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I. MIOACHUTEJIBHASA 3AITMCKA

VYyeOHas mnporpaMma no Yy4eOHOM AMCHMIIIMHE «ANNapaTHO-IIPOrpaMMHBIE
cpenctBa ['MIC» pas3paboraHa Ui CTYAEHTOB YUPEXKIECHUH BBICIIETO OOpa30BaHUA,
obOyuaromuxcs no cnenuaibHocTr 1-33 01 02 ['eodkonorust B COOTBETCTBUU ¢ TpeOOBa-
HUSIMU 00pa30BaTENIbHOTO CTaHAApTa U Y4eOHOTO IJIaHa BBIIIEYKa3aHHOM CHEIMalbHO-
CTH.

AKTyaJnbHOCTb U3y4Y€HUS Kypca oOyciaBiuBaercsa TeM, yto I MC-TtexHonoruu sB-
JSAIOTCA HEOTBEMIIEMBIM HHCTPYMEHTOM COBPEMEHHBIX HAy4YHBIX HCCIECIOBAHUU H
MPAKTUYECKOM AESITEIbHOCTU B 001acTu Hayk o 3emie. OCBOEHUE CONCpKaHUS TUCIIH-
TUTMHBI IPHOOIIIACT CTYICHTOB K ombITy padoThl B cpeae [ UIC, dopmupyeT ymenue pa-
00TaTh C reoNpOCTPAaHCTBEHHON HMH(OpMalMen, CIyKUT 0a3ucoMm, Ha KOTOPOM BO3-
MOKHO OOBEIUHEHHE U CHUHTE3 paHee IOJIyYEHHBIX reorpapuueckux 3HaHWM U3 pas-
JMYHBIX 00pa30BaTeNIbHBIX 00JIaCTEH.

Kypc «Annaparao-niporpammusle cpeactsa ['ICy» npeanosaraet Hanu4due y cTy-
JEHTOB C(HOPMHUPOBAHHBIX KOMIETEHUUH MO IUCUUIUIMHAM IUKJIA OOIIEHAyYHbIX U
obmienpodeccuoHanbHbIX AucUUIUIMH («['eonHpopmaTuka») UM LUKIA ClEHUATbHBIX
muctuiuine («Tomorpagust ¢ ocHoBamu reone3un», «Kaprtorpadus», «Metoasl nu-
CTaHI[MOHHBIX HCCIIETOBAHUI» ).

L]lenvio y4yeOHOW NHUCUMIUIMHBI SIBIAETCA (POPMUPOBAHUE 3HAHWM, YMEHHUA H
HaBBIKOB B oOnacTu reorpaduuecknx nHpopmannonssix cucteM (I'MC) u annapaTtHo-
nporpammubix cpeactB 'MC. OcHOBHbIE 3a0ayu W3y4eHUS NUCUUILIAHBI BKIIFOYAIOT
OCBOCHHME 0a30BOro MNOHATUHHO-TepMUHONOrMYeckoro amnmapara ['MC, anmapaTtHO-
nporpammubIxX cpenactB ' MC, MeTog0sI0ru 1 METOJIMKH 10 (popMaM Npe/iCTaBICHUs U
00paboTKe reoJaHHBIX B BBIYUCIUTEIBHON Cpesie; IPUMEHEHUE TEXHOJIOTuU reorpadu-
4eCKUX MH(OPMALMOHHBIX CUCTEM JJIs LeNel BU3yalu3aluy, aHajdu3a U MOJEIUpOBa-
Hus reonanHbix B cpene ['UC.

B pesynbraTe u3yueHust yueOHON AUCHUUIUIMHBI CTYACHT JIOJIKEH:
3HaAMb:
0a30BBIN MOHATUIHO-TEpMHUHONIOTUYecKHi anmapat ['YC;
OCHOBBI opranu3zanuu naopmanuu B ['MC;
anmapatHo-nporpaMMmuyro yacte [ UC;
OCHOBBI pacTpoBoro u BekropHoro I' MC-ananusa;
0COOCHHOCTH BBIBOJIA TaHHBIX U3 cpenbl I YIC;
OCHOBHbIE HanpaBieHus npumeHenus [ UC B reorpadumu.
ymemy:
® TPaMOTHO MCIOJIb30BAaTh NOHATUHHO-TepMUHOIOrnueckui anmnapar ['NC;
® (CO03[aBaTb OCHOBHBIE MOJEIM MNPEICTABICHUS MPOCTPAHCTBEHHBIX JIaHHBIX B
I'nc,
® BBINOJHATH BU3YAIIN3ALUIO, AHAIU3 U MOAEIUpOBaHue reonganHsix B cpene [ C.
enadems:
e MeTonaMM MHMIMann3auuu U BHeapeHus B ['MIC reonaHHBIX, MOJTYYEHHBIX W3
pPa3IUYHBIX UICTOYHUKOB.
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B cooTrBercTBUM € y4eOHBIM IJIJAHOM Ha M3yYE€HHE IUCUUILIMHBI «ANNapaTHO-
nporpammusie cpeacta [MUCy» otBoautcs 156 yacoB, B ToM uuciie ayAUTOpHBIX 70 ya-
COB, M3 HUX Ha JieKIuH — 16 yacoB, nabopaTtopHble 3aHATUS — 54 yacoB. 3aBepliaTh
U3y4YeHUE AUCIUIUIMHBI PEKOMEHAYETCS 3a4€TOM B ISITOM CEMECTPE U IK3aMEHOM B I1Ie-
CTOM CEMECTpE.

dopma NoJy4eHus BbICIIETO 00pa30BaHus — JHEBHAS.



11. CONEP)KAHUE YYEBHOM TUCIHUATIINHBI

Tema 1. BBegenne B 'UC. Uctounuku nanubix 1 I'UC.
IIpoexkunu u cucTeMbl KOOPAMHAT, Hcnoab3yembie ['HC

Omnpenenenue ['MIC. Hcropus pa3Butus anmnapatHo-nporpaMMubsix cpeacts ['UC.
Knaccudukamuu ['MC mo HazHadeHUIO, TEMATUKE, TEPPUTOPHAITBHOMY OXBAaTy, CIIOCO-
Oy opranuzanuu reorpaguueckux MaHHBIX. DyHKIMOHaIbHBIE Bo3MoxHOcTH [MC.
Ocobennoctu opranuzanuu uHpopmaimu B I'MC: npencraBieHne mpocTpaHCTBEHHBIX
nanabelx B ['MIC, ocHOBHBIE CrOCOOBI MPEACTABIICHUS MPOCTPAHCTBEHHBIX TAaHHBIX B
['UC, atpubytuBnas undopmarnus B 'UC. Uctounuku nanusix mist ' UC: reorpaduye-
CKHME KapThl, JaHHbIC JUCTAHIIMOHHOTO 30HAMPOBAHUSA, CHCTEMAa CIyTHUKOBOI'O MO3H-
unonupoBanus, fanubie CAIIP, reoge3nyueckre TEXHOJIOTHH.

['eorpaguyeckue cucremsl KoopauHat. CHUCTeMbl KOOpAUHAT mpoekuuid. ['eorpa-
¢uueckue npeodpazoBanus B 'IC. OcHOBHbIE KapTOrpaduueckue NpoeKIuH, NoAIep-
xuBaemble ['IC. Oco0eHHOCTH MCIOJIb30BAaHUS MPOEKIMU U CUCTEM KOOPAMHAT B OC-
HOBHBIX UHCTpyMeHTanbHbIX [ UC.

I'NC-npakTukym: IloaroroBka CKaHUPOBAHHOW MPOCTPAHCTBEHHOW HH(pOpMa-
uu 1uid ucnonb3oBanus B ['C. M3yuenue untepdeiica nonp3oBatesns U Hayano padbo-
Te1 B [ IC ArcGIS. Beibop u ycranoBka cuctem koopaunat B [ IC ArcGIS.

Tema 2. PacTpoBblii c1iocod uuppoBoro npeacraBjieHust
NPOCTPAHCTBEHHBIX JAHHBIX

Oco0eHHOCTH pacTpoBOW MojeNu reorpaduueckux AaHHbIX. JJocTOMHCTBA U He-
JIOCTAaTKH PacTPOBOIrO MPEICTABICHUS MPOCTPAHCTBEHHBIX HaHHBIX. MIcTopus mpuMeHe-
HUS PacTPOBOTO Croco0a MpecTaBlieHns MpocTpaHncTBeHHBIX naHHbiX B [ IC. Hanbo-
Jlee pacrpocTpaHeHHbIe pacTpoBble (hopmathl. CxaTHe pacTpoBbIX U300pakeHui. Ilpo-
IPAMMHBIE CPEJICTBA, UCIOJIb3YIOIINE PACTPOBbIE MOJEIU. ['eompuBsi3Ka pacTpPOBBIX
n3o0pakennii. OCOOEHHOCTH TE€OMPUBA3KUA PACTPOBBIX U300PAKEHU B OCHOBHBIX WH-
ctpymeHTanbHbix I'UC.

I'NC-npakTukym: ['eonpusszka pactpoBbix nzoopaxenuit B 'IC ArcGIS.

Tema 3. BekTopHBIii c110c00 uu(ppoBOro
NpeacTABJICHUS POCTPAHCTBEHHBIX JaHbIX.
Oco0eHHOCTH PeJAKTUPOBAHNS BEKTOPHBIX JAHHBIX.

BekTopHas Mojenb Kak CHoco0 TpEeACTaBICHUS MPOCTPAHCTBEHHBIX JTaHHBIX B
['MC. OcoGeHHOCTH OpraHW3allid CBSI3U MEXIY BEKTOPHBIMU OOBEKTAMH: BEKTOPHO-
HETOTIOJIOTUYECKAsl MOJIENb, BEKTOPHO-TOMOJIOTHYECKass MOeNb. [ eopensimoHHbie 1
00BEKT-OPUEHTHPOBAHHBIE MOJIEN BEKTOPHBIX AaHHBIX. O030p Hambosee pacmpocTpa-
HCHHBIX BEKTOPHBIX ()OPMATOB B OCHOBHBIX HHCTpyMeHTanbHbIX [ IC: shp-daiin, TAB-
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daiin, 6a3za reogaHHbix. OCOOEHHOCTH CUMBOJIM3ALUNA BEKTOPHBIX I'€OIAHHBIX U CIIOCO-
Obl OTOOpaKEHUSI KOJIMYECTBEHHbIX reoannubix B ['UC.

OcHoBbl pegaktupoBaHusi. Co3laHue HOBBIX 00BEKTOB. PenakTupoBaHue TOMOJIO-
run. Co3JaHue NMpOCTPAHCTBEHHBIX OOBEKTOB M3 JPYrux 0O0BEKTOB. PemakTtupoBaHue
cyuiecTByromux o0bekToB. BexkTopHas Tpancopmarus. PegaktupoBanue aTpuOyToB.
PenaktupoBanne OTHOIICHWN M CBSI3aHHBIX OOBEKTOB. PemakTupoBaHue aHHOTAITUU.
Pyunas, momyaBTOMaThyecKass U aBTOMAaTHYeCKash BEKTOPH3AIUsl PacTPOBBIX HM300pa-
xennit B [UC.

I'NC-npakTukym: [IpoektupoBanue u co3nanue 6a3bl reogannbix B ArcGlS. Co-
3[laHUE BEKTOPHBIX 00BEKTOB Mo reomnpusszanHoMy pactpy B ['IC ArcGIS, nposepka
TOTIOJIOTUH, CUMBOJIU3a1IMsI BEKTOPHBIX T'€0JaHHbBIX.

PenaktupoBanue BekTopHbIX 00bekTOB B 'MC. IlonyaBromMaTuyeckas u aBToma-
TUYeCKasi BeKTopu3aius pacTpobix uzoodpaxenuit B ' IC ArcGlIS.

Tema 4. Grid u TIN kak cnoco6bl Hu(PpPOBOro MpeacTaBIeHH
NMPOCTPAHCTBEHHBIX JaHHBIX.

Ocobennoctu peryispHord mojenn naHHbIx ['MC. CrniocoObl oToOpaskenus grid-
mopeneit B 'UC. TIpoctpanctBennstii [ MC-ananus, ocHOBaHHBIX Ha Qrid-momensx: co-
3nanue grid-mMoeneit myTeM WHTEPITOJISILIAK, METOIbI HHTEPITOJIALINN, aHAJIU3 PACcCTOs-
HUM, aHAJIN3 TUIOTHOCTH, BBIMOJHEHUE aHAIN3a TUIICOMETPUYECKUX MOBEPXHOCTEH, CTa-
TUCTHKA MO SYCUKaM, CTaTUCTUKA MO OKPECTHOCTH, 30HAJIbHAS CTATUCTHKA, MEpeKyac-
cU(UKaIUsA, KATbKYJISATOP pacTpoB. I'eocTaTHCTUYCCKUIT aHAIM3, OCHOBAaHHBIX Ha Qrid-
MOJENSAX: MPUHIHUIBI T€OCTATUCTUYECKOTO aHalli3a, HUCCIEA0BATEIbCKUN aHAIU3 MPo-
CTPAaHCTBEHHBIX JTAHHBIX, AETEPMUHUCTCKUE METOAbl MHTEPIOJSIUUNA MPOCTPAHCTBEH-
HBIX JAHHBIX, IOCTPOCHUE MOBEPXHOCTH C UCIIOJIb30BAHUEM METOJ0B I'€OCTATHCTHUKH,
UCITIOJIb30BAHUE AHAIUTUYECKUX MHCTPYMEHTOB IIPH MOCTPOECHUU TTOBEPXHOCTEH, 0TOO-
paXKE€HHE re0CTaTUCTUUYECKUX CIIOEB U YIIPABICHUE UMU.

Ocob6ennoctu HeperysspHor Moaenu maHHbIX ['MIC. VICTOYHMKY JaHHBIX IS T10-
ctpoerust TIN-Monenu. Bo3amoxkHOCTH OCHOBHBIX MHCTpyMeHTabHbIX [T IC no co3na-
Huto TIN-moxeneit. Criocoosl otodpaxkenus: TIN-moxeneit B [MIC. Coznanune TIN-
MojIesIeld THTICOMETPUYECKHIX MTOBEPXHOCTEH. BrImomHeHne ananmm3a nopepxHocteit. 3D-
Buzyanuzanus B ' IC. 3D-anumanus B ' UC. 3D-cumBodsl, rpaduka u texer B 'UC.

I'NC-npaktukym: Cosznanue grid-moneneid mMerogaMu OOpaTHO B3BEIICHHBIX
pacCTOSIHUM, CIUTaiiHa, KPUTWHIA, BHIMIOJHEHUE aHanu3a grid-mojesneid, BBIMOJHEHUE
reocTaTuCTU4YeCcKoro ananusa. TpexmepHnoe moaenupoBanue B ' IC ArcGIS.

Tema 5. OcHoBbl BekTopHOTro I'MC-anann3a

[Tonsatue ' MC-ananuza. OcHoBHbIe onepanuu BekropHoro I MC-ananu3za.

OcHOBHBIE OTEpaluy 3JIEMEHTAPHOTO MPOCTPAHCTBEHHOTO aHayim3a. [Ipocmotp
JTAHHBIX TI0 BEKTOPHBIM re000BhEKTaM, aHAIN3 aTpuOyTOB (ITOMCK OOBEKTA U OIpeeie-
HUE €ro MECTOIOJIOKEHUS 10 OINpeeIEHHOMY aTpuOyTy, BBIOOpKa OOBEKTOB MO OMpe-
JIEJICHHOMY aTpuOyTy, COPTHPOBKA OOBEKTOB MO MX aTpuOyTaM M MEPEKIIOYEHUES BhI-
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OOpKH), KAPTOMETPUUYECKHE U3MEPEHHUs (pacueT KOOpJAUHAT Te000BbEKTOB, PACCTOSHHUIM,
JUIMH, TUIOLIAZeH), COCTaBJIEHUE TEMAaTUYECKUX KapTorpamM Mo arpudyTam (cocTaBlie-
HUE TEMaTUYECKUX KapTorpamm, rpadukoB U AuarpaMMm MO KOJIUYECTBEHHBIM aTpUOy-
Tam).

OCHOBHBIE OTepaly MPOCTPAHCTBEHHON cTaTUCTHKHU. CTaTHCcTUYeCKas 00paboT-
Ka aTpuOyTOB, ONKCATENIbHAs CTATUCTUKA BHIOOPKU U T€000BeKTa, paboTa ¢ 6a3amu aT-
puOyTHBHOM MHPOpMaIMK (COEIUHEHUE U CBSI3bIBAHHE aTPUOYTHBHBIX JAHHBIX), MPO-
JIBUHYTHIEC OMEPalU POCTPAHCTBEHHON CTAaTUCTHKHU.

OCHOBHBIE OTepaluu PaclIMPEeHHOTO MPOCTPAHCTBEHHOTO aHanu3a. OBepiieiiHbie
onepauuy (HaJIO)KEHHE W BBIYUTAHUE BEKTOPHBIX CJIOEB), aHAIU3 OJIM30CTH (ITOCTpOE-
HUue OydepoB, reHepalys NMOJUIOHOB THcceHa), NepekiaccuduKaius Ieo00BEKTOB,
pallOHMpPOBAaHHE T'€O00BEKTOB, TeHEpalIM3alus BEKTOPHBIX OOBEKTOB, Ie000paboTKa
nanbix B [ IC. Ananus pazHoBpeMeHHbIX naHHbIX B [TNC.

OcHOBHBIE OMepaluy CETEBOTo aHaiu3a. [loctpoenue cereBoil Mojaenu, aTpulOyThl
CEeTH, MapIIpyTHU3alusl ceTH. TUMTMYHBIE 3a/1a4l CETEBOI0 aHaJIN3a: MOMCK OJIMKalIIero
IyHKTa, pa3paboTKa KpaTdyallero MapuipyTa ¢ yKa3aHUEM HaIpaBJICHUS JIBUYKEHUS,
(dbopMUpOBaHKE MAPLIPYTHOTO JIUCTA NEPEIBUKEHHUS, OTIPEIEIICHUE 30H 00CITyKUBAHUS
(IOCTYIHOCTH), ONPEICTICHUE MECTOMOJIOKEHHUS IO aJipecy (T€OKOIUPOBAHUE).

I'MC-npakTukym: Bemonnerne BektopHoro [ MIC-ananuza B [IC ArcGIS.

Tema 6. OcnoBbl pacTtpoBoro I'MC-ananu3a

OcHoBHble onepannu pactpoBoro ['MC-ananu3a.

Co3panue rpua-mMoJenei myTeM UHTEPHOJANUU. [[pUHINIBI re€0CTaTUCTHYECKOTO
aHanu3a. MccnegoBaTenbCKUi aHAIW3 MIPOCTPAHCTBEHHBIX JAHHBIX. Jl€TEpMUHUCTCKUE
METOJIbl UTHTEPIOJISILIMU MTPOCTPAHCTBEHHBIX AaHHBIX. [locTpoeHne monenei ¢ UCIOJIb-
30BaHUEM METOJIOB I€OCTATUCTUKHU.

BrimoniHeHre aHanu3a TUTICOMETPUYECKHX TOBEPXHOCTEH (BBIYMCICHUE YTJIOB
HAaKJIOHA, OMNPENIEJICHUE SKCIO3ULHMU CKJIOHOB, OMPEACIICHUE TPaHUll 30H BUJIUMOCTH
JUJISl TOYCUHBIX, TUHEHHBIX U MOJUTOHAJIBHBIX 00BEKTOB, T€HEpallis TOPU3OHTANICH C 3a-
JTAHHBIM CEYEHUEM, pacueT IPEHaKHOW CETH W ONTUMAIBHOTO MYTH MO MOBEPXHOCTH,
reHepaus rurcoMeTpudeckux npoduieii monepevyHbIX CeYEHUM, BBIYMCICHUE 00bEMOB
OTHOCHUTEIILHO 33JJaHHOH IIOCKOCTH).

Ocob6ennoctu pacuera rpua-mozaeneit miorHoctd B ' C. cTOUHUKY TaHHBIX JJ1s1
['C-ananu3a u OCHOBHBIE METO/IbI pacuera. OCOOEHHOCTU pacuera rpu-Moeneit pac-
crossHuid B ['MC. @yHKInMM pacyera pacCTOSHUM IO NPSAMOM M CO CPEAHEB3BEIICHHOU
CTOUMOCTBIO.

OcHoBHBIE (DyHKIMHM KapTorpaduueckoil pacTpoBoit anredpsl. [lepexnaccuduxa-
IIUs pacTpa IMyTeM 3aMEeHbI 3HAUCHHU Ha OCHOBAaHWU HOBOUM MH(GOPMAITNH, TPYIIITUPOBKU
3HAYEHUH, 3aMEHbI ONPEEICHHBIX 3HAUCHUI Ha «HET JaHHBIX)» WIIM 3aMEHbI «HET JaH-
HBIX» Ha JCUCTBUTENbHBbIC 3HauYeHHUS. OCOOECHHOCTH HCIOJIL30BAHUS KaIBKYJISTOpA
pactpoB. CtaTucTuka 1o siueiikam. CTaTUCTHKA MO0 OKPECTHOCTH. 30HAIbHAS CTATUCTH-
Ka.

I'NC-npakTukym: Beinonnenue pactpooro 'MC-anamuza 8 T'YIC ArcGIS.



Tema 7. KomnonoBka u qu3aiin kapt B THC

Hu3zaiiH 1 koMoHoBKa KapT B ' IC. OCHOBHBIE IPUHIUIIBI CO3AAHUS KapT. Diie-
MeHThI KapThl. CTaauM Mpouecca COCTABIEHUS W Au3aiiHa KapTel ¢ nomompo [TUC.
Buemnue u BHyTpeHHHE (PakTOphI co3fgaHus nu3aitHa kapT ¢ nomoibio ['UC. Herpa-
JTUITMOHHBI M HeKapTorpaduvecKuil BhIBOJ NpocTpaHcTBeHHOW nHpopmaruu B [MC.
OCHOBHBIE IPUHLMUIIBI JTU3aiiHa 1 KOMIOHOBKH KapT B [ UIC.

I'NC-npakTukym: KomnonoBka u ausaita kapt B [ IC ArcGIS.

Tema 8. AnnmaparHo-nporpammusbie cpeacrtsa 'HC

Amnmnapatnele cpeactsa ['IC. DBomronus KOMIBIOTEPHOTO anmnapaTHoro oodecneye-
Hus. Knaccudukauus kommbrorepoB. I[lpoueccop, nmepBuyHasi U BTOpUYHAs MaMSITh,
yCTpOICTBa BBOAA-BBIBO/IA IaHHBIX, KOMMYHHMKAI[MOHHbIE ycTpoiicTBa. [lepudepuitnbie
ycTpoiicTtBa BBoAa AaHHbIX B ['MIC: gururaiizep, ckanep. [loarotoBka ckaHMpOBaHHOM
uHpopManuu 1 ucnosnb3oBanusd B ' IC. Cnoco6sl BBOJa rpaduyeckoil HHpopmanuu
B [UC. ®opmatsl rpaduueckux manHbix. O6menHble gopmatel B IYIC. IIpobiiembl
cTaHaapTu3aluu oOMeHHbIX (opmatoB. [lepudepuiinpie ycTpoiicTBa BBIBOJA JTAHHBIX
['C: npunTEpSL, I0TTEPHL. [10ArOTOBKA K IeYaTtn npocTpaHCTBEHHBIX NaHHbIX [ IC.

Peiaok nporpammubix ['MC nponykroB. @yHKIMOHANBHAS U NIPEIMETHAS KIIACCHU-
¢ukauu nporpammHoro odecreuenuss [ MIC. O030pHbIE XapaKTEPUCTUKA HEKOTOPBIX
nporpaMMHbelX  ['MC-poaykTOB: KOMIUIEKC MporpaMmHbIX npoxaykrtoB ESRI Inc.,
CIIA (I'MC-BbroBepni, ArcView GIS, Arcinfo Workstation, ArcGIS), T'MC Maplnfo
(Mapinfo Corp., CIIIA), THC Mereo (ManMboiikepc, Poccus), TUC T'uapopacuets
(HITO TI'unpotexuonoruu, Poccus).

I'MC-npakTukym: BeinonHenue naausuayainsHoro ' MC-npoekra.



9

I1l. YAEBHO-METOJANYECKASA KAPTA

KomuuectBo AyAUTOPHBIX YaCOB
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1 Beenenue B 'MC. Ucrounnku nannbix piasa 'UC. Ilpoek- 2 8
LMY M CHCTeMbl KOOPAMHAT, ucnoJb3yembie I'UC
1.1 | Onpenenenne T'MC. HWcropuss pasBuTusi anmapatHo- | 2 Tect Ne 1 uepes
mporpammubix cpeactB ['MC. Knaccndukanum ['MC. OyHK- cucrtemy COII
uoHanbHbIe Bo3MokHocTH [C. eUniversity
Uctounukn ganusix gug [TUC.
l'eorpaduyeckne cucremsl kKoopauHat. CHCTEMBI KOOPJIUHAT
npoexuuii. ['eorpaduueckne npeodbpazosanus B [ MC.
1.2 | IloaroroBka CKaHUPOBAHHOW NPOCTPAHCTBEHHOM HHGOpMa- 2 Ortuer yepe3
uu g ucrons3oBanus B ' IC cucremy COII
eUniversity
1.3 Uzyuenne wuHTEpdeiica monp3oBaTens M Hadajuo pabOTHl B 4 Ortuer uepes
I'C ArcGIS. cucremy COII
eUniversity
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1.4 | Beibop u ycranoBka cucteM koopaunat B ['IC ArcGIS. Otuer uepe3
cuctemy COII
eUniversity
2 PactpoBblii  cmocod umM¢poBOro mnpeacTaBjIeHUs MPoO-
CTPAHCTBEHHBIX AaHHBIX
2.1 | OcobeHHOCTH PacTpOBOIl MOAEIHM reorpapuyecKux AaHHBIX. Tect Ne 2 uepes
JIOCTOMHCTBA U HEJOCTATKU PACTPOBOrO IPEACTaBICHUS IPO- cucremy COII
CTPAHCTBEHHBIX JaHHBIX. VICTOpHsS NPHUMEHEHMsI PACTPOBOTO eUniversity
croco0a TpeaCcTaBlIeHUs] MPOCTPAHCTBEHHBIX AaHHBIX B ['HIC.
Haubonee pacnpoctpanenHsie pacTpoBbie hopMaThl. CxkaTue
pacTpoBbIx n300paxkeHuil. [IporpaMMHbIe CpencTBa, UCIOIb-
3yIOIIKE PAacTpoBble MozenH. ['eonpuBsizka pacTpoBBIX M300-
paxenuii. OCOOEHHOCTH T€ONPUBSI3KUA PACTPOBBIX H300pake-
HUU B OCHOBHBIX MHCTpyMeHTanbHbIX [ YC.
2.2 | I'eonpusszka pactpoBbix m3oopakenuii B 'UIC ArcGIS. Ortuer uepes
cuctemy COII
eUniversity
3 BektopHblii cmocod wu@poBOro mnpeacrapieHUsl INPo-
CTPAHCTBEHHBIX JaHHBIX. OCO0EHHOCTH PeJaKTUPOBAHUS
BEKTOPHBIX JaHHBIX. BekTopu3anusi pacTpoBBIX M300pa-
skennii B 'MC
3.1 | BekropHas Mojenb Kak CHOCOO MpeACTaBJICHHsI MPOCTpaH- Tect Ne 3 uepes

cTBeHHBIX gaHHBIX B [ UIC.

OcobeHHOCTH OpraHuvsanuvu CBA3U MCEKAY BCKTOPHBIMU 005-
CKTaMHU: BCKTOPHO-HCTOIIOJIOTMYCCKasA MOJALC/b, BCKTOPHO-
TOIIOJIOTUYCCKasA MOACJIb. FeOpeHSIIH/IOHHLIe U O00BEKT-
OPHUCHTUPOBAHHBIC MOJACIM BEKTOPHBIX JdHHBIX.

cuctemy COII
eUniversity
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00630p HAnOOJIEE PaCIPOCTPAHECHHBIX BEKTOPHBIX (hOPMATOB B
ocHOBHbBIX MHCTpyMeHTanbHbIx [UC: shp-daitn, TAB-¢aiin,
6aza reogaHHBIX. OCOOCHHOCTH CHMBOJH3AIMN BEKTOPHBIX
TCOJJAaHHBIX M CIOCOOBI OTOOpaKEHUS KOJMYCCTBEHHBIX T€O-
naaueix B [ UC.

OcHoBbl pepaktupoBanus. Co3naHue HOBBIX OOBEKTOB. Pe-
nakTupoBaHue Tomojorud. Co3gaHue NPOCTPAaHCTBEHHBIX
00BEKTOB U3 APYrHX OOBEKTOB. PenakTupoBaHME CYIIECTBY-
omux 00bekToB. BekropHas Tpancdopmanus. Penaktupona-
HUe aTpuOyToB. PenakTupoBaHre OTHOIIEHHMH M CBSI3aHHBIX
00beKTOB. PenaktupoBanue aHHOTauui. PydHas, moiyaBTO-
MaTU4ecKass M aBTOMAaTHYECKas BEKTOPH3AaLHA pacTPOBBIX
n3o6paxennii B ' UC.

3.2 | CozmaHuie BEKTOPHBIX OOBEKTOB IO TEONPUBSI3aHHOMY PacTpy Oruer gepe3
B ['MIC ArcGIS, nmpoBepka TOMOJIOTHH, CHMBOJHU3AINSI BEK- cucremy COIT
TOPHBIX T'€0/IaHHBIX. eUniversity

3.3 | PenaktupoBanue BekTopHbIX 00bekTOB B 'IC ArcGIS. Ortuer uepes

cuctemy COII
eUniversity

3.4 [lomyaBTOMaTHueckas W aBTOMaTH4YecKass BEKTOpPH3AIUSA Ortuer uepes
pactpoBsix n3obpaxkenuii B [ IC ArcGIS. cuctemy COII

eUniversity
4 Grid u TIN kak cnocodsl mMGPOBOro MpeaCTABICHUS
NMPOCTPAHCTBEHHBIX IAHHBIX

4.1 Oco6ennoctu peryisipHod moaenu aanHbeix [MC. CriocoOsl Tect Ne 4 uepes

orobpaxenus grid-momeneii B T'MC. TIpocTpaHCTBEHHBIH cuctemy COIT

I'YC-ananu3, ocHoBaHHBEIX Ha Qrid-mogensx.. I'eocraTuctu-

eUniversity
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YeCKMIi aHaJIM3, OCHOBAaHHBIX Ha grid-Momensx.

OcobGennoctu HeperymsapHon monenu maHHbBX [WC. Mcrou-
HUKHU AaHHBIX 1711 noctpoeHus T IN-monmenu. BosmoxkHOoCTH
ocHOBHBIX HHCcTpyMeHTanbHBIX ['MC mo cozgannio TIN-
mozenei. Criocoosr otobpakeruss TIN-moneneit 8 [ IC. Co-
3nanve TIN-Mozeneld THUIICOMETPUYECKUX IIOBEPXHOCTEM.
Brimonnenne anamu3a moBepxHocTed. 3D-Busyanmzanus B
I'NC. 3D-anumanust B T'MC. 3D-cumBombl, rpadyika 1 TEKCT B
'c.

4.2 Cosmanune grid-momeneii MetogamMu OOpPATHO B3BEIIECHHBIX Otuer uepe3
paccTosiHUH, CIUIaiiHa, KpUrMHra. BeimoyiHenue ananuza grid- cuctemy COIT
mozeneit B [YC ArcGIS. eUniversity

4.3 Brmonnenne reocraructudeckoro ananusa B ' UC ArcGlIS. Oruer gepe3

cucrtemy COII
eUniversity

4.4 Tpexmepnoe mogenuposanue B ' UC ArcGlIS. Oruer uepes

cuctemy COII
eUniversity
5 OcHoBbl BekTOpHOTro I'MC-ananu3za
51 [onstue 'C-ananuza. OCHOBHBIE THITBI ONIEpallMi BEKTOP- Tect Ne 5 uepes

Horo ['MMC-ananu3a: snemeHTapHbIil ipoctpancTBenHslil [ IC-
aHayiu3, IpocTpaHcTBeHHas crtatuctuka B ['MC, pacmmpen-
HBII IPOCTPAHCTBEHHBIN aHAJIN3, CETEBON aHAJIM3.

cuctemy COII
eUniversity
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OrtyeT gepes

5.2 | Bemoanenne Bekropuoro I'MC-ananuza B 'IC ArcGIS.
cuctemy COII
eUniversity
6 OcHosbl pacTpoBoro I'MC-ananm3za
6.1 | OcHoBHBle THIBI omepauuii pactpoBoro I'MC-ananuza: uH- Tect Ne 6 uepes
TEePHOJANMS pacTpa, IM(poBoe MojaeIMpOBaHHE peibeda, cucremy COII
KapTUPOBaHHWE IUIOTHOCTH M PACCTOSIHUHM, (DYHKIHH KapTo- eUniversity
rpaduUecKor pacTpoBO anreOpsbl.
6.2 | Bemonnenue pactpooro ['MC-ananusza B TUC ArcGIS. Ortuer uepes
cucrtemy COII
eUniversity
7 KommnonoBka u qu3aiin kapt B T'HC
7.1 Huzaitn u komnonoBka kapT B ['MIC. OcHOBHbBIE NPUHITUITHI Tect Ne Tuepes
Co3/1aHus KapT. DieMeHTs! kKapTel. CTaauu mpolecca cocTas- cuctemy COII
JICHHS M TU3aiHa KapTel ¢ momornrsio THC. eUniversity
BHemnue u BHyTpeHHHE (DaKTOPBHI CO3AaHUs IU3aiiHa KapT
nomomisio ['MC. HerpagunmoHHB W HeKapTorpapuyecKuii
BBIBOJ ITpocTpaHcTBeHHOU nHopmaru B I'MC.
OcCHOBHBIC PUHITATIBEI TU3aiiHa 1 KOMITOHOBKHY KapT B I YIC.
7.2 | Komnonoska u qu3aiin xapt B [ IC ArcGIS. Ortuer uepes

cuctemy COII
eUniversity
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AnnapaTHo-nporpamMMHbie cpeactsa 'MC

8.1

Ammmapatasie cpenctsa ['MC. DBomIONNS KOMIIBIOTEPHOTO all-
mapatHoro obecreueHus. Kiraccudukamms KOMIBIOTEPOB.
[Iponieccop, mepBUYHAsT M BTOpPUYHASA MaMSATh, YCTPOUCTBA
BBOJa-BBIBOJIA JTaHHBIX, KOMMYHHUKAIlMOHHBIE yCTPOWCTBA.
[epudeputiinpie ycrpoiicta BBoAa AanHbiX B ' C: nururaii-
3ep, ckanep. llepudepuiiapie ycTpoiicTBa BBIBOAA NAaHHBIX
I'C: npuHTEpHI, TUIOTTEPHI.

Peinok nporpammubix ['IC npoaykroB. dyHKIMOHAIBHAS U
MpeIMeTHas KJIACCU(UKAIMK MPOrPaMMHOT0 00eCIeUeHuUs
I'NC. O630pHBIE XapaKTEPUCTUKH HEKOTOPBIX MPOTPaMMHBIX
I'C-npoaykToB.

Tect Ne 8 uepes
cuctemy COII
eUniversity

8.2

Brmonnenne nnnuBunyansaoro [ MC-npoekra.

OrtyeT uepes
cucrtemy COII
eUniversity
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TEMBI IABOPATOPHBIX 3AHATUIM

[ToaroToBKa CKaHMPOBAHHOM MPOCTPAHCTBEHHOW WMH(OpPMAIUU AJI UCIOJb30-
Bauus B [ UC;

N3yuyenue untepdeiica nonap3oparens u Hayano padotel B [ UC ArcGIS;

Br16op u ycranoBka cuctem koopaunat B 'C ArcGIS;

['eonpuBsska pactpobix n3obpaxenuit B [ IC ArcGIS;

Coznianre BEeKTOPHBIX OOBEKTOB MO reonpuBsizanHomy pactpy B [IC ArcGIS,
MPOBEPKA TOIMOJIOTHUH, CHMBOJIM3AIIMs BEKTOPHBIX T'€0JJaHHbIX;

PenaktupoBanue BekTopHbIX 006ekTOB B [ UC ArcGIS;

[TomyaBTOMaTHYECKass U aBTOMATHYECKasi BEKTOPH3AIUsI PACTPOBBIX M300paxke-
Huii B [ YC ArcGIS;

Coznanue grid-mojeneit MmeTolaMu OOpaTHO B3BEIIEHHBIX PACCTOSHUM, CIUIai-
Ha, KpuruHra. Beimonnenue ananusa grid-mopeneit B ' UC ArcGIS;
Brimonuenne reocrtatuctnueckoro anaiausa B [ UC ArcGIS;

Tpexmepnoe monemupoBanue B I UC ArcGIS;

Beimonnenne BekropHoro ['MC-ananuza B [ YIC ArcGIS;

Beimonnenue pactpoBoro 'MC-ananuza B ' UC ArcGIS;

KommonoBka n nu3aiid kapt B [ UC ArcGIS;

Brmonnenne naausuayansHoro I'IC-npoekra.

METOJIUKA OPTAHU3AILIMM CAMOCTOSTEJIBHON PABOThI

[1o n3yyaemMoi TUCUMIUIMHE TIIIaHUPYETCS:

BBITIOJTHEHNE TBOPYECKUX, HCCIIEIOBATENBCKUX 3adaHUM;

paboTa ¢ auTepaTypHbIMU UCTOYHUKAMH, B TOM YHCJIE€ C HAYYHBIMH CTAaThIMU;
U3y4EHUE TEM U NMPoOJIeM, HE BBIHOCUMBIX Ha JIEKLIUU;

Hay4HbIE TOKJIABL;

HaIMCaHWE TEMAaTUYECKUX JOKIAIOB U 3CCE HA MPOOJIEMHBIE TEMBI.

INEPEYEHb PEKOMEHAYEMbIX CPEJACTB JIMATI'HOCTHUKA

KOMIBIOTEPHOE TECTUPOBAHMUE;
KOHTPOJIb 3HAHUM CTYICHTOB 110 UTOTraM JJabOpaTOPHBIX PadoT;
CaMOKOHTPOJIb M CaMOITPOBEPKa;

UHIMBHIyaJIbHbIE Oeceibl U KOHCYJIbTALUU C IPEINoiaBaTesieM;
IPOMEXKYTOUHBIE 3a4€THI;

KOJIJIOKBUYMBI.



V. IPOTOKOJI COIJIACOBAHMSI YYEFHOM IPOT'PAMMBI 110
YUYEBHOHN JUCHUIIJIMHE C JIPYTUMU JUCHUIVIMHAMMU CIIE-

HUAJTBHOCTH

Hazpanue Haszpanue IIpennoxenus Pemenue, npunsitoe

JUCLUIUINHBI, kadeaps 00 M3MEHEHHSX B COIep- kateapoii, pazpabdo-
C KOTOpO# JKaHUM y4eOHOU TIpo- TaBIICH y4eOHYIO TIPO-
TpeOyeTcs corimacoBaHue TPaMMBI rpaMMy (C yKa3aHHEeM
10 M3y4aeMoil yaeOHOW | maTel 1 HOMepa MPOTO-

JUCIUTLINHE KOJ1a)
I'eonndopmaruka Kadenpa mouBosese- HET mp. Ne 8

HUSL ¥ 3eMEJTbHBIX WH-
(hopMaIMOHHBIX CH-
cTeM

o1 20.03.2015 1.
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VI. JOIIOJIHEHUA 1 H3MEHEHH§I IS YYEBHOM MPOI'PAMME
11O N3YYHAEMOHU YUEBHOU JUCIIMIIJIMHE
Ha 20 /20 Y4eOHBIii roj

Ne
TI11

JlonmoaHeHUs U U3BMEHEHUS OcHoBaHune

VYuebHas nporpamma nepecMoTpeHa u 000peHa Ha 3acejaHnuu Kadeaphl
(mpotokon Ne ot 20 r.)

3aBenytomuii kadenpoit

1. C.-X. H., JIOUEHT H.B. Kne6anoBuu
(creneHs, 3BaHuE) (moamuce) (1.0.Damunus)
YTBEPX/JAIO
JexaH axynbrera
I. T. H., JOIIEHT J.JI. IBaHOB

(creneHs, 3BaHKE) (moxmuce) (1.0.Damunus)




