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Ilepedyensb coxkpanieHuii U 0003HAYEHU I

B nacTosiieit paboTe NpUMEHSIOT CIeAYIOIINe 0003HAYEHHUS U COKPAICHUS
B/l - 6a3a gaHHBIX
OC - onepallMOHHas CUCTEMA
IIK - mepcoHaNbHBIA KOMITBIOTED
CYB/]] - cucrema ynpaBiieHus 0a3aMu TaHHbBIX

API (Application Programming Interface) - nHaGop mnpaBun u uHTEp(dEicOB,
MO3BOJISIONIUI Pa3TUYHBIM MPOTPAMMHBIM KOMIIOHEHTaM OOMEHWBAThCSI TAHHBIMH U
B3aMMOJICHCTBOBATH JAPYT C APYTOM

URL (Uniform Resource Locator) - 3To yHUKaJbHBIA aJpec, KOTOPbIN yKa3bIBaeT Ha
pacmnonokeHue pecypca (caitta, ¢aiina, n300pakeHus) B HHTEpPHETE

CSS (Cascading Style Sheets) - s3pIk omucaHus BHEIIHErO BHUA BEO—CTpaHMII,
oTBeYaronui 3a 0hOpMIICHUE U PACTIONOKECHHIE JIEMEHTOB

HTML (HyperText Markup Language) - $3bIK pa3MeTKH, HpUMEHSEMBbId s
CTPYKTYPHUPOBAHUSI COEPKUMOI0 BeO—CTpaHuUIL

IDE (Integrated development environment) - HHTErpupoBaHHas cpea pa3paboTKu

JS (JavaScript) - s3Ik mporpaMMHUpOBaHUS, UCIOJIb3YEMbIN MPEUMYIIECTBEHHO IS
CO3/IaHUSI THTEPAKTUBHBIX JIEMEHTOB BEO-CTPaHUIL

VS Code (Virtual Studio Code) - 6ecrinarHbIi peIakTOp UCXOIHOTO KOJa OT KOMITAHUA
Microsoft, cozmanubiid ;s Windows, macOS u Linux

SQL (Structured Query Language) - sI3bIK CTPYKTYPHPOBAaHHBIX 3aIPOCOB
UML (Unified Modeling Language) - yHupUUIUPOBaHHBIN S3bIK MOJAEIUPOBAHUS

CSV (Comma-Separated Values) - 3T0 TeKCTOBbIM QopMaT s NpeICTaBICHUS
TaOMUYHBIX JTAHHBIX

PDF (Portable Document Format) - 3T0 mnomynsipHbI YHHBEpCadbHBIA (opmaT
AIIEKTPOHHBIX JOKYMEHTOB

HTTP (HyperText Transfer Protocol) - 370 6a30BbIif MPOTOKON MEpeaayd JaHHBIX B
UHTEPHETE

CRUD (Create, Read, Update, Delete) - »ato aG0peBuarypa u3 4eThIpex 0a30BBIX
oreparuii st paboThI C TAHHBIMH.



Beenenue

CocraBiieHre ceMeCTPOBOIO PaCIIMCaHUs YUEOHBIX 3aHATHI B BBICIIEM y4eOHOM
3aBEICHUH  TPAJMLHUOHHO  CUMTAETCS  ONHOM W3  Haumbojee  TPYHAOEMKHUX
aJIMUHUCTPATUBHBIX  3a7a4. EE  CcI0XKHOCTh  00ycClOBJI€EHA  HEOOXOAMMOCTBIO
OJHOBPEMEHHOTO Yy4€Ta MHOXKECTBA Pa3HOPOAHBIX (PAKTOPOB: pACTIPEACIEHHON IO
kadernpam u KoprycaM y4eOHOM Harpy3Kd, OFPaHHYEHHOTO ayIMTOpHOTO (oHAA C
pa3IMYHBIM YPOBHEM MAaTEPHUATbHO-TEXHUUYECKOTO OCHAIIEHUS, WHANBUIYaTbHBIX
METOAMYECKUX JIHEM W TOXKEJIIAHWM COTEH NPEINoAaBareliei, a TaKXKe CaHUTAPHO-
TMTHEHUYECKUX HOPM, pEIVIaMEHTUPYIOIIUX NPEIEIbHYK JHEBHYIO HarpysKy
cTyneHToB. Ha mpakTuke, HECMOTpPsI Ha TOBCEMECTHYIO LU(DPOBU3ALINIO, MHOTHE BY3bI
IPOAOJDKAIOT HMCIOJIB30BAaTh JJisl PEUIEHUS 3TOW 3aJaud CBSI3KY M3 JJIEKTPOHHBIX
Ta0JIUIl U PYYHOH MPOBEPKHU, YTO HEU30EKHO MPUBOAUT K BO3HUKHOBEHHUIO OLIMOOK,
MHOTOKPAaTHbIM HUTEPALMSIM COIIAaCOBAHUS M 3HAYUTEJIbHBIM BPEMEHHBIM 3aTparam
JUCIIETYEPOB yUEOHBIX OT/IEIIOB.

AHalIM3 CYLIECTBYIOUIMX HA PBIHKE MPOrPAMMHBIX IPOAYKTOB IIOKA3aj, YTO
KpynHble KopropatuBHble cuctembl (1C:VauBepcurer, ['amaktuka BY3) tpelyror
CYIIECTBEHHBIX (DMHAHCOBBIX BJIOXKEHHM U CIOXKHBI B aJanTalMy 1o crienupudecKuit
JIOKYMEHTOOOOPOT KOHKPETHOIO By3a, B TO BpEMs Kak CIEUUaJIU3UPOBAHHBIC
npunoxenust  («Okcmpecc-pacnucanue», aSc  TimeTables)  opueHTHpOBaHBI
NPEeUMYIIECTBEHHO Ha IIKOJAbl W HEOONbIIME KOJJICAKHU, HE TMOJACPKUBAIOT
NOJIHOIIEHHYI0 ~ MHOTOINOJB30BaTENbCKYyl0  pabOTy M HE  HMEIT  CpPEICTB
aBTOMAaTMYECKOI0 MMIIOpPTa HArpy3Kd U3 TPOU3BOJIBHBIX JIOKYMEHTOB (opmara
Microsoft Word. KitoueBbIM HeloCcTaTKOM BCEX PACCMOTPEHHBIX AHAJIOTOB SIBJISIETCS
LEHTPAJIM30BaHHAsl MOJENb COCTABJICHHUS PACHUCaHUsA, NPU KOTOPOM BCS MOJIHOTA
OTBETCTBEHHOCTH M Tpylo3arpar JIOKHUTCS Ha JAHMCIETYEPOB, a IIpenofaBaTeld
BBICTYIIAIOT JIMIIb B POJM TACCUBHBIX HaOIIOJaTeNield, BBIHYXJACHHBIX 3aTeM
MHULMAPOBATh MHOTOYHCIIEHHBIE TIEPEHOCHI.

Llenpr0 AMIUIOMHOTO NPOEKTUPOBAHUS SIBISIETCS CO3[JaHUE TPOTPAMMHOIO

NPOAYKTa, O3BOJISIFOIIET0 aBTOMAaTU3UPOBATh UMIIOPT JAAHHBIX U3 (alI0B MOPYUECHHUH,



00EeCITEeUnTh npenoaaBarciisiM BO3MOKHOCTb CaAMOCTOATCIIBHOI'O BBI60pa BPpCMCHH U
MCCTa IMPOBCACHUA 3aHATHUM B paMKax 3aJaHHbIX Ol“paHI/I‘leHI/II‘/’I, a4 aIMHUHUCTpAaTopam -

I_IGHTpaJH/IZ’.OBaHHBII\/’I KOHTPOJIb U YTBCPKACHNC NTOIOBOI'O JOKYMCHTA.



1 Web-npuno:xkeHue cocraBneHus pacnucaHma By3a
1.1 AHanus3 npeameTHoO obnactu

[IpenmeTHOM 001acThIO Pa3pabOTKU SABISETCS ACSITEIBHOCTD IO MJIAHUPOBAHUIO
U OMEpPAaTUBHOMY YIIPABJICHHUIO y4€OHBIM MPOIIECCOM HA YPOBHE BBICIIETO y4eOHOTO
3aBelieHUs. B dacTHOCTH, paccMarpuBaeTcs mpoiiecc (GOpPMHUPOBAHUS CEMECTPOBOTO
pacrivcaHusi y4eOHbIX 3aHSATUN Ha OCHOBAHUM JIOKyMeHTa, uMeHyeMoro «llopyudenus
npenofaBarensiM Kadeape». JlaHHBIA JOKYMEHT SIBISETCSI OCHOBHBIM HOPMATHBHO-
pacropsiIuTeIbHBIM aKTOM, PErIAMEHTUPYIOIIUM 3aKpeIieHue YUeOHBIX AUCIUILIINH,
BUJIOB YueOHOM pabOThl U KOHTUHIEHTA CTYICHTOB 32 KOHKPETHBIMU MPEINO/IaBaTelIsIMU
B paMKaxX yTBEP>KJIEHHOTO y4eOHOTO IJIaHA U IITAaTHOTO pacmucaHus mpodeccopcko-
npenoaBarenbekoro cocrana (II1C).

KoHTHHTEHT OO0y4aromuxcsi BKJIIOYAET HECKOJIBKO JECATKOB AaKaJeMUYECKHUX
Ipynn pa3iMuHbIX KypcoB W (opMm oOyueHus (O4yHas, OYHO-3a04YHAs, 3a04HAs).
HomeHnknarypa QUCIUIUIMH OXBaThIBAET MIUPOKUNA CIIEKTP TEM: OT (yHIaMEHTAIbHBIX
OCHOB BBIYMCIIUTEIILHON TEXHUKU («ApU(METHUECKHE U JIOTHYECKHE OCHOBBI BT»,
«Teopuss aBTOMAarToB», «DJEKTPOHMKA U CXEMOTEXHUKa») JI0 COBPEMEHHBIX
NpUKIAIHbIX TexHoJMoTHi («TexHonoruu myOOKUX HEUPOHHBIX ceTei», «Pa3paborka
KpoccIuiaTr(OpMEHHBIX TPHIIOKEHUI, « Web-TiporpaMMHUpPOBaHUEY ).

IIponecc cocraBiieHHs] paclucaHus HA OCHOBE NMOPYYEHUU BKIIFOYAET PEIICHUE
3ala4u  YAOBJIETBOpPEHUs]  orpaHudyeHuid. OCHOBHbIE  OTPAHUYEHHS  MOXKHO
KJIacCU(DUIIMPOBATH CIEAYIOIINUM 00Pa3oM:

[IpocTpaHCTBEHHBIE OTPAHWYEHHUS: OJHA AYAUTOPHUS B OAUH MOMEHT BPEMEHU
MOXXET HCIIOIb30BAThCS TOJIBKO MJi OJHOro 3aHaATus. [ns maboparopHbeiX paboT
HEO0OXO/IMMO, 4YTOOBl B AayJUTOpUU OBUIO YCTAaHOBIEHO TpeOyemMoe KOIMYECTBO
MEePCOHATBHBIX KOMIBIOTEPOB € HEOOXOAMMBIM MpOTrpaMMHBIM obecrieueHueM. s
JIEKIUNA B OOJBIIMHCTBE CIIy4aeB TpeOyeTcs HaJu4he MYJIbTUMEAUIHOTO MPOEKTOpa U
9KpaHa (WM UHTEPAKTUBHOM JOCKH).

BpeMenHble oOrpaHuueHus: i1 KaXIOM AaKaJIeMUYECKOW TpyNIlbl JHEBHAs

ayIMTOpHasl Harpy3ka He JIOJDKHA MPEBBIIATh YETHIPEX map (BOCbMH aKaJIeMUYECKUX



4acoB), 4YTO COOTBETCTBYET CaHUTApPHO-TMTHMEHHYECKMM HopMmaM. Henomyctumo
HaJM4ue «OKOH» B PACHMCAHHMM TPYIIIbI, XOTA 3TO OTPAHUYEHHUE HE BCEIA SIBISETCS
KECTKHUM.

CyObeKkTHbIE OTpaHMYEHHS: OJUH INPENoJaBaTelib HE MOXET OJHOBPEMEHHO
BECTHU [IBA pa3HbIX 3aHATHUS. KpoMe TOro, CymecTBYIOT MEPCOHAIbHBIE OTPAaHUYECHUS,
yYKa3aHHbIE B MPUMEUYAHUAX K MMOPYUYEHUSAM: JUIS Psiia MPErojaBareiaeil HeA0myCTUMBI
3aHATUS B CyOOOTY, B paHHHE YTPEHHHE 4achl, B ONpeAeie¢HHble THU Heaenu. s
JIpyruX TpernojaBaresied, HalpoTUB, PEKOMEHJOBAHO IUIAHMPOBATh 3aHITHS B
ONpeAeN€HHbIE JHU. OTH WHAUBUAYAJIbHBIE IIOKEJIAHUS M METOAUYECKUE JIHU
3HAYUTENIbHO YCJIOXKHSIOT 3aJlady PYyYHOTO COCTABJICHMSI paclucaHus U TpeOyroT
oco0oro y4éTa mpu aBTOMaTU3alUH.

Cy1ecTByOIMM TPOLECC COCTABIEHUS PACIACAHUSI HOCUT IPEUMYIIECTBEHHO
PYYHOH WJIM TMOJyaBTOMAaTHU3UPOBaHHBIM Xapakrep. [lucnerdep (OTmen ympaBieHHs
[MI'Y) nomywaer ¢aiin mopydenuii B ¢opmare Microsoft Word u BpyuHyro, ¢
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOMUIL, (POPMHUPYET CETKY paclHUCaHUs Ha CEMECT.
[Ipn »TOM mnpoBepka BHIIIENEPEUUCICHHBIX OTPAHUYEHUI BBIMOJIHAETCS BU3YyalbHO
WIK C MOMOIIBIO MPOCTEHIINX (DOPMYIN, YTO HE TAPAHTUPYET OTCYTCTBUS KOJUIU3HM.
Oco0eHHO ocCTpo mpoOiema MpOSBISETCS HAa HJTale COIIAaCOBaHUS pacHUCaHUs C
npernojaBaTesisiMi, KOTJa BBISICHSIETCSA, 4YTO HEKOTOPbIE 3aHSTHS TOCTAaBJIECHBI B
HEenpUeMJIeMoe JJIsi HUX BpeMs, U TpeOyeTcss MHOTOKpaTHOE pydyHOE NepeKpanBaHUe
CETKH.

Takum 0OpazoMm, mpenMeTHast 00JIaCTh XapaKTEPHU3YeTCS BBICOKOW CTPYKTYpPHOMH
CIIO)KHOCTBIO, ~ HajJu4yueM  OOJbLIOr0  4YKCJIa  Pa3sHOPOAHBIX  CYIIHOCTEH U
MHOTOYPOBHEBBIX OIpPaHUYEHUH, YTO JieJaeT e€ OlaroJaTHOM MOYBOW JJisi BHEAPEHUS
aBTOMAaTU3UPOBAHHOW MH(POPMATMOHHOW CUCTEMBI MOJAECPKKH MPUHATUS PELLICHUI.

1.2 AHaIM3 aKTyaJIbHOCTH Pa3padoTKH

Pazpaborka Web-nipuinoxkenust Juisi  aBTOMaTU3UPOBAHHOTO  COCTaBJICHUS
pacnucanus BY3a saBisieTcs akTyaldbHOM M MPAKTUYECKH 3HAYMMOM 3ajadeil, 4To
MOJTBEPKAAETCS PsAIoM (HaKTOPOB KaK OOIIETo XapakTepa, Tak U CrenuduuecKux s

JTAHHOMW MPeAMETHON 00JIaCTH.



CHmwkeHue TpPyJOEMKOCTH U BPEMEHHBIX  3arpaT  aJIMHUHUCTPATUBHO-
yIpaBIECHYECKOTO MepcoHaia. B ycIoBHAX COBPEMEHHOTO YHHUBEPCUTETA C OOJBIIUM
KOJINYECTBOM HAIPABJICHUI MOATOTOBKH, MPOUIEH U MOCTOSHHO OOHOBIISIFOITUMHUCS
y4eOHBIMM  TUTAHAMH  3ajlada  COCTAaBJICHHS  HEMPOTHBOPEUYHMBOIO  paCIUCAHUS
CTaHOBUTCS BCE Oojiee pecypcoémkoii. Ha coctaBnenue pacnucanusi ofHON Kadeapsl
HAa CEMECTP MOXET YXOIUTh OT 2 10 4 Hemeiab pabodero BPEeMEHHW IUCIIeTYepa.
ABTOMaTH3aIMsl PYTUHHBIX TPOBEPOK, TAKHUX KaK IOMCK CBOOOMHOM ayauTOpHUU C
HY>)XKHbIM OOOpYJIOBaHHUEM WM KOHTPOJIb 3aHSITOCTH TMIPENojAaBarelisi, MO3BOJISIET
COKpatuTh 3TH 3arparbl Ha 60—70%, BbeICBOOOXKIAs Bpems Uil peuieHus Ooiee
TBOPYECKUX U CTPATETUYECKUX 3a/1ay.

Munumu3amusi ommoOoK, OOYCJIOBJICHHBIX 4YeloBeYeCKUM (akTtopoMm. Pydnoe
COCTaBJICHHE PACIMCAHUS HEM30EKHO COMPSIKEHO ¢ PUCKOM BOSHMKHOBEHHS HAKIIAJIOK.
Hawnbonee pacripocTpanéHHbIe OMMOKK BKJIIOYAIOT: HA3HAYEHUE JABYX Pa3HBIX 3aHITHH
B OJIHY U Ty K€ ayJIUTOPUIO0 OJHOBPEMEHHO; HAMPABJICHUE T'PYNIIbI B AyIUTOPHUIO, HE
OCHAIIEHHYIO0 HEOOXOIUMBIM 000PY/IOBAaHHEM.

ABTOMAaTU3MPOBAHHASI CUCTEMA, BBIMOJHSIONMIAS KECTKYI0 BAIMAAIMIO KaX0TO
BHOCMMOTO  HW3MEHEHHUS, IIOJHOCTBK) HMCKJIKOYAET BO3MOXKHOCTHh  COXPaHECHUSA
MPOTUBOPEUYUBBIX JAHHBIX, TAPAHTUPYS KOPPEKTHOCTh UTOTOBOTO PACTUCAHUSI.

JleneHTpanu3anus npouecca U IOBBIIMIEHUE BOBJIECYEHHOCTH MPENOJABATEIICH.
TpamuuuoHHas MOJEIb TPEANoJaraeT, 4YTro JUCIETYEpP EIUHOJIUIHO (OPMHUPYET
pacnucaHue, a 3aTeéM PacChbUIaeT €ro MpemnojaBaTessiM JJIs1 03HAKOMJICHHUS U BHECECHUS
KOPPEKTUPOBOK. DTOT MPOLECC MOPOKIAAET IUTEIBHYIO MEPENUCKY M MHOXECTBO
KOH(GIUKTHBIX cuTyanui. [Ipeniaraemas cucremMa MEHSCT IapagurMy: MpernogaBaTeib
MOJYy4aeT HMHCTPYMEHT ISl CaMOCTOATENIBHOTO IUIAHUPOBAHUS CBOEM HArpy3Kd B
paMKax 3aJaHHbIX OrpaHWYEHUU (JOCTYyNHBIE TPYMIbI, Yachl, pa3pelIEHHbIC
ayIuTOpUH). DTO HE TOJIBKO CHHUXKAeT HArpy3Ky Ha JAHWCIeT4Yepa, HO U TOBBIIIACT
YIIOBIIETBOPEHHOCTH MPEMOJAABATEIICH, TaK KaK OHM MOJIYYarOT BO3MOXXHOCTh BIIUSITh HA
cBo¢ pacnucanue. Poib agMUHHCTpaTopa CBOJUTCS K KOHTPOJIIO U YTBEPXKICHUIO
HTOTOBOTO JIOKYMEHTA, 4TO COOTBETCTBYET COBpPEMEHHBIM MPUHIUIIAM

ACHCHTPAJIN30BAHHOI'O YIIPABJICHUA.



Yuér cneuudukr  AOKYMEHTOOOOpPOTa. YHHMBEpPCAJIbHBIE MPOrPAMMHBIE
OPOAYKTHI ISl cocTaBlieHus pacnivcanus (Hanpumep, «1C:YauBepcurer», «l anakTuka
BY3») cnoumkom kommekcHele. B BY3e cinoxunace yHUKanbHas IpakTUKa
oopMIICHHS TTIOPYYCHHUI: MCIIOJIB30BAaHUE CIOKHOM TaOIMuHOM BEPCTKH B Microsoft
Word, BkitoueHHe B SUEHKM MOAPOOHBIX KOMMEHTAPHUEB O HAJIMYMUU TPOEKTOPOB B
KOHKPETHBIX AyAUTOPHUSIX, YKa3aHHE MEPCOHAIBHBIX OFPAHMYEHUN IpEnojaBaTesieid B
MPOU3BOJILHON TEKCTOBOM opme. MHTEerpamus ¢ TakMMHU KPYMHBIMH CHCTEMaMH
noTpeboBasia Obl CYIIECTBEHHOM JOpaOOTKH WM PYy4YHOTO BBOJA JAHHBIX, YTO
HUBEIUPYET NPEUMYIIECTBa aBToMaru3auuu. Pa3paboTka cnenuain3upoBaHHOTO
NPWIOXKEHUSI, «3aTOYEHHOTO» IO/l JIaHHBIK (QopMaT MOPYYECHHH, TO3BOJISET
aBTOMaTU3UPOBAaTh UMEHHO TE€ MPOLIECCHI, KOTOPbIE Hanboiee MpoOIEMHBI.

Pazpaborka Web-npunoxxenusi ajis coctapieHus pacnucanusi BY3a sBusercs
CBOEBPEMEHHOM, BOCTPEOOBAaHHONW U MPAKTHUECKHM 3HAYMMOM 3a1adyeil, pelieHue
KOTOPOI MO3BOJIUT MOBBICUTH 3(PPEKTUBHOCTD YIPABICHUS YUEOHBIM MPOIIECCOM.

1.3 AHa;1u3 aHAJI0T0B MH(POPMANMOHHBIX CHCTEM

JUist  o0ocHOBaHHMSI HEOOXOJUMOCTH pa3pabOTKM HOBOTO MPOTPAMMHOIO
NPOAYKTa NIPOBEAEM CPABHUTEIBHBIM aHaIM3 CYIIECTBYIOLIUX PEIICHUN, KOTOpbIE
MOTYT OBITh HCIIOJIb30BaHbI ISl aBTOMATU3allUd COCTaBJICHUS PACIUMCAHUS B BBICIIEM

y‘le6HOM 3aBCACHUU. PaCCMOTpI/IM aHaJIOT'H.
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IlepBeiii  anamor - «lC:ABTOMaru3upOBaHHOE COCTABJICHHE PACIHCAHUU.
YHUBEPCUTET.

JlaHHBIN MPOAYKT MpeAcCTaBisieT coO0M CHenuaaIu3upoBaHHY0 KOH(PUTYpalUIo,
pazpaboranHyto Ha TexHonorudeckoi maarhpopme «1C:llpenmpusitue 8.3» u
MpPEAHA3HAYEHHYIO JUIsl KOMIUIEKCHOW aBTOMAarW3aldM IPOIECCOB IUIAHUPOBAHUA U
COCTaBJICHHSI pacHUCaHusl y4eOHBIX 3aHATHI B OpPraHu3alUsX BBICIIETO M CPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHMS.

OcHOBHBIE (DYHKUIHMOHATbHBIE BO3MOXHOCTM M OCOOEHHOCTH: YIIpaBJICHHE
HOPMAaTUBHO-CIPAaBOYHONM HMH(pOpMALMEl; UMIOPT JaHHbIX 00 y4eOHBIX IUIaHaX U
pacrnpenenEHHON Harpy3Ke U3 BHEIIHUX cUcTeM (Kak rpaBuiio, u3 «1C:YHuBepcurer»)
WIK PY4YHOH BBOI; (OpMHUpOBaHUE MyJa y4EOHBIX MOPYUYEHHH, COIEpKallluX CBS3H
«ductununa — I'pynma (motok) — IpenogaBarens — KonudyecTBo 4acoB 1Mo Bujam
3aHATUI»; B CUCTEME PEaM30BaH IBPUCTUUYECKUN aJTOPUTM, OCHOBAHHBIM Ha METOIE
MOCJIEIOBATEIbHOIO HA3HAYEHUS C JIEMEHTAMU JOKAJIbHOW ONTUMU3ALMHU. AJTOPUTM
YUUTBHIBAET JECATKA THUIOB OrPAaHUYECHUU, KOTOpBIE II0JIb30BaTellb MOXET THOKO
HACTpauBaTh (IPUOPUTETHI, )KECTKUE U MITKUE OTPAHUYECHHUS ).

JIOCTOMHCTBA: BBICOKAsl CTEIEHb MHTErPALMU C APYTMMH IOJCHUCTEMAMHU BY3a;
MOJJIEPKKA MHOTOIOJIB30BATENBCKOTO pEXKUMa W pa3rpaHUYEHUs IpaB JOCTYIIA;
HaJIM4Kue OTpabOTaHHBIX aITOPUTMOB aBTOMATUYECKOM T'eHepaluu pacircaHusl.

Henocrarku: wu30bITOYHAas (YHKIMOHAIBHOCTh U BBICOKas CTOMMOCTH -
BHEJPEHHE U COMPOBOXKJECHUE TpeOyeT 3HAYUTENbHBIX (DUHAHCOBBIX M BPEMEHHBIX
3arpar; 3aKpbBITOCTh W CIOKHOCTh aJalTallid - HECEHUE WU3MEHEHUM B aAJITOPUTMBI
TpeOyeT mpuBiedeHus kBanuduuupoBaHHoro 1C-mporpamMmucTa; HEHTpaIu30BaHHAsS
MOJIEIb BBOJIA JAHHBIX - (DYHKIIMOHAT caMOOOCITyKUBaHUS JUIsl MIpenojaBareneit auoo
OTCYTCTBYET, JIMOO CHJIBHO OTPaHUYEH, YTO HE peniaeT mpodiaemMy JeUeHTpalu3aluu
IIPOLIECCA COITIACOBAHUS.

BeBog mo mnpoxykry «1C:ABTOMaTM3MpOBAaHHOE COCTABJIEHUE PACIHUCAHUN.
YHHUBEPCUTET»: MPOLYKT SBIIETCA MOIIHBIM HMHCTPYMEHTOM [UI aBTOMAaTH3aLUuU
paboThl y4eOHOTO yOpPAaBICHUS, HO SBISETCS W30OBITOUHBIM W JKOHOMHYECKHU

HerhEeKTUBHBIM I perieHust 3amad BY3a. KirodeBbIM TpEmsTCTBUEM SIBIISCTCS



OTCYTCTBHE MEXaHW3Ma MPSAMOT0o mMmopTa u3 crenuduueckux Word-mopydeHuit u
HEBO3MOKHOCTh BOBJICUCHHS IIPETIOAaBATENCH B TIporiecc GOPMUPOBAHUS paCITUCAHUS
0e3 yJacTus qucrieruepa

BTopoii ananor - «9kcnpecc-pacnucanne BY3».
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Pucynok 2 — O630p ananora «Jkcnpecc-pacnucanue BY3»

«Jkcnpecc-pacnucanre BY3» — 3T0 caMOCTOATENbHBINA NPOrPaMMHBINA IPOAYKT,
pa3zpaborannbiii poccuiickor kommanueir OOO «Jlaboparopus MMUC» u mmpoko
NPUMEHSEMBI B CpEIHUX CICNUAIbHBIX W BBICIIMX YYEOHBIX 3aBEACHUAX s
aBTOMATU3allMd COCTaBJIeHHs pacnucanusd. lIporpamma cCyiecTByeT B HECKOJIbKUX
pelakuMsX, OPUEHTUPOBAHHBIX HA pa3Hble THUIBI Yy4eOHBIX 3aBeleHUN (ILIKOJa,
KOJIIEK, By3). B omnmuuume ot momynst B coctraBe 1C, 3to ornensHoe Windows-
IPUIIOKEHHE.

OcHoBHBIE  (DyHKLIHMOHAJIbHBIE BO3MOXXHOCTH UM OCOOCHHOCTH: OBICTpOE
pa3BEPTHIBAHME W  JIOKAJbHAasg  apXUTEKTypa; pa3paOOTYMKd  3asABISIOT 00
UCIOJIb30BAHUM METO/Ia <JIOTMYECKOTO MOJIETUPOBAHUS, KOTOPBIH, B OTJIMYHE OT

KIIACCUYCCKUX 3BPUCTHUK, UMUTHUPYCT ITPOLECCC paCCY)K,ZICHI/Iﬁ OIIBITHOI'O JUCIICTYCPA.



JIoCTOMHCTBA: pealn3alusi CIOKHBIX JBPUCTUYECKUX U ONTUMU3ALUOHHBIX
JITOPUTMOB JUISI MOMCKA OJM3KOTO K ONTHUMAJIbHOMY pAaclUCaHMs; YUYET OOJIBIIOro
KOJIMYECTBA OTPAHUYECHUN.

Hepnocrarku: OmHOIIOIB30BATENBCKOE JECKTOMHOE MPHIIOKEHNE - BECH IMPOLIECC
COCTaBJICHUSI PACIUCAHUS BBITIOTHSAETCA OJHUM YEJIOBEKOM (JIUCIETYEpOM) Ha €ro
KoMIIbloTepe. BO3MOXXHOCTH TPENOCTaBUTH MpenojaBareisiM uHTepdenc s
CaMOCTOSTEIILHOTO BBIOOpa BpeMeHH 3aHATHil HeT. B3aumoneiicteue ¢ I1I1C cBomuTcs
K pacriedaTke YepHOBUKA U cOOpY 3aMeuyaHuil; mpuiiokeHue padortaet Tonbko nog OC
Windows. OrtcytrctByer monHoueHHBI  Web-untepdeiic. Jns  opranuzanuu
COBMECTHOM paboThl C pacnucaHueMm (Hampumep, YTOOBbI MpernojaBaTeilb MOT
NOCMOTPETh aKTYaJIbHYI0 BEPCHIO HE BBIXOIS M3 JIoMa) TPeOYyIOTCS TONOJHUTEIbHBIC
penieHus (MMyOMuKalus CTAaTUYHBIX KOTIHMI Ha caiTe).

BriBoa 1o npoaykTy «Ikcnpecc-pacnucanue BY3y:

[Iporpamma  sBisercss 3(PGEKTUBHBIM ~ HHCTPYMEHTOM Il JUCIIETYepa
HEOOJBIIIOTO By3a WM KOJUIE/PKA, TO3BOJISIL OBICTPO TOJMYYUTh KaueCTBEHHOE
pacniucanue. OpHako €€ JEeCKTONHas OJHOIOJIb30BAaTENbCKAsl apXUTEKTypa U
OTCYTCTBHE CPEACTB UMIoOpTa u3 Word-TOKyMEHTOB JAENaloT €€ MaJOMpPUTOIHON s
peleHus 3aa4u ACIEHTPAIN30BaHHOIO COCTaBleHusl pacnucanus B BY3e ¢ yuérom
CIIOKUBUIETOCS JJOKYMEHTO000pOTa

Tpetuit ananor - « ASC Timetables»
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Pucynox 3 — O630p ananora «ASC Timetablesy»



ASC Timetables - 370 cnenuanu3upoBaHHOE MPOTPaMMHOE OOecreUeHue st
aBTOMAaTU3WPOBAHHOTO COCTABJIEHUSI pacnucaHusi, pa3padboraHHoe kommnanuei Applied
Software Consultants. [IpoaykT cyiiecTByeT Ha pbhIiHKE Oosee IBYyX JCCATHICTHH U
W3HAYaJbHO MO3ULIMOHUPOBAJICS KaK pelIeHHE IJs CpelHuX OoO0IIeo0pa3oBaTebHbIX
IIKOJ, TUMHA3UN U JIMIIEEB, OJTHAKO B MOCJEIHUE TO/IbI Pa3pabOTUYNKKU PACIIMPUIIH €TO
IPUMEHUMOCTh Ha KOJUIEKH 1 HEOOIbIIINE YHUBEPCUTETHI.

JlocTonHcTBa:

- UIHTYUTHBHO TIOHATHBIN HHTEpdeiic, He TPeOYIOIHA CIIeIUaTbHOTO 00y YCHHUS.

- ObICTpasi aBTOMAaTUYECKasi TeHEpaIns ¢ y4ETOM MHOXKECTBA OTPaHUICHUIA.

- KQYeCTBEHHAs BU3yaJIU3alus U yA0OHBIE CPEACTBA PyYHOU KOPPEKTUPOBKHU.

- HaJuW4yuhe OHJIAMH-BEPCUM C WCTOPUEHM H3MEHEHUH U BO3MOXXHOCTBHIO
COBMECTHOM paboTHI.

- JIOCTymIHasi IIEHOBas MOJIMTUKA MO CPAaBHEHHMIO C KoprioparuBHbIMU ERP-
CHUCTEMaMHU.

Henocrarku:

- OpHeHTalus TPEeMMYIIECTBEHHO Ha WIKOJBHBIH U  KOJUIEK-YPOBEHB,
HEIOCTAaTOYHAasl MacCIITaOUPYyEeMOCTD IS KPYITHOTO YHUBEPCHUTETA.

- OTCYTCTBHME TNOJHOIICHHOW MOJACPKKH IEIEHTPAIU30BAHHOTO COCTABJICHHUS
pacnucaHus CUjiaMu MpernoaBaTelien.

- HEBO3MOXKHOCTH TipsiMoro umrnoprta u3z Word-daitiioB nmopydeHuii.

- OrpaHUYEHHAas MOJJEPKKa ONEePAMOHHBIX CUCTEM, OTIIMYHBIX OT Windows.

BreiBon mo mpoaykty «ASC Timetables»: Ilporpamma mpeacraBnsier coOoit
Kaue€CTBEHHOE U MPOBEPEHHOE BPEMEHEM pEeIICHHE ISl aBTOMATU3allMi COCTaBICHUS
pacmiucaHusi B CPeIHUX Y4EOHBIX 3aBEACHHUAX M HEOONbIIMX Koyuiemkax. OmHako e
ApXUTEKTYpHBIE  OTPAHUYEHHUS -  OJHONOJB30BATEIbCKas  MOJEIb  paboTH,
HEJ0CTAaTOYHAsl MACIITa0UPyEeMOCTh JUIsl YPOBHSI KPYITHOTO By3a, OTCYTCTBHE CPEJICTB
umnopra u3 crenupuyeckux Word-mopydyeHud W HEBO3MOXXHOCTH OpTaHU3AINH
caMo00CITy>)KUBaHUS TpenojaBareyeii - AenaloT €€ MaJONpUroJHOW IJisi peleHUs
3a/1a4M JIENEHTPATM30BAaHHOTO COCTABIICHUSI OOIIEBY30BCKOTO pACTIMCAHUSI.

BbIBOA 110 pe3ynbTraraM aHajau3a aHaJIOroB.



CyulecTByromye Ha pPBIHKE MPOTPAaMMHBIE MPOAYKTHI JIMOO  SBIISIFOTCS
M30BITOYHBIMA U JIOPOTOCTOSIIIIUMH, JIMOO TpeOyroT 3HAYMTEIBHBIX TPYAO3arpar Ha
ajanTalii0 W BBOJ JIaHHBIX, JHUOO HE 00€CMeYMBaAIOT HEOOXOIUMOIrO YpPOBHS
aBTOMAaTHU3alud TPOBEpPOK. HU OHO M3 pacCMOTPEHHBIX PEIICHUN HE YNOBIETBOPSIET
MOCTaBJICHHBIM  3ajladaM  (AeleHTpanu3alus, JelIeBU3HA, MYyA00CTBO). ITO
MOATBEPXKAAECT  LIE€JIECO00pa3HOCTh  pa3palOTKH  crenuasu3upoBaHHoro  Web-
MPUJIOKEHHUS, OPUEHTUPOBAHHOIO Ha KOHKPETHBIE HY kbl BY 3a.

1.4 IlocTanoBKa 3aauu

[enbto mpoekTa siBisieTcs: pa3padorka Web-nmpuiioxkeHus yisi aBTOMAaTU3aluu
mpoliecca COCTaBlieHUs pacnucaHusi y4ueOHbIX 3aHsATUd BY3a Ha ocHoBe (aitna
[IOPYYCHUHN.

dopmanu3zanus TpeOOBaHUIA.

M3yunth ctpykrypy nokymenta «llopyuenuss mpemopaBarensMm Kadeapoe» u
BBISIBUTh 3aKOHOMEPHOCTH pa3MmelieHus uHbopManuu O JUCHUIUIMHAX, TPYIIax,
MPEToAaBaTelisax, 9Yacax u ayIuTOPHUsX.

ChopmynupoBaTh TOJHBIM TEPEUCHb OTPAHUYEHUM, KOTOpPBIE JOJIKHBI
COOMIONAaThCS TMPU  COCTABJIEHWU paCHUCaHusd (MPOCTPAHCTBEHHbIE, BPEMEHHBIE,
CyOBEKTHBIC).

OnpenenuTs poiH MOIb30BATENIE CUCTEMBI U CLICHAPUHU UX PaOOTHI.

[IpoekTrpoBaHrEe apXUTEKTYPbl CUCTEMBI.

Pa3zpabotarh moruueckyro u GuU3MUECKYI0 MOJEIH PEISIIMOHHON 0a3bl JaHHBIX,
o0ecreynBarole XpaHeHne BCeX HEOOXOIMMBIX CYIIIHOCTEN U CBA3EH.

CnpoextupoBarb REST API nnsi B3auMOAEHCTBHSI KIIMEHTCKOM M CEPBEPHOI
yacTel, BKIIIOYas ayTeHTU(PUKAIINIO, yIIpaBieHUE JaHHBIMU U paOOTHI C paCIIMCaHHUEM.

Pa3paboTka Moaysst UMIIOPTa NOPYUEHHM.

PeanmmzoBats Ha s3pike Python ¢ umcmonbs3oBanmem Oubmmoreku python-docx
napcep, uspnekarouuid u3 Word-gdaitna cTpyKTypupOoBaHHbIC JaHHBIE O AUCIUILIINHAX,
rpynmnax, npenojaBaressix, 00bEMe 4acoB M MPEANOYTUTEIbHBIX aAyAUTOPHUSIX.

ObecneunTh KOPPEKTHYIO 00pabOTKy OOBEIMHEHHBIX SYEEK, MHOTOCTPOUYHBIX

3aMycel U quanazoHoB rpynn (Hampumep, «25BBB1-4y).



[IpenycmMoTpeTh MEXaHU3M COXPAHEHUS U3BJICUEHHBIX JIAHHBIX B 0a3y JaHHBIX C
NOJJIEP>KKOM OOHOBJICHHSI CYIIECTBYIOIIMX 3aHCEH.

Pa3zpaboTtka cepBepHOil 4acTu.

PeanuzoBate APl nmns peructpanuu U ayTeHTU(PHUKAIMK TOJIb30OBAaTENEH C
ucrions3oBanneM JWT (Access u Refresh TokeHOB) um pasrpanuyeHueMm pojiei
«Anmunucrtparop» u «lIpenogasarensy.

Pazpaborare MOIynb BaJIMAALMKU SIIEMEHTOB PACHUCAHUS, BBIIONHSIOMINA B
paMKax OJHOM TpaH3aKIMU MPOBEPKY Ha:

- 3aHATOCTh AyJIUTOPUH;

- 3aHATOCTh aKaJEMHYECKOUN IPYMIIbI;

- 3aHATOCTb IPETOJABATELS;

- IPEBBIIIEHUE JHEBHOIO TUMHTA B 4 mapsbl;

- COOTBETCTBUE 000PYIOBAaHUS ayIUTOPUU TUITY 3aHATHUS,

- coOmrofieHne TEePCOHAIBHBIX OTPAaHUYCHHWM TperoaaBarens (IHU HEIenu,
BpeMs).

PeanuzoBare CRUD-omepanuu st CyIIHOCTEW:  ayIUTOPUH, TPYIIIHI,
JVCIUILIMHBI, HA3HAYEHHS TPENOAABATEIICH, SIEMEHTHI PACIIUCAHUS.

O6ecneunTsb yripaBieHHE >KU3HEHHBIM IIUKIIOM PAaCIUCAHUS CO CMEHOU CTaTyCcoOB
(«4EpHOBUK» — «HA YTBEPKJIECHUN» —> KYTBEPKAEHY).

Pa3paboTka KIMEHTCKON YacTH.

Coznare omHoctpanuyHoe mnpuwiokenne (SPA) ma React ¢ wucnonbzoBaHuem
(GYHKITMOHATBHBIX KOMITOHEHTOB M XYKOB.

PeanuzoBats unTepdeiic aAMUHUCTpATOPA:

- CTpaHUIly 3arpy3ku (aiiia nopydeHu u mpocMoTpa pe3yIbTaToB UMIIOPTA;

- CTpaHHUILy YNPABJIEHUS MOJIb30BATEIISIMU;

- CTPaHUILy IPOCMOTPA U YTBEPKIAECHHUS paCIMCaHUs MPETOAaBaTENEH.

- PeanuzoBarps unTepdeiic npenogaBaTesns:

- WHTEPAaKTUBHYIO MATpHULly pACINUCAHUA C BU3yallU3alMEH 3aHATBIX U
JOCTYTHBIX CJIOTOB;

- (popmy BeIOOpA AUCHMILTUHBI, TPYIIIIBI U AyTUTOPUH MPU T00ABICHUY 3aHATHUS;



- MEXaHU3M OTIPaBKHU pACHUCAHUS HA YTBEPXKICHUE.

OGecrieunts  B3aumojielictBue ¢ cepBepom dyepe3 HTTP-zampocel ¢
UCIIONIb30BaHUEeM  OuOnuoreku Axios, 00pabOTKy oOmuOOK U OTOOpakeHue
YBEJIOMJICHUM.

Ha PUCYHKC 4 IIPUBCACHA JUAaIrpaMMa BApUAHTOB UCIIOJIb30BAHUA
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Pucynok 4 — Jlnuarpamma BapuaHTOB HCIIOIb30BAHUS

HedyHk1inoHnanbHbIe TPEOOBAHNS:

- cpeaHee BpeMsl OTBETA CEpBEpA HA 3alpOChl, HE CBA3AHHBIC C BBINOJHEHHEM
CJIOXKHBIX BBIYMCICHUN (MOJIydyeHHUE CHUCKA JAUCIUILUINH, TPYII, ayJuTOPU), TOIKHO
cocTaBiATh He Ooiee 500 mc;

- KIUEHTCKas 4YacThb NPWIOKEHUS JIOJDKHA KOPPEKTHO OTOOpa)kaTtbCs |
oOecrieunBaTh MOJHOIEHHYIO (PYHKIMOHAIBHOCTh Ha JKpaHax C pa3pelieHueM OT
1280x720 nukceneli 1 BoIlIe (CTaHIapTHBIE HOYTOYKH M MOHUTOPHI);

- s oOecrieueHHs: KOPPEKTHOM paboThl uHTepdeiica U  BBINOJHEHUS

WHTEPAKTUBHBIX QPYHKIMI TpeOyeTcs moaepxKKa Opay3epoM CISAYIOIMX TEXHOIOTHH:



JavaScript (ES6), HTMLS, CSS3 (Flexbox, Grid), Web Storage API (mis xpanenus
TOKEHOB);

- cucTeMa JIOJDKHA TapaHTUPOBaHHO (YHKIMOHMPOBATh B  MOCIEIHHUX
CTaOMIIBHBIX Bepcusix crieayromux OpayszepoB: Google Chrome - muH. Bepcust 90,
Mozilla Firefox - mun. Bepcusi 88, Microsoft Edge - mun. Bepcus 90, Safari - muH.
Bepcus 14, Opera - muH. Bepcus 76;

- Juid  pa3BEPTHIBAHUS CHUCTEMBI TpeOyeTcs CcepBep CO  CIEAYIOLUMU
MUHHMMAaJbHBIMU XapaKTepUCTHUKaMH: mpoueccop - 4 sapa, 2.5 ITu, omeparuBHas
namsate - 8 I'b, nuckoBoe mpoctpancTtBo - 20 I'b (HDD), onepauuonHas cucrema -
Ubuntu 20.04+, Debian 11+, Windows Server 2019+, CYB/I - PostgreSQL 15+.

OxupmaeMblii pe3ysbTar:

PaGotocriocobnoe  Web-npuniockenue,  MO3BOJISIONIEE  aBTOMATU3UPOBATH
KJIFOYEBBIE ATalbl COCTaBIeHUsl pacnucanus BY3a u cokparuTh BpeMEHHBIE 3aTpaThl
JUCTIeTYEpa U IperoiaBaTesiell Ha 3TOT MPolecC, OTHOBPEMEHHO MOBBICUB Kaue€CTBO U
HEMPOTHUBOPEUYUBOCTh UTOTOBOTO JOKYMEHTA.

2 BbIOOp TEXHOJIOTHil M CPeICTB Pa3padoTKN NMPHJIOKEHUSA

Bb160p TEXHOJOTHMYECKOTO CTEKa SBISAETCS KPUTUYECKH BaXHBIM OSTarioM
NPOEKTUPOBAaHUS MPOTPAaMMHON CHCTEMBI MaciiTada BCEro BBICIIETO y4eOHOTro
3aBeneHus. PaspabarbiBaeMoe Web-nipuiiokeHre COCTaBJICHHS paclucaHusi By3a
JIOJDKHO OOCITY)KMBaTh COTHH IPETOAaBaTeNei, NECATKA YYeOHBIX MOApPAa3IeICHUN U
obecrieynBaTh 00pabOTKy OOJBIIOr0 00bEMa MaHHBIX (YueOHBIC TUIAHBI, AyAUTOPHBIN
dbona, HAarpy3Ka) ¢ TapaHTUEH COMIACOBAHHOCTH MPHU OJHOBPEMEHHON paboTe MHOTHX
nonp3oBareneil. B Hacrosmiem — pasmene  0OOCHOBBIBAeTCS  BBIOOp  sI3bIKA
IpPOrpaMMUpPOBAaHUsl CEPBEPHOM 4YACTH, CHCTEMbl YNpaBieHHUs Oa3aMH JaHHBIX,
WHCTpyMeHTa agMuHucTpupoBanus bJl u cpensr pazpaboTku ¢ yuérom macmraba u

TpeOOBaHMI K HaIEKHOCTU 00IEBY30BCKOM HHPOPMATMOHHOW CUCTEMBI.
2.1 Bbi60p A3blKa NPOrpaMmmMmnpoOBaHMUA

JUist peanu3aii CEpBEPHOM YacTH pa3padaTbIBa€MOro MPHIOKEHUsI BbIOpaH

s3pik  Python B coderannmu C BBICOKONIPOM3BOAUTEIBHBIM ACHUHXPOHHBIM Web-



¢dperimBopkom FastAPI. [lanublii BbIOOp OOYCJIOBIEH HEOOXOAMMOCTBHIO CO3/IaHMS
MacHTabUpyeMoid, JIErKo MOJJEPKUBAEMOW U OE€30MacHOM CHUCTEMBI, CIIOCOOHOMN
00pabaThIBaTh KOHKYPEHTHBIE 3aIIPOCHI OT OOJIBIIIOTO YHCIA MOTh30BATENICH.

Bricokas nmpou3BoAUTEILHOCTD IIPU aCHHXPOHHON 00paboTtke. FastAPI paboraer
noBepx ASGI-cepBepa (Uvicorn) M uUCHONb3yeT HATUBHBIA ACHUHXPOHHBIA MK
coopituit  Python (asyncio). DT1o mno3BonseT 3((EeKTUBHO 0OCTYKHUBaTh THICAYU
OJTHOBPEMEHHBIX COCIMHEHUN MPU OTHOCUTEIHHO HU3KOM MOTPEOIICHUH ONEPaTUBHON
namsatd. Jls By30BCKOW CHCTEMBI, TJ€ B TMHKOBBIC TEPHOABI (Hampumep, Hadajo
ceMecTpa) OIHOBpeMeHHO MoryT pabortath 10 200-300 npemonaBareneit u
JTUCTIETYEPOB, ACUHXpOHHAs MOJIEITh IpernoYTUTEIbHEE KJIACCUYECKOM
MHoromnoTouHo# (kak B Spring Boot unu ASP.NET Core) ¢ Touku 3peHus1 yTUIU3AIUU
pecypcoB.

Hamuuune Oubmmoreku ans  oOpaborku  Word-nokymentoB.  KiroueBoe
TpeOoBaHHE K CHCTEME — UMIOPT MopyueHuil u3 QaitnoB ¢popmara .docx, KOTOpbie B
By3¢ (OpMHpYIOTCS Y4eOHBIM oOTnenoM. bubmumoreka python-docx mpemocramiser
oorareiii APl ms uteHus TabmuIl, W3BJICUEHUS TEKCTa ¢ Y4€TOM (OpMaTUPOBAHHS U
paboThl C OOBEIMHEHHBIMU sSYEHKaMHU. AHAJIOTM B APYTHX s3bIKax JUMOO TpeOyroT
JUIEH3UOHHBIX oTuncieHui (Aspose.Words), b0 ciokHee B HUCIOJIb30BAHUU
(Apache  POI). Python-pemenue  siBasieTcss ~ CBOOOAHBIM W XOPOIIIO
JIOKYMEHTUPOBAHHBIM.

beicTpoTra MmpoOTOTUNHMPOBAHUS M BHECEHUS H3MEHEHUH. YueOHble IUIaHbl U
CTPYKTypa By3a MOTYT MEHSATBCS OT ceMecTpa K cemectpy. Python ¢ ero nunamudeckoi
TUTIA3AIMEl W JAKOHMYHBIM CHHTAKCHCOM TIO3BOJISIET OTEPATUBHO aJalTUPOBAThH
JIOTUKY TIApCHHTAa W BAJIHMJIAIMUA TIOJ HOBBIE TpeOOBaHMs 0€3 IIUTEIHHBIX ITHKJIOB
NEPEKOMIMIIALIAN, XapakTepHbIX 1 Java mim CH#.

Bboraras skocuctema i HaydHBIX UM 0Opa3oBaTeNbHBIX 3ajady. B By30Bckoi
cpene Python mmpoko ucmomnp3yercs B y4eOHOM MpOIIECCE M HCCIEI0BATEIbCKOM
pabote. DTO O3HAYaeT, YTO MPHU HEOOXOAMMOCTH JIOpPaOOTKH cucTeMbl cruamu WT-

OTACIa YHUBCPCUTCTA HC BOSHUKHCT Hp06J'I€MI>I ITIOHUCKa KBaJIH(bI/IHI/IPOBaHHBIX KaJpoOB.



Bcerpoennas monnep:kka COBPEMEHHBIX CTaHAapToB Oe3omacHocTu. FastAPI
W3HAYaJbHO CHpOEKTHpoBaH c yuérom TpeOoBanuii OAuth2, JWT u OpenAPIL.
ABTOMaTuyeckasi BaJMJAIMs BXOIHBIX JaHHBIX uyepe3 Pydantic u reHepanus
nokymentanun Swagger Ul ympomaror uHTerpanuio ¢ (GpPOHTEHIOM M CHIKAIOT
BEPOATHOCTD TMOSBICHUS YSA3BUMOCTEH.

lopuzonTansHas macmradbupyeMoctb. braromaps stateless-apxurextype (JW'T-
TOKEHbBl BMECTO CEpBEpHbIX ceccuil) sk3eMmIuisipel FastAPI Morytr ObITh Jierko
pPa3BEPHYTHI 3a OanaHCUPOBIIMKOM Harpy3ku (Hampumep, Nginx wim Traefik). Orto
KPUTUYECKH Ba)XXHO MJi1 OOECleYeHUs OTKa30yCTOMYMBOCTH IIPU POCTE YHCIIA
MoJIb30BaTeseil By3a.

Takum obGpaszom, BeiOOp Python + FastAPI mpeacrtaBnser coOoit onTUMaIbHBIN
BapUaHT, COBMEIIAIOIINI MPOU3BOIUTEIHLHOCTh, CKOPOCTh Pa3padOTKH U HaJU4He

HEOOXOAUMBIX JIJIsl pelIeHUs CrieluUUeCKUX 3a/1a4 By3a OMOIUOTEK.
2.2 Bbibop CYB/,

B kadecTBe cucteMbl ynpasieHus 0a3aMu JaHHBIX 17151 OOIIEBY30BCKON CUCTEMbI
coCTaBJIeHMs pacnucaHusi BbiOpana PostgreSQL. 3ToT BbIOOp MPOJUKTOBAH BHICOKUMU
TpEOOBAHUSIMU K COINIACOBAHHOCTH JAHHBIX, MOAJIEP)KKE KOHKYPEHTHOIO JOCTyIa U
CIIOCOOHOCTH 00pabaThIBaTh CIOKHBIE aHAIMTUYECKHUE 3alpochl B MacmTabax BCEro
y4eOHOT0 3aBE/ICHHUS.

Oo6ocHoBanue BrIOOpa PostgreSQL st By30BCKOTO pactiucaHusl.

Crporas cOIIaCOBAaHHOCTh JIaHHBIX IIPU KOHKYpPEHTHOM JocTtyne. B
OOLIEBY30BCKOM pACIMCaHUM HaJ OJHUM M TEM XK€ pecypcoM (ayauTopusi, rpyIia,
IpenojaBareiib) OJHOBPEMEHHO MOTYT paloTarb HECKOJIIBKO JHCIETYEPOB H
npenojasareneit. Jlinsg npemoTBpaieHus KOH(IMKTOB HEOOXOaMMa MOJIEPIKKa
Tpan3akuuii ¢ ypoBHeM wusoisiunu SERIALIZABLE. PostgreSQL peanusyer 3tOT
ypoBeHb Ha ocHOBe Serializable Snapshot Isolation (SSI), uyTo rapantupyert orcyTcTBHE
aHOMaJIMi MapajuIebHOTO BBITOJIHEHUS ((PaHTOMHOE UYTE€HUE, HETIOBTOPSIEMOE UTEHUE)
0e3 Ype3MEepHOro WCHONb30BaHUS ONOKHUPOBOK. MySQL, HampoTtwB, B pexuMme

SERIALIZABLE mpocto O65oKkHpyeT 4YHTaeMble CTPOKH, YTO pPE3KO CHIKAeT



koHKypeHTHOCTh. Kommepueckue CYB]J[ (Oracle, MS SQL) Taxxke momaepKuBarOT
CTPOTYIO CEpUaIU3yeMOCTh, HO UX JIMIIEH3UOHHAS CTOMMOCTh JJIsl By3a MOXET OBITh
HENPUEMIIEMO BBICOKOM.

OddexruBnas padora ¢ JSONB. Ilopydenuss u ydeOHbIE TUIaHBI COAEpIKAT
MHO>KECTBO aTpUOyTOB, KOTOpbIE MOTYT BapbUpOBAaTbCS I pa3HbBIX Kadenp u
HanpasieHuid. Tun JSONB mno3BossieT XpaHHTh Takue IEPEMEHHbIE JaHHbIE 0e3
U3MEHEHHs CXeMbI 0a3bl, TIpH 3TOM TojjepkuBas unHiaekcanuio (GIN-uHmeKkch) as
OBICTPOrOo TMOMCKAa. ITO YHOOHO, HAmpuMmep, g XpaHEHUs WHAUBUAYaJIbHBIX
OrpaHUYEHUI MMpenoaBareneil, u3BieKaeMbIX U3 npuMedanuii Word-gaiina.

MacmrabupyeMocTh M OTKa30ycToMuuBOCTh. PostgreSQL mpenocrammsier
BCTPOCHHBIE MEXaHU3Mbl PEIUIMKALMKU (IIOTOKOBasi ACUHXPOHHAs W CHUHXPOHHAas
pEIUIMKaLus), YTO IMO3BOJSAET CO3/1aTh OTKa30yCTOMUYMBBIN KJIACTEP C pacHpeleIeHUEM
YUTAIOUIEH HArpy3Kd MEXIy HECKOJIbKHUMH PEIUIMKaMHu. JTO 00€CIeUnBaeT BBICOKYIO
JOCTYITHOCTb U TPOU3BOJIUTEIBHOCTD.

WNurerpammst ¢ Python-ctexkom. bubnmoreku asyncpg (YMCTBI aCHUHXPOHHBIN
npaiiBep) u SQLAIchemy C  MOAJAEPKKOU asyncio o0ecreunBaroT
BBICOKOTIPOU3BOIUTENIbHOE U Oe30omacHoe B3aumojeicTue ¢ PostgreSQL u3 FastAPI-
MPUIOKEHUA. DTO TMO3BOJISIET PEAIM30BaTh CJIOKHBIE TPAaH3aKIMOHHBIE MPOBEPKH Ha
CTOpOHE cepBepa 0e3 OJTOKUPOBKH ITUKIIA COOBITHIA.

OrcyTrcTBHE  JIMLIEH3MOHHBIX 3arpar. o TrocygapcTBEHHOrO By3a C
OTPAaHUYEHHBIM  OIOPKETOM  BO3MOXHOCTH  HMCHOJB30BaTh  MoimHyo  CYBJ]
KOpPIIOPAaTUBHOIO  Kiacca ©0e3 oIiarbl JIMUEH3WM  SBISETCAd  CYLIECTBEHHBIM
IPEUMYILECTBOM.

Takum oOpazom, PostgreSQL sBusercs CVYB]l, coueraromeit B cebe
BBICOYANIITYIO HAJIEKHOCTD TpaH3aKIMH, IrMOKOCTh paboThI c
MOJIyCTPYKTYPHUPOBAHHBIMHU JAHHBIMH, BO3MOYXHOCTH TOPU30HTAIBHOTO
MaclITaOMpOBaHUS U HYJEBYI0 CTOMMOCTb BIIQJIEHUS, YTO JellaeT €€ HuealbHbIM

BBIOOPOM JI1s1 OOIIIEBY30BCKOM CUCTEMBI pACIIMCAHMUS.



2.3 padpuueckum kKnmeHt pgAdmin 4

Jist  agmMuHUCTpUpoBaHus Oa3bl  jgaHHBIX PostgreSQL, MonuTOpmHTA €€
COCTOSIHUS, BBINIOJIHEHUS OTJIAJOYHBIX 3allPOCOB M YIIPABIEHUS CTPYKTYPOW JAHHBIX
ucnonp3yercs  kiaueHT  pgAdmin 4. JlaHHBI@ = MHCTpyMeHT  oOiajaer
(bYHKIMOHATBHOCTHIO, HEOOXOAMMOM AJIsi pabOThI ¢ 6a3aMu JaHHBIX MaciiTada By3a.

O6ocHoBanue BbIOOpa pgAdmin 4.

[Tonnas coBmectumocth ¢ PostgreSQL. pgAdmin 4 pa3spabatbiBaeTcs
PostgreSQL Global Development Group, Yro TapaHTHUpyeT TMOAJEPKKY BCEX
HoBemux ¢yuknuit CYBJI, Bxmtouas tunsl JSONB, monuTuky 3aniuThl HA YPOBHE
ctpok (RLS), maprunmonupoBaHue TabIWIl © MOHUTOPHHT perunkanuu. B ycroBusx
BY30BCKOM  CHCTEMBI, [I[€ IUIAHUPYETCA  HCIIOIb30BaThb  PEIUIMKALMIO  JUIS
OTKa30yCTOMYMBOCTH, BO3MO)XHOCTb YINpAaBIEHUS M HAOMIOACHHUS 3a COCTOSHUEM
PEIUTUK U3 eAUHOTO UHTepdeiica IBISIeTCS KPUTUIECKU BaXKHOM.

Web-opuentupoBanHas apxutekrypa. pgAdmin 4 MoxxeT ObITh Pa3BEPHYT Kak
Web-nipunoxeHrue Ha cepBepe, YTO MO3BOJSET aIMUHUCTpATOpaM U pa3paboTUYMKaM
noJIy4arh J0CTyn K ynpasieHnuto Bl u3 mo6oit Touku ceTu By3a depes Opayszep 0e3
ycTaHOBKHU KiMeHTckoro [10. DT1o ocobeHHO yo0HO npu pactpeneiéHHOW CTPYKType
yHUBepcuTeTa, rie U T-cnenuaniucTsl MOTYT HAaXOIUTHCS B Pa3HBIX KOpIIycax.

WHcTpyMeHTBl [UIsl aHanM3a MpOW3BOAMTENbHOCTU. B Macmrabax Bys3a 0Oa3za
JAHHBIX pacnucaHusi OyJeT coAepKaTh COTHU ThICSY 3anuceil. pgAdmin 4 BKIIIOYAET:

- BU3yanu3arop IuaHoB BbinosiHeHHsa 3anpocoB (EXPLAIN), momorarommii
BBISIBJISITH MEJICHHBIE 3aITPOChl U ONTUMHU3UPOBATh UH]IEKCHI.

- maHenb MoHuTOopuHra (Dashboard) ¢ rpadukamu komuyecTBa TpaH3aKIUH,
OJIOKMPOBOK, UCIIOJIb30BAaHUS IUCKOBOTO IPOCTPAHCTBA U YHCIIA OAKIIOUEHHH.

- JKypHaJl cepBepa ¢ BO3MOXXHOCTBIO (PHIIBTpAIK MO YPOBHIO OLINOOK.

OTH MHCTPYMEHTHI HE3aMEHHMMBI IS MOAJIEPKAHUS BPEMEHU OTKJIMKA CUCTEMBI
B IIpPE/IeJIax YCTAHOBJIEHHBIX HE(PYHKIIMOHAIBHBIX TPEOOBAaHUI PU POCTE HATPY3KH.

VYipasieHnue nojb30BaTeIs MU U posiiMU. B By30BCKOH crucTeMe mpeanosiaraeTcs

HaJIM4ME HECKOJIBKMX POJIed Ha ypOBHE 0a3bl NAaHHBIX (poyib Ul MPENoJaBaTelei,



poJib ISl aAMUHUCTpaTopoB). pgAdmin 4 mnpenocraBisier yaoOHbIM Tpaduyeckuit
uHTEpQEic 1 co3anus poJiel, Ha3HAYSHUS TPUBUJIETUI HA CXEMbI, TaOJIUIIbI U JaXKe
OT/EJIbHbIE CTPOKHU.

Pe3epBHOe komupoBaHue U BoccTaHOBIIeHUE. Berpoennsie yTminTel pg_dump u
pg_restore, HHTErpUpOBaHHbIE B UHTEpPeiic pgAdmin, MO3BONIAIOT CO3/1aBaTh MOJHBIE
WA MHKPEMEHTAJIbHBIC PE3€PBHBIC KOMMMHU KPUTHUYECKH BA)KHBIX JAHHBIX PACIIHCAHMUAL.
B03MOXXHOCTh TIaHMpPOBAHMS 3aJaHUIl PE3epPBHOIO KOMUpPOBaHUS uepe3 pgAgent
(Bxomsimuii B coctaB pgAdmin) oOecrieynBaeT aBTOMATU3AIMIO ITOrO Mpolecca 0e3
UCTIOJIb30BAHMS CTOPOHHHX TUTAHUPOBIIIUKOB.

becrmatHocte  u kpoccmnatrgpopMeHHOCTh.  WHcTpymMeHT He — TpeOyer
JUIEH3UOHHBIX OTYUCIEHUI M MOXET OBITh 3alylIeH Ha CepBEpe MOJ YIpPaBICHUEM
Linux nian Windows.

AnbprepHatuBbl. PaccmarpuBanuch yHHBepcasibHble KiaueHTl DBeaver wu
DataGrip. DBeaver, Oynyun Java-npuioxeHHeM, NOTPeOIsieT 3HaYUTEIbHO OOJbIie
ormepaTuBHOM mamsTH, a DataGrip TpeOyer mnpHOOpETeHHS IUIATHOW JHIICH3UU.
pgAdmin 4, SBIASACH CHEUMATM3UPOBAHHBIM M OECIUIATHBIM  HMHCTPYMEHTOM,
npencTaBiasier coOoi Hanbosiee palMOHANBHBIA BBIOOP M aJMUHUCTPUPOBAHHUS

PostgreSQL B pamkax By30BCKOW MH(POPMAITMOHHOW CUCTEMBI.
2.4 Bbibop cpeapl pa3paboTku

Pa3paboTtka kpynmHOW WHGOPMAIIMOHHON CHUCTEMBI JUIsi By3a BKJIOYAET
OJTHOBpPEMEHHYI0 paboTy Hal cepBepHOil yacThio Ha Python (FastAPl) u ximentckoi
yacThlo Ha React. [[nsg obecnedyeHuss eauHOW, TMOKOM M MPOU3BOAUTENBHON CpPE.bI
pa3pabotku Obia BeiOpana VS Code — O6ecruiaTHbiil, KpoccruiarOpMEHHBIH PEIaKTOP
KOJJa C IIMPOKUMHU BO3MOXKHOCTAMM paciiupeHus. JlaHHbIi BbIOOp OOYCIOBIIECH
CTpPEMJIEHHEM YHHU(PUUMPOBATH pabOYuil MPOIECC, CHU3UTh MOPOr BXOAA JUIsl OyyIIHuX
Pa3pabOTYUKOB COMPOBOXKACHUS U IP(HEKTUBHO HCIIOJIB30BATh PECYPCHl KOMIIbIOTEPA
npu pabote ¢ 00eruMH KOJIOBBIMU Oa3aMHu.

O6ocHoBanume BeiOOpa Visual Studio Code.



Enunas cpema s full-stack paspabotku. VMcnonb3oBaHue OIHOTO pelakTopa
s backend (Python) u frontend (React) uckiirouaer He0OXOAMMOCTD MEPEKITIOYCHUS
Mexay pasHbiMu IDE. DTO yckopsieT HaBUrauuio IO IPOEKTY, YHNPOIIAET OTIAAKY
CKBO3HBIX ClIeHapueB (Hampumep, TpaccupoBka 3anpoca ot Ul go B/l) u cHmxkaet
KOTHUTHBHYIO Harpy3Ky Ha pa3pa0oturka. B pamkax By30BCKOTO IIPOEKTa, I1ie KOJI0Bas
0a3a MOXXET COMPOBOXAATHCS PAa3HBIMU CIIEIUANTMCTAMU, YHU(DHUKAIMS HHCTPYMEHTa
ABIISIETCSL 3HAUUTEIIbHBIM IMPEUMYIIIECTBOM.

Momnas »skocucrema pacmmpenuid. VS  Code ob6nagaer KpynHeHIIMM
MapKETIUIEHCOM paCUIMPEHH, TO3BOJISIIOIIMX NPEBPATUTh PEAAKTOP B IMOJTHOLEHHYIO
IDE non konkpetHbie 3aaaun. st cepBepHoit yacTu Ha Python ucnomns3yrorcs:

- Python (odunmansHoe pacmupenue ot Microsoft) — nogaepxka IntelliSense,
OTJIaJKU, TECTUPOBAHUS, BUPTYAIbHBIX OKPY>KEHUIA.

- Pylance — ObICTpbIi M TOUYHBIN cepBep s3bIKa MJIsi TPOBEPKU THUIIOB H
aBTOJIOTIOJTHCHMSI, HE3aMEHUMBIM Tpu paboTe ¢ aHHOTanusmu TumoB Pydantic u
FastAPI.

- REST Client — Beinonnenue HTTP-3anpocoB HemocpeACTBEHHO U3 peaakTopa
115 rectupoBanus API.

- Docker — ympaBneHue KoHTeilHepamH, TPOCMOTp JoroB, 3amyck Docker
Compose.

- GitLens — pacmmpenHas BU3yaau3aius HCTOpun u3meHnenui Git.

Jlist kmueHnTckou yactu Ha React:

- ES7+ React/Redux/React-Native snippets — ObIcTpasi reHepaiusi madioHOB
KOMITOHEHTOB.

- Prettier u ESLint — aBTomMarnueckoe (hopMaTupoBaHUE U JIMHTUHT KOAA.

- Tailwind CSS IntelliSense — aBTOAOMOJHEHHWE KJIACCOB CTHIECH (eciu
ucnonbiyercs Tailwind).

Bce pacmmpenust paboTaroT B €IJMHOM OKHE, He KOH(MIUKTYS APYT C APYTOM.

Berpoennas mnonnepkka ommanku g Python um JavaScript. VS Code
MPeoCTaBsieT YHUMDUIMPOBAHHBIN UHTEpPEehc oTnaaku. MOXXKHO OIHOBPEMEHHO

3allyCTUTh CEPBEPHYIO YacTh (uepe3 KoHpurypamuio Python: FastAPI) u kinentckyro



(uepe3 Chrome: Launch), yctanaBnuBarh TOukM ocTaHoBa kKak B Python-koxe (B Tom
qycjie BHYTPM aCHUHXpPOHHBIX (yHkIuit), Tak u B React/JSX-xommonentax. s
OTJIaJAKU aCUHXpPOHHOTO Koja FastAPI noctatouno mo6aBUTH KOHPUTYpALMIO C TUIIOM
python u ykazare '"request": "launch", "module": "uvicorn". 3To mMO3BONSAET
3¢ (HEeKTUBHO HCCIEA0BATH MPOOIEMbI BaTUAAIIMN PACTIUCAHNS B PEAIbHOM BPEMEHHU.

Wuterpamnus ¢ Git u yganéuusiMu penosutropusamu. VS Code umeeT BCTpOSHHBIN
rpaduueckuii uHTepdeiic mns Git: mpocMOTp HM3MEHEHHBIX (DailyioB, MOCTPOYHOE
cpaBHenue Bepcuil (diff), kommutsl, push/pull, paspemienne KOHPIUKTOB CIUSHUA.
Pacmpenne GitLens qo0aBisieT aHHOTAMKM K Ka)XXJI0Ml CTpOKE KoAa ¢ MHQpopMaruei
00 aBTOpE U BPEMEHH MOCJIETHETO U3MEHEHUSI, YTO OYEHB TMOJIE3HO MPHU KOJIJIEKTUBHOM
pa3paboTKe U MOCIEAYIOIEM COMTPOBOXKICHUH cucTeMbl U T-oTenom By3a.

PaGora ¢ Gazamu panHbiXx. Yepe3 pacmmpenus, takue kak PostgreSQL (ot
Microsoft) umu SQLTools, VS Code no3Bomisier nmoakmtouarbesi kK CYBJl PostgreSQL,
BBITIOJIHATH MPOU3BOJbHBIE SQL-3ampoChl, MPOCMATPUBATh CTPYKTYPY TAOIUI[ U Jaxe
PENaKTUPOBATh JaHHBIE B rpadudeckoM Buje. XOTa 3Ta (PyHKIIMOHATBEHOCTh YCTyHaeT
CIEIUAIU3UPOBAHHBIM HMHCTpyMEHTaM Bpoje pgAdmin, e€ g0oCTarouyHo Jyist
OMEpPAaTUBHON OTJIAJIKU 3alMpPOCOB B MPOLIECCE HAMUCAHUS KOAA, YTO YCKOPSAET IUKII
pa3paboTKH.

JIErkoBecHOCTh W HH3KOe TMoTpebdneHue pecypcoB. Ilo cpaBHeHHIO C
nonHopyukimoHanbHbiMU IDE  (PyCharm, IntelliJ] IDEA) VS Code mnorpebnser
3HAYUTEIHHO MEHBIIE ONEPAaTUBHOM MaMATH U ObICTpee 3ammycKaeTcsi. ITO 0COOEHHO
BAXXHO TIpu paboTe Hag KpPYymHBIM TIPOCKTOM C JecsATkamu (aijoB, Korma
OJTHOBpPEMEHHas 3arpy3ka JByx TsokenoBecHbIX IDE mis backend u frontend morma Ob1
MIPUBECTH K 3aMEJICHUIO0 pa0OThl KOMITBIOTEPA pa3paboTUuKa.

becrinatHocts u oTkpeITOCTh. VS Code pacmpoctpansieTcss moj CBOOOIHOM
munien3ueit MIT u He TpeOyeT HUKaKUX JIUIEH3UOHHBIX OTYUCICHUN. DTO JeNaeT ero
UJeaJbHBIM BBIOOPOM ISl TOCYAApCTBEHHOTO By3a C orpaHudeHHbIM W T-Oromkerom.
Bonee Ttoro, mo0Ooi mpernomaBarellb WX CTYACHT Kadeapbl, KOTOPBIH B OyayIiemM
3aX04YET BHECTH BKJIaJ B Pa3BUTHE CHUCTEMbI, MOXKET OECIUIaTHO yCTaHOBUTH TOYHO

TaKy0 K€ Cpemy pa3padoTKHu.



Kpoccmnarpopmennocts. VS Code paboraer Ha Windows, macOS u Linux, uro
MO3BOJISIET PAa3BEPHYTh Cpeay pa3paboTku Ha J000H OnepaluoHHON cucTteme,
UCIOJIb3YyEMOM B YHHUBEPCUTETE.

Visual Studio Code B coderanuum ¢ TPaBWIBHO TOJO00OpPAaHHBIM HaOOPOM
pacuIiupeHuid  TOJIHOCTBIO  TOKpbhiBaeT  morpebHoctu  full-stack  paspabGotku
OOIIEeBY30BCKOM CHUCTEMBI cOcCTaBieHHUs pacnucanusa. OH 00ecneyrmBaeT BBICOKYIO
MPOU3BOUTEIHHOCTh,  yAOOCTBO  OTJIAJKHA, HMHTETPAIMI0O C  COBPEMEHHBIMH
uHctpyMentamu (Git, Docker, BJ[) u npu 3Tom octaércsi OecmyiaTHBIM M JIETKUM.
VYuudukanus cpensl paspadorku Ha 6aze VS Code ynpomjaeT KOMaHIHYIO paboTy U
JanbHeiIIee COMPOBOXKIEHUE MpOorpaMMHOr0o mpoaykra cuwiamu UWT-ciryxOsbl
YHUBEPCHUTETA.

JloToTHUTENbHBIE CPENICTBA Pa3pabOTKHU:

- Git — cucremMa KOHTpOJs Bepcui, peno3utopuil pasMemén Ha GitHub (umm
JIOKAJIBHO).

- Postman — pmnsa pyuHoro TtectupoBanusi API-3HANOMHTOB (anbrepHaTHBA —
BcTpoeHHas nokyMeHTauus FastAPI /docs).

- Vite — cOopmuk React-puiioxenus.

3 Peasm3zanus

3.1 ApXMTEeKTypa NPUI0KeHUS

Pa3paboTanHoe TPWIOKEHHE TIOCTPOCHO II0 MOJACIN «KIIMEHT-CEPBEP» C
ucronb3oBanneM apxutekrypHoro ctwist REST. Cucrema cocrout wu3 Tpéx
HE3aBUCUMO Pa3BEPTHIBAEMBIX KOMITOHEHTOB (PUCYHOK 5):

CepBepHasi yacTb - peanu3oBaHa Ha s3bike Python ¢ npumeHnenunem
acuaxponHoro Web-¢dpetimBopka FastAPI. Cepsep npemocraBmsier REST API mus
BBHITIOJTHEHUST BCEX OM3HEC-OIepaluii: ayTeHTU(DUKAIMS U aBTOPH3AIUs, YIPABICHUE
CIPAaBOYHBIMH JaHHBIMH (TPYTIIBI, JUCIHMIUIMHEI, ayIUTOPHH, TIPETIofaBaTesin), padora
C DJEMEHTaMU pacluCaHus, UMIOPT TMopydyeHu wu3 ¢ainoB .docx, sKCmopT
pactiucanus B ¢opmar Excel, a Takke yTBEepKJICHHE W OTKIOHCHUE PACIACAHHMSI

AJIMHUHUCTPATOPOM.



Knuentckas dacts - ogHocTpannuHoe npuioxenue (SPA), pazpaboranHoe Ha
oubnuoreke React ¢ ucnonb30BaHMEM KOMIIOHEHTHOTO MOAXOJa M (DyHKIIMOHATIBHBIX
XyKOB. JI711 MOCTpOEHMS MOJIb30BaTENbCKOTO HHTEpdelica mpuMeHsieTcs Oubiamorexa
Material Ul (MUI), obecnieunBaromiasi COBpEMEHHBIN BHEITHUN BUJ U aJalTUBHYIO
BEPCTKY. BzaummonencrtBue ¢ cepBepoM ocymectisierca uyepe3 HTTP-3ampocer ¢
MOMOIIBI0 OMOINOTEKN AXIOS.

ba3za nmaHHBIX - B Ka4eCTBE CUCTEMBI YIIpaBJICHUS 0a3aMu JaHHBIX HCTIOIb3yeTCS
PostgreSQL. BzaumopelictBue cepBepHOro npuioxkeHus ¢ bJl opraHu3oBaHo uyepes

o0beKTHO-pesinuonHbld  Mannep SQLAlchemy 2.0 ¢ acHMHXpOHHBIM JIpailBepoM

asyncpg.

KnuenT CepBeep BO Cepeep

$:|| TCPIP| | £1|| |Tcp/iR ]
Beb6-6pay3ep | ’] [ecKkToNHbIA CepBep | ’] PostgreSQL

Pucynok 5 - JluarpamMmma pa3BepThIBaHUS TPUII0KEHUS

ApXUTEKTypHasi cXxemMa CHCTEMbl IpeAcTaBieHa Ha pUCyHKe 6. KimeHTckue
3aMmpochl MPOXOAAT Yepe3 ciaoil mapmpyTtusanuu FastAPI, 3arem oGpabarsiBatoTcs B
COOTBETCTBYIOIIUX CEPBUCAX, KOTOPHIC BBHIMIOIHSIOT BajdUAAINi0, OW3HEC-JIOTHKY U
oOpamarorcst k 6aze manHbix yepe3 mozaenu SQLAlchemy. Bece kxputuuecku BaxHbIC
onepainuu  (MpoBepka KOH(MIUMKTOB TpU J00ABICHWU 3aHATUSA, OTIpaBKa Ha
YTBEPKIECHUE, YTBEPKICHUE aJIMUHUCTPATOPOM) BBITIOIHSAIOTCS B paMKax TpaH3aKIUK

0a3bl JaHHBIX JJIS 00eCIeUeHHs COINIACOBAHHOCTH.
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PucyHok 6 — ApXHUTEKTypa NMPUITOKEHUS

3.2 PabGora ¢ 0a30if JaHHBIX

Ji1st XxpaHeHuss HHGOPMAIMK O PacIUCaHUU CIIPOCKTHPOBAaHA PEIIAIIMOHHAs 0a3a
naHHbIX. Cxema 0a3bl JaHHBIX BKIIIOUYAET CIAEAYIONIUE OCHOBHbBIC CYIIIHOCTH (TabIUIIbI):

users - MoJIb30BaTENIM CUCTEMBI (TIpernoiaBaTesid U aAMUHUCTpaTOphl). COmepKUT
MOJISL: WACHTH(UKATOP, JIOTHH, XEHI Mapojs, IMOJIHOEC MM, POJb, Y4€Has CTCIICHb,
kadempa.

student groups - akagemMuueckue rpymmbl. Ilons: maeHTHduUKaTop, Ha3BaHWHE,
KypC, CIIeIIUATLHOCTb.

classrooms - aynutopuu. [lons: uneHTudukarop, Homep, BMECTUMOCTb, HAJTMUHUE

IMPOCKTOpPA, HATMYMUC KOMIIBXOTCPOB, KOPITYC.



disciplines - yueOHbie nucuumuHebl. [lons: naeHTuduKarop, Ha3BaHUE, CEMECTP,
Yachl JEKLIUH, Yachl 1a00OPATOPHBIX, YACHI MPAKTHUECKUX.

teaching assignments - Ha3HaUEHUS TIPEIOABATENICH HA TUCIMIUIMHBI U TPYIIIIBI
C yKa3aHHWEM THWIla 3aHATUHN (JIeKIus, J1aboparopHas, MpakThka) U oobéMa yacoB. B
Tabnuie Takxke MpucyTcTByeT mone secondary teacher ids (tum JSON), xpansiiee
CIUCOK  WACHTH(PUKATOPOB  TpEMOAaBaTesicd, NPUITMANIEHHBIX IS BEICHUS
COBMECTHBIX J1a0OPaTOPHBIX padoT.

schedule items - snemeHTHl pacnucanusi (KOHKpeTHble 3aHATUsA). ComepKuT
CCBUIKM Ha teaching assignment, ayquTopuIo, A€Hb HEACIHU, HOMEP Mapbl, TUI HEACIH
(Bce/uéTHas/Heu€THAs), cTaTyC (UEPHOBUK, HA YTBEPKICHUU, YTBEPKIEH), CO3IATEINS,
NpUMEYaHHs, a TaKXkKe MO IS peanu3alil MeXaHW3Ma COBMECTHBIX 3aHSATHH:
invited user id (mpuniaméHHbIil penogaBarens), collaboration master id (ccpiika Ha
OCHOBHOE€ 3aHsiTue-mactep), collaboration_history (JSON-ucropusi coob1ienuii).

Jlna obecrieueHUs] MPOU3BOAUTEILHOCTH U IIEIOCTHOCTH JIAaHHBIX MCIIONIB3YIOTCS
WHJICKCHl 10 BHEUTHUM KIF0YaM, YHUKAJIbHbIE OTpaHUYCHHS (HAlpuUMEp, Ha TMapy
«TpenojiaBaTelb—/IMCUUIIIMHA—TPYNNa—TUIl 3aHATUs» B teaching assignments), a
takxe CHECK-orpanuuenue s Homepa napsl (ot 1 10 6).

Coznanue U OOHOBIIEHHE CXeMbl 0a3bl JAHHBIX ABTOMAaTU3UPOBAHO C MOMOIIBIO
MHCTpyMeHTa wmurpauuii  Alembic. Bce wMurpauum XpaHsATcs B Karajore
alembic/versions ¥  TNPUMEHSAIOTCS  TOCIEAOBATEILHO TMPU  Pa3BEPTHIBAHUU
PUIOXKEHHUS.

Jlist HarmsagHoTO TMOoHMMaHus padotel BJl, Ha pucyHkKe 7 mpeacTaBieHa cxema

bu3nyeckoit Mogenu 0a3bl TAaHHBIX.



I

username 58) NN id o i teaching assignment_id & integer NN
password_hash 255) NN user id & integer [ classroom_id & teger NN
full_name NN e el integer [N day_of_week NN
role NN ST pair_number

academic_degree week _type D

lesson_type

department status &

total_hours B integer

constraints_json created_by &

secondary_teacher ids

created_at O

updated _at
student_groups

submit_note
ido integer

rejection_reazon
name varchar(20) NN
proposed_by_admin
course

invited_user_id &

specialty
collaboration_master_id &
collaboration_history B
disciplines
id 2 integer
name NN
semester

hours_lecture @

hours_lab O

hours_practice B integer

e

id & integer
number varchar(20) NN
capacity O

has_projector B

has_computers B

building

Pucynok 7 — ®usnueckasi Mojieiab 0a3bl JaHHBIX
3.3 Pa3paboTka KIMEHTCKOr0 NPUI0KEeHUs

KinenTckoe mpuioxeHrne peain30BaHO B BUAE OJHOCTPAHUYHOIO MPUIIOKECHUS
(SPA) ¢ mapuipyTu3anueil Ha CTOPOHE KJIMEHTa ¢ ucnojb3oBaHHeM React Router.
[IpunoxxeHre uMeeT ABE€ OCHOBHBIE POJIEBBIE 30HBI: aIMUHUCTPATOP U MPENOAABaATENb.
[locne Bxoma B cCHCTEMY IIOJIb30BaTelb ABTOMATHYECKH IEPECHANPABIISIETCS Ha
COOTBETCTBYIOIIUM €ro posiu HHTEpdEIic.

3.3.1 KOMIOHEHT CETKH pacnucaHus

OCHOBHBIM KOMIIOHEHTOM JIJIi OTOOpa)KEHUsI W PEAaKTUPOBAHUS PACITUCAHUS
spisieTcss ScheduleGrid. On ctpouT Tabmuiy pasmMepoM 6 aHEH X 6 map (s Kaxaoi
napsl oroOpaxkaercs sueiika). Kaxkmas sdelika MOXET HaxOAWThCS B OJHOM U3

COCTOSTHUM



CB00OOIHO (3€s1€eHOBaThI (POH) - HET 3aHATHS.

UepHoBuk (romyboii (oH) - 3aHATHE CO3/JaHO, HO HE OTIPABICHO Ha
YTBEPKJICHUE.

Ha ytBepxxnenuu (kEnThiil POH) - 3aHIATHE OKUAAET PELICHUs aIMUHUCTPATOpa.

YTBepxkaeHo (po30oBbiit GOH) - 3aHATHE BKIIOYEHO B UTOTOBOE PACIIMCAHUE.

[Tpurnamenue (opaHxeBblii (OH) - 3aHATHE, CO3JAHHOE JICKTOPOM, OXKHAAET
OTBETA MPUITIAIIEHHOTO MTPETO1aBaTeNs.

[Ipennoxxeno aamMuHucTparopoM (¢duoneroBblii (OH) - aAMHHHCTPATOP
IPEIIIOKUIT U3MEHEHUS.

[IBeToBOE KOAMPOBAaHKE MO3BOJISIET MPEIMOIABATENI0 U aIMUHUCTPATOPY OBICTPO
OLICHUTh CTAaTyC Kaxaou nmo3uuuu. [Ipm kimke Ha CBOOOJHYIO SYEHKY OTKpBIBAETCS
dopma co3maHus 3aHATUS, IPU KIUKE Ha YEpPHOBUK - (hopMa penaktupoBaHus. Jlis
3aHATHI CO CTaTyCOM «YTBEPKIACHO» PEIaKTUPOBAHUE HETOCTYITHO.

3.3.2 MopansHOoe okHO SlotModal

Komnonent SlotModal peanusyer dopMy ans co3maHus WM peIaKTUPOBAHUS
aneMeHTa pacnucaHuss. OH JAMHAMUYECKH 3arpy’aeT CIHUCOK JOCTYIHBIX s
npenojaBaresis Ha3HAaYeHU (JUCUUIUIMHA + Tpynna + TUI 3aHATHA) U, ITOCJE BbIOOpa
HA3HAYEHUS, 3alpalllMBaeT y CepBepa CIUCOK ayJUTOpUM, CBOOOIHBIX B BBHIOPAHHBIN
JIeHb U Tapy ¢ yuéroMm TpeOoBaHMI K 000pYHOBaHUIO (IS JIEKIUH - MPOEKTOP, IS
71a00paTOpHBIX - KOMIbiOTephl). Ilomp3oBarens Takke MOXKET yKazaThb THI HEIENU

(KaXIyro HEJENI0 / TOJIBKO 10 YETHBIM / TOJIBKO 10 HEUETHBIM).

// ScheduleGrid.jsx - ¢parMeHT, onpefensouMil LBET SIYEMKU B
BaBUCHMMOCTM OT CTaTyCa BaHSITUS
const getCellColor = (item) => {

if ('item) return '#e8f5e9'; // cBobomHO — BeN&HHM

if (item.status === 'collaboration waiting') return '#ffeOb2'; //
OpUIJlalieHue — OPaHXEeBHIA

if (item.proposed by admin) return '#£3e5f5'; //
NpenloxXeHne agMMHA — GMOJIeTOBBIA

if (item.status === 'draft') return '#bbdefb’'; //
YEepPHOBMK — TOJny6on

if (item.status === 'pending') return '#£f£ff9c4’'; //
Ha YTBEPXKOEHUU — XEJITHIA

if (item.status === 'approved') return '#ffcdd2'; //

YTBEPXOEHO — POSBOBHIA
return '#el0elel';



};
JIns  agMUHUCTpaTopa MOAAJIBHOE OKHO MMEET JOIMOJHUTEIbHBIM PEXKUM

IPEIJIOKUTh TIPABKW». HW3MCHCHHSI COXPAHSIOTCS CO CIeNUadbHBIM (rarom, u
MpeToaBaTeslb BUIUT UX KaK MPEITIOKEHUS.

3.3.3 AyreHTuduxanus u MapupyTu3aus

VYipaBieHHe COCTOSHHEM ayTeHTH(HKAIMK peali30BaHO C TMOMOoIIs0 React
Context (AuthContext). Ilpum ycnemHoOM BXO/I€ TOKEH JOCTylla COXpaHSETCS B
localStorage u aBromMaTmdecku mg00aBisieTCs B 3arojoBok Authorization KaxkJioro
HTTP-3ampoca uepe3 Axios. Eciu cepep Bo3Bpamaer craryc 401, TokeH ynansercs, u
MOJIb30BaTEN b TIEPEHANPABIISETCS HAa CTPAHUILY BXO/a.

AyrteHntudukanus — uHTepUenTop AXios s J00aBIEHUS TOKEHA:

// axiosInstance.js
axiosInstance.interceptors.request.use((config) => {
const token = localStorage.getItem('access_ token');
if (token) {
config.headers.Authorization = "Bearer ${token} " ;

}

return config;
b
3aluIEHHbIC MapupyTbl  pcajau30BaHbI C IIOMOIIbIO KOMIIOHECHTA

ProtectedRoute, koTopsIif mpoBepsieT HaTU4KME ayTeHTU(GUIIMPOBAHHOTO TMOJIH30BATEIS
U €ro poib. ODTO MNPEAOTBPAINACT  HECAHKIMOHMPOBAHHBIM  JOCTYN K
aJIMUHUCTPATUBHOMN TIAHEH U MPEI0/IaBaTeIhCKOMY HHTEpPEIiCy.

Jlnarpamma  IIOCJIEIOBATEIIBHOCTEM,  MOKa3bplBalOIlas  IPOLECC  BXOAa,

n300pakeHa Ha PUCYHKE 8

Baza naHHbIX
(PostgresQL)

Cepeep

Bpaysep
(auth.py) ‘

(React SPA)

MonezosaTens

Bson noruua/napons

POST /apifauth/iogin
(login, password)

SELECT user WHERE username =7

user {id, username, role, password_hash} u

[

alE__J [Napons seprmnl

create_access_token(sub=user.id, role)
200 OK
|« faccess_token, token_type}
CoxpaHuTe TokeH B localStorage
Nepenanpasnenme na (teacher wm fadmin

<
[fiapons wesepHiRl

401 Unauthorized
le {detail: "Invalid credentials"}

| OTobpaxenue ownbkn

Basa naHHbix
(PostgreSQL)

Cepsep

MonssosaTtens
) (auth.py)

Bpaysep
(React SPA)

Pucynok 8 - Jluarpamma nocnenoBarenbHoOCTH «Bxom»



HpOHCCC CO3MaHUA 3aHATHUA IIOKAa3aH Ha JHarpaMme MOCJIEJOBaTEILHOCTEH

(pucyHoK 9).

T

A Cepsep ‘ CepBHC Banuiauum Ba3a flaHHbix

MpenoasaTens (teacher.py) (schedule validator) (PostgreSQL)

| Knuk no ceoBoaHoi R4eiKke
| (neHs, napa)

GET /api/teacher/my-assignments

SELECT teaching_assignments
WHERE user_id =7

CnMcok HazHa4eHui

assignments[]

O’TKDHTE: MOAANbLHOE OKHO
(SlotModal)

Bribop HasHaseHws (ancuunnuya, rpynna)

GET /api/teacher/available-slots
(?teaching_assignment_id, day, pair),_

validate_schedule_item(assignment_id, day, pair)

Mposepka KOHNMKTOB:
- ay aMTOpUN

- Pyl

- NpenofasaTens

PesynLTaTsl NpoBepok |

errors[] |

alt /' [Ectb kondpnuxrei]
slot_free = false

I

I

| i

| free_classrooms =[]

Moka3ate ownbry

[Het xondinuxTos]
SELECT classrooms
¢ y4&tom obopy noeaHmna

free_classrooms[]

slot_free = true
free_classrooms[...]

OT0BpasnTe CNUCOK ayauTOpHiA

| Buibop ayawmTopum, |
1 TN Hepenw, HaxkaTtne “"CoxpaHuTs” 1
I
I

POST /api/teacher/schedule-items

validate_schedule_item(...) - noBTOpHaA NpoBepKa,

Mposepka kounukTos (c exclude_item_id)

errors[]

alt / [Owwbok ner]
INSERT INTO schedule_items
(status="draft')

new_item

201 Created (ScheduleltemOut)

O6HOBUTE CETKY pPacnucaHug

YcnewHoe co3ganue

[EcTb owmbDKn]
'

400 Bad Request | |
{detail: errors} ! !

MokazaTe oKWKy

Npenopasatens Cepeep CepBuC BanMaaLmn Ba3a paHHbIx
(teacher.py) (schedule_validator) (PostgreSQL)
/ \\

PHCYHOK 9- I[HarpaMMa IIOCJICAO0BATCIIBHOCTH ((COBI[aHI/IC 3aHATUA»




3.4 Pa3pa0GoTKa cepBepHOIro NMPUJI0KEHUS

CepBepHast yacTh peanu3oBaHa Ha Python c¢ wucnons3oBanmem FastAPI u
SQLAIlchemy (acUHXpOHHBII PEKUM).

3.4.1 Monyns ayTeHTU(DUKAIINT U aBTOPHU3AIUN

Aytentudukamnus peanuzoBana o nporokoiny OAuth2 ¢ ucnonb3zoBanuem JWT-
TOKeHOB. [lapomu monb3oBaTeneil XEmMpPYIOTCS C MOMOIIbI0 OubmuoTeku passlib
(amroput™m  berypt). I[lpm  ycmemHoM BXOme cepBEp TEHEPUPYET AacCesS-TOKEH ¢
BpemMeHeM ku3Hu 30 MHUHYT. 3aBUCUMOCTH get current user HM3BJIEKAET TOKEH U3
3arosioBka Authorization, Bepuduiupyer ero u Bo3BpaiaetT o0bEeKT noiab3oparens. s
IPOBEPKH TMpaB aJIMHHHUCTPATOpa HCIONb3YeTCsS 3aBUCUMOCTh get current admin,
KOTOpast BhI3bIBAET get current user U JAOMOJHUTEIBLHO MPOBEPSET POIb.

3.4.2 Monyns umnopra nopy4enwnii (docx parser)

KitoueBasi 0COOEHHOCTD CUCTEMBI - aBTOMAaTHUYECKUN UMITOPT YYEOHOW Harpy3Ku
u3 (Qaiina Microsoft Word, xotopeiit dopmupyercs yueOHbIM otnenom. I[lapcep
(app/services/docx_parser.py) BBIIIOTHSET CJICTYIOIIHE IIarH:

- OTKPBIBAET TIOKYMEHT C MOMOIIbI0 Onbnaroreku python-docx;

- U3BJIEKAET NEPBYIO TAOIUIy JOKYMEHTa (MMEHHO B HEH CONEPHKUTCS OCHOBHAS
uH(pOopMaIKs O JUCHUIUIMHAX, TPyIaX, yacax M MpernoiaBareisx);

- TIOCJIEIOBATENIbHO 00padaThiBaeT CTPOKU TAOIMIIBI: pACIIO3HAET HAMMEHOBAHHE
JTUCIUTUIMHBI, HOMEpa TPYyNN, KOJWYECTBO JIEKIIMOHHBIX M J1aOOpaTOpHBIX YacoB,
dbamunuu mnpernonaBareseii (OCHOBHBIX W TPUIVIANIEHHBIX), a TaKXKe TEKCTOBBIC
npuMedyaHus 00 ayIuTOPUSIX;

- JIONONMHUTENbHO mapcuT pasznen «lIpuMedanus» mocne TaOMUIBI, YTOOBI
W3BJICUYb yTOYHEHUS 00 O00OpyIOBaHWU  ayIUTOpPUN  (HAIMYHUE MPOEKTOpa,
KOMITBIOTEPOB);

- U3 jauana3oHoB rpynn (Hampumep, «25BBBI1-4») renepupyer oTAenbHBIC
3aMKUCH IS KX A0 TPYIIIbL;

- U3 W3BJICUEHHBIX NAaHHBIX (OPMHUPYET CTPYKTYpUPOBAHHBIC CIHCKW TPYIII,

JTHUCUUTUINH, IPENOAaBaTesen, ayIuTOPUN U HA3HAYECHU .



Pesynprar mapcunra coxpamsiercss B 0a3y JaHHBIX 4Yepe3  CEpPBUC
save parsed data, xoropelii uszberaer myosupoBaHUs (IIPOBEPSET CYIIECTBOBAHUE

3anucen U nNpu HeoOXOTUMOCTH OOHOBIISIET).

# docx parser.py - ¢yHKkuMsI MBBJIeUEHMSI I'PYNI C MNONAEPXKKOM OMAINaBO0HOB
def _extract groups_ from text(text: str) -> List[str]:
groups = []
group_pattern = re.compile (r'\b(\d{2} [A-SEA-Z]+[\d]+
(?:-\d+)?)\b")
matches = group pattern.findall (text)
for match in matches:
if '-' in match:
base, start, end = re.match(r' (.+?) (\d+)-(\d+)$"',
match) .groups ()
groups.extend([f" {base}{i}" for i in range(int(start),
int(end)+1)])
else:
groups . append (match)
return groups

3.4.3 Monyns Banumanuu pacnucanus (schedule validator)

[lepen coxpaHeHHMEM KaXXIOTO 3JIEMEHTa pacrnucanus (MPU CO3MAAHUM WU
pEelaKTUPOBAaHMHU) BbI3BIBAETCS acuHXpoHHas (Qynkuus validate schedule item,
KOTOpast MPOBEPSIET:

3aHATOCTh AyOUTOPUU - HET JHU APYTroro YTBEPKAEHHOTO WIH OXHUAAKOUIETO
YTBEPKJICHUS 3aHATHUS B 3TOU e ayJUTOPUU B TOT K€ JIEHb U Mapy.

3aHATOCTb TPYIIIHI - HET JIU Y TPYMIIBI IPYTOro 3aHSATUS B TOT K€ JIEHb U mapy (¢
y4€TOM COBMECTHBIX 3aHSTHH, Il€ OJHAa TIpynna MOXKET OBbITb y HECKOJIbKUX
Mpeno/iaBaresieid, HO TOJBKO B paMKaxX OJHOW MacTep-3alucH).

3aHATOCTh MPENoAaBaresis - HeT JIM y MPenoAaBaresis IPyroro 3aHATUS B 3TO XKe
BpEMHI.

JIHEBHOU TUMUT TPYMIIBI - HE TMPEBBIIIAET JIM KOJIUYECTBO TMAp y TPYIIBI B 3TOT
JICHb YETBIPEX.

OOGopynoBaHue ayAUTOPUU - €CJIA THUIl 3aHITUS <«JIEKIUs», HeoOxoauma
ayIUTOpUsl C TMPOEKTOPOM; €CIU «JJaboparopHas» WM «IPaKTHKa» - ayduTOpHs
JOJKHA UMETh KOMITBIOTEPHI.

Bce mpoBepku BBINOJTHSIOTCS B paMKax OJHOM TpaH3aKIMH, YTO TapaHTHPYET

OTCYTCTBHUC COCTOSIHMH TOHKHU ITPpH IMapaJUICIIbHBIX 3aIllpOoCax.



# schedule validator.py - b¢parMeHT npoBepkM KOHQIMKTA NpenonaBaTels
teacher conflict = (

selgbt(ScheduleItem)

.join (TeachingAssignment)

.where (
TeachingAssignment.user_id == teacher_ id,
Scheduleltem.day of week == day of week,
Scheduleltem.pair number == pair number,

ScheduleItem.status.in_(["pending", "approved", "draft"])

)
if exclude_item_id:
teacher conflict = teacher conflict.where(ScheduleItem.id !=
exclude_item id)
if (await db.execute(teacher_ conflict.limit(l))) .scalar():
errors.append ("llpenogaBaTens yxe BaHAT B 3TO BpeMa'")

3.4.4 PoyTtepsl

OTOT MOAyJdb ODKMH U3 CaMbIX BaXHEUIINX, B HEM ONHMCaHa JOTWKA
IIPOTPaMMBI.

auth.py — DSHANOWHTHI perucTpaluy, JOTHHA, TOJYyYEeHUS HUHGOPMALMHU O
TEKYILEM I0JIb30BATEIE, CMEHBI ITapOJI.

teacher.py — Bce ACHCTBUS TpemojaBaTelis: MOJIYyYEeHHWE CBOMX HA3HAUCHU,
IPOCMOTP U PENAaKTUPOBAHUE CBOETO pacHUCaHus, co3fdaHue/0OHOBIEHUE/ yaanieHue
3aHSATHI, OTIOpaBKa Ha YTBEPKACHHE, pabdoTa C COBMECTHBIMH 3aHSATHUSIMH
(MpUHATH/OTKIOHUTD MPUIIIAIICHUE), SKCTIOPT JIMYHOU BEJOMOCTH.

admin.py — CRUD-onepauuu s Tpynn, ayquTOpUil, TUCUMIUIMH; YIIpaBICHHUE
MOJIb30BATEISIMU;  3arpy3Ka TOPYYEHUN; YTBEP)KICHHE/OTKIOHEHHWE paclHUCaHUN
npenojaBaresiei; IpOCMOTP U PEAAKTUPOBAHUE PACIIMCAHMS JHOOOr0 MpernoaaBares;
AKCIIOPT OOIIEH U CTyJIeHYECKON BEIOMOCTEH.

Cucrema moazepKUBaeT CIEHApH, Korja J1adopaTropHOE 3aHSITHE BEAYyT JBa
npenogaBaresns (JIEKTOp M accucTeHT). B ¢aiine mopydeHuil Takue mapbl 3adaroTcs
yepes yKa3aHue HECKOJIBKUX MPENoJaBareiie B OfHOU cTpoke. [Ipu co3nanuu 3aHsTus
JIEKTOPOM:

Cucrema aBTOMAaTHMYECKU OIPEAENAET, YTO Ha3HAYEHUE Ja0OpaTOpHOro THUIMA
umeeT nojie secondary teacher ids.

Coznaércs macrep-3anuchk Scheduleltem co crarycom collaboration_waiting.



JIIsi Ka)kKIoro BTOPUYHOTO TPEIO/aBaTeNsl CO3MaéTCsl 3alUCh-TIPHUTIIANIEHUE C
TeM ke teaching assignment id, HO ¢ 3amoJIHEHHBIM ToJieM invited user id U cChUTKOM
Ha Mactep-3anuck (collaboration master id).

[Ipurnaménueiii npenojgaBaTesib BUIUT ATO 3aHSATHE B CBOEM pPACIHCAHUU C
CUHHUM (DOHOM U MOXKET €ro MPUHSATH WIH OTKIOHHUTD.

[IpuHsATHE TPUBOIUT K TOMY, YTO BCE CBSI3aHHBIC 3aMMCH TEPEXOIAT B CTATyC
draft, m 3amsTHEe cTaHOBUTCS OOHMMM I OOOMX IIpemojaaBareiieii. B ciydae
OTKJIOHEHHUS 3aIllyCKaeTCs TMpoIeaypa pasfeiieHus TPYIIbl HAa MOATPYIIEl U

MEePECO3JaHNS Ha3HAYEHUM.

# teacher.py - cosgaHmMe COBMECTHOT'O J1a6OPaTOPHOT'O BaHSTUS
if is_collaborative:
schedule_item = ScheduleItem (
teaching assignment_id=item.teaching assignment_ id,
classroom id=item.classroom id,
day of week=item.day of week,
pair_ number=item.pair number,
week type=item.week type or "all",
status="collaboration waiting",
created by=current user.id,
)
db.add (schedule_item)
await db.flush()
for s_tid in other_ teachers_ ids:
invitation = Scheduleltem/(
teaching assignment_id=item.teaching assignment_ id,
classroom id=item.classroom id,
day of week=item.day of week,
pair_ number=item.pair number,
week type=item.week type or "all",
status="draft",
created by=current user.id,
invited user_ id=s_tid,
collaboration master_ id=schedule_ item.id

)
db.add (invitation)

3.4.5 Dxcnopt B Excel

CepBep npenocrasisier A8a ¢popMara IKCIopTa:

OO0mast BeAOMOCTh MpernojaBarenieii - Tabnuia, rae CTPOKH - MperoiaBaTely,
CTOJNOIBI - JTHU HENeNTW, BHYTPU KaXKIOTO THS - BPEMEHHBIC CIIOTHL. B sueiikax
oToOpaxkaeTcsl TpyIna, AUCIUIUIMHA, THII 3aHATHUS, TIPENoaaBaTelib(l) U ayIuTOPHs, C

MIOMETKOU O HEYETHOI/UYETHOI HEIEIIE.



CryneHdeckass BEJOMOCTh - TPYNIHUPOBKA IO aKaAeMUYECKUM rpyrmam. JIis
KaXJOH TpyNIbl CTPOUTCS Tabnuia ¢ pa3OMBKOW Ha HEUYETHBIE W YETHHIC HEIEIH.
Vcrionb3yeTcs JuTsl BBIJIAYX CTYACHTaM.

I'enepanust Excel-¢aiiioB BeIOMHAETCS ¢ MOMOIIBIO OMOMHOTEKH openpyxl,
cTriu3anus (TpaHullsl, MPUPTHI, 00bEIUHEHUE TICEK, aBTOMATHIECKAs BHICOTA CTPOK)

npuOIIMKeHa K CTaHIapTHOMY O()OPMIICHUIO, IPUHSATOMY B BY3€.

# excel export.py - ycTaHOBKa TI'PaHMi, M BHPABHMBAaHMUS

thin side = Side(style='thin')

thin border = Border (left=thin side, right=thin side, top=thin_side,
bottom=thin_ side)

header fill = PatternFill (start_color="D9D9D9", end color="DIDIDI9",
fill type="solid")

wrap _alignment = Alignment (wrap_ text=True, vertical='top',
horizontal='left')

cell = ws.cell(row=row_num, column=col, value=info)
cell.font = Font (name='Calibri', size=8)
cell.alignment = wrap alignment

cell .border = thin border

3.4.6 AnMuHHUCTpaTUBHBIC QYHKIIUH

Anmvunuctparop uepe3 API moxer:

- YIPaBJIATh TpynnamMu, aynuropusmu, nuctuminaamu (CRUD);

- YIIPaBJIATh MOJIb30BATENIMU (CO3/1aHKE, pEAAKTUPOBAHKE, YIaJIE€HUE, IPOCMOTP
pacrnucanusi 11000ro MpenoiaBaress);

- 3arpyxarth (ailJl MOpyUeHU 1 3aIyCKaTh aBTOMaTUYECKUI UMIIOPT;

- TpocMaTpuBaTh CIHCOK TIpEnojaBareyiei, YbM pPACHUCAHUS OXKUIAIOT
YTBEPKICHUS,

- YTBEPKJIaTh WM OTKIIOHATH pacmnucaHue (C BO3MOXKHOCTBIO MPEATIOKUTH CBOU
MIPaBKH);

- OKCTIOPTHPOBaTh pacnucanue B Excel.

Bce aJMUHUCTPATHUBHbBIC SH/ITOUHTHI 3aIUIIECHBI 3aBUCHUMOCTBIO

get_current_admin.



3.5 TectupoBaHue

beuin coctaBieHbl U BBINOJHEHBI (i)OpMaJ'II)HBIG TGCT-KeﬁCLI, OXBAaTbIBAIOIINC

KIIFOUYCBBIC (1)YHKIII/II/I CHCTCMBHI. PCBYJ]LTaTBI BBIITOJIHCHUSA ITPCACTABIICHBLI B Ta6J'II/IIIe 1.

Tabnuma 1 - Tect-keticbl GyHKITMOHATBHOTO TECTUPOBAHUS

HaszBanue Tect- Oxunaemblii DaKTU4YEeCKUI
Homep Tecta . [Taru
Kelica pe3yabTar pe3yabTar
Bxon ¢ BsecTu norun
A ) Tepenanpapienn | DBINOMHEHO
KOPPEKTHBIMU admin, maposub
1 A . € Ha CTPaHUILY YCIHEIIHO
Y4ETHBIMU admin. Haxarp :
. /admin.
JTAHHBIMU «Boittny.
Bxon ¢ Beectu sorun Coo0menue 00
. . . Brimonueno
2 HEBEPHBIM admin, HeBepHbIil | ommoke «Invalid
. YCHEIIHO
napoJieM aposib. credentialsy.
Ha ctpanune
MpenoiaBaTest
KJIIUKHYThH TIO 3ansTue
Coznanue .
CBOOOHOM MOSIBIISIETCS B
3aHITHS . BrinonneHo
3 Aayeiike, BHIOpaTh CETKE C CHHUM
MpernojaBaTese YCHEITHO
JTUCIUTUINHY, dboHOM (cTaryc
M
ayTUTOPHUIO, THIT «drafty).
HEZelu,
COXPaHUTh.
Co3nath 1Ba Bropoe 3anarue
3aHATHUS IS HE co3/1aéTCs
Kondmuxr . 8 ’
OJTHOTO BBIBOJIUTCSI Brimonaeno
4 3aHATOCTH
MpenoaBaTes B ommoKa YCHEIIHO
MIpernoaaBaTes
OJINH JI€Hb U «ITpenonasarenn
napy. YK€ 3aHAT».
IIaToe 3anaTHE
Co3nath A
Kondmukr . Onokupyercs,
OJIHOUW TPy 5 Brinonxeno
5 JUMUTA NIap Yy o omuoKa o
3aHATUN B OJMH YCHEIIHO
TPYTIIIBI TIPEBBIICHUH 4
JICHb.
nap.
Bce ero
IIpenonaBarens
OtmpaBka YEPHOBUKHU
HAKUMAET Brinonxneno
6 pacrnucanus Ha MEHSIOT CTaryC Ha
«OTnpaBuTh Ha . AN YCHEUTHO
YTBEPKJICHHE pending (x&nTbIit
YTBEPKJICHHE.
doH).
HaszBanue Tect- Oxunaemblii DaKTU4YEeCKUI
Homep Tecta . [Taru
Ketica pe3yabTar pe3yabTar
7 VTBepKaeHue | AIMUHUCTPATOP 3ansTus Bemosnneno
pacnucanus OTKpPBIBAET CTaHOBATCS YCIICIIHO




pacnucaHue
aAMMHHCTPATOp | NpenojaBares, approved
oM HaXUMaeT (po30oBblii (hOH).
«YTBEpIUTDY.
3aHsaTus
AJIMUHUCTpATOP
BO3BpAIIIAIOTCS B
OTtki0oHEHHE OTKJIOHSIET draft
pacnucaHus ¢ pacnucanue ¢ Y Boinonneno
8 o MpernoaaBaTess
pEI0KEHNEM onuuen YCIIEIHO
oTto0OpakaroTcs
MIPaBOK «IIpennoxuth
¢buoneToBbIe
HCIIPABICHHOEY. .
SYCHKH.
IIpurnaménnsii 3ansTue
IIPEero/iaBaTelib CTaHOBUTCS
IIpunstue
KIIMKaeT 110 o0mmuM, y o0oux Beinonneno
9 COBMECTHOT'O .
3aHSTHIO, npenojaaBarenei YCIHEILHO
NpUTTALICHUS
Ha)KUMaeT oToOpaxarTcs
«IIpuHATHY. o0e pamunuu.
AnMuHHCTpATOp CkauuBaetcs
Okernopr o
Ha)KMMaeT Gaiin
MIpenoaaBareb Boinonneno
10 . «Ckavarp obmyto | schedule.xlIsx ¢
CKOM . YCIIEIHO
BEJOMOCTb KOPPEKTHOMN
BEJOMOCTH .
(Excel)». CTPYKTYpPOHU.
AnMuHHCTpATOp CkauuBaercs
HaXXUMaeT daiin ¢
DKCHopT N
. «CkauaTtb rpynnupoBkoi o | Beimonneno
11 CTYAEHYECKOU
CTYJIEHYECKYIO rpynnam u YCIIELLTHO
BEJOMOCTH .
BEJIOMOCTh pa30oUBKOIA 110
(Excel)». HEZEISIM.
AJIMMUHHUCTPATO .
Cosnanue A parop Hosbrii
3arosHsAeT popmMy
I10JIb30BaTENs 110JIb30BaTENb Brinonneno
12 CO3JaHUsA
aJIMHUHHUCTPATOP MOSIBJISIETCS B YCIHEIIHO
M0JIb30BATES,
oM CIIMCKE.
COXpaHSET.
B npouecce paspaborku Web-npuwioxenuss ais  aBTOMaTU3UPOBAHHOIO

COCTaBJICHUSI paclucaHus By3a ObUI MPOBEAEH KOMIUIEKC MEpPONPUSATUNA IO
TECTUPOBAHUIO, HAMPABJICHHBIX HA MPOBEPKY KOPPEKTHOCTHU pabOThI (hyHKIIMOHAIBHBIX
TpeOOBaHU, MPOU3BOAUTEILHOCTU, HAAEKHOCTHU U Oe3omacHocTu. TecTupoBaHue

IMpOBOAMJIOCH Ha BCCX YPOBHAX! CUCTCMHOC H

MOJYJIbHO€, HWHTErPAllMOHHOE,
npuéMouHoe. B kauecTBe cpesl TECTUPOBAHUS UCTIONB30BAKMCH (GPEHMBOPK pytest s
cepBepHOM uyactu, pyuyHoe TectupoBaHue APl uepe3 Postman u HHCTpyMEHTHI

paszpaboTuuka Opay3epa Ajisi KIMEHTCKON YacTH.



Ul-tectupoBanne MNpoBOAWIOCH BpyuHyr0 B Opayszepax Google Chrome
(Bepcus 90+), Mozilla Firefox (Bepcust 88+) u Microsoft Edge (Bepcust 90+).
Tect 1 - ABTOpH3anus U MapuIpyTU3ALUS:

Bxopg B CUCTEMY COCTaBJIEHMA
pacnncaHuA

MmA nonb3oBatena *

Maponb *

BOWTH

Pucynoxk 10 — Crpanuna Bxona

IIpu BBOZIE KOPPEKTHOIO JIOTMHA/MIApOjs IOJIb30BATeNlb IEPEHANpPAaBISAETCS Ha

CTpaHUIly CBOEH posin (afMUHHUCTpaTop — /admin, mpenojaBarens — /teacher).

ApmMuHucTpartop: test11

BbIATH
CKAYATb OBLLYIO BEAOMOCTb (EXCEL) CKAYATb CTY[IEHHECKYIO BEAOMOCTb (EXCEL)
YNPABNEHWE  OBILAA BELOMOCTb  CTYAEHYECKAA BELOMOCTb  MONb30BATE/M

3arpyauTb nopyyeHus

Beibepute dhaiin | Dain He sribpan

PacnucaHusa Ha YTBEPXAEHUN
HeT oxuaalowmx yTeepaeHus

Pucynok 11 — Crpanuna agMuHuCTparopa



[06po noxanosaTtb, Akudpbes U.B.!

Caosomo Cansono Coosono Caosono Coosono

Pucynok 12 — Ctpanuna npemnogaBarenis

IIpy oOTCyTCTBMM TOKEHA NOMNBITKA JOCTyNa K 3alIUIIEHHBIM MaplipyTam
nepeHaripaBiser Ha /login.

Haxarue knonku «BeiiiTy» — ynaneHue TokeHa, peaupekT Ha /login.

Tect 2 - [IpocMOTp pacucaHus U CO3AaHUE 3AHSATHUA:

KoppekTHoe oToOpaxeHue 3aHATHI 110 JHSIM U apaM.

[IBeToBasi MHIMKALMS B COOTBETCTBUU CO CTAaTycaMH (YEpPHOBUK — CHHMM, Ha
YTBEPKICHUU — JKENTBIA, YTBEPKIEH — KPACHBIM, NPUINIAIIEHHUE — OPAHYKEBBIN,
IpeUIoKEeHNE aIMUHUCTPaTopa — (PUOJIETOBBIN, CBOOOIHBIN CIIOT - 3€JEHBIN).

Kk 1o cBoOO1HOM siueiike OTKphIBaeT MOJAILHOE OKHO CO3JaHUS 3aHATHS.
I |

Lo6aBuUTb 3aHATHe: BT, 1-A napa

OucuunnuHa / rpynna v

Ayautopusa -

THN Hepenw

Kaxayw Hefenwo -

Pucynok 13 — MoganbHOE OKHO CO37IaHUS 3aHATHS



Cnucok Ha3HAUYeHUH (AUCIUIUIMHA + TpyIIna + THUIT) 3arpy’KaeTcsi KOPPEKTHO.

WHpopMaLuoHHble TeXHONOTMK B NpodeccHoHanbHoi AeATenbHocTH (25BA1, lab)
WHbopMaLMOHHBIE TEXHONOTMK B NpodeccuoHansHol AeATensHocTH (25BBB4, lab)
WHCTannauma 1 3KCnNyaTaumua BblUMCIMTENbHbIX CUCTEM M ceTell (24BBB1, lecture)
WHCTannauma u aKcnnyaTauma BblYMCIMTENbHbIX CUCTEM M ceTel (24BBB2, lecture)
WHCTannaumA U aKcnayaTaumua BbIYMCIMTENbHBIX CUCTEM KM ceTel (24BBB3, lecture)
WHcTannauma u aKcnnyaTalMa BblYMCIMTENbHbIX cucTeM U ceTell (24BBB4, lecture)
WMHCTannAuMA 1 3KCNAyaTalUMA BbIYMCMTENBHBIX CUCTEM 1 ceTeil (24231, lecture)
WHCTannAumA U 3KCNNyaTaumua BblUMCNIMTENbHbIX CUCTEM U ceTeil (24332, lecture)
WHCTannauma M aKcnnyaTauua BblYMCMTENbHbIX cUCTEM U ceTel (24BBB1, lab)
WHCTannaumA M aKcnayaTauua BblYMCIMTENbHbIX CUCTEM U ceTel (24BBB2, lab)
WHCTannauma u aKcnnyaTaluua BblYMCIMTENbHbIX cucTeM U ceTeil (24BBB3, lab)
WHCTannAuMA M 3KCNAyaTalUMA BblYMCIMTENBHbIX CUCTEM W ceTeil (24BBB4, lab)
WHCTannAumA U 3KCnNyaTauua BblUMC/IMTENbHBIX CUCTEM U ceTeil (24B31, lab)
WHCTannaumA M aKcnnyaTauua BblYMC/IMTENbHBIX CUCTEM U ceTei (24B32, lab)
WHCTannaumA U a3KCnnyaTauua BblYMCIMTENbHBIX CUCTEM U ceTel (24BM1, lecture)
WHcTannauma U aKcnnyaTalua BblYMCIUTENbHbIX cucTeM U ceTeil (24BMU2, lecture)
WMHCTannAuMA 1 3KCNAyaTalUMA BblYMCIMTENBHBIX CUCTEM 1 ceTeil (24BI1, lecture)
WHCTannAumA U 3KCnNyaTaumua BblUMCNIMTENbHbIX CUCTEM U ceTeil (24BN 2, lecture)
WHCTannaumA M aKcnnyaTauua BblYMCIMTENbHBIX CUCTEM U ceTei (24BU1, lab)
WHCTannaumA M 3KCnnyaTauua BblYMCIMTENbHBIX CUCTEM U ceTel (24BM2, lab)
WHCcTannauma M aKcnnyaTalua BblYMCIMTENbHbIX cUCTeM u ceTeil (24BM1, lab)
WMHCTannAuMA M 3KCNAyaTalUMA BblYMCIMTENBHBIX CUCTEM W ceTeil (24BN 2, lab)
[eknapaTUBHbIe A3bIKK NPOrpaMMupoBanua (24BBB1/2, lab)

[eknapaTUBHble A3bIKK NPOrpaMmupoBaHua (24BBB2/2, lab)

JleknapaTUBHbI€ A3bIKK NPOrpaMMuUpoBaHua (24BBB3/2, lab)

JleknapaTUBHble A3bIKK NporpamMmupoBaHus (24BBB4, lab)

Pucynok 14 — Cnucok Ha3HaueHU M
[Tocne BbhIOOpa Ha3HAYEHUST ABTOMATHYECKU 3arpy’ aeTcs CIHUCOK CBOOOIHBIX
ayquropuid (¢ yduéroM o0OOpynoOBaHMS: U1 JIEKIMU - MPOEKTop, Ui Jnad. -

KOMIIBIOTEPHI ).

HJo6aBuTb 3aHATKe: BT, 1-49 napa

OumcumnnuHa / rpynna

WMHdbopmMaLumoHHbie TEXHOMNOrMKM B NpodeccroHanbHOn AeATeIbHOC... ~

l,m'nncum

76-204 ecTb NPOEKTOP, €CTh KOMMNbIOTEP

7a-317 ecTb KOMMNbLOTEP
7a-320 ecTb NpPoOeKTOP, €CTk KOMMNbIOTER

7a-319 ecTb NPOEKTOP, €CTb KOMNbOTEP

7a-322 ecTb KOMMNblOTEP

76-202 ecTb NPOEKTOP, €CTh KOMMbIOTEP

7a-316 ecTb NPOEKTOP, €CTb KOMMNbTEp

Pucynoxk 15 — Circok cBOOOAHBIX ayTUTOPHiA



Bei6op aynutopun, Tumna Heaenu (Bce/u€tHas/Heu€THas). [Ipu coxpanenuu 6e3

KOH(JIMKTOB 3aHSATHE MOSBIISACTCS B CETKE (CHHUM LIBETOM).

[o6po noxanoeatb, ['ypuH E..!

PE[IAKTUPOBAHWE  OBLUAA BEJJOMOCTb

Henenn

OTMPABUTE HA YTBEPYKOEHUE BBINTU MpuMeyanme K 0TnpaBke 1-A Henena (9 gesp. - 14 gesp.) ~

IIa9 pesp. BT10 desp. Cp11 gezp. T2 pesp.

MpoeKTUpPOBakHe YCTPOICTS Ha
NPOrPaMMMDYEMBbIX NOTHHECKIX
MHTETDaNbHbIX CXeMax

22BBB1 (nexuws)

TypuH EN.

aya. 76-204

1 Ceo60aHO CE060AHO CeosonHe

Pucynok 16 — YepHoBuUK

[o6po noxanoeaTtb, Kapambiwesa H.C.!

PEOAKTUPOBAHWE OBLAA BEAOMOCTbL

Hepensa

OTNPABUTbL HA YTBEPXXAEHWUE BbIATH MpumMeyaHKne K oTrpaBke 1-7 Hepens (9 deBp. — 14 peBp.) ~
IIu9 desp BT10 tesp Cp11 gesp Y112 thesp.
Web-nporpaMM1poBaHue
22BBB1 (na6.)
1 CeoGogHo Ceo6ogHo Ceo6ogHo
Kapampiwesa H.C.
ayg. 7a-317

Pucynok 17 — OTnpaBieHHO Ha yTBEPXKICHUE

[Tpu koHpuKkTe (TIperomaBaTellb 3aHAT, TPyIa 3aHATa, NPEBBIIICHHE 4 Tap B
JIeHb) — cooOiieHrne 00 omulke, 3aHATHE HE COo3MaéTcsi 3aHAThIC ayJUTOPUU HE

ITOKAa3bIBAIOTCA B CIIMCKC.

No6aBuTb 3aHATKeE: [H, 1-9 napa

(D rpynna yxe UMeeT 3aHATHE B 3TO BPEMA

OWcuwMnnuHa / rpynna

MNpoeKTUPOBaHUe YCTPOMCTE Ha NPOrpamMMUPYEMbIX TOTUUECKUX UH... ~

:l'y'ﬂ'r’Tl:DMF

7a-320 ecTb NPOEKTOP, ECTh KOMMNBHTER -
Tun Hegenu

Kawayro Hepenw -

CO3AATb

Pucynok 18 — Kondumukr



Kimmk mo 3aHATHIO B CTaryce «4E€pHOBHUK» OTKPBIBAET OKHO PENAKTHPOBAHMS;

3aHATHE B CTaTyCe «YTBEPKAEH» HE PElaKTUPYETCs.

PefakTupoBaHue: MpoekTUpOBaHWe YyCTPOUCTB Ha
nporpaMMUpyeMbiX IOTMYECKMX MHTerpanbHbIX CXeMax

NucuynnnuHa / rpynna

[poeKTMpOBaHUe YCTPOMCTE Ha MPOrpaMMUPYEMbIX IOTUYECKUX WH... ~

AyauTopMA

76-204 ecTb NpoekTop, v

THN Hegenu

Kaxcayto Hepenwo

COXPAHUTE M3BMEHEHWA YOANUTL

Pucynoxk 19 — PegaktupoBanue

OtnpaBka (oOpMbl TPUBOAUT K OOHOBIEHUIO CETKH pacnucanus 0e3
nepe3arpy3Ku CTpaHUIIBL.

Tect 3 - CoBmecTHBIE 3aHATUSA (KoJu1aboparus).

Coznanue COBMECTHOTO 3aHATUSA (JIEKTOPOM).

Ecnu y Ha3HAUYCHMS (teaching_assignment) 3aro0JHEHO oJie
secondary teacher ids, cozmaércst MmacTep-3anuch U MPUIIIAIICHUS.

v JeKTopa 3aHATHE oTtobpaxaercs c OpPaH>KEBBIM dboHOM
(collaboration waiting).

[o6po noxanosaTb, [youHnH B.H.!

PEAAKTWUPOBAHWE OBLLAA BEJOMOCTb
Hegensa

OTNPABMTb HA YTBEPXAEHWE BbINTU MpumMeyaHue K oTNpaBke 1-a HepenA (9 deep. — 14 desp.) =

IIu9 desp. B110 desp. Cp11 teep. Y112 desp.

1 CeofogHo CeofogHo CeofogHo CeofogHo

JleknapaTHBHbIE A3bIKH

NporpaMMUpoBaHKa
2 24BBB1 (nas6.) Cao604HO Ce0604HO CE0600HO

Ny6uHns B H, Axndbes UB.
aya. 7a-317

Pucynoxk 20 — Co3nanue COBMECTHOTO 3aHATHS



N4 HpI/IFJIaHIéHHOFO mpernoaaBaTciIAa 3aHATUC TTOABIISICTCA B CETKC C CHHUM (1)OHOM.

[o6po noxanoBaTb, AKudbes N.B.!

PEAAKTUPOBAHWE OBLWAA BEOOMOCTb

Hepens
OTMPABUTL HA YTBEPXIEHWE BbIATK MNpumMeyaHue K oTnpaske 1-AaHenena (9 ¢

IIn9 gesp B110 deep. Cp11 gesp.

1 CeoGogHo CeoGogHo Ceo6ogHo

JeknapaTMBHbIE A3bIKK
NporpaMMHUpoBaHua
2 24BBB1 (nas.) Ceo6ogHo Ceo6ogHo
OycuHuH B.H., Akudbes U.B.
ayn 7a-317

Pucynoxk 21 — CoBmecTHOE 3aHATUS

[IpunsTue npuriamenus (MpUIIAIIEHHBIN MPENO1aBaTENb )
KMk 1o cuHeMy NpUNIAIEHUI0 — OTKPBIBAETCS MOJAIBLHOE OKHO C KHOIIKAMH

«IIpunATh» / «OTKIOHUTDHY.

PenakTupoBaHue: [leknapaTUBHble A3blKU

nporpaMMHUpOBaHMA

[ucuunnuua / rpynna
[LeknapaTuBHble A3bIKW MPOrpaMMUpoBaHuA (24BBB1)

AYOUTOpUA
7a-317

Tun Hegenu
Kawayw Hepenw

NPUHATD OTK/TOHUTL

PucyHnok 22 — Ilpurinamnienue

[Ipunsitue — y oboux npernojaasaresneil 3aHsTue cTaHoBUTCA cuHuM (draft). Oto
naéT BO3MOKHOCTH OTIPABUTH 3aHITHE HA YTBEP)KICHUE aJIMUHUCTpaTopy. B sueiike y
oboux oroOpaxarorcs Gamuiuu o00oux mnpenoaasarened. Ilpu  yTBepxkaeHUH
aIMUHUCTPATOPOM — Y 000MX CTAaHOBUTCS KpacHbIM (approved).

OTtknoHnenue IIPpUITIAIICHUA



Kk « OTKIIOHUTE» — BO3MOKHOCTb yKa3aTh IPUUYHHY.

OTKNOHUTb NpefnoXeHne

MpUYKMHa OTKNOHEHUA

OTMEHA  OTKNOHWTBL

PucyHok 23 — OTKIIOHEHHE NTPEITIOKEHNS

3ansaTue ygausercs y o0OuX M TpyIna pasfaeiseTcs Ha 2 moarpynmbl. Kakmbrit

MIperno/iaBarelib Ternepb padoTaeT Co CBOEH MOATPYIIIOM.

IIIIUIUJIJIIII—‘IIII Fi 'U'I"l.Lnl'IIJIJUIuLHrIJ'I [ENEI Rl JREFR) IR NN EIREE) PR JETR R TN L LN R FL TN R ) |~L

[eknapaTUBHbIE A3bIKW NporpaMMmupoBaHuA (24BBB1/2, lab)

AurTannainiug W AarCAIAIVATANMG BRIUMCIATAARURIY CACTAM W raTai (7

PucyHok 24 — Paznenenue rpymnnsl

Tect 4 — YTBepkI€HUE aIMUHUCTPATOPOM.

AgMuHUCTpaTop: test11

BbINTYU

CKAYATE OBLLYIO BEAOMOCTb (EXCEL) CKAYATb CTYAEHYECKYIO BEAOMOCTb (EXCEL)

YMPABJIEHWE ~ OBIWASI BEAOMOCTb  CTY[EHYECKASl BEAOMOCTb  MOJIb30BATE/N

3arpysuTb nopyueHus

[Bopire Gain | ain wa awiopan
PacnucaH1s Ha yTBEPXXAEHUN
akubes_i B

Pucynok 25 — I1anens agMUHUCTpATOPA C 3asiBKAMU

[TpocmoTp criucka mpenogaBaTeneil ¢ pacliucaHiueM Ha yTBepkaeHun. B pa3nene
«YTIpaBJIeHHE» OTOOPaXKAIOTCS TPEMOABATEIN, Y KOTOPBIX €CTh 3aHATHS CO CTaTyCOM

pending.



[Ipocmorp pacnucanmuss npenoaaBarend. Kuonka «lIpocmorpersy —
OTKPBIBAETCA TUAJIOT C CETKOW paclMCaHuUs.
Knonka «PenaktnpoBare» — OTKpPBIBAETCS AUAJIOT C BO3MOKHOCTBIO H3MEHEHUS

(aI[MI/IHI/ICTpaTop MOXET I[OG&BJ'ISITI), PCAAKTHPOBATL, YAAIATH 3aH$ITI/Iﬂ).

Hepena

PeflakTUpoBaHWe pacnucaHus Akudbes U.B. 1.5 (3 peep. - 14 desp.) ~

IIa9 geep. BT10 geep. Cp11 desp. U112 pesp. IIT12 peep. Co14 gesp.

JlekNapaTUBHbIE A3LIKU

NpOTPaMMUPOBAHUA

24BBB1/2 (na6.) CeodogHo CeoGogHo CeoGogHo CeogogHo CeosoaHe
Axndoes U.B.

ayn. 7a-320

CaosogHo CaobogHo Cotoaro CaotogHo CeobogHo Ceoboaro

CBO60AHO Ceo6onHo Cso6oaHo CBOGOAHO CeobogHo Cso6oaHo

CsobogHo Ceo6ogHo Ceo6oaHo CsobogHo Ceo6ogHo Ceo6oaHo

CB060AHO Cso6onHo CB060HO CBo60AHO Ceo6oaHo CB060HO

Ceo6ogHo CeofonHo CsodoaHo Ceo6ogHo CeoBogHo Cso6oaHo

Pucynok 26 — Jluanor ¢ ceTkoil paciucaHus

PenaktupoBanue 3aHaTusi agMuHUCcTpaTopoM. Kink mo siueiike (CBOOOIHON WU
3aHATOM) — OTKpPBIBAETCS MOJAIBHOE OKHO, AHAJOTMYHOE IPEI0aBaATEIbCKOMY.
Mo:xHO BbIOpaTh J1000€ Ha3HaY€HHE PEToIaBaTelis, ayJUTOPHIO.

YTBepkaenue pacnucanus. KHomka «YTBepauTh» — Bce pending 3aHATHA

ATOTO TIPETNoJaBaTelisi CTAaHOBATCS approved (CHHXPOHHO /IS COBMECTHBIX).



Otknonenne pacnucanus. KHonka «OTKIOHHTB» — OTKPBIBAETCS JTHAJIOT C

YKa3aHUEM IIPUYIHNHBI U OHHI/Ieﬁ ((HpG,HJIO)KI/ITB HCIIPABJICHHOC PACIIMCAHUC)).

OTKNOHUTb pacnucaHue Akndbes U.B.

[MpWynHa OTKIIOHEHMWA

MNpegnoMuTL UCNPaBNEHHOE PAcNMCaHne?

[a, npeinoXuTh UCNPaBAEHHOE -

OTMEHA  OTKJIOHWTBL

PucyHnok 27 — OTKJIOHEHHE pacuCaHus

Ecnu BeiOpan myHKT «[Ipeaoxuth ucHpaBieHHOE» — aIMUHUCTPATOP MOMKET

OTPEJIaKTUPOBATh pacUCaHUE, U MPENoaaBaTesib YBUAUT (HHUOTIETOBBIC STUCHKHU.

[o6po noxanoeatb, Aknpbes 1.B.!

PEOAKTWUPOBAHWE OBLLAA BEAOMOCTbE

() AAMMHUCTPETOP NPEANOKMUA UCNPABNEHHOE PACTHCAHME.

OTNPABWUTE HA YTBEPXXOEHWE NPUHATb NPELNOXEHHBIE NPABKKA OTKNOHWUTbL NPEQOMEHWVE BbIATK MpuMeyaHue K oTNpaBKe

Hegena

1-a Hepens (9 deBp. — 14 desp.) ~
TIu? desp BT10 desp Cp11 gesp U112 teap. TIT13 gesp

JLeknapaTMBHbIE A3LIKHK LleknapatMBHble A3bIKA
NporpaMMUpoOBaHUa NpOrpaMMUPOBaHUA
1 24BBB1/2 (na6.) 24BBB1/2 (na6.) CaogogHo Ceo6oaHo Cso60gH0
Axndoes U.B. Axnpoes H.B.
aya. 7a-320 ayn. 7a-320

Pucynok 28 — [IpennoxxeHus: aaMuHACTPATOpa

HpI/I OTKJIIOHCHHH, 3aHATHUA HC YTBCPKIAOTCA MW IIPCIIOAABATCIIb MOKCT
N3MCHUTL KX MWJIM CO3JaTb HOBBLIC KW CHOBa OTIIPAaBUTh Ha YTBCPIKACHUC

aIMUHUCTPATOPY.



[o6po noxanoBaTb, Akndbes U.B.!

PEOAKTUPOBAHWE OBLLAS BEAOMOCTb

Hepens
OTNPABWTb HA YTBEPYOEHME BbINTH pUMeuaHue K oTnpaBke 1-aHepena (9¢

a9 besp BT10 desp Cp11 desp
[leknapaTHBHbIE ASLIKK JleknapaTUBHbIE A3bIKW
NporpaMMMpoBaH1a NpOrpaMMHUPOBaHUA
1 24BBB1/2 (nas.) 24BBB1/2 (na6.) CeoogHo
Axudses U.B. Axnpses KB
ayg. 7a-320 ayp. 7a-320

PucyHok 29 — OTKIIOHEHHE NTPEIIOKEHUS

HpI/I MPUHATHUH 3aHATHA aBTOMATHUYCCKU OTIIPABIIAIOTCA Ha YTBCPIKACHUC.

[o6po noxanoaTb, Aknpbes U.B.!

PEOAKTUPOBAHWUE OBLUAA BEAOMOCTb

Hepens
OTMPABUTb HA YTBEPXAEHWE BBINTH MprMedaHKe K OTNpaeke 1-A Hegens (9 ¢

TIu9 geap. BT10 gesp. Cp11 geep.
[JexknapaTMBHbIE A3bIKKW JexknapaTMBHbIE A3bIKKW
nporpaMMupoBaHua NporpaMM1poBaHNUa
1 24BBE1/2 (nas.) 24BBB1/2 (na6.) Cao6oHo
Axudbes U.B. AKW(DbER M.B.
aya. 7a-320 ayg. 7a-320

Pucynoxk 30 — IIpunsaTue npeanoxeHus

Tect 5 — Pabora ¢ moJib30BaTeiIsiMH.

ITpocMoOTp crmcka Bcex MOJIb30BaTelNeH.



AgMuHucTpaTop: test11

BbLINTN

CKAYATb OBLUYIO BEAOMOCTb (EXCEL) CKAYATb CTYAEHYECKY |0 BELOMOCTb (EXCEL)

YNPABNEHWUE OBLUAA BEAOMOCTb

LOOGABUTE NONb30BATENA

D Torv

1 testl

277 aKknbeB_n.B.
278 6apbiweBa_T.a.
279 GuKTaWes_p.a
280 6bI4KOB_a.C.

281 reHepanosa_a.a.
282 rOpPGYHOB_B.H.
283 FypHH_E M.

284 NEEB_MB

285 LYGUHHH_B.H.
286 3a6ponuHa_k.a
287 SUHKUH_C. 3.

288 MCXaKOB_H B.
289 Ka/IMHUYEHKO_€.1.
200 KapambilLesa_H.C
291 Ky3HEUOB_a.5.
292 NIEOHOBA_T 1.
293 MWTPOXWMH_M.A.
204 MUTPOXMHE_H 0.
295 HUKMLWWH_K 1
296 NaHKoB_a.a

CTYAEHYECKAA BEAOMOCTb

N0

testil

AkupbeB M.B.
Bapoiwesa T.A.
BuxTawes P.A.
Bbiukos A.C
Texepanosa A.A
Top6yHos B.H.
TypuH EM
[lees MB.
JLy6unnn B.H.
3abponuHa KA.
SUHKHH C.A.

Wcxakos H.B

Kanunuuenko EN.

Kapambiwesa H.C.

Ky3Hel,08 A.B.

Jleokosa T.H0

Mutpoxus M.A.

Mutpoxita H.I0.

HUKHLLAH K.

MaHKoB AA.

Pucynok 31 — Cnucok nosnpe3oBareneit

Ponb

admin

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

teacher

NONB30BATENMU

YuéHan cTeneHb

Kapenpa

Kadenpa BT
Kadeanpa BT
Katenpa BT
Katenpa BT
Kadenpa BT
Kadeanpa BT
Katenpa BT
Katenpa BT
Kadeanpa BT
Katenpa BT
Katenpa BT
Kaepnpa BT
Kadeanpa BT
Katenpa BT
Katenpa BT
Kaenpa BT
Kadeanpa BT
Katenpa BT
Katenpa BT

Kadenpa BT

NedcTBHA

W3MEHUTb

W3MEHUTb

W3MEHUTE

WBMEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTE

WBMEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTE

WBMEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTb

W3MEHUTE

PACTIMCAHWE

PACTIVICAHWE

PACTIMCAHWE

PACTIMCAHUE

PACTIVICAHWE

PACTIVICAHWE

PACTIMCAHWE

PACTIMCAHWE

PACTIVICAHWE

PACTIMCAHWE

PACTIMCAHWE

PACTIVICAHWE

PACTIVICAHWE

PACTIMCAHWE

PACTIMCAHWE

PACTIVICAHWE

PACTIVICAHWE

PACTIMCAHWE

PACTIMCAHWE

PACTIVICAHWE

YOANWUTH

YOANUTL

YOANUTL

YOANWUTHL

YOANWUTHL

YOANWUTE

YOANUTbL

YOANWUTH

YOANUTL

YOANUTL

YOANUTbL

YOANWUTHL

YOANUTL

YOANUTL

YOANUTbL

YOANWUTHL

YOANWUTE

YOANUTbL

YOANUTbL

YOANUTL

Coznanuie HOBOTO MoJib30Barelis (3aganue poiu teacher/admin).



Co3gaTb nonb3oBaTens

NoruH

Maponb (ocTaBbTe NycTbiM, YTOGbI HE MEHATH)

lylel

Ponb

[MpenogaeaTens v

YuEHanA cTeneHb

Kadepgpa

OTMEHA COXPAHUTb

Pucynoxk 32 — Co3nanue nosbp3oBaresns

TNorvH N0 Ponb Y4yéHan cTeneHb Kadeapa DeitcTeuA
123 123 admin WU3MEHWTL
iy iy teacher W3MEHWTb | | PACMUCAHUE | | YOANWUTL

Pucynox 33 — HoBblii OJIb30BaTENb

PenaxtupoBanue monw3oBarens (cmena poiu, DO, cOpoc maposs).

PepakTuposaTb Nosb3oBarens

Norun

6apbiesa_T.a.

Maposnb (0CTaBbTE MYCTHIM, UTOBbI HE MEHATH)

®no

Bapbiwesa T.A
Pons

Mpenonasatens -

YyéHan cTeneHb

Kadeapa
Kadenpa BT

OTMEHA COXPAHWUTBH.

Pucynok 34 — PenaktupoBaHue Moib30BaTENS



VYnanenue noib3oBaresis (C MPOBEPKOM: HENb3s yAAIUTh aIMUHUCTPATOPA).

Moarsepawre aeiicteme Ha localhost:5173

¥YAanuTe NONLZOEATENRA ALY?

Pucynok 35 — Ynanenue nonp3oBarens

3arpy3ska ¢aiina .docx

Boi6op daitna, naxxatue «3arpy3uth». [loBropHas 3arpy3ka Toro ke ¢aina He

co3maér myOnuMKaToB (OOHOBISIET CyIIECTBYIOIIHE 3amucu). [Ipm ommbkax mapcuHra

(mempaBwIbHBIN (GopMaT) — HHYEro He jgoOaBisierca. [IpoBepka moanepKKu

uana3oHoB rpynmn (Hanpumep, «25BBB1-4» — coznatorcst 4 rpynimsl).

Tect 6 - DxcnopT pacucaHus.

Okcnopt o0mieil Begomoctu mnpenojaBateneil. Kuomka «Ckayarh o0mIy1o

BenomocTh (Excel)» — ckaumBaetrcs ¢aiis ¢ KOppeKTHOM CTPYKTYpOil:

- CTPOKM — MperojaBarein, CTOJONLI — JHU X Tapbl, B sS4YeMKax — Tpymmna,

AUCHUIUINHA, TUII, ayAUTOpUA, IOMETKA HCACIIH.

Tokegenbrmg

Bropumic

2.00-8.35

9.50-11.25 11.80-13.15 13.8515.20 15.35-17.10 17.2519.00 19.15-20.50 8.009.35 9.50-11.25 11.8013.15

13.85-15.20

15.3517.10

17.25-19.00

19.1520.50

248881/1 228882
nexnaparuenne Aeknzpamuesue
uuuuu "

[Axngees HB

248381/2
|nexnaparuenne
Az

nporpmmiposak
A nB. Axnoge
W.B.3ya.73-320

228881/2
Aeknzpamuessie
"

nporpaMmMpoBaH
A nG. Annpres
W.B. 3y4 72320

228381 Web-

Typuy EM

228881

yespoiicrs wa

cxamax k. Fypu
EM. 2ya.76-204

I[J'IH COBMECTHBIX 3aHSITHHU B STUCHKE MCPCUUCIICHBI oba ImpcroaaBaTciid.

Pucynok 36 — I[IpenogaBarensckoe pacrucaHue




Okcnopt  crymeHueckor BepoMoctH. KHomka «Ckadare  CTYAEHYECKYIO
BenomocTh (Excel)» — ckaumBaetcs ¢aiis ¢ rpynmupoBKOM 0 TpyIIaM, pa3oMBKOM Ha

YyETHBIE/HEUETHBIE HENIEIH.

AHK yacsl 22BBB1 AHK yacsl 24BBB1/1 AHK yacsl 24BBB1/2 AHK yacsl 24BBB2
NMH Web- NH NMH JeknapaTHBHbIE A3bIKK |[TH
NporpaMMHpoOBaHHE NporpamMMHpoOBaHHA
. ) [nab.) . . . ) [nab.) . .
8:00-9:35 Kapamsiwesa H.C. 8:00-9:35 8:00-9:35 Aknbbes W.B. 2y Ta- 8:00-9:35
ayg.7a-317 520
9:50-11:25 9:50-11:25 9:50-11:25 9:50-11:25

[EknN3paTHEHBIE AZbIKK

11:40-13:15 11:40-13:15 l”'“’ﬁrf’“”‘“p““““" 11:40-13:15 11:40-13:15
naf.)

OyGuumn BH. aya.73-320

13:45-15:20 13:45-15:20 13:45-15:20 13:45-15:20
15:35-17:10 15:35-17:10 15:35-17:10 15:35-17:10
17:25-19:00 17:25-19:00 17:25-19:00 17:25-19:00
19:15-20:50 19:15-20:50 19:15-20:50 19:15-20:50
BT NpoekTHpOBaHHE BT BT JernapaTHEHbIE A3blkd BT

YCTROWCTE Ha NPOTPaMMHPOBIHHA

NPorpEMMHPYEMbIX [nab.)
8:00-9:35 | 1OTHHECKHX 8:00-9:35 8:00-9:35 |Akndbes M.B. aya Ta- 8:00-9:35

WHTErREAbHbIX CHEMEX 320

[ner.)

IypuH E.W. ayn,. 76-204

8:50-11:25 9:50-11:25 8:50-11:25 9:50-11:25
,D,EH.."IapaTHEHbIE A3bIKH
nNporpamMmMipoBaHia
[naB.)

11:40-13:15 11:40-13:15 11:40-13:15 11:40-13:15 |DyBuHuH BH., Akudbes

W.B. ayg.7a-320

Pucynok 37 — CTyneHueckoe pacrnucanue

Tect 7 — IIpocMoTp pacimcaHusi OHJIANH.
Bo Bkmagke «OOmias BeAOMOCTB» JOJDKHO OBITh paclHucaHHe BCEX

npenojiaBaresiel (3Ta BKIaKa TaKxKe JOJKHA ObITh Y MpernoaaBaTeieil).



YMNPABNEHWE OBLLAA BEAOMOCTDb CTYOEHYECKAA BEOOMOCTb NONb30BATENK

e ©.H.0. TOHEeTeILHIK | ETOPHHK
8.00-933 9.30-11.23 1140-13.15 13.43-1520 15.35-17.10 17.23-19.00 19.15-20.30 8.00-9.35 9.50-11.23 11.40-13.15 13.45-1530 15.35-17.10 17.23-19.00 19.15-20.30 3.00-933
24BBBL/1 24BEBB2
JexnaparHEnEze Mesuaparuense
AIEIEH FSHEE
1 Jyommms B H IPOrPaMDHDOBARHA TPOrPAMAHDOBEHEA
6. Tveusms B H. n6. Tytmman BH.,
ayn.7a-320 (81} Arxudees LB
avm.Te-320
24BEB12 24BBB12
JleEnapaTHEHEE Jexnaparsesse
2 Amugrer 1B . -
TPOTPAMMEDOBAHHA TPOTPEMMHPOEAHER
165. Axndges HB. 5. Axudres HB.
&7.72-320 aym 72320
22BEE1 Web-
3  Kapauemmega HC. UporpamposaRme
6. Kapayeumesa
HC aya72317
22BBEIL
TIpoexTHpOEIHHE
VCTpOHCTE Ha
4 TIypmmEH. TPOTPRMHPYEMER
- JIOTHASCKEX
HETETPATSHEIX

cremax mi. [vpeE
EH. ayn 76-204
4

Pucynok 38 — O011ast Be1oMOCTh

Bo BKJIAJKC «CTy,Z[CH‘-IeCKaH BCAOMOCTBb» AOJIZKHO OBITh pacimucCaHuec ajist Ka)I(I[OfI

IpynIbl y KOTOPBIX €CTh XOTsA-Obl 1 mapa.

YNPABJIEHWE OBLLAA BELOMOCTb CTYOQEHYECKARA BEQOMOCTb NONb30BATENN

am wace: 22BBBL 24BBB11 24BEB12 24BBB2
Web-nporpasnmposarme (1a5.) JlexmapaTHEBie ASIEH NPOTPAMHAPOSIRNA
8:00935  Kapawemesa HC. ayn 7a-317 (126.)
Asagses HB. 2y 7a-320
9:50-11:25
11:40-13:15
nH eKIapaTHBHEIe AIBINH NPOTPIMHPOBAHHI
11:40-13:15 (726
Tyoromm BH aya 7a-320
19:15-20:50
1 FCTPOficTS Ha MPOTpAMMEPYEMER TOTHIECKYR o cxenax TlexmapaTHEBie ASHEH TPOTPAMHAPOSIRNA
800935 (rex) (126.)
Typm EH. ayz 76-204 Asnses HB. ay 72-320
9:50-11:25
TlexTapaTHERHE A3HKH TPOTPAMMAPOSARTR
BT 11:40-13:15

(as6.)
Tybrmmm B.H, Axngoes HB. aya 7a-320

Pucynok 39 — CtyaeHueckasi BEIOMOCTh

Tect 8 — O6mMe QyHKIUY.

Bammnmanus KOH(JIUKTOB (aBTOMaATHYECKAS npu JIF000M
CO3IaHUH/PEIAKTUPOBAHUH ):

- 3aHSATOCTH ayJUTOPUU B TOT XK€ JICHb, TIAPY.

- 3aHATOCTDb I'PYHIIBI (HGJ’IBB?I MMOCTaBUTH I'PYHIIC JIBa 3aHATHUA B OTHO BpeMﬂ).



4 Oxpana Tpyaa

IIpu pabGore c web-npuIOKEeHHEM COCTaBIEHUS pPACHUCAaHUSd OCHOBHBIM
TEXHUYECKUM CpEACTBOM sBisieTcsi nepcoHanbHbiil koMmbrorep (IIK). B mpouecce
AKCIUTyaTalldd Ha [0JIb30BaTelsi JEMCTBYIOT HECKOJIBKO BpEIHBIX (DaKTOPOB,
CBSI3aHHBIX C IJIUTENIbHBIM NIPEObIBAHUEM B HETIOIBMKHOM 1103€, HANpsSKEHUEM 3pEHUs,
a TaKKe € AJIEKTPOMArHUTHBIM U3JIy4YEeHHEM U BO3MOXKHBIM [IEPErpeBOM 000pYJOBAHUS.
Jlis CHWKEHUA WX BIHAHUSA HEOOXOAMMO COOMIomaTh psiji OpPraHU3alUOHHBIX U
TEXHUYECKUX MEP.

4.1 Opranusanus padoyero mecra

Ctou u CcTyN NOJKHBI OBITH TOJIOOPAHBI TaK, YTOOBI MOJIB30BATEIh MOT PadOTaTh
0€3 M3JIMIIHET0 HAKJIOHA KopIlyca. DKpaH MOHHMTOpA pa3MEIlaeTcs Ha pacCTOSHUU
BBITSHYTOM pyku (okoso 50-70 cMm) ot ma3. BepxHuil Kpail 5KpaHa - Ha ypOBHE
B3MIA1a WM 4yTh Hwxke. KilaBuarypa W MbIIIb pacrioyiaratroTcsi Ha TAaKOM BBICOTE,
4yTOObI TpeAIUieubss ObUIM MapajilesibHbl MOJY, a 3amscThs He nporubdanuck. Horu
NOJIb30BATENsl JOJDKHBI IMOJHOCTBIO CTOATh HAa MOy (MM Ha moJcTaBke). Takas
HPrOHOMHMKA MO3BOJIAET N30€KATh XPOHUUECKUX OOJIel B CIIMHE, LIee U IIeyax.

[lomemienre AOMKHO HMMETh PABHOMEPHOE €CTECTBEHHOE M HUCKYCCTBEHHOE
ocsenieHue. [IpsmMble colHeUHbIE JTIyUd U OJUMKHA Ha SKpaHE HEIOMYCTUMBI - OHU PE3KO
NOBBIIIAIOT YTOMJIEMOCTh IMa3. JKenmaTeslbHO MCHOJIb30BaTh MATOBBIE ITOBEPXHOCTHU
CTeH M paboyero CToja, 4ToObl UCKIIOYUTh OTpaxKeHus. B KOMHare ¢ HEeCKOIbKUMHU
KOMITBIOTEPAMH BaXKHO OOECIECUNTh HOPMAJIbHBIA BO31yX000MeH (IPOBETPUBAHHUE WU
KOHJUIMOHUPOBAaHUE), MOCKOJIbKY TEXHUKA HArpeBaeTCs W CHUXKACT BJIAXKHOCTh
Bo3ayxa. OnrumanbpHas Temieparypa - okoso 22-24 °C, snaxnoctb — 40-60 %. Cyxou
BO3/1yX MPUBOJIUT K MEPECHIXaHUIO CIM3HUCTHIX I71a3 U ObICTPOI yCTANIOCTH.

4.2 Pe:xxuM TpyAa 4 NPOPUIAKTHKA YTOMJICHUS

HaunbGonee »¢ddexTuBHbII cnoco®d CHU3UTh HArpy3Ky - Jejaarb KOpPOTKHUE
nepepbiBbl. Kaxknpiii yac paboThl KelaTelbHO MpepbIBaThCsi Ha 5-7 MUHYT. B aTO
BpeMsl IIOJIE3HO BCTaTh, INPOWTHCH, Pa3MATh LI M IUICYH, CHAEIATh HECKOJIBKO

IIPOCTBIX ynpaxcHeHHﬁ Il 171a3: IICPCBOAUTL B3ITIAA C OJIM3KOTO npeamMera Ha



JalnbHUI, MOprarb, Bpallarh IIa3HbIMU siOJ0Kamu. J{uTenbHas HempepbiBHAs padoTa
3a [IK He nmoikHa mpeBbImIaTh JBYX 4YacoB. OOmias mpojoKUTENbHOCTh pabOThl B
TEUeHHe AHS - He Oojee MIECTH YacoB MPU CTAaHAAPTHOM BOCHMHYACOBOM CMEHE
(ocTaBmieecs BpeMsi MOXKHO HCIIONB30BaTh JIJIsi paOOThl C IOKyMEHTaMH, COBEIAHUN
WIM JIpyrux 3amad O0e3 skpaHa). Takod MOJAXON 3aMETHO CHUKAET PUCK CHHIpPOMaA
«CYXOTO TJIa3ay, TOJIOBHBIX O0JICH U CHMKEHUST KOHIICHTPAIIHH.

4.3 J1eKTp0o0e30NaCHOCTb U MOKAPHasA 0e30IACHOCTh

Bcst koMmbroTepHasi TEXHUKA JIOJKHA MOAKIIOUAThCS K MCIPABHBIM PO3ETKAM C
3a3eMJISIIOLIMM KOHTakTOM. He momyckaeTcsi uCoib30BaHrEe MOBPEXKIEHHBIX Kalenei,
NEPEXOJHUKOB U yanuHuTeneil. Kabenu He HOKHBI TPOXOAUTD MO HOTaMU UJTK Yepe3
JBEpHbIE TPOEMBI - 3TO CO3MAaET PUCK CIOTKHYTHCA U TOBPEAUTH H3OJSLUIO.
3ampeniaeTcsi caMOCTOSTENHHO pa30upaTh ONOKM NMUTAHUS WA JIPYTUe BHYTPEHHUE
komrioHeHThl [IK 0e3 otkmtoduenust ot cetu. llpu mosiBIeHMHM JbIMa, UCKp WU
HEOOBIYHOIO 3amaxa HY>XHO HEMEJJIEHHO O0eCTOYMTh OOOpYJOBaHUE U BBI3BATH
CHEeLUaINCTA.

[Tomenienue He MOJDKHO 3arpOMOXKIAThCS TOPIOYMMU Martepuaniamu (Oymara,
MeOenp) BOMM3M 3JEKTpooOorpeBareneil Wiau BEHTWISIUMOHHBIX oTBepcTtuil I1K.
[Ipoxonbl K ABEpSIM M K OTHETYIIUTENIO BCErAa JOJDKHBI ObITh CBOOOMHBI. Jliis
TYIIEHUS BO3MOXKHOT'O BO3TOpPAHUSl HCIOJNb3YETCS YIIIEKUCIOTHBIM OrHETYIIUTENb
(MOpOILIKOBBIMI HE PEKOMEHAYETCA H3-32 IMOBPEXKACHHUsS TexHUkH). KypeHune wu
MCII0JIb30BAHUE OTKPBITOTO OTHSI B IOMENIEHUN KAaTErOpU4eCcKH 3amnpenieHsl. OauH pas

B 1o pCKOMCHAYCTCA IMMPOBCPATH COIMMPOTUBICHUC U30JIALUU JICKTPOIIPOBOAKH.



3akioueHue

B pamMkax BBITOJHEHHOW BBITYCKHON KBAIM(PUKAIIMOHHOW pabOThl pa3paboTaHO
MOJIHOPYHKIIMOHATIEHOE Web-TIPUIOKEHHE Il aBTOMATU3UPOBAHHOTO COCTABJICHMS
CEMECTPOBOTO pacluCaHus By3a Ha OCHOBe (aitna mnopydenuil. [Iporpamma
CaMOCTOSITEJILHO U3BJIEKAET U3 JIOKYMEHTa BCE HEOOXOMMBIE JIAHHbBIC: aKaJeMHUUECKHE
TpyIIbl, AUCIHUIUIMHEI, MpenojaBaTeiei, ayquTopun ¢ ux obopyaoBaHueM. [lapcep
KOPPEKTHO 00pabarbiBaeT OObCIUHEHHBIC SYCHKH, MHOTOCTPOYHBIC 3allUCH |
JMara3oHbl TPy, Oaarofapsi yeMy Ipoliecc nepeHoca Harpy3ku U3 ydeOHOro otjena
B CUCTEMY 3aHUMAET CEKYH/]Ibl BMECTO HECKOJbKUX JTHEH pydHOU paOOThI.

PazpaboranHass cucrema TpelOCTaBIsSeT JBa THUMAa YUYETHBIX 3alKCEH:
aMUHUCTPATOp U TMpernojaBaTeib. AJIMHUHUCTPATOP MOXET 3arpykarb MOpY4YCHHS,
yOpaBIsiTh CHOPaBOYHMKAMU (TPYHIbl, ayIUTOPUHU, JIUCLMIUIMHBI), CO3/1aBaTb U
peIaKTUPOBaTh IMOJIb30BaTENEH, MPOCMATPUBATh paclKcaHue JII0O0ro MpernoaaBaTess u
yTBEpXKIaTh JHUOO OTKIOHATh TOTOBBIE BAapUAHTHI C BO3MOXKHOCTBIO MPEAJIOKHUTH
npaBku. IIpenonaBarenb, B CBOIO oOuepelb, BUJUT TOJBKO CBOM HAa3HAYCHUSI U B
WHTEPAKTUBHON CETKE CaMOCTOSITEIBLHO BBIOMpAET BpEMS U ayJUTOPUIO JIJISL KaXOTO
3a"saTud. [IporpamMma B peaibHOM BPEMEHU MPOBEPSIET KOPPEKTHOCTH BLIOOPA: HEIB3s
MIOCTaBUTh J[BA 3aHATHS B OJHY ayJUTOPUIO OJTHOBPEMEHHO, HA3HAYUTH I'PYIINE OOIbIIe
YeThIpEX Tap B JeHb. [IpM BOZHMKHOBEHUU KOH(IMKTA CHUCTEMa BBIBOAMUT MOHITHOE
cooOlieHne © OJOKMPYET COXpaHEHHE, YTO IIOJHOCTBIO MCKIIIOYaeT OIINOKH,
Hen30eXKHBIC P PYYHOM COCTABJIICHUHU PACITUCAHMS.

Oc0OEHHOCTHIO TPUIIOKEHUS SBIISICTCS TMOAIEPKKA COBMECTHBIX J1aOOPaTOPHBIX
3aHATUM, KOTJla OJHY TpYIIy BeAyT JBa IpemnojaBareiia. B Takux ciaydasx JEKTOp
CO31a€T 3aHATHE, a NMPUNIAMIEHHBIA IPENIOAABATENb IOJIyYaeT YBEAOMIICHUE U MOXKET
00 MPUHSATH €ro, MO0 OTKIOHUTbH, TIOCJIE YEr0 CUCTEMa aBTOMATHUYECKH pa3feisieT
IpyIIy Ha JABE MOATPYIIbI, U KaXIbI IMpernoaaBaresib paboTaeT co CBOEH YacThIO
CTYJICHTOB. DTOT MEXaHH3M pellaeT peajbHyI MPoOJIeMy, C KOTOPOIl CTaJKUBAIOTCS
MHOTHE Ka(eaphl, U OTCYTCTBYET B OOJBIIMHCTBE aHAIOTUYHBIX MTPOYKTOB.

T'oroBoe pacnucanue MOXKHO IKCIIOpTHpoBaTh B Excel B 1ByX (hopmarax: oOrias

npenoaAaBaTCiibCKass BCAOMOCTb, I'IC CTPOKH - IPCIIOJaBaTciiv, a CTOJ'I6LIBI - JHH H



napbl, U CTyJACHYECKasi BEJOMOCTh C pa30MBKOW MO rpynnaM U Mo YETHBIM/HEYETHBIM
HenensaM. O6a  ¢opmara odopmieHsl B COOTBETCTBUM C IPHUHATBIMH B BYy3€
CTaHAApTaMHU U TOTOBBI K M€YaTH WU PACTIPOCTPAHEHHUIO.

[maBHOE mpeuMyIIecTBO pa3paOOTaHHOW MpOrpamMmbl - JIEHEHTpaTu3alus
npouecca. B ornune ot TpaAuLIMOHHON MOJIENH, [€ AUCTIETYEP BPYUHYIO COCTABISAET
pacnucaHue, a npenojaBaresid NOTOM WHULUUPYIOT MHOKECTBO MEPEHOCOB, B JaHHOU
CUCTEME IPENoJaBaTeI CaMH IUIAHUPYIOT CBOKO HAarpy3Ky B paMKax 3aJlaHHBIX
OTPaHUYECHUH. AJMUHUCTPATOP JUIIb KOHTPOJIUPYET M YTBEPKIAET HWTOrOBBIN
BapUaHT. OJTO CHWKAET HArpy3Ky Ha Y4YeOHbId OTAET B pas3bl, MOBBIIIAET
YAOBJIETBOPEHHOCTh IMPENoJaBaTesied M JellaeT pacnucaHue Oojee THMOKUM U
PEaTUCTUYHBIM.

B nepcriekTuBe NpUIIOKEHUE MOYKHO PAa3BHUBATh B HECKOJIBKUX HAIpPABIICHUSAX.
Bo-nepBbIX, pacmmputh napcep i paboTrel ¢ apyrumu  ¢opmaramu  (aiiios,
Hanpumep Excel mmum CSV, ecnm yueOHbI oTaen mepeinér Ha HUX. Bo-BTOpBIX,
UHTErPUPOBATh CUCTEMY C AIIEKTPOHHBIM JEKAHATOM JIJIsl aBTOMATUYECKOTO MOTy4YECHHUSI
aKTyaJIbHBIX CIIUCKOB I'PYII U CTYJIEHTOB. B-TpeTbux, 100aBUTh MOAYJIb YBEIOMIICHHUI:
npenojaBareii U CTYAEHThl CMOTYT TIOJdydYaTh COOOLIEHUsT 00 HM3MEHEHUSX B
pacnucaHuy IO NEKTPOHHOM MouTe WM 4yepe3 push-yBenomiieHus. Takke BO3MOXKHA
pa3paboTKa MOOMJIBHOTO MPWJIOKEHUS 71l CTYIEHTOB, IJIE OHU MOIIA Obl CMOTPETH
aKTyaJbHOE paclMCaHue CBOEW Tpymmbl, a i I[penojaBarenell - ObICTPO
IpOCMaTpUBaTh CBOM 3aHATUS U BHOCUTh HeOoibllIMe KOppeKTHpoBkU. Hakoner,
MOYKHO BHEJIPHUTb AHAJUTHKY 3arpyKCHHOCTH ayJUTOPH M TMpemnofaBareiei, YToObl

ONTUMHU3UPOBATH PACIPEICICHNE HAarpy3KH Ha CIEYIOIINI CEMECTP.



Cnucok UcnoJib30BaHHbLIX HCTOYHHUKOB

1. ®manaran [. JavaScript. [TonHoe pykoBoacTBo. 7-¢ uza. — CII6: TTutep, 2021
- 732 c.

2. Anekceit B. U3yuaem nporpammupoBanu Ha Python. — Dkemo: Tlurtep, 2025 —
616 c.
3. Odummanbuas nokymentanus FastAPl. [Onexrponnsiii pecypc] / Pexum nocryna:

https://fastapi.tiangolo.com/learn, cBo6oanbIi (Hara obpamenus 10.04.2026).

4. OdunmansHas gokymentamnus PostgreSQL. [DnexrponHsiii pecype] / Pexum
noctyna:  https://www.postgresql.org/docs/current/index.html, cBoOomHbI  (jaTa

oOpamienust 15.04.2026).

5. OdpunmanpHas noxkymeHnrtauus React. [OnexTponHbI pecypc] / Pexxum pmoctyma:

https://react.dev/learn, cBoO60HBIH (1aTa oOpamieHus 16.04.2026).

6. OdbunnanpHas nokymeHnrtamusi Bootstrap 5. [Onexrponnsbiit pecypc] / Pexum
noctyna: https://getbootstrap.com/docs/5.0/getting—started/introduction/, cBOOOIHBIN
(mara o6pamenus 17.04.2026).

7. OdunmanbHas qoOKyMeHTaus Swagger. [ OneKTpoHHbIN pecypc] / Pexum mocryna:

https://swagger.io/docs, cBoboaHbIH (s1aTa oOpamenus 18.04.2026).


https://www.postgresql.org/docs/current/index.html
https://getbootstrap.com/docs/5.0/getting-started/introduction/

Ipuiaoxenune A
(o0s13aTesIbHOE)
Web-npunoxenue cocraBienus pacrnucanus BY3a

UML-nguarpamMmmel



ITpunoxenue A.1 — UML-nuarpamma npereaeHTOB UCIIOIb30BaHUS

“Boit B CMCTEMD

¢ BelATI U3 CMCTeMbl>

Npenopasatens T T =~ . _ «include»
— T includ b e T
({ PepakTnposats 3aHATME - — - — — — = «incuger a@;oaepuﬂ, orpauuueHMn}
- T - -
i

— !
[/3 o 3\] —— T i

?:pysurb thaitn "°p5‘"*e'f_‘i4 R ( Ypanute sansTie K

I ™ ~ o o !
A /
S A - —— i

— T 1 - T /
(YnpaBnsTe nons3osatenamu ) [ o » 4
LInp Mu) | <0Tl1paBMTb pacnucaHve Ha yTaep)KneHue) ’

—_— — \ — " ;/
N «includes» T ’
‘
— ~
L — — N 4
L — = — #
- - - .
%(oncmorpen pacnucaHue Ha yTBEp)KﬂeHMﬁ) S @EIHO.HHMTI: LT HODYHEHMID L
— _— Tt e _____5 ~ - I3
ALMUHUCTPATOP —_— _ - - —_— _ .
.
e — «include» -7
— — P
'\Pe,anTupmaa'rb pacnucaHue .-
S - T

— .

(_YTBepauTh pacnucaxue )
— -

T OTKNOHWTL pacnucaHue )
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daitn «main.py»

from fastapi import FastAPI

from fastapi.middleware.cors import CORSMiddleware
from app.core.database import engine, Base

from app.api.auth import router as auth_router

from app.api.admin import router as admin_ router
from app.api.teacher import router as teacher_ router

app = FastAPI (title="University Schedule API")

app.add middleware (
CORSMiddleware,
allow_origins=["*"],
allow_credentials=True,
allow methods=["*"],
allow_headers=["*"],

)

app.include_router (auth_router)
app.include_router (admin_router)
app.include_router (teacher_ router)

Gapp.on_event ("startup")
async def startup():
async with engine.begin() as conn:
await conn.run_sync (Base.metadata.create_all)

@app.get("/api/health")
async def health():
return {"status": "ok"}

®aiin «schedule validator.py»

from typing import List, Optional

from sqglalchemy.ext.asyncio import AsyncSession
from sglalchemy import select, func

from app.models.schedule item import SchedulelItem

from app.models.teaching assignment import TeachingAssignment

from app.models.classroom import Classroom

async def validate_schedule_ item(
db: AsyncSession,
teaching assignment id: int,
classroom id: int,
day of week: int,
pair number: int,
exclude item id: Optional[int] = None,
teacher_id override: Optional[int] = None,
group_id override: Optional[int] = None,
lesson_type override: Optional[str] = None,



collaboration _group id: Optional[int] = None,
) -> List[str]:
errors = []

assignment = await db.get (TeachingAssignment,
teaching assignment_id)
if not assignment:
errors.append ("HasHaueHne He HaNAeHO")
return errors

teacher_id = teacher_id override or assignment.user_id
group_id = group_id override or assignment.group_ id
lesson_type = lesson_type override or assignment.lesson_type

# 1. BaumsaTocTe ayamTopum
classroom conflict = select(ScheduleItem) .where (

SchedEleItem.classroom_id == classroom id,
Scheduleltem.day of week == day of week,
Scheduleltem.pair number == pair number,

Scheduleltem.status.in_(["pending", "approved"])
)
if exclude item id:
classroom conflict =
classroom conflict.where (ScheduleItem.id != exclude_item id)
if (await db.execute(classroom conflict.limit(1l))) .scalar():
errors.append ("AyouTopusi yxe BaHsiTa B 3TO BpeMsa'")

# 2. BamsaTocTe rpynme (c mckimoueHmeM collaboration-rpynmnsr)
group_conflict = (

select (Scheduleltem)

.join (TeachingAssignment)

.where (
TeachingAssignment.group_ id == group_id,
ScheduleIltem.day of week == day of week,
Scheduleltem.pair number == pair number,

ScheduleItem.status.in_(["pending", "approved", "draft",
"collaboration_invited"])
)
)
if exclude item id:
group_conflict = group conflict.where (ScheduleItem.id !'=
exclude_item id)
if collaboration _group id is not None:
group_conflict = group conflict.where (
ScheduleItem.collaboration master id !=
collaboration group id,
ScheduleItem.id !'= collaboration group id
)
if (await db.execute(group conflict.limit(l))) .scalar():
errors.append ("T'pynna yxe MMeeT BaHATME B 3TO BpeMs'")

# 3. BamaTocTeE mpenomaeBaTenss (Cc MckiodYeHMeM collaboration-
TpyIIs)



teacher conflict = (

select (ScheduleItem)

.join (TeachingAssignment)

.where (
TeachingAssignment.user_id == teacher id,
ScheduleIltem.day of week == day of week,
ScheduleItem.pair number == pair number,

Scheduleltem.status.in_(["pending", "approved", "draft",
"collaboration_invited"])
)
)
if exclude_item_id:
teacher conflict = teacher conflict.where(ScheduleItem.id !=
exclude_item id)
if collaboration_group_id is not None:
teacher conflict = teacher conflict.where (
ScheduleItem.collaboration master id !=
collaboration_group_ id,
ScheduleItem.id '= collaboration_group id
)
if (await db.execute(teacher_ conflict.limit(l))) .scalar():
errors.append ("llpenomaBaTens yxe BaHAT B 3TO BpeMa')

# 4. JlHeBHOM NMMUT TPYIIIH
count g = (
select (func.count())
.select_from(SchedulelItem)
.join (TeachingAssignment)
.where (
TeachingAssignment.group_ id == group_id,
ScheduleItem.day of week == day of week,
Scheduleltem.status.in_(["pending", "approved", "draft",
"collaboration_invited"])
)
)
if exclude_item_id:
count_gq = count_g.where(ScheduleItem.id != exclude_ item id)
if collaboration_group id is not None:
count_g = count_g.where (
SchedulelItem.collaboration master id !=
collaboration_group id,
ScheduleItem.id != collaboration_ group_ id
)
current_count = (await db.execute (count q)) .scalar()
if current_count >= 4:
errors.append (f"Y rpynns He MoxeT O6mTE GoNpmwe 4 nap B LEeHb
(centuac {current count})")

# 5. OBopymoBaume ayguTOopUM
classroom = await db.get(Classroom, classroom id)
if not classroom:

errors.append ("AyguTopuss He HauzgeHa')

return errors



if lesson_type == "lecture" and not classroom.has_ projector:
errors.append ("IOnss nexummu TpebyeTcss npoexTop')
if lesson_type in ("lab", "practice") and not
classroom.has computers:
errors.append ("Inss nabopaToOpHOM PaboTh HYXHE KOMIBIOTEPH")

return errors

®aiin «schedule utils.py»

from sqglalchemy.ext.asyncio import AsyncSession
from sglalchemy import select

from app.models.schedule_item import ScheduleItem
from app.models.user import User

from typing import List, Dict

async def get co_teachers for master(db: AsyncSession, master id:
int) -> List[str]:
BosepamaeTr cnmucok €MO mpenomaeaTejyieM, KOTOPHE IIPMHSIIN
npuIJameHmue
OIS JAHHOT'O MacTep-BaHATUS (collaboration_master_i ==
master id).
stmt = select(ScheduleItem) .where (
ScheduleItem.collaboration master_ id == master_ id,
SchedulelItem.invited user_ id.isnot (None)
)
invites = await db.execute (stmt)
invites = invites.scalars() .all()

co_names = []
for inv in invites:
if inv.invited user_ id:
user = await db.get(User, inv.invited user id)
if user:
co_names.append (user.full name)
return co_names

async def get teacher display name(db: AsyncSession, item:
ScheduleItem) -> str:

BosepamaeT cTpoky c $MO jexTopa M BCeX IPMHSIBUMX IpHUIJIalleHKE
COaBTOpPOB.
mwmw
ta = item.teaching assignment
if not ta or not ta.teacher:
return ""

main name = ta.teacher.full name



co_names = []

if item.collaboration master_ id is None:
# Macrep-3anuce (cosmaHa JIEeKTOPOM)
co_names = await get_co_teachers for master(db, item.id)
elif item.collaboration master id is not None and
item.invited user id is not None:
# [purnaweHme — nokaSHBaeM BCEeX, BKJKYas JIeKTOpa M3 MacTep-
sanucu
master = await db.get(Scheduleltem,
item.collaboration master_ id)
if master and master.teaching assignment and
master.teaching assignment. teacher:
main name = master.teaching assignment.teacher.full name
co_names = await get co_teachers for master(db,
master.id)
# IoBaBisieM TeKkyWero MNPUIVIAMIEHHOI'O, €CJMM OH He Y4YTEéH
user = await db.get(User, item.invited user_id)
if user and user.full name not in co_names:
co_names.append (user.full name)

all names = [main name] + [n for n in co_names if n !=
main name]
return ", ".Jjoin(all_names)

async def enrich_items with co_teachers(db: AsyncSession, items:
List[ScheduleItem]) -> Dict[int, str]:
IOnss cnmcka ScheduleItem BosBpamaeT cinoBapes {item.id:
teacher names_str}.
onrmMmMBHMpPyeT KOJIMYeCTBO BamnpocoB k BJI.
result = {}
master ids = [item.id for item in items if
item.collaboration master_ id is None]
if not master_ ids:
for item in items:
result[item.id] = await get_ teacher display name (db,
item)
return result

# BarpyxaeM Bce npurIJylalleHMsT AJIS 3TUX MacTepoB (6es ¢miaeTpa mo
craTycy)

stmt = select(ScheduleItem) .where (
ScheduleItem.collaboration master id.in_ (master_ ids),
ScheduleItem.invited user_ id.isnot (None)

)

invites await db.execute (stmt)

invites = invites.scalars().all()

# T'pynnupyem npenomaBarenen no master id
invites by master: Dict[int, List[User]] = ({}



for inv in invites:
if inv.invited user id:
user = await db.get(User, inv.invited user_id)
if user:

invites by master.setdefault(inv.collaboration master_ id,
[1) .append (user)

for item in items:
if item.collaboration master id is None:
ta = item.teaching assignment
main name = ta.teacher.full name if ta and ta.teacher

else ""

co _names = [u.full name for u in
invites by master.get(item.id, [])]

all names = [main name] + [n for n in co_names if n !=
main name]

result[item.id] = ", ".join(all_names)

else:
result[item.id]

await get_teacher display name (db,
item)
return result

daiin «save assignments.py»

from sqglalchemy.ext.asyncio import AsyncSession

from sqglalchemy.future import select

from app.models.student group import StudentGroup

from app.models.classroom import Classroom

from app.models.discipline import Discipline

from app.models.user import User

from app.models.teaching assignment import TeachingAssignment
from app.core.security import hash password

from typing import Dict, Any

async def save parsed data(data: Dict[str, Any], db: AsyncSession)
-> Dict[str, int]:

stats = {'groups': 0, 'classrooms': 0, 'disciplines': O,
'teachers': 0, 'assignments': 0}

# T'pynnm
for gname in data.get('groups', []):
res = await
db.execute (select (StudentGroup) .where (StudentGroup.name == gname))

if not res.scalar one_or none():
db.add (StudentGroup (name=gname) )
stats['groups'] +=1

# Aynuropmum
for room in data.get('classrooms', []):



res = await
db.execute (select (Classroom) .where (Classroom.number ==
room[ 'number']))
existing = res.scalar_one_or none()
if not existing:
db.add (Classroom (
number=room[ 'number'],
has projector=room.get('has_projector',6 False),
has computers=room.get('has_computers', False)
))
stats['classrooms'] +=1
else:
existing.has projector
existing.has_projector)
existing.has_computers
existing.has_ computers)

room.get ('has_projector’',

room.get ('has_computers',

# IMCUMIIIMHE
for disc in data.get('disciplines', []):
res = await
db.execute (select (Discipline) .where (Discipline.name ==
disc['name']))
if not res.scalar one_or none():
db.add (Discipline (
name=disc|['name'],
semester=disc.get('semester', ''),
hours_lecture=disc.get('hours_lecture',6 0),
hours lab=disc.get('hours_lab', 0),
hours practice=disc.get('hours_practice', 0)
))

stats['disciplines'] +=1

# [penomaBaTenu
for tdata in data.get('teachers', []):
full name = tdata['full name']
result = await db.execute (select (User) .where (User.full name
== full name))
user = result.scalar one_or none()
if not user:
username = full name.lower().replace(' ', '_"')
user = User (
username=username,
password hash=hash password('teacherl23'),
full name=full name,
role='teacher’,
academic_degree=tdata.get('degree', ''),
department=tdata.get('department’', '')
)
db.add (user)
stats['teachers'] +=1
else:
user.academic_degree = tdata.get('degree', '') or
user.academic_degree



user .department = tdata.get('department'’,
user .department

await db.flush()

# Hasnauenus
for assign in data.get('assignments', []):
user_res = await
db.execute (select (User) .where (User.full name ==
assign['teacher name']))
user = user_res.scalar one_or none()
if not user:
continue
disc_res = await
db.execute (select (Discipline) .where (Discipline.name ==
assign['discipline name']))
disc = disc_res.scalar_one_or none()
if not disc:
continue
group_res = await

vv) or

db.execute (select (StudentGroup) . where (StudentGroup.name ==

assign['group name']))
group = group_res.scalar one_or none()
if not group:
continue

# Honmyuaem ID IOONOJIHUTEJNILHEIX MpenofaBaTelen
secondary ids = []
if assign.get('secondary teacher names'):

for s name in assign]'secondary teacher names']:

S_user = await

db.execute (select (User) .where (User.full name == s_name))

S_user = s_user.scalar_one_or_none()
if s _user:
secondary ids.append(s_user.id)

exist = await db.execute(
select (TeachingAssignment) .where (

TeachingAssignment.user_id == user.id,
TeachingAssignment.discipline id == disc.id,
TeachingAssignment.group id == group.id,

TeachingAssignment.lesson_type ==
assign['lesson_type']
)
)

if exist.scalar one_or none():
continue

db.add (TeachingAssignment (
user_id=user.id,
discipline_id=disc.id,
group_id=group.id,
lesson_type=assign['lesson_type'],



total hours=assign.get('total hours',6 0),
secondary teacher ids=secondary ids

))

stats['assignments'] += 1

await db.commit ()
return stats

daiin «excel export.py»

import openpyxl

from openpyxl.styles import Font, Alignment, Border, Side,
PatternFill

from openpyxl.utils import get column letter

from io import BytesIO

from sqglalchemy.ext.asyncio import AsyncSession

from sqglalchemy import select

from sqglalchemy.orm import joinedload

from app.models.schedule_item import ScheduleItem

from app.models.teaching assignment import TeachingAssignment
from app.services.schedule utils import

enrich items with co_teachers

$ —————-—- Crmmm —---------

thin side = Side(style='thin')

thick side = Side(style='medium')

thin border = Border (left=thin side, right=thin side, top=thin_side,
bottom=thin_side)

day sep border = Border (left=thin side, right=thick_side,
top=thin_side, bottom=thin_side)

header fill = PatternFill (start color="DI9DI9D9", end color="DI9DIDI",
fill type="solid")

header font = Font(name='Calibri', bold=True, size=10)

normal font = Font(name='Calibri', size=9)

small font = Font(name='Calibri', size=8)

wrap alignment = Alignment (wrap_ text=True, vertical='top',
horizontal='left')

center alignment = Alignment (horizontal='center',6 vertical='center')
time center_ alignment = Alignment (horizontal='center',
vertical='center', wrap_ text=True)

def auto_fit row _heights(ws, max chars per line=30):

mwmwn

ABTOnom6op BHCOTH CTPOK: oOmpefessieT MaKCHMMalbHOE KOJIMYEeCTBO
CTPOK TeKCTa

B siYyeMKaxX CTPOKM (C ydéToM oOb6meAMHEHMsI) M yCTaHABJIMBAET BHICOTY.

mwan

for row in ws.iter rows():

max lines =1



for cell in row:
if isinstance(cell, openpyxl.cell.cell.MergedCell):
continue
if cell.value and isinstance(cell.value, str):
lines = cell.value.split('\n'")
# YumTeBaeM BOBMOXHEHII [E€PEHOC MO WMPMUHE CcTOoNbua
total lines = 0
for line in lines:
if len(line) > max chars per line:
total lines += (len(line) //
max chars per line) + 1
else:
total lines += 1
max lines = max(max_lines, total lines)
if max lines > 1:
ws.row_dimensions[row[0] .row] .height = max (15, max lines
* 15)

async def generate_schedule excel (db: AsyncSession, user_id: int |
None = None):
"""Ofmwas BEeAOMOCTE NpenofaBaTeliel C NOMETKOM HeHenu M IOJIHBIMM
rpadnuamMm. """
base query = (
select (ScheduleItem)
.options (
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment. teacher),
joinedload (ScheduleItem.classroom),

)

.where (ScheduleItem.status == 'approved')

)

if user_id is not None:
base_query =
base query.join(TeachingAssignment) .where (TeachingAssignment.user id
== user id)

result = await db.execute (base_ query)
items = result.unique() .scalars() .all()

teacher name map = await enrich_items with co_ teachers(db,
items)

teacher_schedule = {}
for item in items:

teacher = item.teaching assignment.teacher

if not teacher:

continue
t _id = teacher.id



if t id not in teacher_schedule:

teacher_ schedule[t_id] = {'teacher': teacher, 'items':
[1}
teacher_ schedule[t _id]['items'].append (item)

wb = openpyxl.Workbook ()

ws = wb.active

ws.title = "Pacmnmucaumue"

days = ['monepenvrHuk', 'BTOpHMK', 'cpegma', 'veTBepr',6 'maTHuuoa',
'cy66ora’ ]

slots_per day = 7

total cols = 2 + len(days) * slots per day # 44

# Baronoeox

ws.merge cells(start row=1l, start column=1, end row=1l,
end column=total cols)

main_title = "Pacmnmcaume saHsTMii Ha kadempe \"BrumciurennHas

TexHuka\" Ha BeceHHuN cemecTtp 2025-2026 yuebHoro roma"
ws.cell (row=1l, column=1, value=main title).font =
Font (name='Calibri', bold=True, size=14)
ws['Al'] .alignment = center_alignment
ws.row_dimensions[1l] .height = 35

# Nycrass crpoka 2
ws.append([])

# Crpoxa 3: pgHM Hegmenu (O6BeIMHEHHEIE)
ws.merge cells('A3:A4')

ws.merge cells('B3:B4"')

ws['A3'] = 'N /o’

ws['B3'] = '$.1.0."

ws['A3'] .font = header_ font

ws['B3'] .font = header font

ws['A3'] .alignment = center alignment
ws['B3'] .alignment = center_alignment
ws['A3'].fill = header fill
ws['B3'].fill = header fill

ws['A3'] .border = thin border
ws['B3'] .border = thin border

col = 3
for day in days:

ws.merge cells(start row=3, start column=col, end row=3,

end column=col + slots_per day - 1)

cell = ws.cell(row=3, column=col, value=day.capitalize())

cell.font = header_ font

cell.alignment = center_alignment
cell.fill = header fill

for ¢ in range(col, col + slots_per day):

border = day_sep border if c == col + slots_per day - 1

else thin border
ws.cell (row=3, column=c) .border = border



col += slots_per day

# Crpoka 4: BpeMs:
time slots = ['8.00-9.35', '9.50-11.25', '11.40-13.15",
'13.45-15.20', '15.35-17.10', '17.25-19.00',
'19.15-20.50"]
col = 3
for day idx in range(len(days)):
for s_idx, slot in enumerate(time_slots):
cell = ws.cell(row=4, column=col, value=slot)
cell.font = Font (name='Calibri', size=8)
cell.alignment = center_alignment
cell.fill = header fill
border = day sep border if s _idx == len(time_slots) - 1
else thin border
cell .border = border
col +=1

# IauHEe npenomaBaTesemn
row num = 5
for idx, (t_id, t_data) in enumerate (teacher_schedule.items(),
start=1) :
teacher = t_data['teacher']
ws.cell (row=row_num, column=1, value=idx).font = normal_ font
ws.cell (row=row_num, column=1l) .alignment = center_ alignment
ws.cell (row=row_num, column=l) .border = thin border
ws.cell (row=row_num, column=2, value=teacher.full name).font
= normal font
ws.cell (row=row_num, column=2).alignment =
Alignment (vertical='top', horizontal='left')
ws.cell (row=row_num, column=2) .border = thin border

schedule matrix = {day: {p: '' for p in
range (slots_per day)} for day in days}
for item in t_data['items']:
day idx = item.day of week - 1
if 0 <= day_idx < len(days):
day name = days[day_ idx]
pair_idx = item.pair number - 1
if 0 <= pair_idx < slots_per day:
week note = "'
if item.week type == 'odd':
week note = ' (meu.)'
elif item.week_type == 'even':
week note = ' (uér.)'’
teacher names = teacher name map.get(item.id,
teacher.full name)
info = (f"{item.teaching assignment.group.name
if item.teaching assignment.group else ''} "

f"{item. teaching assignment.discipline.name if
item. teaching assignment.discipline else ''} "



f"{'ax.' if
item. teaching assignment.lesson_type == 'lecture' else 'n6.'} "
f"{teacher names} "
f'"ayn. {item.classroom.number if
item.classroom else ''}"
f" {week_note}")
schedule matrix[day name] [pair idx] = info

col = 3
for day in days:
for pair in range(slots_per day):
cell = ws.cell (row=row_num, column=col,
value=schedule matrix[day] [pair])
cell.font = Font (name='Calibri', size=8)
cell.alignment = wrap_alignment
border = day sep border if pair == slots per day - 1
else thin border
cell .border = border
col +=1
row_num += 1

# ArTOmom6o0p BEICOTH
auto_fit row_heights (ws)

# Impmua cToN6UOB
ws.column dimensions['A'].width = 6
ws.column dimensions['B'].width = 22
for ¢ in range(3, total cols + 1):
ws.column dimensions[get_column letter(c)].width = 13

ws.sheet view.showGridLines = False

output = BytesIO()
wb . save (output)
output. seek (0)
return output

async def generate_student_ schedule_excel (db: AsyncSession,
group_id: int | None = None):
""'"CrygeHuYeCcKoOe paclaMCaHue C NpPaBMIILHEIM pasBIeJIieHMeM IO
Hepensm. """
base query = (
select (ScheduleItem)
.options (
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment. teacher),
joinedload (ScheduleItem.classroom),



.where (ScheduleItem.status == 'approved')
)
if group_id is not None:
base query =
base_query.join(TeachingAssignment) .where (TeachingAssignment.group i
d == group_id)

result = await db.execute (base_query)
items = result.unique () .scalars() .all()

# TonmyuaeM mMeHa mnpenojaBaTeleir (COaBTOPOB)

from app.services.schedule_utils import
enrich items with co_teachers

teacher name map = await enrich_items with co_ teachers(db,
items)

schedule by group = {}
for item in items:
group = item.teaching assignment.group
if not group:
continue
g_id = group.id
if g_id not in schedule_by group:
schedule_by group[g_id] = {'group': group, 'items': []}
schedule by group[g id]['items'] .append(item)

days_short = ['0OH', 'BT', 'CP', 'WT', 'OT', 'CB']
time_slots = [
'8:00-9:35', '9:50-11:25', '11:40-13:15',
'13:45-15:20', '15:35-17:10', '17:25-19:00', '19:15-20:50"'

groups = sorted(schedule by group.values(), key=lambda x:
x['group'] .name)
if not groups:
wb = openpyxl.Workbook ()
ws = wb.active
ws.title = "Pacnucaume"
ws['Al'] = "HeT yTBepXZEHHBX BaHATHUNA"
output = BytesIO()
wb . save (output)
output. seek (0)
return output

num_groups = len(groups)
cols_per group = 3
total_data cols = num groups * cols_per group

wb openpyxl .Workbook ()
ws = wb.active
ws.title = "Pacnucaume"

# T'pud yTBepxmeHuss (kak B opuI'MHAJe)



ws.merge cells(start row=1l, start column=1, end row=1,
end column=total data cols)

ws[ Al'] = '"VTBepmnam" PexTop NIV’

ws['Al'].font = Font (name='Calibri', bold=True, size=14)

ws['Al'] .alignment = center_ alignment

ws.merge cells(start row=2, start column=1, end row=2,
end column=total data cols)

ws['A2'] = '"/A.O.Tynsikoe/'

ws['A2'].font = Font (name='Calibri', bold=True, size=12)

ws['A2'] .alignment = center alignment

ws.merge cells(start row=3, start column=1, end row=3,
end column=total data cols)

ws['A3'] = 'Hawvaneumk YMY /B.A.ConoBner/'

ws['A3'].font = Font (name='Calibri', size=1l1l)

ws['A3'] .alignment = center alignment

ws.merge cells(start row=4, start column=1, end row=4,
end column=total data cols)

ws[ Ad'] = '26.01.2026"

ws['A4'].font = Font (name='Calibri', size=10)

ws['A4'] .alignment = center_ alignment

ws.append([]) # cTpoka 5

ws.merge cells(start_row=6, start_column=1, end row=6,
end column=total data cols)

“title = "Pacmmcamme BaHsiTmit ®BT Ha BeCeHHWM cemecTp 2025-2026
ya.r."

ws.cell (row=6, column=1, value=title).font =
Font (name='Calibri', bold=True, size=14)

ws['A6'] .alignment = center_alignment

ws.append([]) # cTpoka 7

# Barosnoekmum rpynn
row_num = 8
header_row = []
for g in groups:
header row.extend(['mum', 'wacm', g['group'].name])
for col_idx, value in enumerate (header row, start=l):
cell = ws.cell (row=row_num, column=col_ idx, value=value)
cell.font = header font
cell.alignment = center_alignment
cell.fill = header_ fill
cell .border = thin border
row_num += 1

# DamuHbBIE

for day idx, day in enumerate(days_short):
day num = day_idx + 1
day start row = row_num



for pair idx, slot_time in enumerate(time_slots):
pair num = pair idx + 1
upper_data = [] # cmmcox koprexeii: (odd text,
even_ text, all flag)
for g in groups:
item odd = next((it for it in g['items']
if it.day_of week == day num
and it.pair number == pair num
and it.week_type == 'odd'), None)
item even = next((it for it in g['items']
if it.day_of week == day num
and it.pair number == pair num
and it.week_ type == 'even'), None)
item all = next((it for it in g['items']
if it.day_of week == day num
and it.pair . number == pair num
and it.week_type == 'all'), None)

if item all:
disc =
f"{item_all.teaching assignment.discipline.name if
item all.teaching assignment.discipline else ''}\n({'mex.' if
1tem;all teaching assignment.lesson_type == 'lecture' else 'ma6.' if
item all.teaching assignment.lesson_type == 'lab' else ''})"
teacher = f"{teacher name map.get(item all.id,
''")} aym.{item _all.classroom.number if item all.classroom else ''}"
upper_data. append((None, None,
f"{disc}\n{teacher}"))
else:
odd_text = "'
even_ text = ''
if item odd:

disc_odd =
f"{item odd.teaching assignment.discipline.name if
item odd.teaching assignment.discipline else ''}\n({'mex.' if
item odd.teaching assignment.lesson_type == 'lecture' else 'ma6.' if
item odd.teaching assignment.lesson_type == 'lab' else ''})"

t odd = f"{teacher name map.get(item odd.id,
'')} ayn.{item_odd.classroom.number if item odd.classroom else ''}"

odd text = £"{disc_odd}\n{t_odd}"
if item even:
disc_even =
f"{item even.teaching assignment.discipline.name if

item even.teaching assignment.discipline else ''}\n({'mex.' if

item even.teaching assignment.lesson_type == 'lecture' else 'ma6.'

if item even.teaching assignment.lesson_ type == 'lab' else ''})"
t even =

f"{teacher name map.get(item even.id, '')} ay=x.

{item even.classroom.number if item even.classroom else ''}"

even_text = f"{disc_even}\n{t_even}"
upper_data.append((odd_text, even_text, None))

# CTpoMM BEepXHIO0 M HUXKHIOKN CTPOKU



upper_row = []
lower_row []
for g_idx, (odd, e
enumerate (upper_data) :
if all text is
upper_row.
lower row.
else:
upper_ row.

else

ll])

lower_row.

ven, all text) in

not None:
extend([day, slot_time, all_ text])
extend (['', ')

T
’

extend([day, slot_time, odd if odd

L)

’

extend(['', even if even else

# BanmciBaeM BepXHIOL

for col_idx, value
cell ws.cell

value=value)

cell.font no

cell.alignment

cell .border
row_num += 1

in enumerate (upper_row, start=l):
(row=row_num, column=col_ idx,

rmal font
= wrap_alignment
thin border

# BanmuciBaeM HMXHION

for col_idx, value
cell ws.cell

value=value)

cell.font

cell.alignment

cell .border
row_num += 1

in enumerate (lower_row, start=l):
(row=row_num, column=col_ idx,

small_font

wrap_alignment
thin border

# O6wmemuHsIEM AeHE M BpeMsI IO BEepPTHKAIN

for g_idx in range

base_col

ws.merge cells
start_column=base_ col,

end column=base col)
ws.merge_cells
start_column=base_ col+l,

end column=base col+l)

(num_groups) :

g idx * 3 + 1

(start_row=row_num-2,
end row=row_num-1,
(start_row=row_num-2,

end row=row_num-1,

ll])

ws.cell (row=row_num-2, column=base col+l) .alignment

time center alignment

# O6memmusieM stuerkyu all

for g_idx, (_,
if all text is
data_col =

not None:
g_idx * 3 + 3

ws.merge cells(start row=row_num-2,

start_column=data col,

end column=data col)

end row=row num-1,

_, all text) in enumerate (upper_data):



# O6memuHsIeM AeHE IO BEePTMKANM BHYTPM HAHS
for g_idx in range(num_groups) :
col day = g_idx * 3 + 1
if row num - 1 > day start row:
ws.merge cells(start row=day start row,
start_column=col_day,
end row=row_num-1,
end column=col_day)

# HuxkuMUI 3aroJIOBOK
footer row = header row
for col_idx, value in enumerate (footer_ row, start=1):
cell = ws.cell(row=row_num, column=col_ idx, value=value)
cell.font = header_ font
cell.alignment = center_alignment
cell.fill = header fill
cell .border = thin border
row_num += 1

# ABTOnOmGOpP BHCOTH
auto_fit row_heights (ws)

# lmpura cTon6uoB
for ¢ in range(l, total _data_cols + 1):
letter = get column_ letter(c)

if ¢ & 3 ==

ws.column dimensions[letter].width = 4
elif ¢ & 3 ==

ws.column dimensions[letter].width = 10
else:

ws.column dimensions[letter].width = 18
ws.sheet_view.showGridLines = False
output = BytesIO()
wb . save (output)

output. seek (0)
return output

®aiin «docx_parser.py»

import re
from docx import Document
from typing import List, Dict, Any, Optional

def normalize teacher name(raw_name: str) -> str:

name = raw_name.strip() .rstrip(',")
# Ymansiem yuéHile CTeneHM M BBaHUS
name = re.sub(r'\s+(cT\.\s*)?npenox(ararens)?\.?', '', name)

name = re.sub(r'\s+(x\.\s*[Tan]\.\s*u\.\s*,6 ?\s*)? (mouenr|
npobeccop |accucrent|cr\.\s*npenoxg\.?)\.?', '', name)



name = re.sub(r',6 ?\s*(x\.\w+\.\s*u\.\s*,6 ?\s*) * (gouent|npodeccop|

accucrenr|cr\.\s*npenoa\.?)?', '', name)
name = re.sub(r'\s+x\.o\.u\.', '', name)
name = re.sub(r'\s+x\.s\.u\.', '', name)

# NpmeBommM k dopmaTy "®ammnmst U.0."
match = re.match(r' ([A-SIE] [a-s&]+) \s* ([A-SE]\.) \s* ([A-SIE]\.)?"',

name)
if match:
last = match.group (1)
first = match.group(2) if match.group(2) else ''
middle = match.group(3) if match.group(3) else ''
return f"{last} {first}{middle}".strip()
return ' '.Jjoin(name.split())

def normalize room number (room: str) -> str:

"""[I[pBOOMT HOMEpP aymuTopumMm k enamHoMy bopmarTy: pycckast 'a',
nebmuc, umbppwr."""

room = room.strip ()

room = room.replace('a', 'a').replace('A', 'A'")

room = room.replace(' ', '')

room = re.sub(r' ([0-9]+) ([A-Sa-s1]) ', lambda m: m.group(l) +
m.group (2) .lower (), room)

return room

def expand group range(group_str: str) -> List[str]:
group_str = group_str.strip() .rstrip(',;')
if '-' not in group_str:
return [group_ str]
match = re.match(r'”*(.+?) (\d+)-(\d+)$', group_str)
if not match:
return [group_ str]
base = match.group (1)
start = int(match.group(2))
end = int(match.group(3))
return [f"{base}{i}" for i in range(start, end + 1)]

def extract_groups_ from text(text: str) -> List[str]:
groups = []
group_pattern = re.compile (r'\b(\d{2} [A-SEA-Z]+[\d]+
(?:-\d+)?)\b")
matches = group pattern.findall (text)
for match in matches:
groups.extend (_expand group_ range (match))
return groups

def extract hours(text: str) -> int:
match = re.search(r'\b(\d+)\b', text)
return int (match.group(l)) if match else 0

def extract name(text: str) -> Optional[str]:
match = re.search(r' ([A-SIE] [a-sé]+\s[A-SE]\.[A-SIE]\.?) ', text)
if match:
return normalize teacher name (match.group(1l))



return None

def parse_assignments(file path: str) -> Dict[str, Any]:
doc = Document(file path)
if not doc.tables:
raise ValueError ("B pmokyMeHTe HeT Tabinui")

disciplines_list = []

groups_set = set()

teachers _dict: Dict[str, Dict] = {}
assignments = []

room_set = set() # mpocTo HOMepa aymuTOPMII

# C6op cTpok m3 BCEX Tabiun
all rows = []
for table_idx, table in enumerate (doc.tables):
for row in table.rows:
cells = row.cells
if len(cells) < 6:
continue
row_text = [c.text.strip() for c in cells[:6]]
first = row_text[O0]
if first.startswith('+') or first.startswith('|') or
all(cell == '' for cell in row_text):
continue
if first in ('l-5 kxypcwm 6ak, cnen.', 'MarucrpaHTH',
'Baouno', 'IIOPYUEHUA', 'mpenomaBaTensM kabegpsr') :
continue
all rows.append (row_text)

print (£" [DEBUG] CobpanHo cTpok m3 BCcex Tabmuy: {len(all rows)}")

def is new_discipline (row):

disc = row[O0]

if not disc:
return False

if re.match(r'~\d{2}[A-SEA-Z]+[\d]+$', disc):
return False

if disc.isdigit():
return False

lower = disc.lower()

if lower in ('mexumm',6 'mabopaTopHrie', 'kypce', 'nopydYeHus'

'npenopgaBarTensM’', 'MarucTpaHTH', 'BaoudHO'):

return False

return True

current discipline = None
current_groups = []

current lecture hours 0
current lecturer name = None
current notes = ""

current rooms = ""



def flush current():
nonlocal current discipline, current_groups,
current_ lecture_hours, current lecturer name, current notes,
current rooms
if not current discipline or not current groups:
return
# Jexuun
if current lecturer name and current lecture hours > 0:
for grp in current groups:
assignments.append ( {
'teacher name': current lecturer name,
'discipline name': current discipline,
'group _name': grp,
'lesson_type': 'lecture',
'total_hours': current_lecture hours,
'notes': current notes,
'rooms': current rooms,
}
if not any(d['name'] == current discipline for d in
disciplines_list):
disciplines_list.append ({
'name': current discipline,
'semester': '2 cemecTp 2025/2026',
'hours_lecture': current_lecture hours,
'hours_lab': O,
'hours_practice': 0,
}

groups_set.update (current_groups)

for idx, row in enumerate(all_rows):
disc, grps, lect, lab, notes, rooms = row
# CobupaeM aymuTopmm M3 3TOM CTPOKM (TOJNBKO HOMepa, 6es

bnaros)
if rooms:
for rm in re.findall (r'\d[a-séA-sIEa-zA-Z]?-\d+', rooms):
room set.add(_normalize_room number (rm))
if is new_discipline(row):
flush_current()
current discipline = disc
current lecture_hours = _extract hours(lect)
current lecturer_ name = _extract_name(lect)
current notes = notes
current_rooms = rooms
current _groups = _extract groups from text(grps) if grps
else []

if current lecturer name and current lecturer name not
in teachers_dict:

teachers _dict[current lecturer name] = {
'full name': current_ lecturer name,
'degree': '',

'department': 'Kadempa BT'



else:
if grps:

current groups.extend(_extract groups_ from text (grps))
if notes and not current notes:
current notes = notes
if rooms and not current_ rooms:
current_rooms = rooms

# JlaBopaTopHEse
if lab and current discipline:

lab_hours = _extract hours(lab)
for d in disciplines list:
if d['name'] == current discipline:
d['hours_lab'] = max(d.get('hours_lab',6 0),
lab hours)
break
parts = re.split(r' (\b\d{2} [A-SEA-Z]+[\d]+(?:-\d+)?\b) "',
lab)
current_group lab = None
for part in parts:
part = part.strip()
if not part:
continue
if re.match(r'\b\d{2} [A-SEA-Z]+[\d]+(?:-\d+)?\b"',
part) :

current_group lab = part
else:
names = re.findall (r' ([A-SIE] [a-s&]+\s[A-SE]\. [A-
AE]I\.?)', part)
if not names:

continue
main teacher = normalize_ teacher name (names[0])
secondary = [ _normalize teacher name(n) for n in

names[1l:]]
for nm in names:
normalized = normalize teacher name (nm)
if normalized not in teachers dict:
teachers_dict[normalized] = {
'full name': normalized,
'degree': '',
'department': 'Kabempa BT'
}
groups_to_assign =
_expand_group_range (current group lab) if current group lab else
current groups
for grp in groups_to_assign:
assignments.append ({
'teacher name': main_teacher,
'secondary teacher names': secondary,
'discipline name': current discipline,
'group _name': grp,
'lesson_type': 'lab',



'total hours': lab_hours,
'notes': notes,
'rooms': rooms,

3]
groups_set.add(grp)

flush current()

$ ———————- [lapCHMHT' nNpMMedYaHMM LIS aAYAUTOPUM —————————-—
notes_full = []
start collecting = False
for paragraph in doc.paragraphs:
text = paragraph.text.strip()
if 'llpumeuanmsi' in text or 'Aymgmropmm:' in text:
start _collecting = True
if start collecting:
notes_full.append (text)
full notes = '\n'.join(notes_full)

# MHMUManusMpyeM CBOMCTBA ayOUTOPUI
room _props = {room: {'has projector': False, 'has_computers':
False} for room in room set}

# 1) Pas6mupaeM OCHOBHOe oOmMUCaHMe aygauTopui (nocine "AyguTopum:'")
main desc match = re.search(r'Aymuropmn: (.*)$', full notes,
re .MULTILINE)
if main _desc _match:
main desc = main _desc_match.group (1)
# PasbumpaeM Ha YacTM IO BansaTHM u "n"
statements = re.split(r',6 \s*|\s+mu\s+', main_desc)
for stmt in statements:
stmt = stmt.strip()
rooms_in_stmt = re.findall (r' (\d[a-széA-SIEa-zA-Z]?-\d+) ',
stmt)
if not rooms_in_ stmt:
continue
# OnpegensieM ¢yarm g 3TUX ayguTOpPWIA
has proj = 'ecTr npoekTop' in stmt or 'mpoekTop' in stmt
has_comp = 'komneioTep' in stmt
if 'meT npoexTopa' in stmt:
has _proj = False
if 'wonpxo koMneiTEpH' in stmt:
has comp = True
has _proj = False
for rm in rooms_in_stmt:
norm rm = normalize room number (rm)
if norm rm in room props:
room_props[norm_rm] [ 'has_projector'] has_proj
room props[norm rm]['has_computers'] = has_comp

# 2) Ayauropum nnsi nabopaTOpHHX paboT (JOGaBISIEM KOMIILIOTEPSI)
lab match = re.search(r'Aymuropunm anst nadopaTopHex pabor\s*\ (c
xomneiorepamMm\) \s* (.*) ', full notes)



if lab match:
lab list = lab match.group (1)
lab_rooms = re.findall (r' (\d[a-széA-SIEa-zA-Z]?-\d+) ',

lab list)
for rm in lab_rooms:
norm rm = normalize room number (rm)
if norm rm in room props:
room props[norm rm]['has computers'] = True

for room in ['76-204', '76-202']:
norm rm = normalize_ room number (room)
if norm rm in room props:
room props[norm rm]['has_projector'] = True
# xoMmeHTepH OCTaBJsIeM Kak eCcThk (ob6muHOo false)

# dopMMpyeM MTOI'OBBII CIMCOK ayOgUTOPMUM
classrooms_list = []
for room, props in room props.items():
classrooms_list.append({
'number': room,
'has_projector': props['has_projector'],
'has_computers': props['has_computers']

})

print (£" [DEBUG] Uror: rpynn={len(groups_set)},
HasHaueHun={len (assignments)}, maumcumumiumu={len(disciplines_list)},
aymuropun={len (classrooms_ list)}")
return {
'assignments': assignments,
'groups': sorted(groups_set),
'teachers': sorted(teachers_dict.values(), key=lambda x:
x['full name']),
'disciplines': disciplines_list,
'classrooms': classrooms_list,

@aitn «user _schemas.py»

from pydantic import BaseModel
from typing import Optional

class UserCreate (BaseModel) :
username: str
password: str
full name: str

class UserResponse (BaseModel) :
id: int
username: str
full name: str
role: str



class Config:
from_attributes = True

class Token (BaseModel) :
access_token: str
token_ type: str

daiin «teacher schemas.py»

from pydantic import BaseModel
from typing import Optional
from datetime import datetime

class TeacherAssignmentOut (BaseModel) :
id: int
discipline name: str
group name: str
lesson_type: str
total_hours: int

class Config:
from_attributes = True

@staticmethod
def from orm(obj):
return TeacherAssignmentOut (
id=obj.id,
discipline name=obj.discipline.name if obj.discipline
else "",

group_name=ob]j.group.name if ob]j.group else "",
lesson_type=obj.lesson_type,
total hours=obj.total hours,

)

class ClassroomOut (BaseModel) :
id: int
number: str
has_projector: bool
has_computers: bool
suitable: Optional[bool] = True

class Config:
from_attributes = True

class ScheduleItemOut (BaseModel) :
id: int
teaching assignment id: int
classroom id: int
day of week: int
pair number: int
week_ type: str



status: str

created_at: Optional[datetime] = None
discipline name: Optional[str] = None

group _name: Optional[str] = None
lesson_type: Optional[str] = None

teacher name: Optional[str] = None

classroom number: Optional[str] = None
submit note: Optional[str] = None
rejection_reason: Optional[str] = None
proposed by admin: Optional[str] = None
invited user_ id: Optional[int] = None
collaboration _master_id: Optional[int] = None
collaboration _history: Optional[list] = None

class Config:
from attributes = True

class ScheduleltemCreate (BaseModel) :
teaching assignment id: int
classroom id: int
day of week: int
pair number: int
week type: Optional[str] = "all"

class AvailableSlotsResponse (BaseModel) :
slot_free: bool
free_classrooms: list[ClassroomOut]

®aitn «admin_schemas.py»

from pydantic import BaseModel
from typing import Optional

# --- Group ---

class GroupCreate (BaseModel) :
name: str
course: int
specialty: str

class GroupUpdate (BaseModel) :
name: Optional[str] = None
course: Optional[int] = None
specialty: Optional[str] = None

class GroupOut (BaseModel) :
id: int
name: str
course: Optional[int] = None
specialty: Optional[str] = None
class Config:
from attributes = True



# --- Classroom ---

class ClassroomCreate (BaseModel) :
number: str
capacity: int = 0
has_projector: bool = False
has_computers: bool = False
building: Optional[str] = None

class ClassroomUpdate (BaseModel) :
number: Optional[str] = None
capacity: Optional[int] = None

has_projector: Optional[bool] = None
has computers: Optional[bool] = None
building: Optional[str] = None
class ClassroomOut (BaseModel) :
id: int
number: str
capacity: int
has_projector: bool
has_computers: bool
building: Optional[str] = None
class Config:
from attributes = True
#$ --- Discipline ---
class DisciplineCreate (BaseModel) :
name: str
semester: Optional[str] = None
hours_ lecture: int = 0
hours_lab: int = 0
hours practice: int = 0
class DisciplineUpdate (BaseModel) :
name: Optional[str] = None
semester: Optional[str] = None
hours_lecture: Optional[int] = None
hours_lab: Optional[int] = None
hours_practice: Optional[int] = None
class DisciplineOut (BaseModel) :
id: int
name: str
semester: Optional[str] = None
hours_lecture: int
hours lab: int
hours_practice: int
class Config:
from attributes = True
# --- Teacher (User with role=teacher) -

class TeacherOut (BaseModel) :
id: int



username: str
full name: str
role: str
academic_degree: Optional[str] = None
department: Optional[str] = None
class Config:

from attributes = True

class TeacherCreate (BaseModel) :
username: str
password: str
full name: str
academic_degree: Optional[str] = None
department: Optional[str] = None

# --- User management ---
class UserOut (BaseModel) :
id: int

username: str
full name: str
role: str
academic_degree: Optional[str] = None
department: Optional[str] = None
class Config:

from attributes = True

class UserCreate (BaseModel) :
username: str
password: str
full name: str
role: str = 'teacher'
academic_degree: Optional[str] = None
department: Optional[str] = None

class UserUpdate (BaseModel) :

username: Optional[str] = None

full name: Optional[str] = None

role: Optional[str] = None

academic_degree: Optional[str] = None

department: Optional[str] = None

password: Optional[str] = None # HOBBII NApPOJNL, €CaM HYXHO
CMEeHUTH

@Dail1 «user.py»

from sgqlalchemy import Column, Integer, String, Enum, JSON
import enum
from app.core.database import Base

class UserRole(str, enum.Enum) :
teacher = "teacher”
admin = "admin"



class User (Base) :
__tablename__ = "users"

id = Column (Integer, primary key=True, index=True)

username = Column (String(50), unique=True, nullable=False,
index=True)

password hash = Column(String(255), nullable=False)

full name = Column(String(100), nullable=False)

role = Column (Enum(UserRole), nullable=False,
default=UserRole. teacher)

# Homss nmpenopmaBaTenss (MoryT 6HTE NULL Oiss agMMHOB)
academic_degree = Column(String(50))

department = Column (String(100))

constraints_json = Column (JSON, default=dict)

daiin «teaching assignment.py»

from sqlalchemy import Column, Integer, String, ForeignKey,
UniqueConstraint, JSON

from sglalchemy.orm import relationship

from app.core.database import Base

class TeachingAssignment (Base) :
__tablename__ = "teaching assignments"

id = Column (Integer, primary key=True, index=True)

user_id = Column(Integer, ForeignKey ("users.id"),
nullable=False)

discipline id = Column(Integer, ForeignKey("disciplines.id"),
nullable=False)

group_id = Column(Integer, ForeignKey ("student groups.id"),
nullable=False)

lesson_type Column (String(20) , nullable=False)

total hours = Column(Integer, default=0)

secondary teacher ids = Column (JSON, default=list)

teacher = relationship("User", backref="assignments")
discipline = relationship("Discipline", backref="assignments")
group = relationship ("StudentGroup", backref="assignments")

__table _args__ = (
UniqueConstraint('user_id', 'discipline id', 'group id',
'lesson_type', name='uq_ teaching assignment'),

)

@aiin «student_group.py»

from sqglalchemy import Column, Integer, String
from app.core.database import Base



class StudentGroup (Base) :
__tablename___ = "student_groups"

id = Column (Integer, primary key=True, index=True)

name = Column (String(20), unique=True, nullable=False,
index=True)

course = Column (Integer)

specialty = Column (String(100))

®aiin «schedule item.py»

from sgqlalchemy import Column, Integer, String, ForeignKey,
DateTime, Text, CheckConstraint, JSON

from sqglalchemy.orm import relationship

from sqglalchemy.sql import func

from app.core.database import Base

class SchedulelItem(Base) :
__tablename__ = "schedule_ items"

id = Column (Integer, primary key=True, index=True)
teaching assignment_id = Column (Integer,
ForeignKey ("teaching assignments.id"), nullable=False)
classroom_id = Column(Integer, ForeignKey ("classrooms.id"),
nullable=False)
day of week = Column(Integer, nullable=False)
pair number = Column(Integer, nullable=False)
week type = Column(String(10), default="all")
status = Column (String(30) , default="draft")
created by = Column(Integer, ForeignKey ("users.id"))
created at = Column(DateTime (timezone=True),
server default=func.now())
updated at = Column (DateTime (timezone=True),
onupdate=func.now())

submit note = Column (Text, nullable=True)
rejection_reason = Column (Text, nullable=True)
proposed by admin = Column(String(30), nullable=True)

invited user id = Column(Integer, ForeignKey ("users.id"),
nullable=True)

collaboration master id = Column(Integer,
ForeignKey ("schedule items.id"), nullable=True)

# Ucropmust coobmwenmii: cnmcok {author id, author name, message,
timestamp}

collaboration history = Column(JSON, default=list)

teaching assignment = relationship ("TeachingAssignment")
classroom = relationship("Classroom")

__table args_ = (



CheckConstraint ('pair number >= 1 AND pair number <= 6',
name='check pair number'),

)

@aiin «discipline.py»

from sglalchemy import Column, Integer, String
from app.core.database import Base

class Discipline (Base) :
__tablename__ = "disciplines"

id = Column (Integer, primary key=True, index=True)
name = Column (String(200), nullable=False)
semester = Column (String(20))

hours lecture = Column(Integer, default=0)
hours_lab = Column(Integer, default=0)

hours practice = Column(Integer, default=0)

daiin «classroom.py»

from sqglalchemy import Column, Integer, String, Boolean
from app.core.database import Base

class Classroom(Base) :
__tablename__ = "classrooms"

id = Column (Integer, primary key=True, index=True)
number = Column (String(20), unique=True, nullable=False)
capacity = Column (Integer, default=0)

has projector = Column(Boolean, default=False)

has computers = Column(Boolean, default=False)

building = Column (String(20))

daiin «security.py»

from datetime import datetime, timedelta
from jose import jwt

from passlib.context import CryptContext
from app.core.config import settings

pwd _context = CryptContext (schemes=["bcrypt"], deprecated="auto")

def hash password(password: str) -> str:
return pwd context.hash (password)

def verify password(plain password: str, hashed password: str) ->

bool:
return pwd context.verify(plain password, hashed password)



def create_access_token(data: dict) -> str:
to_encode = data.copy ()
if "sub" in to_encode and not isinstance(to_encode["sub"], str):
to_encode["sub"] = str(to_encode["sub"])
expire = datetime.utcnow() +
timedelta (minutes=settings.ACCESS_TOKEN_ EXPIRE MINUTES)
to_encode.update({"exp": expire})
return jwt.encode(to_encode, settings.SECRET KEY,
algorithm="HS256")

def create_refresh token(data: dict) -> str:
to_encode = data.copy()
if "sub" in to_encode and not isinstance(to_encode["sub"], str):
to_encode["sub"] = str(to_encode["sub"])
expire = datetime.utcnow() +
timedelta (days=settings.REFRESH TOKEN EXPIRE DAYS)
to_encode.update({"exp": expire})
return jwt.encode(to_encode, settings.SECRET_KEY,
algorithm="HS256")

daiin «database.py»

from sqlalchemy.ext.asyncio import create_async_engine,
AsyncSession, async_sessionmaker

from sglalchemy.orm import DeclarativeBase

from app.core.config import settings

engine = create_async_engine (settings.DATABASE URL, echo=True)
async_session = async_sessionmaker (engine, class_=AsyncSession,
expire on_ commit=False)

class Base (DeclarativeBase) :
pass

async def get db() -> AsyncSession:
async with async_session() as session:
yield session

daiin «config.py»

from pydantic _settings import BaseSettings

class Settings (BaseSettings):
DATABASE URL: str
SECRET KEY: str
ACCESS_TOKEN_EXPIRE MINUTES: int = 30
REFRESH TOKEN EXPIRE DAYS: int = 7
class Config:
env_file = ".env"
env_file encoding = "utf-8"



settings = Settings ()

@aiin «teacher.py»

from fastapi import APIRouter, Depends, HTTPException, Query
from sglalchemy.ext.asyncio import AsyncSession

from sqglalchemy. future import select

from sqglalchemy.orm import joinedload

from fastapi.responses import StreamingResponse

from typing import List, Optional

from datetime import datetime

import app.schemas.teacher schemas as schemas

from app.core.database import get_db

from app.api.dependencies import get current user

from app.models.user import User

from app.models.teaching assignment import TeachingAssignment
from app.models.schedule_item import SchedulelItem

from app.models.classroom import Classroom

from app.models.student group import StudentGroup

from app.services.schedule validator import validate schedule item
from app.services.schedule utils import get_ teacher display name,
enrich items with co_teachers

router = APIRouter (prefix="/api/teacher", tags=["teacher"])

def add history(current history: list, author: User, action: str,
note: Optional[str] = None):
history = current history or []
history.append ({
"author_id": author.id,
"author name": author.full name,
"action": action,
"note": note or "",
"timestamp": datetime.utcnow() .isoformat ()

})

return history

@router.get ("/my-assignments",
response model=List[schemas.TeacherAssignmentOut])
async def my assignments (

db: AsyncSession = Depends (get_db),

current user: User = Depends(get current user)

direct = await db.execute (
select (TeachingAssignment)
.options (joinedload (TeachingAssignment.discipline),
joinedload (TeachingAssignment.group))
.where (TeachingAssignment.user_ id == current user.id)

)



direct = direct.unique() .scalars() .all()

all with secondary = await db.execute (

select (TeachingAssignment)

.options (joinedload (TeachingAssignment.discipline),

joinedload (TeachingAssignment.group))

.where (TeachingAssignment.secondary teacher_ ids.isnot (None))
)
all with secondary = all with secondary.unique () .scalars() .all()
additional = [ta for ta in all with secondary if current user.id

in (ta.secondary teacher ids or [])]

all assignments = list(direct) + additional

result = []
for ta in all_assignments:
co_teachers = []
for tid in (ta.secondary teacher ids or []):
if tid != current_user.id:
t = await db.get (User, tid)
if t:
co_teachers.append(t.full name)
if ta.user_id '= current user.id:

main_teacher = await db.get(User, ta.user_ id)

co_teachers.append(main_teacher.full name if
main_ teacher else 'HeusmecTHO')

result. append ({

'id': ta.id,

'discipline name': ta.discipline.name if ta.discipline
else '',

'group name': ta.group.name if ta.group else '',

'lesson_type': ta.lesson_type,

'total hours': ta.total hours,

'co_teachers': co_teachers

})

return result

@router.get (" /my-schedule",
response _model=List[schemas.ScheduleItemOut])
async def my schedule(

week type: Optional[str] = None,

db: AsyncSession = Depends (get_db),

current user: User = Depends(get current user)

owner_ query = (

select (Scheduleltem)

.join (TeachingAssignment)

.where (
TeachingAssignment.user_id == current user.id,
SchedulelItem.invited user_ id == None

)

.options (
joinedload (Scheduleltem. teaching assignment)



.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (ScheduleItem.classroom),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment. teacher)

)
)
if week_type in ("odd", "even"):
owner_ query =
owner_ query.where (ScheduleItem.week type.in ([week type, "all"]))

invited query = (
select (ScheduleItem)
.join (TeachingAssignment,
ScheduleItem. teaching assignment id == TeachingAssignment.id)

.options (
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (ScheduleItem.classroom),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment. teacher)

)

.where (
ScheduleItem.invited user_ id == current_user.id,
ScheduleItem.created by != current user.id
)
)
if week type in ("odd", "even"):

invited query =
invited query.where (ScheduleItem.week type.in_ ([week_type, "all"]))

owner_ items = (await

db.execute (owner_ query)) .unique() .scalars() .all()
invited items = (await

db.execute (invited query)) .unique () .scalars() .all()
all items = list(owner_items) + list(invited_ items)

# NonyuaeM cnoBapk C MMeHaMM MpelofaBaTeyel AN KaXLor'o BJeMeHTa
teacher name map = await enrich_items with co_teachers(db,
all items)

result = []
for item in all items:
ta = item.teaching assignment
result.append ({
"id": item.id,
"teaching assignment_id": item.teaching assignment_ id,
"classroom_ id": item.classroom_id,
"day of week": item.day of week,
"pair number": item.pair number,



"week type": item.week type,

"status": item.status,

"created_at": item.created_at,

"dlsc1p11ne name": ta. dlsc1p11ne.name if ta.discipline
else "",

"group name": ta.group.name if ta.group else "",

"lesson_type": ta.lesson_type,

"teacher name": teacher name map.get(item.id, ""),

"classroom number": item.classroom.number if
item.classroom else "",

"submit note": item.submit note,

"rejection_reason": item.rejection_reason,

"proposed by admin": item.proposed by admin,

"invited user id": item.invited user_ id,

"collaboratlon master_id": item. collaboratlon master_id,

"collaboratlon_hlstory"' item.collaboration hlstory or

[1,
})

return result

@router.get("/available-slots",
response_model=schemas.AvailableSlotsResponse)
async def available_ slots(

teaching assignment id: int = Query(...),
day of week: int = Query(...),
pair number: int = Query(...),

db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)
) :
assignment = await db.get(TeachingAssignment,
teaching assignment_id)
if not assignment:
raise HTTPException(status_code=404, detail="HasHaueHmume He
HaugeHo")
if assignment.user_id != current user.id and current_user.id not
in (assignment. secondary teacher ids or [1):
raise HTTPExceptlon(status_code =403, detail="HeT gmocTymna")

errors = await validate_schedule_ item(
db, teaching assignment id, classroom_ id=0,
day of week=day of week, pair number=pair number
)
slot free = not any(e for e in errors if "aymuropms" not in
e.lower())

lesson_type = assignment.lesson_type
all rooms_q = select(Classroom)
all rooms = (await db.execute(all_rooms_q)) .scalars() .all()

free_classrooms = []
for room in all rooms:
conflict = await db.execute (



select (ScheduleItem) .where (

Scheduleltem.classroom id == room.id,
ScheduleItem.day of week == day of week,
Scheduleltem.pair number == pair number,

Scheduleltem.status.in_(["pending", "approved"])
)
)

if not conflict.scalar_one_or none():
suitable = True

if lesson_type == "lecture" and not room.has projector:
suitable = False
elif lesson_type in ("lab", "practice") and not

room.has computers:

suitable = False
free classrooms.append ({

"id": room.id,
"number": room.number,
"has_projector": room.has projector,
"has computers": room.has computers,
"suitable": suitable,

})

return schemas.AvailableSlotsResponse (
slot_free=slot_ free,
free classrooms=free classrooms

@router.post("/schedule-items",
response_model=schemas.ScheduleItemOut)
async def create_schedule item(

item: schemas.ScheduleItemCreate,

note: Optional[str] = None,

db: AsyncSession = Depends (get_db),

current user: User = Depends(get current user)
) :

assignment = await db.get(TeachingAssignment,
item. teaching assignment_id)

if not assignment:

raise HTTPException(status_code=404, detail="HasHaueHmue He

HangeHo")

is collaborative = False
other teachers ids = []

if assignment.lesson_type == "lab" and
assignment.secondary teacher ids:
lecturer_assignment = await db.execute (
select (TeachingAssignment) .where (

TeachingAssignment.discipline_ id ==

assignment.discipline_id,
TeachingAssignment.group id == assignment.group_id,
TeachingAssignment.lesson_type == "lecture",



TeachingAssignment.user id == current user.id

)
)
if not lecturer assignment.scalar one_or none():
raise HTTPException(status_code=403, detail="Tomeko
JIEKTOP MOXEeT COSAaBaTh COBMECTHEE JlaBopaTOpHEE BaHSTUS'")
is collaborative = True
other teachers ids = assignment.secondary teacher_ ids
else:
if assignment.user_id !'= current user.id and current user.id
not in (assignment.secondary teacher_ids or []):
raise HTTPException(status_code=403, detail="HeT nocryna
K STOMy Hal3Ha4YeHMo'")

if is _collaborative:
busy teachers = []
for s_tid in other_ teachers_ ids:
conflict = await validate_schedule_ item(
db, item.teaching assignment id, item.classroom id,
item.day of week, item.pair number,
teacher_id override=s_tid
)
if any("lpenomaBarens" in e for e in conflict):
teacher = await db.get(User, s_tid)
busy teachers.append(teacher.full name if teacher
else f"ID {s_tid}")
if busy teachers:
raise HTTPException (
status_code=400,
detail=f"llpenomaBaTenn BaHATH B 3TO BpeMms: {',
'.join(busy_teachers)}"

)

errors = await validate_schedule_ item(
db, item.teaching assignment id, item.classroom id,
item.day of week, item.pair number
)
if errors:
raise HTTPException(status_code=400, detail=";
".join (errors))

status = "collaboration waiting" if is_collaborative else
"draft"

schedule_item = SchedulelItem(
teaching assignment id=item.teaching assignment id,
classroom id=item.classroom id,
day of week=item.day of week,
pair number=item.pair number,
week type=item.week_ type or "all",
status=status,
created by=current user.id,
submit note=note,



collaboration_history=|[
{
"author_id": current_user.id,
"author name": current user.full name,
"action": "created",
"note": note or "",
"timestamp": datetime.utcnow() .isoformat ()

}

] if is_collaborative else []
)
db.add (schedule_item)
await db.flush()

if is _collaborative:
for s_tid in other_teachers_ ids:

invitation = Scheduleltem/(
teaching assignment id=item.teaching assignment_ id,
classroom_id=item.classroom id,
day of week=item.day of week,
pair number=item.pair number,
week_type=item.week_type or "all",
status="draft",
created by=current user.id,
invited user_ id=s_tid,
collaboration master id=schedule_ item.id

)
db.add (invitation)

await db.commit ()
await db.refresh(schedule_ item)
return schedule_ item

@router.put("/schedule-items/{item id}",
response_model=schemas.ScheduleItemOut)
async def update_schedule_item(

item id: int,

item update: schemas.ScheduleItemCreate,

note: Optional[str] = None,

db: AsyncSession = Depends (get_db),

current user: User = Depends(get current user)

db item = await db.get(ScheduleItem, item id)
if not db_item:
raise HTTPException(status_code=404, detail="3ausaTue He
HangeHo")

can_edit = False

if db_item.created by == current user.id and db_item.status in
("collaboration waiting", "draft"):
can_edit = True
elif db item.invited user id == current user.id and

db_item.status in ("drafE", "collaboration waiting"):



can_edit = True

if not can_edit:
raise HTTPException(status_code=403, detail="Her gmocTyna K
5TOMYy BaHATHIO")

errors = await validate_schedule_ item(
db, item update.teaching assignment id,
item update.classroom_id,
item update.day of week, item update.pair number,
exclude_item id=item id,
collaboration_group id=db_item.collaboration master_id or
db item.id
)
if errors:
raise HTTPException(status_code=400, detail=";
".join(errors))

db _item.teaching assignment id =

item update.teaching assignment id
db_item.classroom_id = item update.classroom_id
db item.day of week = item update.day of week
db item.pair number = item update.pair number
db_item.week_type = item update.week_type or "all"

if db_item.collaboration master id is None:

if db_item.status == "draft":
pass

elif db_item.status == "collaboration waiting":
db _item.status = "draft"
invitations = (await db.execute (

select (SchedulelItem) .where (ScheduleItem.collaboration master_ id ==
db item.id)

)) .scalars () .all()

for inv in invitations:

inv.status = "draft"
else:
if db_item.status == "draft":
db _item.status = "collaboration waiting"

master = await db.get(ScheduleIlItem,
db_item.collaboration master_ id)
if master:

master.status = "draft"
elif db_item.status == "collaboration waiting":
db item.status = "draft"

master = await db.get(ScheduleIlItem,
db_item.collaboration master_ id)
if master:
master.status = "collaboration waiting"

if note:
db _item.collaboration history = _add history(



db _item.collaboration_ history or [], current user,
"edited", note

)

db _item.submit note = note

await db.commit ()
return db_item

@router.delete("/schedule-items/{item id}")
async def delete_schedule item(
item_id: int,
db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)

db item = await db.get(ScheduleItem, item id)
if not db_item:
raise HTTPException(status_code=404, detail="3ausaTue He
HangeHo")

can_delete = False

if db_item.created by == current user.id and db_item.status in
("draft", "collaboration waiting"):
can_delete = True
elif db _item.invited user_ id == current user.id:

can_delete = True

if not can_delete:
raise HTTPException(status_code=403, detail="Her gmocTymna'")

if db_item.collaboration master id is None:
from sglalchemy import delete
await db.execute (

delete (ScheduleItem) .where (ScheduleItem.collaboration master id ==
db_item.id)
)

await db.delete(db_item)
await db.commit ()
return {"message": "BaHsiTMe yznaneHo"}

@router.post("/schedule-items/submit")
async def submit_schedule (

note: Optional[str] = None,

db: AsyncSession = Depends (get_db),

current _user: User = Depends (get_current user)
) :

# HaxomuM BCe YEpPHOBMKM, I'Ae MOJBLBOBATENE SIBJISETCS COBpaTeseM
WY OPUIJIAMEHHBIM

user_items = await db.execute (

select (ScheduleItem)



.join (TeachingAssignment,

ScheduleItem. teaching assignment id == TeachingAssignment.id)
.where (
ScheduleItem.status == "draft",
(
(TeachingAssignment.user_id == current_user.id) |
(ScheduleItem.invited user id == current user.id)

)
)

user_items = user_items.scalars().all()

# T'pynnupyeM no MacTep-BanmucsiM
groups = {} # master_id -> cmmcox snemenToE (MacTep +
OpUTJIaeHNsT)
for item in user_ items:
if item.collaboration master id is None:
master_id = item.id
if master_id not in groups:
groups[master_ id] = [item]
else:
master id = item.collaboration master_ id
if master_id not in groups:
# BarpyxaeM MacTepa
master = await db.get(Scheduleltem, master id)
if master:
groups[master_id] = [master]
else:
continue
if item not in groups[master_id]:
groups [master_ id].append (item)

# [poBepsieM, UTO BCe 3JIEMEHTH B Trpynne mumMenT craryc draft
to_submit = []
for master_id, items_in group in groups.items():
all draft = all(it.status == "draft" for it in
items_in group)
if not all _draft:
continue # MOXHO BHOPOCHMTE OUMOKY, HO XIJsI [IPOCTOTSH
nponyckaeMm
to_submit.extend(items_in group)

if not to_submit:
raise HTTPException(status_code=400, detail="HeT uepHOBMKOB
Onss oTnpaBkmn')

# O6uomBJNsIEM cTaTyCH
for item in to_submit:
item.status = "pending"
if note is not None:
item.submit note = note
item.rejection_reason = None
item.proposed by admin = None



await db.commit ()
return {"message": f"OrnpamneHo Ha yTBepxpeHue: {len(to_submit)}
BaHATUM (BKJOYass COBMecCTHhe) "}

@router.post("/schedule-items/{item id}/accept-collaboration")
async def accept_collaboration(

item_id: int,

note: Optional[str] = None,

db: AsyncSession = Depends (get_db),

current user: User = Depends(get_current user)

invitation = await db.get(ScheduleItem, item id)
if not invitation or invitation.status !'= "draft" or not
invitation.invited user id:
raise HTTPException(status_code=404, detail="llpurnamenue He
HaMOeHO MM HEe MOXET OHTB IPMUHATO")

if invitation.invited user id != current user.id:
raise HTTPExceptlon(status code=403, “detail="3ro npurJameHmne
He mist Bac")

if invitation.collaboration master_id:
master = await db. get(ScheduleItem,
invitation.collaboration master id)
if master:
master.status = "draft"
related = await db.execute(

select (Scheduleltem) .where (ScheduleItem.collaboration master id ==
master.id)
)
for rel in related.scalars() .all():
rel.status = "draft"

invitation.status = "draft"
if note:
invitation.collaboration_history = _add history(
invitation.collaboration_history or [], current user,
"accepted", note

)

invitation.submit note = note

await db.commit ()
return {"message": "llpuryameHmMe MNPMHSTO, SBaHSATHE COIJIacoBaHO"}

@router.post("/schedule-items/{item id}/reject-collaboration")
async def reject_collaboration(

item_id: int,

reason: Optional[str] = None,

note: Optional[str] = None,



db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)

invitation = await db.get(ScheduleItem, item id)
if not invitation or invitation.status !'= "draft" or not
invitation.invited user_ id:
raise HTTPException(status_code=404, detail="l[lpurnameHne He
HaMOeHO MM He MOXeT OHTE OTKJIOHEHO'")
if invitation.invited user id != current_user.id:
raise HTTPException(status_code=403, detail="3To npurnamexHmne
He niuss Bac")

master = await db.get(Scheduleltem,
invitation.collaboration master id)
if not master:
raise HTTPException(status_code=404, detail="OcnomHoe
BaHATME He HaNugeHo")

from sqglalchemy.orm import selectinload

ta_query =
select (TeachingAssignment) .options (selectinload (TeachingAssignment.g
roup) ) .where (TeachingAssignment.id == master.teaching assignment id)

ta_result = await db.execute (ta_query)
assignment = ta result.scalar one_or none()
if not assignment or not assignment.group:
raise HTTPException(status_code=400, detail="HasnaueHue unu
Tpynmna He HauaeHH")

original group = assignment.group
subgroupl name = f"{original group.name}/1"
subgroup2 name = f"{original group.name}/2"

sub_exists = await db.execute (

select (StudentGroup) .where (StudentGroup.name.in ([subgroupl name,
subgroup2 name]))
)
if sub exists.scalars() .first():
raise HTTPException(status_code=400, detail="loprpynns yxe
cyumecTByioT")

sgl = StudentGroup (name=subgroupl name,

course=original group.course, specialty=original group.specialty)
sg2 = StudentGroup (name=subgroup2 name,

course=original_ group.course, specialty=original_ group.specialty)
db.add (sgl)
db.add (sg2)
await db.flush()

lecturer id = assignment.user_id
secondary id = current user.id

db.add (TeachingAssignment (



user_ id=lecturer id,
discipline id=assignment.discipline_ id,
group_id=sgl.id,
lesson_type="lab",
total hours=assignment.total hours

))

db.add (TeachingAssignment (
user_id=secondary id,
discipline id=assignment.discipline_id,
group_id=sg2.id,
lesson_type="lab",
total_hours=assignment.total hours

))

from sqlalchemy import delete
await db.execute (
delete (ScheduleItem) .where (
SchedulelItem. teaching assignment_id == assignment.id,
ScheduleItem.status.in_(["draft",
"collaboration waiting", "collaboration invited"])
)
)

await db.delete (assignment)

await db.commit ()

return {"message": f'"I'pynna pasgeneHa Ha {subgroupl name} mu
{subgroup2 name}. Kaxzamy npenomapaTeNks Teneps paboraeT cCoO cCBoeMu
noprpynmnoi. "}

@router.post("/clear-proposed")
async def clear proposed (
db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)

items = await db.execute (
select (ScheduleItem)
.join (TeachingAssignment)
.where (TeachingAssignment.user id == current _user.id,
ScheduleItem.proposed by admin != None)
)
items = items.scalars() .all()
for item in items:
item.proposed by admin = None
await db.commit ()
return {"message": f"C6pomweno npegnoxenmi: {len(items)}"}

@router.get ("/export-my-schedule")
async def export my schedule (
db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)



from app.services.excel export import generate_schedule excel

excel file = await generate_schedule_excel (db,
user_id=current_user.id)
return StreamingResponse (
excel file,
media type="application/vnd.openxmlformats-
officedocument. spreadsheetml. sheet",
headers={"Content-Disposition": f"attachment;
filename=my_ schedule {current user.full name}.xlsx"}

)

@router.get ("/public-schedule-data")
async def public_schedule data(
db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)

base query = (

select (ScheduleItem)

.options (
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment. teacher),
joinedload (ScheduleItem.classroom),

)

.where (ScheduleItem.status == 'approved')

)

result = await db.execute (base_query)
items = result.unique () .scalars() .all()

# NonmyuaeM mMeHa npenojaBaTeliel AJIST KaXLOI'O SJIEMEHTAa

teacher name map = await enrich_items with co_teachers(db,

items)

teacher_schedule = {}
for item in items:
teacher = item.teaching assignment.teacher
if not teacher:
continue
t _id = teacher.id
if t_id not in teacher_schedule:

teacher schedule[t_id] = {'teacher': teacher,

[1}

teacher_ schedule[t_id]['items'] .append (item)

days = ['noHemeneHuK', 'BTOpHUK', 'cpegma', 'uereepr',

'cy66ora’ ]

'items':

'naTHMOA ',

time_slots = ['8.00-9.35', '9.50-11.25', '11.40-13.15",



'13.45-15.20', '15.35-17.10', '17.25-19.00',
'19.15-20.50"]

rows = []
for idx, (t_id, t_data) in enumerate(teacher_schedule.items(),
start=1):
teacher = t_data['teacher']
row_data = {
'num': idx,
'teacher name': teacher.full name,
'cells': {}
}
for item in t_data['items']:
day idx = item.day of week - 1
if 0 <= day_idx < len(days):
pair idx = item.pair number - 1
if 0 <= pair _idx < 7:
key = f"{day_idx}-{pair_idx}"
week note = ''

if item.week type == 'odd':
week note = ' (meu.)'
elif item.week type == 'even':
week note = ' (uér.)'
teacher names = teacher name map.get(item.id,
teacher.full name)
info = (f"{item.teaching assignment.group.name
if item.teaching_assignment.group else ''} "

f"{item. teaching assignment.discipline.name if

item. teaching assignment.discipline else ''} "
f"{'ax.' if
item. teaching assignment.lesson_type == 'lecture' else 'n6.'} "

f"{teacher names} "
f'"ayn. {item.classroom.number if
item.classroom else ''}"
f" {week_note}")
row_data['cells'] [key] = info
rows.append (row_data)

return {
'days': days,
'time_slots': time_slots,

'rows': rows

@aiin «dependencies.py»

from fastapi import Depends, HTTPException, status

from fastapi.security import HTTPAuthorizationCredentials,
HTTPBearer

from jose import JWTError, jwt

from sglalchemy.ext.asyncio import AsyncSession



from sqglalchemy.future import select
from app.core.database import get_db
from app.core.config import settings
from app.models.user import User

security scheme = HTTPBearer ()

async def get current user(
credentials: HTTPAuthorizationCredentials =
Depends (security scheme),
db: AsyncSession = Depends (get_db)
) -> User:
token = credentials.credentials
credentials_exception = HTTPException (
status_code=status.HTTP_401 UNAUTHORIZED,
detail="Could not validate credentials",
headers={"WWW-Authenticate": "Bearer"},
)
try:
payload = jwt.decode(token, settings.SECRET KEY,
algorithms=["HS256"])
user_id = int(payload.get("sub"))
if user_id is None:
raise credentials_exception
except (JWTError, ValueError):
raise credentials_exception

result = await db.execute (select(User) .where (User.id ==
user_id))
user = result.scalar one_or_ none()
if user is None:
raise credentials_exception
return user

async def get current admin(current user: User =
Depends (get_current user)) -> User:
if current user.role !'= "admin":
raise HTTPException(status_code=status.HTTP_ 403 FORBIDDEN,
detail="Not enough permissions")
return current user

daiin «auth.py»

from fastapi import APIRouter, Depends, HTTPException, status
from fastapi.security import OAuth2PasswordRequestForm

from sglalchemy.ext.asyncio import AsyncSession

from sqglalchemy. future import select

from app.core.database import get_db

from app.core.security import hash password, verify password,
create_access_token, create_refresh token

from app.models.user import User, UserRole



from app.schemas.user schemas import UserCreate, UserResponse, Token
from app.api.dependencies import get current user

router = APIRouter (prefix="/api/auth", tags=["auth"])

@router.post("/register", response model=UserResponse)
async def register (user_data: UserCreate, db: AsyncSession =
Depends (get_db)) :

existing = await db.execute (select(User) .where (User.username ==
user_ data.username))

if existing.scalar _one_or none():

raise HTTPException(status_code=400, detail="Username

already registered")

user = User (
username=user_data.username,
password hash=hash password(user_ data.password),
full name=user data.full name,
role=UserRole. teacher # nmo ymMomuamumio
)
db.add (user)
await db.commit ()
await db.refresh (user)
return user

@router.post("/login", response model=Token)
async def login(form data: OAuth2PasswordRequestForm = Depends(),
db: AsyncSession = Depends(get_db)):

result = await db.execute (select(User) .where (User.username ==
form data.username))

user = result.scalar one_or none()

if not user or not verify password(form data.password,
user.password hash):

raise HTTPException(status_code=401, detail="Invalid

credentials")

access_token = create_access_token(data={"sub": str(user.id),
"role": user.role})

refresh token = create refresh_ token(data={"sub": str(user.id)})

return {"access_token": access_token, "token_ type": "bearer"}

@router.get("/me", response model=UserResponse)
async def read current user (current user: User =
Depends (get_current user)):

return current user

@router.put ("/change-password")
async def change_password (
old password: str,
new_password: str,
db: AsyncSession = Depends (get_db),
current user: User = Depends(get current user)



if not verify password(old password,
current user.password hash):
raise HTTPException(status_code=400, detail="Crapmyi naposns
HeBepeH")
current user.password hash = hash_password(new_password)
await db.commit ()
return {"message": '"llaponkr mMsMeHEH"}

daiin «admin.py»

from fastapi import APIRouter, Depends, HTTPException, UploadFile,
File, Query

from sglalchemy.ext.asyncio import AsyncSession

from sqglalchemy. future import select

from sqlalchemy.orm import joinedload

from fastapi.responses import StreamingResponse

from typing import List, Optional

import tempfile, os

from app.core.database import get_db

from app.api.dependencies import get current admin

from app.models.user import User

from app.models.student group import StudentGroup

from app.models.classroom import Classroom

from app.models.discipline import Discipline

from app.models.schedule_item import ScheduleItem

from app.models.teaching assignment import TeachingAssignment
from app.schemas import admin_ schemas

import app.schemas.teacher_ schemas as teacher_schemas

from app.services.docx parser import parse_assignments

from app.services.save_assignments import save_parsed data

from app.services.schedule_validator import validate_schedule_item
from app.services.excel export import generate schedule excel,
generate_ student_schedule_excel

from app.services.schedule_utils import get_ teacher_ display name,
enrich items with co_teachers

router = APIRouter (prefix="/api/admin", tags=["admin"])

$ ————————————————— Groups —----—-———————————————-—
@router.get("/groups", response model=List[admin_schemas.GroupOut])
async def list groups(db: AsyncSession = Depends (get db),
current user: User = Depends(get current_admin)):

result = await db.execute (select (StudentGroup))

return result.scalars().all()

@router.post("/groups", response_model=admin_schemas.GroupOut)
async def create_group(group: admin_ schemas.GroupCreate, db:
AsyncSession = Depends (get_db), current user: User =
Depends (get_current admin)):

db group = StudentGroup (**group.model dump())

db.add (db_group)



await db.commit ()
await db.refresh(db_group)
return db_group

@router.put("/groups/{group_id}",
response _model=admin_schemas.GroupOut)
async def update_group(group_id: int, group:
admin_schemas.GroupUpdate, db: AsyncSession = Depends (get_ db),
current user: User = Depends(get_ current_ admin)):
res = await
db.execute (select (StudentGroup) .where (StudentGroup.id == group_id))
db_group = res.scalar_one_or_none()
if not db_group:
raise HTTPException(status_code=404, detail="Group not
found")
for k, v in group.model dump (exclude unset=True) .items():
setattr (db_group, k, v)
await db.commit ()
return db_group

@router.delete ("/groups/{group_id}")
async def delete_group(group_ id: int, db: AsyncSession =
Depends (get_db) , current user: User = Depends (get current admin)):
res = await
db.execute (select (StudentGroup) .where (StudentGroup.id == group_id))
db group = res.scalar_one_or none ()
if not db_group:
raise HTTPException(status_code=404, detail="Group not
found")
await db.delete(db_group)
await db.commit ()
return {"message'": "Group deleted"}

# e Classrooms ———————=——=—=—————————=—
@router.get("/classrooms",
response model=List[admin_schemas.ClassroomOut])
async def list classrooms(db: AsyncSession = Depends (get_db),
current user: User = Depends(get current_admin)):

result = await db.execute (select(Classroom))

return result.scalars().all()

@router.post("/classrooms",
response model=admin_ schemas.ClassroomOut)
async def create_classroom(classroom: admin schemas.ClassroomCreate,
db: AsyncSession = Depends(get_db), current user: User =
Depends (get_current_admin)):
db classroom = Classroom(**classroom.model dump ())
db.add (db_classroom)
await db.commit ()
await db.refresh(db_classroom)
return db_classroom



@router.put("/classrooms/{classroom id}",
response model=admin_schemas.ClassroomOut)
async def update_classroom(classroom _id: int, classroom:
admin_schemas.ClassroomUpdate, db: AsyncSession = Depends (get db),
current user: User = Depends (get current_admin)):
res = await db.execute (select (Classroom) .where (Classroom.id ==
classroom _id))
db classroom = res.scalar_one_or none()
if not db_classroom:
raise HTTPException(status_code=404, detail="Classroom not
found")
for k, v in classroom.model dump (exclude_ unset=True) .items () :
setattr(db_classroom, k, v)
await db.commit ()
return db_classroom

@router.delete("/classrooms/{classroom id}")
async def delete_classroom(classroom id: int, db: AsyncSession =
Depends (get_db) , current user: User = Depends(get current admin)):

res = await db.execute (select (Classroom) .where (Classroom.id ==
classroom_id))

db classroom = res.scalar one_or none()

if not db_classroom:

raise HTTPException(status_code=404, detail="Classroom not

found")

await db.delete (db_classroom)

await db.commit ()

return {"message'": "Classroom deleted"}

- Disciplines ----—---=——===———————-
@router.get("/disciplines",
response model=List[admin_schemas.DisciplineOut])
async def list disciplines(db: AsyncSession = Depends (get db),
current user: User = Depends(get current_admin)):

result = await db.execute (select (Discipline))

return result.scalars () .all()

@router.post("/disciplines",
response model=admin_schemas.DisciplineOut)
async def create_discipline(discipline:
admin_schemas.DisciplineCreate, db: AsyncSession = Depends(get_db),
current user: User = Depends(get_ current admin)):
db discipline = Discipline(**discipline.model dump())
db.add(db_discipline)
await db.commit ()
await db.refresh(db _discipline)
return db discipline

@router.put("/disciplines/{discipline_id}",

response _model=admin_schemas.DisciplineOut)

async def update_discipline(discipline_id: int, discipline:
admin_schemas.DisciplineUpdate, db: AsyncSession = Depends(get_db),
current user: User = Depends (get current_admin)):



res = await db.execute (select(Discipline) .where (Discipline.id ==
discipline_id))
db _discipline = res.scalar_one_or none()
if not db_discipline:
raise HTTPException(status_code=404, detail="Discipline not
found")
for k, v in discipline.model dump (exclude unset=True) .items():
setattr(db_discipline, k, v)
await db.commit ()
return db discipline

@router.delete("/disciplines/{discipline_id}")
async def delete_discipline(discipline id: int, db: AsyncSession =
Depends (get_db) , current user: User = Depends(get current admin)):

res = await db.execute (select(Discipline) .where (Discipline.id ==
discipline_id))

db discipline = res.scalar_one_or none()

if not db_discipline:

raise HTTPException(status_code=404, detail="Discipline not

found")

await db.delete(db_discipline)

await db.commit ()

return {"message'": "Discipline deleted"}

- Teachers (Users) --—-————————————————-
@router.get("/teachers",
response model=List[admin_schemas.TeacherOut])
async def list teachers(db: AsyncSession = Depends (get_db),
current user: User = Depends(get current_admin)):

result = await db.execute (select (User) .where (User.role ==
"teacher"))

return result.scalars().all()

@router.post ("/teachers", response model=admin_ schemas.TeacherOut)
async def create_teacher (teacher: admin_ schemas.TeacherCreate, db:
AsyncSession = Depends(get_db), current user: User =
Depends (get_current_admin)):
exist = await db.execute (select (User) .where (User.username ==
teacher.username))
if exist.scalar one_or none():
raise HTTPException(status_code=400, detail="Username
already exists")
from app.core.security import hash password
user = User (
username=teacher.username,
password hash=hash password(teacher.password),
full name=teacher.full name,
role="teacher",
academic_degree=teacher.academic_degree,
department=teacher.department
)
db.add (user)
await db.commit ()



await db.refresh (user)
return user

# - Upload assignments ------————————————--
@router.post (" /upload-assignments")
async def upload_assignments (

file: UploadFile = File(...),

db: AsyncSession = Depends (get_db),

current _user: User = Depends(get_current_ admin)

if not file.filename.endswith('.docx'):
raise HTTPException(status_code=400, detail="Tonexo .docx
danns nopmepxmBapTcsa'")

with tempfile.NamedTemporaryFile (delete=False, suffix='.docx')
as tmp:
content = await file.read()
tmp.write (content)
tmp path = tmp.name

try:
data = parse_assignments (tmp_path)
stats = await save parsed data(data, db)

return {
"status": "success'",
"stats": stats,
"summary": {

"groups_count": len(data['groups']),
"classrooms_count": len(data['classrooms']),
"disciplines_count": len(data['disciplines']),
"teachers count": len(data['teachers']),
"assignments count": len(data['assignments']),
}
}

except Exception as e:
raise HTTPException(status_code=500, detail=f"Omumbxa
napcuHra: {str(e)l}l")
finally:
os.unlink (tmp_ path)

$ ————————————————— Schedule approval --——-————————————————--
@router.get ("/pending-schedules")
async def pending schedules(db: AsyncSession = Depends (get db),
current user: User = Depends (get current_admin)):

subg = select(Scheduleltem.created by) .where (ScheduleItem.status
== "pending") .distinct()

res = await db.execute (subq)

teacher_ids = res.scalars() .all()

if not teacher_ ids:

return []

users = await
db.execute (select (User) .where (User.id.in_ (teacher ids)))

return users.scalars() .all()



@router.post("/approve/{teacher user id}")
async def approve_ schedule (
teacher user id: int,
db: AsyncSession = Depends (get_db),
current user: User = Depends(get_current_ admin)

# HaxomuMm Bce pending BaHaATHUSI OjisT STOT'O HNpernogaBaTessi (OCHOBHEHE)
items = await db.execute (

select (ScheduleItem)

.join (TeachingAssignment)

.where (
TeachingAssignment.user_id == teacher user id,
ScheduleItem.status == "pending"

)
)

items = items.scalars() .all()

# CobmpaeM Bce cBsiZaHHHE Bammucu (MacTep + HOpUIJAlIEHUS)
all to_approve = set()
for item in items:
if item.collaboration master id is None:
# Macrep
all to_approve.add(item)
invites = await db.execute (

select (SchedulelItem) .where (ScheduleItem.collaboration master_ id ==
item.id)
)
for inv in invites.scalars() .all():
all to_approve.add(inv)
else:
# [purnaweHme - pobGamByisieM ero M MacTepa
all to_approve.add(item)
master = await db.get(ScheduleIlItem,
item.collaboration master_ id)
if master:
all to_approve.add(master)

for item in all to_approve:
item.status = "approved"

await db.commit ()
return {"message": f"VrBepxmeno {len(all to_ approve)} BsauaTui
(BxkJOUasT coBMeCTH:e) "}

@router.post("/reject/{teacher user id}")
async def reject_schedule (
teacher user id: int,
reason: str = "",
propose_edits: bool = False,
db: AsyncSession = Depends (get_db),
current user: User = Depends (get current_ admin)



# HaxomuMm Bce pending BaHATHUSI OisT STOT'O NpernogaBaTess:
items = await db.execute (

select (ScheduleItem)

.join (TeachingAssignment)

.where (
TeachingAssignment.user_id == teacher user id,
ScheduleItem.status == "pending"

)
)

items = items.scalars () .all()

all to_reject = set()
for item in items:
if item.collaboration master_ id is None:
all to reject.add(item)
invites = await db.execute (

select (Scheduleltem) .where (ScheduleItem.collaboration master id ==
item.id)
)
for inv in invites.scalars() .all():
all to_reject.add(inv)
else:
all to reject.add(item)
master = await db.get(ScheduleItem,
item.collaboration master id)
if master:
all to reject.add(master)

for item in all to_reject:

item.status = "draft"
item.rejection_reason = reason
item.proposed by admin = "pending" if propose edits else

None

await db.commit ()
return {"message": f"OrknoHeHo {len(all_to_ reject)} sausTun"}

# ————————— [IpocMOTp pacnMcaHMs NpenofaBaTeNsT ————————-—-—
@router.get("/schedule/{teacher user id}",
response model=List[teacher_ schemas.ScheduleItemOut])
async def get teacher_ schedule(

teacher user id: int,

week_type: Optional[str] = None,

db: AsyncSession = Depends (get_db),

current user: User = Depends (get current admin)

teacher = await db.get (User, teacher user id)
if not teacher or teacher.role !'= "teacher":
raise HTTPException(status_code=404, detail="llpenomaraTens
He HamngeH")



# 1. BamsaTusi, rEme npenomaeaTeNb SIBJISIETCSI OCHOBHEM (user id)
owner_query = (
select (Scheduleltem)
.join (TeachingAssignment)
.where (
TeachingAssignment.user_id == teacher user_ id,
SchedulelItem.invited user id == None
)
.options (
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (SchedulelItem.classroom),
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment. teacher)

)

# 2. BamsTusi, rpme npenomaeaTens npuriaméH (invited user id)
invited _query = (

select (ScheduleItem)

.join (TeachingAssignment,
Scheduleltem. teaching assignment id == TeachingAssignment.id)

.where (ScheduleItem.invited user id == teacher user id)

.options (

joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (ScheduleItem.classroom),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment. teacher)

)

if week type in ("odd", "even"):
owner_ query =
owner query.where (Scheduleltem.week type.in ([week type, "all"]))
invited query =
invited query.where (Scheduleltem.week type.in ([week_ type, "all"]))

owner_ items = (await
db.execute (owner_query)) .unique () .scalars() .all()
invited items = (await

db.execute (invited query)) .unique() .scalars() .all()
all items = list(owner_items) + list(invited_ items)

# NomyuaeM mMeHa npenojaBaTelyieil (C coaBTOpaMM) IS KaxXgoTIo
BJIEMEeHTa

teacher name map = await enrich_items with co_teachers(db,
all items)



result = []
for item in all items:
ta = item.teaching_ assignment
result. append ({
"id": item.id,
"teaching assignment_id": item.teaching assignment_ id,
"classroom id": item.classroom_ id,
"day of week": item.day of week,
"pair number": item.pair number,
"week type": item.week type,
"status": item.status,
"created_at": item.created_at,
"discipline name": ta.discipline.name if ta.discipline
else "",
"group name": ta.group.name if ta.group else "",
"lesson_type": ta.lesson_type,
"teacher name": teacher name map.get(item.id, ""),
"classroom number": item.classroom.number if
item.classroom else "",
"submit note": item.submit note,
"rejection_reason": item.rejection_reason,
"proposed by admin": item.proposed by admin,
# nna coBMecTMMOCTM CO cxeMoM Lo6GaBJseM MNOJSA, KOTOPHEe
MOT'YyT OHTB HYXHH OGOPOHTY
"invited user id": item.invited user id,
"collaboration master id": item.collaboration master_ id,
"collaboration_history": item.collaboration_history or

[1,
})

return result

$ ————————- PefakTUMpPOBaHME BaHATUSA AIMMHMCTPATOPOM -—-————————-—
@router.put("/schedule-items/{item_id}",
response _model=teacher schemas.ScheduleItemOut)
async def admin update_schedule_item(
item_id: int,
item update: teacher schemas.ScheduleltemCreate,
propose: bool = False,
db: AsyncSession = Depends (get_db),
current user: User = Depends(get current_ admin)

db _item = await db.get(ScheduleItem, item_ id)
if not db_item:
raise HTTPException(status_code=404, detail="3ausaTue He
HanneHo")

if db_item.status not in ("draft", "pending"):
raise HTTPException(status_code=400, detail="PaspeweHo
PenaKTUMPOBATE TOJBKO YEPHOBMKM MIM OXMIAKNIMEe YTBEepPXIeHMUs'")

errors = await validate_schedule_item(
db, item update.teaching assignment id,
item update.classroom_id,



item update.day of week, item update.pair number,
exclude_item id=item id
)
if errors:
raise HTTPException(status_code=400, detail=";
".join (errors))

db_item.teaching assignment_id =
item update.teaching assignment id
db _item.classroom id = item update.classroom_ id
db item.day of week = item update.day of week
db _item.pair number = item update.pair number
db item.week_ type = item update.week_ type or "all"

if propose:
db _item.proposed by admin = 'pending'
# craTyc coxpaHseTcs, uTOOH NpenofaBaTeNk YBUAEJN M3MEHEHMe

await db.commit ()
return db_item

# ————————— Ypanenme BaHATUSA aIMMHMCTPATOPOM —————————-—
@router.delete("/schedule-items/{item id}")
async def admin delete_schedule_ item(

item id: int,

db: AsyncSession = Depends (get_db),

current _user: User = Depends(get_current_ admin)

db item = await db.get(ScheduleItem, item id)
if not db_item:
raise HTTPException(status_code=404, detail="3aunsTnMe He
HangeHo")

# Ecim sTo macrep-sammcek (collaboration master id is None),
yhoansieM BCe NpUIVIAlleHUS
if db_item.collaboration master_id is None:
from sqlalchemy import delete
await db.execute (

delete (ScheduleItem) .where (ScheduleItem.collaboration master id ==
db _item.id)
)

await db.delete(db_item)
await db.commit ()
return {"message": "3araTme ygmaneno"}

# ————————— CospmaHMe BaHATUA AOMUHUCTPATOPOM ——————=—=—=—-=—
@router.post("/schedule-items",
response _model=teacher schemas.ScheduleItemOut)
async def admin create_schedule_ item(
item: teacher_ schemas.ScheduleItemCreate,
teacher user_ id: int = Query(...),



propose: bool = False,
db: AsyncSession = Depends (get_db),
current user: User = Depends(get_current_ admin)

teacher = await db.get (User, teacher user id)
if not teacher or teacher.role != "teacher":
raise HTTPException(status_code=404, detail="llpenomaepaTens
He HamngeH")

assignment = await db.get (TeachingAssignment,
item. teaching assignment_id)
if not assignment:
raise HTTPException(status_code=404, detail="HasHaueHmue He
HaumeHo")

if assignment.user_id != teacher user id:
raise HTTPException(status_code=403, detail="Hasnauenmue He
ONPMHALJIEXKUT YyKasaHHOMYy NpenojaBaTein'")

errors = await validate_schedule_ item(
db, item.teaching assignment id, item.classroom id,
item.day of week, item.pair number
)
if errors:
raise HTTPException(status_code=400, detail=";
".join(errors))

schedule_item = ScheduleItem(
teaching assignment_ id=item.teaching assignment_ id,
classroom_id=item.classroom id,
day of week=item.day of week,
pair number=item.pair number,
week_type=item.week_type or "all",
status="draft",
created by=teacher user id

)

if propose:
schedule_item.proposed by admin = 'pending'

db.add (schedule_ item)

await db.commit ()

await db.refresh(schedule_ item)
return schedule_ item

¥ ——————- HasHaueHMs1 npenomaBaTeNss —————————-
@router.get("/teacher/{teacher user_ id}/assignments",
response model=List[teacher_ schemas.TeacherAssignmentOut])
async def get teacher assignments (

teacher user id: int,

db: AsyncSession = Depends (get_db),

current user: User = Depends(get_current_ admin)

teacher = await db.get (User, teacher user id)



if not teacher or teacher.role != "teacher":
raise HTTPException(status_code=404, detail="llpenomaepaTens
He HamngeH")

assignments = await db.execute (
select (TeachingAssignment)
.options (joinedload (TeachingAssignment.discipline),
joinedload (TeachingAssignment.group))
.where (TeachingAssignment.user_ id == teacher user_ id)
)
assignments = assignments.unique () .scalars().all()
return [teacher_ schemas.TeacherAssignmentOut.from orm(a) for a
in assignments]

$ - HocTynuile aymguTopum (agMmMH) —-——---——---
@router.get("/available-slots",

response _model=teacher schemas.AvailableSlotsResponse)
async def admin_available slots(

teaching assignment id: int = Query(...),
day of week: int = Query(...),
pair number: int = Query(...),

db: AsyncSession = Depends (get_db),

current user: User = Depends (get current_ admin)
) :

assignment = await db.get(TeachingAssignment,
teaching assignment_id)

if not assignment:

raise HTTPException(status_code=404, detail="HasHaueHmue He

HanmgeHo")

errors = await validate_schedule_ item(
db, teaching assignment id, classroom id=0,
day of week=day of week, pair number=pair number
)
slot free = not any(e for e in errors if "aymuropms" not in
e.lower())

lesson_type = assignment.lesson_type
all rooms_q = select(Classroom)
all rooms = (await db.execute(all_rooms_q)) .scalars() .all()

free_classrooms = []
for room in all rooms:
# IpoBepsieM, eCTB M XOTsI 6B OOHO BaHATHME, BaHMMaKIlEe STy
ayOUTOPMI0O B HNaHHEI CJOT
conflict query = select(ScheduleItem) .where (
Scheduleltem.classroom id == room.id,
ScheduleItem.day of week == day of week,
Scheduleltem.pair number == pair number,
Scheduleltem.status.in_(["pending", "approved"])
) .limit (1) # maM gocTaTOUYHO y3HATEL, €CTh JIM XOTb OXNHO
conflict = await db.execute(conflict query)
if conflict.scalar one _or none() is None: i HeT xoHQmMKTa



suitable = True

if lesson_type == "lecture" and not room.has projector:
suitable = False
elif lesson_type in ("lab", "practice") and not

room.has computers:
suitable = False
free classrooms.append ({
"id": room.id,
"number": room.number,
"has _projector": room.has projector,
"has_computers": room.has computers,
"suitable": suitable,

})

return teacher_ schemas.AvailableSlotsResponse (
slot free=slot free,
free_classrooms=free classrooms

# -——--—- JSON-nmauHsle mist obwen BepgoMocTM (agMmH) ---—--—-----
@router.get ("/schedule-data")
async def get schedule data(

db: AsyncSession = Depends (get_db),

current user: User = Depends(get_current_ admin)

base_query = (

select (Scheduleltem)

.options (
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group) ,
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment. teacher),
joinedload (SchedulelItem.classroom),

)

.where (ScheduleItem.status == 'approved')
)
result = await db.execute (base_query)
items = result.unique() .scalars() .all()

# IonyuaeM mMeHa HpenomaBaTejiel IS KaxZor'o BJIeMeHTa
teacher name map = await enrich_items with co_ teachers(db,
items)

teacher_ schedule = {}
for item in items:
teacher = item.teaching assignment.teacher
if not teacher:
continue
t_id = teacher.id
if t id not in teacher_schedule:



teacher schedule[t_id] = {'teacher': teacher, 'items':

[1}

teacher schedule[t_id]['items'].append (item)

days = ['noHemeneHMK', 'BTOpHUK', 'cpezma', 'uerBepr', 'maTHUna',
'cy66ora’ ]
time slots = ['8.00-9.35', '9.50-11.25', '11.40-13.15",

'13.45-15.20', '15.35-17.10', '17.25-19.00',
'19.15-20.50"]

rows = []
for idx, (t_id, t_data) in enumerate (teacher_schedule.items(),
start=1) :
teacher = t_data['teacher']
row_data = {'num': idx, 'teacher name': teacher.full name,
'cells': {}}
for item in t_data['items']:
day idx = item.day of week - 1
if 0 <= day_idx < len(days):
pair_idx = item.pair number - 1
if 0 <= pair_idx < 7:
key = f"{day_idx}-{pair_idx}"
week note = ''
if item.week type == 'odd':
week note = ' (meu.)'
elif item.week_type == 'even':
week note = ' (uér.)'’
teacher names = teacher name map.get(item.id,
teacher.full name)
info = (f"{item.teaching assignment.group.name
if item.teaching assignment.group else ''} "

f"{item. teaching assignment.discipline.name if

item. teaching assignment.discipline else ''} "
f"{'ax.' if
item.teaching assignment.lesson_type == 'lecture' else 'n6.'} "

f"{teacher names} "
f'"ayn. {item.classroom.number if
item.classroom else ''}"
f"{week note}")
row_data['cells'] [key] = info
rows.append (row_data)

return {'days': days, 'time_slots': time_slots, 'rows': rows}

$# -—————————- JSON-maHHIe [OJISSI CTYOEHUYEeCKOM BEeIOMOCTM ————————-—-—
@router.get (" /student-schedule-data")
async def get student_schedule_data(

db: AsyncSession = Depends (get_db),

current user: User = Depends (get current_ admin)

base query = (
select (ScheduleItem)



.options (
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.discipline),
joinedload (Scheduleltem. teaching assignment)
.joinedload (TeachingAssignment.group),
joinedload (ScheduleItem. teaching assignment)
.joinedload (TeachingAssignment. teacher),
joinedload (SchedulelItem.classroom),
)
.where (ScheduleItem.status == 'approved')
)
result = await db.execute (base_query)
items = result.unique() .scalars() .all()

# IonmyuaeM mMeHa HpenomaeBaTejiel ST KaxZor'o BJIeMeHTa
teacher name map = await enrich_items with co_ teachers(db,
items)

schedule by group = {}
for item in items:
group = item.teaching_ assignment.group
if not group:
continue
g_id = group.id
if g_id not in schedule_ by group:
schedule by group[g _id] = {'group': group, 'items': []}
schedule by group[g_id]['items'].append(item)

days_short = ['@mH', 'BT', 'CP', 'YT', 'NIT', 'CB']
time_slots ['8:00-9:35', '9:50-11:25', '11:40-13:15',
'13:45-15:20', '15:35-17:10', '17:25-19:00',

'19:15-20:50"']

groups_sorted = sorted(schedule by group.values(), key=lambda x:
x['group'] .name)
groups_info = [{'name': g['group'].name} for g in groups_sorted]

days_data = []
for day_idx, day in enumerate (days_short):
day num = day idx + 1
slots = []
for pair idx, slot_time in enumerate(time_slots):
pair num = pair idx + 1
cells = []
for g in groups_sorted:
item odd = next((it for it in g['items']
if it.day_of week == day num

and it.pair number == pair num

and it.week type == 'odd'), None)
item even = next((it for it in g['items']

if it.day_of week == day num

and it.pair number == pair num

and it.week_type == 'even'), None)



item all = next((it for it in g['items']
if it.day_of week == day num

and it.pair number == pair num
and it.week type == 'all'), None)
cell = {'odd_text': None, 'even_text': None,
'all text': None}
if item all:
disc =
f"{item all.teaching assignment.discipline.name if
item all.teaching assignment.discipline else ''} ({'mex.' if
1tem_a11 teaching assignment.lesson_type == 'lecture' else 'ma6.'})"
teacher = f"{teacher name map.get(item all.id,
''")} aym.{item_all.classroom.number if item all.classroom else ''}"
cell['all text'] = f"{dlsc}\n{teacher}"
else:
if item odd:
disc_odd =
f"{item odd.teaching assignment.discipline.name if
item odd.teaching assignment.discipline else ''} ({'mex.' if
item odd.teaching assignment.lesson_type == 'lecture' else 'ma6.'})"
t odd = f"{teacher name map.get(item odd.id,
''")} aym.{item odd.classroom.number if item odd.classroom else ''}"

cell['odd _text'] = f"{disc_odd}\n{t_odd}"
if item even:
disc_even =
f"{item even.teaching assignment.discipline.name if
item even.teaching assignment.discipline else ''} ({'mek.' if
1tem even.teaching assignment.lesson_type == 'lecture' else
'.na6 1})u
t even =
f"{teacher name map.get(item even.id, '')} ayn.
{item _even.classroom.number if item even.classroom else ''}"
cell['even text'] = f£"{disc_even}\n{t even}"
cells.append(cell)
slots.append({'time': slot_time, 'cells': cells})
days data.append({'day': day, 'slots': slots})

return {'days': days_short, 'time_slots': time_slots, 'groups':
groups_info, 'days_data': days_data}

$ - Skcnoptr B Excel ----------
@router.get ("/export-schedule")
async def export schedule(db: AsyncSession = Depends (get_db),
current _user: User = Depends(get_ current_admin)):
excel file = await generate_schedule_excel (db)
return StreamingResponse (
excel file,
media type="application/vnd.openxmlformats-
officedocument. spreadsheetml. sheet",
headers={"Content-Disposition": "attachment;
filename=schedule.xlsx"}

)



@router.get ("/export-student-schedule")
async def export_student_ schedule (
group_id: Optional[int] = None,
db: AsyncSession = Depends (get_db),
current user: User = Depends(get_current_ admin)

excel file = await generate_student schedule_excel (db, group_id)
filename = f"student_ schedule group_ {group_id}.xlsx" if group_ id
else "student schedule all.xlsx"
return StreamingResponse (
excel file,
media type="application/vnd.openxmlformats-
officedocument. spreadsheetml. sheet",
headers={"Content-Disposition": f"attachment;
filename={filename}"}

# ————————— YnpaBneHre NOJNBLBOBATEJNSIMY ———————=—=—-—
@router.get("/users", response model=List[admin schemas.UserOut])
async def list users(db: AsyncSession = Depends(get_db),
current user: User = Depends(get current_admin)):

result = await db.execute (select(User))

return result.scalars () .all()

@router.post("/users", response model=admin_ schemas.UserOut)
async def create_user (user_data: admin_schemas.UserCreate, db:
AsyncSession = Depends (get db), current user: User =
Depends (get_current_admin)):
exist = await db.execute (select (User) .where (User.username ==
user_ data.username))
if exist.scalar one_or none():
raise HTTPException(status_code=400, detail="Username
already exists")
from app.core.security import hash password
user = User (
username=user data.username,
password hash=hash password(user_ data.password),
full name=user data.full name,
role=user_ data.role,
academic_degree=user_data.academic_degree,
department=user_ data.department
)
db.add (user)
await db.commit ()
await db.refresh (user)
return user

@router.put("/users/{user_id}",
response_model=admin_schemas.UserOut)

async def update_user (user_id: int, user_data:
admin_schemas.UserUpdate, db: AsyncSession = Depends (get_db),
current user: User = Depends (get current_admin)):



user = await db.get(User, user_id)
if not user:
raise HTTPException(status_code=404, detail="User not
found")
if user_data.username is not None:
exist = await db.execute (select (User) .where (User.username ==
user_ data.username, User.id != user_id))
if exist.scalar one_or none():
raise HTTPExceptlon(status code=400, detail="Username
already taken")
user.username = user data.username
if user_data.full name is not None:
user.full name = user_data.full name
if user_data. role is not None:
user.role = user_data.role
if user data.academic_degree is not None:
user.academic_degree = user_data.academic_degree
if user_data.department is not None:
user.department = user data.department
if user_data.password is not None:
from app.core.security import hash password
user.password hash = hash password(user_data.password)
await db.commit ()
await db.refresh (user)
return user

@router.delete("/users/{user_id}")
async def delete_user(user_id: int, db: AsyncSession =
Depends (get_db) , current user: User = Depends (get current admin)):
user = await db. get(User, user_id)
if not user:
raise HTTPException(status_code=404, detail="User not
found")
if user.role == 'admin':
from sqglalchemy.sql import func
admin_count = await
db.scalar (select(func.count()) .select from(User) .where (User.role ==
'admin'))
if admin_count <= 1 and user.id == current_user.id:
raise HTTPException(status_code=400, detail="Henbss
yOaauTe NOCJIeDHEero agMmMHucTpaTropa')
await db.delete (user)
await db.commit ()
return {"message": "lonesz3oBaTene ygnanén"}

daiin «index.html»

<!doctype html>
<html lang="en">
<head>
<meta charset="UTF-8" />
<link rel="icon" type="image/svg+xml" href="/favicon.svg" />



<meta name="viewport" content="width=device-width, initial-
scale=1.0" />
<title>university-schedule-frontend</title>
</head>
<body>
<div id="root"></div>
<script type="module" src="/src/main.]jsx"></script>
</body>
</html>

@aiin «package.json»

"name": "university-schedule-frontend",

"private": true,

"version": "0.0.0",

"type": "module",

"scripts": {

"dev": "vite",

"build": "vite build",
"lint": "eslint .",
"preview": "vite preview"

},

"dependencies": ({
"@emotion/react": "711.14.0",
"@emotion/styled": "~11.14.1",
"@fontsource/roboto": "~5.2.10",
"@mui/material”: "79.0.0",
"axios": "~1.16.0",

"react": "*19.2.5",
"react-dom": "~19.2.5",
"react-router-dom": "~7.14.2"

},

"devDependencies": ({
"@eslint/js": "~9.39.4",
"@Qtypes/react": "~19.2.14",
"Qtypes/react-dom": "~19.2.3",

"@vitejs/plugin-react": "*6.0.1",
"eslint": "49.39.4",
"eslint-plugin-react-hooks": "*7.1.1",
"eslint-plugin-react-refresh": "~0.5.2",

"globals": "#17.5.0",
"typescript": "76.0.3",
"vite": "+8.0.9"

daitn «main.jsx»

import React from 'react';
import ReactDOM from 'react-dom/client’';



import App from './App';

import 'Q@fontsource/roboto/300.css';
import 'Q@fontsource/roboto/400.css';
import 'QRfontsource/roboto/500.css';
import 'Q@fontsource/roboto/700.css';

ReactDOM. createRoot (document.getElementById('root') ) .render (

) ;

<React.StrictMode>

<App />
</React.StrictMode>

®daiinn «index.css»

:root {

--text: #6b6375;
--text-h: #08060d;
--bg: #fff;
--border: #ebede7;
--code-bg: #f4f3ec;
--accent: #aa3bff;
--accent-bg: rgba(170, 59, 255, 0.1);
--accent-border: rgba (170, 59, 255, 0.5);
--social-bg: rgba (244, 243, 236, 0.5);
--shadow:
rgba(0, 0, 0, 0.1) O 10px 15px -3px, rgba(0, 0, 0, 0.05)

6px -2px;

}

--sans: system-ui, 'Segoe UI', Roboto, sans-serif;
--heading: system-ui, 'Segoe UI', Roboto, sans-serif;
--mono: ui-monospace, Consolas, monospace;

font: 18px/145% var (--sans);
letter-spacing: 0.18px;
color-scheme: light dark;

color: var(--text);

background: var (--bg) ;
font-synthesis: none;
text-rendering: optimizelegibility;
-webkit-font-smoothing: antialiased;
-moz-osx-font-smoothing: grayscale;

@media (max-width: 1024px) {
font-size: 16px;

}

@media (prefers-color-scheme: dark) {

:root {
--text: #9ca3af;
--text-h: #£3f4Af6;
--bg: #16171d;
--border: #2e303a;
--code-bg: #1£2028;

0 4px



--accent: #c084fc;

--accent-bg: rgba (192, 132, 252, 0.15);

--accent-border: rgba (192, 132, 252, 0.5);

--social-bg: rgba (47, 48, 58, 0.5);
--shadow:
rgba(0, 0, 0, 0.4) 0 10px 15px -3px,
6px -2px;
}

#social .button-icon {
filter: invert(l) brightness(2);
}
}

body {
margin: O;

}

#root {
width: 1126px;
max-width: 100%;
margin: 0 auto;
text-align: center;
border-inline: 1lpx solid wvar (--border) ;
min-height: 100svh;
display: flex;
flex-direction: column;
box-sizing: border-box;

}

hl,

h2 {
font-family: wvar (--heading) ;
font-weight: 500;
color: var (--text-h);

}

hl {
font-size: 56px;
letter-spacing: -1.68px;
margin: 32px 0;
@media (max-width: 1024px) ({
font-size: 36px;
margin: 20px O0;
}
}
h2 {
font-size: 24px;
line-height: 118%;
letter-spacing: -0.24px;
margin: 0 0 8px;
@media (max-width: 1024px) {
font-size: 20px;

rgba (0,

0,

0,

0.25) 0 4px



}
}
p {
margin: O;

}

code,

.counter {
font-family: wvar (--mono) ;
display: inline-flex;
border-radius: 4px;
color: var(--text-h);

}

code {
font-size: 15px;
line-height: 135%;
padding: 4px 8px;
background: var (--code-bg) ;

}
daiin «App.jsx»

import { BrowserRouter, Routes, Route, Navigate } from 'react-
router-dom' ;

import { AuthProvider, useAuth } from './context/AuthContext';
import LoginPage from './pages/LoginPage';

import TeacherPage from './pages/TeacherPage';

import AdminPage from './pages/AdminPage'’;

import { CircularProgress, Box } from '@mui/material’;

// KOMIOHEHT AJs BaWMuEHHEX MapUpyTOB
const ProtectedRoute = ({ children, role }) => {
const { user, loading } = useAuth()

if (loading) {
return (
<Box sx={{ display: 'flex', justifyContent: 'center', mt:
10 }}>
<CircularProgress />
</Box>
) ;
}

if ('user) {
return <Navigate to="/login" replace />;

}

if (role && user.role '== role) {
return <Navigate to="/login" replace />;

}

return children;

};



function AppRoutes () {
const { user, loading } = useAuth()

if (loading) {
return (
<Box sx={{ display: 'flex', justifyContent: 'center', mt:
10 }}>
<CircularProgress />
</Box>
) ;
}

return (
<Routes>
<Route path="/login" element={<LoginPage />} />
<Route
path="/teacher/*"
element={
<ProtectedRoute role="teacher">
<TeacherPage />
</ProtectedRoute>
}
/>
<Route
path="/admin/*"
element={
<ProtectedRoute role="admin">
<AdminPage />

</ProtectedRoute>
}
/>
{/* PemupeKkT C KOpPHSI Ha CTPAHMUIy BXOJAa WMJIM HA JUYHHN KabuHeT
*/}
<Route
path="/"
element={
user ? (
<Navigate to={user.role === 'admin' ? '/admin'

'/teacher'} replace />
) -
<Navigate to="/login" replace />
)
}
/>
</Routes>
) ;
}

export default function App () {
return (
<BrowserRouter>
<AuthProvider>



<AppRoutes />
</AuthProvider>
</BrowserRouter>
) ;
}
Daiin «App.css»

.counter ({
font-size: 16px;
padding: 5px 10px;
border-radius: 5px;
color: var(--accent);
background: var (--accent-bg) ;
border: 2px solid transparent;
transition: border-color 0.3s;
margin-bottom: 24px;

&:hover {
border-color:

RN -

:focus-visible {
outline:
outline-offset: 2px;

}

.hero {
position: relative;

.base,

. framework,

.vite {
inset-inline:
margin:

}

0;
0 auto;

.base {
width: 170px;
position: relative;
z-index: O;

}

. framework,
.vite {
position:

}

absolute;

.framework {
z-index: 1;
top: 34px;
height: 28px;
transform: perspective (2000px)
rotateY (39deg)

var (-—accent-border) ;

2px solid var(--accent) ;

rotateZ (300deg) rotateX(44degq)



scale(1.4);
}

.vite {
z-index: O;
top: 107px;

height: 26px;
width: auto;
transform: perspective (2000px) rotateZ (300deg) rotateX(40deq)
rotateY (39deg)
scale(0.8) ;
}
}

#center {
display: flex;
flex-direction: column;
gap: 25px;
place-content: center;
place-items: center;
flex-grow: 1;

@media (max-width: 1024px) {
padding: 32px 20px 24px;
gap: 18px;

}

}

#next-steps {
display: flex;
border-top: 1lpx solid var (--border) ;
text-align: left;

& > div {
flex: 1 1 O;
padding: 32px;
@media (max-width: 1024px) {
padding: 24px 20px;
}
}

.icon {
margin-bottom: 16px;
width: 22px;
height: 22px;

}

@media (max-width: 1024px) {
flex-direction: column;
text-align: center;

}



#docs {
border-right: 1lpx solid var (--border) ;

@media (max-width: 1024px) ({
border-right: none;
border-bottom: 1lpx solid wvar (--border) ;
}
}

#next-steps ul ({
list-style: none;

padding: O;
display: flex;
gap: 8px;

margin: 32px 0 O;

.logo {
height: 18px;
}

a {
color: var (--text-h);
font-size: 16px;
border-radius: 6px;
background: var (--social-bg) ;
display: flex;
padding: 6px 12px;
align-items: center;
gap: 8px;
text-decoration: none;
transition: box-shadow 0.3s;

&:hover {
box-shadow: var (--shadow) ;
}
.button-icon {
height: 18px;
width: 18px;
}
}

@media (max-width: 1024px) ({
margin-top: 20px;
flex-wrap: wrap;
justify-content: center;

1i {
flex: 1 1 calc(50% - 8px);
}

a {
width: 100%;
justify-content: center;



box-sizing: border-box;

}
}

#spacer {
height: 88px;
border-top: 1lpx solid var (--border) ;
@media (max-width: 1024px) ({
height: 48px;
}
}

.ticks {
position: relative;
width: 100%;

&: :before,
&::after {
content: '';
position: absolute;
top: -4.5px;
border: 5px solid transparent;

&: :before {
left: 0;
border-left-color: var(--border);

[—

&::after {
right: 0;
border-right-color: var (--border) ;
}
}

@aiin «TeacherPage.jsx»

import { useState, useEffect } from 'react';
import { useNavigate } from 'react-router-dom';
import ({
Box, Typography, Button, FormControl, InputLabel, Select,
Menultem, TextField, Alert, Tabs, Tab
} from '@mui/material’;

import { useAuth } from '../context/AuthContext';

import ScheduleGrid from '../components/ScheduleGrid';

import SlotModal from '../components/SlotModal';

import { submitSchedule, getMySchedule, clearProposed } from
'../api/teacherApi’;

import TeacherScheduleView from '../components/TeacherScheduleView';
import axiosInstance from '../api/axiosInstance';

export default function TeacherPage() ({
const { user, logout } = useAuth()
const navigate = useNavigate() ;



const [tab, setTab] = useState(0); // O-pemakTupoBanHme, l-Most
BeIOMOCTB

const [modalOpen, setModalOpen] = useState(false)

const [selectedDay, setSelectedDay] = useState (null)

const [selectedPair, setSelectedPair] = useState(null);

const [editingItem, setEditingItem] = useState (null)

const [editModalOpen, setEditModalOpen] = useState(false)

const [refreshKey, setRefreshKey] = useState(0);

const [weekOffset, setWeekOffset] = useState(0);

const semesterStart = new Date (2026, 1, 9);

const weekType = weekOffset % 2 === 0 ? 'even' : 'odd';
const [submitNote, setSubmitNote] = useState('');
const [proposedExists, setProposedExists] = useState(false);

const getDatesForWeek = (offset) => {

const start = new Date (semesterStart) ;
start.setDate(start.getDate() + offset * 7);
const dates = [];

for (let 1 = 0; i < 6; i++) {

month:

};

}

const day = new Date(start);

day.setDate (day.getDate() + i)
dates.push (day. toLocaleDateString('ru-RU', { day: 'numeric',

'short' }));

return dates;

const weekDates = getDatesForWeek (weekOffset) ;

useEffect(() => {
getMySchedule (weekType) . then (data => ({

by

setProposedExists (data.some (item => item.proposed by admin));

})

[refreshKey, weekTypel]) ;

const handleCellClick = (day, pair) => {
setSelectedDay (day) ;
setSelectedPair (pair) ;

setModalOpen (true) ;

};

const handleDraftClick = (item) => {
setEditingItem(item) ;
setEditModalOpen (true) ;

};

const handleSaved = () => {
setRefreshKey (prev => prev + 1);

}i

setEditingItem(null) ;

const handlelogout = () => {
logout() ;
navigate('/login') ;



};

const handleSubmit = async () => {
await submitSchedule (submitNote) ;
setRefreshKey (prev => prev + 1);
setSubmitNote('') ;

};

const handleAcceptProposed = async () => {
await submitSchedule ('llpennoxeHHe NPaBKM IPMHSTH ') ;
setRefreshKey (prev => prev + 1);

};

const handleRejectProposed = async () => {
await clearProposed() ;
setRefreshKey (prev => prev + 1);

};

const handleWeekChange = (e) => {
setWeekOffset (Number (e. target.value)) ;
setRefreshKey (prev => prev + 1);

};

// DKCnopT IUYHOM BELOMOCTM MperofaBaTelst
const handleExportMySchedule = async () => {
try {
const response = await axiosInstance.get('/api/teacher/export-
my-schedule', { responseType: 'blob' });
const url = window.URL.createObjectURL (new
Blob ([response.data])) ;
const link = document.createElement('a');
link.href = url;
link.setAttribute ('download', 'my schedule.xlsx');
document.body.appendChild (1ink) ;
link.click();
link.remove () ;
} catch (error) {
console.error ('Ommbka skcnopra', error);

}
};

return (
<Box sx={{ width: '100%', px: 4, mt: 4 }}>
<Typography variant="h4" gutterBottom>
llo6po noxanoepaTre, {user?.full name}!
</Typography>

<Tabs value={tab} onChange={ (e, newVal) => setTab (newVal)}
sx={{ mb: 2 }}>
<Tab label="PegmakTuporBaHue" />
<Tab label="O6mwass BegomMocTn" />
</Tabs>



{tab === 0 && (
<>
{proposedExists && (
<Alert severity="info" sx={{ mb: 2 }}>
AQMUHUCTPATOP INPEenJIOKUIJI MCIPAaBJIEHHOE pacHMuMcCaHue.
</Alert>

)}

<Box sx={{ mb: 2, display: 'flex', alignItems: 'center',
flexWrap: 'wrap', gap: 2 }}>
<Button variant="contained"
onClick={handleSubmit}>OTnpaeuTe Ha yTeBepxneHme</Button>
{proposedExists && (
<>
<Button wvariant="outlined" color="success"
onClick={handleAcceptProposed}>lpuHaTE npenjoxeHHHe npaBku</Button>
<Button wvariant="outlined" color="warning"
onClick={handleRejectProposed}>OTkIoHNTE npeainoxenue</Button>
</>
)}
<Button variant="outlined" color="error"
onClick={handleLogout}>BsutTu</Button>

<TextField
label="IlpuMeuanne k oTnpaske"
value={submitNote}
onChange={ (e) => setSubmitNote (e.target.value)}
size="small"
sx={{ minWidth: 250 }}

/>

<FormControl size="small" sx={{ minWidth: 200 }}>
<InputLabel>Hegensi</InputLabel>
<Select value={weekOffset} label="Hempensa"
onChange={handleWeekChange}>
{Array.from({ length: 18 }, (_, i) => (
<MenulItem key={i} value={i}>
{i + 1}-521 Hepens ({getDatesForWeek (i) [0]} -
{getDatesForWeek (i) [5]})
</Menultem>
))}
</Select>
</FormControl>
</Box>

<ScheduleGrid
onCellClick={handleCellClick}
onDraftClick={handleDraftClick}
refreshKey={refreshKey}
dates={weekDates}
weekType={weekType}

/>



{selectedDay && selectedPair && (
<SlotModal
open={modalOpen}
onClose={ () => setModalOpen (false)}
dayOfWeek={selectedDay}
pairNumber={selectedPair}
onSaved={handleSaved}
/>
)}

{editingItem && (
<SlotModal
open={editModalOpen}
onClose={ () => { setEditModalOpen (false) ;
setEditingItem(null); }}
editItem={editingItem}
onSaved={handleSaved}
/>
)}
</>
)}

{tab === 1 && (
<Box>
<Box sx={{ mb: 2 }}>
<Button variant="contained"
onClick={handleExportMySchedule}>
CkauvaTes BegomocTk (Excel)
</Button>
</Box>
<TeacherScheduleView />
</Box>
)}
</Box>
) ;
}
®aitn «LoginPage.jsx»

import { useState } from 'react';
import { useNavigate } from 'react-router-dom';
import ({
Container,
Box,
TextField,
Button,
Typography,
Alert,
} from '@mui/material’;
import { useAuth } from '../context/AuthContext';

export default function LoginPage () ({
const [username, setUsername] = useState('');
const [password, setPassword] = useState(''):;



const [error, setError] = useState('');
const { login, user } = useAuth();
const navigate = useNavigate() ;

// Ecnu nonbB30BaTeNk yXe aBTOPMUMBOBAH, [IepeHaNpaBJsieM
if (user) {
navigate (user.role === 'admin' ? '/admin' : '/teacher',
{ replace: true });

}

const handleSubmit = async (e) => {
e.preventDefault() ;
setError('');
try {
await login (username, password) ;
// Tlocne ycmnemwHoro BxXOja MNepeHaNpareJIeHMe IPOMBOMOET B
useEffect
} catch (err) {
setError (err.response?.data?.detail || 'Ommbxa BxXOZma') ;
}
}s

return (
<Container maxWidth="xs'">
<Box sx={{ mt: 8, display: 'flex', flexDirection: 'column',
alignItems: 'center' }}>
<Typography component="hl" wvariant="h5">
Bxonm B cuCTeMy COCTAaBJIEHMSI PacCHUCaHUA
</Typography>
{error && <Alert severity="error" sx={{ mt: 2, width: '100%'
}}>{error}</Alert>}
<Box component="form" onSubmit={handleSubmit} sx={{ mt: 2,
width: '100%' }}>
<TextField
margin="normal"
required
fullwidth
label="UMa nomnssoBaTens"
value={username}
onChange={ (e) => setUsername (e.target.value)}
/>
<TextField
margin="normal"
required
fullwidth
label="MNapons"
type="password"
value={password}
onChange={ (e) => setPassword(e.target.value)}
/>
<Button type="submit" fullWidth wvariant="contained"
sx={{ mt: 3, mb: 2 }}>
Bomnrnu



<
</C
) ;
}

</Button>
</Box>
/Box>
ontainer>

®aitn «AdminPage.jsx»

import ({
Container, Typography, Button, Box, Paper, List, ListItem,
ListItemText,
Dialog, DialogTitle, DialogContent, DialogActions, TextField,
FormControl, InputLabel, Select, Menultem, Tabs, Tab
} from '@Gmui/material’;
import { useState, useEffect } from 'react';
import { useNavigate } from 'react-router-dom';
import { useAuth } from '../context/AuthContext';
import axiosInstance from '../api/axiosInstance';
import { getTeacherSchedule, getTeacherAssignments } from
'../api/adminApi’';
import ScheduleGrid from '../components/ScheduleGrid';
import SlotModal from '../components/SlotModal';
import TeacherScheduleView from '../components/TeacherScheduleView';
import StudentScheduleView from '../components/StudentScheduleView';
import UserManagement from '../components/UserManagement';
export default function AdminPage () ({
const { user, logout } = useAuth()
const navigate = useNavigate() ;
const [tab, setTab] = useState(0);
const [pendingTeachers, setPendingTeachers] = useState([]):
const [selectedTeacher, setSelectedTeacher] = useState(null);
const [scheduleOpen, setScheduleOpen] = useState (false);
const [teacherSchedule, setTeacherSchedule] = useState([]):
const [teacherAssignments, setTeacherAssignments] = useState([]):
const [editMode, setEditMode] = useState(true); // Bcerma pexum
pPenaKTUPOBaHUS
const [weekOffset, setWeekOffset] = useState(0);
const semesterStart = new Date (2026, 1, 9);
const weekType = weekOffset % 2 === 0 ? 'even' : 'odd';
const [editingItem, setEditingItem] = useState (null)
const [newSlot, setNewSlot] = useState(null);
const [editModalOpen, setEditModalOpen] = useState(false);
const [rejectOpen, setRejectOpen] = useState(false) ;
const [currentRejectTeacher, setCurrentRejectTeacher] =
useState (null) ;
const [rejectReason, setRejectReason] = useState(''):;
const [proposeEdits, setProposeEdits] = useState(false);
const [refreshScheduleKey, setRefreshScheduleKey] = useState(0);



const handleLogout () => { logout(); navigate('/login'); };
const fetchPending = async () => {
try {
const res = await axiosInstance.get('/api/admin/pending-
schedules') ;
setPendingTeachers (res.data) ;
} catch (err) { console.error(err); }
}s
useEffect(() => { fetchPending(); }, []1)-

const handleApprove = async (teacherId) => {
await axiosInstance.post( /api/admin/approve/${teacherid}’) ;
fetchPending() ;

};

const handleRejectClick = (teacher) => {
setCurrentRejectTeacher (teacher) ;
setRejectReason('') ;
setProposeEdits (false) ;
setRejectOpen (true) ;

}i

const confirmReject = async () => {
if (currentRejectTeacher) ({
await axiosInstance.post( /api/admin/reject/$
{currentRejectTeacher.id} ", null, {
params: { reason: rejectReason, propose_edits:

proposeEdits }

}) s

fetchPending() ;
}
setRejectOpen (false) ;
};

const openScheduleDialog = async (teacher, editing = true) => {
setSelectedTeacher (teacher) ;
setEditMode (true) ; // Bcergma pexmMM penaKTUPOBaHMUS
try {
const sched = await getTeacherSchedule (teacher.id, weekType) ;
const assigns = await getTeacherAssignments (teacher.id) ;
setTeacherSchedule (sched) ;
setTeacherAssignments (assigns) ;
} catch (err) {
console.error (err) ;
setTeacherSchedule([]) ;
setTeacherAssignments ([]) ;
} finally {
setScheduleOpen (true) ;
setRefreshScheduleKey (prev => prev + 1);



const [proposeToTeacher, setProposeToTeacher] = useState(false);

const handleEditUserSchedule = (teacher) => {
setProposeToTeacher (true) ; // Bce npaBkmu 6ynyT NOpenJIOXEeHSH
npenogaBaTelo
openScheduleDialog (teacher, true);

};

const handleViewSchedule = (teacher) =>
openScheduleDialog (teacher, false)

// handleEditSchedule Tenepr BCEro JMmE NOPOKCU LIS
openScheduleDialog (pexuM pemaKTMPOBAaHMS IO YMOJIYaHMIO)

const handleEditSchedule = (teacher) =>
openScheduleDialog (teacher, true);

const handleWeekChange = async (e) => {
const offset = Number (e.target.value) ;
setWeekOffset (offset) ;
if (selectedTeacher) {

const newWeekType = offset $ 2 === 0 ? 'even' : 'odd';
const data = await getTeacherSchedule (selectedTeacher.id,
newWeekType) ;

setTeacherSchedule (data) ;

}
};

const getDatesForWeek = (offset) => {
const start = new Date (semesterStart) ;
start.setDate(start.getDate() + offset * 7);
const dates = [];
for (let 1 = 0; i < 6; i++) {
const day = new Date(start);
day.setDate (day.getDate() + i)
dates.push (day. toLocaleDateString('ru-RU', { day: 'numeric',
month: 'short' }));
}

return dates;

};

const handleCellClickInView = (item, dayOfWeek, pairNumber) => {
// B pexuMe penakTMPOBAHMsSI BCEIrjJa MOXHO KJIMKATh
if (item) ({
setEditingItem(item) ;
setNewSlot (null) ;
setEditModalOpen (true) ;
} else {
setNewSlot ({ dayOfWeek, pairNumber }) ;
setEditingItem(null) ;
setEditModalOpen (true) ;



const handleSaved = async () => {
if (selectedTeacher) {
try {
const [sched, assigns] = await Promise.all ([
getTeacherSchedule (selectedTeacher.id, weekType),
getTeacherAssignments (selectedTeacher.id)
1)
setTeacherSchedule (sched) ;
setTeacherAssignments (assigns) ;
setRefreshScheduleKey (prev => prev + 1)
} catch (err) { console.error(err); }
}
fetchPending() ;
setEditingItem(null) ;
setNewSlot (null) ;
setEditModalOpen (false) ;

};

const handleUpload = async (e) => {
const file = e.target.files[0];
if ('file) return;
const formData = new FormData() ;
formData.append('file', file);
await axiosInstance.post('/api/admin/upload-assignments’',

formData) ;
alert ('®amn sBarpyxen') ;

fetchPending() ;
};

const handleExportTeacher = async () => {
try {
const response = await axiosInstance.get('/api/admin/export-
schedule', { responseType: 'blob' });
const url = window.URL.createObjectURL (new
Blob ([response.datal)) ;
const link = document.createElement('a');
link.href = url;
link.setAttribute ('download', 'schedule_ teachers.xlsx');
document.body.appendChild (1ink) ;
link.click()
link.remove () ;
} catch (error) { console.error(error); }

};

const handleExportStudent = async () => {
try {
const response = await axiosInstance.get('/api/admin/export-
student-schedule', { responseType: 'blob' });
const url = window.URL.createObjectURL (new
Blob ([response.datal)) ;
const link = document.createElement('a');
link.href = url;
link.setAttribute ('download', 'student schedule.xlsx');



document.body.appendChild (1ink) ;
link.click();
link.remove () ;

} catch (error) { console.error(error); }

};

return (
<Container maxWidth="x1" sx={{ mt: 4 }}>
<Typography wvariant="h4" gutterBottom>AgmMmuucrparop:
{user?.full name}</Typography>
<Button variant="outlined" color="error"
onClick={handleLogout} sx={{ mb: 2 }}>BsutTu</Button>

<Box sx={{ mb: 2, display: 'flex',6 gap: 2 }}>
<Button wvariant="contained" color="primary"
onClick={handleExportTeacher}>
CkauvaTe obmylo BemomocTk (Excel)
</Button>
<Button variant="contained" color="secondary"
onClick={handleExportStudent}>
CkavaTe CTyAeHYecKywo BegoMocTk (Excel)
</Button>
</Box>

<Tabs value={tab} onChange={ (e, newVal) => setTab (newVal)}
sx={{ mb: 2 }}>
<Tab label="Ynpaeneunmune" />
<Tab label="O6mass BemomocTr" />
<Tab label="CryneHueckass BejgoMocTmr" />
<Tab label="llonessoBaTenn" />
</Tabs>

{tab === 0 && (
<>
<Box sx={{ mb: 4 }}>
<Typography variant="hé6">3arpysurs
nopyuenusi</Typography>
<input type="file" accept=".docx"
onChange={handleUpload} />
</Box>

<Typography variant="hé6">Pacnmucaumsi Ha
yTeepxaenmnu</Typography>

{pendingTeachers.length === 0 ? (
<Typography>HeT oxupamoumx yTeepxienmusi</Typography>
2
<List>

{pendingTeachers.map ( (teacher) => (
<Paper key={teacher.id} sx={{ mb: 1, p: 2 }}>
<ListItem>
<ListItemText primary={teacher.full name}

secondary={teacher.username} />

)



<Button variant="contained" color="info"
onClick={ () => handleViewSchedule (teacher)} sx={{ mr:
1 }}>IpocMorpers</Button>

<Button variant="contained" color="secondary"
onClick={ () => handleEditSchedule (teacher)} sx={{ mr:
1 }}>PemakTuporars</Button>

<Button variant="contained" color="success"
onClick={ () => handleApprove (teacher.id)} sx={{ mr:
1 }}>Yreepanre</Button>

<Button variant="contained" color="error"
onClick={ () => handleRejectClick (teacher) }>Orxnounre</Button>

</ListItem>
</Paper>
))}
</List>
)}

<Dialog open={rejectOpen} onClose={ () =>
setRejectOpen (false) }>
<DialogTitle>OrknounTs pacnmucaHme
{currentRejectTeacher?.full name}</DialogTitle>
<DialogContent>
<TextField label="lpuumna orknoHeHMss" multiline
rows={3} fullWidth value={rejectReason} onChange={(e) =>
setRejectReason (e.target.value)} sx={{ mt: 1 }} />
<FormControl fullWidth sx={{ mt: 2 }}>
<InputLabel>llpennoxnTe: MCIOPaBJIEHHOE pacnmMcaHue?

</InputlLabel>

<Select value={proposeEdits ? 'yes' : 'no'}
label="lpegnoxnTes McnparejeHHOe pacmnmucanme?" onChange={(e) =>
setProposeEdits (e.target.value === 'yes') }>

<MenuItem value="no">HeT, npocTo
oTkJIOHNTE</Menultem>
<Menultem value="yes">Jla, OpenIOKNUTHL
ucnpaenexHHoe</Menultem>
</Select>
</FormControl>
</DialogContent>
<DialogActions>
<Button onClick={ () =>
setRejectOpen (false) } >OrMena</Button>
<Button onClick={confirmReject}
color="error">OTknountTe</Button>
</DialogActions>
</Dialog>
</>
)}

{tab === 1 && <TeacherScheduleView />}

{tab === 2 && <StudentScheduleView />}

{tab === 3 && <UserManagement
onEditSchedule={handleEditUserSchedule} />}



<Dialog
open={scheduleOpen}
onClose={ () => setScheduleOpen (false)}
maxWidth="x1"
fullwidth
slotProps={{ paper: { sx: { minHeight: '80vh', minWidth:
'90vw' } } }}
>
<DialogTitle>
PepmakTmpoBanmne pacnucaumsi {selectedTeacher?.full name}
<FormControl size="small" sx={{ ml: 2, minWidth: 150 }}>
<InputLabel>Hegensi</InputLabel>
<Select value={weekOffset} label="Hempensa"
onChange={handleWeekChange}>
{Array.from({ length: 18 }, (_, i) => (
<MenulItem key={i} value={i}>
{i + 1}-2 ({getDatesForWeek (i) [0]} -
{getDatesForWeek (i) [5]})
</Menultem>
))}
</Select>
</FormControl>
</DialogTitle>
<DialogContent sx={{ p: 2 }}>
<ScheduleGrid
key={ ${selectedTeacher?.id}-${refreshScheduleKey} "}
scheduleData={teacherSchedule}
onCellClick={handleCellClickInView}
dates={getDatesForWeek (weekOffset) }
/>
</DialogContent>
</Dialog>

{ (editingItem || newSlot) && (
<SlotModal
open={editModalOpen}
onClose={ () => { setEditModalOpen (false) ;
setEditingItem(null); setNewSlot(null); }}
editItem={editingItem}
dayOfWeek={newSlot?.dayOfWeek}
pairNumber={newSlot?.pairNumber}
isAdmin={true}
assignments={teacherAssignments}
teacherUserId={selectedTeacher?.id}
onSaved={handleSaved}
autoApprove={true}
proposeToTeacher={proposeToTeacher}
/>
)}
</Container>

) ;



®aitn «AuthContext.jsx»

// src/context/AuthContext.jsx

import { createContext, useContext, useState, useEffect } from
'react’';

import axiosInstance from '../api/axiosInstance';

const AuthContext = createContext()

export const useBAuth = () => useContext (AuthContext) ;

export const AuthProvider = ({ children }) => {
const [user, setUser] = useState(null);
const [loading, setlLoading] = useState (true)

useEffect (() => {
const token = localStorage.getItem('access_token');
if (token) {
fetchUser () ;
} else {
setLoading(false) ;
}
yoo (1)

const fetchUser = async () => {

try {
const response = await axiosInstance.get('/api/auth/me');
setUser (response.data) ;

} catch (error) {
localStorage.removeltem('access_token');
setUser (null) ;

} finally ({
setlLoading(false) ;

}

};

const login = async (username, password) => {

const formData = new URLSearchParams () ;

formData.append ('username', username) ;

formData.append ('password', password) ;

const response = await axiosInstance.post('/api/auth/login’',
formData) ;

localStorage.setItem('access_token',
response.data.access_token) ;

await fetchUser () ;

};

const logout = () => {
localStorage.removeltem('access token');
setUser (null) ;

};



const value = { user, loading, login, logout, isAdmin: user?.role
=== 'admin' };

return <AuthContext.Provider
value={value}>{children}</AuthContext.Provider>;
}i
®aitn «UserManagement.jsx»

import { useState, useEffect } from 'react';

import ({
Box, Button, Dialog, DialogTitle, DialogContent, DialogActions,
TextField, FormControl, InputLabel, Select, MenuItem,
Table, TableBody, TableCell, TableContainer, TableHead, TableRow,

Paper
} from '@mui/material’;
import axiosInstance from '../api/axiosInstance';

export default function UserManagement ({ onEditSchedule }) {
const [users, setUsers] = useState([]):
const [open, setOpen] = useState(false);
const [editUser, setEditUser] = useState(null);
const [form, setForm] = useState ({
username: '', password: '', full name: '', role: 'teacher',
academic_degree: '',6 department: ''

)

const fetchUsers = async () => {
try {
const res = await axiosInstance.get('/api/admin/users');
setUsers (res.data) ;
} catch (err) { console.error(err); }

};
useEffect(() => { fetchUsers(); }, [1);

const handleOpenCreate = () => {
setEditUser (null) ;

setForm({ username: '', password: '',6 full name: '',6 role:
'teacher', academic_degree: '',6 department: '' });

setOpen (true) ;

}i

const handleOpenEdit = (user) => {

setEditUser (user) ;

setForm ({
username: user.username,
password: '',
full name: user.full name,
role: user.role,
academic_degree: user.academic_degree || '',
department: user.department || ''

});

setOpen (true) ;



};

const handleSave = async () => {
try {
const payload = { ...form };
if ('payload.password) delete payload.password;
if (editUser) {
await axiosInstance.put( /api/admin/users/${editUser.id} ",
payload) ;
} else {
await axiosInstance.post('/api/admin/users', payload);
}
setOpen (false) ;
fetchUsers() ;
} catch (err) {
alert (err.response?.data?.detail || 'Ommbxa coxpaHeHus') ;

}
};

const handleDelete = async (user) => {
if (user.role === 'admin') return; // ponolHMTeNLHasT BaumTa
if ('window.confirm( Ymanure nonesoBaTenst ${user.full name}?’))

return;
try {
await axiosInstance.delete( /api/admin/users/${user.id}’);
fetchUsers () ;
} catch (err) {
alert (err.response?.data?.detail || 'Ommbxa ygnmanenus') ;

}
};

return (
<Box>
<Button variant="contained" onClick={handleOpenCreate}
sx={{ mb: 2 }}>Io6aeuTre nonesoBarensi</Button>
<TableContainer component={Paper}>
<Table size="small">
<TableHead>
<TableRow>
<TableCell>ID</TableCell>
<TableCell>Jlormu</TableCell>
<TableCell>®N0O</TableCell>
<TableCell>Ponr</TableCell>
<TableCell>Yuéuass creneunn</TableCell>
<TableCell>Kadpenpa</TableCell>
<TableCell>Jericreusa</TableCell>
</TableRow>
</TableHead>
<TableBody>
{users.map ((u) => (
<TableRow key={u.id}>
<TableCell>{u.id}</TableCell>
<TableCell>{u.username}</TableCell>



<TableCell>{u.full name}</TableCell>
<TableCell>{u.role}</TableCell>

<TableCell>{u.academic_degree || ''}</TableCell>
<TableCell>{u.department || ''}</TableCell>
<TableCell>

<Button size="small" wvariant="outlined"
onClick={ () => handleOpenEdit(u)} sx={{ mr: 1 }}>UsMenurs</Button>
{u.role === 'teacher' && (
<Button size="small" wvariant="outlined"
color="secondary" onClick={ () => onEditSchedule &&
onEditSchedule(u)} sx={{ mr: 1 }}>

Pacnmcanue
</Button>
)}
{u.role !'== 'admin' && (

<Button size="small" variant="outlined"
color="error" onClick={ () => handleDelete (u) }>Ygmanure</Button>
)}
</TableCell>
</TableRow>
))}
</TableBody>
</Table>
</TableContainer>

<Dialog open={open} onClose={ () => setOpen(false)}
maxWidth="sm" fullWidth>
<DialogTitle>{editUser ? 'PemakTMpOBaThL MNOJILBOBAaTEJsS'
'CosgaTe nosnssoBaTenst'}</DialogTitle>
<DialogContent>
<TextField label="Jlormu" fullWidth margin="normal"
value={form.username}
onChange={ (e) => setForm({ ...form, username:
e.target.value })} />
<TextField label="llaposaek (OCTaBBTE NYCTHM, YTO6H He
MeHsTE) " fullWidth margin="normal" type="password"
value={form.password} onChange={ (e) => setForm/({
...form, password: e.target.value })} />
<TextField label="®#MO" fullWidth margin="normal"
value={form.full name}
onChange={ (e) => setForm({ ...form, full name:
e.target.value })} />
<FormControl fullWidth margin="normal">
<InputLabel>Pone</InputLabel>
<Select value={form.role} label="Pome" onChange={ (e) =>
setForm({ ...form, role: e.target.value })}>
<Menultem value="teacher">lpenomsasarens</Menultem>
<Menultem value="admin">AagMmuuucrpaTop</Menultem>
</Select>
</FormControl>
<TextField label="Yuérnas crenens" fullWidth
margin="normal" value={form.academic_degree}



onChange={ (e) => setForm({ ...form, academic_degree:
e.target.value })} />
<TextField label="Kadegmpa" fullWidth margin="normal"
value={form.department}
onChange={ (e) => setForm({ ...form, department:
e.target.value })} />
</DialogContent>
<DialogActions>
<Button onClick={ () => setOpen (false) }>OrMena</Button>
<Button onClick={handleSave}
variant="contained">Coxpauunrs</Button>
</DialogActions>
</Dialog>
</Box>
);

}

daiin «TeacherScheduleView.jsx»

import { useState, useEffect } from 'react';

import { Box, CircularProgress, Typography } from '@mui/material’';
import { getPublicScheduleData, getMyScheduleData } from
'../api/teacherApi’;

export default function TeacherScheduleView({ personal = false })
const [data, setData] = useState(null);
const [loading, setlLoading] = useState(true);

useEffect (() => {
const fetchData = personal ? getMyScheduleData
getPublicScheduleData;
fetchData () . then (setData) .catch (console.error) . finally(() =>
setLoading (false)) ;
}, [personal]);

if (loading) return <Box sx={{ display: 'flex', justifyContent:
'center', mt: 4 }}><CircularProgress /></Box>;

if ('data) return <Typography color="error'">He ygmanock BarpysmuTs
manune</Typography>;

const { days, time_slots, rows } = data;

return (
<Box sx={{ overflowX: 'auto', mt: 2 }}>
<table style={{ borderCollapse: 'collapse', width: '100%',
fontSize: '0.85rem' }}>
<thead>
<tr>
<th style={{ border: 'lpx solid #ccc', padding: 4,
background: '#e0elel', width: 30 }}>N</th>
<th style={{ border: 'lpx solid #ccc', padding: 4,
background: '#e0elel', width: 120 }}>®.1.0.</th>
{days.map((day, idx) => (



<th key={idx} colSpan={time_slots.length}
style={{ border: '2px solid #666', padding: 4, background:
'#e0elel', textAlign: 'center' }}>
{day}
</th>
)) 1}
</tr>
<tr>
<th style={{ border: 'lpx solid #ccc', background:
'#e0elel' }}></th>
<th style={{ border: 'lpx solid #ccc', background:
'#e0elel' }}></th>
{days.map(() =>
time_slots.map((slot, i) => (
<th key={i} style={{ border: 'lpx solid #ccc’',
padding: 2, background: '#e0Oe0eO', fontSize: '0O.7rem', fontWeight:
'normal', textAlign: 'center', whiteSpace: 'nowrap' }}>
{slot}
</th>
))
)}
</tr>
</thead>
<tbody>
{rows.map ((row) => (
<tr key={row.num}>
<td style={{ border: 'lpx solid #ccc', padding: 4,
textAlign: 'center' }}>{row.num}</td>
<td style={{ border: 'lpx solid #ccc', padding: 4,
whiteSpace: 'nowrap' }}>{row.teacher_name}</td>
{days.map((_, dayIdx) =>
time_slots.map((_, pairIdx) => {
const key = "${dayIldx}-${pairIdx}";
const val = row.cells[key] || '';
return (
<td key={key} style={{ border: 'lpx solid #ccc',
padding: 4, fontSize: '0.75rem', verticalAlign: 'top', whiteSpace:
'pre-wrap' }}>
{wval}
</td>
);
}
)}
</tr>
)) 1}
</tbody>
</table>
</Box>
)7
}
daiin «StudentScheduleView.jsx»

import { useState, useEffect } from 'react';



import { getStudentScheduleData } from '../api/adminApi';
import { Box, CircularProgress, Typography } from '@mui/material’;
import React from 'react'
export default function StudentScheduleView() ({
const [data, setData] = useState(null);
const [loading, setloading] = useState(true);

useEffect(() => {

getStudentScheduleData () . then (setData) .catch(console.error) .finally(
() => setLoading(false))
y, o [1) 7

if (loading) return <Box sx={{ display: 'flex', justifyContent:
'center', mt: 4 }}><CircularProgress /></Box>;

if ('data) return <Typography color="error'">He ygmanocke BarpysmurTs
Dannse</Typography>;

const { days data, groups } = data;

return (
<Box sx={{ overflowX: 'auto', mt: 2, fontSize: '0.8rem' }}>
<table style={{ borderCollapse: 'collapse', width: '100%',
minWidth: 800 }}>
<thead>
<tr style={{ background: '#e0eOel' }}>
<th style={{ border: 'lpx solid #ccc', padding: 4,
width: 40 }}>mum</th>
<th style={{ border: 'lpx solid #ccc', padding: 4,
width: 80 }}>uacm</th>
{groups.map((g, i) => (
<th key={i} style={{ border: '2px solid #666"',
padding: 4, textAlign: 'center' }}>
{g.name}
</th>
))}
</tr>
</thead>
<tbody>
{days_data.map((dayObj) =>
dayObj.slots.map((slot, slotIdx) => {
const hasSplit = slot.cells.some(c => c.odd text ||
c.even_text);

return (
<React.Fragment key={ ${dayObj.day}-${slot.time}  }>
<tr>
{slotlIdx === 0 && (

<td rowSpan={dayObj.slots.length}
style={{ border: 'lpx solid #ccc', textAlign: 'center', fontWeight:
'bold', verticalAlign: 'middle' }}>
{dayObj.day}
</td>



)}
<td style={{ border: 'lpx solid #ccc',
textAlign: 'center', whiteSpace: 'nowrap' }}>{slot.time}</td>
{slot.cells.map((cell, gIdx) => (
<td key={gIdx} style={{ border: 'lpx solid
#ccc', padding: 4, verticalAlign: 'top', whiteSpace: 'pre-wrap' }}>
{cell.all text ? cell.all text

(cell.odd text || ''")}
</td>
)) 1}
</tr>
{hasSplit && (
<tr>
{slotIdx === 0 && <td style={{ display: 'none'
b}y />}

<td style={{ border: 'lpx solid #ccc’,
textAlign: 'center', whiteSpace: 'nowrap' }}>{slot.time}</td>

{slot.cells.map((cell, gIdx) => (

<td key={gIdx} style={{ border: 'lpx solid
#ccc', padding: 4, verticalAlign: 'top', whiteSpace: 'pre-wrap' }}>
{cell.even_text || ''}
</td>
))}
</tr>
)}
</React.Fragment>
);
})
)}
</tbody>
</table>
</Box>
);

}
daiin «SlotModal.jsx»

import ({
Dialog, DialogTitle, DialogContent, FormControl, Inputlabel,
Select, MenuItem, Button, Alert, Box, TextField, DialogActions,
Typography, Stack

} from '@Gmui/material’;

import { useState, useEffect } from 'react';

import ({
getMyAssignments, getAvailableSlots, createScheduleltem,
updateScheduleItem, deleteScheduleltem,
acceptCollaboration, rejectCollaboration

} from '../api/teacherApi’';

import ({
adminUpdateScheduleItem, adminDeleteScheduleItem,
adminCreateScheduleItem, adminGetAvailableSlots

} from '../api/adminApi’;



export default function SlotModal ({ open, onClose, dayOfWeek,
pairNumber, onSaved, editItem, isAdmin, assignments, teacherUserld,
proposeToTeacher }) {

const isEdit = Boolean(editItem) ;

// Npurnamenme — ecim invited user_ id onpemeném (me BaxuHo, draft
unu collaboration waiting)

const isCollaborationInvite = !'isAdmin &&
editItem?.invited user id !'= null;

const [allAssignments, setAllAssignments] = useState([]):

const [selectedAssignment, setSelectedAssignment] = useState('');

const [classrooms, setClassrooms] = useState([]):

const [selectedClassroom, setSelectedClassroom] = useState('');

const [weekType, setWeekType] = useState('all');

const [error, setError] = useState('');

const [loading, setlLoading] = useState(false);

const [rejectOpen, setRejectOpen] = useState(false) ;

const [rejectReason, setRejectReason] = useState('');

useEffect(() => {
if ('open) return;

// Bcerpma BarpyxaeM COMCOK Ha3HaueHui! (OJst msbexaHuss oumbkm out-
of-range)
if (assignments) {
setAllAssignments (assignments) ;
} else {

getMyAssignments () . then (setAllAssignments) .catch (console.error) ;

}

// BarpyxaeM pDaHHHE sl TeKYWEro BaHSATHUS
if (editItem) {
setSelectedAssignment (editItem. teaching assignment_id);
setWeekType (editItem.week type || 'all');
const d = dayOfWeek ?? editItem.day of week;
const p = pairNumber ?? editItem.pair number;
const fetchSlots = isAdmin ? adminGetAvailableSlots
getAvailableSlots;
fetchSlots (editItem. teaching assignment id, d, p)
.then (data => {
let rooms = data.free_classrooms || [];
if (editItem.classroom_id && !rooms.some(r => r.id ===
editItem.classroom_id)) {
rooms .push ( {
id: editItem.classroom id,
number: editItem.classroom number || "Aym. $
{editItem.classroom id} ",
has_projector: false,
has computers: false,
}) s
}
setClassrooms (rooms) ;
setSelectedClassroom(editItem.classroom id || '');



})

.catch(err => {
console.error (err) ;
setError ('He ygmanmocek BarpysmuTes aymguTopum') ;
}) s
} else {
setSelectedAssignment('"') ;
setSelectedClassroom('"') ;
setWeekType('all') ;
setClassrooms([]) ;

}

}, [open, editItem, assignments, isAdmin]) ;

const handleAssignmentChange = async (e) => {

const id = e.target.value;

setSelectedAssignment (id) ;

setSelectedClassroom('"') ;

setError('');

try {
const d dayOfWeek ?7? editItem?.day of week;
const p = pairNumber ?? editItem?.pair number;
const fetchSlots = isAdmin ? adminGetAvailableSlots

getAvailableSlots;
const data = await fetchSlots(id, 4, p):
setClassrooms (data.free classrooms || []):

if ('data.slot_free) setError('SrToT cnoT BaHAT st BHOPaHHOI'O
HaBHaveHuss') ;
} catch (err) {
console.error (err) ;
setError ('Oumbka Barpyskmu ayguropmum') ;

}
};

const handleSave = async () => {
if (isCollaborationInvite) return;
setError('');
setLoading (true) ;
try {
const payload = {
teaching assignment id: parselnt(selectedAssignment),
classroom_id: parselnt (selectedClassroom),
day of week: dayOfWeek ?? editItem.day of week,
pair number: pairNumber ?? editItem.pair number,
week type: weekType,
};
if (isEdit) {
if (isAdmin) {
const params = proposeToTeacher ? { propose: true } : {};
await adminUpdateSchedulelItem(editItem.id, payload,
params) ;
} else {
await updateScheduleItem(editItem.id, payload);

}



} else {
if (isAdmin && teacherUserId) {
const params = proposeToTeacher ? { propose: true } : {};
await adminCreateScheduleltem(teacherUserId, payload,
params) ;
} else {
await createScheduleItem(payload) ;
}
}

onSaved() ;

onClose() ;
} catch (err) {

const msg = err.response?.data?.detail;

setError (typeof msg === 'string' ? msg : JSON.stringify (msqg)) ;
} finally { setLoading(false); }

}i

const handleDelete = async () => {
if (isCollaborationInvite) return;
if ('editItem) return;
setLoading (true) ;
try {
if (isAdmin) {
await adminDeleteScheduleItem(editItem.id) ;
} else {
await deleteScheduleItem(editItem.id) ;
}
onSaved() ;
onClose() ;
} catch (err) {
const msg = err.response?.data?.detail;
setError (typeof msg === 'string' ? msg : JSON.stringify (msgqg)) ;
} finally { setLoading(false); }

}i

const handleAccept = async () => {
setLoading (true) ;

try {
await acceptCollaboration(editItem.id) ;

onSaved() ;

onClose() ;
} catch (err) {

const msg = err.response?.data?.detail;

setError (typeof msg === 'string' ? msg : JSON.stringify (msgqg)) ;
} finally { setLoading(false); }

}i

const handleRejectOpen = () => {
setRejectOpen (true) ;

};

const handleRejectConfirm = async () => {
setLoading (true) ;



try {
await rejectCollaboration(editItem.id, rejectReason);
setRejectOpen (false) ;
onSaved() ;
onClose() ;
} catch (err) {
const msg = err.response?.data?.detail;
setError (typeof msg === 'string' ? msg : JSON.stringify (msqg)) ;
} finally { setLoading(false); }
}i

const titleDay = dayOfWeek ? ['Im','Br','Cp','Ur',6 'lIT','C6']
[dayOfWeek-1] : '';
const titlePair = pairNumber ?? '';
const title = isEdit
? 'PepaxTmpoBamme: ${editItem.discipline name || ''}"
‘NoBaEuTe BaHaTMe: ${titleDay}, ${titlePair}-s napa’;

return (
<>
<Dialog open={open} onClose={onClose} fullWidth maxWidth="sm">
<DialogTitle>{title}</DialogTitle>
<DialogContent>
{error && <Alert severity="error" sx={{ mb:
2 }}>{error}</Alert>}

{/* Pexum oToBpaxeHust AJS NPUIJIAWEHHOT'O NpenomaeaTenss */}
{isCollaborationInvite && (
<Stack spacing={2} sx={{ mb: 2 }}>
<Box>
<Typography variant="body2"
color="text.secondary">Iucuunnmuua / rpynna</Typography>
<Typography
variant="bodyl">{editItem.discipline name}
({editItem.group name})</Typography>
</Box>
<Box>
<Typography variant="body2"
color="text.secondary">Ayauropus</Typography>
<Typography
variant="bodyl">{editItem.classroom number || '—'}</Typography>
</Box>
<Box>
<Typography variant="body2"
color="text.secondary">Tun Hepenu</Typography>
<Typography variant="bodyl">

{editItem.week type === 'all' ? 'Kaxayw Hegenw'
editItem.week type === 'odd' ? 'Tonbko no HeuéTHrM' : 'TOJNBKO IO
yéTHEM ' }

</Typography>
</Box>

<Box sx={{ display: 'flex',6 gap: 2 }}>



<Button variant="contained" color="success"
onClick={handleAccept} disabled={loading}>
[IpnHATE
</Button>
<Button variant="outlined" color="error"
onClick={handleRejectOpen} disabled={loading}>
OTKJIOHNTDB
</Button>
</Box>
</Stack>

)}

{/* OOGHuHEN pexuM pefaKTHMPOBaHMs (He IJsT NPUIVIAWEHHOI'O)
*/}
{'isCollaborationInvite && (
<>
<FormControl fullWidth sx={{ mt: 1 }}>
<InputLabel>Iucuunnuua / rpynna</InputLabel>
<Select value={selectedAssignment} label="lIncumunnmea
/ rpynna" onChange={handleAssignmentChange}>
{allAssignments.map((a) => (
<MenulItem key={a.id} value={a.id}>
{a.discipline name} ({a.group name},
{a.lesson_typel})
</Menultem>
))}
</Select>
</FormControl>

<FormControl fullWidth sx={{ mt: 2 }}>
<InputLabel>Ayguropus</InputLabel>
<Select
value={selectedClassroom}
label="AyanTopus"
onChange={ (e) =>
setSelectedClassroom(e. target.value) }

>
{classrooms.length > 0 ? (
classrooms.map((c) => (
<MenulItem key={c.id} value={c.id}>
{c.number}
{c.has_projector && ' ecTr npoekTop, '}
{c.has_computers && ' ecTr koMneoTEep '}
{!'c.suitable && ' (He nogxomur)'}
</Menultem>
))
)
<Menultem disabled value="">
<em>HeT ZHOCTyYINHHX ayguTopmui</em>
</Menultem>
)}
</Select>

</FormControl>



<FormControl fullWidth sx={{ mt: 2 }}>
<InputLabel>Tun xHegmenu</InputLabel>
<Select value={weekType} label="Tun nHegmenn"
onChange={ (e) => setWeekType (e.target.value) }>
<MenuItem value="all">Kaxnyio Hegpemnwo</Menultem>
<Menultem value="odd">Tonpxo mno
HeuérHM</Menultem>
<Menultem value="even'">Tonepko no uérHimM</Menultem>
</Select>
</FormControl>

<Box sx={{ display: 'flex', gap: 2, mt: 3 }}>
<Button variant="contained" fullWidth disabled={'

selectedAssignment || !selectedClassroom || loading}
onClick={handleSave}>
{isEdit ? 'Coxpauure musMeHeHus' : 'CosgaTs'}
</Button>

{isEdit && (
<Button variant="outlined" color="error" fullWidth
onClick={handleDelete} disabled={loading}>
Yoanurs
</Button>
)}
</Box>
</>
)}
</DialogContent>
</Dialog>

<Dialog open={rejectOpen} onClose={ () =>
setRejectOpen (false) }>
<DialogTitle>OTknouute npennoxenme</DialogTitle>
<DialogContent>
<TextField
label="lIpuunHa OTKIOHEHUS"
multiline
rows={3}
fullwidth
value={rejectReason}
onChange={ (e) => setRejectReason (e.target.value)}
sx={{ mt: 1 }}
/>
</DialogContent>
<DialogActions>
<Button onClick={ () =>
setRejectOpen (false) } >OrMena</Button>
<Button onClick={handleRejectConfirm}
color="error">OTxnountTe</Button>
</DialogActions>
</Dialog>
</>
)



}
®aiin «ScheduleGrid.jsx»

import { useState, useEffect } from 'react';
import { Box, Typography, Paper } from '@mui/material’;
import { getMySchedule } from '../api/teacherApi’';

const DAYS = ['Ik', 'Br', 'Cp', 'Ur', 'OT', 'C6'];
const PAIRS = [1, 2, 3, 4, 5, 6];

export default function ScheduleGrid({ onCellClick, onDraftClick,
refreshKey, dates, weekType, scheduleData }) {
const [schedule, setSchedule] = useState([]):

useEffect (() => {
if (scheduleData '!'== undefined) {
setSchedule (scheduleData) ;
} else {

getMySchedule (weekType) . then (setSchedule) .catch (console.error) ;

}
}, [refreshKey, weekType, scheduleData])

const getCellData = (day, pair) => {
return schedule.find(
(item) => item.day of week === day && item.pair number ===
pair
)
};

const getCellColor = (item) => {
if ('item) return '#e8f5e9'; // cmoBomuo
if (item.status === 'collaboration waiting') return
'#ffeOb2'; // opanxerBsuz
if (item.proposed by admin) return '#£3e5f5'; // npemmnoxeno
amgMMHOM

if (item.status === 'draft') return '#bbdefb’';
if (item.status === 'pending') return '#££f£f9c4’';
if (item.status === 'approved') return '#ffcdd2';

return '#el0elel';

};

const handleCellClickInternal = (item, dayNum, pair) => ({
if (scheduleData !== undefined) {
onCellClick?. (item, dayNum, pair);
return;

}
if ('item) {
onCellClick?. (dayNum, pair);
} else if (item.status === 'draft' || item.status ===
'collaboration_invited') {
onDraftClick?. (item) ;

}



};

return (
<Box>
<Box
sx={{
display: 'grid',
gridTemplateColumns: '50px repeat(6, 1lfr)',
gap: 'é4dpx',
width: '100%',
overflowX: 'auto',
}}
>
<Box />
{DAYS .map ( (day, idx) => (
<Box
key={day}
sx={{
textAlign: 'center',
fontWeight: 'bold',
p: 1,
backgroundColor: '#£f5£5f£5',
borderRadius: 1,
}}
>
{day}
{dates && (
<Typography variant="caption" display="block">
{dates[idx]}
</Typography>
)}
</Box>
)) 1}

{PAIRS.map ( (pair) => (
<Box key={pair} sx={{ display: 'contents' }}>
<Paper
sx={ {
display: 'flex',
alignItems: 'center',
justifyContent: 'center',
fontWeight: 'bold',
fontSize: 18,
p: 2,
}}
>
{pair}
</Paper>

{DAYS .map ((_, idx) => {
const dayNum = idx + 1;
const item = getCellData(dayNum, pair);
const backgroundColor = getCellColor (item) ;



return (

<Paper
key={'${dayNum}-${pair} "}
sx={{
minHeight: 120,
p: 1,

display: 'flex',
flexDirection: 'column',
justifyContent: 'center',

backgroundColor,

border: 'lpx solid #ccc',

cursor: (!item || item.status === 'draft' ||
item.status === 'collaboration_invited' || (scheduleData !==
undefined && item?.status === 'pending')) ? 'pointer' : 'default’',

overflow: 'hidden',
wordBreak: 'break-word',
}}
onClick={() => handleCellClickInternal (item,
dayNum, pair)}

>
{item ? (
<>

<Typography variant="body2" fontWeight="bold">
{item.discipline name}

</Typography>

<Typography variant="caption">
{item.group name} ({item.lesson_type ===

'lecture' ? 'mexkuuss' : 'ya6.'})

</Typography>
<Typography variant="caption">
{item. teacher name}
</Typography>
<Typography wvariant="caption"
color="text.secondary">
ayn. {item.classroom number}
</Typography>
</>
2
<Typography wvariant="caption"
color="text.secondary" sx={{ textAlign: 'center' }}>
Ceoboxnuo
</Typography>
)}
</Paper>
) ;
H}
</Box>

))}
</Box>

)

{/* Jlerenpma */}
<Box sx={{ mt: 2, display: 'flex', flexWrap: 'wrap', gap: 1.5,
fontSize: '0.75rem', color: 'text.secondary' }}>



<Box sx={{ display: 'flex', alignItems: 'center',6K gap:
0.5 }}>
<Box sx={{ width: 12, height: 12, backgroundColor:
'#e8f5e9', border: 'lpx solid #ccc', flexShrink: 0 }} />
<span>CeoBogHo</span>
</Box>
<Box sx={{ display: 'flex', alignItems: 'center',6 gap:
0.5 }}>
<Box sx={{ width: 12, height: 12, backgroundColor:
'#bbdefb', border: 'lpx solid #ccc', flexShrink: 0 }} />
<span>YepHoBuk</span>
</Box>
<Box sx={{ display: 'flex', alignItems: 'center',6K gap:
0.5 }}>
<Box sx={{ width: 12, height: 12, backgroundColor:
"#£££f9c4', border: 'lpx solid #ccc', flexShrink: 0 }} />
<span>Ha yTBepxneuun</span>
</Box>
<Box sx={{ display: 'flex', alignItems: 'center',6K gap:
0.5 }}>
<Box sx={{ width: 12, height: 12, backgroundColor:
'#ffcdd2', border: 'lpx solid #ccc', flexShrink: 0 }} />
<span>YTBepxneHo</span>
</Box>
<Box sx={{ display: 'flex', alignItems: 'center',6K gap:
0.5 }}>
<Box sx={{ width: 12, height: 12, backgroundColor:
'#£3e5f5', border: 'lpx solid #ccc', flexShrink: 0 }} />
<span>llpennoxeHo agm.</span>
</Box>
<Box sx={{ display: 'flex', alignItems: 'center',6K gap:
0.5 }}>
<Box sx={{ width: 12, height: 12, backgroundColor:
'#ffeOb2', border: 'lpx solid #ccc', flexShrink: 0 }} />
<span>llpurnamenne</span>
</Box>
</Box>
</Box>
) ;
}
daiin «teacherApi.js»

import axiosInstance from './axiosInstance';
import TeacherScheduleView from '../components/TeacherScheduleView';
import StudentScheduleView from '../components/StudentScheduleView';
export const getMyAssignments = async () => {

const response = await axiosInstance.get('/api/teacher/my-
assignments') ;

return response.data;

};

export const getMySchedule = async (weekType = null) => {
const params = {};



if (weekType) params.week type = weekType;

const response = await axiosInstance.get('/api/teacher/my-
schedule', { params });

return response.data;

};

export const getAvailableSlots = async (teachingAssignmentId,
dayOfWeek, pairNumber) => {

const response = await axiosInstance.get('/api/teacher/available-
slots', {

params: { teaching assignment id: teachingAssignmentlId,

day of week: dayOfWeek, pair number: pairNumber },

b

return response.data;

};

export const createScheduleItem = async (data) => {

const response = await axiosInstance.post('/api/teacher/schedule-
items', data);

return response.data;

};

export const updateScheduleItem = async (id, data) => {

const response = await axiosInstance.put( /api/teacher/schedule-
items/${id} ", data);

return response.data;

};

export const deleteScheduleItem = async (id) => {
await axiosInstance.delete( /api/teacher/schedule-items/${id}");

};

export const submitSchedule = async (note = null) => {

const params = note ? { note } : {};

const response = await axiosInstance.post('/api/teacher/schedule-
items/submit', null, { params });

return response.data;

};

export const clearProposed = async () => {
await axiosInstance.post('/api/teacher/clear-proposed’) ;

};

export const getMyScheduleData = async () => {

const response = await axiosInstance.get('/api/teacher/my-
schedule-data') ;

return response.data;

};

export const getPublicScheduleData = async () => {

const response = await axiosInstance.get('/api/teacher/public-
schedule-data') ;

return response.data;



};

export const acceptCollaboration = async (itemId, note = null) => {
const params = note ? { note } : {}’;
const response = await axiosInstance.post(’ /api/teacher/schedule-
items/${itemId}/accept-collaboration’, null, { params });
return response.data;

};

export const rejectCollaboration = async (itemId, reason = null) =>
{

const params = reason ? { reason } : {};

const response = await axiosInstance.post( /api/teacher/schedule-
items/${itemId}/reject-collaboration’, null, { params });

return response.data;
};
daiin «axioslnstance.js»

import axios from 'axios';

const axiosInstance = axios.create ({
baseURL: 'http://127.0.0.1:8000',

})

// ILobBaensieM TOKEH K KaxXAOMy Bamnpocy, €CJiM OH eCThb
axiosInstance.interceptors.request.use((config) => {
const token = localStorage.getItem('access_token');
if (token) {
config.headers.Authorization = "Bearer ${token} " ;
}

return config;

})

// O6pa6orka 40l1l: pemupexkT Ha JIOTMH NPM MUCTEUYEHMUM TOKEHa
axiosInstance.interceptors.response.use (

(response) => response,

(error) => {

if (error.response?.status === 401) {
localStorage.removeltem('access_token');
window.location.href = '/login';

}

return Promise.reject (error);
}
)

export default axiosInstance;
daitn «adminApi.js»

import axiosInstance from './axiosInstance';

export const getTeacherSchedule = async (teacherUserId, weekType) =>

{

const params = {};



if (weekType) params.week type = weekType;

const response = await axiosInstance.get( /api/admin/schedule/$
{teacherUserlId} , { params });

return response.data;

};

export const adminUpdateScheduleItem = async (itemId, data, params =
{Hn =>{

const response = await axiosInstance.put( /api/admin/schedule-
items/${itemId} ", data, { params });

return response.data;

};

export const adminDeleteScheduleItem = async (itemId) => {
await axiosInstance.delete( /api/admin/schedule-items/${itemId}") ;

};

export const getTeacherAssignments = async (teacherUserId) => {
const response = await axiosInstance.get( /api/admin/teacher/$
{teacherUserId}/assignments’) ;
return response.data;

};

export const adminCreateScheduleItem = async (teacherUserId, data,
params = {}) => {

const response = await axiosInstance.post(’ /api/admin/schedule-
items?teacher_user_id=${teacherUserId}\, data, { params });

return response.data;

};

export const adminGetAvailableSlots = async (teachingAssignmentId,
dayOfWeek, pairNumber) => {
const response = await axiosInstance.get('/api/admin/available-
slots', {
params: {
teaching assignment_id: teachingAssignmentId,
day of week: dayOfWeek,
pair number: pairNumber,
b,
b
return response.data;

};

export const getScheduleData = async () => {

const response = await axiosInstance.get('/api/admin/schedule-
data') ;

return response.data;

};

export const getStudentScheduleData = async () => {

const response = await axiosInstance.get('/api/admin/student-
schedule-data') ;

return response.data;
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Web-npunoxeHne
COCTaBNEHMA PacnNUCaHMA
BY3a

ApTop: KypywwH Apocnas Cepreesmy, rp. 22BBE1
PYHOBOOMTENE: 4.T.H,, NPOPECCOp IMHKEMAH C,A,

Llens v 3a0a4m

Lens — pazpaboTaTe web-npunoHeH1e Ana aaToOMaTHIMPoBaHHOro
COCTABNEHWA CEMECTPOBOrC PACNMCAHKWA By3a Ha OCHOBE dakina
nopy4eHwin Microsoft Word.

3apaun:
* MpoaHanM3npoBaTh NpeaMETHYIO 0BNacTs W aHanaru,
* CNpoeKTUPOBaTE apXMTEKTYPY M Basy MaHHbIX.

* Peanu3oeats napcep dock, cepeepHyo norvky (FastAPl), kamedTt
(React).

* DBecnequTs ponesoil 4ocTyn (agMUHKMCTpaTop / npenogasarens).

* NoBaBuTE BANWAALMIG HOHGNUKTOB W MEXAHWIM COBMECTHbLIX
IAHATHHA.

* PeanvsoBath SKCAOPT pacnWMcaHKWA B Excel.




AHanor — «1C:ABTOMaTU3INpPOBaHHOE
COCTaB/eHne PacnMCcaHmin. YHUBEPCUTET»

|

JlocTouHCTEa: MHTEMDAUMA, MOLLHBIE 3AT0RHTME!
Hepoctatku: Joporo, UeHTRANK30BAHHD, HET MMNORTA M3 Word-nopy-eHui

AHanor — «3Kcnpecc-pacnucaHune BY3»

|

* NocToMHcTea: BLicTpan reHepauma, yoobHeIR nHTepdeic
* Hepgocratiu : Toneko Windows, ogHONONG30BATENLCKAA, AECKTONHAA
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BuiBog No aHanoram

* HW 0[jHO W3 paccMOTPEHHbBIX pelieHil He YAoBNETEOPAET
TpeBoBaHWAM AeUeHTPaNU3aLMK W MMNOoPTa U3 .docx.

* Uenecoobpazda paipaboTha coBCTEEHHOMD CNeUMany3IMpoBaHHOro
Web-npunomeHun.

CTek TexHonorum

* Backend: Python, FastAPl
* Frontend: JavaScript, React
* baza naHHbx: PostgreSOL

@ FastAPI




TpeboBaHMA K Nnporpamme

* MmnopT nopy«eHuia u3 .docx.
* Ponu: agmuHucTpartop / npenogaeatens,
* CRUD 3aHATH, rpynn, ayauTopHi, AMCLMNAKH.

* ABTOMETHHEeCHaA BaNHAaUMA: 3aHATOCTD aYAMTOPHH, TPy,
NRENogaBEaTENA; NMMUT 4 Napel B 4eHb; COOTEETCTEME 00opyaoBaHWA
(NpoekTop, KOMNBIOTERB).

* CoBmMecTHbIe nabopaTopHble 3aHATHA (NpUINaWeHHn, pasgenequ9e
rpynm).

+ OTnpaeHa Ha yTEEPKAEHHE —» YTEEPHOEHWe/OTKNOHeHWe
AOMUHUCTRATOROM.

* 3KcnopT & Excel (npenofasaTenbokan M CTYAEHYECKAA BELOMOCTH ).

ApPXUTEKTYPA NPUNOKEHWUSA
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NMonb30BaTENLCKUI MHTEPHENC —
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[Nonb30BaTeNbCKUM MHTEpdENC —
[lpenogasaTens

[Nonb30oBaTeNbCKUM MHTEPdENC —
AgMWUHUCTPATOR




MNonb3oBaTensckui MHTepdenc —
AgMUHUCTPaTOP
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3aKkno4eHmne

TIEEHMY L CTED:

- ABTOMATHHECHHE MMNOPT NopyyeHAl w3 Word.

- [eusHTpPaNH3IaLMA — NPENOAIBATENN CAMH NAAHWPY 0T 3AHATHA.
- CTPGrad BAWAIUHA HCRAKIYIET HOHEAWKTE,

- Nagaepska COBMECTHBY NalopaToOpHHE 3AHATHE,

- ABTOMAaTM3IAUMWA NpoLEecca.

- IMcnopT B Excel,

NepcnekTHELI PA3IEMTHAC

- Pacumpenne napcepa nog apyrue gopmarel (Excel, C5V).
- MHTEMPaUKA C ANeHTRoHHBIM JERAHATOM,

- HANOMHHIHKA W YEEOA0MAEHHA O CMEHE PACNHCIHKA,

- MofWneHOE NPUADHEHWE AAA CTYASHTOR.

- MHTErPALMA © CHCTEMOR HANpY 3
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