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NViIRiRYipaa=iEl

reOMpPOCTOPOBUX JAHUX B arpapHOMY CEKTOPI.

O0’€KTOM AOCTIHKCHHS € TEOMPOCTOPOBI JJaHl Ta METOM iX BiaoOpakeHHs. Byro

ICHY#6 TIPPIpaMy
I ‘ cpary Ta HE)

IPOOIIEMH 0OPOOKH Ta BiIOOPaKCHHS T€ONAHUX U GibCEKOTOCTIONapCHKOTO CEKTOPY.

BHKQ} 13aHi1-Fe0 OpOEBUX

dHy

CTBOpEeHa MporpaMHa cucreMa Moke OyTH BUKOPHCTaHa y POOOTI MiANPUEMIIIB-

HS y ATOJIIB. OO

Kitro4uoBi ¢i1oBa: reonpocTopoBi AaHi, BeO-1HTEPPENic, arpapHuii CEKTOP, Bi3yasi3awis

JaHKUX, MIKpOCepBICHA Iy1aT(OpMa, IHTEPAKTUBHA KapTa.

VST wmeoz) [

The purpose of the thesis is to create a conveénient web-interface for visualizing

geospatial data in the agrarian sector.

appendixes.

2

Key
C

rds: eo&%atial data, web interface, agrarian sector, dat&)vd'sualization, micro-
i N D{[@@ H B:D %
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1. CYBJlI — cucrema ynpaBiiHHS Oa3aMu JaHUX, KOMIUIEKT JaHUX Ta
I 110 HHX.
. Pa’ﬁHM

3. GSM-monyie — mara, 1o X03BOJISIE BUXOUTH B IHTEPHET 3a JOMOMOT00

AJAX — Asynchronous JavaScript And XML (acunxponuii JavaScript Ta

sl Eﬁ%@uuﬂm

2.5  BHCHOBKH JO POBIULY ....ooviiiiiiiiiie ettt 26
3ACOBHU PEAJIIBALIL ITPOI'PAMHOI CUCTEMM ..o 27

3.
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WIS Y oaiEm

VYkpaiHa — KpaiHa, 0 Ma€ BEIWYE3HI MEPCOGKTUBH JUIsl PO3BUTKY arpapHOro

cexkropy. Illlupoki jaHu, pojarodi YOPHO3EMU, MOMIPDHUN KIIMAT Ta BEJIMKA KUIbKICTh

ch |CTI ] \ CUIIbHY TaTy3b, SIKA i @i(choromi € ommicro

ro

npuHecnn 40% BClel BAIFOTHOT BUPYYKHM HAIIOi KPaiHH.

Baxxyusum aCHeIC(-’leM DOJIKOYOCTL TPYHTY € PIBEHB IIJTBHOCTI r%}@/ B PI3HMX IIapax

— e

Kopi
CIIIIKYE 3 CBOEIO 3EMJICIO.

JUts  gochiDKeHHST i€l XapakTEPUCTHKH BHKOPUCTOBYETHCS TMEHETPOMETP, IO

guye 19 BUMIPIB, 3 KOQH@Z.S CaHTUMETpPA B
H’M

[Toctae mpobGiema /i1t KOHTPOJIO IKOCTI TPYHTY Ha BCIM IO OIS, 301py TaHHUX B

a rojHi HeMae MyONmivHOT CReLeyH, o Morna O
X 1] €MBB<@2 & K1
p ' ' ' ) B TEMV-2 a JIapX,
0C Ni PPY. O

AKOHOMIPHO BHWHMKA€ HEOOXiJHICTb CTBOPEHHS 3PYYHOTO  PILICHHS, IO

JIO3BOJISITUME KOXKHOMY MIAMPUEMIIKO arpapHoi raiysi 3a0e3neunuTy coOl BUIBHUMA TOCTYIT

op

a

On

CHENIATICTIB BUKJINKAE CKJIAAHOIII. TOXK /Ui CTBOPEHHS TAKOTO CEPBICY HEOOXIHO



) 3i6paru aani Ta anrépifehu s poGory 3

A

[TponoHy€eThCs po3poOKa MIKPOCEPBICHOI CUCTEMM, 10 MATUME 3MOTY BIANPABIIATH

MOAAITBIIOTO aHaHiBW}/BaHHH B 3py4HI

Beb-1aTepdeiic mpoaykTy MOBUHEH JaTH 3MOTYKOPHUCTYBAdy B 3py4HOMY (hopmari

OTPUMYBAaTH BHMIPH IO CBOIM MOJISIM, TPAHMII SKMX TEXK MOKHA 3aJaTH MPSAMO y BeO-

eI TIB,

3 SKAX JNOPYYCHO CTBOPEHHS OKPEMOTO, MIKPOCEPBICY I iX KIHUEBOTO

NOETHAHHS B OJIHY BEIUKY Tu1aropmy, mo OyAe BIAMOBIAATHA BCIM IMOCTaBICHUM BUMOTaM.

YEIN YiroaiHm
51N YR
51N YR
51N YRR
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I

I'EOINNPOCTOPOBUX JAHUX 1A MIKPOCEPBICHOI

o MINNJAT®OOPMU 00
VIS BYar =gl

YKPaAiHChKUX, TaK 1 THO3EMHHX, 110 MAKOTh y BIACHOCT] MamTaOH1 TEPUTOPIi y BOJIOAIHI.

[y
W
e

Taki XOJIIUHTH BOJIOIIFOTH BEJMKOIO KUTBKICTIO CY4aCHOI arpapHoi TEXHIKH, 10 o30aBuia

40

nig cBoi moTpedHocTl. T1 3K, XTO Ma€ Taki PECYPCH M@KE HABITh HE 3aJyMYBATHCh HAl

MOJICPHI3AIlI€i CBOTO TOCMOAAPCTBA, Ta AaBTOMATH3AIllT PyTUHHUX MPOIIECIB.

q a a i .o | T JIAKU T
BIJICOTO q c@ H a 131171
OOTacTi, HanpHAKiIal, HA KOHKYPCl cTapTramiB OVJIO NPEACTABIIEH

3 Jac

CT

VYKpaiHM HE CWIBHO 3alllKaBJICHI B CAMOCTIHHO BIPOBAKEHH]  1H(POPMALIHHIX

TEXHOJOTI B CBOi MIANPHEMCTBA, a00 K BBAKAKOTh I[I€ JOPOTUM Ta HE HACTIIBKA

HE UPOOHHIITHI.

aBToMa i ‘@’ HIITBA T
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HWH HEOOXiTHOCTI BH@B@HHH LUKJTIYHHX,

[TpoananizyBaBUIM [aHl, IO MPHUBEACHI BULIE, OYJI0 MOCTABIEHO Psii BUMOT [0

OyJyBaTH 3BITH, aHAJII3yBATH PIBEHb IILJILHOCTI TPyHTY. [loeAHyBaTH BeCh ()YHKI[IOHAT MaE

BeQ-1HTEp(DEHC 13 aﬂangsﬂom BEPCTKOIO.

SR

SIkock 30epiraTi 4M MEPEHOCUTH JaHI HA KOMIT FOTEP CTBOPIOE HU3KY MPOOIEM, HE KKy UM

npo 1X 3pyUHy CTPYKTYpH3ALito Ta BinoOpakeHHs. ToOTO miANpueMeELb, y BIACHOCTI SIKOTO

BEJl 11 ' 'IIcH )
yaCTHHAM TION]B, THOM 1
OJAILIIOMY JJIs CKJIAJCHHS MOBHOI KADTUHU CTaHy|IPYHTY Ha CBOIX TEPUTOPIAX HOMY
HEOOX1IHO TMEPEHECTH JaHI Ha KapTy, BU3HAYMTH MPOOJIEMHI MICHS Ta JMUIE NOTIM
W) TH

[ T
BEQ- s Bl

MaHyaJIbHOTO 3aJ[aHHsl KOOPAMHAT 00J1aCTl JJ1s BIIOOPAKECHHS TAaHWUX B HIH.
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LJATH HACTYITUM BUMOTaM:

KOpUCTyBaya.
5. MOXIMBICTh CKaYaTH 3BIT IEHETPOMETPY.

HHSINIOJLE ©€310CCPENHBO HA IHTPAKIUBHIN KapTi BEO-

3HAUEHHS BUMIPIB B JAHOMY MICILI.

8. 3pyuHnnii Ta 3883yMiJ'II/II71 JUis OyIb-KOTO, HABITh MOYATKIBIIS, KOPUCTYBAI[bKHIA

O
a T H;H}HI[HH Ab- 0 UB:D %

[IEBA CUCTEMA CKJIAJAEThCsl 3 HU3KH MIKPOCEPBICIB, KOKCH 3 IKUX Mae CBiid

BXH

THTE]

MCPK]

2 DpEnfs FTHYIRKOI CEETeMHol apXiTeKTypH AJi8 @oaa/1b ol

BATE S [ O I

JUis BUMIPIB OIUTBHOCTI TPYHTY BHKOPUCTOBYETRES MPUCTPIA — MEHETPOMETP, MO

N0JaTKOBO ocHamieHo GSM-monynieM, mio 3abe3nedye rnepefadyy AAHUX BHMIPIB Ta

JKe MATH [ ITY

19 samipi 0¥

3HQUEHHS IIUTBHOCTI TPYHTY MO KOXXHOMY IIApy.

Omxe Mae OyTH CTBOPECHUH Kjac mNpuiany, SKWA MaTHUME BJIACTMBOCTI, IIO
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CUHUKA, €p BpUIaay, KOMIAHII0 BHp@@IKaTa KaCTOMHUM

HalpuKIag — OKpeMi MIKpocepBicH. Ta OKpIM 3pY=HHOCTI MIKpOCepBiCHa OyjaoBa Jae

nepeBary i B IHIINX CLHEHAPISX.

BHOCSIYM 3MIHHU 0 iICHYKOUOTO KOAY CEPBEPY, JIMIIEC NOJABIIN HOBI €JIEMEHTH IHTEPQECY

VBN Y@M
YEIN YiroaiHm
SN YoM
BN YoM
N5 YoM

L 5 Y K







16

BUKOPHUCTYBAETHCS 3B 30K 3a JOMOMOror0 mpoTokony nepenavi nanux HTTP[3]. Lie crapa

15, [IIQ-BUKOPUCTYBYETHCS Y KO)I(HOI@@G6-CaﬁTi 4y BeO-
m@M% ad ‘

BI/INPABJIS€ CBIi 3aMMT A0 CEPBEPHOI YACTUHU, OO

BO ] ' 0]
CHALTEMOIO i ,

3aCTOCYHKY, MO’KHA i POOMTH KPOKH, 100 MPULIBH;

JIETKICTIO.

3aragjom, HTTP — 1ie mporokon mepenayl TiTEPTEKCTY, MO PO3POOICHUM ayKe

JaBHO sik ocHOBa Juts Beiei World Wide Web 1 BUKOPHUCTOBYETBCS O HALI Yac s epeaadl

K , C]RS\ J, 110 Y
M@ T4KQTO T KOE%

CEpBEPOM BCTaHOBIOEThCs depeaoro HTTP-3anuTiB | BiAmoBiaeid, TOOTO B 1IEli MOMEHT

0OMIHY, KOPUCTYBA4 BUMYIICHUH MPOCTO YEKATH 1 CMIOIIBATUCH, 1110 MPOMYCKHA 3IaTHICTh

AN 3MYLHTS KOrg QUiKyBaTH 3aHaaTo A0BPE) 00 1e BigOMIO
' Ky MU 3 eH1 LdT K ‘ Y CTlitHOo

OOMIHIOBAaTHCh JAHUMH 3 cepBepoM. [Ipu oMy, HE 3MYLIYIOUM KOPHUCTYBaya OYiKyBaTH

noBroi Bignosiml Bia_cepBepa. Ha kapti iHTepdeiicy, npu 3%&5T&)KGHHL MaroTh







S

BUpIIIyE TPOOJIEMy JOUHAMIYHOTO BIAOOpaXEHHS— T'€OMPOCTOPOBUX BUMIPIB  Ha

IHTEPAKTHBHIM KapTi.

MBI, YKEEHM
e
YIBII Yol
YIBII ¥YRoalHM

V5N YioaiHmU

j:
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S

ATPAPHUX MMPOLECIB TA BI3YAJII3ALII
FEOCl;[POCTOPOBI/IX JAHUX HA %AC%)TI

POy CUTBCHKOTOCMOAAPCHKUX KYJIBTYP ISl CTBOPEHHAWOCTIHHOIO Ta CTa0LIBHOTO PECYPCY

OTPUMaHHs i>ki. ArpapHUil CEKTOP MO CHOTOJIHIIIHIN JACHb € OJHUM 3 OCHOBHUX JIKEPET

ANTH TOTO BWHBiCTL@J@KO}KHOFO 3 HaC.

pOOMB MIHI-PEBOJIFOLII0O B arpapHiii MPOMUCIOBOCTI. A 3a OCTaHHI POKH, KOJIH

TC

oriu

JonoMarae Kpamie CJiyBaTH 3a CBOIMH TEPUTOPIsM

IMKHJA BQKKO HABITH BCHiI[KyBa@Ga yciMa HOBHMH
1 3 a Mi ) :

aco0iB

KEpYBaHHs 3€MEJIBHUMU pecypcamMu YKpainu. B epy iH(popManiiHUX TEXHOOT1H, BOHH SIK

Hil,

U153

’ 3MHRHT HCEPBATUBHI MPABHIA)RSYICHHS arpapHOro
VICEGM[ ﬂlyao% : B&QLM
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TEXHOJIOT1H. 3a JOMOMOr0I0 TAKMX CUCTEM MOKHA BUPHHUTH TaKl 3aBJIaHHS:

1. Tndopmaris npo MIATPUMKY NMPUHAHATTS PILICHB;,

00

YIPaBITHCBKUAX PIIIEHB, HEOOX1AHO CTBOPUTH 0a3y AAHMX, IO MICTUTUME JAHI:

1. LmdppoBy ™MOaenp MICHEBOCTI, J€ 3AIMCHIOETBCS CLIBCBKOTOCHOJAPCHKA

S e

HEOTHOPITHICTb.

(U]

. Inpopmanis mpo nossi, 0COOAMBOCTI iX r€OpO3TALIYBAHHS Ta TUI 3€MJI1 B LIbOMY

VKO

JUis BUpIMIEHHS 330a4 KOMIUIEKCHOTO aHali3y B CUIBCBKOMY TOCIOAAPCTBI

BUKOPUCTOBYHOTLCA €Il KT‘pOHHi KapTI/I 3 GByHBTaTaMI/I CyHyTHI/IKOBI/IX T'COACIUNYHHX
. D O . .
NOBAH U HH TAKHX METQ] % NE|

[TpakTuka nokasye, 0 TEPMiH OKYITHOCTI IHBECTHUIIIM, OPIEHTOBAHUX HA PEaTi3allio
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(@r@HyToi‘ CUCTEMH, 1

a6

013HECY Uepe3 3HKECHHSI BUTPAT 1 OUThIN €()eKTUBHE BUKOPUCTAHHS HASBHUX PECYPCIB.

1CTEMHU TH(PQpMaIIHHOT HiI[TpI/IMKI/ESI@HeCiB MPUAHSTTS

1H(opMaLii Mo BCbOMY KOMILIEKCY HEOOXITHUX MapaMedpiB A1l TPUHHATTS ONTUMATbHUX

1 CBOEYACHUX YMPABITHCHKUX PILICHb.

MASILLY o2

['pyHT Mae pi3H1 (PI3UKO-MEXAHIYHI BJIACTUBOCTI, OAHA 3 SKUX - IUJIBHICTD.

1HXKEHEPHO-T€OJIOTYHI  JAOCTIPKCHHS, HEOOXITHO PO3PaxyBaTH JEAKl TMOKA3HWUKH, W10

T TTPH BU3H&MCHHI [ITEHOCTI 3pa3Ka(THIIbHICTh TPYHTY,

TITHITE HOK TPYHTY 1

[11¢, TSI TOT

IPYHTY, HEOOXiIHO pO3paxyBaTH IHIIl TMOKa3HUKW— TBEpAl YaCTMHKH B TPYHTI €
MIHEpaJlaM1, OPTaHIYHUMH 1 OPraHO-MiHEPATBHUMHA PEUOBUHAMM. Tak0>k MOKHA CIIOYATKY

— 0O Rele
BHBH@A UTHHICTb BOJIOTOTq IPYHYY \(3 0 Q). HpHpo 0 HpU
30} B io VHT1 [IIBHICTE T @ | y

(9]

PO3YMIETHCS MOr0 CyXHMM CTaH. 3HAKOYM BCI 11 NOKA3HWKHU, (paxiBIllI MOXKYTb BU3HAUYUTH

3arajbHy IJIBHICTE TPYHTY[16].

2t

He NOoTPiOHI. BU3HAUYEHHS MIUTBHOCTI IPYHTY CTalI0 MOKIIMBUM 3aBISIKH




2
cn &y 0 HEOIHOPA30BO cTHKAARSN 3 IpoBeICHHM

@E{b DYy H;{@p )@ H : IAKIE i
CIIOPYA 1Kakt ) 3 > 40 pobera

BUKOHY€ETHCS 1 MAaTW JOCTATHINA MOCBIA y Wil ramy3i. [IpakTuuno B Oyab-sKiid KOHCTPYKILi1

MMOKA3HMKIB, SKI 3r€§@ BIUTMBAIOTH HAa

Mmarepiany.

3'enHaHHs TPYHTY (aAre3is) mpsSMO MPONOPLIHHO HOro muibHOCTIL. [1pu BUSIBICHHI

b o| ne i
03HO Bajfymar f

Bia mineHOCTI TPYHTY 3aI€KUATH i MPOHUKHICTG. |, sIK BiIOMO, HAsIBHICTh BOJIOTH B

IPYHERA T i |-BOAOTOIIORFHHA ) BIACTUBOCTI IPUPOJENK)BO (HAIPHKIIAL,
i 3BC ] rp R3UM Y114
1 MK KW, '

CMOPYA, MONEPEHBO PO3PAXyBATH BOJOCTIUHY CUCTE

TOM1 HISIKE 3aTOIMJIEHHS HE cTpamHo[11].

OO0
o G
T HY i pMALiiiHUX TeXHOJIOrii# epi
SR
R-0)

[To mipi aHaMI3y pUHKY XMapHUX BEO-3aCTOCYHIB-OYJIO BUSBIICHO, 110 MOI10H1
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1, Toyx AHAJIOTIB Ta KOHKYPEHTiB BimHaiiTh He
’SI3aHO 3 7 1110 6111 P

OPUBATHO M1J KOKHOTO KIIIEHTA, B POJII SIKOTO BHCTYMAKOTh BEJIMKI arpOXOJIAMHIH,

C1JT

acmraOiB, 110 MAarOTh 6IOI[€I_()€®I[HH 3aMOBJICHHS

o)
o

CXOK1 1€l Mo aBTOMaTu3alii CLIbCHKOrOCMOAapChKoi cepr, Ta BCl 1[I MPOEKTH OYyJI0

3aMOPOXKEHO WIE 0 CTaii BUXOAY MEPIIOTO MPOTOTUITY.

BIJICYTHOCTI 3PYYHOIO Ta MPOCTOr0 y BUKOPHUCTAHHI MPOrpaMHOro 3a0e3MEUCHHS, IO

(@Bm IgHX Ol3HeCy IPH LLOMY He O FEH(T0 MaTepialbHOMY

OrJisia roTOBMX pillleHb AJIsl Bi3yaJaj3allil reonpocTopoBHX AaHHUX
y BeO-cepe10BHIllLi.

Q0

Bi3yaymizanii JaHuX, aje Takl 3aco0M MOUIMPEHI y UUHIIMX Taly3sx, 10 MOTpeOyroTh

THTEP eﬁ@ Qm;{ BI3vaizanii
s B y

TeMneparypaux Ta (potorpadiyHuX NaHWX TUIAHETH, SKI MOYKHA BHKOPHCTOBYBATH AJIsI

B110OpaKeHHS IEBHUX BUMIPIB HA KAPTI.

M

MCYHOK 2.1). Pomosc&t%yen)c;{ no Mol

waiIg










A0
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| 3 BaYKKO

, {ud MED
p@ -3ACTQCYHKIB,
araTmt, aerija

3HAWTH TOTOBE PILICHHS, 10 HE NOTPeOyBaTUME TPUBAIOTO MPOLIECY HABYAHHS 1O POOOTI 3

HH

M4

CKJIQJAHOCTI PO3POOKH 3PYYHOTO MPOAYKTY, SIKUM Big

QO
AT BEJIUKY NEHAURUX | TIPOCKTIE 0 HE
1117 fra) HaY, (1 ' . a3 marBdpiokyge’ pakt

HaliIe TOMYJISIPHICTh Y KIHIEBOTO

KOPUCTYBaya.

=
=

NAISTRIRY (oSN
e
I YikealHm
I YikrealHm

I YikealHm
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(Opay3ep 1 Horo BipTyajbHa MallMHA BHCTYIMAE SIK LIJb0BA YHIBEPCAJbHA ONEpalliifHa

CUCTEMA 1 KOMIT K0TEP),

O
ed-1a1epde
i i

010moteky Leaflet, mo BIIBHO PO3MOBCIOKYETHCAH MAa€ BIAKPUTUI BUXIAHWUNA KO,

bibmoreka Bootstrap BHKOpUCTOBYBaJlach MJisi CTBOPEHHS AJaNTHBHOI Ta 3PYy4HOI

TSN Yoa=m

3.1 CepenoBuine po3pooxu BeO-3actocyHKIB Visual Studio Code

0k fiob PO3pS&EXu G 7o obpane pimenns ifRémmanii Microsoft
H MIOQHLS 110 H KHU | [PE) KO
P OKH-—BEO- ap i Bxx : BT ]

IHCTpyMeHTH Ui poboTu 3 Git, miacBiYuyBaHHs CHHTakcucy, IntelliSense 1 3acobm ams

BOCTL_ Ui KacTOMi3arllii: IE%%CTyBaHBKi TEMHU,

HOoE/

popp

@) aﬁij@N Gbaiau
)

CcOOU0TIO 100




28

kBiTHs 2015 pok kokifriero Microsoft Ha

ellli=i

BHKXI

HaJIaroJoKCHHA 1 TCCTYBAHHA KOOY.

Ha 0epesens 2019 poky 3a 10noMororo BOyA0BaHOTO B MPOIYKT MPU3HAYECHOTO IS

U/RE

mit|
o

1.34. Cepen 0COONMMBOCTEN LIBOTO PEJAKTOPY KOy MOKHA BIIMITUTH TakKl MYHKTH:

AKTGP)3 BIIKPUTUM BHXiHHH@I@mM.

4. Tlpamroe Ha cTapux KOMIO'tOTEpax. (3amyck 1 paHile iae MoBUIBHO, 0COOIMBO

MD BHKkOpH Y P
nTpuMKa (ae H

3MOTI'y 3MIHIOBAaTH HOTO CAMOCTIHHO).

VITHAX PO PEHE)Ta MIIAriHIB, 110 3po0isif Bairy po3poOKy

ORIMEI

9. Mae BOynoBanmii Tepminan (PowerShell Tipamroe 3aHaaTO MNOBUIBHO MPH

- J - ) )

3amyCKy).
Y50 ) 0O
ficpiTKa cn MCYy| B 3aJl 1B
o/ 1| hferpfe %@@Hﬂﬂ%
Bepceiit Git.

12.KopucTyBallbKi TEMH 1aH0Th MOKITUBICTE OOPAaTH 3pyYHUI BapPiaHT TEMM.
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DO3MITKH BHKOpHCTOB@QQCL PO3LIUPEHHS

— Codin He
u

INONYJIAPHUX TCKCTOBUX peI[aKTOpiB, IO BUKOPHUCTOBYIOTLCA IJIA H_IBI/II[KiCHOFO HaIrmrCaHHA

H iC
H
JIOBB P

[ToguBuMocs paeai y Bivl: HanncanHs HTML-kony Bumarae vacy, 3 yciMa TEraMu,

PI3HUX

arpulOyTamu, JankaMmu, Jy>KKamu 1 Tak Jaii. 3Bu4aitHo, B OLTbIIOCT] TEKCTOBUX PEIAKTOPIB

aﬁ@m%et

TIiB CEJICKTOPIB:

1. # — cTBOproe arpuOyT id

€@y ass
Tl -SIK1 1HIII & TH. [B i
pu

4. > — PoOuth nepexij Ha OVH PIBEHb HIHXKYE

5. + — CTBOPIOE CYCIJHI €JIEMEHTH HAa TOMY K PIBHI

J
=iy o=
i

8. $ — 3aMIHIOETBCS YMCIIOM, KOXKEH pa3 30LIbIYE€ThCS Ha OJUHHIIIO
9. $$ — Te 5k came, TUTBKH JBYX3HAYHE
OBHIf BMICT &

CHTH
ThC

1H., [ 3aaa€ it HUX aTpuOyTH

Jlanuii mnarid pgerynauil He e y Visual Studio Code, ane %}b&nbmocﬂ

OpIB.
e |TO3BOYISIE pe a@"p%i

PaMKM 3BHYAHOIrO peakTopa Koay. BiH Mae mmpokuld BUO1p T0AATKOBUX IJIATIHIB, O

CcvHa
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PO3PYOKY BEO-3aCTOCYHKIB. EBet MHIBY, LI€ OJINH
’ % ﬁ ) :rrt&_‘

3.2 OcCHOBHI TeXHOJIOTIT, BAKOPUCTAHI pu po3poodui Bed-inTepdeiicy

f TRT/T'T[ in-O

Iy, pqoOIuB

016moTexu JQuery Ta Bootstrap, siki aBTOMaTh3yrOTh CTBOPEHHS IHTEPPEiicy. OCHOBOIO K,

JUTJ_CTBOPEHHS. BI3VAIII3]IIi T€ONPOCTOPOBUX AHUX Ta iX Bi):[06pa>1651{(1591 Ha KapTi, cTajia
161110} i€ 3 |ce0e Y ' 7 ' ¢
THTCPAKPUBHIT ] ib-SIKOMY aitTi. [ p : '

CaMOMY THTEPAaKTHBHO CTBOPIOBATH 00 €KTH HA KAPTI BUKOPUCTOBYETHCS PO3LMIMPEHHS LIET

010110TEKH, CTBOPEHE KOopucTyBayamu mija Ha3Bowo Leaflet Draw, 1o Hajgae iHCTpyMEHTH

virabt mpu BOMY BCIO
Afina uOBB Dwﬂq&

@]0)

122 c1uns 2008 poKy 3 0CHOBHUM

OHOBJIEHHSIM 1 ctarycoMm "PexkomenaoBano W3C" y skoBtH1 2014 poky. Moro metor €

K HQBJTHIX MYJbTUMEAINHUX) (TR 1HIIMX HOBHX
Y¢HUN % ;{@ ‘ A p
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Mozeni o0pobku s @i}:{TpHMKI/I OuTbLI

Eunrpl

00poOKHM MYJBTUMENIAHOTO Ta rpadiuHOro BMICTY A0%aH0 HOB1 <video>, <audio> Ta

<canvas> €JIeMEHTH, a TAKOK MATPUMKA BMICTY MacITaboBaHoi BeKTOpHOI rpadiku (SVG)

(L

A1l NYHTX pMY () 3C
SMEHTH CTPYKTYPH CNOPIHK
, <footer>, <aside>,<hav>,

@l
Y

Kackanni tabnui ctunis (CSS)[4] — 1e Tad

CSS C

O n1O3BOIUTY PP3

Taki sk multi-columns, “rymoBuii” qu3aiin abo CiTKOBUH MakeT. ExcriepuMeHTaTbHII






Peanmizanis crannapry ECMAScript. Haityacriiiie BAKOPHCTOBYETHCA SIK YaCTHHA Opay3epa,

110 HAJA€ MOKJIMBICTh KOJAY HAa CTOPOHI KJII€HTA (TAKOMY, IO BUKOHYETHCS HA MPUCTPOT

[{ro MOBYy MOXHA 3yCTpiTH OYKB&JIBHO CKpi3b. BOHA MIATPUMYETBCS Ha BCIX

UXCEIIaX-§pay3epiB, Ha HACTLILHAY KOMIT'IOTEPaxX 1 Ha

JaBH1 YaCH, KOJIM KOMIIaHii, pO3rOpPTar0ui KIIIEHT-CEPBEPHI MPOrPaMu y CBOiX BHYTPILIHIX

MEPEXKax, BUTpAYaid TWXKHI 3 MpoOJeMamMu HATAINTYBAaHHA [HMX MOporpaMm 1 3

t ) O
%) ITOMMU JH&d . THHYB C

JavaScript BigoMuii TUM, 110 HE MIATPUMYE 00'

O0'exTHO-OpieHTOBaHE MporpamyBaHHs (OOIl) — e miaxia 10 MOJECIIOBAHHS Ta

Oprasizatii Koay. }IKud% meroan OOILI 3aCTOCOBYIOTHCA HpaBI/IJILHoOBC%HH JOTIOMararoTh

il {CAY/CTBODIOB MPOCTHIA 1
1o I/IKp UBH

o]
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' 1©u ' MEH P3BOJISIE 3ACTOCOB BaTlQ@anHi eyl Ha BeO-
¢QITH IQCH B1AO ¢ | BHE CH En 1 0
- ——B1700 Naseis BIATOBAHOT TY—4H

IHTEPAaKTHBHI KapTy, a0o k 2D / 3D aHimarliro, a MOXe mepeMoTKa BIACO B IJICEP] 1 T.J1. —

=

BH €Te [BAJLIE 33 BCE — IIbOTO HE 6yn0C9 @3 JavaScript. Lle
FPETiN) aTOINANYBY
(HT €.

Moy JavaScript knacu(piKyrOTb SK NPOTOFUNHY (MIAMHOKHHA 00’ €KTHO-

OPIEHTOBAHO1), CKPUIITOBY MOBY MPOTPaMyBaHHS 3 JAMHAMIYHOK THUMi3amiern. OKpiM

butburicts aiit B JavaScript Bukonyetbes 3 HTME=ctopinkoro. B JavaScript cropinka

npeactapieHa y Burisal 00'ektHoi moaen DOM (Document Object Model). Byab-ski aii 3

SViSIRsYiEaeRAIHIA

3.3 TexHoJ10riT AJ151 CTBOPEHHSI KAPTH TA BizyaJsizamil
reonpocTOpoBUX JaHUX, 0i0jioTexka Leaflet Ta it anajoru

CTallOHAPHUX TIATPOPM 3 uncia Tux, 1o miarpumyross HTMLS 1 CSS3.
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s APl — onna 3 m&GRbI mom JISAPHUX

.- : h | | %K
] 9 e’ B rd g et ,

milp]( I

MOJCIIE, B1I0OP@KAETHCS 0A30Ba KapTa

110 HAKIaJarThHC TOBEPX HEI.

3. I'pynogi tunu (LayerGroup, FeatureGroup 1

4. Kepyroui enementu (Zoom, Layers 1 T.1.).

;
Q1A SK1HATTAOTH

MO>KJTUBICTh OTPUMYBATH 1H(HOPMALIIO PO, CTBOPEHH1 KOPUCTYBadeM, Qirypu|[7].

|

J1711 MQJTFOBaHHS 6[BODIO€TBC$I OKpEMUH [ap Ha KapTi, Ha ;{KOMEZ OBiI[6yBa€TBC$I BECH

MBI RO
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BUXIJTHUWA KOJ BIAKPUTUH JUIsl pEAryBaHHs,-a/1€ HEMAE MOKIIMBOCTI CTBOPECHHS

CBOIX KACTOMHMX TOJIB Ta O0’€KTIB HA KApTl, TOK JUIsl BUPILICHHS 3a/1a4l HE

. O OO
3 0 1@0 — | PILICHHS @ D CTY HITX
METOJIB Ta KJIACIB, ai¢ BiH JI0 ' ( VHKIITOHAJTEHOCTTI, TOX

3POOHM

10 MIATPUMYE KOPUCTYBAIIbKI PILLICHHS JJI MOAAHHS B KOA, Ta (PYHKIIOHA JJIs

po0OTH 3 TeorpagpIUHUMU JAaHUMU JTy>Ke O1LTHUM. [ 10 1€ 0THOTO HEIOTIKY MOKHA

[BiCTb [pOORTN O3/ 6
OINBIIICTE BIAYMUX
ngﬁ

BUWINOB OOMEXKEHHMA Yy MOKIMBOCTSX, SKI HE 3aJ0BUIBHATH PIMIEHHS BCIX

—

npoliieM, H_IOdIOCTaIOTB B NPOEKTI. Takoxx miaTpumye Jm%e C(D}GOJ SON ¢opmar

HIX KgPT.
artbgraph )~ [MpoayxT pin I 4

TaKOX OJMH MporpaMict 6e3 komaHau. Mae Macy Bi3yallbHUX €(PEKTIB AJis

]
]
]
J
]
1
1
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b TaKl, 110 HE MaE KOQ{QHma, HAOPUKJIA]
r% | ‘ ! %‘ iB

Bci i piteHHst 0€3K0ITOBHI, TOX iX OyJIO IETAIbHO BUBYEHO, a0u 00paTh cepel HUX

7 10HAI BIJIQBIIA€ 32 OCHOBHY 33p4'Fy) IPOCKTY, TOXK €
SIK BUSIBUINOOH 1 ¥ A ) 1| T4 ;
3aiAvll CTBOPEHH : cap, UTH ¢Ta)

po3riial  OyJa0 BCTAHOBJICHO, IO OUIBIIICT 3

KPALIOLo, a

MOKIJIMBOCTSMMU JIJIsl BUPILICHHS MOCTABJICHHOT 3a7a4i. butblicTe 3 HUX nmoTpedye jQuery

KOPHCTYBALbKAX I[UIArIHIB 1 BHCOKAM PIBHEM aOCTpakiii, BOHA 3aCIY>KEHO CTaja

JspH iy ‘A3aHHS 3a1a4, WO NOB a3api B reorpadicro Ta
D HN
D

3.4 TexHoJiorii 1151 B3a€EMOAIT 3 cepBEpOM

KJTaTAEThes X Og
npodn X 3 cqOo1p. OTppw

MOkeMo 3a normomoror HTTP-3amutiB 3acobamu Java

eript. s iboro Oyna BUKOpUCTaHA

TEXHOJIOT1sl aCHHXPOHOTO 3BEPHEHHS 0 CEPBEPY M Ha3Bor0 AJAX.

TexH14HO, 32 7omoMOrorw AJAX MoxHA OOMIHIOBATUCS OYy/Ib-SIKUMHU JJAHUMU 3



38

4. binapHi naHi, (aiinu — nabararo piauie, B CE&CHI/IX Opay3epax € 3py4Hi 3ac00u

JUTS HUX.

s ' O1 , T
XmlHtt u S@I/I BMi
1 BAKOPHACTaHH1
1. KopucryBau 3aX0QuTh HA BEO-CTOPIHKY 1 HATHCKAE HA IKHI-HEOYb i €JIEMEHT.
) Havae, sKa I1HGOPMANT) HeoOXiaHa it

alli

Ta, HA Ky [PUALIOB 3aIuT.

4. CepBep NOBEPTAE JIULIE Ty YACTHHY IOKYME

5. CKpHINT BHOCHTH 3MIHH 3 YPaxXyBaHHSAM OTPUMAHOi 1H(popmaltii (0€3 MOBHOTO

171

Y.

5

Java BlI[plBHH€TBC$I BII[ THITOBHUX HpeI[CTaBHI/IKlB lHTepHpeTOBaHI/IX MOB, CCPCa AKUX
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\ P I TP WJT¢BO BUKIIMKAETHCS IHT tatopoMm. Ta Bce
a ' Ba Kpu CTH—Kpo ¢ OCH 1

anaparHoi MOPTAaTMBHOCTI MporpaM Java, Tak I1I0 OporpaMu Ha Iiii MOBI MOKHA

— Qyp-T0 Windows, Lin%@l Mac OS — 0e3

Java aBiise 3 cebe MOBY 3 C-nOJIOHUM CHHTAKCHEOM 1 CX03Ka B [IbOMY BiTHOILICHHI HA

C++ ta C#. Tax 1110, SKIIO BaM JOBOJWJIOCH MPAIOBATH 3 OJHIEIO 3 IUX MOB, BaM OyJie

00

K O3Ha4Ya€ Te, M0 BaM HE MOTPIOHO BPYUYHY CKATH MaM4Th 3 IOIEPEIHBO

BUKOPUCTOBYBAaHUX O0'€KTIB, Ik y C++, OCKUIBKM 30upad CMITTS Oyae poOUTH wLe

ar @

[
[
[
P B
[
[
[

J03BOJISI€ BUPIIIYBATH 3aBJAHHS CTBOPEHHS TPOMISIKHX, i€ B TOM K€ YaC THYYKHX,

JIOTIYHHX Ta PO3LIAPIOBAHUX CHCTEM.

@)
fgl BUKQPHCTPBYETHCS
it} me@ngﬂ POrpAMHOLY KO

HaJa€ MOXIMBICTh MoOynoBu 3pyuHoro REST

Bi10OpaskeHHsAM. Takuii web-101aToK JIETKO MATPUMYBATH Ta PEAAryBaTH, a[Ke Spring

€Hb ) OLEIJOCYT BUHUKAIUUX Tpo0aeMIip nodyaosi Oy 1b-

p< y’

0 NPOEKTYye€ MailOyTHIH 3aCTOCYHOK, B HAsBHOCTI HAOOpW 1 Juis noOyaoBU BeO-

AIITYRAHH

CTOPIHOK, Jist p06%51/1 3 pensuiiHUMU 0a3aMu  JaHUX. CloudDHC%KeT MPECTABIISIE

~

pI3HUMU

11 PyHKIA
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MSIL YKoalHK

Jlana cucrema nependadae MaHIMyJISALIi 3 BETMKOK KUIBKICTIO TaHUX KOPHCTYBaya,

NOKPALICHHS e TPOAYKT 100pe 3apEKOMEHIYBAB ¢eHe HA PUHKY.

CVYB/I PostgreSQL —cucTtema ynpapiiiHHS JaHUMH, 10 OA3yEThCS HA MOBI1 3aIUTIB

do) maxccumagbomy
1

3. TliaTpuMye HaCHiAyBaHHS.

4. Jlerko po3MuUpPrOETHCS Ta MOAU(DIKYETHCS.
N ®

N Higrpm MeAN(HKaETo 0a;

CCO), mo mpakTuuHO NOQ30ajisic HEOOXITHOCTI CTBOPIOBATH
2

IIX THITIB.

11,




MBM yﬂ@@@@ﬂﬂﬂ%
51N YR
51N YRR
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4.1 Crpykrypa 0a3u 1aHuX

O
UK, O 90y OB Ha t L
30¢pir aHl B;mny. MS%

— Fields — cnucoxk nosiB kopucTyBayva.

— Measurements — BUMIPU NIEHETPOMETPA.

3. coordinates — KOOpAMHATH MOJIS: TEKCT.

4. enabled — n}&uesJ:[aTHiCTb QJIA; JIOTTYHUM THII.

At — [13T1a CTBQPCHHS\ 1R
& ip@i UL TS Tk

Kosexiigs Measurements:

1. 1d — yHikanpHUil 11eHTUDIKATOP.
frdefe

opau

IHCYHA
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Ml [CTPYK

T 0
c 0 11 OBaH
CTBOPEHH1 MOJYJIIB, III0 BUKOHYBATUMYTh MIHIMAJIbHO-BU3HAYEHUI (PYHKIIIOHA.

hi (o) | PO3LIAPEHHS cepBiC@@)KeH MIKpOCEPBIC

AKWiCh 1AHTU(]IKATOP, HANMpUKIaA token-Kiroy, mo o

aBTOpU3allli 10 BEO-CUCTEMH.

OpOrpamu.

2. JlonaBaHHS HOBUX €JICMCHTIB.

1. GET — orpumye.
2. POST — Bianpa.se.

e
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-y El ma 1§17n30cﬁ QO
. n& LnortaHi o 1 BEO- DE&EM‘H

apXITEKTYPHUX MOAYNIB. B CTPyKTypi mpOeKTy BHAUIEHO Taki OCHOBH1 yactuHu: Fields

(noas), Measurements (Bumipn), View (MmaHinyismii 3 DOM), CB\/&p (kapta) Draw

—

e

)
(Bij HUX (A3 1),| Server (R3 15/3/
BB SR

A
— Fields — momynb, 1o BkIto4ae B cede Kac

peai3yroTh BJIACTHBOCTI CYTHOCTI: name(HaszBa moiist), coordinates(kOOpaAWHATH MOJs),

otkmii_omuc ocobmdsbereii o0sacTi),

o

B i
C 10 Hb a

TC

Aal

e

OJTHOIMEHHMIA KJTAaC [Isl MOACIFOBAHHS KOPKHOTO BUMIPY|B [MEKaX BEO

CJIyXauiB MOJIN I €JIEMEHTIB BEO-CTOPIHKH.

— Draw — BiH%BewaCH 1HIIIAJT13a111s BCIX KJIAC1B Ta METOIIB /i1l poOOTH 3 MaMolo,

4 |cfBOpents.| pEIatyBaHRg Ya/3(e
d a@ea}@ nts| Ha Kapbhi 7a

JOMOMOTORO BI3yaJIbHUX 1HCTPYMEHTIB 010mioTekn Leaflgt Draw. Takoxk

[
[
[M
[
:
[.
[
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o0 HIA

Po6Gora 3 cucreMoro He TOTpedye HISIKOT IHCTANISILST YU TOJATKOBOTO MPOTrPAMHOIO

Opgy3epy— baxkaHo maru CTaljgHylii IHTEPHET Ta

0 TYBa4a 3 CHCTEMOIO OO0
i o ICTUTB\Y\( 1 ' )

3 ceOe BIacHE KOPHCTyBadya CUCTEMH. AJMIHICTPATOP K HE MPEIACTABICHUN OKPEMUM

AKTOPOM B CHUCTEMI, TOMY W10 HEMae HEOOXITHOCTI MOCTIHHOrO BTPYy4YaHHs A0 poOOTH

, ) N @)@
1. B 1O OCT1UN
e %

% &
BKJIKOYAC€ BAPITUBHICTL MJIA IHOKPAIICHHSA User XPIricnce BiI[ KOpUCTYBaHHA CHCTCMOIO.

®

yCiMa BUTIKAHOUYMMU HACTIAKAMH Ta MOKIIMBOCTSAMH, €Xtend CTPKIJIKA BKa3yIOTh HA
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MSHINE = Sl

VY X041 BUKOHAHHS AWIUIOMA po3po0JicHa yHIKaIbHA BEO-cHCTEMA JUIs Bi3yani3arlii

sKa 30epirae B co01 1H(OPMAILIIO TPO BC1 MOJIsi TA BUMIPU MOTOYHOTO KOPUCTYyBaya CEPBICY.

aHa CUCTEMA BLANOBIIAE CIUCKY MOCTABJICHUX 3a/1aY;
pdHa Ka s B1IQOpaN CQIHGDD PMALTIH
II C@ A1 PB

texuoyiorii REST API.

3. HamaHo MOKJTMBICTH CTBOPIOBATH BJIACH1 00ACTI-MOJIS HA KApTI BEO-CATYy.

pCrbfie P
JUTS| BU3H

B13yJTI3YIOTHCS Y enfmtbaiouomy BikHi.

Gl

. InTepeiic BKIIOUaE MOKIIMBICTD PEAAryBaHKst ICHYFOUMX MOJIIB 3 OAHOYACHUM

OHOBJICHHSM 3HA4YEHb B 0a3i JaHUX.

V5N YioaiHmU
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o c@@@@%ﬁﬂﬂ Y

I.  Konkypc CTapTaniB Sikorsky Challenge [EneKTpOHHHﬁ pecypc] — Pexum

sikQTsky lenge com.
3. HTTP [Enextponuuii pecypc] JKAM  JIOCTYyNy A0  PeCypcey:

https://developer.mozilla. org/ru/docs/Web/HTTP.

Q0O
sadm tl Sets( Q (s TENE KTPORHMIT) petypC]| —
y D 1 pey| htt 1/@/ w
5.  ®muaran /1. JavaScript. [TogpoOHOE PyKOBOACTBO [SHeKTpOHHLIﬁ pecypc] /

1.  @®mwaran. — 2012, — C.  524-550. — Pexum = gocryna:
' drobroe-rukovodstvo-6-¢-iZdhiiie-1814274/ .

sl el iz

7. Leaflet Documentation [EnekTpoHHHMIA pecypc] — PexxuMm aoctyny 10 pecypey:

0.htm].
tati SKTp
Sarui i)
e

9.  Visual Studio Code [EnektpoHHuid cypc] — Pexum goctymy:

Pe

https://code.visualstudio.com/

AUCHHA

LIUIBHOCTI IPYHTIB METOAOM 3aMmilieHHst 00'emy [EnexkTponnuii pecype] — Pexxum moctyny

2311 €.
¢,/2009.
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