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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

SBJISIETCS] U3YYEHUE KOMIIBIOTEPHBIX TEXHOJIOTMI B Ie0JIOrMYeCKOM HayKe U 0Opa30BaHUH, B
HayKax o 3emJe;
u3y4yeHre TeoMH(POPMAIMOHHBIX CHUCTEM: cOOp, XpaHeHHe, 0OpadOTKa, aHAIM3 M Tepeaya
uH(pOpMaLy;
METOJIOB KOJIMYECTBEHHON UHTEPIPETAalli T€0JAHHbIX;
NOJTyYeHHe HABBIKOB CO3aHus1 OAHKOB 3HAHMIA;
3HAKOMCTBO C KOMIIBIOTEPU3MPOBAHHBIMU TEXHOJIOTMSIMU TE€OJIOTUYECKUX, Ie0(U3NYECKUX,
I€OXUMHUYECKUX, NHKEHEPHO-T€0JIOTMYECKUX U T€09KOJIOTMUECKUX UCCIIeI0BAaHUN.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

OcBoenne JUCHTUITJINHBI <<KOMHI)IOTCPHBI€ TEXHOJIOTMU B I'€OJIOTUHN» B COYECTAHHMU C APYTMMU
JAUCUMIUIMHAMU  0a30BOMl W BapUaTHBHOW 4YacTedl [OKHO (OPMHPOBATh Kak Hay4HOe
MHPOBO33pEHHE CTYAEHTOB, TaK M OCHOBY HX OOIIENpO(pecCHOHAIBHBIX 3HAHUNA B 00JACTH
HPHUKJIATHON [€0JIOTHH.

[penyaraemasi mporpamMMa IpelyCMaTpuBaeT OCBOGHHE CTY/EHTaMH Oa3WCHBIX 3HAHUH IO
UCIIOJIb30BAHUI0 KOMITHIOTEPHBIX METOJOB B TEOJIOTHH, MMEIONIMX BaXKHEWIlee 3HAYCHHE JUIs
HOCJISIYIOIIErO YCIEeNTHOrO YCBOGHHS JPYTUX JTUCIMIUIMH, MPEeIyCMaTpPUBAIOIIMX HCIIOJIb30BAHUE
METO/IOB MAaTeMaTHYeCKOro MOJEIMPOBAHKMS U HMHTEPIPETAlK TOJyYCHHBIX pPe3yJIbTaToOB
IMPUMECHUTECJIBHO K 3aJadyaM TICOJIOTMYCCKUX TUCIHUIIIUH. HOSTOMY IlaHHbII';I KypC ABJIACTCA
0a30BBIM ISl IAHHOH CIIENUATbHOCTH.

Nzyuenne kypca «KoMmblOTepHbIE TEXHOJOTHMHM B TEOJIOTMM» JIAeT CTy/AEHTaM 3HaHHe 00
OCHOBHBIX KOMIIBIOTEPHBIX TEXHOJOTHMSIX B Haykax o 3emie; o cOope, XpaHeHUH, 0OpaboTke,
aHaJM3e M nepegade MHGOPMALUK; O METOJAaX ¥ IMPUHIMUIAX MaTEMAaTHYECKOrO MOJIETMPOBAHMS,
UCIIOJIb30BAHUM MX [UISl PElleHHs] Pa3MYHBIX TEeOJIOTMUECKUX 3aJady, O MPerMYIIeCcTBax |
OrpaHUYCHUAX KOHKPETHBIX METOAOB, a4 TAKXEC O CYHICCTBYIOHIMX IIOAXOHaX K HHTEpIpETalrU
pe3ynbraToB. [IporpaMma BKIIIOUaeT B ceOsl MPAKTUYECKHE 3aHATUSL U CAMOCTOSITENIbHYIO padoTy.
[Ipu pa3paboTKe OTHENBHBIX pPa3[esioB Kypca 0co00e BHUMAaHUE YAESETCS OCOOEHHOCTSIM
IPUMEHEHUS]  KOMITBIOTePU3UPOBAHHBIX ~ TEXHOJOTMA  MOIENMPOBaHHs Ui pelleHHs
IeoJIOTUYECKUX, FCO(I)I/I3I/I‘ICCKI/IX, IreOXuMHNYCCKUX, NHXCHEPHO-TCOJIOTHYECKHUX n
Ie€09KOJIOTMYECKUX 3a/1aY.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

Hucuunvnaa b1.B.JIB.01.1 «KoMIibloTepHble TEXHOJIOTMU B T€OJIOTUU» SBJISAETCS IUCUUIUIMHON
1o BbIOOpY. JlMCIMITIMHA M3y4YaeTcs B ceIbMOM ceMecTpe. [Ipu OCBOCHMM JaHHOW TUCIIATITMHBI
HEOOXOAMMBI 3HaHUS, MPUOOPETEHHBbIE OOYYAIIIUMUCA B pPe3yJbTaTe OCBOCHHS CJIeIYIOIINUX
JUCIIMIUIMH TIO CHEIUAIbHOCTA TOAroToBKU IIpuKiiagHas reosiorusi: reojiorus, CTPYKTypHasi
re0JIOTHS ¥ Te0JIOTMYeCKOe KapTUPOBaHUE, MaTeMAaTUYeCKe METOIbl MOJIEIMPOBAHUS B T€OJIOTHH,
reoMopOJIOTUs U YETBEPTUYHAS T'€O0JIOTHS, MH)XKEHEPHO-TE0JIOTMUECKHE U3bICKaHUSI.

1.3. O6beM qUCHAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B YU4eOHOM



pPadoThI

OO0mas TpyaoeMKOCTh TUCIUIUTMHBI (MOJIYJIsI) COCTaBiseT 4

3a4eTHBIX(bIe) eauHuI(bl), 144

YacoB.
Buanl 3agatuii Cemectp 7 Bcero yacos
OO11ast TpyI0EMKOCTb 144
AyJIUTOpHBIE 3aHATHA, B T.4. 51 51
Jleximonnsie (JIK) 17 17
[IpakTrueckue (CEeMUHAPCKUE) 0 0
(I13, C3)
Jlabopatopusie (JIP) 34 34
CamocrosiTesibHas padoTa 57 57
cryaenroB (CPC)
dopma mpoMeKyTOUHOM DK3aMeH 36
aTTecTalllu B CEMeCTpe
KypcoBas padora (kypcoBoi
nipoekT) (KP, KIT)

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHsI 0 JUCIHILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHOM MPOrPaMMBbI

[Tnanupyemble pe3ysbTaThl OCBOSHHs 00pa30BaTeIbHOM

[Tnanupyemble pe3yJibTaThl

MPOrpPaMMBbl 00yUYeHHs 1O TUCIUTLTMHE
Kog n WMHauKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHNe KOMIIETEHIIMU, (DOPMUPYEMBIE B HaBbIKU U (WJIM) OMBIT JEATEIbHOCTH
KOMITETEHITUN pamMKax JAUCIUTUTMHBI
VK-1 VK-1.1. BoigBiasger mnpoOieMHyl0 | YMeTb: — BBISBIATh MPOOJIeMHbIE
CUTyallMI0 B TIPOLIECCe aHaJlM3a |cUTyalud, UCHOJb3ysl  METO[bI
npoOJIeMBbl, ONpeseNsieT STalbl ee | aHajum3a, CUHTe3a U aOCTPaKTHOTO
paspelieHus ¢ y4eToM BapUaTUBHBIX | MBIIIUICHUS;
KOHTEKCTOB. — OCYHIECTBJIATh MOUCK pelleHUi
MPOOJEMHBIX CUTYallMii HA OCHOBE
JIEUCTBUM, SKCTIEPUMEHTA 1 OIIbITA.
YK-1 VK-1.2. Haxogur, xkputudecku | BriageTh: — TEXHOJOTHUSIMU BBIXO/A
aQHAJIU3UPYET u BbIOMpaeT | u3 POOTIEMHBIX CUTyaluil,
uH(pOpMALIMIO, HEOOXOAUMYIO [UIsl | HaBBIKAMHM BBIPAOOTKH CTpaTeruu
BBIPA0OTKM CTpaTeruu W JIEHCTBUH | IEWCTBUI,
1O  pa3pelieHuio  MpoOJIeMHOU — HaBbBIKAMU  KPUTHUYECKOIO
CUTYyalH aHaIM3a.




VK-1

VK-1.3. PaccmarpuBaeT pa3yimyHbie
BAPUAHTBl pEIeHUsT MPOOIIEMHOM
CUTyallud Ha OCHOBE CHUCTEMHOIO
NI0/IX0/1a, OLIEHMBAET ux
[PEUMYILECTBA U PUCKHU.

3HaTh: - OCHOBHBIC METOIbI
KPUTHUYECKOI'O aHAJIN34a,

— METOOOJIOTHIO CHUCTEMHOI'O
noaxonaa.

VK-1 VK-1.4. I'pamoTHO,  JIOTMYHO, | YMeTp: — NIPOM3BOAUTH AaHAJIM3
aApryMeHTUpPOBaHO  (POpPMYJHUpPYeT | sBJIeHUI u 00pabaThiBaTh
COOCTBEHHbIE CYKAEHUS U OIEHKH. | [OJyYeHHbIE PE3YJIbTATHL.
[IpennaraeT crparervio AeMCTBUN

VK-1 VK-1.5. Onpenensier u oueHUBaeT | YMeTh: — ONpenesATh B paMKax
MpaKTUYEeCKue MOC/IE/ICTBUS | BHIOPAaHHOTO AJITOPUTMa  BOMPOCHI
peaym3anuu NEeRCTBUN o | (3amaum), mopJieKalye JajJbHEUIen
pa3pelieHuIo MpoOJEeMHON CUTyallu | pa3paboTKe W MpejjiaraTb CrocoObl

UX peleHHUs.

[IK-2 [IK-2.1. Tlpumensier 3HaHue O |3HaTh: METO/IbI pelieHus
HanpaBJIeHUSX HAYYHBIX | aKTYaJIbHBIX U 3HAYUMBIX MPOOJIEM
UCCJIeIOBAHUI B | reosioropasBeiouHOM oTpaciu,
r€0JIOropa3BeJOYHOM OTPaCIU po(peCcCUOHAIBHYIO TEPMUHOJIOTHIO

TIK-2 IIK-2.2. Haet 000CHOBaHME | YMETh: —[IPaBWILHO CTaBUTh 3a/IaUH
AKTYaJIbHOCTU M 1IeJIU COOCTBEHHBIX | MO BHIOPAHHOU TeMaTuKe, BHIOUPATh
WCCIIEIOBAHUI C TIOCIIEAYIOIUM HX | U1 WCCIEAOBaHUS HEOOXOAMMBbIE
MpeJcTaBJIeHUEM Ha KOH(EpeHIUAX | MEeTOpl;

Y CeMUHapax —TPUMEHSATH BHIOPaHHBIE METOJIBI K
pEeLeHHIO HAaYYHbIX 3ajad,
OLIEHMBATb 3HAYMMOCTb IOy Ya€MBbIX
pe3yJIbTaTOB.

[1K-2 [IK-2.3. Ymeer cocTaBisTh Hay4yHO- | YMeTs: —HUCTIOJIb30BATh
000CHOBaHHEIE TIOKJIAIBI no | coBpeMeHHble  MeTOABpl  cOopa,
npoOieMaM  THAPOTreoJOTMUM M | aHauu3a M OOpabOTKM  HaydyHOMN
VHKEHEPHOW T'€0JIOTHH MH(pOPMaALIMK, U3JI0KUTh HAyYHbIE

3HAHUSA 1o npobiieme
TUAPOTeOJIOTUMUM U WHKEHEPHOU
re0JIOTUH B BUJIE OTUETa, OOBSICHSTH
y4eOHBII M HAyYHBIH MaTepualr;
—BECTU KOPPEKTHYIO [IUCKYCCHIO B
mpolecce  MPEeACTaBIEHUs  ITUX
MaTepUaJIoB.

I1K-2 I1K-2.4. Bnageer Meronamu | Brnajers: — HaBbIKAaMU BBICTYIUIEHUI
npeJcTaBJIeHuUs pe3yJbTaTOB | HA HAYYHbIX KOH(EpPEeHUUsX U

COOCTBEHHBIX HCCJIEIOBAHUI B BUIE
KOMITBIOTEPHBIX MPE3EHTAIMI

COBPEMEHHBIMU METO/IAMU PeIIeHUsI
3aay 10 BBIOPAHHOW TEeMaTHKe
Hay4YHbIX HCCHCHOB&HHﬁ;
—HaBBIKAMU BJIaJICHUS
npogeCCUOHATbHON TEPMUHOJIOTHEN

npu MNpe3CHTAIUN ITPOBEACHHOIO




HUCCIIE€JOBAaHUA,
—HaBBIKaMH Hay4HO-
HCCHCHOB&TCHBCKOﬁ OEATCIbHOCTH.

3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeapl JUCHUILIMHLI H BHBI 3aHATHH

3.1 CTpykTypa Q¥ CHMILIAHBI 1Js1 0YHOI (hopMBbI 00yUYeHusI

Moayns | Homep |HaummenoBanue Tembl paznena Bcero | Aymurtopusr | C
pazznena pazznena YacoB | € 3aHATUSA P
C
JU |11 [ JI
K |3 [P
(C
3)
1 1.1 KomnsiotepHbt CoBpeMeHHbIE 10 2 {0 [2 ]6
€ TEXHOJIOTUH B MH(POPMaLIMOHHBIE
reoJIOTMYeCKOM | TEXHOJOrMH. 3HaueHue
HayKe KOMITBIOTEPHBIX

TEXHOJIOTUA B
COBPEMEHHOM OOIIIeCTBe,
HayKe 1 00pa30BaHUU.
[TpobGiiembt
uH(pOpMATU3ALIUN
npogecCUOHATbHOR
JesITeIbHOCTU B HAyKax O
3emue. KommblorepHbie
TEXHOJIOTUU B HAYYHOU
JesITeIbHOCTH U B HayKax
o 3emuie. MozenrpoBaHue
B HayKax o 3emJe.
ITousarue mogenu u
MO/JIETUPOBAHUSI.
MonenupoBaHue Kak
OCHOBHOI METO[I
no3HaHus. Bunpl Mmoaenei
MIPUMEHSIeMbIX B HayKe U
00pa3oBaHUM.
NmuranmoHHoe
MOJIETUPOBAHUE.
CoBpemeHHbIE
HanpaBJIeHUs] Pa3BUTHS
MaTEeMAaTHKH.
OcobeHHOCTH
MIPUMEHEHUS
MaTeEMATHYECKUX METOIOB




IJ1s aHaJIu3a U
(hopmaymzanu 0ObEKTOB
M3YyYeHUs Te0JIOTUIeCKON
HayKu. Marematnyeckoe
MO/JIETUPOBAHUE.
[Ipumenenue MeTo10B
TEOPUU BEPOSITHOCTHU U
MaTeMaTUIeCKOMn
CTATUCTUKU 14
BBISIBJIIEHUSA
3aKOHOMEPHOCTEN 1
MOCTPOEHUS MOJIeIen
yrnpasieHust. Meron
SKCTPAMOJISIINU U
MHTEPHOJISAIUN B HAYUHBIX
ncciaenopanusx. [Toaarne
MPOTHO3a U
MaTeMaTHYEeCKHE METOObI
MIPOrHO3UPOBAHMUSI.
IMousarue 3HaHUN 1 Oa3bl
3HaHui. CHUCTEMBI
MCKYCCTBEHHOTO
HMHTEJJIEKTA.
KomnbioTepusrnpoBaHHbIit
SKCIIEPUMEHT.
MartemaTU4eCKHN U
BBIYMCJIATEIbHBIN
skcriepuMeHT. [TaccuBHBIN
sKcnepumMeHT. Oo1ee u
pasnuunre Mexmay
MMaCCUBHBIM
9KCMEePUMEHTOM U
Ha0MoI1eHueM. AKTUBHBIN
9KCIIEPUMEHT.
MaremaTuyecku
TUIAHUPYEMBbIA
SKCIIEPUMEHT.
Ocobennoctu coopa u
00padoTKH
9KCIIepPUMEHTAILHBIX
JIAArHOCTUYECKUX
JaHHBIX. TUIIBI
MaTeEMAaTHYECKUX
MOJEJIEN B
9KCIIEPUMEHTATLHOM
HCCJIeIOBAHUH
IICUXOJIOTHYECKUX
(pyHKUMI yenoBeka,
MEXJIMYHOCTHBIX




B3aUMOJIEHCTBUU B
obmrecte. CpejicTBa U
CHCTEMbl KOMMYHUKALIN
B HayKax o 3emJie 1
oOpazoBaHuu. VIHTEpHET.
ArnmapatHele 1
[IPOrpaMMHBbIE CPE/ICTBA
nepcoHaibHOi DBM B
JIOKAJIbHBIX U TJI00aTbHBIX
BBIYMCJIUTEJIbHBIX CETSX;
INTERNET. banku
nmaHabIX. IToHsaTne
MeTagaHHbeIX. CBOMCTBA
MeTasaHHbIX. CTpyKTypa
MeTauH(popMalum.
TenexkoHpepeHUN.
Cpencrta BU3yasM3aluu B
HayKax o 3emJie u
oOpazoBanuu. HarnsgHoe
rpapuyeckoe 3aMelieHue
00BEKTa U3YUESHUSI.
[TonsTue Bu3yanmzanmu,
rpagpuyeckoro oobeKTa.
TpexmepHas
KOMIbIOTEpHAas rpadpuka
U ClIeUaIM3UPOBAHHbIE
[IPOrpaMMHbIE CPE/ICTBA
CO3/1aHUS TPEXMEPHBIX
mozenei. [Ipumenenue B
HayKax o 3emJie 1
00pa30BaHUU MAKETOB
MPUKJIAAHBIX IPOrpaMM
YHUBEPCAIBHOTO
Ha3HaueHus. baszpl
naHHbIX. CHucTeMbl
yIpaBiieHust Oa3aMu
JaHHbIX KaK CPeJICTBO
cbopa u
npeABapUTEILHON
00pabOTKM HAYIHOU
nHpopmauuu. Cpeacrea
pacrno3HaBaHUs 00Pa30B.
CucremMbl ONTUYECKOTO
pacro3HaBaHus,
o0ecrieynBaIIye
00paboTKyY
CKaHMPOBAHHBIX
JOKYMEHTOB M UX IKCIIOPT
B 0a3bl JaHHBIX.




ABTOMAaTU3MPOBAHHBIN
OCHOBHBIX €BPOIEHCKUX
SI3BIKOB Ha PYCCKUH U
oOpaTHo. Mcrionb3oBaHue

TaOJIMYHBIX TIPOIIECCOPOB

ATEMATUYCCKUX PaCUCTOB,

UH(POPMALIMU C TTIOMOIIIBIO

METOIMYECKUE CPEICTBA B
oOpazoBaHuu. [TpuHIMIIBL

MepeEBOJ TEKCTOB C

ITpU BBITTIOJIHCHUU

MaTeMaTUu4eCKOM
MOJIEIMPOBAHUM U
00paboTKe JaHHBIX.
Busyanuzaius

CPE/CTB MOJATrOTOBKH
Mpe3eHTalH,
KOHCTPYKTOPOB
JIEKTPOHHBIX Y4EeOHBIX
MOCOOHHA. DIIEKTPOHHBIE
yueOHble, y4eOHO-

Y METO/Ibl
MaTeMaTU4YeCKOro
MOJIEIMPOBaHUS B
reosiornu. Cnenuduka
re0JIOTMYECKUX
00Opa3oBaHuil U
MIPOIIECCOB KaK OOBEKTOB
U3y4YeHUsl. DIEMEHTHI

HEOJJHOPOAHOCTHU
reoJIOTMYeCKUX 00BEKTOB
Y U3MEHUMBOCTb UX
CBOWCTB. BbIOOpOUHBIit
METOJ U3y4eHusl Help.

1.2

I'eonndopmart
VOHHbIE
CHCTEMBI

(T'C): coop,

XpaHeHwue,
o0paboTKa,
aHaJM3 U
nepeaaya
uHopmauu

Oomue ceenenus o I'VIC.
OO1ue npeacTaBieHUs O
reoMH(OPMaIIMOHHBIX
cucremax. [Ionartue o
reoMH(OPMaIIMOHHBIX
texHoJsorusix u ['MC-
cucremax. Haznauenue u
koHuenmuu ['MC.
Tepmunonorus ['IC.
O61mas cTpykTypa u
OCHOBHBIE COCTABJISIIOIINE
I'MC. DnexTpoHHas
KapTa, 6a3bl TaHHBIX.
Cdepsl nprMeHeHust
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I'C. 3apaumn pemaemble
I'1C: mecTo, ycnoBue,
TEHJIEHIIUU, CTPYKTYPHI,
MO/IeJTUPOBaHKE.
N3yuenue 6azooii [YIC
ArcView. Cozganue [IC-
MpoeKTa. 3arpy3ka
BEKTOPHBIX TEMATUIECKUX
CJI0eB. 3arpys3ka
PacTPOBBIX TEMATHUYECKUX
CJI0eB. DKCHOPT U3
0OMEHHBIX (hOpPMATOB.
TloakmoueHue
JIOTIOJTHUTEIBHBIX U
BCIIOMOI'aTeJIbHBIX
MOJIyJIEH.
PenaktupoBaHue jereHy
teM. Knaccudukanus,
TUIIBI KJIaCCU(pUKAIIUI
reoJiorokaprorpaguuecku
x 00bekToB TeM. [logdop
I[BETOBOM raMmbl. Beioop
CHMBOJIbHBIX 3HAKOB 11
Pa3IMIHBIX
reoMEeTPUYECKUX TUIIOB
00bekTOB. Hanecenue
METOK U MOJIKCEN B
puze. Co3ganue madaIoHa
MakKeTa MeYaTu.
Odopmnenue maketa
nevatu. Co3gaHue
JIETe€H bl HA MaKeTe
MevaT, pamMKH,
KOOPJIMHATHOM CETKH,
MacCIITAaOHOM JTMHERKHU U
Ap. DKCIOPT KapThl B
oOMeHHbIe (popMaThI.

1.3

Mertonap! Koy
€CTBEHHOM
MHTEpIIpeTalu
¥ T€OJIaHHBIX.

[TpUHIMITEL U METOJTBI
MaTeMaTUYECKOIO
MOJICJTUPOBAHUS B

reojioruu. Cnerudpuka

r€0JI0rMUECKUX
00pa3oBaHUN U
MPOIIECCOB KaK OObEKTOB

U3yYeHUs. DJIeMEHTHI

HEOIHOPOHOCTH
reoJIOTMYECKUX 0ObEKTOB
1 U3MEHYUBOCTD UX

12




CBOWCTB. BboIOOpOUHBIit
METOJ U3y4eHus HeJlp.
Toueunsle n
MHTErpajibHblE OLEHKU
CBOKCTB OOBEKTOB.
ToueyHble n
WMHTEPBAIbHBIE OLIEHKU
CBOWCTB Ir€0JIOTMYECKUX
00beKTOB. CXeMbl
ONMPOOOBAHUS U TIKAJTBI
V3MEpEeHUId B T€0JIOTHH.
[Torpemnoctu u3mepenus
Y TIOTPEIIHOCTH
aHAJIOTUU.
MonenupoBaHue Kak
CpeACTBO MO3HAHUS B
reosioruu. [TpyHIMTIBI U
METOAbl MATEMATUYECKOTO
MO/IETUPOBAHUS B
reoJiornu. Buapt
MaTeMaTUYeCKUX
Mozenel. MecTo u poJib
MaTeMaTU4YeCKUX METOJIOB
MOJIEIMPOBaHUS B
nporecce U3y4eHust
re0JIOTMYeCKUX OOBEKTOB
u npoueccoB. Cucremsl
00padoTKH
CTaTUCTUYECKUX JIAHHBIX.
3aga4i CTAaTUCTUKM.
[TonsTre reHepaIbHON U
BBIOOPOYHOM
COBOKYMHOCTU. CriocoObI
oroopa. CraTrcTiueckoe
pacripeieieHue BHIOOPKH.
@yHKLIMA paclpeneeHus.
[Tonuron u rucrorpamma.
Yucnoseie
XapaKTEPUCTHUKHU.
Koppensmusa. Ommoku
BBIOOPOYHOM CpeHeN.
[Iporpammusle cpeacrtsa,
ABTOMATHU3UPYIOIIHE
CTaTUCTUYECKYIO
00pabOTKY JIaHHBIX.

1.4

bauku 3Hanui

Cucremsl yrpaBJjieHUs
6aszamu nanaeix (CYB]I).
bauku 3Hanuii. baszet

10
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JaHHbBIX. DKCIEPTHBIE
CUCTEMBI. Y pOBHU
MIpe/ICTaBJICHUs] U YPOBHU
netanpHOCTU. HazHaueHue
9KCIIEPTHBIX CUCTEM.
CTpyKTypa 9KCHEepTHBIX
CUCTEM. DTallbl
pa3padOTKH IKCIIEPTHBIX
cucreM. MuTepderic ¢
KOHEUYHBIM
T10JIb30BATEJIEM.
[IpencraBneHvie 3HaHWI B
9KCIIEPTHBIX CUCTEMAX.
Y poBHU NpeCTaBICHUS U
YPOBHHU JIETATbHOCTH.
Opranuzaius 3HaHUH B
padoueit cucteme.
Opranuzaius 3HaHUH B
bazse mannbeix. MeTopl
TOKCKa peIieHui B
9KCIIEPTHBIX CUCTEMAX.
HHcTpymMeHTaIbHBIE
KOMIUIEKCHI [J151 CO3/1aHUS
CTaTUYECKUX IKCIEPTHBIX
cucreM. Cpeacrea
MpeICTaBJIeHUs 3HAHUN 1
CTpaTeruv yrnpapJieHUsI.
Turs! 6a3 TaHHBIX
MIPUMEHSIEMBIX B
reojiornyeckux ['MC.
['padpmueckue 6a3bi
na”ubIX. Tumnel 6a3
JaHHbIX TPUMEHSEMBIX B
reojiornyeckux ['MC.
['padpmueckue 6a3bi
naHHbIX. ['paduueckoe
Mpe/iCTaBJIeHNE
reorpauieckux
O0OBEKTOB WU JIPYTHUX
MPOCTPAHCTBEHHBIX
SIBJIEHUI OKPY>KaIoIlen
cpensl. Turbl g poBHIX
KapT. BekTopHble KapThl.
MartpuuHsble KapThl,
rpuareMsl U TIN-TeMBI.
CeTKH TaHHBIX.
BekTopHbIE KapThI:
MpeJ/iCTaBJIeHNe
reorpauieckux

11




(TeoJIOrNYeCcKuX)
00BEKTOB
3JIeMEHTAPHBIMU
reoMeTpPUIECKUMU
o0Opa3amu: TOUKOH,
JIMHUEN, KOHTYPOM.
[ToHsiTHE TOIOIOT MM
ToyeuHbI OOBEKT.
JIvHeHbI OOBEKT.
ITonuroHanbHBIA OOBEKT.
Touka, OTpe3ok.
Bepmuna (Beprekc). yra
(muuus). Y3en. Bucsumit
y3el. [lceBnoy3sen.
Hopmasbhbii y3ein.
Bucsauad nyra. 3amkHyTas
ayra. [Togurosn.
[oxpsrTue. Cioi.
BHyTpennuit
uaeHTuguKaTop
MPOCTPAHCTBEHHOTO
0o0OBeKTa.
[Tonb30BaTeIbCKMI
uaeHTuguKaTop
MPOCTPAHCTBEHHOTO
oobekTa. [Ipencrasienus
BEKTOPHBIX KapT B BUJIE
TeMaTUYECKHUX CJIOEB.
CemaHTrueckue 0a3pl
JAHHBIX B T€0JIOTHYECKHUX
I'"C. ConepxarenbHble
XapaKTEePUCTUKHU
00beKTOB. TadmuIbl
aTpuOyTOB.
ITpumensemsie B I'IC
(popMaThl 1K TPOHHBIX
tadmuu. CYB]I, mia
CEMaHTUYECKUX 0a3
nmanueix [ MUC: dBASE,
Paradox, Exel, Access,
Oracle u np. Ceszp ['YIC ¢
pHemrHUMH CY B/,
Cosznanue aTpuOyTUBHBIX
taOymi. Pabora ¢
tabaunamu. JlobaBeHue
U yJaJieHue 1oJjiei B
ta6uue. Turs
nepemMeHHbIX: Yucio
(Number). Crpoka

12




(String). Jlornueckuit
(Boolean). [ara (Date).
HobGaBneHue u yianeHue
3anmced B TadJIvIIE.
PenaktupoBanue
3HAUYEHUH B TAOJIUILIE.
3arnpocsl B TaOIUIAX,
MOCTPOCHHE JIUArPaMM.
Brruncienue 3HaueHUR
roseyi. BemonHenue
orepalui C YUCIOBBIMU
TOJISIMH.
dopmatupoBaHue YKCce.
YucnoBsie
npeoOpa3zoBaHuUsI.
Apudmernueckue
ornepaiuu. BeinonHenue
orepanui ¢
CHMBOJIbHBIMH ITOJISIMU.
CoenuHeHne TaduLI.
CoeauHeHye ogHa-
KOJHOM (one-to-one) Wi
MHOTHe-K-0/IHOI. Bri6op
0011Iero MmoJst Jis
coequHenns. CBsI3bIBAaHUE
tabsmir. OyHKIMA
Casazarb (Link). CBsi3b
OJIHa-KO-MHOruM. Jloctyn
K BHEIIHUM Oa3aM
JaHHBIX C oMoIpio SQL

COEVHEHUSI.
Orpanuyenus ist
(paitioB dBASE.
1.5 Kowmnslorepusu IIporpammuoe 12
pOBaHHbBIC obecrieuerne ['MC
TEXHOJIOTMA | IPUMEHSAEMOE B I'€0JIOTHH
re0JIOTMYeCKUX U reopusMKe.
Y TUJIPOT€0JIOT Kiaccndukanus
WYECKHUX MPOrPaMMHOIO
UCCJIEI0BaHUI obecnieuenust ['MIC.

[TonmHOyHKIIMOHAJIbHBIE
I'IC. BekTtopusaropsl.
ITO I'MC mmpokoro
HazHavyeHUs1. CeMencTBO
ITO ESRI: PC Arclnfo,
ArcView, ArcGis,
ArcEdit, ArcInfo.
HonoaHUTeIbHbIE

13




Monym: ArcView Spatial
Analyst, 3D Analist u
Network Analyst u gp.
Cnennanu3upoBaHHbIE

MOJTYJIH ISt
re0JIOTMYECKUX JIaHHBIX:
Target for ArcGIS,
Geosoft plugin for
ArcGIS. I''IC Maplnfo,
GeoDraw/Geograph,
GreenView.
Cnenpanu3upoBaHHbIE
'NC. TUC-TIAPK. TUC
HNHTET'PO.
Tomnonornyeckue
PEaKTOPhI U
BEKTOPU3ATOPHI:
EasyTrace, MapEdit,
UniMap. [10

MpUMEHsIEMble COBMECTHO

¢ I'C: Surfer, AutoCad,

GlobalMapper, ER
Mapper, ERDAS u np.
Coszganue ' UC-meTona.
Coznanue 1 poBbIX
MOJ€EJIEN Te0JIoro-
reopU3UECKUX KapT.
OCHOBHBIE 3Tallbl
coznaHus ¢ POBBIX
MojieJiel KapT:
[ToaroroBka KapThl.
Ouudposka (cHsATHE
KOOPJMHAT).
Unentudukanus,
CO3[IaHKe U 3aTI0JTHeHUE
TaOJIHI aTPUOYTUBHBIX
naHHbIX. OopmiieHue
KapThl B IIPOrpaMme
BblOEpE, MOJIrOTOBKA
MakeTa rnevyaTH.
Onucanue cTpoeHUst

UCCIIeyEMOU TepPUTOPUU

B TEPMHUHAX Ie0JIoro-
KapTorpauyeckux
00bekToB. KonupoBanue
nereunnl. L_code.
B_code. CiyxeOHble
komapl. CiyxeOHast
rpanuia. [Ipenen

14




KapTUPOBAHMUSL.
HexknaccuduupoBaHHblii
OOBEKT.
KnaccuduxaTtopsl.
Knaccudpukartop
0O0BEKTOB
Tonorpapuyeckor KapTsl
FMARC. IloaroroBka
pacTpoB. Pexumbl
CKaHUPOBaHMUS.
TpeGoBaHus K pacTpaMm u
¢opmaram. [TpuBenenue
PacTpoB B CUCTEMY
KOOPAMHAT KapThl.
IIpeoGpa3zoBanus 1o
OIOPHBIM TOYKaM
(TUKaMm).
[TpeoOpazoBaHus CI0OeB
UM POBBIX KapT.
“CkJieiika” JMCTOB
IU(pPOBBIX KapT B €JUHbIE
kaptbl. “Ilocagka” onHUX
KapT Ha Apyrue. 3 Tuna
TpaHchopManuii:
npeoO0pa3oBaHus
IJIOCKOCTH,
KapTorpaguueckue
MPOEKLIUH,
npeoOpa3oBaHue
[Tosopor. Casur u
HOBOPOT M0 JBYM TOUKAM.
DopmyJisl
npeoOpa30BaHusI CBUTA U
noBopota. AdgdunHoe
npeoOpa3oBaHue.
®opmyiibl appuHHOTO
peoOpa3oBaHusl.
IIpoekTuBHOE
npeoOpa3oBaHue.
DopMmyJibl IPOEKTUBHOTO
peoOpa3oBaHusl.
KBagpatuunoe
npeoOpa3oBaHue.
DopmyJisl
npeoOpa3oBaHus C
MOMOIIIBIO TOJJMHOMOB
BTOPOM CTEIIEHHU.
[IpeobpazoBanue
MOJIMHOMaMu 5-1

15




crenieHd. PopmyJibl
npeoOpa3oBaHusI C
MOMOLIBIO TOJMHOMOB
ISTOU CTETIEHMU.
JlokasnpHOapPrHHOE
npeodpazoanue. CABHT U
U3MEHEHUE pa3MepoB
PacTPOBBIX N300PAKEHH.
JlucriepcHOHHBIN aHAIU3 B
reosiornu. KoBapuanus.
Hucnepcus.
JMcnepcroHHbIN aHATUS.
IIBymepHbIE
CTaTUCTUYECKHE MOJIEU U
aHaM3 00pa3oB. Y CII0BUsA
MPUMEHEHU S IByMEPHBIX
CTaTUCTUYECKUX MOJeJIeit
B Ir€0JIOTUU. XapaKTep
3aBUCHMOCTEN MEX1y
CBOWCTBAMHU
re0JIOTUYECKUX OOBEKTOB.
I'pacdrueckue criocoosl
U3yUYeHUs] 3aBUCUMOCTEM
B T'€0JIOTHH: TOUYEUHBIE
JAUArpaMMBl,
napasuiesbHble
CXeMaTHYecKue
AUarpaMmbl
SMIUPUYECKHE JIUHUN
perpeccuu.
Koppensimonnsii
aHan3. CTaTUCTUYECKUE
XapaKTePUCTUKHN CUCTEMBI
JBYX CIIy4alHbIX
BEJIMYMH: KOI(PPUIIMEHTHI
JIMHEWHOW U PaHTOBOM
KOppeJIsLuH,
KOppeJIsIUMOHHbIE
OTHOILIEHUS], ypaBHEHU S
perpeccun. IIpumenenne
KOPPEJISALIMOHHOTO
aHaJIn3a JAJ151 IPOBEPKU
re0JIOrNYeCKUX TUIOTE3.
Ncnosp3oBanue
YPaBHEHMIA perpeccuu Ajis
Mpe/ICKa3aHusl CBOICTB
re0JIOTUYECKUX OOBEKTOB.
MonenpoBaHue CBOWCTB
re0JIOTMYeCKUX 00BEKTOB
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C MOMOILBIO CITyYaiHbIX
ynkuuii. Ciyvaiinbie
IPOLIECCHI U CITyyaiiHble
M0CJIEJOBATEIbHOCTH B
re0JIOTUH.
XapakTepuCTUKHN
CIIy4arlHbIX (DYHKLIMM:
MaTeMaTU4eCcKoe
OXKMJaHue, AUcCTIepcus,
aBTOKOpPPEJISIUOHHAS
(pynkums. [IBymepHas
aBTOKOpPPEJISIUOHHAS
dynkims. Bzaumnas
KOppesiMOHHAas
pyHKIMA.
Hcnons3oBanue
XapaKTePUCTUK
Clly4yalHbIX (PYHKIMHA )15
IIPOBEPKHU TUIOTE3 O
HaJIMYUU TPEH/A, OLEHKU
K03(p(pUIIMEHTOB
aQHU30TPOIUU U
pasienieHus
M3MEHYMBOCTH Ha
3aKOHOMEPHYIO U
CIIyYaiHYy10
COCTaBJISIOIIME.
IMapmoHnyeckuii aHaus.
[TonMrapmoHuueckue
cily4yaiiHble (pyHKLMU.
I"apmMoHMueckuii aHau3.
BrisaBienue u onvcanue
CKPBITBIX
NEPUOANYHOCTEN B
M3MEHYMBOCTH CBOMCTB
reoJIOTMYeCKUX OOBEKTOB.
MHoromepHblie
CTaTUCTUYECKHE MOJIEIH.
VYcnoBus npuMeHeHns
MHOTOMEPHBIX
CTaTUCTUUYECKUX MOJIeNeN:
MaTpULbI
K03 (PULIMEHTOB NMAPHOU
KOppeJsaLuH,
KO3(p(pUIIMEHTHl YaCTHON
Y MHOKECTBEHHOM
KOppeJsuuu. Y paBHEHUS
MHO’KECTBEHHOM
perpeccun. Ilpumenenue
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MHOT'OMEPHOTI'0
KOPPEJISAILMOHHOTO

aHaJM3a U ypaBHEHUI

MHO’KECTBEHHOM
perpeccuu 1Jisi IpOBEpKU
re0JIOTUYECKUX TMIIOTE3 U
Npe/ICKa3aHusl CBOICTB
reoJIOTUYECKUX OOBEKTOB.
Ananmi3 06pa3oB B
reoJiorun. 3ajgaun
KJIacCCU(PUKALU U
pacnio3HaBaHUsI 00pPa30B B
reosioruu. KnacrepHsiii u
(bakTOpHBIN aHATU3.

JIuneiinbie

JIVCKPUMUHAHTHbIE
(pyHkmu. OueHka
MH(OPMATUBHOCTH

re0JIOTNYEeCKUX

MIPU3HAKOB.

1.6

Kommnbrotepusun
pOBaHHbIE
TEXHOJIOTHH
reo(pU3nIecKu
X
UCCJIEI0BaHUI

I'eopusznueckue noss Kak
TOJIsI TPOCTPAHCTBEHHBIX
NepeMEHHbIX. DJIEMEHTHI
HEOJHOPOJAHOCTH U
AQHU30TPONHS TTOJIEH.
3akoHOMepHas 1
ciTydaiHast
COCTaBJISIIONINE
U3MEHYMBOCTH
(pu3myeckux cBOMCTB
reoJIOTUYeCKUX OOBEKTOB.
TpeHa-aHaIU3 U CIUIAH-
aHaJIU3, KPauTuHT,
MOJIMHOMUAJTbHAST
anmpOKCUMAIIHS TIOJIEH.
®oH, aHoMaIuAg "
MOBEPXHOCTh TPEH[IA.
CrocoOsl CriaaKMBaHUS
CITyYalHBIX TIOJICH.
CrnaitHpyHKLIMM.
Craructuieckue crocoObl
MIPOBEPKU TUTIOTES O
HaJIMYUU TPEH/A.
Anpokcumanus
MOBEPXHOCTEN TpeHaa
MOJMHOMAMHU U aHAJTN3
OCTaTKOB.
Tpancpopmanus

18
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re0JIOrMYeCKUX MOJIeH.
I'paguenTsl 1 SHTpONMAL.
MopenupoBaHue
JUCKPETHBIX CITyYalHBIX
nosient. [IpoBepka
TUIOTE3bI O CIyYaltHOM
PpacnookKeHUH TOYEUHBIX
reoJIOTUYECKUX OOBEKTOB.
[Iporpammsl 1
IpOrpaMMHbIE
KOMILJIEKCHI
HHTEPIpEeTAIN
reo(pu3NUECKUX TaHHBIX.
CeiicMopa3BeJOUHbIE
pabothl. ['paBupa3Benxa.
MarnuTopasBeka.
DJIEKTPOpa3BEAKA.
I'eopuznueckue
UCCIIEJOBAHUS B
CKBaKMHaX.

1.7

Kommnbrotepusun
pOBaHHbIE
TEXHOJIOTUH UH
KEHEePHO-
re0JIOTMYECKUX
HCCIICIOBAHUI

Hakonuienne u xpanenue
nH(pOpMaLuy pu
r€09KO0JIOTHUECKUX

UCCIIeJOBAaHUSIX.
KomnbioTepHble Oa3bl
JAHHBIX U 0a3bl 3HAHUT.
Bbubmmorpaduveckne
6a3pl. ['eorpaguueckue
MH(pOPMAIIMOHHbIE
CHCTEMBI.
KomnbiotepusnpoBaHHbie
TEXHOJIOTHU
r€09KO0JIOTHYECKUX
YCCJIEIOBAHUM.
dopMaM30BaHHOE
OIMCaHUE OKPYIKaloIeH
cpeapl. [Ipumenenue
CTaTUCTUUYECKHUX
XapaKTePUCTUK IS
aHaJM3a BHIOPOCOB
BpE/IHBIX BEIIECTB B
atmocdepy.
Hcnonp3oBanne mapHoi
KOPpEJISAUY MpH
BBISIBJICHUM [TPUYUH U
CJIEACTBUN JIETpalaliiy
pecypcoB. Beioop oorero
BUJIA PETPeccUuu st
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OITHUMAJIbHOM OLICHKHA
TUAPOIKOJIOTMYECKOro
COCTOAHUA TCPPUTOPHUU.

1.8

Kowmnblorepusu
POBaHHbIE
TEXHOJIOTUU
TEOXUMUYECKH
X
HCCJIETOBAHUNA

OcobeHHOCTH
HCIIOJIb30BaHUSA
KOMITbIOTE PU3HPOBAHHBIX
TEXHOJIOTUI
reOXUMUYECKUX
HWCCJIEIOBaHNNA. 3a1a4,
CBsI3aHHbIE C 00PaOOTKOM
reOXUMUYECKUX TaHHBIX.
3agava BHIICIICHUA
YYaCTKOB C
«aHOMAJIbHBIM»
coJiepKaHUEM JIEMEHTOB
Ha (poHEe «IIIymMax».
3agayu, CBI3aHHLBIE C
MO/IeJTMPOBAHUEM
FeOXMMUYECKUX
MPOLIECCOB.
MopenvpoBaHue
PaBHOBECHOTO (pa30BOrO
(MUHEpaAJIBHOIO) COCTaBa
TE€OXMMUUECKUX CUCTEM.
MopenvpoBaHue
KPUCTAJUTU3AIUN U
CBSI3aHHOM C HEH
XUMHUYECKOU IBOJIIOIUN
MarmMaTU4eCKUX CUCTEM.
I'eoxummueckue mois.
I"eosornueckre OOBEKTHI
Kak IO/
MPOCTPAHCTBEHHBIX
nepemMeHHbIX. Teopus
Co00J1eBCKOI0O 0O
FEOXMMUYECKOM II0JIC.
[IpencraBnenue
MPOCTPAHCTBEHHBIX
FeOXMMUYECKUX TaHHBIX
KaK reOXUMHYECKOro
nosist. ['papmueckue
METO/IbI BBIITOTHEHUS
MaTeMAaTHYECKHUX
ornepanui Hajl MOJISIMU.
['opHO-reomeTpuyeckue
MOJIEIY B T€OXUMUH.
CoBpemeHHasi ropHas
reOMETPUS U €€ METO/IbI.

20
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['opHO-reomeTpuyeckue
MTPOEKIINH.
Hcnonb3oBanue
n3osuHui. JInHerHast
(unpTparysa B reOXMMHU.
JIunelinpie pUIbTPBHI.
Crnaxusanue. [Ipyrue
BUIbI JITHEWUHOMN
(punbTparmm.
Hcnonb3zoBanue
rapMOHMYECKOr0 aHaIu3a
s punbTpauun. Pypbe-
aHaJIN3 Te0JIOTHYECKUX
JAHHBIX. DHEPreTUIecKue
cnekTpsl. [locTtpoenue
¢wbTpoB. BiusHue Trma
reoJIOTHYecKon 3a/1a4M Ha
BBIOOpP MaTeMaTUYECKON
MOJIENI B TEOXUMHUHU.
CBolicTBa re0JIOrnYecKrX
0OBEKTOB,
onpeesionme
3(ppexTuBHOCTD
MIPUMEHEHHST METO/IOB
MaTeMaTU4eCKOro
MO/IeJTUPOBAHUSI.
CriocoObl CHUKEHUSI
pa3sMepHOCTH
re0JIOTUYeCKUX
nepeMeHHbIX. BinusaHue
METOAUKYU U3YUYEeHUsI
re0JIOTHYECKUX OOBEKTOB
Ha XapakTep
Ha0o1aeMOit
W3MEHUYMBOCTH UX
cBoicTB. Posb
re0JIOTHYeCKOro aHaIu3a
IIPH T€0JIOTO-
MaTeMaTUu4eCKOM
MO/JICIMPOBAaHUH B
reoxumun. OrieHka
COOTBETCTBUS
re0JIOTHYECKOH,
BBIOOPOYHON U
orpodyeMoi
COBOKYIHOCTH. O1ieHKa
OJHOPOAHOCTH
M3y4aeMbIX
re0JIOTHYeCKUX OOBEKTOB.
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1.9

Komrnblorepuzu
pOBaHHbIE
TEXHOJIOTHH Te
09KOJIOTUYECKHU
X
HCCJIETOBAHNN

Hakoruienue u xpaHeHue
MH(pOpPMaLIMK PU
re09KOJIOTMUECKUX

UCCIIeJOBAHUSIX.
KomrmbiotepHbie 6a3bl
TIAHHBIX 1 0a3bl 3HAHUH.
bubnunorpaduueckue
6a3pl. ['eorpaduueckue
UH(pOPMALIMOHHbIE
CHCTEMBI.
KomrmbotepusnpoBaHHbie
TEXHOJIOTHA
re09KOJIOTUUECKUX
KCCJIEIOBAHU.
dopmam3zoBaHHOE
OIKCaHKUE OKPY:KaloLIen
cpenbl. [Ipumenenue
CTaTHCTHYECKHX
XapaKTEepPUCTHK TSI
aHaJM3a BEIOPOCOB
BpEIHbIX BEIIECTB B
atmocdepy.
Hcnonb3oBaHue napHOR
KOppEJISLUY MTpU
BBISIBJICHUY TIPUYMH U
CJIeICTBUH Jlerpafaiiu
pecypcoB. Beibop o61mero
BU/IA PETPECCHUU TSI
ONTHMAJIbHOH OIIEeHKU
TUAPOIKOIIOTHYECKOTO
COCTOSTHUSI TEPPUTOPHH.

13

Hroro

108
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3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax

3.2. Conep:xkaHue pa3jaesoB JUCHUILIMHBI

Mopynb

Howmep
pasgena

Tema

Copepxanue

TpynoemMKocTb
(B yacax)

1.1

KommblorepHsl

€ TEXHOJIOTUU B

reoJIOrnYeCcKOn
HayKe

22

CoBpemMeHHble UH(POPMAIIMOHHBIE
TEXHOJIOTMH. 3HaYeHHe KOMIbIOTEPHbIX
TEXHOJIOTHI B COBPEMEHHOM OOIIEeCTBe,

Hayke U oOpazoBaHuu. [Ipodiembl
uH(pOpMaTU3aluK MpodeccuoHaIbHOM

JesTeIbHOCTH B HayKax o 3emJie.
KoMmrmbloTepHble TEXHOJIOTHY B HAYYHOM

IeATebHOCTU U B HAyKax 0 3emJe.
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MopenupoBaHue B HayKax o 3emJe.
[TonsTre MOJEIM U MOJIETTMPOBAHUSI.
MopenupoBaHie Kak OCHOBHOUM MeTO[]
no3HaHusa. Bunsl mogenen
MPUMEHSIEMbIX B HayKe U 00pa30BaHUU.
NmuTaiimoHHOE MOAETMPOBAHKE.
CoBpeMeHHbIe HAlTPaBJIEHUS Pa3BUTHS
mareMatuku. OcoOOeHHOCTH
MPUMEHEHHS] MATEeMaTUUECKUX METOAOB
ISl aHaM3a ¥ (popMam3anum
O0OBEKTOB U3YUEHHUSI T€0JIOTHUECKON
HayKku. Maremaruueckoe
MojenupoBanue. [IpumeHeHue MeTo10B
TEOPHH BEPOSITHOCTHU U
MaTeMaTU4eCKON CTAaTUCTUKU /ISl
BBISIBJIEHUS1 3aKOHOMEPHOCTEN U
MOCTPOEHU S MOZeNIel yIpaBIeHUsI.
Merop 3KCTpanoyisiuuy u
MHTEPHOJISIUN B HAYUHBIX
uccienoBanusax. [Tonsatue nporuosa u
MaTeMaTU4eCcKre METO/IbI
nporHo3upoBanus. [loHATHE 3HAHUI U
6a3bl 3HaHM. CHCTEMBI
WCKYCCTBEHHOTO MHTEJUIEKTA.
KommnbloTepr3upoBaHHbIN
9KCIepuMeHT. MaTteMaTH4ecKuil 1
BBIYUCIIUTESIbHBINA SKCIIEPUMEHT.
[MaccuBHbIi kcniepumenT. Odmiee
pa3ianuue Mex/1y MacCUBHBIM
9KCMEePUMEHTOM U HAOII0JCHUEM.
AKTHUBHBIN 9KCIIEPUMEHT.
MaremaTyecky IIaHUpPyeMBblid
sKcriepuMeHT. OcOOeHHOCTH cOopa U
00pabOTKM SKCIIEPUMEHTAIIBHBIX
AMArHOCTUYECKUX JaHHBIX. THIIBI
MaTeMaTUYECKUX MOJIEJIEN B
9KCIIEPUMEHTAILHOM MCCIIeJOBAHUU
TICUXOJIOTUYECKUX (DYHKIIMI YeJIOBEKa,
MEXJMYHOCTHBIX B3aUMOJIEICTBUI B
o011eCTBe.

1.2

I'eonndopmart
HMOHHEIE
CUCTEMBI
(T'C): coop,
XpaHEeHHE,
o0paboTKa,
aHaJINM3 1
nepejaya

Oomue ceenenud o I UC. Oo6mue
Npe/ICTaBJIECHUsI O TeOUH(OPMAIIMOHHBIX
cucremax. [lonarue o
reorH(pOPMAIIMOHHBIX TEXHOJIOTUSIX U
I'C-cucremax. Haznauenue u
koHuenuuu ['UC. Tepmunonorusa ['NC.
OO01mas cTpyKTypa 1 OCHOBHBIE
cocrasistiomye I'MIC. DnekTpoHHas
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uHpopManu

KapTa, 0a3pl 1aHHbIX. Chepbt
npumenenus [ UC. 3agaun periaembie
I'C: mecTo, ycnoBue, TEHAEHIUH,
CTPYKTYpHI, MoJieupoBaHue. M3yuenue
oazosort [ UC ArcView. Co3nanue
I'MIC-npoekTa. 3arpy3ka BEKTOPHBIX
TEMATUYECKUX CJIOEB. 3arpy3ka
PacTpOBBIX TEMATUYECKUX CJIOEB.
DKCIOpT U3 OOMEHHBIX (POPMATOB.
INoaxouyeHne JOMOJHUTEIBHBIX U
BCIIOMOTaTeJIbHbIX MO/YJIEH.
PenaktupoBaHue jiereHy] Tem.
Kinaccudukanus, Tunsl Kiaaccugukaimm
reoJIorokaprorpadgpuIeckux 0ObEKTOB
tem. [TogOop 11BETOBOM raMmMbl. BoiOop
CHUMBOJIbHBIX 3HAKOB ISl Pa3IMYHBIX
T€OMETPUYECKUX TUIIOB OOBEKTOB.
Hanecenue METOK U ITOAIIMCEN B BUIE.
Cospanue 1m1adIoHa MakeTa IIeYaTH.
Odopmiienne MakeTa nevatu.
Co3zpanue nereHapl Ha MakeTe IeJyaTu,
pamMKu, KOOPIAUHATHOM CETKH,
MacIITaOHOM JIMHENKY U JIp. DKCIOPT
KapThl B OOMEHHbIe (DOPMATHI.

1.3

MeTtoap! KoY
€CTBEHHOM

WHTEpIIpeTalu
1 reOJJaHHBIX.

[TpvHIUTIBI ¥ METOBI MATEMATUIECKOTO
MOJICJTUPOBAHUS B T€OJIOTHH.
Cnenuduka reoJiorn4eckmux

00pa30BaHUM U MIPOIIECCOB KaK
00BEKTOB U3YyUEHUS. DJIeMEHTHI

HEOIHOPOJHOCTH I'€0JIOTHUECKUX

00BEKTOB U U3BMEHYMBOCTh UX CBOWCTB.

BrIOOpOUHBIA METO/T M3YUYEHUS HEP.

ToueuHble M UHTETPAIbHBIE OLIEHKH

CBOWCTB 00BbEKTOB. ToUyeUHble U
WHTepBaJIbHBIC OIICHKN CBOICTB
r€0JIOrMUeCKNX 00BEKTOB. CXEMBI

OIMpoOOBAHMS U IIIKAJII U3MEPEHUN B

reoJioruu. [lorpemHocT u3MepeHust u

MOTPENTHOCTH aHAJIOTHH.

MogenupoBaHue Kak CpeiCTBO

MO3HAHUSA B reojioruu. [IpuHIMITEL 1

METO/IbI MATEMATHYECKOTO

MO/ICTMPOBAHUS B T€OJIOTHH. BUJIbI

MaTeMaTH4eCcKuX Mojesein. Mecto u

POJIb MaTEeMAaTUIECKUX METOJIOB

MOJICJTUPOBAHUS B MPOLIECCE U3YUCHHS

re0JIOTUIECKUX OOBEKTOB U IIPOIIECCOB.

Cuctembl 00paOOTKH CTATUCTUUECKUX
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JaHHbIX. 3aauM cTaTUCTUKU. [ToHsATHE
reHepaJIbHON 1 BHIOOPOYHOM
coBoKynHocTH. CriocoOs! 0TOOpA.
CraTtucTueckoe pacrpeieieHue
BBIOOpKU. DyHKIMS pacnpeneneHusl.
[Tonuron u rucrorpamma. Yuciaossie
xapaktepuctuku. Koppemsmusi.
Omubku BEIOOPOYHON CpeHEN.
[MporpammMHbIe cpencTsa,
ABTOMATU3UPYIOIINE CTATHCTHUYECKYIO
00paOOTKY JIaHHBIX.

1.4

bauku 3HaHui

Cuctemsbl yrpaBiieHus1 6a3aMu JaHHBIX
(CYB]l). banku 3nanmii. ba3bl TaHHBIX.
DKCHEPTHBIE CUCTEMBI. Y POBHU
MPEJCTaBJICHUS U YPOBHU JIETAILHOCTH.
Ha3HaueHue 3KCrepTHhIX CUCTEM.
CTpyKTypa 9KCIEPTHBIX CUCTEM. DTarbl
pa3pabOTKK SKCIIEPTHBIX CUCTEM.
Nurepdetic ¢ KOHEUHBIM
nosib3oBaresiem. [IpeacraBienue
3HAHUI B 9KCIIEPTHBIX CUCTEMAX.
VY poBHU Npe/iCTaBICHNS U YPOBHU
aetanbHOCTH. OpraHu3anus 3HaHUI B
padoueii cucteme. OpraHuzanus
3Hanuil B base manaeix. MeToanl
MOMCKA PELIEHUI B 9KCIIEPTHBIX
cucremax. IHCTpyMeHTa/IbHbIE
KOMIUIEKCHI JIs1 CO3/IaHUS] CTATUYECKUX
sKcnepTHbIX cuctem. CpeacTBa
Mpe/ICTaBIeHUs 3HAHUI U CTPaTeruu
yripaBiieHus. Tunbl 6a3 JTaHHBIX
npumeHsieMbix B reosiornyeckux ['C.
I'pacprueckue 6a3bl JaHHBIX. THITHI 623
JAHHbIX TPUMEHSIEMBIX B
reosiornueckux ['MC. I'papuyeckue
0a3bl maHHbIX. ['padpuueckoe
MpeJcTaBJIeHre reorpagpruueckmx
00BEKTOB WU APYTUX
MPOCTPAHCTBEHHBIX SIBJICHUI
OKpyxatouiei cpebl. Tunbsl 1 poBbIX
KapT. BektopHble KapThl. MaTpuyHble
kapthbl, rpuareMsl U TIN-tembl. CeTku
JOAaHHBIX. BEeKTOpHBIE KapThI:
MpeicTaBJIeHue reorpapuieckux
(reosIorn4ecKknx) OOBbEKTOB
3JIeMEHTapHBIMU T€OMETPUUECKUMU
oOpa3amMu: TOYKOH, JIMHUEH, KOHTYPOM.
[Mousitue Tonosornu ToyeuHbI OOBEKT.
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Jlunennpi 00beKT. [loMroHaabHbIN
00bekT. Touka, OTpe3ok. Bepimna
(Beprekc). yra (Jiunus). Y3en.
Bucsuuii y3en. [ceBaoysen.
Hopwmanehbiil y3en. Bucsyas ayra.
3amknyTas ayra. [Toauron. [Tokpeitue.
Cnoii. BuyrpenHuit uaeHTuguKaTop
MIPOCTPAHCTBEHHOTO OOBEKTA.
[Tonb30BaTeNbCKUiA UASHTU(MUKATOP
MIPOCTPAHCTBEHHOTO OOBEKTA.
[IpencrapneHust BEKTOPHBIX KapT B
BU/JIE TEMATUUYECKUX CJIOEB.
CeMaHTHYeCKUe Oa3bl JJAHHBIX B
reosiornueckux [ IC. ConepxarenbHbie
XapaKTePUCTUKU 00bEKTOB. Tabnuiibt
atpu6yToB. [Ipumensiemsie B [1IC
dopmaTsl anekTpoHHbIX TabuL. CYB]]
IUIsI ceMaHTh4ecKux 0a3 ganubeix I'YC:
dBASE, Paradox, Exel, Access, Oracle
u 11p. Ces3b ['MIC c BHemnumu CYB]I.
Cospanue aTpuOyTUBHBIX TAOJHII.
Pa6ora ¢ Tabmunamu. JloGasieHue u
ynasieHue noseit B Tabnuiie. Turist
nepeMeHHbIX: Yuciao (Number). Ctpoka
(String). Jlormueckuii (Boolean). [lara
(Date). [loGaByieHue u yaajieHue
3anuceil B Tabnuiie. PegaktrpoBanue
3HAYEHW B TaOsHIIe. 3ampochl B
TabNMIIaX, MOCTPOSHHE AUATPAMM.
Brrancnenve 3Ha4eHWI MOJIEH.
BrinosnHeHue onepanuil ¢ YMCI0BLIMU
nosisimu. PopMaTupoBaHUe YUCEII.
YucioBble peoOpa3oBaHUSI.
ApudmeTrueckue onepanum.
Brimonnenue oneparuii ¢
CUMBOJIBHBIMH TTOJIIMU. CoeHeHne
taoymi. CoenuHeHre ogHa-KOOHOU (one-
to-one) WM MHOTHE-K-OqHOM. BeiOOp
0OIIIero MoJIs AJIs1 COSAUHEHMS.
Casi3biBanre Ta0mI. OyHKIUS
Caszarb (Link). CBs3b 0J1Ha-KO-
MHOTHMM. JIOCTYIT K BHEIITHUM Oa3am
JaHHBIX ¢ moMoipio SQL coeguHeHus.
Orpanunuenus 1 ¢paiinos dBASE.

1.5

Kommnbotepusu
pOBaHHbIE
TEXHOJIOTHH
re0JIOrMYeCKUX

[Tporpammuoe obecnieuenne ['IC
MPUMEHSIEMOE B T'€0JIOTUU U TeohU3UKeE.
Kraccudukarus nporpaMMHOTo
obecnieuenust [ UC.
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Y TUJIPOTEO0JIOT
NYECKUX
UCCJIEIOBAHUI

[Tomnodyukumonansusie I'YC.
Bekropuszatopsl. I10 I'MC mmpokoro
HazHaueHus. Cemencto [10 ESRI: PC
ArcInfo, ArcView, ArcGis, ArcEdit,
Arclnfo. JononaurensHbie MOLYIN:
ArcView Spatial Analyst, 3D Analist u
Network Analyst u gp.
Cnenuann3upoBaHHbIE MOJYJIU JIJIS
reoJioruueckux naHHeix: Target for
ArcGIS, Geosoft plugin for ArcGIS.
I'NC Maplnfo, GeoDraw/Geograph,
GreenView. Crnienimaqu3upoBaHHbIE
I'C. TNC-TTAPK. TUC UHTEI'PO.
Tononornyeckne peaakTopsl 1
BekTopuzaropsl: EasyTrace, MapEdit,
UniMap. [10 npumeHsieMble COBMECTHO
¢ I'MC: Surfer, AutoCad,
GlobalMapper, ER Mapper, ERDAS u
ap. Cozpanue ' MC-metona. Co3ganue
IM(POBBIX MOJEJIEN re0I0ro-
reopU3MUECKUX KaprT.

1.6

Komnslorepusu
POBaHHbIE
TEXHOJIOTUU
reopusnyuecKu
X
HCCJIETOBAHUNA

I'eopusrueckue mosst Kak MoJis
MIPOCTPAHCTBEHHBIX MIEPEMEHHBIX.
DJIEMEHTBl HEOJTHOPOJHOCTH U
AHU30TPOIKS MOJIeil. 3aKOHOMepHas U
CllydaiiHasi COCTaBJISIONINE
W3MEHYMBOCTH (PU3NYECKUX CBOMCTB
reoJIOrTHIecKux 00beKToB. TpeHa-
aHAJIU3 ¥ CIUJTAMH-aHAIN3, KPAUTHHT,
MOJMHOMUAJIbHAS ANMPOKCUMAITHUS
noJieil. ®oH, aHOMaJIHs U MOBEPXHOCTh
TpeHaa. CriocoObl CriiaXkKuBaHUS
ciyqaiHbIX mojen. CrutailHpyHKIIH.
CraTrcTU4ecKkue crocoObl TPOBEPKU
TUAIOTE3 O HAJTMYUM TPEHIA.
Anpokcumaryisi TOBEpXHOCTe! TpeHaa
MOJMHOMAaMU U aHaJIU3 OCTaTKOB.
TpaHchopmalivs reoIoru4eckux
noJieil. ['paivueHThl U SHTPOIHSIL.
MonenupoBaHue JUCKpPETHBIX
ciayJaiHbIx nojiei. [IpoBepka ruroTess
0 CJIy4aliHOM PACIMOJIOKEHUN TOYSUHBIX
reoJIorn4eckux 00beKTOB. [IporpaMmb
Y TIPOTrPaMMHBIE KOMILIEKCHI
MHTepHpeTalnuy reopu3nyeckux
nanHbix. CelicMopa3BeJOuHble padOTHI.
I'paBupasBenka. MarauropasBegka.
DnekTpopaszBeaka. ['eopusnueckue
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HUCCI€J0BaHUA B CKBAXKMHAX.

1.7

Kowmnblorepusu
POBaHHbIE
TEXHOJIOTU UH
KEHEPHO-
re0JIOTUYECKUX
HCCJIETOBAHNNA

Haxomnenue u xpanenue uHpopMaiu
IIPY TE€09KOJIOTUYECKUX UCCIIEJOBAHUSX.
KommnbiotepHble 6a3bl JaHHBIX U 6a3bl
3HaHui. bubmorpadpudyeckue 6a3sl.
I'eorpaduyeckne nHPOPMaLIMOHHBIE
cucteMbl. KoMmnbloTepusrpoBaHHbIe
TEXHOJIOTHH T€09KOJIOTHUECKIX
uccnenoBaHuil. PopMaan30BaHHOE
OIMCaHNE OKPYKAIOLIEH CPe/ibl.
[TpumeHeHne CTaTUCTUYECKUX
XapaKTEepUCTHK ISl aHAJIN3a BHIOPOCOB
BpEIHbIX BELIECTB B aTMOChEDY.
Hcnonp3oBanue napHOW KOppessauu
IIPY BBISIBJIEHUM NIPUYMH U CJIEICTBUN
Jerpajaiuu pecypcos. Beibop oliero
BUJIa PETPECCUHU AJI1 ONTUMAJIbHON
OLIEHKH I'MJJPOIKOJIOTUUYECKOr0
COCTOSIHMS TEPPUTOPHH.

1.8

Komrmelorepusu
pOBaHHbIE
TEXHOJIOTHU
r€OXMMUYECKU
X
HUCCJIETOBAHUN

OcoOeHHOCTH UCTIONIb30BaHUS
KOMIIbIOTEPU3UPOBAHHBIX TEXHOJIOIUIA
reOXMMUYECKUX UCCIIeA0BaHUM.
3anauu, cBsI3aHHBIE ¢ 00Pa0OTKOMN
reoXMMUYECKUX JaHHBIX. 3a1a4a
BBIJIEJICHUS] YYaCTKOB C «QHOMAaJIbHBIM»
COZIep’KaHUEM 3JIEMEHTOB Ha (hOoHE
«ymMa». 3aJauu, CBSI3aHHbIE C
MOJEJIMPOBAHUEM I'€OXMMUYECKUX
npoueccoB. Moaenuposanue
PaBHOBECHOT'O (pa30BOro
(MUHEPAILHOIO) cOCTaBa
T€OXMMUYECKUX CUCTEM.
MopnenupoBaHue KpUCTAUIU3ALUU U
CBSI3aHHOU C HEM XMMUYECKON
3BOJIIOLIMY MarMaTU4YeCKUX CUCTEM.
I'eoxumunyeckue noss. I'eonornueckue
OOBEKTHI KaK MOJIsI MPOCTPAHCTBEHHBIX
nepeMeHHbIX. Teopust Co60aeBCKOro 0
reoxumuueckom nosie. [lpeacrasnenue
IPOCTPAHCTBEHHBIX FT€OXMMUYECKUX
JAHHBIX KaK T€OXUMHUYECKOTO IOJIS.
I'pacpmueckue MeTO/Ibl BHIIOJIHEHNUS
MaTeMAaTUYECKUX ONepaluil Hajl
nojsamu. I'opHo-reomeTpuueckue
Mozenu B reoxumud. CoBpeMeHHast
ropHasi reoMeTpus U ee MeToibl. ['opHO-

reOMETPUYECKUE TIPOSKIUH.

Hcnonp3oBanue n3oauaui. JInnennas
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(pripTpanysa B reoxumun. JInHenHbIe
pwbTpel. CrinaxuBanue. [Ipyrue Bubl
JIMHENHOM (PUIIbTPALIUK.
Hcnonb3oBaHue rapMOHUYECKOTO
aHaymm3a 11 pubtpauuu. Pypbe-
AQHAIN3 Ie0JIOTUYECKUX JaHHBIX.
DHepreTrueckue cnekTpol. [locrpoenue
(priTpoB. BusHue thna
re0JIOrMYEeCKOi 331241 Ha BHIOOD
MaTeMaTU4YEeCKOM MOJEIU B TEOXUMUHU.
CBoiicTBa reoJIornyeckux 00bEKTOB,
ornpenensoume 3(pGHeKTUBHOCTh
NIPUMEHEHUs1 METOJJOB
MaTeMaTU4YeCKOro MOAEIMPOBAHHUS.
CrnocoObl CHUKEHHSI pa3MEPHOCTU
reoJIOTMYeCKUX NepeMeHHbIX. BiusHue
METO/IMKY U3YYEHUS Ie0JOrH4ecKuX
00BEKTOB Ha XapaKTep HaOIo1aeMou
U3MEHUUBOCTU UX CBOMCTB. Posib
re0JIOTMYECKOro aHaIn3a MpU reosioro-
MaTeMaTUYeCKOM MOJIEIMPOBAHUY B
reoxumun. OLeHKa COOTBETCTBUS
re0JIOrH4YeCcKOi, BHIOOPOUHOU 1
orpoOyemMoii COBOKYMHOCTH. OlieHKa
OJJHOPOJHOCTH U3Yy4aeMbIX
re0JIOTnIeCKUX OOBEKTOB.

1.9

Kommnbrotrepusu
pOBaHHbIE
TEXHOJIOTUH Te
09KOJIOTUYECKU
X
HCCIIeIOBAHUI

Hakormuienne u xpanenue nHGopMarvin
MIPU T€0IKOJIOTHUECKUX UCCIIEIOBAHUSIX.
KommnpioTepHble 0a3bl JaHHBIX ¥ Oa3bl
3HaHMi. bubnmorpapuyeckue 6asbl.
I'eorpacpuyeckre nHGOpMaIMOHHBIE
cuctembl. KoMIpioTepru3npoBaHHbIE
TEXHOJIOTUX T€09KOJIOTMUYECKUX
uccienoBanuil. PopMaan30BaHHOE
OMKCaHNE OKPYXKAIOIIEH CPEIbI.
[TpriMeHeHne CTaTUCTUUYECKUX
XapaKTEepPHUCTHK TSl aHAIN3a BEIOPOCOB
BpE/IHBIX BelecTB B aTMocdepy.
Wcnonb3oBaHue mapHON KOppessiiyu
MIPU BBISIBJICHUY MIPUYMH U CIIEACTBUN
Jerpajgamnuy pecypcoB. Beibop ooiero
BUJIA PErPEeCcCUH ISl ONTUMATbHOM
OLIEHKU TUAPOIKOJIOTMUECKOTO
COCTOSIHUSI TEPPUTOPHH.

3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax

|M0le)'[b | Howmep |

Tema

Copepxanue
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pa3aeiia

(B yacax)

3.2.3. JlabopaTopHbIe 3aHATHA, COJIEPKaHNe H 00beM B Yacax

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 KommblorepHs Tunbl MaTeMaTUYECKUX MOZEJIEN B 2
€ TEXHOJIOTMU B | SKCIIEpMMEHTAJIbHOM UCCJIEI0OBAaHUN
reoJIOTMYeCcKOr | MCUXOJOrMYecKUX (DYHKIIMIA YesIoBeKa,
HayKe MEXJIMYHOCTHBIX B3aUMOJIEICTBUN B

oomrectBe. CpeicTBa ¥ CUCTEMBI
KOMMYHHKAIIMK B HayKax o 3emiie u
oOpa3zoBanuu. VlHTepHET. AnmapartHbie
Y MIPOrpaMMHBIE CPEeJICTBA
nepcoHaibHON DBM B JIOKaJIbHBIX U
IJI00QJIbHBIX BHIYMCIIUTEIBHBIX CETSIX;
INTERNET. banku manssix. [Tonsarue
MeTaiaHHbIX. CBOMCTBA METaJaHHBIX.
CrpykTypa MetaungpopMaliuu.
Tenexkonpepenmu. Cpencrsa
BU3YyaJIM3allMu B HAYKax O 3emiie 1
oOpaszoBanuu. HarnsiHoe rpaguueckoe
3aMeleHre 00beKTa U3yUeHUSI.
[NoHsTHE BU3yanu3anuu, rpapuaeckoro
o0bekTa. TpexmepHast KOMIbIOTepHAs
rpadvika u crieain3upoBaHHbIE
IIPOrpaMMHbIE CPEJICTBA CO3JAHUS
TPEeXMEepHBIX Mojienieil. Micnonp3oBaHue
TPEXMEPHBIX MOJEJIEN C IEeJbI0
BU3YyAJIM3alUH U WUTIOCTPAIU
MaTepuasoB YroJOBHOTO Jea,
CJIEICTBEHHOT'O SKCIIEPUMEHTA U T.I.
[Ipumenenue B Haykax o 3emiie U
00pa30BaHMM MAKETOB MPUKJIAIHBIX
MPOrpaMM YHUBEPCATbHOTO
Ha3HaueHus. ba3bl qaHHBIX. CHCTEMBI
yIpaBJiieHust 6a3aMu JTaHHBIX KaK
CpeacTBO cOOpa U MpeIBapUTEIbHON
00pabOTKK HAYyIHOW MH(POPMAITUH.
CpeacTBa pacrio3HaBaHus1 00pa3oB.
CucTemMbl ONITUYECKOTO pacTiO3HABaHUS,
obecrieunBamIime 00padoTKy
CKaHMPOBAHHBIX JOKYMEHTOB U X
9KCIOPT B 0a3bl JAHHBIX.
ABTOMATHU3MPOBAHHBIN MIEPEBO]
TEKCTOB C OCHOBHBIX €BPOIEHCKUX
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SI3BIKOB Ha PYCCKHIA U 0OPATHO.
Hcnoap30BaHne TaOIMYHBIX
MPOLIECCOPOB MPH BHIMOJTHEHUH
MaTeMaTUIEeCKHX PacueToOB,
MaTeMaTU4eCKOM MOJEIMPOBAHUH U
00paboTke JaHHBIX. Busyammzanus
MHMOPMALIKK C TTIOMOIIIBIO CPEJICTB
MOJITOTOBKU TTPE3EHTAITHH,
KOHCTPYKTOPOB JIEKTPOHHBIX yUeOHBIX
1ocoOUi. DIIEKTPOHHBIE yueOHbIe,
y4eOHO-MeTOMYECKHE CPEJICTBA B
obpazoBanuu. [IpUHIMITEI K1 METO I
MaTeMaTU4eCKOro MOJEIMPOBAHUS B
reosiornu. Crenguka reoJJorudeckux
00pa30BaHUI U MIPOIIECCOB KaK
00BEKTOB U3yUEHUSI. DIeMEHTHI
HEOJJHOPOAHOCTHU T€OJIOTHUECKUX
00BEKTOB U UBMEHYMBOCTh UX CBOWCTB.
Boi60pouHBIif METO U3YUYeHHUsI HEAIP.

1.2 I'eonnopmary Oouwe ceeaenust o 'MC. O0mue
MOHHBIE MPeJCTaBJIeHUsI O TeOMH(OPMALIMOHHBIX
CUCTEMBI cucremax. [Tonsatue o

(TUC): coop, reorH(pOPMALIMOHHBIX TEXHOJIOTUSAX U
XpaHeHue, I''NC-cucremax. Haznagyenue u
00padoTKa, kournermmu ['UC. Tepmunonorus ['MC.

aHaJIU3 U OO11as CTPyKTypa ¥ OCHOBHBIE
nepegava cocrapssiione ['MC. DnekTponHas

MH(pOpMaLU Kapra, 0a3bl JaHHbIX. Cepbl

npumenenus [ IC. 3agaun peraembie
I'C: mecTo, ycnoBue, TEHIEHIUH,
CTPYKTYpBbl, MOAenupoBaHue. M3yueHue
6azoBoit [IC ArcView. Co3nanue
I'MC-npoekTa. 3arpy3ka BEKTOPHbIX
TEMATUYECKUX CJIOEB. 3arpy3ka
PacTpOBBbIX TEMATUUYECKUX CJIOEB.
SKCIOpT U3 OOMEHHBIX (hOPMATOB.

1.2 I'eoundopmart [ToakmoueHne TOMOTHUTEIbHBIX U
HOHHBIE BCIIOMOTaTeIbHbIX MOAYJIEH.
CUCTEMBI PenaktupoBaHue JiereH Tem.

(TUC): coop, |Knaccudukanus, Tunbl KiaccupuKaImi
XpaHEeHHue, reoJiorokaprorpadgpuaeckux 0ObeKTOB
00paboTKa, tem. [TogOop 1iBETOBOM raMmbl. BhIOOp

aHaJIU3 U CUMBOJIbHBIX 3HAKOB ISl Pa3JIMIHBIX
nepeaaya T€OMETPUYECKUX TUIIOB OOBEKTOB.
uHpopmauun | Hanecenue meTok u noanuceit B BUJE.

Cospanue mabioHa MakeTa MevaTH.
OdopmiieHne MakeTa nevatu.
Co3panuie jiereH/ipl Ha MaKkeTe 1evarw,
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PaMKH, KOOPJMHATHOW CETKH,
MaciTabHOW JIMHEWKU U Jp. DKCHOPT
KapThl B 0OMeHHbIe (hOPMATHI.

1.3

Mertonap! Koy
€CTBEHHOM
MHTEpIIpeTalu
W T€OJTaHHBIX.

[TpUHIMITEL U METOJIBI MATEMATHUECKOTO
MOJICTIPOBAHUS B T€OJIOTHH.
Crneunguka reoJoru4eckux

00pa30BaHUI M MTPOIECCOB KaK
00BEKTOB U3YyUEHUSI. DIeMEHTHI
HEOIHOPOJJHOCTH T'€0JIOTHUECKHIX
0OBEKTOB U KI3MEHYMBOCTh UX CBOWCTB.
Br100pOYHBI METO/] U3YUeHHSI HEIP.
ToyeuHble ¥ UHTETPaJIbHBIE OIICHKU
CBOWCTB 00beKTOB. TOUYeUHbIE 1
UHTEPBaJIbHBIC OIIEHKU CBOICTB
reoJIoTnYecKux 00beKTOB. CXeMbl
OINpoOOBAHMUS U IIKAJIbI U3MEPEHUI B
reosioruu. [lorpemHocT M3MepeHus U
MOTPEITHOCTY aHAJIOTHH.

1.3

Mertonap! Koy
€CTBEHHOH
MHTEpIIpeTalu
1 re0JJaHHbIX.

MecTo 1 posib MAaTEMATUYECKUX
METO/I0B MOJIEJIMPOBAHUS B IpoLiEcce
M3yUYEeHHUs Te0JIOTUYECKUX OOBEKTOB U

npoueccoB. Cucrembl 00pabOTKH

CTATUCTUYECKUX JAHHBIX. 3aJa9u

craTucTUKU. [ToHATHE reHepalibHOM 1

BBIOOPOYHON COBOKYMHOCTU. CHIOCOOBI
oroopa. CraTucTnieckoe

pacnpezesnenue BHIOOpku. PyHKIus
pacnpeaenenus. [lonuron u
rucrorpamma. Yuciossie
xapakTepucTiku. Koppensauus.

OmubOku BEIOOPOYHON CpeHEN.

[TporpammHble CpelCTBa,
ABTOMATU3UPYIOIINE CTATUCTHUECKYIO
00pabOTKY JIaHHBIX.

1.4

bauku 3Hanui

Cucrembl ynipapiieHUst Oa3aMu JaHHBIX
(CYB]I). banku 3nanmii. ba3bl TaHHBIX.
DKCIEPTHHIE CUCTEMBI. Y POBHU
MIPEJCTaBJICHUS U YPOBHU JIETAIILHOCTH.
Ha3HaueHue 3KCrepTHhIX CUCTEM.
CTpyKTypa SKCIEPTHBIX CUCTEM. DTarbl
pa3padOTKK SKCIIEPTHBIX CUCTEM.
WNutepdeiic c KoHEUHBIM
nosib3oBaresiem. [IpeacraBienue
3HAHUI B 9KCIIEPTHBIX CUCTEMAX.
VYpoBHU npescTaBIeHUs U YPOBHU
netanbHOCTH. OpraHu3anus 3HaHUI B
padoueii cucteme. OpraHu3anus

32




3HaHui B base manapix. Metoanl
MOUCKA PELeHU B 9KCIIEPTHBIX
cucremax. IHCTpyMeHTaJIbHbIE
KOMIUIEKCHI [UISl CO3/1aHUsI CTATUYECKUX
3KcnepTHbIX cucreM. CpeacTsa
NPeJCTaBJICHUs] 3HAHUI U CTpaTeruu
yripaBiieHus. Tunbl 6a3 JTaHHBIX
npuMeHseMbIx B reosiornyeckux ['C.
['padpmueckue 6a3bl qaHHBIX. Turb 6a3
JAHHBIX IPUMEHSIEMbIX B
reostornueckux ['MC. I'papuueckne
6a3bl nanHbIX. ['paduueckoe
Mpe/icTaBJIeHUe reorpapuueckux
00BEKTOB WU JIPYTUX
MPOCTPAHCTBEHHBIX SIBJIEHUI
OKpyarorieu cpejbl. Tumsl 1 poBbIX
KapT. BekropHble kapTbl. MaTpuuHble
kaptbl, rpuareMsl U TIN-temsbl. CeTku
JaHHbIX. BEKTOpHbIE KapThI:
NpeJCTaBJIeHre reorpapruueckmx
(reoIorn4ecKrx) 0ObEKTOB
3JIeMEHTAPHBIMU F€OMETPUYECKUMHU
o0pa3amu: TOUKOH, TMHUEN, KOHTYPOM.
[MousTre Tononorun ToyeuHbll OObEKT.
JIunelinpiii 06beKT. [lomuroHanbHbIM
00bekT. Touka, OTpe3ok. Beprmna
(Beprekc). yra (Jiunus). Y3ed.
Bucsuuii y3en. [ceBaoysen.
Hopwmanehbii y3en. Bucsyas ayra.
3amknyTas ayra. [Toouron. [Tokpeitue.
Cnoii. Buyrpennuit uaeHTugukaTop
MPOCTPAHCTBEHHOTO OOBEKTA.
[Tonb30BaTeNbCKUN UIEHTU(PUKATOP
MPOCTPAHCTBEHHOTO OOBEKTA.

1.4

Banku 3Hanum

[Ipencrapnennsi BEKTOPHBIX KapT B
BUJIC TEMATUYECKUX CJIOEB.
CemanTtnyeckue 6a3bl JAHHBIX B
reosornyeckux ['IC. ConepxaresbHble
XapaKTEPUCTHKU 0ObeKTOB. TaO uIIbI
atpu6yToB. [Ipumensiemsie B [IC
dopmartsr ssexTporHbIX TaOMI. CYB]]
IUTS ceMaHTrnyeckux 0a3 gaHaelx [UC:
dBASE, Paradox, Exel, Access, Oracle
u ap. Ceszb ['UC ¢ BemmHumu CYBI.
Cosznanne aTpuOyTUBHBIX TaOJIHII.
Pa6ota ¢ Tabmunamu. [loGaBieHue u
yIajieHue rojiei B Tadmuie. Tumbl
nepeMeHHbIX: Yuciao (Number). Ctpoka
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(String). Jlormueckuii (Boolean). [lara
(Date). [loGaByieHue u yaajieHue
3anuceil B Tabnuiie. PegaktrpoBanue
3HAYEHM B TaOJyuIe. 3ampochl B
TabNMIIaX, MOCTPOSHHE AUATPAMM.
Brruncienye 3HaueHU NOJIEH.
BrinosnHeHue onepanuil ¢ YMCI0BLIMU
nosisimu. PopMaTrpoBaHKe YUCEII.
YucioBble peoOpa3oBaHUS.
ApudmeTrueckue onepanuum.
Brimonnenue oneparuii ¢
CUMBOJIBHBIMH TTOJIIMU. CoeHeHne
taOymi. CoenuHeHre ogHa-KOIHOM (one-
to-one) WM MHOTHE-K-OqHO. BeiOOp
0OIIIErO OIS VIS COEIUHEHHNA.
Casi3biBanue Ta0mI. OyHKIUS
Caszarb (Link). CBs3b 0/1Ha-KO-
MHOTHMM. JIOCTYIT K BHEIITHUM Oa3am
JaHHBIX ¢ moMoiplo SQL coeguHeHus.
Orpanunuenus 1 ¢paiinos dBASE.

1.5

Kommnbrotepusun
pOBaHHbIE
TEXHOJIOTHH
re0JIOrMYeCKUX
Y TUJIPOTE0JIOT
WYECKUX
HCCJIETOBAHUNA

[Tporpammuoe obecnieuenne 'C
NPUMEHsIEMOEe B I'€0JIOTUU U Teo(pU3HUKe.
Knaccudukarms nporpaMMHOToO
obecrieuenus: [ UC.
[Momnopyukimonanebusie ['UC.
Bekropuzaropel. I10 I'MC mumpokoro
HaszHaveHus. Cemericto I10 ESRI: PC
ArclInfo, ArcView, ArcGis, ArcEdit,
Arclnfo. [lononautensHbIE MOTYIH:
ArcView Spatial Analyst, 3D Analist u
Network Analyst u ap.
CrienaTu3upoBaHHbIe MOJTYJIH TSI
reoJIornyeckux JaHHelx: Target for
ArcGIS, Geosoft plugin for ArcGIS.
I'IC Maplnfo, GeoDraw/Geograph,
GreenView. Crienmain3upoBaHHbIE
['NC. TUC-TTIAPK. TUC UHTET'PO.
Tomnonornyeckue peaakTophl u
BekTopusaropsl: EasyTrace, MapEdit,
UniMap. [10 npumMeHsieMble COBMECTHO
¢ 'UC: Surfer, AutoCad,
GlobalMapper, ER Mapper, ERDAS u
np. Coznanue 'MC-metona. Co3ganue
U POBBIX MOJIENIEN Te0I0ro-
reopusnyeckux KapT. OCHOBHBIE ITAIbI
cosnanus UG POBHIX MOAENeH KapT:
[ToaroroBka kaptsl. OnudgpoBka
(cuaTue koopauHar). nentudukanus,
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CO3JJaHME U 3alI0JIHEHHE Ta0JIuI
aTpuOyTHBHBIX AaHHBIX. OdopmieHue
KapThl B IpOrpamMMe BbIOEPE,
MOArOTOBKA MakeTa nedatu. Onucanue
CTPOEHHUS UCCIIeyeMOi TEppUTOPUHU B
TEpPMHHAX T'€0JIOr0-KapTorpapuuecKux
o0bekToB. KonupoBaHue JiereHpl.
L_code. B_code. CiyxeOHbIe KOIBI.
CryxeOHnas rpanuna. [Ipenen
KapTUPOBAHMS.
HexknaccuduimpoBaHHBIH 00BEKT.
Knaccuduxkaropsl. Knaccudukarop
00BEKTOB TOIMOrpaUYECcKOil KapThl
FMARC. IloaroroBka pactpos.
Pexumbl ckanupoBanus. TpeGoBaHMs K
pactpam u popmartam. [Ipusenenve
PacTpoB B CCTEMY KOOPJIMHAT KapThl.
[TpeoOpa3zoBaHMS 1O OMOPHBIM TOYKAM
(Tukam). [IpeoOpazoBanus cioeB
IM(POBBIX KapT.

1.5

Kommnbrotepusun
pOBaHHbIE
TEXHOJIOTHH
re0JIOrMYeCKUX
Y TUJIPOTE0JIOT
WYECKUX
HCCJIETOBAHUNA

MonenpoBaHue CBOWCTB
re0JIOTMYEeCKUX OOBEKTOB C MOMOIIIBIO
ciyqaiHbix (pyHKIuA. CiyyaitHbie
IIPOLIECCHI U CITyYaiiHble
MIOCJIEI0BATENILHOCTU B F€0JIOTHH.
XapaKTepUCTUKH CITyYalHbIX (DYHKIMIA:
MaTeMaTU4YeCcKoe OKUJaHue,
JUCIIEpcusl, aBTOKOPPEIAMOHHASA
dyukmms. [Isymepnas
ABTOKOpPEJIALMOHHAA (PYHKLIUSA.
B3anmMHuas koppensimonHas pyHKIus.
Wcnosnb3oBanue XxapakTepUCTUK
CITyYalHbIX (DYHKIIUN JJIsI TIPOBEPKHU
TUNOTE3 O HAJTMYUU TPeH[Ja, OLEHKHU
K03((PULIMEHTOB aHU30TPOIIUU U
pasjieneHust U3MEHYUBOCTH Ha
3aKOHOMEPHYIO M CITyYalHYyIO
cocTasisomye. ['apMoHnueckuin
a”Hamm3. [Toourapmonnueckue
ciyyanHble (pyHKuuu. ["apMoHnyeckuii
aHau3. BeisBNeHue u onvcaHue
CKPBITBIX MIEPHOIMYHOCTEN B
W3MEHYMBOCTU CBOMCTB I€0JIOTMYECKUX
00beKTOB. MHOrOMepHbIe
CTaTUCTUYECKUE MOJIENHU. Y CIIOBUSA
[IPUMEHEHHUs] MHOTOMEPHBIX
CTaTUCTUUYECKUX MOJIEJIEI: MaTPHLIbI
K03(p(ULIMEHTOB MApHON KOPpPEJISLINHY,
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KO3(p(PpUIIMEHTHl YACTHON U
MHO’KECTBEHHON KOPPEJISILIUK.
VpaBHEHUSI MHOKECTBEHHON
perpeccun. IIpumenenne
MHOT'OMEPHOT0 KOPPEJISILIMOHHOTO
aHaIM3a ¥ YPaBHEHUI MHOKE€CTBEHHOU
perpeccuu i IpOBEpKU
re0JIOTUYECKUX THIOTE3 U
NPe/ICKa3aHusl CBOMCTB re0J0rM4ecKux
00beKTOB. AHAIN3 00Pa30B B TEOJIOTHH.
3amaun KinaccuduKkalyy u
pacrno3HaBaHUs 00Pa30B B FEOJIOTHH.
KiactepHslid 1 (pakTOpHBIN aHAIU3.
JIuHeliHple TMCKPUMHUHAHTHBIE
(pynkumu. Ouenka nH(PpOPMAaTUBHOCTH
r€0JIOTMYECKUX NMPU3HAKOB.

1.6 Kommnbrotrepusu I'eodpuzrueckue noss Kak moss
pOBaHHbIE IIPOCTPAaHCTBEHHBIX [IEPEMEHHBIX.
TEXHOJIOTHH DJ1eMeHTbl HEOHOPOAHOCTU U
re0JIOTMYECKUX | aHU30TPOMNUS NoJiel. 3aKOHOMEpPHas U
Y THPOreoor Clly4yaiiHasi COCTaBJISIOIIME
NYECKHUX M3MEHYMBOCTH (PU3NYECKUX CBOMCTB
UCCIeA0BaHUI reoJIormueckux oObeKToB. Tpena-
aHaJIU3 U CIUIAH-aHAIN3, KPalTUHT,
MOJJMHOMUAJIbHAS allIPOKCUMALMS
nojieit. PoH, aHOMaJIMsA U TIOBEPXHOCTh
Tperaa. CriocoObl CTiIaKMBaHUS
ciyvyaiHblx nosiedt. CrulanH(pyHKIWH.
CrarucTryecKue crocoObl IPOBEPKH
TUAIOTE3 O HAJIMYUM TPEHJA.
Anpokcumariys oBepxXHOCTe! TpeHaa
NOJMHOMAaMU U aHAJIU3 OCTaTKOB.
1.6 Komrslorepusu [Iporpammsl 1 porpaMmHsie
pOBaHHbIE KOMILJIEKChI MHTEPIIPETaLN
TEXHOJIOTUU reo(pU3MYeCcKrX JaHHBIX.
re0JIOTUYECKUX CeiicmopasBe1ouHbie paOOTHI.
Y TUJIPOT€0JIOT I'paBupasBenka. Maruutopassejka.
MYECKUX Anekrpopassenka. ['eopusnyeckue
UCCJIeI0BaHUI UCCJIEIOBaHUS B CKBaKMHAX.
1.7 Komnbiotepusu | Hakonnenue u xpanenue nagopmanuu
pOBaHHbIE IIPY F€09KOJIOTUYECKUX UCCIIEOBAHUSIX.
TexHosornu MH | KommbloTepHbie 6a3bl TaHHBIX U 0a3bl
JKEHEePHO- 3HaHui. Bubnmorpaduueckue 6asbl.
reosiornyeckux | I'eorpaduueckue nHGOpPMalMOHHbIE
UcCle0BaHUI cucteMbl. KoMnbioTepusrpoBaHHbIe

TEXHOJIOTHH I'€O3KOJIOTUYECKHUX
PICCJIC,HOBaHI/IfI. cI)OpMEUII/IC%OBaHHOG
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OIUCaHKNe OKPYKAIOIIECH CPE/Ibl.
HpI/IMeHeHI/Ie CTaTUCTUYECKUX
XapaKTEepPUCTHK ISl aHAJIN3a BHIOPOCOB
BpeIHBIX BEIIECTB B aTMOC(eEpy.

1.7

Kommnbrotepusu
pOBaHHbIE
TEXHOJIOTUH UH
KEHEePHO-
re0JIOTMYECKUX
HCCIICIOBAHUI

[IprMeHeHne CTaTUCTUYECKUX
XapaKTEepUCTHK ISl aHAJIN3a BHIOPOCOB
BpE/IHBIX BelIeCTB B aTMOcdepy.
Hcnonp30Banue napHoW KOppessaiuu
MIPU BBISIBJICHUM [TPUYMH U CIIEACTBUN
Jerpajaiuu pecypcos. Beibop oliero
BUJIA PErpeccu isi ONTUMAJIbHOU
OLIEHKH I'MJPOKOJIOTHUYECKOr0
COCTOSIHUSI TEPPUTOPHU.

1.8

Komrmblorepuzu
pOBaHHbIE
TEXHOJIOTHU
r€OXMMUYECKU
X
HUCCJIETOBAHUN

OcoOeHHOCTH UCIOJIb30BAHMUS
KOMITbIOTEPU3UPOBAHHBIX TEXHOJIOT I
reOXMMUYECKUX UCCIEIOBAHNM.
3anauu, cBsI3aHHBIE ¢ 00Pa0OTKOMN
reOXMMHUYECKUX JaHHBIX. 3amada
BBIJICJIEHUS YIACTKOB C «aHOMAJIbHBIM»
coiepKaHUEM 3JIEMEHTOB Ha (poHe
«ymMa». 3aJaqu, CBSI3aHHbIE C
MOJIETUPOBAHUEM T€OXUMUYECKUX
npoueccoB. Moaenuposanue
paBHOBECHOTO (ha30BOrO
(MUHEPAIBHOIO) cOCTaBa
FEOXUMUYECKUX CUCTEM.
MopnenupoBaHue KpUCTAUIU3ALUU U
CBSI3aHHOM C HEW XMMHUYECKON
SBOJIIOLIMM MarMaTU4eCKUX CHUCTEM.
I'eoxumuueckue nojs. I'eotornyeckue
OOBEKTHI KaK TOJIsI TPOCTPAHCTBEHHBIX
nepeMeHHbIX.

1.8

Komrnblorepuzu
pOBaHHbIE
TEXHOJIOTHH
re0OXMMUYECKU
X
HCCJIETOBAHNN

Teopust CobosieBCKOro o
reoxumuueckom nosie. [Ipencrapienue
MPOCTPAHCTBEHHBIX TEOXMMUUYECKUX
JAHHBIX KaK T€OXMMUUYECKOrO IOJIs.
I'pacdpuueckue MeTo/Ipl BHIOTHEHUS
MaTeMaTHYeCKUX Oreparuil Hal
nojisiMu. [ opHO-TeoMeTpuuecKue
Mojienu B reoxumuu. CoBpeMeHHast
ropHasi reoMeTpus u ee MeTobl. ['opHO-
reoMeTpUYecKre MPOeKIuu.
Hcnonw3oBanue n3oJmHUA. JInHeHas
punbTpanms B reoxumuu. JInHeHbIe
uibTpel. CriaaxuBaHue.

1.9

Kowmnslorepusu

Hakormienue u XpaHCHUEC HHq)OpMaLII/IPI
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pOBaHHbIE
TEXHOJIOTUH T'e
039KOJIOTMYECKU
X

UCCJIEIOBAHUI

IIPY F€09KOJIOTUYECKUX UCCIIEJOBAHUSIX.
KommbiotepHbie 6a3bl JaHHBIX 1 Oa3bI
3HaHWiA. bubmorpapuyeckue 6a3bl.
I'eorpaduyeckrie nHPOPMALIMOHHBIE
cucreMbl. KoMmnbioTepusrpoBaHHbIe

HCCHCHOB&HI/Iﬁ. cI)OpMEUII/IC%OBaHHOG

XapaKTEPUCTUK Il aHAJIM3a BHIOPOCOB

TEXHOJIOTHH I'€O3KOJIOTUYECKHUX

OIMKCaHUE OKPYXKAIOIIEH CPEJIbl.
[TpumeHeHre CTaTUCTUYECKUX

BpEIHbIX BELIECTB B aTMOChEDY.

Komnsiorepusu
POBaHHbIE
TEXHOJIOTUH T'e
09KOJIOTUYECKU
X
HCCJIETOBAHUNA

1.9

OKpyxaroren cpenpl. [IpumeHenne
CTaTUCTUYECKUX XapPAKTePUCTUK ISl
aHaJM3a BHIOPOCOB BPEJHBIX BEIIECTB B
atmocdepy. Mcnonb3oBaHue mapHou
KOpPpEJISAUY [TPU BbISIBJICHUU IPUYUH U

Bri6op oO1riero Buia perpeccuu s

(I)OpMaJ'II/BOBaHHOG OIIMCAHUE

CJICCTBHI JIerpaJIalliil PecypcoB.

ONTUMAJIbHOM OLIEHKHU
TUAPOIKOJIOTMUYECKOTO COCTOSHUSA
TEPPUTOPHHU.

3.3. Conep:xanue MaTepHaJIOB, BBIHOCHMBIX HA CAMOCTOSTEJbHOE H3YUeHe

Mopayns | Homep | CopepxaHue MaTepuasiosB, Bujibl camoctositenbHOM TpynoemMkocTh
pasgena BBIHOCUMOTI'O Ha JIEeATEeIbHOCTH (B yacax)
CaMOCTOSITEIbHOE
U3yUYeHUe
1 1.1 KommnbiorepHbie padoTa ¢ 3JIeKTPOHHBIMU 6
TEXHOJIOTHU B pecypcamu, KOHCTIEKT
re0JIOrN4ecKOoi HayKe
1.2 I'eonnpopmanioHHbIe padoTa ¢ 3JIeKTPOHHBIMU 6
cucremsl (ITIC): coop, 00pa3oBaTeIbHBIMU
XpaHeHue, 00paboTKa, pecypcamu, KOHCITEKT
aHaJM3 U nepeayva
nH(pOpMaU
1.3 MeTopl KOTMYEeCTBEHHOU paboTa ¢ JeKTPOHHBIMU 6
MHTEPIIpEeTaIuu pecypcamu, KOHCIIEKT
re0/IaHHbIX.
1.4 banku 3Hanui paboTa ¢ 3JeKTPOHHBIMU 6
pecypcamu, KOHCTIEKT
1.5 KowmrmbloTepusnpoBaHHbie padoTa ¢ 3JIeKTPOHHBIMU 6
TEXHOJIOTUN pecypcaMu, KOHCIIEKT
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re0JIOTMYECKUX U
TUIPOT€0JIOTMUECKUX
HUCCJIENOBAHUI

1.6 KommnbloTepusrpoBaHHbie padoTa ¢ 371eKTPOHHBIMU 6

TEXHOJIOTUU pecypcamu, KOHCTIEKT
reopu3nIecKux
HCCJIEIOBAaHUNA

1.7 KomnbiotepusupoBaHHbie paboTa ¢ JeKTPOHHBIMU 7
TEXHOJIOTUY UHKEHEPHO- pecypcaMu, KOHCIIEKT
reoJIOrNYECKUX
HCCIIeJOBAHUI

1.8 KommblorepusnpoBaHHble paboTa ¢ 3JeKTPOHHBIMU 6

TEXHOJIOTHU pecypcamu, KOHCIIEKT
reOXMMHUYECKUX
HUCCJIENOBAHUI

1.9 KomnbiotepusupoBaHHbie padoTa ¢ 371eKTPOHHBIMU 8

TEXHOJIOT MU pecypcaMu, KOHCITEKT

FE03KOJIOTMYECKUX
HCCJIEIOBAaHNUNA

4. ®oHI OLIEHOYHBIX CPE/ICTB /ISl IPOBe/IeHUs TeKYIeH 1 MPOMeKyTOYHOMI
aTTecTanni 00yJarIHUXCs M0 U CIUILINHE

CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyuy 1o urTroram
OCBOCHUA NJUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH( OpMAINIOHHOE 00ecreuyeHne JHCIUIIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA

1. ®aneituuk, Jlapuca MuxaiinosHa. Beenenue B I'MIC : y4e6. mocodue. - Yuta : PUK Yutl'Y,
20009. - 164 c. - ISBN 978-5-9293-0445-3 : 6/1.

2. NBanenkoBa, Anena [lerpoBHa. I'eonHpopmaloHHble cucteMsl : y4yed. nmocodue. - Yura :
3a0l'Y, 2013. - 199 c. - ISBN 978-5-9293-0875-8 : 140-00.

3. COOpHUK 3aJa4y M yHpakHeHMH Mo reomHdopmaruke : yued. mocobue / mon pea. B.C.
TukyHoBa. - 2-e u3fd., mepepad. m gom. - MockBa : Axkagemus, 2009. - 512 c. - ISBN
978-5-7695-4247-3 : 636-02.

4. I'aBpunos, Muxawun Buktopouu. MHdopMaTka 1 MHGOPMAITMOHHBIE TEXHOJIOTHUH : yUeOHHUK.
- Mocksa : I'appapuku , 2007. - 655 c. : wi. - ISBN 5-8297-0266-3 : 348-57.

5. laBpusioB, Muxawmn Bukroposuu. MHpopMaTKa 1 MHGOPMAITMOHHBIE TEXHOJIOTHUY | Y YeOHUK
Haa CIIO / I'aepuiioB M. B., Kmumos B. A. - 4-e u3n. - Mocksa : IOpait, 2022. - 383 c. -
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(ITpodpeccronansHoe obOpasoBanue). - URL: https://urait.ru/bcode/489603 (nara oOpaieHus:
07.02.2022). - ISBN 978-5-534-03051-8 : 939.00.

5.1.2. Uz3pgannsa u3 9BbC

1. 3axapoB M.C., Ko63eB A.I'. Kaprorpaduueckuii Mmeron U reonH(MOpPMAIIMOHHbBIE CHCTEMBI B
MHXEHepHoU reosiorun: yyeonoe mocooue / M. C. 3axapos, A. I'. Koozes — CII6.: U3aarenbcTBo
Jlanb. 2017. — 116 c. URL: https://elibrary.ru/item.asp?id=32695949

2. Koporaes M.B., IlpaBukoBa H.B., Amneramun A.B. MHdopMalMoHHbIE TEXHOJIOTMU B
reosiorun: yaeOHoe rocodue / M. B. Koporaes, H. B. [IpaBukoBa, A. B. Amieranua — M.: MI'Y,
I'eonorunueckuit (paxysbrerT. 2012. - 296 c. URL:
http://lib.dvfu.ru:8080/lib/item ?id=chamo:664529 & theme=FEFU

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 aHUA

1. OcHoBbl reonHpopmatuku [dnekTponnsiid pecypc] / Lisetkos B. {. - 2-e uza., crep. - CaHKT-
[lerepOypr : Jlawp, 2022. - 188 c. - Kuura u3 kosnekuuu Jlanp - WHpopmatuka. - ISBN
978-5-8114-9456-9.

2. OcHoBbl reouHgopmatuku : yued. nocooue. Ku. 2. / nox pea. B.C. TukyHnoBa. - Mocksa :
Axagemus, 2004. - 480c. - ISBN 5-7695-1443-4 : 317-00.

3. OcHoBbl reonHpopmaTuku : yued. nocodue. Ku.1. / mox pen. B.C. TukyHoBa. - Mocksa :
Axagemus, 2004. - 352¢. : uB.mi.: . - ISBN 5-7695-1443-4 : 420-00.

4. Maiixs, H.JI.M. T'eorpapuueckue nHpoOpManvoHHble cucTeMbl. OCHOBBI : IEp. C aHII. -
Mocksa : [Jara+, 1999. - 490 c. : mi. - 468-00.

5.2.2. Uzpgannsa u3 9BbC

1. Iypseirun, HO.H. HccnenoBanue mnporecca aBTOMATHU3ALMKM IPOTHO3UPOBAHUS TOPHO-
I€0JIOTMYECKUX YCJIOBUMA B TEOMH(POPMALIMOHHBIX CUCTEMAX YIPAaBJIEHUs TOPHBIM MPEAITPUATHEM :
HayyHblid sxypHan / Hlypeirun [I.H.; Tomuk B.U. - Mocksa : 'opnas knura, 2014. - 12 c. - ISBN
GK-0236-1493-2014-24. Tun 9P: CCBLIKA -
https://www.studentlibrary.ru/book/GK-0236-1493-2014-24 .html

2. INaceunuk, U.A. I'opHasa reoundopmatuka : MoHorpacpus / Ilaceunuk M.A.; Anekcannposa
BM. - MockBa : Topnas «kuura, 2011. - 24 c¢. Tun DP: ccpuka -
https://www.studentlibrary.ru/book/ISBN023614930045.html

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI

HazBanue Cchutka

[Toco6ue: Perenne reosioro-mapkiieiaepckux | https://www.micromine.ru/laboratory-practice/
3aaau B cpege ['TUC Micromine

6. [IepeyeHs NMpoOrpaMMHOro odecnevdeHust

[TporpammHoe obecnieuenue odmero HazHaueHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
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"Merallpo".
[IporpamMmmMHoOe obecrieueHre CrienuaibHOrO Ha3HAUCHHUS:
1) ArcGIS

2) Blender

3) Corel Draw

4) ITUC MICROMINE

7. MaTepHajbHO-TEXHHYECKOEe 00ecnedeHne 1 CIUNIMHBI

HanmenoBaHue nomernieHui s nposesieHnss | OcCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHU 1
y4eOHbIX 3aHATUN W IJII CaMOCTOSTENIbHON | MOMEIIEHHH /17151 CAMOCTOSITENIbHOM PadOThI
paboThl 0OYYAIOIIMXCS

VueOnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUMN JIEKIIMOHHOTO TUIA oO0y4yeHHs] yKazaH B TAacropre ayIuTOpPUH,
3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBIE  ayaWTOpUU  JUISI  TIPOBEJCHUS
MPAKTUYECKUX 3aHITUI

V4eOHble ayguTOpUM AJIsi TPOMEXKYTOUYHOM
aTTecTalyu

Vuebnble aymuropuu ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
TPYIIIOBBIX U MHIVBUIYAJIbHBIX KOHCYJIbTAIIMK | OOyYeHHsl yKa3zaH B TaclopTe ayIuTOpPUH,
3aKPEIJIEHHON PaCIIMCaHUEM M0 Kaenpe

V4eOHble ayTUTOPUM IS TEKYIIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUU IO OPraHn3allui U3YYECeHUA U CHUIIINHbI

HucimmimHa «KoMmnbloTepHble TEXHOJIOTUA B TE€OJIOTHMM» SIBJISIETCS MPAKTUYECKMM KYpCOM,
Ha3HAYEHUEM KOTOpPOTO SIBJISIETCS OCBOGHHE CTYIEHTAaMH [PHUEeMOB pabOThl C Ppa3HbIMHU
KOMIIBIOTEPHBIMM ~ TTpOrpaMMamMu. JlMcCUMIUIMHA TpeanosiaraeT Kak —ayJuTOPHYI0, TaK U
CaMOCTOATENbHYI0 padoTy cTyaeHToB. C 3TOil 1eJibl0 MaTepuasbl Al MPAKTUYeCKUX 3aHSITUR
BKJIIOYAIOT B ce0s1 KaK PacUeTHO-BBIUMCIIUTEIIbHBIC 33]a9H, TAaK U BOITPOCHI TOCTPOCHUS Pa3IMUHBIX
(opm nokymentoB B coorBercTBrU ¢ TpeboBanusimu ['OCToB. B cooTBeTcTBUM C TpeOOBAaHUSIMU
®I'OC BIIO mno HampaBieHWIO TOJArOTOBKM peanu3alius KOMIIETEHTHOCTHOTO —TOJX0/a
Ipe/lyCMaTPUBAETCS IIIMPOKOE MCIOJIb30BaHUE B YUEOHOM IMPOIIECCE aKTUBHBIX ¥ MHTEPAK THBHBIX
(opm mpoBeseHUs 3aHATUN (KOMIBIOTEPHBIX CUMYJISAIMA, pa300p KOHKPETHBIX CHUTYyalluid) B
COYETaHUU C BHEAyJUTOPHON padoTOM € 1eblo (hOPMHUPOBAHUS M PA3BUTHUS MPOGECCHOHATIBHBIX
HABBIKOB O0YYAIOIIUXCS.
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Npuna BiragumuposHa Jlageirnaa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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