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AHOTAILUS

Komomienp JI.I. "IIpoekTyBaHHS Ta pO3pOOJICHHS MPOrpaMHOI CHCTEMHU
JUCTAHILIMHOT KOMYHIKalli ‘/IeKaHaT-CTyJIeHT SK CKJIaJ0BOI MTpoekTy "Smart-

nn

yHiBepcuteT"". JlumiomHa poboTa 3a cremianbHICTIO 122 «KoMmIm’'toTepHI HayKn»
CKIIQJAETHCS 3 OCHOBHOI YaCTUHH, M0 MICTUTH 3 po3ainu, 91 c., 30 puc., 26 mxepen
BUKOPHCTAHOT JIITepaTypHu, 2 JOATKH.

OOG'ekT nmochipKeHHs: MporpamMHi 3acoOM  opradizaimii  JUCTaHIINHOI
KOMYHIKallii 3700yBayiB OCBITH 13 IEKAHATOM.

[IpenMer mOCHIKEHHS: METOAM Ta TEXHOJOTIT pPO3pOOKH MPOTPAMHUX
3ac001B JUIsl OpraHi3allii JUCTaHIIHHOT KOMYHIKallii 37/00yBaviB OCBITH 13 IEKAHATOM.

Meta pobOTH: TPOEKTYBaHHS Ta PO3POOJEHHS MPOrPaMHOI CHUCTEMH 3a
KJIIEHT-CEPBEPHOIO apXITeKTyporo Ha 0a3i miatdopmu Tenerpam, 1o JA03BOJIUTH
aBTOMATH3YBaTH MPOIEAYPY 3aMOBJICHHSI Ta BUa4i JOBIIOK PO HAaBYAHHS.

B po0oTi mnpoBeneHO MPOEKTYBaHHS AapXITEKTYpH Kpoc-IIaT(hOpMHOIO
3aCTOCYHKY JUIsl KOMYHIKAIll JeKkaHaTy 31 3700yBayaMu OCBITH Yy JMCTAHIIITHOMY
dopmari 3aisi 3aMOBJIEHHST Ta BHJAyl JOBIAOK MpPO HABYaHHA. 3aCTOCYHOK
peanizoBano Ha 0a3i mnatdopmu Tenerpam 13 BukopuctanHam Texnojorii .NET Ta
MoBHU mporpamyBanHs C#. Po3pobneHa cucrema mo3Bosisie B ¢dopmari 4ar-00Ty
KOMYHIKYyBaTH 300yBayaM OCBITH 3 JI€KAHATOM I[0/I0 MUTAHHS 3aMOBJICHHS JI0B1JIOK
npo HaByaHHs. KilleHTChbka 4YacTMHA TMPOTpamMHOiI CHUCTEMH OpIEHTOBaHA Ha
OpraHizalilo IIBHUJIKOTO Ta ABTOMAaTUYHOrO (HhOpMyBaHHS 3asBKM Ha OTPUMAaHHI
BIJIMOBITHOTO JOKyMeHTy. CepBepHa 4YacTMHA 3aCTOCYHKY TMpeCTaBlieHa 0a30ro
nanux ta CRM-miacucremoro, sika 103Bossie (popMyBaTu 0OCST HEOOXITHUX JTAHUX
11 (OpMYBaHHS JOKYMEHTY Ta CIIOBIIIATH 3700yBadiB OCBITH MPO iX TOTOBHICTH
yepe3 KJIIEHTChKY YaCTUHY 4aT-00Ty.

JIJist 1OCATHEHHS MOCTaBJIEHUX 1[I B poOOTI PO3TISHYTI ICHYIOU1 MIIX0IU
710 POEKTYBaHHS Ta pO3pOOKH MOOIAHUX 3aCTOCYHKIB Ha 0a3i miardopmu Tenerpam.

[IpencraBneni apxXiTeKTypHi PpillleHHS 13 OOTPYHTYBaHHSM iX  JIOIIJIBHOCTI.



IMIIIeMeHTOBaH1 aJITOPUTMHU CUCTEMU MPEJCTABICHI B POOOTI y BUIVISAL JICTUHTY
IPOTPaMHOTO KOy .

3Bajkalouu Ha Te, M0 PO3pOoOKa CUCTEMH MPOBOAWIIACH B paMKax peasizarii
MPOEKTY «SMart-yHiBEpCUTET» B OKPEMOMY PO3IiJi MPOBEICHO JICTAJbHHUI aHai3
MIPOCKTY, HOTO CKIIAJOBUX Ta €JIEMEHTIB, OJTHUM i3 SIKUX € MPOMOHOBAaHA CHCTEMA.

Kimouosi cnosa: OCBITHE CEPEJOBHUIIE; SMART-YHIBEPCUTET;
KOMVYHIKALIA «JEKAHAT-CTYAEHT»; YAT-BOT; KIIE€HT-CEPBEPHA
APXITEKTYPA, CRM.



ABSTRACT

Danylo Kolomiiets «Design and development of the remote communication
software system ‘“deanery-student” as a component of the ‘“Smart-university”
project». Graduation work on the specialty 122 "Computer Science™ consists of a text

part containing 3 sections, 91 pages, 30 figures, 6 sources, 2 additions.

The object of research is the software tools for organizing remote

communication of students with a deanery.

The subject of research is the methods and technologies for the development of
software tools for the organization of remote communication of students with a

deanery.

The purpose of the work is the design and development of a software system
based on a client-server architecture and on the Telegram platform, which will allow

to automate the procedure for ordering and issuing certificates.

In the graduation work, it was performed the design of the architecture of a
cross-platform application for the communication of the deanery with students in a
remote format for ordering and issuing certificates of education. The application is
implemented on the basis of the Telegram platform using .NET technology and the
C# programming language. The developed system allows students to communicate
with the deanery in the format of a chatbot regarding the issue of ordering certificates
of study. The client part of the software system is focused on the organization of
quick and automatic formation of an application for receiving the corresponding
document. The server part of the application is represented by a database and a CRM
subsystem, which allows you to generate the volume of necessary data for the
formation of a document and notify students of their readiness through the client part
of the chatbot.

To achieve the set goals, the existing approaches were investigating to design
and development of apps based on the Telegram platform are considered in the
6



graduation work. Architectural solutions are presented with justifications of their
expediency. The implemented algorithms of the system are presented in the work in

the form of a software code listing.

Considering the fact that the development of the system was carried out as part
of the implementation of the “Smart University" project, a separate section provides a
detailed analysis of the project, its components and elements, one of which is the

proposed system.

Key words: EDUCATIONAL ENVIRONMENT, SMART-UNIVERSITY,
"DEANEARY-STUDENT" COMMUNICATION, CHATBOT, CLIENT-SERVER
ARCHITECTURE CRM.
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HEPEJIIK CKOPOYEHb, YMOBHUX ITO3HAYEHb, TEPMIHIB
IT (information technology) — indopmariiiiHi TeXHOIOT11

CRM (customer relationship managment) — moHATTS, 110 OXOILTIOE KOHIICMIIiT, KOTpPi
BUKOPHCTOBYIOTbCS  JIUIsL  YNPaBIiHHA B3a€EMOBIIHOCHHAMH 31  CHOXXHMBayaMH,

BKJIIOUAIOuH 301p, 30epiranHs Ta aHaii3 iHpopmarlii
DB (database) — cxoBuiie 1aHux

API (Application Programming Interface) — na0ip 4iTkO BH3HAYCHHX METOMIB JUIS

B32€MO/IIT PI3HUX KOMITIOHEHT
Ul (user interface) — kopucTyBaipKuii iHTEpdEiic

DTO (data transfer object) — o00’exT mms mepemavi JaHHX MDK IMiJCHCTEMaMHU
nporpam

DDD (domain-driven design) — migxix 0 MOJEITIOBAHHS CKIAIHOTO 00 €KTHO

OpPIEHTOBAHOTO MIPOTPAMHOT0 3a0e3TeUCHHS

gRPC (Google Remote Procedure Call) — cucrema BiganeHOro BUKIUKY MPOICIYP



BUCHOBKH

[InsxoMm 3acTCOyBaHHS MOHATIMHOTO amapaTy Teopii MHOKHH MTPOBEICHO OIHC
CKJIQIOBUX €JIEMEHTIB MPOEKTy SMat-yHIBEpCUTET Ta BHAUICHO B HBOMY MicClie
pO3pOOJICHOTO CepBICY, IO HAIal0 MOXJIUBICTh YSBUTH I[IHHICTH PO3pOOJICHOI

CHCTEMHU y OCBITHROMY SMmart-cepenoBuIIi.

B mpomeci BUKOHAHHS TPOrpaMHOI CHUCTEMH JTUCTAHIIMHOI KOMYHIKAIii
“IeKaHaT-CTyJIeHT , CIHPOEKTOBAaHO Ta pO3pOOJIEHO [IBI BEIMKI CKJIaJoBl —
CTYJACHTCbKY YaCTHHY BUKOPHCTOBYIOUM MOXUIMBOCTI Telegram Gora ta rpadivne
npencraBienns s gekaHat 4actuHd (CRM-cuctemu). CTyneHTH MaroTh
MOJKJIMBICTh 3PYYHO Ta JIMILIE Yy JAEKUIbKa KPOKIB CTBOPUTH 3alUT HAa O(POPMIICHHS
JOBIJKA 3 YHIBEPCUTETY YBIBIIM HEOOXIOHI g LbOro ocoducti naHi. B
NOJaj]bIIOMY, KOJIM JIOBIKA OIPALIOETbCA MpPAliBHUKOM JE€KaHaTy, OTpUMAaTu
CHOBIIIEHHS! IPO TOTOBHICTh JTOBIAKHM ab0 1H(OpMaIi0 Npo HEAOCTATHICTh JAHUX Y
BUIAJKy HE MOXJIMBOCTI BUTOTOBHUTHU JOBIAKY 7S cTyAeHTa. [IpariiBHuKN JAekaHaTy
OTPUMYIOTh 3pYyuHy Ta Tipocty y KopuctyBanHi CRM-cucremy, sika aBTOMaTU4YHO
CHOBIIIATUME CTYJEHTIB MPO ONMpALIOBAaHHS iXHIX 3alUTIB. Y JIaHy CUCTEMY 3alHTH
Ha O(QOpPMJICHHS JOBIJKU JOJAIOTHCS aBTOMATUYHO Ta Bipaszy Xk BiAOOpakaroThCs
aBTEHTU(]IKOBAHUM KOPUCTYBauyaM y BHUIISIAI TaOMUIl AOCTYMHOI 4Yepe3 IHTEpHET

MEPEXY.

B mporeci BUKOHAaHHS MPOTrpaMHOI CHCTEMH JIMCTaHIIMHOI KOMYHIKAIlii
“IexaHar-cTyieHT”, OyJ0 BUKOPUCTAaHO HalKpamll pilleHHs, TPUHIUIN, TEXHOJOTIi
Ta apXiTeKTypy BIJIMOBITHO JO IMMOCTaBJICHOTO 3aBJAaHHS Ta BU3HAYCHHX BUMOT JO
cuctemu. Peamizamiro OekeHI cepBiciB OyJI0 TICHO TIOB’SI3aHO 3 TMPEIMETHOIO
oOnacTio AaHoi cucteMu. lle Hamae nepeBaru y miaTpuMyBaHHS KOHTEKCTY CUCTEMU
Ta 1i KOOy aKTyaJbHUMH Ta BIAMNOBIJHUMHU OJIHE OJHOMY, TOOTO KOJIU
B1JI0yBaTUMYTHCSI 3MIHU Y KOHTEKCT CUCTEMHU, i1 KOJI Bipa3y * OyJe OHOBIIOBATHCH
JUIS THATPUMYBaHHSL HOBOi O13Hec-joriku. Cami OekeHp cepBicu Oyino po30UTO 1O
KOHTEKCTaM poOOTH Ha Bl YaCTUHU — JieKaHAT Ta cTyAeHT. KoxHa 3 HUX BUKOHYE

YiTKO BU3HA4Y€H1 000B’A3KH. A KOMYHIKYIOTh BOHH Ye€pe3 aCUHXPOHHY MIKCEPBICHY
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KOMYHIKaIIif0, 110 TaKOXX J03BOJISIE HE BTpayaTy MOBIJOMIICHHS MPO MO y CUCTEMI,
HaBITh MPU HEKOPEKTHIM poOOTI ojHOro 13 ceppiciB. Peamizarmito ¢GpoHTEH]
KOMIIOHEHTH OyJ0 BHUKOHAaHHO BHUKOPHCTOBYIOUHM 010ii0Texy React ta ocHOBHI ii
KoHrenii. Takox, Oyno 300pa)keHO, K JaHa KOMIIOHEHTa B3aeMOJI€ 3 OCKEH]I
CepBiCOM JeKaHATy Ui OTPUMAaHHS Ta BiIOOpaXCHHS 3alUTIB CTYJCHIB y BUTJISIIB

TaONUIIl, @ TAKOXK JIJIs1 aBTeHTU(]IKAIllT KOPUCTYBaviB CUCTEMHU.
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