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Mporpammy aucumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) CaBenbes A.A. kadenpa
MOLENMPOBAHNS 9KONOrMYECKUX CUCTEM OTaeneHne akonorum , Anatoly.Saveliev@kpfu.ru ; goueHr,
K.H. Ynxunkosa H.A. kadbenpa MoOenvMpoBaHns aKONOrmM4eckmux CUCTEM OTOeNeHne 3KONormu ,
Nelly.Chizhikova@kpfu.ru

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

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " b2.5.3 ObwenpodeccnoHanbHblii
obpaszoBarenbHoit nporpammel 021000.62 "'eorpadoms n 0THOCUTCS K 6a30BOWA
(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.

OCHOBHOW

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN

OK-10 meTb HaBblkn paboTbl ¢ MHGOPMaLME N3 Pa3INYHbIX
(0bLweKynbTypHbIE MCTOYHWKOB ANS peleHns npogpeccrmoHanbHbIX 1 coumnanbHbIX
KoMneTeHuunn) 3apay

"lMoHUMaTbh CyWHOCTb U 3HA4YeHEe NHdbOPMaLIU B Pa3BUTUN
OK-15 COBPEMEHHOro MHopMaLMoHHOro obLecTsa, Co3HaBaTb
(0blWeKyNbTypHbIE OMacHOCTU W yrpo3bl, BO3HUKalOLWME B 3TOM npouecce,
KOMreTeHuun) cobntofaTtb OCHOBHblE TPebOBaHNS MHGOPMALIMOHHOW

6e30MacHOCTM, B TOM YMCIE 3alnTbl FOCYAapPCTBEHHOW TaliHbl
OK-16 Bnanetb ocHOBHbIMU MeTOAamu, cnocobamn 1 cpeacTeamm
(0BlLIEKyNbTYPHbIE nony4YeHusi, xpaHeHus, nepepaboTkn nHgopMauum, nmeeT

ynetyp HaBbIK/ PaboTbl C KOMMbIOTEPOM Kak CPeLCTBOM yrnpaBieHuns

KoMMeTeHuunn) o

NHgpopMaLnen

Bnanetb 6a30BbIMU 3HAHNMSIMM B 06N1ACTV reOMHPOPMATUKM U
OK-9 COBPEMEHHbIX FEONHADOPMALIMOHHbBIX TEXHONOINIA; UMETb
(0bLeKkynbTypHbIE HaBbIKM NCMONb30BAHUS NPOrpamMMHbIX CPEeACTB, yMETb
KOMreTeHuunn) cosnasatb 6a3bl JaHHbIX U UCMOMb30BaTb Pecypchl VIHTEpHeT,

ncrnono3osatb [C-texHonorum
MK-2 BnapeTtb 6a30BbiMM 3HAHNSIMU (OYHAAMEHTASIbHbIX Pa3aenoB
(popecononane | O v
KOMMeTeHuunn) ’

OCHOB B 00Lein, (oM3M4eCKOl 1 SKOHOMUYECKOI reorpadomm

B pe3ynbTarte OCBOEHNA ONCUNMINHDBI CTYOEHT:
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Mporpamma gucumnnuHbl "IreonHgopMaumnoHHbie cuctemsl B reorpacoun”; 021000.62 Meorpadoms; npodpeccop, 4.H. (npodeccop)
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1. OONXEH 3HAaTb:

OcCHOBbI MOOENMPOBAHNSA MPOCTPAHCTBEHHBIX AAHHbIX N UX aHannaa

2. IONXEeH yMeTb:

[MpnMeHATb reonHpOPMaLMOHHbIE TEXHONOMMN AN peweHns NpakTu4eckux 3anas.
3. OONXEH BnageThb:

CoOTBETCTBYIOWNMN HaBblKaMu.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

[MpnMeHATb NoNyYeHHbIE 3HAHWS U YMEHUS B NPOGDECCUOHANBbHOM OeATEeNbHOCTH

4. CTpyKkTypa U cogepXxaHue OUCLUNIUHBI MOAyns
Obwas Tpya0eEMKOCTb ANCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 5 CEMeCTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTENbHO" (YOO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl Mo AucUMnIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Pasnen ayoMTopHOM paboThbl,
Hepens MX TPyA0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nek VMI'Ipal(mqecmena6opaTopr|e
u 3aHATUSA pa607b|
Tema 1. T'C kak
cneunann3npoBaHHas
1. nHpopmMaLoHHas S 1 1 0 0
cucrtema.
Tema 2. OneMeHThI
2. MoLenn naHHbIX. 5 2 1 0 0
Tema 3. BHewHee n
BHYTPEHHE
3. |npencTasneHve 5 3 2 0 0
NPOCTPaHCTBEHHOW
nHpopMaLunn.
Tema 4. PactpoBas
mMoLenb
NPOCTPAaHCTBEHHbIX
4. [OaHHbIX 1 5 4 2 0 2
npencrasneHne
NPOCTPAaHCTBEHHbIX
OaHHbIX B HEW.
Tema 5. OnepaunoHHas
5 _|cocTaBnsowas rMcC 5 5 5 0 4
Ons pacTposon Mogenu
OaHHbIX.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 6. Onepauun B
NIOKanbHOM OKHe, U
pelwaembie C nx
NOMOLLbIO 3a4a4W.

Tema 7. Onepauwnu ¢
obbekTamu 1 onepaumm
B NOKanbHON

. [okpecTHoCTU B

pacTtpoBon Mmogenu
OaHHbIX, N pelaemble ¢
MNX MOMOLLbIO 3a4a4u.

Tema 8.
"'maoponormnyeckui

. [aHann3 penbegoa B

pacTtpoBon Mmogenu
OaHHbIX.

Tema 9. BektopHas
Mogesb OaHHbIX.

10.

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

10

11.

Tema 11.
OnepaumnoHHas
cocTtasnsawowas 'MC.

11

12.

Tema 12. Cpenctea
Tematnyeckomn
KapTorpaguu -
KapTorpagu4yeckoe
npencrasneHne
aTpUByTUBHBIX AAHHbIX
B BEKTOPHOW MoLenu
(BapuaHTbl Ans
pasnn4YHbIX Co4YeTaHnn
00bekToB 1 aTpubyToB).

12

13.

Tema 13. BocnonHeHne
OaHHbIX Ons pacTpoBoro
npencraBneHns
"Qonaunyecknx nonemn".

12

Tema . UTorosas
doopma KOHTpons

9K3aMeH

NTtoro

22

24

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. T'NC kak cneunanuanpoBaHHas MH(POpMaLMOHHAs cucTema.
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nekumnoHHoe 3aHsitne (1 yaca(os)):

'MC kak cneumanuanpoBaHHas NHopMaunoHHas cuctema. CTpykTypa MHPOPMaALMOHHBIX CUCTEM,
npencrasfeHne o Mogenu aaHHblX. [llocnegosatenbHOCTb AENCTBUI NPU CO34aHUN
NHGOPMAaLMOHHOK CUCTEMBI (CTPYKTYPUPOBaHNE NpeaMeTHOR obnactu, Bbibop MoOeny OaHHbIX,
peannsaums). OcobeHHocTn MNC kak MHPOPMALIMOHHOK cucTeMbl. Heo6Xx0AMMOCTb OTAENbHON
MOOENWN AAHHbIX 415 NPeacTaBneHns NPOCTPaHCTBEHHOW 1 aTpnbyTnBHON MHdopmaummn. Mogenm
LaHHbIX 0N NPOCTPaHCTBEHHOM MHApopMaumn. MeokoampoBaHme, oblee NoHATMe.
["eokoampoBaHMe Kak NnpoLecc nepesona NPoCTPaHCTBEHHON HGhOpMaLUKM B MAWKHHBIA BUG, (B
pamMKax HEKOTOPOM MHOpMaLMOHHOM cuctembl). Kapta kak Moaenb peanbHOro Mvpa un ee
npeLncTaBieHne B KOMMbioTepe. BblaeneHne moaenbHblX 06 bEKTOB.

Tema 2. dnemeHTbl MOOENN OaHHbIX.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

OneMeHTbl Mogenun aaHHbIX. MooenbHble 06beKTbl. BaXXHOCTb naeHTMUKaLMmM MoaENbHbIX
06bekToB. BaXHOCTb HANMumsa CTPYKTYpbl MOLENbHbIX 0O BEKTOB 1 X OTNYME OT 06pa30B KapT.
Mogaenb peanbHOro Mvpa 1 Moaenb Tornorpaduyeckor kapTbl. PacTpoBas U BEKTOpPHas MOLEeNm
HOaHHbIX. [oHaTne 06 akcTeHTe ("rpaHuuax mmpa") u paboyem maclwtabe 1 ero OTANYUN OT
NIVMHENHOrO (OeTanbHOCTb NPeACTaBNeHMs 06 EKTOB peanbHOro mmpa). OcobeHHOCTM
reoko4MpoBaHNs B BEKTOPHOW 1M pacTpOBO MOLENSX, UX LOCTOMHCTBA U HepocTaTkn. OCHOBHbIE
CTPYKTYpbl OaHHbIX, KapTorpadudeckne cnon. BaanmHoe npeobpasoBaHne Mogeneit JaHHbIX 1
BO3HMKawowWwme npu aToM npobnemsl. Mogenb naHHbix TIN ons npeactaBneHns NOBEPXHOCTEN.

Tema 3. BHellHee v BHYTpeHHe npeacrasneHne NpocTpaHCTBEHHON MHdpOpMaLUM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

BHelwHee n BHyTpeHHe npeacTtasneHme NpocTpaHCTBEHHOW MHghopMaumn. AnnaparHoe
obecneyeHne BBO4A NPOCTPaHCTBEHHON nHdopmauum B M'MC. BekTopHas 1 pactpoBasi TEXHONOMMN.
TexHuyeckne 1 nporpamMMHble CpeacTBa reokognpoBaHns. TeXHONOrns reokoampoBaHus u
NCNonb3yeMble MeTobl. VICTOYHUKM NPOCTPAHCTBEHHOW MHGDOPMaLIMK MPY reoKOAMPOBaHUN.
Bonpochl, cBS3aHHbIE C NCMONb30BaHNEM KOOPAMHAT. TONonornyeckme CBOMCTBa 0O BEKTOB U NX
reokogupoBaHue. Llpyrme cBOMCTBa NPOCTPAHCTBEHHbIX 0O bEKTOB U SABNEHWIA, HEOOX0AMMOCTb
LNCKPETM3aLMM HENPEPLIBHBIX MPOCTPAHCTBEHHBIX ABNEHMUIA 1 NPUBSA3KN NX K 0ObEKTaM.
Tononornyeckoe 1 No-o6 bEKTHOE reoKOANPOBAHWE, EM0 HA3HAYEHME U CTPYKTYPbl AaHHbIX.
ALpecHoe reokoanposaHue. Bugpl owmbok, nx nonck n ucnpasneHne. PepaktmposaHune
NPOCTPaHCTBEHHbIX AaHHbIX. O6bekTHas MOAeNb AaHHbIX ("reobasa”).

Tema 4. PacTpoBasi MofeNlb MPOCTPAHCTBEHHbIX AaHHbIX U NpeAcTaBneHue
NPOCTPaHCTBEHHbIX AaHHbIX B HEM.

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

PactpoBas Mofenb NPOCTPAHCTBEHHbIX AaHHbIX U NpeacTaBneHne NPOCTPAHCTBEHHbIX AAHHbIX B
Heli. Bnabl npencTaBnsieMblx OaHHbIX, BAPUaHTbl NPeaCcTaBNeHNst NPOCTPAHCTBEHHbIX 0O bEKTOB U UX
aTpunbyToB. Vicnonb3oBaHne 6a3 oaHHbIX ONs NPecTaBneHns aTpubyTMBHOM MHGDOPMAaLINN.
OneMeHTbl pacTPOBOM MOLENN, NPUHLMMANBHBIE PEWEHNS, NPUHMMAEMbIe Ha aTane
NpPoeKTUpoBaHus (BbIbOp cnCTEMbl KOopamMHaT, paboyero macwTaba, "rpaHuy Mupa") u ux BANsSHME
Ha pe3ynbTat. OueHka TpeboBaHuiA NO NaMsATK NS PAcTPOBOW MOAENM OaHHbIX NPU Pa3NYHbIX
BapuaHTax npeacTasneHms atpnbyTos.

naboparopHasi pabora (2 4aca(oB)):

PacTpoBble reouHopPMaLMOHHbIE CUCTEMBI. YPOBHM M3MEPUMOCTM XapaKTepUCTUK 0O EKTOB
(HOMVHanNbHBbIA, OPANHANBHbIA, OTHOCUTENbHbIN) 1 UX NPEACTaBNeHNe B pacTPOBO MOAENN OaHHbIX,
0C0BeHHOCTM UX BU3yanuaaumm B pactpoBbix [MIC. PacTpoBble CTPYKTYpbl AAHHbIX.

Tema 5. OnepauunoHHas coctasnsow,as F'MC ona pactpoBor Moaenu OaHHbIX.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

KETPOHHBH
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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 (4 4aca(oB)):

"pynnbl onepaunii Haf pacTpoBbiMK crosiMu. TovedHble onepaumnn: anrebpa kapT. TouyeyHble
onepaumun Hag ClosIMU C BELECTBEHHBIMM U HOMUHANbHLIMK faHHbIMK. YyebHas nporpamma GisProg
Inst paboTbl C PacTPOBbIMU FEOUHAOPMALIMOHHBIMY CUCTEMAMIU. YTPaKHEHUS! HA TEMY TOYEYHBbIX
onepauunn: apugmeTnyeckme onepawmm, onepaumm cpasHeHs, NPUMEHEeHUs Norm4eckoro
YCNOBHOro oneparopa. Pasbop caMocToATeNbHOM 3aaa4m Ans TEKYLLEro KOHTPONS Ha TeMy
"ToyeyHble onepauunn”.

Tema 6. Onepauumn B noKkanbHOM OKHe, U peLlaeMble C UX MOMOLLLbIO 3aaayu.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Onepaunmn B NOKanbHOM OKHE, 1 pelaemble C X NoMoLbio 3aaadn. Cnocobbl 3aaaHns OKHa.
O6bekTbl 1 "domaunyeckne nons". OcCobEeHHOCTN onepaunii B NOKanbHOM OKHE ANS CKaNApPHbIX
"donanyecknx nonen" n ceA3b Takmx onepaumii ¢ TpaauLUMOHHBIMU MaTeMaTtMyeckMmn cpeacTsamm
06paboTky NPOCTPAHCTBEHHbIX AAHHbIX U PYHKUMIA (omnbTpbl, AnddoepeHumnanbHbie onepaTopsb).
INokanbHOe OKHO 1 KONMYEeCTBEHHAs OLeHKa CBA3W OBYX PaCTPOBbIX CNOEB (KapTbl KOPPENsauUmMm 1
Apyrve oueHku cessn). MogenbHble NpuMepbl onepaumi Ang pasnmyHbiXx CO4ETaHUR N3MEPUMOCTH

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

Onepauun okpyxeHus. OKOHHble oyHKUUK. BblumcneHne pacctosiHuin B pacTpoBO MOLENMN.
MoHATME conpoTUBNEHNS, aOCONOTHBIX U OTHOCUTENbHBIX PACCTOSIHWIA, CTOUMOCTHOrO penbeda.
YnpaxHeHus Ha Temy "onepauunmn oKpyxeHus".

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

JNeKunoHHoe 3aHsitne (1 4aca(os)):

Onepaumm ¢ obbekTamm 1 onepauun B NOKanbHOW OKPECTHOCTM B PACTPOBOA MOLENN OAHHbBIX, 1
pelaemble C UX NMOMOLLbIO 3aaayn. BoluncneHne reoMeTpmyeckmx xapakTepmucTmk 06 bekToB
(nnowanb, nepumeTp). Ncnonb3oBaHme 06BEKTOB Anst 0606WeHns MHpopMaLmMm ¢ 4pyrux cnoes
(aHanor 3anpocoB € rpynnupoBkoi B a3bike SQL). MoaenbHble npuMepbl onepaunin s pasnmnyHbiX
coyeTaHuin namepmnmMocTy aTpmnbyToB. NprMepbl 3a8ady 1 UX peleHue.

naboparopHasi pabora (2 4aca(oB)):

MnowanHble onepaunn. MoHaTMe 06 obnacTax n MHAMBMAOYyanbHbIX yyactkax. Onepaums
NOeHTUMKaLMM MHONBUAYaNbHbIX y4acTKoB. [oacyeTt nnowanen obnacrteit. Boluncnenne
CTaTMCTMK NO obnacTsM. YNpaxHeHus Ha TeMy "nnowanHsle onepaummn”.

Tema 8. N'mpponornyeckmn aHann3a penbecpa B pacTpoBOM MOAENN AaAHHbIX.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

['moponormnyeckunin aHann3 penbeda B pacTPOBON MOLENN OaHHbIX. YKIOH U 3KCMO3ULMS.
NokanbHoe HanpaBneHme notoka (D8). 3apayn, cBsi3aHHble ¢ NoToKkamu 1 Bogocbopamu,
NCNonb3ylowme NoKanbHble HanpaeneHns notoka. llocnenosatenbHOCTb AEACTBUA U BUAbI
NCNONMb3YyeMbIX AaHHbIX MPWY NPOBELEHUN TMOPONOrMYeCcKoro aHanusa. [ mgponormyecknin aHanns
peanbHoro penbeda 1 Bo3HUKarowWwme npu aTomM npobnemol. NocTpoeHne rmaponornyeckm
npasunbHOro penbeda. VicnonbaosaHne MeTog0B ruaponorMiyeckoro aHanmsa ons pelweHns
9KOHOMMYECKMX 3aay.

naboparopHas pabora (2 4aca(oB)):

Onepauun aHanunsa penbeda. BoloeneHve 30H suanmoctn. OnpeneneHne KpyTusHbl 1 9KCNO3ULUN
CK/IOHOB. YnpaxHeHus Ha TeMy "aHann3 penbedoa”. BoluncneHne HanpasneHnn nokanbHbIX MOTOKOB.
JpeHaxHbi aHann3. YnpaxHeHns no nposBeaeHnio JpeHaxHoro aHanmaa.
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Tema 9. BektopHas moaenb OaHHbIX.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BekTopHas Mmogenb gaHHbix. KapTorpaduyeckmne CTpykTypbl AaHHbIX B BEKTOPHON MOAENN OAHHbIX.
PasneneHne npocTpaHCTBEHHOM 1 aTpubyTUBHOM MHAPOPMALMN U UX CBSI3b; BHYTPEHHEE
npencraefieHne NPoCTPaHCTBEHHOM MHAopMaLmn. [laHHbIe HYyNeBOn pa3MepHOCTH (TOYKM, METKN) U
nx ncnonb3osaHne. OQHOMEPHble AaHHbIE (TMHMKW, KONbLA, apkn) U ux ncnonb3osaHue. NpocTbie n
CNoXHble 06bekTbl. BHyTpeHHee 1 BHewWwHee npeacTaBneHne. JJononHUTENbHbIE SNEMEHTHI,
MCNONb3yeMble BO BHYTPEHHEM MpeacTaBneHnmn (LeHTpoua, oxXxsaTbiBatoWmii NPSAMOYrofbHUK) U UX
HasHa4eHwue. MNoHATME 0 NPOCTPAHCTBEHHOM MHAEKCE M ero UCMONb30BaHUN ANsi Nomcka 06 beKToB.
MpencTasneHne BHEWHeR TONONOrMn NMHENHbIX 06 bEKTOB (MPOCTPAHCTBEHHbBIX OTHOWEHWIA
cocencTBa Mexay obbekTamm). SNeMeHTbI, MCNOMb3yeMble NPY TOMONOrMYECKOM re0KOANPOBaHNM
(Byrv v y3snbl).

naboparopHas pabora (2 4aca(oB)):

BekTopHasa mogenb AaHHbIX, 0COOEHHOCTM NpeacTaBneHns nHpopmaumm. CpaBHeHVe C pacTpOBOM
mogzenbto. MIHCTpyMeHThl nporpammel Mapinfo onst pabotbl ¢ BEKTOPHbIMK cnosiMu. CMeHa npoekuuia,
macwTaba otobpaxeHns. Buayanusaumsa nigpopmauun B nporpamme Maplnfo, ynpaxHeHns.

Tema 10. Mopenb paHHbIX Ons atpubyTMBHOM MHpOpMauuKn. A3bik 3anpocosB SQL, ero
3/1EMEHTDI.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Mogenb naHHbIX Ansg aTpmbyTuBHON MHGOpMaumun. Knaccmyeckue MOLENN AaHHbIX (nepapxuyeckas,
ceTeBas u pensumnoHHas). icnonb3oaHne ER-TexHoOnorum moaenmpoBaHns atpubyTnBHbIX OAHHBIX.
NoeHTudprkatop 06bekTa Kak BaxXHbli 91EMEHT MOLENUN aTpubyTMBHbIX AaHHbIX. [MpeacTaBneHne
aTpubyTUBHOM MHCPOPMALMN B PENSLIMOHHOA MOLENN AaHHbIX (CRyYai ogHOM Tabnuubl).
OpraHunaauuns tabnuu (CTonbubl 1 TUNbl AaHHBIX, CTPOKK, S4einkn nnm nons). OrpaHnyeHns
LLeNOoCTHOCTU AaHHbIX. MpeacTtaBneHune o cxeme 6asbl AaHHbIX. S3bIKM 3aNPOCOB B PENSALMOHHONM
MOLEenu AaHHbIX. SA3blK ONUCaHUS OaHHbIX U S3blK MAHUNYNAUUKW AaHHbIMK. A3blk 3anpocoB SQL, ero
anemeHThbl. lNMpeacTtaBneHne atpubyTNBHON MHAPOPMALUN B PENSLIMOHHOM MOLENWN AAHHbIX (Cnydai
ogHoi Tabnuubl). MNpocTble 3anpockl Bbibopky Ha sa3bike SQL. 3anpockl BLIGOPKKU C rpynnmnpoBKOi
(arperaumneit paHHbIX) Ha s3blke SQL. MoaenbHble 3a4a4v 4ns 3anpocoB C OAHOM Tabnumupbl.

naboparopHasi pabota (4 4aca(oB)):

A3bik 3anpocos SQL. MpocTbie 3anpochbl. PelweHne ynpaxHeHnin. A3bik 3anpocos SQL. 3anpochkl ¢
arperauuen (rpynnupoBKon) AaHHbIX. PeweHne ynpaxHeHun. 3anpochkl ¢ NPOCTPaHCTBEHHbLIMA
npeamkatamun. Onepartopsbl contains, contains entire, within, entirely within, intersects.

Tema 11. OnepaumoHHas coctasnsitowasi F'UC.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

OnepaumnoHHas coctaensowas M'MC. Bydep, onpeaenerne, cnocob BblMnCNeHNs aTprbyToB, 1
NCNONb30BaHNE 4N MOLENNPOBAHNS OTHOWEHNS coceacTea. BolumcneHus Hap atpmbytamm.
3MeHeHne npoekLmm, BblYMCNEHME PACCTOSAHWUIA 1 nnowaaeit. Npobnembl, BO3HMKaOWMe Npu
n3MeHeHun paboyero macwraba 1 macwtaba BoiBoAa (aBTOMATUYECKAs reHepanMsaumns KapT,
MCNONb30BaHNE CPELCTB BU3yalbHOW AeTann3aumm). MogenbHble 3aaayn ons 3anpocos,
MCNONb3YHOWMX NPOCTPAHCTBEHHbIE OTHOWEHMSA. Anrebpa NpoCTPaHCTBEHHbIX 0O HEKTOB, Onepaunn
C HUMKW. BblumcneHme atpubyToB ons 06 bEKTOB, NONYYEHHbIX B pe3ynbTtarte onepaunii. OCHOBHbIE
BUAbI ONepaunii ons CNoeB B BEKTOPHOM MOLENN OaHHbIX M peaeMble C UX MOMOLLbIO 3a4a4u
(pasnuyHbie BUAbI OBEPNEEB, ONepauun ¢ nnaHapHbiM1 pasbueHusmmn). BeluncneHme atpnbyTtos ans
06beKTOB, MOMy4EHHbIX B peadynbtaTe oBepnes cnoes. OCHOBHbIE BMAbI ONepauunii ons oTaeNbHbIX
06 bEeKTOB B BEKTOPHOM MOLENV LaHHbIX M pelaeMble C X NOMOLLbIO 3a4a4m (MepekoanpoBka,
BbIOOPKM, CNnsiHne 06EKTOB, Bydoepsl).

naboparopHasi pabora (3 yaca(oB)):

Bydgoep, onpeneneHune, cnocob BbluMCNeHNs atpnbyToBs, 1 UCMONb30BAHME ONS MOLENMPOBAHNS
OTHOLWeEHNS cocencTea. Pazbop camocToaTensHon paboTbl AN NPOMEXYTOYHOIrO KOHTPONS.
Tema 12. CpepncrtBa Tematudeckom Kaptorpachum - kaptorpacpmyeckoe npeancrasneHne
aTpuOYTUBHbIX JaHHbIX B BEKTOPHOW MOoAenu (BapuaHTbl sl pa3/InyHbIX COYeTaHUN
06bEeKTOB M aTpUOYTOB).
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nekumnoHHoe 3aHsitne (1 yaca(os)):

CpencTtBa TeMaTMYECKO KapTorpadum - kapTorpagouyeckoe npeacTasneHme atpubyTmBHbIX
LaHHbIX B BEKTOPHON MoLenu (BapuaHTbl 4SS pa3nunyHblX coveTaHuin 06 bekToB 1 aTpubyTos).
MpeLncTtaBneHve AaHHbIX N0 06 bEKTY B LIENOM, UCMONb30BaHNe METOK, HAAMWUCER N FTNCTOrPaMM.
MpeLncTtaBneHve oTAeNbHbIX aTPUBYTOB C NCMONb30BAHNEM FPaNYECKUX CPELCTB. DNEMEHTDI
TEMaTN4YEeCKOWN kapTorpadonmn Ans TO4EYHbIX, IMHEHbIX 1 NoWanHbiXx 06beKTOB. MI3aMepnMocTb
atpunbyToB (HOMUHANbHbIE, OPAUHANBHbLIE, CKANSIPHBIE) 1 €€ BIUSIHNE Ha UCMONb3yeMble CPeacTBa
TemMaTnyeckoi kaptorpadmun. Metonbl aBToMaT3aumMm NOCTPOEHNS NereHbl AN1s CKanspHbIX
atpubyToB. Vicnonb3oBaHne METOLOB CTATUCTVKMN AN aBTOMATU3aUMM CO3aHNS NereH.
Knaccudomkaums oaHHbIX.

naboparopHas pabora (2 yaca(oB)):

MpencTtaBneHne aTpnbyTMBHON MHAOPMaLMK B PENSILMOHHON Moaenn aaHHbIx. Cpeacrea
Tematuyeckoi kaptorpadomu. MNMpencrasneHne naHHbIX N0 06 beKTy B LIENIOM, MCMONIb30BaHME METOK,
Hagnucenm N rmcTorpamMM. SNeMEHTbl TEMATUYECKOM KapTorpadomm s TO4EYHbIX, TMHENHbIX U
nnowanHbix 06bekToB. VIameprMocTb atpubyToB (HOMUHANBHbBIE, OPAMHANbHbIE, CKaNSIPHbIE) 1 ee
BNNSHNE Ha UCNOMb3YEMble CPeacTBa TeEMaTNYEeCKon kapTorpadguun. icnonb3osaHne METOO0B
CTaTUCTUKKN AN aBTOMaTnU3aumm co3faHns nereHm.

Tema 13. BocnonHeHne paHHbIX ANs pacTpoBOro npeancrasBneHus "cpuanyeckux nonen'.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

BocrnonHeHne gaHHbIX Ong pacTpoBOro npeacrasneHns "dgousndeckux nonen”. Metogpl
NHTepnonauumn n annpokcumaummn. Ceasb ¢ perpeccuen. lNepekpecTHas npoBepka Kak oLeHka
KayecTBa UHTEPNonaLMmM 1 annpokcumaumm. BocrnonHeHne gaHHbIX Mo 3HAYEHUAM B OTAENbHbIX
Toukax. Meton 6nnxainwero cocena n anarpamma BopoHoro. JlnHeinHas nHtepnonsauus B
reorpacgouyeckom NpoCcTpaHcTBe 1 TpuaHrynaumsa JenoHe. Boinyknas 060no4ka MHOXECTBA TOYEK U
aKcTpanonsums Metonom AKnMbl. HenmHenHas MHTepnonsiums B pasnunyHbix 6asuncax n meton
HanMeHbLlKX KBaapaToB. [NonnHommanbHas perpeccusi. PyHKUMM € paamanbHbiM 6a3ncom.
CnnawHbl. MNpencrtaBneHne 0 ctTaTUCTUYECKUX MeTodax uHTepnonaumm (kpuruHr, GAM, GAMM).
naboparopHas pabora (1 4aca(oB)):

OcHoBbl paboTbl ¢ Nporpammoii Surfer ons MHTEPNONSUMM NOBEPXHOCTEN.

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasgen Cemect Hepensi | camocTositenbHOM [TpyaoeMKoCTb ;&%ﬂ:;:g:;g:gﬂﬁ
OucumnnnHbl Plcemectpa pa6oTbl (B wacax) a6ortbl
CTYOEHTOB P
Pabota no
3anofiHeHNto
6a3bl AaHHbIX Iposepka
Tema 1. T'C kak NOCBSLWEHHON 2222:1::3:; "
1 |cneumanuanposaHHas 5 1 |ncTOYHMKaMm rc 2 FIOCCADNS
" MHCbopMaLMOHHas nHpopmaLmu, I_II/ICngHHé.ﬂ
cucTema. 3anofiHeHNto npoBepka
rnoccapus no o
oM 3HaHWIA.
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Buaobi
N Pa3pen Cemectp| HeAeNs | camocTositenbHom TpyaoemKocTh ;%%%::):?:;Eag;
JucumnnuHbl Pcemectpa pa6oTbl (B yacax) a6oTbl
CTYAEHTOB P
Pabota no
3anoNHEHMIO
6a3bl AaHHbIX, [lposepka
NOCBSLEHHON ZanonneHi
6a3bl faHbIX 1
> Tema 2. SnemeHTbl 5 o [MCTO4HMKEM rMc 2 rnoccapus
" IMOLEeNnn AaHHbIX. nHpopmaLmu, MucbMEeHHas
3anoNHEHMIO npoBepka
rnoccapus no y
oM 3HaHWIA.
Tema 3. BHelwHee n I posepka
BHyTpel.-IHe Pabota no 3anonHeHus
3aroNHEHMIO rnoccapus.
3. |npencrasneHne } 5 3 rnoccapwsi no 2 MucbMeHHas
MPOCTPaHCTBEHHOIA
Teme. nposepka
MHJopmaLuunn. 3HaAHWN
Tema 4. PactpoBas Pasbop ocHoB YeTHOe
Moaenb paborsi ¢ BbICTYNNEHME
MPOCTPAHCTBEHHbIX pacTpoBbiMK nepeg, rpynnoi
4. |DaHHBIX U 5 4 |cnosmu B 2 neﬁoHcfgaum’
npencraBneHne cB060aHO a306paHHbIX
NPOCTPaHCTBEHHbIX pacnpocTpaHAaempiMm g) HKLMIA
OAHHbIX B HEVA. rc. y '
paborn e Yoroe
Tema 5. OnepaumnoHHas BaCTpOBbIMVI BbICTYMNEHNE
5. [cocTaBnsiowas 7le 5 5 |cnosmu s 5 nepen rpynnou,
" |ana pacTtposon mogenu cBOGOOHO AeMoHcTpauus
HHBbIX. HHbIX
na pacnpocTpaHaeMpiMu EpaSHOK?_ﬁ/I%I
rvc. YRELWM.
paborm o " Yotoe
Tema 6. Onepaunu B P BbICTYM/IeHMe
P PacTPOBLIMM Y y
6. [nOKanbHoM okHe, 1 5 6  lcnosmu B 5 nepes rpynnoi,
" |pelwaembie ¢ nx CBOBOHO LEMOHCTpaUMs
_ HHbIX
MOMOLLbIO 3afatn pacnpocTpaHaeMbiMy &aQ’HOKéLﬁ;I
rvc. yrann.
Tema 7. Onepaumm ¢ Pasbop ocHos y
CTHOE
o6bekTamm 1 onepamm pabotbl ¢ BbICTYNNEHNE
B JIOKa/IbHOM PacTpoBbIMM nepe),J/J, rpynnon
7. |okpecTHOCTU B 5 7 |cnosimu B 1 ﬂeMOHCTpaum’
pacTpoBoi MoLenu cBoboaHo pa306paHHbIX
AaHHbBIX, N pellaemble ¢ PacrnpocTpaHAaeMbiMu CPYHKLNIA
VX MOMOLLbIO 3a4a4M0. rnC. y '
Pasbop ocHoB
paboTbl C
Tema 8. PacTpoBbiMi Ztc:lgoﬁnewe
moponornyeckuii cnosiMu B nepe)Jll rpynnoi
8. |[aHanun3 penbedoa B 5 8 |cBoGonHO 2 ﬂeMOHCTgaum’
pacTpoBoi Mogenu pacnpocTpaHaempiMu pa3obpaHHbIx
OaHHbIX. cC. -
HKLUWIA.
MNporpamma yHKU
SAGA.
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Buaobi
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Pagtop oo
DACTPOBbIMY BbICTYrNEHMe
9. Tema 9. BekTopHas 5 9  lcnosmn B 5 nepen rpynnowu,
MOOENb OaHHbIX. cBOBOIHO LeMOHCTpauns
pa3obpaHHbIX
pacnpocTpaHsieMpiMu .
G, PYHKLNNA.
Tema 10. Mogenb YreHne
LaHHbIX Ons MNMnucbmeHHas
10 aTpnbyTMBHONA 5 10 "MTepI%Typb' no 3 NpoBepoYHas
‘IMHpopMaumn. A3bik TeMe. Felierne paboTa B knacce.
3anpocos SQL, ero ynpaxg—n@etmm no
9NEMEHTHI. Teme '
Pastop oo
Tema 11. BEKTOPHbIMM BEICTYNNCHIE
11.|OnepaunoHHas 5 11 |cnosimu B 2 nepea rpynriou,
coctaenstowas MNC. cB0O6OHO nemogcrpauvm
pacnpocTpaHsieMpiMu PasobPaHHBIX
G, PYHKLNNA.
Tema 12. Cpeactea
TemaTnyeckom
KapTorpadumm - Pa3bop ocHoB YCTHOS
KapTorpaguyeckoe paboTbl No BLICTYNNGHME
npencrtasneHne cOo34aHuio y
12.[aTpnbyTUBHBIX OAHHbIX 5 12 [TemaTnyeckunx 2 nepea rpynrou,
B BEKTOPHOI MOLENM KapT B cBO6OAHO uemog cTpauns
(BapuaHTbl 4nsi pacnpocTpaHsiembix PasObPAHHBIX
pPasfnMYHbIX COMETaHWUI rMcC. CPyHKLMM.
06beKTOB 1 aTpmbyTOB).
Tema 13. BocnonHeHue Eggggg ggHOB :t:g?)?ﬁnewe
LaHHbIX NS pacTpoBOro v
18.[npencrasnenvs 5 | 12 |[Meproraume| o nepea pynmoL
Cpuansieckmx nonen. pacnpocTpaHaeMmbix pa3o0bpaHHbIX
'MC. dOYHKLUNIA.
Wtoro 26

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

- KOMMbIOTEPHbIE Mpe3eHTauumn nekunii;

- UHTEPaKTMBHbIA ONpPOC
- NleKuMOHHOE N3NOXEHNE OCHOBLIBAETCSA Ha pas3bope KOHKPETHBIX CUTYaLWIA.
- [Ins peweHns npakTU4eCcKmx 3a8ad UCnosb3ytoTCA KOMMNbIOTEPHbBIE CUMYNALUN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. T'NC kak cneuvanuanpoBaHHas MH(POpPMaLMOHHAsA cUCTEMa.
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MpoBepka 3anonHeHns 6asbl AaHbIx U rnoccapus. MNincbMeHHas NpoBepka 3HaHWiA., TPUMEPHbIE
BOMPOCHI:

HpOBepKa 3anonHeHunst 6asbl AaHbIX U rnoccapus. lMncbmeHHas nposepka 3HaHUNA, npennaraetcs
OaTb onpeneneHne TepMnHam, cogepxawmmca B rinoccapun.

Tema 2. dnemeHTbl MOOENN OaHHbIX.

MpoBepka 3anonHeHms 6asbl gaHblx 1 rnoccapus. NicbMeHHas NpoBepka 3HaHWA., NPUMEPHbIE
BOMPOChI:

lMpoBepka 3anonHeHnst 6asbl AaHbIX 1 rnoccapus. NucbMeHHas NpoBepka 3HaHW, NpennaraeTcs
natb onpeneneHve TepMmnHaM, CogepXallnumcs B rnoccapumu.

Tema 3. BHellHee v BHYTpeHHe npeacrasneHne NpocTpaHCTBEHHON MHdpOpMaLUM.
[MpoBepka 3anonHeHus rnoccapus. [lncbMeHHas npoeepka 3HaHWM., MPUMEpPHbIE BOMPOChHI:

MNpoBepka 3anonHeHns 6asbl aaHbIx 1 rnoccapus. MNncbMeHHas npoeepka 3HaHwid. [laloTcs 3apayn,
cBSA3aHHble C TEMOW, a TakXe rnpegnaraeTcs gatb onpefeneHme TepMnuHam, cogepXxawmmcs B
rnoccapuu.

Tema 4. PacTpoBas moaenb NPOCTPaHCTBEHHbIX AaHHbIX U NpeacTaBneHne NPOCTPaHCTBEHHbIX
JDaHHbIX B HEeW.

YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKLUMIA., MPUMEPHbIE
BOMPOCHI:

CTyLeHT NoAroTaBNMBAET BbICTYNAEHUE, HA KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKLUN.

Tema 5. OnepauunoHHas coctasnsow,as N'MC ona pactpoBor Moaenu OaHHbIX.

YCTHOE BbICTYNNEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA., TPUMEPHbIE
BOMPOCHI:

CTyLeHT noarotaBnMBaeT BbICTYyMNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamMme PyHKUMN.

Tema 6. Onepau,vm B IOKaNbHOM OKHeE, U pellaeMmbie C UX MOMOLLbIO 3ada4vn.

YCTHOE BbICTYNNEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA., MPUMEPHbIE
BOMPOCHI:

CTyLeHT noAroTaBnvMBaeT BbICTYMNEHNE, HA KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamMme OyHKLUN.

Tema 7. Onepauum ¢ o6bekTaMu 1 onepawum B NoKanbHOW OKPeCTHOCTU B paCTPOBOW Moaenu
OaHHbIX, U peLuaeMble C UX MOMOLLLbIO 3a[auMn.

YCTHOE BbICTynNeHne nepes rpynnoi, AEMOHCTpaLMs pa3obpaHHbIX (OYHKLUWIA., NPUMEPHbIe
BOMPOCHI:

CTyLeHT NnoaroTaBnMBaET BbICTYNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHUKAM OCBOEHHbIE B
nporpamMmme PyHKUMN.

Tema 8. T'mpponornyeckmn aHanua penbedpa B pacTpoBOM MOAENN AaHHbIX.

YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA., MPUMEPHbIE
BOMPOCHI:

CTyLeHT NoAroTaBnvBaeT BbICTYMNEeHNE, HA KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamMme yHKLUN.

Tema 9. BektopHas Mmogenb OaHHbIX.

YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKLUMIA., MPUMEPHbIE
BOMPOCHI:

CTyLeHT NnoAroTaBnMBAaET BbICTYNAEHUE, HA KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKLUNKn.

Tema 10. Mopenb paHHbIX Ons aTpubyTMBHOM MHPOpMauuK. A3bik 3anpocosB SQL, ero
3/1EMEHTDI.

MucbMeHHas NpoBepoyHas paboTa B knacce., NpUMepHbIe BOMPOCHI:
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MpoBepka 3anonHeHns 6asbl gaHblx 1 rnoccapus. NncbMeHHas npoeepka 3HaHWiA. [JaioTcs 3anayn,
CBSI3aHHbIE C TEMOW, a TakXe npepnaraetcs gatb onpeneneHne TepMmHam, cogepXxatmmcs B
rnoccapuu.

Tema 11. OnepaumoHHas coctasnstowas N'MC.

YCTHOe BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA., MPUMEPHbIE
BOMPOCHI:

CTyOeHT NoaroTaBnMBaeT BbICTYMNNEHNE, HA KOTOPOM OEMOHCTPMPYET COKYPCHUKAM OCBOEHHbIE B
nporpamme goyHKLUMM cBOBOAHOr0 NPOrpaMMHOro obecneyeHmns, CB3aHHbIE C U3BMEHEHNEM
macwTaba kapTbl, BblUCEHNS aTpubyToB 06 bEKTOB, NPOBEAEHNS OBEPIIEEB.

Tema 12. CpencTtBa TeMaTMyeckomn Kaptorpadoum - kaptorpacmyeckoe npencrasneHume
aTpMOYTUBHBIX OAAHHbIX B BEKTOPHOW MOAEeNnu (BapuaHTbl AN pa3finyHbiX COYeTaHMN 00 BHEKTOB
n aTpnbyTOB).

YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA., MPUMEPHbIE
BOMPOCHI:

CTyneHT noarotaBnmMBaeT BbICTYMNNEHNE, HA KOTOPOM OEMOHCTPMPYET COKYPCHUKAM OCBOEHHbIE B
nporpamme oyHKUMM CBOHBOLHOro NporpaMMHoOro obecneyeHns, NOCBAWEHHbIE TEMATUYECKON
KapTorpadoun.

Tema 13. BocnonHeHne paHHbIX Ons pacTpoBOro npeacraeneHus "'ousanyeckux nonen'.
YCTHOE BbICTYNNEHNE nepen rpynnom, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUMIA., MPUMEPHbIE
BOMPOCHI:

CTyOeHT NoaroTaBnMBaeT BbICTYMNNEHNE, HA KOTOPOM LEMOHCTPMPYET COKYPCHUKAM OCBOEHHbIE B
nporpamme goyHKUMM CBOOOLHOr0 NporpaMMHoOro obecneyeHns, NOCBAWEHHbIE MHTEPMONALNN.

Tema . UTorosas doopma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMeHY:
MpuMepbl BONPOCOB atTecTaumnm no UToraMm 0CBOEHUS OUCLMMNIINHBI:

AnnapaTHoe obecnevyeHne KOMMbOTEPHOI KapTorpadun. BekTopHas n pacTpoBas TEXHONOIK,
BHeLWHee 1 BHyTpeHHe npeactasneHne kapT. OCHOBHbIE CTPYKTYpPbl AaHHbIX. KapTorpadguyieckue
cnow.

"eokoampoBaHue, obuee noHsaTe. TeXHONOrns reoKOAMPOBaHNS U UCMONb3YEeMble METObI 1
TeXHU4Yeckme cpeacTea. Tononormyeckoe 1 no-o6 bEKTHOe reoKoANpoBaHNe, ero Ha3HadveHune u
CTPYKTYPbl AaHHbIX. Buabl owmbok.

KapTorpaguyeckme CTpykTypbl AaHHbIX B BEKTOPHOW MOAENU AaHHbIX. PasgeneHve
NPOCTPaHCTBEHHOMN 1 aTPUBYTUBHON MHGIOPMALIMK 1 UX CBSA3b; BHYTPEHHEE NPeLCTaBNEHNE.
JlaHHble HyneBol pa3MepHOCTU (TOYKN, METKM) U X ncnonb3oBaHne. OQHOMEPHbIE AaHHbIE (NTNMHUN,
KOMbLA, apku) 1 UX UCnonb3oBaHue. MpocTtbie n cnoxHble 06bekThl. BHYTpEHHee 1 BHelWHee
npeacrTasneHue.

LByxMepHble aaHHble (06nacTun, NONMIroHbl) U UX ncnonb3oBaHue. MpocTble N CNoXHble 06 bEKThI.
BHyTpeHHee 1 BHelWwHee npeacTaBneHme.

MpencTaeneHne atpubyTMBHOM MHGOOPMaLMK B PENSILMOHHON MOAENN AAHHBIX (CnyYai 0gHOW
Tabnuupl). 3anpockl BLIOOPKM C rPyNNMPOBKOW (arperauuneit gaHHbIX) Ha s3bike SQL.
MpencrasneHne atpnbyTMBHOM MHCpOPMaLMK B PENSILLMOHHOM MOAENN AaHHbIX (CyyYai 04HOM
Tabnuubl). MNMpocTble 3anpockl Bbibopkn Ha s3bike SQL.

MNpencrasneHne atpnbyTMBHOM MHCPOPMaLMK B PENSLIMOHHOM MOAENN AaHHbIX (ClyYai HECKONbKMNX
Tabnuu). 3anpocsl BbIbopKK Ha A3bike SQL co cBS3biBaHMEM Tabnuu.

3anpochbl Boibopky Ha s13bike SQL ¢ nCnonb3oBaHWe NPOCTPAHCTBEHHbIX AaHHbIX.

OcHOBHble BUAbl onepaunii onsg Cnoes B BEKTOPHOM MOLENW AaHHbIX U pelaeMble C X NOMOLLbIO
3apa4un (pasnuyHble BUAbI OBEPEEB, ONnepauny ¢ NnaHapHbIMU pasdbrneHnsamm).

OcHoOBHbIe BUAbl onepaunii Ans oTaeNbHbIX 0O EKTOB B BEKTOPHON MOLENV OAHHbIX U pellaemble C
NX NOMOLLbIO 3a4a4u (NepekoanpoBKa, Bblbopku, cnusiHne ob6beKToB, Bydpepsl).

CpencTea TeMaTnyeckoi kapTorpadum - kaptorpagouyeckoe npeactaBneHne atpmbyTnBHbIX
LaHHbIX B BEKTOPHOW MOLENW (BapuaHTbl A5 PasnnyHbiX co4eTaHnn 06bekToB U aTpnbyToB).
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e n

BocnonHeHune paHHbIX ANnst pacTpoBOro NpencTasneHns "douanydecknx nonein”. Metoabl
MHTEPNONSUUN 1 annpokcumaumn. NepekpectHas NpoBepka Kak oLeHKa KayecTBa MHTEPMNONSLUA 1
annpokcumaumu.

7.1. OcHOoBHas nuTeparypa:

1. 'pomkoBuy, HO.. TeopeTnyeckasa nHpopmartrka : BeegeHve B Teopuo aBTOMaTtoBs, TEO-PUt0
BbIYUCAMMOCTI, TEOPUIO CIOXHOCTW, TEOPUIO anroOpUTMOB, PaHOOMU3aLMIO, TEOPUIO CBA3U 1
kpuntorpadwuio / KOpawn ["'pomkosuy ; [ep. ¢ Hem.; NMoa pen. Bb. ®. MenbHukosa .? N3naHne 3-e .7
CaHkT-leTepbypr : BXB-MNeTtepbypr, 2010 .? 336 c.

2 KanmuH B. A. MiHdbopmaTtuka: Yyebruk / B.A. KanmuH; MuHuctepcto obpasoBaHus PO. - 6-e
naa. - M.: UH®PA-M, 2010. - 285 c. http://znanium.com/bookread.php?book=224852

3 bnnHosckas 4. 0. BeeneHne B reonHgOpMaLMOHHbIE cucTeMbl: YuebHoe nocobue / 4.10.
BnnHosckag, O.C. 3apos. - M.: dopym: HUL UHppa-M, 2013. - 112 c.
http://znanium.com/bookread.php?book=372170

7.2. lononHuUtenbHasa nuteparypa:

1. T. Tarupos, MNporpammmpoBaHue B QBasic 4.5 n qb64 (aBTopckoe nocobue, anekTpoHHas opma).
2013 rog. (http://kpfu.ru/docs/F1760600219/MethodQB_qgb64 2013.pdf)

2. T.C. Tarmpos, Co3naHune npe3eHTauunii, anekTpoHHoe nocobue, 2013 ropa.
(http://kpfu.ru/docs/F1310677078/Prese2013.zip)

3. T.C. Tarupos, CYB Access, anekTpoHHoe nocobue, 2013 roga.
(http://kpfu.ru/docs/F359072088/Metod_SUBD_Access_2013.pdf)

4. TOCTbl P® (poctynHo B 6ecnnaTHoM pexume Ha caiite "http:/gostexpert.ru")*
5. 'K P® (nocTtynHo B cBOBOOHOM pexume B IHTEPHET, HanpuMep, Ha cainTte www.garant.ru)*

6. CtenaHoB A.H. MHdpopmaTumka: yuebHoe nocobue ons CTyEeHTOB BbICWMX Y4eOHbIX 3aBeeHN,
00y4atoLmMXCs NO ryMaHUTapHbIM U COLMANbHO-3KOHOMUYECKUM HanNpPaBneHUsM 1 CNeLmManbHOCTAM /
A. H. CtenaHos. - 5-e n3g..?Cankr-lNetepbypr [n op.]: Nutep, 2007. - 764 c.:CTtenaHos A.H.
NHopopmaTtmka: yueb. nocobue ons CTy[eHTOB By30B, 0Oy4atoWMXCS NO ryMaHUTap. v COLL.-9KOH.
HanpasneHunsam n cned. / A. H. CtenaHos. - 4-e n3g..?CanxkT-lNetepbypr [n op.]: Nutep, 2006.7683 c.

7. Tarmpos T.C. "BeeneHue B nporpammmnpoBaHme Ha QB 4.5" (anekTpoHHas Bepcus Ha
9NnekTpoHHOM HocuTene - CD n/wnn USB-Flash Memory stick), 2010.

*) MpumeyaHme: aTn Mmatepuranbl 4OCTYMHbI B NIOOOM OTKPbITOM (YOHAE Unn yuTanbHoM 3ane HEJ

7.3. UHTEepHeT-pecypcChl:

"'MC-accoumaumns - http://www.gisa.ru/

OTkpbITble AaHHbIE NO Knumary - http://www.worldclim.org

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

Canr - http://gis-lab.info

Canr - http://www.dataplus.ru/

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

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

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNS)

OcBoeHve ancumnavHbl "MeonHOPMaLMOHHbIE CMCTEMbI B reorpadhmmn” npegnonaraet
MCMONb30BaHNe CNeayloWero MaTepuanbHO-TEXHUYECKOro obecneyeHns:
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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.

Y4yebHo-MeToOmn4eckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HanM4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeToAMYEeCKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobntoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIrOC
BIMO.

KomnbioTepbl C yCTaHOBIEHHBbIMU OCOUCHBIMK NakeTamun 1 reonHgopmaunoHHon cuctemont Maplnfo,
NPOEKLIMOHHblE 060PYAOBAHNE B NEKLMOHHBIX 2y AUTOPUSIX.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHnto 021000.62 "["eorpadusa” n Npouno NOAroToBKM IKOHOMUYECKAs N coLmanbHas
reorpadus .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 948322314 5AE
CtpaHnua 15 13 16. 111 yHlf[

S OEMALR G



Mporpamma gucumnnuHbl "IreonHgopMaumnoHHbie cuctemsl B reorpacoun”; 021000.62 Meorpadoms; npodpeccop, 4.H. (npodeccop)
CaBenbes A.A. , 0OLEHT, K.H. Ynxukosa H.A.

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

" 201 __ .
PeueH3eHT(bl):
eHmyxameTtos P.P.

" 201 __ .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbiii Homep 948322314
Ctpanunua 16 n3 16.

A



