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Mporpammy aucumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) CaBenbes A.A. kadenpa
MOLENNPOBAHUS SKONOMMYECKNX CUCTEM OTAENEHNE SKONOrnm
Anatoly.Saveliev.aka.saa@gmail.com ; noueHT, K.H. Yuxukosa H.A. kagpefnpa MogenmpoBaHus
aKonoruyeckmnx cuctem otaenenHune akonorum , 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

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.29 ducumnnuHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 05.03.02 Meorpadoms n 0OTHOCUTCS K 6A30BOM
(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:

Wincpp komnerenuyu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu

CNOCOBHOCTLIO pewaTb CTaHAaPTHbIE 3a4aum

OMK-10 NPOCheCCMOoHanbHOM NesTeNbHOCTU Ha OCHOBE

(NPOECCHOHANbHBIE MHCPOPMALMOHHON 1 Bnbnmnorpacmnyeckoin KynbTypbl C

KOMMETEHLN) NPYMEHEHNEM NHOPMALINMOHHO-KOMMYHIKALIMOHHBIX
TEXHONOMNIA 1 C Y4ETOM OCHOBHbIX TPeboBaHMiA
MHPOPMaLMOHHON 6e30MacHOCTM

OTK-9 CNOCOBHOCTBIO UCMOMNb30BAaTh TEOPETUYECKME 3HAHMS Ha

(npodpbeccmoHanbHble MDAKTUKE

KOoMreTeHuun) P

B peaynbtate 0CBOEHMS OANCUMMNNHBI CTYAEHT:

1. LONXeH 3HaTb:

OcCHOBbI MOOENVMPOBAHNSA MPOCTPAHCTBEHHBIX AAHHbIX N X aHann3a

2. IONXEH yMeTb:

[MpnMeHATb reonHpOpPMaLMOHHbIE TEXHONOMMN AN peweHns NpakTuyeckux 3anad.
3. DONXEH BnaneThb:

CoOTBETCTBYIOWNMY HaBbIKaMU.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

[MpMeHATb NoNyYeHHbIe 3HaHWS U YMEHUS B NPOGOECCUOHANbHOM OeATEeNbHOCTU

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNMUHBI MOAyNs

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 948330517 5AE
il YHH

Crpanuua 3 us 16. — o

o



Mporpamma omcunnnmHel "IeonHdopmaumoHHble cuctemsl”; 05.03.02 Meorpadpms; npodheccop, a.H. (npodoeccop) Casenbes AA.
JoLeHT, K.H. Ynxunkosa H.A.

Obwas TpyaoemMKoCTb AMCLUMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 9K3aMeH B 5 cemMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPYA0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmellaboparopHbie
3aHATUSA paboTbi

Tema 1. TNC kak

cneunanmsanpoBaHHas
1. MHPOpPMaUNOHHAs 5 1 1 0 0
cucrtema.
5 Tema 2. OneMeHTbI 5 5 1 0 0

MoA4enn naHHbIX.

Tema 3. BHewHee u
BHYTPEHHE

3. |npeacrasneHve 5 3 2 0 0
NPOCTPaHCTBEHHOW
nHpopmMaLunn.
Tema 4. PactpoBas
mMogesnb
NPOCTPAaHCTBEHHbIX
4. [OaHHbIX K 5 4 2 0 2
npencraeneHne
NPOCTPAaHCTBEHHbIX
OaHHbIX B HEN.

Tema 5. OnepaunoHHas

coctasnsawowasa N'MC

5. ONns pacTpoBoi Mmoaenu S 5 2 0 4
DAaHHbIX.
Tema 6. Onepaunn B

6 NOKaNbHOM OKHe, 1 5 6 o 0 2

" |pewaemble C nx
NMOMOLLbIO 3a4a4u.

Tema 7. Onepaumnu c
obbekTamn 1 onepauuu
B /IOKasIbHOW

7. |OKpecTHOCTU B 5 7 1 0 2
pacTtpoBon Mogenu
OaHHbIX, 1 pellaemble C
NX MOMOLLbIO 3a4a4MW.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PermcTpaumnoHHbIii Homep 948330517 ;E’{

3
Crpanuua 4 u3 16. 11! y“

o



Mporpamma omcunnnmHel "IeonHdopmaumoHHble cuctemsl”; 05.03.02 Meorpadpms; npodheccop, a.H. (npodoeccop) Casenbes AA.
JoLeHT, K.H. Ynxunkosa H.A.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 8.
"'moponormnyeckui
8. |laHann3 penbedoa B 5 8 2 0 2
pacTtpoBon Mmogenu
OaHHbIX.

9 Tema 9. BektopHas
" [Mopoenb paHHbIX.

Tema 10. Mogenb

DaHHbIX ons
aTpmbyTMBHOW

10. NHpopMaLmm. A3bik 5 10 2 0 4

3anpocos SQL, ero

3NEeMEHTbI.

Tema 11.
11.|OnepaunoHHas 5 11 2 0 3
cocTtasnsawowas N'MC.

Tema 12. Cpenctea
TemMaTnyeckomn
KapTorpagouu -
KapTorpagu4yeckoe
npencrasneHne
12.|aTpnbyTUBHbIX OaHHbIX 5 12 1 0 2
B BEKTOPHOW MoLenu
(BapuaHTbl Ans
pasnn4YHbIX Co4YeTaHnn
00bekTOB 1 aTpubyTOoB).

Tema 13. BocnonHeHune

OaHHbIX Ansa pacTpoBoro
13.|npeacrtasneHmns 5 12 2 0 1
"Qonanyecknx nonemn"”.

Tema . UTorosas 9K3aMeH
doopma KOHTpoOns 5 0 0 0

NTtoro 22 0 24

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

M'MC kak cneumannsnposaHHas UHgopmaLmoHHas cuctema. CTpykTypa MHPOPMALMOHHBIX CUCTEM,
npencrasneHne 0 Mogenu AaHHbix. [locnenosarenbHOCTb AENCTBUIA NPY CO34aHNN
MHPOPMALIMOHHOW CUCTEMBI (CTPYKTYpUPOBaHME NPeOMETHON 06nacTu, BbI6OP MOLENUN AAHHbIX,
peannsauus). OcobeHHocTn MNC kak MHPOPMALIMOHHOK cucTeMbl. Heob6Xx0AMMOCTb OTAENbHOA
MOOeNV LaHHbIX 418 NPeacTaBneHns NPOCTPaHCTBEHHOW U aTpnbyTMBHOI nHdopmaummn. Mogenu
LaHHbIX 419 NPOCTPAHCTBEHHOM MHpopMaLumn. feokoampoBaHne, obuiee NoHATHE.
"eokoamnpoBaHve Kak npouecc nepesoa NPoCTPaHCTBEHHOW NHpopMaLnn B MALINHHBIA BUL, (B
pamkKax HeKOTOPO NHCPOPMaLMOHHON cUCTEeMbl). KapTa Kak Mogesnb peanbHoro Mvpa u ee
npeacTaBneHne B KOMMbioTepe. BolaeneHne MoaenbHbIX 06 bEKTOB.

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

OneMeHTbl MoAenu AaHHbIX. MoaenbHble 06bekTbl. BaXHOCTb MAEHTUGUKALMM MOLENbHbIX
06EeKTOB. BaXXHOCTb HANMuMsi CTPYKTYPbl MOLENbHbBIX 06EKTOB 1 UX OTNIMYME OT 06pa30B KapT.
Mogenb peanbHOro Mupa 1 Moaenb Tornorpaduyeckoi kapTbl. PacTposas 1 BekTopHas Mogenu
naHHbIX. MoHATUe 06 akcTeHTe ("rpaHuuax mupa") n paboyem macwrtabe 1 ero oTAMYUM OT
NMHENHOrO (LeTanbHOCTb NpeacTaBneHns 06 beKTOB peanbHoOro Mupa). OcobeHHOCTM
reoko4MpoBaHUS B BEKTOPHOI 1 pacTPOBO MOAENSX, X LOCTOMHCTBA M HepocTaTkn. OCHOBHblE
CTPYKTYpbl AaHHbIX, KapTorpaduyeckune cnov. BaaumHoe npeobpasoBaHune Moaenei gaHHbIX 1
BO3HMKatowWwwme npu aToM npobnemsl. Mogenb aaHHbix TIN ons npeacTaBneHns NOBEPXHOCTEN.

Tema 3. BHellHee n BHYTpeHHe nNpeacTaBneHne NpocTpaHCTBEHHOW MH(pbopMaL UK.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BHelwwHee v BHyTpeHHe npencrasneHve NpocTpaHCTBEHHOM nHgpopmaumm. AnnaparHoe
obecneyeHne BBOAA NPOCTPAHCTBEHHON MHpopmaumm B NC. BekTopHas n pactpoBasi TEXHONOTUN.
TexHnyeckne n NnporpamMmHble CpecTBa reokoaupoBaHns. TEXHONOMMsS reokoanpoBaHus u
ncrnonb3yembie MeToapbl. ICTOYHUKN NPOCTPAHCTBEHHON MHGDOPMAaLMKM NPy reoKOANPOBaHUN.
Bonpocsbl, cBSi3aHHbIE C NCMONb30BAHNEM KOOPAUHAT. TONONOrMyecke CBOMCTBa OO HEKTOB N UX
reokoaunposanue. Llpyrme cBOACTBA NPOCTPAHCTBEHHbIX 0O BHEKTOB M SBNEHWIA, HEOOX0AMMOCTb
OVCKPEeTU3aunm HeENPEPbIBHbIX MPOCTPAHCTBEHHbIX SBIEHWUIA U NPUBSA3KN NX K 0O beKTaMm.
Tononorunyeckoe 1 No-o6 bEKTHOE re0KOANPOBAHME, Er0 Ha3HAYEHNE U CTPYKTYPbl AAHHDIX.
ALpecHoe reokoanpoBaHue. Buabl owmnbok, nx nomck n ucnpaeneHne. 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 AAHHbLIX U NpeacTaBneHne NPOCTPaHCTBEHHbIX AaHHbIX B
Helr. Buabl NnpeacTtaBnsieMblx AaHHbIX, BApMaHTbl NPeacTaBNeHnst NPOCTPaHCTBEHHbIX 0O bEKTOB 1 X
aTpnbyToB. Vicnonb3oBaHune 6a3 AaHHbIX ANs NpecTaBneHns aTpnbyTnBHOK MHpopMaLmm.
ONeMeHTbl pacTPOBOM MOLENN, NPUHLMMUANBbHBIE PEWEHUS, NPUHMMAEMbIE Ha 3Tane
NpPoeKTMpoBaHns (BbIbOp cUCTeMbl KoopauHaTt, paboyero macwTaba, "rpaHuL Mupa") n nx BNMsiHNe
Ha pe3ynbTat. OueHka TpeboBaHWiA N0 NaMSAT AN PacTPOBOM MOAENN AAHHbIX MPY Pa3nnYHbIX
BapuaHTax npencTaBneHms atpubyTos.

naboparopHasi paborta (2 4aca(oB)):

PacTpoBble reouHopMaLOHHbIE CUCTEMBI. YPOBHM M3MEPUMOCTMN XapakTePUCTUK 0O EKTOB
(HOMVHaNbHbIN, OPANHANbHBIA, OTHOCUTENbHbIA) U UX NPeacTaBneHne B pacTPOBON MOLENN OAHHbIX,
0COBEHHOCTM UX BU3yanuaaumm B pactposbix [[MIC. PacTpoBble CTPYKTYpbl AAHHbIX.

Tema 5. OnepauunoHHas coctasnsirow,as N'MC ona pactpoBor Moaenu AaHHbIX.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

OnepaumnoHHas coctaensowas MNMC ons pactpoBoit Mogenu ganHHbix. "Anrebpa kapTt”, pelaemble ¢
€e NoMOoLLbIO 331241 U OCOOEHHOCTUN ANst AAaHHbIX PA3/IMYHON N3MEPUMOCTU (HOMUHASBHDIX,
OpAVHAaNbHbBIX 1 cKanspHbIX). Jlornyeckne gaHHbIe u onepaumn Hag Humn (Bynesa anrebpa).
Peannsauus anrebpbl MHOXECTB, MAaCKn 1 UX UCMONb30BaHNE 4NS NOMCKa W BblAENEHNS 0O bEKTOB.
ApudmMeTyeckne BbIMMCNEHNS ANS cKanspHbix atpnbyToB. TabnuyHoe 3anaHne onepaumnin ans
HOMUHaNbHbIX U OpAUHANbHbBIX aTpubyTOB (NEpekoampoBka, nepeknaccudukauns). Npobnemsl,
BO3HMKalOWmMe Npy M3MEHEHNM NpoekLmmn 1 paboyero macwraba, reHepannaaums kapt. MonenbHble
NprMepbl onepauunin ois pasnuyHblX CoO4eTaHnii 3MepuMocTn atpubyToB. MNMpumepsbl 3aay n nx
pelweHne. BapuaHTtbl peannsaunm onepaunoHHorn Yacty B pactposbix ['MC (a3blkoBble CpeacTsa).

naboparopHasi pabora (4 4aca(oB)):

"pynnbl onepaunii Ha4 pacTpoBbiMM cnosiMu. TouedHble onepauunn: anrebpa kapT. TouyeyHble
onepaumun Hag, CNosiMi C BELECTBEHHBIMM 1 HOMUHANbHbLIMK faHHbIMK. YyebHas nporpamma GisProg
ons paboTbl C pacTPOBbIMU FEOUHEOPMALIMOHHBIMM CUCTEMAMW. YNPaKHEHUS Ha TEMY TOYEYHbIX
onepauui: apugpmeTnyeckme onepauunn, onepaunmn cpaBHeHns, NPUMEHeEHNS NorM4eckoro
yCnoBHOro oneparopa. Pasbop camocTosaTenbHoW 3aaayn Ans TEKYLWEro KOHTPONS Ha TeMy
"ToYyeyHble onepauunmn”.

Tema 6. Onepau.vwl B JIOKa/ibHOM OKHe, U peLwlaeMmbie C UX NOMOLLLbIO 3aaa4vl.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Onepauun B NoKabHOM OKHe, 1 peliaeMble ¢ MX NoMOoLLbo 3a4a4n. Cnocobbl 3aaaHns okHa.
O6bekThbl 1 "donandeckue nons". OcobeHHOCTV onepaunii B NOKanbHOM OKHE ANSi CKansipHbIX
"donanyeckux nonein" 1 CBS3b TakmMx onepaumnin c TpaaMUMOHHBIMU MaTEMaTUYECKMM CPELCTBAMM
06paboTKy NPOCTPaAHCTBEHHbIX JAHHbIX N OYHKLMIA (omnbTpbl, AndpdoepeHumanbHbie onepaTopsbl).
NokanbHoOe OKHO ¥ KONMYEeCTBEHHAS OLeHKa CBS3M ABYX PACTPOBbIX CNOEB (KapTbl KOPPENSLUA 1
Lpyrvue oueHkn cBsan). MoaenbHble NpMMepbl onepaunii Ans pasnnyHblX CONETaHUA U3MEPUMOCTU
atpubyTtos. MpuMepbl 3a8ay 1 UX pelleHue.

naboparopHas pabora (2 yaca(oB)):

Onepauun okpyxeHus. OKOHHble oyHKUUK. BblumcneHne pacctosiHui B pacTpoBO MOLENMN.
MoHATME conpoTUBNEHMS, aOCONOTHBIX N OTHOCUTENbHBIX PACCTOSIHWIA, CTOUMOCTHOrO penbeda.
YnpaxHeHus Ha Temy "onepauumn okpyxeHus".

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

NeKuunoHHoe 3aHsitne (1 yaca(os)):

Onepaumm ¢ obbekTamm 1 onepauun B NOKanbHOW OKPECTHOCTM B PACTPOBOM MOLENN LAHHbBIX, 1
pelaeMble C MX NOMOLLbIO 3a4a4n. BbluncneHne reoMeTpuyeckmx xapakTepucTnk 06 bekTos
(nnowapp, nepumeTp). Mcnonb3oBaHne 06 bekToB Ans 06006wWeHNs MHopMaunn ¢ opyrux Cnoes
(aHanor 3anpocoB ¢ rpynnupoBkoii B a3bike SQL). MoaenbHble NpuMepbl onepaunii ons pasnmyHbix
coyeTaHuin n3mepmnmMocTy aTpmnbyToB. [NprMepbl 3a8ady 1 Ux peleHue.

naboparopHas pabora (2 4aca(oB)):

MnowanHble onepauunn. MoHsiTne 06 0bnacTsx n NHAMBMAYanbHbIX y4acTkax. Onepauus
NOeHTUKaLMM NHONBUAYaNbHbIX y4acTKoB. [oacyeTt nnowanen obnacrtei. Boluncnenne
CTaATMCTMK NO obnacTsaM. YNpaxHeHus Ha TeMy "nnowanHsle onepaumm”.

Tema 8. N'mpponornyecknn aHanu3a penbedpa B pacTpOBOM MOAENN AaHHbIX.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

"'maoponorunyecknii aHanna penbedoa B pacTpOBOM MOAENN AaHHbIX. YKNOH U 9KCMO3nLus.
NokanbHoe HanpaBneHme notoka (D8). 3apayn, cBsi3aHHble ¢ NoToKkamu 1 Bogocbopamu,
Mcnonb3yowme nokanbHble HanpaeneHns notoka. lNocnenosarenbHOCTb OENCTBU Y BUAbI
NCMONb3yeMbIX AAHHbIX MPY NPOBEAEHUM TMAPONOrMYEecKoro aHanmaa. ' maponornyeckuii aHanna
peanbHOro penbeda 1 Bo3HMKatowWwme npu aToM npobnembl. [MocTpoeHre rmaponornieckn
npasunbHOro penbeda. icnonb3osaHne MeETO40B rMAPONOrMYECKOro aHann3a ans peweHuns
9KOHOMMYECKMX 3a0auy.

naboparopHasi paborta (2 4aca(oB)):

Onepauun aHanunsa penbeda. BolgeneHve 30H suanmoctn. OnpeneneHne KpyTusHbl 1 9KCNO3ULUN
CKJIOHOB. YnpaxHeHus Ha TeMy "aHanus penbeda”. BoluncneHne HanpaeneHuii nokanbHbIX MOTOKOB.
JpeHaxHbih aHann3. YnpaxHeHns no nposBeaeHnio JpeHaxHoro aHanmaa.

Tema 9. BekTopHasi MoAesnb AaHHbIX.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

BekTopHas Monenb naHHbix. Kaptorpadmyeckne CTpyKTypbl aHHbIX B BEKTOPHON MOLENN LaHHbIX.
PazpneneHne npocTpaHCTBEHHOW U aTpuOYyTUBHON MHCPOPMALIMK 1 UX CBA3b; BHYTPEHHEE
npeLacTaBneHne NPoCTPaAHCTBEHHON MHApopMaLmn. [JaHHble HyNeBov PasMepHOCTM (TOYKU, METKM) U
nx ncnonb3osaHune. OHOMEpPHbIE AaHHbIE (MUHMK, KONbLA, apku) 1 UX ucnonb3osaHue. MpocTbie 1
CNoXHble 06beKTbl. BHYyTpeHHee 1 BHewwHee npeactaBneHne. JononHNTENbHbIE ANEMEHTHI,
NCMONb3yeMble BO BHYTPEHHEM NPeLACTaBNEHNN (LEHTPOW, OXBATbIBAKOLWMA NPSIMOYrONbHUK) 1 X
Ha3HayeHue. MNoHsATNE 0 NPOCTPAHCTBEHHOM MHAEKCE W ero NCNonb30BaHMM Ans nomcka o6 bekToB.
MNpeLncTtaBneHvne BHEIWHE TOMONOMMW NUHERHbIX 06 bEKTOB (MPOCTPAHCTBEHHbBIX OTHOLIEHWIA
cocenctBa Mexay o6bekTamm). ANeMeHTbl, UICNONb3yeMble MPU TOMOMOrMYECKOM Fre0KOAMPOBaHNM
(Byrv n ysnbl).

naboparopHasi pabora (2 4aca(oB)):

BekTopHas Mogenb AaHHbIX, 0COBEHHOCTM NpeacTaBneHms nHpopmauun. CpaBHeHne ¢ pacTpoBoOWA
Mogenbto. MIHcTpymeHTbl nporpammbl Mapinfo ons pabotbl ¢ BEKTOPHbIMU cnosimu. CMeHa npoekuni,
macwTaba otobpaxeHns. Buayanusaumsa nigpopmauun B nporpamme Maplnfo, ynpaxHeHuns.
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JoLeHT, K.H. Ynxunkosa H.A.

Tema 10. Mogenb paHHbIX ONnsa aTpubyTMBHOM MHPOpMauuKn. A3bik 3anpocoB SQL, ero
3/1eMEeHTbI.

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

Moaenb oaHHbIX Ans aTpubyTUBHON MHGOPMaUmMKn. Knaccmyeckue MoOLenun AaHHbIX (nepapxuyeckas,
ceTeBas U pensumoHHas). icnonb3osaHme ER-TexHOnorum moaenmpoBaHunst atpubyTuBHbIX AAHHBIX.
NoeHTudprkatTop 06bekTa Kak BaxXHblii 9NEMEHT MOAENUN aTpubyTMBHbIX AaHHbIX. [MpeacTaBneHne
aTpubyTUBHOM MHCPOPMALMN B PENSILMOHHOA MOAENN AaHHbIX (CRy4Yai ogHol Tabnuubl).
OpraHuaauuns Tabnuy (cTonbubl 1 TUMbl AAHHBIX, CTPOKW, SHeinkn nnn nons). OrpaHnyeHns
LLeNIOCTHOCTU AaHHbIX. MpeacTtaBneHune o cxeme 6asbl AaHHbIX. S3bIKM 3aNPOCOB B PENSILNOHHOM
MOLENV AaHHbIX. A3blK ONUCAHUS OAHHBIX N 93blK MAHUNYNAUUK AaHHbIMK. S3blk 3anpocoB SQL, ero
anemeHThbl. MpeacTtaBneHne aTpubyTMBHON MHAPOPMALUW B PENSILMOHHOM MOLENN AAHHbIX (Cnydai
oAaHoi Tabnuubl). MpocTble 3anpockl Bbibopky Ha s3bike SQL. 3anpockl BbIGOPKKU C rpynnnpoBKOii
(arperaumveit paHHbIX) Ha s3blke SQL. MoaenbHble 3a4a4v ons 3anpocoB C 0AHO Tabnumupbl.

naboparopHas pabora (4 4aca(oB)):

SA3blk 3anpocoB SQL. MpocTble 3anpockl. PeweHne ynpaxHeHuid. S3bik 3anpocoB SQL. 3anpockl ¢
arperaumen (rpynnMpoBKOW) AaHHbIX. PelweHne ynpaXxHeHun. 3anpochkl C MPOCTPaHCTBEHHbIMA
npeamkaramun. Onepatopsbl contains, contains entire, within, entirely within, intersects.

Tema 11. OnepaumoHHas coctasnstow,as N'MC.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OnepaumnoHHas coctaensiowas M'MC. bBydep, onpeaenerne, cnocob BeldncneHns aTprubyTos, 1
MCMNONb30BaHNE A1 MOLENMPOBAHUS OTHOLWEHNS cocencTea. Boluncnexnmsa Hag atpnbytamu.
N3meHeHne npoekumm, BblYMCNEHE PACCTOSHUIA 1 Nnowanei. MNpobnemsl, BO3HMKaKOWME NpK
n3MeHeHn paboyero macwrtaba n macwrtaba BbiBoAA (aBTOMATUYECKAS reHepanmaaums KapT,
MCNONb30BaHNe CPeacTB BU3yanbHOW fetanusaumm). MogenbHble 3a8a4m ons 3anpocos,
NCMNONb3YOWMX NPOCTPAHCTBEHHbIE OTHOWEHNS. Anrebpa NpPoCTPaHCTBEHHbIX 0O BHEKTOB, onepaLmm
C HUMK. BblumcneHne atpubyToB Ans 06 EKTOB, NONYYEHHBIX B pe3ynbTaTe onepauunii. OCHOBHble
BUAbI Onepaunin ons cnoes B BEKTOPHOM MOAENMN AaHHbIX U pelaemMblie C UX MOMOLLbIO 334341
(pa3nuyHble BUAbI OBEPNEEB, ONepaLMmn ¢ NnaHapHbiMmM pasbueHusmm). BolumcneHne atpubyToB ans
06bEKTOB, MONYYEHHBIX B pe3ynbTaTte oBepnes cnoes. OCHOBHbIE BUAbI Onepauunii Ans oTAeNbHbIX
00 bEKTOB B BEKTOPHOW MOLENUN AAHHbIX U PELIAEMblE C MX MOMOLLbIO 3a4a4u (NepekoanpoBka,
BbIGOPKK, CNnsiHNe 06EKTOB, Bydbepsl).

naboparopHasi paborta (3 yaca(oB)):

Bydoep, onpeneneHune, cnocob BbluMCNeHNs aTpnbyToB, 1 UCMONb30BAHME ONS MOLENMPOBAHNS
OTHOLWWEHNS cocencTea. Pazbop camocTosTenbHOM paboTbl AN NPOMEXYTOYHOrO KOHTPONS.

Tema 12. CpenctBa TemaTuyeckom Kaprorpachum - Kaptorpacduyeckoe npeacrasneHue
aTpubYTUBHBbIX AaHHbIX B BEKTOPHOW MOAenu (BapuaHTbl AJisi pa3/inyHbIX CoOYeTaHUN
061bEKTOB M aTpUbYTOB).

NeKuunoHHoe 3aHsitne (1 yaca(os)):

CpencTea TeMaTN4eckoi kapTorpadum - kaptorpagouyeckoe npeactaBneHne atpubyTnBHbIX
LlaHHbIX B BEKTOPHOI MOLEenu (BapyaHTbl ONs pasnnyHbIXx CoMeTaHMin 06 beKToB 1 aTprbyToB).
MpencTaBneHne aaHHbIX N0 06BbEKTY B LIENOM, UCMONb30BaHME METOK, HAAMUCEN N TMCTOrpamM.
MpencTasneHne oTaenbHbIX aTpMbyTOB C MCMONb30BaHNEM rpadPnyeckmx CPeaCcTB. DNEMEHTD
TeMaTn4eckomn kaptorpadoum Ons To4eYHbIX, TMHEHbIX U NnowanHbIx 06bekToB. 13amMeprumocTb
aTpnbyToB (HOMMHANbHbIE, OpAMHANbHbIE, CKANSIPHBIE) U ee BANSIHNE Ha UCMOMb3yeMble CpeacTea
TemMaTn4eckoi kapTorpadoumn. Metoabl aBToMaTM3aumm NocTPOEHNS NereHapl ANns CKansipHbIx
aTtpubyToB. Vicnonb3oBaHne METOA0B CTATUCTUKW ONs aBTOMATM3auUny CO30aHNS NereHm.
Knaccudukaums gaHHbIX.

naboparopHasi pabora (2 4aca(oB)):

MNpencrtaeneHvne aTpmbyTUBHOM MHCPOPMALIMM B PENSILMOHHON Mogeny faHHbix. Cpenctea
TemMatmyeckoi kaptorpadcuu. MpeacrasneHme faHHbIX N0 06BHEKTY B LIENIOM, NCMNONb30BaHNE METOK,
HaAnMcen N rcTorpaMm. SNEMEHTbI TEMATUYECKOW KapTorpadoum Ansi TO4EYHbIX, TMHERHbIX 1
nnowanHbiXx 06beKToB. MIaMepuMocTb atpnbyToB (HOMUHANbHBIE, OPAVHANbHBIE, CKaNSPHbIE) U ee
BNUSIHME HA UCNOMb3yeMble CPeACTBa TeMATNYecKol kapTorpadgun. Vicnonb3oBaHvne MeTonoB
CTaTUCTUKM AN aBTOMATU3aLMUM CO30aHNS NEreHm.
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Tema 13. BocnonHeHne AaHHbIX AN pacTpoBOro npeacraesneHns "'cpusmnyeckux nonen'.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BocnonHeHne naHHbIX 015 pacTpoBoro npeacrasneHns "domnamydeckux nonen"”. Metoabl
NHTepnonauumn n annpokcumaummn. Ceasb ¢ perpeccuen. lNepekpecTHas NnpoBepka Kak oueHka
KayecTBa MHTeprnonauum n annpokcumaumnn. BocnonHeHne gaHHbIX MO 3HAYEHUSIM B OTOeNbHbIX
Toukax. Metopn 6nuxariwero cocena v guarpamma BopoHoro. JlnHeiHas uHTeprnonsiums B
reorpacdoM4yeckoM NpocTpaHcTBe 1 TpuaHrynaums OenoHe. Boinyknas o6onoyka MHOXEeCTBa To4ek v
aKcTpanonaums MetoaomM AkuMbl. HenuHeHas nHTepnonaums B pasnuyHbix 6asmucax n Meton
HauMeHbLKX KBaapaTo.. MonvHoMmnanbHas perpeccusi. DyHkumm ¢ pagunanbHbiM 6a3ncom.
CnnawHbl. MNpencraBneHne 0 ctaTUCTUYECKUX MeTodax uHtTepnonaumm (kpurudr, GAM, GAMM).

naboparopHas pabora (1 4aca(oB)):
OcHoBbl paboTbl ¢ Nporpammoli Surfer ons MHTEPNONSUMM NOBEPXHOCTEN.

4.3 CTpyKTypa 1 copgepxaHume caMoCTOsiITeNIbHOM paboTbl AUCUUMINHBI (MOLYNSA)

Buabi
N Pasgen Cemect Hepensi | camocTositenbHoM [TpyooeMKoCTb 3?,%%::,:?:;'2323
OucumnnmnHbl Plcemectpa pa6oTbl (B yacax) a6oTbl
CTyOEeHTOB P
Pab6ota no
3aMONHEHNIo MooBebka
6a3bl AaHHbIX, 3;non|-F|JeHMﬂ
Tema 1. T'NC kak NOCBSLWEHHON 6a3bl DaHbIX 1
1 |cneumanusnposaHHas 5 1 |ncTOYHMKaMm rc 2 FIOCCADNS
" MHCpopMaLMOHHas MHpopMaLnK, nMCngHHég
cucTema. 3aMONHEHNIO npoBepka
rnoccapus no y
om 3HaHWIA.
Pabora no
3anonHeHno
6a3bl AaHHbIX, [lposepka
NOGBALIEHHOM 3anonHeHns
T 6a3bl faHbIx 1
o [Tema 2. SnemeHTbl 5 o  |ncTodHukam MG 2 rnoccapus
" IMOLEenn AaHHbIX. nHpopmaLmu, MYCbMEHHaS
3anonHeHnIo nboBeDKa
rnoccapus no 35%“5
TeMm '
Tema 3. BHewHee n Pab g
By TDOHHE abora no 3anonHeHns
NOSTHEHM r n4.

3. |npeacTaeneHve S 3 ?ﬁogga e,,,;, ﬁo 2 ﬁﬁg:&gmaﬂ
NPOCTPaHCTBEHHOW Teme P nposepka
NHgopMaLN. ' Y

oopmall 3HaHWIA.
Tema 4. Pactposas P HOB
ema actposa asbop OCHO YeTHOe
Mozernb paborbi ¢ BbICTYr/IEHME
MPOCTPaHCTBEHHbIX pacTpoBbIMU nepea roynmoi

4. |DaHHbIX 1 5 4  |cnosmu B 2 ﬂer\pIIOHCpraLle’
npencraBneHne cB060aHO 2306 aEHbIX
NPOCTPAHCTBEHHbIX PacrnpocTpaHaeMpiMu gp HKLﬁAm
OaHHbIX B Heil. rC. y '
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
PegSon oo
Tema 5. OnepaunoHHas paCT OBBLIMU BbICTYrNNeHne
5_[cocTaBnsowas MG 5 5 EJ'IOSIE/II/I 5 5 nepen rpynnom,
" |BNna pacTpoBoit Mogenu cBOBOIHO LEMOHCTpaumns
HHbIX. HHbIX
fa pacnpocTpaHseMpiMu gpa3HoK6|_lpv|?7|
rnc. yrKLnA.
Pa3bop ocHoB YeTHOR
Tema 6. Onepaunn B pggsTglsilmm BbICTYMNEHNE
6. [NOKanbHOM OKHe, 1 5 6 gnoslsm 5 5 nepen rpynnon,
" |pelwaemble ¢ nx cBOBOAHO IEeMOHCTpaumns
MOMOLLb ym. HHbIX
OMolliblo 3a.a pacnpocTpaHsieMpiMn &aSHOK?J,FI)/I?/'I
FUC. y '
Tema 7. Onepauun ¢ Pas3bop ocHoB y
CTHOEe
obbekTamu 1 onepauun paboTbl C BLICTVRNEHME
B NNOKanbHOW pacTpOoBbIMA ne ey,u FOVIINO
7. |OKpecTHoCTU B 5 7  |cnosmu B 1 D,ei)/IOHCpraLI.VIH,
pacTpoBOi MOAENN cB0O6OHO 2306 aEHbIX
LaHHbIX, N pelwaemble ¢ pacnpocTpaHseMpiMy g) HKHFI)/M
MNX NOMOLLbIO 3a4a4MW. rcC. y '
Pas6op ocHos
paboTbl C
Tema 8. pacTpoBbIMA :STC:Oﬁn eHVe
['moponorunyeckui CNnosiMu B nepe)Jll rpynnoii
8. [aHanun3 penbeda B 5 8 |cBoboaHO 2 ,D,eMOHCTpaLI,I/IH,
pacTpoBO MOLoenu pacnpocTpaHsemMpiMn 2306DaHHbIX
NaHHbIX. rcC. EpyHKLﬁm
Mporpamma )
SAGA.
Pegton oo
paCT OBLIMM BbICTYM/IEHNE
9 Tema 9. BekTopHas 5 9 gnoafnm 5 5 nepen rpynnom,
" IMO4enb AaHHbIX. cBOBOAHO LEMOHCTpaUmns
HHbIX
pacnpocTpaHseMpiMy c%ag‘HoKéuﬁ);I
rnC. y '
Tema 10. Mogenb YteHne
OaHHbIX ons MTEDATYDLI 110 lMncbMeHHas
10 aTpmnbyTuBHON 5 10 TemepPgLﬁeHme 3 npoBepoyHas
"IMHpopmaumn. A3bik ynpa'xHeHvuZ o paboTa B knacce.
3anpocos SQL, ero Teme SQL
9NEMEHTHI. '
Pas3bop ocHoB YeTHOR
T paGorsi ¢ BbICTYM/IEHNE
ema 11. BEKTOPHbIMU nepe rpynnoii
11.|OnepaunoHHas 5 11 |cnosimu B 2 ,JJ,eIE)/IOHC'IPyaLI.VIH,
coctasnsiowas NC. cBoboaHO 2306 aEHbIX
pacnpocTpaHseMpiMy g) HKHFI)/M
FnC. y '
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 12. Cpenctea
TemaTnyeckom
KapTorpadumm - Pasbop ocHoB
YcTHoe
KapTorpadgomyeckoe paboTbl Mo BLICTVIIEHME
npeacrasneHme co34aHuio ne ey,u FOVANOi
12.[aTpnbyTUBHbLIX AAHHbIX 5 12 |TemaTtuyeckmx 2 ueE)AOHCpraumsi ’

B BEKTOPHOM Moenu KapT B cBOOOAHO 2306 aEHbIX
(BapuaHTbl ons pacnpocTpaHaembix gp HKLﬁm
pasNuUYHbIX CoO4YeTaHU McC. y '
00beKTOB 1 aTpMbyTOB).

P HOB YCTH
Tema 13. BocnonHeHwue ggggg Ic_l’g ° BlflCTogneHme
NaHHbIX Ans pacTpoBOro P y o

1 WHTepnonsauum B nepen rpynnon,
3.|npencrasneHns 5 12 2

" o cB060OHO LEeMOHCTpaums
donsnyecknx nonen”.

pacnpocTpaHaembix pa3obpaHHbIX

McC. dOYHKUNIA.
Wtoro 26

5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IIOYasi MHTepPaKTUBHble (pOpMbl 06yYeHuns
- KOMMNbIOTEPHbIE Npe3eHTaunn nekumni;

- UHTEPaKTMBHbIN ONpPOoC

- NleKUMOHHOE N3NOXEHNE OCHOBBIBAETCS HA pa3bope KOHKPETHbIX CUTYaLWIA.

- [Ins peweHns npaktnyeckmx 3anay Ncnosb3ytTCa KOMNbIOTEPHbBIE CUMYNALUNA.

6. OLueHOUYHble cpeacTBa OJis TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 UCLUMNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. FTUC kaK cneunanuanpoBaHHasi UHCpOpMaLMOHHasi cUcTeMa.

MpoBepka 3anonHeHns 6asbl gaHbIx 1 rnoccapus. MNncbMeHHas NpoBepka 3HaHWiA., MPUMEPHbIE
BOMPOCHI:

I'IpOBepKa 3anonHeHunst 6asbl AaHbIX U rnoccapus. [MncbmeHHas nposepka 3HaHUNA, npennaraetcs
OaTb onpeneneHne TepMnHam, cogepXxawmmcsa B rinoccapun.

Tema 2. OneMeHTbl MOOENN OaHHbIX.

HposepKa 3anonHeHunst 6asbl AaHbIX U rnoccapus. lMncbmeHHas nposepka 3HaHWUMN., npuMepHble
BOMPOCHI:

MpoBepka 3anonHeHns 6asbl AaHbIx 1 rnoccapus. MNncbMeHHas NpoBepka 3HaHWiA, NpeanaraeTcs
naTtb onpeneneHne TepMmnHam, CooepPXallmMcs B roccapun.

Tema 3. BHellHee v BHYTpeHHe npeacrasneHne NpocTpaHCTBEHHOW MHdpOpMaLUM.
[MpoBepka 3anonHeHus rnoccapus. NucbMeHHas npoBepka 3HaHUNA., MPUMEPHbIE BONPOCHI:

MpoBepka 3anonHeHust 6asbl AaHblx U rnoccapus. NucbMeHHas npoeepka 3HaHwid. JaoTca 3anayqu,
CBsI3aHHbIE C TEMOIA, a TakXe NnpeanaraeTcs Aatb onpeaeneHne TepMrMHam, Coaepxawmmcs B
rnoccapum.

Tema 4. PacTpoBasi moaenb NpPOCTPaHCTBEHHbIX AaHHbIX U NpeacTaBieHne NPOCTPaHCTBEHHbIX
LOaHHbIX B HEN.

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

KETPOHHBH
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CTyLeHT NnoAroTaBnMBaET BbICTYMNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMUKAM OCBOEHHbIE B
nporpamMmme oyHKUMN.

Tema 5. OnepauunoHHas coctasnsiow,as N'MC onsa pactposon Moaenu faHHbIX.

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

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

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

YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPALMS pa3obpaHHbIX (OYHKUKIA., MPUMEPHbIE
BOMPOCHI:

CTyLeHT NoAroTaBNMBAET BbICTYMNAEHUE, HA KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme oyHKLNN.

Tema 7. Onepauum ¢ 06beKTaMu U onepauum B 1OKalbHOW OKPECTHOCTU B paCTPOBOW MOLenuv
AaHHbIX, U peLlaeMble C UX MOMOLLLbIO 3aJayu.

YCTHOE BbICTyNNeHne nepen rpynnoi, AEMOHCTpaLMs pa3obpaHHbIX (OYHKUWIA., NPUMEPHbIE
BOMPOCHI:

CTyLeHT noarotaBnMBaeT BbICTyMNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKaM OCBOEHHbIE B
nporpamme PyHKUMN.

Tema 8. 'mpponoruyecknn aHanusa penbecdpa B paCTPoOBON MOAENMN AaHHbIX.

YCTHOE BbICTYNNIEHNE Nepen rpynmnoi, AEMOHCTPALMS pa3obpaHHbIX (OYHKLUMIA., MPUMEPHbIE
BOMPOCHI:

CTyneHT noarotasnvBaeT BbICTYMNEHNE, HA KOTOPOM OEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme yHKUMW.

Tema 9. BektopHasa moaenb OaHHbIX.

YCTHOE BbICTYNNIEHNE nepen rpynnoi, AEMOHCTPaLMNS pa3obpaHHbIX (OYHKLUMIA., MPUMEPHbIE
BOMPOCHI:

CTyLeHT noarotaBnMBaeT BbICTYyMNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHUKAM OCBOEHHbIE B
nporpamMmme oyHKUMN.

Tema 10. Mopenb paHHbIX Ons atpubyTMBHOM MHPOpMauuKn. A3bik 3anpocos SQL, ero
3/1eMEHTbI.

MNMucbMeHHas npoBepoyHas paboTa B kKnacce., MpUMepHbIe BOMPOChHI:

MpoBepka 3anonHeHns 6asbl gaHbIx 1 rnoccapus. MNncbmeHHas npoeepka 3HaHwia. [laoTcs 3anayn,
CBS3aHHble C TEMOW, a TakXe rnpeanaraetcs gatb onpeneneHme TepMnmHam, cogepXxawmmcs B
rnoccapuu.

Tema 11. OnepaumoHHas coctasnsitowas F'MC.

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

CTyLeHT NnoarotaBnMBaET BbICTYNAEHUE, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKAM OCBOEHHbIE B
nporpamme goyHKUMM cBOOGOAHOr0 NPOrpaMMHOro obecneyeHmns, CBsi3aHHbIe C U3MEHEHNEM
mMacwTaba KapTbl, Bbl4UCEHNS aTpubyToB 06 bEKTOB, MPOBEAEHNS OBEPIEEB.

Tema 12. CpenctBa TemaTuyeckom Kaprorpacpum - kKaprorpacdouyeckoe npeacrasneHue
aTpUOYTUBHbIX AAaHHbIX B BEKTOPHOW MOAEeNu (BapuaHTbl AN pasfinyHbiX COYEeTaHMN 06 bEKTOB
n aTpnbyToB).

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

CTyLoeHT noarotaBnuBaeT BbICTyMNAeHUe, Ha KOTOPOM AEMOHCTPUPYET COKYPCHMKaM OCBOEHHbIE B
nporpamme oyHKUMM CBOOOLHOro NporpaMMHoro obecneyeHns, NOCBAWEHHbIE TEMATUYECKON
KapTorpadcouu.

Tema 13. BocnonHeHne paHHbIX ANs pacTpoBOro npeancrasneHus ""cpuanyeckux nonen'.
YCTHOE BbICTYNNIEHNE Nepen rpynnoi, AEMOHCTPaLMS pa3obpaHHbIX (OYHKUKMIA., MPUMEPHbIE
BOMPOCHI:
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CTyOeHT NnoaroTaBnMBaeT BbICTYMNNEHNE, HA KOTOPOM OEMOHCTPMPYET COKYPCHUKAM OCBOEHHbIE B
nporpamme goyHKUMM cBOBOLHOr0 NporpaMMHoro obecneyeHnsl, NOCBAWEHHbIE MHTEPMONALNN.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

anMepr BOMpoOCoOB atTectaunn no NToram OCBOEHNA ONCUUNNNHDIL

AnnapaTHoe obecneyeHne KOMMNbIOTEPHON KapTorpadun. BekTopHas 1 pacTpoBasi TEXHONOrK,
BHeLHee 1 BHyTpeHHe npeacTtasneHne kapT. OCHOBHbIE CTPYKTYpPbl AaHHbIX. KapTorpadguyieckue
cnow.

"eokoanpoBaHue, oblwee NoHATUE. TEXHONOrNS FEOKOAUPOBAHUS U UCNOMNb3yeMble METOAbI 1
TeXHUYeckne cpencTea. Tononornyeckoe n No-o6 bEKTHOE reoKoaNpPoBaHUE, ero Ha3HaveHne u
CTPYKTYpbl AaHHbIX. Buapl ownbok.

KapTorpadguyeckne CTpykTypbl JaHHbIX B BEKTOPHO MO4eNn AaHHbIX. PazaeneHne
NPOCTPaHCTBEHHOM 1 aTPUBYTUBHON MHGIOPMALIMKN 1 UX CBSA3b; BHYTPEHHEE NpencTaBneHue.

LaHHble HyﬂeBOIZ pPa3MepHOCTH (TO‘-IKI/I, MeTKI/I) N nX ncrnonib3oBaHnMe. O,EI,HOMeprIe JaHHblE (J'IVIHI/II/I,
KOJ/bUa, apKI/I) n NX Ncrosib3oBaHmMe. npOCTbIe N CNOXHbIE 0O BEKTDI. BHyTpeHHee N BHElWIHEeEe
npeancrtaBlieHne.

LByxMepHble AaHHble (061acTu, NONWIroHbl) 1 UX NCNONb30BaHMe. MNpocTbie K CNOXHble 006 bEKTHI.
BHyTpeHHee v BHelwHee npeacTasneHne.

MNpencrasneHne atpnbyTMBHOM MHCPOPMALMK B PENSLLMOHHOM MOAENN AaHHbIX (CyyYai 04HOM
Tabnuubl). 3anpockl BbIOOPKM € rpynnMPOBKON (arperaumeit faHHbIX) Ha s3bike SQL.

MpencTasneHvne atpnbyTMBHOM MHCpOPMaLMK B PENSILMOHHOM MOAENN AaHHbIX (CyyYai 04HOM
Tabnuubl). MNMpocTble 3anpockl BbI6opkK Ha A3blke SQL.

MpencTtaBneHne aTpmubyTMBHON NHGOPMaLUKN B PENSILMOHHON MOAENN AaHHbIX (CNyYail HECKONbKMX
Tabnuu). 3anpocbl BbIbopkn Ha A3bike SQL co cBsi3biBaHMEM Tabnuu.

3anpochbl Boibopky Ha si3bike SQL ¢ ncnonb3oBaHne NPOCTPAHCTBEHHbIX AaHHbIX.

OcHOBHbIE BUAbl onepaunii Ans CNOeB B BEKTOPHOWM MOLENUN AAHHbIX U PELIAEMbIE C MX MOMOLLbIO
3a4a4un (pasnuyHble BUAbI OBEPEEB, ONepauny ¢ NiaHapHbIMU pasdbrneHnsamm).

OcHOBHble BUAbI onepauuii ofisi OTAeNbHbIX 06 EKTOB B BEKTOPHON MOAENN AaHHbIX U PeLlaeMble C
NX NMOMOLLbIO 3a4a4u (MepekoampoBka, Bblbopku, cnusiHne ob6bekTos, bydpepsbi).

CpencTBa TeMaTnyeckoin kapTorpadum - kaptorpaguyeckoe npeactaBneHne atpmbyT1BHbIX
LaHHbIX B BEKTOPHOW MOLENW (BapuaHTbl AN5 PasnnyHbIX CO4ETaHUA 0O BEKTOB U aTpnbyTOoB).

e n

BocrnonHeHne gaHHbIX Ong pacTpoBOro npeacrasneHns "dgousndeckux nonen”. Metogpl
MHTepnonauum n annpokcumaumn. lNepekpectHas npoeBepka Kak OLeHKa KadyecTsa UHTeprnonaumm n
annpokcumauunuy.

7.1. OcHoBHas nuTeparypa:

1. 'pomkoBuy, FO.. TeopeTnyeckasa nHpopmartrka : BeegeHve B Teopuo aBTOMaTtoBs, TEO-PU0
BbIYUCAMMOCTI, TEOPUIO CNIOXHOCTW, TEOPUIO anrOpUTMOB, PaHOOMU3aLMI0, TEOPUIO CBA3U 1
kpuntorpadwmio / KOpaw ["'pomkosuy ; [ep. ¢ Hem.; NMoa pen. 6. ®. MenbHukosa .? N3naHne 3-e .7
CaHkT-leTepbypr : BXB-MNeTtepbypr, 2010 .? 336 c.

2 KavimuH B. A. lHdbopmatumka: YuebHuk / B.A. KaitMuH; MuHmnctepctso obpasosaHus PO. - 6-e
n3g. - M.: UH®PA-M, 2010. - 285 c. http://znanium.com/bookread.php?book=224852

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

7.2. [lononHutenbHasa nuteparypa:

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

PernctpaumoHHbin Homep 948330517 SAEKTPOHHBH
Ctpanunua 13 n3 16. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcunnnmHel "IeonHdopmaumoHHble cuctemsl”; 05.03.02 Meorpadpms; npodheccop, a.H. (npodoeccop) Casenbes AA.
JoLeHT, K.H. Ynxunkosa H.A.

2. T.C. Tarupos, Co3naHune npeseHTauunii, anekTpoHHoe nocobue, 2013 rog.
(http://kpfu.ru/docs/F1310677078/Prese2013.zip)

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

4. TOCTbl P® (moctynHo B BecnnaTHoM pexume Ha caiite "http:/gostexpert.ru")*
5. K P® (mocTtynHo B cBO6OOHOM pexume B VIHTEPHET, HanpuMep, Ha cante www.garant.ru)*

6. CtenaHoB A.H. VIHdbopmaTuka: yuebHoe nocobue ons CTyLEeHTOB BbiCWMNX y4EOHbIX 3aBeAEHUNA,
00y4atoLmXCs NO ryMaHUTapHbIM U COLMANbHO-3KOHOMUYECKUM HanpPaBneHUsM 1 CNeumanbHOCTAM /
A. H. CtenaHos. - 5-e n3g..?Canxkt-lNeTtepbypr [n op.]: MNutep, 2007. - 764 c.:CtenaHos A.H.
NHcpopmatmka: y4eb. nocobue ons CTyaeHTOB By30B, 00y4aloWMXCS MO ryMaHMTap. U cou,.-9KOH.
HanpasneHunsm u crey. / A. H. CtenaHos. - 4-e uag..?Cankr-letepbypr [n op.]: Mutep, 2006.7683 c.

7. Tarnpos T.C. "BeegeHue B nporpammmpoBaHne Ha QB 4.5" (anekTpoHHasa Bepcus Ha
9NeKTPOHHOM HocuTene - CD w/unn USB-Flash Memory stick), 2010.

*) MpumeyaHme: 3T Mmatepuransl 4OCTYMNHbI B NIOOOM OTKPbITOM YOHAE Unv yutanbHoM 3ane HEJ

7.3. UHTepHeT-pecypcCbl:

MMC-accoumaums - http://www.gisa.ru/

OTKpbITble AaHHble NO Knumary - http://www.worldclim.org

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

Canr - http://gis-lab.info

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

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

Cait reonoruyeckoii cnyx6bl CLUA - http://earthexplorer.usgs.gov

dnekTpoHHas Hay4Has 6ubnuoTteka nsgatensctea Springer - http://link.springer.com/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "lMreomHopMaLMOHHbIE CUCTEMBI" NpeanonaraeT UCnonb3oBaHne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeauniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMeKTaums
MyNbTUMEOMNAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHON TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepmcTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelicChl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYeBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ONSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToaMYecKas nutepatypa ons AaHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem 06s13aTeNnbHOro cobniofAeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynsaet
LWWMPOKWI 3aKOHHBIV [OCTYN K HeobXxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

KoMnbioTepbl € yCTaHOBNEHHbIMY OCOUCHBLIMY NakeTamMn 1 reonHgpopmaunoHHom cuctemon Maplnf,
NPOEKLMOHHblE 060PYAOBaHNE B NEKLMOHHBIX ayANTOPUSIX.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnto 05.03.02 "["'eorpadpusa” n npoguno NoAroToBKM IKOHOMUYECKAs N coumanbHas
reorpadus .
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