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BBenenune

AKTYaJIbHOCTH TEMbI

CnopTuBHBIE KITyObI CETOHS MPEACTABISAIOT COOOH ClIa’KEHHO (PYHKIIMOHUPYIOIIHNE
OpraHu3alud, KOTopble TpeOyroT d3(P(EeKTUBHOrO YIpaBiIeHUS Kak Ha
aMUHUCTPATUBHOM, TaK U Ha TEXHUYECKOM YPOBHSX 3TO MbI pazdepeM B MepBOi
rJlaBe 3TOM TUIIOMHON paboThl. OJHAKO, HECMOTPSI HA HEOCHOPUMYIO Ba)KHOCTD
TaKOT'0 YIPaBJICHUs, MHOTHE KIyObl CTAIKMBAIOTCA € MPo0aeMoit He3(pPEeKTUBHOTO
UCIIOJIb30BAHUSI PECYPCOB U3-32 OTCYTCTBUS COBPEMEHHBIX TEXHOJIOTHYECKUX
pemieHuit  anus aBToMaTu3aluMu - nporeccoB.  [IpoTuBopeunme = Mexay
HEO0OXO0IUMOCTBIO 3()PEKTUBHOTO YNPABICHUS U €r0 OTCYTCTBHUEM aKTyaJIU3UPYET
HEOOXOAMMOCTh  Pa3pabOTKU  CHELUAIN3UPOBAHHOIO  BEO-NPWIIOKEHUS  AJIs
B3aMMO/JICHCTBUS C CIIOPTUBHBIM KITYOOM.

Heab padoTsI

Lens nanHOM AUTIIOMHOM PabOThI COCTOUT B pa3pabOTKe CEpBEPHOI YaCTH JaHHOTO
BEO-TIPUIIOKEHHMS, KOTOPAsl MO3BOJIUT ONTUMHU3UPOBATH MPOIIECCHl B3aUMOICHCTBUS
C CIIOPTUBHBIM KITyOOM U TOBBICUTH €r0 3(PPEKTUBHOCTb.

3agaum uccjIe10BaHUA

,HJ'I}I JOCTHIXKCHMUA MOCTaBJICHHOM OcJan H€06XO,III/IMO PCUINTD CIACAYIOIINC 3ada4n:

e [IpoaHamu3upoBaTh CYIIECTBYIOIIUE IOTPEOHOCTH W  MPOOJEMBI B
yIIPaBJICHUH CIIOPTUBHBIM KIIyOOM.
o [IpemToXUTh KOHICTIINIO BEO-TIPHUIOKEHHUS, YUYUTHIBAIOIIYI0 OCOOCHHOCTH
CTIOPTHBHBIX KIIYOOB U UX YIIPaBICHUSI.
e Pa3zpabGortaTh cepBEepHYI0 4YacThb BEO-TIPWIOKEHHS C HCIOIH30BAHUEM
COBPEMEHHBIX TEXHOJIOTHIA.
e [lporectupoBaTh  pa3paboTaHHOE  BEO-TPUIIOKEHHE,  OICHHUTH  €ro
3¢ (HEKTUBHOCTH ¥ IOATOTOBUTH ISl HETO TOKYMEHTAIIUIO.
TectupoBanue pe3ynbTaTOB IUIAHUPYETCS OCYIIECTBUTH IYTEM pPa3BEepPTHIBAHUS
pa3pabOTaHHON CEepPBEPHOM YacTH BEO-TIPWIIOKEHHS JIJISI TECTOBBIX 3allPOCOB OT
pPEANBHBIX JIFO/ICH, YTO TMO3BOJHUT MPOBEPUTH PAOOTOCTIOCOOHOCTH MPOTPAMMBI H
OTIAJNTh BO3HUKIINE HEOXKHUTAHHBIE OTUOKH.



I'naBa 1. AHaJIu3 CylIeCTBYOIIUX NPO0JIeM 1
MOTpPeOHOCTEH B YIIPABJICHUH CIIOPTUBHBIM
KJIyOOM

1.1 Unentuduxanus 0CHOBHBIX MPo0JieM

1.1.1 HepocTaTouHasi aBTOMATH3ALMS YIIPABJIEHYECKUX NMPOLECCOB

OnHolt W3 KIIIOUEBBIX MPOOJIEM, BBISBIEHHBIX B XOJI€ aHaliu3a, SBISIETCS
HEJIOCTAaTOYHAsl aBTOMATH3allus YIPABJICHUYECKUX IIPOIIECCOB B CIHOPTUBHBIX
KIy0ax. BonMbIIMHCTBO KIyOOB MPOAOIKAIOT MCIOIB30BaTh YCTAPEBIINE METOIbI
ydyeTa U aHaimza WHPOPMAIMU, TaKWE KaK PYYHOE BEJCHHUE ydeTa IOCEIICHUH,
pacrucaHuii TPEHUPOBOK U (PMHAHCOBBIX OMEpaIliid. ITO 3aTPYAHIET OTIEPATUBHOE
NPUHSTHE PEIICHUH Ha OCHOBE aKTYyaJbHbBIX TaHHBIX M MOXET MPUBECTH K OIHOKaM
B ynpasieHuu. Hampumep, HENOCTOBEPHBIE JaHHBIE O IIOCEIIAEMOCTA MOTYT
PUBECTH K HETIPABMWIILHOU OlIeHKE 3P (HEKTUBHOCTH TPEHEPOB UM HEMTPABUIIBHOMY
MJIAHUPOBAHUIO PACIUCaHUSI TPEHUPOBOK

1.1.2 OrpanuvyeHHbIe BO3MOKHOCTH B3aUMOAEIICTBHS ¢ KINEHTAMU

Eme oxHoit cymecTBeHHOM MPoOJIeMOM SBIISIETCS OTPaHUYESHHOCTh BO3MOXKHOCTEN
B3aUMOJICHCTBHS CIOPTUBHOTO KiIyba ¢ ero KiWeHTamMu. B HacTosiiee Bpems
noTpeOuTenr Bce OOJBINE OKHUIAIOT yI00CTBA M JTOCTYITHOCTH B3aUMOJIEHCTBUS C
yCyramu, BKJIIOYash BO3MOXXHOCTb OHJIAWH-3allMCU HAa TPEHUPOBKH, OILIATHI
a0OHEMEHTOB, TMOJy4YeHUs HWHPOPMAIIMK O PACIUCAHUM U  IMPOBOJUMBIX
MeponpusaTusax. OTCyTCTBHE TakuX (YHKIIMOHAUIBHOCTEH MOXET OTIYTHYTh
COBPEMEHHBIX KJIMEHTOB, IPUBBIKIINX K yI00CTBY OHJIAMH-CEPBHUCOB, U 3aCTaBUTH
uX OoOpaTUTbCs K KOHKYpPEHTaM, IPEAOCTABISIONIMM Oojiee COBPEMEHHBIC H
yIOOHBIC YCIIYTH.

1.1.3 HegocTraTounasi 3¢ GpeKTHBHOCTH YIIPABJICHUSA PeCypcaMu

Eme omHo#t cepbe3Hoil MpoOIeMOM, BBIIBICHHOW B XOJ€ aHANIHW3a, SBISCTCS
HezocTatouHast A()PEKTUBHOCTD YMPaBICHUS pPECypcamMu CIIOPTUBHOTO KiyOa.
HepammonansHoe HCMONB30BaHUE TEPCOHANA WM (PUHAHCOBBIX CPEJCTB MOMKET
MPUBECTH K HEONTUMAJIBLHOMY paCIpelelieHui0 Harpy3kud, Hed)PEKTHBHOMY
WCIIOJIb30BAaHUIO  PECYpPCOB W, KaK  CIEACTBHE, CHIIKEHUIO  KadecTBa
MpenocTaBIsieMbIX ycayr. Hanmpumep, HempaBuiIbHOE paclpeieieHre TPEHEPOB 110
rpymnnamM MOXKET MMPUBECTH K HEJIOBOJIBCTBY KIIMEHTOB U MOTEPE JOSUTBHOCTH.



1.1.4. Hey10B/1eTBOPEHHOCTH KJIMEHTOB

Kak pe3ynbTaT BBIICYNOMSHYTHIX MPOOJIEM, BO3HUKAECT HEYIOBJICTBOPEHHOCTH
KJIIMEHTOB CIOPTUBHOTO Kiy0a. OHM MOTYT UCHBITHIBATH HEYJIOBJIETBOPEHUE M3-32
HEeyoOCTBa  B3aUMOJEHMCTBUS €  KJIyOOM,  HEJAOCTaTOYHOIO  KadyecTBa
MPEOCTABISIEMBbIX YCIYT WM HEONMpaBlIaHHBIX OxuaaHuil. HeynoBineTBopeHHBbIE
KJIIMEHTBHl MOTYT HE TOJIKO OTKa3aThCsl OT JaJbHEUINEro MocenieHus: kiyba, HO U
JIOBECTH CBOE HETAaTUBHOE BIIEUYATIICHUE JI0 APYTUX MOTCHIIMAIBHBIX KIMEHTOB, YTO
MO’KET HEraTUBHO CKa3aThCs Ha peryTaluu Kiy0a u ero J0xoax.

AHanu3 3THX HpO6HeM MO3BOJIACT 4YCTKO OIPCACIUTb HC TOJBKO IIPHYUHBI
BO3HMKHOBCHMS HETAaTUBHBIX SIBJICHUI B pa60Te KJIY621, HOH BBIpa6OTaTB CTPATCTr U0
X peuicHus ¢ IMOMOIIbIO pa3pa6OTKI/I U BHCAPCHUA CIICHUAIIN3IUPOBAHHOI'O BEO-
IMPUITOKCHU .



1.2 Onenka 10CTYNHBIX TEXHOJIOTHH /11 CEpPBEPHOI pa3padoTKu

[Ipu BEIOOpE TEXHOJIOTHI 1J1s1 pa3paOOTKU CEPBEPHOI YacTH BEO-TTPUIIOKEHUS 115
yIpaBJIE€HUs CHOPTUBHBIM KIyOOM HEOOXOIMMO MPOBECTH aHAINU3 JOCTYIHBIX
MHCTPYMEHTOB M (PEHMBOPKOB € Yy4ye€TOM TpeOOBaHMI MpOEKTa M LeJeH
pa3pabotku. B maHHOI rnaBe OyAeT MpeACTaBiICHO OOMIMPHOE HCCIETOBAHUE
Pa3TUYHBIX TEXHOJIOTHI C AaHAJIM30M UX OCOOEHHOCTEN U MPEUMYILECTB.

1.2.1 Java, ¢peiimBopk Spring u 6a3a nanabix MongoDB

Java

- OAMH H3 HauOoJee MNOMYJIAPHBIX A3BIKOB IMPOTrpaMMHUPOBAHUA, HINPOKO

UCIIOJIb3YEMbIN /Il CO3JaHUsl CepBEpPHBIX NpuiiokeHuil. OH o0nanaer MOIIHON
HKOCUCTEMON HMHCTPYMEHTOB U (PpelMBOPKOB, MO3BOJISIOIMX pa3padaThiBaTh
CJIOXHBIE MPUIIOKEHUs JTt000ro Macmtada. @peiiMBopK Spring sIBASETCS OAHUM U3
HauOoJiee paclpoCTPAaHEHHBIX HHCTPYMEHTOB JUIs co3anus Java-nipuioxxeHuil. OH
peIOCTaBIsIeT OOIIMUPHBIE CPENCTBA IS YIPOIIEHUS pa3pabOTKU U YNpaBICHUS
PUIIOKEHUSIMH.

IIpenmyiecrna:

IIpou3BOAUTENBHOCTh M HAMEKHOCTH: Java HM3BECTEH CBOEU BBICOKOM
MPOU3BOJAUTEIBHOCTBIO M HAAEKHOCTBIO, YTO JENaeT €ro OTJIUYHBIM
BBIOOPOM JJISl KPUTUUYECKHU BaYKHBIX TPHIIOKESHUM.

IIupokasi 3xocuctema: CyIlecTByeT OrpOMHOE KOJMYECTBO OMOIMOTEK U
WHCTPYMEHTOB, TOJJICPKUBAEMBIX cO0OIIecTBOM Java, 4To oOecreyuBaeT
IITUPOKUE BO3ZMOKHOCTH JIJIs pa3pabOTIMKOB.

IonyasipHocth: Java u Spring SBISIOTCS OJHUMH U3 CaMbIX TOMYJISPHBIX
TEXHOJIOTUH B 00J1aCTH pa3paOOTKU CEPBEPHBIX MPUIOKECHHH, YTO 03HAYAET
Haju4ue OOJBIIOr0 KOJIMYECTBA MATEPHATIOB M PECYpPCOB JJisi OOy4YeHUS U
MOJIJICPIKKH.

HenocraTtku:

CaoxHoOCTh: Java MOXET OBITh CIHIIKOM CJIOXHBIM JJII HEKOTOPBIX
pa3pabOTYMKOB, OCOOEHHO /I T€X, KTO TOJHKO HAYMHAET CBOM NyTh B
IpOrpaMMHPOBAHUM.

Boabmoii 00bemM koaa: B HekoTOpBIX ciydasx pa3zpaboTka Ha Java TpeOyer
HamucaHusi OOoJbIIOr0 00bEMa KOAA, YTO MOXET 3aMeJIUTh MPOoLEecC
pa3pabOTKH.



1.2.2. Python u ¢peiimBopk Django

Python - uHTEepmIpeTHPyEeMBIii SI3BIK MPOrPAMMHUPOBAHUS C MPOCTHIM U TOHSTHBIM
CUHTAaKCHUCOM, YTO JejlaeT €ro OTJIUYHBIM BBIOOpPOM [Jisi pa3paboTKu BeO-
npwioxkeHuil. Django - oluH U3 camMbIX MONYJSPHBIX (GPEUMBOPKOB ISl CO3aHUS
BeO-nipuiioskeHuit Ha Python. OH npenocrasnsieT LMpoKuii HAOOP UHCTPYMEHTOB U
(GYHKIMOHAIBHOCTH ISl YIPOLIEHUS pa3pabOTKH.

IIpenmyiecrna:

e IIpocrora m ynoocrBo: Python u Django u3BecTHbl cBOel MpPOCTOTON U
yI0OCTBOM MCHOJB30BAHMS, YTO JEJaeT HMX OTJIWYHBIM BBIOOPOM JIJIst
HAYMHAIOMIMX Pa3pabOTUYMKOB U OBICTPOTO 3aIyCKa MPOEKTOB.

e boabmoe koauvecTBO TroOTOBBIX pemenuii: Django mnpegocrasiser
MHOECTBO T'OTOBBIX KOMIIOHEHTOB W MOAYJEH, KOTOPbIE MO3BOJISIOT
pa3paboTyrkaM OBICTPO CO37aBaTh CIIOKHBIE TPUIIOKEHUS.

o Illnpoxas mogaepxka u akTuBHOE c0001ecTBO: Python n Django umeror
OTPOMHOE KOJIMYECTBO PECYPCOB U COOOIIECTBA, KOTOPHIE TOTOBBI TOMOYb B
Clly4ae BO3HUKHOBEHHS IIPOOIIEM.

HenocraTtku:

e Hexoropsble orpanudenusi: B HekoTopbix ciydasx Django MoxeT UMeETb
OTpaHUYEHHUS B TPOU3BOJIUTEIBHOCTH WM  (DYHKIMOHAJIBHOCTH  IIO
CPaBHEHUIO C HEKOTOPHIMU JAPYTUMH PpeiMBOPKaMHU.

e T'mbkocthb: B cBs3u ¢ TeM, uTo Django npemocrapiser MHOTO "3 KOpoOKH",
B HEKOTOPBIX CIydasgX MOXET OBbITh CIIOKHO HACTPOHUTH MPUIIOKEHHUE IO
KOHKpPETHBIE TPEOOBaHMS.



1.2.3 Node.js u ¢ppeiimBopk Express.js

Node.js mno3Bossier wucnoab3oBarh JavaScript s pa3pabOTKuM  CEepBEPHBIX
puIoKeHuil. Express.js - 0JIMH U3 caMbIx MONyJsipHbIX (periMBopkoB aiis Node.js,
MPEIOCTABISIONINN MUHUMAJINCTHYHBIC CPEICTBA ISl CO3/IaHUsl BEO-TPUIIOKCHHIA
u APL

IIpenmyiecrna:

Boicokasi mnpomsBoguTesbHOCTH: Node.js H3BECTEH CBOEW BBICOKOM
POU3BOIUTEIHLHOCTEI0O U MAacCIITA0MPYEMOCThIO, Olarojaps acHHXPOHHOU
apXHUTEKTYpe.

IMpocTora wucmoab30oBaHMsA. JavaScript sBIsfeTCs OJHUM M3 CaMbIX
TOIYJIAPHBIX SI3BIKOB MPOTPaMMHUPOBAHUS, U MHOTHE Pa3pabOTUMKU YKe
3HAKOMBI C HUM, 4TO JiesiaeT pa3padoTtky Ha Node.js 6osee 1oCTymHOM.
Muoroo06pa3ue moay.aeii u miiarnHoB: CyIiecTByeT OrpOMHOE KOJTHYECTBO
CTOPOHHUX MOJyJier u TuiaruHoB Juis Node.js u Express.js, 4To MmMo3BoJseT
pacmupuTh PyHKIMOHATBHOCTD MPWIOKECHHS 110 Mepe HEOOXOAMMOCTH.

HenocraTtku:

CTabuabHOCTh: B cpaBHEHHMM C HEKOTOPBHIMHU JAPYTUMHU TEXHOJOTHUSIMHU
Node.js MoxkeT OBITh MEHEE CTAOMIBHBIM B paboTe, 0COOCHHO TIPH padboTe ¢
O0JBIIMMU 00BEMaMHU JTAHHBIX MU BBICOKON Harpy3Ke.

I'uoxocTn: Express.js mpemocTaBisseT MUHUMAIMCTHYHBIE CPEACTBA IS
pa3paboTKH, Y4TO MOXKET OBITh HEJIOCTATOYHO ISl HEKOTOPBIX IMPOEKTOB,
TpeOyromux 0osee ClI0KHON (HYHKITMOHATBLHOCTH.



1.2.4 Golang u 6a3a nannbix PostgreSQL

Golang (mnu Go) - 3TO A3BIK MPOrpaMMHUPOBAHUS, pa3padOTaHHBIA KOMMIaHUEH
Google, koTOpBI 0OECEYNBAET BHICOKYIO MPOU3BOJUTEIBLHOCTh, HAJEKHOCTh U
a¢(heKkTUBHOE UCTOIB30BaHUE pecypcoB. OH MIMPOKO MPUMEHSETCS B CO3AaHHUU
BBICOKOHATPY>KEHHBIX BEO-CEpBHCOB M TPWIOKECHHH, TaKk Kak oOecrednBaeT
OBICTpOE BBHITIOJIHEHUE KOJ1a U 3)PEKTUBHYIO padOTy ¢ MapaljIeIu3MOM.

IIpenmyiecrna:

e Bricokas npou3BoauTeIbHOCTL: GOlang KOMIUIMPYETCS B HATUBHBIN KOJI,
4TO O0OecrneurnBaeT BBICOKYI0 CKOPOCTb BBINOJHEHUS U 3(h(PeKTuBHOE
UCIIOJIb30BAHUE PECYPCOB CEPBEPA.

e IIpocrora n ynucrora koaa: Cunrakcuc GO IpOCT U MOHATEH, YTO MO3BOJISAET
pa3zpaboTunkaM ObICTPO MHUCATh U MOAAEPKUBATH KO/I.

e Ilommepxkka mapaJjieau3mMa: BceTpoeHHas nojanepKka napajienu3ma U
KOHKYpeHTHOCTH jenaeT (GO OTAMYHBIM  BBIOOPOM  JUIsl  CO3JaHUS
MHOT'OTIOTOYHBIX MTPUIIOKEHUH.

HenocraTtku:

e MoJjoaaa »3kxocuctema: I[lo cpaBHennio c¢ Java, Python u Node.js,
skocuctemMa (GO MeHee pa3BUTA, YTO MOXKET OrPaHUYUBATH JOCTYIHOCTH
HEKOTOPBIX MHCTPYMEHTOB U OMOJIHOTEK.

e OrcyTcTBHE HEKOTOPBIX (yHKUMOHAJBHOCTeH: Hekotopweie (yHKINH,
JIOCTYIIHBIE B JAPYTHX SI3bIKAX MPOrPaMMHPOBAHUA U (perMBOpKax, MOTYT
0TCYTCTBOBaTh B (GO, UTO MOXKET MOTPEeOOBATH JOMOIHUTEIHHON pa3paboTKu
WM UCTIONB30BAHUS CTOPOHHUX OMOTHOTEK.

PostgreSQL - 3To MorHas u pacmupsieMasl CHCTeMa YIPaBICHUS PEIISIIIOHHBIMU
0azaMu JaHHBIX, KOTOpas IMHPOKO HKCIOJB3YETCS B PA3JIMYHBIX THIIAX
MPUIOKCHUH, HauMHas OT BEO-TIPHIIOKCHHWM M 3aKaHYMBas KOPIIOPATHBHBIMH
cucremamu. Mcnonp3oBanne PostgreSQL coBmectHo ¢ Golang mpemocraBisieT
pa3paboTyrikaM ya00HBIE MHCTPYMEHTBI JJIS CO3JaHHUS IPOM3BOIUTEIBHBIX H
HaJIS)KHBIX MPUIOKECHUH.
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[Ipeumymectsa ucnonb3zoBanus PostgreSQL ¢ Go:

HartuBnas nmoaaep:kka: Golang nMeer BCTPOEHHYIO NMOAJIEPXKKY pabOThI €
0azaMu JaHHBIX uyepe3 cTaHAapTHhIM uHTepdeiic database/sql, uro gemaet
unTerpauuto ¢ PostgreSQL mpocToit u y100HOM.

Bricokass mpou3BoauTeJbHOCTH: PostgreSQL u3BeCTEH CBOEH BBICOKOM
IPOU3BOJUTEIBHOCTBIO U BO3MOKHOCTSIMUA MaclITaOMpPOBaHUs, YTO JIE€TAET
€ro OTIMYHBIM  BBIOOPOM Il  pa3padOTKM  BBICOKOHATpPY>KEHHBIX
IIPUIIOKEHU M.

Borarteiii Hatop ¢ynxkumii: PostgreSQL npenocraBisgeT MIMPOKUNA CHEKTP
BO3MOXHOCTEH, BKItOUasgs mnoaaepkky JSON, mOTHOTEKCTOBBIA MOMUCK,
rEONPOCTPAHCTBEHHBIE 3alpOChl W MHOIOE JPYroe, 4YTO IO3BOJISIET
pa3paboTyMKkaM  peaju30BbIBaTh  pa3HOOOpa3Hble  (PYHKIMOHAJbHbIE
TpeOOBaHUS.

Henocratku ucnons3oBanusi PostgreSQL ¢ Go:

Caoxnocte Hactpoiiku: Hactpoiika m ynpaBinenue PostgreSQL moxet
noTpeboBaTh HEKOTOPHIX YCUIHMM, OCOOCHHO JIJIsi OOJIBIIUX M CIIOKHBIX 0a3
JaHHBIX.

Heo6xonumocTts B 3Hanum SQL: /{15 spdhextuBHol padoTsl ¢ PostgreSQL
BaM IPUIETCSI UMETh HaBBIKU paboThl ¢ SQL, 4TO MOXKET ObITh BBI30BOM IS
pa3pabOTUMKOB, IPUBBIKIINX K HOY-KoAy 1 ORM-uHCcTpyMEeHTaM.

Coueranne Golang u PostgreSQL obGecreunBaeT pa3pabOTYUKaM MOIIHBIH
UHCTPYMEHTapUil JJisi CO3JaHUsl TPOU3BOAMTENBHBIX W MacCHITaOMpPyeMBbIX
IPWIOKEHUM, XOTS 3TO TpeOyeT HEKOTOPOT'0 YCHIINS TPH HAaYaJIbHOW HACTPOUKE U
o0yJeHUHN.

Huxe B Tabnutie 1 mpegocTaBieHo KpaTkoe CpaBHEHUE BCEX BBILIETIEPEUUCICHHBIX
pELICHUM.



Tabnuua 1 - cpaBHEHUE AOCTYIHBIX TEXHOJOTUH ISl CEPBEPHON pa3paboTKu
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Ha6op Texnonoruit | [lntocer Munycsl
Golang u 6aza - Bricokas - Mononas sxocucteMa
naHHbIX PostgreSQL IPOU3BOAUTENBHOCTD | - OTCYTCTBHE HEKOTOPBIX
- IlIpocrtora u uncrora (GyHKUIMOHAIBHOCTEN
KoJa
- Tlompepxka
napajuienusma
- HarusHnas nonnepxka
Java, ppeiimBopx - IlpousBogutenbHOCTh | - CIOKHOCTD

Spring u 6a3a
nanaeix MongoDB

N HAAC)KHOCTD

- IIupoxas sxocucrema

- Bosb1oii 006eEM KOTA

- IlonynsspHOCTB
Python u - IIpocroTa u yno6ctBo | - HekoTopble orpaHuueHus
dpeiimBopk Django |- bonbiioe kosmuectBo | - ['MOKOCTH
TOTOBBIX PEIICHUM - MenmTenbHOCTh
- Illupokas mogaepxka u
aKTHBHOE COOOIIECTBO
Node.js u - Bricokas - CTaOuiIbHOCTh
dpeiiMBOpK IPOU3BOJIUTEILHOCTh |- ['MOKOCTH
Express.js - IIpoctota
UCIIOJIb30BaHUS
- MHoroo0Gpa3sue

MOJTYJICH U TIATUHOB
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1.3 Kpurepuu BbI0OOpa TEXHOJIOTHIi: IPOU3BOAUTEILHOCTD,
MaCIITAOMPYEMOCTh, Y100CTBO UCI0JIb30BAHUA

B ycnoBusix cOBpeMEHHOT0 CHOPTUBHOIO Ou3Heca 3(pPEeKTUBHOE yIpaBICHUE U
B3aMMOJICUCTBHE C KIMEHTAMHU UTPAIOT KIIOYEBYIO POJIb B YCIIEXE CIOPTUBHOIO
kiy0a. Pa3paboTka BeO-pMiIOKEHUS Ui YIpPaBJICHHUS CHOPTHUBHBIM KIyOOM
CTAaHOBUTCS ~ BaXHBIM  IIaroM AN TOBBIIEHUA  A(()EKTHBHOCTH
aJIMMHHACTPATUBHBIX TPOIECCOB M yMyUIICHHs OMbITa KIueHTOB. [Ipu BeIOOpE
TEXHOJOTUN ISl CO3[IaHUsl CEPBEPHOM YacTH 3TOTO MPHUIOKEHUS HEOOXOIUMO
YUUTBIBATh HE TOJIBKO TPeOOBAHMS K (PYHKIIMOHATHHOCTH, HO U TaKU€ KPUTEPHH,
KaK MPOU3BOAUTENIBHOCTh, MAacIITa0UPyeMOCTh, YJO0OCTBO HCIOJB30BAHUS U
0e30MmacHOCTh, THOKOCTh M TaK Jiajee.

IIo HUTOT'Y Ha OCHOBAHHUU HMKCIICPCUUCIICHHBIX KPUTCPHUCB OBLI BBI6paH Ha60p
TEXHOJIOTUM JIIA CCpBCpHOfI 4aCTH IPUJIOKCHU A .

ITpou3BOAUTEINBHOCTD!

e CrocobHOCTh 00pabaThIBaTh 3aMpOChl MOJB30BATEICH C MHUHUMAJIbHBIMU
3aJiepKKaMU U 00€CIIeUNBATh BBICOKYIO OT3BIBYUMBOCTD MPUIIOKCHHS.

e DddexTBHOEC WCIONB30BAHUE PECYpPCOB CepBepa Ui OOecTeueHUs
CTaOMIBHOM M OBICTPOI pabOTHI PUIIOKEHUS JaKe TIPHU BEICOKON Harpys3Ke.

MacmTadupyemMocTh:

e [opu3oHTaIBLHOE MACIITAOMPOBAHHUE TMPUIIOKEHUS IS TOAJCPKAHUS €ro
paboTOCIIOCOOHOCTH TIPHW YBEJIMYCHHHM YHCIIa T0JIh30BaTeie M o0beMa
JTQHHBIX.

e BeprukanpHOE MacmITaOUpPOBaHUE JIJIsT ONITUMHU3AIMK ITPOU3BOIUTEILHOCTH
MPUJIOKEHUS TyTEM YBEJIMYEHUS MOIIHOCTH CEPBEPOB WJIM ONTUMU3ALMHU
KOJa.

Y100cTBO HCIIOJIL30BAHNA

e [lpoctota ¥  TOHATHOCTH  CHHTaKCHCAa  BBIOpAaHHOTO  SI3BIKA
NpPOrPaMMHUPOBAHUS I YCKOPEHHUS pa3pabOTKu ©  oOecredyeHus
YUTaEMOCTH KOJa.

e Hanuume oOmupHOW cTaHAAPTHOW OHOTMOTEKH WM  IKOCHUCTEMBI
WHCTPYMEHTOB, KOTOPBIE YIIPOIIAIOT CO3/IaHUE U MOAACPKKY TMPUITOKECHHUS.

e JloCTYymHOCTh JOKYMEHTAIlMH, OOYyYalolMX MaTepuajoB W COOOIIeCTBa
Pa3pabOTYMKOB ISl PEIIEHUST BOSHUKAIOIIUX BOMPOCOB, U TIPOOIIEM.
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be3onacHoOCTD:

e Bo3MmoxxHOoCcTH 1151 oOecniedyeHuss 0€30IaCHOCTH Iepefadyd U XpaHEHUs
JAHHBIX TMOJIb30BATENICH, BKJIOYAs MEXaHU3Mbl AayTeHTU(PUKAUUU U
aBTOpHU3ALUH.

e 3ammMra OT pacHupoOCTPaHEHHBIX YIpo3, TAKUX KaK aTakd MEpPEernoHEHUs
Oydepa, uabexunu SQL U CKpPBITHIX Yrpo3 0€30MacCHOCTH.

I'mOkocTh M pacIIUPAEMOCTD !

e BO3MOXHOCTh JIETKOrO BHECEHUS HU3MEHEHHH U J00aBlieHuss HOBOWU
(GYHKIMOHAIBHOCTA B NPUJIOKEHHE 0e3 HeOOXOIMMOCTU TMepenuchbiBaHUS
CYIIECTBYIOLIETO KOJA.

e [lognep:kka MHTErpaLMK C APYTUMU CUCTEMaMHU U cepBucaMu uepe3 API nnu
CTaHJapTHBIE MPOTOKOJIbI OOMEHa JaHHBIMH.

Coo011ecTBO M MOAAEPIKKA:

e AKTHUBHOCTH W pa3Mep cooOmiecTBa pa3pabOTYMKOB  BBIOpaHHOMU
TEXHOJIOTUHU, 00€CTIeUYnBAIOIINE JOCTYITHOCTh PECYPCOB U MOAIECPKKY.

e Hanuunwe odumumanbHOM TOIIEPKKH OT pa3padOTYMKOB TEXHOJIOTHH,
peryisipHble OOHOBJICHUS U UCITPABJICHUS OLIUOOK.

3aTpaTbl Ha pa3padoTKy M IKCILUIyaTAUIO:

e OrmeHka 3arpar Ha pa3pabOTKy CEpBEPHOW YACTH TPUIIOKEHUS, BKIIFOUYAs
BpeMsi pa3pabOTUYMKOB M CTOMMOCTh HEOOXOJMMBIX HWHCTPYMEHTOB W
pPECypCOB.

e OreHka 3aTpaT Ha 3KCIUTyaTallMI0O U TOAJICPKKY MPUIOKCHUS, BKIIOYAs
3aTpaThl HA XOCTHHT, OOHOBJICHUS U 00CTY)KMBaHHE CEPBEPOB.

Kaxxnpiii u3 mepeyncieHHbIX KPUTEPUEB BBIOOPA TEXHOJIOTHI UTpPaeT BaXKHYIO
poJIb B TIpoliecce pa3pabOTKM CEPBEPHOM YacTH BEO-TIPHIIOKCHHS IS
CHIOPTUBHOTO KiyOa. [Ipom3BoauTEIPHOCTh, MACIITAOUPYEMOCTh U yIOOCTBO
WCIIOJIb30BaHUSl SIBJISIFOTCSL OCHOBHBIMU ~aCIEKTaMH, KOTOPbIE OIPEAETSIOT
3¢ (PEeKTUBHOCT, pabOThI TMPUIOKEHUS ¥ YIOBJIETBOPEHHUE MOTpeOHOCTEH
MOJIb30BATEIICH.
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[Ipou3BOAUTENHLHOCTh HAINPSAMYIO BIMSET Ha CKOPOCTh 0OpabOTKH 3alpoOCOB U
OTKJTUK MPUJIOKEHHS Ha JCHCTBHS TIOJb30BaTenell. bricTpas u oT3pIBUMBas paboTa
MPUIIOKEHUS HE TOJIBKO YITYYIIIaeT MOJIb30BaTEIbCKUI OTIBIT, HO i CIIOCOOCTBYET
MOBBIIIICHUIO YPOBHS JIOBEpUsl TONb30BaTeNneld K MpoAykry. Kpome Toro,
3 dEeKTUBHOE HCIIOIB30BAaHUE PECYPCOB CEpBEpa MO3BOJIET COKPATUTH 3aTPAThI
Ha 00CITy)XKMBaHUE U SKCIUTYaTalluIO IPUIIOKEHHUS.

MacutabupyemMocTb, B CBOIO O4epeib, 00ecreuynBaeT rHOKOCTh MPU POCTE Yncia
nojbp30BaTeneil 1 oobeMa JaHHbIX. CHcTeMa JO0KHA JIETKO MacITabupoBaThCs,
9TOOBI COXPAHITHh CTAOMIBHYIO PabOTy MPUIIOKEHHS JaKe B YCIOBUSAX PE3KOTO
YBEIIMYCHHSI HAarpy3kd. [ OpH3OHTATbHOE W BEPTUKAIBHOE MAacCIITaOUpOBaHHE
MO3BOJISIIOT  ONTUMHU3UPOBATh pabOTy TMPHIOKEHUS H O0ECIeunBaTh €ro
HAJIEKHYIO Pa0OTy B JIFOOBIX YCIOBUSX.

Y1006CTBO HCTIONIB30BAaHMS SBISETCS TAaK)KE€ BaKHBIM AacCIEKTOM IPU BBIOOpE
TEXHOJIOTHH, TIOCKOJIbKY BJIMSIET Ha CKOPOCTh pPa3paOOTKH, OOyYe€HHE HOBBIX
COTPYJHHUKOB U TMOACPKaHUE KOTOBOM 0a3bl. [IpocToli M MOHATHBIN CHHTaKCHC,
HaJU4Me TMOAPOOHON JOKYMEHTAIlUd W OOMIMPHOM CTaHIAapTHON OMOINOTEKH
CYIIECTBEHHO YMPOMIAIOT paboTy pa3pabOTYMKOB U TO3BOJIAIOT OBICTPO
aJIanI THPOBATHCSA K HOBBIM 3a/1a4aM U TPeOOBaHMSIM MPOCKTA.

Kpome  OCHOBHBIX  KpUTEpUEB, TaKuX  KaK  IPOU3BOJAMUTEIHHOCTH,
MacITabupyeMoCTh U yA00CTBO MCIIOJIb30BAaHUSI, TAK)Ke HEOOXOAUMO YUUTHIBATh
0e30MacHOCTh TMPUJIOKEHHUs, €ro TUOKOCTh W pacHIMPAEMOCTb, a TaKxKe
JOCTYITHOCTh COOOIIECTBa pa3padOTUMKOB M 3aTpaThl Ha pa3paboTKy W
sKcITyaranuio. Bce 3TH  (akTopel B COBOKYITHOCTH OIPENEISIOT BBIOOD
ONTUMAJILHON TEXHOJIOTUU JIJISl pealu3alldd CEPBEPHON YacTH BEO-TIPHIIOKECHUS
JUIs1 CIIOPTUBHOTO Ki1y0Oa
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1.4 O0ocHOBaHUE BHIOOPA KOHKPETHBIX TEXHOJOTHH IS
peajin3aluy CepBePHOil YacTH BeO-MPUII0KEHUS

Br160p KOHKpETHOM TEXHOJIOTHH VISl pean3alii CEPBEPHOM YacTH BeO-
MIPUJIOKEHHUS SIBIIICTCS KJIFOUEBBIM ITAlloM B pa3pal0oTKe mpoekTa. B manHoi
ri1aBe OyJieT nmpejcTaBieHo 000cHOBaHuE BhIOOpa Golang B kauecTBe OCHOBHOM
TEXHOJIOTHH JISl CO3/IJaHUsI CEPBEPHOM YaCTU MPUIIOKEHUS JJIs YIIPaBICHUS
CHIOPTUBHBIM KITyOOM.

e IIpou3BOAUTEJBHOCTD!

Golang u3BecTeH cBOE BHICOKON POU3BOAUTENBLHOCTHIO U 3 (PEKTUBHBIM
UCIIOJIb30BaHUeEM pecypcoB. CTaTruuecKass THNU3alusg U KOMITWIISALNS B
MaIIMHHBIA Ko o3BoIsitoT Golang oOpabaTsiBaTh 3alpOCkl OBICTPEE U €
MEHBIIMMU Harpy3kamu Ha cepBep, YTO OCOOEHHO BaXKHO JJIsl BEO-TIPUIIOKEHHI €
BBICOKMMH TPeOOBAaHUSMHU K MPOU3BOIUTEILHOCTH.

e MacmrTadupyemMocTh.:

Golang o6ecrnieurBaeT NPOCTOTY CO3AaHUS MHOTOMOTOYHBIX MPHUJIOKEHUMN U
s exTuBHOE yIpaBiIeHUE NapAJIICIU3MOM. JTO JIETAET ero UaeabHbIM
BBIOOPOM [1J151 CO37aHUsI MacCIITaOUPyEeMBbIX BEO-CEPBHUCOB, CIIOCOOHBIX
o0OpabaTbIiBaTh 0O0JIbIIIME 00BEMBI 3aIIPOCOB U AJATITUPOBATHCS K POCTY
M0JIb30BaTENbCKON 0a3bl O€3 MOTepU MPOU3BOAUTEIBHOCTH.

e YI00CTBO MCIIOJH30BAHUA .

Golang umeeT MpOCTOi M MOHATHBIA CHHTAKCUC, KOTOPBIH JIeNaeT KO YATAEMBIM
U JIETKO MOJIJIepKUBaeMbIM. biarogapst oOmmpHON cTaHIapTHON OMOIMOTEeKE U
aKTUBHOMY COOOIIECTBY pa3pabOTUYMKOB, co3/jaHue BeO-mpuiokeHuit Ha Golang
CTAHOBUTCS OBICTPHIM U 3 (PEKTUBHBIM TIpoiieccoM. Kpome Toro, HHCTPYMEHTBI
pa3pabOTKH M TOKYMEHTAIHS XOPOIIO MOIICPKUBAOTCS, YTO 00JyierdaeT padboTty
C SI3BIKOM.

e DKocHCTeMAa M MOJJAEPKKA:

Golang umeeT pa3BHTYIO IKOCHCTEMY HHCTPYMEHTOB M OMOJIMOTEK, KOTOPBIC
MO3BOJISIIOT pa3paboTyrKaM OBICTPO CO3/1aBaTh Pa3IMUHbIE KOMIIOHEHTHI BE0-
npuioKeHui. brarogaps akTHBHOMY COOOIIIECTBY pa3pabOTIUKOB, BCETIA
MO>KHO HAaWTHU TOJIJIEPIKKY U PEIICHHE BO3HUKAIOMINX MPOOJIEM, a TAKKE BHOCUTH
CBOM BKJIaJ] B pa3BUTHE S3bIKA M €TO YKOCHCTEMBI.

o Ilomnepxka mapanjiean3Ma i KOHKYPEeHTHOCTH:

Golang npenocTapiseT BCTPOCHHYIO MOAECPKKY Mapajijiean3Ma u
KOHKYPEHTHOCTH, UYTO OCOOCHHO BaXKHO JIJIsi CEPBEPHBIX MPHUIIOKEHUM,
00pabaThIBaIOIINX MHOKECTBO OJITHOBPEMEHHBIX 3alIPOCOB. MexaHu3M ropyTHH U
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KaHaJIOB MO3BOJISET () PEKTUBHO YNPABISATH NapalieIbHBIMU MPOIECCAMU U
o0ecrnieunBaTh BHICOKYIO OT3bIBUUBOCTH MPUIOKEHUS.

e [IIpocrora pa3BepTbiBaHMs U 00CTYKUBAHUSA !

Golang obGecnieynBaeT J1€rkocTh B pa3BEPTHIBAHUU U 00CITY>KMBAaHUU
NPUIIOKEHUH OJarogaps CBOei KOMITAKTHOCTH ¥ MUHUMAJIbHBIM 3aBUCUMOCTSIM.
Komnunsnus B 0AMH UCTIONHSAEMBIN (DAl ympoIaeT yImakoBKy U JOCTaBKY
MPUIIOKEHUS Ha CepBeEP, a CTAaHIAPTHBIN HA00p WHCTPYMEHTOB AJIS
TECTHUPOBAHMS U TPOQUINPOBAHUS TIOMOTAaeT OOHAPYKUBATh M YCTPAHSATH
npoOJIeMbI B paboTe MPUITOKCHHS

Ha ocHoBe npezacraBneHHOro o6ocHoBaHus BeiOOpa Golang aiis peanuzanuun
CEpBEPHOM YacTH BeO-NPUIIOKEHUS ISl YIIPABIEHUS! CIOPTUBHBIM KITyOOM
MOJKHO CJIeJIaTh cieayromure BeIBoIbl. Golang coueraer B ceOe BHICOKYIO
IPOU3BOJIUTEILHOCTh, MACIITAOUPYEMOCTh, YI0OCTBO UCIIOJIH30BAHUS
HOJIICPIKKY MapaieIu3Ma, YTo JeIaeT ero ONTUMaIbHBIM BHIOOPOM IS
co3aanus 3p(HEeKTUBHBIX U HAJCKHBIX BEO-CEPBHUCOB.

[IpocToTa cuHTaKcuca U oOmupHas craHaapTHas oudimoreka Golang ympormaror
nporiecc pa3paboTKU U MOAMEPIKKH MPUIOKCHHIA, a aKTHBHOE COOOIIECTBO
pa3paboTUNKOB 00ECIeYnBAET JJOCTYII K peCypcam H MOAIEPKKE B PEIICHUN
BO3HUKAIONIUX 3a/1a4. biarogapst cBoeit 3KocucTeMe M HHCTPYMEHTaM
pa3pabotku, Golang mo3BoJIsET CO3/1aBaTh BEICOKOIIPOU3BOIUTEIBHBIC U
MacIITabupyeMbie BeO-TIPHIIOKEHUsI, CIOCOOHBIE A PEeKTUBHO 00padaThIBaTh
OoJbIe 00BEMBI TAHHBIX U 3aIIPOCOB.

Taxum o6paszom, Bei6op Golang ayis peanu3anuu cepBEPHON YacTH BeO-
IPUIIOKEHHS SIBISIETCSI 0OOCHOBAHHBIM M 00ECTICUNBAET ONTUMAIBHOE COUCTAHHE
IPOU3BOIUTEILHOCTH, HAJICKHOCTH U YA0OCTBA MCIIOIB30BAHUS, YTO
CIOCOOCTBYET YCTCIIHOM pean3aiyy MPOSKTa U yIOBICTBOPCHUIO
MOTPeOHOCTEH MOIb30BaTENICH.
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1.5 Bb10op cnioco0a Bu3yasu3zanuu padoThl CEPBEPHOI YaCTH

[Ipu pa3paboTke cepBEpHOM YaCTU BEO-TIPWIONKEHUS] ISl  YIPABICHUS
CIIOPTUBHBIM KITyOOM CYIIECTBYET MHOKECTBO BApUAHTOB BU3YyaIu3allMu paboThI,
KaXJIbI U3 KOTOPBIX UMEET CBOM YHUKaIbHbIE OCOOCHHOCTH M TIpeumyIiecTBa. B
JTAHHOW TJIaB€ MBI PACCMOTPHUM pPa3fIMYHbIE BapUAHThl BU3yaIU3allUU PaOOTHI
CEpBEpPHOM YaCTHU, C AaKIEHTOM Ha HX MPEUMYIIECTBA M BO3MOXKHOCTH
MIPUMEHEHHS.

1.5.1 Beb-unrepdeiic

BeG-unrtepdeiic npeacrapiser coboil oauH U3 Haubosiee PACIpPOCTPAHEHHBIX U
yIOOHBIX CIOCOOOB BU3yadu3aluu paboThl cepBepHOoM wyactu. [lonwp3oBarenu
MOTYT B3aUMOJICHCTBOBAaTh C CEPBEPOM uepe3 CTaHAapTHBIN BeO-Opaysep,
nojiydyas JOCTyH K pa3inyHeiM (QYHKIMSIM W JaHHBIM. BeO-unTepdeiic
o0OecreynBaeT IMPOCTOTY MCIHOJIb30BaHUSA M IIMPOKUNA OXBaT ayAUTOPHH,
MOCKOJIbKY ~OOJBIIMHCTBO TIOJb30BaTENIel HMMEIOT OMNBIT paboThl C BeO-
npuwioxkenusimu.  Kpome  Toro, BeO-uHTepdeiic  MO3BOJIIET  CO3/1aBaTh
UHTEPAaKTUBHbIE M TpUBJIEKATEIbHbIE IOJb30BATEIbCKUE HWHTEPHENCH ¢
UCITOJIb30BAaHUEM COBPEMEHHBIX TEXHOJOTHUM BeO-pa3padoTku, Takux kak HTML,
CSS u JavaScript.

OgauM W3  TVIaBHBIX NPEUMYIIECTB  BeO-uHTepdeiica  ABISIETCS  €ro
YHUBEPCAJBbHOCTh M JOCTYNHOCTh. [loiib30BaTenum MOTyT MONYYUTh JOCTYI K
NPWIOXKEHUIO M3 JIF0OOro MecTa M ¢ JII0OOro YCTPOWCTBA, MOAKIIOYEHHOIO K
UHTEPHETY, UTO JIeJaeT €r0 UJIeaJbHBIM BBIOOPOM IS MPUJIOKEHUN C HTUPOKUM
KPYTrOM TOJIb30BATENEH.

1.5.2 MoOuibHOe MPHJI0KEeHHUE

MoOunpHOE MPUITOKEHUE TIPEACTABIsACT COOOM eIle OJMH IMOIMYJISIPHBIM BapHaHT
BU3yalu3aly  pabOThl  CEepBEpHOM  dYacTh. MOOWIIBHBIE  TPHIOKCHUS
00ecreynBaloT TOIB30BATENSAM JOCTYN K (YHKIIMOHAIBHOCTU TMPUIOKEHUS Ha
MOOWMIIBHBIX YCTPOMCTBax, TakKuX Kak cMapTdoHbl U riaHmeTsl. OHU 4acTo
MCIIOJIB3YIOTCS B CUTYAIUAX, KOrJa Y100CTBO U MOOUIBHOCTH UTPAIOT KIIFOUEBYIO
poJib, HAmpHUMep, MPH 3alMCAd Ha TPEHUPOBKH B CIOPTUBHOM KIyOe WIH
OTCJIEKUBAHUH CTATUCTUKU TPEHUPOBOK.

OgHuM W3 OCHOBHBIX TPEUMYIIECTB MOOWIBHBIX MPWIOKEHUN SBISETCS
BO3MOXXHOCTh HCIIOJIb30BAaHUSI BCTPOCHHBIX (PYHKIIMH YCTPOWCTBA, TaKUX Kak
kamepa, GPS u gaTunku 1BUKEHUS, A CO3/ITaHUs] YHUKAJIbHBIX U UHTEPAKTUBHBIX
MOJIB30BATEIIbCKUX WHTEpPEicoB. DTO MO3BOISET pa3padOTIYMKaM CO37aBaTh
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NPWIOKEHUS] ¢ MHTYUTUBHO MOHSATHBIM M YAOOHBIM HHTEppEHcOM, a TaKke
UCIIOJIb30BaTh  pa3iMuyHble  (YHKUMM  YCTpOWCTBa  Ajsi  oOoraieHus
ITOJI30BATEIBCKOTO OIBITA.

1.5.3 Telegram 6ot

Telegram 60T mpeacTaBigeT cOO0N OTIMYHYIO albTEPHATUBY AJIs BU3YyaJIHU3al[UU
paboThl CEpBEPHON YACTH, OCOOEHHO €CJIM Ba)KeH OBICTPBIA M yIOOHBIN TOCTYII K
uHpopMmalui U (YHKIMOHATBHOCTH MPWIOKEHUS. BOTbI MOTYT BBINOJHSTH
paznuyHble (QYHKIUH, OT TMPEeAOCTaBIEHUS HHPOPMALMU [0 BBINOJTHEHUS
ONpEIENICHHBIX 33/1a4 110 3aIIpoCy MoJb30BaTens. B ciydae cepBepHOil yacTu 1S
yIpaBiieHUsl CHOPTUBHBIM Ki1yOoMm, Telegram OOT MOXKET ObITh UCIIOIB30BAH ISt
nperocTaBieHus] MHGOpPMAIMM O PACMHCAHMM TPEHUPOBOK, PETUCTpALMHM Ha
TPEHUPOBKH, MOJYYEHUs PACIUCAHUS 3aJI0B, NMOKYNKH a0OHEMEHTOB U MHOI0OE
npyroe. Telegram 60T oTiMyaeTcss CBOEW MPOCTOTOM ©  yA0OCTBOM
ucnosb3oBanus. [lonb3oBaTenu MOryT B3auMOJEUCTBOBATH C OOTOM uepes
meccenpkep Telegram, KOTOPBIN MIMPOKO UCIIOIB3YETCS IO BCEMY MUPY M UMEET
yIOOHBIA U MHTYUTUBHO NOHATHBINA HHTEp(Peiic. BoT MokeT OBITh JIETKO HACTPOEH
JUISl BBITIOJIHEHUS Pa3jIMYHBIX 3a7a4 M 3alpPOCOB IOJIb30BATENEH, UTO JAENAET €ro
yIOOHBIM HHCTPYMEHTOM JUIl B3aUMOJEHCTBHSI C CEPBEPHOM  YaCThIO
IIPHIIOKECHHUSL.

1.5.4 Jlpyrue BapuaHThI

[ToMUMO BBIIENEPEUYHNCICHHBIX BapUAHTOB, CYIIECTBYET MHOMXECTBO APYTUX
Croco0OB BHU3yanH3aluu pabOThl CEPBEPHOM YACTH, TaKUX KaK JECKTOITHBIC
IPUIOKEHHUS, TOJIOCOBBIE TOMOLIHUKYN, HHTETPALIS C YMHBIMU YCTPOICTBAMMU H T.
n. Kaxnaplii U3 3TUX BapHaHTOB MMEET CBOM OCOOCHHOCTH W MPUMEHUMOCTH B
3aBUCUMOCTH OT KOHKPETHBIX MMOTPEOHOCTEM U 1eJiel MPOeKTa.

1.5.5 Boioop Telegram 6ora

C ydeTroMm paccMOTpPEHHBIX BapHUAHTOB BU3yaHM3alliyd PabOThI CEPBEPHON YacTH,
Telegram 60T BbIAEISIETCS CBOCH MPOCTOTOM MCTIOIB30BAHUS, IIUPOKUM OXBATOM
aymuTOpUM W yIOOCTBOM  B3aWMMOJIEWCTBHs. braromaps momyisipHOCTH
Meccenmkepa Telegram v ero BO3MOXKHOCTSIM JIUIS co3/1aHus 60ToB, Telegram 6ot
CTAaHOBHTCS ONTHUMAJILHBIM BBIOOPOM JUIsl peanu3alud CEPBEPHOM YacTH BeO-
MPUIIOKECHHUS TS YIIPABICHUS CIIOPTUBHBIM KITyOOM.

Huxe B Tabnuue 2 mpeocTaBiIeHO KPATKOE CPABHEHUE BCEX BBILIETIEPEUNCIECHHBIX
pELICHUN.
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Tabnuua 2 — cpaBHEHUE JOCTYMHBIX PEIICHUH I BU3yaIH3alMu paboThl CEPBEPHON YacTH

Croco6 [Trocer Munycbl
BHU3YyaJIM3alUH
Be6- - YHUBEPCAIBHOCTb U - 3aBUCUMOCTb OT UHTEPHETA
uHTEepdeiic JIOCTYITHOCTh - bezonacHocTh
- InTepakTuBHOCTb - CJ105KHOCTb TECTUPOBAHHUS
- HIupokuii 0XBaT ayAUTOpUHU - [Ipon3BOIUTENBHOCTD
MoobunsHOe - Y106¢TBO ¥ MOOHIILHOCTH - Pa3pabotka u moaaepxka
MPUIIOKEHNUE - Mcnonp30BaHne BCTPOEHHBIX - PecypcoemkocTh

(GbyHKIMI ycTpoiicTBa

- Cj105kHOCTh OOHOBIIEHUS
- [Ipo0embl ¢ COBMECTUMOCTHIO

Telegram 6ot

- [IpocToTa ucnonb30BaHusA
- Iupoxuii oxsar
- JIerkocte HaCTPOUKH

- OrpannyeHHbIN (PYHKIIMOHAT
- OrpannueHHbIE BO3MOKHOCTH
uHTepdetica

- 3aBUCHUMOCTD OT IIIATHOPMBI

Apyrue
BapHUaHThI

(HdeckromHble
IMPHUITOKCHUA,
TOJIOCOBBIE
IIOMOIITHUKHU U

T.J1)

- Crienuduveckue BOZMOXKXHOCTH
- UnTerpanus ¢ qpyrumu
YCTPOMCTBaAMU

- OrpanuueHHas ayIUTOPHS

- CJ105kHOCTB pa3paboTKu

- 3aBUCHUMOCTD OT IIaTHOPMBI

- Bricokast cTouMoCTh pa3paboTKu
- [Ipo6siembl ¢ 0OHOBIEHHEM




20

1.6 Bb10op HHCTPYMEHTA pa3BepThIBAHMS NPUII0KEHN S

B nanHOM pazzene Mbl pacCMOTPUM JIBE KIIFOUEBBIE TEXHOJIOTMH, UIMPOKO
ucnoab3dyemsle 1uist 3 Tux nenei: Docker u Kubernetes. Mbl 06cyanm uX OCHOBHBIE
MPEUMYIIECTBA U HEJOCTATKH, a TaKXKe KaK OHU MOTYT ObITh 3(P(EKTHUBHO
MCITI0JIb30BaHbl BMECTE JIJISl CO3JaHUSI BBICOKOTPOU3BOIUTENBHBIX MPHUIIOKEHHI.

1.6.1 Docker

Docker - »oto tmuatgopmMa ans  KOHTEHHEpU3allMHM, KOTOpas II03BOJSET
pa3paboTyMKaM TMaKOBaTh MPHUJIOKEHUS M MX 3aBUCHUMOCTH B KOHTEHHEpHI,
obecrnieunBas CTaOWIBHYIO M INpEACKa3yeMylo pabOTy Ha pa3IM4HbIX CHCTEMaX.
KoHTeliHepbl HM30JMPYIOT NPWIOKEHUS, YTO YHPOLIAET WX pPa3BEPThIBAHUE U
yIpaBJICHUE.

IIpenmyiecrna:

e [lopraTuBHOCTh: KoHTeitHepsl Docker MOryT ObITh 3amyIlieHbl Ha JHO00i
cucteme, noanepxkusatonieii Docker, yto o0ecrieynBaeT COrjiacCOBaHHOCTh
cpelbl pa3pabOTKH, TECTUPOBAHUS U TPOU3BOICTBA.

e M3onsauusa: KoHTeHHEPHI U30IUPYIOT NPUIIOKEHUSA U UX 3aBUCUMOCTH, YTO
CHIJKAET BEPOSITHOCTh KOH(PIMKTOB MEKYy KOMIIOHEHTAMU CUCTEMBI.

e bricTtpoe pasBeprbiBaHme: KoOHTEWHEpHI MOXHO  3allyCKaTb H
OCTaHABIMBATH 3a CUMTAHHBIE CEKYHIbl, YTO YCKOPSET IIPOLECC
pa3BepThIBaHUS NPUIIOKEHUIN U UX OOHOBIIECHUI.

e MacmradupyeMocThb: Docker YIIPOIIAET TOPU30HTAIBHOE
MacIITaOupOBaHUE MPUIIOKEHUM, YTO BaXKHO I BBICOKOHAIPYXEHHBIX
CUCTEM.

HenocraTtku:

e CuaoxHocTh HacTpoliku: Hactpoiika u ynpaBieHHe KOHTEHHEpaAMU MOTYT
noTpedoBaTh 3HAYUTENBHBIX YCUIUW, OCOOCHHO I HAYMHAIOIIUX
IIOJIb30BATENIEH.

e besonacHocTh: KOHTEMHEPH! pa3ieisilOT SApO ONEPALUOHHOW CUCTEMBI,
9TO MOXXET MPEACTABIATh Yrpo3y O€30MacHOCTH TMPHU HEMpaBUIBLHOM
KOH(UTypaInH.

e OrpanuveHHble pecypcbl: KOHTEHHEDPBI AENAT PECYPCHI XOCTA, YTO MOXKET
IPUBECTH K TTPoOIeMaM POU3BOIUTEILHOCTH MPU OOJIBIION HArPY3Ke.
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1.6.2 Kubernetes

Kubernetes - 3to cuctema opkecTpaluud KOHTEHHEPOB C OTKPBITBIM HCXOHBIM
KogoM, pa3paboranHas (Google. Ona aBTOMAaTU3UpPYET pa3BEPTHIBAHUE,
yIpaBJieHWE U MacIITaOMPOBaHUE KOHTEHHEPHBIX MPUIOKEHUH.

IIpenmyiecrna:

e ABTOMaTHYeckoe MacmiTabupoBanme: Kubernetes MoXeT aBTOMaTUYECKH
MacITabupoBaTh MPUIIOKEHUS B 3aBUCUMOCTU OT HArpy3kH, oOecreunBast
UX HaJIeKHYI0 paOOoTy MO BICOKOW HArpy3KOil.

e VYnpapieHue ku3HeHHbIM mukjaoM: Kubernetes obOecneunBaeT
ABTOMAaTHUYECKOE YIPABJICHUE )KU3HEHHBIM LUKJIOM KOHTEUHEPOB, BKIIKOYAs
UX CO3/1aHKEe, OOHOBIICHUE U Y aJICHUE.

e Bpicokast 1ocTynHocTh: CrcTEMA NOIEPKUBAET PACTIPEACIICHUE HArPY3KH
U aBTOMAaTHM4YECKOE BOCCTAHOBJICHUE IPWIOKEHUM, YTO MOBBIIIAECT HX
OTKa30yCTONYUBOCT.

e Pacumpsiemoctb: Kubernetes nMeer MOAYIBHYIO apXUTEKTypy, 4UTO
MO3BOJISIET JIETKO J00aBISATh HOBbIE (YHKIIMM U HMHTETPUPOBATHCS C
Pa3IMYHBIMUA UHCTPYMEHTAMMU.

HenocraTtku:

o Cuoxnoctbh: Kubernetes wnMeeT CIOXHYIO apXUTEKTypy U TpeOyeT
3HAUUTENBHBIX YCHJIMM ISl HACTPOWKH W YIPABICHHS, YTO MOXET OBITh
npoOeMoi 11t HeOOIBIINX KOMaHI.

e Pecypcoemkocth: Cucrema opkecTpaluu TpeOyeT 3HAUYUTEIbHBIX
BBIYHMCIIMTENBHBIX PECYPCOB JJIsl YIIPABICHHUS KJIACTEPOM KOHTEHHEPOB.

e KpuBas o0yuenusi: OcBoenue Kubernetes TpeOyer BpeMEHHM W YCHIIWH,
0COOEHHO Il Pa3pabOTYUKOB, HE3HAKOMBIX C KOHTEHHepHu3anuen u
OpKECTpalHEN.

1.6.3 CoBmecTHOEe ucnob3oBanue Docker u Kubernetes

Ucnonp3oBanue Docker nns konTeiinepu3anuu npuioxeHuit u Kubernetes st nx
OpKECTpallui TPEJOCTABISIET pPa3pabOTYMKaM MOIIHBIE WHCTPYMEHTHI ISt
CO37aHMs, Pa3BEPTHIBAHUS U YIPABICHUS MACIITAOMPYEMBIMU M HAJICKHBIMU
MPUIIOKEHUSIMU.
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IIpenmyiectna:

e DddexTuBHOCTL pa3padoTku U pa3BepThiBaHusa: Docker oOecrieunBaeT
ObICTPYIO M 3P (EKTUBHYIO0 KOHTEHHEpHU3alMIo npuioxkeHuid, a Kubernetes
ABTOMAaTHU3UPYET UX PA3BEPThIBAHNE U YIIPABIICHHUE.

e I'mOkoctb M mMacmTadupyemoctb: KoMOuHanus 53TUX TEXHOJOTHM
NO3BOJISIET JIETKO MAaclITa0UpoBaTh NPWIOKEHUS W  YIOPABIATh HX
KU3HEHHBIM LIUKIIOM.

e Broicokas HagexkHocTb: Kubernetes obOecrieunBaeTr aBTOMAaTHYECKOE
BOCCTAHOBJIEHHE U OaJaHCUPOBKY HArpy3KH, YTO MOBBIIIAET Ha/IEKHOCTh
IIPUIIOKEHU M.

HenocraTtku:

e Caoxnoct, wunterpamum: CoBmecTHOe wucnosib3oBanue Docker wu
Kubernetes moxeT nmotpeOoBaTh 3HAYMTENbHBIX YCUJIUNA NI HACTPOUKHU U
UHTETpaluu.

o TpedoBanus k nuunppacTpykrype: HeoOxonumo odecneyuTs NOIXOASIIYIO
uHpacTpykTypy s pabotel ¢ Kubernetes, yto MoxeT BkitouaTh B ceOst
BbIJICJICHHBIE CEPBEPHI UIIK 00JIaYHbIE PECYPCHI.

e 3arparbl Ha oOydeHue W moaaep:xkky: HeoOxomumocts B 0OydeHUH
KOMaHIbl U  TOAAEpXKKE HMHPPACTPyKTyphl MOXKET IOTpeOOoBaTh
JOTIOJTHUTEIIBHBIX PECYPCOB.

C yderom MacmTaba HaIIEro MPOEKTa M €ro MOoTpeOHOCTeH OBbUIO MPHHATO
pemenue wucnoiab3oBaTh Docker. Docker o0ecrneunBaeT NOPTaTUBHOCTD,
M30JISALNI0 U OBICTPYIO HACTPOWKY OKPYXKEHUS IS MPIJIOKEHUS, YTO UICATHHO
NOJXOAHUT I HEOONbIIUX MpoekToB. Kubernetes, XOTS W SBISETCS MOIIHON
CHUCTEMOH OpKecTpaliu, TpeOYeT 3HAYUTEIBHBIX PECYpCOB U HMMEET BBICOKYIO
CJIO)KHOCTh HACTPOWKH, UTO HE BCET/Ia OMPABIAHO JJIsI HEOOJBIINX MPHIOKESHUH.
Taxum o6pazom, Docker okazascst onTuMaibHBIM BEIOOPOM JIsl HAIIIETO MPOEKTA,
oOecrieunBass HEOOXOJUMBbIE BO3MOKHOCTU KOHTEHHepu3anuu 0e3 W3IUIIHEH
CJIOHOCTH U 3aTpar.

Huxe B Tabnutie 3 nmpeocTaBieHO KPaTKoe CPAaBHEHUE BCEX BBIMIETIEPEUUCICHHBIX
pELICHUN.



Tabnuua 3 CpaBHEHUE TEXHOIOTUH AJI pa3BEPThIBAHUS MPUIIOKEHUS
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NHCTpyMEHT [IpenmymectBa HenocraTtku
Docker - [TopratuBHOCTH - CJ10KHOCTh HACTPOMKH
- N3onsauus - bezonacHocTh
- BricTpoe pa3BepThiBaHuE - OrpaHuy4eHHbIE PECYPCHI
- MacmtabupyemMocThb
Kubernetes - ABTOMaTHYECKOE - CIIO)HOCTH
MacuTabupoBaHuE - PecypcoemkocTthb
- YnpaBienue - KpuBas oOyuenus
KU3HEHHBIM IIUKIIOM
- Boicokas 10CTyIHOCTh
- PacimupseMocts
Docker + - D (HEeKTUBHOCTH - CI0HOCTbh UHTETpaIluu
Kubernetes pa3paboTKH U - TpebGoBanus K
pa3BepThIBaHUSA UH(PPACTPYKTYpe
- ['ubxocTh U - 3aTpathl Ha OOy4eHue u
MacHTabupyemMocThb MOJIJIEPKKY

- Beicokas HaJACKHOCTD
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1.7 Bb100p MHCTPpYMEHTA 1JI1 Pa3padoTK

IIpu paszpaboTke cepBepHON YACTH BEO-TIPUIIOKEHUS BBIOOP MOJIXOJSIIETO
WHCTPYMEHTA /I Pa3pabOTKU SIBISETCS KIIOYEBBIM (PAKTOPOM JjIsi 0OeCIIeUeHUsI
3 PekTUBHOCTH U yA00CTBa pabOThl pa3pabOTYMKOB. PaccMOTpUM HECKOJIBKO
MONYJISIPHBIX MHCTPYMEHTOB, MCIOJIB3YEMBIX NIl pa3paboTku Ha si3bike Go, u
MPOAHATU3UPYEM UX TPEUMYIIIECTBA U HEIOCTATKH.

1.7.1 Visual Studio Code (VSCode)

Visual Studio Code - 3T0 momyssipHbI pelakToOp KOJa C OTKPBITBIM HCXOJHBIM
KoJ0oM, paspaboranHbii Microsoft. OH ToOAEpPKUBAET MHOMXECTBO SI3BIKOB
MPOrpaMMUPOBAHKS ¥ 00JIQJaeT IMUPOKUMH BO3MOXKHOCTSIMU HACTPONKH depes
pacCIIUPEHUSI.

IIpenmyiecrna:

e PacmmpsieMocTb: bBojbllioe KONMMYECTBO JIOCTYIHBIX PACIIUPSHUN IS
TOJIJICPIKKHU PA3JIMYHBIX S3BIKOB, HHCTPYMEHTOB M ()PEHMBOPKOB.

e HuTerpaunus ¢ cucreMamMu KOHTPOJISI Bepcuid: BcTpoeHHas moaiepxka
Git 1 Apyrux CUCTEM KOHTPOJISI BEPCUH.

e Kpoccmiargopmennocts: [loctynen mist Windows, macOS u Linux.

o Illnpoxoe coobmecTBO: bobilioe KOMMYECTBO PECYPCOB U TIOKYMEHTAIIUH,
JOCTYITHBIX OHJIAKH.

HenocraTtku:

o IIpousBoaurenbHocTh: [Ipm pabore ¢ OONBIIMMH MPOEKTAMU MOXKET
BO3HHMKATh CHHU)KEHUE MTPOU3BOIUTEIILHOCTH.

e Kondurypauus: Hactpolika MHOXeCTBa PpACHIMPEHUH MOXKET OBIThH
CJIOKHOW U TPYAOEMKOM.

1.7.2 JetBrains GolLand

GoLand - »t1o0 wuHTerpmpoBanHas cpena paspadorkm (IDE) ot JetBrains,
CIEIUaNbHO CO3MaHHas I pa3paboTku Ha s3bike Go. OHa mpenocTaBiseT
MOIIIHBIE HMHCTPYMEHTHI /I HAIMUCAHUSI, OTIAIKU U TECTUPOBAHUS KOJIA.

[Ipeumyiectna:

e T'aybokas wunTerpamusi ¢ Go: Ilonnas nonnepxkka cuHTtakcuca Go,
pedaKkTOpUHT KOJ1a, aBTO3AMOJTHEHHUE U MTOICKA3KH.

e HHTerpupoBaHHble MHCTPYMEHThI: BcTpoeHHas mnopnepkka pabOThl C
6a3amu nanHbIX U Docker, uTo ynpomaer pa3paboTKy U TECTHPOBaHUE.
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e MHMHCcTpyMeHTHI ISl 0TJIAAKH: MOIIHbIE UHCTPYMEHTHI I OTJIaAKU KOJA,
NpoQUINPOBAHUSA U TECTUPOBAHMUS.

e VYa00cTBO MCHONB30BAHMSA: VIHTYUTUBHO TIOHATHBIA HUHTEpPEc U
y10OHBIE MHCTPYMEHTHI JJI1 HABUTALIUU 110 KOAY.

HenocraTtku:

e Cronmoctb. Goland sBIsSICTCS TUIATHBIM TPOAYKTOM, YTO MOXKET OBITH
3HAYUTETBHBIM (DAKTOPOM JIJIsT HEOOJBIITMX KOMaH/ ¥ MPOESKTOB. [Ipn 3TOM y
Hee eCTh MpoOHas OecriiaTHasi BEPCHSL.

e PecypcoemkocTn: TpebyeT 6omblie CHCTEMHBIX PECYPCOB TI0 CPABHEHUIO C
penakropamu, Takumu kak VSCode.

1.7.3 Sublime Text

Sublime Text - 3T0 Jierkuii U OBICTPBIN TEKCTOBBIN PEIAKTOP, MOMYJIIPHBIN cpean
pa3paboTUMKOB Os1arojaps CBOEH NPOCTOTE U MPOU3BOIUTEIBHOCTH.

IIpenmyiecrna:

e Brbicokass mpou3BoauTebLHOCTh: bricTpas pabora naxke ¢ OOJIBIIMMHU
IPOEKTAMH.

o JlerkocTs: Manoe notpebieHne CUCTEMHBIX PECYPCOB.

e Pacumpsiemocth: [lonnepxka mNakeToB U IUIATMHOB ISl J10OABJICHHS
(GYHKIIMOHAIBHOCTH.

HenocraTtku:

e OrpannyeHHble BcTpoeHHbIe pyHKIMM: /{15 nmonHoneHHo# pabotsl ¢ Go
TpeOyIOTCS TOTOTHUTEIbHBIC IJIATMHBI U HACTPOUKH.

e Her BcTpoeHHOH mnoaaep:xkKu padorbl ¢ 0azamu aaHHbIX UM Docker:
MeHbllle HHTETpAllUi ¢ HHCTPYMEHTaMU pa3paboTku 1mo cpaBHeHuto ¢ IDE.

1.7.4 Bb16Op HHCTPYMEHTA

[Tocne paccMOTpeHUsT pa3TUYHBIX MHCTPYMEHTOB JyIsi pa3paboTku Ha Go ObLIO
NPUHATO perieHne ucrnoib3oBath JetBrains Goland. Otot BBIOOp 00ycCioBIEH
CIenyIoMMU (hakTopamu:

I'my6okast wunTerpamusi ¢ Go: Goland mnpegocraBiser Bce HEOOXOAMMBIC
WHCTPYMEHTHI it  paboTel ¢ s3pikoM (GO, BKJIIOYAsl aBTO3AMOJTHEHHE,
pedaKkTOpUHT, OTJIAIKY U TECTUPOBAHHE.

WuTerpanus ¢ 6azamu ganabix 1 Docker: BetpoeHHbIE HHCTPYMEHTSI JTsl paOOThHI
¢ PostgreSQL u Docker ynpormiatoT HacTpoiKy U yrmpaBiIeHUE OKPYKEHUEM, UTO
0COOEHHO BaXKHO JIJIsl HAILIETO MPOEKTAa.
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NuTynTBHO MOHATHBIA MHTepdeiic: Y noOuelii unrepdeiic GoLand no3Bonser
pa3paboTyrkaM OBICTPO OPUEHTUPOBATHCS B KOJi€ U 3P(HEKTUBHO peniaTh 3a/1auu.

Ucnonb3oBanue Goland nns pabotel ¢ 6a3zoit nanHbeix PostgreSQL u Docker
MO3BOJISIET  3HAYMTENBHO  YMPOCTUTH TPOIEcC Pa3pabOTKH, MOCKOJBKY
pa3paboTUYMKH MOTYT HCIIOJIB30BaTh BCTPOSCHHBIE HHCTPYMEHTHI ISl YIPaBICHUS
0azamu JaHHBIX, CO3JJaHUS U Pa3BEPTHIBAHUS KOHTEHHEPOB, a TAK)Ke OTIAIKU KOJa
B €IMHOM cpejfie. DTO COKpallaeT BPpeEMs Ha HACTPOMKY M MEPEKIIOYEHUE MEKITY
pa3IMYHBIMA HWHCTPYMEHTAMH, TIIOBBIMIAs MPOU3BOJAUTEIBHOCTh KOMAHIBI U
Ka4eCcTBO pa3padaThIBAEMOTO MPUIIOKEHHUS.

Huxe B Tabnuiie 4 npeocTaBlieHO KPATKOE CPABHEHUE BCEX BBILIENIEPEUUCICHHBIX
peLICHUN.

Tabnuua 4 — cpaBHEHUE JOCTYIMHBIX HHCTPYMEHTOB ISl pa3paboTKu

NHCTpyMEHT [Tmrockl Munycsl
Visual Studio Code - PacimpsieMocTs - [IpoM3BOAUTEIILHOCTD
(VSCode) - Uarerparnus ¢ Git - CroskHast
KOH(Urypanus
JetBrains GolLand - Uurerpamus ¢ Go - CToumMocCTh
- MaTerpamnus ¢ 6azamu | - PecypcoeMKoCTh
na"ubix 1 Docker
Sublime Text - Bricokast - OrpaHu4YeHHbIE
POU3BOIUTEILHOCTD ¢yukwm - Het
- JlerkocTh BCTPOEHHOM
MOIICPIKKH pabOTHI C
0a3aMu JaHHBIX U
Docker
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BbIBOJBI K TJ1aB€ 1

B mnepBoil rnaBe paHHON pabOThl ObLIa JOKa3aHAa HEOOXOIUMOCTb CO3/JaHUs
Telegram 60Ta u cepBepHOIl YacTH AJIst HETO C UCIIOJIF30BAHNEM TaKHX TEXHOJIOTHIA
kak: Golang, PostgreSQL u Docker. Otu KOMIOHEHTBI MPEACTABISAIOT COOOi
KITIOYEBBIC  DJIEMEHTHI  CHCTEMBI, OO0ECIEeUMBAIOIINE B3aMMOJICHCTBHE C
MOJIK30BATENIIMU U 00pabOoTKY 3arpocoB. Ha ocHOBe aHanu3a ObLI cjieaH BBIBOJ O
ToM, yTo Telegram OoT sABisgeTcs 3QPEKTUBHBIM UHCTPYMEHTOM JJIsl peaIU3aliu
KOMMYHUKAIlUd C TIOJB30BAaTeSIMH M TMPEAOCTaBICHUS UM HEOOXOIUMOMU
uH(pOpMaIIIH.
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I'naBa 2. Pazpa0doTrka cepBepHOil YaCTH U
telegram 6ora

Ha wnHauanpHOM »Tame MPOEKTHPOBAHHSI CHCTEMBl HEOOXOIWMO TOCTPOUTH
CTPYKTYpHYIO U (YHKIIMOHAJIbHYIO MOJI€Nb, KOTOpash OIpPENeINT OCHOBHEIC
KOMIIOHEHTHI CUCTEMBI U MX B3aMMOCBS3H. JTO TIO3BOJUT OMPEICIUTh OCHOBHBIE
TpeOboBaHusI K pa3pabaThiBaeMoil cucTteMe H oOecrneunth ee 3IhPeKTUuBHOE
(YyHKIIMOHUPOBAHUE.

Takxe B mnepBod riaBe ObLT O0OCHOBaH BBIOOpP BeO-TUIATHOPMBI IS
pa3BepThiBaHUsl cucTeMbl. BeO-unTepdeiic obecneunBaeT NpocTO U ynOOHBIN
JIOCTYyl K CHCTeME€ Ul [I0/b30BaTeNei, a TakkKe MO3BOJSAET JIETKO
MacIITabupoBaTh U OOHOBIIATH MPUIIOKEHHE.

B nanHOI TnaBe MBI MOJIPOOHO PAacCCMOTPUM IMPOIECC pa3pabOTKH CEpBEPHOMA
gyactTh u Telegram ©OoTa, HauWHAas C TIOCTPOCHHUS MOJEICH M 3aKaHYMBas
BHEJIPEHHUEM HX B palOTYy.
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2.1 TpeOoBaHuUs K NPOAYKTY

Jis yecnenrHo pa3paOoTKu cepBepHO yacTu BeO-npuioxkenus u Telegram 6ota
HEOOXOIUMO YETKO ONPEeeIUTh TpeOOBaHUA K MPOAYKTY. OTH TpeOOBaHUS
BBICTYNAT B KayeCTBE OCHOBBI MJIs JajibHEHIIed paboThl HaJ TPOEKTOM H
obecrnedaTr COOTBETCTBHE KOHEUHOIO PE3yJIbTaTa OXHMIAHUSAM II0JIb30BaTENICH U
3aKa3zuuka. PaccMoTpuM OCHOBHBIE KaTeropuu TpeOOBaHUIA:

2.1.1.

2.1.2.

DOyHKIHOHAJIbHBIE TPeOOBAHUS:

ABTopu3amusi u ayreHtugukanus. I[lonp3oBaTeNn JOKHBI WMETh
BO3MOXXHOCTh ayTCHTH(HUIIUPOBATECSI B CHUCTEME C IIOMOIIBIO CBOETO
TeJerpaMM aKKayHTa.

YnpaBiaenne akkayHToM: [lonmb3oBaTenn JOMKHBI UMETh BO3MOXHOCTH
PETHCTPUPOBATHCS B CUCTEME, U3MCHSTH MIEPCOHABHBIC JaHHbBIC.
YnpaBienne  TpeHumpoBkamm:.  [loiap3oBarenu  JOKHBI  HWMETh
BO3MOXXHOCTh TIPOCMATPUBATh PACIMCAaHUE TPCHHUPOBOK, 3alMCHIBATHCS Ha
TPCHUPOBKH, OTMCHATH 3allUCh M TPOCMATPUBaTh CBOK HCTOPHIO
TPEHHPOBOK.

Nudopmanus o 3aaax: [lomp3oBaTeiau JODKHBI HMETh BO3MOXXHOCTB
BUJICTh CIIMCOK 3aJI0B MIX aJpeca M paciucaHue sl KaxJIo0ro 3aa.
Ynpasienne komeabkoM: [lonb30BaTeN TOJDKHBI UMETh BO3MOYKHOCTD
IIOTIOJTHATH CBOHM KOIIIENICK, OIJIaYMBaTh C HETO 3aHATHS y TPECHEPOB HIIU
aOOHEMEHT B 3al.

YnpaBjienne a0OHEeMEHTOM: TIOKYITKa jKeJ1aeMOro aOOHEMEHTa, MOydeHUs
UHGOpPMAIIMK O HEM U €T0 MPOJIJICHUE.

HedyHnkuuoHajabHbie TPeOOBAHMS:

IpouzBoaurenbHocTh: Cucrema JoMKHA OOECHEYMBATH BBICOKYIO
IPOU3BOIUTEIHLHOCTH U OBICTPBIN OTKJIMK Ha 3aIIPOCHI MOJIH30BATENEH Jaxe
npu OOJIBIIINX HArpy3Kax.

Be3onacuHocts: Cuctema qomkHa 00€CleurBaTh 3aAIIUTY MEPCOHATBHBIX
JAHHBIX TIOJIb30BaTeNiel W o0ecreuynBaTh OE30MACHOCTh ABTOPU3AIMHU H
ayTeHTU(UKAIUH.

Hape:xnocth: Cucrema J0o/DKHAa OBITh HAOEKHOM MW CTaOWIBHOIM,
MUHHUMHU3UPYS BO3MOKHOCTh COOEB U OIIMOOK B padoTe.
MacmtabupyeMocth: CrcteMa JTOJDKHA OBITH JIETKO MAacIITa0UpyeMou 1
criocoOHOM 00pabaTeIBaTh POCT YKCIIA MTOTH30BATEIICH M 00bEeMa JIAaHHBIX.
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2.1.3. Tpe6oBanus k Telegram 0oty:

e AyTeHTH(UKaLUA: bor  nomxen MOJJIEPKUBATh MEXaHU3M
ayTeHTU(UKAUWK, TO3BOJISII MPUIIOKEHUIO TPOBEPSITh HJIEHTUYHOCTD
N0JIb30BaTeIel U UX MPaB JOCTYIA K PYHKIUOHATIBHOCTH.

e BsaumogeiictBHe ¢ moJb3oBarejJeM: bOT JOJDKEH IPEeNoOCTaBIATh
MOJIb30BATENI0 BO3MOXKHOCTh MOJyYeHHUS HH(POpPMALMU O pacHUCaHUU
TPEHUPOBOK, 3aMMCH HA TPEHUPOBKHU U APYTUX BAXKHBIX COOBITUSX.

e OOpaborka 3ampocoB: boT nomkeH ObITh crnocoOeH 00pabdaThIBaTh
3aMpoChl OT MPUIIOKEHUS, BBIIOIHSIS COOTBETCTBYIOUIUE JEHCTBUSA B OTBET
Ha TOJTyY€HHbIE KOMaHbl U 3aMPOCHI.

OTu neranbHble TPEOOBAHMS K MPOAYKTY OYAyT UIpaTh BaXXHYIO pOJIb HA BCEX
sTanax pa3paboTKu U TeCTUPOBaHUs cucTeMbl. OHM oOecreuaT YeTKOe MOHMMaHue
(GYHKIIMOHAIBHBIX U HEPYHKITMOHATBHBIX XapaKTEPUCTUK CUCTEMBI, YTO MTO3BOJIUT
KOMaH7e  pa3paboTku  AG(EKTUBHO  IUIAHUPOBATh, MPOEKTUPOBATH U
peanu30BbIBaTh KaK/IbI KOMIIOHEHT.

OpueHTUpysiCb Ha 3TH TpeOoBaHMs, pa3pabOTUYUKH CMOTYT ONPEACIIUTH
KOHKPETHBIC 3a7a4d, HEOOXOAMMBIC IS JOCTHIXKEHUS TOCTABJICHHBIX IICJICH.
Taxke OHM CMOT'YT aKTHBHO HUCIIOJIb30BaTh X B MPOIECCE TECTUPOBAHUS, YTOOBI
yOenUThCS B COOTBETCTBHHM CHCTEMBl 3aJaHHBIM CTaHAApPTaM W OXHUIAHUAM
MMOJIb30BaTEJICH.

Kpome Toro, atu TpeboBanus OyayT CIyKUTh OTIIPABHON TOYKOW Il 0OpaTHOM
CBS3M C 3aKa3udKOM | IIOJIb3oBaTesiMU. [lyTeM peryisipHOi TPOBEpPKHU
COOTBETCTBHSI pa3padaThIBAEMOI CUCTEMBI 3TUM TPeOOBaHUAM, KOMaH/Ia CMOXKET
aJanTHPOBATH CBOIO pabOTYy B COOTBETCTBUHU C M3MEHSIOMUMHUCS TOTPEOHOCTAMHU
Y 3ampocaMu TMOJIb30BATENEH, UTO B CBOIO OYEPEIb MOBBICUT YAOBIETBOPEHHOCTh
KOHEYHBIX T0JIb30BaTeNiell 1 00€CTICUUT YCTICITHOE 3aBEPIICHNE MTPOCKTA.

Takum 0Opa3om, 3T TpeOOBaHMS K MPOAYKTY OyIyT UTpaTh KIIOYEBYIO POJIb B
npoiecce pa3paboTku, obecrnedynBas e€e eJOCTHOCTh, KAYeCTBO U COOTBETCTBUE
MTOCTABJICHHBIM IEJISIM U O’KUJIAHUSM BCEX 3aMHTEPECOBAHHBIX CTOPOH.
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2.2 CucremMHbIe TPeOOBAHMS
2.2.1 TpeOoBaHust A5 KIMEHTCKON YaCTH NPUI0KEHUS

IIpu paspaboTtke Oota, pabotatomero Ha miuatdopme Telegram, HeoOxoauMo
YUUTHIBATh CHCTEMHBIE TPEOOBAaHMS KaK JIsI MOOWMJIBHBIX YCTPOWCTB, TaK W IS
KOMITBIOTEPOB. DTH TPEOOBAHUS OMPEICIIIOT MUHUMAJIBHBIC XapaKTECPUCTUKU
YCTPOMCTB, Ha KOTOPBIX MPUIOKEHHE ¢ OOTOM JOHKHO KOPPEKTHO
(GYHKITMOHUPOBATS.

e TpeOGoBanus A5t MOOMJIBHBIX YCTPOMCTB:

o Onepauuonnasa cucmema:. llonnepxka OINEpPaAlMOHHBIX CUCTEM
Android (Bepcus 5.0 u Beiie) u i0S (Bepcust 9.0 u BhIIIe).

o Ilpoueccop: Munumanbubiii npoueccop ARM Cortex-AS3 nng
yctpoiictB Android u Apple A9 nns yerpoiicts 10S.

o Onepamuenaa namams: MuaumyM 1 I'b onepatuBHOM namsitu AJist
CTAOMIIBLHOM paOOThI MPHUIIOKEHUS.

o Ce0b0o0onoe mecmo na oucke: JloctaTouHOE KOJIUYESCTBO CBOOOTHOTO
MecTa Ha YCTPOWCTBE JJIi YCTAHOBKM M XpaHCHUS JTaHHBIX
PUIIOKEHHUS.

o Humepnem-coeounenue: llonnepxka Wi-Fi wiu MoOuIBHOTO
UHTEpHEeTa JJIs1 OOMEHa JaHHBIMU ¢ cepBepoM Telegram.

e TpeGoBanus it KOMIBIOTEPOB:

o Onmepammonnas cucrema: llogaepkka OINEpalMOHHBIX CHCTEM
Windows 7/8/10, macOS 10.10 u Beime, Linux Ubuntu 16.04 u BoIIIE.

o Ilpoueccop: Munumaneubiii mpoueccop Intel Core 13 wnm
anajgornunbiit 1t Windows u Linux, nporeccop Intel Core 15 mis
macQOS.

o OmneparuBHag namsate: MunumyM 2 I'b onepaTUBHOW MaMsTH IS
CTAOMIIBLHOM pabOThI MPHIIOKEHHUS.

o CBoOomHOe MecTO Ha Aucke: JJocTaTouHOE KOTUYECTBO CBOOOHOTO
MECTa Ha JWCKE JIJIsl YCTAaHOBKH M XpaHeHUs AaHHbBIX telegram.

o MHutepuer-coequnenue: [lognepxka noaknrouenus kK MaTepHeTy 1uts
oOMeHa aHHbIMU ¢ cepBepoM Telegram.

Ot cucTteMHble TPeOOBaHUSA OMPEACNISIIOT MHUHUMAJIbHBIE XapaKTEPUCTUKHU
YCTPOMCTB, HA KOTOPBIX MpWIOKEeHHe ¢ Oorom Telegram momwkHO OBITH
YCTaHOBIIEHO M paboTaTh CTAOWIBLHO. YUYUTHIBAsl 9T TPeOOBaHUS, TIOJIB30BATEIN
CMOT'YT OIIEHUTh BO3MOKHOCTh 3allyCKa MPHUJIOKEHUS HAa CBOMX YCTPOMCTBaxX U
00€eCIeYnTh €T0 ONTUMAIIBHYIO TPOU3BOAUTEIIHHOCTb.
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2.2.2 TpeOoBaHusi 1151 CEPBEPHOM YACTH NMPHUII0KECHUS

[Ipu pa3BepThIBAaHMM CEPBEPHOM YACTH MPUIOKEHUS IS  YNPaBICHUS
CIIOPTUBHBIM  KJIyOOM HEOOXOJMMO YYHUTBHIBATh CHUCTEMHBIE TpeOOBaHUS,
OTIPENICIIAIONINE MUHUMAJIbHBIC XapaKTEPUCTUKU CEPBEPHOTO OKPYKECHUS IS
KOPPEKTHOU PabOThI MPUITOKECHUS.

e OnepanuoHHasi CHCTEMA:

o Ionnepxka onepaunronubix cucteMm: Linux (Ubuntu 16.04 u Beie),

CentOS 7 u Beiie, Debian 9 u BrImIe.
e [Ipoueccop:

o Munumansubiii nporeccop: Intel Xeon E3 win ananornynsiii s
(Gu3MUECKUX CEpPBEPOB, BUPTYAIbHBIE CEPBEPHl C MHUHUMAIbHBIM
BBIJIEJICHHBIM KOJMYECTBOM MPOIECCOPHBIX fAnep (Hampumep, 1
SIAPO).

e OmnepaTUBHAs NaMATh:

o Munumym 2 I'b omepartuBHOW mamsTH ISl CTAaOMIBHOM pabOTHI

CEpPBEPHOU YACTH MPUIIOKEHMUS.
e (CB0O0OOJHOE MECTO HA AMCKE:

o JlocTaroyHoe KOJMYECTBO CBOOOJHOTO MecTa Ha JHUCKE UId
YCTAHOBKH U XPAHEHUS JAHHBIX IIPUIIOKEHUS, a TAKXKE I XPaHEHUS
JIOTOB U BPEMEHHBIX (DaiiiIoB.

e lluTepHET-COCIUHEHHUE:

o Ilogmepkka  IOCTOSSHHOIO  BBICOKOCKOPOCTHOIO ~ HHTEPHET-
COEUHEHMs 111 0OMEHa JaHHBIMU C KJIMEHTCKUMHU YCTPOMCTBAMHU U
BHEIIHUMU CEPBUCAMHU.

OTu cucTeMHbIe TPeOOBaHUS TMO3BOJSIOT OMPENETUTh HEOOXOJIUMOE CEpBEPHOE
OKPYXXEHHUE /I pa3BepThIBAaHUS W PAOOThI CEPBEPHON YACTH MPUIOKEHUS IS
yIpaBIEHUs CHOPTUBHBIM KIyOOM. Y4HTBIBasg 3TH TpeOOBaHUS, CUCTEMHBIC
aIMUHUCTPATOPHI CMOTYT MOA00PATh MOAXOSIIEE CEPBEPHOE 000PYTI0OBAHUE WU
BUPTYaJIbHOE OKPY)KEHHE JUIsi 0OecriedeHruss CTAaOWIbHONW U HAJEeKHON pabOThI
MPUIOKEHHS, 3TO IPUMEpPHAs Harpy3ka, ucnoib3dyeMas npu pacuétax 400
OJTHOBPEMEHHBIX TIOJIb30BATEIICH.
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2.3 OyHKIHOHAJIBbHAS MO/IeJIb

@DyHKIHUOHANIbHAST MOJIeNIb MPEACTaBIsAeT co00il omnucaHue QYHKIUN U
BO3MOXHOCTEH CHUCTEMBI, KOTOPBIE MO3BOJISIFOT M10JIb30BATEIISIM
B3aHMMO/JICHCTBOBATh C HEH M BBIMOJHITHL HEOOXOAUMEBIE olepanuu. B KoHTeKkcTe
pa3pabaTeiBaeMOTro 00Ta JJIs yIpaBICHHUS CIOPTUBHBIM KIIYyOOM Uepe3 miaThopMy
Telegram, ¢yHKIIMOHAIBHAS MOJICNIh OMPEACIAeT OCHOBHBIC 3aJa4H, KOTOpPBIC
MOJIb30BATENI MOTYT BBINOJIHATH C TOMOIIIBIO 00Ta, a TAKKE OCHOBHbBIC (PYHKIIUU
¥ BO3MOXKHOCTH, JIOCTYIHBIC uepe3 uHTepdeiic 6ora.

o Oyukiuu Telegram bora:

o /help: Iloka3ath 1OCTyHBIE KOMAaH/IBI.

o /start: Hauats auanor ¢ 60Tom.

o /support: [Tokazatb KOHTaKTHYIO0 UHGOPMAIUIO CITYKOBbI
IO JIJTCPIKKH.

o /u_create <first name> <last name> <phone> <email>: Co3gaTh
po(dHITb TTOJIB30BATEIIS ¢ YKa3aHHBIMH UMEHEM, (haMUJTUEH,
HOMEpOM TeliepoHa U aPECOM IJICKTPOHHOHN TOYTHI.

o /u profile: ITokazaTe mpoduis MOJIH30BATEIIS.

o /u_update <first name> <last name> <phone> <email>: O6HOBUTH
podUITb MOJIH30BATENS, MOXKHO UCTIOIB30BaTh CUMBON "-" /iis
IPOITyCKa OMpeIeICHHBIX TOJIEH.

o /u_change subscription <subscription level>: U3menuTts ypoBeHb
MOJMUCKH TOJTB30BATEIIS.

o /u_change current gym <gym_id>: Vi3MeHUTb TEKyIIHii 32
MOJIb30BATEIIS.

o /w_deposit <amount>: [TonmoaHUTH OGanaHc KOUIENbKa yKa3aHHOU

CYMMOM.

/w_balance: [Tokazats TeKyIuii 6agaHc KoIIeabKa.

o /w_history <start date> <end date>: [loka3zaTh ucToputo
TpaH3aKMU KOIIEIbKA 3a YKa3aHHbBIN niepruo Bpemenu. @opmar
natel: JJIMM.ITTT Y4:MM.

o /s_extend <months count>: [IpomuTh moANMMCKY Ha yKa3aHHOE

KOJIMYECTBO MECSAIICB.

/s_data: [loxa3aTh maHHbBIE O TEKYIIEH MOIMUCKE MOIH30BATEIIS.

/g _list: [Toka3aThk CIIUCOK JOCTYITHBIX 3aJI0B.

o /g schedules <gym id>: Iloka3aTh pacnucanue TPEHUPOBOK JIJIs
YKa3aHHOTO 3aJIa.

o /t list for gym <gym id>: [loka3aTh CIECOK TPEHEPOB /IS
YKa3aHHOTO 3aJIa.

(@)

o O
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o /t available booking list <trainer id>: [loka3aTh 1OCTyIHBIE CIOTHI
1U1st OpPOHMPOBAHUS Y BEIOPAHHOTO TPEHeEpa.

o /t_current_booking list: [Toka3aTh Tekyire OpOHUPOBAHUS
BLIOPAHHOTO TPEHEPA.

o /t_booking <slot id>: 3abpoHupoBaTh CIOT y BEIOPAHHOT'O TPEHEpA.

o /t_unbooking <booking id>: OTMeHUTb OpOHUPOBAHUE BHIOPAHHOTO
TpeHepa.

@OyHKIMOHAIBHAS MOJENIb IPENOCTABISAET OOIIee NMPEACTABICHUE O TOM, Kak
[0JIb30BaTeNN OyyT B3aUMOAEHCTBOBATh ¢ cucteMoi uepes Telegram 6ota. OT0
OCHOBa JUIsl JalbHEWIIEH NeTanu3alud U MPOCKTUPOBAHUS MOJIb30BATEIBCKOIO
uHTepdeiica 1 PyHKIMOHATIBHOCTH CUCTEMBI.
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2.4 O0ocHOBaHME APXUTEKTYPbI U IVIAHUPOBAHHUE Pa3pPadOTKHU

B nmaHHOM pa3zmene mpencTaBleHO OOOCHOBaHME BbIOOpAa MMKpPOCEPBHCHOM
aApXUTEKTYpPbl JUIsl CEPBEPHOM 4YacTU MPUIIOKEHHUS CIOPTHUBHOIO 3aja, a TaKXkKe
JE€TaIbHOE IUIAHMPOBAHME Ipoliecca pPa3pabOTKU. 3Aech NPOBOAUTCS AHAIU3
NPUHATBIX PEIICHUH 10 BHIOOPY ApXUTEKTYpPbl, BBISABISIOTCS OCHOBHbBIE
MpPEeUMYIIEeCTBa JAHHOTO TMOAX0Aa, OOCYKIalTcs (aKTOpbl, YUTEHHbIE IPHU
NPUHATUU PEUICHUs, 1 PacCCMaTPHUBAETCS POJIb MUKPOCEPBUCHON apXUTEKTYphI B
oOecrieueHun  TpeOyeMbIX  (PYHKIIMOHAJIBHBIX M HEPYHKUMOHAIBHBIX
XapaKTepUCTUK cUCTeMbl. Takxke MpecTaBieH IUIaH pa3pabOTKH, BKIIOYAs ATarlbl
paboThl, pacrnpeneiaeHue poJed MU OTBETCTBEHHOCTH, a TakXKe BbIOpaHHbBIE
MHCTPYMEHTBI U TEXHOJIOTUHM JIJISl peasin3aliy MpOeKTa.

2.4.1 AHa,In3 apXHUTEKTYpP cepBEePHOIi YacTn

B nporiecce BpIOOpa apXUTEKTYPhI CEPBEPHOM YaCTH MPUIIOKEHUS JIJII CHOPTUBHOTO
Kiay0a OBUIM pPacCMOTPEHBI HECKOJIBKO apXHUTEKTYPHBIX ITOAXOAOB, KaXKIbId W3
KOTOPBIX HWMEJ CBOM IpeuMyllnecTBa H HemoctaTku. OpuH w3 HambOojee
pacnupoCTPaHCHHBIX  TOJXOJIOB —  MOHOJIUTHAs  apXHTEKTypa, KOTopas
npe/nonaraeT Co3JaHue MPUIIOKEHHS] KaK €JUHOTO IIeJIOr0, BKITFOYAFOIIETO BCE
KOMIIOHEHTHI U (YHKIIMOHAIBHBIE MOJYJIU B OJHOM NPHUIOKEHHH. DTOT IMOIXO]]
o0aaeT mpocToTol B pa3paboTKe U pa3BepThIBAHUHU, TIOCKOIBKY BCE KOMIIOHEHTHI
HAXONATCS BHYTPH OJHOHN cuctembl. OIHAKO, C POCTOM pa3Mepa M CIOKHOCTH
NPUIIOKEHHSI BO3HUKAIOT MPOOJIEMbI C MacCIITA0UPYEMOCThIO M TIOJIEPIKKOM, Tak
KaK Jro0ble M3MEHEHUSI WM MOAM(UKAIUA TpeOYyIOT epecOOpKH U Iepe3amnycka
BCETO TPUIIOKCHHSI.

B cBere 9TuX orpaHudeHHWid OBUIO pEIMIEHO BBIOPATh MHUKPOCEPBUCHYIO
aApPXUTEKTYPY. ITOT MOJXO]I MPE/TI0JIaraeT pa3ieieHue MPIUIOKEHUS Ha HeOObIIIHe
ABTOHOMHBIE CEPBHUCHI, KaXKIIbIi U3 KOTOPHIX BBIMOJIHSACT KOHKPETHYIO (YHKITHIO.
Takasi apxuTekTypa MO3BOJIIET OOECMEeYnTh Oojiee TMOKOE MaciTabupoBaHUE H
pa3BepThIBAHUE MPUIIOKEHUS, TAK KaK KaKIbIH CEPBUC MOXKET OBITh Pa3BEPHYT U
MacmTabMpoBaH HE3aBUCHUMO OT OCTalIbHBIX. KpoMe TOro, MHKPOCEPBUCHI
00ecCreunBaloT JETKOCTh B MOAIECPKKE U MOIU(DHUKAIINN, TOCKOIbKY U3MEHEHHUS B
OJIHOM CEpBHCE HE BIHSIIOT Ha OCTAJIbHBIC. JTOT MOAXOJ TaK¥Ke CIOCOOCTBYET
VIIYYIICHUIO HAJE)KHOCTH CUCTEMBI, TAK KaK OTKa3 OJTHOTO CEPBUCA HE MPUBOJINT K
MOJTHOM HEJOCTYITHOCTH MPUIIOKEHUS.

[ToMrMO IPUHLIHMIMATIBHBIX TPEUMYIIECTB MUKPOCEPBUCHOW ApXUTEKTYPHI, TAKKE
ObLTM yuYTEeHBI W HEKOTOphle €€ HejaocTaTku. Hampumep, pasBepThIBaHUE W
VIPaBICHHE MHOKECTBOM MHUKPOCEPBHCOB TPEOYET MOTOTHUTEIBHBIX YCHIHHN B
CpaBHEHHMHM C MOHOJIMTHOM apxuTekTypou. Kpome Toro, Heo6xoqumMo odbecneyuTh
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HAJIe)KHYI0 KOMMYHHUKAIIMIO U COTJIACOBAHHOCTH MEXKAY CEPBHUCAMH, UTO TaKKe
SBJIIECTCS] HETPUBUAIIBHOM 3a1a4ei.

Takum o00pazoM, BBIOOP MHUKPOCEPBUCHOM apXUTEKTypbl ObLTI 00OCHOBaH
HEOOXOIUMOCThIO 00€CreueHus MaclTadUpyeMOCTH, TMOKOCTH W HAaJE€KHOCTH
OPUJIOKEHUST JUIs CIOPTHBHOTO 3ajla, a Takke YydeToM TpeOoBaHUM K
(YHKIIMOHAIBHOCTH M MPOU3BOIUTEIIBHOCTH CHCTEMBI.

2.4.2 Cxempbl oTOOpaxkaomue PyHKIUOHAIBHOCTD MPUJI0KEHUS

Use Case cxema 0ocmyna Kk pynKyuoHaibHocmu 6e0-npunoxceHus

B nponecce paspabotku Obuta chopmupoBaHa cxema Use Case, oxBaTbIBarouiast
(YHKIMOHAIBHOCTU KakK JJIi aBTOPU30BAHHBIX, TaK W JUJII HEaBTOPHU30BAHHBIX
MI0JIB30BATENIEW YBUAETh €€ MOKHO Ha pUCYHKE 1.

UnAuthorized command

w lis trainers for a
‘ Show gym schedule Show list of trainers for ‘
gym

Show available
booking slots for a Support contacts
| trainer

Show available

commands

Show list of

Start bot message 4
available gyms

Show current Show current bookings

Show user profile

wallet balance

Extend subscription

of a trainer

Update user

Authorized user B‘

profile

Change user
subscription level

Change user's
current gym

Cancel a slot booking
with a trainer

Deposit money to Show wallet

wallet

Show subscription
¥ Book a slot with a trainer
transaction history data

Pucynok 1 — Use Case cxema goctyna K GyHKIIMOHAIBHOCTH BEO-TTPHUIIOKEHUS

DOrta cxema MpeICTaBIsIeT coO0H JNeTalbHOE ONMHMCAHHWE TOTO, KaK ITOJb30BaTEIH
OynyT B3auMoOJeHCTBOBaTh C cucTeMoi. Kakue KOMaHIbl JOCTYIHBI 10
pErucTpaIuy B MPUI0KEHUH H TTOCIIE. DTa CXeMa IoMoraeT pa3paboTdyrnkaM riryoxe
MOHATH TpeOyeMyto (PYHKITMOHATLHOCTh KOHEYHOM BEPCUH MPUIIOKCHUS.

L4 CDYHKI_[I/IOHEU'H)HOCTB JJI1 aBTOPHU30BAHHBIX 10JIb30BaTEJICH

Cxema Use Case s aBTOPU30BAaHHBIX I10JIb30BaTeled MOAPOOHO OMKCHIBAET
IIUPOKUIA CHEKTP JEWCTBHMA, JOCTYIMHBIX TOCTE YCHENIHOW ayTEeHTHU(UKAIUH.
Bxrouas GyHKIIMOHAIBHOCTH, TAKUE KaK yIIPaBiICHUE NMEPCOHATbHBIM KaOUMHETOM,
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IIPOCMOTP U PEAAKTUPOBAHUE JIMUHON MH(OpMAINK, yIpaBieHHe a0OHEMEHTaMH,
OpOHUpOBaHHME TPEHUPOBOK U JAPYIHME BO3MOXXHOCTH, IMPEAOCTABIISIEMbIE
IIPUIIOKEHHUEM.

o OYHKUMOHAIBHOCTD JIJIs1 HEABTOPU30BAHHBIX MOJIb30BATEIICH:

Cxema Use Case 1151 HEaBTOPU30BAaHHBIX MOJb30BATENIEH OMUCHIBAET JIOCTYITHbBIE
nercTBrs 0€3 HEOOXOIMMOCTH BXOJIa B CUCTEMY. DTO BKJIIOUYAET B ce0s1 IPOCMOTP
oOmenocTynHo uMHpOpMaMu O 3aje U €ro yciyrax, MpocMOTp pacluCaHMs
TPEHUPOBOK, BOZBMOKHOCTh PETUCTPALIUU B CUCTEME U JIpyrue GyHKIMOHAIBHOCTH,
KOTOPBIE MOTYT OBITH TIOJIE3HBIMU JIJISl IOTEHIIMATBHBIX KJIMECHTOB.

Takass cxema IIOMOTaeT YIYy4lIuTh TTOHUMAHHUC Tpe6OBaHHfI K TPUITOKCHHUIO U
00ecIeYnTh IIOJTHOC IMOKPBITHUC (byHKHI/IOHaJ'IBHBIX BO3MOXKHOCTEH JJIA
HOHBSOBaTeHeﬁ, HC3aBUCUMO OT UX CTATyCa B CUCTCMC.

UML-cxema e3aumooeiicmeus mukpocepsucos

YuuThiBass BBIOPAaHHYIO MHUKPOCEPBHUCHYIO apPXUTEKTYPY NPWIOKEHHS s
CIIOPTUBHOTO 3a1a, Obl1a pazpadorana UML-cxema, koTopast HarisiiHo 0TOOpakaeT
B3aMMOJICHCTBUE MEXAY pAa3IMYHbBIMA KOMIIOHEHTaMH cucteMmbl. 300paxkena
cxema Ha PHUCYHKE 2.

Tenerpam 6ot

|

] ] ]
MWKpOCEPBKC MoNb3nBaTensi MUKpOCEPBUC Kolenek MuKpacepenc 3anas

]
Mukpocepenc MNoanncak

MWKpOCEPBME TPEHEPOB

Pucynok 2 — UML-cxema B3anMOACHCTBUS MUKPOCEPBHUCOB

Ha cxeme nipeacTaBiieHbI OCHOBHBIE MUKPOCEPBHCHI, COCTABIISIFOIINE MTPHIIOKEHUE.
Kaxaplii 3 HUX BBITIOIHSICT ONPEISIICHHYIO (DYHKITUIO, HEOOXOAUMYO JIISI
obecrieueHus1 paboTOCIIOCOOHOCTH M () YHKITHOHATHBHOCTH TPHIIOKEHHUS.
Hampumep, cepBuc ynpaBlieHUs MOTH30BATEISIMUA OTBEYAET 33 PETUCTPAITHIO,
ayTeHTU(DHUKAIIMIO U YIIPABJICHUE MPOPUIISIMU TTOJIb30BaTENIeH, CEPBUC TPEHEPOB
3aHMMAETCs YIIPaBICHUEM PACTIMCAHUEM TPEHUPOBOK M 3aHATUH, a CEPBUC
YIpaBJICHUS TUIATEX)aMu 00padaThIBaET MJIATEKHBIC ONEpaIii 1 a0OHEHTCKHE
TUTATEXKU.

B3anmopenictBue Mexay MHKPOCEPBUCAMM IMPOUCXOAUT C TMOMOIIBIKO) CUCTEMBI
ynajgeHHoro Bbi3oBa mpoueayp gRPC ¢ ucnonp3oBaHuem mpokoTonoB protobuf.
Hanpumep, cepBuc telegram 6oTa MOXXET OTHPaBISITH 3alMpOChl Ha CEPBUC
yOpaBJeHUs IUIATeKaMM JJIsl OJITBEPKICHUS OIJIAThl 32 OPOHUPOBAHUE 3AHSITUSI.
OTH B3aUMOJICHCTBUS MEXKIY CEPBHCAMH OOECTICUMBAIOT BBITIOJIHEHHE OW3HEC-
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JOTUKM U  00eclneunBalOT MOJb30BAaTENEH  JOCTYIOM K  HEO0OXOJMMBIM
(YHKIMOHAIBHBIM BO3MOKHOCTSIM.

Takas UML-cxema mno3BOJNSET JIydlll€e TIOHATh BHYTPEHHIOKO CTPYKTYpy U
B3aMMOJIEUCTBHE KOMIIOHEHTOB CHCTEMbI, YTO IIOMOraeT pa3padoTuuKaM U
apXUTEKTOpaM MPUHUMATh OOOCHOBAaHHBIE PEIIECHUS MPHU TMPOCKTUPOBAHUHU U
pa3zpabotke mnpunoxkeHus. OHAa TakXKe CIYXUT BaXXHbIM HHCTPYMEHTOM s
JOKYMEHTHUPOBAaHUS AapXUTEKTypbl M OOecleyeHuss €€ [OHHMMaHUi BCEMU
YYaCTHUKAMH IIPOEKTA.

UML-cxema knaccoe ona cnopmuenozo knyoa

Jl11st cepBepHOi yacTu npuiioxkeHus ob1a pazpadorana UML-cxema kinaccos,
KOTOpas HarJIsiIHO OToOpakaeT B3aumoaeiicteue Docker koHTeitHEpOB BHYTpH
cepBepHOU yacTu. Ha 1anHOM cxeMe mpeIcTaBIeHbl OCHOBHBIE KJIACChI U
KOMIIOHEHTHI, BKIItoUast Docker KoHTeHEpPHI, KOTOPBIE B3aUMOACHCTBYIOT MEKILY
coboii 17151 obecriedeHus: padOoThI MPUIIOKECHUS. YBHUICTh CXEMY MOXKHO Ha
pHUCYHKeE 3.

Pucynok 3 — UML-cxema ki1accoB Juist CHOPTUBHOTO KiTy0Oa

Kpome Toro, Ha cxeme Take OMMCaHO, KaKue TaOIUIbl UCTIOIh30BAINCH B Oa3ax
JAHHBIX JIJIS1 XpAaHEHUS TaHHBIX, METObI, UCTIOJIb3YEMbIE JIJISl BHITOTHEHUS
3ampocoB K 0a3aM JaHHBIX, U THIIBI JaHHBIX, UCTIOJIb3yEeMbIE B ATHX 3alPOCaXx.
Takoe neraapbHOE OMUCAHUE MO3BOJISIET OHATh CTPYKTYPY IAaHHBIX U JIOTUKY
B3aUMOJICHCTBUS MEKy KOMITIOHEHTaMH MPUIOKEHHUS, YTO CYIIECTBEHHO
obJeryaer mporecc pa3padOoTKH, OTIIAJIKK M COMPOBOXKICHUS MTPUIIOKEHUS
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2.5 OnucaHue 0CHOBHBIX 3TaoOB PadoThI MOJIHL30BATEJIA C CHCTEMOM

[To pesyapTaTam pa3paboTKK cepBepHON wyacTh W Telegram Gora ObuTH
peanu30oBaHbl cleayIomue QyHKIUH.

Komamnpaa /start

CrannmapTHas KOMaHJa JUIs Havasia B3auMoercTBus ¢ Telegram Gotamu, KoTopas
NPUBETCTBYET TIOJNB30BATENsl, paccka3blBaeT O cebe, TakkKe OTIPaBIsSeT B
COOOIIICHNU TPEUIOKEHUE HCIONIb30BaTh KoMmaHay /help 4roObr yBuaeTh Bech
CIIUCOK KOMaHJ. JTO TaKKe MPEAOCTABIEHO Ha PUCYHKeE 4.

IStart  g.44 Py 2

Welcome to the GymService Telegram bot! ¥

This bot was developed specifically for the course diploma project.
To see the list of available commands, use the /help command.

Pucynox 4 OtBer 60Ta Ha KOMaH.y /start
Komamnpna /help

CranpapTHas KOMaHAa ISl MOJYYEHUs CHUCKA KOMAaHJ IPU B3aUMOJEHUCTBHH C
Telegram G6oramu. JTa KOMaH/1a MOKA3bIBAET CIIMCOK BCEX aKTYaJIbHBIX KOMaHI, C
KOTOPBIMHU 0OT yXe yMeeT paboTaTh, a TaKKe apryMEHTHI JIJISl KaKI0M KOMaH/bI,
IUIs1 KOTOPOW OHU HYKHBI. JTO TaK)K€ MPEIOCTABIEHO HA PUCYHKE 5.
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. /help gqapm o

Available commands:
ilable commands

tend subscription
tion data

m schedule
for a gym

vailable booking slots

= - Cancel a slot booking with a trainer

Pucynox 5 OtBer 60ta Ha komany /help
Komanpga /u_create

JlanHast KOMaH/1a Hy>KHA MPUIIOKEHUIO IS CO3/IaHus TPODUIIS MOIB30BATENS, TIPU
BBI30BE JJAHHOM KOMaH/bl, BBEJCHHBIE MOCJIE KOMAH/bl apTYMEHThI BaJUIUPYIOTCH,
U TIpU YCIEIIHOW BamuAalui OOT BBI3BIBAET MHUKPOCEPBHCHI IOJIH30BATEIIS,
KOIILIEJIbKA U MTOAIIACOK, B HUX OH CO3JAET 3aIIUCH O IT0JIb30BAaTEIIE, C YIETOM pPaHee
MOJIYYCHHBIX JAHHBIX, MOCJE ATOTO0 BO3BpamlaeT HWHPOPMALUIO O YCIEIIHOCTH
BBITIOJIHEHUSA onepanuu. OTBeT 00Ta Ha 3TY KOMaH/ly MPEI0CTaBICH Ha PUCYHKE 6.
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Komanpna /u_profile

JlaHHash KOMaHJa Hy)XKHa HOPWIOKEHHIO ISl MpeaocTaBieHUs HH(OpManuu o
II0JIb30BATEIIE, ECJIN MOJIb30BATENb €CTh B 0a3e JaHHBIX, TO OOT MIPEIOCTABUT OTBET
CO BCEMU JaHHBIMM JJIs1 0OPATUBILETOCS MOJIb30BaTENsA, 3TO MPOJIEMOHCTPUPOBAHO
Ha pucyHke 6. B nmpoTuBHOM ciyyae 00T OTBETHUT, YTO NPOoduiIb HEe ObLI HAWJEH U
NOPEKOMEHAYET TI0JIb30BATENI0 BOCIIONB30BaThCA KOMaHIOW /u_create s
CO3/1aHHUs aKKayHTa, 3TO TaK)Ke IPOJEMOHCTPUPOBAHO HA PUCYHKE 7

. _."I_]_FZII'I:ZIﬂI'E' 346 PM

Your profile:
Mame: Edgar Akhmedov
Fhone: +790065

Subscription le

Current Gym: O

Pucynox 6 OtBetnl 60Ta Ha komMaH 11 /U_create u /u_profile

l‘__év /u_profile 15.45

Not found profile for this telegram account. Create it with
. command /u_create

Pucynok 7 Heycremnsliii otBeT 60Ta Ha komanay /u_profile
Komanna /u_update

JlanHast KOMaHIa HYy)XHa TPWIOKCHHUIO I OOHOBIEHWS JIMYHBIX JaHHBIX
MOJIB30BATEIISA, TMOJIH30BATEIh MOXKET HCIOIB30BATh MPOYEPK «-» JUIST TOTO YTOOBI
MPOITYCTUTH KaKne-T100 IaHHbBIE €CIIN OH HE XO0UeT UX OOHOBIIATH. PaboTa KoMaHabI
MPOJIEMOHCTPUPOBAHA HA PUCYHKE 8
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/u_update Vladislav Petrov - - 5.47p1 Lo

User updated successfully
fu_pri
Your profile:

Mame: Vladislav Petrov

Current Gym: 0

Pucynox 8 OtBer 60oTa Ha Koman el /U_update u /u_profile
Komanma /u_change_subscription

JlaHHast KOMaHJ1a Hy»Ha JIJI1 TOTO 4TOOBl HI3MEHUTh YPOBEHb MOJMKUCKU MPU CMEHE
CO cueTa CIUIIETCS HeoOXoauMast Jis YPOBHS MOAMKUCKU CyMMa eciiu e€ He OyJierT,
OOT paccKa)eT, YTo ¢ MOMOIIBI0 KoMaH bl /W_deposit MOXHO MOMOHUTE OallaHC.
DTO TaK>Ke MOKa3aHO Ha PUCYHKE 9.

Komannaa /w_deposit

JlanHasi KOMaHAa HYXHa JJIsi TOTO 4YTOOBI MOMOJHUTH KOIIETIEK B MPHUIOKEHUHU
MIOCJIE€ ATOTO OTHPABUTCS COOOIEHNE C aKTyallbHBIM 0alaHCOM, B paMKaX KypCOBOM
paboThI KoIIeNeK He ObLT MPUBSI3aH HU K KaKOMW IJIATEKHOW CHCTEMe, OJHAKO JaKe
ceiyac MOXKHO BOCIIOJIb30BaThCs BCeMHM (DYHKIMSIMH KouIenbKa. JleMoHcTparms
paboThI MpeoCcTaBlIeHa HA PUCYHKE 9.
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on wallet with command

i
Transaction of 7000.00 completed successfully

MNew Balance: 7000.00

i

Transaction of -5000.00 completed successfully

Mew Balance: 2000.00

User subscription level updated successfully

Pucynox 9 OtBer 6oTa Ha komane! /U_change_subscription u /w_deposit
Komamnpna /g_list

JlanHast KoMaH/1a MPeI0CTaBIseT OTBET OT 00Ta, B KOTOPOM IMPOMKUCAaHbI BCE ajipeca,
CIIOPTUBHBIX KIIYOOB B Bujle ciricka. OTBeT 60Ta Ha 3Ty KOMaHy NMPEAOCTaBIIeH Ha
pucysnke 10



Ig |IE' 349 PM

ID: 1

Subscription vl for access: 3

ID: 5
Ada

5: Mew York, 1819 8th Avenue

Subscription vl for access: 3
ID: 5
Subs

ID: 10
Adc

Pucynok 10 Otset Ha komanay /g_list

44
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Komanna /g_schedule

JlaHHas KOMaHJa HyXHa B IPWIOXKEHHH JUIsl MPEAOCTABICHUS pPACIUCaHUsA IS
OIPEJICTICHHOIO 3aJ1a, OHA MUIIET I€Hb HEIETHU, BPEMS OTKPBITHS U BpEMSI 3aKPBITHS.
OT0 noka3aHo Ha pucyHke 11

chedules 2 350 PN 2

Sunday
Time open: 11:00
Time closad: 22:00

Saturday
Time open: 11:00
Time closed: 22:00

Thursday
Time open: 09:00
Time cle (

Monday
Time ocpen: 09:00
Time cle

Wednesday
Time open: 09:
Time

Friday
Time open: 09:00
Time cl

Tuesday
Time open: 09:00
Time closed:

Pucynok 11 OtBer 6oTta Ha komany /g_schedules
Komanna /u_change_current_gym

JlanHass komaHAa HyXHa OOTy JUIsi TOTO, 4YTOOBI W3MEHHTH TEKYIIUW 3aj
MOJB30BATENIl, OHA HE JacT 3TOr0 CHEeNaTh €CIM YPOBEHb MOJANMUCKU HUXKE
JIOMYCTUMOTO YPOBHS 3aJia, €CJIH K€ YPOBEHb BBIIIE, TO 3a1 OyAET U3MEHEH. DTO
MOKa3aHO Ha pUCYHKe 12.
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fu_change_current_gym 2

3:51 PM

User current gym |D updated successfully

.-"I_J_FZII'::ZlﬂlE' 351 PM

Your profile:

Subscriptio
Current Gym: 2

Pucynox 12 OtBet 60Ta Ha kKomany /U_change_current_gym

Komanga /w_balance

JlanHass KoMmaHJa HY)KHa B TPWIOKECHHH JJII TOTO YTOOBI IMOJB30BATEIh MOT
NOJIy4UTh MHPOPMAILIUIO O TEKYIIeM OajaHce CBOEro Kollenbka. JleMoHcTpaius
paboTHI MOKa3aHa Ha pucyHke 13

. R
. Current balance: 2000.00

. /w_history 12.05.2024_15:00 14.05.2024_16:00 5.55pp1 oy

Date: 2024-05-13 12:48:43
ype: deposit
: Deposit in tg bot
Ammount: 7000.00

Date: 2024-05-13 12:48:5

n: subscription changed

. Ammount: -5000.00

Pucynok 13 OtBer 60Ta Ha koman a6l /W_balance u /w_history
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Komanna /w_history

JlanHast KoMaH/a HY>KHA JIJIsl MOTy4eHUs] H(OOPMAILIMK O COBEPIICHHBIX OTEpaIrsaX
3a OMpeJIeTICHHBIN IEpUOo BPEMEHHU, O UX THUIIE, & TAKXKE MOJYYUTh HHPOPMAIIHIO O
IJIaTeXke. ITO TAKKE MPETIOCTABIECHO HAa pUCYHKE 13.

Komanpga /s_data

JlanHasi KOMaHJla NpEeJOCTaBisAeT MHPOPMALMIO O YPOBHE TMOJIMUCKH, a TaKkKe
HayaJio e€ necTBus U okoHyaHus. OTBeT 00Ta MpeoCcTaBlieH HAa PUCYHKe 14.

Komanpga /s_extend

JlaHHasi KOMaHJla HY»XHA Ui TPOJJICHUS] ACHUCTBUS TMOJNMUCKU HA ONPEIACICHHOE
KOJIMYECTBO MECSLEB, €CIM JJISI 3TOr0 JOCTATOYHO CPEACTB B KOILEIBKE.
JleMoHcTparus paboThl peocTajicHa Ha pucynke 14.

osit 50000 355 P &

Transaction of 50000.00 completed successfully

Mew Balance: 52000.00

End date: 2024-06-13

nd10 4 YR
Transaction of -50000.00 completed successfully
Mew Balance: 2000.00

JaTa OKOHYaHWA NoANWCKN YCMewWwHo NpoaneHa

Pucynox 14 OtBetsl 60Ta Ha KoMaH bl /S_data u /s_extend
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Komanpna /t_list_for_gym

JlanHas KOMaH/Ja Hy»KHa JJI OTy4YeHUs: HH(OpMAaIMKU O TpeHepax JJis
ONPENEICHHOr O 3aja. bOoT 0TBEYaEeT CIUCKOM U3 TPEHEPOB IAE ISl KaKI0TO U3
HUX €CTh YHUKAJbHBIN 10, M3, a TaK)Ke CIIeUAILHOCTE. [IprMep npenocTaBicH

Ha pUCyHKe 15
. ft_list_for

ID: 17
Mame: Artemn Mikolaey
Speciality: Yoga Instructor

ID: 8
Mame: Maria Mowvi

Speciality: Personal Trainer

Pucynox 15 OtBet 60Ta Ha komany /t_list_for_gym
Komanpna /t_available _booking_list

JlanHast KOMaH/1a TOKa3bIBAET JOCTYIHBIE CIOTHI JJI OMPENeIEHHOTO TpeHepa, 60T
NPUCHIJIACT CIMCOK U3 CJIOTOB, B KaXJIOM M3 HHX €CTh YHHUKaJbHbIN Id, Ha3BaHUE
aKTUBHOCTH, BpeMsl Hadajla M KoHua. J[eMoHcTpamusi paboTbl mM300pakeHa Ha
pucyHke 16.

Komanna /t_booking

JlanHas KoMaHa HyKHA JIJIs1 TOTO, YTOOBI MTOJIH30BATEIHN MOTJIA OPOHUPOBATH OJUH
U3 JOCTYIHBIX CIOTOB 1O Id KOTOpBI TOMy4aeTcss C IOMOIIBI0 KOMAaH/IbI
/t_available_booking_list, mpu s3Tom eciu Ha GanaHce OyneT HEJOCTATOYHO CPEICTB
MOsIBUTCS omuOKa. JleMoHcTpanus paboThl IpenocTaBieHa Ha pucyHke 17.



W
Transaction of -1000.00 completed successfully
New Balance: 1000.00

Booking successful

ing163 02 pPM v

Transaction of -1000.00 completed successfully
New Balance: 0.00

Booking successful

Pucynox 17 OtBetsl 60Ta Ha koMany /t_booking

49



50

Komanpaa /t_current_booking_list

JlanHast KOMaH/1a MOKa3bIBAE€T aKTUBHBIE 3aIIMCH JIJIS OJIB30BaTENs, OOT MPUCHLIAET
CIIMCOK 3aIlMCei, B KOTOPBIX MPEIOCTABICHBI YHHUKaIbHbIC I0 3amuceil, Ha3BaHHE
AKTHUBHOCTEH, UX HavyaJla U KOHIa. OTBETHI IPENOCTABIEHBI HA pUCYHKE 17

. /t_current ing_list

ID: 4

Activity: Activity 1

. End time: 2024.05.15 17:00

Pucynox 18 OtBets! 60Ta Ha KoMany /t_current_booking_list
Komanna /t_unboking

JlaHHass KOMaHAa HY>KHA JJIS TOTO, YTOOBI IOJIb30BaTelh MOT OTMEHHTH CBOIO
OIPEICJICHHYIO 3aliCh K TPeHepy, 1Mo Id ero TeKyluX 3amuced, Takke MpPU ITO
TUTaTa 3a TPCHHPOBKY BO3BpAIlaeTCs MOTh30BaTEN 0 Ha c4eT. [leMoHcTpanus oTBeTa
0ota npenocraBiieHa Ha pucyHke 19.

. ft_unbooking5 402 p oo

Transaction of 1000.00 completed succ
Mew Balance: 1000.00

Unbooking successful

Pucynox 19 OtBetsl 60Ta Ha kKoManay /t_unbooking
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Komanna /support

JlaHHas KOMaH7a MPEAOCTaBISIET CChUTKY Ha CIYXO0y moaaep K. JleMoHCcTparus
paboThI MOKa3aHa Ha pUCyHKe 19.

. /support  16.02

. If u see some bugs or unknown errors, write him @EdgarAkh

Pucynox 20 OtBeThl 60Ta Ha KOMaH1y /SUPpOrt

Bce BhImeyka3aHHbIe KOMaHIIbI IEMOHCTPUPYIOT paboTy 00Ta W NPUIIOKEHUS B
IIeJI0M, TIOYTH B KaX 101 komaH e telegram 60T oOparnaercst K CEpBHCHON YacTH ISt
TIOJTy4YCSHWsSI TAHHBIX MITH UX H3MEHEeHHsI. B Oyayiiem aiist paboThl ¢ CepBUCHOM YaCTH
MOYKHO TIOJIKITFOYMTh MUKPOCEPBUC C BEO-CaliTOM U TO HE MOBJIHACT HA TEKYIIYIO
paboTOCIOCOOHOCTD MPUIIOKEHUS.



52

2.6 Peann3zanmst MUKpocepBHCOB M ieMoHcTpanus ¢aiiao Docker

Jis  peanu3aluyd  MUKPOCEPBUCHOW  apXWUTEKTYphl  HAIEro  MPHIOKEHUS
CHOPTUBHOIO KiIy0a Mbl MCHOJB30BaM KOHTEWHepu3aluio ¢ nomoinbio Docker.
Huxe Ha pucynke 21 npuseaeH oomuii mabdnon Dockerfile, koTopslii ncnonabs3yeTcs
B KQ)KJIOM MUKpPOCEpBHCE.

mod tidy

pbuild -o main ./cmd

Pucynox 21 Illa6mon Dockerfile mist Bcex MUKpPOCEpBHCOB.

Jns sddexktuBHOTO yrpaBieHHus pasmepoM oOpazoB Docker u onrtumuzanuu
mporecca pa3BepThIBAaHHUSI MBI HCIIOJIB3YyeM JIBYXATalHYK COOpKy. Bor mouemy:

Munumu3anus pa3mepa oopasa:

o [lepsrIil sTanm cOopku, OcHOBaHHBIN Ha 0Opaze Golang, BkItouaeT B cels
TOJIKO HEOOXOJMMBIE 3aBUCUMOCTH M KOMIHJIMPYET HWCXOIHBIM KOJ
IPWIOKEHHsI. ITO TIO3BOJISIET HAM M30€XKaTh BKIIFOUCHUS B UTOTOBBIN 00pa3
JUIIHAX KOMIIOHEHTOB, TaKMX KAaK WHCTPYMEHTHI COOPKHM U HCXOIHBIC
(baiibl.

e Bropoii sTan, ucnons3yromuii MUHUMATBHBI 00pa3 Alpine Linux, Tombko
KOIMUPYET UCTIOTHAEMBIN (aiiin u HeoOXoauMble (Hailibl KOHPUTYpAITUU U3
MEepPBOro dTama. ITO YMEHbIIaeT 00beM UTOTOBOTO 00pasa, Tak kak Alpine
Linux npencrapinser coO0i JTETKOBECHBIA TUCTPUOYTHUB.
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YayuieHue 0e30aCHOCTH:

e lcnonb3zoBaHue MUHHUMaIbHOTO oOpasza Alpine Linux Bo BTOpoMm »3Tame
CHU)KAeT MOBEPXHOCTh aTAKU U YMEHBIIAET PUCKU O€30IaCHOCTH, TaK KaK B
o0Opa3e OTCYTCTBYIOT HEHYKHbI€ KOMIIOHEHTBI U CITY>KOBI.

Onrumusanusi BpeMeHu COOPKH:

e Paznenenue mporecca cOOpKH Ha JIBa dTama MO3BOJISIET YMEHBIIUTH BPEMSI
coopku oOpasza. B mepBoM dTame BBIMOTHACTCS KOMIMISIMS HCXOIHOTO
KO/ia, & BO BTOPOM — CO3/IaHue MUHUMAJILHOTO MCIIOHIEMOro o0pa3a, 4To
CoKparaet obiee Bpemsi COOPKHU.

Hcnonb3oBanue nByxi3tanHoi coopku B Docker momoraer Ham co3gaBath Oosee
KOMITaKTHBIE, Oe€30macHple W OBICTpble 00pa3bl, YTO OOJerdaeT MpoIece
pa3BepTHIBAHUS " yIpaBJICHHUS HAIINMHA MUKPOCEPBUCAMH.

Hwxke mnpenocrasiensl npumepbl docker-compose ¢aiinoB st TEKyIiero
TPUITOKCHUS

Ha pucynke 22 mpejicTaBieH MNPOLECC pPa3BEPTHIBAHUS CepBHCA TpPeHEpPOB. B
KoHTelHepe trainer 3amymien cepsep GO. CepBuc B3aUMOIECHCTBYET ¢ 6a30i TaHHBIX
db_trainers PostgreSQL mst XpaHeHus paClIMCaHHsI TPEHHUPOBOK.

Pucynoxk 22 Pa3BepTbiBaHuE CEpBHCA TPEHEPOB.



54

Ha pucynke 23 nmoka3as por1ecc pa3BepThIBaHUsI CEPBHUCA YIIPABIEHHUS IIJIATEKAMHU.
B konteitHepe ucmnonbzyercs cepBep GO, KOTOpbI 00palaThIBaeT IJIATEKHbBIE

Oorcpamnunu. I[J'ISI XpaHCHHA OAaHHBIX O IIIATCKaX HUCIIOJIb3YCTCsA Oaza JAHHBIX
PostgreSQL.

PI/ICYHOK 23 PaBBepTHBaHI/Ie CCpBHUCA YIIPABJICHUA IJIATCIKAMUA



Ha pucynke 24 noka3zaH mnporiecc pa3BepTeiBanus ceppuca telegram 6ota bot

Pucynok 24 PasBepTreiBanue cepsuca telegram 6ota
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2.7 UHCTpYKUMS 1J1Isl pa3BePThIBAHUS NPUJIOKEHUS.

,HJIH YCIICITHOTO pa3sBEPThIBAHUSA IMPHUITOKCHUSA HOTpC6y€TC$I BBITIOJTHUTD
CJICAYIOIINC HIaru:

1. KnoHupoBaHue peno3uTOpHs:

CxoHMpYHTE perno3uTopuid ¢ MUKpocepBrucaMu 3 Git Ha CBOM JIOKaJbHBIN
KOMIIBIOTED.

2. Tlepexon B AUPEKTOPUIO MUKPOCEPBHUCA:

B tepmunane nepeiute B AUPEKTOPHUIO KAXKIOTO MUKPOCEPBHUCA C TIOMOIIIBIO
KOMaHbI cd.

3. 3amyck ckpunTa cOOpKHU:

B kaxxzoit AupekTopuu MUKpocepBHca 3amyctute ckpunT build.sh, koTopsrii
COJICPKUT HEOOXO0IUMBbIC KOMaH/IbI 1711 cOopku 0Opa3a Docker u 3amycka
KoHTelHepa ¢ nomotisio Docker Compose.

4, O)KI/I,IIaHI/IG 34aBCPHICHUA IIpOoILCCCa:

JlosxxmuTech 3aBeplieHus mpolecca cOOpKH U 3amycka KoHTeiHepa. [locie
YCIICIIIHOTO BHITIOJIHEHUSI BCEX IIAr0B MPUJIOKEHHUE OyIEeT JOCTYITHO st
UCTIOJIb30BAHMS.

5. TlpoBepka paboTOCIIOCOOHOCTH:

[Tocrne 3aBepiieHrs pa3BepTHIBAHUS MPOBEPHTE pabOTOCITOCOOHOCTH
MIPUIIOKEHHUS, TIEpeHInTe B 00TA UM BBITIOJIHUTE HEOOXOAMMBIC TECTHI JJIS
MOATBEPKACHUS KOPPEKTHOU PabOTHI.

56

OTH IPOCTHIE MIary MO3BOJISIT OBICTPO U 3P HEKTUBHO PAa3BEPHYTH MPUIOKEHHUE C

nomoieio Docker Compose u HauaTh €ro UCTOAb30BaHuEe 0€3 JIUITHUX 3aTpaT

BPEMEHHU U YCHUIIUM.
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BbIBOJBI K TJ1aB€ 2

[Ipu co3manuu cepBepHON YacTh BEO-MPUIIOKESHUS IS CIOPTUBHOTO KiTy0a OBLIO
BBINIOJIHEHO CIIEYIONIee:
1. cripoekTHpOBaHa CTPYKTYpHAsk CXeMa MPOrpaMMHOTO MPOIyKTa
2. paspaboraHa cepBHCHas 4acth, telegram Oor u 6a3a maHHBIX BeO-
PUIIOKECHHS
3. mpoBeJieHa anpobanus MporpaMMHOro NpoaykTa cpeau cryaeHtos PITIY
uM. A.W. I'epueHa;
4.pazpaboTaHa CONMPOBOAWTENbHAS JOKYMEHTAIMsl K MIPOrPaMMHOMY
POAYKTY
B pe3ynbraTte pa3paboTaHO MOTHOCTHIO TOTOBOE K BHEAPEHUIO U TUPAKUPOBAHUIO
IpOTpaMMHOE pEeIlIeHHE.
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3aKJII0YeHH e

[Ipu BBIMOSHEHUH JAAHHOW IUILUIOMHOM pabOThl OBUT pa3paboTaH MpPOrpaMMHBIN
npoayKT «MUKpPOCEPBUCHOE MPUIIOKEHUE JJII CIOPTUBHOIO Kiy0a», KOTOpoe
MO3BOJISIET MOJIB30BATEISIM B3aMMOJEHCTBOBATh C CHCTEMAaMH CIIOPTUBHOIO 3alia.

B mporuecce BbinosHEHUs pabOTHI OBUIM PELLIEHBI CIAEAYIOIINE 3a1a4H:

[IpoaHamu3upoOBaHbl CYIICCTBYIOIIME TOTPEOHOCTH ¥ TPOOJIEMBI B
YIIPaBJICHUH CIIOPTHUBHBIM KIIYOOM.

[TpennoskeHa KOHIICTIIMS BEO-MPUIIOKEHHSI, YYUTHIBAIOIIAs OCOOCHHOCTH
CIIOPTUBHBIX KITYOOB ¥ X YIIPABJICHHS.

Paspaborana cepBepHas dYacTh BeO-TIPUJIOKEHHS C HUCIOJIB30BAaHUEM
COBPEMEHHBIX TEXHOJIOTH.

[IporecTupoBaHo pa3zpaboTaHHOE BEO-TIPUIIOKEHHE H  OIEHEH €ro
3 PEKTUBHOCTS.

Takum 06pa30M, oeJib )IHHHOMHOI;’I pa6OTBI IMOJIHOCTBIO PCAJIM30BaHaA.

OpnHoli U3 BaKHEUIIUX MEPCIEKTHB Pa3BUTHUSI CUCTEMBI SIBJISETCS MHTErpalus C
JIPYTUMH KIUEHTCKUMH BEO-TIPUIIOKEHUSIMH, B TOM YHCIIe pa3paboTka BeO-caiira.

Kpome toro, mianupyercss pa3paboTka HOBBIX (YHKIMA, HalpuMep: CEepBHC
HOTU(DUKALUU U YIYUIIEHHEe MUKPOCEPBUCA MOICPKKH.
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Ipuiioxenus

[MPMJIOXKEHMUE 1

Telegram 6ot
UML JJUATPAMMA BAPMAHTOB (USE CASE)

UnAuthorized command

Unauthorized user

_)
Show available Create a user Show list of trainers for a
Show gym schedule
commands profile gym

Show available
booking slots for a Support contacts
trainer

Show list of

Start bot message
available gyms

Authorized command

Show current Show current bookings

Show user profile Extend subscription
.. wallet balance of a trainer

Authorized user

Update user Change user Change user's Cancel a slot booking
profile subscription level current gym with a trainer
Deposit money to Show wallet Show subscription .
Book a slot with a trainer
wallet transaction history data

Pucynok 1 — Use Case cxema goctyna K GyHKIIMOHAIBHOCTH BEO-TTPHUIIOKEHUS

]
Tenerpam 60T

]

] £] ]
Mukpaceperc 3anoe Mukpocepeuc MognucaK

MWKpOCEPBUE KOWenek MWKpOCEPBUE TPEHEPOB

]
MuKpocepaunc Mons3aoeaTensi

Pucynok 2 — UML-cxema B3auMoeiicTBUS MUKPOCEPBHUCOB
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44 PM w2

Welcome to the Gyn

This bot was developed specifically for the course diploma proj
. To see the list of available commands, use the /help command.

Pucynok 4 OtBer 00Ta Ha KOMaH1y /start

/help .40 P

= <email> - Update
ne field.

- Change user

&

end_date
1at: 02.01.2006_15
nths_count=> - Extend subscription
subscription data

slot with a trainer
Zancel a slot booking with a trainer

Pucynok 5 OtBer 60Ta Ha komany /help
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User created successfully

.-"I_._F:-I':::-fi':—:‘ 346 P o

Your profile:
Mame: Edgar Akhmedov

Subscriptio

Current Gym: 0

Pucynox 6 OtBetsl 60Ta Ha koman 161 /U_Create u /u_profile

laé; /u_profile 15.45

Not found profile for this telegram account. Create it with
. command /u_create

Pucynox 7 Heycneninslii otBeT 60Ta Ha komany /u_profile



/u_update Vladislav Petrov--  5.47 pa
User updated successfully

.-"I_._FZ-I'::Zlﬂli—:' A7 BM

Your profile:
Mame: Vladislav Petrov

348 PM 2
Transaction of 7000.00 completed successfully

Mew Balance: 7000.00

/u_change_subscription 3 5.4 pp1

Transaction of -5000.00 completed successfully
Mew Balance: 2000.00

User subscription level updated successfully

i

Pucynok 9 OtBet 60Ta Ha KoMaH 161 /U_change_subscription u /w_deposit
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Subscription vl for access: 3

ID: 5

Adc

Subscription vl for access: 3
ID: 9
Subs

ID: 10

Adc

Pucynok 10 Otset Ha komanay /g_list
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edules 2 350 PM 2

sSunday
Time open: 11:00
Time cle

Saturday
Time open: 11:00
Time closed: 22:00

Thursday
Time of
Time cle

Monday
Time ocpen: 09:00
Time cle (

Wednesday
Time open: 09
Time

Friday
Time open: 09:00
Time [

Tuesday
Time open: 09:00
Time cl

Pucynox 11 OtBet 60ta Ha komany /g_schedules
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/u_change_current_gym 2 5.cqpy oo

User current gym 1D updated successfully

.-"I_J_FZII'::ZlﬂlE' 351 PM

Your profile:

Subscriptio

Current Gym: 2

Pucynox 12 OtBet 60Ta Ha kKomanxy /U_change_current_gym

. FW_ |::--:-'4|E|r'| ce 352 PM o5
. Current balance: 2000.00
. Aw_history 12.05.2024_15:00 14.05.2024_16:00 5.c5pp1

Date: 2024-05-13 12:48:43
ype: deposit
: Deposit in tg bot
Ammount: 7000.00

Date: 2024-05-13 12:48:5

n: subscription changed

Ammount: -5000.00

Pucynoxk 13 OtBer 60Ta Ha koman el /W_balance u /w_history



Transaction of 50000.00 completed successfully

Mew Balance: 52000.00

Subscription v
Start date

v

Transaction of -50000.00 completed su

Mew Balance: 2000.00

Aata OKOHY3HWA NOANUCKN YoNelwHo NpoanaHa

Subscription hvl:
Start date 513

End date: 2025-04-13

Pucynox 15 Otet 6ota Ha komany /t_list_for_gym
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i
Transaction of -1000.00 completed successfully
MNew Balance: 1000.00

Jooking successful

Ng163 102PMm

Transaction of -1000.00 completed successfully
Mew Balance: 0.00

Booking successful

Pucynox 17 OtBetsl 60Ta Ha koMany /t_booking
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. /t_current_booking _list

ID: 4

Activity: Activity 1

ID: 5

Activity: Activity 2

Start tim 024.05.15 15:00
. End time: 2024.05.15 17:00

Pucynox 18 OtBeTsl 60Ta Ha KoMany /t_current_booking_list

. ftunbooking5 402 M w2

Transaction of 1000.00 completed successfully
Mew Balance: 1000.00

Unbooking successful

ft_current_book

Start _-' 1 5.15 09:00
End time 4.05.15 11:00

Pucynox 19 OtBetsl 60Ta Ha KoMauay /t_unbooking

. /support  16.02

. If u see some bugs or unknown errors, write him @EdgarAkh

Pucynok 20 OtBeThl 60Ta Ha KOMaHIy /SUPPOrt



-alplne as T

mod tidy
build -o main ./cmd
alpine:latest

/app/main /main
fapp/.env /[.env

- ./modules/db/migrations/init.sql:/docker-entrypoint-initdb.d/init.sql
- ./db_data:/var/lib/postgresql/data
SRR TS

- default

orts:
- 30003:30003

- db_trainers

- skynet
- default

Pucynoxk 22 Pa3BepTbiBaHuE CEpBHCA TPEHEPOB.




int-initdb.d/init.sql

Pucynok 24 PasBepteiBanue cepsuca telegram 6ota
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