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BCTYII

1. MeTta HaBYAJBLHOI IMCHMILTIHN — PO3IIUPUTH Y CTYJEHTIB 3HAHHS 3 TEOPii
reoiHpopMaIifHoro kKaprorpadyBaHHsA, a TaKOX YIOCKOHAIHTH (HOPMYBaHHS
HAJICKHUX MPAKTUYHUX HAaBUYOK POOOTH y CydacCHOMY MPOTpPaMHOMY 3a0e3NeueHH1
JUIS CTBOPEHHSI PI3HMX BHJIB 1 THIIB TEMATUYHUX KapTOrpapiyHUX MOJeJe
IpOOJIEMHOr0 CHpsIMYBaHHS, IO CIY>KaTh OCHOBOIO MPHUHHATTS PIIIEHb HAa PI3HUX
TEPUTOPIaATBHUX PIBHSX.

2. Ilomepeani BHUMOrM [0 ONAHYBaHHSA a00 BHOOPY HaBYaJIbHOI
AMCUMILIIHU: YCHIITHE OINMaHyBaHHA ()axOBO-OPIEHTOBAHUX JUCIMIUIIH MEPIIOTO
POKY HaBYaHHS B MaricTparypi.

3. AHoTalis HABYAJILHOI IMCIMILIiIHT:

[Iporpama HaBYaIBHOI TUCITUTIIIHU CKIIAAAETHCS 3 TAKUX 3MICTOBUX MOJIYJIIB:

1. “AxkTyanpHl HampsiMu TeoiH(opMaIliifHOTO KapTorpadyBaHHS: TEOPETHKO-
METOI0JIOT1YH1 HAIpaIFOBaHHS .

2. “CTBOpeHHs / BAKOPUCTaHHS KapTorpadiuHUX TBOPIB, OPIEHTOBAaHUX Ha
BUPIIICHHS 3HAYYIIUX MPOOJIEM CbOTOJCHHS .

4. OcHOBHI 3aBIaHHA HABYAJbHOI JUCIUILIIHA:

— O3HAWOMHUTHU CTYJIEHTIB 3 CYTHICTIO 1 TEOPETUUHUMH OCHOBaMU MPOOJIEMHO-
OpIEHTOBAHOTO KapTorpadyBaHHs, 110 cCHOPMYBAJIOCS y BY3Jl MEPETUHY 1HTEPECIB
HAayK Mpo 3eMIII0, IHIHMX HAayK 1 Taly3ed 3HaHb 3 00 €IHAHHSM YCIX Ha3BaHUX
HanpsMiB TEMaTUYHOIO KapTorpadi€ro sIK OCHOBH JJIsl MPOBEACHHS MNPOOJIEMHO-
OPIEHTOBAHUX JOCIIKEHB 32 JOTIOMOTOI0 CTBOPEHHSI T4 BUKOPUCTAHHS BIIOBITHUX
BU/IIB 1 TUITIB KapT;

— BHU3HAYUTU HEOOXiAHI isg KapTorpadyBaHHsa 1H(pOpPMAIIHI pecypcH,
OI[IHUTH X AKICTh Ta OCOOJMBOCTI 3aCTOCYBAaHHS Yy IIPOLIECI CTBOPEHHS KapT;

— BHUBYMTH OCOOJIMBOCTI BUKOPUCTAaHHS CHOCOOIB 1 MpHUHOMIB y MPOOJIEMHO-
OpIEHTOBAHOMY KapTorpadyBaHHi;

— PO3KpUTHU OCHOBHI MPHUHIUIHU TOOYJOBH Ta TOJIOBHI PUCH PETIOHATBHUX
I'lC, mpu3HadYeHUX AJI JOCIHIKEHHS PI3HOMAHITHUX TIPOOJIEM 1 CUTYaIlil;

— BHUBYHMTH OCOOJIMBOCTI 3MICTY MNPOOJEMHO-OPIEHTOBAHUX KapTorpapiuyHuX
TBOPIB PI3HOTO TEPUTOPIATBHOTO PIBHA Ta NPU3HAYEHHS, SKI CTBOPIOIOTHCS 3a
JIOTIOMOT'OI0 Cy4YacHUX 3ac001B KapTorpadyBaHHS;

— HAaBUMTHU TMPABUJIBLHO  3aCTOCOBYBATH METOAWYHHA  IHCTPyMEHTApii
IHTEPaKTUBHOTO CTBOPEHHS KapT;

— cdopMmyBaTH BMIHHS 3aCTOCOBYBAaTH CHCTEMHHM IIiJIXiJ IIPH BHUBYCHHI
OCHOBHHMX TEOPETHYHHUX TOJIOKEHB KypCY.

Jluctumrina cnpsiMOBaHa Ha JOCATHEHHS TaKMX 3arallbHUX KOMITETEHTHOCTEH
BUITYCKHHKA:

— 3JaTHICTh JI0 ajanTarlii i aii B HOBiM cutyarii (3K01);

— 3JaTHICTh CHUIKYBAaTHCS 3 TMPEJACTaBHUKAMHM IHIIMX MNpodeciiHux rpyn
pi3HOTO PpiBHA (3 €KCIepTaMu 3 IHIIUX Tajly3ed 3HaHb / BHUJIB E€KOHOMIYHOI



nisutbHOCTI) (3K03);

— 3JaTHICTh po3po0siTH Ta ynpapisaTu kKapTorpadiunumu ta I'IC-nmpoextamu

(3K07).

— 3JIaTHICTH mpaitoBatu B komauai (3K010);
— 3JIaTHICTH JISITH Ha OCHOBI €TUYHUX MipKyBaHb (MOTHBIB) (3K12).

5. Pe3yabTaTv HABYAHHS 32 IMCHUILIIHOKO:

Pesynprar HaBuaHHs Meroau :
. Bincotok
(1 — 3narm, 2 — BMITH, 3 — (6an)
[KoMyHiKais], 4 — [aBTOHOMHICTh | BHKJIQJaHHS Ta . . Y
: . : OIIIHIOBAHHS | IM1JICYMKOBIM
Ta BIJMIOB1AAIbHICTB]) HaBYaHHS OmiHII
Kon | Xapakrepuctuka pe3yabTaTy
OCHOBHI aKTyallbHI HAMPSIMH
1.1. | reoindopmarriitHoro JeKIIii
KapTorpadyBaHHsL.
PDTOTP: by . MMCHMOBA
OCHOBHI MOHSATTS, MiICII€ KapT
: KOHTPOJIbHA 15
pO0JIEMHO-OPIEHTOBAHOTO o6ora
1.2. | xapaktepy B cucTemi JeKIii P
kinacudikaiii reorpadiuHUX
KapT 3a 3MICTOM.
Oco0nuBocTi 3MICTY
po06JIEMHO-OPIEHTOBAHUX
1.3. | kapTorpadiuHux TBOPIB JEKIIi
pi3HOTO TEPUTOPIATILHOTO MMCbMOBA
piBHS 1 IPU3HAYEHHS. KOHTpPOJIbHA 15
MOXIMBOCTI BUKOPUCTAHHS pobota
Croco0iB 1 mIpuiioMiB B
1.4. . JIEKIT
po0JIEMHO-OPIEHTOBAHOMY
KaprorpadyBaHHI.
[TpoBomuTH aHasi3
13HOPIAHUX  1HGOPMAITITHIX : 3aXHUCT
PISHOP (op PaKTUYHI
2.1. | mxepen s BUKOPUCTAHHS P MPAKTUYHUX
npu CTBOpPEHHI KapT P pooit
AKTYaJIbHO1 TEMATUKH.
3acTOCOBYBAaTH Ha TMPAKTHUIl 10
TEOPETUYHI MOJIOKEHHS
reoiHGopMaIlifHOro : 3aXHUCT
: MpPaKTUYIHI
2.2. | kaprorpadyBaHHs y Tpolieci 060TH MIPAKTUYHUX
CTBOPEHHS  KapTorpapiuHux P poOiT
TBOPIB poOJIEeMHO-
OPIEHTOBAHOI'O CIPSIMYBaHHSI.
3aiyqatu HaliCy4yacHIIINN
IHCTpYMEHTapin MpaKTUYIHI JAxXHCT
2.3. py P : : p MPAKTUYHHUX 10
kapTorpadyBaHHS BIAMOBIIHO poboTtu POGIT

J0 ITOCTAaBJICHUX 3a4da4.




BukopucrosyBatu
CUCTEMHMH  WAXIA  NpHU : 3aXUCT
: NPaKTUYHI
2.4. | BUBYEHHI OCHOBHHUX 06OTH IIPAKTUYHUX
TEOPETUYHUX MOJIOKEHB P poOiT
Kypcy.
€MOHCTpallisl 3HaHb, YMIHb 1 : :
3.1. A Thatt Y KOHCYJIbTALI1S 3aITK 40
HaBUYOK.
JIEKIII], 3aXUCT
41 CamocrTiiiHa aHaJTITUYHA | KOHCYJIbTAIlll BUKOHAHO1 10
7 | 3a;mava. BIIPOJOBXK JOMaNIHbO1
CEMECTpY poboTH

6. CniBBiZHOIIEHHN pPe3yJIbTATIB BUBYEHHS AUCHHUILIIHUA 3 IPOrPAMHHUMH

pe3yjabTaTaMi HABYAHHS.

Pe3ynbpTaTi HaBuaHHS (32 KOJ1aMHu)

[Iporpamui pe3ysbTaTi HABYAHHS

1.1

12113]14

2.1122]23

24

3.1|4.1

[MPHO3.  Bwmitu  cmijgkyBatucs 3
(daxiBISIMH Ta €KCIIEPTaMHU PI3HOTO PIBHS
IHIIMX Tajgy3ed 3HaHb, y TOMY YHCII B
MDKHapOJTHOMY KOHTEKCTI, B
rio0anbHOMY iHpOopMaLiiHOMY
CEPEIOBHIIII.

[TPHO4. Po3poOxnsitu, KepyBaTH Ta
YIPaBISATH TPOEKTAaMH B HayKax Ipo
3emiro, OIIIHIOBAaTH 1 3a0e3neuyBaTu
SKICTh POOIT.

[TPHOS. 3Haté OCHOBHI MPUHIIUIHU
YIIpaBITiHHS T ITPUEMCTB chepu
[PUPOAOKOPUCTYBAHHS, IXHBOI
oprasizartii, BUPOOHHUYOT Ta
OpraHizauiiHoi CTPYKTYpH yIpaBJIiHHS.

[TP09. Po3pobmnsTi Ta BIPOBAIKYBATH
MeXaHI3MU TEPUTOPIATILHOTO
MEHE/KMEHTY, reorIaHyBaHHS,
3I1HACHIOBATH MOHITOPHHT
pErioHaNbHOTO  PO3BUTKY,  CKJIAJaTH
TUTAHH Ta TPOTPaMHU.

[1P10. JemoHCTpyBaTH 3OaTHICTH [0
amanTamii Ta aii B HOBIA cuTyarlii,
MoB’s13aHi#l 3 po00TOIO 3a (haxoM, BMIHHS
reHepyBaTH HOBI i7ei B 00macTi Hayk
po 3eMJIIO.

7. Cxema (popMyBaHHA OLiHKH.
3aranom (opMmyBaHHS OLIHKU crupaeTbes Ha «[lookeHHS mpo opraHizaiiio
OCBITHROTO Tiporiecy y KuiBchbkOMy HalllOHAJIbHOMY YHIBepcuTeTi iMeH1 Tapaca

[[TeBuenkay, BBeaeHOrO B Ait0 HaKa3oM Ne 716-32 Bix 31 ceprns 2022 poky.

7.1.®opMu ONLiHIOBAHHS CTYAEHTIB: PIBEHb JOCITHEHHS BCIX 3allJlTAHOBAHUX




pe3yNbTaTiB HAaBYaHHS BU3HAYAETHCA 3a peE3yibTaTaMd BHUKOHAHHS MPAaKTHYHUX,
CaMOCTIWHUX, MOAYJIbHUX KOHTPOJBHUX POOIT Ta 3aJIKy.

[luToma Bara pe3ynbTaTiB HaBYaHHS Y MIJCYMKOBIH OIIHII 3a yMOBHU il
OlaHyBaHHS Ha HAJI)KHOMY PiBHI HACTYIIHA:

—  ceMecTpOBe OLiHIOBAaHHA:

1. MoaynbsHa kKoHTposbHa poboTta 1: PH 1.1, 1.2 — 15 Gamnis.

2. MopaynpHa kKoHTpodbHa podoTa 2: PH 1.3, 1.4 — 15 Ganis.

3. [Ipaktuuni podotu: PH 2.1 — 2.4 — 20 6aui..

4. Camocriitna po6orta: PH 1.1 — 1.6 — 10 Gamnis.

—  MmiICyMKOBe OLiHIOBAaHHA: y QOopMi 3aTiKy.

[lincymkoBa OIlliHKa 3 OCBITHHOTO KOMIIOHEHTa, IIJICYMKOBOKO (opMoro
KOHTPOJIIO 32 SIKUM BCTAHOBJICHO 3aJliK, BU3HAUYA€ThCs K CyMa OLIHOK (0aiiB) 3a
BCIMa YCHINIHO OLIIHEHUMU pe3yjbTaTaMu HaB4yaHHs 60 OaniB 1 3amiky 40 Oaumis.
OuiHKA HUXYE MIHIMAJIBHOTO IOPOTOBOIO PIBHS JO IIJICYMKOBOI OIIIHKA HE
J0JTAl0THCAL.

OOOB’SI3KOBUM [IJIsl OTPUMAaHHS MO3UTUBHOI MiJCYMKOBOI OIliHKH (60 OamiB i
BUIIE) € BIAMPAIIOBAHHS BCIX MPAKTUYHUX POOIT 1 MOAYJIBHUX KOHTPOJIBHUX POOIT.

JInst cTyeHTIB, K1 HaOpajid CyMapHO MEHIIY KUIbKICTh OalliB, HIXK KPUTHYHO-
pO3paxyHKOBHM MiHIMyM — 35 OamiB, ais JAOMYCKYy 10 (GOopMU MiACYMKOBOTO
KOHTPOJIIO HEOOX1AHO OOOB’A3KOBO 37aTH JOJAaTKOBO BHUKOHAHE I1HJIMBITyabHE
KOMIUIEKCHE 3aB/JIaHHS.

7.2. llIkasna nepeBeeHHS] PEUTHHIY A0 TPAAMUIHHOI OLIHKH.

Omninka 3a 100-0a16H0I0 CHCTEMOIO Oninka 3a HAIOHAJBHOIO IKAJI0I0)

60— 100 3apaxoBaHo

0-59 HE 3apax0OBaHO

8. TEMATUYHUAM IIJIAH JEKIIN, MIPAKTUYHUX 3AHATH TA THIINX
®OPM HABYAJIbHOI POBOTH.

Ne KinbkicTh rogun
Tema nexuii
JIeKIiI Jlekuii | IIpakr. ‘ Cam.
3micToBHA yacTuHa 1.
“AKTyaJIbHI HANPSIMU reoiHpopmManiiHOro KaprorpagyBaHHs: TEOPETHKO-
METO/0JIOTiYHI HANpaulwBaHHs ",
Ornsin akTyallbHAX HATPSIMIB
reoiddopmMarliiHoro kaprorpadgyBaHHs;.
CyTHICTb Ta 3MiCT reoiH(opMaIitHOTO 2
2 KapTorpadyBaHHs MPOOIEMHOTO 2 10
CIpPSIMYBaHHSI.
TeopeTrko-MeTo0I0TiYHI OCHOBU
€KOJIOTIYHOTO KapTorpadyBaHHS.
Metoposnorist po3pobiaeHHs KapT
MOHITOPHUHTOBHUX SIBUIII.
Mooynvna konmpoavua poboma 1

2 10

2 2 10

4




3MicToBHA YacTUHA 2.
“CTBOpPeHHS / BUKOPUCTAHHA KAPTOrpaiyHuX TBOPiB, OPIEHTOBAHNX HA
BHPillIeHHS 3HAYYIIUX NP0o0JieM CbOro/IeHHs”.

Orysin mporpamMHOro 3a0e3nedyeHHs Jist
5 3a0e3MeueHHss AaKTyaJbHUX HaIpsSMiB 2 10
reoiHGopMaIliiHOro KapTorpadyBaHHs. 2
Icayroudi perionansai ['IC mpoGiemHoro
6 .. 2 10
cupsamyBanHs (I'IC 1 micTo)
Bukopuctanus ['IC Ta LlTtyuynoro
[HTenexTy A 3aXucTy 0coOJIUBO
7 . - . 2 2 10
IIHHUX JIiciB YKpaiHH: OTJIsA]
MO>KJIMBOCTEH, BUKIIMKHU
MaiiOyTHe reoananituku: [Tyuynuit
8 . 2 2 12
InTenext y noeananni 3 ['IC
Mooynvra konmpoavua poboma 2
Koncynpraiis
BCbOI'O 14 14 82

3aranbauii 06car 120 rof., B TOMy YHCIHi: JeKUiid — 14 ToJ1., MPaKTUYHUX 3aHATh
— 14 roa., camocTiitHO1 po6oTu — 82 To/I1..

PEKOMEH/OBAHA JIITEPATYPA

OcHoBHA

1. bBonmapeHko E. JL I'eoirdopmarriitae eKosioro-reorpagiuHe
kaprorpadysanns (monorpadis) / bongapenko E. JI. — K.: ®@itocomionentp, 2007. —
272 c.

2.  boupapenko E. JI. T'onoBH1 npuHIUNH GOPMYBaHHS 3MICTY PET1OHAIBHOTO
eKoJIOTO-reorpadiyHoro arjacy aamisictpatuBHoi o6macti / E. JI. bonmapenko //
Martepianu Mixnaponnoi koHdepenuii [“Perion-2018: crpareris ONTUMalbHOTO
po3Butky”’] (XapkiB, 8—10 mucrom. 2018 p.). — Xapkis, 2018. — C. 63—-66.

3. bonnmapenko E. JI. Moaenp reoindopmairiiinoi miaroroBku ¢axiBiiB 3
kaprorpagii y KuiBcbkoMy HalliloHaJIbHOMY yHiBepcuteTi iMeHi Tapaca llleBuenka /
E. JI. bounapenko, T. B. dyayx // Tadopmariiiini TeXHOJOTII 1 3acCO0M HABUYaHHS. —
2024. - T.101. - Ne 3. — C. 108-126. DOI: 10.33407/itlt.v101i3.5627

4. bonpapenko E. JI. Cucrema BuUIIOi OCBITH B YKpaiHl 3a POKH
HezanexxHocTi: kaptorpadiune mociipkenns / E. JI. bongapenko, T. B. Hyayn //
Ykpaincekuii reorpadiunuit xypHair — 2025. — Ne 1 (129). — C. 76-89. DOI:
https://doi.org/10.15407/ugz2025.01.076

5. boupapenko E. JI. Hanpsimu 3acTocyBaHHS 3aCO0IB IITYYHOTO 1HTENEKTY
U1 300py Ta 0OOpOOKH reomnpoCTOPOBUX JaHUX B CyYaCHUX YKPAiHCHKHUX peaisx /
E.JI. bonmapenko, T. B. dyayn, O. . Sfuenxko // Bicauk KuiBcbkoro
HaIlloHaJbHOTO YHiBepcuTeTy imeHi Tapaca llleBuenka. ['eorpadis. — 2025. — Ne
94/95. — C. 57-66. DOI: https://doi.org/10.17721/1728-2721.2025.94.6

6. T'eoindopmariitHe kaprorpadyBaHHs B YKpaiHi: KOHIENTyadbHI OCHOBH 1
Hanpsmu po3BUTKy / 3a pen. JI. I'. Pynenka. — K. : HaykoBa nymka, 2011. — 104 c.

7. T'eoindopmariiifHi TEXHOJIOT1T B JOCHI/DKEHHI Ta OIIHII Oe3neku



https://doi.org/10.33407/itlt.v101i3.5627
https://www.tandfonline.com/rehe20
https://doi.org/10.15407/ugz2025.01.076
https://doi.org/10.17721/1728-2721.2025.94.6

npuponHoro cepenoBuina Ykpainu / E. JI. bonmapenko, JI. M. lauenko, O. M.
IBanik // Ilpuponuudi mpoGieMu HaliOHANIbHOT Oe3neku YKpaiHM y BHKIMKAaX
HOBITHBOI icTOpii: MoHorpadis; 3a pen. I'. Pynpka, B. Creutoka. — KuiB-JIbBiB-
I'eiinens0epr-Manara-Uepnisui, 2019. — C. 185-202.

8.  Octpoyx B. I'lC-mMozxentoBaHHs MiJ 4ac MPUUHATTA BAKJIMBUX PIIICHb 3
BUKOPHUCTAaHHAM MpocTopoBoro a”amsy / B. Octpoyx, 1. [Tigmcernska, I'. Cymurius,
O. Suenxo // Bicuuk KHY imeni Tapaca llleBuenka. BiiicbkoBo-crierianbH1 HayKu —
K.: BunaBauuo-nomnirpadgiuauii uentp «KuiBcekuii yHiBepcuteT», 2020. — Bunyck 3
(43). — C.50-55.

JlonarkoBa

9. bapanoBcekmii B. A. Exomnoriuna reorpadist 1 ekonoriyHa kaprorpadis /
bapanoscekuit B. A. — K. : ®@irocomionentp, 2001. — 252 c.

10. bonmapenxo E. JI. ITndopmariiiine Ta nporpamae 3a0e3MeUeHHS] PO3POOKU
0a3u gaHuX 00’ €KTIB MPUPOAHO-3anoBiAHOTO oy Ykpainu B [lonraBebkiid 00sacTi
/ E. JI. bongapenko, M. O. Kupumok // Bichuk KwuiBchbkoro HaijioHajabHOIO
yHiBepcuteTy iMeHi Tapaca llleBuenka. ['eorpadis. —2017. — Ne 69. — C. 118-122.

11. bonmapenko E. JI. ANropuT™M mNpakTUYHOI PO3POOKM 1HTEPAKTHUBHOI
TEMaTUYHOI KapTu KpUTHUYHOI 1HGpacTpykrypu Micta Kuesa / E. JI. bonnapenko, P.
C. opoxosa, M. O. Kuputok // Bichuk KuiBChkoro HaIioHaJIbHOTO YHIBEPCUTETY
imeHi Tapaca [lleBuenka. ['eorpadis. —2018. — Ne 71. — C. 3-7.

12. bonmapenko E. JI. HampsmMu perioHanpbHOr0 TeoiHPOPMAIIHOTO
kaprorpadyBaHHS  TPHUPOAHO-3amoBiAHOTO  GoHAY VYKpainum (Ha TpHUKIadL
[TonraBcekoi o6Omacti) / E. JI. bonmapenko, M. O. Kupwmok // Marepianu
Mixnaponnoi koHpepenuii [“Perion-2020: cycnuibHO-Teorpadiuni  acmekTu’”
(Xapkis, 2—-3 kBit. 2020 p.). — Xapkis, 2020. — C. 20-23.

13. bonmapenxko E. JI. CywacHi MOXJIHMBOCTI  reoiH(pOpMaIiitHOro
KapTorpadyBaHHA NPUPOJAHUX (PAKTOPIB BILUIMBY HA MOLIMPEHHS XBOPOO HAaceNeHHS /
E. JI. bounapenko // Bichuk KuiBchbKkOro HallloOHaJIbHOTO yHIBEpCHUTETY iMeHi Tapaca
[eBuenka. ['eorpadis. — 2019. — Ne 74. — C. 97-101. https://doi.org/10.17721/1728-
2721.2019-74.17

14. Bondarenko E. Interactive map of the nature reserve fund of Ukraine in the
Poltava region as an innovative measure of environmental monitoring / E.
Bondarenko, M. Kyryliuk // Geoinformatics 2020: Theoretical and Applied Aspects
(11-14 May 2020), Kyiv, Ukraine. — Volume 2020. - P. 1-5.
https://www.earthdoc.org/content/papers/10.3997/2214-4609.2020geo0017 DOI:
https://doi.org/10.3997/2214-4609.2020ge0017

15. Bondarenko E. Cartographic support of the Results of Geoinformation
monitoring of the Environment / E. Bondarenko, M. Kyryliuk // Monitoring of
Geological Processes and Ecological condition of the Environment (10—13 November
2020), Kyiv, Ukraine. — Volume 2020. — P. 1-5.
https://www.earthdoc.org/content/papers/10.3997/2214-4609.202056036 DOI:
https://doi.org/10.3997/2214-4609.202056036

16. Octpoyx B.I. CtinHa HaBuasibHa KapTa «YKpaiHa. Exkosoriuna cutyaris»
K MPUKIA] KapTorpadyBaHHs €KOJOrIYHOI Ta MPUPOJIHO-TEXHOICHHOI Oe3MeKu



https://doi.org/10.17721/1728-2721.2019-74.17
https://doi.org/10.17721/1728-2721.2019-74.17
https://www.earthdoc.org/content/papers/10.3997/2214-4609.2020geo017
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