I'EOMH®OPMATUKA HEI'T3IEPI
6-mopic. FAYK-1a nepexrepai Kypy KoHe oHJ1ey Heri3aepi

['eorpadusanbik aknmaparTsik kyienep ([AXK): momimerrepnai Kypy >XoHE
eHjey. byn mpouectep ke3 kenaren ['AXK xo0achIHBIH HEri3i OOJNBIN TaObLIAbI,
OUTKEHI OJap KEHICTIKTIK Tajjady MEH BU3YaJIU3alUSHBIH JOJIITH, CEHIMJUIITH
YKOHE IMalTaTbUTBIFBIH aHBIKTANABL. JlepeKkTepai MyKHT xKacay )KoHE OHJCY apKbLIbI
613 ['AXK x00anmapbIMbI3IBIH OPTYPJIl caajiap/ia, COHBIH 1I1HJIEe KaJla KYPbUIBICHIH
KOCTapiay, KOpIIaraH oOpTaHbl Oakpuiay >KOHE HMHQPPaKypbUIBIMIBI Oackapy
OOMBIHIIIa MaHBI3/IBI TYCIHIKTEP OepeTiHiHe Ko3 keTKi3e anambi3 (Cyper 1).
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I-cypet ArcGIS Pro (Esri Australia) [AX >xo6anmapsl

TAK-0a manimemmepoi Kypy

JepexTepi Kypy — OyJ1 )kaHa KEHICTIKTIK AePEKTep KUBIHBIH jKacay MpPOIECI.
On aknmaparThlK OOC OpBIHIAAPIbI TOJTHIPY HEMECE HaKThl TajljayFa KaTbICThI
Oipereil MYMKIHIIKTEP/I1 KOPCETY YIIIH JIEPEKTEP/I1H KaHa KabaTTapblH aHBIKTAY/IbI
XKoHe Kypyasl KaMmTuabl. byst kagam ke6inece ['AXK sxo0achIHBIH OacTankbel HYKTEC1
0o TaOBIIABI, OUTKEHI JKacalIFaH JIEPEKTEP/IiH carachl KSHIHT1 TaayiapabiH
CEHIMJILUTITIHE TiKeJIel acep eTe/l.

JlepexTepii KYpyAbIH €Ki HEeT13T1 9f1ici 6ap:

1. Jlepexrepai KoIMEH jkacay: OyJI KOpPHEKI MHTEpIpEeTalusFra HeTi3elITreH
HYKTEJIEp, CBHI3BIKTAp >KOHE KOMOYPHINTAp CHUSAKTBI KEHICTIKTIK MYMKIHIIKTEp.l
caiymbl HeMece adpodoToCypeTTep HeMece KapTajap CHSKTHI CBIPTKBI JIEpEKTep
KO3JIepiH Mmaiiananyasl KaMTUael. O 9€TTe MEHIITIK IIeKapalapblH KapTara TYCipy
HeMece MH(GPaKYphLIbIM MaKETTEPiH Kacay CHUSKThI HAKThI, )KaKChl aHBIKTAJIFaH
MYMKIHJIIKTEP KaXeT OoFaHaa KOJIaHbLIa bl (2a-CypeT).



2. ABTOMATTaHIBIPBUIFAH JepeKTepal mbiFapy: byn Tocinme nepexrep Oap
JepeKTep  JKUbIHBIHAH  HEMece  KeCKIHAEpAECH  ajblHajbl.  MpIcansl,
aBTOMATTaHJBIPbUIFaH  KYpajlJapAblH KOMETIMEH pacTpibIK KeCKIHAEpACH
BEKTOPJIBIK MOJIIMETTEP/l IIbIFapyFa Oomanbl. bys omic ocipece )ep KaMbUIFBICHI
HeMece OMIKTIK YATUIEepl CHUAKTBI KabaTTapibl jKacay YUIIH JIEpPEeKTepAiH YIKEeH
KOJIEMIH XbUIJaM eHJeyre OonaThblH KalIbIKTBIKTAH 30HATAY KOJJaHOAJIapbhIHIA
naiinanel (Cypet 2b).
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2-cypert. GIS xyitecinae nepexrepai xkacay (Esri UK, 2019; Robertson &
Valentine, 2020)

KeHICTIKTIK MaIIMETTEP/IIH TYpJepl: BEKTOPIIBIK )KOHE PaCTPIIBIK

['AK-1a KEHICTIKTIK MOIIMETTEpAl €Kl Typre Oeiiyre 0oJjiajbl: BEKTOPIBIK
JepeKTep JKOHE PACTPIBIK ACPEKTED.

* BekTopibIK aepekTep HyKTenep (MbIcalibl, OpPbIHAAP), ChI3BIKTAp (MbICAJIBI,
KOJNJAp) KoHE KemOypbllTap (MbICAbl, KE€p ydacKeliepl) CHUSKTBI JIUCKPETTI
MYMKIHIIKTep1 Outipesai. Oy HaKThI IIeKapagapbl 0ap 00ObEKTIIEP Il KOPCeTy YIIiH
eTe KOJAMIbl *KoHE KeOlHece MHPPaKYPbUIBIMIbI, KaIaCTPIbIK JEPEKTEPAl JKOHE
OKIMIIUTIK IIeKapaJiap/ibl KapTara TYCipy/ae KOJIaHbLUIa IbI.

» PacTpnbIK nepekTep opKaucChiChl OUIKTIK HEMEcCe TeMIiepaTypa CHUSKTHI
MOH/II OUIIIPETIH MUKCENAep TOpbiHAH Typajsl. On manamadT OOMBIHINA Y3IIKCI3
JIEpEeKTePIl Talaay YIIiH KOJaiibl, OYJ1 OHBI kep OeIepiH Tayiay, KOpIiaraH OpTaHbl
0aKplIay *KoHE CITyTHUKTIK CypeTTep/Ii MHTEepIpeTanusiiay YIliH 6Te KOJaiibl eTel
(Cyper 3).

BeKkTopiblK XKoHE pacTpiblK IepeKTep apachlHAarbl TaHIdy TajJdaHaThIH
JepeKTep/liH CUMaTbiHa OalIaHBICTBI. BEKTOPNBIK AepekTep mieKapaaapbl >KaKChl



aHBIKTAJIFAH KaTETOPWSJIBIK aKlapar YIINiH KOJAWibl, all pacTPibIK JEpPEeKTep
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3-cypet. TAXK-narb! kKeHICTIKTIK AepekTepain Typiaepi (Kommoc, Bopobes,
Bopob6esa, & Ctuimoc, 2017)

['’AK kabarTapsl )koHE MAJTIMETTEP/Il YUBIMAACTHIPY

['AJK-marpl  HEri3ri  TY)XbIppIMJAaMa JIEPEKTEp/l TAKBIPBINTHIK TYPAE
yHBIMIACTBIPAThIH KalOaTTapiabl naijganany Oonbin TaObutanel. Kabarrap sxepai
naianany, eCIMIIKTEp >KoHE Kok skemniiaepi cuskTbl [AXK x00achiHbIH opTYpIIL
acriektinepid ounaipesni. KadbarrapasiH €Ki Heri3ri Typi 6ap:

* BekropnbIK epekTepal (HyKTenep, ChI3bIKTap, KenOyphlTap) KaMTUThIH
MYMKIH/JIIK KabaTTaphl.

* Y3mikci3 O€TTIK JAEepeKTepACH TYpaTblH PacTPibIK Kabarrap (MbICabI,
CaHJBIK OMIKTIK YATUIEPl, CIIyTHUKTIK CypeTTED).

Kab6array tocini GIS naiimananymsiuiapbiHa 6ip yakpITTa OipHeIIe JepeKTep
’KUBIHBIH )KMHAKTAyFa KoHE TajnjayFa MYMKIHAIK Oepesi. Mbicasbl, XalbIK Typajibl
JEpPEKTepAIH KoJIK UH(PpaKypbUIBIMBIMEH KabaTTacybl KocHapiaylibliapra
KOJDKETIMJILTIKTI OaranayFa >KoHEe JamMydbl KaXET €TEeTiH ailMaKTaplbl aHbIKTayFa
kemekTeceni (Cyper 4).
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4-cyper. GIS kabarraps! ([Ixanke, 2010; Kanudopuus IJ.IT&TBIHBIH Can-
Mapkoc yauBepcuteTi, 2024)

ATpuOyT AepeKTepiHIH MaHbI3AbLIbIFbI

Tencumnar nepexrepi GIS nepexTep KUBIHBIHIAAFBI OpOIp KEHICTIKTIK
MYMKIHIIKIIEH OaiJIaHBICTBI KEHICTIKTIK eMec aKmaparTsl ounaipeni. On kectenepae
cakrajaabl JKoHe Oipereil uAeHTH(HUKATOpiap apKbUIbl MYMKIHIIKTEPMEH
OaiimaHbICTRIpbUIAABL. ATpHOYTTap Kajla KemOyphIIIbl YIIIH XaJblK CaHbl HEMece
CBI3BIK MYMKIHJIIT1 YIIiH 5KOJI TYPl CHAKTBI aKHapaTThl KaMTybl MyMKiH. Tescumar
JEpEeKTeP1 MbIHAJTIAP YIIIH MaHbI3/bI:

» Cypay >KoHE Cy3y: MaijalaHylibuiap aTpuOyTTaphl HETi31HIE apHalbl
MYMKIHJIKTEPI1 131€# anaapl (MbICAJIbl, XaJbIK CaHbl OOMBIHINIA KaJadapabl CY3y).

* XKikrey xoHe Tannay: arpuOyTTap/Abl KajdalblK ayMaKTarbl Kep naijgaiaHy
TYPJEPiH capaliay CUSKTBI €PEKIISTIKTEP/l CaHATTay YILIH Maiiaganyra 0oaaibl.

Jo >xoHe KaH-KaKThl aTpUOyT JEPEKTEPl erKeH-Ter keIl Taniaynap xacay
KOHE KacCaJFaH KapTaJlapAblH MaFbIHAIBI )KOHE TMaiaabl OONYbIH KAMTAMAaChl3 €Ty
yurid ete MaHb3ab! (Cyper 5).
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5-cypert. GIS xyitecinmeri Tescunar aepeKrepi
(Rojas, Vrieling, & Rembold, 2011)

Jlepekrepi eHiey: cana MEH JOJIIKTI KAMTaMachl3 eTy

Jlepekrepai eHIEY OHBIH MOJJIINT MEH ©3eKTUIIH jKakcapTy YIIH Oap
KEHICTIKTIK OHE aTpUOYTTHIK JAEPEKTEPAl O3repTy/l KOHE HAKTHUIAYIbI KAMTHUJIBI.
by npornece kaxert, cebebi OacTamkbl AepeKTepe KUl KaTelaep HeMece eCKIpreH
akmapat Oomasel. Jlepexrepai eHACyIiH €Ki HeTi3r1 Typi 6ap:

1. KeHICTIKTIK ©HJey: HYKTENEepl >KbUDKBITY, KOMOYPBIITApbl ©3repTy
HEMece IIeKapajap/bl KahWTa Typajiay CHSIKTbl MYMKIHIIKTEPAIH T€OMETPUSICHIH
perteyal KamTuabl. byn nanamadrrarel jkaHa e3repicTep HeEMece e3repicrep
nepekrepae OeHeneHy1 KaKeT OoJIFaHa ©T¢ MaHbI3/IbI.

2. AtpulyTThl eHey: Tesncunar AepeKTepiHiH opOip KEHICTIKTIK JIEMEHTTIH
cUMarTaMajapblH JOJl CHUIATTayblH KAMTAaMachl3 €T€ OTBIPHII, MYMKIHIIKTEPMEH
OalimaHBICTBI  KCHICTIKTIK €MeC aKMaparThl TYy3eTyre HeMece >KaHapTyFra
oarprTTasiran (Cyper 6).
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6-cypet. Jlepexrepai enaey (Prince Tech Solutions, 2018)

Hepexrepai erney ['AX mepexrep )KUbIHTHIFBIHBIH CallaChlH CaKTay YIIIiH 6Te
MaHbI3IBL.  JlepekTepaeri Karemep Oypeic eMec Tajjayjapra, Jyphic eMec
HICIIIMIEPTe )KOHE CEHIMC13 HOTIKEIEPTe OKEeIyl MYMKIH.

KeHICTIKTIK JoMIIK )KOHE JIEPEKTEP carachl

['AX nepekrtepiHiH camnackl KeOiHEce Ka3bUIFaH OPBIHIAPIBIH HAKThI QJIEM
MYMKIHJIIKTEpiHE KAHIIAJIBIKTBl COMKEC KEJETIHIH OJIIEHTIH KEeHICTIKTIK IOJIiK
TYpFBIChIHAH Oarananajsl. XKorapsl canansl [AXK nepekrepi ge Kaxer:

o [lo3ummsanelK JOIAIK: MYMKIHAIKTEpAIH KapTaja Iyphic OpHAACybIH
KaMTaMachI3 €TY.

* ATpuOyT IonAIri: TJICUIAT NEPEKTEPIHIH KEHICTIK MYMKIHIKTEPIH AYPbIC
CUTIATTANTBIHBIH TEKCEPY.

» TonpIKTBIK: JlepekTep >KMBIHBIHAA MaHBI3IBI MYMKIHIIKTEpAIH HEMece
aTpulyTTap/AblH KOKTbIFbIHA K63 keTKi3y (Cyper 7).
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7-cypet epexrepai enaey (Geography Realm, 2022; Kapub TeHiziHiH
amnaTThl JKaFaanIapapl 6ackapy areHTTiri, 2014 x.)

TemeH aepekTep camachblHBIH dCEPl MaHBI3ABl 0OMybl MYMKIH, OVJI JYPBIC
eMeC KOPBITHIHIBUIAPFA KOHE BIKTHMaJl KbIMOAT Karesnepre okenesi. COHBIKTaH,
KaTaH JepeKTepAl »kacay, TEeKCepy JKoHe eHjey mporectepi ke3 kenreH [AXK
’KOOACBIHBIH MaHBI3bI Kypamaac 0eriri 0o TabbLIa b

['eopedepeniius xoHe KOOPAUHAT Kyhenepl

Hepekrepai skacay MEH OHJAEYAErl Herisri MpoIrecc TeocuITey OOoJbim
TaObUIa/bl, OJ KEHICTIKTIK JEPEKTEpl OpTaK KOOpAUHATTAap KYHeciH maiigaiaHa
OTBIPBITNT Oenrin reorpadusiblK OpbIHAApPMEH Typaiaiiabl. byn kagam >xo0anarbl
OapibIK JEepeKTep KUBIHIAPBIHBIH TYPHIC TypallaHyblH KaMTamachl3 eTel, Oy
OPTYPJIL JACPEKTEp KO3JEepIH MarbIHAJIBI KEHICTIKTIK TayljlayFa >KOHE OIpiKTipyre
MYMKIHIIK Oepei.

['AXK-na xoopauHaTTap KyHeciHiH €Kl Heri3ri TYpl KOJIAaHbLIa/Ibl:

* ['eorpadusuipik koopaunar xkyienepi (GCS): Kahanaplk AepeKTep KUBIHBI
YIIIiH ©T¢ KOJAMIBI eH/TIK TIeH OOMIIBIKTHI ITaiiTaJIaHbIHBI3.

» XobGamanran woopmunar xyhenepi (IIKC): Xep Oerin Oenrimi Oip
ayMaKkTapAbl €mKeM-TerKeisll KapTara TYcipy YILUIH MaiJaibl TETIC Ka3bIKTHIKKA
npoeknusinay (Cyper 8).

['eopedepenuusa GIS naitnananymbiiapbiHa KbI3BIKTBIPATBIH TE€OrPAPUSIBIK
allMaKTBIH JKaH-)KaKThl KOPIHICIH KAMTaMachl3 €T€ OTHIPHIN, CKAHEPJICHIeH TapuXu
KapTajapAbl, CHOYTHHUKTIK CypeTTEepAl >KOHE 3amMaHayd JAEpeKTep IKUBbIHBIH
O1piKTIpyre MYMKIHJIIK Oepe/i.
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8-cypet ['eopecinTeme: aepeKTepi HAKThI dJIeM KOOPAUHATTApbIHA TypaJiay
(Esri, 2024)

KopeiTbiHAbIIal Kene, aepekTepil Kypy koHe eHaey ['AJK-marpl Herisri
MiHJeTTep Oonbin TaObutanbl. byn mpouecrep ceHiMAl miemiM KaObuigay YIOIH
KQKETTl HAKThl KEHICTIKTIK KOHE aTpUOYTTBIK JIEPEKTEP/l KaMTaMachl3 €TETIH Ke3
kenreH [AXK TangaybsIHbIH Heri3iH Kypaiasl. KoliMeH xkaHa MYMKIHIIKTEPAl caly
HEMece CIYTHUKTIK CYpeTTEpJIeH AepeKTepl ay, Aepekrepai xacay camacsl [AXK
)oOaJlapbIHBIH COTTUIINHE TikeJaeh ocep eredl. JlepekTepii MYKHUSAT OHJICY *KOHE
pactay apKpUibl 013 KapTajapbIMBI3IbIH Kalla >KOCIapiay, KOpIlaraH OpTaHbI
Oackapy HemMece arnarka Kapchl 9peKeTTe O0JIChIH, MaKCaTThI KoJI1aHOaIap YIliH A9J1
’KOHE Maijabl 00TybIH KAMTaMachl3 €T€ ajlaMbl3.

bakwvinay cypakmapul

1. TAJK-na MmamiMeTTepIl KYpyAbIH €K1 HET13r1 TCLIl KaHam?

2. Bekropnblk KoHE pACTPABIK MOJIIMETTEPIH  aWbIpMAalllbLIbIFbIH
TYCIHAIPIHI3 XKOHE OPKANChIChIHA MbICAJ KEJITIPIHI3.

3. Kabarrap T'AXK xoOacklHAarbl JAepeKTepAl YHbIMIACThIpyFa Kaai
KomMmekTeceml?

4. Henikren '”AX Tannaybiaga aTpuOyT AepeKTepl MaHbI3IbI?

5. MoniMmerTepal eHACYAIH €Kl Herisri Typl KaHjad >koHe ojlap HE YIIiH
KaXXeT?

6. 'AX nepexrep camachblHBIH HET13T1 OJIIEMISPIH CUIIaTTaHbI3.

7. TeorpadusuiblK CiaTeMe IETeHIMI3 HE XOHE O KEHICTIKTIK JepeKTepmi
TEHECTIPY YLIIH HETIKTEH MaHbI3/bI?



8. Teorpadusnblk koopmuHatTap xkyiuenepi (GCS) >xoHe xobanaHraH
koopauHartap xyhenepi (PCS) apacsiHIarsl albIpMaITBUTBIKTHI KOPCETIHI3.
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