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BBEJJEHHUE

C BCTyIUIeHMEM uYejioBeuecTBa B MHMOPMALMOHHYIO 3Py 3HAUYUTEIbHO
YBEJIMUMJIOCh KOJIMYECTBO ITOTPeOJIsIeMON KasKIbIM 4YeJoBeKOM MHpopMaiuu. B
CBSI3M C 9TMM BO3POC/IM TPeOOBaHMS K KAUECTBY €€ MPeICTaBIEHMs I CKOPOCTU eé
IOCTaBKM.

HexkauecTBeHHO IpencTaBeHHass MHGOPMALMS TSIKEJIO BOCIHPUMHMMAETCS, a
MHOTJIA M TIPOCTO MTHOPUPYETCS, YTO HEIOOITyCTMMO, KOTrJa peub 3axXOoguT 00
OpraHu3alMiOHHOM MHMOpPMAaLIN.

B  coBpemeHHBIX 00pa30OBaTEJIbHBIX  YUPEXKIEHMSIX  IIPEICTaBJIeHNE
OpraHM3alMiOHHOM MH@OpPMaLMM 3a4aCTyH0 BBIMIOJHSETCSI BPYYHYIO. OTO
YBEeJIMUMBAET HArpy3Ky Ha MCIIOJHUTEJISI U YBEJIMUMBAET BpPeMsl, HEOOXOAMMOe IJIsI
npeAcTaBjieHus MH(GOpMaL.

B cBs3u ¢ 9TMM, aKTyaJIbHOM SIBJISIETCSI 3aJjlaua aBTOMAaTM3ali IMPOIIECCOB
MIpeICTaB/IEHNSI OPraHM3alMOHHOV MH(GOPMAaIUy B 06pa30BaTeIbHOM YUPEsKIEHNMN.

IIpemmeTroM pabOTHI SBJIIETCS pacIpeneseéHHas CUCTeMa IIpeCTaBJIeHNs
mHopMalum 1Jisi 06pa3oBaTeIbHOM OpraHu3aIum.

Ilenbio BBITYCKHOM KBaIM(MUKAIMOHHOM pabOThl SBJISETCS pa3padboTKa

pacr[penenéHHof/’I CUCTEeMbl, KOTOpAas ITO3BOJIMT aBTOMATU3NMPOBATL ITpeACTaBJIEHE

OpraHM3aIOHHONM MHGOpMalLM B 00pa30BaTeIbHOM YUPEKIEHUN.

IJ1s1 OCTU3KEeHMST IOCTAaBJIEHHOM 1e/I HeOOXOAMMO pellInTh psij, 3a7ad:

1. ITpoananusupoBaTh TpeOOBaHMS 3aKa3uMKa M CYILECTBYIOIIVE PelleHMusI,
Ha OCHOBE KOTOPBIX CIIPOEKTUPOBATh MOIE/Ib Oa3bl JaHHBIX.

2. PaspaboraTb MOJe/Ib paclpeneI€EHHOM CYUCTEMBI.

3. Peanu3oBaTh CEPBEPHYIO U KIMEHTCKYIO COCTABJISIOLIVE BEO-IPUIOKEHMSI.

4. Ocy11ecTBUTb KOHTEMHEPU3AIINIO IIPUJIOKEHMS ¢ ToMolbio Docker.

5. CocTaBUTb CONPOBOAMUTENBHYIO [JOKYMEHTALMIO: PYKOBOACTBO JIST
aIMMHNCTPATOPa U MOJIb30BaTEJIEN.

6. IlpoBectT BHempeHMe M ampobalyMiO pPa3pabOTAaHHOM CUCTEMBI B

06pasoBaTeIbHOM OpPraHU3alyN.



IIpakTueckas 3HaAYMMOCTb 3aK/JIIOYAeTCS B pa3paboTKe pacIpeneseéHHON
CUCTEMbBbI, KOTOpasi IIO3BOJIUT aBTOMATU3MPOBAThb IIPOIECC TIPeACTaBIEHUS

OpraHM3aIOHHONM MHGOpMaLM B 00pa30BaTeIbHOM YUPEKIEHUNA.



I'JTABA 1. [IOAI'OTOBKA K PA3PABOTKE

Ha MomeHT Hauvasia BbINOJHEHMSI TIpOeKTa 3ajada IIpe[CcTaBIeHMs
mHGOpPMaLMK BITIOJHSIIACH 10 CPEeICTBAM IIPOrPaMMbl ITOJATOTOBKYM MPe3eHTaIMi
Microsoft PowerPoint. JlocTaBka nHbOpMalLyu OCYILECTBIISIIACH C IIOMOIIBIO:

® OTIpaBKM U300paskeHN! C paciucaHueM B KaHas B Telegram;

® OTIpaBKM M300paskeHN! C paciucaHueM B yaT B SIHmekc MecceHkepe;

e OTOOpaskeHMsT M300paskeHM paclMcaHMeM Ha 3JKpaHaxX TeJIeBU30pOB,
pacIioIoXKeHHbIX Ha TEPPUTOPUM IITKOJIBI.

OcCHOBHBIMM HeIOCTaTKaMM CYIIECTBYIOIEro crocoba IpeacTaBIeHNs
OpraHM3aIMOHHON MHMOpPMAIMA SIBJISUTACE:

® BBICOKAsl TPYAOEMKOCTb COCTABIEHMS paCIIMCaHMUSI;
® TPYOHOCTM C OIEPaTUBHOM [TOCTaBKOM MHAOpMALMM O pacIUCAHUSIX U

M3MEHEHUSIX B HUX

B pesysbTare aHaim3a MoTpeObHOCTEN 3aKa3uMKa, CBSI3aHHbBIX C YIIPOIIIEHMEM
mpoliecca  COCTaBJIeHMS M YBeJIMYEHMEM  OMNEpaTUBHOCTU  JOCTaBKU
OpraHM3alMOHHOM MH(OpPMaLMK O paclyucaHuy B 0Opa30BaTeJbHOM OPraHMU3aln

OBbIO TIPMHSITO pellieHe VCII0/Ib30BaTh 3JIEKTPOHHbBIE KaJIeHIapH.

1.1 AHanu3 cyIecTBYIOMNX pelleHnn

CyliiecTByeT MHOXECTBO peIlleHul, KOTOpble II03BOJISIIOT COCTaBJISITh
3JIEKTPOHHbIE KaJIeHOapyu U OeauTbcs umu. [IpoaHanusupyem Takue perieHus Jjist
TOr'O, UTOOBbI BBISIBUTh OCHOBHbBIE IPEMMYIIECTBA ¥ HEIOCTATKM M OMIpene/InNThb
11e71eCO00Pa3HOCTb UX MUCIIOJIb30BaHMsI B 00pa30oBaTeIbHOM OpPraHu3alyn.

SAupekc KaneHpapb

SAupekc Kanengapp - 9T0 Beb-cepBuC OT KOMHOaHuu SIHAEKC, ITO3BOJISIONINI
CO37aBaTb, OOHOBJISITh, PEIAKTUPOBATDH U OTCJIEKMBATh JIEKTPOHHbIE KaJeHaapu.

s omnpenmeneHuss IPeMMYILIECTB UM HEOOCTAaTKOB [TAaHHOTO CepBuca
MpoaHaaM3MpyeM €ero CO CTOPOHBbI ABYX KaTeropmit Mojb3oBaTesieil: TeX, KTO

CO3IAET KaJIEeHAAPU, U TeX, KTO MTPOCMATPUBAET UX.



Ins mosib3oBaTesisi, OTBEUAIOIero 3a CO3[aHue KajleHAapeu OIOCTyIeH
MHTYUTUBHO MOHATHBIN MHTepdeNc co3mans ¥ peIakKTUPOBaHNS KaJeHIapeid.

[Ipy co3manuM KajeHAaper MOKHO BbIOpaTh: HasBaHMe U oOdopMIIeHMe,
YCTAHOBUTh: CTaHAAPTHBIE YBEIOMJIEHMS [IJIT COOBITUIL, BUAMMOCTb COOBITUMIA B
KaJIeHape, OTNpee/INTh: BAMSIHYE COObITUI B KaJIeHAAPE HA 3aHSITOCTh U SIBJISIETCS
JI KaJleHJapb OCHOBHBIM.

B coorBercTBUM C puCyHKOM 1, mas opopmiieHMs KajaeHaapsi IOCTYIleH

OTrpaHNYeHHbI HA6OP 1IBETOB.

PacnucaHne

Pucynok 1 - utepdeiic BbibOpa 11BeTa KajeHaapst

B coorBeTcTBUYU C PUCYHKOM 2, OJId YBeJOMJIEHMS I10JIb30BATEJISA O COOBITUN

OOCTYIIHO TpU Buma yBemomienui: o nmoure, B CMC u yepe3 CalDav.



3a 1 Yyac v Mo no4Tte A

<+ [obaBuTb elwéysel +/ MO MnoyTe

B CMC

vyepes CalDAV

M Jiimmruiaviaa

PucyHok 2 - HTepdelic HaCTPOIKY yBeIOMJIEHMS

yBe,ZLOMJIeHI/Ie O COOBITUM NpNXoanuT, KakK Ha PUCYHKe 3-B Byge 1nmmMcbMa Ha

9JIEKTPOHHYIO TIOUTY, MM, KaK Ha pucyHke 4 - B Bume CMC cooOlieHus Ha

TesedOH, MM, KaK Ha PUCYHKE 5 — B BU/e YBeIOMJ/IEHs.
CerogHs, 24-ro anpeng,c13:2580 ... < nMpen. Cren. >

13:55 (Europe/Moscow,
GMT+03:00), «CobbiTne»

E Anpekc.KaneHpgape info@calendaryandex.ru &

HanoMmuHaHue: cobbiTne «CobbiTUE» COCTOUTCH
cerogHs, 24-ro anpens, ¢ 13:25 go 13:355
(Europe/Moscow, GMT+03:00)

OnucaHue cobbiTUA

PucyHok 3 - IIucbmo ¢ yBegOMJIEHMEM O COOBITUM



CerogHsa B 13:25 "CobbiTne".
A.KaneHpapb

Pucynok 4 - CMC coo01iieHne ¢ yBeIOMJIEHNEM O COOBITUN

CkpyH yBegoMJIeHUS

Pucynoxk 5 - Murepdeiic yBegomIeHnst O COObITUM

Ins BUAMMOCTM COOBITMI B KajleHAape OOCTYIIHO Tpu omnumu: «Bce» -
COOBITHS B KajiIeHaape BUAST Bce, «Opraumsanyss» — COObITHUSI BUASIT I10JIb30BaTEN,
BXOJISIIIIME B OIHY OpPraHM3alnio, « YYaCTHUKU» — COOBITUS BUASIT MOJIb30BaTesIN,

KOTOpbIe ObLIM J0OAaBJIeHbI K HUMM, KaK YUYaCTHUKINA.

S5 Y4acTHUKM

PucyHok 6 - HTepdeiic HaCTPOKY BUAMMOCTU COOBITHS

I[I[SI B/IVSIHMS Ha 3aHSITOCTb €CThb TPU BapMaHTA: CcOOBITMSI He BJIMSIOT Ha

3aHATOCTD, BJIMAIOT Te, rae g YYaCTHUK; BJIUSAIOT BCe.



BnusioT Te, roe s YHaCTHUK ~

CobbITUA He BNUAKOT Ha 3aHATOCTh
v/ BnuatoT Te, roe A y4acTHUK

BnusawoT BCe

Pucynok 7 - HTepdeiic HaCTPOMKY BJNMSIHUSI Ha 3aHSITOCTD

K mocTomHCTBaM ¢ TOUYKM 3peHMsI COCTaBUTE/ISI KaJIeHAapeil MOXXHO OTHECTU
TO, YTO CEPBUC 00IafaeT MHTYUTUBHO IMOHSITHBIM, HATJISIAHBIM MHTEPdENCOM.

['TaBHBIMM HEIOCTaTKaMM JTaHHOT'O CepBMCA MIJIT COCTaBUTEJII OYAYT TO, UTO
pacmmcaHue KaXKAOrO YYMTeNsI M Kjacca HYKHO COCTaBJISITb MHIMBUIYAJIbHO,
MPOCTABJISIT Kakgoe COOBITME BPYUYHYIO, a TakKXke TO, 4YTO [JiT J00aBJIeHUS
KaJIeHAapsl C pacIMCAaHUSIMM B JIMYHBIN KaJeHIapb YUYeHMKa COCTaBUTEJb OJIKEH
3HATh agpec 3JIEKTPOHHOM MOYThI KAXKIOr0 YUEeHMKA.

Co CTOpOHBI IOJb30BATeJIEN, IPOCMATPUBAIOIINX KaJIeHAApe MOXKHO
OTMETUTh, KaK HEJOCTAaTKM TO, UTO HYKHO ITOATBEPsKIAThb MOOaBjIeHME KasKIOro
COOBITHS B KaJIeHIapb (COCTaBUTEIO Ha 3JIEKTPOHHYIO TTOUTY MIPUIET YBeIOMIIEHN e
O TIPUHSTUM WIM OTKJIOHEHMM [00aBJeHUs] COOBITHIA), TO, UTO COOBITHUS
006aBJISIIOTCS] B OMH KaJleHaaph (He CMOTPSI Ha TO, YTO COCTaBJISIOLIMI KaJIeHaapu
IIOJIb30BAaTe/Ib MOXKET pacIipenesisiTh UX B pasHbie), a TaKKe TO, YTO YBEIOMIEHMS

O IIpeaCTOAIINX COOBITUSX HE Bcerga rnmpuxogdaT BOBpEMS.

Ilaparpad 3
Kak ckazaHo B yué€bHO-MeTomMueckomM Imocobum «HMHbDopmalyoHHas
cTpykTypa Komiuiekca «Ilaparpad-3» M OCHOBHble IIpME€Mbl paboOThl C

npunoxkenusimn» 3a aBTopctBom WM. II. Hessoposonr m M. W. Cxkanerkoii:



«ITporpammubiin  komiiekc «Ilapal'pad-3» wucrosnbsyercss B 0Opa3oBaTebHbIX
yupexxgennusx  Caukr-Ilerepoéypra ¢ 2006 roma wm  sBisIeTCSI  OCHOBOM
MHGOPMAIMOHHON Cpefibl 06pa30BaTeIbHOTO YUpeskaeHus.» [25, c. 2].

WHuTepdeiic JaHHOTO KOMIUIEKCA ITO3BOJISIET PAOOTHUKY ITPOCMOTPETD CITMCOK
CBOMX 3ajla4, IIpyMep KOTOPOTO BUIEH Ha PUCYHKe 8, 1 CBOE pacIiicaHue, IIpuMep

KOTOPOT'O MOYKHO YBUIETh Ha PUCYHKe 9.

# Mowm 3agaum i _

FasoBbie NpUAOKeHNs MH, 8 Mas BT, 9 Mas Cp, 10 Mas Yr, 11 Mas N, 12 Mas C6, 13 Mas Bc, 14 Ma Anpenb 2023
EMW W Ap: repMaH ... AP: Esrenu... Ap: Ex... M Br Cp Yr Nr C6 Bc
8:00
I 2
= Moe pacnucaHue 7 8 9
WHpopmaTnka WnpopmaTtuka
W Yyeba 1 AoCTUXEHUS 9:00 1( 15 16
R 22
B KnaccHbli xypHan
Pa3roBopbl 0 Bax... WHpopmaTvka 24 25 26 27 28 129 30
: 86
@ MoypoyHoe nnaHMpoBaH1e 40:00
Maii 2023
Ksanudmkaums 11:00 M4 Bt Cp Yt Nt C6 Bc
2 6 7
# Attecraums n
Wngpopmatvka WrdopmaTvka 8 | ¢ 0 D 13 14
12:00
9 20 21
Yue6Hblii npouecc 22 23 2526 27 |28
WrHpopmatrka WNHgpopmaTrka
8 Moy AaHHble 13:00
Hdooena Mionb 2023
14:00
MH Bt Cp Yt Nt C6 Bc
MHaMBIAYaNbHBI ... 2 34
15:00 106_WHpmenayan... 9 10 11
16 17 18
o 23 24 25
17:00 Wions 2023
Mu Rr Cn Ur MNr CA Re

Pucynok 8 - MHTepdeiic mpocMmoTpa 3agau
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4 Moum 3apgaum

Ba3oBble NPUNOKEHNs
Mow 3apaumn

W Yueba 1 4OCTVOKEHNS

B KnaccHbli XypHan

[ MoypouHoe nnaxupoBaHue

Ksanndukauns

# ArTectaums

Yue6Hblii npoyecc

£ Mou fiaHHble

08.05 MoHepenbHUK
[leHb poxaenns: lepman
08:30 - 08... MHdopmaTuka

09:30 - 09... PasroBopbl 0 BaXHOM

11:30 - 11... WHdopmaTuka
09.05 BropHuk

10.05 Cpepa
[leHb poxaeHus: Esrexus

12:30 - 12... WHdopmaTuka
13:30 - 13... WHdopmaTuka
11.05 YerBepr
12.05 MaTHnuya

08:30 - 08... MHpopmaTuka

09:30 - 09... MHdopmaTuka
11:30 - 11... WHdopmaTuka
12:30 - 12... WHdopmaTuka

14:30 - 14...

13.05 Cy66oTa

[LleHs poxaenms: ExaTepuHa

Pucynok 9 - nTepdeiic mpocMoTpa pacnymcaHui

[IpeumyiiiecTBa:

WNHAMBMAYanbHbIi NpoekT

7r
86

78

76

7a

88
8a
8r
86

106 WHAvBMAYanbHbIA NPOEKT

Mepwareka -

AHFANACKMiA 22 -

MenmaTeka -

Mepawnareka -

Mepmareka -

Menmareka -
Mepwareka -
Mepuateka -

Meauareka -

51

51

51

-

12

Matematuka 21 - 90

¢ KaJIeHOapb aBTOMAaTMYECKNM COCTaBJIAETCA IO paCIiMCaHUIO.

HenocraTkn:

MH

MH

M

Anpenb 2023
Br Cp Yt MNr C6
i |

8
15
22
29

Maii 2023

Br Cp Yt Nr C6
3 6
s

17 18 19 20

27

Wionb 2023
Br Cp Yt Nt C6
3
9 10
17
24

Wionb 2023

B T

11
18
25

® OTCYTCTBME BO3MOXKHOCTU 10OaBJIEHMS COOBITHIA, HE IIPUBSI3AHHBIX K YPOKaM

B pacCIiMCaHnu,

® OTCYTCTBME BO3MOJXHOCTU IIPOCMOTpPA pacCliMCaHud BHe IIKOJIbl, TaK KakK

CEepBUC Pa3BEPHYT B JIOKAJIbHOM CETM.

Timetable

Timetable (mstimetables.ru) — Be6-cepBUC A1 COCTaBJIeHUs PaCIMCaAHUI C

BO3MO>XHOCTBIO BbII'DY3KU OTYETOB.

Hp]/[ COCTAaBJIEHMM paCIIMCaHVs YUYMUTBIBAKOTCS IISITb OCHOBHBIX €OVHMNIL:

KJIaCChbl, IIpeaMeTbl, YUUTeEJId, KaOMHeThl U BUObI BaHHTMﬁ; CIIpaBOYHMKU C

KOTOPBbIMM HYJKHO ITpeaBapuUTEJIbHO 3allIOJIHUTD.

11



B cootBercTBUU C PUCYHKOM 10, npun ,HO63.BJ'[eHI/II/I KJIaCCa BBOJIMATCS:
Ha3BaHMe, COKpallleHle Ha3BaHW, KaOGMHEeTHI KJacCa, KOJ/IMYECTBO Y4YallIMXCSI B

KJ1acce; BbIOMpaeTcs LIBET U3 Habopa IIBETOB.

Jlo6aBuTb Knacc

HasBaHue CokpallieHue Liser
OrpaHu4eHmna

KonuyecTso yyawmxcs

D [o6aBuUTb eLle 3anucb JOBABUTb

Pucynok 10 - Uutepdeiic mobasieHns Kjiacca
B coorBercTBMM ¢ pucyHkoMm 11, mpu mobGaBjaeHuM IIpegMeTa BOJISITCS:

HasBaHMe, COKpallleHue Ha3BaHus, KabuHeTbl mpenmera, URL Ha cTopoHHUMI

pecypc; BeIOMpaeTcs BeT U3 Habopa 1IBETOB.

Dob6aButb lNMpepgmert

HassaHue CokpalleHue

Url agpec Ha CTOpPOHHUIA pecypc Ans onyB6NMKOBAHHOTO pacnucaHus

D Jo6aBWTb eLe 3anucb OOBABUTb

Pucynok 11 - UaTepdeiic nobasiieHus mpeameTra

B cootBercTBUM € pucyHKOM 12, ripu mobasieHnu yumrtenst Boasrces: GUO,

cokpamiene @OUO, [OKHOCTb, IpeaMeTbl YUYUTEJNsS, KaOMHEThl YUUTEJIs,
12



Or'paHMYeHMs 110 MaKCMMaJIbHOMY UMCJIY YPOKOB M OKOH B JI€Hb 1 OKOH B HeJeJIIO,

BbIOVMpaEeTCs LiBET U3 Habopa LIBETOB.

LNo6aBuTb yuutens

ollle] CokpalieHue et

JonxHoCcTb
MpegmMeTsl v KabuHeTnl v
OrpaHu4eHuns

YpokoB/geHb (max) OkoH/geHb (max) OkoH/Hegens (max)

D [l06aBUTb eLle 3aM1cb OOBABUTb

PucyHok 12 - iHTepdeiic mobaBieHNs YUUTETS

B coorBercTBUM € pucyHKoM 13, mpu nobaBieHuM KabOuHeTa BOJSITCS:
HasBaHMe, COKpallleHye Ha3BaHMs, KOJMUECTBO MeCT B KabuHeTe, KOPHYC;

BbIOMpAETCs LIBET 13 Habopa 1IBeTOB.

Jlo6aBUTb KabuHeT

HassaHue CoxpalyeHue KonwyecTtBo mect Kopnyc LiBeT

U [lo6asuThb eule 3anucb OOBABUTb

Pucynok 13 - Uurepdeiic mobaBieHnst KabuHeTa

B coorBeTcTBUM C pUCYHKOM 14, mipy mobaBjieHUM BUIA 3aHSTUIA BOISITCS:
Ha3BaHMe, COKpallleHye Ha3BaHMs IJiI CEeTKM YPOKOB, COKpallleHMe Ha3BaHMS I

rnevyaTu.

13



Jlo6aBuUTb BUA 3aHATUA

HaseaHue CoKpallleHWe Ha CeTKe YPOKOB Ha ne4artb Liser

l:l Jo6aBuThb elle 3anucb JOOBABUTb

Pucynoxk 14 - Vurepdeiic mo6aBaeHMs BuIa 3aHSITHS

Ilocne 3amosHeHMs 3TUX OCHOBHBIX e IVHNIL] ,ILO6anI${eTCH paciinmcanmue. B
COOTBETCTBUM C PUCYHKOM 15 BBOAUTCA Ha3BaHMeE paCIIMCaHNA, OIIpeaesIsdeTCsa TUII
pacimcaHud: 111a0JI0OH MJIN nepmuon, BbI6I/IpaIOTC$IZ TUIT HedeJIn: O4Ha Heneid UJIN
‘—IeTHaH/HequHaH; yqe6HbIe OHNM B HeOesie, KOJINM4YeCTBO YPOKOB B [€Hb,

H€O6XO,EU/IMOCTI:> MCIIOJIb30BATh HECKOJIBKO CE€TOK 3BOHKOB.

HNo6aBuTb pacnucaHue

HasBaHue ol v
WaénoH

un Hepenwu [lHeil B Hefento YPOKOB B JleHb

OpHa Hepgens MH, BT, Cp, 4T, NT, 6, BC T

D Mcnonb3oBaTh HECKO/IbKO CETOK 3BOHKOB

JAOBABUTb

Pucynok 15 - Uurepdeiic mobas/ieHns paciycaHs

[Tocne moGaBieHmst pacmmcaHus OOOaB/sIeTCsT Harpys3ka. B cooTBeTcTBUM C
pUCYHKOM 16, ripu mob6aBjieHUM Harpy3Kyu BbIOMPAIOTCS: KJIaCChl, HEOOXOIMMOCTD
IoeJIeHMs] Ha TPYIIIbI, BUI 3aHATHUS, YUUTEJIb, IIpeaMeT, KaOMHETbI, VCIIO/Ib3yeMble

IJIST YPOKa, CJIOSKHOCTh B cooTrBeTcTBUM ¢ CanlIVIH, BBOAUTCSI KOJIMYECTBO YPOKOB.
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[o6aBuUTb Harpysky

Knacc 2 deneHuna kg Bupa 3aHAaTHA bt
Yyutenb v MNpeamer v YpokoB

KabuHeTbl Ucnonb3yemMbie npu BCTaBKe ypoKa
[JononHutenbHo

CnoxHocTb

D [lo6aBuTb elle 3anucb DOBABUTb

Pucynok 16 - Untepdeiic mobaBieHMs HarpysKu

[Tocme moGaBjeHMs HArpyskKu HYKHO OTKPBITh CETKY YPOKOB, KOTOpasi
TpeicTaBjeHa Ha pucyHKe 17, 1 3al0JIHUTh €€, BRIOPAB IEeJTYKOM MBbIIIM ITpeaIMeT

n H‘-IEfIKy OJIs HeTroO.

nH BT cp ur nT c6 BC
N i ElElEEE EEEEEE =l e EiEEEE EEEEEE

# Ha kaxpon Hegene

B vcTopws - UcTopus
& 5a, 56
& AkceHosa E. M.

Pucynok 17 - Vntepdeiic mobaBieHMs HarpysKu

[IpenmyiecTna:

e ynoOHbIN UHTepdelic;

15



® BO3MOJXHOCTD HO,HPOGHO HaCTPOUTb Ka’KAYIO COCTABJIAIOIIYIO pacClMCaHuA
(K)'[aCC, Ka6I/IHeT, YDPOK, YUUTEJId, OIpeneinTb OJId YUUTEIA €ro KaOMHeT u
IIpr COCTAaBJIEHUNM paCIIMCaHMA OO CTABJISATD KaOuHeT y‘-II/ITeJIH);

® Ha/IMuMe JOKYMEHTallN.

HenpocraTkn:

® OTCYTCTBYET BO3MOXHOCTh CO3HaHMsI pacrmcanust Tuma «Ilepuomy,
HAUMHAIOIIEroCs He C IOHee/IbHMKa (HampuMep, Korga 1-oe ceHTSIOPS He B
MTOHEeIeJIbHUK, TIepBasi HeJleJisT HeaKTVBHA);

® pacmnmcaHue He KOIMPYETCS Ha CIeOYIONIYIO HeIe /0 aBTOMaTUUYeCKM, HY>KHO
3TO JieJIaTh BPYUYHYIO;

® HeT (IJYHKLU/II/I regepannm JIMYHBIX 3JIEKTPOHHBIX KaHeHﬂaPEﬁ.

BriBOp,

Kaxkmoe #3 pacCMOTpPeHHBIX CpeACTB  OOjafaeT  OIpene/éHHbIMU
MpeuMYyIlleCTBaMM, TaK Harpumep SIHIeKC KaJeHaapb ITO3BOJIIET YI0OHO CO3/1aBaTh
9JIeEKTPOHHbIEe KayieHAapy, [laparpad 3 cocTaBisieT pacnyucaHusl YIUTEIed Wu
KJIaCCOB MCXOOs U3 obiiero pacmucanus, Timetable o61amaer ymoOHBIM
mHTepdericom u QyHKIMSIMM, KOTOPbIE MMO3BOJISIIOT YAOOHO CO34aBaTh, OOHOBJISITh
M pemakTHMpPOBaTh paclnyucaHyue, HO MPU 3TOM HM OAMH M3 CEPBMCOB He oOJiamaer
(OYHKIMOHAJIOM  [OJI1  BBINIOJIHEHMSI ITOCTABJIEHHOM 3aJauyM  IIpeCTaBJIeHMS
mHbopMaluy B 06pa3oBaTe/IbHOM OpraHu3alMy C yYeToM TpeOOBaHMIA 3aKa3uyKa.
B cBssM ¢ sTMM ciiemyer paspaboTaTh IPOrPaMMHbBIM TPOMYKT, YUTS BCe

MpeMMYIeCTBa ¥ HeJOCTAaTKM PAaCCMOTPEHHBIX CEPBUCOB.

1.2 Bribop cpencTB peanmsannum
Wcxonst M3 uMeromuxcsl MoTpebHOCTeM HeoOXOAuMO BbIOpaTh CJiemyrolye
CpeICTBa peaau3alyy MPOrpaMMHOIO IPOAYKTa:
® 3BIK ITPOrPaMMMPOBAHMS AJIs1 CEPBEPHONM COCTABJISIOIIEN;

® (CpeNCTBO peaan3alyy KJIMEHTCKOM COCTaBJISIIOIIEN;
16



o CVb/;
e (CuCTeMa yIIpaBJIeHMs BepCUSIMU;

® CpenacTBo KOHTEI‘/JIHepI/IBaU,I/II/I.

SI3BIK MPOrpaMMMPOBAHMS CEPBEPHOM COCTABJISIONIEN
IInst BbIGOpa HanboIIee ONTUMAJIBHOTO SI3bIKA ITPOTPaMMMUPOBAHMSI CEPBEPHOM
COCTAaBJISIIOIIEN PacCMOTPMM HECKOJIbKO Haubosiee M3BECTHBIX U MOAXOOSIINX U3
HUX.
Python
Python - 53TO BBICOKOYPOBHEBBIM SI3bIK IMPOrPaMMMPOBAHMS OOIIEro
Ha3HaAueHMs] M AMHAMMUUECKOM Tummsanyen, BoeinyineHHbin 20 despanst 1991 roma
I'sugo Ban Poccymom.
K nmpenmyiiiectBam s3bika Python oTHOCSITCS:
® IIPOCTONM CMHTAKCHUC M XOpOIIlasi YNTAeMOCTb Koja; Tak Mapk JIyTiy B cBoeix
kaure «Msyuaem Python» mminer, 4To «BOJBIIMHCTBO JIOAEN HAXOIST
Python silerkum B uM3y4eHUM U yBJI€KaTeJIbHbIM B MCIIOJIb30BaHUM, OCOOEHHO
B CpaBHEHMM C ero poBecHMKamu Hanogobue Java, C# u C++» [22, c. 46], a
Takke TO, uTo «Kom Python mo 3ambicity mo/mkeH ObITH YMTAOE/NIbHBIM ... B
ropasgo OoJibllIel CTEereHy, YeM TpPaaUIMOHHbIE SI3bIKM HaIMCAHUS
cueHapueB» [22, ¢. 40] 1 «0OBIYHO 3aHMMAET OT OJJHOM TPETHU 10 OTHOM TSITOM
yacTy pasMepa skBuBaseHTHOro koga C++ win Javar [22, c. 41];
® IIMpOKas CTaHAapTHas OuOIMOTeKa M BO3MOXKHOCTb pacCIIMpeHus] Koja
CTOPOHHMMM 6UbMoTeKaMu 1 npukiaanabiM [10; Mapk JIyTii B cBoei KHUTe
«3yuaem Python» ormeuaer, uro «O6sacte croponHero I1O mas Python
npejjiaraeT MHCTPYMEHTbBI, IpegHa3HAuUeHHbIe IS KOHCTPYMPOBAHUSI BeO-
CalTOB, YMCJEHHOTO IPOrpaMMMPOBAHMSI, AOCTYIA K ITOCAeq0BaTEeIbHbIM
mopTaMm, pazpaboTKy UTP U MHOTOro apyroro» [22, c. 41].
K "Hepgocrarkam si3pika Python otHocsTCS:
® HM3Kasg Mpou3BOAUTENbHOCTb, Mapk JIytii B kHure «Wsyuaem Python»

OTMeYaeT, UYTO «3HAUMTEJIbHbIM HEIOCTAaTOK TeKyIlen peaynmsainuu Python
17



CB4A3aH C TeéM, UTO CKOPOCTDb BbLITIOJTHEHMS MOXKET He BCerga OBITb TaKOM Ke,
KaK Yy INOJIHOCTBIO KOMITMJIMPYEMbBIX 1 HU3KOYPOBHEBLIX SI3bIKOB, 1'[0,)106HbIX

Cu C++» [22, c. 44];

CH@LI,I/I(I)I/I‘-IHOCTI) CHMHTaKCHucCa.

Java

]ava — 3TO 43bIK IIPOTPaMMMNPOBAHUA O6].LI€I‘O Ha3HAUeHMsI CO CTaTUUYECKOM

TUIM3ALMEN, BeInyIeHHbIi B 1995 romy komnanmeir Sun Microsystems.

[IpenmyiiiecTBa si3bIKa Java:

6e3omacHocTb; ['epbept Lluaar B kaure «Java. [TomHoe pykoBoacTso, 10-e
musganue» muiier: «ToT @dakr, yro mporpamMma Ha Java BbIIIOJTHSIETCS
BUPTyaJbHOM MarmHon JVM, cnoco6CTByeT TakyKe TIOBBIIIEHUIO €€
6e3onacHocT. BupryanbHasgs wMaiimHa JVM  ympasisieT BbITOJHEHUEM
MIPOrpaMMbl, TTOITOMY OHa MOSKET M30JIMPOBATh ITPOTPaMMYy, UTOObI CO31aTh
OrpaHMYEHHYIO MUCIIOJHSIONIYIO Cpeny, KOTOpasi Ha3bIBAETCS «IIeCOUHMIIEN»
M CONEPXKUT MPOrpaMMy, MPEsITCTBYIONIYI0 HEOI'PAaHMUEHHOMY MOCTYITYy K
MarmHe.» [32, c. 44];

MIPOM3BOIUTEBbHOCTD B cpaBHeHMM ¢ Python; o pesysbTaTam mMccieqoBaHms
"A comparison of common programming languages used in bioinformatics"
[5], mpoBeménHoro Matbe @Dypmanom ¥ Maiikiom [IRwimMHrcom Java
ITOKa3aJl JIyulliie pe3yabTaThbl B IPOU3BOAUTEIbHOCTY B CpaBHeHMM ¢ Python.
HepocraTtku g3bika Java:

6oJIbIIIast CJIOXKHOCTb ¥ MEHbIIIas YMTAEMOCTb KOa B cpaBHeHUM ¢ Python.

Go

Go - 3TO SI3BIK MPOrpaMMMPOBaHMS OOILEr0 HAa3HAYEHMSI CO CTAaTUUEeCKOM

TUMM3alMen, BeiylleHHbI KoMmmanuenn Google 10 Hosiops 2009 ropa.

[IpeumyiiectBa s3bika Go:
IIPOCTOM M TIOHSITHBIM CU-TIOMOOHBIN cuHTaKkcuc; Mapk Cammepdmibnd B

kuure «IIporpammupoBanme Ha Go. Paspaborka mpmioxkenuin XXI Beka»
18



otMmeuaeT: «5I3pIKk GO MMeeT OueHb IIPOCTOM ¥ IOHSTHBIM CUHTAKCUC, B
KOTOPOM OTCYTCTBYIOT CJIOKHbIE ¥  3aMbICJIOBaTble  KOHCTPYKLNM,
XapakTepHble AJ1s1 60siee CTapbIX SI3bIKOB, Takux Kak C++ (MOSIBUBILIETOCS B
1983 ronmy) win Java (mosiBuBiierocs B 1995 romy).» [20, c. 13];

60JIbIIIOEe KOJIMYECTBO BCTPOEHHBIX YTWINT U OMOINOTEK;

OosbIlIasi MPOMU3BOAMUTENBHOCTh B cpaBHeHuM ¢ Python [7] m Java [6] mo
na"HHbIM caita Benchmarks Game mipu TecTMpoBaHUM MOIEIMPOBAHMS OPOUT
TJIaHEeT-TUTaHTOB.

HenpocraTtku sa3e1ika Go:

HaIpaBJIeHHOCTh MTPeUMYIIeCTBEHHO Ha BeO-CepBUCHI;

Maiasi pacIpOCTPaHEHHOCTb.

CpencTBa peasM3alivy KJIMEHTCKOM COCTaBJISIONIEN

Inst peanmm3anyy KJIMEHTCKOM COCTaBJISTIONIEN MCIIOIb3YIOTCS (peiiMBOPKY U

oubmmotekn. Hamubosee momyssspHbIMM — (QperIMBOpKaMyu JISI  peam3aliun

KJIMeHTCKOM COCTAaBJIAIOIIe} Ha TaHHbIM MOMEHT SIBJISIIOTCS:

Vue;

Angular.

[TomumMo GpelIMBOPKOB CYILIECTBYIOT OMOJIMOTEKY, HATIPUMED:
React;

JSRender/] SView.

React

React - aTo oTkpbiTast JavaScript 6ubaMoTeKa AJI HANMCAHUS KJIMEHTCKOMU

yacTu BebO-cepBMCOB, paspaboraHHas U BbimymieHHas1 [IskopmaHom Banke 29 mast

2013 roza.

[IpenmyiuecTtna:
BbICOKASI MMOITYJISIPHOCTD;
MEHBIIINI pa3Mep MPOeKTOB B cpaBHeHnu ¢ Angular n Vue.

Henocratku:
19



® CJIOKHOCTDb U3YUEHMNA.

Vue
Vue - JavaScript-¢ppeiiMBOpPK C OTKPBITBIM MCXOIHBIM KOJOM IJIST HallCaHMS
KJIMEeHTCKOM COCTaBJISIIONIEeN, BIylleHHbI OBaHoM O B deBpasne 2014 roaa.
[IpeumyiiiecTBa:
e MeHbIINI pa3Mep npoekTa B cpaBHeHuu ¢ Angular [29];
e T[Ipoilie B OCBOeHUM B cpaBHeHMM ¢ Angular [29].
HenpocraTku:

e OOJIBILION pa3Mep IPOeKTOB B cpaBHeHuM C¢ JSRender/JSView.

Angular
Angular - GpeMMBOpPK C OTKPBITBIM MCXOOHBIM KOJOM IJISI HaIlMCaHMS
KJIMEHTCKOM COCTaBJISIIOILEN, BhIMYIieHHbI Komnanueiir Google 15 centsps 2016
roja.
[IpeumyiiiecTBa:
® [OJTOCpPOYHas moaaepskka u fokymeHTtaiust ot Google;
e JIyulllass oOpraHusalusi M  IpeacKasyeMOCTb KOjfla, CBSI3aHHasl C
ucrnoJjib3oBanmem TypeScript.
Henocrarku:

e (OOJIBIIION pa3Mep MPOoeKTOB B cpaBHeHMM ¢ Vue u JSRender/]SView.

JSRender/J]SView
JSRender/JSView - 3T0 oTKpbITast JavaScript 6ubaMoTeKa IJIs1 HaIMCaHUS
KJIMEHTCKOM YaCTy BeO-CepBMCOB C UCIIOJIb30BAHMEM I11a0OJIOHOB.
[IpeumyiecTBa:
® IIPOCTOTa;
e MaJTblil pasMep IMPOEKTA; AJIsI Hero He TPeOyeTcs] HUKAKMUX TOIOTHUTETbHBIX
IypeKkTopui u aiios;

® HajMuye IOJHOMI OJOKYMEHTalM U 1MeCOYHMUIIbI.
20



Henocrarku:

® MeHbINI (PYHKIMOHAT B CpaBHEHUM C OCTaJbHBIMU (QperIMBOPKaMM.

Cpasuenne CYB/]

[IpoBeném cpaBHeHMe U BblOepeM Haubosiee ONTUMAIbHBIA CIIOCOO
peanm3anyy 6a3bl JaHHbIX.

SQLite

SQLite - cBobognas BctpanBaemass CYB]I, BeimyiieHHass Puuapmom Xummom
B 2000 rony.

[IpenmyiiecTBa:

® BCe JaHHbIE XPAHSATCS B OOHOM ¢haityie, UTO YIIPOIaeT MUTPALIMIO.
HepocraTku:

® MaJIO€ KOJIMYEeCTBO IIoAAeP>KMBA€MbIX TUIIOB JaHHbBIX.

MySQL
MySQL - cBob6omHas CVYB]I, paspabarbiBaemass kommaHuen Oracle u
Boienmias 8 2000 romy.
[IpeumyiiiecTBa:
e (osiee BbICOKast CKOPOCTb uTeHMs B cpaBHeHuM ¢ PostgreSQL.
HenpocraTkn:

e 0ojiee HMU3KAsg CKOPOCTb OOpPaOOTKM CJIOKHBIX 3allpOCOB B CpPaBHEHUM C

PostgreSQL.

PostgreSQL

PostgreSQL - cBob6onnast CYB/I, BeimyiieHHass Maiikiiom CToyHOpelikepom
B 1996 rony.

[IpeumyiiiecTBa:

® «HaIMUMe BeJMKOJEIHOMN OJOKYMEHTalyMu "  aKTUBHOTI'O COO6LLI€CTB&1

IIO3BOJILIET 6bICTpO HaXoaguUTb OTBE€TblI Ha BO3HMKaAIOIIME BOIIPOCHI.
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PykoBozactBo 1o PostgreSQL HacumthiBaer cBbiire 2500 crpanuiy» [16, c.
43];

nogaepskka NoSQL u pasHoo6pasye TUIIOB JaHHBIX.

Hepocratku:

60s1ee HU3Kast CKOPOCTh UTeHus1 B cpaBHeHMM ¢ MySQL.

CpaBHeHMe CUCTEM YIIPaBJIEHUS] BEPCUSIMMU

[TIpoBeném cpaBHeHME U BhIOEpeM Hambosiee ONTUMAIbHBIN BApMAHT CUCTEMBbI

yIIpaBJIeHUs BepPCUSIMU.

Git

Git - pacmpemenéHHasi CuUCTeMa YIIpaBJIeHUS BepCUSIMMU, BBINTYILIeHHasT 7

ampesns 2005 roma JIunycom TopBasibacoM [Jisg yIIpaBjeHMs: paspaboTKOM siapa

Linux. Paspab6aTbsiBaetcst Software Freedom Conservancy.

[IpeumyiiiecTBa:

pacIipeneaeHHOCTD;

OBICTPOAEICTBIUE;

KpocIiaThOpMeHHOCTb;

MIPOCTOTA OTCJIESKMBAHMS U3MEHEHMI B KOJIE;

IIMPOKasl paclpoOCTPaHEHHOCTh, IO AaHHbIM Open Hub, nipencraBieHHbIM Ha
pucyHke 18.

HepocraTku:

60JIbIIIas CJIOSKHOCTb B OCBOEHMNM;

IIpM yBeJMUEHUM pasMepa IMpPOeKTa OTCAeKMBATh MCTOPUIO M3MEHEeHMIA

CTaHOBUTCA 3aTPYOHUTEJIbHO.

Mercurial

Mercurial - pacrnpenenéHHasi cucTema yIpaBJieHUs] BEpCUSIMMU, BbITTyIIIeHHAsT

19 ampesnsa 2005 roma Matom Makosiom.

[IpeumyiiiecTBa:

pacIipe1eJIEHHOCTb;
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® TIPOCTOTa B OCBOEHMI.
Henocrarku:
e MaJjiasl pacIpoCTpaHEHHOCTb, Mo AaHHbIM Open Hub, mpencraB/iieHHbIM Ha

pucyHke 18.

SVN
SVN - neHTpanmM3oBaHHast CUCTeMa YIIpPaBJIeHMs BepCcusiMu, BoimyieHHas 20
okTs6pst 2000 roma kommnanuen CollabNet. C 2010 roga paspabatbsiBaeTcst Apache
Software Foundation.
[IpeumyiiiecTBa:
® IIMPOKOEe pacIpoCTpaHeHue B cpeme Oojiee CTapbIX M IIPONPHETAPHBIX
IIPOEKTOB.
Henocrarku:
® I[eHTPaJM30BaHHOCTb;
e Majiasg pacIpoCTpPaHEHHOCTh, Mo maHHbIM Open Hub, mpencraBiieHHbIM Ha
pucyHke 18;

¢ MeHbIIasa CKOPOCTb.
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Bazaar: 0%

[ CVS: 1%

Subversion: 22% \

Mercurial: 1% ‘—‘-——\

Git: 74%

Pucynok 18 - JImarpamma pacrpoCTpaHEHHOCTY CUCTEM KOHTPOJISI BEpCUi

no gaHHbiM Open Hub Ha Hauano-cepennny mas 2023 [3]

CpaBHeHMe CpeACTB KOHTEHEepU3auun
[IpoBeném cpaBHEHME 1 BbIOepeM HauboJIee ONTUMAJIbHBIN BApUAHT CPeACTBa
KOHTEeHepU3aInn.
Docker
Docker - cpencTBo KOHTelMHepu3auym, BeinyieHHoe CosioMOHOM XallKCOM
13 mapta 2013 roma. PaspabaTbsiBaeTcst Kommanuen Docker.
[IpeumyiiecTBa:
e (Oosbllasi pacIpoCTPaHEHHOCTD [2];
o mnopanepskuBaeT kKak OC Linux, Tak 1 OC Winodws.

Henocratku:

® OrpaHnyeHume KOHTEﬁHepa OJHUM ITPUJIOKEHIMEM.
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LXC
LXC - cpenocTBo KOHTenHepm3aluy, BbimyileHHoe [anmanem Jleckano,
Cepskem Aitonom, Ctedanom I'pabe 6 asrycra 2008 ropa.
[IpeumyiiiecTBa:
® JIETKOBECHOCTb ¥ IMPOU3BOAUTEILHOCTD KOHTEMTHEPOB.
Henocrarku:

e He noagepskuBaer OC Windows.

BriBOp,

B cBasm ¢  HeoOXOOMMOCTbIO  paspaboOTKM  HeOOJIbILIOro,  HO
MIPOM3BOAUTENLHOIO BEO-IPUJIOKEHUST MOJIs1 IIpeacTaBjeHus uHpopMauuy o0
06pa3zoBaTeIbHONM OpraHu3aluy Hanbojiee ONTUMAIbHBIM BbIOOPOM SIBJISIETCSI SI3BIK
nporpaMmmupoBanust Go, Tak Kak OH coueraeT B cebe HampaBJIEHHOCTb Ha BeO-
CepPBUCHI, BBICOKYIO ITPOM3BOAUTEIbHOCTD M IIPOCTOM CU-TIOJIOOHBIN CMHTAKCHC.

Haunbonee onTmuMasbHbIM pelleHreM [OJIs1 KJIMEHTCKOM COCTaBJISIOLIEN
sBiisieTcs oubmoreka JSRender/] SView, Tak Kak oHa CITOCOOHA ITPEIOCTAaBUTh BECh
HeOOXOmMMBIN IJiT paspabaTbiBaeMOro cepBuca (YHKIMOHAA C MEHbIIUMU
TpeOGOBaHMSIMM K pasMepy IMPOeKTa 1 OO0JIbIIIeN TPOCTOTON COMTPOBOKIEHMS.

B kauectBe CYB/I mj1s1 pa3pabaTbiBaeMOro IpoeKTa JIyUIlle BCEro MOAXOINT
PostgreSQL, Tak Kak oHa moaAepsKUBaeT OOJIbIIIOE MHOXKECTBO TUIIOB ITaHHbBIX U
BO3MOXXHOCTb peayinsaiiiy NoSQL.

Hamnbonee nmopxonsiuen cucremon KOHTpoJisa Bepcunt sisgercst GIT, Tak kak
OHa SBJISIETCS pacIpelesIEeHHON M KpOCCIUIaT(MOPMEHHOM CHUCTEMOM C BbICOKUM
OBICTPOLENICTBMEM, a €€ IIMPOKasi pPacHpOCTPAaHEHHOCTb II03BOJIsIeT 0Oe3
3aTPYOHEHMI CIIPAaBUTHCS C JII0OOM BO3HMKIIIEN MPOOJIeMONM MPY ITOMOIIM ITOMCKa
COOTBETCTBYIOIEN MHPOpMaIMK Ha popyMax U B TOKyMeHTaIM.

[IpenmouTUTEILHBIM CPEACTBOM KOHTEMHEpPU3ALMM OJISI IPOEKTa SIBJISIETCS

Docker, Tak Kak oH noggepskuBaeTt kKak OC Linux, Tak 1 OC Windows, a 6;1arogapst
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O0JIbIIIEN PACIIPOCTPAHEHHOCTh MHMOPMALMIO O MOMYJISIPHBIX PeIlleHNs BOSHUKIIINX
mpobjieM MOXXHO Oymer 6e3 3aTpygHEeHMI HauTu Ha (QopymMax M CBSI3aHHBIX

pecypcax.
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I'JTABA 2. PABPABOTKA

ITociie BbIsSIBIIEHMS HOTpe6HOCT€ﬁ 3aKa3ulMKa M oIrpenejieHusa OIITMMaJIbHbIX
CpeadCTB peaam3alm IIpOeKTa MOOJIDKHa ObITh orpeaesieHa MOOeJ/Ib JKM3HEHHOI'O

LIMKJIA IJIST pa3pabaThiBaeMOro IMPOrpaMMHOrO ITPOIYKTA.

2.1 JKusHeHHbIN LIUKII

B kauectBe mogmenu skm3HeHHoro nukiaa IO Oputa BbhiOpaHa cIMpaibHAas
MOJieJIb, CXeMa KOTOpOM mpeiacTaBjieHa Ha pucyHke 19. CrmpanbHast Mopesb
MTO3BOJISIET M3MEHSITh M YJIY4IIaThb HPOAYKT B COOTBETCTBUM C MEHSIIOILIMMMUCS

Tpe6OBaHI/IHMI/I 3aKa34ylMKa.

A CoBokynHan cCTOMMOCThL

1. OnpegeneHue Mporpecc 2. OueHka n
uenew /,.,'-‘“'——*1‘- peweHue pUcCKoB

PeBbio Onpeqenaiin

FEACEHA

/—\np:rrvmn 1\ MpeTotun 2

Npatoran NpaTatan
afepaFEn YENoREA

Yepromm

Mnaw
pazpaloTes

TecTMpoBaHWE

Peanuszauma

4. MnannpoBaHue Penus
cnenyowen utepaummn 3. PazpaboTtka
W TeCTUpOBaHue

Pucynok 19 - Cxema criupanbHou mogenu [28]
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2.2 CxeMa B3aMIMOEMCTBMS KOMIIOHEHTOB CUCTEMbI
BsaumopnencTBye BHYTPU CUCTEMbI ITPOVCXOIUT B COOTBETCTBUM CO CXEMOI,

IpeicTaBJeHHON Ha pucyHke 20.

Pucynok 20 - Cxema B3aMO/I€MICTBMSI KOMIIOHEHTOB pacIpeIeIEHHOM

CHUCTEeMbI

2.3 Coszmanune 6a3bl JaHHBIX
B yc10BMSIX ITOCTOSIHHBIX M3MeHeHMM TpeboBaHuM K MHGOpMaTU3aluU B
obstacT 0O6pa3oBaHMsI, HY;KHO MCIIOJIb30BaTh Hambojee MOAXOASIINI IJISI 3TOTrO
By 6a3bl maHHbIX. NOSQL 3a CuéTr OTCYTCTBMS HEOOXOOMMOCTM COOTBETCTBMUS
PeJIIIMOHHOM MOJEe/IM YIIPOIIAeT IIPOLleCChl MacIITabuMpoBaHMS M OOCTyMa K
IaHHBIM. B CBSI3M ¢ 9TMM OBUIO TPUHATO pelleHue mpuaepskuBatbcst NoSQL
MOJEJIN.
Ila obecrieueHus paboThI CUCTEMbI OblJIa CO3aHa MOJIE/b peain3aluy 6asbl
JaHHBIX, BKJIIOYAIOIIAs B ceOs MATh TabIII;
e class - Tabymia, comepskaiiast MHGOPMAIIMIO O KIacCax;
e teacher - Tabymila, comepkaiasi MHOOPMALMIO 00 YUUTEJISIX;
e room - Tabyuiia, cogepskaiias MHGOpPMAaINIO O KabuHeTax;
e subject — Tabiuia, cogepsKaiias MHGopMaIMio O IpeaMeTax;

e schedule - Tabnuia, cogepskamast MHPOPMALMIO O PACIIMCAHMSIX;
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" IBYX TOJIb30BaTeJIei:

e getter - mOJIb30BaTe/llb, OTBETCTBEHHBIV 3a IOJyuYeHMe uHopMauuyu u3
TabInII;

e setter - mOJIb30BaTeb, OTBETCTBEHHBbIV 3a M3MeHeHMe MHGPOpPMaLyM B

TabMIax.

K NoSQL cocrasinsiomiein 6a3bl JaHHBIX OTHOCUTCS Tabiuia schedule, B
KoTopou mnosie data oTBevaeT 3a xpaHeHMe MHGOpPMaALIM O paciucaHuy B ¢popMmarTe
JSON. Ha pucynke 21 mokaszaH crmcok mosier Tabymipl schedule. PucyHok 22

TTIOKa3bIBAeT, KaK 3anojHgeTcs noJje data B Tabsuile schedule.

id

year
parallel

is_base
jsonb NOT - NULL,
UNIQUE art, year, parallel, is_ base

Pucynoxk 21 - ITonsa Tabauisr schedule
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Pucynok 22 - Cxema 3anosHeHus nosist data Ta6suiiel schedule

g peaymmsauyuy 6a3bl JaHHBIX B CHUCTEME OBLJIO IIPUMHSTO pelleHye

ucnonb3oBaTb Docker-koHTenHep PostgreSQL nocnenHen Bepcumn.

2.4 PazpaboTka cepBepa AJ1s1 B3aMMOIEMCTBUS C 623011 TaHHbBIX
IOnsa paboTtbl c 6a30i AaHHBIM MPeAyCMOTPEH CepBep, ITPUHUMAIOIINA
3aIIpOChl OT KJIMEHTOB, BBIMIOJIHSIOIINI HEOOXOAMMbIE 3aIlpOoChl y 0Oase ITaHHbIX,
bopMUPYIOIINI TaHHbIE B ONTMMAJIbHbBIN AJIs1 KAMeHTa (GopMaT U OTIIPaBJISIOLINA
IOaHHbIE KJIMEHTY.
CepBep oOpabaThIBaeT MSATh MAPIIPYTOB IMOJTYUEHMSI JaHHBIX:
e MaplIpyT IOJYYEeHMUs JaHHBIX O Kjaccax;
e MapIIpPyT IOJTYYEeHNST JaHHBIX 00 YUUTEJISIX;
e MapuIpyT IOJyUYeHMsT JaHHbIX O KaOMHeTax;
e MapuIPyT IOJYYEHNST JaHHBIX O IIpeIMeTax;
® MapuIPyT IMOJYYEHNST JaHHBIX O PACIMCAHUSIX;
U MIITh MapIIPYyTOB M3MEHEeHNS JaHHbIX:
e MapuIPyT M3MEHEeHMsI JaHHbIX O KJIaccax;
e MapuIpyT M3MEHEHMSI JaHHbIX 00 YUUTEJISIX;
e MapuIpyT M3MEHEHMS TaHHbIX O KaOMHeTax;
e MaplIpyT M3MEHEeHMs JaHHbIX O IIpeIMeTax;
e MaplIpyT M3MEHEHUS TaHHbIX O paCIMCaHUSIX.
Ina obpabotku maHHbIX B ¢Gopmare JSON O6bL1 paspaboTaH OTHEIbHBIN

MonyJib. A cam cepBep ObUIT ymakoBaH B Docker KoHTelHep.

2.5 PaspaboTka cepBepa /1 IIpeIoCTaB/IeHNs [T0Ib30BaTeIbCKIMAA
mHTepdenc

Inst pa3paboOTKM IIO/b30BaTeNbCKOrO MHTepderca ObUIa MCIOJIb30BaHA
omomoreka JSRender/]SView. [Ipu OTKpbITHM TTOJIB30BATE/IEM COOTBETCTBYIOIIEN

CTpaHUIIbI MHTepderica MPOUCXOINUT 3aIPOC JaHHBIX OT CcepBepa:
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® [Jid CTpaHMIIbl USMEHEHMA NJaHHbIX O KjIaCCaX, ITPpMMeEp KOTOpOﬁ PpacCITIoJIO>KEH

Ha pUCYHKe 23, 3aIpalaMBarOTCs OaHHbIE O BCeX KJIaCCaX,

PucyHnok 23 - CTpanuiia usMmeHeHMsI JaHHBIX O KJlaccax

® Jid CTpaHMIbl WM3MEHEHMS OJaHHDbIX 00 YUNUTEJIAX, I[IpUuMep KOTOpOfI

pacIIojIoKeH Ha pUCYHKe 24, 3aIpalllMBalOTCs JaHHbIE O BCEX YUUTEJISX;

Pucynok 24 - Ctpanuiia usMeHeHMsI JaHHbIX 00 yUUTESISIX

® i1 CTpaHMIbl WM3MEHEHMd OJaHHbIX O Ka6I/IH6TaX, Impumep KOTOpOﬁ

PacCIIOJIOKeH Ha PUCYHKe 25, sarpaliBaioTcs JaHHbIe O BCeX KabMHeTax;

PucyHok 25 - CTpaHniia usMmeHeHMsT JaHHbIX O KabuHeTax
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e IS CTpaHMIbl M3MEHeHMs JaHHBbIX O TMpeaMeTax, IIpMMep KOTOpPO

pPacCIIOJIO’KEeH Ha PUCYHKe 26, 3alpalaMBalOTCs JaHHbIe O BCeX ITpeJMeTax;

Pucynok 26 - CtpaHuiia u3MmeHeHMsI JaHHBIX O ITpeMeTax

® [ CTpPaHMIIbI M3MEHEHMsI MaHHbIX O pacHuMcaHuy, MpPUMEP KOTOPOU
PacIoJIOsKeH Ha pUCyHKe 27, 3aIpalliuBaoTCs JaHHbIE O:
O BCeX KJjaccax;
O BCeX YUUTEJISX;
O BCex KabMHeTax;
O BCeX IMpeJMeTax;

O CYIIEeCTBYIOIIEM paclMCaHUM Ha 3Ty HEeIEJIO.

PucyHok 26 - CTpanniia usMeHeHMs JaHHbIX O PacIMCaHun

CepBep, ITpenoCTaBIISIONINI MT0Jb30BaTeIbCKII MHTEpdEeNC ObUT YITaKOBaH B

oTnesbHbIM Docker-koHTenHep.

2.6 PaspaboTtka cepBepa a5 reHepanyyu ¢GaiioB KajieHaapein
IOns renepauyy (aiioB 3J€KTPOHHBIX KajeHzapein Obul paspaboTaH
OT[IeJIbHBIN cepBep. DTOT CepBep pa3 B CYTKM 3allpalllMBaeT JaHHbIE O pacyCaHUU
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Ha aKTyaJbHYIO M CJIEQYIOIIYIO HEeIesi0, IOC/e Yero, MCIOJIb3ysl CIEeluabHO
pa3paboTaHHBINM AJIs1 STOTO MOIYJIb, FeHepupyeT ¢aiibl 3JIEKTPOHHBIX KaJleHIapei,

MIpMMeEP COMIePsKMMOI'0 KOTOPBIX PacIoJIOsKeH Ha pUCyHKe 27.

Pucynok 27 - Ilpumep comep>kumMoro ¢aiia 3J1eKTPOHHOTO KaJIeHAapst C

pacCiiMCaHMeM YUNUTEIA

CepBep /1 TeHepallMy SJIEKTPOHHBIX KaJleHAapen OblT YIaKoBaH B

otaenbHbIM Docker-koHTenHep.

2.7 Pa3paboTtka cepBepa IJis1 4OCTaBKM (paijioB KajeHaapen

Ina moctaBku (haijioB KajieHAapei ObLIO MPUHSATO peIleHyre pa3BepPHYThb
OTHEeJIbHBbIM CcepBep, KOTOpbIM OymeT paboTaTh B CBSI3KE C CEpPBEpPOM TreHepalumn
9JIEKTPOHHBIX KaJIeHIapei U MpeaoCTaB/sATh (aiyibl pacCMCaHUI IJIST YIUTEeIeNn U

YUYE€HMKOB 10 COOTBETCTBYIOIIMM MapllIpyTaM [0 IpuMepy pucyHka 82.

Pucynok 28 - nmpumep mytu no ¢aisia kaneHgaps 8-ro A kiacca

CepBep, IIpeoCTaBIISIONINIA (PalAIbl pacCaHui ObLT YIIAKOBAH B OTIEIbHbBIN

Docker koHTelHED.



BBIBO/]

B xope BbITOJTHEHNST PabOT MO MPOEKTY ObLI IIPOBEIEH aHAIMU3 TPeOOBAHMIT
3aKa3uyMKa M CYILIECTBYIOIIMX pPeIleHNi, KOTOpble MO/ Obl YIOBJIETBOPSITH 3TU
TpeboBaumsi. Ha ocHOBaHuM pe3yJsbTaTOB aHaaM3a ObUIM BbIOpaHbl Hambosee
MOAXOMSIIME CPeACTBA peaiM3alluy IIPoOeKTa.

s peanu3anyy MPoeKTa ObLjIa BhIOpaHa CIMpaIbHASI MOIEb SKM3HEHHOTO
1MKJIa. beia cmpoekTpoBaHa u peanmsoBaHa Momeab NoSQL 6a3bl maHHbIX. Bbiia
CIIPOEKTHPOBAaHA MOJIe/Ib PaCIpeneéHHOM CUCTEMbI, B COOTBETCTBUM C KOTOPOM
BbUIM pa3pabOTaHbl cepBepHas M KIMEHTCKasl COCTaBJISIOIINE BeO-IPUJIOKEHMS.
IOns Bcex COCTaBJSIONIMX paclpeneéHHOM CUCTeMbl OblIa  BBIMIOJHEHA
KOHTelHepu3aius ¢ momoIso Docker.

JI719 BO3MOSKHOCTYM BHEIPEHMs M MCIIOJIb30BaHMs pa3spabOTaHHON CUCTEMBI
ObIa COCTaBjIeHa COIPOBOAMTEJIbHAS JOKYMEHTAalMsl, a MMEHHO: PYKOBOICTBO

AIMMHUCTPATOPa M PYKOBOACTBO II0JIb30BaTeJIA.
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ITPUJIOKEHME 1

WHCTpYKUMS AJ11 afMUHACTPATOpa

Il pa3BEpThIBAHMSI CMCTEMBI IIOHAZOOMUTCS IBa CepBepa:

1. CepBep, Ha KOTOPOM OymeT pa3BEPHYTA YaCThb CUMCTEMBI, OTBEYAlOIasl 3a
XpaHeHMe JaHHBbIX ¥ IIpeJoCTaBJIeHMe ITI0JIb30BaTe/IbCKOro MHTepdeiica
COCTaBUTEJIIO PACIIVICAaHMSI.

2. CepBep, Ha KOTOpoM OyIeT pasBEPHYTa 4YaCTb CUCTEMbI, OTBevalomias 3a
reHepanuio ¥ TpemocTaBjieHne ¢GaiioB 3JIEKTPOHHBIX KajeHJapeil C
pacrnmcaHueM.

Ha ob6oux cepBepax [OoJKHa OBITh YCTAHOBJIEHA OIEpallMOHHAsl CUCTeMa,
noaaepskuBatoiias pabory Docker

Ilepenm  pa3BEpTbIBaHMEM  pacCIpemde€HHOM  CUCTEMbl  HeoOXOIMMO
YCTAaHOBUTb Ha Kaxkabii cepBep Docker B COOTBETCTBUMM C WMHCTPYKLMEN,
IIpeACTaBJIeHHOM Ha OpUIMAILHOM CalTe.

st pa3BEpTHIBAHMS CUCTEMBI HYKHO:

1. CkommpoBath Ha cepBep, Ha KOTOPOM OyAeT pasBEPHYTa YaCTb CUCTEMBI,
OTBEYaloIlIasl 3a XpaHeHMe MAHHBbIX U IpedoCTaBJ/IeHMe I10JIb30BaTeIbCKOIO
mHTepderca COCTaBUTENIIO pacIicaHus, COOTBeTCTBYom ¢dann docker-
compose.yml.

2. Broimonmautbh KomaHay “docker compose up”

3. CkomMpoBaThb Ha cepBep, HA KOTOpPOM OyneT pa3sBEpHYTa YaCTb CHCTEMBbI,
OTBEYaloIllasi 3a TeHepaluio ¥ TpenocTaBjieHMe (anjioB 3JIEKTPOHHBIX
KaJieHiapey C pacIcaHueM, COOTBeTCTBYoNM dana docker-compose.yml.

4. Brimonauuth kKoMaHpay “docker compose up”

[Tocne saToro cucrema 6yaeT pasBEpHyTa ¥ rOTOBa K paboTe.
;s ocTaHOBKM pabOThl CUCTEMbI HEOOXOOMMO BBIIOJHUTH Ha KaKIOM

cepBepe koMaHay “docker compose down”.
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MHbopMalMy HYKHO 3allyCTUTh Opay3ep M IepeuTu II0 ajpecy, Ha KOTOPOM

pa3BEépHyTa CHUCTEMa.

ITPUJIOKEHME 2

I/IHCTpYKI.H'ISI AJIS I1I0JIb30BaTeEJIs

,H,.TIH COCTaBJIEHMA pacCIMCaHMd C UCIIOJIb30BaHMEM CUCTEMbI ITpeaCTaBJICHMSA

agMMHNUCTpATopa.

Ilepen TeM, Kak IeperMTM K COCTaBJIEHMIO PACIMCAHMUSI HYKHO 3aIlOJTHUTH

MHbOopMaIInio o:

KJIaccax, OJ1s1 KOTOPbIX OYJIeT COCTaBJISITbCSI pacuCaHue;
YUUTEJIIX, pabOTaIOIIMX B IIIKOJIE;
KabMHeTax, B KOTOPbIX OYIYT BECTUCh 3aHSITHUS;

nmpeamMmeTax, KOTOpbIe BEAYTCA B IIKOJIE.

s mo6aByieHUsT YUUTENIS HYXKHO:

OTKpbITh CTpaHUILY M3MeHeHUs MHGOpMalUuy 00 yUUTEISIX.

. HaxkaTh KHOTIKY T0GaBUTb.

3arnoJHnUTh 101, O6s3aTe/IbHBIMU U3 HUX SIBJISIOTCS:
e DUO;
e JIOTUH.

HaskaTb KHOIKY rOTOBO.

Ilis usmeHeHust MHGOpMaLMHU 06 yuuTesIe HY>KHO:

OTKpBITh CTPAHUITY M3MEHEeHUsT MHGOpMAaIK 00 YUUTEJISIX.

. smeHutn I/IH(l)OpMaLU/IIO B 1noJisx. O6s13aTeIbHBIMM 3 HUX SIBJISTFOTCS:

e DUO;
® JIOTWH.

Haskatb KHOIIKY I'OTOBO.

H7g yoaneHus: yauTesisi Hy>KHO:
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OTKpBITh CTPAHUILY U3MEHEHMS MHGOpMAIIUY 00 YUNTEIISIX.
. HakaTb KHOIKY yJaJIUTb.

. HaxkaTp KHOMKY TOTOBO.

Ins nobaBiieHMsT KaBMHETa HYKHO:
OTKpBITh CTPAHUITY M3MeHeHMsT MHGOopMaILuy O KabuHeTax.
. HakaTb KHOIIKY J0OOGaBUTh.
3anosHUTD noJjisg. O6s13aTeIbHBIMU U3 HUX SIBJISTIOTCS:
e HasBaHUe.

. Haxkarnp KHOIIKY I'OTOBO.

s usmeHenud MHPOpMAaIMM 0 KaGMHETE HYKHO:

OTKpBITH CTPAHUILY M3MeHeHMs MHPOpMAalUy O KabMHeTax.

. Vsmenuts nndopmanyio B moJjissx. O6s13aTeIbHbIMM U3 HUX SIBJISTFOTCS:
e Ha3BaHNe.

. HaxkaTb KHOINKY Ir'OTOBO.

s ynanenns KabuHeTa HYKHO:

OTKpBITh CTPAHUITY M3MeHeHMsT MHGOopMaIyu O KabuHeTax.
. HaxkaTb KHOTIKY yIanuTh.

. HaxkaTb KHOMKY Ir'OTOBO.

Ins mobaByieHus MpeaMeTa Hy>KHO:
OTKpBITh CTPAHUILY U3MEHeHMs MHPOPMAaIUM O IIpeaMeTax.
. HakaTh KHOIIKY 1OOaBUTb.
3anojHUTb noJjisg. O6s13aTeIbHBIMU U3 HUX SIBJISIIOTCSI:
e Ha3BaHUe.

. HaxkaTp KHOMKY TrOTOBO.

s usmeHeHus MHGOpMAaLMK O IpeaMeTe HY>KHO:
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OTKpBITh CTPAHUILY U3MeHEeHMs MHGOPMAIIUK O TIpeIMeTax.
Nsmenutsb nudopmanmio B mojisx. O06s13aTeIbHbIMU U3 HUX SIBJISTFOTCSI:
® HasBaHMue.

HaskaTh KHOIKY rOTOBO.

I ynaneHus rpeameTta HY>KHO:
OTKpBITh CTpaHUILy U3MeHeHUsT MHbOopMaluy O IIpeaMeTax.
HaykaTb KHOIIKY yAaIUTh.

HaxkaTh KHOIIKY TOTOBO.

Ins po6aBiieHus Kiacca HY>KHO:
OTKpBITh CTPAHUILY U3MEHEeHMs MHGOPMAIIUK O KJIaccax.
HaskaTh KHOIIKY JOOaBUTh.
3amounThb mosist. O6s13aTe/IbHBIMM M3 HUX SIBJISIIOTCS:
e HOMep;
e OyKBa.

HaxkaTh KHOIIKY TOTOBO.

s usmeHeHuss MHGOpMaIMM O KjIacce HYKHO:

OTKpBITh CTpaHUITy M3MeHeHUsT MHpOpMali O KjIaccax.

NsmennTb nudopmanuio B nmosx. O6s13aTe/IbHBIMU U3 HUX SIBJISIIOTCS:
e HOMeED;
e OyKkBa.

HaxkaTp KHOIKY TOTOBO.

Il1s ynaneHus Kiacca HyKHO:

OTKpBITh CTPAHUILY U3MEHEeHMs MHGOpMAaIIUK O Klaccax.
HaskaTb KHOIKY yAa/IUTh.

HaxkaTb KHONIKY TOTOBO.
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SRR AT Y

H11 u3MeHeHMs paCIMCaHMUs HYKHO:
OTKpBITh CTPAHUIY U3MEHEHUS paCIMCaHUIA.
Bri6paTh sBjIsIETCS ST pacIMcaHue paciycaHyeM Ha TOJl MJIM M3MeHEHMEM Ha
HeJIeJIio.
Eciu co3maércs n3MeHeHNe Ha HeJleTi0, BbIOpaTh HavyaIo Hemesln.
BribpaTh nmapasiiesb.
3aroJHUTb MH(POPMALMIO Ha HEJEeJTIO:
JI71s1 KaskIOro ypoKa KaskIoro JHS BhIOpaTh:
® IIpeIMeT;
e KaOMHeET;
®  yUnTEeJSI.

HaxkaTb KHOMKY TOTOBO.
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ITPUJIOKEHME 3

PACITIPEIEJIEHHAS CUCTEMA ITPENCTABJIEHNUSA
MH®OPMAIIMU [1J11 OBPA3OBATEJIBHOM OPTAHU3ALIVIA
TexHuuyeckoe 3amaHue
TUTybHBIN JUCT

JIuctos 10

2022
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1 BBeneune

Pacnpenenennas cucreMma MpeaCcTaBIeHNs nHopMauumn IIJIS
o6pa3oBaTeIbHOM OpraHM3aluy — 3TO CUCTEeMa, MO3BOJISIONIAsS PeJaKTMPOBaTh U
MIPeCTaB/ISATh Pa3JIMUYHBIMM CIIocobaMy uMHpoOpMaluio 00 00pasoBaTe/bHOM

OpraHm3aLyn.



2 OcHoBaHM# 111 pa3paboTKu

OcHoBaHMeEM SIBJIIETCS 3aKa3 Ha pa3pabOTKy paclpeneéHHOMW CUCTEMBI
npencraBjieHuss  uMHbOpMalMM 11 0Opas’oBaTeNIbHOV ~ OpraHusaluu  OT
['ocymapCcTBEHHOTO OIOIKETHOTO OOIIe0OPA30BATEIbHOTO YUPEXKIEHUS CpemHen
ob1ieobpasoBaTesibHOM MIKOAbI Ne80 ¢ yryIyGJeHHBIM M3yUYeHMEM AaHIJIMMCKOTO

s3bika Iletporpamckoro panona Cankt-Iletep6ypra.
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3 Ha3naueHue pa3paboTKu
3.1 OyHKuUMOHAJIbHOE Ha3HAYeHNe

Cucrema nmpefocTaBiisieT BO3MOSKHOCTY CO3[aHMsI paclMCaHus 3aHITUM IJ1s1
YUYEHMKOB ¥ PabOTHMKOB OOPa30BaTe/IbHOM OpraHM3aluy M BHECEHUS M3MeHEeHMUIA
B co3maHHble pacmucanus. [lomrMo 3TOro cucrema BU3yaIM3UPYeET MOJyUEeHHbBIE
pacmmcaHusi, a TakXXe IPeJOCTaBJ/IIeT BO3MOXKHOCTb [100AaBJSTh pacHyCaHUs B

JIMYHBIN KaJeH1aphb.

3.2 DKCIUTyaTallMOHHOE Ha3HavyeHue

Cucrema 1o03BosiseT OOJIETUMTH C IIOMOILIBID YAaCTMUYHOM aBTOMAaTH3aLNUU
MIPOLEeCChl COCTAaBJIEHMSI, TIPEACTABJIEHNS M NJOCTaBKM MHPOpMaLMM O pacIyCaHUsIX

3aHSTUI paOOTHMKOB M YUEHUKOB 00pa30oBaTe/IbHOM OpraHu3aluim.
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4 Tpe6oBaHMS K MPOrpaMMe WJIM IIPOrPaMMHOMY U3LEJINIO
4.1 Tpe6oBanus K QYHKIMOHAIHLHBIM XapaKTePUCTUKAM

Cucrema COCTOMT M3 JBYX YacCTel: KJIMEHTCKOM U CEPBEPHOM, MEXKIY

KOTOPbIMM OOJI>)KHO OBITh HaJIa3KEHO BBaMMO,HeIZCTBMe.

4.1.1 TpeboBaHMSs K CEPBEPHOM YaCTH

CepBepHas  4YacTb  [O/DKHA  MPENCTaBJSITh  COOOM  HECKOJIbKO
B3aMIMOJIEMCTBYIOIIMX MEXAY COO0M MMKPOCEPBMCOB, COOpaHHbBIX B Bumae Docker-
KOHTEIHEPOB.

IloJKHO OBITH OPraHM30BaHO XpaHeHMe MH(POPMaINK O pacMCcaHusIX B 6ase
IaHHBIX.

Takske JOKHO ObITH OPraHM30BaHO B3aMMOENCTBME C 0a301 JAHHBIX OJIS
OCYILIeCTBJIEHMS TIpeICTaB/JIeHNs] MHQOpMalLy O PaCIMCaHMUsIX.

IlomkeH OBITh peaymM3oBaH MHTepdeinc mjs ImojgydeHuss MHGOpMaIlUu O
pacnucaHusx, IpeacTaBJIeHHOM B Buae KajeHaapen iCal.

IlomkHa OBITh OCYILECTBJIEHA BO3MOXHOCTh BBIBOJIA IIPENCTaBJIEHHOM
MHOpMaINN.
4.1.2 TpeboBaHMS K KIMEHTCKOM 4aCTH

Ha «kmmenTckoyt uyactu TpebOyeTcsi peajn3oBaTh [Ba KOMIIOHEHTA:
MIPUJIOKEHME JIJISI CO3MaHMsI PacIMCaHU M BHECEHMS M3MEHEeHUI B PaCIMCaHUS U

mHTepdeiic IJisI TOAK/TI0OUeHMS IepCOHMMPUIIMPOBAHHOTO KaIeHAapsI.

4.1.3 TpeboBaHus K B3aMMOAEMCTBUIO KJIMEHTCKOM ¥ CEPBEPHOM YaCTH
BsauMoperncTBie MeXAy KIMEHTCKOM U CEpBEPHOV YaCTIMM OOJIKHO

ocy1ecTBSThCsl ¢ nmomoiibio HTTP-3anmpocos. O6MeH HaHHBIMM O PaCIMCAHUSIX

MeXIy KJIMEHTOM M CepBepOM OCYIIEeCTBJIIETCS dyepe3 OOMeH COOOIleHUSIMU B

dopmate JSON.

4.2 TpeboBaHMs K HAIEKHOCTH

4.2.1 TpeboBanus K 06eCrIeYeHUIO YCTOMUMUBOTO (PYHKIMOHUPOBAHMUS CHCTEMBI
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[Tonb3oBaresnio, B3aMMOJEMCTBYIOIIEMY C CUCTEMOM uYepe3 Beb-Opaysep
OO/DKEH ObIThb  IPedOCTaBJIieH  HEMpepbIBHbIM  TOCTYII K  Beb-cepBuUCY,
PacCIoJIO(KEHHOMY IIO  OIpeNeJIEHHOMY ampecy. Beb-cepBuc He [OJDKEH

HeIllpeaBMOeHHO IMTpepbIiBATb CBOIO pa60Ty.

4.2.2 BpeMs BOCCTaHOBJIEHMSI I1OCJIE OTKa3a
B ciryuae oTkasa paboThl CepBepHOM YaCTH U MOC/IeAYIONIEN HeIOCTYITHOCTH

B86-CepBI/ICa, BpeMA BOCCTAaHOBJIECHMS HE JOJIDKHO IMPEBLIIIATb OAHM CYTKU.

4.2.3 OTka3bl U3-3a2 HEKOPPEKTHBIX NEMCTBUIA TIOJIb30BaATEJ IS
[Tocite 3amycka cuCTeMbl Ha CepBepe OTKas BCJIE[CTBME HEKOPPEKTHBIX

IeJICTBUIM MOJIb30BATE/Is JOJIKEH OBbITh MCKJIIOYEH .

4.3 Y cnoBus 3KCIUTyaTauumn

4.3.1 Kiimmatuueckue yCJIOBUS SKCILTyaTalys
Tpe6oBaHuss K  KIMMATUYECKMM  YCJIOBMSM  OSKCIUTyaTallMyM  He

MMpeabABIAIOTCA.

4.3.2 TpeboBaHuus K BUaM 06CITy>KMBaHNUS

O6cykMBaHMe He TpebyeTcs.

4.3.3 TpeboBaHMSI K UMCJIIEHHOCTU M KBAIM(PUKAIMM TIEPCOHAIA
JL1s1 MCTIO/Tb30BaHMSI CHCTEMbBI JOCTATOYHO OJTHOTO YeJIOBeKa, 00J1a1aloIIero
OJOCTAaTOYHbIMMU KBaIII/I(l)I/IKaI_U/IHMI/I JIT COCTaBJIEHMS PacCIIMICaHUA 33.HHTI/[I71 B

00pasoBaTeIbHOM OPraHM3aLN.

4.4 Tpe6oBaHMS K COCTaBY U ITapaMeTPaM TEXHMYECKUX CPEACTB

4.4.1 TpeboBauus K cepeepy
CepBep IO/KEH OBITh COBMECTMM C JIIOOOV M3 ONEPalMOHHBIX CHUCTEM,

noaaepskuBatoniein pabory Docker.

4.4.2 TpeboBaHMS K KIMEHTY
KomMmbioTep KiIMeHTa JOJKEH MMETb IOCTYIT K CeTM, B KOTOPOii paboTaer

cepBep, a TakK:ke Ha HEM JTOJKeH ObITh YCTaHOBJIEH JII000I Beb-Opaysep.
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4.5 Tpe6oBanMa K MHGOPMAIMOHHOM ¥ IIPOrPaMMHOM COBMECTUMOCTH

4.5.1 TpeboBaHMI K MCXOAHBIM KOAAM ¥ SI3bIKaM IPOTrPaMMMPOBaHMs
Wcxomuble KOObl CEPBEPHONM COCTABJISIOLIEN NOJDKHBI OBITH HalMCaHbI Ha

sI3bIKe TporpammupoBanns Go.
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5 Tpe6oBaHMA K MPOrpaMMHOM AOKYMEHTALMN

CocTaB nporpaMMHOM JOKYMEHTALIVN:
1. PykoBoaCTBO IO YCTAaHOBKE M HACTPOMKE CUCTEMBI.

2. PykoBOACTBO IMO/Ib30BaTEIS.
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6 TexHMKO-3KOHOMMUECKME TTOKa3aTeIn
6.1 OpueHTHpPOBOUYHAs 3KOHOMMIYECKas 3G (PEKTUBHOCTD

B pamkax pmaHHOM pabOThl pacYET IKOHOMUUECKOM 3(P(PEKTUBHOCTU He
npengycMoTpeH. Mcmosb3oBaHme pa3pabaTbIBaeMOM CHUCTEMbI COKPATUT BpeMs,
3aTpayMBaeMoOe Ha COCTaBjieHMe, TpeAcTaBjeHMe ¥ OOCTaBKy MHOOpMaImmu o

pacnucaHusIX B 00pa3oBaTe/IbHOM OpraHu3alum.

6.2 [Ipepmonaraemasi TOTPE6GHOCTD

HpennonaraeMaﬂ HOTpE6HOCTb O6YCJ'IaB)'II/IBaeTC$I pr,Z[OéMKOCTbIO
IMponeccoB COCTaBJIEHHM I, ITpeaCTaBJIEHMA M JOCTaBKU I/IH(i)OpMaLU/II/I O pacCIiMCaHmAgXx

B 00pa30BaTe/IbHOV OpraHM3alyn.
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7 Cragyuu u sTambl pa3spaboTKu

OnpepeneHne JaHHBIX, HEOOXOAVMBIX IJIST PAOOThI CUCTEMBI.
ITpoekTupoBaHye 6a3bl JaHHBIX.

PaspaboTka Mozenm 1 apXUTEKTYPbl paclIpeneéHHOM CUCTEMBI.

Pa3spaboTka MMKpocepBuCa, OTBEYAIOIIEro 3a CO3JaHMe pacluCaHui u
BHeCeHMs U3MEeHEeHU! B paclycaHus.

Pa3paboTka MMUKpoOcepByCa, OTBEUAIOILEro 3a MpeACcTaB/IeHMe pacmMCcaHuil B
Buge KaneHpaaps iCal.

Pa3zpaboTka MuUKpocepByCa, OTBEUAIOIIEro 3a ITpeACcTaBIeHe paciucaHnii B
rpa¢guyeckom Bue.

KonTelHepusaiys Kaxkoro MMKpocepBica.

Opranmzanmsi MUpPOCEPBUCOB, TMpeAcTaBjieHHbIX B  Buige Docker-

KOHTEIHEPOB, B CUCTeMY ¢ rmomoiibio docker-compose.

52



8 ITopsimoK KOHTPOJIS U IIPUEMKU
8.1 Bugp! ucnbITaHmi

[IpoBoAUTCS IMpOBepKa KOPPEKTHOTO BBIMTOJHEHMSI CUCTEMOM 3aJI0’KEHHbBIX
B He€ QyHKUMM, QYHKIMOHAIbHOE TeCTMPOBAHME CUCTEMBI.

[IpoBoauTCcs Bu3yasbHas MpoBepKa MHTepdeiica Beb-cepBuca.

8.2 Obuye Tpe60BaHMsA K IIPUEMKE CHCTEMBI

[Tpuém cuctembl OyaeT yTBEpKIOEH MIPU: KOPPEKTHOM pabOTe CHUCTEeMbI TIpHu

Pa3JIMUHbIX BXOOHbIX HJaHHBIX U IMPpeaoCTaBJI€HNN JOKYMEHTalul K ITPOOYKTY.
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