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Mporpammy ovcumnavHbl paspaboTan(a)(n) ctapwuii npenoaasaTens, 6/c MuniorvH A.l'. kadeapa
MOLENMPOBAHNSA 9KONOrMYECKUX CUCTeM otaeneHune akonormm , Alexander.Piliouguine@kpfu.ru ;
npodpeccop, a.H. (npogeccop) Casenbes A.A. kKapenpa MOLENNPOBAHNS SKOTOrMYECKNX CUCTEM
oTaeneHune akonoruum , Anatoly.Saveliev@kpfu.ru ; goueHT, K.H. Ynxumkosa H.A. kachenpa
MOLENMPOBAHNSA 9KONorm4yeckux cuctem otaeneHune akonormm , Nelly.Chizhikova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

3HAKOMCTBO C TeopeTn4HeCcknmMm oCHoBaMn MooenmpoBaHmMs NpPoOCTPAHCTBEHHbIX OAHHbIX N UX
aHanmaa, n np|/|06peTeH|/|e NpPakTn4eCkmnx HaBblKOB X MPUMEHEHNA ONnA peleHNda NPpakTn4eckmnx
3a0ad.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.B.9 MpodgheccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoi nporpammbl 022000.62 Dkonorms n NPUPoAONoNb30BaHNE U OTHOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OducunnnmHa otHocuTes K pasaeny (uunkny) 53.B.9 OOl n passmBaeT npeacTtasieHne o0 Teopum
BEPOSATHOCTEN, CTATUCTMHECKUX MEeTO4AaX N UX NPUMEHHUN. [1ns ee 0CBOEHUS HYyXHbl 3HaHUS N3
KypcoB "MHdopmaTuka", "Teopns BeposaTHOCTEN N MateMaTtmnyeckas ctatmuctuka”, "lreorpacus”.
3HaHusl, Nony4YeHHbIe NPU N3Y4EeHUN AAHHOW OUCUMUMNNHBI, HEOOX0AUMbI 0Nl OCBOEHUS AUCLMMANH
"NangwadptoBegeHne", "MogennposaHne 1 aHanma NpoCcTPaHCTBEHHbIX faHHbIX", "OBOC",
"9Konornyeckmnin MoHNTOpUHr", "OCHOBbI AMCTAHLUMOHHbLIX METOAO0B HabnoaeHus 3emnn".

OncumnnnHa oceameaeTcs Ha 2-0M Kypce (4 cemecTp).

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNETeHL MU
OK-1 BNafeTb KynbTypol MbIWEHNS, CNOCOOHOCTLIO K 0606wWeHuHo,
(0bLweKkynbTypHbIE aHanmay, BOCMPUSTUIO MHCpOPMaLWW, NMOCTAHOBKE LeNu 1
KOMMEeTeHLMW) BbIBOPY NyTei ee NOCTUXEHUS
MOHMMAaTb CYWHOCTb M 3HA4YeHNe NHGOPMaLIMKN B Pa3BUTUM
OK-12 COBPEMEHHOI0 MHGOPMALIMOHHOrO 06l ecTBa, CO3HaBaTb
(0bLweKkynbTypHbIE OMacHOCTM U Yrpo3bl, BO3HMKAOWME B 3TOM npoLecce,
KOMMEeTeHLMN) cobntopaTtb OCHOBHblE TPeOOBaHNS MHGOPMALIMOHHOW

6e30nacHOCT, B TOM Y1Ce 3alMTbl FOCY1apCTBEHHOW TalHbI
BnafeTb OCHOBHbIMU MeToaamu, criocobamu 1 cpenctsamu

(%IéUISKyanypHue NONy4eHNs, XpaHeHus, nepepaboTkn NHGopPMaLMKn, UMETb
HaBblkN PaboTbl C KOMMBIOTEPOM KaK CPELCTBOM yrnpaBneHus
KOMreTeHuunn) -
NHdpopMaLnen
OK-2
(0BLWEKyNbTYpHbIE YMEeTb NIOrn4yeckn BepHO, apryMeHTUpoBaHHO 1 SCHO CTPOUTb
KOMNETEHLIN) YCTHYIO Y MNCbMEHHYIO peyb
OK-3 MOHMMAaTb CouMaNbHYyl0 3HA4YUMOCTb CBOE ByayLiei
(0bWweKynbTypHbIE npodpeccumn, obnapatb BbICOKON MOTUBALIMEN K BbINOMHEHNIO
KOMMeTeHuun) NpogoeccnoHanbHom 0eaTenbHOCTH
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Pacw
LLincpp komneteHumu npwoGpe:l:eMvc;?gg;ﬁZTeHuuu
nmeTb 6a30Bble 3HAHMSA B 06NaCT UHGOPMATUKN 1
COBPEMEHHbIX FeEOUH(POPMALIMOHHBLIX TEXHONOMNIA, BNageTb
OK-6 HaBblKaMW NCMOMb30BaHMS MPOrPaMMHbIX CPEACTB 1 paboTbl B
(OBLLEKyNbTYPHBIE KOMMbIOTEPHBIX CETSX, YMEHUEM CO3aBaTb 6a3bl AaHHbIX 1
ncnonb3oBaTb pecypchbl VIHTepHeTa, Bnagetb
KOMMeTeHuunn) FUC- _ 6 o
TEeXHONornsmMn; ymeTb pabotartb ¢ MHgopmaumen na
PasnNYHbIX UCTOYHUKOB OS5 PELEeHUs NPOgEeCCUOHaNbHbIX 1
coumnanbHbIX 3aaay
obnanatb 6a30BbIMU 3HAHMAMU B 06NaCTV oyHOaMEeHTaNbHbIX
MK-1 pa3nenoB MatemMatuku B 06beme, He06X0AMMOM L7151 BNaAeHUs!
(npodhbeccuoHanbHbie MaTemMaTM4eCcKnM annapatoM SKOIOrMYECKNX HayK, Ons
KOMMETEHLMN) 06paboTkn MHGOPMaLIMM 1 aHaNM3a AaHHbIX MO 3KONOrMK 1
NPVPOAOMNONb30BAHNIO
BNafeTb METOLAMM 3KONOrMYECKOro NPOEKTUPOBAHUS 1
9KCNepTU3bl, 3KONOMMYECKOro MEHEAXMEHTA 1 ayanTa,
MK-11 3KOJIOrM4ecKoro 1 KOMMbKOTEPHOro KapTorpagpuposaHuns;
(npochbeccunoHanbHbie BNafeTb METO4AMM Knaccugukaumm n CTatTucTn4eCcKom
KOMMNeTeHL M) 06paboTku, aHanM3a u cuHTe3a NoneBoi 1 nabopaTopHON
9KONOrM4yeckom nHpopmaLmm n NCnonb3oBaTb TEOpPETUYECKUE
3HaHWSA Ha NpakTuke
AK-12 3HaTb U yMeTb pewaTtb rnobanbHble U pernoHanbHbIe
(NPOCHECCHOHANBHBIE reoskonornyeckne npobnemol; BNageTb METO4aMU
KOMMETEHLM) naHAaWwagTHO-re03KONOrn4eckoro NPOeKTNPOBaHMS,
MOHWTOPWHIa U 3KCNepTn3bl
3HaTb TEOPETUYECKNE OCHOBbI FTEOXMMUM 1N re0OU3MKM
NnK-13 oKpy>Xarouen cpepl, BnafeTb METoa4amMu reoXMMnY4ecKux n
(npodhbeccunoHanbHbie reoon3nyeckmx NCCneaoBaHnii; BNagetTb MetToaamm obuwero v
KOMMEeTEeHLMN) re0aKoNorn4eckoro, B TOM Y1Cne, KOMMbIOTEPHOrO,
KapTorpagoupoBaHus
obnapatb 6a30BbIMM 3HAHMAMM PYHOAMEHTANbHBIX PA34enoB
PU3NKK, Xummum 1 ruonornm B 06beme HeobxoANMOM LAnst
OCBOEHUS (PUNYECKMX, XMMUYECKUX N BMONOrMYECKMX OCHOB B
3KOMOrMm u NpUpPoOLoNoONb30BaHNN, UMETb NPeacTaBneHve o
MK-2 COBPEMEHHON eCTeCTBEHHOHAY4YHOW KapTUHe Mupa, Bnanetb
(npodbeccuoHanbHbie MeToAamy XMMUYeCKOoro aHannsa, a Takxe metogamm otbopa u
KOMMETEHLMN) aHanmaa reonornyeckmx n 61uonormyecknx NPoob, MEeTb HaBbIKM
noeHTUrKaLmMm n onucaHns brnonornyeckoro pasHoobpasus,
€ro OLEHKN COBPEMEHHBIMM METOAAMU KONMYECTBEHHON
06paboTkm nHopmaLmm, BKIYas NCnonb30BaHNe METOLOB
MNPUKNAAHON CTATUCTMKUN Y FT€OMHPOPMALIMOHHBIX TEXHONOT A
NMeTb NpogpeccrnoHanbHO NPoUINPOBaHHbIE 3HAHWS 1
NnK-3 NPakTMYecKne HaBbikM B 0OLLEN reonornm, TEOPETUYECKONA 1
(npochbeccuoHanbHbie npakTM4eckor reorpadoum, obuiero Nno4BoBefeHNs 1 obnanatb
KOMMEeTeHLMN) CNOCOBHOCTBIO UX MCMONb30BaTb B 061aCTM 3KONOrNK U
NPVMPOLOMNONb30BAHNS
nMeTb 6a3oBble 0bwenpodeccnoHanbHbIe
nK-4 (oﬁmeakonorwiecme) NpencTaBNeHns O TEOPETNYECKNX
(NPOECCHOHANbHBIE OCHOBax 06E|1em 3KOMOrN, re03KONOrN, KONOTUM HENOBEKa,
KOMNETEHLIN) coLManbHOM 3KONOrnn, oXpaHbl OKpyXatowwer cpeibl, 0
CUCTEMHOM aHanunse n MOLENMPOBaHNM B SKONOMMA 1
NPVPOAOMNONb30BAHUM
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
3HaTb OCHOBbI MPMUPOLOONONb30BAHNA, SKOHOMUKN
npnpoaonob3oBaHNA, yCTOVIHMBOFO passnTn4a, METOO0B
OUEHKN 1 NporHo3nposaHns BO3LOENCTBUA HA OKpYy>XarlLyro
MK-6 cpeny, NpaBoOBbIX OCHOB NPMPOOOMNONb30BaHMS U OXPaHbl
oKpy>xatoulei cpenpl, 6biTb CNOCOOHBIM NOHMMATL, M3naraTb U
KpUTU4Yeckn aHannsnposaTb 6a30Byr0 MHGOpMaLMio B 06nacTu
aKonormn n npnpoaoononb3oBaHnA, B TOM Hucne, C
MCNONb30BaHMEM METOO0B MaTEMATUYECKOMN CTATUCTUKM,
reonHgopMaLMOHHbIX TEXHONOrn N MmaTemMaTnyeckoro
MoLoennmpoBaHuA

BnageTb Metoaamu npuknagHom aKonormm, 3K0norn4eckoro u
KOMMbIOTEPHOrO KapTorpadunpoBaHuns, SKONorm4eckom

MK-9 9KCnepTu3bl U MOHUTOPUHIa; BNaaeTb Metoaamm
(npodbeccmoHanbHble Knaccudpmkaumm n ctatuctTmyeckon obpaboTku, aHanmaa u
KOMMNeTeHuunm) CVHTE3a Nnonesol 1 nabopaTopHON 3KONOrNYECKOA
NHJpopMaLUnn N NCNONb30BaTb TEOPETUYECKNE 3HAHUS Ha
npakTuke

Lncpp komneteHLUN

(npodheccunoHanbHble
KOMMeTeHuunn)

B peasynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

OcCHOBbI MOOENVMPOBAHNSA MPOCTPAHCTBEHHBIX AAHHbIX N X aHannaa

2. IONXEeH yMeTb:

NPUMEHATb reonHOPMaLVOHHbIE TEXHONOMMK A1 peWweHns NpakTMyeckKnx 3anau.

3. DONXEH BnageThb:

reoMHopMaLuOHHbIMX NOAX04aMM O MOOENNPOBAHNS NPOCTPAHCTBEHHbIX AaHHbIX U X aHann3a
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

OcCHOBbI MOOENVPOBAHNSA MPOCTPAHCTBEHHbIX AAHHbIX U X aHannaa.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPVUMEHSATb FEOMHPOPMALIMOHHbIE TEXHONIOMUW OIS PELEHUS NPaKTUYECKMX 3a4ay.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
COOTBETCTBYIOWMMIN HABbIKaMMU.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas TpyA0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3a4€eT B 4 CeMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Asl AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYNIO
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TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgmen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywiue copmbl
N 'DMKIIL:)I:J,I-;;LI;HH/ CeMecmcemecrpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA pa601b|

Tema 1. TNC kak YCTHbIA ONpoC

1 |cneumanuamposaHHas 4 1 5 0 0 noMallHee
‘|nHpopMaLmoHHas 3ajaHue
cuctema.
TecTupoBaHue

5 Tema 2. OnemeHTbl 4 5 5 0 0 nomMauHee

Mogenn gaHHbIX. 3ajaHve

lﬁ;ﬁ)g;ﬁ:em%e v noMallHee
3.|npencrasneHne 4 3 2 0 0 ?ggmeMc?B aHMe

NPOCTPaHCTBEHHOW P

nHpopmauunm.

Tema 4. PactpoBas

moznenb

NPOCTPaHCTBEHHbIX ggzsl:uMHee ©
4.|0aHHbIX K 4 1-4 2 0 2 TeCTYDOBAHME

npencrasneHve P

NPOCTPaHCTBEHHbIX

OaHHbIX B HEN.

Tema 5. OnepaunoHHas
5 [cocTaensiowas M'GC 4 o5 5 0 6 oryer

ONns pacTpoBon MoLenu

OaHHbIX.

Tema 6. Onepauunu B

NoKanbHOM OKHe, 1 oT4yer
6. pelaeMble ¢ ux 4 6 2 0 2

NMOMOLLbIO 3a4a4u.

Tema 7. Onepauwnu ¢

obbekTamn 1 onepauuu oTyer

B okanbHom KOHTPONbHas
7 |okpecTHocTv B 4 | 7114 | 2 0 16 o6 02 >

pacTtpoBon Mmogenu P

OaHHbIX, U pelaeMble C

NX MOMOLLbIO 3a4a4MW.

Tema . NTorosas 4 0 0 0 3ayet
" |dpopma KoHTponSA

Ntoro 14 0 26

4.2 CopepxaHvue OUCLUMNUHbI
Tema 1. T'NC kaK cneuvanusupoBaHHas UHC(POPMaLIMOHHAA cucTema.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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Mporpamma omcuunnmHbl "I eonHOPMaLIMOHHbIE TEXHONOTMI PELLEHNS NPaKTUYECKMNX 3a8ay 9KONornM u Nprpoaononb3osaHms”;
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"'MC kak cneumanuanpoBaHHas MHopmaunoHHas cuctema. CTpykTypa MHPOPMALMOHHBIX CUCTEM,
npeacraBneHne 0 Moaenu oaHHblX. [llocnegoBatenbHOCTbL AEACTBUIA NPY CO34aHNN
NHGOOPMAaLMOHHOR CUCTEMBI (CTPYKTYPUPOBaHNE NpeaMeTHOR obnactu, Bbibop Mooeny OaHHbIX,
peannsauus). OcobeHHocTn MNC kak MHPOPMALMOHHOI cucTeMbl. HeobxoaMMOCTb OTAENbHOA
MOOENWN AaHHbIX ON5 NPeAcTaBNeHns NPOCTPaHCTBEHHOW 1 aTpubyTBHON MHdopMaummn. Mooenm
LaHHbIX NS NPOCTPAaHCTBEHHOM MHApopMaumn. MeokoampoBaHme, obliee noHATHe.
["leokoampoBaHMe Kak NpoLEecc nepesona NPoOCTPaHCTBEHHON NHAbOpMALMKM B MAWWHHBIA BUG (B
pamKax HEKOTOPOI MHPOPMaLMOHHOM cuctembl). Kapta kak Moaens peanbHOro Mvpa un ee
npencTasfieHne B KOMMbloTepe. BblaoeneHne MooenbHblX 06 bEKTOB.

Tema 2. dnemeHTbl MOOENUN OAHHbIX.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

AnemeHTbl Mogenn faHHbIX. MogenbHble 06bekTbl. BaxkHOCTb naeHTUrKaumm MoaenbHbIX
006bekTOB. BaXHOCTb HanMums CTpyKTypbl MOAENbHbIX 06 bEKTOB 1 MX OTINYME OT 0OpPa30B KapT.
Mogzenb peanbHOro Mvpa v Mmogenb Tonorpadpuyeckor kapTbl. PactpoBas n BEKTOpHas MoOL4enm
LaHHbIX. MNoHATME 006 akcTeHTe ("rpaHuuax Mupa") n paboyem macwrtabe 1 ero oTAnYMmM ot
NVHEHOr o (OeTanbHOCTb NpeacTaBneHns 06 bekToB peanbHoro mupa). OcobeHHOCTH
reoko4MpoBaHNS B BEKTOPHOW M pacTpOBOM MOLENSX, UX AOCTOMHCTBA U HepocTaTkn. OCHOBHbIE
CTPYKTYpbl AaHHbIX, KapTorpaguyeckne cnon. BaanmHoe npeobpasoBaHre MoOenein AaHHbIX 1
BO3HMKawwWwme npu aToM npobnembl. Mogenb naHHbix TIN ons npeactaBneHns NOBEPXHOCTEN.

Tema 3. BHeluHee 1 BHYTpEeHHe npeacraBneHue NnpocTpaHCTBEHHOW MHdpbopMaLuu.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BHelwwHee v BHyTpeHHe npencrtasneHve NpocTpaHCTBEHHOM nHgpopMaumn. AnnaparHoe
obecneyeHne BBOAA NPOCTPAHCTBEHHON MHpopmaumm B NC. BekTopHas n pactpoBasi TEXHONOTUN.
TexHnyeckne n NnporpammHble CpecTBa reokoanpoBaHns. TEXHONOMUS reokoanpoBaHus U
ncrnonb3yembie MeToapbl. ICTOYHUKN NPOCTPAHCTBEHHON MHGOOPMAaLMKM NPy reOKOANPOBaHUN.
Bonpocsbl, cBSi3aHHbIE C NCMONb30BAHNEM KOOPAUHAT. TONONOrMyecke CBOMNCTBa OO bEKTOB U UX
reokoauposaHue. Llpyrme cBOACTBA MPOCTPAHCTBEHHbIX 0O BHEKTOB U SIBNEHMIA, HEOOXOAMMOCTb
OVICKPEeTU3aLnn HeNPEPbIBHbIX MPOCTPAHCTBEHHbIX SBEHWUIA U NPUBSA3KN NX K 0O beKkTaMm.
Tononorunyeckoe 1 No-o6 bEKTHOE re0KOANPOBAHME, Er0 Ha3HAYEHNE U CTPYKTYPbl AAHHDIX.
ALpecHoe reokoanpoBaHue. Buabl owmnbok, nx nomck u ucnpaeneHune. PepaktuposaHme
MPOCTPAHCTBEHHbIX AaHHbIX. O6beKTHas MoLenb AaHHbIX ("reobasa”).

Tema 4. PacTpoBasi MoAenb NPOCTPAHCTBEHHbIX AaHHbIX U NpeacTaBieHne
NPOCTPAHCTBEHHbIX AaHHbIX B HEN.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

PacTtpoBas Mogenb NPOCTPaHCTBEHHbIX AAHHbIX U NpeacTaBneHne NpoCTPaHCTBEHHbIX AaHHbIX B
Heil. Buabl NnpeacTaBnsieMblx AaHHbIX, BApMaHTbl NpeacTaBNeHnst NPOCTPaHCTBEHHbIX 0O bEKTOB U X
aTpnbyToB. Vicnonb3oBaHune 6a3 AaHHbIX ANs NpecTaBneHnst aTpnbyTnBHOK MHCpopMaLmK.
ONeMeHTbl pacTPOBOM MOLENN, NPUHLMMUANBHBIE PEWEHUS, NPUHMMAEMbIE Ha aTane
NpoeKkTnpoBaHns (Bblbop cncTemMbl KoopauHat, paboyero macwTaba, "rpaHuL, Mupa") n nx BNMsiHNE
Ha pe3ynbTat. OueHka TpeboBaHWiA No NamMsT NS PAcTPOBOW MOAENN OAHHbLIX MPY Pa3nnYHbIX
BapuaHTax npencTraBneHms atpubyTos.

naboparopHasi paborta (2 4aca(oB)):

PacTtpoBble reouHopMaLOHHbIE CUCTEMBI. YPOBHM M3MEPUMOCTMN XapakTeEPUCTUK 0O EKTOB
(HOMVHaNbHbIN, OPANHANbHBIA, OTHOCUTENbHbIN) U UX NPeacTaBNeHne B pacTPOBON MOLENN OAHHbIX,
0COBEHHOCTM UX BU3yanuaaumm B pactposbix [[MIC. PacTpoBble CTPyKTYpbl AAHHbIX.

Tema 5. OnepauunoHHas coctasnsiow,as N'MC ana pactpoBon Moaenu AaHHbIX.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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OnepauwnoHHas coctaensitowas NMC ons pactpoBoit Mogaenn faHHbIX. "Anrebpa kapt", pewaemble ¢
€e NoMOLLbtO 3a4a4u M 0COBEHHOCTM ANS AAHHbBIX Pa3/IMYHON N3MEPUMOCTU (HOMUHAMBHBIX,
opAvHanbHbIX 1 cKansipHbIX). Jlornyeckne gaHHbIe U onepaumn Hag Humn (bByneea anrebpa).
Peannzauusi anrebpbl MHOXECTB, MAaCcKu 1 UX UCNONb30BaHWE ONs MOMCKa W BblAENeHNs 06 beKTOB.
ApudpmeTnyeckme BblHUCTEHNS NS CKansipHbIx atpubyToB. TabnnyHoe 3anaHve onepaunii ons
HOMMWHANbHbIX N OpAMHaNbHbBIX aTpMbyTOB (MepekoampoBka, nepeknaccudmkaums). Mpobnemsi,
BO3HMKaWmMe Npu N3MEHeHM Npoekummn n paboyero macwraba, reHepanusaums kapT. MogenbHble
npuMepbl onepaunii 4ns pasnnyHbiX CoO4eTaHnin namepuMocTy atpubyTos. Mpumepbl 3a4a4 1 1x
pelweHne. BapuaHTtbl peannsaunm onepaunoHHom Yactu B pactposbix ['MC (a3blkoBble CpeacTsa).

naboparopHas pabora (6 4aca(oB)):

1) Mpynnbl onepauuii Hag PacTPOBbLIMU CNosiMU. ToYeYyHble onepaummn: anrebpa kapT. ToYeyHble
onepaumun Hag CrosiIMi C BELECTBEHHBIMM U HOMUHANbHbLIMK JaHHbIMK. YyebHas nporpamma GisProg
Ions paboTbl C PacTPOBbIMU FEOUHAOPMALIMOHHBIMK cUCTEMaMU. 2) YNPaXHEHUS HA TEMY TOYEYHbIX
onepauuin: apupmeTrnyeckue onepauuun, onepaunmn CpaBHeHUs, NPUMEHEHNS NOrM4eckKoro
yCNoBHOro onepartopa. Pasbop camocToAaTenbHOM gOMallHen 3a8a4mn Ans TeKylWwero KOHTPOons Ha
TeMmy "TodeyHble onepauun”. 3) MpreM oTYETOB MO NEPBOI CaMOCTOSITENBHOWN paboTe ANs Tekywero
KOHTpons. Pazbop owmbok, MOBTOP MaTepuana no To4eYHbIM onepauusim.

Tema 6. Onepauum B noKkarlbHOM OKHe, U peLlaeMble C UX MOMOLLLbIO 3aaayu.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Onepauwnun B NTOKanbHOM OKHE, 1 pelaemble C X NoMoLbio 3aaadn. Cnocobbl 3aaaHns OKHa.
O6bekTbl 1 "dmaunyeckne nons". OCobeHHOCTN onepaunii B NOKanbHOM OKHE ANS CKaNApPHbIX
"donanyecknx nonen" n ceA3b Takmx ornepaumii ¢ TpaauLUMOHHBIMU MaTeMaTtMYeckMmn cpeacTesamm
06paboTky NPOCTPAHCTBEHHbIX AAHHbIX U PYHKUMIA (omnbTpbl, AnddepeHumnanbHbie onepaTopsb).
INokanbHOe OKHO 1 KONMYEeCTBEHHAS OLeHKa CBA3W OBYX PaCTPOBbIX CNOEB (KapTbl KOPPENsaUmMm 1
apyrve oueHku cessn). MogenbHble NpuMepbl onepaumi Ansg pasnmyHbiXx CO4ETaHUR N3MEPUMOCTH

aTpnbyTos. MprMepbl 3a4a4 1 UX peleHne.
naboparopHas pabora (2 4aca(oB)):
Onepaunn okpyxeHus. OKOHHbIE (PYHKLMN.

Tema 7. Onepauum ¢ o6bekTamm U onepauun B NoKanbHONW OKPeCTHOCTU B pacTPOBOM MoOenu
AaHHbIX, U pellaeMble C UX MOMOLLLbIO 3a4aun.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Onepaummn ¢ obbekTamm 1 onepauun B NOKanbHOW OKPECTHOCTM B PACTPOBOA MOLENN OAHHbBIX, 1
pelaemble C UX NMOMOLLbIO 3aaayn. BoluncneHne reoMeTpmyeckmx xapakTepmucTmk 06 bekToB
(nnowanb, nepumeTp). Mcnonb3oBaHme 06EKTOB Anst 0606WeHns MHpopMaLmm ¢ 4pyrux cnoes
(aHanor 3anpocoB ¢ rpynnupoBkoi B a3bike SQL). MoaenbHble npuMepbl onepaunin gns pasnmnyHbiX
coyeTaHunin namepumMocTn aTpmnbyTos. NpumMepbl 3aaad 1 nx pelenune. M'Maponormyecknii aHanms
penbedoa B pacTpoBOM MOAENMN AaHHbIX. YKNOH 1 9Kcno3nums. JlokanbHOe HanpasneHne notoka
(D8). 3apaum, cBSI3aHHbIE C MOTOKaMM U BOJOCOOpamMum, CMosb3yowwne NokanbHble HanpaBneHus
notoka. lMocnenoBatenbHOCTb OENCTBUIA 1 BUObBI UCNONb3YEMbIX AAHHbBIX MPU NPOBELEHUN
rMMAPONOrnYeckoro aHanuaa. M'maponornyeckmin aHanua peanbHoro penbeda 1 Bo3HuKawme npu
3TOM nNpobnembl. [oCTpOeHNe rMaponorMyeckn NPaBnnbHOro penbeda. Vicnonb3osaHne MeTonoB
FMMAPONOrMYeCcKoro aHannaa ans peweHns 3KOHOMMYECKNX 3aaay.

naboparopHas pabora (16 4yaca(oB)):
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1) MnowagnHoble onepaunu. MNMoHaTMe 06 obnacTsax n MHAMBMAOYaNbHbIX y4acTkax. Onepaums
NOEHTUPUKALMN NHANBUAYANbHBIX y4acTKoB. MNoacyeT nnowanein obnactei. BolumcneHune
cTatucTmK no obnactsam. YnpaxHeHus Ha Temy "nnowanHble onepauun”. 2) NMosTopeHne matepuana
no Teme "nnowanHble onepaunn”. YnpaxHeHns Ha Temy "nnowanHsle onepaumn”. Pasbop 3apayu
0115 MPOMEXYTOYHOr0 KOHTPONS Ha TeMy "nnowanHble onepauunn”. 3) MNpuem oT4eTOB NO
caMoCTosITeNIbHON paboTe Ans NPOMEXYTOYHOro KOHTpons. Pasbop owmnbok, noBTop MaTepuana rno
nnowagHbiM onepaumnsam. 4) BolducneHne pacctosiHUin B pacTposon mogenu. NoHatne
CONPOTUBNEHUS, aBCONMOTHBIX N OTHOCUTESNbHBIX PACCTOSIHUIA, CTOMMOCTHOIO pefbeda.
YnpaxHeHus Ha TeMy "onepaunn okpyxeHusa". 5) Onepaunn aHanmsa penbeda. BoioeneHme 30H
BuammocTn. OnpegeneHne KpyTusHbl 1 9KCMO3ULUN CKAOHOB. YNPaxXHeHUs Ha TeMy "aHanms
penbeda”. 6) NpogonxeHne Tembl "aHanns penbeda”. BoluncneHne HanpaBneHnin noKanbHbIX
NOTOKOB. [lpeHaxHblil aHanus. YnpaxHeHus no npoBefeHnio OpeHaxXHoro aHanmsa. 7) [NostopeHue
maTepuana no Teme "onepaunn okpyxeHus". Pasbop caMocTosiTeNnbHOM 3a4a4m ons
NPOMEXYTOYHOr0 KOHTPONS Ha TeMy "onepaunn okpyxeHus". 8) lNpuem oT4eToB Mo
caMoCTOosITeNbHON paboTe s NPOMEXYTOYHOro KOHTpons. Pasbop owmnbok, NoBTop MaTepuana rno
onepaumsm OKpyXeHus.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeslbHOM paboTbl AUCLMNINHBI (MOOYNS)

Buabi
N Paanen Cemectn| Henens | camocrostenbHoit [TpynoemkocTh gﬁ%ﬂ;ﬁ:ﬁﬁﬂgﬂ
AuncumnnuHbl pcemeCTpa pa6oTtbl (B yacax) a60TbI
CTYAEHTOB P
noaroToBka
Tema 1. T'IC kak noﬂamHero y nomMauHee
1 [cneunannanposaHHas 4 1 3anaHms 3ajaHve
‘|nHdopMaLMOHHas HOArOTOBKA K
YCTHOMY Onpocy ye onpoc
noaroToBK
ngﬂa?uﬁerg 1 fomallinee
HK
5 Tema 2. OnemeHTbl 4 o |laananus 3afaHue
MOLENn OaHHbIX. R —————
TeCTMPOBAHIIO 1 TecTupoBaHue
noaroToBK
Tema 3. BHewHee n OAroToBka nomalHee
BHYTPEHHE JomatiHero 1 3anaHme
3.|npencrasneHne 4 3 |3abaHu4
NPOCTPAHCTBEHHOWA NMOAroToBKa K
VHdOpMaLn. TECTUPOBAHUIO 1 TecTMpoBaHune
Tema 4. PactpoBas
noaroroesa s |novauree
NPOCTPaHCTBEHHbIX 3AnAHUS 3agaHne
4.|0aHHbIX 1 4 1-4 A
npencrasneHve
MPOCTPAHCTBEHHbIX MOATOTOBKA K 1 TecTMpoBaHme
Tema 5. OnepaunoHHas
5 [cocTasnsiowas '1GC 4 5.5 |MOArOTOBKa K 6 oTyeT
INna pacTpoBoOi MOdenu oTyery
JaHHbIX.
Tema 6. Onepaumm B
NOKasnbHOM OKHe, 1 noaroToBka K
6. pewaemble C nx 4 6 oT4yeTy 6 oTHer
MOMOLLbIO 3a4a4W.
PeructpauunoHHbIii Homep 2 DAEKTPOHHEH
Bl VHHBEPCHTET

Crpanunua 9 us 14.
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P

Tema 7. Onepauun ¢ NOArOTOBKA K

obbekTamu 1 onepauun KOHTDONBHO 5 KOHTpONbHas

B TOKaNbHOWA aéoge paboTta
7.|oKpecTHOCTU B 4 7-14 P

pacTpoBon MoLenu

[aHHbIX, 1 peliaemble ¢ g?fg?TOBKa K 8 oTyer

1NX NOMOLLbIO 3a4a4W. y

Ntoro 32

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE (hOPMbl 06yYeHuUs
- KOMMbIOTEPHbIE NPe3eHTauumn Nekuuni;

- UHTepaKTUBHbIA OMNPOC;

- NEKUMOHHOE M3M0XEHNE OCHOBbLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLmiA;

- ONA pelweHns npakTuyecknx 3anay Ncnonb3yoTCs KOMMbOTEPHbIE CUMYNALINN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. FTUC kaK cneunanuanpoBaHHasi UHCpOpMaLMOHHasi cUcTeMa.
OooMallHee 3aaaHuve , NpUMepHble BOMPOChI:

CTy,D,eHTy npeanaraetcsa 3anonHUTb SﬂeKTDOHHbII‘/'I I'ﬂOCCG.pVIVI TepMnHaMun, OTHOCAWMNMNCA K TEME
nekuunn.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

MpumMepHbI Bonpoc TecTa: Boibeprte 13 NpeanoXeHHbIX BAPUaHTOB NpaBuibHOE ONpeaeneHuns
TepMnHa "reonHopmMaLMoOHHbIE CUCTEMBI".

Tema 2. OneMeHTbl MOOENN OaHHbIX.
JoMalHee 3ajaHune , NpUMepHble BOMpPOCHI:

CTyneHTy npegnaraeTtcs 3anofHUTb 3NEeKTPOHHbIN rnoccapuii TEpMUHAMN, OTHOCSILLMMICS K TEMe
neKkuun.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

MpuMepHbI Bonpoc TecTa: YkaxuTe, Kakoi BapuaHT AaHHbIX HUXE onpeneneHnii, OTHOCKTCS K
MOLENn OaHHbIX.

Tema 3. BHellHee v BHYTpeHHe npeacrasneHne NpocTpaHCTBEHHON MHdpOpMaLUM.
JoMallHee 3a8aHve , NPUMepHbIe BOMPOCHI:

CTyneHTy npennaraeTcs 3anofHuUTb 3NEKTPOHHbIN rnoccapuii TEpMUHAMM, OTHOCSLUMMUCS K TEME
nekuum.

TeCTUpOBaHMe , MPUMEpPHbIE BOMPOCHI:

[MpuMepHbIA BONpoC TecTa: YKaxuTe, K Kakow WwKane namMepeHns OTHOCUTCS KapTupyemas
XapakTepucTuka "cpegHeronosas temneparypa TatapcrtaHa, rpan. Llenbcusa".

Tema 4. PacTpoBas moaenb NPOCTPaHCTBEHHbIX AaHHbIX U NpeacTaBneHne NPOCTPaHCTBEHHbIX

JDaHHbIX B HEeW.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

CTyneHTy npennaraeTtcs 3anofHWUTb 3NEeKTPOHHbIA rnoccapuii TEpMUHAMM, OTHOCSILUMMUCS K TEME
nekumu.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

PernctpaunoHHbIn Homep 2
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MpuMepHbIit BoNpoc TecTa: Ykaxute, kakoii 06 bem namati notpebyetcs Onst XxpaHeHUsl Crnos,
copepxatiero opauHanbHyto nHpopmaumo. Pasamep cnos - 10x10 km, paspeweHune - 100 M.

Tema 5. OnepauunoHHas coctasnsiow,as N'MC onsa pactposon Moaenu faHHbIX.
OTYET , MPUMEPHbIE BOMPOCHI:

CTyneHTbl BbIMONMHAOT AoMa paboTy No aHanuay AaHHbIX C UCNONb30BaHWEM CBOOOAHOMO
nporpamMmHoro obecneyeHuns. Mo pesynbTatam paboTbl FOTOBUTCS OTHET.

Tema 6. Onepau,vm B JIOKa/ibHOM OKHe, U peLllaeMbie C UX NOMOLLLbIO 3aaa4vyl.
OTHET , NPUMEPHbIE BOMPOCHI:

CTyneHTbl BbINONMHAOT AoMa paboTy No aHanuay AaHHbIX C UCMONb30BaHMEM CBOOOAHOMO
nporpamMmHoro obecneyexus. Mo pesynbtatam paboTbl FOTOBUTCS OTHET.

Tema 7. Onepauum ¢ 06beKTaMm U onepauum B 1OKalbHON OKPECTHOCTU B paCTPOBOW Moaenuv
AaHHbIX, U peLlaeMble C UX MOMOLLLbIO 3aJayu.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MprMepHbIil BONPOC KOHTPONbHOM paboTbl: YKaxuTe, B KAKOM MHTEpBane 3Ha4eHnin namepsieTcs
KPYTW3Ha CKNIOHa.

OTYET , MPUMEPHbIE BOMPOCHI:

CTyneHTbl BbIMONMHAOT AoMa paboTy No aHanuay AaHHbIX C UCNONb30BaHMEM CBOOOAHOMO
nporpamMmHoro obecneyexus. Mo pesynbTatam paboTbl FOTOBUTCS OTHET.

Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

Texywmit KOHTPO/Nb YCNEBAEMOCTN 1 KOHTPOSIb BbINMOMHEHUS CAMOCTOATENbHOM paboThl
OCYLLECTBNSIOTCS NYTEM YCTHOrO ONpoca CTyAEHTOB Ha NEKUMSIX, MPOBEPKM PELEeHNA Ha
NPaKTUYECKUX 3aHATUSX 1 NO pe3ynbTaTaM BbiMONHEHUS KOHTPONbHON paboTel. CamocTosTenbHas
paboTta cTyaeHToB npeanonaraeTt NnpopaboTky TeoOpeTUYeckoro Matepuana u passutmne
NPaKTUYECKNX HaBbIKOB C NCMNONb30BAHNEM OCHOBHOW 1 OOMONHUTENbHOW NUTEpaTypbl 1
VIHTEepHEeT-NCTOYHMKOB, @ TakXe BbIMONIHEHNE KOHTPONbHOro 3aganus (MpunoxeHuve 1).

anIMepr BOMpoOCOB atTecTaunn no NToram oCBOEHNA ONCUUNNNHDIL

AnnapaTHoe obecnevyeHne KOMMbIOTEPHOM KapTorpadun. BekTopHas n pacTpoBas TEXHONOIK,
BHELWHee 1 BHYTPEeHHe npeactaBneHne kapt. OCHOBHbIE CTPYKTYpPbl AaHHbIX. KapTorpadguyeckme
Crnow.

"eokoaupoBaHme, obuiee NoHATUE. TEeXHONOrNS reoKoANPOBaHNS U UCMONb3yeMble MeTObl U
TeXHUYeckune cpencTaa. Tononormyeckoe n nNo-o6bekTHOe reokoampoBaHne, ero Ha3Ha4yeHne u
CTPYKTYpPbI OaHHbIX. Buaobl owmnbok.

lMpenctaBneHne faHHbIX B pacTpoBoOi Mmoaenu. Buapl npeacraBnsgemMbix JaHHbIX, BAPUAHTbI
NpPeLcTaBeHNs MPOCTPAHCTBEHHbBIX 0OHEKTOB U NX aTpnbyTOB.

"Anrebpa kapT", pelaemble C ee NoMOLLbO 3aa4M U 0COOEHHOCTU ANSt AaHHbIX Pa3fNYHON
N3MEPUMOCTN (HOMUHASbHbBIX, OPANHANbHbBIX N CKaNSpHbIX).

Onepauun B NOKabHOM OKHE, 1 peliaeMble ¢ UX NOMOLLbIO 3aa4n. KonmyecTBeHHas oLeHKa CBS3M
LBYX PACTPOBbIX CNIOEB (KapTbl KOPPENALMMN 1 OPYre OLEHKN CBA3N).

Onepauun ¢ o6bekTamMmn 1 onepaunmn B NOKanbHON OKPECTHOCTW B PaCTPOBOW MOAENN AAHHBIX, U
pewaeMble C UX NOMOLLbIO 3aauyu.

Vicnonb3oBaHmne pacTpoBO MOLENN ANS pPeWeHns 3a4ay pacrnpoCcTpaHeHNs N 3KOHOMUYECKNX
3a4ay (MoCTpPOoeHNe KapT PacCTOSAHWIA 10 0O bEKTOB, B TOM YMCIIE C Y4ETOM "ConpoTmMBReHns").

Moponormyecknin aHanma penbeda B pacTpoBoli MOAENN AaHHbIX. 3aAa4ym, CBS3aHHbIE C NMOTOKaMK
n Bogocbopamu.

7.1. OcHOoBHas nuTeparypa:
"eonHdopmatumka. KH. 2, , 2010r.
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Mporpamma omcuunnmHbl "I eonHOPMaLIMOHHbIE TEXHONOTMI PELLEHNS NPaKTUYECKMNX 3a8ay 9KONornM u Nprpoaononb3osaHms”;
022000.62 3konorusa 1 NPUPOLONOb30BaHNE; CTapwuii Nnpenogasartens, 6/c MuntoruH AT, , npodpeccop, A.H. (npodpeccop) Casenbes A.A.
, OOLEHT, K.H. Ynxukosa H.A.

["'eonHpopmaTtuka. KH. 1, , 2010r.
YyebHas nporpamma GISPROG, Casenbes, A. A.;Myxapamosa, C. C.;Muntorun, A. ., 2007r.

lMpoCTpaHCTBEHHbIN aHanM3 B PacTPOBbIX FreONH(POPMaLMOHHBIX cuctemax, Casenses, A.
A.;Myxapamosa, C. C.;Muntorun, A. ., 2007r.

"eonHdpopmatumka. KH. 2, , 2008r.
["'eonHpopmaTuka. KH. 1, , 2008r.

"eonHgpopmatuka, Kanpanos, Eerennin 'eHHanbesuy;Kowkapes, AnekcaHap
Bnanumunposuy; TukyHos, Bnagumnp Cepreesud, 2005r.

8. Ymxwukosa H.A, Muntorun A.T"., Casenbes A.A., Myxapamosa C.C. MeomHopMaLnOHHbIe
cucTeMbl - 1.1: aNeKTPOHHbI 0bpasoBaTenbHbI pecypc ans 6akanaBpoB No cneunanbHOCTy
"9konorus n npupogononbdosaHne”, 2012. (http://tulpar.kpfu.ru/course/view.php?id=174).

9. Shashi Shekhar, Hui Xiong eds. Encyclopedia of GIS. Springer, 2008. (LoCcTynHo no
YHUBEPCUTETCKOM NOANUCKE C calTa usgarenbcrea Springer

http://link.springer.com/referencework/10.1007/978-0-387-35973-1/page/1)

10. BBeneHue B reomHpopMaLMoHHble cucTeMbl: Y4ebHoe nocobue / 4.10. BnnHosckas, [.C.
3apos. - M.: ®opym: HALU UH®PA-M, 2014. - 112 ¢. (BOCTYMHO NO YHUBEPCUTETCKOW NOAMMUCKE B
9BC 3HaHuyM http://znanium.com/bookread.php?book=428244

7.2. JlononHuTenbHasa nuteparypa:

BeeneHune B reomHpopmMaumoHHble cuctemsl, Lepbakosa, EneHa BacunbesHa, 2010r.
Kaptorpadusa n N'MC, Paknos, Bayecnas Nasnosuy, 2011r.

7.3. UHTepHeT-pecypcCbl:

'MC-accoumaums - http://www.gisa.ru/

MpoekT Openstreetmap - http://www.openstreetmap.org

Cant NASA - http://zulu.ssc.nasa.gov/mrsid

Caiit reonormyeckor cnyx6bl CLUA - http://earthexplorer.usgs.gov

Caitt coobuwecTtsa 'uc-nab - http:/gis-lab.info

Cant dompmbl Jarta-nntoc - http://www.dataplus.ru/

OnekTpoHHas Hay4Has bubnuoteka nspnatenbctea Springer - http://link.springer.com/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHne ancumnanHbl "MeonHOPMaLMOHHBIE TEXHONOMNW PELLEHNS NPAKTUYECKUX 3a4ad
3KONOrnn 1 NPMPOAONONb30BaHMA" NpeanonaraeT UCNoNb30BaHNE CNeLyOWero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

PeructpauunoHHbIii Homep 2 DAEKTPOHHEH
i VHUBEPCHTET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

KomnbioTepbl C yCTaHOBAEHHBbIMU OCPUCHBIMU NakeTaMn U reonHOpPMaLNoOHHbIMM CUCTEMaMM
GISProg n Maplnfo, npoekumoHHble 060pyaOBaHNE B NEKLUMOHHBIX ayanTopusx. Mporpammel ans
BbINONMHEHUS OOMAaLLHMX 3a4aHnii SBnstoTcs cBoboaHo pacnpocTtpaHseMbiMm (Quantum GIS, SAGA,
GRASS-GIS) n MoryT 6bITb MONyYeHbI CTyAEHTAMM Ha caiiTax pa3paboTymKoB. DNEKTPOHHbIE
npe3eHTaumnmn No ANCUMNIMHE HAX0OATCA HA CTPaHMLE aNEeKTPOHHOro obpasoBaTenbHOro pecypca
no agpecy http://tulpar.kfu-elearning.ru/course/view.php?id=174.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpaeneHunto 022000.62 "Skonorus 1 NPUPOLONoNbL30BaHNe" 1 Npodounto noarotoskn Obwas
aKonorns .
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ABTOpP(bI):
Muniorun ALl
Casenbes A.A.
Yuxunkosa H.A.

S 201 __r.
PeueH3eHT(bl):
Myxapamosa C.C.

S 201 _r.

PernctpaumnoHHbii Homep 2 5AE
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