MHMNHUCTEPCTBO OBPA30BAHUSA
KNPOBCKOM OBJIACTHU
KupoBckoe 00/1acTHOe rocyjapcrBeHHoe npogecCHoOHaTbHOE
oOpa3oBaTe/ibHOE 0I0[)KeTHOEe yUpe)XX/ieHre
“Barcko-IlonaHcKNM MeXaHUYeCKUH TEXHUKYM”

(KOTI'TIOBY BIIMT)
COI'JTACOBAHO OOITYCTUTHB K 3AILINTE
[Ipencenaresib LUKI0BOU 3amMecTuTe/ib IUPEKTOopa
MeTOUUYEeCKON KOMUCCUU 1o YP
A.A.l'apudoBa H.B. Illemierosa

IUITJIOMHBIU ITPOEKT
ATI1. 011 . 09.02.07. 000 . I13

KoHCybTaHT 110 PykoBouTe/ib poeKTa
BHe ipeHuto MIC
C.A.I1luBoBapoB C. A. IIuBoBapoB
HopMOKOHTPOJTb Pa3paboran
E.A. HoBukoBa B. C. Koponés
PerieHseHT

E.B. I'anumoBa




Baegenue

OcHOBHag 4acThb

1 ITocTaHOBKa 3ajlauv aBTOMAaTHU3alun
2 [TpoekTrpoBaHue UH(OPMALIMOHHOMN CUCTEMBbI

3 Pa3paboTka nosib30BaTebCKoro nHTepdeiica MHPOPMaLMOHHOW CUCTeMbI

COJAEPXAHUE

4 Ananmu3 pa3paboTaHHOM MH(OPMALIMOHHOW CUCTEMBI, BhISB/IEHHE JOCTOMHCTB ¥ HeJJOCTAaTKOB 14

5 Pa3paboTka MeTOIMKY BHEPEHHS U COMIPOBOXKAEHHUS] MHPOPMALIMOHHOW CUCTEMBL................... 15
T 1) 10 (<) 1 (RPN 18
CITMCOK UCTIONIb30BAHHBIX UCTOUHHUKOB. .....ceeiuteeeurteearteearteeereeeeareesssreessseeessseesssseesssseesssseessssessssnessnne 19
TIPHTIOMKEHHE A.....oeieiiiiieeeiiiieeeeeiiteeeesitteeesssteeessarteesssssaeessssseesssssaaesssssaeeessssseessssssseesssssseeesnssseeens 20
TIPHIIOMKEHUE B....oooiiiiiiiiiiiiiiiiiiiiicctcctce ettt sab e s abe e sane e sane s 21
TIPHIIOMKEHUE Bi....cooiiiiiiiiiiiiiiiiieeeect ettt ettt st ab e e s aa e e e sbae s e bae e e naessanae e 22
TIPHTIOMKEHUE ...ttt ettt et e st e e e e e e bt e e e bae s eabae e embeesemneesennee s 23
TIPHTIOMKEHME LL....ceeniiiieiieiiieeieiiiteeeesiteeesetteesssiteeesssassaeesssssseesesssaeesssssseeessssssaesenssaeessssssseesssssaessnns 31
TIPHTIOMKEHUE JK..ooooeviiiiiiiiiiiiiiiiiiiiiecitccrt ettt ettt sa e s b e e s aa e e san e e saaeesnaeennne 38
TIPHIIOMKEHUE Ki...ooiiiiiiiiiiiiiiiiieeite ettt ettt st e s eab e s aae e e bae s e bae e maesennae e 51
A11.011.09.02.07.000.113

W3m. | Jluct Ne oKyM. ITogrmce | [ara

Pas3pab. Koponés CO ,HEP)K AHWE JIur. Jlucr JIuctoB

IIposep. [InBoBapos I I 1 1

H. Konrp. HoBukoBa BIIMT 41 C

YTBepa. l'anrmoBa




BBEJEHUE

AKTyanbHOCTb TeMbl: TIOMCK (ororpaduii B MeAuaTekKe Ha KOTOpBLIX 3areyaryieH
OTIpeJie/IEHHBIN CTYZIEHT MOXKeT 3aHsSTb OOoJbIlIoe BpeMs, 0COOeHHO ecyid 00ljee KOTMUYeCTBO
doTorpaduii ucuncnseTcss ThicTdaMu. [IPOEKT CTPeMHUTCS PelTh 3Ty MPOo0eMy, aBTOMaTUpPYs
PYYHOH TpoLiec.

Lenb u 3ajauu: pa3paboTaTh CUCTEMY Il TIOMCKa ¢oTorpaduii, Ha KOTOPBIX 3ariedaTieHo
nuio mosib3oBaresisa. CucTemMa [0/DKHA HMETh BO3MOXKHOCTh COXPaHWTh pe3y/bTaThl MOMCKa
YAOOHBIM /151 TIO/Ib30BaTeJIsl CII0COO0M.

OO6beKT uccae[0BaHus: Co3laHMe OMOMEeTPUUeCcKOro CJierKa Io 3arpy»keHHoW ¢ororpaduu
T10JTb30BaesIs, TIOMCK TIoZ00HOW OHMoMeTpuM 10 ChOpMHPOBAaHHOMW 0a3e AaHHBIX, (hOpMUpOBaHUE
apxuBa, cCOXpaHeHUe pe3y/ibTaTa Ha (h/ielli-HaKOMUTe b M0JIb30BaTe/Isl.

[lpeameT wccnefoBaHUs: TIPOLIECC pacrio3HaBaHWs M CpPaBHEHMs JIML, COXpaHeHHe
pe3ysibrarta.

CTpykTypa paboThI:

1 TTocTaHOBKa 3a/lauv aBTOMAaTHU3aL|UY;

2 [TpoexkTrpoBaHue UH(GOPMALIMOHHON CHUCTEMBI;

2 Pa3paboTKa nosb30BaTenbCKOro HHTepderica MHPOPMAaL[MOHHOW CUCTEeMBI;

4 Awnamu3 pas3paboTaHHOM WHGOPMAI[MOHHON CHUCTEMBI, BBISIBIeHWE [OCTOUHCTB W
He/I0CTaTKOB;

5 Pa3paboTKa MeTOAMKH BHEAIDEHUSI U COTTPOBOXK/I€HUSI MH(MOPMAIIMOHHOW CUCTEMBI.
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OCHOBHAS YACTDb

1 ITocTaHOBKa 3a/1au¥ aBTOMaTHU3aL[N

1.1 3agauu CUCTEMBI:

- OO6paboTka MeaMaTeKd TEeXHWKYMa, TOWCK W HUAeHTU(UKALMs JWll, HalWZeHHbIX Ha
dotorpadusix;

- [Tonyuenue ¢hoTo Mosb30BaTesIsl, pacrio3HaBaHKe TIOyUeHHOTO CHUMKa;

- dopmupoBaHMe CIMCKa pacrio3HaHHbIX (oTorpaduii, U3BeCTHBIX CUCTEMe, Ha KOTOPBIX
3arevarsieH MoJyib30Bare/ib;

- CoxpaHeHHe pe3ysibTaTa paboThl CUCTEMBI Ha (JIelI-HaKOTUTe Tb.

1.2 BXogHble faHHbIE:

- ®ororpadum B MeiaTeke TeXHUKYMa;

- dororpadus auLja mosIb30BaTesIs.

1.3 BrixogHsble JaHHbIE:

daiin apxuBa B Qopmare zip, cofepkaluil (oTtorpaguu, Ha KOTOPBIX 3areyaryieH

T10J/1b30Bare/Ib.
1.4 Bo3mo)kHbIe M3MeHeHHs1 MH(OPMaLMOHHBIX TOTPeOHOCTel T0/Ib30BaTeei:
- Coop He TonbKO hoTorpaduii, HO U BU/IEO;

- CoxpaHeHue pe3ynbTaTa He TOAbKO Ha BHELIHWM HaKOMWTelIb, HO K OTMpaBKa Ha

5/IEKTPOHHYHO T10UTY.
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1.5 AnroputM pelieHus 3ajauu:

1.5.1 Pa3paborarh CTpyKTYpy 0a3bl JaHHBIX [I/Is1 COTTOCTABIEHUsT OJHOTO JIUI]a MHO>KECTBY U

ObicTpoii BeIOOPKe (aiinioB dhoTorpaduid;

1.5.2 Pa3paboratb niporpamMmy, paboTaroliyto B OHOBOM pekume, KoTopast oOpabaTbiBaeT

q)OTOFpaCl)I/II/I, BBITIO/IHAET dHOHHMMHYHO I/IAEHTI/IQ)I/IKaL[I/IIO BCeXx HaﬁAeHHbIX JIML] U COXpdHAET

vHopmarLuio B 6a3y JaHHBIX;

1.5.3 Pa3paborats rpaduueckuii mHTepdeiic, mpegHa3HAuUeHHBIA AJIs1 B3aUMOZENCTBUS

ToJib30BaTe/iell ¢ CUCTeMOl, MO3BOJISIONMM choTorpadupoBaTh JIMIO MOIb30BaTesIsi, OTIPAaBUTh

ero Ha 00paboTKy B CHICTEMY U TIO/TyUUThb Pe3y/IbTar;

1.5.4 Pa3paboTaTb MexaHW3M, TTO3BOJISIOLHH T10/Ib30BaTe/ISIM COXPaHATh Pe3y/IbTaT PaboThbl

CHUCTEeMBI.

C cucremol B3auMMOZENCTBYeT [Ba TWIMA I0/b30BaTesed — CTYAEHThbl, KOTOpble XOTAT

MOJIYUUTb Ppe3y/ibTaT pa6OTbI n aJMHUHHUCTDATOP,

MexXaHU3MOM CKaHHWpOBaHUs (oTorpaduii CUCTEMBI.

1.6 Tloxokue MpOeKThI U UX CPaBHEHUe

KOTOpri/JI MOXeT B3aHMO,qeﬁCTBOBaTb C

B xope usyueHus TipeAMeTHOM o6sacTd ObUTM TpOaHa/M3pPOBaHbl TIOXOXKKE PpelleHus,

BBISIB/IEHBI JIOCTOMHCTBA M HeloCTaTKu (Tabmuma 1.1).

Tabnuna 1.1 — OnucaHye OX0XXUX MPOEKTOB

[TpoekTt HocrovHcTBa Hepocratku

Cb6op M300pakKeHUH WuTerparys C He CaMOCTOSITE/TbHOE
CTY/IEHTOB U COTPYJHUKOB KOpTIOpaTUBHBIM TIpUJIOKEeHUe, a ajanrep
MUDM [1] MeCCeH/I)KEPOM. mongodb.

Google Photos [2],
Aupexc duck [3]

TouHoe pacrio3HaBaHUe UL,
obauHast rardopma.

OrpaHuueHue 10 pasmepy s
HEeKOMMepueCcKoll BepCuH, HeT
aBTOMAaTUYeCKOW KOMITOHOBKH
pesysbrara.

N3m.

Jluct Ne OKyM. ITopmuce

[Hara

Juct
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2 [TpoekTrpoBaHre UH(OPMALIMOHHOMN CUCTEMBbI

HPI/I MPOEKTUPOBAHHWU CHCTEMBI ObLIH BbIJ€/IeEHbl Ba THIIA T10/Ib30BATe/IeH: CTYAEHTbI 1

a/IMMHUCTPATOpbl, a TaK >Ke oOnpeZeseHbl (YHKIWM, KOTOpble KaKAbIA W3 TWUIIOB MOXeT

WCII0/Tb30BaTh. OnrcaHue QyHKLWM TTPUBe/IeHO B use-case Auarpamme (puc. 2.1).

CryneHT

Cuctema "NMauo yonexa”™

CdpoTorpadmposatecs

MonyunTe peaynsTaT

CoXpaHwTs pesynsTar Ha
BHELIHWA HAKOMWTEN:

YKa3aTe NYTh K MELWATEKE

ANMAHKUCTPAETOR

PucyHok 2.1 — use-case AriarpaMmma CHUCTEMBI

[Tpu mpoekTHpoBaHWM TaKke Obla pa3paboTaHa guarpamma, OTOOpaskaroijasi OCHOBHOM

6usHec rpoliecc npoekTa. JluarpamMmMa BoirosiHeHa B HoTaluu IDEFQ u npriBefieHa B MPUIOYKeHUH

A.

Ons adpdexrrBHOM 06paboTKH JuL] 1T0TpeboBaoch pa3paboTars 6a3y JaHHBIX, XPaHSIIYIO

B cebe y)Ke pacrio3HaHHbIE JIMI]A CTYZI€HTOB U IMyTH K W300pakeHUsIM. DTO pellieHre TI03BOJIsieT He

06pa6aTBIBaTL 3dHOBO TBICAYH ¢)0Torpa(b1/1171 MEAUdTEKHU, d BMECTO 3TOro CpaBHUTH IIOJTy4YE€HHOE€

JIMLIO C ropa3ao MeHBbIIMM KOJ/IMYeCTBOM [ddHHBIX. Pa3pa60TaHa AvarpaMMa CBsI3ei CYMHOCTEﬁ,

rpuBe/ieHa B pUjiokKeHUU b.

[171s1 TIOSICHEHHST CTPYKTYPHI AaHHBIX ObIT pa3paboTaH C/I0Baph JaHHBIX (TIpuioxkeHue B).

HpoaHaHI/IBI/IpOBaB dJIbTEPHATHUBHLBIE PDEIIEHWA, ObIIM  BBISAB/IEHBI dieayrome 061_]_11/19

XdPAKTepUCTUKMU:

- Ucnonk3oBaHue HNCKYCCTBEHHOI'O MHTE/VIEKTA /I PACITIO3HABAHUA JINL];

- UcriontHeHue B Gpay3epe.
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Tabmuia 2.1 — IapameTpsI cpesibl pa3paboTKu

[TapameTp 3HaueHUe

Pacrio3HaBaHMe JIU1] S3bIK MIPOrPaMMHPOBaHUS python,
oubmmoreka face_recognition [4], Tak Kak
python umeeT oOMpHLBIE cpeAcTBa pabOTHI C
WCKYCCTBEHHBIM HWHTE/VIEKTOM U 00paboTKoM
1300pakeHUH.

[MTonb30BaTenbCKUii UHTEpderic A3bIk MpOrpaMMHPOBAaHUS javascript,
¢peliMBOpK vue.js [5], Tak Kak mardopma
Opay3epa, Ha KOTOPOH HCIIO/MHSETCS KOf,
IIpe/i0CTaB/IsieT MHOTO BO3MOXKHOCTeH B I/IaHe
pa3paboTku nHTepdetica.

Juct
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3 Pa3paboTKa 1mosib30BaTeIbCKOro nHTepderica THPOPMAIIMOHHOW CUCTEMBI

[Tosb30BaTennbCKuii HHTEpdelic pa3paboTaH ¢ TOMOIIBI0 BeO-TeXHOIOTHH, TAKMX KaK:

- HTML;

- CSS;

- JavaScript.

TunuyHbIN CLieHapui B3auMO/IeHCTBUS T0/Tb30BaTesIsi C CUCTEMOM:

1 IlopolT K yCTPOMCTBY, HA KOTOPOM Pa3BEPHYT UHTepelic;

[Monb3oBaresnto OyayT rpeAcTaB/ieHbl KpaTKe MHCTPYKLIMH 10 paboTe C CUCTeMOM U KHOTTKa
«Hauate» (puc. 3.1). KHomnka «HakaTb» NpOBepUT, MOAK/IIOUEHO /1M BHELIHee XpaHWIULLE, U, B
CJlydae eCyid XpaHW/IMILe He TIOAK/IF0UeHO, BhIACT OMIMOKY C COOTBETCTBYIOIIMM COOOIIeHreM
(puc. 3). ITpoBepka BoimosiHsieTcsi ¢ omorbio otripaBku HTTP 3ampoca Ha API, pabotatoiriee Ha
TOM >K€ YCTPOMCTBe, uTo W 00mwmii uHTepdeiic. API cobupaeT Bce yCTPOHCTBa, MOAK/IIOUEHHBIE K
cucreme, umetoique Tun «disk», a Tak ke uMmeroue arpubyT «removable» ¢ TOMOIIBIO
oubmuoteku pyudev u dyukuuu list_devices [6]. 3aTeMm, BBIITOIHSAETCSA MOMCK BCEX pa3/esioB Ha
3TOM YCTPOWCTBe, BBIUMC/SIETCS TOYKAa MOHTHpOBaHMsA. Ecinm KakoW-mubo 1miar B 3TOU
TI0C/IeZlOBaTe/IbHOCTH ObLT TIPOBAJIeH, CUCTeMAa BBIAAET OLIMOKY MOJK/IIOUeHHsT XpaHuiuiga (puc.
3.2). Ilpumep Kofa, OTBeuarolllero 3a B3aWMOZENCTBHE T10/Ib30BaTe/isi C CUCTeMOM TpUBeZEeHbI B

muctudra K.1 - XK.3.

Jlnyo ycnexa

CdoTtorpadupyrics, a nporpamma Haliaér Bce oTorpadmm TeXHUKYMa, Ha KOTOPbIX Tbl MPUCYTCTBYELb!

BcTtaBb dnewky

2 CdoTorpadupyiics
3 CoxpaHu doTorpadumn
» Hauatb

PucyHok 3.1 — HauanbHasi cTpaHULIa CUCTEMBI
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XpaHunuiie He NOAKITIOYEHO

Heobxoanmo BCTaBUTbL B KMOCK (briew-kapTy wam gpyroe USB-
XpaHunuie.

Pucynok 3.2 — Ommbka, coo61arorriasi 0 ToM, UTo HeoOX0JUMO TIOZIK/TIOUMTE BHEIITHee

XPpaHW/IHLIe

2 HO,I[KJ'I}OLII/ITB BHEIIHEEe XPpaHWUJ/IHUILIE;

3 CdororpadupoBarbcs;

Cucrema kogupyer nAaHHble ¢dororpaduu B base64, mepenaér mo ceTd B TOJCUCTEMY

pacCrio3HaBaHUs, rae OdHHbIE OEKOAWUPDYHOTCA U 3dI'PYKAKOTCA B IdMATE. Ha CTpaHUIIe 0T06pa}KéH

BU/IEOTIOTOK /17151 TIpeArpocMoTpa dotorpaduu (puc. 3.3). [Ipumep Koza, yrpaBisioIiuii paboToii ¢

¢dororpadusmu npuseséxH B mctuHrax K.4-K.6.
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YnbiOHuUCH!

X OTMeHa 0 CdotorpacdvpoBaTbcs

PucyHok 3.3 — Crpanuiia cHaTust pororpaduu

4 JKpaTe mipoLjecca pacrio3HaBaHUS;

PacriosHaBaHWe 3aHMMaeT MeHbIle [JBYX CeKyHJ TIpu TecToBoii BbIOOpke u3 1000
¢dororpaduii. Ho, B ciyuyae ecnu oKufilaHue OKaKeTCsl CJIMIIKOM [JOTUM, WHTep(eic ChcTeMbl
OyzmeT oToOpakaTh 3KpaH 3arpy3kd C OJHWM C/IydyaliHO BBIODAHHBIM WHTEPeCHBIM (DaKTOM O
TexHUKyme (puc. 3.4).

ITpotiecc pacrio3HaBaHusl 3aK/I0UaeTCsl B paciiv(poBke 1300paXkeHus], 3aKOMPOBAaHHOTO Ha
nipezibIyIieM mare. V300paxkeHHe COXpaHseTCs BO BpeMeHHBIM KaTasior CUCTeMBI, 3aTeM YMTaeTCsl
oubmiorekoit face_recognition. Ilocne 3toro, 6ubmmorteka umer quia Ha ¢ortorpaduu. Ecim
HaliieHo OosibIlle WM MeHbILe OJHOTO JIMIIA, BO3BPAIllaeTCst OIIMOKa, B MHTep(delice OTKPbIBaeTCS
9KpaH C ornvcaHueM omubku (puc. 3.5). OKpaH T03BoJisieT TiepedoTorpadupoBaTbCs WIH
BEPHYTbHCS Ha [VIaBHbIM 3KpaH.

CuctemMa 3areM Jlecepvaau3yeT U 3arpykaeT JaHHble BCeX U3BECTHBIX KOJUPOBOK JIUL] U3
6a3bl JaHHBIX B TTamMsATh. KovpoBKa /iv1] npesicTaBsisieT coboit 128-pa3mepHbiii MaccuB [7]. MaccuB
cepuanu3yeTcsi B II0OC/e[0BaTe/lbHOCTh 0OalTOB s coxpaHeHuss B 0a3e [JaHHBIX, U
Jlecepriann3yeTrcsi 00paTHO B MacCHB TIPH 3aIipoCe TOoIb30BaTeyis.

Cucrema ripoBepsieT KOAMPOBKH JTUL] U3 06a3bl JaHHBIX C TO/TyYeHHOW, (OPMUPYeT BBIOOPKY
JIULI, COPTUPYET, BBITOJIHSIS TIOUCK caMoro rnoxoxxero Jyiuija. [anee, Bce ¢ororpaduru, Ha KOTOPBIX

3TO /L0 OBIIO 3areyaTsieHo, BO3BPALAIOTCS B MHTepdec A/isi 0TOOpaXkeHUsT U/UT COXPaHeHMUsI.

Juct
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Moaoxan

BbinosiHseTCA nonck doTorpadunin

MHTepecHbI ¢akT:
Tex60T - 6paT Jlnua ycnexa

PucyHok 3.4 — DKpaH 0XXU/JJaHUsI Pe3yJ/IbTaToB

He ynanock cobpatb doTorpacduu. MpuumnHa:

Ha ¢oTorpaduu He obHapyXeHO HW ofHOro nuua

C' MepedoTorpacduposaTbes A Ha rnasHyio

PucyHoK 3.5 — DKpaH C On1CaHHueM OIMOKH

5 ITpocMoTpeTh pe3ynbTaT cOopku dhoTorpaduii;

Ha sToM 3KpaHe cucTema oToOpaskaeT KouuecTBo (oTorpaduii, KoTopoe ObIJIO Hali|eHo, a
Tak >Xe BBIOOPKY W3 pe3ysbraTa B pasmepe He Oosee 6 dororpaduii (puc. 3.6). Ha skpane
pacroyioKeHbl /iBe KHOTIKU: «Ha rnmaBHyr0» ¥ «CoXpaHUTh pe3ysbTar». Koj cTpaHHUIbl MPOCMOTpa

pe3ysbrara rnpuBejiEH B muctuHre K.7.

Juct
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NoToBO!

HaipeHo 2 doTorpadunii!
BOT HeKOTOpbIE U3 HUX:

A Ha rnasHyto B CoxpaHuTb pesynbTat

PucyHok 3.6 — DkpaH npocMoTpa pe3y/bTaTa

6 CoxpaHUTh pe3y/bTaT paboThl CUCTEMBI.
[Tepen coxpaHeHHeM T10/Ib30BaTel0 BBIJAETCS TpefyripeXkAeHrWe ¢ UHQopMalueil o

coxpaHeHuM ¢atina (puc. 3.7). Ims datina reHepupyeTcs: JUHaMHAUe CKU.

CoxpaHeHue cotorpacpumn

®annbl byayT coXpaHeHbl B
/run/media/vadim/9DF8-E66C/
NMnuoYcnexa_2025_05_13_01_56_57.zip

Pucynok 3.7 — IlpeaynpexxgeHue o coxpaHeHuu ¢otorpaduii

[Tocsie moATBep)KAeHUsI cOXpaHeHus1, cucTeMa repefaét ID ¢oTorpaduii, KoTopbie HYXKHO
COXpaHUTh, GOPMUPYET Zip-apXuB, KOTOPbIN CKAUMBAETCsl U COXPaHsSeTCsl Ha BHEIIIHeM XpaHW/IHLLe

(puc. 3.8). Kog, oTBeuatoruii 3a (hopMupoBaHue zip-apXvBa MpuBe/iEH B mucTuHTe JK.8.

Juct
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PucyHok 3.8 — IlpumMep coxpaHeHUs Ha BHEIIIHEM HOCHUTeJIe

Juct
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4 Awnamu3 paspaboTaHHOV WH(OPMALIMOHHOW CHUCTEMBI, BBISBJIEHHWE [OCTOWHCTB U

HEe/I0CTATKOB

[Tocne 3aBepileHMsi TepBOW WTepaliy TMpoeKTa, Obula CO37JaHa TecCToBas BbIOOpKA

dotorpaduii, 3arpyxkeHHbIX C caiita Bsarcko-TlonssHCKOTO MexXaHW4YeCKoro TeXHuUKyma [7] B

konmuectBe 1000 ¢atino. Patinbl ObU 00pabOTaHbI CUCTEMOM, TTPOBEJEHO HECKOJIBKO TeCTOB ISt

TIPOBEPKU PabOTOCIIOCOOHOCTH CHCTeMbl. TecThl OKa3a/luCh YCIELIHbIMH, AJIi aBTopa pe3y/bTar

coziep>kan 7 goTtorpaduii.

Pa3paboTaHHasi cHCTeMa UMeeT Kak JI0OCTOMHCTBA, TaK U HeJJOCTAaTKH.

CH1CoK JOCTOUHCTB:

- TouHoe pacrio3HaBaHue Jiv1] Ha oTorpadusx;

- bricTpast 06paboTKa JaHHBIX;

- I'MOKOCTh B HACTPOWKE;

- [IpocToit unTepdeiic.

CII1COK He[l0CTaTKOB:

- O6s3aTenibHO noak/moueHre USB-HaKOUTe/Is;

- HeT Bo3MOXXHOCTH OTIIPAaBUTL pe3yJ/IbTaT Ha 3JIEKTPOHHYIO IMOUTY,

- I'poMo3Kast apXyUTeKTypa rpoeKTa.

Wcnonb3oBaHHasA B I[IpOEKTe O6ub/MoTeKa pacCrio3HaBaHHsA JIML II03BOJIAET HE€ TOJIBKO

PacCIiO3HaBdTh JIWlld, HO W BBISABJATH Y€PThI JIMLd W BBIAEJIATH IIPAMOYT'OJIBHUK, KOTOprﬁ OB

oTIpe/iesIéH KaK COBIIaBIIIee JIUII0. B OyayiiieM BO3MOXXHO IPUMEHEHHE 3TOTO BbIZIe/IeHUsT KaK OIMIUs

AJId T10/Ib30BaTe/Ie.

CucrteMa MOXKeT OBITb MCIIOJIb30BaHa He TOJILKO B O6pEl3BElT€J'IbHI)IX yuepexxaeHuAax

(urkomax, TeXHWKymax), HO W B JI0OOW Apyrod opraHu3alud, Bedyileld Meauateky. CrereHb

YHUKA/IbBHOCTH pelleHuda AB/IAeTCd OOBOJIBHO BbICOKOﬁ, TaK KdK aJ/IbTEPHATUBBI IIpe/jiararoT

00paboTKy TOMbKO B 00/1aKe, a TaK ke He BeAyT 0a3y AaHHBIX JIUL] [ PAaClIO3HABaHUS.
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5 Pa3paboTKa MeTOZIMKY BHEAPEHUSI U COTTPOBOXKA€HUS MH(HDOPMALIMOHHON CHCTEMBbI

[Tocne pa3paboOTKA TepBOM BepPCHMM TIPOTPaMMHOIO TPOAYKTa, ObIIM pa3paboTaHbI
PYKOBOJCTBO Tosib30Baresis B cootBerctBUM ¢ ['OCT 19.505-79 [8] (mpunoxenue I') u
PYKOBOACTBO afMuHKUCTparopa B cooTBeTcTBUM ¢ 'OCT 34.201-2020 [9] (mpunoxkenue [1).

PyKOBO/ICTBO T0/Ib30BaTesIsi OMUCHIBAET MOPSIOK PabOThl C CUCTEMOM, a Tak >Ke OTMMCaHUS
oIM60K, KOTOpbIe BbIJAIOTCSl CUCTEMOM U IIary JJIst UX UCTIpaBJIeHusl.

PykoBOJCTBO aJIMUHHCTpAaTopa OIHUCHIBAeT KakKUM 00pa3oM cucrtema paboTaeT, Kak eé

3dllyCKaTb, 3all0/IHATh [JdHHBIMH, d TdK >Ke OIMMCaHUuA OLIMOOK U IIIary 10 HCIIpaB/IEHUIO.

5.1 IIporpamma pe3epBHOIO KONIMPOBAaHUS U BOCCTaHOBJIEHUS

5.1.1 OO61He MoI0KEHUS

Hacrosimuii  persiaMeHT TpOBeJileHUsI pe3epBHOIO0 KOMMPOBaHUS  (BOCCTAHOBJIEHUS)
MporpaMM M JIaHHBIX, XPAHSIIMXCS Ha ABTOMATHM3WPOBAaHHBIX pab0OuyMX MecTax W CcepBepax
pa3paboTaH C 1e/bio:

- OripefiesieHusi MOpPsiiKa pe3epBUPOBaHUs JAHHBIX JJisi TIOCTe[YIOL[ero BOCCTAHOB/IEHUS
paboTocriocobHOCTH WHGOPMALIMOHHOM CHUCTeMbI TIepCOHA/IbHBIX JIaHHBIX OpraHu3alyd TPy
TOJTHOW WJTM YaCTUYHOUN moTepe WHGOpMAaIY, BBI3BAHHOW COOSIMH WM OTKa3aMH arrapaTHOTO
WY TIPOrPaMMHOT0 obecrieueHusi, OLIMOKaMH 0JTb30BaTeIel;

- OnpezeneHust Topsiika BOCCTaHOB/IeHUs MH(OPMAL[MM B C/lyuae BO3HUKHOBEHHSI TaKOMN
Heo0OX0IMMOCTH;

- YnopsimoueHusi paboThI JO/DKHOCTHBIX JIWIL, CBSI3aHHOW C pe3epBHBIM KOIMPOBAaHUEM U
BOCCTaHOB/IeHHeM UH(OPMaLIH.

B HacrosiiieM [JOKyMeHTe perjiaMeHTUPYIOTCSl [eWCTBUS TIPU BBIMOJHEHUM CIeJYHOLIUX
MepOTPUSITUI:

- Pe3epBHoe KonupoBaHue;

- KoHTpo/1b pe3epBHOr0 KOMMpPOBaHUS;

- XpaHeHHe pe3epBHBIX KOIHUH;

- [TomHOE MY YaCTUYHOE BOCCTAaHOB/IEHHE JaHHBIX 1 HpI/IJ'IO)KEHI/If/i.
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Pe3epBHOMY KOMMPOBAHMIO TOJJIEXKUT UHPOPMALUs C/IelyIOIMX OCHOBHBIX KaTerOpui:
- [laHHbIe pacrio3HaBaHus /ML Ha (OTOrpadusx;

- CBsI3U IaHHBIX JIUL] C (hoTOrpadUsIMU.

5.1.2 [Topsi0K pe3epBHOI0 KOIUPOBAHUS

CuctemMa pe3epBHOTO KOIUPOBaHUWs JO/DKHa obecrieunBaTh —ITPOM3BOJUTE/NHLHOCTD,
JIOCTaTOUHYI0 JJjid COXpaHeHWsi WHQOpMalluh, B YCTaHOBJeHHble CPOKAU U C 3a/JaHHOU
MepUOIMUHOCTBI0. Pe3epBHOE KOMMPOBaHUE J0/DKHO MPOU3BOJUTHCS KaXKAblM JieHb, poBHO B 00:00

110 MOCKOBCKOMY BpeMeHH.

5.1.3 KoHTpo/b pe3y/isTaToOB pe3epBHOr0 KOIMPOBAHUS:

KoHTponb pe3ynbTaToB BCeX TMpoLieJyp Pe3epBHOTO KOIMPOBaHUSl OCYLLECTB/ISIETCS
CUCTeMHBIM a[IMUHUCTPATOPOM.

Ha npoTtsbkeHny nepuozia BpeMeHH, KOrjia CUCTeMa pe3epBHOr0 KOMMPOBaHUS HAXOJUTCS B
aBapyUiiHOM COCTOSIHWHM, [IOJDKHO OCYLIEeCTB/STbCS e)KeJJHeBHOe KOIMMpOBaHWe WH(OpMaLUY,

TIO/I/IeXKalel pe3epBUPOBAHUIO, C UCTIO/Ib30BaHHEM CPeZACTB (PaliIOBBIX CUCTEM.

5.1.4 BoccTaHoBieHWe MH(POPMALMU U3 pe3epBHOW KOUU

B ciiyuae He0OXOAMMOCTH, BOCCTAHOBJIEHHE JIaHHBIX W3 Pe3ePBHBIX KOIHM MPOU3BOJMUTCS
CaMOCTOSTe/IbHO. [lefaeTcs 3TO C/IeyIOIMUM 00pa30M: OIpeenTh HCIOb3yeMblid (aitn 6a3bl
JaHHbIX .sqlite3, 3aTeM 3aMeHUTH (haii pe3epBHON KOIUe.

[TepeueHb pe3epBUpyeMoil MH(POPMaLUK:

- Komnupyewmblii pecypc: AaHHble MHPOPMAL[MOHHOW CUCTEMBI;

- Metop, KonrpoBaHusi: 63Kar JaHHBIX C TTOMOILBI0 CpeZCcTB TuiaHupoBInyka OC;

- Tun KonupoBaHUs: TIOJTHOe KOTIMPOBaHKE;

- Tun HocuTesIsA: BHellIHee (aiijioBoe XpaHWIHIIIE;

- IleproguuHOCTL  CMEHbI  HOCUTeJIS:  COIJIaCHO  TeXHUUeCKOW  JJOKyMeHTaLuu
yCTaHOBJIEHHOTO 3aBO/IOM M3rOTOBUTE/IEM, MO0 TI0C/Ie JUAarHOCTUKY IUCKa,;

- Panncanus KONMpOBaHKs: pa3 B HeJesto;

Juct
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- Cpok xpaHeHust: 3 MecsLa;
- [lepBUYHOCTH POBEPKU pe3epPBHBIX KOIHiA: pa3 B MeCsll.

MeTozvKa HaCTPOMKHU pe3epPBHOI0 KOMIMPOBaHKS Ha CcepBepe, MpuBe/ieHa B IIpUioykeHUH /1.

5.2 [11aH MepoTNpUsTHiA IO BHEAPEHUIO U COTIPOBOXK/[eHUI0 MH(POPMAIIMOHHOM CHCTeMBI

[IpensiaraemMblii 1 peKOMeHlyeMbIi TIJIaH MePOTIpUATHN 10 BHeAPeHWI0 WH(OpMaI[MOHHOU

CHCTeMBI OTMcaH B Tabwmie 5.1.

Tabmuua 5.1 — PekoMeH/[yeMblii 171aH MEPOTIPUSITH 110 BHE/[PEHUIO

Ne | Copgep>kaHue pabot OnruMansHOe  BpeMs  Ha
BBITIOJIHEHHE STaria
1 YCTaHOBUTL OINEpaljMOHHYK) CUCTEMY Ha CepBEpPHYIO 1 neHn
yaCcTb MPOEKTa, BCe 3aBUCUMOCTH TIpOeKTa B
cootBeTcTBUM ¢ README
2 HacTtpouts BebG-cepBep Ha WCITO/Ib30BaHHE TIPOTOKO/IA 1 meHb
Hyper Text Markup Protocol Secure (HTTPS)
3 YCTaHOBUTH OlepalOHHYK) CUCTEMY Ha KJIMEHTCKYHO 1 nenb
YacTh MPOEKTa, YCTaHOBUTH Opay3ep
4 [IpemocTaBuUTh K/IWEHTY J[AOCTyIl K CepBEpHOM YacTu 2-3 oHs
TIpOeKTa
5 3arpy3uTh U300pa>keHHsT MeIMAaTEKH B CUCTEMY 3-4 nHs
6 [TporecTrpoBaTh KOPPEKTHOCTH PabOTHI 1 nenb

HPI/I SKCIUTyaTalqul CUCTEeMbI, KOMIIOHEHTHI, eé COCTaB/IAOIIKME NOJIXKHBI OBITH OOHOB/IEHBI

[0 caMoii Toc/leIHel BepCHH, He JIOMarolljell COBMECTUMOCTD C CYL[eCTBYIOLIMM KozioM. B ciiyuae

e/ HeCOBMeCTUMOe 00HOB/IeHHe HeOOX0JUMO YCTaHOBUTh 00si3aTelbHO (HampuMep, 0OHOB/IeHHe

yCTpaHsieT Cepbé3Hyr0 Mpobsemy 6Ge30racHOCTH), HeOOXOAUMO OOHOBUTH KOJ, B COOTBETCTBHHU C

yCTaHOB/IEHHOM Bepcrel KOMIIOHEHTa.

IIpn 0OHOBIEHWHM KOMIIOHEHTAa CHCTeMbI, HeoOXOAMMO OOHOBHTH BepcHio B (haiine

README peno3utopus npoekTa.
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SAK/THOYEHUE

B xope BbInosHeHUst paboThl ObLIO TIPOBeIEHO MCC/Ie[oBaHHe CYIeCTBYIOIUX CHCTEM,

pa3paboraH anroput™m pabotel, onucaH OGusHec-miporjecc. Ha ocHOBaHMM MPOEKTUPOBaHHUs Oblia

pa3paboTaHa, BHeIpeHa U yCITeITHO MMPOTeCTUPOBaHa CUCTeMa.

Pa3paboTka CHUCTEMBI

rnpoxoaujia B COOTBETCTBUM C TPEGOBEIHI/IHMI/I CHUCTeMbl H

TIpe/rosiaraeMbIMU JKeJTaHusIMU OyyLuX TI0/Ib30BaTesei.

Cucrema OTKpbITa /7151 OyAyIUX y/IyullleHWH, TPaBoK U 100aBieHNst HOBOTO (PyHKLIMOHAIA.

IocTouHCcTBa pa3paboTaHHOM CUCTEMBI:

- API AOCTYITHO AJId UCI10/Ib30BaHUA ADYTUMH CUCTEMdMMU;

- InTepdeiic MpoCTOM U MOHSATHBIN;

- TouHoe pacrno3HaBaHue ULl Ha hoTorpadusx;

- BricTpast 06paboTKa JaHHBIX;

- I'MOKOCTh B HACTPOMKE.
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CIIMCOK HCITI0/Ib30OBAHHbBIX NCTOYHHMKOB

1 Cbop M300pakeHUH CTYZEHTOB U COTPYAHUKOB | MUOM Wiki [3nekTponHHBIN pecypc] —
Pexxum poctyna: https://wiki.miem.hse.ru/Projects/394/docs/photo-collecting-output. — 3arnaBue
¢ 3kpaHa. — ([lara obpamenus: 02.05.2025).

2 ®@oro — Google ®oro [OnekTtpoHHbli pecypc] — Pexum pgocryna:
https://photos.google.com/. — 3arnaBue ¢ 3kpaHa. — ([lara obpammenust: 02.05.2025).

3 Anpexc Juck [DnekTpoHHbI pecypc] — Pexxum gocryna: https://360.yandex.ru/disk/. —
3arnaBue c 3kpaHa. — (/lara obparenus: 02.05.2025).

4 ageitgey/face_recognition: The world's simplest facial recognition api for Python and the

command line [D/1eKTpOHHBIM pecypc] — Pexxum JlOCTyTIa:
https://github.com/ageitgey/face_recognition. — 3araBue c 3kpaHa. — (/[Jara oOGpareHus:
02.05.2025).

5 Vue.js - The Progressive JavaScript Framework | Vue.js [DyeKTpoHHBIM pecypc] —
Pexxum fmoctyta: https://vuejs.org/. — 3arnaBue ¢ 3kpaHa. — ([lara obpamenust: 02.05.2025).

6 User guide — pyudev 0.21.0 documentation [OneKTpoHHbIN pecypc] — Pexxum poctyna:
https://pyudev.readthedocs.io/en/latest/guide.html#id4. — 3arnaBue c 3kpaHa. — (/ara
obpaienusi: 04.05.2025).

7 Barcko-TTonsiHCKUN MexaHWueCKU TexHUKyM | Barir mmanc! Bam ycrex! Baitie 6ygyiiee!
[DnexkTpoHHBIN pecypc] — Pexxum foctyna: https:/www.vpmt.ru/. — 3arziaBue ¢ 35kpaHa. — (/Jata
obparrenust: 15.05.2025).

8 T'OCT 19.505-79. PykoBojcTBO oreparopa. TpeboBaHHs K CO/iepKaHUI0 U 0(hOPMIIEHHIO.
Texuuueckue TpeboBanus. — Bpexa. 1980-01-01.— M.: TocygapctBennbii komuter CCCP 1o
craHgapram, 2010.— 3 c.

9 T'OCT 34.201-2020. MexrocynapCTBeHHbId CTaHJapT. KoMruiekc CTaHJapToB Ha
ABTOMaTHU3UPOBaHHbIE CUCTEMbI. BHIbI, KOMITJIEKTHOCTh ¥ 0003HaueHHe JOKyMEHTOB MPY CO3/IaHUU

aBTOMaTU3UPOBaHHBIX cucTeM. Beeg. 2022-01-01 - N3parenbcTBO cTaHaapTos, 2020 - 12 c.
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INPWIOXXEHME A

(ob6s13aTenbHOE)

TpeGoeaHua K oTo
nMua cTyaeHTa

PoTorpadiMu M3 MeaUaTEkH DA APXUE, COXPAHEHHEIR
C6op nuu cTygeHTa HE BHEWHEM HAKONUTENe
BHSWHMA HakonWTENs
4]
CryneHTbi
[Vaen HazeaHne: Homep:
A-0 C6op nWuy cTyneHTa

TpefoeaHwA Kk hoTo
nWua cTyaeHTa

& MonTee EHWE
Brewnnia MogknicueHne £ e
HakonuTens BHELIHEM L2 et
et
S ¥
| CHATHE hoTorpadk | Nannme nuua cTynenTa
nWua cTyaeHTa
2
h dann-apxve, CoXpaHéHHbBIA
rorpeium s MemMET CBopka peaynurara |12 BHELHEM HakonuTene
+ 3
CTyaeHTsI
Yaen Hazsanme: Homep:
A0 CBop nuu cTyQeHTa
CTpyKTYpa
3arpyska OaHHBIX O XpaHEeHUS ML
nMuax
1
Peaynstar
[ConocTaenenue nuua
Nannbie nuya cTynewTa c 6a3oi TIOMACKS Pewenue o
crynenTa vy cCoxpaHerni
2 CooBweHne pesynerara
pesyneTata noucka Damn-apxue,
nonesosaTemo CoXpaHEHHbIA Ha
CoxpaHeHue
o HARREHHLX HakonuTens
choTorpacdui B .Zip
apxue 4
CTyneHTsl
Yaen HazeaHne: Homep:
A3 COopka pe3ynsTara

Pucynok A.1 — [IlnarpaMma oCHOBHOTO OM3HecC-TIpoLiecca




INPWIOXEHUE b

(obs13aTenbHOE)

Photo

Student

PK

Face

PK | id

path

PK | id

encoding

e FK | photo_id

FK | student_id Pt

Pucynok b.1 — [luarpamma cBsizeli CyljHOCTelH




INPWIOXEHUE B

(obsi3aTesibHOE)

Tabmuia B.1 — CnoBaps AanHbIx cymHocta Photo

HasBanue Tun ITosicHeHne OrpanuueHus

T0JIst JAaHHBIX

id int YHUKaIbHBIA PRIMARY KEY, NOT
WleHTUUKATop NULL
dboTorpadumu.

path text Ilyte kK QoTtorpadpuu B UNIQUE
MeJiareke.

Tabmuia B.2 — CnoBapb AaHHBIX CyImHOCTH Student

Haspanue Tun ITosicHeHne OrpanvueHus

T0JIst JAHHBIX

id int YHUKANbHBIA ~ aHOHUMHLIM PRIMARY KEY, NOT

WIeHTU(UKATOpP CTy/eHTa.

NULL

Tabnuiia B.3 — CioBapb JaHHBIX CYIIHOCTH Face

Ha3Banue Tun [TosicHeHue OrpannueHnus
1oJst [AHHBIX
id int YHUKaIbHBIN PRIMARY KEY, NOT
WZIeHTU(HUKATOp JTULa. NULL
encoding blob Cepuanv3oBaHHble [laHHbIE
mvua.  VMcxopHele  [aHHbIE
reHepupyroTcsl  (PyHKLMen
face_encodings.
photo_id int Ccbutaetcst Ha oTorpaduro, FOREIGN KEY
Ha KOTOPOH 3areuarsieHo 3TO
JULIO.
student_id int CcbulaeTcss Ha  CTY/€HTa, FOREIGN KEY

KOTOPOMY, KakK  CUMTaeT
CUCTeMa, TIPUHA/IJIEXKUAT
JITAaHHOE JIUIIO.




INPWIOXEHUE I

(obs13aTenbHOE)

MH®OPMALIMOHHASA CUCTEMA «JIMLIO YCITEXA»
MOJYJTb «MTHTEP®ENC ITOJIb30BATEJIS»

PYKOBOICTBO IIOJIb3OBATEJIA
BEPCHA 1.0

2025



1 BBeenue
1.1 Ob6nacTe npyMeHeHust
O6nacTeio mpuMeHeHUs1 Mofysisi SIB/ISIeTCST B3aUMO/IeHCTBYe T10/Tb30BaTeIsi C CUCTEMOM.
1.2 KpaTkoe omnvcanve BO3MOXXHOCTeN
VHdopmarimonHas cucteMa «JIULo ycriexa» rnpejHasHaueHa Jjiss 00paboTKu MequaTeku
TeXHUKyMa, MOMCKa U UeHTU(PUKALIUK JIUL], HalJleHHbIX Ha (hoTorpadusx.
B Mogayisie peanu3oBaHbl CefyOLKe BO3MOKHOCTH:
* Cusitue pororpaduu 1osib30BaTeis;
* ABTOMAaTMYeCcKHl MOWCK MOJK/IF0YEHHBbIX YCTPOMCTB BHEILLIHET0 XpaHeHMs;
* CoxpaHeHue pe3y/bTara paboThl CCTEeMbI Ha BHEIIIHee XPaHUJIHIIIE.
1.3 YpoBeHb NOATOTOBKH IM0/1b30BaTe It

ITonb3oBarenb AOJ/DKeH NMeThb 0a30Bble HABLIKU pa6OTI)I C KOMIIBIOTEpPOM.

1.4 [TepeueHb SKCIUTyaTal[MOHHOM /IOKyMeHTAallud, C KOTOpPOM HeobXoaumo

03HAKOMMTLCA I10/Ib30BATe/TH0

* Hacrosiuee PykoBofCTBO.



2 Ha3HaueHue u yQ10BUd IPUMEHEHUSA

Mopyns «/HTepdelic monb3oBaTensi» B COCTaBe CUCTeMbl «JIuIjo0 ycriexa»
npefiHa3HaueH [ IpeJoCTaBlIeHUs] BO3MOXKHOCTH I10/Ib30BaTe/I0 B3aUMOJEeNCTBOBATh C
cucteMold. B Mopyne peanu3oBaHa BO3MOXHOCTb CHATUSL (oTOrpapuu U COXpaHeHHUs
pe3ysbTrara paboThbl CUCTEMBI.

Pabora ¢ Moaynem goctynmHa BceM mosb3oBaternssM. Pabora ¢ Moaynem pocTymnHa

BCeT/a, KOrjia eCTh HeoOXOAUMOCTD B TIOJTYUeHHUH WJTH ojaue WHGOpMaLyH.



3 IloaroroBKa K padore

Ons pabotel c cucremoit «JIumo ycrexa» HeoOXOAMMO CJle/lyroIllee arrapaTHoe
obecnieueHue:

* BHelllHee XpaHWIHILe JaHHbBIX, MToAKIt0o4aeMoe 1o USB.

Cucrema, Ha KOTOpOM 3amylleH WHTepQeiC Mosb30BaTesis, JO/DKHA UMEeTh CEeHCODHBIN

5KpaH U obopyznoBaHa USB-KaMepoii A/ist BOSMO)KHOCTH CHSTHS poTorpaduil.



4 OnMcaHue onepanun

4.1 BeinonHseMble (GYHKLWY U 3a/jaul

Mogayne «VIHTepdeiic 1mob30BaTesiss» B COCTaBe CUCTEMBbI «JIUIIO ycriexa» BBITIOHSET

3a/lauu, pHUBeIEHHbBIE B TabO/MIIe HIDKE:

Tabmua I.1 — Onucanue QyHKIUWI U 3384

3azaumn Onucanue

CHsiTue ¢otorpadum [Tonb30BaTesTto Npeo0CTaBseTC S BOSMOKHOCTh
CHSITH (poTOrpaduio CBOEro Jniia, C >KUBbIM
MpeJIIpOCMOTPOM.

[TpocmoTp pe3ysbTata paboThl CUCTEMBI [Tosib30BaTelTto TIPeJOCTAB/ISIETCS BOSMOKHOCTD

MIPOCMOTPETH pe3y/bTaT paboThbl CUCTEMBI.
OrobpaxaeTcs fo 6 GoTorpadmii.

CoxpaHeHUe pe3ysbTaTa paboThl I[Tonb30Bareto MpefoCTaB/sieTCsl BO3MOXKHOCTh
CUCTEMBI COXPaHUTb Pe3y/bTaT paboThl CUCTEMBI Ha
BHellIHee XpaHu/ulIle. X paHWIMILLE [J0/DKHO
OBITH TIOJK/TFOYEHO Tiepes| HauaaoM PaboThI
CHUCTEMBI.

4.2 OmnucaHve orepaluil TEeXHOJOTMUYECKOro TMporjecca 00pabOTKM — [JaHHBIX,

HEOGXO,E[I/IMLIX [J1d BBITIO/JIHEHUA 3a1a4

Hwxe npuBesieHO omucaHUe M0J1b30BaTe/IbCKUX OMepaLivid JJisl BBITIOJTHEHUS KaXK0W U3
3ajau.

3agava: «CHsiTe dororpadum»

[eiicTBUS /17151 BHITIO/THEHUST:

1 Haxkatb Ha KHOTIKY «Hauatb» (puc. I'.1);

2 OcTaBUTH CBOE JIMLIO B Kajipe;

3 Haxxatb Ha kHOTIKY «CdoTtorpadupoBarbcs» (puc. I.2);




Jlnuyo ycnexa

CdoTorpacupyiicsi, a nporpaMma HalaéT Bce oTorpadum TEXHUKYMa, Ha KOTOPbIX Tbl MPUCYTCTBYELUb!
BcTaBb newwky
2 CdoTorpadcupyiics

3 CoxpaHu doTorpacdum

| » HauaTb |

Pucynok I'1 — KHornka «Hauarb»

YnbioHUuch!

/

X OTMeHa

| 0 CohoTorpaduposatbcs

Pucynok I.2 — Knornka «CcoTtorpagrpoBarbcsi»

3apmaua: «IIpocMoTp pe3ysnbrara paboThl CUCTEMBI»
[enicTBus /17151 BBITTOJIHEHUS:

1 CootorpagrpoBarscs;

2 TTogoxpats ot 2 no 10 cekyHz;

3 ITpocmotpeTs pe3ynbrat (puc. I.3).



foToBO!

HavineHo 2 doTorpaduii!
BOT HEKOTOpLIE U3 HUX:

:l— =W |[Z=
EcEp

A Ha rnasBHyto B CoxpaHuTb pesynbTaT

PucyHok I.3 — CrpaHulia mpocMoTpa pe3yJsibrara

3amaua «CoxpaHeHHe pe3y/bTaTa paboThl CUCTEMBI»
[evicTBuUs 17151 BBITTO/IHEHUS:

1 IToax/rounTE BHEIlIHee XpaHWIULLe;

2 CdororpadupoBarbcs;

3 Hakatb Ha KHOTIKY «COXpaHUTb pe3y/bTar»;

4 TloATBEpAUTH MECTOTIO/IOKeHHUe (aiia;

5 OTK/IIOUUTH BHELIIHee XpaHU/IHIIIe.




5 ABapuiiHbIe CUTyaluu
B cnyuae BO3HMKHOBeHUs OMIMOOK ITpY paboTe cucTeMbl «JIML[0 ycrexa», He OMMCAHHbIX
HIDKe B JJaHHOM pas3fiesie, HeoOX0AUMO 00paIlaThCsi K COTPYAHUKY MOApa3/e/ieH s TeXHUYeCKOi

TIO/I/IePKKH, MO0 K OTBETCTBEHHOMY AJIMUHUCTPATOPY CUCTeMBbI «JIUII0 ycriexay.

Tabmuua I.2 — OnucaHue aBapuUHBIX CUTYaLUMA

Omnbka Omucanue OmMOKH Tpebyembie felicTBUS
TI0/Tb30BareJisi TPy
BO3HUKHOBEHUH OLITHOKH
USB xpaHusmie He [Tonb30Baresb MbITAETCS [MoAK/TFOUNTL B TEPMUHAJT
TOZIK/TFOUEHO HayaTh paboTy C CUCTEMOH, BHeIITHee XPaHU/IHUIIe
He TIOAK/TFOUMB BHeIIIHee JMaHHbIX (rerika, ssd
XPpaHU/IMIIIE JaHHbIX. HaKOIHTEJTb)
Ha ¢ororpaduu He Cucreme He y#anoch [TpuHSTE APYTYIO 103y

oOHapy»KeHO HU OZJHOTO
nina

pacrno3HaTh HY OZIHOTO JIULIA
Ha c/leflaHHOM oTorpaduu.

JIU1]A, CHATH JTFO0bIe
TIPEZIMETBI OJIEXK]IbI,
3aKphIBAOIIHE JTUL[O.

Ha ¢otorpaduu
obOHapy»XeHO 0oJibile
OZIHOTO JTHIiA

Cucrema pacrnio3Hasia Ha
(dotorpacduu 6onblie
OZIHOTO JIUTIA.

OcraBbTe B Ka/ipe TOJIbKO
OJHO JULIO.

Het cBg3aHHbBIX C TOOOH
¢ororpacduit

Cucrema pacrio3Hasna
T10J/Ib30BareJIsl, HO He Halll/la
HU oJiHOM dhoTorpaduu, Ha
KOTOPOM 3arieyatr/ieHo ero
JIILIO.




INPWIOXEHUE [

(obs13aTenbHOE)

MH®OPMAILIMOHHAS CUCTEMA JIWLIO YCIIEXA»
MOJYJTb «<HEMPOIBMYKOK»

PYKOBOACTBO AIMMNHUCTPATOPA
BEPCHA 1.0

2025



AHHOTaUUsa

ITokyMeHT TIpecTaB/isieT pyKOBOZCTBO 110 cOopy u oOpaboTke doTorpaduii B MegraTeke
TeXHMKyMa C MCII0/Ib30BaHUEM CHUCTeMbl pacrno3HaBaHus Jivl. OmnucaHbl OCHOBHBIE
BO3MO)XHOCTH CHUCTEMBI, TaKWe KaK WJeHTU(hUKaAIMs Jofield, BefeHWe 0a3bl [JaHHBIX U
pa3BeptbiBaHue HTTP API. YpoBeHb MOATOTOBKH TI0/b30BaTesieii TpeOyeT 0a30BbIX HaBHIKOB
paboThI C KOMITBIOTEPOM.

B pasgene «IloAroToBKa CHUCTeMbI» YyKas3aHbl TpeOOBaHHS K TPOrPaMMHOMY
obecrieueHHIO W IIary 10 HaCTPOWKe, BKIOUasi cbop pecypcoB uHTepdetica, HacTpoiKy SSL,
3arpy3Ky otorpaduii U 3amycK HeWpojBWKKa. Pa3fen "ABapuiiHble CUTyal[uu" COAEP>KUT
WH(OPMALUIO 0 BO3MOKHBIX OIIMOKaX M PeKOMeH/Ial[|uM 110 UX yCTPaHeHU0. [JOKYMEeHT CTy>KUT

CITPABOYHbLIM MaT€pUa/IOM AJid T10/Ib30BaTeel u dJMHWHUCTPATOPOB CUCTEMBI.



1 Beepgenue

O6nactb npumeHenust: cobop dotorpaduii MegUaTeKH TEXHUKYMa.
KpaTtkoe omnvicaHre BO3MOXXHOCTeH:

» Pacno3naBanue M1l Ha oTorpadusix;

* Upentudukanys mtofeii Ha CHUMKax, (opMupoBaHue BbIOOpKU (hoTorpaduii o CHUMKY
T10JIb30BaTeJIs;

* Benenue 6a3bl JaHHBIX;

* Pa3BeptbiBanre HTTP API 151 B3aumMo/ielcTBYS C CUCTEMOM.
YpoBeHb TOJATOTOBKU T0/Ib30BaTe/el: OT Tojb3oBaresiell TpeOytoTcss 6a30Bble 3HAHUS

paboThI C KOMITBIOTEPOM.

[TepeueHnb 3KCITyaTalMOHHOW UH(OPMALIWK:

* (peiiMBOpK [y pa3pabOTKM api Ha s3bIKe MporpaMMHupoBaHus python - uvicorn
(https://www.uvicorn.org/)

e Beb-cepBep i  pa3BepTbiBaHUS  HMHTepdelica  monb3oBarenss —  apache
(https://apache.org/)

* ycraHoBKa ssl ceptudmukara ans apache (https://losst.pro/ustanovka-ssl-sertifikata-

apache-ot-lets-encrypt)



2 TToAroToBKa CHCTeMBI K padoTe

Cuctema Obla TpOTeCTUpPOBaHa, pabOTaeT KOPPEKTHO B CJIeAYHOIeM OKPY>KeHUH

(tabmuma [1.1).

Tabmuna 1.1 — Bepcry KOMIIOHEHTOB

KommnoHeHT Bepcus

OrnepaloHHasi CUCTeMa Ubuntu Linux, sapo 6.8.0-60-generic

PaspsigHOCTH IpoLieccopa x64

Beb6-cepBep Apache 2.4.58

Bepcus python 3.12.3

Bepcusi npm 9.2.0

[MakeTsl OC build-essential python3-venv libopenblas-
dev liblapack-dev net-tools

Beb-6pay3ep Firefox 137.0.2

Bepcun naketoB python u node.js nprBeieHbl PeNO3UTOPUAX MPOEKTa M HAXOZASATCS 10
nytu src/face-api/requirements.txt u src/web/package-lock.json cooTBeTcTBEHHO.

[71s1 3amycKa crcTeMbl, TpeOyeTcs BBITIOTHUTD CJIeIYIOIIMe 1eHCTBUS:

1 Cobpatb Bce pecypchl M0JIb30BATE/ILCKOTO UHTepdeiica B MakeT C TIOMOIIbI0 KOMaH/IbI
npm run build, Beirpy3uth naket Ha BebG-cepBep. IlakeT mpezcraBserT coboii manky (0ObIUHO
co3paéTcs mof, Ha3BaHUeM dist ocsie BbINOTHEHNS] KOMaH/bl).

2 Tak kKak uHTep(delc cUCTeMbl 3ayCKaeTCs KakK CalT, TO MOJK/IIOUeHe J0/DKHO ObITh
3alMIIEeH0, TaK KaK HEKOTOpble BO3MOXXKHOCTH CHCTeMbl HeJOCTYIHbI 0Oe3 0Oe30macHOro
KOHTEeKCTa UCIoMHeHus. [Ijisi co3/aHus 3alMIEHHOTO Coe/liHeHUs, roTpebyeTcsi HaCTpoWKa
apache st pabotel ¢ SSL cepTrduKkaTamu.

3 3arpysuth (otorpaduu B cucTeMy. 3a 3arpy3Ky OTBedyaeT CKpPMUMT 1o myTu src/face-
api/scan-dir.py. CKpunT npuHUMaeT KakK apryMeHTbI IyTh K Oa3e faHHBIX (sqlite daiin) v myTh K
narnke, B KOTopod XxpaHsaTcsi ¢ororpadpuu. CKpUIT peKypcuBHO cobupaeT ¢oTorpadum,
pacro3HaéT /1lia U 3arpy’KaeT JJaHHble B CUCTEMY.

4 3anycTuTh HeMpPOABWKOK. KomMaH/a /ijis 3armycKa HeMpPOJBIXKKA /I0/DKHA OBITh TIOXOXKeE
Ha 4TO-TO OJ00HOe:

uvicorn api:app --host 0.0.0.0 --port 8000 --ssl-keyfile <ITYTh K ®AWNTY key> --ssl-
certfile <ITYTh K ®AMNJTY .pem>

5 3amyctuth ¢aiinoBoe API Ha kiumenre. @aiinoBoe API Tpebyercs Ansi coxpaHeHHs

pe3ysibTata paboThl cucTeMbl. CKPUNT 3aIlycKa pacrionioxeH 1o myTH src/file-api/start.sh.




[nst mpoBepku paboThI CHUCTeMbI, HEOOXOJUMO OTKPBITH afipec, Ha KOTOPOM Pa3BEPHYT
BeO-cepBep. [Iis1 TIPOBEPKH TOAK/IIOUEHMS] BHEIIIHETO XPAaHW/IHUILA, HY)KHO Ha)kKaThb Ha KHOIIKY
«Hauate». Eciu xpaHuville MOAK/IIOYEHO, CHCTeMa TMOKa)XKeT CTpaHULy CHATUS (doTorpaduu.
Ecimu crcTeMa BbIZIaéT pe3ysibTaT CJUIIKOM 10T0 (6osblie 10 cek.), BeposiTHee BCero, BO3HUK/IA
nipobsiemMa TIpu 3artycKe HeHpOJBIIKKA.

Pe3epBHOe KOMMpOBaHUe [JO/DKHO OCYILeCTB/STHCS Yepe3 MporpaMMy Cron.

B nporpamMmy Hy)XHO BBeCTH cjefyrollyto 3anuch (Kakzabli feHb B 2 yaca HOUM
BBINO/IHATE cKpUNT backup_sqlite.sh. CKpunr fo/mkeH MMeTh NpaBa Ha BbITIOJIHEHMUE. ):

0 2 * * * /path/to/your/backup_sqlite.sh

B ckpunt backup_sqlite momectuTs cnegytoiee:

#!/bin/bash

DATABASE="/nyTb/K/Bawei/64.db"

BACKUP_DIR="/nyTb/K/Bawei/6akan/nanke"

DATE=$(date +"%Y-%m-%d")

BACKUP_FILE="$BACKUP_DIR/backup_$DATE.db"

cp "$DATABASE" "$BACKUP_FILE"

find "$BACKUP_DIR" -name "backup_*.db" -type f -mtime +7 -exec rm {} \;

CkpunT KorupyeT caiin 6a3bl JaHHBIX B OT/[e/bHYIO TAanky W A00aB/iseT K WMeHH
TEKYIIYIO /IaTy. 3aTeM CKpPHUMT yzasnseT ¢aiiyibl 6a3bl JaHHBIX, CTapile ueM 7 JHel OT TeKyllei

JlaThl.



3 ABapuiiHble CUTyaLuH

B nporecce 3kcrutyatalydyd CUCTEMbI, MOXKeT MPOU30WTH HECKO/IbKO BH/OB aBapUMHBIX

curyaruid. OnuUcaHus Y 1ary K WCTpaB/IeHUI0 OMHCaHbl B Tabmmie [1.2.

Tabmua /1.2 — OnuvcaHue aBapUAHBIX CUTYaLUi

Omnuvcandue ommbKu

[ITary K UCIpaBIeHUIO

[Tpu 3anpoce nipoBepku nogxk/aroueHust USB
XpaHW/IUIIIA, KOHCO/Tb Opay3epa BbIjaéT
CEeTEeBYIO OIIUOKY.

1 TTpoBeputh cTaTyc paboThI (haiiioBOrO
API;

2 TIpoBepuThb azipec daiinoro API,
yKa3aHHbIN B KoJie uHTepdetica
T0/Ib30BarTeisl. VICripaBUTh, eC/T OT/IMUaeTC s
OT TeKyILero.

[Tpu 3aripoce K API HelipogBU)KKa, KOHCOJTb
Opay3epa BBIZIAET CeTEBYIO OLINOKY.

1 TTpoBepurts cTatryc pabotel API
HeNpPOJBUXKA;

2 TIpoBepuTh azipec API Helpo/BWKKa,
VICIIPaBUTH €CJIU OT/INYaeTCs OT TeKYILero;

3 Y6emuthesi, uto API paboraet 1o
niporokony HTTPS. Eciu HeT, TO HACTPOUTH
ceprudukarsl HTTP Beb6-cepBepa, nepesiath
UX npu 3anycke B API.

IIpeanpocMOTp CHUMKA JTMLla He
BKJ/IFOYaeTCs.

1 TIpoBepuTh Ha/MuUe U TIOAK/IIOUEHHE
USB-kameps;

2 Ybenuthbcs, uTo uHTepdeiic bpaysepa
OTKpHIT B be3oracHoM KoHTeKcTe (localhost
umu yepe3 npotokos HTTPS).

[Topt y>ke 3aHAT (T1pH 3arycke aro6oro API)

1 OnpepenuTh NpoLiecc, UCIOJIb3YOLUH
3aHSThIN TIOPT;

2 Ecnu niporiecc KpUTHYHBIY, 3artycTUuTh API
Ha JIpyroM IOpTy, UHaye 3aBepLIUTh
O/10KMpYIOIIIHIA TTpoLiecc.




4 OnucaHue COOOIeHHIH

B rnponecce 3aryCka WM SKCILIydaTdllMM CHUCTEMbI, MOXXeT OBITh BbIJdHO MHO>XeCTBO

coobiienuti 06 ommbkax. B Tabmumiie /1.2 mpyBe/ieHbI OMMCAHUST COOOIIeHNI U PeKOMeHyeMble

JleVICTBUS TIPY UX TI0JTyUYeHUH.

Tabnuia 1.2 — Onucanue cooOIeHui

KoMMoHeHT cucTeMsl Coob1ijeHne PekomeH1yeMble feliCTBUs
scan-dir.py daiis1 HaCTpOeK Mo Y0eauTbCst uTo 1o
yKa3aHHOMY MyTH He yKa3aHHOMY MyTH (aiin
HauJeH HaCTPOEeK CyIlleCTBYeT
Kittou HacTpoek He HaiifieH B ¢aiine HacTpoek
OTCYTCTBYeT TpeOyeMmbIit
KJTHOU
@aii1 HACTPOEK COZLEePIKUT WcnpaButh
HeBepHbIi JSON dbopmarvpoBaHue datina
HacTpoekK
He ynanock oTKpbITh (haiin Yb6eautbcs uTo MyTh K 6aze
6a3bl JAHHBIX [lAaHHBIX CYILLleCTBYeT U eCTh
TipaBa Ha ero 3arch U
YyTeHue
Karanor He HaiiieH Y6eauThCst UTO My Th K
nanke ¢ gortorpadusmu
JIeVICTBUTEJILHO CYIIeCTBYeT
He oOGHapy>keHO HOBBIX - (He 06paboTaHO HU OIHOM
n300pakeHU ortorpacuu MoToMy uTo
HOBBIX U300paykeHHI He
HalIeHo)
api.py Started server process - (api ycreniHo 3amny1ijeHo)
Finished server process - (api ycnemHo
BBIK/TFOUEHO)
WuTepdeiic nosb3oBaTesns Ha ¢ortorpagum He [Torpo6oBaTh
0OHapy>XeHO HU OfIHOTO cdotorpacdrpoBarhcs,
LA ybpag c nuija
3aKpbIBaoIIMe ero
Tipe/IMeThbI

Ha dororpadpumu
oOHapy>keHO 6oJIbIIe
OZTHOTO JULIA

OcTaBuTh B KaJipe TOJILKO
O/JHO JIULIO

Hert cBsizaHHBIX C TOOO#
dotorpacduii

- (pororpacduii He Hali[leHO)




ITPUWIOXXEHMUE XK

(ob6s13aTenbHOE)

JIuctunr JK.1 — Pa3smeTka Haua/lbHOM CTPaHULIbI
<script setup>

// CTapToBas cTpaHuua

import { createApp, h, ref } from "vue"
import { useRouter } from 'vue-router'
import { createConfirmbialog } from 'vuejs-confirm-dialog'

import Button from "../components/Button.vue"

import Heading from "../components/Heading.vue"

import Step from "../components/Step.vue"

import UsbNotConnected from "../components/Modals/UsbNotConnected.vue"
import config from "../config.js"

import { checkExternalStorage} from "../api.js"

const router = useRouter();

function start() {
checkExternalStorage().then(function(data) {

const isOk = data.ok;

if (isOk) {
router.push('/Camera');

return;

// USB He nogknw4eH

const { reveal, onConfirm, onCancel } = createConfirmDialog(
UsbNotConnected

)

reveal();

onConfirm(() => {
// pass

1)

onCancel(() => {
// pass

1)

1)



</script>

<template>

<div id="mainPage" class='"page-main">

<Heading text="/myo ycnexa'"/>

<p class="w3-center w3-xlarge">

CooTorpadupyiica, a nporpavmma HangéTt Bce

TEXHUKYMa, Ha KOTOPbIX Tbl MPUCYTCTBYeElb !

</p>
<div class="steps'">
<Step
number="1"

text="BcTaBb ¢newky"
color="w3-red"

border-color="w3-border-pink"/>

<Step

number="2"
text="CdoTorpadupyicsa"
color="w3-amber"

border-color="w3-border-orange"/>

<Step

</div>

number="3"
text="CoxpaHu ¢oTorpadun"
color="w3-yellow"

border-color="w3-border-amber"/>

<div class="w3-row">

<div class="w3-container w3-col s12">

<Button
class="w3-block"
text="HauaTb"
stylename="primary"
icon="play"
@click="start"/>

</div>

</div>
</div>

</template>

<style scoped>
#mainPage {

grid-template-rows: auto auto auto 10vh;

doTorpaduu



.steps {
margin: auto;

}

#modals {
position: absolute;
height: 100vh;
min-height: 100vh;
max-height: 100vh;
width: 100vw;
left: 0;
top: O;
display: none;

}

</style>

JIuctuar JK.2 — api AJ1st ucnosib3oBaHus B JavaScript
// CBA3b c backend API, B Javascript ¢yHKUMAX
import config from "./config.js";

/17777777777 APT WY, ///////777777
// NocblnaeT 3anpoc Ha API nuuy
function doFaceFetch(path, params = {}) {
params.headers = {
'"Accept': 'application/json',
'Content-Type': 'application/json'
Iy

return fetch(config.faceApiUrl + path, params);

// 0TnpaBnseT nNuuo Ha o06paboTKy
export async function sendFace(base64image) {
const response = await doFaceFetch("/accept-face", {
method: 'post',
body: JSON.stringify({base64image: base64image})
});

return await response.json();

// TNocbinaeT 3anpoc Ha reHepauuwo ZIP Ha cepBepe
export async function getzZip(imageIds) {

const response = await doFaceFetch("/zip", {



method: 'post',
body: JSON.stringify({imageIds: imageIds})
1);

return await response.blob();

//////////// API ®ANNOBONA CUCTEMbl ////////////

// NocblnaeT 3anpoc Ha API nwuy
function doFSFetch(path, params = {}) {
params.headers = {
'"Accept': 'application/json',
'Content-Type': 'application/json'
}

return fetch(config.filesystemApiUrl + path, params);

// 3anpawvBaeT Yy cepBepa reHepauuio MMeHU ¢alina gna coxpaHeHus
export async function getFilenameToSave() {
if (config.disableUSBChecks) {
return {
ok: true,
path: "C:\\face_of_success\\result.zip"
}
}

const response = await doFSFetch("/get-name-to-save");

const jsonData await response.json();

return jsonData;

// 3anpawvBaeT y cepBepa coxpaHeHue doTorpaduii
export async function requestSaving(zipBlob, path) {
if (config.disableUSBChecks) {
console. log("CoxpaHeHne ¢aiinoB OTK/OUYEHO");
return;
}
const fd = new FormData();
fd.append("zipfile", zipBlob);
fd.append("savepath", path);

await fetch(config.filesystemApiUrl + "/save", {
method: 'post',
body: fd

1)



// TpoBepseT, MNOAK/OYEHO N BHellHee YCTPONCTBO XpaHeHus
export async function checkExternalStorage() {
debugger;
if (config.disableUSBChecks) {
return {ok: true};

const response = await fetch(config.filesystemApiUrl + "/usb-
connected");
const jsonData = await response.json();
return jsonData;

JIuctunr JK.3 — MoganbHOe 0KHO 0ToOpakeHust oImmbKu o ToM, uto USB-ycTpolicTBo

He MOAK/TIOUEeHO.
<script setup>
import Heading from "../Heading.vue"
import Button from "../Button.vue"

const props defineProps({filename: String});
const emit = defineEmits(['confirm', 'cancel'])

</script>

<template>
<div class="w3-modal" style="display: block">
<div class="w3-modal-content w3-animate-top">
<div class="w3-container">
<div id="layout">
<Heading text="XpaHunuue He noaKAw4yeHo"/>
<p class="w3-center w3-xlarge'">
Heo6xoaumo BCTaBMTb B KWMOCK ¢new-KapTy Wau
pgpyroe USB-XxpaHunuile.
</p>
<img class="w3-padding" src="/img/usb.png"/>
<Button icon="check" text="Xopowo"
@click="emit('confirm')" stylename="secondary'"/>
</div>
</div>
</div>
</div>

</template>



<style scoped>
#layout
{
display: grid;
grid-template-rows: auto auto 256px 10vh;

}

img

{
width: auto;
margin: auto;
height: 100%;

}

</style>

Jluctunr JK.4 — Pa3meTKa cTpaHUL[bl CHITUS hoTOrpaduu

<script setup>

// CTpaHuua cHATUA doTorpadpuun

// Tlomollb M HEMHOro Kopga:

//
https://developer.mozilla.org/ru/docs/Web/API/Media_Capture_and_Streams_API/
Taking_still_photos

import { onMounted, ref } from "vue"

import { useRouter } from 'vue-router'

import Button from "../components/Button.vue"
import NavButton from "../components/NavButton.vue"
import Heading from "../components/Heading.vue"
import config from "../config.js"

import { storage } from '../storage.js'

const video ref(null);
ref(null);

useRouter();

const canvas

const router

function takePhoto() {
const ctx

canvas.value.getContext("2d");

canvas.value.width video.value.videowidth;
canvas.value.height = video.value.videoHeight;

ctx.drawImage(video.value, 0, 0);



storage.photoData
canvas.value.toDataURL("image/png").split("', ')[1];

router.push('/Searching');

onMounted(() => {
navigator.mediabDevices
.getUserMedia({ video: true, audio: false })
.then((stream) => {
video.value.srcObject = streanm;
video.value.play();
1)
.catch((err) => {
console.error( An error occurred: ${err}’);
1)
1)

</script>

<template>
<div id="cameraPage" class="page-main'">
<Heading text="Ynbi6Huco!"/>

<div id="videoWrapper" class="w3-center w3-margin-bottom">
<video ref="video">BugeonoTok HegocTyneH</video>

</div>

<div class="w3-row">
<div class="w3-container w3-col s6">
<NavButton
class="w3-block"
text="0TmeHa"
icon="xmark"
target="Main"
stylename="secondary"/>
</div>
<div class="w3-container w3-col s6">
<Button
class="w3-block"
icon="camera"
text="C¢oTorpadupoBaTtbcsa"
stylename="primary"
@click="takePhoto"/>

</div>



</div>

</div>

<canvas ref="canvas" class="w3-hide"></canvas>

</template>

<style scoped>

#cameraPage
{
grid-template-rows: auto 1fr 10vh;
}
#videoWrapper
{
background-color: black;
}

#videoWrapper > video

{
height: 100%;
margin: auto;
}
</style>

Jluctunr JK.5 — Kog nipunstus gpotorpaduu ot uHTepdeiica

# accept-face.py

# 3arpyxaeT u3o6paxeHue, BO3BpalWaeT CNUCOK K3 1id CTyAeHTOB, KOToOpble
6b1M

# HangeHol B BA

# BbiBOAMT OTBET B CTaHgapTHbIi BbiBO4 B ¢opmate JSON

# lMpumep owNOKK

#{

# "ok": false,

# "description": "NepedoTorpadupyiitecn"
#}

# lMpumep ycnexa

#{

# "ok": true,

# "photoIds": [1, 2, 3, 4]

#}

import logging
import face_recognition
import numpy as np



import FaceCoding.FaceStorage as FaceStorage

# BbiBOgMT ownbky B std
def fail(message):

return {"ok": False, "description": message}

def success(photoIds):
output = []
for item in photoIds:
output.append(item[0])
obj = {"ok": True, "photoIds": output}
return obj

def process(dbManager, faceEncoding):
# XpaHunuuwe
storage = FaceStorage.FaceStorage()
allFaces = dbManager.getStudentFaces()
storage.fill(allFaces)

# Y3Haém 4TO 3TO 3a CTYAEHT
result = storage.compare(faceEncoding)
if not result.found:

return fail("HeT cBfi3aHHbIX C To6oli doTorpaduii')

# Cobupaem Bce ¢oTorpadum, KOTOpbe €CTb C OTUM CTYAEHTOM
photoIds = dbManager.getPhotosByStudentId(result.foundStudentId)
return success(photoIds)

def accept(filename, db):
# 3arpyska ¢oTorpaduu
image = face_recognition.load_image_file(filename)

# TMouck nuy
faceEncodings = face_recognition.face_encodings(image, model='cnn')
logging.info("HangeHo nuy: {}".format(len(faceEncodings)))
if (len(faceEncodings) == 0):

return fail("Ha ¢oTorpaduum He OOGHapyXeHO HUM ogHOro nuuya'")
if (len(faceEncodings) > 1):

return fail("Ha ¢oTorpadumn obHapyxeHO 60nbwe ogHoro nuua")
faceEncoding = faceEncodings[0]

return process(db, faceEncoding)



JIuctunr 2K.6 — Kop knacca o6paboturka pacrio3HaBaHust (hotorpaduii

# face-storage.py
import face_recognition
import numpy as np

import io

class FaceSearchResult:

def __init__ (self, found, foundStudentId=None):

self.found = found
self.foundStudentId = foundStudentId

# Knacc gns xpaHeHuUst KOAMPOBOK /ML, U CTYAEHTOB B MamsTy

class FaceStorage:
def __init_ (self):
self.faces = []
self.ids = []

# [lobaBnseT COOTBETCTBME nUa U CTyAeHTa

# array - numpy maccus

# studentId - uucno, id cTygeHTa

def add(self, array, studentId):
self.faces.append(array)
self.ids.append(studentId)

# 3anonHdaeT nvua. allFaces
database.DB.getStudentFaces
def fill(self, allFaces):
for item in allFaces:
byte_io = io.BytesIO(item[1])
self.add(np.load(byte_io), item[0Q])

def compare(self, encoding):

pesynbTaT

paboTh

# Cnucok un3 OyneBbiXx 3HayeHui, rpe matches[i] 6ypeT True, ecnu

faces,

# n cooTBeTcTBeHHO ids[i] 6ygeT noxoxe Ha studentFace

matches = face_recognition.compare_faces(

self.faces,
encoding,
tolerance=0.5

if not True in matches:

# CoBnageHuii He HaigeHo



return FaceSearchResult(False)

# Y3Haém Kakume WMHOEKCbl coBnasun
matchedIndexes = [i for (i, matched) in enumerate(matches)
matched]

# {student id: ckonbko coBnageHuii}
counts = {}
for i in matchedIndexes:
studentId = self.ids[i]
counts[studentId] = counts.get(studentId, 0) + 1

# BbiGOp CTyAeHTa C HaubBoNbWWM KOMMYECTBOM COBMAaAeHWI

finalStudentId = max(counts, key=counts.get)

return FaceSearchResult(True, finalStudentId)

JIuctunr JK.7 — Koz cTpaHuLbl IpOCMOTPa pe3ysbTara
<script setup>
// CTpaHuua pesynbTaTa

import Button from "../components/Button.vue"

import NavButton from "../components/NavButton.vue"

import Heading from "../components/Heading.vue"

import ResultImage from "../components/ResultImage.vue"

import ShowFilename from "../components/Modals/ShowFilename.vue"
import { onMounted, createApp, h } from "vue"

import { createConfirmDialog } from 'vuejs-confirm-dialog'
import { useRouter } from 'vue-router'

import { storage } from '../storage.js'

import { getFilenameToSave } from '../api.js'

const router = useRouter();

async function start() {
const response = await getFilenameToSave();

const { reveal, onConfirm, onCancel } = createConfirmbialog(
ShowFilename,
{filename: response.path}

)

reveal();

onConfirm(() => {



storage.savePath = response.path;
router.push("/Saving");
1);
onCancel(() => {
console.log('pass');
1)
}

</script>

<template>
<div id="resultsPage" class='"page-main'">
<Heading text="lroToBo!"/>
<p class="no-margin w3-center w3-xlarge">HaligeHo

{{storage.foundFaces. length}} ¢oTorpaduii!<br/>BoT HekoTOpble N3 HUX:</p>

<div class="images">
<ResultImage
v-for="imageId in storage.foundFaces.slice(0,6)"
:imageId="imageId"
tkey="imageId"/>

</div>

<div class="w3-row">
<div class="w3-container w3-col s6">
<NavButton

class="w3-block"
icon="house"
text="Ha rnaBHy"
target="Main"
stylename="secondary"/>

</div>

<div class="w3-container w3-col s6">

<Button

class="w3-block"
icon="save"
text="CoxpaHuTb pesynbTat"
stylename="primary"
@click="start"/>

</div>

</div>
</div>
<div id="modals"></div>

</template>



<style scoped>
#resultsPage {

grid-template-rows: auto auto minmax(0, 1fr)

.images {
width: 80%;
margin-left: auto;
margin-right: auto;
margin-top: 1rem;
margin-bottom: 1rem;
display: grid;

10vh;

grid-template-columns: repeat(3, minmax(0, 1fr));

grid-template-rows: 1fr 1fr lem;

grid-gap: 1rem;

.no-margin {
margin: O;

}

</style>

JIuctunr JK.8 — Kop ynakoBku poTtorpacuii B zip-apxvB
# Bo3BpawaeT zip daiin
@app.post("/zip")
async def createZip(r: ZipRequest):
db = getDb()
photoPaths = db.getPathsByIds(r.imageIds)
db.close()

# CoxpaHeHne n306paxeHusi BO BPEMEHHbI ¢ain
# FeHepupyem nyTb K dainy

tmpDir = tempfile.gettempdir()

zipPath = os.path.join(tmpDir, 'bundle.zip')

# 3anucb ZIP ¢alina
with zipfile.zipFile(zipPath, "w") as z:
for row in photoPaths:

z.write(row[0@], os.path.basename(row[0]))

# Bo3BpawaeMm Ha KnveHT zip dain

return FileResponse(zipPath)
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