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1. OMUAC HABYAJBHOI JUCHMUIIITHA

Merta

®opMyBaHHS y CTYACHTIB 3arajlbHOTO YSBICHHS TIPO
kaprorpadiuni WEB-cepsich, sik cnoco0y oTpuMaHHS 1
MOIIMPEHHSI TPOCTOPOBOi  1H(oOpMaIii, 3a0e3nedyeHHs
3aCBOEHHS BIJOMOCTEM MpPO TEOPETHUYHI 1 MPAKTUYHI
ocHoBu WEB-kaptorpadii; 3ade3nedenns (hopmyBaHHS
yMiHb 1 HaBUYOK BHUKOPUCTaHHS Ta CTBOPEHHS
kaptorpadiunux WEB-cepBiciB ams Bizyamizarii
KapTorpadiyHuX JaHUX.

KomrieTeHTHICTD

CK25.1.5 3nanns ocHoB BeO-kaprorpadiunoro API,
CydyacHHUX  KapTorpadiuHMX  CTaHJapTiB, CEpBICIB
JIOCTaBKU JIJAHUX, 0COOJIMBOCTEHN 30€peKeHHS Ta
opraHuzaiii  JocTynmy A0  TeoJaHuxX  Oararbox
KOPHUCTYBauiB.

Pe3ynbrar HaBuaHHA

I1P29. BukopucTOoBYBaTH 3aco0M IPEACTABICHHS Ta
NOIIMPEHHS TMPOCTOPOBOI 1H(OpPMaIli, 3aCTOCOBYBaTH
IporpamHi 3aco00M Ta CydacHi MPOTrpaMu JJisi CTBOPEHHS
BeO-kapTorpadiuHuX 3aCTOCYHKIB JIJI1 PO3MIIIICHHS B
Mepexi [HTepHer.

ba3oBi 3HaHHS

1. TeopeTuuHi Ta TPAKTUYHI OCHOBU CTBOPEHHS
kaprorpadiunux WEB-cepsicis;

2. [IporpaMHi 3aco0uW Ta Cy4yacHI Mporpamu s
ctBoperHss WEB-kapTorpadgiyHmx 3aCTOCYHKIB;

3. OcobauBoCTI oopMIIeHHS KapTorpapiyHuxX
MaTepiaiiB g PO3MIIIECHHS B Mepexi [HTepHeT.

ba3oBi BMiHHA

1. BukopucTtoByBaTH HOBI 3aCO0M MPEICTaBIEHHS Ta
NOIIKUPEHHS TPOCTOPOBOI 1H(POpMaIIii;

2.3acTOCOBYBAaTH TMpOTPaMHiI 3aco0M Ta CydacHi
nporpamu ans crBopeHHs: WEB-kaprorpadiunux
3aCTOCYHKIB;

3. Opopmnatn  kaprorpadiuHi ~ marepianu  Ta
po3MilyBaTH  KaprorpadiuHi JaHi B MEpexi
IHTEpHET.

ba3oBi HaBUUYKH

3HaTH TPUHIWNKA CTBOPEHHSA KapTorpadiqHoro BeO-
cepBicy

[Tor’s3aHi criadycu

[Tortepeus qucHMILTiHA

['eoindopmaruka ta I'IC

Hacrynna nucuumiina

[TpuitasaTTs pimens 3acobamu ['TC

KinekicTs rogua

aexkuii: 30 rox.;
nabopatopHi 3aHsaTTs: 30 TOT;
caMOCTIiHa poOoTa cTyJeHTiB: 60 roj.




2. MIPOT'PAMA HABYAJIBHOI JUCHUILITHUA

2.1 Jlexkuiiini MmoxyJti

Kox

Ha3zea moxyins ta Tem

KinpkicTs roauu

ayJUTOPHI

CPC

3M-JI1

Ocnoeu WEB-kapmozpagii

* Bcmyn. TlorarTs kapTorpadgiqyHOro BeO-cepBicy.
«Web mapping service») 1 BeO-
KapTorpadiueckix cepriciB. IcTopis po3BUTKY
BeO-kapTorpadii. Bipryansni rmodycu (Google
Maps, Google Earth, Virtual Earth, ArcGIS
Explorer).

» [ngpacmpyxmypa npocmoposux oaHux
(111/]). Knacudikanis BeO —kapTorpapiyHux
cepaiciB. [Ipotokon Web Map Service. Be6-
kaprorpadiunuit API. Ctannaptu B
BeOKkaprTorpadii. BiakpuTuii reornpoctopoBuii
koHcopiiiyM (OGS). WMS, WES, WCS. Po6ora
3 Google Maps API. CTBopeHHs kapT Ha
JavaScript. Kaprorpadiunuii cepic
OpenStreeMap. CTpyKTypa Ta TUIIH TaHUX
OpenStreeMap. [lepciekTuBH po3BUTKY BEO-
kaprorpadii. MoxIMBOCTI Ta 0OMEXKEHHSI BEO-
CEpBICIB.

» Apximexmypa kapmozpagiunux éed-cepsicie
Jlxepena nanux 1js BeO-kapT. BiTun3HsHI Ta
3apyOiXKH1 MPOTrpaMHi MPOAYKTH JIJIsl CTBOPEHHS
BeO-kapTorpadiunux noaaTkiB. [Ipu3zHaueni s
kopuctyBaua ['IC (ArcGIS, Mapinfo, QGIS,
gvSIG).

2+5

3M-JI2

Ocnosu po3pooxu kapmozpagiunux WEB-cepeicie

» Texnonoeciuni cmpameeii Web-I'IC cepsepis.
Apxitektypa WebGIS-cuctem. Cxema. OcHOBH
(GYHKITIOHYBaHHS Ta MIKIPOTPAMHOT
B3a€MO/I1i KOMIIOHEHTIB KapTorpadidyHuX BeO-
cepgiciB. [Ipu3HaueHa jist KopuctyBaya BeO-
kaprorpadia. Po3paxoBanuit Ha OaraTo
KOPHUCTYBaYiB OCTYII 10 T€OTaHUX.
Kpayacopciur. Kaprorpadiuni Bed6-cepBepu
(MapServer, GeoServer 1 iH.). MOIYJb
Bi3yanizailii npocropoBux aanux (Leaflet js,
OpenLayers).
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* Q21510 po3pobHUKIE npocpamuoco 3abesneuenns. |4 1+5
BinbHe nporpamue 3a6e3nedeHHs A1 CTBOPEHHS
BeO-KkapTorpadiunux ceppiciB. CtangapTu B BeO-
kaprorpadii. [I[paBoBi MUTaHHS BUKOPUCTAHHS
[aTepHeT Ta iHdopMmarii B [HTepHeT. ABTOpPChKE
paBo, 1ieH3ypa B Internet.

» [Ipoexmysanns i oghopmaeHHs kapm 05 4 1
KapmoepaghiuHux eeb-cepsicis.

[Ipoexkiist KapT 1 IPOEKIis JaHUX.
Macmrabuuii psig. ['enepanizanis 1 opopmieHHS
nanux. Criocobu Bi3yanizaiii kaprorpadiqHoi
iH(opmMmartii B [HTepHeT.

3aikoBa KOHTPOJIbHA poOOTa 3)

Pazom: | 30 24

KoHncynpTamii:

Ky3niuenko CiTiana JIMuTpiBHA, MOHEILIOK 12* — 14% rox. 320 aya. HIIKNel

2.2 llpakTryni Mmoay.i

Kinekicts rogua

Kox Ha3zBa moayns ta Tem :
aynuropsi | CPC
3M-II1 | 1) ITybnikaris Ta penaryBanas kapT B ArcGIS 6 7
Online
2) CTBOpEHHSI Ta CTUITI3AIlisl KApT Ha OCHOBI POOOTH 6 7

¢ kaprorpadiuaum cepicom OpenStreeMap

3M-I12 | 1) CtBopeHHs iHTepakTUBHOI KapTu 3 Leaflet 6 7
2) Incransis Ta HanamryBaHHs GeoServer. 6 7
OcHoBU cTBOpEHHs 0a30BO1 IHTEPAKTUBHOT KapTH B
GeoServer
3) PoGora 3i ctinsimu B GeoServer. HamamryBauHs 6 8
CKB/I PostgreSQL Ta po3mmpenus PostGIS
Pa3zom: | 30 36

[epenik 1abopaTopiii Ta J1abopaTOPHOTo 00JIaTHAHHS:

JIabopaTopHi poOOTH IPOBOJATHCA B KOMIT IOTEpHUX Kiacax kadeapu iHdopMariitHux
TexHoJorin (ayn. 319, 324, 327, 328, 329). [1ix yac npoBeaeHHs 1a00paTOPHUX POOIT
BUKOPUCTOBY€EThCSI HAacTynHe nporpamue 3ade3nedyeHHs: ['IC-nmaketn ArcGIS, QGIS,
cepep GeoServer, CKBJI PostgreSQL Tta posmmpenns PostGIS, 06i6mioreku
OpenLayers Ta Leaflet.

KoHcynpTarii:




Byunrcska IpuHa BikropisHa, BiBTopok 12% — 14% rog. 330 ayn. HJIKNel

2.3 CamocrTiiiHa po00oTa cTyJAeHTa Ta KOHTPOJIbHI 3aX011

Kon . Kimpkicte|  Ctpok
3aBnanHa Ha CPC Ta KOHTPOJIbHI 3aX0I1
TOIWH | IPOBEICHHS
3M-JI1 |e IligroToBKa M0 JEKIIMHUX 3aHATH 4 1-6 TwxHI
o IligroroBka 10 MOIyIBbHOI KOHTPOJIBHOT poOoTH Ne 1 3) 1-6 TuxHi
e MonaynbHa koHTpOBHA poOoTa Ne 1 (000B’s3K0BA) 7 TUK]JICHb
3M-JI2 |e IligroroBka a0 JEKIIHHUX 3aHATH 5 7-15 TroxH1
o IligroroBka g0 MOIYJIHLHOT KOHTPOJIBHOI poOoTH Ne 2 5 7-15 Troxul
o MopynbHa KOHTpOJbHA poboTa Ne 2 (000B’s13K0BA) 15 TnxneHp
3M-II1 |e miArOTOBKA IO YCHOTO OMMUTYBAHHS HANEpe10/IHl 4 1-6 TuxHI
BIIMOBIAHOT J1abopaTopHOi po60TH (000B’A3KOBE)
e IIIITOTOBKA JI0 3aXUCTY 3BITY 3 1a00paTOPHUX POOIT 5x2=10 | 1-6 Trxmi
(000B’sI3KOBHIN)
3M-I12 |e miATOTOBKA 10 YCHOTO ONMMUTYBAHHS HaMepe10/IH1 7 7-15 TrxkH1
BIIMOBIAHOT J1abopaTopHOi pod60oTH (000B’A3KOBE)
o MiJAFOTOBKA /IO 3aXKCTY 3BITY 3 1a00PAaTOPHUX POOIT 5x3=15 | 7-15 TrKH1
(000B’s13KOBHIN)
3anik 5
Pa3zom: 60

1. Memoouxa nposedens ma oyiHi0BaAHHI KOHMPOIbHO20 3ax00Y 0Jisi 3M-JI1

KoHTpob MpOBOAUTHCS MICHs BUBYEHHS JICKIIMHOTO Matepiairy Moayiis 3M-JI1
B (GopMi MHUCBMOBOI MOIYJIbHOI KOHTpOJbHOI poOotn MKP-1 B sKkifi cTyaeHTH
BIIMOBIAIOTh Ha 5 3amuTadb. Pe3ynbraté pobOTH OGOPMIIIOIOTHCS HA OKPEMOMY
apkymi. Yac, mo Buainsierbcss Ha BukoHaHHa MKP-1 BusHauaeTbcss mpu Bujayi
3aBJIaHHS 1 HE MEpeBUILYy€E 1 akageMIuyHOT TOJIUHH.

MaxkcumainbHa OIliHKa 32 KOHTpoJibHY po6oTy MKP-1 cknamae 25 Ganis, abo 5
Oayin 3a KOXKHY TIPaBUJIBHY BiJIMOBI/Ib.

Kputepii olliHIOBaHHS pPE3yJIbTAaTiB KOHTPOJBHOTO 3aXOAy: BiIMIHHO (22-25
6aniB); noobpe (18-21 6ani); 3am0BUIbHO (15-17); HEe3an0BUIBLHO (MeHIIIE 15 GaniB).

2. Memoouka nposedents ma OYiHO8AHH KOHMPOJIbHO20 3axX00y 0 3M-JI2

KoHTposb npoBoauThCs MicCisi BABYCHHS JIEKLIHHOTO MaTepiainy Moayis 3M-J12
B (opMi NMHUCHMOBOI MOAYJIBbHOI KOHTpOJbHOI pobotn MKP-2 B skiil cTyneHTH
BIJINOBIIAlOTh HA 5 3amuTaHb. Pe3ymbratéi poOOoTH O(QOPMITIOIOTHCS HAa OKPEMOMY
apkymi. Yac, mo Buauisierbcs Ha BukoHaHHs MKP-2 Bu3Hauaerbess mpu Bumadi
3aBJaHHS 1 HE MepeBHIye | akaeMiuHOT TOJUHHU.

MakcuMalibHa OIliHKa 3a KOHTpoJbHY podoTy MKP-2 cknanae 25 6ainiB, abo 5
OaJin 3a KO’KHY IIPaBUJIbHY B1JITIOBI/Ib.




Kputepii oliHIOBaHHS pPE3yibTaTIB KOHTPOJBHOTO 3axojy: BiAMIHHO (22-25
6aniB); nobpe (18-21 6ani); 3am0BUIbHO (15-17); HE3anoBLIBHO (MeHIIIE 15 GaniB).

3. Memoouka niocymko8020 OYIHIOBAHHS KOHMPOJLHUX 3AX00i8 0/ BCIX
JIeKYIIHUX MOOYI8

[TimcyMkoBa oIliHKa 3a BCl JISKIIHHI MOJYJI JIOPIBHIOE CyMi HaOpaHuX OalliB 3a
nekiiiai moaymi 3M-JI1 1 3M-JI2 ska He Moxe mnepeBuinyBatu 50 OanmiB. SKIIo
000B’SI3KOBI 3aX0/IM KOHTPOJIO BUKOHYIOTHCS CTYJICHTOM TIICIIS CTPOKiB, BU3HAYCHHUX
y Mporpami HaBYAJIBHOI JUCIHHUIUIIHKM, KUIBKICTh 0ajiB, 110 MOXKE OTpUMAaTH CTYJCHT,
HEe Moe nepeBulryBaTi 60% Big MakCUMaIbHO MOXIIMBOIL JIJIs1 1i€T (hOpMH KOHTPOJTIO.

4. Memoouka npoeederHs. ma OYiHIBAHH KOHMPOJIbHO20 3ax00y 0 3M-111

3a mpaktuuHuid Moxynb 3M-I11 BcTanoBneHa makcumalnbHa olinka 20 Oaiis.
[Tpaktnunuit Mmoayns 3M-II1 cknagaeTbes 3 ABOX J1aOOpPATOPHUX POOIT, 3 KOXKHOI 3
SIKAX BCTAaHOBJIEHA MaKCUMaJIbHa oriHKa 10 Oais.

KoHTpoJib 110 K0KHi TabopaTopHiit poOOTI MPOBOIUTHCA B (popMmi:

— YCHO20 Onumy6arHs TPU MIATOTOBII O KOXKHOI JJabopaTopHOi poboTH 3
METOI0 JOMYCKYy 10 ii BHKOHaHHS (KUIbKICTh 3alUTaHb — J0 3,
MaKCHMaJlbHa KiJIbKiCTh OaiiB — 3),

— 3axucmy pe3yrbmamie 1a0OpaTOpHOI POOOTH HABENEHWX Yy 3BITI A0
nabopaTopHoi poOOTHM (KUIBKICTh 3allUTaHb 3aJIEKUTh Bl X0y
BUKOHAHHS CTYJEHTOM POOOTH 1 SKOCTI 3BITY, MaKCHMallbHa KIJbKICTh
oaiB — 7).

J71st KOXKHOT J1abopaTOpHOT pOOOTH, SIKILO CTYJEHT 33 YCHE ONUMYEAHHS
oJiepkaB 2 1 MEHIIIe OaliB BiH HE JOMYCKAETHCS 10 BUKOHAHHS POOOTH.

JInst kokHOI 1abopaTopHOi poOOTH NP 3aXHUCTI PE3yJbTaTiB CTYACHT MOXKE
oxepxkatu Big 2 10 10 6amis.

[TiZIcyMKOBOIO OIIIHKOIO 3a KOXKHY JlabopaTopHy poborty Oyae cyma OamiB 3a
YCHe onumyéanHs 1 3axucm pe3ynvmamis. SIKIo 00O0B’SI3KOBI 3aX0IW KOHTPOIIO
BUKOHYIOTbCSI CTYJEHTOM MICJsI CTPOKIB, BH3HAYEHUX Yy TMporpami HaBYaJIbHOI
JUCLUIUIIHY, KUJIBKICTh OaiiB, 110 MOXXE OTPUMATH CTYJEHT, HE MOKE MEPEBUILYBATH
60% BiJ MaKCUMaJIbHO MOXJIUBOI 7151 L1€i (POPMU KOHTPOJIIO.

[1i1cyMKOBOIO OIIHKOIO 3a nmpakTuyHuit Moayns 3M-II1 Oyne cyma 6aniB 3a BCi
nabopaTtopHi poboTu. Kpurepii oliHIOBaHHS PE3yJbTAaTiB KOHTPOJIHHOTO 3aXOJy IS
3M-II1: 18 OamiB 1 Oimpiie — BiamiaHO, 15...17,9 — noGpe, 12...14,9 GaniB —
3aI0BUILHO, MeHIIIE 12 0aliB — HE3aJ0BUILHO.

5. Memoouka nposedenns ma oYiHOBAHH KOHMPOJIbHO20 3aX00y 0as 3M-112
3a npaktuuHuid Moayis 3M-II2 BcraHoBieHa MakcuMalibHa oniHka 30 Oasis.
[Tpaxktuunuit mogyns 3M-I12 cknmagaeThes 3 TpbOX JTaOOPATOPHUX POOIT, 3 KOKHOI 3
SIKAX BCTAaHOBJIEHA MaKCUMaJIbHa oriHKa 10 Oais.
KoHTposb 110 K0KHi# TabopaTopHiit poOOTI TPOBOAUTHCS B (hopmi:
—  YCHO20 OnumyeaHHs TPU MIATOTOBII O KOXKHOI JIJaAOOpaTOpHOi poOOTH 3
METOI0 JIOMYCKYy M0 il BHUKOHAHHS (KUIBKICTh 3alUTaHb — 10 3,
MaKCHMaJjbHa KiIBKICTh 0amiB — 3),



— 3axucmy pe3yabmamie Ta00PaTOPHOI POOOTH HABEJAEHUX Y 3BITI J0
JabopatopHoi  poOOTH (KIIBKICTh 3alUTaHb 3aJICKUTh BIiJl X0y
BUKOHAHHS CTYJIEHTOM POOOTH 1 SIKOCTi 3BiTYy, MakCHMajbHa KUIbKICTb
OamiB — 7).

J51a koxHOT 1a00paTopHOi pOOOTH, AKILO CTYACHT 33 YCHE ONUMYBAHHSL
oJiepkaB 2 1 MeHIe OaiB BiH HE IOMYCKA€ETHCS 10 BUKOHAHHS POOOTH.

s koxHOI mabopaTopHOi poOOTH MPH 3aXMCTI PE3yIbTATIB CTYIEHT MOXKE
onepxkatu Big 2 10 10 Gamis.

[TiZIcyMKOBOIO OIIIHKOIO 3a KOXKHY JlabopaTopHy poboty Oyae cyma OaiiB 3a
YCHe onumyeauHs 1 3axucm pe3yibmamig. SIKIIO 0OOB’SI3KOBI 3aXOJUd KOHTPOJIIO
BUKOHYIOTBCSI CTYJCHTOM IICIIs CTPOKIB, BHU3HAYEHUX Yy TMPOrpaMi HaBYAIBHOI
JOUCIMIUTIHYU, KUTBKICTh OaiiB, [0 MOXE OTPUMATH CTYJEHT, HE MOXKE MEepPEBUIIYBATU
60% Bix MakKCUMaJIbLHO MOYJIMBOI IS 1T1€T (HOPMHU KOHTPOJTIO.

[1iIcyMKOBOIO OIIIHKOIO 3a MpakTuYHui Moayins 3M-I12 O6yne cyma 6aniB 3a BCi
nabopatopHi pobdoTu. Kpurepii oliHIOBaHHS PE3yJbTATiB KOHTPOJIHHOTO 3aXOJy JUIs
3M-I12: 27 OGamiB 1 Ouabiie — BiaminHO, 22...26,9 — nobpe, 18...21,9 GaniB —
3aJI0BLILHO, MeHIIIE 18 0aiiB — He3aJ0BUILHO.

6. Memoouka oyiniosanHs 3a 6Cima 3MICMOBHUMU MOOYISAMU
[TincymMKoBOIO OIIIHKOIO 3a BciMa 3MicToBHUMU Moayisamu (O3) Oyme cyma
OaJtiB 3a JIEKU1MHI Ta TPAKTUYHI MOJTYIIL.

[. Memoouxa nposedents ma oyiHO8aHHs NIOCYMKOB020 KOHMPOIbHO2O0 3AX00Y
[lincymkoBUii  KOHTPOJIBHMM  3axXiJi TMpOBOIUTBCA Yy  GopMi  3aliKOBOi
KOHTpoJibHOT po6oTu (3KP) TecToBOro THITY B sIKi¥ CTY/IEHTH BiMOBINa0Th HA 20
3anuTaHb. Pe3ynbratu poOoTH 0POpPMITIOIOTHCS Ha OKpEeMOMY apkyiiii. Yac, 1o
BUJIITISIETHCS. HA BUKOHAHHS 3aJIIKOBOT KOHTPOJIBHOI pOOOTH BU3HAYAETHCS MIPU BHUIAU1
3aBJaHHS 1 HE MepeBHIye | akaeMiuHOl TOJUHHU.

CTyleHT BBaXKAETHCA TOMYMIEHUM 10 MiCYMKOBOTO KOHTPOJIIO 3 HaBYAIBHOI
JTUCLUUIUIIHY, SIKIIO BIH BUKOHAB BCl BUAM POOIT MOTOYHOI'O KOHTPOJIIO, MepeadadyeHi
MpOrpamMor0 JUCHUILUIIHK 1 HaOpaB 32 HAKOMUYYBAJIBHOIO CHCTEMOIO CyMy OaiiB He
MeHme 50% Bi MakCMMalbHO MOXJIMBOI 3a TeopeTuuHy (Oinbimie 25 OaniB) Ta
npakTuyHy (Oibiie 25 0aniB) YaCTUHU AUCLUUILTIHU.

MakcuMalnbHa OIliHKa 3a 3allikoBy KOHTpoiabHY poboty (O3KP) ckmamae 100
O0amiB. OIliHKa CKBIBAJICHTHA BIJCOTKY TNPaBWJIBHHUX BIJMOBIACH Ha 3alUTaHHS.
Kpurepii oriHoBaHHS pe3yabTaTiB 3aJ1KOBOI KOHTPOJIbHOI poboTu: 90 GamiB 1 Oiibiie
MpaBWJIBHUX BIJIOBieH — BiaMiHHO, 74...89,9 OamiB — mobpe, 60...73,9 GamiB —
3aJ10BIILHO, MeHIe 60 0ajiB — He3a0BIJIBHO.

8. Memoouka niocymko6020 oyiHt08aHHs 3 OUCYUNIIHY
CymMma 6atiB, Ky OJIep>KaB CTYAEHT 3a JISKI[IHHI MOAYJI1, 3a MPAKTUIYHUN MOJYJIb
1 3a 3aJ1IKOBY KOHTPOJIbHY po0OTYy (OPMYIOTh IHTETpaIbHY OLIHKY CTyAEHTa 3
HaBYAJIbHOI TUCHUIUIIHU. [HTerpaibHa orinka (B) 3a AUCIUILIIIHY PO3paXxoOBY€EThCS 3a
dbopmyiioro:
B=0,75x 03 + 0,25 x O3KP,



ne O3 — kinpkicHa omiHka (y 0anmax Bij MakcuMainbHO MOxUTHBOL B 100 OaiiB) 3a
BciMa 3MicToBHUMH MoayisamMu, O3KP — kinbkicHa ominka (y 6anax BiJ MaKCUMAaJIbHO
MoxiBO1 B 100 6asiB) 3a1ikOBOi KOHTPOJIBHOI POOOTH.

[aTerpanpna omiaka (B) 3a aucnumuniHy 3a BciMa CHCTEMaMH OIIHIOBAHHS
HaBeJIeHa Y HACTYMHIM Ta0iuiIi:

3a cucTeMoro : 3a
: 3a Hauio-
Busznauen YHIBCPCHTCLY - nbmot0 i
st (Y BiICOTKaXx) CHOTEMOIO JIO0
ECTS
BiI[MiI.rIHe BUKOHAHHS JIUIIE 3 HE3HAYHOIO 90 — 100 3apaxoBaHO A
KUIBKICTIO TOMUJIOK
BUIIE CEPETHBOTO PIBHS 3 KUIBKOMA ITOMU- 82 89,9 3apaxoBaHO B
JTKaMH
B 3araJpHOMY IpaBWIbHA pOOOTA 3 TIEBHOIO 74819 3apaxoBaHO c
KUIBKICTIO TPYOUX MTOMUJIOK ’
HEIOTaHo, aJie 31 3HAYHOI0 KUIBKICTIO TO- 64 73.9 3apaxoBaHO D
MUJIOK
BUKOHAHHS 33JI0BOJIbHSE MiHIMaNbHI Kpu- | 60 — 63,9 3apaxoBaHO E
Tepii
3 MOXJIMBICTIO MEPECKIaTaHHs 35_599 | HE3apaxoBao EX
3 000B’SI3KOBUM MOBTOPHUM KYpPCOM Ha- 1_349 | HE3apaxoBaHo =
BUYAHHS
[Ipu 11bOMY O3UTHBHA IHTETPAJIbHA OLIIHKA 3 JTUCLUTUTIHA (3apaxoBaHoO)

OJIEP)KYETHCA CTYICHTOM 32 HACTYITHUX YMOB:

— CTYIEHT HE Ma€ HAMPUKIHI CeMEeCTpy 3a00proBaHOCTI 3 AUCIUILIIHH,

— CTYOEHT Ma€ Ha OCTaHHIM JeHb CeMecTpy IMiJICYMKOBY cyMy OaliB
MOTOYHOT'O KOHTPOJIFO TOCTATHIO JIJIS OJIep)KaHHs MO3UTHUBHOI omiHku (03>60 %),

— crynent mae O3KP>50 % Big MakcMMaJIbHO MOKJIMBOI CyMU OalliB 3a
3aJ1IKOBY KOHTPOJIbHY POOOTY.

3 PEKOMEHJIALIT O CAMOCTIHOI POBOTU CTYJEHTIB

PexoMeHyeThCS HACTYTTHHM MOPSAOK BUBUEHHS quciuiuiinu «Kaprorpadiuni
BeO-CepBICU»:

—3MICT KOXHOI TEMH KYypCy BHUBYAETHCA 3a JIONMOMOTOK HaBYaJIbHOI Ta
METOIMYHOT JiTepaTypH, 0 HaBEJICHA B CITUCKY;

—IICAsl 3aCBOEHHS 3MICTY KOXKHOI TEMHM Kypcy IMOTpiOHO BIAMOBICTH Ha
«3amUTaHHs CaMOTIEPEBIPKMY, 1110 HaBeJEH] y cHiuTadycCy 1 BIATIOBIIHIN JIiTepaTypi;

—sIKIII0 BUHUKJIM ITUTAHHS IPYU BUBYCHHI TEOPETHYHOTO MaTepiany abo mpu
BUKOHAHHI KOHTPOJIbHUX POOIT, TO MOTPIOHO 3BEPHYTUCH O BUKJIaJaua, SIKHUii



MIPOBOJIMB JICKIIIi.

Moayas 3M-JI1 «OcnoBu WEB-kaprorpadin»

3.1.1. IToBuyaHHHA

Pozninmu moaynst 3M-JI1 ¢hopMytoTh y CTYACHTIB YSIBJIEHHS MPO OCOOJMUBOCTI
¢yHKIIOHYBaHHSI KapTorpadiuHux BeO-cepBiCiB: Mpo Kiacuikaiio BeO-CepBiCiB,
cTaHAapTu BeO-kapTorpadii, MOXKIMBOCTI Ta 0OMEKEHHS BeO-CEpBICiB.

[Ipy BUBYEHHI LUX PO3ILIIB HEOOXITHO 3BEPHYTHM yBary Ha OCOOJIMBOCTI
CTPYKTYpU Ta 1HQPACTPYKTYpH MPOCTOPOBUX JNaHUX KapTorpadidyHuX BeO-CepBICIB
Google Maps API 1 OpenStreeMap.

IIpoepama 3M-JI1. Ocnosu WEB-kapmoepaghii

[TonsiTTst KapTorpadiunoro Bed6-cepricy. IcTopist po3BUTKY BeO-kapTorpadii

[2, ¢.60-63, ¢.66-70]

Bipryansni rmodycu (Google Maps, Google Earth, Virtual Earth, ArcGIS

Explorer) [2, ¢.61-63]

Knacudikartist Be6 —kapTorpadidaux ceppicis [2, ¢.61-64]

[Iporokon Web Map Service. Be0O-kaprorpadiunmii API. Cranpaptu B

BeOkaprorpadii. Bigkputuii reompocropoBuil koHcopuiym (OGS). WMS,

WES, WCS [2, c.64-66]

Po6ota 3 Google Maps API [2, ¢.31-59]

CtBopenHst kapT Ha JavaScript [2, ¢.31-59]

Kaprorpadiunuii cepic OpenStreeMap. CrpykTypa Ta TUNU JaHUX

OpenStreeMap. [lepcnexkTuBu po3BUTKY BeO- kaprorpadii. MoxiuBocTi Ta

oOMexeHHsI BeO-cepBiciB [4, ¢.2-15]

ApxiTekTypa KapTorpadiuaux BeO-cepBiciB [3, ¢.251-262]

JIxepena nanux st Be0-kapr [3, ¢.329-371]

* BiTum3HsHI Ta 3apyOiKHI TpOrpaMHi MPOAYKTH JJi CTBOPEHHS BeO-
KapTorpadgiuaux goaatkis [2, ¢.60-71]

 Tlpusnaueni ans kopuctyBada ['IC (ArcGIS, Mapinfo, QGIS, gvSIG) [2,
c.72-88]

3.1.2. IlutaHHs 118 caMonepeBipKu

3anuTaHHs, 10 BXOAATH 710 TECTIB 10 Moyt 3M-JI1 1 sBnsitoTh co0010

HEOOX1IHUI MIHIMYM 3HaHb, SKUW TOTPIOHWUN JJIi 3aCBOEHHS JUCIUILIIHU
«KapTtorpadiuni Be6-cepBicu», HaBEICHI HIKYE:

1)
2)

[ITo Take web-kaprorpadis? i1 yoro BoHa mpu3HavYeHa?
[TepepaxyiiTe 0OCHOBHI KapTorpadidni cCTaHIapTH.



%)
1)
2%)

2%)
21)

%)

%)
%)

YuMm BiIPI3HAIOTHCS KapTorpadiyHi cepBiCH BiJ reonopTaiB?

HageniTe npukinaau kaprorpadiqyHuX cepBiCiB.

SIKi TUIM JTOJIaTKIB MArOTh BITHOIIICHHS 0 Web-kaprorpadii?

[{o Take I'IC-cepBep?

[lepepaxyiite wHaitObem Bimomi [1C-cepBepu. sSKuMH TiepeBaramu
HEJI0J1KaMUA BOHU BOJIOIIOTE?

3 sxux dactuH ckiagaeTbest ArcGIS for Server? Slke mpuzHaueHHs 1TUX
YacTUH?

Sxi crangapTi Bam Bigomi B BeO-kapTorpadii?

Sxum ynnom ArcGIS for Server po3ropraerbcs Ha KUIBKOX KOMIT'IOTepax?
SIxi Tunm cepaiciB nigTpumye ArcGIS for Server?

Sxi migmupexTopii BKitoyae B cebe nupexropis ArcGIS for Server?

SIki TUM KOPUCTYBaviB MOXKYTh Tijkitouatucs 10 ArcGIS for Server? ki
poJIi iM BI/IMOBIIAt0TH?

SIKi HaBUYIKK HEOOXI1IHI 111 cTBOpeHHs: Web-m1oaaTkiB?

Sk BrmrounTH ckpunt JavaScript B jokyment HTML?

SIk opranizyBatu UK B JavaScript?

SIki icCHYIOTH MIaT(opMu JJist CTBOPEHHS WeDb-m1o1aTKiB?

Jlns goro mpusHauenuit ctanaapt WMS?

JlaiiTe cTucnuii onuc Ta npusHadeHHs cranaapty WFS.

Jlist woro npusnayenuit cranaapt WCS?

Ha3BiTe ocHOBHI TN maHux cepBicy OpenStreeMap.

Ha3BiTek 6a308B1 Tunu reorpadpiuaux ganux B OpenStreetMap. i1 yoro BoHU
noTpioH1?

Yuwm abo B yomy npoekT OpenStreetMap kparie 6araTbox 1HIIHMX ?
Hagimro B OpenStreetMap moTpiOeH Tvit qaHux BigHomeHHs (relation)?
Hagimo B OpenStreetMap notpiOHo TeryBanHs 00'exTiB? /{151 4oro BoHO
BUKOPHUCTOBY€ETHCS ?

Onumrite npouenypy orpumannsa API kirouda B cepsici Google Maps.

3a tonomororo sSKkoro Koy Java Script MokHa T10AaTH 10 KapTH MapKepH

(rpymy mapkepiB)?

3a gomoMoror skKoro komy Java Script MokHa gomaTH 0 KapTH

iH(popmariiine BIKHO?
JlaiiTe NOpIBHSUIBHY XapaKTEPUCTUKY PI3HUX KapTorpadiuHUX CEpPBICIB.
kUM YMHOM MO’KHA BUKOHATH CTWII3arlio kaptu Google Maps?

30.2. Moayas 3M-JI12  «OcHOBH pO3poOKH
kaprorpagiunnx WEB- cepgiciB»



30.2.1. IloBuanus

Pozninu monyns 3M-JI2 popmMytoTh y CTYJIEHTIB ySIBJICHHS MPO apXiTEKTypy Ta
MPOEKTYBaHHSI KOMIIOHEHTHUX CHUCTEM, a caMe: po3poOKy Ta 30MpaHHs KOMIIOHEHTIB,
171€0JIOT1F0 KOMITOHEHTHO-OP1EHTOBAHOTO MTPOCKTYBAHHS.

[Tpu BHUBYEHHI LKMX PO3AUIIB HEOOXIHO 3BEPHYTH yBary Ha MpOTrpaMyBaHHS
KOJICKI[if, pO3pOOKY MEpEeKeBUX MPOrpaM Ta BUKOPHUCTAHHS COKETIB Y PO3MOIIICHUX
3aCTOCYHKIB.

IIpoepama 3M-JI2. Ocnosu pozpodxu kapmoepagiunux WEB-cepsgicis

Texnonoriuni ctparerii Web-I'IC ceppepiB. Apxitektypa WebGIS-cuctem
[5, c.31-59]

OcHOBU (PYHKIIIOHYBaHHSI Ta MDKIPOTrpaMHOi B3a€MOJIIi KOMITOHEHTIB
KapTorpagiuaux BeO-cepriciB [5, ¢.31-59]

[Ipusznauena mia kopuctyBada BeO-kaptorpadis. Po3paxoBanuii Ha Garato
KOPUCTYBaYiB IOCTYI 70 reoganux. Kpaymacopcinr [5, ¢.31-59]
Kaprorpadiuni BeO-cepBepu (MapServer, GeoServer 1 1H.). MOZIyJb
Bizyauizanii npoctopoBux fAanux (Leaflet js, OpenLayers) [4, ¢.15-25]

BinbHe mnporpamHe 3a0e3medeHHs i CTBOPEHHsS BeO-KapTorpadiuHux
cepsiciB [2, ¢.64-66]

[IpaBoBI mnuTaHHS BUKOpUCTaHHSA I[HTepHeT Ta 1H(opmauii B IHTEpHeET.
ABTOpchKe mpago, 1ieH3ypa B Internet [2, ¢.90-106]

[IpoekTyBaHHsl 1 OpOpMIIEHHSI KapT AJid KapTorpadiuHux BeO-cepBICIB [2,
c.83-88]

[Tpoekiiss kaptu 1 mpoekuiss AaHuxX. MacmTabuuit psa. ['enepamizamis 1
opopmnenusi nanux. Crnocobu Bizyamizamii kaprorpadiunoi iHdopmarii B
Iarepuer [2, ¢.90-106, 3, ¢.302-307]

30.2.2, Iuranusa pas camonepeBipku

3anuTaHHs, 10 BXOJATh 0 T€CTIB 10 Moyt 3M-JI2 1 aBisitoTh o000

HEOOXITHUN MIHIMYM 3HaHb, SKUH TOTPIOHWM JUIsi 3aCBOEHHS AWCHUILTIHA
«KapTrorpadiuni Be6-cepBicu», HaBe/I€HI HUXKYE:

)
)

Haitte Bu3HaueHHs apxiTekrypi WebGIS-cuctem.

SxuM YuMHOM BiIOYBA€THCA MIXK IMporpamMHa B3aeMOIl KOMIIOHEHTIB
KapTorpagiuHux BeO-cepBiciB?

Sxum ynHOM 3a0e3MeuyeThbes JOCTYM JI0 TeoJaHuX 0araTb0X KOpUCTyBayiB?
Ha3BiTek 6a3u nanux, ki mpu3HadeHi 11 30€peKEHHS TE€OMPOCTOPOBUX

TaHUX.



10)
1)

1)
13)
14)

15)
16)
1)

19)
19)
%)

)
2)
%)
1)
%)
%)
)

28)

Hasgite mepeBarm Ta Henoniku Oibmiorekn Leaflet. J[ns goro BoHa
npu3HayeHa?

Ha3gitk ocHOBHI (pyHKITIOHANBHI MOKIHBOCTI Oi0mioTeku Leaflet.
[lepeniunTe OCHOBHI €TalM CTBOPEHHA BEO-KapTH 3 BUKOPUCTaHHSIM
oi6mioTexu Leaflet. SIkum yrHOM MOXHA TAKITIOYUTH 010T10TeKY?

SAxuM YMHOM MO>KHA BCTAHOBUTH Mapkep (TpyIy MapKepiB) Ha KapTi 3a
nonomororo 010morexku Leaflet?

SIKkuM YMHOM MO’KHA BCTAHOBUTH BCILIUBAIOYY M1JKA3KY 3 KOOPAMHATAMHU
TOYKHM Ha KapTi 3a qormomoroto 0i6miorexu Leaflet?

SxuM yumHOM MOXKHa TOOyAyBaTH JamMaHy Ta TIOJITOH Ha KapTi 3a
nonomororo 010morexku Leaflet?

[TosicHITh SIK BCTAHOBUTH MEPEMHKAY I1apiB HA KapTi 3a IOITOMOTOI0
010moTexu Leaflet?

[TosicHITH PUHIMITA POOOTH 3 TpynaMu Ta ruiarinamu B Leaflet.

Haiite ommuc popmaty mannx GeoJSON.

[losicHITh OCHOBHE TpPU3HAYEHHS, IEepeBard Ta HEJOJIKH O010J10TeKH
OpenLayers.

HageniTe nopiBHsIIBHY XapakTepucTuky 016mioTek Leaflet Ta OpenLayers.
SIkuM YMHOM BUKOHYETHCS MiAKIIOUeHHs 010mioTeku OpenLayers?
HaBeniTh eranmu CTBOpPEHHs MPOCTOi KapTH Ha Java Script 3a 1omomororo
616motexu OpenLayers.

SAxuM YMHOM MO>KHA JI0JIaTU HA KapTy claijiep macimrady?

Ak B 616mioTteni OpenLayers opranizoBaHa po0oTa 3 Mapkepamu?

JlaiiTe BU3HAUEHHA Ta OMNHUIUITH OCHOBHI (DYHKI[IOHAJIbHI MOXJIMBOCTI
cepsepa GeoServer.

HageniTe BiaminHOCTI MOBH po3miTku XML Big HTML.

ki ocHOBHI cTanaapTu XML Bam Bijomi?

Haiite onuc po3mmpenHio 6a3u nanux PostgreSQL/PostGIS. [lns yoro BoHa
Ipu3HavYeHa?

SxumM YumHOM MOXHA CTBOpUTH TipocTopoBy 60a3y nanux B CKB]]
PostgreSQL?

Ha3BiTh 0co0aMBOCTI 30€peKEeHHS T€0JaHUX B IPOCTOPOBUX Oa3ax JaHUX.
Ha3BiTek criocoOu Bizyanizariii kaprorpadiunoi iHdopmairii B [HTepHET.
JlaiiTe onuc BUTbHOMY IPOrpaMHOMY 3a0€3MEeYEHHIO /171l CTBOPEHHS BEO-
KapTorpagiyHUX CEpBiCiB.

kUM YUHOM NOTPUMYIOTHCSI TUTAHHS aBTOPCHKOTO TIpaBa Ta IIeH3ypa B
Internet?



29) TlosICHITPH IO TaKe KpayJCOPCIHT.
30) JlaliTe BH3HAYCHHS Ta OIMIINITH OCHOBHI (DYHKIIIOHAJIbHI MOXKIMBOCTI
cepBepa MapServer.

3.3 Moayas 3M-II1 ,IIpakTuunuii Mmoayap”

[Ipy BUBYEHHI MPAKTUYHOTO MOAYJS CTYJICHTH HaOyBarOTh YMiHHS IyOiKamii
Ta penaryBanHs kapt B cepemoBuili ArcGIS Online, a Takox pobotu 3
kapTorpadiuaum cepsicom OpenStreeMap [2,4].

[Ipy BuBYEHHI IILOTO MOMYJIS HEOOXIAHO 3BEPHYTH yBary Ha NPAKTUYHE
3aCTOCYBaHHS OJIepKAaHUX TEOPETUYHUX 3HAHB PO JI1F0U1 CTaHAapTHU BeO-KapTorpadii,
KJIacudikaIliio Ta apxiTekTypy BeO —kapTorpadiquHux cepBiCIB.

[lepeBipka SIKOCTI 3aCBOEHUX 3HAHb 1 OJIEPKAHUX HABUYOK MPU BUBUEHHI I[LOTO
MOAYJSl 3MIMCHIOETHCS BHUKIAJAayeM II1J 4Yac MPOBEACHHS J1aO0OpaTOPHUX 3aHSTH
[UIIXOM YCHOTO ONMUTYBAHHS 3 HABEAEHUX ISl TEOpeTUUHOro Moayist 3M-JI1 nuranb
1 IEPEBIPKOIO AKOCTI BUKOHAHHS JJA0OPATOPHOi pOOOTH.

3.4 Moayab 3M-I12 ,,[IpakTuunuii MoayJin”

[Ipy BUBYEHHI NMPAKTUYHOTO MOMYJS CTYICHTH HAOyBalOTh yMIHHSA poOOTH 3
Java Script 6i6miorekoro Leaflet, iHcTanamii 1 HamamtyBanHsa cepBepa GeoServer Ta
posmmpennst PostGIS CKB/] PostgreSQL nns 30epexenHs 1 myOmikamii B [HTepHET
kaprorpadiuyHux nanux. [4,5,7].

[Ipy BuBYEHHI IHOTO MOMAYJIS HEOOXIAHO 3BEPHYTHM yBary Ha NIPAKTUYHE
3aCTOCYBaHHS OJIEpKAHUX TEOPETUYHUX 3HAHb TMPO OCOOJUBOCTI 30€peKECHHS
reoJJaHiX B MPOCTOPOBUX 0a3ax JaHUX Ta CHOCOOM Bi3yasizalii KapTorpadiqHoi
iH(popmariii B [HTepHer.

[lepeBipka SIKOCTI 3aCBOEHUX 3HAHB 1 OJIEPKAHUX HABUYOK MPU BUBUYEHHI I[HOTO
MOIYJS 3IIACHIOEThCS BUKIAMA4eM TIiJ] 4Yac MPOBEACHHS 1abOpaTOPHUX 3aHATH
IUIIXOM YCHOTO OMUTYBaHHS 3 HAaBEJCHUX JUIsl TEOPETUYHOTO MOyia 3M-JI2 nutanb
1 IEPEBIPKOIO SIKOCTI BUKOHAHHS J1a00paTOpHOT poOOTH.

4. IMTAHHA 10 3AXO0AIB TIOTOYHOI'O TA NIACYMKOBOI'O
KOHTPOJIIO

4.1. TecToBi 3aBJaHHS 10 MOAYJbHOI KOHTPOJbHOI podoTn MoayJst 3M-JI1

1) [Haiite Bu3HAUeHHs BeO-kapTorpadii, ski OCHOBHI 3aBJaHHS BOHA BUPIIIYeE?
[2, ¢.60-63, c.66-70]



10)

SIKk pernamMeHTYIOTbCA 3arajibHi NPUHIUIN Ta CTaHAApTH B 00IacTi

po3poOku kaprorpadiyaux BeO-cepBiciB? [2, ¢.60-63, ¢.66-70]

Jaiite xapakTepucTHKy KapTorpadiunomy BebO-cepBicy Google Maps Ta

HaBeITh OCHOBHI etanu migkiroueHHs Google Maps API. [2, ¢.31-59]

Hagenite npukiian ommcy o0’exkta 6azoBoro tunmy OSM node B XML

HoTarlii. [4, ¢.2-15]

Hagenite npuxnan html daiiny B sskomy 3a monmomororo 6i6mioreku Leaflet

3aBaHTAXyeTbcs TaimoBui mmap 3 OpenStreetMap. Buseaitb B Tppox

JOBUIBHUX TOYKaX KapTH MapkepH. [4, ¢.2-15]

HaBenite mpuxiang omucy o0’ekta 0azoBoro tumy OSM way B XML

HoTarii. [4, ¢.2-15]

Hagenite npukian html ¢aitny B axomy 3a gonomororo 016mioreku Leaflet

3aBaHTaXyeThcs TainoBuit map 3 OpenStreetMap. BuBeniTe B 10BUIbHIM
TOYI[I KApTH MapKep 3 CIUTMBAIOYUM IMOBIIOMIICHHSM. [4, ¢.2-15]

OnumiiTe CTPYKTYpY JaHuX KapTorpadignHoro Bed-ceppicy OpenStreetMap.

[4, c.2-15]

Hagenits npukiiag onucy 6azoBoro tuny OSM relation B XML HoTartii. [4,

c.2-15]

Jaiite Bu3HaueHHd reonoptany. HaBeaiTe BIIMIHHOCTI T€OMOPTAITY BiJ] BEO-

cepsicy. [2, ¢.61-64]

4.2. TecToBi 3aBaHHSI 10 MOAYJbHOI KOHTPOJILHOI po0oTH MoayJisi 3M-J12

1)
2)
3)

4)

HageniTe npukian onucy mynbstumnoiirony y ¢gopmati GeoJSON. [4, c.15-
25]

Hagenith npukiiag Komy JUisi CTBOPEHHS MPOCTOI BeO-KapTH 31 claiaepomM
Maciirady 3a gonomMororo 0iomiorekn OpenLayer. [13, 5, ¢.31-59]

Hagenite mpukian onucy JiHiiiHOro o0’exty y ¢dopmari GeoJSON. [4,
c.15-25]

Hagenith nmpukiiag Komy Juisi CTBOPEHHS MPOCTOI BEO-KapTH 3 TOYKOBUM

MapKepoM 3a jonomororo 6iomoteku OpenLayer. [13, 5, ¢.31-59]

5)

Ha3BiTe  Bimomi reorpadiuai MOBH PO3MITKH. [X XapaKTepUCTUKH Ta

npu3HavYeHHs. [4, ¢.31-59]

6)

7)

HaBenite mpukian onucy ToukoBoro o0’ekty y dopmari GeoJSON. [4,
c.15-25]
Hagenith nmpukiiag Komy Juisi CTBOPEHHS MPOCTOI BEO-KapTH 31 claiaepomM

maciirady 3a gornomororo 0i0morekn OpenLayer. [13, 5, ¢.31-59]



10)
11)

1)
13)
14)
15)

16)

8) Ha3Bitb BioMi pO3MHMPEHHS I IPOCTOPOBUX 0a3 maHux. [1, c.321-341]
9) Hagenith npukian onucy MyabTriIIHIT y popmaTi GeoJSON. [4, ¢.15-25]
10) HaBeniTh mpuKIIaa KOAY JUIsl CTBOPEHHSI POCTOI BEO-KapTH 3 TOUKOBUM
MapkepoM 3a gonomororo 6iomotekn OpenLayer. [13, 5, ¢.31-59]

4.1. TecToBi 3aB1aHHS 10 3AJKY

CaiiT ab0 HOro eKBIBaJICHT, MEpeNiK (PYHKIIM SKOTO peani3oBaHi y BUIJISIL
BeO-cepBiCiB, 10 BKJIIOYAE TIOMIYK HAOOpiB IMPOCTOPOBUX JaHUX, iX
Bi3yaii3alliio, 3aBaHTAKEHHS Ta TPAaHC()POPMYBAaHHSA, a TAKOX BUKIUK I1HIIUX
CepBiCiB, Ha3MBA€ETHCA. . .[2, ¢.60-63, ¢.66-70]

Ha3BiTh XxMapHy, 00'eHaHy CHCTEMY KEpyBaHHS BMICTOM i poOOTH 3
reorpadiunoro iHopmarriero Bia kommanii ESRI. [2, ¢.72-88]

3aranpHl TOPUHLWOM Ta CTaHAApPTA B 00JacTi po3poOKH MPOrpamMHOro
3a0e3nedyeHHs, 110 Hajae KaprorpadiuHi cepBicH, pPO3POOISIIOTECA —Ta
JEKIapyroThes ...[2, ¢.60-63, ¢.66-70]

Ha3BiTe kaptorpadiuynuii BeO-cepBic, 10 J03BOJISAE€ BiIoOpakaTH TeoJlaHl Y
pactpoBomy ¢opmari. [2, ¢.60-63, ¢.66-70]

O6’ekt 0azoBoro Tumy iepapxiuyHoi wmogneni OpenStreatMap, 1o €
MIHIMaJbHUM HAO0OpOM JlaHMX, KWW MICTUTHh B €001 1H(oOpMAIil0 Npo mapy
KOOpJHHAT HAa3MBA€ETHCA. ..[4, ¢.2-15]

Sxuit 00’eKT HE € 0a30BUM THUIIOM B iepapxiuHiid moneni OpenStreatMap? [4,
c.3-15]

OO0epiTh CTPOKY, sIKa ONMHUCYE TOJIIroH B Moaen OpenStreatMap. [4, ¢.3-15]
O0epiTh 0i0Ti0TEKY, 110 HanmKcaHa Ha JavaScript. [2, ¢.31-59]

1o 3 mepemiyeHoro He € MOBOIO po3MiTku? [2, ¢.31-59]

CtopuTtH mporec reoo0pooku B ArcGIS MoxHa 3a mormomororo. .. [2, ¢.72-88]
Ha3piTe 6i0mioreky Python, skxa namae 3acobu mnsa aHamizy reorpadiyHuX
JTAaHUX, TIEPETBOPEHHS aHMUX, YIPABIIHHS JAHUMHU 1 aBTOMAaTHU3allil KapT 3a
normomororo Mosu Python. [2, ¢.72-88]

Yu niarpumye moaear ModelBuilder iteparii? [2, ¢.72-88]

[I{o 3 mepenniueHOro CIUCKy He miaTpumye mpoctoposi gani? [1, ¢.351-358]

Uwu moske OyTu iIHTETpOBaHHM B MoJieTh Teoo0podku ModelBuilder ckpunt
Python? [2, ¢.72-88]

Ha3sBiTe kaprorpadiunuii Be0-cepBic, 0 J03BOJISIE BIIOOpaKaTH TeoIaHl y
BeKTOpHOMY (hopmari. [2, ¢.60-63, ¢.66-70]

OO0epiTh CTPOKY, KA ONHUCYE JIaMaHy B Mojen OpenStreatMap. [4, ¢.3-15]



17)
19)
19)
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21)

2)
%)

21)

2%)

%)
)

%)
%)

)

31)

)

Sxy ynkuiro 6i16miorexku Leaflet moTpiGHO BUKOpUCTaTH /U1 3aBaHTaKEHHS
Ta BigoOpa3uTu kaprty? [4, ¢.15-25]

Ski 3 mepeniyeHUx BeO-TEXHOJIOTIH BUKOHYIOThCS Ha Oorii cepepa? [2, ¢.31-
59]

Ski 3 mepeniyeHnUX BeO-TEXHOJIOTIH BUKOHYIOThCS Ha Oorli Opaysepa? [2, ¢.31-
59]

Ha sikiit MOBI pO3MITKH HAITMCAHO HACTYIMHUHN TOKyMeHT? [2, ¢.31-59]

Ha3Bite Biakputi JavaScript 0i0J10TeKH, $Ki JIO3BOJISIOTH MpAIfOBaTH 3
pi3HUMH KapTorpadiqyHUMU TaHUMH. [4, ¢.15-25]

[ndopmarmiitna cucrema, 10 MpU3HAYEHA I MPOBA/KEHHS JISTIBHOCTI 3
T€ONpPOCTOPOBUMH JAHUMHU Ta METaJIaHUMH — 11€...[2, ¢.60-63, ¢.66-70]
BinmomMocTi npo reonpocTopoBi AaHi Ta/abo cepBicH, IO HAAAIOTh MOXKIIUBICTh
iX MMOIIYKY Ta BUKOPHCTaHHS HAa3UBAIOTh ...[2, ¢.60-63, ¢.66-70]

3MaTHICTh TEONPOCTOPOBUX JAHUX, METAJaHUX, TEXHIYHUX 1 MPOTPaMHHUX
3aco0iB /10 (yHKIIIOHAJIBHOI Ta 1H(OpMAIIiIiHOT aBTOMATHU30BaHO1 B3a€EMOII -
e ...[2, ¢.60-63, ¢.66-70]

[IporpamMHO-TeXHIYHUM 3aci0, 3a JIOMIOMOTOI0 SIKOTO HAJAEThCA MOXKJIUBICTH
3MIMCHIOBATH TIOIIYK, MEPEerysij, JOCTYI, 3aBaHTaXEHHs, MEPETBOPECHHS
FEONPOCTOPOBUX JAHUX Ta METAJAHUX Ta 1HIIY IISUTbHICTh 3 TAKUMU JAHUMU —
1e... [2, ¢.60-63, ¢.66-70]

Sky Monenb 30epexeHHs JaHUX BUKOPHUCTOBYye 0Oa3a reomanux ArcGIS? [2,
c.72-88]

[To 3 mepeniueroro ciricky HE € kaptorpadgiuyaum crangaprom? [2, ¢.60-63,
¢.66-70]

OO0epiTh 31 cIUCKy MOBY reorpadiunoi po3mMiTku. [2, ¢.31-59]

Axa komannma Oi0miotexku Leaflet mo3Bonsie mpu HaTUCKaHHI Ha Mapkep
BiZJOOpaxatu TeKCT, opopmieHuii 3a Jonomororo html-reris? [4, ¢.15-25]

B sxiit HOTanii npeacraBieHa iHpopMartiiiiHa cxema 06’exkta B OSM? [4, ¢.3-
15]

B crpykrypi manux OSM omucoBa xapakTepuctuka 00'€kTa, 10 HE MA€ JI0
IPOCTOPOBOi  reorpaiyHoi  CTPYKTYpu 00'€ekTa MPSMOTO  BIJIHOUICHHS
Ha3uBaeThes. .. [4, ¢.3-15]

B cTpykrypi nanux OSM xapaktepuctuku 00'ekTa, HEOOX1HI ISl OpraHi3allii
npoiiecy 30epiranfs 1 o0poOku iHbopMaIlii y BUTIISAl HAOOPY aHUX, TaKl K
VHIKaJbHUN 11eHTHdIKaTop, cTaH o0'ekTa B 0a3i, 4ac OCTAHHbOI TNPABKHU
00'ekTa B 0a3i i T.J1. Ha3UBAKOThCA. .. [4, ¢.3-15]



33) Lo B cTpykTypi gannx OSM ommcye 00'€KT y BUIIISII i€papXivyHOi 3B'SI3KY, 5K
SKyCh TPOCTOPOBY CYTHICTh, IIO Ma€ CBIA KIHLIEBHHA pe3ynabTaT ( Bigomi
KOOpJHHATH BCiX 4acTUH 00'exTa)? [4, ¢.3-15]

¥) B saxid Mozen JaHWX HAWMEHIIOI OJWUHUIICI0 BHCTYIAE€ KBajapaT ado
NPSIMOKYTHHK, BI1JIOMI SIK CITKa, KOMIpka a00 MK celb, MHOXHHA SKHX
YTBOPIOE penriTky abo marpuiro? [1, ¢.229-232]

) B sAkiit Momedai AaHMX TOYKOBI, JIHIHHI 1 IMOJICOHAIBHI MPOCTOPOBI 00'€KTH
MIPEICTABIIIOTLCS Yy BUTIIAII HA0OPY KOOPAWHATHUX Iap, 3 OMHCOM TeOMETpii
00'extiB? [1, ¢.229-232]

¥) Sk HazuBaeThCS TOJE — YHIKANBHUHA imeHTUdiIKaTOp y TpocTtopoBiii BJ]
PostGIS uyucnoBuii KoJ SIKOro OJHO3HAYHO BHM3HAYA€ CHUCTEMY KOOpAMHAT
00’exty? [1, ¢.321-358]

37) Sk Ha3WMBaeThCA TAONUI, SIKA MICTUTh YUCIIOBI iMEHTU(DIKATOPU 1 TEKCTOBI
OIKCU CUCTEM KOOPJHMHAT, 110 BUKOPUCTOBYIOTHCS B MPOCTOPOBIN 0a3i JaHUX
PostGIS? [1, ¢.321-358]

) Sk HasMBaeThCs TAOMMI, sika 30epirae iHGopMaIito mpo TaduI 0a3u JaHUX
PostGIS, mo mictate mpocropoBy iHdopmariro? [1, ¢.321-358]

39) Slky Momenb 30epeKCHHS IaHUX BUKOPUCTOBYE posmupenHs PostGIS? [1,
c.321-358]

40) OOGepiTh CTPOKY, iKa onKcye Touky B Mojeii OpenStreatMap. [4, ¢.3-15]
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