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ABTOMaTH3aIHs MPOIECCOB MOATOTOBKH H
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MsicuukoBa MLI, CII6I'Y, Cankr-IletepSypr mariamya243@gmail.com

AHHOTANUA

HanHast paboTa nocesiieHa pa3padoTKe BeO-PUITIOKEHHUSI I aBTO-
MAaTU3alMK MPOIIECCOB MOATOTOBKU M MPOBEIEHMS 3AIUT BBITYCK-
HBIX KBaJM(PMKAIIMOHHBIX paboT. B cTarhe M3JI0XKeEHbI TPeOGOBAHUS
K (PYyHKIIMOHAIBHOCTH CHCTEMBI, OITMCAHbl €€ apXUTEKTypa U pea-
JIM3AIHSI.

BBeaenue

Iporenypa 3ammTH BBHITYCKHBIX KBatudukanuoHHx padot (BKP) mpoeo-
quTcest Ha 3acenanuu [ocynapcTBeHHOM sK3ameHaunonHoi komuccuu (I'9K), rae
WIeHbl KOMHUCCHY TIPY TIOMOIIM KPUTEPUEB OLIEHUBAIOT PaOOThl HA OCHOBAHWH MX
coepxaHusi, opOpMIIeHHS, KauecTBa JOKJaJa CTYAEHTa, a Tak’Ke OT3bIBOB HAyU-
HOT'O PYKOBOAUTEJIAA U peLieH3eHTa [[1].

OpHaxo opranuzanus npouecca 3aumrtsl BKP conpsixena ¢ TpynHocTamu, xa-
PaKTEpHBIMU [1JIs1 OOJIBIIMHCTBA BY30B: MCIIOIB30BaHWE OyMaKHBIX OLEHOUYHBIX
JIACTOB WJIM 3JIEKTPOHHBIX TaOJIMI 3aTpyIHseT padoTy komuccuu. Kpome Ttoro,
NpUMeHsieMble Ha 3aceJaHusIX KPUTEPUH OLIEHUBAHUS YacTO O0NAJAI0T CIOKHON
CTPYKTYPOA.

Takum 06paszom, Mpoliecchl NOArOTOBKH U IpoBeaeHus 3amut BKP nyxnaoT-
cs B aBromaru3anui. [IpeanaraeTcs pazpadborats BeO-NpHUIIOkeHNE, KOTOPOE M0o3-
BOJIUT YNPOCTHUTB MPOIIECC MOATOTOBKH K 3aIUTE MPY IIOMOIIH T'eHepaly HeoO-
XOIMMBIX JOKYMEHTOB U IPEAOCTAaBUT WieHaM KOMUCCHM HH(OpMALIMIO O 3acea-
HHMU C BO3MOXHOCTBIO OLICHUTh pabOTy 110 KPUTEPHUSIM U aBTOMATUYECKH MOJICUH-
TaTh UTOTOBYIO OLIEHKY. JlaHHOe pellleHe MJIaHUPYyeTCs BHEAPUTD B MPOLecC 3a-
muT BKP 1 yueOHbIx nnpakTuk Ha kKaenpe cucremuoro nporpammuponanusi CI16-
I'Y, oqHako OHO Tak’ke MOXET ObITh MCMOJIIB30BAHO M JPYTMMHU YHUBEPCUTETAMU.

TpedoBanust

TpeGoBaHust K BeO-MPHIOKEHUIO ObUTH CHOPMHUPOBAHBI Ha OCHOBE CITHCKa,
NPeIOCTABJIEHHOTO HAy4YHBIM PYKOBOJUTENEM, U YTOUHSUIICH B IIpoliecce pas3pa-
OOTKH.

B nipmtoxkeHNM DOKHBI OBITH TIPEYCMOTPEHHI IBE POJIH MOJIb30BaTENei: ajl-
MUHHUCTpATOp U WieH komuccuu (Puc. ).
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CkavaTtb
Tabnuuy ¢
oLeHKammn

AIMAHHCTPATOp MOXET CO3/aBaTh 3aceJaHUsI BPYUHYIO, YKa3biBasi OCHOBHYIO
uH(pOpPMALIUIO U 33a[aBasi CIIMCKU 3aIHIIAIONINXCS CTYICHTOB W MPUHUMAIOIINAX
y4yacTue 4WIeHOB KOMHUCCUM, WM aBTOMATHYECKU FeHepUpOBaTh U3 .XISX-Taluiuil
C pacmucaHusIMH pazuyHoro ¢opmara. i Kaxaoro 3aceJaHust JOJUKHBI ObITh
yKa3aHbl KpUTEPUH OLICHUBaHMsI, BRIOPaHHbBIE U3 PaHee CO3JaHHOTO aJIMUHUCTpPA-
TopoM crivicka. Kaxxaplii KpuTepuil COCTOUT W3 Ha3BaHWsI, KOMMEHTAapUs, IIKAJTbI
OIIEHMBAHUS U JOTOJHUTEBHBIX MIPAaBIWI. B pe3ynpTaTte agMUHHUCTPATOP HOKEH
MIOJTYYUTh CCBUIKY Ha 3acefaHue, KOTOPYIO CMOXET pactpocTpaHuTh WieHam ['IK.

IMocne cozmanus 3ace1aHUS AIMHHUCTPATOP MOXKET CTeHepHPOBATh TOKYMEH-
ThI 17151 poBe ieHus1 3amuTol BKP, a uMeHHo: BetoMocTh (0/1HA /1J1s 3aceiaHusl, CO-
JEPXKUT CIMUCKU 3aUTUIIAIOIINXCS CTYAEHTOB U YJIEHOB KOMHUCCHUU) U OLIEHOYHbIE
JIUCTHI (IO ogHOMY U151 Kaxaoro uieHa I'9K, cogepxxut undopmanmio o uieHe
KOMUCCHH ¥ CTIACOK 3aIUIIAIINXCS CTYICHTOB).

B xone 3ammThl KaXIblid WIEH KOMICCUH BBICTABISET OLEHKH IO KPUTEpPH-
SIM TEKYIIIeMY 3allUIIAIIeMyCsl C BO3MOKHOCTBIO OCTaBUTh KOMMeHTapuu. Yie-
HBl KOMHCCUU MOTYT MEHSITh CBOIO OILIEHKY BIUIOTh JI0 OKOHYAHHWS 3acelaHus U
BUJICTh OIIEHKH, BHICTABJICHHBIEC APYTUMU YYaCTHUKAMUA. A TMUHUCTPATOP, B CBOIO
ouepelb, IMeeT MPaBO OTPEIAKTUPOBATH WX YIAIUTh JTIOOYIO OIICHKY.

I[Mocne 3aIuThl AAMAUHUCTPATOPY U BCEM WIEHAM KOMUCCHUH JOJIKHBI OBITh BU/I-
Hbl YCPEHEHHBIE OLICHKH M0 KaXJA0MY OTAEJIbHOMY KPUTEpPHIO, 00IIasi CpeIHss
OIIEHKAa W UTOTOBas OlleHKa 3a paboTy s obcyxkaeHus. Ha stane rojsocoBaHust
OLIEHKH OCTAIOTCSI AOCTYMHBIMU JIs peAak TupoBaHusi. [locunTanHas olleHKa ume-
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€T peKOMEH/IaTeJIbHOE 3HAUCHUE JIJIST KOMUCCUU, UTOTOBAsI OLIEHKA MOXKET ObITh M3~
MeHeHa aJJMHHICTPAaTOpOoM K MoOsM wieHoM ['DK B pesynbraTe 00CykKICHHUS.

ITo pesynbraTam 3acenaHus padOTHI, YCIICIIHO TPOIIEAIINE 3alIuTy, 3arpy-
Kal0TCS B apXUB Kaeapsl 0 KOMaHAe aJJMAHICTPATOpa, a TaKXkKe TeHepUpyeTcs
.xIsx-TabJmIa co BceMn OlIEHKaMH, BbICTABJICHHBIMU YIEHAMH KOMUCCHH, Cpell-
HUMH OIICHKAMHU M MTOTOBOM OIICHKO# U e€ Bepcusl )it CTYIeHTOB (0e3 OLleHOK
YJIEHOB KOMHUCCHH).

I/ICHOJIb3yeMbIe TEXHOJIOTNH

ASP.NET Core [2] — xpoccrutaTpOpMeHHBIH 1 BICOKOTIPOM3BOANTEILHBII
(bpeiiMBOpK U1 pa3paboOTKU BeO-IPUIOKEHHI. B mpoekTe HCIonb30BaH MoAXox
Minimal API, kotopsiii ynpoiaet co3aanue API 3a c4éT MUHUMHU3AINY 1A0JIOH-
HOTro0 Kof1a (6e3 SIBHBIX KOHTPOJUIEPOB), COXPaHsIsi COBMECTUMOCTh C 9KOCUCTEMOIA
.NET.

Entity Framework Core [3] — kpoccmnardopmennas ORM-cucrema st
.NET, nosBossiomas paboTarh C peJIIHOHHBIMI 6a3aMH JJAHHBIX Yepe3 OOBEKTHI.
B npoekre unterpuposana ¢ PostgreSQL [4] — oObexTHO-pensumonHoit CYBII,
HOJIepKUBAIOILEeH TPaH3aKIMK, MacIITAOUPYEMOCTb U CIIOXKHBIE 3anpockl. Entity
Framework Core obecrieunBaeT ynpaBJieHUe CXEMOU Yepe3 MUTPAIMH 1 BHITIOIHE-
He LINQ-3anpocoB, 4To yCKOpseT B3aMOJEHCTBIE C JaHHBIMU.

React [5] — 6ubmmoTeka UIst CO3/1aHUS] MHTEPAKTUBHBIX MOJIb30BATEIbCKUX
nHTep(eiicoB, OCHOBaHHAsI HA KOMITOHEHTHOM nozixoze. [ist coopku ppoHTeHAa
ucrnons3yetcs Vite [(] — UHCTpYMEHT, 00eCTIeuMBaIOIINii OBICTPYIO KOMITHIISIIAIO
1 0OHOBJIeHHe nHTepdeiica NpH N3MEHEHHUsIX B KOJIE, YTO 3HAUMTEJILHO YCKOpSIeT
nporiecc paspadotku. st pabotsl ¢ API ucnonb3yercss Axios [[7]] — momysnsp-
Has1 6uOsmoTeka s otripaBku HTTP-3anpocoB, koTopas obyierdaet o0padboTKy
ACHHXPOHHBIX OIlepanuii 1 paboTy ¢ 3aIpocaMy U OTBETaMH OT CepBepa.

ApXHTEKTypa CHCTeMbI H CTPYKTYypa 6a3bl JTaHHBIX

INepen HayasoM peanu3anyu ObUla CIPOSKTUPOBAHA aPXUTEKTypa Oymylero
BeO-npuoxenus (Puc. E).
[MpuioxeHue BKIIOYAET CIIEAYONHE KOMIIOHEHTHI:

¢ Client — mpencrasisier co6oii uHTepdeiic Mob30BaTeNIsI U UCTIOIb3YET
Axios Service 1Jis1 B3aUMOJECHUCTBUS C CEPBEPOM.

* API — otBeuaer 3a 06pabotky nocrynatoimux HTTP-3ampocoB u B3aumo-
IENCTBUE C KOMIIOHEHTOM JaHHBIX, KOTOPOE OCYIIECTBIISIETCS ITPU HOMOILH
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cepBucoB. [Taket Integrations conepkUT MHCTPYMEHTHI 17151 PaOOTHI C BHEIII-
HUMH cucteMamu (ipu oMot API caiita kadeapsr CIT CII6I YH) U J10-
KyMmeHTamu. [IoCKOIBKY CpeAcTBa MHTETrpaly CTPYKTYPHO MU30JIMPOBAHH,
ajlanTanys BeO-IpHIOKEeHHs 0] HHMPACTPYKTYpPy APYroro yHUBEPCUTETA
MOXeT OBITh OCYIIECTBJIEHA C HE3HAYUTELHBIMA MOIU(DUKALUAMUA apXu-
TEKTYpHI IIPY MOMOIIM 3aMEHBI COOTBETCTBYIOINX MOJYNEH.

* Data — oTBeuaeT 3a OpraHvM3aLMIO U YIIPaBJIeHHEe JaHHBIMU B IPUJIOKCHUU
Y BKJIIOYAaET HECKOJIBKO KJTIOUEBBIX YacTel, 00eCTIeunBaIONINX KOPPEKTHYIO
paboTy ¢ 6a30ii JaHHBIX: CYITHOCTH, KOH(HUT'YPALIUX U PETIO3UTOPHH.

Client £]
SE €]
1 ! website
| Pages I IComponentsI |Inter‘laces| AP|
’J‘Ax' Servi
T os Service ThesisUploader &
API ]
| — — | — {—
|Endpoinls| | Models ||Services| |Integrations|
ft]f‘ Repositories
Data 2] patabase
Context
( F gl oL

| —  — | —
| Entities | |Coniiguralions | |Repositories|

Puc. 2: [lnarpamma KOMIHOHEHTOB BeO-TIPUIIOKEHHUST

Takxe ObUia onpejesieHa CTPyKTypa 6a3bl qaHHbX (Puc. E). OCHOBHBIE CYTIT-
HOCTH:

» User — nosp30BaTesb ¢ ykasanueM ponn (Role).

* Meeting — 3aceaHue KOMUCCUH, UMeET CBSI3b OOMH KO MHOTHM C CYIIHO-
ctoio StudentWork (pabora cTyneHTa).

* Criteria — xpuTepuii OlileHUBaHUsI, UMEET CBSI3U MHOTHE KO MHOI'MM C Ta0-
JIMLEel 3aceJaHril U OMH KO MHOTUM ¢ TabJmieii npaswi (Rule).

Kagepa cucremuoro nporpammuposanust CITOI'Y: https://se.math.spbu.ru (zara o6pa-
menus: 2024-11-19)
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* MemberMark — olieHKa uYjeHa KOMUCCHUHU, COCTOSINAs M3 HECKOIbKUX
CriteriaMark — oLieHOK IO KpUTEPUAM, KaxJasd U3 KOTOPbIX COAEPKUT Ha-
60p BbIOpanHbIx npasul (SelectedRule). 1751 XpaHeHust ycpe JHEHHOM OIleH-
K1 paboTHI [0 KPUTEPHIO onpejiesieHa cyimHocth AverageCriteriaMark.

MemberMark User
PK| Id PK]| Id A
FK| Memberld >_,_ UserName Meeting
FK| StudentWorkld PasswordHash PK|Id —
Mark FK| Roleld | DateAndTime
Comment FK| Meetingld Auditorium
Info
SelectedRule CallLink
pk| {Buleld, Role MaterialsLink
|| CriteriaMarkid} PK| Id
Value RoleName ,—l
— StudentWork
CriteriaMark <Tia
EKﬁ v /AverageCriteriaMark| FK| Meetingld -
FK| MemberMard P
pk | {Criteriald, StudentName
FK| Criteriald || StudentWorkid} Inf
Comment FK| StudentWorkld p— o
Mark FK| Criteriald — Theme_
AverageMark Supervisor
Consultant
Rule Reviewer
PK| Id i
L — Criteria SupervisorMark
Description PKl ReviewerMark
Type —
VVI‘J Name FinalMark
alue i
Comment CodeLink
IsScaleRule Y
FK| Criteriald

Puc. 3: ER-auarpamma 6a3bl JaHHBIX

OcobGeHHOCTH pean3anun

BeO-npuiioxeHne Mo3BOJSIET CO3[aBaTh KPUTEPUM, COCTOSIIME M3 TPaBUII
JBYX BUJIOB — TpaBKJIa IKaJIbl OLIEHUBAHUSA U JOIOJHUTENIbHbIE TpaBUiIa (IUTpa-
el 1 GoHychl). Bropele, B cBOI0 0uepe/ib, 00J1aJaloT TpeMsl THIIAMK: (PUKCHPOBaH-
Hoe umcJIo (npeacTasisiercs B Buje checkbox’a), nuana3oH (oToOpaxkaeTcsi B BUjie
MIOJI3YHKA) U IPOM3BOJIBHOE YUCIIO (II03BOJISIET BBECTH UHUCIIO).

Jnst obecrieueHrst aBTOpU3aLMK U ay TeHTU(UKALIMK N0JIb30BaTes el B CHCTE-
Me ucnons3dyorcsa JWT-tokensl (JSON Web Tokens). B TokeHe 3armmdpoBaHb
JaHHBIE O TOJIb30BaTENIe, BKJIIOYAsi €ro UMsl, Pojb M CPOK JelicTBus. Biaromaps
XPaHEHUIO POJIY ITOJIb30BaTeJsI B TOKEHE CEPBUC MOXKET Pa3rpaHNIMBATh IIPaBa 10-
CTyNa MeXJIy WIEHaMH KOMHCCHU U aJMUHUCTPATOPOM.
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[MTockonbky B cHCTEMe OTHOBPEMEHHO paboTaloT HECKOJIBKO MOJb30BaTeeil,
BO3HUKAET HEOOXOJUMOCTD B aKTYaJIbHOM OTOOpakeHNH N3MEeHEHHH TaHHbIX. 1y
3T0ii 11eM OblIa ucoNb3oBaHa Guboreka SignalR, ynpomniaomas nobasieHue
(pyHKI1IMIT peanbHOro BpeMeHH B BeO-TpuiiokeHus [8].

3aBepllaloIyil STall 3allUThl — CKauyMBaHWUe TaOJuUIl C OIIEHKaMHU U IyOJIu-
Kalysi YCHEeIIHO 3allUIEHHBIX paboT Ha caiite kadenpsl CII. s atoro 6uu1 uc-
nons3oBaH API 4 3arpy3ku BKPE.

JJ1s1 TeHepaly BHIIEYIOMSIHYTHIX TaOJIMI C OLIEHKaMH, JOKYMEHTOB U aB-
TOMATHYECKOr0 CO3JaHus 3aceJaHuil U3 .XIsx-(aiiina ucnonssyercs 6udamoTeka
NPOI [9], npenocrasisiomas BbicOkOypoBHeBbiii AP jist pabotsl ¢ (aiinamu
Excel u Word.

Paapenutens sacepaHuii

@ @ \& [ Bpems J[ Aynutopus J @ [ Ceblnka Ha CO3BOH 1 @
® @ [woopvaws | @ ®
a2

aa

NaHHble 0 paboTax CTyAEeHTOB

@ @ [ow]® (ko wempaonene | @ [Towa | @ [ Hoywnc | @ a
a

Puc. 4: OxHO co3nanus 3acenanuii u3 Qaiita

HeobxonumMo ObLIO pean30BaTh BO3MOKHOCTh 3arpyXaTh pacruCaHUs pas-
JIMYHBIX (POPMATOB, MO3ITOMY BEO-NPHIOKEHHE MPEJOCTABISET MOJIb30BATEIIO
MPaBO TUHAMHUUYECKH YKa3bIBaTh CTPYKTYpY Tadmiy (Puc. @). Tabuiia yCIOBHO Jie-
JIMTCS Ha JjBa 3JIEMEHTa — «Pa3fAesMTeNb 3aCeAaHUi», OTASAIOUN UX APYT OT
Jpyra " coAepkanuii ”H(GpOpMaInio O JaTe, BpeMEeHH, MecTe TPOBeACHUS U T.1I.,
U «JaHHble 0 paboTax CTYAEHTOB», ONPeAeSIONi ux cTpyKTypy. [Ipuioxenue
MO3BOJISIET TIOJIb30BATEIO0 BHIOMPATh pa3Mep Kak/I0ro SJEMEHTa U YKa3blBaTh CO-
JepkaHue sYeeK, UCTOJb3Y S OIIUK U3 BHIAAAIONIEr0 MEHIO.

TecTupoBanue, anpodanusi, pa3BépThiBaHue

B xoze paboTs! MPOBOIMIIOCH MOAYIBHOE, MHTETPALIMOHHOE M CKBO3HOE TECTH-
poOBaHUe BeO-MIPUIIOKEHUS], TPOLEHT MOKPHITUS KOJa TecTaMu cocTaBui 74%.

[nsi mpoBeaeHus anpoOaiyu BeO-MPUIIOKEHHE 3allyCKaloch JIOKAIbHO Ha
BHelHeM [P-anpece. B xone ucnosnb30BaHMs MHCTPYMEHTA BO BPEMsI 3UMHHUX 3a-

20¢guumanpHeii  puMep  ckpunrta  3arpy3ku  BKP: https://se.math.spbu.ru/files/
upload.py (nata obpamenus: 2025-03-11)
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IIUT U iepecaay yueOHbIX MPaKTHUK Oblla MOTydeHa 0OpaTHasI CBSA3b U YUTCHBI 3a-
Medanus. [lonp30BaTe M OTMETIIN yIOOCTBO HHTepdelica U MHTYUTUBHOCTD B3a-
MMOJEHUCTBUS C CUCTEMOI.

Ha nanHbIfi MOMEHT BeO-NPUIIOKEHHE Pa3BEPHYTO Ha YNAIEHHOM cepBepe.
Jnst obecrieveHrsl 3alIMIIEHHOTO COeAMHEHHsl OblIM HacTpoeHsl NgInX U aBTo-
MaTtuydeckoe nonydeHue SSL-ceptudukara ¢ nomorpio Certbot.

3akaodyeHue

B pamkax paboTsl ObiH CPOPMYIUPOBaHBI TPEOOBAHUS K BEO-TIPUIIOKEHHUIO,
npoBeieH 0630p UCTIONb3YeMBIX TEXHOIOTHIA, CIPOEKTUPOBAHA APXUTEKTYpPa MPH-
JIOKCHU s M OTpejiesieHa CTPYKTypa 0a3bl JaHHbIX. BeO-npuokeHue pa3padoTaHo,
MPOBEJIEHbI €r0 TECTUPOBAHKE U arpodanust. [IpuokeHne pa3BEPHYTO U TOTOBO K
BHe/IpeHuio B niporiece 3amut BKP Ha Kadeape cMCTEMHOTo porpaMMUpOBaHHUsT
CIIoTY.
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