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YHPABJIIHHSA AKICTIO IPOTPAMHUX BEB-CUCTEM 3ACOBAMMU PO3POBKH

Y danill cmammi HasedeHo pesysabmamu docaidxiceHb ICHyrOYUX 3Aco6i8 | 8USHAYEeHHS meopemuyHuUX achekmie
3aCMOCY8AHHS CYyMACHUX (peliMB8OpKIie 0151 po3pO6KU NPO2PAMHO20 3a6e3NneYeHHs], d MAaKOXC 06T pyHMY8AaHHS A0YiabHOCMI
ma enausy eapiamusHocmi eubopy Ha Akicmb po3po6aEeaHux npozpamHux dodamkie. OCHOBHUMU pe3yabmamamu
docnidxceHHs1 € 062pyHMy8aHHs subopy dpetimeopkie 0151 po3pobku npoepamHozo 3abesneyeHHs. [lompi6Ho gidmimumu,
Wo He 38axcaryu Ha 8eauKy KilbkKicms peiimeopkie, cmpykmyposaHuil aHai3 30ilicHeHull documb He3HAYHOK KiAbKicmio
docaidHuKi8, Wo I 06YMOB/H0€E HAYKOBY HOBU3HY 0aHO20 numaHHs. [IpakmuyHa 3Hayywicmes noasieac y MOxucAu80cmi
3aCcmMocy8aHHsl mux vu Hwux @pelimopkie 8idnogidHo do nompe6 3amMo8HUKA MA PO3POOGHUKA 01 0OCSAZHEHHS] NeBHUX
pe3ysbmamis npu po3po6yi npo2pamHo20 3a6e3neyeHHs.

Karwuosi caosa. ®peiimopk, CSS, npoespamHe 3abe3neyeHHsi, NpozpamHuli npodykm, Moed nNpozpamys8aHHs,
YNpasaiHHsA siKicmio.
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SOFTWARE QUALITY MANAGEMENT DEVELOPMENT TOOLS

At the present stage of development of software tools in the field of web development, the number of web frameworks (VFK) has
increased sharply. All of them have a number of advantages and disadvantages, and therefore it is important to choose the right and
appropriate framework or set for each project, because the right choice depends on the quality, implementation time and reliability of each
software product being developed.

Generally speaking, web frameworks have definitely changed and improved their programming capabilities and become an
integral part of the development process. There is a large amount of information related to VFK, but often this information contains only
definitions and complex terms that do not give any idea about these tools. That is why the question of justifying the variable choice of
frameworks and their impact on software quality is an urgent task at the present stage of programming development.

This article presents the results of research on existing tools and the definition of theoretical aspects of the use of modern
frameworks for software development, as well as justification of the feasibility and impact of choice variability on the software applications
quality. The main results of the study are the rationale for the frameworks’ choice for software development. It should be noted that despite
the large number of frameworks, the structured analysis was carried out by a rather small number of researchers, which determines the
scientific novelty of this issue. The practical significance lies in the possibility of using certain frameworks in accordance with the needs of the
customer and the developer to achieve certain results in software development.

Keywords. Framework, CSS, software, software product, programming language.

ITocTanoBKa npodJemMu.

Ha cyuacHOMy ertami pO3BHUTKY 3aco0iB IporpamyBaHHS B Tamy3i BeO-po3pOoOKH KUNBKICTH BeO-
¢petimBopkie (BOK) pisko 3pocma. Bci BOHM BOJOIFOTH IEBHOK HU3KOK IIEpeBar Ta HEIONIKIB, a TOMY
aKTyaJlbHUM € TIMTaHHS BHOOpY NpaBWIBHOTO Ta BiAmOBimHOTO (peiMBOpKy abo ix Habopy Mg KOXXHOTO
KOHKPETHOT'0 TPOEKTY, aJKe BiJl MPAaBWIHHOTO BHOOPY 3aJECKUTHh SKICTh, Yac peaiizamlii Ta HaHiHHICTh KOXKHOTO
PO3pOOIIOBAHOTO IPOrPAMHOTO TIPOAYKTY.

Bzarani kaxydn, BeO-(peHMBOpPKM OAHO3HAYHO 3MIHWIM Ta TOKPAIIMINA CBOEIO ITOSIBOIO MOMJIMBOCTI
MporpaMyBaHHsI 1 CTald HEBI'€MHOI0 YacTHHOI Mpolecy po3poOku. IcHye Benuka KinbkicTh iH(opMmarii, 1mo
crocyersest BOK, ane gacto us iHdopmaris MiCTHTh TUTBKA BU3HAYCHHS Ta CKJIaIHI TEPMiHH, SKi HE TAIOTh HiSIKOTO
ysIBIIEHHS TIpO J1aHi 3acoOu. CaMe TOMY NMUTaHHS OOTPYHTYBaHHS BapiaTMBHOI'O BUOOpY (ppeliMBOpKIB Ta IX BIUIUB
Ha AKICTb IPOrPaMHOro 3a0€3I1EUCHHS € aKTyaJIbHUM 3aBJAHHIM Ha CyJacHOMY €Talll PO3BUTKY NIPOrpaMyBaHHS.

AHaJi3 0OCTaHHIX J0CHiKeHb | my6aikamiii.

MeTo10JTOTIYHOI0 OCHOBOIO IaHOTO JOCIDKEHHS € Mpalli TaKuX A0ociaHuKiB sk Jacek Schae, Maept O./1.,
Macnsk T.A., Konecaukopa T.A. Ta 6araro iHomx. J[esknMu 3arabHAMH acTICKTaAMH BUKOPHCTaHHA (PEHMBOpPKIB
3aiimanuck Taryp 10.J1., Binokonna K.B. Bukopucranns CSS-gppeliMBOpKIB y cBOiX poOoTax OnMCyOTh Macisak
T.A., KomecankoBa T.A.3aramom. Pa3om i3 TUM, B TemepimHiil 4ac, BAKOHY€ETHCS BEJTMKA KUTBKICTh Pi3SHOMAHITHIX
JOCITI/KCHB, MPUCBSIUCHUX 3aCTOCYBaHHIO THUX 4M iHIMX B®K Ta iX MOMINBHOCTI IOJO PpO3pOOKH NEBHOTO
MIpOrpamMHOro mpoaykTy. OQHaK, MOTPIOHO BiAMITHTH, IO MpobiaeMa BapiaTUBHOCTI BUOOPY BeO-(pperMBOPKIB IpH
CTBOPCHHI ITPOTPaMHUX MPOAYKTIB 3aiiMae He3HAYHE MICIIC Y BITYM3HIHUX Ta 3apyOiKHUX poOOTax.

He 3Baxaroum Ha Te, 110 JOCITIDKEHHS B Tajy3i 3aCTOCYBaHHS (PEHMBOPKIB IMOCTIHHO MPOBOISTHCS,
HAyKOBUX pOOIT, PUCBSIUCHUX BapiaTUBHOCTI BHOOpPY Ta AOMIIBHOCTI X BHKOPHCTaHHS B Ti 4M iHININ cdepi
PO3pOOKH Ta BIPOBAPKEHHS MPOTrPaMHOro 3a0e3NeyYeHHs] HEJOCTaTHBO, 110 i 0OYMOBMJIO BHSIBJICHHS JIO JaHOTO
3aBJaHHsI MiABUIIEHOT0 HAYKOBOTO Ta MPAaKTHYHOTO IHTEPECY.
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Meta pocaimkennsi. BusHaueHHS TEOPETHYHHMX AacIleKTiB 3aCTOCYBaHHA CyYaCHHX (pPEeHMBOPKIB Ui
PO3pOOKH TIPOrpaMHOTO 3a0E3MEUEHHS, a TAKOXK OOIPYHTYBAHHS JOLUIEHOCTI Ta BIUIMBY BapiaTUBHOCTI BHOOpPY Ha
SIKICTh PO3POOTIOBAaHUX MPOTPAMHUX JTOJATKIB.

Bukaan matepiany gocaigKkeHHs.

3 ypaxyBaHHSIM TOrO, IO BeO-(QPEeHMBOPK € IHCTPYMEHTOM IIOJIETIICHHS HANMCAaHHS 1 3amycKy BeO-
OJATKIB, PO3pOOHUKY He MOTPiOHO caMOCTIHHO MPOIMMCYBATH BEIHUKY KUTBKICTh KOAY Ta BUTpAdaTH Yac Ha MOMIYK
MOTEHLIHHNX MPOpPaxyHKiB i moMuiok [1,2,3]. B cyyacHuX ymMoBax iCHy€ MOMJIMBICTh BUOPOpPY 3 HassBHUX MOB JUIS
BeO-TporpaMyBaHHs BiJIOBIIHOTO (PpeHMBOPKY, SIK Ul CTATUYHUX, TaK 1 AJs AMHAMIYHUX CTOpiHOK. Tak, B
3aJICKHOCTI BiJ] TIOCTAaBIICHOTO 3aBJaHHS, HEoOXimHUM € BHOIp omHoro B®K, mo 3maTHuMI 3aM0BiTLHUTH BCI
notpedu, abo MoeHaHHS JICKIIbKOX.

Cain npuiiMatu 1o yBaru, mo y BOK e nBi ocHOBHI ¢yHKII: podoTa Ha cepBepHiii cropoHi (OekeHn) i
pobora Ha KiieHTChKid cTopoHi (¢ppontenn). Ilpu 1pomy, (QpoHTEHA-PPEHMBOPKM MOB'S3aHi 13 30BHIIIHBOIO
YaCTHHOIO TIPOTpaMH, TOOTO BIAMOBINAIOTH 3a iHTepdeiic, a OekeHa-ppeHMBOPKH BiINOBINAIOTh 32 BHYTPIIIHIO
YaTHHY JIOAATKY, TOOTO JIOTIKYZOAATKY.

Sk moxa3ye mpakTHKa, cepBepHi BeO-PppeiimBopkn (CBDK) He naroTh MOXKIHUBOCTI CTBOpEHHS BeO-
IOJATKIB 3 HacHMYeHNM iHTepdericoM. BoHr oOMexkeHi B CBOIH (PyHKIIOHATBHOCTI, OTHAK 320€3MCUyIOTh CTBOPCHHS
MPOCTHX CTOPIHOK 1 pisHuX (opm. Takox, CBDK 3xarHi 3a0e3neunt GopMyBaHs BUXITHUX JaHHUX 1 BiAMOBIiIaTH
3a Oe3meky B pasi atak. Bce me, 0e3yMOBHO, MOXKe CIPOCTHTH Tiporec po3podku. CepBepHi (peliMBOpKH, B
OCHOBHOMY, BIZIIIOBIJAlOTh 32 OKpPEMi, ajié KPUTHYHO BaXKJIMBI YaCTHHH INPOrpamH, 0e3 SKUX HEMOXKJIHMBE CTale
¢yHKUioHyBaHHS. HaifOinpm mommpeHrIMy (pedMBOPKaMH TaKOTO THITY i MOBH IPOTPaMyBaHHSA, 3 SKHUMH BOHHU
MPALOIOTh, CIIi BUIAUTUTH HACTYIIHI:

- Django — Python;

- Zend — PHP;

- Express.js — JavaScript;

- Ruby on Rails — Ruby.

Ha Bigminy Bin cepBepHUX, KiTieHTChKI BeO-ppeitmBopku (KBOK) Hisk He MOB'A3aHi 3 JIOTIKOIO MIPOTPAMHU.
Lleit Tun ¢peiiMBopkiB mparioe B Opay3epi. 3 iX [JONMOMOro0 MOKHA TMOJIMIIMTH 1 BHOPOBaAUTH HOBI
KOPUCTYBaJBHUIIbKI  iHTep(deiicn. @DpoHTEeHA-QpeiMBOPKH  JI03BOJSIIOTH  CTBOPIOBATH  Pi3HI  aHIMamil i
OTHOCTOPIHKOBI AomaTku. Bci KIIIE€HTCHKI (pEeHMBOPKH Bigpi3HAIOTHCSA MO (PYHKIIOHATHHOCTI 1 BUKOPHUCTAHHIO.
Haii6inpin nommperumu GppeiMBOpKaMu TaKOTO TUITY CJIiJl BUJUTUTH HACTYIIHI:

- Backbone+Marionette;

- Angular;

- Emberjs;

- Vuejs.

Bci wi ¢peiiMBOpKH BUKOPUCTOBYIOTH MOBY IIpOrpamyBaHHs - JavaScript.

Pa3zom 3 Tnnamm (peiiMBOpKIB, 110 MpHBEEH] BHIle, HAOyIM IMPOKOTO0 BUKOPHCTaHHS Uil BUPIIICHHS
OKpeMHX 3aBllaHb NporpamMyBaHHs i OaraTodyHKUiOHaNbHI (peHMBOpKH. Meteor BinoMHH sIK (yn-CTeK BeO-
¢petimBopk. Lle o3Hauae, MmO BiH 37aTHWHA 3aJOBITPHUTH Maibke BCi MOTpeOH AK 3 OOKy KIi€HTa, Tak i 3 OOKy
cepBepa, 1m0 poOuTh Meteor HaI3BHYANHO MOMyNAPHHM. Voro BHKOpHCTaHHS 3abesleduye 3a0I[a/KeHHs dacy,
HapUKJIaJ, Ha HaJaro[KeHHs B3aemomii Mix nsoma BOK uepes RESTAPI. Bukopucrtanus, npu msomy, BOK
Meteor 3abe3neynTh BUKOHAHHS BIANOBITHMX IPOLENYp 1 HPUCKOPUTH Iporec po3poOku. OcKiIbKH 00MiBi
CTOPOHM — CepBepHa Ta KIIEHTChbKa — TMPALIOTh Ha OJAHIH MOBI, TO ICHYE MOXJIMBICTb CTBOPEHHS |
BUKOPHUCTaHHA IJIi HUX oaHOro komy. OmHa 3 ocobmuBocreil manoro BOK — «pexum peanpHOTO Hacy» —
BHECEHHsI 3MiH B OHOMY iHTepeiici, 00yMOBIIIO€e 3MiHH i B iHImMX. Hanpuknan, npu ponaBanHi KoMeHTapiB abo
3MiHi 3MiCTy JOKYMEHTY a00 TaOIIUIIi 13 3aralbHUM JTOCTYIIOM, 1HII KOPUCTYBadi 1€ TAaKOX OyAyTh OaduTH.

OxpeMy yBary ciij NpuaiIuTH U po3mipam (Macimitabam) ¢peiimBopkiB. Pospisustors BOK, mo 3natHi
3a0€3MeunTH pillieHHs] U BCiX 3aBJaHb, 1 OUTBIN JIETKI BapiaHTH, SIKi CIEMialli3yIoThCs Ha BHPIIICHHI KOHKPETHUX
3aBJlaHb — Taki PperMBOPKH Ha3MBalOThCA MikpodpeliMmBopkamu. OcTaHHI He 31aTHI 3a0€3MEUYUTH BUPIILIECHHS BCiX
3aBJIaHb, IPOTE 1HOJI Kpalle POo3KIacTH (YHKIIOHAIBHICTh Ha KiIbKa MiaxoaiB (ppedMBOpKH, MiKpoppeiiMBOPKH,
6i0miotexn). Ilpu mpoMy, CIiJl 3ayBaXKHUTH, IO POMIUPEHHS (DYHKIIIOHATFHOCTI MiKpO(QpPEHMBOPKIB MOXKJIMBE 32
JIOTIOMOT'OI0 CTOPOHHIX JOJATKIiB 1 CTBOPEHHSM HEBEJIMKHX IPOEKTIB Ha IX OCHOBI, a00 MIISIXOM TIOEJHAHHS
MiKpO(peHMBOPKY 3 OCHOBHUM «BEITHKHM» (PPEHMBOPKOM.

Hanpuknan, sikmo ponmarok 3acHoBanuii Ha B®K Django i morpiOHI BeO-COKETH, TO € AOLIIBHUM
BUKOPHUCTaHHA MIKpOQpPEHMBOPKY aiohttp. AGO, SKIIO MOJATOK HE IyXKe BENWKWH 1 moTpiOHa jumie mpocTa
MapupyTtuzaniss URL i mabiaoHu 3 HECKIaJAHUM KOHTEKCTOM, TO MOinBe Bukopuctanus BOK Flask 3amicts
Django.

HesBakaroun Ha Te, mo icHytoui BOK Bigpi3HAIOTECS OAMH BiJ OXHOTO, iiX BUOIp MOXe OyTH CKIaIHUM
3aBJIaHsM, TOMY, CJIiJ| HABECTH KiJIbKa O3HaK, sSKi € 3arajJbHUMH I HUX ycix. e apxitekrypa i ocoOnuBocTi, siKi
BaXKJIBI TaK, K i QyHKIII].

Apxitektypa Bcix BOK 3acHoBaHa Ha 1eKOMNO3MUIIT JEKIIBKOX OKPEMHX IPOIIAPKiB (IOAATKH, MOIYJI 1
1HIIL.), 0 O3Ha4Ya€, MOXJIMBICTh PO3MIMPEHHS (QYHKIIIOHATHHOCTI B 3aJIeKHOCTI BiJ MOTped i BHKOPHCTAHHS
3MiHeHO1 Bepcii pa3oMm 3 kogoM B®K abo BHKOpHCTaHHS CTOPOHHIX NOAATKiB. Taka THYUYKICTh BBa)KaeThCs INE
OJTHI€I0 KITFOUOBOIO TepeBaroro (GpedMBOpKiB. IcHye 6e3mid JoaTKiB 3 BIAKPUTHM BHXITHUM KOJOM (open source),
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CHITBHOT 1 KOMEPI[MHUX OpraHizaiiid, sKi CTBOPIOIOTh MPOrpaMd abo I1X PpO3LIMPIOIOTh Ul TOMYJISPHUX
¢petimBopkiB, Hanpukian, Django REST Framework, ng-bootstrap 1 iHmI.

TakuM YMHOM, 3MICT KOXHOIO BeO-¢QpeiiMBopka (opMmyeTbCsi TpoMa CKIAJOBUMH: MOJEIb,
IIpeAcTaBIeHHS, KoHTposep (model, view,controller), ckopoueno MVC, mo nogaxo Ha puc. 1.

Puc. 1. 3mict Be6-dpeiimBopka.

Mopenb MICTUTB BCi JaHi 1 piBHI 0i3HEC-JIOTIKH, 11 paBuia i PyHKIIi.

[IpencraBneHHs BigIOBigae 3a Bi3yallbHE BiJOOPAKECHHS JaHUX, HAIIPUKIIAJ, JiarpamMu, Tpadiku i T. 1.

Konrponep npocto Tpancdopmye qaHi st KOMaH] MOMEPEAHIX IBOX CKIIAJOBHX.

BoHn HeBimminpHI OMWH Bil OJHOTO, TOMY BaXKJHMBO SIK CIIiI Y BChOMY po3iOparucs, m00 YHHKHYTH
MTOMUJIOK ITifl 4ac poOOTH MPOrpaMu.

BaxnuBoro 3HaueHHst Ha0yBalOTh 0COONMMBOCTI PpeMBOPKIB, OCHOBHI 3 HUX MOJaHi HA PUC.2, IKi poOIIATh
ix GaraTo(yHKIIOHATBHUMH 1 3pyYHUMH Ha PAKTHLL.

Puc. 2. OcodmBocTi Bed-peiiMmBopkis.

Beb-kemryBantst 3abe3neuye 30epeKeHHS] PI3HUX JOKYMEHTIB 1 J03BOJISIE YHUKHYTH TEpPEBaHTaKECHHS
cepBepa. ToMy HasBHa MOXIMBICTH HOro BHKODHCTaHHS B PI3HHX CHCTEMax 3a IICBHUX YMOB. Takox BeO-
KEIIYBaHHs MPAIlOe€ Ha CEPBEPHIN cTOpoHi. Hampukian, iCHYIOTh KelloBaHi BeO-CTOPIHKM Ha CTOPIHIII MOIIYKOBOI
Bugadi Google.

CkadonauHr — [e mie oJHa TEXHOJOTis, IO MOJArae B aBTOMATUYHOMY I'€HEPYBaHHI THIIOBHX YaCTHH
nporpamu abo cTpyKyTpH npoekty. Lle 103Bosisie icTOTHO 301IBIIUTH MIBUAKICTH PO3POOKH 1 CTAHAAPTH3YE KOJOBY
Oazy.

Cucrema BeO-m1abNoOHIB sBIsie o000 HaOIp pI3HUX METOAOJIOTIH 1 mporpaMHOro 3abe3neyeHHs,
peaizoBaHHX Ul CTBOPECHHS 1 pO3ropTaHHs BeO-CTOpiHOK. /st 0OpoOkM BeO-11A0IOHIB BUKOPUCTOBYHOTHCS
1I1a0JIOHI3aTOPH, LI0 BBAXKAIOTHCS IHCTPYMEHTOM (peiiMBOPKY, KU1 BiANOBIIa€ 3a BeO-MyOiKalito.
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3icraBnenns URL — nie GyHKIisA GpeMBOPKIB, IO CIIPHSE CIPOIICHHIO JOCTYITY A0 CTOPiHOK BeO — cailTy,
IHIeKCaniiioro MOIYKOBIUMH PYIINSIMH, CTBOPIOIOUH ITPUBAOINBY Ha3BY.

Benuka KinbKICTh THIIB BeO-AOJATKIB MATPUMYIOThCS BeO-ppeiiMBOpKaMu, IO 3aCTOCOBYIOTHCS, B
OCHOBHOMY, ISl CTBOPEHHS TaKUX JIOHATKIB, K Omoru, hopymu, CMS 1 iHmI.

Hagenena indopmaiis momo (GyHKIIOHATBHOCTI BiactuBa BciM B®OK. Pazom i3 TuMm, mmpokuit
acOPTHMEHT (pEHMBOpPKIB, SIK WpPaBWIO, YCKIaAHIOE ix BuOip.ToMy, Ui moJermeHHsS po3poOKH BapTo
BUKOPHCTOBYBAaTH KpHTepii, 110 OOYMOBIIOIOTHh Kpamui iHcTpymeHT. Hanpukman, BOK Angularna wmosi
nporpamyBants JavaScript— ue ¢peiimBopk Big Google, po3po0iieHHA CHCHIaabHO ISl CTBOPCHHS THHAMIYHHUX
BeO-70JaTKIB, B TOYY 4YHCIi iHTep(EHCHUX MOAaTKiB Oe3 HEOOXiTHOCTI 3aCTOCOBYBAaHHS IHIIMX IUIAriHIB a00
dpeiimBopkis. oro CIpykTypa yTpUMyeHHM3KYy IikaBuX (yHKIiH. 30KpeMa, BHKOPMCTOBYIOUHM MIaGIOHH,
BIIKPHBAETHCSI MOXJIMBICTH BimoOpakeHHs iH(opmamii 3 Momem i koHTponepa. Ilpu mpomy, BOK Angular
niarpumye apxitekrypy MVC, 1o BigkpuBae MOXKIHMBICTh po3zijieHHs goaarky Ha MV C kommonenTu. [Ipu npomy,
BCeE iHIIIe yIpaBIsEThCA 3aco0aMu ppeiiMBOpKa.

Bci ni ¢yHkii € yactTuHOO TIatdopMu, sKa cripuse po3po0dri edpekTuBHOrO BeO-caiTy. Och numie Aesiki
MIPUKIAAN MalIaHYHKIB, po3poOICHNX 3a JONOMOroi mporo ¢peitmBopka: Netflix, Freelancer.com, GoodFIlms i
1HII.

OpeitMBopk RubyonRails ctBopeHHid MOBOK nporpamyBanHsi Ruby. OpHi€lo 3 HOro mepeBar BBaXKaeThCs
JIOKOpiHHE CTIPOIIEHHS 1 MPUCKOPEHHS PO3POOKH BeO-OAATKIB 32 paXyHOK OBTOPHOI'O BUKOPUCTAHHS KOIy. Takuid
MIAX1]1 T03BOJISAE I0JaBaTH Nesiki nonatkoBi ¢pyHkuii. Cepes nonyssipHuX BeO-cailTiB, HanucaHux Ha Ruby on Rails,
MOXXHA BHIMHATH Basecamp, Ask.fim, GitHub, 500pxi iHm. Ane, OCHOBHOIO IEpPEBaro0 IOT0 (PPeHMBOPKY CIIif
BB)XAaTH LIBHJKY PO3pOOKY 3 MEHIIOI KIUIBKICTIO HAlMCaHOro Koay Ta moMwmiok. Jlo iHmmMx ioro mepesar
JOLITBHO BIJHECTH THYYKICTh, IO TOJSTa€ B MOMJIMBOCTI IIMPOKOTO KOJia 3aCTOCYBaHHS (HANPHUKIAZ, Bix
YIpaBIiHHSA [IPOEKTAaMH JI0 OyAiBHUITBA), IIBUAKICTH, IO MOJATAE B 34aTHOCTI CKOPOYEHHS 4Yacy po3poOKH BeO-
noAatkiB npubmusHo Ha 30-40%,1 MOXIUBICTH BHOCEHHsSI 3MiH B koa. Came ToMmy (peiiMBOpk RoR ineanbHO
i AXOANTB ISl TOBTOTPHUBAJIMX ITPOEKTIB.

OpetimBopk Y] € tuiar¢hopMor 3 BIIKPUTHM BHUXITHHUM KOJOM, IO BOymoBaHa B PHPS. 3aBasku
3pO3yMiJIOMY IHM3aifHy i 3pydyHOMY iHTepdeiicy, el ppeiiMBOpk 3abe3edye HAA3BHUUANHO MPOCTY 1 IIBUAKY BeO-
po3poOKy. Bin onTHMi3oBaHMii 1O NMPOAYKTUBHOCTI, IO J03BOJISIE HOTO BUKOPHCTAHHS ISl OyJIb-SIKUX IPOEKTIB.
Kpim Toro, mama mimatdopma yTpUMye iHCTPYMEHTH, SKi BOJOIIIOTH 3JATHICTIO HAIAroPKEHHS 1 TECTyBaHHS
nonatky. LlikaBoro 0coOMMBICTIO MIAaTGOPMHU CIIiJl BBOXKATH MOXIIMBICTh YBIMKHEHHS KJaciB Ta 00'€KTiB, JHIIe, 3a
MoTpeOH, L0 TPHCKOPIOE 3aBaHTaKEHHs NOAaTKiB. JlaHi (GYHKIIT CHPHSIOTH CTBOPEHHIO BHUCOKOMPOTYKTHBHOT
CTPYKTYPH, IO CIIPHsi€ po3podLi epekTuBHUX BeO-caittiB (Hanpukian, 7ACC, Craficms, Hum Hub 1 iHmm.).

®dpeiimBopk Meteor JS po3pobnenuii Ha miatdopmi Node.js T03BOJISAE CTBOPIOBATU Pi3HI real-time BeO-
momatku. OmHa 3 OCHOBHUX oOcoOnmBoctelt Meteor JS — HajeXHa OCHOBAa ISl CTBOPEHHS NPOCTHUX CaWTiB
0cOo0HCTOr0 KOPUCTYBAHHSI.

Meteor JS 1e izomopduuit JavaScript BeO-GpeHMBOpPK 3 BIAKPUTHM BHXITHHUM KOAOM, IO CIIpHSIE
IIBUJKOMY 3aBaHT@)XEHHIO CTOpiHOK. Kpim Toro, 3aBisku iHTerpoBaHOMY CTeKy JavaScript, SKuil poCcTAraeThes
BiJ 0a3u JaHUX KIHIIEBOrO KOPUCTyBada 10 €KpaHy, iCHYE MOJJIMBICTh BUKOHaHHS B /(0 psjkax KOAy Te, LIO,
3a3BUYal, po3TAryeTbes Ha 1000 paaxis.

OpHa 3 ocobiMBocTel JaHOTO (peiiMBOPKY MONSArae B MOXJIMBOCTI BUKOPHCTaHHS OJHOTO KOAY HpH
po3po0rti mix onepamiitni cucremu iOS, web, Android abo desktop. Takox iCHye MOXIUBICTh BHKOPUCTAHHS Pi3HUX
HOMYJISIPHUX (PPEHMBOPKIB Ta IHCTPYMEHTIB JUISl CTBOPEHHS (PyHKIIIH.

OpeiimBopk Express.js Ha tuiatdopmi Node.js TOKpUBa€E MUIAN psA BaxIMBUX (QYHKIIN TUIariHaM#, TOMY
JOLITBHAM BB&)KAETHCSI BHKOPHUCTAHHS Uil LIBUAKOI PO3POOKH BeG-I0JaTOKY 1 MPUKIAMHOTO MPOrPAMHOrO
inTepdéiicy(4PI). Takox naHuii GperMBOPK MPUIATHUN 0 BUKOPHCTAHHS JUIS CTBOPEHHS MOGIIBHUX JT0JATKIB.

[o cyri, Express.js cknagaetbes 3 Angular 1 6a3u maaux MongoDB. 1le o3Havae, mo ans po3poOku BeO-
CaiiTiB OCTATHBO 3HAHHA TakuxX MoB, sik: HTML, CSS i JavaScript. A BHUKOPHUCTOBYIOUM MOy npm,
BIIKPHBAETHCSI MOXIIMBICTH pO3IMMUpPEHHS (PyHKIOHAMY nomatkiB. Takox Express.js iAeanbHUN I CTBOPEHHS
MIPOCTUX BeO-CEPBICIB.

Zend — 1e opensource GperMBOpPK, IO po3pobneHuit Ha MoBi PHP. BiH opieHTOBaHWI Ha PO3pOOKY
Cy4acHMX, HaJiiHUX 1 Oe3rmeuHux BeO-cepsiciB. IIpu 1bOMy 3acTOCOBYIOTBCS pi3HI mpodeciiini nmakern PHP, siki
poONATE po3poOKy BeO-caifTiB HaWBUIOro Kiacy 3HauHO mpocrimie i mBuame. Kpim toro, BOK BukopucroBye
apxitekrypy MVC, mo Bigokpemiroe 0a3y HaHuUX 1 Oi3Hec-IOTIKy BiJ TIpeAcTaBHUIBKOro piBHA. Lle cmpuse
OTPMMaHHIO OUIBII 3pO3yMiJIoro i uyucroro koay. BeG-dpeiimBopk Zend OGa3yerTbcsiHa KOHLENISIX 00'€KTHO-
OpiEHTOBAHOTO MPOrPaMyBaHHS, 110 BIAKPHBA€E MOXJIMBICTh PO3LIMPEHHS PI3HUX KOMIOHEHT (hpeiMBOpPKy. Takox
CJIiJ] BII3HAYMTH MapUIPYTH3aLlil0, SKa BUKOHYE CBOIO poOOTY Oe310raHHo, 1 GyHKIIIT Kema.

Django- HaitnonynsapHimui GperiMBOpK a1 BeO-po3poOKH, HaNMCAaHUI Ha MOBI mporpamyBaHHs Python i
BUKOpHCTOBYE apXiTekrypy MV C. KintouoBruMHu 0co0IMBOCTAMH 1€l u1aTopMHu Cilifi BBRXKaTH HACTYIIHI.

Buakicte. ['osoBHA MeTa (hpeiiMBOPKa-TONOMOITH PO3POOHMKAM 3pOOHUTH J0JATOK, SIK MOXKHA IBHUILIIE.
[Mpuyomy, Ha BCix eramax po3poOku — Bix igei no pemnizy. EQekTnBHICTH 1| €KOHOMIUHICTE — caMe TaK MOXHa
copmyitoBaru nieBi3 Django.

Besmeka. Sk mpaBmiio, fesiki OE3MEKOBI MOMMIIKH, IO IOB'S3aHI 3 «iH'€KIISIMID MOBH IPOTpaMyBaHUS
CTPYKTYPOBaHHX 3anmuTiB SOL, a TakoX MiJpoOKOI0 MIKCAHTOBUX 3alHTIB i MDKCAHTOBUM CKpHNTHHTOM. Django
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e(eKTHBHO yNpaBIA€ HAIBHUMH iMEHaMH KOPHCTyBada i MapoJsIMH, a CHCTeMa ayTeHTH]iKalmii KopucTyBada, SK
BiJIOMO, BiJlirpa€e BUpIlIaIbHY POJIb.

MacmtaboBanicTh. binmbmicts 6i3Hec-caifTiB BUKOpUCTOBYIOTh BOK Django ans mIBUAKOTO 3a10BOJIEHHS
motpeb Tpadiky.

BararodyHkiioHanpHicTh. @peliMBOPK BKIIIOYAE B ceOE MOMATKOBI OIMIlT IS JOTIOMOTH 3 KapTaMH CauTy,
ayTeHTH(IKAIli€I0 KOPUCTYBadiB, aAMiHICTpYBaHHIM KOHTEHTY, RSS-kaHamu i Oarato iHmoro. KoxkHa 3 HUX Hamae
iCTOTHY JIOTIOMOTY B IIPOIIEC BEO-PO3POOKH.

BOK Laravel BBaxaerbcsi omHuM 3 kpaumux PHP ¢peiiMBopkiB. Bin 3xaTHuit 3a0e3nednTH JieTKy
PO3pOOKy, SIK BeO, Tak i MOOLTBHUX AOMATKIB JUIsl HEBEIMKHX CAMTIB 1 Benmkoro OizHecy. [Ipu nsomy, BOK Laravel
BIJPI3HAETHCSI HASBHICTIO OaraThboX IiKaBUX (YHKIIH, TakuX sIK, HANpHKIAJ, TeXHiKa aBTopu3allii, 00'€KTHO-
opieHToBaHi 0ibmioTeku, miarpumka MV C, mirpamii 6a3 TaHUX, Mi>KCAWTOB1 3aITATH 1 1HIIL.

Jlo ocHOBHHMX IiepeBar LpOro GppeMBOPKY MOXKHA BiJIHECTH:

- MoxnuBicts 30ibmeHHs Tpadiky calTy, o0 0OYMOBIIIOE 3aCTOCYBaHHS 10 OyAb-sSKOro Opaysepa Ta
MIPUCTPOIO.

- TI'myuxictp. ®peiMBOpK Mae MOAYIBHY CTPYKTYpPY, IO JOTIOMArae CIIpOCTUTH caM BeO-caifT i mporec
Horo po3poOKu.

- PHP wue mnorpebye cremialbHUX CIOCOOIB OOCIYroByBaHHS, ILIO IMOB'S3aHO 3 aBTOMAaTHYHUM
3aBaHTAXKCHHAM 00'€KTa, SIKHIl MICTHTBCS B IPOrpaMHOMY 3a0€3IIeUCHHI.

- ®peiimBopk Laravel MOXxe CTBOPIOBAaTH yHiKaabHI URL-aapecu, Tak sK peanizye pi3Hi MapIipyTH 3
OJTHI€IO 1 TIEFO X HA3BOIO.

Sk mokaszye JOCBiN, KOXEH (peHMBOpPK BOJOJIE€ HHU3KOIO IEpeBar i HEJOJIKIB, IO HPOSBISIOTHCS HPU
BHpilIeHH] TeBHUX 3aaa4. [Ipu Bubopi ppeiiMBOpKy HEOOX1MHO BpaxOBYBATH JI€KiIbKa YMHHHKIB, a caMe:

1) MmoxuMBOCTI (ppeliMBOPKY HOBHHHI YIiTKO BIJIIOBINATH 3aBJaHHSIM IPOEKTYy. 3alBUil (QyHKIIOHANT HE
MOTpiOeH, ajie MpU I[bOMY HIKOJIM HE TOBUHHO BUHUKATH OOMEXKEHB MPH JOOTPAIFOBAHHI IPOCKTY;

2) GperMBOPK ITOBHHEH CHIPHATH 3MEHILCHHIO YaCypO3pOOKH CanTy;

3) As1st 3py4YHOCTI BUKOPUCTaHHS (PEHMBOPKY iHIIMM PO3pOOHHKOM BiH MOBHHEH OyTH IOIIMPEHNM;

4) Ge3mneka GpeiMBOPKA-OIUH 3 HAWBAXIIMBIIIINX HOTO ITOKA3HUKIB.

VY Bunagkax NMpUAHATTS pilIeHHS 1070 BUOOpY (peliMBOPKY, 3a3BHYail MOPIBHIOETHCS, 3 OJHOrO OOKY,
3201113 DKEHHUH Yac 32 PaXxyHOK pillleHb, IIPOIIOHOBAaHUX (peliMBOpPKOM, a 3 Apyroro OOKy, 4ac, 110 BUTPAuYCHUH Ha
BHUBYEHHsS HOBOI miardopMu. 3a TakuX yMOB BHOIp JOLIIGHO CHPSIMOBYBAaTH Ha TEXHOJOTIIO, IO JI03BOJISIE B
MiHIMaJIbHI TEPMiHH BUPILIATH MOTPiOHE 3aBAaHHs. Pa3oMm i3 THM CITiji BIAMITHTH, 1110 BUOIp 10 3aCTOCYBaHHS HOBOT
TEXHOJIOTIi MOXE CTaTH JEepPesIOM TaKUX PHU3HKIB, SK: BHYTPIIIHI TOMIIKH, ClIa0Ka MiATPIMKA i JOKYMEHTAIIisI Bil
PO3po0HHUKa, HEOTIPAIbOBAHICTh PINICHB il KOHKPETHI 3a1adi.

Bzaram, npu BubOopi HaiOinmem edekruBHOro BOK mominmesHO mpoaHamizyBaTH 3aBIaHHS, YiTKO HOTO
(dopmainizyBatu, BUOpaTH «TOIN-5» BIAIOBITHMX BapiaHTIB, HAIKMCaTH Ha HUX HEBEIMKHHA 10JAaTOK 1 oOparu
HalKpaIui.

Takox, icHye morpeba OILIHIOBaHHS CTYIICHIO BiINOBiAHOCTI (PyHKILIOHAIy, 3 MEpeiKy HpPEeTEHIICHTIB,
BHMOT'aM ITIPOEKTY, & TAKOK TPUBAJIICTh 3aCTOCYBaHHS TOTOBOTrO (yHKUioHaNy. [Tpu 11boMy,000B'13k0BO TIOTPIOHO
3BEPHYTH YBary Ha MOXIMBICTH 3BOPOTHBOI CyMICHOCTI, SIKIIO (peHMBOpK 3MiHIOETBCs 10 Bepcii APl 3a
BIJICYTHOCTI 1aHOi MOXUTHBOCTI Takuii BOK BUKOPHUCTOBYBATH HE TOLIIBHO.

Sk Ha ITyMKy aBTOpiB, 0OpaHHA 3 Bimomoro Habopy BOK BBakaeTbcs HeCKIaTHUM 3aBJAHHSM TOMY, IO
IIpY TPOEKTYBaHHI BiJpa3dy BHUAHO MOTpPeOy B THX YW IHIIMX TexHoJyorisx. [am mocrae 3aBiaHHS 301IbIICHHS
BitoMux (ppeMBOpKIB, TOMY, B JaHOMY BHIIKy, BapTO, B TEPIIy Yepry, BUBUUTH (HPEHMBOPKH, AKi OXOILTIOIOTH
pi3HI TeXHONOrii i HAWOULTBII BiAPI3HAIOTBCS ONWH BiAg onHoro. Hampukman, Oynp-skuiéi knacwanuin MVC-
¢petimBopk Ta BOK  iHmIo01 iHdpacTpyKTypH.

Takox, cmin Bigmitaty, mo Bubip BOK, sk Oymp-aKOro iHCTPYMEHTY, 3aJISKUTh BiJl TEPMIHIB MPOEKTY.
SIKIIO MPOEKT KOPOTKOTPHBAIMH, TOCHIJ OOMpATH, HAPUKIAA, 3 TPYNH Bootstrap, abo 1mock HOBE 1 MapajieibHO
#oro BUBYATH. SIKIIIO MPOEKT AOBrOTPUBAIH, TO Kpaiie (OpMyBaTH OKpeMy OiOTIOTEKy CTPYKTYD.

CyuacHi BOK MicTaTh BeNMKy KUIBKICTH TOTOBOTO (DYHKIIOHAJy 1 MOMITHO NPHCKOPIOIOTH PO3POOKY
mpoekTiB. ToMmy, CbOroaHi OUIBII aKTyalbHHM BBKAETHCS 3aBIaHHS BHOOPY (GpPEHMBOPKIB, a HE MOB
mporpamyBaHHs. 3a3Bu4aii, BOyIOBaHWI I'OTOBUH (pyHKLIOHAJI O3BOJISE 3i0paTé AOCHTH ePEeKTHBHY O0i0IiOTEKY
CTPYKTYp. BaJnBOIO mepeBaror roToBoro (yHKIIOHATY, OE3MepeyHo, 3aIUIIAEThCS YHUKHCHHS PYTUHHOTO
nporpaMyBaHHs. Pa3oM i3 THM, OJHMM 3 OCHOBHUX pHU3MKIB 3acTocyBaHHs pisHMX B®K i ix apmanraumii mo
KOHKPETHHX 33ja4, € «IIOJACHKHA YHHHUK». SIK TUIbKMA 3aBIaHHS BHUXOATHh 3a MEXI MMEBHOro (peMBopka abo
BHHUKa€ HEOOXiMHICTh y BHUKOPWUCTAHHI IHIIOTO, YacTO BHHHKA€E IMOTpeda 3amydeHHS iHMMX (axiBmis. Ao
CerMeHTallil TEXHIYHUX pIllleHb IOrIMOIIOBATUMEThCS, TO Tak 1 Oynme. Asie B JaHMH MOMEHT OUTBIIICTB
(peltMBOPKIB MIATPUMYIOTh CXOXWH (PYHKITIOHAJ, 1 CerMeHTarisl He HaATo Bucoka. Cnenndivni pimieHHs € TUTBKA
IS HAalIMACOBIIINUX BUIIB 3aBJaHb.

Taxosx, citiji 3ayBayKHUTH, 1110 MOBH 1 ppeliMBOPKH, OCOOJIMBO Ha II3HIX CTallisiX PO3BUTKY, IIe OPTOrOHAIIBHI
pedi. ¥ po3BHHEHHX eKocucTeMax (pelMBOPKH, SIK NMpaBmiIo, MaioTh AP s poOOTH 3 IEKiTbKOMa MOBaMH i
HaBIAaKW: MOBH 3 BEJIMKOIO €KOCHCTEMOIO MalOTh HU3KY (ppeliMBOpKIB, TOTOBHX IJIsl BUKOpHCTaHHS.B cydacHux
YMOBaX, IIPH CTAPTi MPOEKTY, BUOIp PpelMBOPKY, 3a3BHUAil, CTOITh Ha MEPIIOMY MicIli, e 10 BUOOPY MOBH. SIKIIO
K, HAIPUKIIaMA, HICTaBCs legacy-poeKT, TO, SIK MpaBUiIO, BUOIp MOBH BiICYTHIH. MiKpOCEpBUCH, OJMH 3 TOJIOBHUX
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apXITEeKTYpHUX TPEHMAIB CHOTOIHINIHHOTO [HS, HAMAaraeThCsl BHPIMIUTH B TOMY YHCHi 1 IIf0 mpobiemy —
«3BUIBHUTH» PO3pPOOHMKIB BiJi BHKOPUCTAaHHS KOHKPETHOI MOBH ab0 ()peiMBOpKY, 100 KOXKHA YacTHHA MPOEKTY
po3poliisnacs Ha HAWOIBI afieKBAaTHUX IS HEl TEXHOJIOT1SIX.

Crig BUIUIMTH BaYKJIMBI YUHHUKH, IO JAfOTh TapaHTIO HaIIHHOCTI 1 cTabinpHOCTI PpeiimBopKy. ["apaHTis
HaaifiHOCTI (peiiMBOpKa — HOTo BiIMOBOCTIHKICTh. [lpaBuWibHA poO3poOKa, ONTHMI3alis 3amuTiB, e(EeKTHBHE
KeIIyBaHHS — OCh 3amopyka ycrixy. HasBHICTH cTaOinbHUX pemi3iB, BeNWKa KUIBKICTh KOPHUCTYBadiB, HasBHICTH
aBTOMATHU30BAaHUX TECTIB, HASIBHICTh aKTHBHOCTI, opensource (BiIKPUTUH KOT).

[Mpuitmatoun 10 yBaru akTHBHICTH 3actocyBaHHs B®K cmij cucremarn3yBaTH HpOBEACHI JOCIHIIKEHHS
HampsiMiB iX po3BuTKy. Tak, MpoBeJEHUI aHaJ3 CBIAYMTH IPO Te, Mo (GpedMBOpKH OyIyTh pyXaTHCS MO IUIIXY
«IOJIETIIEHHSD) po3po0KH. THIOBI pillleHHs, TOTOBI MOJyJIi Ta iHIIE — BCE VIS TOTO, 11100 HeMiAroTOBJICHA JIFOANHA
3MOTJIa PO3TOPHYTH CaiiT.

Jist GaraTboX MOIMYJSIPHUX IUIATGOPM IepioJl HapoulyBaHHs (yHKUIOHANBHOCTI mpoiimoB. Ha nanwmit
MOMEHT PO3BHTOK C(OKycoBaHO Ha 30impmreHHi mBuakonii. Lle cmpaBemmuBo 1 s frontend-, i mnst backend-
(bpeiiMBOpKiB. B sSIKOCTI YacTKOBOTO pillIEHHS PO3MIIAAETHCS MO GpeliMBOpKa Ha JloriyHi Moxydi. s nmpoekty
MTOBUHEH 30MpaTHCs KOMIUIEKT Oi0JioTeK, IO BUPINIYIOTH TUIBKM HEOOXiOHI 3aBHaHHA. A OJHHM 3 PillleHb CIiJ
BBQXXaTH IIUIbHILIE 3'€THAHHS KII€HTCHKOT Ta CEPBEPHOI YacTHH (PEHMBOPKIB 3 €AMHUM CHHTAKCHCOM Ta JIOTIKOKO
poboTu 13 KoHTeHTOM. [IpMHLMI «CHPOIIEHHS», SIKMH OIKMCAaHO BUIIE, NMPHU3BOAUTH JO TOro, O (GpedMBOpKH
CTaIOTh CKJIAAHIIIMMH 33 3MiCTOM, aJIe¢ BCE MPOCTIMIMMH JUTS KOPHCTYBaya.

Po3BUTOK (peiiMBOPKIB 3aIeXKHUTh BiJ MOTped PUHKY Ta MOXKIMBOCTEHl Opay3epiB 1 NpU3HAYCHUX IS
KopucTyBada neBaiicis. Iloganpire ymockoHameHHS (GpeMBOPKiB, Oe3MmocepeIHbO, 3aJIeKUTh Bi PO3BUTKY 1 TOSBU
HOBUX TardopM, sK, Hanpukiaa, po3podka texnoiorii Canvas, WebGL Node.js—o6ymoBuna nossy BOK mno
po6oTi 3 HUMH.

BucnoBkn. OTxe, MpoaHalizyBaBIIN pPsifi HAYKOBUX POOIT, II0 CTOCYIOTHCSI BUKOPUCTaHHS (PEHMBOPKIB
JUIsl PO3POOKH MTPOrpaMHOro 3a0e3rneYeHHsI HAOYHUM € BHCHOBOK, 1110 HE3BAYKAIOYH HA BEJIMKY IMOIMYJISPHICTh TAHUX
3ac00iB, ICHYIOTh W IPOTHPIYYS Y IX BUKOPUCTAHHI.

Bubip BigmoBinHOro gpeliMBOpKa € OJTHIEIO 3 OCHOBHHUX 3acaj, 110 BU3HAYa€ SKiCTh MaiOyTHBHOTO CaWTy.
KoxxHy 3 TeXHOIOTiH, 10 HAaBeACH] Y NaHii CTaTTi MOXKHA BBa)KaTH BHUYEPITHOIO Y BCIX BIAHOMIEHHAX TOMY, IIO iX
BUKOPHCTOBYIOTh, SIK y TIPaKTHLI IIEpEeTBOpeHHs B rpadiunuii inTepdeiic (frontend), Tak i aast po3poOKH BapiaHTy
apxiTekTypu mnporpamHoro 3abesmneueHHs (backend). Tomy, cmim obupatén 1mathopMmy y BIAMOBIAHOCTI IO
3pYYHOCTEH 111010 MOB IIPOrpaMyBaHHS.

OTrxe, Agile HallOlNbIIe TIIXOMUTD ISl TIPOEKTIB 13 «BIIKPUTHM KiHI[EM», HANPUKJIIA[, 3alyCK IHTEpHET-
cepBiciB, po3poOKka KOMIT'IOTEPHUX irop, omepamiiHux cructeM. OmHAaK, THYYKICTh MOXKE HPUBOIUTH 1O BTPATH
¢dokycy Ta BTpaTH nepeadadyBaHocti. Jlyxe BaXIIMBO BiIOKPEMITIOBATH ITOMHIIKH 3aCTOCYBaHHSI FHYYKOTO ITiAXO0AY
Bin HemonikiB camoi meromoiorii. Ilepm, HixXk OyayTh peami3oBaHi BCi mepeBard Miaxoxy, MOTpiOHO Oyae meskuit
Yac Ha aJlanTauio 10 peaitiii KOHKPETHUX 3aBJaHb.
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