-
namespace:BookStore.MAUIApp.Views.BookView"
xmlns:profile="clr-
namespace:BookStore.MAUIApp.Views.ProfileView"
xmlns:questions="clr-
namespace:BookStore.MAUIApp.Views.QuestionsView"
xmlns:order="clr-
namespace:BookStore.MAUIApp.Views.OrderView"
xmlns:review="clr-
namespace:BookStore.MAUIApp.Views.ReviewView"
xmlns:statistic="clr-
namespace:BookStore.MAUIApp.Views.StatisticView"
x:Class="BookStore.MAUIApp.AppShell"
FlyoutBehavior="Disabled">

<!-—- PoyTmHIT -->

<ShellContent Route="LoginPage" ContentTemplate="{DataTemplate
auth:LoginPage}" />

<ShellContent Route="RegisterPage"
ContentTemplate="{DataTemplate auth:RegisterPage}" />

<ShellContent Route="BooksPage" ContentTemplate="{DataTemplate
books:BooksPage}" />

<ShellContent Route="CartPage" ContentTemplate="{DataTemplate
cart:CartPage}" />

<ShellContent Route="WishlistPage"
ContentTemplate="{DataTemplate wishlist:WishlistPage}l" />

<ShellContent Route="BookDetailsPage"
ContentTemplate="{DataTemplate bookDetail:BookDetailsPage}" />



176

<ShellContent Route="ProfilePage"
ContentTemplate="{DataTemplate profile:ProfilePage}" />
<ShellContent Route="UserQuestionsPage"
ContentTemplate="{DataTemplate questions:UserQuestionsPage}"
<ShellContent Route="AskQuestionPage"
ContentTemplate="{DataTemplate questions:AskQuestionPage}"
<ShellContent Route="OrdersPage"
ContentTemplate="{DataTemplate order:0rderPage}"
<ShellContent Route="AddReviewPage"
ContentTemplate="{DataTemplate review:AddReviewPage}" />
<ShellContent Route="ReviewsPage"
ContentTemplate="{DataTemplate review:ReviewsPage}"
<ShellContent Route="ManagerProfilePage"
ContentTemplate="{DataTemplate profile:ManagerProfilePage}"
<ShellContent Route="ManageReviewsPage"
ContentTemplate="{DataTemplate review:ManageReviewsPage}" />
<ShellContent Route="ManageQuestionsPage"
ContentTemplate="{DataTemplate questions:ManageQuestionsPage}"
<ShellContent Route="EditReviewPage"

/>
/>
/>

/>
/>

/>

ContentTemplate="{DataTemplate review:EditReviewPage} "/>
<ShellContent Route="AddBookPage"

ContentTemplate="{DataTemplate booksAdd:AddBookPage} "/>
<ShellContent Route="EditBookPage"

ContentTemplate="{DataTemplate booksAdd:EditBookPage} " />

<ShellContent Route="StatisticsPage"

ContentTemplate="{DataTemplate statistic:StatisticsPage} "/>

</Shell>

Jluctunr B.27 — daiin MauiProgram.cs

using
using
using
using
using
using
using

BookStore.
BookStore.
BookStore.
BookStore.
BookStore.
BookStore.
BookStore.

MAUIApp.
MAUIApp.
MAUIApp.
MAUIApp.
MAUIApp.

MAUTIApp

Services
Services

Services.
Services.
Services.
.Services.
MAUIApPP.

Services

.AuthService;
.BookService;

CartService;
OrderService;
QuestionService;
ReviewService;

.Wishlist;

.View.AuthView;

.View.BookView;

.ViewModel .ASkQuestionsViewModel;
.ViewModel .AuthViewModel;
.ViewModel .BookCatalogViewModel;
.ViewModel .CartViewModel;
.ViewModel .OrderViewModel;
.ViewModel.ProfileViewModel;
BookStore.MAUIApp.ViewModel .QuestionsViewModel;
BookStore.MAUIApp.ViewModel .ReviewViewModel;
BookStore.MAUIApp.ViewModel .UserQuestionsViewModel;
BookStore.MAUIApp.ViewModel .WishListViewModel;
BookStore.MAUIApp.Views;
BookStore.MAUIApp.Views.BookView;

using
using
using
using
using
using
using
using
using
using
using
using
using
using

BookStore.MAUIApp
BookStore.MAUIApp
BookStore.MAUIApp
BookStore.MAUIApp
BookStore.MAUIApp
BookStore.MAUIAppP
BookStore.MAUIApp
BookStore.MAUIAppP
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.CartView;
OrderView;
ProfileView;
QuestionsView;
ReviewView;
StatisticView;

using
using
using
using
using
using

BookStore.MAUIApp.Views
BookStore.MAUIApp.Views.
BookStore.MAUIApp.Views.
BookStore.MAUIApp.Views.
BookStore.MAUIApp.Views.
BookStore.MAUIApp.Views.

using
using

CommunityToolkit.Maui;
Microsoft.Extensions.Logging;

namespace BookStore.MAUIApp

{

public static class MauiProgram

{

public static MauiApp CreateMauiBpp ()

{

var builder

builder

MauiApp.CreateBuilder () ;

.UseMauiApp<App> ()
.UseMauiCommunityToolkit ()
.ConfigureFonts (fonts =>

{
"OpenSansRegular") ;

"OpenSansSemibold") ;
b) g

builder.
AuthService> () ;

builder.
BookService> () ;

builder.

CartService> () ;

builder.

WishlistService> () ;

builder.

OrderService> () ;

builder.

QuestionService> () ;

builder.

ReviewService> () ;

builder.
builder.
builder.
builder.
builder.
builder.
builder.

fonts.AddFont ("OpenSans-Regular.ttf",

fonts.AddFont ("OpenSans-Semibold.ttf",

Services

Services

Services

Services.

Services

Services

Services

Services
Services
Services
Services
Services
Services
Services

.AddSingleton<IAuthService,
.AddSingleton<IBookService,

.AddSingleton<ICartService,

AddSingleton<IWishlistService,

.AddSingleton<IOrderService,
.AddSingleton<IQuestionService,

.AddSingleton<IReviewService,

.AddTransient<LoginViewModel> () ;
.AddTransient<RegisterViewModel> () ;
.AddTransient<BooksViewModel> () ;
.AddTransient<CartViewModel> () ;
.AddTransient<WishlistViewModel> () ;
.AddTransient<BookDetailsViewModel> () ;
.AddTransient<ProfileViewModel> () ;

builder.Services.AddTransient<UserQuestionsViewModel> () ;



builder
builder
builder
builder

.Services
.Services
.Services
.Services
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.AddTransient<AskQuestionViewModel> () ;

.AddTransient<OrderPageViewModel> () ;
.AddTransient<AddReviewViewModel> () ;
.AddTransient<ReviewsViewModel> () ;

builder.Services.AddTransient<ManageReviewsViewModel> () ;

builder.Services.AddTransient<ManagerProfileViewModel> () ;
builder.Services.AddTransient<EditReviewViewModel> () ;

builder.Services.AddTransient<ManageQuestionsViewModel> () ;

builder

builder.

builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.

builder.

AuthService> () ;

builder.

BookService> () ;

builder.

CartService> () ;

builder.

WishlistService> () ;

builder.

QuestionService> () ;

builder.

OrderService> () ;

builder.

ReviewService> () ;

#1f DEBUG

.Services
Services

Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services

Services

Services

Services

Services

Services

Services

Services

.AddTransient<AddBookViewModel> () ;
.AddTransient<EditBookViewModel> () ;

.AddTransient<LoginPage> () ;
.AddTransient<RegisterPage> () ;
.AddTransient<BooksPage> () ;
.AddTransient<CartPage> () ;
.AddTransient<WishlistPage> () ;
.AddTransient<OrderPopup>() ;
.AddTransient<BookDetailsPage> () ;
.AddTransient<ProfilePage> () ;
.AddTransient<AskQuestionPage> () ;
.AddTransient<UserQuestionsPage> () ;
.AddTransient<OrderPage> () ;
.AddTransient<AddReviewPage> () ;
.AddTransient<ReviewsPage> () ;
.AddTransient<ManagerProfilePage> () ;
.AddTransient<ManageReviewsPage> () ;
.AddTransient<EditReviewPage> () ;
.AddTransient<ManageQuestionsPage> ()
.AddTransient<AddBookPage> () ;
.AddTransient<EditBookPage> () ;
.AddTransient<StatisticsPage> () ;

.AddHttpClient<IAuthService,
.AddHttpClient<IBookService,
.AddHttpClient<ICartService,
.AddHttpClient<IWishlistService,
.AddHttpClient<IQuestionService,

.AddHttpClient<IOrderService,

.AddHttpClient<IReviewService,

4
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builder.Logging.AddDebug() ;
#endif

return builder.Build() ;

}

Jluctunr B.28 — CartPage.xaml

<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"

xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"
xmlns:viewModel="clr-

namespace:BookStore.MAUIApp.ViewModel.CartViewModel"
x:Class="BookStore.MAUIApp.Views.CartView.CartPage"

Title="KopzmuHa">

<Grid>
<Grid.RowDefinitions>
<RowDefinition Height="*" />
<RowDefinition Height="Auto" />
<RowDefinition Height="60" />
</Grid.RowDefinitions>

<!-- OCHOBHOI} KOHTEHT —->
<StackLayout Padding="10" Grid.Row="0">
<!-- Ofbmasa cyMMma, TOJIBKO €CJIM KOp3MHA He IIycTa —-—>

<StackLayout IsVisible="{Binding CartItems.Count,
Converter={StaticResource IsNotEmptyConverter}}">
<Label FontSize="Large" Margin="0,10,0,0">
<Label.FormattedText>
<FormattedString>
<Span Text="O6mas cymma: " />
<Span Text="{Binding TotalAmount,

StringFormat='{0:C}"'}" />

</FormattedString>
</Label.FormattedText>
</Label>
</StackLayout>
<!-- Ecaum xops3mMHaA IOycTa ——>

<Label Text="KopzauHa nycta"
FontSize="Large"
HorizontalOptions="Center"
VerticalOptions="Center"
IsVisible="{Binding CartItems.Count,

Converter={StaticResource IsEmptyConverter}}" />

<!-- Ecim KOp3MHa He IIyCcTa, I[OoKa3hBaeM CIMUCOK ——>
<CollectionView ItemsSource="{Binding CartItems}"
IsVisible="{Binding CartItems.Count,
Converter={StaticResource IsNotEmptyConverter}}">



<CollectionView.ItemTemplate>
<DataTemplate>
<StackLayout Padding="10"

BackgroundColor="White" Margin="0,5">

<!-- Vupopmaumsa O KHUTE ——>

<Grid ColumnDefinitions="Auto, *"
Padding="5">

<Image Source="{Binding

Book.ImagePath}" HeightRequest="100" WidthRequest="70"
Aspect="AspectFit" />

<StackLayout Grid.Column="1"

Padding="10,0,0,0">

<Label Text="{Binding
Book.Title}" FontSize="Medium" FontAttributes="Bold" />

<Label Text="ABTOpP: "
FontSize="Small" TextColor="Gray" />

<Label Text="{Binding
Book.Author}" FontSize="Small" />

<Label Text="Ilena: "
FontSize="Small" TextColor="Gray" />

<Label Text="{Binding
Book.Price, StringFormat='{}{0:N2} P'}" FontSize="Small" />

</StackLayout>
</Grid>
<!-- VnpaprJjieHME KOJIMUECTBOM U

yoajeHueMm —-->
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<StackLayout Orientation="Horizontal"

Spacing="10" HorizontalOptions="Start" Margin="10,5,0,0">
<Button Text="-"
Command="{Binding
Source={RelativeSource AncestorType={x:Type
viewModel:CartViewModel}}, Path=DecreaseQuantityCommand}"

CommandParameter="{Binding}"
WidthRequest="40"
HeightRequest="40" />

<Label Text="{Binding Quantity}"
FontSize="Medium" VerticalOptions="Center" />

<Button Text="+"
Command="{Binding
Source={RelativeSource AncestorType={x:Type
viewModel :CartViewModel}}, Path=IncreaseQuantityCommand}"

CommandParameter="{Binding}"
WidthRequest="40"
HeightRequest="40" />

<Button Text="Ymanurp"
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Command="{Binding
Source={RelativeSource AncestorType={x:Type
viewModel:CartViewModel}}, Path=RemoveFromCartCommand}"

CommandParameter="{Binding}"
BackgroundColor="Red"
TextColor="White"
HeightRequest="40"
WidthRequest="90" />
</StackLayout>
</StackLayout>
</DataTemplate>
</CollectionView.ItemTemplate>
</CollectionView>

</StackLayout>
<!-- KhHonkmu ynpasJjieHus (OUMCTUTBL KOP3UHY, OPOpMMTL 3akasz)

<StackLayout Grid.Row="1"
Margin="10,0,10,10"
Spacing="10"
IsVisible="{Binding CartItems.Count,
Converter={StaticResource IsNotEmptyConverter}}">
<Button Text="OumcTuUTe KOP3UHY"
Command="{Binding ClearCartCommand}"
HeightRequest="50"
HorizontalOptions="FillAndExpand" />
<Button Text="O¢opmMurr 3axasz"
Command="{Binding ShowOrderPopupCommand}"
HeightRequest="50"
HorizontalOptions="FillAndExpand" />
</StackLayout>

<!-- HwmxHee MeHI C MKOHKaAMU —-—>
<Grid Grid.Row="2" BackgroundColor="LightGray"
Padding="10">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="*" />
<ColumnDefinition Width="*" />
<ColumnDefinition Width="*" />
<ColumnDefinition Width="*" />
</Grid.ColumnDefinitions>

<ImageButton Grid.Column="0" Source="Icons/home.png"
WidthRequest="30" HeightRequest="30" Command="{Binding
NavigateToCatalogCommand}" />

<ImageButton Grid.Column="1"
Source="Icons/shopping cart.png" WidthRequest="30"
HeightRequest="30" Command="{Binding NavigateToCartCommand}" />
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<ImageButton Grid.Column="2"
Source="Icons/wishlist.png" WidthRequest="30" HeightRequest="30"
Command="{Binding NavigateToWishlistCommand}" />

<ImageButton Grid.Column="3" Source="Icons/user.png"
WidthRequest="30" HeightRequest="30" Command="{Binding
NavigateToProfileCommand}" />

</Grid>
</Grid>

</ContentPage>



punoxenue I
(pexoMeHyemoe)

Pe3yabTarhl TECTHPOBAHUS CEPBEPHOM YACTH
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Owmnbka

HaseaHue KHWIrM He QOMKHO copepwaTo
cneynanbHbIX CUMBONOB.

Pucynok I'.1 — BBoa Ha3BaHue ¢ HEAOMYCTUMBIMU CUMBOJIAMU

Owwuébka

HazBaHue KHWIrM AoNXHO He 6onblue 100
CHMBO/OB.

Pucynok I'.2 — BBoa Ha3Banusl, npesbimaroniero 100 cumosioB
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Owwnbka

HazBaHne KHWUIM AONKHO HE MeHbLUe 2
CHMBONOB.

Pucynok I'.3 — BBoa Ha3BaHusl, 1JIMHA KOTOPOT'O MEHBIIIE ABYX CUMBOJIOB

Yenex

KHura ycnewro nobasnexa.

Pucynok I'.4 — BBoJ Ha3BaHMsI MUHUMAJIBHO JIOITyCTUMOIO pa3mepa
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Yenex

KHura ycnewro fo6asnexa.

Pucynok I'.5 — BBog Ha3BaHus MaKCUMAJIBHOTO JOITYCTUMOTO pa3sMepa



Ipuioxenue /|
Hcexoanplii Ko PyHKUUA TECTUPOBAHUSA

(pexoMeHyemoe)
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Juctunr /.1 — Paitn BooksControllerTests.cs

using BookStore.Application.Interfaces;
using BookStore.Domain.DTOs;

using BookStore.Domain.Entities;

using BookStore.Domain.Enums;

using BookStoreAPI.Controllers;

using Microsoft.AspNetCore.Mvc;

using Moqg;

public class BooksControllerTests
{
private readonly Mock<IBookRepository> bookRepoMock = new();
private readonly Mock<IOrderRepository> orderRepoMock =
new () ;
private readonly BooksController controller;

public BooksControllerTests ()
{
_controller = new BooksController ( bookRepoMock.Object,
_orderRepoMock.Object) ;
}

[Fact]
public async Task GetAll ReturnsOkResult WithListOfBooks ()
{
var books = new List<Book> { new Book { Id = 1, Title =
"Tagt" } };
_bookRepoMock.Setup (r =>
r.GetAllAsync () ) .ReturnsAsync (books) ;

var result = await controller.GetAll();

var okResult = Assert.IsType<OkObjectResult>(result);
var returnBooks =

Assert.IsAssignableFrom<IEnumerable<Book>> (okResult.Value);
Assert.Single (returnBooks) ;

}

[Fact]
public async Task GetById BookExists ReturnsOk()

{
var book = new Book { Id = 1, Title = "Test" };
_bookRepoMock.Setup (r =>
r.GetByIdAsync (1)) .ReturnsAsync (book) ;

var result = await controller.GetById(1l);
var okResult = Assert.IsType<OkObjectResult> (result);

Assert.Equal (book, okResult.Value);

[Fact]
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public async Task GetById BookNotFound ReturnsNotFound/()
{
_bookRepoMock.Setup (r =>
r.GetByIdAsync (99)) .ReturnsAsync ( (Book?)null) ;

var result = await controller.GetById(99);

Assert.IsType<NotFoundObjectResult> (result) ;
}

[Fact]
public async Task Search NoBooksFound ReturnsNotFound/()
{
_bookRepoMock.Setup (r => r.SearchAsync (null, null, null,
null)) .ReturnsAsync (new List<Book>());

var result = await controller.Search();

Assert.IsType<NotFoundObjectResult> (result) ;

[Fact]
public async Task Create ValidBook ReturnsCreatedAtAction()
{
var dto = new BookDto
{
Title = "New",
Author = "Author",
Genre = BookGenre.Fantasy,
Category = BookCategory.PopularScience,
Price = 10,
QuantityInStock = 5,
Year = 2020,

Description = "Test",
ImagePath = "cover.jpg"
b
var result = await controller.Create (dto);

var createdResult =
Assert.IsType<CreatedAtActionResult> (result);
var book = Assert.IsType<Book> (createdResult.Value);
Assert.Equal ("New", book.Title);
}

[Fact]
public async Task Update BookExists ReturnsNoContent ()
{
var existingBook = new Book { Id =1 };
_bookRepoMock.Setup (r =>
r.GetByIdAsync (1)) .ReturnsAsync (existingBook) ;
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var dto = new BookDto
{
Title = "Updated",
Author = "Author",

Genre = BookGenre.Historical,
Category = BookCategory.Art,
Price = 15,

QuantityInStock = 3,

Year = 2021,

Description = "Updated",
ImagePath = "new.jpg"
}i
var result = await controller.Update(l, dto);

Assert.IsType<NoContentResult> (result) ;

[Fact]
public async Task Update BookNotFound ReturnsNotFound/()

{
_bookRepoMock.Setup (r =>
r.GetByIdAsync (1)) .ReturnsAsync ( (Book?)null) ;
var dto = new BookDto ()

var result = await controller.Update(1l, dto);

Assert.IsType<NotFoundObjectResult> (result);
}

[Fact]
public async Task Delete BookExists ReturnsNoContent ()

{
var book = new Book { Id =1 };

_bookRepoMock.Setup (r =>
r.GetByIdAsync (1)) .ReturnsAsync (book) ;

var result = await controller.Delete(1);

Assert.IsType<NoContentResult> (result);
}

[Fact]
public async Task Delete BookNotFound ReturnsNotFound/()

{
_bookRepoMock.Setup (r =>
r.GetByIdAsync (1)) .ReturnsAsync ( (Book?)null) ;

var result = await controller.Delete(1);

Assert.IsType<NotFoundObjectResult> (result) ;
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[Fact]
public async Task GetStatistics ReturnsOk WithStatisticsDto()
{

_orderRepoMock.Setup (r => r.GetAll()) .ReturnsAsync (new
List<Order>());
_bookRepoMock.Setup (r => r.GetAllAsync () ) .ReturnsAsync (new

List<Book>());
var result = await controller.GetStatistics();

var okResult = Assert.IsType<OkObjectResult> (result);
Assert.IsType<BookSalesStatisticsDto> (okResult.Value);



