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1. Uenn ocBOEHNS AUCLUMINHBI

Llensmun ocsoeHus aucumnnuHbl (Moayns) NNC B reorpadoumn SBRs0TCA 3HAKOMCTBO C
TeopeTnyeCckKnMM OCHOBaM MOLENNPOBAHUS MPOCTPAHCTBEHHbIX OAHHbIX U UX aHann3a, u
npnobpeTeHne NPakTUHECKNX HABBIKOB UX MPUMEHEHWS ONsl PeleHnst NpakTnYeckmx 3anay.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHas yuebHas gucuunnnHa BkntoydeHa B pasgen " 52.5.3 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammbl 021300.62 KapTorpadus u reouHgopMaTka n 0THocuTCcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 3 kKypce, 5 ceMecTp.

OucumnnnHa otHocuTtes k B2.6.3. (3 kypc, 5 cemecTp) pasaeny (umkny) OOl n passmeaeT
npeacTtaeneHne Metonax npencrasneHns n aHannada npoCcTPaHCTBEHHbIX AHHbIX C UCMONIb30BaHUEM
reonHdOPMaLNOHHbBIX TEXHONOIMA. [na ee 0CBOEHUS HyXHbl 3HaHNSA 13 KypcoB "VIHdhopmaTtumka”,
"Teopusi BEpOATHOCTEN U MaTteMaTnyeckas ctatuctuka", "lMeorpadpmsa”. 3HaHWS, Nony4eHHble Npu
N3y4YeHN OAaHHOW ONCLMMINHBI, HEOOXOAUMbI SIS OCBOEHWS OUCUMMNIINH, CBS3aHHbIX C
MOLENVUPOBAHNEM U aHANN30M MPOCTPAHCTBEHHbIX AAHHbIX, MOHUTOPWUHIOM, N OUCTaHUNOHHbIMU
MeTonamu HabnogeHns 3emnu.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-1 o
(0BLLEKYNbTYPHBIE CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBbI OUIOCOOCKMX 3HAHWIA
KOMMETEHLIN) ANna hOpPMNPOBaHNS MUPOBO33PEHYECKON NO3nLUK
OK-10
(0bLekynbTypHbIE CNoCcoBHOCTbIO K caMoopraHM3aunm u K camoobpasoBaHuto
KOMMNeTeHuunm)
MNnK-2 BNageHneM 3HaHNsMM 0 TEOPETUHECKMX OCHOBAX
(npodpeccunoHanbHble counanbHO-3KOHOMUYECKOM 1 (prnanyeckor reorpadum,
KOMNeTeHLmm) KOHLEeNUUsax TepputopranbHoi opraHu3aumm obuwecTsa
MK-4 BnageHneM 3HaHusaMm ob nHtepdgperice MMC-naketos, Mooensx,
mMarax OaHHbIX, BB NPOCTPaHCTBEHHbIX OaHHb!
(npodpbeccmoHanbHble ¢hopmarax Aa » BBOIE TIPOCTPAHCTBE AaHHBIX 1
KOMMETEHLN) opraHnsauumn 3anpocos B [ MIC, ymeHune cospasatb
NHJPPACTPYKTYPbl NPOCTPAHCTBEHHbIX OAHHbIX
BfageHneM MeTogamu CoCTaBNieHns, penakTupoBaHuns,
MK-5 MNOArOTOBKW K M3LAHWIO U n34aHNS obuereorpacmnyeckmx u
(npodpeccunoHanbHble TemMaTnyeckmx KapT, aTnacoB 1 Opyrux Kaptorpadouyeckmx
KOMNeTeHLmm) N3006paxXeHunii B TPaANLMOHHOM aHaNoroBOM 1 LMCGPPOBOIA
doopmax, ymeHve co3nasarb HOBble BMUObl U TUMbI KAPT
CNoCOBHOCTbIO COCTABNSATb N PeaakTUpoBaTh
MK-12 obwereorpaduyeckme 1 TemMaTnyeckume KapTbl, atnachl 1
rve Buabl Kaptor NYEeCKUX NPon3BeaneHNN
(npodpbeccmoHanbHble Apyrve Bifibl KapTorpadudec ponssene c
KOMMETEHLN) MCMoNb30BaHNEM reoMHOPMALINOHHBIX 1 M3AATeNbCKMX
TEXHONOrnii; paspabatbiBaTb OCPOPMIEHNE N KOMMbIOTEPHBIIA
On3aliH KapT pa3HblX BUOOB B rpadouydeckux n NMMNC-naketax
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Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-15 BnafeHneM Metodamu opraHusaumm, BeaeHus,
(I'IpOd)GCCI/IOHarIbeIe penakTupoBaHNA N KOHTPONS KapTorpagouyeckmx u
KOMMeTeHuunm) reoMHOPMaLMOHHbIX paboT

3HaHMEeM OCHOB KapTorpadun, CUCTEM METOA0B

MK-7

KapTor N4ecKoro un BaHUSA U M NPOBaHNS, YMEHU
(MpocpeccnoHabHLIe naaMoel-ﬁ);TcE Kaeioor Oa(pCI/ICl-IneeCLIl(?/IeaMeTO,D,bIOnﬂée:-xla?-l?/lﬂaB e
KOMreTeHuun) P pTorp

I'Ip&KTI/I‘-IGCKOI7I nedaTenbHOCTU

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

OcCHOBbI MOOENVMPOBAHNSA MPOCTPAHCTBEHHBIX AAHHbIX N UX aHannaa

2. IONXEeH yMeTb:

MpnMeHATb reonHpOPMaLMOHHbIE TEXHONOMMN AN PeWeHns NpakTUyeckux 3anad.
3. DONXEH BnageThb:

CoOTBETCTBYIOWNMY HaBblKaMM.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

[MpMeHATb NoNyYeHHbIE 3HAHWUS U YMEHUS B NPOGOECCUOHANBbHOM OeATENbHOCTH

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb AUCLMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNNHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNIMHE/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TpyAO0EeMKOCTb Tekywme cpopmMbl
N D.VIIC\:’IL:)V‘I:;,T;HH/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex ImI'IpaxnmecxvleJ1a60parop|-|b|e
L 3aHATUSA pabortbl

Tema 1. T'NC kak

cneumnann3npoBaHHas
1. nHpopmMaLoHHas S 1 2 0 0

cucrtema.

Tema 2. OneMeHThbI
2. MoOenn DaHHbIX. 5 2 2 0 0

Tema 3. BHelwHee n

BHYTPEHHE
3. |npeacTasneHve 5 3 2 0 0

NPOCTPAHCTBEHHOW

nHpopMaLnn.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 4. PactpoBas
mMonenb
NPOCTPaHCTBEHHbIX
JaHHbIX 1
npencrasneHve
NPOCTPaHCTBEHHbIX
OaHHbIX B HEN.

Tema 5. OnepaunoHHas
coctasnsowas NMC
ONs pacTpoBon Moaenu
NaHHbIX.

Tema 6. Onepauun B
NIOKaNbHOM OKHe, U
pelwaemble C nx
NOMOLLbIO 3a4a4W.

Tema 7. Onepauwnu ¢
obbekTamu 1 onepaumm
B NOKanbHOW
OKPEeCTHOCTU B
pacTtpoBon Mogenu
NaHHbIX, U pewaemble C
X MOMOLLBIO 3a8a4u.

Tema 8.
"'maoponormnyeckui

. [aHanu3 penbegoa B

pacTtpoBon Mmogenu
OaHHbIX.

Tema 9. BektopHas
Mogesb OaHHbIX.

10.

Tema 10. Mogenb
OaHHbIX ans
aTpmbyTMBHOW
NHpopmMauun. Asbik
3anpocos SQL, ero
9NEMEHTDI.

10

11.

Tema 11.
OnepaumnoHHas
cocTtasnsawowas N'C.

11

12

Tema 12. Cpenctea
TemaTtnyeckomn
KapTorpadguu -
KapTorpagoumiyeckoe
npencrasneHve

. anVI6yTI/IBHbIX OaHHbIX

B BEKTOPHOW Momenu
(BapuaHTbl Ans
pPasnuyHbIX COYeTaHNI
00bekTOB 1 aTpubyToB).

12
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 13. BocnonHeHue

JaHHbIX ONna pacTpoBoro
13.|npencrasneHuns 5 12 2 0 3
"donanyecknx nonen".

Tema . NTorosas Ok3aMeH
doopma KOHTpons S 0 0 0
NTtoro 26 0 38

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. T'NC kak cneuvanuanpoBaHHas MH(POpPMaLMOHHAsA cUCTEMa.
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

"'MC kak cneumanuanpoBaHHas MHgopmaunoHHas cuctema. CTpykTypa MH(POPMALMOHHBIX CUCTEM,
npeacrasneHne o Moaenu oaHHblX. llocnegoBatenbHOCTb AENCTBUI NPY CO34aHNN
NHGOOPMAaLMOHHOR CUCTEMBI (CTPYKTYPUPOBaHNE NpeaMeTHOM obnacTtu, Bbibop MoOeny OaHHbIX,
peannsauus). OcobeHHocTn MNC kak MHPOPMALIMOHHOK cucTeMbl. HeobxoaMMOCTb OTAENbHOA
MOOENWN AaHHbIX 015 NPeAcTaBneHns NPOCTPaHCTBEHHOW 1 aTpubyTnBHON MHdopMaumn. Mooenm
LaHHbIX ONs NPOCTPAHCTBEHHOM MHApopMaumn. MeokoampoBaHme, obuiee noHATMe.
"leokoampoBaHMe Kak NpoLecc nepesona NPOCTPaHCTBEHHON NHAbOPMALMKM B MAWMHHBIA BN (B
pamMKax HEKOTOPOI MHOpPMaLMOHHONM cuctembl). Kapta kak Moaens peanbHOro Mvpa un ee
npencTas/ieHne B KOMMbloTepe. BblaeneHne MooenbHblX 06 HEKTOB.

Tema 2. AnemeHTbl MOOENUN AAHHbIX.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OneMeHTbl Moaenu AaHHbIX. MoaenbHble 06bekTbl. BaXHOCTb MAEHTUGUKALMM MOLENbHbIX
06EKTOB. BaXXHOCTb HANMuMsi CTPYKTYPbl MOLENbHbBIX 06EKTOB 1 UX OTNIMYME OT 06pa30B KapT.
Mogenb peanbHOro Mupa 1 Moaenb Tornorpadpuyeckoi kapTbl. PacTpoBas 1 BekTopHas Mogenu
naHHbIX. MoHATUe 06 akcTeHTe ("rpaHuuax mupa") n paboyem macwrtabe v ero oTAMYUM ot
NIMHENHOr O (LeTanbHOCTb NpeacTasneHns 06 beKTOB peanbHOro Mupa). OcobeHHOCTM
reoko4MpoBaHUS B BEKTOPHOI 1 pacTPOBO MOAENSX, X LOCTOMHCTBA U HepocTaTkn. OCHOBHblE
CTPYKTYpbl AaHHbIX, KapTorpaduyeckne cnov. BsaumHoe npeobpasoBaHune Monenei gaHHbIX 1
BO3HMKatowWwwme npun aToM npobnemsl. Mogenb aaHHbix TIN onsi npeacTaBneHns NOBEPXHOCTEN.

Tema 3. BHellHee n BHYTpeHHe npeacTaBneHne NpocTpaHCTBEHHON MH(popMaL UK.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

BHewHee n BHyTpeHHe npeacTasneHne npoCcTpaHCTBEHHOM nHopMaumn. AnnaparHoe
obecneyeHne BBO4A NPOCTPaAHCTBEHHON nHdopmauun B M'C. BekTopHast 1 pactpoBasi TEXHONOMUN.
TexHnyeckne n NnporpamMmHble CpecTBa reokoaupoBaHns. TEXHONOrs reokoanpoBaHus U
ncrnonb3yembie MeToapbl. ICTOYHUKN NPOCTPAHCTBEHHON MHGOOPMAaLMKM NPy reoKOANPOBaHUN.
Bonpochl, cBsSi3aHHbIE C NCMONb30BaHNEM KOOpPAMHAT. Tononornyeckme CBoicTBa 06BEKTOB U X
reokoguposaHue. Llpyrme cBoicTBa NPOCTPaAHCTBEHHbIX 0O bEKTOB U SBNEHWIA, HE06X0AMMOCTb
LOMCKPETM3aLMmM HENPEPLIBHBIX MPOCTPAHCTBEHHBIX SIBNEHUIA 1 NPUBS3KN NX K 0ObEKTaM.
Tononornyeckoe 1 No-o6 bEKTHOE FreoKOANPOBAHME, €0 Ha3HAYEHME U CTPYKTYPbl AaHHbIX.
AppecHoe reokoampoBaHue. Buabl owmnbok, nx novuck u ncnpasneHne. PegaktmpoBaHune
MPOCTPaHCTBEHHbIX AaHHbIX. O6bekTHas Moaenb AaHHbIX ("reobasa”).

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

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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PactpoBas Mofenb NPOCTPAHCTBEHHbIX AaHHbIX U NpeacTaBneHne NPOCTPAHCTBEHHbIX OAaHHbIX B
Heil. Buabl npeacTaBnsieMblX OaHHbIX, BApMaHTbl NPeacTaBNeHNst NPOCTPaHCTBEHHbIX 0O bEKTOB U MX
aTpnbyToB. Vicnonb3oBaHune 6a3 AaHHbIX A5 NpecTaBneHust aTpubyTnBHOK MHpopMaLmK.
OnNeMeHTbl pacTPOBOM MOLAENN, NPUHLMNUANBHBIE PEWEHNS, NPUHMMAEMbIE Ha aTane
NpoeKkTnpoBaHns (Bblbop cucTemMbl KoopauHat, paboyero macwTaba, "rpaHuL, Mupa") 1 nx BNUsiHNE
Ha pe3ynbTtat. OueHka TpeboBaHWiA NO NaMsT ONs PacTPOBOW MOAENN AaHHbIX MPY PasfnYHbIX
BapuaHTax npencTraBneHms atpubyTos.

naboparopHas pabora (6 4aca(oB)):

PacTpoBble reouHopMaLMOHHbIE CUCTEMBI. Y POBHM M3MEPUMOCTM XapakTepUCTUK 06 EKTOB
(HOMUHanNbHbINA, OpANHASIbHBIA, OTHOCUTESbHbIA) U UX NPeacTaBNeHne B pacTpoBON MOAENN OAHHBbIX,
0CcoBeHHOCTM UX B13yanuaaumm B pactpoBbix [MIC. PacTpoBble CTPYKTYpbl AAHHbIX.

Tema 5. OnepauunoHHas cocrtasnsiow,as F'MC onsa pactposon Moaenu AaHHbIX.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OnepauwnoHHas coctaensowas NMC ons pactposoit Mogenu faHHbIX. "Anrebpa kapt", pewaembie ¢
ee NoMOLLbO 3a4a4m M 0OCOBEHHOCTM ANS AAHHbIX PA3/TMYHON N3MEPUMOCTI (HOMUHANBHBIX,
OpOVHanNbHbIX U cKanspHbIX). Jlornyeckme naHHble n onepaunn Hana HuMm (bynesa anrebpa).
Peannzauuns anrebpbl MHOXECTB, MAaCKu 1 UX UCNONb30BaHME ONS NOMCKA W BblOENEHNS 0O EKTOB.
ApudpmeTnyeckre BblYUCTEHNS ONs CKanspHbix atpubyToB. TabnnyHoe 3anaHve onepauuii ons
HOMMWHAaNbHBIX N OpAMHaNbHbIX aTpMOYTOB (NEpPeKkoaMpoBKa, nepeknaccudpmrkaums). NMpobnemsi,
BO3HMKaOLWMeE Npu N3MEHEHMN NPoeKLMM 1 paboyero macwraba, reHepanuaaums kapT. MogenbHble
npuMepbl onepaunii 4ns pasnnyHbIX CoO4eTaHnin naMepumocTn atpubyTos. Mpumepsl 3a8a4 1 nx
peweHwe. BapuaHTbl peanuaaumm onepaumoHHom YacTtun B pacTposbix ['MC (93bikoBble cpencTaa).

naboparopHas pabora (6 4aca(oB)):

["pynnbl onepaunii Hag pacTPoBbIMK CNosiMU. ToYeyHble onepaumun: anrebpa kapT. ToYyeyHble
onepauun Hag CNosiMU C BELLECTBEHHBIMM U HOMWHANbHBIMU AaHHbIMU. YyebHas nporpamma GisProg
ansi paboTbl C PACTPOBLIMM FEOMHAOPMALIMOHHBIMU CUCTEMaMI. YTIPaXHEHUS HA TEMY TOYEYHbIX
onepauui: apugoMeTM4eckne onepaunn, onepaunmn CpaBHeHNs, NPUMEHEHNS NOrMYeCcKoro
yCNOBHOro oneparopa. Pasbop camocTosaTenbHoOM 3aaaym Ans TEKYLWEro KOHTPONS Ha TeMy
"TOYeyHble onepauunmn”.

Tema 6. Onepauum B NoKanbHOM OKHe, U pellaeMble C UX MOMOLLLbIO 3aaayu.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Onepaumnmn B NOKaNbHOM OKHE, 1 pellaemble C X NoMoLblo 3aaadqun. Cnocobbl 3aaHns OkHa.
O61bekTbl 1 "domsnyeckne nons". OCObEHHOCTN onepaLmii B TOKaNbHOM OKHE ONs CKanspHbIX
"Jom3nyeckunx nonen” N CBA3b TakMx ornepaumi ¢ TpaguUMOHHBIMM MaTeMaTN4eCcKMMm cpeacreamm
06paboTkn NPOCTPAHCTBEHHbIX AAHHBIX U COYHKLUWIA (pnbTpbl, AudpdpepeHumnanbHble onepaTopbl).
JlokanbHOe OKHO M KONNYEeCTBEHHAs OLeHKa CBSA3W ABYX PaCTPOBbIX CNOEB (KapTbl KOPPeNnauum u
npyrue oueHku ceasn). MogenbHble NpuMepbl onepaunin ang pasnnyHbix COYETaHUn N3MEePUMOCTU

atpubyToB. Mprmepbl 3a8a4 U NX peleHne.
naboparopHasi pabora (6 4aca(oB)):

Onepauun okpyxeHuns. OKOHHble oyHKUUK. BblumcneHne pacctosHuiA B pacTpoBO MOLENMN.
MoHsTME conpoTMBNEHMS, aBCONMIOTHBIX 1 OTHOCMTENbHbBIX PACCTOSIHWUIA, CTOUMOCTHOIO penbedoa.
YnpaxHeHusa Ha TeMmy "onepaunm oKpyxeHmsa".

Tema 7. Onepau,vm c obbekTamum m onepauvv B noKanbHoOu OKpPeCTHOCTN B pac1p030|7| Mon4enu
AaHHbIX, N pellaemblie C UX NMOMOLLLLIO 3a4a4u.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Onepauwnmn ¢ o6bekTamu 1 onepaummn B NoKanbHON OKPECTHOCTM B PACTPOBOM MOAENN AaHHbIX, U
pelwaemble C UX MOMOLLbIO 3a8a4u. BbluMcneHne reoMeTpmnyeckmx xapakTepmucTuk 06 bekToB
(nnowanb, nepumeTp). Micnonb3oBaHne 06beKTOB A5t 0606WeHNs nHAoPMaLMN C ApYrvX CNOEB
(aHanor 3anpocoB ¢ rpynnupoBkoi B a3bike SQL). MoaenbHble npuMepbl onepaunin gns pasnmnyHbiX
CoYeTaHnin N3MeEPMMOCTH aTpmbyToB. NprMepbl 3a8ay U NX peLleHne.

naboparopHas pabora (2 4aca(oB)):

MnowanHble onepaumnn. MoHsTHe 06 0bnacTax u MHAMBMAYanbHbIX yyacTkax. Onepauuns
NOEHTUUKALMN NHANBUAYANbHBIX y4acTkoB. MNoacyeT nnowanen obnactei. BolumcneHune
cTatUCTKK No obnacTtam. YnpaxHeHus Ha Temy "nnowanHbie onepauum”.

KETPOHHBH
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Mporpamma ancumnnnHbl "IreonHOpMaLMoHHbIe cucTeMbl B reorpadumn”; 021300.62 Kaptorpadus n reovHdopmaTka; npogyeccop, a.H.
(mpodpeccop) Caeenbes A.A. , DOLEHT, K.H. Ynxunkosa H.A.

Tema 8. l'mpgponornyeckuin aHanus penbecpa B pacTpoBON MOAENN OAaHHbIX.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"maoponornyecknii aHanna penbeda B pacTpoBO MOAENN AaHHbIX. YKNOH U 9KCMO3nuus.
NokanbHoe HanpaBneHme notoka (D8). 3amayn, cBsi3aHHble ¢ NoToKamu 1 Bogocbopamu,
Mcnonb3yowme nokanbHble HanpaeneHns notoka. lNocnenosarenbHOCTb OENCTBU 1 BUAbI
NCMNONb3yeMbIX OAHHbIX MPY NPOBEAEHUN TMOPONOrMYecKoro aHanmaa. ' maponormyecknii aHanna
peanbHoro penbeda 1 Bo3HUKarowme npu aTomM npobnemol. NMocTpoeHne rmaponornyeckm
npaBunbHOro penbeda. icnonb3osaHne METO40B rMAPONOrMYECKOro aHanmsa ans peweHns
9KOHOMMYECKMX 3a4auy.

naboparopHas pabora (2 4aca(oB)):

Onepaunn aHannsa penbeda. BoioeneHne 3o0H BuanmocTtn. OnpeneneHne KpyTuaHbl U 9KCNo3numnm
CK/IOHOB. YnpaxHeHus Ha TeMy "aHanna penbedoa”. BoluncneHne HanpasneHnin nokanbHbIX MOTOKOB.
JpeHaxHbih aHann3. YnpaxHeHns no npoBeaeHUIo JpeHaxXHOro aHanmaa.

Tema 9. BekTopHast MoaeNb OaHHbIX.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

BekTopHasa Mmogenb AaHHbIX. KapTorpaduyeckune CTpykTypbl AaHHbIX B BEKTOPHOW MOOENN OaHHbIX.
PasneneHne npoCTpaHCTBEHHOM 1 aTpubOyTUBHON MHAPOPMALMN U UX CBSA3b; BHYTPEHHEE
npencrasneHne NpoCcTpaHCTBEHHOM MHApopMaumun. [laHHble HyneBon PasMepHOCTU (TOYKN, METKN) 1
nx ncnonb3osaHne. OgHOMepHble AaHHble (MMHMK, KONbLA, apkn) U ux ncnonb3osaHue. MNpocTblie n
CNoXHble 00beKTbl. BHyTpeHHee n BHewWwHee npeacTaBneHune. JJononHUTENbHbIE 9NEMEHTHI,
NCNONb3yeMble BO BHYTPEHHEM NPeACcTaBNeHn (LEHTPOMA, OXBATbIBAIOWMIA NPSAMOYTrONbHUK) N NX
HasHaveHue. MNoHATME 0 NPOCTPAHCTBEHHOM MHAEKCE M €r0 UCMONb30BaHUN ANS NoMcka 06 bEKTOB.
MNpencraBneHne BHEWHER TONOAOrMN NUHENHbIX 06 bEKTOB (MPOCTPAHCTBEHHbBIX OTHOLWEHMIA
cocencTBa Mexay 0bbekTamu). ONEMEHTbI, MCNOMb3yeMble NPY TOMONOrMYECKOM re0KOANPOBAHNM
(Byrv n ysnbl).

naboparopHasi paborta (2 4aca(oB)):

BekTopHas Mogoenb AaHHbIX, 0COBEHHOCTM NpeacTaBneHms nHpopmaunn. CpaBHeHUe ¢ pacTpoBOWA
Mogenbto. MIHcTpyMeHTbl nporpammbl Mapinfo ons pabotbl ¢ BEKTOPHbIMU cnosiMu. CMeHa npoekuuni,
MmacwTaba otobpaxeHns. Buayanuzaumsa nigpopmauun B nporpamme Maplnfo, ynpaxHeHuns.

Tema 10. Mopenb paHHbIX ansi aTpubyTMBHOM nHdbopmauum. A3bik 3anpocos SQL, ero
3/1IeMEeHTbI.

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Moaenb gaHHbIX Ans aTpmbyTuBHON MHGOPMaLMK. Knaccmyeckue MOoenu AaHHbIX (nepapxuyeckas,
ceTeBas U pensumoHHas). icnonb3osaHne ER-TexHONnorum MmoaenmpoBaHunst atpubyTnBHbIX AAHHBIX.
NoeHTudprkaTop 06bekTa Kak BaxXHblii 9NEMEHT MOAENUn aTpubyTMBHbIX OaHHbIX. [MpeacTaBneHne
aTpubyTUBHOM MHCPOPMaLMN B PENSILMOHHOM MO4ENN AaHHbIX (CRy4Yai ogHol Tabnuubl).
OpraHmsaums Tabnuu (cTonbubl 1 TUMbl AaHHBIX, CTPOKW, SHeinkn nnn nons). OrpaHnyeHns
LIeNIOCTHOCTU OaHHbIX. MpeacTtaBneHune o cxeme 6asbl AaHHbIX. S3bIKM 3aNPOCOB B PENSILIMOHHONM
MOJIEeNN OaHHbIX. S3blK ONUCaHNS AaHHbIX U A3bIK MaHWUNYNSUMK AaHHbIMK. $3bIK 3anpocoB SQL, ero
anemeHTbl. MpeacTtaBneHne aTpubyTMBHON MHAPOPMaLUN B PENSILMOHHOM MOLENN AAHHbIX (Cnydaii
oAaHoi Tabnuubl). MpocTble 3anpockl Bbibopky Ha s3bike SQL. 3anpockl BbIBOPKKU C FpynnnpoBKOii
(arperaumeit paHHbIX) Ha si3blike SQL. MogenbHble 3ana4un ons 3anpocoB ¢ 0AHON Tabnuubl.

naboparopHasi pabora (4 4aca(oB)):

SA3bik 3anpocos SQL. [NpocTbie 3anpockl. PeweHne ynpaxHeHuin. A3bik 3anpocos SQL. 3anpochl ¢
arperauven (rpynnupoBKOI) AaHHbIX. PeweHne ynpaxHeHuin. 3anpochl ¢ NPOCTPaHCTBEHHbLIMM
npenukatamu. Onepartopsbl contains, contains entire, within, entirely within, intersects.

Tema 11. OnepaumoHHas cocrasnsitowas F'MC.
JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
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Mporpamma ancumnnnHbl "IreonHOpMaLMoHHbIe cucTeMbl B reorpadumn”; 021300.62 Kaptorpadus n reovHdopmaTka; npogyeccop, a.H.
(mpodpeccop) Caeenbes A.A. , DOLEHT, K.H. Ynxunkosa H.A.

OnepaumnoHHas coctaensiowas MMC. bBydep, onpeaenerne, cnocob BeldUCNeHUs aTprubyToB, 1
NCMNONb30BaHNe AJ1 MOLENMPOBaHUS OTHOLWEHNS cocencTBa. Boluncnernms Hag atpubytamu.
N3meHeHne npoekumm, BblYMCNEeHe pacCTosiHUIA 1 nnowanei. MNpobnembl, BO3HMKaKOWME NpK
n3meHeHn paboyero macwrtaba 1 macwtaba BbiBoAA (aBTOMATUYECKAs reHepanmaaums KapT,
MCNONb30BaHMe CPeACcTB BU3yanbHOW fetanusaumm). MogenbHble 3aga4m ons 3anpocos,
MCMNONb3YOWMX NPOCTPAHCTBEHHbIE OTHOWEHNS. Anrebpa NPOoCTPaHCTBEHHbIX 0OHEKTOB, onepaLmm
C HUMK. BblumcneHne atpubyToB onsi 06 EKTOB, NONYYEHHbIX B pe3ynbTaTe onepauunii. OCHOBHble
BUAbI Onepaunin ons Cnoes B BEKTOPHOM MOAENMN AaHHbIX U pelaemMblie C X MOMOLLbIO 3a4a4u
(pa3nunyHble BUAbI OBEPNieeB, onepaummn ¢ nnaHapHbiMmM pasbueHunsimm). BolumcneHne atpubyToB ans
06 bEKTOB, MONYYEHHbIX B pe3ynbTaTte oBepnes cnoes. OCHOBHbIE BUAbI Onepaunii Ans oTaeNbHbIX
00 bEKTOB B BEKTOPHOW MOLENUN AAHHbIX M PellaeMble C MX MOMOLLbIO 3a4a4m (MepekoanpoBka,
BbIBOPKK, CNnsiHne 06bEKTOB, Bydoepsl).

naboparopHas pabora (3 yaca(oB)):

Bydep, onpenenerne, cnocob BblYMCeHNs aTpubyToB, 1 UCNONb30BaHNE A1si MOAENMPOBaHNS
OTHoWeHUsi cocencTtea. Pasbop camocToaTensHon paboTbl AN NPOMEXYTOYHOIO KOHTPOJIS.

Tema 12. CpenctBa TemaTuyeckom Kaprorpacpum - Kaprorpacdouyeckoe npeacrasneHue
aTpMOYTUBHbIX AaHHbIX B BEKTOPHOW MoAenu (BapuaHTbl AN pasfINyHbIX COYeTaHUMn
06beKTOB M aTpUbyYTOB).

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

CpencTBa TeMaTnyeckoin kapTorpadum - kaptorpaguyeckoe npeactaBneHne atpmbyTnBHbIX
LaHHbIX B BEKTOPHOW MOLENW (BapuaHTbl AN5 PasnnyHbIX CO4ETaHU 06 BEKTOB U aTpnbyToB).
MNpencraBneHne gaHHbIX N0 06 BHEKTY B LIENOM, UCMONb30BAHME METOK, HAAMUCER N TMCTOrPaMM.
MNpencraBneHne OTAENbHbIX aTPMOYTOB C NCMONb30BAHNEM rpacPUYEeCcKX CPEACTB. DNEMEHTDI
TEMaTNYECKOI KapTorpadomm Ans TOHEYHbIX, NMMHEHbIX 1 NIoWanHbIX 06 bEKTOB. I3MeprMocTb
atpubyToB (HOMUHANBHbIE, OPAMHANbHbIE, CKANSPHBIE) U €€ BINSHNE Ha UCMONb3yeMble CpeacTaa
TemMaTn4eckoi kaptorpadmm. Metoabl aBToMatmdaumm NnoCTPOEHNA NereHapl Ans CKanspHbIx
atpubyToB. Vicnonb3oBaHne METOA0B CTATUCTUKM AN aBTOMATM3auUnM CO30aHNS NereHm.
Knaccndgomkaums oaHHbIX.

naboparopHas pabora (4 4aca(oB)):

MpencTtaBneHne aTpnbyTMBHON MHAOPMaLUMKN B PENSILMOHHON Moaenn aaHHbIx. Cpeacrea
Tematuyeckoi kaptorpadomu. MpencrasneHne naHHbIX N0 06 beKTy B LIENOM, MCMONIb30BaHME METOK,
Hagnucen N rmcTorpamMMm. SnNeMeHTbl TEMATUYECKOM KapTorpadomm s TO4EYHbIX, TMHENHbIX U
nnowanHbix 06bekToB. MIaMeprMocTb atpnbyToB (HOMUHANBHbBIE, OPAVMHANbHbIE, CKaNSIPHbIE) 1 ee
BNNSIHNE Ha UCNOJMb3YEMble CPeacTBa TeEMATUYECKON KapTorpadguun. icnonb3osaHne METOO0B
CTaTUCTUKKN AN aBTOMaTU3aumn co3naHns nereHm.

Tema 13. BocnonHeHne paHHbIX ANS pacTpoBOro npeacraBneHus "cpuanyeckux nonen'.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BocrnonHeHne gaHHbIX Ons pacTpoBoro npeacrasneHns "gousndeckux nonen”. Metogpl
NUHTepnonauumn n annpokcumaummn. Ceasb ¢ perpeccuen. lNepekpecTHas npoBepka Kak oueHka
KayecTBa MHTepnonauum n annpokcumaunn. BocnonHeHne gaHHbIX MO 3HAYEHUSIM B OTOEeNbHbIX
Toukax. Meton 6nnxaiwero cocena n anarpamma BopoHoro. JlnHeitHas nHtepnonsauus B
reorpacgouyeckom NpoCcTpaHcTBe 1 TpuaHrynsumsa enoHe. Boinyknas 060no4ka MHOXECTBA TOYEK U
aKcTpanonsaumns Metoaom AkuMbl. HenuHeliHas MHTepnonsums B pa3nuyHbix 6asmcax n MetToq,
HanMeHbLlKX KBaapaToB. [NonnHommanbHas perpeccusi. PyHKUMM € paamanbHbiM 6a3ncom.
CnnawHbl. MNpencrtaBneHne 0 ctaTUCTUYECKUX MeTodax uHtTepnonaumm (kpuruHr, GAM, GAMM).
naboparopHas pabora (3 4aca(oB)):

OcHoBbl paboTbl ¢ Nporpammoit Surfer ons MHTEPMONSLMN NOBEPXHOCTENA.

4.3 CTpyKTypa n copepxaHume caMOCTOsITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB p
Pabota no
3anonHeHnto
0a3bl JaHHbIX, gﬁ_?:}?fgﬁm
Tema 1. T'C kak MOCBSILEHHOW
6a3bl gaHbIX U
cneumanusnpoBaHHas 5 1 ncrtovyHukam M'MC 4 FI0CCADNS
" [MHdpbopMaumoHHas MHdbopmaLun, pnsi.
NMncbmeHHas
cuctema. 3anonHeHnto npoBEpKa
rroceapus o i
Pabota no
3anonHeHunto
6a3bl JaHHbIX, 2:::;1e§el(|?m
MOCBSLLEHHOM’
Tema 2. OnemeHTbI ncrtovyHukam M’MC 6a3bl AaHbIX 1
. 5 2 4 rnoccapus.
MOOEenN OaHHbIX. NHdpopmauuu, [VCoMeHHAS
3anonHeHuno
nposepka
rroccapws no @
Tema 3. BHewHee n MNposepka
BHyTpeHHe Pabota no 3anonHeHns
3anonHeHunto rnoccapus.
. |npencrtaeneHve 5 3 4
NPOCTPaHCTBEHHOW ;g(:n%capm no ggg;gg:: as
NH mMaLuun. ' >
cpopmaLl 3HaHWA.
Tema 4. PactpoBast Pasbop ocHoB YeTHOS
Mo4enNb paboTbl C BLICTYNEHME
NPOCTPAHCTBEHHbIX PacTPOBbLIMY y y
. |opaHHbIX 1 5 4 cnosiMun B 4 Egﬁiﬁgfyaw;’
npencTaBneHue cB060OAHO 2306 aFH)HbIX
NPOCTPAaHCTBEHHbIX pacnpocTpaHsaemMpiMU Ep HKLL)M
NaHHbIX B HE. M1C. y )
Pas3bop ocHoB YeTHOR
Tema 5. OnepaunoHHas p:SSTIC:;IBEIMVI BbICTYN/IEHME
cocTtasnsawowasa N'C 5 5 (F:)n ogsm 5 4 nepen rpynnom,
A BRCTPOROH Hoen il
' pacnpocTpaHaemMpiMn P pal
NG PYHKLNNA.
Pasbop ocHoB YeTHOS
Tema 6. Onepauun B pZSSTSIBEMM BbICTYMNEHNE
nokanbHOM OKHe, 1 5 6 gnoqsm B 4 nepen rpynnom,
" |pelwaemble ¢ ux MOHCT nsa
ﬁgmgzbroiguaqm cs060AHO JJ2386 CaFI-)IﬁII;lIX
' pacnpocTpaHaemMbiMn P pal
G, PyHKUNA.
PernctpaumnoHHbIi Homep 948318318 OBAEKTPOHHEH
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Mporpamma ancumnnnHbl "IreonHOpMaLMoHHbIe cucTeMbl B reorpadumn”; 021300.62 Kaptorpadus n reovHdopmaTka; npogyeccop, a.H.

(mpodpeccop) Caeenbes A.A. , DOLEHT, K.H. Ynxunkosa H.A.

Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl cemecTpa paboTbl (B yacax) pa6oTb
CTYAEHTOB
Tema 7. Onepaunu ¢ Pasbop ocHoB y
CTHOE
obbekTamu 1 onepauun paboTbl C BLICTYTINIEHNE
B NIOKaNbHOW pacTpoBbIMU nepen rpynnoi
7. |OKpPeCcTHOCTU B 5 7  |cnosimu B 4 ’
pacTpoBO MOLENN cB0OOOHO ﬂeMogCTpaum
LaHHbIX, N pelaemble ¢ pacnpocTpaHseMpiMu PasobpaHHbIx
MX NOMOLLbIO 3a4a4MW. cC. CPyHKLMM.
Pa3bop ocHoB
paboTbl C
Tema 8. pacTpOBbIMA :;I::Ogneme
Mmaponornyeckuia cnosiMu B y o
8. |aHanu3 penbedgoa B 5 8 |cBOBOOHO 4 nepea rpynrou,
pacTpoBoO Mo4enu pacnpocTpaHsieMpiMn ﬂgzggcggﬁtllgﬂ
OaHHbIX. cC. P pal
Mporpamma CPyHKLMY.
SAGA.
Paston ook
0ACTPOBbIMIA BbICTYrNEHMe
9 Tema 9. BekTopHas 5 9  lcnosmn B 3 nepen rpynnom,
MOLENb OAHHbIX. cBOBOAHO LEMOHCTpaUmns
pacnpocTpaHseMpiMy pa3°6pa.HHb'X
rC. PYHKLNNA.
Tema 10. Mogenb UteHme
[aHHbIX Ans nUTEpaTypbi Mo lMncbMeHHas
10 aTpmnbyTUBHOM 5 10 |teme Pewenme 3 npoBepoyHas
"IMHpopmaumn. SA3bik : ) paboTa B knacce.
3anpocos SQL, ero ¥252>'§‘('§[""” no
9NEMEHTHI. '
Pas3bop ocHoB YeTHOR
paboTbl C
Tema 11. BEKTOPHbIMU BEICTYNNICHIE
11.|OnepaunoHHas 5 11 |cnosiMu B 2 MEPEL rpynnow,
coctasnsiowas NC. cB0O6OHO nemogcrpaumsi
pacnpocTpaHseMpiMn PasobpaHHbIX
C. PYHKLNNA.
Tema 12. Cpeactea
TEeMaTn4yeckom
KapTorpadumm - Pa3bop ocHoB YCTHOS
KapTorpaguyeckoe paboTbl No BLICTYNNGHME
npencTaeneHue co34aHuo o
12.[aTpnbyTUBHBIX AAHHbIX 5 12 [TemaTnyeckmnx 2 nepea rpynrou,
B BEKTOPHOI MOLENM KapT B cBOOOAHO uemogmpauvm
(BapuaHTbl 4nsi pacnpocTpaHsiembix Pa30bPAHHBIX
pasINYHbIX COYEeTaHNIA cC. CPyHKUMA.
06beKTOB 1 aTpmbyTOB).
Tema 13. BocnonHeHue E:gg?g (I_)ISHOB Zggﬁyo/ﬁnewe
LaHHbIX AN pacTpoBOro o
13 |npencrasneHms 5 {p |uHTEpRONAUMN B 5 nepen rpynnon,
" o cB0O6OHO LEMOHCTpaUMS
donsnyecknx nonen”.
pacnpocTpaHsAeMplx pa30bpaHHbIX
'McC. dOYHKLUNIA.
PeructpaumnoHHbiin Homep 948318318 m 3;?{%}(1‘;‘;}{%%2
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Mporpamma ancumnnnHbl "IreonHOpMaLMoHHbIe cucTeMbl B reorpadumn”; 021300.62 Kaptorpadus n reovHdopmaTka; npogyeccop, a.H.
(mpodpeccop) Caeenbes A.A. , DOLEHT, K.H. Ynxunkosa H.A.

Buabl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnnumHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NToro 44

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

- KOMMNbIOTEPHbIE Npe3eHTaunn Nekumnii;

- UHTEPaKTMBHbIN ONpPOoC

- NleKUMOHHOE N3NOXEHNE OCHOBBLIBAETCS HA Pas3bope KOHKPETHbIX CUTYaLWIA.

- [Ins peweHns npakTnyeckmx 3anay Ncnosb3ytTCa KOMNbIOTEPHbBIE CUMYNALNNA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. T'NC kak cneunannanpoBaHHast MH(OpMaLMOHHAs cUCTEMa.

MNpoBepka 3anonHeHns 6asbl AaHbIx 1 rnoccapus. MNncbMeHHas NpoBepka 3HaHWIA. , NPUMEpPHble
BOMPOCHI:

HpOBepKa 3anonHeHunst 6asbl AaHbIX U rnoccapus. lMncbmeHHas nposepka 3HaHUNA, npennaraetcs
OaTtb onpenenieHne TepMnHam, cogepxawmmcsa B rinoccapun.

Tema 2. OnemMeHTbl MOOENN OaHHbIX.

I'IpOBepKa 3anonHeHunst 6asbl AaHbIX U rnoccapus. [MncbmeHHas nposepka 3HaHUA. , NnpuMepHbIe
BOMPOCHI:

MpoBepka 3anonHeHns 6asbl aaHbIx 1 rnoccapus. MNncbMeHHas NpoBepka 3HaHWiA, NpeanaraeTcs
LaTb onpeneneHne TepMmnHaMm, CooepPXallmcs B roccapun.

Tema 3. BHellHee u BHYTpeHHe npeacrasneHne NpocTpaHCTBEHHON MHdpopMaLLUM.
[MpoBepka 3anonHeHus rnoccapus. NucbMeHHas npoBepka 3HaHWRA. , IPUMEePHbIe BOMPOCHI:

MpoBepka 3anonHeHust 6asbl AaHblx U rnoccapus. NucbMeHHas npoeepka 3HaHwid. JaioTca 3anayu,
CBsi3aHHbIE C TEMOIA, a TakXe npeanaraeTcs Aatb onpeaeneHne TepMrMHam, Cogepxawmmcs B
rnoccapum.

Tema 4. PacTpoBas moaenb NpOCTPaHCTBEHHbIX AaHHbIX U NpeacTaBneHne NPOCTPaHCTBEHHbIX
LOaHHbIX B HEN.

YCTHOe BbICTyneHne nepen rpynnoi, AEMOHCTpaUMs pa3obpaHHbIX OYHKUMIA. , NPUMEpPHbIe
BOMPOCHI:

CTyneHT NnoarotaBnvBaeT BbICTYMIEHNE, HA KOTOPOM AEMOHCTPMPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKLUN.
Tema 5. OnepauunoHHas cocrtasnsiow,as F'MC onsa pactposon Moaenu AaHHbIX.

YCTHOE BbICTynNeHre nepes rpynnoi, AEMOHCTPaUMS pa3obpaHHbIX OYHKUNIA. , NPUMEPHbIe
BOMPOCHI:

CTyLoeHT noarotaBnMBaeT BbICTyMNAEHUe, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKaM OCBOEHHbIE B
nporpamMmme pyHKUMN.

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

YCTHOE BbICTYNNIEHNE Nepes rpynnoi, AEMOHCTPALMS pa3obpaHHbIX (OYHKUWIA. , TPUMEPHbIE
BOMPOCHI:

CTyneHT noarotasnvBaeT BbICTYMNEHNE, HA KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKLUNN.

Tema 7. Onepauum ¢ 06beKTaMm U onepauum B IOKaZlbHOM OKPECTHOCTU B paCTPOBOW MOLenuv
AaHHbIX, U peLlaeMble C UX MOMOLLLbIO 3apayn.

YCTHOE BbICTYNNEHNE nepen rpynnom, 4EMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA. , NPUMEPHbIE
BOMPOCHI:
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CTyLeHT NnoAroTaBnMBaET BbICTYMNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMUKAM OCBOEHHbIE B
nporpamMmme oyHKUMN.

Tema 8. N'mpponornyeckmn aHanua penbedpa B pacTpoBOM MOAENN AaHHbIX.

YCTHOe BbICTYNNEHNE nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX GOYHKUWIA. , TPUMEPHbIE
BOMPOCHI:

CTyLoeHT noarotaBnMBaeT BbICTyMNAeHUe, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKaM OCBOEHHbIE B
nporpamme PyHKUMN.

Tema 9. BekTopHasi MoAernb AaHHbIX.

YCTHOE BbICTYNNEHNE Nepes rpynnoi, AEMOHCTPALMS pa3obpaHHbIX (OYHKUWIA. , TPUMEPHbIE
BOMPOCHI:

CTyneHT noarotasnvBaeT BbICTYMNEHNe, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKLNN.

Tema 10. Mopenb paHHbIX NS atpubyTMBHOM MHPOpMauuKn. A3bik 3anpocosB SQL, ero
3/1IeMEHTbI.

MNMucbMeHHas npoBepoyHas paboTa B Knacce. , MPUMEpPHbIE BOMPOCHI:

MNpoBepka 3anonHeHns 6asbl aaHbIx 1 rnoccapus. MNucbMeHHas npoeepka 3HaHwiA. [laloTcs 3apayn,
CBSA3aHHble C TEMOW, a TakXe npegnaraeTcs gatb onpeneneHne TepMnuHaM, cogepXxawmmcs B
rnoccapuu.

Tema 11. OnepaumoHHas cocrasnsitowasi F'NC.

YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaALMS pa3obpaHHbIX (OYHKUWIA. , TPUMEPHbIE
BOMPOCHI:

CTy,D,eHT noaorotasnmMBaeT BbICTyn/neHne, Ha KOTOPOM OEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKUnm cBoboaHOro nporpaMMHoro 06ecnequV|$|, CBsA3aHHble C NBMEeHEeHNeM
maclTaba KapTbl, BblHMUCNEHNSA anl/I6yTOB 06'beKTOB, nposeneHns osepriees.

Tema 12. CpepncrtBa Tematudeckom Kaptorpachum - kaptorpacpmyeckoe npencrasfeHne
aTpuOYTUBHbIX AAaHHbIX B BEKTOPHOW MOAEeNu (BapuaHTbl AN pas/inyHbIX COYEeTaHM 00 bEKTOB
u aTpnbyTOB).

YCTHOE BbICTYNNEHNE nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA. , NPUMEPHbIE
BOMPOCHI:

CTyLeHT noarotaBnMBaET BbICTyMNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMUKAM OCBOEHHbIE B
nporpamme oyHKUMM CBOOOLHOr0 NporpaMMHoro obecneyeHnsi, NOCBSAWEHHbIE TEMATUYECKOA
KapTorpadouu.

Tema 13. BocnonHeHne aaHHbIX A5 pacTpoBOro npeacraeneHus "'pusanyeckux nonen'.
YCTHOE BbICTYNNIEHNE Nepen rpynmnoi, AEMOHCTPALMS pa3obpaHHbIX (OYHKUWIA. , TPUMEPHbIE
BOMPOCHI:

CTynoeHT noarotaBnuBaeT BbICTyMNAeHUe, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKaM OCBOEHHbIE B
nporpamme oyHKUMM cBOBOLHOr0 NporpaMMHOro obecneyeHms, NOCBAWEHHbIE MHTEPNONALNN.

Tema . UToroBasi hopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHy:
MpuMepbl BONPOCOB atTectaumm no UToraMm 0CBOEHUS AUCLMMNIINHDI:

AnnapatHoe obecneyeHne KOMMNbIOTEPHO kapTorpadomun. BekTopHas 1 pactpoBas TEXHONOrUu,
BHELHEee U BHyTPEHHe npeacTasneHne kapT. OCHOBHblE CTPYKTYpbl AaHHbIX. KapTorpaduyeckme
cnow.

"eokoaupoBaHue, obuiee NoHsATUE. TEXHONOrNs reoKOONPOBaHNS U UCMONb3yeMble METObI U
TEXHMYeckme CpeacTBa. Tononornyeckoe 1 no-06beKTHOE reOKOANPOBAHNE, Er0 Ha3Ha4YeHNEe
CTPYKTYpPbl OaHHbIX. Buaobl owmnbok.

KapTtorpadguyeckume CTpyKTypbl AaHHbIX B BEKTOPHOM MoLenn faHHbIx. PasnenerHne
NPOCTPAHCTBEHHOW 1 aTpMbyTMBHON MHZOPMALMKN N NX CBS3b; BHYTPEHHEE NpeacTaB/ieHne.
JlaHHble HyneBow pa3MepHOCTU (TOYKKU, METKM) U UX ncnonb3oBaHne. OQHOMEpPHbIEe AaHHbIe (MNHUN,
KonbLa, apku) 1 Ux ucnonb3oBaHue. MpocTble 1 cnoxHbole 06bekTbl. BHYTpEHHee 1 BHelwHee
npencrtasneHne.

PernctpaumoHHbii Homep 948318318 SAEKTPOHHBH
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LByxMepHble AaHHble (06nacTu, NONWIroHbl) 1 UX NCNoNb30BaHMe. MNpocTbie K CNOXHble 06bEKTHI.
BHyTpeHHee 1 BHelwHee npeacTaBneHne.

MpencrasneHne atpnbyTMBHOM MHCPOPMALMK B PENSLLMOHHOM MOAENN AaHHbIX (ClyyYai 04HOM
Tabnuubl). 3anpockbl BbIOOPKM € rpynnMPOBKON (arperaumeit faHHbIX) Ha s3bike SQL.

MpencTasneHvne atpubyTMBHOM MHCpOPMaLMK B PENSILMOHHOM MOAENN AaHHbIX (Cyyai 04oHOM
Tabnuubl). MpocTble 3anpocbl BbIbopkK Ha s3bike SQL.

MpencTtaBneHne aTpmubyTMBHON MHGOPMaLUKN B PENSILMOHHON MOAENN AaHHbIX (CNyYail HECKONbKMX
Tabnuu). 3anpocbl BbIbopkn Ha A3bike SQL co cBsidbiBaHMEM Tabnuu.

3anpocsbl BbIbopky Ha s3bike SQL ¢ ncnonb3oBaHmne NPOCTPaHCTBEHHbIX AAHHDbIX.

OcHOBHbIE BUAbl Onepaunii Ans CNOeB B BEKTOPHOWM MOLENUN AAHHbIX U PELIAEMbIE C MX MOMOLLbIO
3a4a4n (pasnuyHble BUAbI OBEPEEB, ONepauny ¢ NiaHapHbIMU pasdbrneHnsamm).

OcHOBHble BUAbI onepauuii ofisi OTAeNbHbIX 06 EKTOB B BEKTOPHON MOAENN AaHHbIX U PellaeMble ¢
NX NOMOLLbIO 3a4a4u (MepekoanmpoBKa, Bblbopku, cnusiHne ob6bekToB, bydpepsl).

CpencTea TeMaTnyeckoin kapTorpadum - kaptorpaguyeckoe npeactaBneHne atpmbyT1BHbIX
LaHHbIX B BEKTOPHOW MOLENU (BapuaHTbl AN5 PasnnyHbIX CO4ETaHUn 06 bEKTOB U aTprbyTOoB).

BocrnonHeHne gaHHbIX Ong pacTpoBoro npeacrasneHns "dgousndeckux nonen”. Metogpl
NHTepnonauum n annpokcumaumn. lNepekpectHas npoeBepka Kak OLeHKa KayecTsa UHTepnonaumm n

annpokcrmaumm.

7.1. OcHoBHas nuTeparypa:

1. Yuxwukosa H.A, MuntormH A.T"., CaBenbes A.A., Myxapamosa C.C. [IC: anekTpOHHbIN
obpasoBaTesbHblil pecypc ans 6akanaspos No crneumanbHOCT "reorpadpus”
(http://tulpar.kfu-elearning.ru/course/category.php?id=37).

2. [eonHpopmaTmKa: y4ebHMK Ans CTyAEeHTOB BbiCWMNX Y4eOHbIX 3aBeAeHMIA MO CNeLmManbHOCTAM
012500 "leorpacpmsa”, 013100 "Skonorng", 013400 "lMpuponononb3osaHue”, 013600
""eoakonorusa”, 351400 "MMpuknagHas nHdpopmatuka (no obnactsam)": B 2 kHurax / [E.IN. Kanpanos,
A.B. Kowkapes, B.C. TukyHoB 1 ap.]; nog pea. npodp. B.C. TukyHoBa.-2-e n3a., nepepad. u
non.-Mocksa: Akagemus, 2008.

3. MeonHopmaTmka: yyeb. ons cTyAeHTOB By30B, obyyatowmnxcs no cneumanbHoctsam 012500
"l"eorpagonsa”, 013100 "lMpuponononb3osaHue”, 013600 "leoskonorusa”, 351400 "Mpwukn.
nHgpopmatuka" (no obn.) / [E. I'. Kanpanos, A. B. Kowkapes, B. C. TukyHoB u op.]; nog pean. B. C.
TukyHoBa; Mock. roc. yH-T M. M. B. JlomoHocoBa.-M.: Akagemus, 2005.-477c.

4. [MpoCcTpaHCTBEHHbIV aHanM3 B pacTpoBbIX reonHgopMaLmnoHHbIx cuctemax. / Coct. Casenbes
A.A., Myxapamosa C.C., MNunioruH A.I'. Y4ebHO-MeToamn4eckoe nocobue. - KasaHb, 13a-80 KazaH.
yH-Ta. 2007. 30 c. (B cB0OO6OAHOM AooCTyne B kKatanore y4ebHbix pecypcos KDY
http://kpfu.ru/publication?p_id=59685)

5. Waww WW., Canxein Y. OcHoBbI NpocTpaHCTBEHHbIX 6a3 AaHHbIxto M3a-o: KY OANLI-O6pas, 2004.
328 c. (mocTynHo no noanucke ¢ canta http://www.knigafund.ru/books/33985)

6. YuebHas nporpamma GISPROG. / CocTt. CaBenbes A.A., Myxapamosa C.C., MNMuntoruH A.T.
YyebHo-MeToan4eckoe nocobue. - KasaHb, N3a-80 KasaH. yH-1a. 2007. 14 c.

7. CasenbeB A.A., Myxapamosa C.C., NuniornH A.T"., Ynxukosa H.A. eoctatncTnyeckumin aHanna
JaHHbIX B 9KOMOrMn 1 npupoaononb3osaHum (c npumeHeHnem naketa R). N3pn-so Kas. yH-T1. 2012.
120 c. (B cBO6OOHOM OOCTyne B Katanore y4ebHbix pecypcos KDY
http://kpfu.ru/publication?p_id=59674).

8. Shashi Shekhar, Hui Xiong eds. Encyclopedia of GIS. Springer, 2008. (2ocTynHo no
YHUBEPCUTETCKOM NOANUCKE C canTa usgarenbcrea Springer
http://link.springer.com/referencework/10.1007/978-0-387-35973-1/page/1)

9. YyebHas nporpamma GISPROG. / CocTt. CaBenbeB A.A., Myxapamosa C.C., MNMunioruH A.T.
YyebHo-MeToan4eckoe nocobue. - KasaHb, N3a-8o KasaH. yH-1a. 2007. 14 c.

7.2. lononHutenbHasa nuteparypa:
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1. TpugooHoBa, TatbsaHa AHaTonbeBHa. [ eOMHOPMaLNOHHbBIE CUCTEMBI U AUCTAHLUNOHHOE
30HOMpPOBAHME B 9KOMOMMYECKNX MCCNenoBaHmsX: y4eb. nocobre ans cTyaeHTOB BY30B,
oby4yatowmxcs no akon. cneu. / T. A. TpudpoHosa, H. B. MuweHko, A. H. KpacHoliekoB.-Mockea:
Akag. NpoekT, 2005.-348c.

2. LUseTkos B.4. N'eovHdopMaLmoOHHbIe CUCTEMBI U TexHonorun. M., duHaHchl n ctatuctuka, 1998.

3. Kaptorpagoms. Bein. 4. "'eonHdopmaunoHHble cuctembl. M., "KaptreoueHTp" - "'eone3uspar”,
1994.

4. TukyHos B.C. MogenuposaHue B kaptorpaduu. apatensctso MockoBCKOro yHuBepcuTera,
1997r.A.B.Kowkapes, B.C.TukyHoB ["'eonHdopmaTuka. M., "KaptreoueHtp"-"l'eonesnspat”., 1993.

5. Konosanosa H.B., Kanpanos E.I". BeegeHue B [VIC: y4ebHoe nocobue. M., 1997.
6. Oemepc Marikn H. ["'eorpagounyeckne nHgpopmaumoHHblie cuctemol. OcHosbl. -M.: darta+, 1999.

7. Mutyenn, SHaun. Pykosoacteo ESRI no N'MC aHanuay: [[ep. ¢ anrn.] / 9uan Mutyenn.-Redlands:
ESRI Press, 1999. T.1: ["'eorpaduyeckne 3akOHOMEPHOCTU U B3ammoaencTams.-1999.-189c.

7.3. UHTEepHeT-pecypcChbl:

"MC-accoumaums - hitp://www.gisa.ru/

HayyHas 6ubnunoteka nsgatenbcrea Springer - http://link.springer.com/
OTKpbITble AaHHble NO Knumary - http://www.worldclim.org

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

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

Cait reonoruyeckoiri cnyxo6bl CLUA - http://earthexplorer.usgs.gov
Caiit coobuwecTsa 'uc-nab - http:/gis-lab.info

Cant doupmbl Hata-nnioc - http://www.dataplus.ru/

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHve ancumMnavHbl "MeonHgOpPMaLMOHHbIE CMCTEMbI B reorpachumn” npeanonaraet
MCMONb30BaHNe CNenyloWwero MatepuanbHO-TEXHUYECKOro obecneyeHns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHbIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOH(pepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBnieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAOOHON 1 BOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMCNE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €ANHOM JOMEHE.
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Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BIMO.

KomnbloTephbl ¢ yCTaHOBAEHHBIMU OCPUCHBIMU NakeTamun 1 reonHdopmaLmoHHbiMn cuctemammn GISPrg
n Maplnf, npoekunoHHble 060pynoBaHME B NEKLMOHHBIX ayautopusx. MporpamMmmbl 4ns BbINONHEHWS
LOMALWHMX 3a8aHuii sensTca ceoboaHo pacnpocTtpaHsembiMy (Quantum GIS, SAGA, GRASS-GIS)
1 MOryT OblTb NOMYYEHBI CTyAEHTaMM Ha calTax pa3paboTymkoB.

ONEeKTPOHHbIE NPe3eHTaumMm N0 AUCUUNIMHE HAXOASTCS Ha CTPaHULE SNEKTPOHHOMO
obpasoBaTefnbHOro pecypca no agpecy http://tulpar.kfu-elearning.ru/curse/view.php?id=88.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BINO n yyebHbiM nnaHom no
HanpasneHnto 021300.62 "KapTorpadgus n reonHpopmatmka" n npodonnio NoaroToBKM
"eonHdopmatmka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 948318318 5AE
CrtpaHnua 16 n3 17. 111 yHlf[
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Mporpamma ancumnnnHbl "IreonHOpMaLMoHHbIe cucTeMbl B reorpadumn”; 021300.62 Kaptorpadus n reovHdopmaTka; npogyeccop, a.H.

(mpodpeccop) Caeenbes A.A. , DOLEHT, K.H. Ynxunkosa H.A.

ABTOpP(bI):
CaBenbes A.A.
Yuxunkosa H.A.

PeueH3eHT(bl):
Manactok M.B.

PeructpaunoHHbii Homep 948318318

Crtpanvua 17 n3 17.
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