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affairs, transport, manufacturing, where people and robotic systems cooperate, hazardous industries, energy,
social management, legal institutions and more.

Currently, there is no regulatory and legal framework for the use of artificial intelligence, so its
implementation is spontaneous, which leads to unpredictable results and accidents. Artificial intelligence used in
critical infrastructures, in areas related to human health and life, belongs to the category of high risk. Based on
the analysis and due to the impossibility of ensuring the absolute reliability of computer systems and their
software, the authors do not recommend the use of artificial intelligence in areas related to safety, health and
human life, especially large human teams. Devices using artificial intelligence systems should be marked with
messages about its use with a clear warning about the partial reliability of the device in terms of safety and
consumer responsibility for the use of such a device. The authors strongly discourage the use of artificial
intelligence in responsible decision-making in areas related to the security of large groups of people.
information processing, computer systems, computer systems, algorithm, software, reliability, artificial
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AHaii3 Ta gociipkeHas pperiMBopky AngularlS sk
3ac00y pO3pOOKH BeOCANTIB

Hageneno awnaniz dpeiimBopky AngularJS Ha miATPUMKY BHKOPHCTAHHS TMOBHOIIHHHX KIaciB, Ha
HasIBHICTH MOJYJIBHOI apXIiTEKTYpH, 3B ’SI3yBaHHsS JaHMX, KOMIIOHEHTIB, IO NPHIIBUIIIYIOTH pOOOTY Ta
CIIPOLIYIOTh HAJIArOKEHHS IIPOTPaM, a TAKOXK CHIIBHUX CTOPIH B MOPIBHSIHHI 3 IHIIMMH (peiMBOpKaMH.

Takox B poOOTI MpOaHai30BaHO MOMKIIMBOCTI po3po0KH BeOcalTiB 3acobamu peiimBopky AngularlS.
Jis mporo Oyino TpOBENEHHO AOCHIIKEHHS Ta MPOTpaMHy peallizalliio pi3HHX THIIIB BeOCaWTIB 3acobammu

¢peiimBopky Angular]S. PosrmsiHyTo #0oro Hemomiku # TepeBaru. Pe3yapraroM aHamizy € OOTpYHTYBaHHsI
BHOOPY (peliMBOPKY IpH po3po0dIii BeOCaiTIB B 3aJIS)KHOCTI Bl MOCTABICHUX 3aad.
KOMIT I0TepHa iHKeHepisi, BeOcaiiT, ppeiimBopk, AngularJS

IlocTanoBka npodjemu. DpoHTEHT pO3pOOKa € ay)Ke BaXKJIUBUM HampsiMkom B IT-

iHAyCTpii, Tak AK BOHA € «dacagom» BeOJOAATKYy. ['OJIOBHUMH KPHUTEPIsIMH OIIHOK HpU
po3po0i1i BeOAOJATKY € WOro €KOHOMIYHA CKJIaJ0Ba, TPyAoeMKicTh iHTerparii, Ul, UX, a
TAaKOXX IpH pO3poOLi BAXKIMBUM BpaxXOBYEThCS HasBHICTH JokyMmeHTauii mo API.
3acTocyBaHHs GPEHMBOPKY MOKE MPUCKOPUTH Ta CIIPOCTUTH MPOIEC PO3POOKH BEOTOIATKIB.
Tomy npocnmimkenns ¢peiimBopky Angular]S, sik 3aco0y po3poOku BeOcaiTiB Ta aHaii3
pe3yJIbTATIB € aKTyaJIbHUM CHOTOJTHI.
AngularJS 6yna Bunymiena kommaniero Google y 2010 porri, sik HOBaTOpChbKa TEXHOJIOTIS Y
cBiTI BeOpo3poOku. BoHa BnpoBaauia HOBI CTaHAAPTH y pO3pOOKYy BeOCAWTIB, Ta BUITYCTHIIA
PSI IOTY>KHUX 1HHOBaLlIMHUX TexHOoNOTiH. L miuatdopma cTana KpokoM yriepen y CTBOPEHHI
HPOrpecUBHUX BeO0aTKIB. AJie 3 yacoM komanaa Google, modaunna Hemomiku B AngularJS,
SIKI HEMOXJIMBO OyJI0 BUPIIIUTHU NUISIXOM €BOJIOLIT TEXHOJIOTI Ta OHOBJIEHb, 1 BUKOpUCTAIIA
OTPUMaHUH TOCBiJ, 00 mepepoOuTH GPperiMBOpPK 3 HYJIS.

© B.B. bocsko, JI.B. Korcrantunosa, O.K. Konormrineka-Cinobonentok, /1.B ®eceuko, 2022

124



ISSN 2664-262X LlenTpabHOyKpalHChKHUil HayKoBuii BicHuk. Texuiuni Hayku. 2022. Bum. 5(36), 1.l

Ile cramo mepenTOMHMM MOMEHTOM Yy pO3BUTKY (peiMBOpKy. BpaxoByroum Bci
Henonmik, komanma Google mpesenryBama abcomorHo HOBui (peiiMBopk y 2016 pori,
Ha3Bana ioro Angular 2, skuii yBiOpaB B cebe Bci Haiikpamn nocsirenns Angular]S. Tomy
Bci Bepcii 1.XX HasuBaroThess AngularlS, a 2 ta misuimii Bepcii - Angular.

Pisauis Angular i AngularJS He crocyeTbcs Ha3zBu ab0 MPOCTO HOBHX BepCiit
dpeiimBopky. TexHomorii BiApi3HAIOTECS 3a cBoe€ro cyTTio. Ilepm 3a Bce, AngularlS
3acHoBaHui Ha JavaScript, Toxi sk Angular manucanuii Ha TypeScript. ITo-apyre, Takox
3MiHMIacs 0a30Ba apxiTekTypa Ta MiAXOAW J0 TNpHUB’s3KKM gaHux. Hapemrri, Angular
MOKPAIUB MPOAYKTHBHICTh, T4 CYMICHICTH Opay3epiB i BIPOBAAWB MiJTPUMKY PO3POOKHU
MOOUTBHHMX JOJATKIB y KITbKOX HACTYITHUX BHUITYCKaX.

KirouoBuM MomMeHTOM cTato orosoiieHas Google mpo ocrarouny Bepciro AngularJS
Bepcii 1.7 6e3 mamipiB momanbimux BumyckiB. Tak, B 2018 pomi Angular)S scrymumna y
TPUPIYHUI JTOBrOCTPOKOBUMN TMEPioJ MIATPUMKH, SIKUH Ti3HIiIIE OyB MPOIOBKEHUN Ha IIICTh
MICSIIIB Yepe3 MaHAeMilo.

OTxe, TOJOBHMM MUTaHHSM € T€, YOrO0 OYIKYBaTH BiJ NPUIUHEHHS IiITPUMKHU
AngularJS micns 31 rpyaus 2021 poky. 3a ocranui poku Angular]S e otpumas Garato
HOBHUX BIPOBAKEHb, aje OUIBLIICTh MOMUIOK OyNMu BUSBIEHI Ta BumpasieHi. [Ipoextu
HaIlMCaHl Ha HBOMY JIOCI TPAIIOIOTh, TOMY HE Ma€ HEOOXITHOCTI MEepPEeXOJUTH Ha HOBI
TEXHOJIOT'11, SIKIIO I[bOTO0 HE BUMAararoTh MOTOYHI Y1 MaOyTHI BUMOTH.

AHaJi3 ocTaHHiX gociaifkeHb i myOuaikauii. [Ipy aHanmizi ocTaHHIX JOCTIIKEHb 1
nyOmikamiit [1-11] Oymo mpoaHami3oBaHO TepeBard Ta HEAOMIKH PO3pOOOK BeOCAMTIB 3a
nonomororo gpeiimBopky AngularJs.

IMMocTranoBka 3aBaaHHs. TakuM YHMHOM METOIO JOCIIKCHHS € aHaji3 MOXJIMBOCTEH
peaitizariiii BeOcaiiTiB 3acodamu ¢peiimopky AngularJs.

Jli1st BUPIIICHHS TIOCTABJICHOTO 3aBJaHHs OyJia BU3HAYCHA MPOorpaMa JOCIiKEHHS, 10
CKJIQ/IA€THCS 3 HACTYITHUX 3aB/IaHb:

1. Ornsax icHyrouux CcUCTeM Mg po3poOku BebcalTy 3acobamu  (GperiMBOPKY
AngularJs.

2. - JlocmimkeHHs cHCTeMH Ta O0i0mioTek I po3poOku BeOcalTy 3acobamu
dbpeiimBopky AngularJs.

3. - BusnaueHHs MOKIHBOCTEH Ta (yHKIionary Angular]S BiamoBigHO 10 CydacHHX
BUMOT y BeOpO3po0iii.

Bukaan ocHoBHoro marepiaay. Angular]S - e mporpama 3 BIZKPHTHM KOIOM
JavaScript Bix Google mns po3poOku mpukiagHUX nporpam. HactymHi #oro Bepcii OUTbII
Bigomi sk Angular 2 i T.n1. ByBmm uwactuHor ekocucremu JavaScript, AngularJS meraiino
HaIarouB 3B&ap0s;s30K 13 BeO-po3poOHUKaMH, 11 OYB MepIIuii PpelMBOPK, SKUN T03BOJISB
po3po0sATH iHTepakTUBHI BeOcaiTu. Lle mpusBeno 10 po3poOKH OJHOCTOPIHKOBHX J0/IaTKIB
[4], sixi wy1OBO pearyBayiu Ta Majid 4yA0BUI KOPUCTYBAILHHUIIbKHI iIHTEp(EFC.

I'onoBHa ob6macTh 3actocyBanHs Angular]S cTBOpeHHS OJHOCTOPIHKOBHX JO/JATKIB.
Moro ronoBHMMHM TepeBaraMu Ha cTapTi Oyno Te mo noxatkd Ha AngularJS Gymm Ginbim
CTPYKTYpOBaHUMH, IO TIOJIETIITYBAJIO MPOIIEC TECTYBaHHs Ta po3poOku. [1i1 yac BUXoay Horo
CHIILHUMH CTOpOHaMHU OyJia akThBHA minTpumka Google, mBocTOpoHHE 3B’s3yBaHHS JaHUX,
B3a€MOJIS 3 1HIMMH Oi0IioTekamu, Ta JCKJIapaTHBHE MPOTpaMyBaHHS, SKE TOJETIIYBaJIO
HiATPUMKY Ta YUTAHHS KOITY.

[lo crocyerbess Angular)S y sikocti SPA (peiiMBOpKY, BiH BUKOPHUCTOBYE IMaTepPH
npoektyBanHss MVC, skuii nobpe 3apekoMeHmyBaB ceOe 1 Temep cTaB JOCTYITHHN IS
JavaScript cBity. BiH eXHUTh B OUIBIIOCTI CydacHHX (pEeHMBOpPKIB. 3BUYAIHO, OCOOIUBOI
HOBU3HHM W pEBOMIOINIT B Mk moxaii Hemae. Po3poOHHMK 3 mOCBimoM, MoXe 0€3 >KOTHUX
(GpeitMBOpKIB CIIPOEKTYBATH JOAATOK, ITOTPUMYIOUYHCH LbOro natepHy. OmHak (QpeimMBOpK

125



ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2022. Col.5(36), Part |

3000B&ap0S;s3ye po3pOOHUKA JOTPHUMYBATHCS IPaBHIIBHOI apxitekrypu. AngularlS - e
CTPYKTYpHa OCHOBa /I TMHAMIYHUX BeOaonatkiB. Lle no3Bomnse BukopuctoyBatd HTML sik
MOBY I11a0JIOHIB Ta po3improBaTd cuHTakcuc HTML, mo0 4iTko Ta JaKOHIYHO BUpPaKATH
KOMITIOHEHTH TporpaMu. 38&apos;s3yBanns Aanux Angular]S ta in&apos;exiis 3a1exHOCTeH
3MEHIIYIOTh KITBKICTh KOAY 1 pOOJISTH HOT0 OUIBII YMUTA0CTBHUM.

3 oxnoro 60ky, Angular]JS mae MOCHTH HH3BKHI IMMOPIr BXOMKEHHS B IMOPIBHSHHI 3
OaraTthMa MOAIOHUMU PIMICHHSAMHU. 3 1HIIOTO - JOKYMEHTAIlisi HOCUTH 3JIeTKa CYIepeuIuBUI
xapakrtep. Bona no0pe cTpykTypoBaHa, € MPUKIAIA KOy, ajie IesAKi pedl BUCBITIEHI BKpai
cmabo. 3 HUMH JIOBEACTHCS PO30OMpATUCS CAMOCTIHHO, BHMBYAIOUM BUXIIHHUNA KOJ abo
3aMUTYIOYX KOMEHTapi Bl KOJIET TIO0 LIEXY.

Angular]JS B mepury uepry CTBOPEHHH JJisi CHpOINEHHS CKJIaJHUX IPOIECIB MpU
CTBOpEHHI Ta KepyBaHHI JS nomaTkiB. B #oro ocHoBi Jiexuth cTpykrypa MVC, mo poOuth
e GpeiiMBOPK 0COOJHMBO KOPHCHHUM JUISI CTBOPEHHS OJTHOCTOPIHKOBHX caiTiB. biOmioreka
3acHOBaHa Ha 3BuuaitHomy JS i HTML, tomy Angular]S aBTOMaTu4HO MIKIYyETHCS IMPO
maninymsanii 3 DOM 1 AJAX 3amuty, sKi B IHIIOMY BHIIQJKy PO3POOHHKAM JOBeNocs O
nucati camum. Angular]S mokna mBuako gogatu Ha Oyas-sky HTML cropinky 3a
JIOTIOMOT'0I0 TPOCTOTO TETry, OCKUIBKU 1€ 1HCTPYMEHT Haja€ MOJIYJbHI Oy[iBesibHI OJOKH
Koy JS, siKi MOKHA ITOETHYBATH W TECTYBATH.

Bci i MoximBOCTI  (peHMMBOPKY NpHU3BEIX A0 TOrO, IO HMOro J0Ci aKTHBHO
BUKOPUCTOBYIOTh. BiH OyB omHuM 3 mepmmx SPA ¢peiiMBOpKiB, TOMy HOBI (pelMBOpKH
0araTo 110 3 HHOTO MEPEUHSIN Ta X04a Ui HOBHUX MPOEKTIB Kpallle BUKOPUCTOBYBATH O1JIbII
cydyacHi pimennas. AngularJS 3poOuB Benukuii BHECOK y PO3BHUTOK OJHOCTOPIHKOBHX
JIOATKIB.

DpeliMBOPKHU IyKe JOMOMAararTh MPU MPOCKTyBaHHI apXiTektypu I13, ocKiabkd B
KOHIICTIIISAX (pedMBOpKIB  3aKiajaHi Kpaili IpakTUKH PO3pOOKH, TOMY TIPOCTO
JOTPUMYIOUHCh IIUX TMPaBWI MOXHA YHUKHYTH Oaratbox mpoOjeM 1 TIOMWJIOK IIpU
MPOCKTYBaHHI TOAATKY. SIK IpaBuiIo GPEerHMBOPKH SBIISIFOTH COOOK0 Ha0Ip KJaciB Ta (QyHKIIIH,
SIKI aKTHUBHO B3a€EMOJIIIOTH MIXK COOOIO 1 MIATPUMYIOTh TOJIOBHY METOI0JIOTiI0 (hpeliMBOPKY, a
TaK0X HAJaI0Th CBIM (DYHKIIOHAI /IS PO3IMIUPEHHS MOXKJIMBOCTEH 10AaTKYy BUKOPUCTOBYIOUU
CBOT KOHIIETIII]i.

Takox (GperMBOpPKH BIUIMBAIOTh HA IIBHUIKICTH PO3POOKH, Ta CIHIAKYIOTh, 100
PO3pOOHUK HE 3pOOMB MOMUJIOK MIPH MPOEKTyBaHHI AoaaTKy. OCKinbku BHOIp (hpeiiMBOpKY
TaKUil BaXJIWMBHM, Tpeba 3BepTaTH yBary Ha HOro MIATPUMKY, a TaKOX Ha KIIbKICTh
PO3POOHHUKIB sIKi HOTO BUKOPHUCTOBYIOTH. 1100 mpu BHUSIBIICHHI SIKOICh TOMUIIKHA, MOYKHA OYyIJI0
i1 BUIAKO YCYHYTH Ta MOBITOMHUTH KOM&APOS;FOHITI.

Angular]S nanmae myxe XOpomuii KOHTPOJb HaJ JaHUMH Ha CTOpOHI kiieHTa. He
nOTPIOHO JyMaTH mpo Te, mob BuOpatu eneMeHTd 3 DOM Ta 3anoBHHTH iX 3HAYCHHSIMU.
3aBasgKHU TOCTYIHINA TpuB&APOS;s31il JaHUX € MOXKIMBICTh OHOBUTH JIaHi B yacTHHI JavaScript
1 moGauutu 3Mminu B dactuHi HTML. Ile cmpaBemnmBo 1 jutst 3BOpOTHUX Mid. SIK Tiabku
KOpHCTyBad 1I0ch 3MiHUTh B yacTuHi HTML, BiH oapa3y oTprmae HOBI 3HaU€HHS B YaCTHHI
JavaScript. Takox (peiiMBOpK Ma€e MOTYXHY 1HXEKTOPHY 3aJIeKHICTh. [CHYIOTh 3a3/1a1eriip
BU3HAUYEHI KJIacH JUIsl BUKOHaHHs 3anmuTiB AJAX Ta KepyBaHHS MapIIpyTaMU.

€ psan npuunH yepes ski Angular]S BuminseTbes cepe/l KOHKYPEHTIB!

- Copomena aBOCTOpoHHS mnpuB&apos;s3ka manux. Angular]S  mossoisie
npuB&apos;s3yBatu gani 1o HTML 3a gomomororo BupasiB, a mupekrtuBu Angular]S
JO3BOJISIIOTH  po3poOHMKaM posmupioBatn  (yskmionanr HTML 1 crBoproBaté HOBI
koHCTpyKii. Maninynsnii 3 DOM 1 kon npuB&apos;sa3ku JaHUX OOTOpHYTI B TPOCTI
€JIEMEHTH, SIKI MOXHA MBUAKO 1 mpocTo BcTaBuTd B HTML mabnonu.
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- AngularJS crnipoektoBaHwMii yHIBepcaTbHUM (HPEUMBOPKOM, TOMY 3 HOTO JOMOMOTOI0
MOJYKHa CTBOPHTH BeO-II0JIATOK Maibke Oyab-skoro Tumy. OcoOJIMBO BiH KOPHCHUH TpH
CTBOpPEHHI OJTHOCTOPIHKOBHX BEOIOAATKIB.

- AngularJS Bxomauts B maket I13 MEAN, sikuit Takok Bkirogae MongoDB, Express.js
i Node.js. Tomy kili€eHTChKA Ta CepBEpHA YaCTHHU MPOCKTY BUKOHYETHCS 3a A0MOMOTor0 JS. ¥V
SKOCTi aJbTePHATHUBHU JJIs CepBepa MOKHa BHKoprcroByBatd Ruby on Rails. 3 Angular]S
Takox 100pe crukyethest ASP.NET i C #.

- AngularJS mooymosanuii mo texuirt functionality-first, romy dpetiMmBopk HaiibiabIIE
HiIXOMUTh Ui PO3poOKK 3Bepxy BHHM3. MopaynabHa kourenmis AngularJS mo3Bosse
CIIPOCTUTH TOJAUT pOOOTH HAa PI3HI KOMAHAM B BEIUKHX NPOEKTaX. Y TaKMX KOMaHIax B
NPIOPUTETI MiHIMaJIbHA KUIBKICT KOy, TOMY noaaTku AngularlS, sik mpaBuiio, KOMIAKTHI i
JIETK1 B pearyBaHHi.

[Ipote € MoMeHnTH, siKi HeoOXiHO 3HATH Tpu BHOOpi Angular)S ms cBoro mpoekTy,
BOHM JIOTIOMOXYTh MPAaBWJIBHO CIPOEKTYBaTH JIOTIKY JOJATKy 1 po3B&apos;sa3yBaTH
[I0CTaBJIEH] 3a1a4i:

- [epre 1 Haiironoswimre, Angular]JS HaB&apos;s3ye CBOIO CTPYKTYPY PO3POOHUKAM.
AngularJS cnpoekToBaHuii MaKCHMMaJbHO JAPYXKHBO, TOMY HOTO IHCTPYMEHTH IHTYiTHBHO
3po3ymini. OgHak po3poOHMKAM, SIKUM MOTPIOHI THYYKl PpIIIEHHS, JOBEAETHbCS IIyKaTH
0OX1JHI IUISIXH.

- Jns nmesxux mpoektiB AngularJS wanto 3aiiBuii. Y TakMx BHUMAaKax Oijblie
migidayTs Jierki (GpedMBOPKH Il CTBOPCHHS CTaTWYHUX caitiB. Angular)S rtakox He
MPUCTOCOBaHUN 00poOsaTH MaHimyssii 3 DOM 3 BenuKor KUTBKICTIO JIAHUX, TOMY, IIIO
MOKJIAJa€ThCsl Ha TMEpeBipKU s ymnpasminHag 3MiHnauMu DOM (Oyab-sika 3MiHa 3MIHHHX
Tsarae oHoBieHHs DOM). [lns Oinbiiocti caiTiB me He Oyae mpobiemoro, ame st GUI
peaakTopiB a0 BiJI€OIrop 1€ MOYKE BUKIUKATH MTPOOJIEMH.

- Angular)S Ttakox He MIATPUMYE BHCOKOHaBaHTaxeHi ranepei ¢oto. IlomiOHi
npoOJeMH 3 TPOAYKTHBHICTIO MOXXHA BHPIIIUTH Yepe3 (OpPMH 3 BHCOKHM pPiBHEM
KOPHUCTYBAIBHHIIBKOT B3aEMO/T1.

IcHye psn mopan, sKi BApTO JOTPUMYBATHCS, 1100 MOJIIMIITUATH MIBUIKICTh JOJIATKIB Ha
AngularJs:

- Angular)S BukopucTOBYy€ Tak 3BaHHN “‘maiipKeCT MMKI’, SKH 3alHMa€ThCs
onomiienHsiM DOM. J[laijpkect tukin gomatkiB AngularJS - xopormmii iHgukatop Horo
IPOIYKTHBHOCTI. MIOro MOJKHA MPEACTABHTH, SIK LUK, SKHIl IepeBipse HAasBHICTH 3MiH B
3MIHHHX, Ta 3aiMa€ThCs iX OHOBJICHHSIM. UMM KOpOTIIE MalKEeCT LUK, TUM IIBHJIIE
JI0JIATOK TIPAITIOE.

- IlIBuaKicTh JOJATKY 3aJICKHUTh BiJ KUIBKOCTI BiACTeKeHb. KOXKeH pa3 mpu BBEIACHHI
npuB&APOS;A3KM JaHUX CTBOPIOEThCA Bce Oimbme 3minamx $$watchers i $scopes, mo
HOJOBKYIOTh JalDKECT IMKI. 3aHaaro OGararo $$watchers MoxxyTh BHKIHKATH 3aTPHUMKH.
Tomy TpebGa BUKOPUCTOBYBATH X 110 MIHIMyMY.

- Ilo MoxmuBOCTI Tpeba BHUKOPUCTOBYBATH OJHOPa30Bi MPUB&APOS;SI3KH B CTapHUX
BEpCIisX.

- Hoctyn no DOM BukoHyeTbcsl 3 3aTpatamu, TOMy Tpeba 30epiraT MajeHbKUI
po3mip nepee DOM. He 3wminioBatu DOM 6e3 peanpHOi Ha Te HEOOXIMHOCTI Ta HE
BCTAHOBJIIOBATH BOYIOBaHI CTHJII.

- Tpeba crexutn 3a obnactsimMu BuaAMMOCTI. He Tpeba maBatu 3MIHHHM 3aHAATO
BEJIUKY 00J1aCTh BUIUMOCTI, 100 30Mpad cMITTsI JS Mir BUBUIBHUTH MaM&apos;sTh.

Takox BapTo 3ayBaxkutH, 1mo Angular]S Bigminno npaioe 3 Node.js. Sk acuaxpoHHe
nogieBe JavaScript—orouenns;, Node.js cnpoekToBaHHil i MOOYAOBH MacIITabOBaHUX
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MEpPEKEBUX JOAATKIB. Jle Ui KOXHOTO 3’€THAHHS BUKIUKAETHCS (QYHKIlIS 3BOPOTHOTO
BUKJIMKY, IPOTE KoK 3’ €qHanb Hemae Node.js 3acuHae.

Ile xoHTpacTye 3 OUIBII 3arajlbHOK MOJCIIIIO B SIKii BUKOPHCTOBYIOTHCS MapaieibHi
OS mnortoku. Takuii miaxXiax € BIZHOCHO HEee(PEKTHBHHM Ta Jy’KE€ BAXXKUM Yy BHKOPHUCTAHHI.
Takox xopuctyBaui NOde.JS MOKyTh He TypOyBaTHCh IPO OJOKYBaHHS MPOIECIB, OCKIIBKU
HEMae JKOIHUX OJIOKyBaHb. Maiixke xoaHa 3 ¢yHkiii y Node.js e mpamroe Hamnpsimy 3 1/0,
TOMY Tpoliec He OJIoKyeThcsi Hikomu. OcKiIbkM Hidoro He Oyokyerhcs Ha Node.js nerko
po3po0sATH MacmTaboBaH1 CUCTEMHU.

Slkmio roBoputH mTpo HOBI Bepcii Angular, BoHM € OUIBII CyYyacCHHMMH Ta
BUKOPUCTOBYIOTHCS yacTime. [le cnpuuanHeHo TuM, 1110 BOHU O1TBIIT CTa0labHI, MAIOTh OLTBITY
KUIBKICTh MOy TiB, Ma€e cuctemy CLI, 3py4Hi B TecTyBaHHI i MalOTh Kpally CTPYKTYPY KOy
3aBIAKM BUKOpucTaHHiO TypeScript. Takok Bapro 3BEepHYTH yBary Ha OIiOJIOTEKH SKi
BUKOpUCTOBYEe Angular, BoHM 3HAYHO TOJETIIyIOTh po3poOKy. Cepeln OCHOBHHX IepeBar
Angular y nopiBHsiHHI 3 iHIIUME HPEeHMBOPKAMHU:

- Angular BukopuctoBye 6i101i0TeKy RXJS, sika BAKOPHUCTOBYE KOHIIEHIIIT pEAaKTHBHOTO
nporpamyBaHHs Ta Observables, mis 3aminu QyHKIH 3BOPOTHOrO BHUKJIMKY B HalMCaHHI
ACUHXPOHHOTO KOJY.

- Angular BuxopuctoBye Dependency Injection — mnarepH NpOeKTyBaHHs, SKHUN
OTOJIOIIIYE CEPBICH B KOHCTPYKTOP1 KOMIIOHEHTA, 1[0 JOTIOMAra€e po3UIUTH CTPYKTYpPY KOAY.

- Angular CLI — mysxe 3py4HUil iIHCTPYMEHT, Ul CTBOPEHHSI Ta MIATPUMKHU JO/ATKY,
SIKUH Ha MOYaTKy MPOEKTY TeHEpYeE BCe HEOOX1THE.

Cepen HemomikiB Angular MmoxxHa BiTHECTH BEJIMKY KUIBKICTh KOJa, @ TAKOX CKIIAHUMN
nopir BXoay B GpeiiMBOPK.

3 pummyckom AngularJS a6o Angular 1 orpuMaB HeraiiHy HOIMYJISPHICT Ta MIATPUMKY,
OCKIJIBKM Temep Oyja MOXIMBICTH TmepeTBoproBatd cratnuHi HTML-cropinku Ha
iHTepakTUBHI, BukopucTtoByroun Angular)S. Opnak He3abapom Oyjad BHIYHICHI 1HIII
dbpeiiMBOpKH, sKi TTOYanu BuCBITIIOBaTH Henoaiku Angular]S. Yepes s)opCcTKy KOHKYPEHIIIFO
3 0oky React]S Ta VuelS, Google mimoB Ha moBHe mepe3aBaHTaxenHs 3 Angular 1 na
Angular 2, BukopucroByroun TypeScript sk HoBy MoBy. PimieHns mepeitu 3 JavaScript ma
TypeScript Oya0 mpuiHATO IjIs TOro, 100 YHHKHYTH ITOMHIOK JavaScript ta 3ampoBaauTu
HEBEJIMKY KUIBKICTh CTaTHYHUX THUIB, OCOOJMBOCTI, SKy BHMaraiu 0araTto HasBHUX
BeOPO3POOHUKIB.

Bbyno 6arato goro 3mineHo, mounHaroun 3 Angular 2. Kommanis 3MiHHIa apaaurmy,
Ky BUKopucToByBaB Angular]S, Oyna 3MiHeHa HE TIJIBKM MOBA, a W apXiTeKTypa, Ta Miaxij
1o npuB&apos;s3ku aanux. Oxnak i AngularlS, i Angular mpoaoBKyr0Th BUKOPHCTOBYBATH
nporpamicTd Ta BeO-pO3POOHMKH BIAMNOBIAHO A0 ixHIX BUMOr. OCHOBHI (hakTopu, sKi
BiapisHstoThCsA B Angular ta AngularJS:

- AngularJS BuxopucroBye apxitekrypy MVC a6o Model View Controller.
Po3pobHuK po3Miliye Gi3HeC-IOTiKy B MOJIEINI, IMpeACTaBIeHH] i y KoHTposepi, a Angular]S
BUKOHY€E BCIO HEOOXIIHY O0OpOOKY JUIsl OTpUMaHHs pe3ynbraTy. OCHOBHI OJ0KH MOOY10BaH1
3a JIOTMIOMOTOK0 KOMIIOHEHTIB Ta aupektuB B AngularJS. KommonenTu - 1e He 110 iHIIE, 5K
TUPEKTHBH 13 3a3[alerifib 3aJaHuM I1a0ioHOM. BoOHM HanawTh CydacHy CTPYKTYpy
JOJIaTKaM, 1[0 TOJIETIIY€E CTBOPEHHS Ta MIATPUMKY BEITHKUX ITPOTPAM.

- AngularJS 3 camoro mouarky BuKOpucTOBYBaB JavaScript, axe mis Angular 2 ta
MI3HINIMX BepCii modvajau BUKOpUCTOByBath TypeScript. TypeScript - 1e posmmpeHHs
JavaScript, sixe 3abe3mneuye cTaTHYHI THIH B TIporieci po3po0ku. CTaTHYHI THIH JT03BOJISIOTH
VHUKHYTH 0aratboX IOMWIOK, TpH po3poOI mporpamMHOro 3abe3meueHHs, a TaKoK
MOKPAIIyOTh TPOJAYKTUBHICTh, Ha BIAMIHY BiJ JWHAMIYHMX THIIB, $KI YCKJIQJIHIOIOTH
BUKOpucTaHHs AngularJS st BeTMKUX Ta CKIIaJHUX JI0ATKIB.
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- In&apos;exuii 3anexunocteir (DI). Sk AngularJS, tak i Angular BUKOpPHCTOBYIOTH
3aJICKHICTH BiJl iH&APOS;€eKIIii, ane crocid ix 3aiiicHeHHs qy»e Biapisaserscsa. Y Angular]S
DI BBomuThCS B pi3HI (yHKINT 3B&AP0S; 53Ky, PYHKINT KOHTpOJIepa Ta BUSHAYCHHS JHUPEKTHUB.
3 immoro 0Ooky, Angular peamizye iepapXidHy CHCTEMY BBEICHHS 3aJI€KHOCTEH,
BUKOPHCTOBYIOUH JIeKJapailii, (PyHKIIIi KOHCTPYKTOpa Ta MOCTavYaIbHHKIB.

- B Angular 2 icuye BmacHmii imtepdeiic xomammHoro psmka a6o CLI. HMoro
BUKOPHCTOBYIOTh JUISI TE€HEpallii KOMIIOHEHTIB, CIy»O0 TOIIO 1 HAaBITh I IIBUIKOTO Ta
e(heKTUBHOTO 3aBEpIICHHs NMPOEKTIB. BiH 103BoJIsA€ J€rK0 TeHEepyBaTH Pi3HI BEpCii OJHOTO i
TOTO K TPOEKTY Ul Pi3HHX IiatdGopM 3 auHaMiuyHOK mepeBipkoro Tumi. Angular CLI
CIpOIIy€e PO3pPOOKY A0AATKIB, Ta ix koMmismio. Y Angular]S nemae Biaacuoro CLI.

- BukopuctoByroun TexHoJOTIH0 NpuB&APOS;sA3ku  gaHux, Angular e OGimbin
iHTYiTHBHO 3po3yminuMm, HiK Angular)S. Pospoonuk AngularJS mnoBuHeH mam’sTaTtu
MIPaBWIbHY TUPEKTUBY NQ JIsl MPUB’ 3K BIACTUBOCTI YU MOJI1.

- Angular mabararo mBummmi, Hixk Angular]S. JIBocroponHst mpuB&apos;s3ka, ska
3pobwia opurinaaphuii Angular JS momynspHuM cepen BeOpO3pOOHHUKIB, BHSBHIA HOTO
CKJIAJTHOCT1, OCKUIBKH 3 HOTO JIOMOMOTOI0 BaXXKO po3po0saTH ckiagHi mporpamu. 1106
3a0e3MeUnTH Ta 3IHCHUTH JBOCTOpPOHHE TpuB&APOS;s3yBanHs, Angularl)S mpomosxkye
NEPEBIPATH KOKHY MaclTabOBaHy 3MIHHY 3a ii HONEpeAHIM 3HAYEHHSIM, BUKOPUCTOBYIOUU
k1. Angular Mmae MOTOKOBY apXiTEKTypy, ¢ BHSBICHHS 3MiH 3MiHCHIOETHCS 3@ JOMIOMOTOI0
OJIHOHAIMPSIMHOTO TIOTOKY JaHUX, III0 POOHUTH MPOrpaMu HabaraTo MIBUIAMIAMHU.

Angular Ta Angular)S e BeOGhpeiiMBOpKH, SKi BHMarailTh Bil pO3pOOHHKA
peanizoByBatu MVC marepH y cBoiit nporpami [5]. [Tarepy MVC (Model-View-Controller)
I OJIMH 3 HAHPO3MOBCIO/DKCHINIMX MA0JIOHIB MPOCKTYBAHHS, SIKUH JUINTH JIOTIKY TPOTrpaMu
Ha OKpEeMi KOMIIOHEHTH, MO SKICHO BIUTUBAE Ha PO3POOKY MPOAYKTY, Ta il TMOMAJIBIITY
miaTpuMKy. OcoOJIMBO 3pYy4YHO KOJHM OJHOYACHO 3 KIIIEHTCHKOIO YACTHHOIO, Iel madiioH
BUKOPHCTOBYETHCS HA CEPBEPHIN YaCTHHI, HAPUKJIIA BiH € OCHOBHHM B 0araTh0oX CEPBEPHUX
dpeiimBopkis: Spring MVC, NestJS, SailsJS, ASP.NET MVC Framework Ta iHmimx.

[Tpu Bukopucranui mabnony MVC, mporpama QUIMTBCS Ha OKpeMi KOMIIOHEHTA!
MOJIeJTb, TIPEJICTaBICHHS 1 KoHTposiep. OTKe, y pa3i BHECEHHs 3MiH a0o0 JOJaBaHHS HOBOI
Mo u(dikarlii y KOMIOHEHT, BiH TIOBUHEH MIHIMAJIbHO BIUTMBATH HA 1HII KOMITOHEHTH.

T"oJ10BHI 3aBHaHHS KOMIIOHEHTIB!

- Model (momenw) - BimmoBigae 3a 30epiraHHs JaHUX KOPUCTyBaua, 1 HaJaHHS
HEOOX1THOTO iHTEepdeiCy 10 IUX TaHUX.

- View (npescTaBieHHs) - BIAMOBIAA€ 3a J1aHi, sKi OyAyTh Ha/IaBaTHCSl KOPHCTYBady, a
TaKoX 3a (opMy y sKiii BOHU OyIyTh MPEICTABIICHI.

- Controller (xontposnep) - MicTuTh Oi3HEC-JIOTIKY J07aTKa, pearyrud Ha Mojaii B
Opay3epi, Ta TOBIJOMJISTFOYH MO/IEh TIPO OHOBJICHI JIaHi.

3a J0MOMOro Takol BHYTPINIHBOI CTPYKTYypH, CHUCTEMa IUIMTHCS HAa CaMOCTIilHI
YAaCTUHU W PO3MOAUIIE JIOTIKYy pOOOTH TporpaMHd MK KOMIIOHEHTaMH JUIsl TOTO, II00
BBEJICHHS JaHUX, 00poOKa JaHMX, Ta BUBEICHHS IIUX JAaHUX KOPUCTYBAauy HE 3aJICKATH OJUH
BIJT OZTHOTO.

Skmo npocTexxutd sk mpairoe 1madaon MVC Oinsmn geramsHo, TO Controller
BIJICTEXKY€E il KOPHCTyBaya, HAPUKIIAI, BBEJACHHS JaHWX, a00 HATUCKaHHsS Kiasimii. [Ticis
YOro BHKIHKAEThCA 3amuT abo (yHKIs, sika 3BepTaeThes A0 kKommoneHta Model, o6
OTpUMAaTH HEOOXIHI JaHi, HAIPHKIAI, 3 0a3H JaHMX 1 3a JOMOMOTOK KOMIoHeHTa View, 1ii
JaHl HAJTalOThCSl KOPUCTYBady y MOTPIOHIN Homy ¢opmi. ApXiTeKTypa TaKoro poay poOUTh
KOMIIOHCHTH HE3aJe)KHUMU Ta KOJM KOPUCTYBad BUKOPHUCTAE KOHTPOIEP, 1€ MPHU3BEIC N0
3MiH B 0a31 JaHUX, Ta OHOBJICHHS IIMX JJAHWUX JIJIs1 KOPUCTyBayva.

IcHyroTh Takox madioHu, cxoxi Ha apxitekrypy MVC, nanpuxnag MVP (Model-
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View-Presenter) [10] ta apxitektypa N-Tier. Pizuuns mixk MVC ta MVP, B ToMy, 1110 1aHi y
MVC, nepenarotecs 3 Model y View, a y MVP npoxoasts uepes3 View. Ilepesaroro MVC €
YiTKE PO3/IJICHHS JIOTIKH MPEICTABICHHS JAHUX 1 JIOT1KH IIPOTpaMHu.

Haituacrime y peanizamii MVC s B3aemonii MK MpeACTaBICHHSM Ta MOJEIUIIO,
BUKOPHCTOBYIOTh CIICIlialbHI MPOTOKOJIW B3aEMOJil, BUKOPUCTOBYIOYHM amapar Momil
(migmucka/onosimenns). Konu BHyTpIllHI AaHi B MOJEI 3MIHIOIOTHCS, BiJICHIAETHCS CUTHAT
BCIM 3aJIe)KHUM TIa0JOHaM, IO JaHI OHOBWJIMCH. [ bOTO 3a3BHYall BUKOPHCTOBYIOTHCS
Observer, Strategy a6o Factory Method, mo6 o0paTtd mnpaBUILHUI KOHTpOJEp, Ta
B3a€EMOJIISITH 3 MOJCILITIO.

IcHytoTh pi3HI Moaudikarii Moaeni MVC, HalipO3MOBCIOKEHIIIN cepe/l HUX: TacCUBHA
Ta aKTHUBHA Moelb. [lacuBHA MoJIeh — 1€ KOJM KOHTPOJIEpP CTEKUTh 3a 3MiHAMHU B MOJE1
Ta y pa3i OHOBJICHHS JaHUX, BIAMOBIJAE 32 TX 300pakeHHS KOPUCTYBady. AKTUBHA MOJIEh —
1Ie KOJIM caMa MOJIeNb TIOB1IOMIIsIE IabIOH, IO ii JaHi OHOBUIJIKCS 3a JOMOMOTOI0 CHCTEMU
MOBiAOMJIEHb. Takoro BHIy cucTeMa € OLIbII He3aJekHa MK MOJEIII0, KOHTPOJIEPOM 1
1rabJI0HaMHU.

3a 70moMoror cyvyacHuX TexHojorii, takux sk SPA Ta PWA, po3poOHHK MOxe
3poOUTH B3a€EMOJII0 3 KOpPUCTyBaueM Oulbll iH(GOPMATHBHOIO Ta 3pydHOI0. Bin 1boro
3aJIe)KUTh KUIBKICTh BIJIBIYBa4iB a TaKOX IMOMYJSPHICTh CalTy. Y LbOMY MOXYTh
nonomorty Taki ¢ppeiimBopku sik Angular, AngularJS, React Ta ini.

AngularJS Bumarae Bing po3poOHMKa peanmizanii opurinaieHoro MVC y cBoix
BeOmomarkax. [l 1pbOro BiH Hajae BCl HEOOXIIHI CEPBICH Ta TEXHOJOTIIO BIPOBAKEHHS
sanexHocreil. L{e momomarae Angular-nogarkam mMati 4iTKy CTPYKTYpY, SKICHY MIATPUMKY, a
TaKO JIETKO TECTYBAaTH AOJATOK HAa TOMUIIKH.

Angular]JS mae BenuKuii TEXHOJOTIYHUN (DYHKIIOHAT Ui CTBOPEHHS JUHAMIYHHX
CTOPIHOK, y LIbOMY HOMY JOIMOMArarwTh. CEpBiCH, MOy, (GIIBTPU, ITUPEKTUBH, 00JIACTh
3aCTOCYBAHHSI.

OcobmuBy yBary ciig npumiiuta aupektuBam B Angular)S. Ockigbku BOHH
BUKOPUCTOBYIOThCS it HajganHgs HTML HoOBHX MoxnuBoOCTeH. Y mporeci KOMITUISIIII,
TUPEKTUBH siKi 3HaxomsaTbes B HTML wmomudikyrorp DOM, abo nomaroTh oMy HOBY
MOBEIIHKY. TakoX € MOXKIUBICTh PO3POOKH CBOIX JUPEKTUB, SIK Y3BHUAEHO, X HA3UBAIOTh 32
noromororo lowerCamelCase crumto.

B AngularJS Takox icHye iepapxiuHa CTPyKTypa - SCOPE, HpeACTaBiICHA y BHIJISII
00&apos;exTiB. BoHM BHUKOPHUCTOBYIOTBCS Il TIepedadi JaHUX MIXK KOHTPOJEPOM 1
npenacTaBieHHsM. Boru cxoxi Ha DOM, ane BOHU HACHIAYyIOTHh BIACTUBOCTI OaThKiBCHKUX
scopes. T'onoBanM € $rootScope, BiH € GaTHKIBCBKUM CTOCOBHO BCiX iHIIMX 00&ap0S;eKTiB
$scope. 3a gomomororo aupekTrBH $watCh MokHA BCTAHOBHUTH CIIOCTEPEKEHHS 3a BUPa3aMu
B pamMKax SCOpe, B mpolieci BHKOHaHHS (a3u 3B&APOS;sa3yBaHHs 1mabmoHy. [lupexTuBa
$Watch crigkye 3a jaHuMu, Ta OHOBJIIOE X 32 HEOOXIIHICTIO.

CepBicu - Tpu3HauYeHi I BHKOHAHHSA OKpemoi 3amaui. Hampuxmax $http cepsic
npu3HayeHud Ui HajacwianHs HTTP 3anuTiB 1 € 0oOropTkor Haj CTaHAAPTHUM
XMLHttpRequest. 11lo6 BukopucToBYBaTH cepBiC HEOOXIAHO MiJ’€IHATH MOro 10
KOHTpoJIepa, IUPEKTUBH, CEpBICyY 1 T.1. 7 CTBOPEHHS cepBicy HEOOX1THO BUKOPUCTOBYBATH
dadbpuunmii merox factory. B Angular]JS cepsicu peanizyioThes 3a JOIMOMOTOK IATEPHY
singelton, o6 asst MPOEKTY iCHYBaB TUIBKUA OJMH €K3EMIUIAD, SIKHA MOYKHA BUKIMKATH 3
KOKHOT'O MICIISI TPOTPaMHU.

DiabTpH BUKOPHUCTOBYIOTHCS I Tepebopy JaHUX Tepel 300paKEeHHSIM  iX
KOPHCTYBady, a TAKOX JIJIsl QLIBTPAIlil KOJIEKII, MACUBIB Ta 1HIIUX THITIB JJAHUX.

3BasKH TOMY, [0 AoJaTku Ha AngularlS 3aBaHTaXyrOThCS y BUTIISAI I€KIapATHBHOIO
OTHUCY, 1I€ JIa€ 3MOTY 3pYYHO MiJKII0YaTH CTOPOHHI MOJYJIl, BKa3yBaTH HOBI HaJIAIITYBaHH,
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a TaKOX 3pY4YHO TECTyBaTH JOAATOK. 3a OOpOOKy TOil, sIKi BUKOHYIOTH KOPHCTyBadi
BigmoBigae gupexktuBa Ng-click, sxa cxoxka wa Bukiuk onclick. Angular]JS 3aminroe
CTaHAapTHUI TOTIK JavaScript Ha BaacHUW LUK OOPOOKH TOii, 3a JOMOMOTOK YOro
BUKOHYEThCS 3B&aP0S;sI3yBaHHs JTaHUX, 00POOKH BHKJIIOUCHb, BiJICTC)KEHHS BIIACTHBOCTEH Ta
IHIII omeparrii.

Angular takox BukopucroBye mabimon MVC, ane #HOro CTpykTypa BiApi3HSETHCS.
Cam (ppeiiMBOpK pO3ALICHUI HA OKpEeMi MOJIYIII, KOXKEH 3 SIKUX peani3ye MeBHUN (yHKI[IOHAI.
AppModule € kopeHeBUM MOIyIIEM, SIKHI Ma€ HAOIp €IEMEHTIB:

- Component — mictuth Web-cropiaku 3 HTML, CSS ta 0CHOBHOIO JIOTIKOIO.

- Service — Hamae HEOOXIHI 1aH1 U KOMIIOHEHTIB.

- Directive — nieperBoproe DOM enementu.

Kommonentr — Hamae iHTepdeiic Ta BiAMOBiAAaE 3a JIOTIKY II€BHOI YaCTUHH
BeOcTopinku. CTBOPIOETHCS 3a JomoMororo jaekoparopa @Component(). Cepsicu - HaawOTh
BCl HEOOXIJHI JlaHI KOMIIOHEHTY, 1€ MOXXYThb OyTH 3allUTH 10 cepBepa, abo BUKOHAHHS
MEBHUX alTOpUTMIB. JIMpEKTHBU CXO0XI Ha KOMIIOHEHTH, aje MawTh HTML-mabnonwu,
CTBOPIOIOTHCS 32 J0nomororo jaexoparopa @Directive(). ITorim Angular kommintoe kox st
Opay3sepa 3a qoromororo kommiiasitopa Angular Ivy.

[Mpencrasnennii Angular 2.0 y 2016 BumpaBuB OifbLIICTh HEHONIKIB apXiTEKTYpH
AngularJS, Ta BupoBaauB 6araTo HOBMX TEXHOJIOTIH, SIKi YCKIaIHUIA PO3POOKY, aje 3po0uIn
i1 HamiiHimow. OJHUM 3 HOBOBBEJIEHb CTaja MiATPUMKA PO3pPOOKH I MOOUIHHI TOJATKH,
HATHUBHI Ta BEOTOJATKH.

Po3poOka cTpyKTYpHOI cXeMH.

CrtpykTypHa cxema Hajae 1H(OpMAaLIi0 PO B3aEMOIIF0 MalOyTHIX YaCTHH MPOrpaMH,
3a SIKUH (YHKI[IOHAJ BOHH OyJyTh BIATOBIIATH, Ta SK OyAyTh B3aEMOMISATH MiX coboro. He
MOYKHA CKa3aTH II0 BOHU € iHPOPMATHBHUMH, OCKIJIBKM Ha HHX HE MOXKHA BIJICTEKUTH, SIK
JlaHI TIePEJAOThCA Ta 3MIHIOIOTHCSA. TOMy B 3alIe)KHOCTI BIJ TEXHIUHOIO 3aBIaHHS,
CTPYKTYPHI CXeMH PO3POOIISIOTH ISl OKPEMHUX YaCTHUH MPOTPaAMHU.

Jlnst po3poOKH CTPYKTYpPHOI CXEMH 3a3BHYali BUKOPHUCTOBYIOTH METOJ IOKPOKOBOI
neTamizaiii, mo0 BKa3aTH BCI KOMIIOHEHTH 3 SKHX CKIIQa€ThCA CXeMa, a TaKoXX Habopu
HiAIporpam Ta MigKIF0YeH] 010J1I0TeKH.

CTpyKTypHUMH KOMIIOHCHTAMH IPOTpaMH  MOXYTh HAa3WUBATHCS  ITiJICHCTEMH,
016mioTexu, 6a3u AaHMX 1 T.1. A 3a TOTOMOTOI0 3B&aP0S;sI3KiB MOXKHA MPOJIEMOHCTPYBATH, K
BOHHU B3a€EMOJIIIOTh MK CO0010, OOMIHIOIOTHCS 1H(OpMaIIi€ro, MAKIIOYaTH HOB1 010J110TEKH.
[Ipu po3poOili CTPYKTYpPHOI CXEMH HpOTrpaMHOro 3ade3nedeHHs OyJu PO3TISHYTI OCHOBHI
MOJYJIl TpOrpamMu, Ta iX B3aEMOIisl.

Jly’e Ba)KJIHMBO IMiJl 4ac PO3pOOKH, OCOOIUBO SIKIIO MPOEKT BEIMKHMA 1 Ma€e CKIAIHY
apXITeKTypy, MOJUIUTH TPOrpaMy Ha CTPYKTypH, 00 TOKa3yBaTH JIOTIKY MpPOTPaMH,
[IOKA3aTH MICId, A€ MAKII0Yat0oThCA 010110TEKH, Ta 3a 1[0 BOHU BIJIIOBIJAOTh.

B HaBeneHiit cxemMi B3aeMo/lisi MOAYJIIB, TIOKa3aHa B cxeMmi iepapxii. [le 1o roioBHOTO
MOJYJSL MiIKIIOYAIOTBCS PO3pOOJeHI MOMAyNi, OJHAK CXeMa He BiIOMBae TOPSIOK
¢dyHKIiOHyBaHHS cucTeMu. CXeMa JTIONOBHIOETHCS PO3IMN(POBKOIO (PYHKIIIH, sIKI BUKOHYIOTb
T IKJTFOUCHHS MO/TYJIIB.

VY CTpyKTypHIiii cXeMi BH3HAUCHI 30BHIIIHI croenudikamii mporpamu, sKi Jal0Th
pO3yMiHHS (PYHKIIOHATBHIA YacCTHUHI MporpamMu, 3a 0 BOHHM BIAMOBITAIOTh, Ta SK BOHU
B3a€MOJIIOTh 3 BXIIHUMH Ta BHUXIIHUMH JaHUMHU. OCOOJMBO BaXIJIMBO PO3YMITH THII
CTPYKTYpH JaHUX.

Posmnoain mporpamu Ha okpeMi MOy BiZOyBaBCs 3a MPUHITUIIOM BiJl 3arajJbHOTO 0
KOHKPETHOTO, JIE OKpeMi MOyl BUCTYIIAJH Y POJII CEPBICIB, SKI BUKOHYBAJIM OKpPEMI 3ajadi.
Xoua € 1HIII BapiaHTH CTBOPEHHS iepapxii, mepeOuparoyu JeKiIbKa BapiaHTIB Ta
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niaTpuMyroun pearizamnito madnony MVC, takuii po3nmoaisl Halae HaW3pYUYHIIHA TOPSI0K
BBEJICHHS YaCTUH B €KCIUTyaTallilo, sIKi Oy yTb JETKO MIATPUMYBATHUCS Ta TECTYBATHUCS.

CTpyKTypHa cXeMa IMOKa3ye€ TOJIOBHUM IPHHIMI pOOOTH MHpOrpamu, ii OCHOBHI Ta
JIPYTOPSIIHI OJI0KH, X MMPU3HAYCHHS, Ta iX B3aEMO/III0 MK co0or0. Lle nomomarae y po3ymiHHi
po0OTH TOIATKY, IO MOJIETIIYE MOJAIBITY HOTO MiATPUMKY.

JaBaHTAREHHA

cepeepa
L 4 L i
Hanawrryeamus ITiakmoueHHR JapaHTaHE HHA
IMIHHHX pu‘_—upulﬁn EHOTD CTOPOHH X
DTOUEHHA API MOAYIIB
L r r
Controller API Model API View API Router API Websockets API

Pucynox 1 — CrpykTypHa cxema
Jocepeno: [11]

BukopucToByrour Bci BHUIE3rajaHi TeXHOJOril, 3a gomomoror Angular]S moxkha
peamnizyBatu BeOcaiT, BukopuctoBytoun REST API ta cokern, sikuii Oyjie 3aI0BUTbHATH BCIM
CydacHUM BUMoOTaM. Taka apXiTeKTypa Ta CTPyKTypa Kpalie MiAXOAUTh ISl PO3POOKH MaJIUX
Ta CEpeNIHIX JOJATKIB, Kl MOTPIOHO PO3POOUTH 3a KOPOTKUM MPOMDKOK Yacy, Ta sKi Oyje
JIETKO MiATPUMYBATH.

BucHoBku. Y 10CniKeHHI HaBEJICHO TEOPETUYHE y3arajlbHEHHS Ul MOPIBHSHHS Ta
BUSIBIICHHSI KpalIMX TEXHOJOTIH BIAMOBIAHO 10 TMOCTABIEHUX CYYaCHHX BHMOT Yy Tamy3i
BeOpO3po0OKH, Ta BUKopucTanus (peiimBopky Angular]S. IpeacraBineHo faHi, 3 IKAHX MOKHA
3pOOUTH BHCHOBKH, SIKI T€XHOJOTI] ChOTO/JHI BUKOPHUCTOBYIOTHCS, Y SIKUX cdepax, Ta Iis
AKOTO (PYHKITIOHATy TpU3HAYEHI CydacHi (pedMBOpPKH. SIKI MOMIHMBOCTI Ta [JIS SIKUX
NpOCKTIB Kpaie BukopuctoByBaTH Angular ta Angular]S. PimeHHs maHOro 3aBIaHHs
MOJISITaJIo y BUPIIIEHHI HACTYMHUX 3ajad. orisia dperimBopkie Angular ta AngularJS, ta
MOPIBHAHHA X ()YHKIIIOHATBHUX MOKJIMBOCTEH /Il CTBOPEHHS BEOCANTIB, OTJISIT CEPBEPHUX
TEXHOJIOTIH g po3poOKK BeOCalTIB, CydacHl apXITEKTypH1 pIlIeHHS [Uisi Ho0Yy/I0BU
BeOcaiiTiB. Po3poliieHi 1oAaTku MIATPUMYIOTH (YHKIIOHAN, SKHH BUKOPHCTOBYETHCS Ha
OLNBIIOCTI caTiB B IHTEpHETI, cepell OCHOBHMX MOJKJIUBOCTEH Iie J0JaBaHHS Memiadaiiis,
MOYKJIMBICTh HaJCWJIaHHS €-Mmail moBigoMiIeHb, BUKOPUCTAHHS COKETIB JUIS CITIJIKYBaHHS B
yaTi, aBTOpH3allis Ta AMHaMiuHUi iHTepdeiic. 3a momomororo (peiimBopky Angular]S 6yna
MIPOJIECMOHCTPOBAHA TEXHOJIOTISI OJHOCTOPIHKOBUX JOJATKIB, sIKA HaJa€ MOXKJIUBICTD
PO3pOOUTH MIBUIKUN Ta 3pyYHUH Uil COPUMHATTS iHTEpdeiic.
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Analysis and Research of the angularJS Framework as a Website Development Tool

The growing popularity of web application development is reaching not only developers but also
entrepreneurs looking for effective business solutions. The main evaluation criteria when developing a web
application are its economic component, complexity of integration, Ul, UX, the ability to solve a wide range of
tasks, as well as the availability of documentation from the API. Using the framework can speed up and simplify
the process of developing web applications. Therefore, the study of the AngularJS framework as a tool for
website development and analysis of results is relevant today.

To solve this problem, a research program was identified, consisting of the following tasks: review of
existing systems for website development using the AngularJS framework; research of the system and libraries
for website development by means of the AngularJS framework; defining the capabilities and functionality of
AngularJS in accordance with modern requirements in web development.

It has been found that some developers think that it is better not to use third-party developments and
develop web applications from scratch, while others use frameworks because it greatly simplifies and speeds up
development, this technology also reduces duplication of code, simplifies tuning and speed of website
development. Using HTML as a template language in Angular.js and directives allow focusing on logic
processing and being more productive. They can be reused, which also increases the readability of the code.
Parts of the program are located inside Angular.js modules, which are easy to handle. This breakdown allows
downloading only the necessary services and performing automatic testing effectively.
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The work presents an analysis of the AngularJS framework to support the use of full-fledged classes,
modular architecture, data binding, components that speed up and simplify program debugging, as well as strong
points compared to other frameworks.

The work also analyzes the possibilities of developing websites using the AngularJS framework. For
this, research and software implementation of various types of websites using the AngularJS framework was
carried out. The framework disadvantages and advantages are considered. The analysis results in the justification
for the choice of the framework for the development of websites depending on the objectives.
computer engineering, website, framework, AngularJ
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