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Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Myxapamosa C.C. kadenpa
MOLENNPOBAHNS 3KONOrMYEeCKUX CUCTEM oTaeneHne akonorum , Svetlana.Mukharamova@kpfu.ru ;
cTapwwii npenogaeatens, 6/c MuntornH A.l'. kadbeapa MoaeNnMpPOoBaHNS 3KONOMMYECKMX CUCTEM
oTtaeneHne akonoruu , Alexander.Piliouguine@kpfu.ru ; npodeccop, a.H. (npodeccop) CaBenves
A.A. xagbenpa MOOENNPOBAHNS KOOMMYECKNX CUCTEM OTAENEHNE 3KONOrnu ,
Anatoly.Saveliev.aka.saa@gmail.com ; noueHT, K.H. Yuxukosa H.A. kagpenpa MogennmpoBaHuns
aKonoruyeckmnx cuctem otaenenHune akonorum , Nelly.Chizhikova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

3HAKOMCTBO C TeopeTn4HeCcknmMm oCHoBaMn MooenmpoBaHmMs NpPoOCTPaAHCTBEHHbIX OAHHbIX N UX
aHanmaa, n np|/|06peTeH|/|e NpPakTn4eCckmnx HaBblKOB X MPUMEHEHNA ONnA peleHNda NPpakTn4ecknx
3a0ad.

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

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0J.5 OucumnauHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 05.03.06 Skonorns 1 NPUPOAONONbL30BAHNE N OTHOCUTCS K
obsizaTtenbHbiM aucumnnanHam. OcBamBaeTcs Ha 2, 3 kypcax, 4, 5 cemecTpbl.

OucumnnnHa otHocuTtcs K pasgeny (umkny) OOl (B2.5.3) n passusaeTt npeacTaBneHne o Teopum
BEPOATHOCTEN, CTATUCTMYECKMX MeToAax 1 ux npumeHeHnn. ucuunnmnHa ocsameaeTcs Ha 3 Kypce
(5 cemecTp). ns ee 0CBOEHUS HYXHbl 3HaHUA 13 KypcoB "HdopmaTuka”, "Teopurs BEpPOSATHOCTEN U
maTemartmyeckas cratuctuka", "lreorpagoumsa”. 3HaHMs, NONyYeHHbIE MPY U3YYEeHUM OaHHOW
OVCUMNAVHBI, He0bX0OMMbI A1 OCBOEHMS aucumniavH "lanawadpToBeneHne", "MoaenmposaHme n
aHanmM3 NPoCTPaHCTBEHHbIX AaHHbIX", "OBOC", "Skonornyecknin MoHMTopuHr", "OCHOBbI
LMNCTaHUMOHHBIX METOLOB HabntoaeHus 3emnn'”.

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
npuobpetaemor KOMNETeHUUN
BnageHnem 6a3oBbIMM 3HAHMAMU OYHAAMEHTaNbHbIX Pa3nenos
PU3NKK, Xxumnn 1 bronornm B o6beme, He0H6xoAMMOM Anis
OCBOEHUS (PUNYECKMX, XMMUYECKUX N BMONOrMYECKMX OCHOB B
3KONOrnn N NPMPOLONONbL30BAHUS; BNaAEeHNEM METOAAMN
OMK-2 XUMUYECKOro aHann3a, BnafeHneM 3HaHUSMM O COBPEMEHHbIX
LMNHAMMYECKMX npoLeccax B NpMpoae u TexHocagepe, o
COCTOSIHWMM reocdoep 3emnu, 3KoNornm u aponoumm bruocaeps,
rnobanbHbIX 3KONOrMyeckux npobnemax, a Takxe Metogamu
otbopa v aHanM3a reoniornyecknx n buonornyeckmx npoob;
BNafeHneM HaBblkaMy MOeHTUrKaLUM 1 onucaHms
6ronornyeckoro pasHoobpasus, ero oLEeHKM COBPEMEHHbLIMU
MeToAaMu KONMYECTBEHHON 06paboTkmn MHpopmauum

CNOCOBHOCTLIO pellaTb CTaHaapTHbIE 3a8a4n

ONK-9 NPOMPECCMOHANBHOM AESTEeNbHOCTY Ha OCHOBE
MHCPOPMALIMOHHON 1 BrUbNMorpagonyeckor KynbTypbl C

NPUMEHEHNEM UHGOPMALMOHHO-KOMMYHUKALMOHHbIX

TEXHONOT W 1 C y4eTOM OCHOBHbIX TPeBOBaHWiA

MHCPOPMaLMOHHON 6e30MacHOCTM

Lndop komMneTeHLUN

(npodpbeccmoHanbHble
KOMreTeHuun)

(npodpeccunoHanbHble
KoMneTeHuunn)
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Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
BnafeHvem metonamu otbopa npob v nposeneHus
XUMWKO-aHaANNTUYECKOrO aHann3a BpeLHbIX BbIOpPOCOB B
OKPY>XaloLLyto cpefy, FeOXMMUYECKMX UCCNenoBaHN,
06paboTku, aHanM3a u CMHTe3a NPOV3BOLCTBEHHOW, NONEBOW 1

Lncpp komneteHLUN

MnK-2 nabopaTopHOA 3KONOrMYECKON NHCpopMaLIMK, MeToAaAMM
(NnpodpeccmoHanbHble COCTaBJIEHUSI 3KONOrMYECKUX N TEXHOTEHHBIX KapT, cbopa,
KOMNeTeHLUMK) 06paboTkn, cuctemMatTusauum, aHanmaa nHpopmaLumu,

dopMupoBaHmsa 6a3 faHHbIX 3arpsi3HEHNS OKPYXatoLwei
cpenbl, MeTo4aMn OLIEHKM BO3OENCTBUSA HA OKPYXatoLLyto
cpeay, BbISiBNSITb UCTOYHMKM, BUAbI M MacluTabbl TEXHOre€HHOro
BO30ENCTBUSA

BNageHWeM MeTogaMm reoOXMMmn4ecknx n reopusnyeckmx

nccnenoBaHuii, obWero 1 reoakoornYeckKoro
KapTorpadupoBaHusi, 06paboTkun, aHanm3a u CUHTe3a NoneBoi

MK-20 ~ 9
(NPODECCHOHANBHbIE 1 nabopaTopHO re03KONOrM4eCKOoi MHhopMaLUn 1
KOMNETEHLIAN) NCMoNb30BaTb TEOPETUYECKMNE 3HAHMS HA NMPaKTMKE; METOdaMM

06paboTkun, aHann3a v CMHTe3a NoneBoi 1 nabopaTopHoii
3KONOrM4ecKomn NHpopmMaLmnm N NCNonb3oBaTb TEOPETUYECKME
3HaHNSA Ha NpakTukKe

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:

1. LONXeH 3HaTb:

OcCHOBbI MOOENNPOBAHNSA MPOCTPAHCTBEHHbIX AAHHbIX U X aHannaa.

2. IONXeH yMeTb:

MpnMeHATb reonHpOpPMaLMOHHbIE TEXHONOMMN AN PeWeHns NpakTU4eckux 3anad.
3. OONIXeH Bnagerthb:

COoOTBETCTBYOWMMIN HaBbIKaM MPUMEHEHNSI FEOUHGOPMALIMOHHBIX MHCTPYMEHTOB L4N1S PELIEHNS
NpaKkTUYeCcKux 3aga.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHATb NOMYyYEHHblEe 3HAaHNA N HaBblKN Ha NPakTuke, HECTU OTBECTBEHHOCTb 3a pe3ynbTar
BbINOJIHEHUA p3.60TbI.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMINIIMHBI cCOCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUUMNANHBI 3a4€T B 4 CEMECTPE; 9K3aMeH B 5 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [oMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

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

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AucUMNIMHe/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

Tema 1. BekTopHas
MoZLerb OaHHbIX.
MNpencraeneHune
BHELHen TONosormm

. |INMHEHbIX 0O HEKTOB.

[ByxMepHble AaHHble
(obnactu, NONNUroHbI).
MpocTble 1 CNOXHble
00 beKTbl.

Ortuert
YCTHbIN onpoc

Tema 2. Mogenb
OaHHbIX Ons
aTtpubyTNBHOWA
nHpopMaLunn.
[MpencrasneHve
aTtpubyTNBHOWA

. |[nHpopmMaLum B

pensaunoHHOM MoLenu
OaHHbIX (cnyyan
HEeCKONbKMX TabnuL).
SA3bik 3anpocos SQL B
pensaunoHHOM MoLenu
NaHHbIX.

3-6

YCTHbIN onpoc
Ortyer

Tema 3.
[MpocTpaHCTBEHHbIE
OTHOLWEHMS. 3anpochl

. |ANsA n3sneveHns

nHpopMauum c y4eToMm
NPOCTPaHCTBEHHbIX
OTHOLLEHUN.

KoHTponbHas
paboTta

Tema 4. OnepaunoHHas
cocTasnsiowas
BekTOpHbIX [NC.

" |CpenctBa

TeMaTn4yeckomn
KapTorpagouu.

11-15

KoHTponbHas
paboTta

Tema 5. BocnonHeHne
NaHHbIX NS pacTpoBoOro

. [MpenctasneHn

"Jomnaunyecknx nonemn".

16-17

Otyer
YCTHbIN onpoc

Tema 6. T'C kak
cneumnanmanpoBaHHas

" |[nHpopMaLoHHas

cuncrtema.

Tema 7. 9nemMeHTbl

" [(Mmooenn oaHHbIX

Tema 8. BHelwHee u
BHYTPEHHE

. [MpenctasneHne

NPOCTPAHCTBEHHOW
nHpopmauum
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Hepens MX TPyAOEMKOCTb Tekywme coopmbli
N ‘D'"Kn"(")""mv;”b'/ Cemectp cemecTpal (B yacax) ‘{(ompﬁmp
ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 9. PactpoBas

mMoLenb

NPOCTPAaHCTBEHHbIX
9. |opaHHbIX 1 4 1-4 2 0 2

npencraeneHve

NPOCTPAaHCTBEHHbIX

OaHHbIX B HEN.

Tema 10.

OnepaunoHHas
10.|cocTasnsawowasn NC 4 2-5 2 0 6

ONs pacTtpoBor Moaenu

OaHHbIX.

Tema 11. Onepauvn B
11 |nokanbHom okHe, n 4 6 5 0 5

‘([pewaembie ¢ nx
NOMOLLbIO 3a0a4u.

Tema 12. Onepauuu ¢
obbekTamu 1 onepaumm
B NOKanbHOW
12.|oKkpecTHOCTK B 4 7-14 2 0 12
pacTtpoBon Mmogenu
NaHHbIX, U pewaemble C
X MOMOLLBIO 3a4a4u.

Tema . UTorosas 3avert
doopma KOHTpoOns 4 0 0 0

Tema . UTorosas Ok3aMeH
doopma KOHTpons 0 : 0 0
NToro 24 0 58

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. BektopHasa moaenb pnaHHbIX. NpeacraBneHne BHeLWWHEN TOMOMOMMU JIMHENUHbIX
061bekToB. [IByXxMepHbie JaHHble (0651acTy, NONUroHbl). NMpocTbie U CNOXHbIe 06 bEKTDI.

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

BekTopHas momenb AaHHbIX. KapTorpagouyeckme CTPYKTypbl AaHHbIX B BEKTOPHOW MOOENN OaHHbIX.
PasneneHne npocTpaHCTBEHHOM 1 aTpubyTUBHOM MHAPOPMALMN U UX CBSI3b; BHYTPEHHEE
npencraefneHne NPoCTPaHCTBEHHOM MHAopMaLmn. [laHHbIe HyNneBO pasMepHOCTH (TOYKM, METKN) U
nx ncnonb3osaHne. OQHOMEPHble AaHHbIE (MMHMK, KONMbLA, apkn) U ux ncnonb3osaHue. NpocTbie n
CNoXHble 06beKTbl. BHyTpeHHee n BHewWwHee npeacTaBneHne. JJononHUTENbHbIE SNEMEHTHI,
NCroNb3yeMble BO BHYTPEHHEM MpencTaBneHnn (LeHTponad, oxsaTbiBAOWMIA MPSMOYrONbHUK) U X
HasHa4eHwue. MNoHATME 0 NPOCTPAHCTBEHHOM MHAEKCE M Eero UCMONb30BaHUN ONs Nomcka 06 bEeKTOB.
MpencraBneHne BHEWHER TONONOrMM NMMHENHbIX 06 bEKTOB (MPOCTPAHCTBEHHbBIX OTHOLWEHWIA
cocencTBa Mexay obbekTamm). DNeMeHTbI, MCNONb3yeMble NPY TOMONOrMYECKOM re0KOANPOBaHNM
(myrn v yanbl). MNpumepsbl. [1ByXMepHble AaHHble (061acT, MONUIOHbI) U UX UCMONb30BaHME.
MpocTble 1 cnoxHble 06beKTbl. BHYyTpeHHee 1 BHewWwHee npeactaBneHne. Hanmume BHyTpeHHe
TOMOMOrM CNOXHbIX 06EKTOB, ee NpeacTasneHve. NpenctaBneHne BHEWHER TONONoOrnm
nnowanHblX 06bEeKTOB (MPOCTPAHCTBEHHbIX OTHOWEHWIA coceacTBa Mexay obbekTamm). SNemMeHThl,
MCronb3yeMble MNPy TOMONIOrMYECKOM reoKoAMPOBaHUN (Oyrn 1 y3nbl). [pumepsbi.

naboparopHas pabora (6 4aca(oB)):
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BekTopHas Mogenb AaHHbIX, 0COBEHHOCTM NpeacTaBneHms nHpopmaunn. CpaBHeHUe ¢ pacTpoBOWA
MoAenbto. VIHCTPYMEHTbI FeOMHGOPMALIMOHHBIX MPOrpamMM Ass paboTbl C BEKTOPHBIMM CROSIMA.
CMeHa npoekuuii, maclwtaba otobpaxeHus. PeweHne ynpaxxHeHWiA.

Tema 2. Monenb AaHHbIX ons atpubyTMBHon uHcpopmaumu. NpencrasneHne aTpnbyTUBHON
umHcpopMaLum B pensiLMOHHOW MOAENN BaHHbIX (Cy4Yyal HECKONbKUX Tabnuu). 3bIK 3anpocos
SQL B pensiumMoHHOW MoAEeNnn AaHHbIX.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Mogenb naHHbIX Ansg aTpmbyTuBHON MHGopMaumun. Knaccmyeckue MOLENN AaHHbIX (nepapxuyeckas,
ceTeBas n pensumoHHas). icnonb3oaHme ER-TexHOnorum monenmpoBaHuns atpubyTnBHbIX AAHHBbIX.
NoeHTudprkatop o6bekTa Kak BaxXHbli 9NEMEHT MOLENUN aTpubyTMBHbIX AaHHbIX. [peacTaBneHne
aTpubyTUBHOM MHAPOPMALMN B PENSLIMOHHOA MOLENN AaHHbIX (CnyYai ogHOM Tabnuubl).
OpraHunzaums 1abnuuy (cTonbupbl U TUMNbl 4AHHBIX, CTPOKK, S4eikn nam nons). OrpaHnyeHns
LLeNoCTHOCTU AaHHbIX. MpeacTtaBneHune o cxeme 6asbl AaHHbIX. S3bIKM 3aNPOCOB B PENSLMOHHONM
MOLEenn AaHHbIX. A3blK ONNUCaHUS OaHHBIX U S3blK MAHUNYNAUUKW faHHbIMK. A3blk 3anpocosB SQL, ero
anemeHThbl. MNMpeacTtaBneHne atpubyTMBHON MHAPOPMALUW B PENSLIMOHHOM MOLENWN AAHHbIX (Cnydai
ogHoi Tabnuubl). MpocTblie 3anpockl BbIbopky Ha s3bike SQL. 3anpockl BLIGOPKKU C rpynnnpoBKOi
(arperaumein paHHbIX) Ha s3bike SQL. MoaenbHble 3a4a4v ons 3anpocoB C 0AHOK Tabnumubl.
MNpencrasneHvne atpnbyTMBHOM MHCPOPMALMK B PENSLLMOHHOM MOAENN OaHHbIX (CydYai HECKONbKMNX
Tabnuu). MNMoHATME 0 HopManu3aunm CTPYKTypbl 6a3bl. Buabl oTHOWEHWI Mexay o6bekTamu.
3anpochbl Bbibopky Ha s13bike SQL co cBA3bIBaHNEM Tabnuu, BapuaHTbl Takyx 3anpocoB
(ncnonbaosaHue onepatopa JOIN v npeanoxenns WHERE). Peanusaums pasnmyHbix BUOoB
OTHOLWEHWUI B 3anpocax (eCTeCTBEHHbIN, nesbli, Npasbli U BHewWHUn JOIN). MogenbHble 3anayun
3anpocoB CO CBSA3bIBaHNEM Tabnuu. MoaenbHble 3aaayn Ans 3anpocoB, COBMELLAIOWMNX CBA3bIBAHNE
Tabnuy 1 rpynnmpoBky.

naboparopHas pabora (8 4aca(oB)):

A3bik 3anpocos SQL. MNpocTbie 3anpockl. 3anpockl ¢ arperaunen (rpynnupoBKOR) AaHHbIX.
PeweHune ynpaxHeHuni.

Tema 3. NMpocTpaHCTBEHHbIE OTHOLLEHUS. 3anpochbl AN U3BneYeHns UHpopMaLmm ¢ y4eTom
NPOCTPaHCTBEHHbIX OTHOLLUEHUN.

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

[MpocTpaHCTBEHHbIE OTHOWEHUS. [1POCTPaHCTBEHHbIE OTHOWEHNS, NPEeACTaBUMblE B BEKTOPHOW
MoZenun AaHHbIX. 3anpockl BbIOOPKK Ha a3bike SQL ¢ ncnonb3osaHne NPOCTPaHCTBEHHbIX AaHHbIX.
MogzenbHble 3ana4m Ans 3anpocoB, NCMOb3YOLWNX MPOCTPAHCTBEHHbIE OTHOWEHNS.
naboparopHasi pabora (8 yaca(oB)):

3anpochbl ¢ NpocTpaHcTBEHHbIMM Npeaukatamn. OnepaTopbl contains, contains entire, within,
entirely within, intersects. Pazbop camocTtositenbHoi paboTbl. [Mprem 0T4eTOB MO CAMOCTOSITENbHOW
paboTe Ans NPoMeXyTo4YHOro KoHTpons. Pasbop owmnbok, MOBTOP Matepuana no s3biKy 3anpocoB
SQL.

Tema 4. OnepauunoHHas cocTaBnsow,aa BeKtopHbix N'MC. Cpeacrea Tematn4yeckomn
KapTtorpadoumum.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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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,
NCMNONb30BaHNe CPEACTB BU3yanbHOW aeTanmaaumm). Anrebpa npocTpaHCTBEHHbIX 0O BHEKTOB,
onepaumun ¢ HUMK. BbluncneHve atpmnbyToB Ans 06beKToB, NMONYYEHHbIX B pe3ynbTate onepauuii.
OcCHOBHble BUAbI Onepaunii ons CNoeB B BEKTOPHOM MOAENMN LAHHbIX U pelaeMble C UX NOMOLLbIO
3a4a4un (pasnnyHble BUAbl OBEPEEB, Onepauny ¢ niaHapHbIMu pasbreHnsmm). BeluncneHne
aTtpubyToB Onsi 06 bEKTOB, MONYYEHHbIX B pe3ynbTaTte oBepnes cnoes. OCHOBHbIE BUAbI onepauuii
L5 OTAENbHbIX 0O BHEKTOB B BEKTOPHOM MOAENV AAHHbBIX 1 PELaeMble C NX NMOMOLLbIO 3aaayu
(nepekoampoBka, BbIbopkM, cnmsiHue 06bekToB, Bydpepnbl). Cpenctsa TeMaTMyeckor kaptorpagoum -
KapTorpadpuyeckoe npencrasneHne atpubyTBHbIX AAHHbIX B BEKTOPHO Moaeny (BapuaHTbl Ans
pasnnyHbIX codeTaHuin 06bekToB 1 aTpnbyToB). MNpencTasneHne AaHHbIX MO 0O BHEKTY B LIENOM,
NCMNONb30BaHNe METOK, HaANMcein n ructorpamm. MNpencraBneHme oTAeNbHbIX aTpubyToB C
MCNONb30BaHNEM rpadoMYEeCKnX CPeaCcTB. DNEMEHTbI TEMATUYECKON KapTorpaun ong TOHEUHbIX,
NIVHEHBIX 1 NNoWaaHbIX 06EKTOB. VI3MepmMMocTb atpnbyToB (HOMUHANbHBIE, OPAUHANBHbBIE,
CKansipHble) 1 ee BAMSHWE Ha UCMONb3yeMble CpeacTea TeMaTnyeckon kaptorpacpun. Metoapl
aBTOMaTM3auMM NOCTPOEHNS NEereHabl ANs cKansipHblx aTpnbyToB. icnonb3oBaHne MeTon0B
CTAaTUCTUKU 4N aBTOMaTU3auumn cosgaHusa nereHa. Knaccugoukaumsa gaHHbIX.

naboparopHas pabora (8 4aca(oB)):

1) Bydpbep, onpenenerne, cnocod BblHMCNEHUS aTPMBYTOB, U UCMONb30BaHNE ANsi MOAENMPOBaHMUS
OTHOLWeHNs coceacTea. Pazbop camocTosTenbHOM paboTbl ANs NPOMEXYTOYHOrO KOHTPONSI.
Onepaummn ¢ NPOCTPaHCTBEHHbIMU 06 beKTaMm (cnusiHne, pasbueHne). Pazbop caMocTosITeNbHOA
paboTbl 451 NPOMEXYTOYHOro KOHTpons. MNprem 0T4YETOB NO caMoCTOoATENbHOW paboTe Ans
NPOMEXYTOYHOro KOHTpons. Paszbop ownbok, NoBTOp Matepuana no onepaunoHHO COCTaBNSoWen
MNC. 2) MpeacTaBneHne aTpubyTUBHON MHAPOPMaLUM B PENSILMOHHOK MoLenn AaHHbix. CpeacTea
TemaTunyeckoi kaptorpaduu. NpencrasneHne aaHHbIX Mo 06bEKTY B LENOM, UCMONb30BaHMNE METOK,
Hagnucen n rmcTorpamMM. SNEMEHTbl TEMaTUYECKOM KapTorpadoumn Ans TO4EYHbIX, TMHENRHbIX 1
nnowanHblx 06bekToB. ViaMepuMocTb atpnbyToB (HOMUHANbHBIE, OPAUHANBHBIE, CKANSIPHbIE) U ee
BAVSHME Ha UCMONb3yEMble CPEeLACTBA TEMATUYECKOM KapTorpaduun. Vicnonb3oBaHne MeTonoB
CTaTUCTVKM ANs aBToMatu3aumm co3aaHus nereHa. lNMprvem oT4eToB NO CaMOCTOSITENbHOM paboTe
L5 MPOMEXYTOYHOro KOHTpons. Pasbop ownbok, NOBTOp Matepmana no aneMeHTam TeMaTnyeckoi
KapTtorpadoun.

Tema 5. BocnonHeHue paHHbIX AN pacTpoBOro npeacrasneHus "cpusanyeckux nonen".
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

BocnonHeHve poaHHbIX Ong pacTpoBoro npencrasneHuns "dpusnyeckmx nonen”. Metonbl
NHTepnonauumn n annpokcumaummn. Ceasb ¢ perpeccuent. lNepekpecTHaa npoeepka Kak oueHka
KayecTBa UHTEPNONALMM 1 annpokcumaumm. BocrnonHeHne gaHHbIX MO 3HAYEHUAM B OTAEMbHbIX
Toukax. Meton 6nuxariwero cocena n amarpamma BopoHoro. JlnHeiHas uHtepnonsiums B
reorpadoM4yeckomM NpocTpaHcTBe n TpuaHrynaumns OenoHe. Boinyknas o6onoyka MHOXECTBA TOYEK U
aKcTpanonaums Metogom AkuMbl. HenuHenHasa nHtepnonaums B pasnuyHbix 6asmucax n Meton
HauMeHbLMX KBaapaTo.. [onvHoMmnanbHas perpeccus. ®yHkumm ¢ paguanbHbiM 6a3ncoMm.
CnnanHbl. [NpencrasneHne o ctTatmcTU4eckux metogax nHrepnonauun (kpurudr, GAM, GAMM).

naboparopHas pabora (6 4aca(oB)):

lMocTpoeHne nosepxHocTen B Nnporpamme Surfer.

Tema 6. T'NC kaK cneuvanusupoBaHHasa UHC(pOPMaLIMOHHAA cucTema.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MMC kak cneumann3npoBaHHas MHopMaLumnoHHas cuctema. CTpykTypa MHOOPMALMOHHBLIX CUCTEM,
npencTaBneHne 0 Mogenu daHHbix. [locnenoBatenbHOCTb AENCTBUIA NPY CO3a4aHNN
NHOPOPMALMOHHOI CUCTEMBI (CTPYKTYPUPOBaHME NpeaMeTHO obnacTu, BbiIbop MOAENn OaHHbIX,
peanunzauust). OcobeHHocTn MNMC kak MHGOPMaLMOHHOW cucTtembl. He06x0OMMOCTb OTAENbHOW
MOLENV OaHHbIX N5 NPeacTaBieHns NPOCTPAHCTBEHHONM 1 aTpnbyTuBHON MHopmaumn. Moaenu
JaHHbIX ONs NPOCTPaHCTBEHHON MHApopmMauuu. MeokoanpoBaHmne, obuiee NoHATHE.
"eokoOmpoBaHme Kak Npouecc nepesoaa NPOCTPaHCTBEHHOW NHpOpMaLUN B MALINHHbIA BUA, (B
pamMKax HEKOTOPOW MHCPOPMALIMOHHOK cucTeMbl). KapTa kak Moaenb peanbHoro Mmpa u ee
npencTasneHne B KomnbioTepe. BoloeneHne moaenbHbiXx 06 bEKTOB.
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Tema 7. dnemeHTbl MOOENN OAHHbIX
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

AnemeHTbl Moaenn faHHbIX. MoaenbHble 06bekTbl. BaXHOCTb naeHTUdrKaumm MoaenbHbIX
06beKTOB. BaXHOCTb Hanmumst CTpyKTypbl MOAENbHbIX 06 bEKTOB 1 MX OTINYME OT 06pa30B KapT.
Mogenb peanbHOro Mupa n mogenb Tornorpagouyeckon kaptbl. Pactposas n BekTopHas mogenu
LaHHbIX. MNoHATME 06 akcTeHTe ("rpaHuuax Mupa") n paboyem macwrtabe 1 ero oTAnYMKM OT
NMHENHOTO (LeTanbHOCTb NpeacTaBneHns 06 bEKTOB peanbHOro Mupa). OcobeHHOCTM
reokoanpoBaHNs B BEKTOPHOM 1 pacTpoBO MOLENSX, UX OOCTOMHCTBA U HegocTatku. OCHOBHbIE
CTPYKTYpbl AaHHbIX, KapTorpaguyeckne cnoun. BaanmHoe npeobpasoBaHne Moaenei AaHHbIX 1
BO3HMKawowWme npu aToM npobnembl. Mogenb faHHbix TIN ans npeactaBneHusi NOBEPXHOCTEN.

Tema 8. BHellHee v BHYTpeHHe npeacrasneHne NpocTpaHCTBEHHOW MHdpopMaLumn
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

BHelwHee n BHyTpeHHe npencTtasneHme NpocTpaHCTBEHHOW MHghopMaumn. AnnapatHoe
obecrneyeHne BBO4A NPOCTPaHCTBEHHON nHdopmauum B M'MC. BekTopHas 1 pactpoBasi TEXHONOMMN.
TexHuyeckne n nporpamMmMHble CpeacTBa reokognpoBaHns. TeXHONOrns reokogmpoBaHus u
NCNoNb3yemMble MeTobl. VICTOYHUKM NPOCTPAHCTBEHHOW MHADOPMaLIMK MNPy reoKoAMPOBaHUN.
Bonpocbl, cBSi3aHHbIE C NCMONb30BaHNEM KOOPAMHAT. TONonornyeckme CBOMCTBA 0O BEKTOB U X
reokogunpoBaHue. Llpyrme cBOMCTBA NPOCTPAHCTBEHHbIX 0O bEKTOB U SABNEHWIA, HEOOX0AMMOCTb
LMNCKPETM3aLMM HENPEPBIBHBIX MPOCTPAHCTBEHHBIX ABNEHMWIA 1 NPUBSA3KMN NX K 0ObEKTaM.
Tononornyeckoe 1 No-o6bEKTHOE reoKOANPOBaHNE, Er0 HA3HAYEHME U CTPYKTYPbl AaHHbIX.
ALpecHoe reokoanposaHme. Bugpl owmbok, nx nonck n ucnpasneHne. PepaktmposaHune
MPOCTPAHCTBEHHbIX AaHHbIX. O6bEKTHas MoLenb AaHHbIX ("reobasa”).

Tema 9. PacTpoBasi Moaenb NPOCTPaHCTBEHHbIX AaHHbIX U NpeAcTaBieHne
NPOCTPaHCTBEHHbIX AaHHbIX B HEM.

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

PacTpoBas Mofenb NpoCTPaHCTBEHHbIX AAHHbIX U NPeacTaBeHne NPOCTPaHCTBEHHbIX OaHHbIX B
Hei. Buapl npeactaBnsieMblx AaHHbIX, BApUaHTbl NPeACcTaBleHNs MPOCTPAHCTBEHHbBIX 0O BEKTOB U KX
aTpnbyToB. Vicnonb3oBaHune 6a3 AaHHbIX 415 NpecTaBneHust aTpubyTUBHOK MHpopMaLMK.
OnemMeHTbl pacTPOBOM MOAENN, NPUHLUMNANBHBIE PEWEHNS, NPUHUMAEMbIE HA 3Tane
NPOEKTMPOBaHNS (BbIGOP CUCTEMbI KOOPAUHAT, paboyero macwTaba, "rpaHuy, Mupa") n nx BNMsiHNE
Ha pe3ynbtat. OueHka TpeboBaHWi MO NaMATK AN PacTPOBON MOAENV AAHHbIX MPU Pa3ANYHbIX
BapvaHTax NnpeacTasneHms atprnbyTos.

naboparopHas pabora (2 4aca(oB)):

PacTtpoBble reoMHOpMaLOHHbIE CUCTEMBI. Y POBHM M3MEPMMOCTUN XapakTepUCTMK 06 beKTOB
(HOMUHanNbHbINA, OpANHANBbHbBIA, OTHOCUTESbHbIA) U UX NPeacTaBNeHne B pacTpoBON MOAENN OAHHBbIX,
0CcoBeHHOCTM nx BU3yanusaumm B pactposbix 'IC. PacTpoBble CTPyKTypbl AaHHbIX.

Tema 10. OnepauvoHHas coctasnsowasa F'MC ona pactposon mooenu AaHHbIX.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OnepaunoHHas coctaensiowas NMC ons pactpoBoit Mogenu faHHbIX. "Anrebpa kapt", pewaemblie ¢
ee NoMOLLbO 3a4a4m U 0OCOBEHHOCTM AN1S1 AAHHbBIX PA3/IMYHON N3MEPUMOCTU (HOMUHANBHBIX,
OpOVHanbHbIX U ckanspHbIX). Jlornyeckme foaHHble u onepaunn Han HuMm (bynesa anrebpa).
Peannzauust anrebpbl MHOXECTB, MAaCKu 1 UX UCNONb30BaHME ONS NOMCKa W BblOENEeHNS 06 bEKTOB.
ApudpmeTnyeckme BblYUCTIEHNS ONS CKansipHbIx atpubyToB. TabnnyHoe 3afnaHve onepaunii ons
HOMMWHANbHBIX N OpAMHaNbHbBIX aTpMOYTOB (NepekoampoBKka, nepeknaccudmrkaums). NMpobnemsi,
BO3HMKaLWMe Npu N3MEHEHNN NPoekUmMmn 1 paboyero macwraba, reHepanusaums kapT. MogenbHble
npuMepbl onepaunii 4ns pasnnyHbiX Co4eTaHnin namepumocTn atpubyTos. Mpumepsl 3a8a4 n nx
pelweHve. BapuaHTtbl peannsaunm onepaunoHHom Yactu B pactposbix 'MC (a3blkoBble cpeacTsa).

naboparopHasi paborta (6 4aca(oB)):

1) pynnbl onepauuii Hag PacTPOBbIMKA CNosSiMU. ToYeyHble onepaummn: anrebpa kapT. ToYeyHble
onepaumun Hag CNosiIMi C BELECTBEHHBIMM 1 HOMUHANbHBLIMK JaHHbIMK. YyebHas nporpamma GisProg
N5 paboTbl C PacTPOBbIMU FEOUHEOPMALIMOHHBIMK CUCTEMAMW. 2) YNPaXHEHUS HA TEMY TOYEYHbIX
onepauui: apupmeTnyeckue onepauuun, onepaunmn CpaBHeHUs, NPUMEHEHNS NOrM4ecKoro
yCNOBHOro oneparopa. Pasbop camocToAaTeNnbHOM fAOMALIHER 3a4a4mn ANs TEKYLWEro KOHTPONs Ha
TeMy "TodeyHble onepaunn”. 3) MpreM oTYETOB MO NEPBOI CaMOCTOSITENBHOW paboTe ANs Tekywero
KOHTpons. Pazbop owmbok, MOBTOP MaTepuana no To4eYHbIM onepauunsim.
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Tema 11. Onepauumn B NoKasnbHOM OKHe, U peLluaeMble C UX NOMOLLLbIO 3aaaun.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Onepaunun B oKanbHOM OKHE, 1 peliaeMble C 1X NoMoLbio 3aaadn. Cnocobbl 3aaaHns OKHa.
O6bekTbl 1 "domaunyeckne nons". OcobeHHOCTN onepaunii B TOKaNbHOM OKHE 4NSi CKaNspHbIX
"Qom3nyeckunx nonen” n cBA3b TakMx ornepaumi ¢ TpaouUMOHHBIMKM MaTeMaTNYeCcKMMmM cpeacTeamm
06paboTky NPOCTPAHCTBEHHbIX AaHHbIX U PYHKUMIA (omnbTpbl, AndpdoepeHumanbHbie onepaTopsbi).
JlokanbHOe OKHO M KONUYEeCTBEHHAs OLeHKa CBSA3W ABYX PaCTPOBbIX CNOEB (KapTbl KOPPENauum u
npyrve oueHku ceasn). MoaoenbHble NpuMepbl onepaunin Ang pasnnyHbix COYETaHUn N3MepPUMOCTU

aTpubyTos. MprMepbl 3a8a4 1 UX peleHne.
naboparopHas pabora (2 4aca(oB)):
Onepaunn okpyxeHus. OKOHHble OyHKLNN

Tema 12. Onepaumm ¢ o6beKTamm 1 onepauum B NOKa/IbHOM OKPECTHOCTU B pacTPOBOM
MoAenu AaHHbIX, U pellaeMble C UX MOMOLLbIO 3a4a4u.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Onepaunmn ¢ ob6bekTamu 1 onepaummn B NOKanbHON OKPECTHOCTM B PACTPOBOM MOLENN AAHHbIX, U
pelwaemble C UX MOMOLLBIO 3a8a4u. BbluMcneHne reoMeTpmnyeckmx xapakTepmucTuk 06 bekToB
(nnowanb, nepumeTp). Micnonb3oBaHme 06bEKTOB ANs 0606WeHNs NHAOoPMaLMN C OPYrX CNOEB
(aHanor 3anpocos ¢ rpynnupoBkoit B a3bike SQL). MooenbHble npuMepbl onepaunin ons pasnnyHbiX
COYEeTaHMN N3MEPMMOCTH aTpmbyToB. [NprMepbl 3apay 1 nx peleHne. Maponorniecknii aHanmn3a
penbega B pacTpoBoOW MOAENN AaHHbIX. YKNOH 1 aKcno3uuns. JlokanbHoe HanpasneHme noToka
(D8). 3apaum, cBA3aHHble C NOTOKaMM U Bogocbopamm, NCNONb3yoWmMe NokanbHbIE HanpaBneHns
notoka. [ocnenoBarenbHOCTb AENCTBUIA Y BUObLI MCNONb3YEMbIX AAaHHbIX MPU NPOBEAEHNN
rMapoNorn4eckoro aHanuaa. [maponornyecknii aHannsa peanbHoOro penbeda 1 BO3HUKarwme npu
3TOM npobnembl. [ToCTpOeHMEe rMaPONOrMYecKn NpPaBnibHOroO penbeda. Vicnonb3osaHne MeTonoB
rMOPONOrM4ecKoro aHanu3a onas pelweHns SKOHOMMYeCckmx 3aaa.

naboparopHas pabota (12 yaca(oB)):

1) MnowagnHble onepaumu. MNMoHATME 06 0bnacTsax 1 MHAMBMIOYaNbHbIX y4acTkax. Onepaums
NOEHTUUKALMN NHANBUAYANbHBIX y4acTKoB. MNoacyeT nnowanen obnactei. BolumcneHune
cTatUCTMK No obnactam. YnpaxHeHus Ha Temy "nnowanHble onepauunn”. 2) NMosTopeHne matepuana
no Teme "nnowanHble onepaunn”. YnpaxHeHns Ha Temy "nnowanHsle onepaumun”. Pasbop 3apayn
NS NPOMEXYTOYHOr0 KOHTPONS Ha TeMy "nnowagHsle onepaumnmn”. 3) MNprem oT4eToB No
camocCToATeNbHOW paboTe ANns MPOMEXYTOYHOro KoHTpons. Pasbop ownbok, NoBTOp Matepuana no
nnowanHbIM onepaunam. 4) BolumcneHne pacctosiHui B pactposor mogenu. MNMoxatne
CONPOTMBNEHUS, aBCONMIOTHBIX N OTHOCUTESbHBIX PACCTOSIHUIA, CTOMMOCTHOIO penbedoa.
YnpaxHeHus Ha Temy "onepauunmn okpyxeHns". 5) Onepauuun aHannsa penbeda. BologeneHne 30H
BuammocTn. OnpegeneHne KpyTusHbl 1 9KCNO3ULNN CKNOHOB. YNPaXHeHUs Ha TeMy "aHanus
penbedoa”. 6) NMpogonxeHne Tembl "aHann3 penbeda”. BoluncneHve HanpaeneHnin nokanbHbIX
NOTOKOB. [lpeHaxHbln aHann3. YnpaxHeHns no npoBegeHnto opeHaxHoro aHanunaa. 7) lNostopeHune
maTepuana no teme "onepaunm okpyxeHus". Pasbop camocTosiTenbHOM 3a4a4m ons
NPOMEXYTOYHOr0 KOHTPONS Ha TeMy "onepaunn okpyxeHus". 8) Npmem oT4eToB No
camocCToATeNbHOW paboTe ANns MPOMEXYTOYHOro KoHTpons. Pasbop ownbok, NoBTOp Matepuana no
onepaumnsm OKpyXeHus.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Bunabl
N Paspen Cemectn| HeAeNs | camoctosTensHoit [TpynoeMkocTh g‘:ﬂ%’g‘;;‘;‘::;gzg;
ducunnnuHol Plcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P

Tema 1. BekTopHas
MOLENb OAHHbIX.
MpencrasneHue
BHELHEeN Tononornu
1.[nMnHEeHbIX 06 BHEKTOB.
JByxmMepHble faHHble

PernctppuioHHbIN HoMep 233217
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Mporpamma omcuunnmHel "IeonHdopMaumoHHble cuctemsl”; 05.03.06 Skonorus n NPUPOAONONbL30BaHNE; OOLEHT, K.H. (BOLEHT)
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H.A.

Buabi
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
NOAroToBKa K o
THbI/ OnN
YCTHOMY Onpocy S ye onpoc
Tema 2. Mogenb
OaHHbIX Ons
atpnbyTMBHON noaroToBka K 5 oruer
nHdpopmauum. oTYeTy
MpencrasneHue
aTpmbyTMBHOWA
.[nHpopmaumn B 5 3-6
pensaunMoHHOM Moaenu
OaHHbIX (cnyyan
HecKonbkmx Tabnumu). MOAroTOBKaA K 6 ~
CTHbI onpoc
A3blk 3anpocos SQL B yCTHOMY Onpocy y P
pensaunMoHHON Moaenu
NaHHbIX.
Tema 3.
[NpocTpaHCTBEHHbIE
OTHOLWeHMS. 3anpochl noaroToeka K
.|ansa n3snevyeHus 5 7-10 |KOHTpONbHOM 12 K(;g;gganaﬂ
NHpopMaLUK C y4eTOM pabote P
NPOCTPaHCTBEHHbIX
OTHOLIEHWNA.
Tema 4. OnepaunoHHas
cocTasnswowas
BekTOpHbIX [NC. ronroToeka K KOHTPONbHas
|Cpencea 5 11-15 KOngOJ'IbHOVI 14 pabora
TemMaTnyeckom pabore
KapTorpagouu.
Tema 5. BocnonHeHve NOOroToBKa K .
OaHHbIX AN PaCcTPOBOro oT4eTy oTHeT
.|npencrasneHns 5 16-17
"tbmamnyecknx nonen". noAroToeka K 7 THBIVI O
YCTHOMY Onpocy ye onpoc
Ntoro 62

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIe (hOpPMbl 06yUYeHUst
- KOMMbIOTEPHbIE NPe3eHTauumn nekuni;
- UHTEpaKTMBHbIA OMNPOC;
- NEKUMOHHOE M3M0XEHNE OCHOBbLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLMiA;
- ONA peweHns npakTuyecknx 3anay Ucnonb3yoTCsa KOMMbOTEPHbIE CUMYNALINN.

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

PernctpaunoHHbin Homep 233217
CrtpaHnua 12 n3 17.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O
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Tema 1. BekTopHasi Mogenb gaHHbIX. [pencrasneHne BHELLHEN TOMONOMMU JIMHENHbIX
061bekToB. [lByxmMepHbie gaHHble (06nacTy, MONMUroHbl). NMpocTbie U CNOXHbIe 06 bEKTDI.

OT4yeT , NpMUMepPHbIe BOMPOCHI:

CTyneHTy npeanaraeTcs 3anofHWUTb 3NEKTPOHHbIA rnoccapuii onpeaeneHnsMm TEPMUHOB,
OCBELEHHbIX HA NEKLMMN.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpumepHbI Bonpoc: MNMprnBeanTte NpuMepbl AaHHbIX, 4NS NPeaACcTaBNeHNs KOTOPbIX TPaANULUOHHO
NCMONb3yeTCs BEKTOPHAsa MOLeNb. YKaxuTte, KakuMm NpoCTPaHCTBEHHbIMY CBONCTBaAMU
XapakTepuayeTcs NIMHEHbIA 06 bekT. YKaxuTe, Ha Kakoi N3 npeaoXeHHbIX NoCTpaLmia
N3006paxeH CNOXHbli 0O bEKT.

Tema 2. Mogenb paHHbIX ons aTpubytmBHon nHcpopmaumn. NMpepcraBneHne atpmbyTMBHOM
umHcpopMaLum B pensiLMOHHOW MOLENN JaHHbIX (CnyYyal HEeCKONbKUX Tabnuu). 93biK 3anpocos
SQL B pensiumoHHOW MoAeNnn AaHHbIX.

OTHET , NPUMEPHbIE BOMPOCHI:

CTyneHTy npegnaraeTtcs 3anofiHUTb 3NEKTPOHHbIN rnoccapuin onpeaeneHnsaMm TePMNHOB,
OCBEILLEHHbIX Ha NEKUMN.

YCTHbIA ONpoC , NPUMEpPHbIE BOMPOCHI:

[MprMepHbI BONPOC: YKaxuTe WwKany n3aMepeHns atpubyTUBHbLIX OaHHbIX "MarHuTyga 3eMnsiTpsiceHus
no wkane Puxtepa". CTyaeHTy npegnaraetcs HanucaTb 3anpoc Ha sa3bike SQL ana peweHuns
rMocTaB/eHHON 3aaayn.

Tema 3. npOCTpaHCTBeHHbIe OTHOLUEeHus. 3aI'IpOCbI Anga n3sefedyeHusda umpopmauuu C yyeTOM
NMPOCTPAHCTBEHHbIX OTHOLLUEHUN.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

CTyneHTy npennaraeTcs BbiMOMHUTL CAMOCTOSITENbHYIO KOHTPONbHYIO paboTy no Teme
MPOCTPAHCTBEHHbIX OTHOLEHWA Mex Ay 06bekTaMu, No pe3ynbTatam KOTOPOoi 0dopMasieTCs OTHeT.

Tema 4. OnepauunoHHas cocTtaBnsilow,aa BeKTopHbix N'MC. Cpeacrea Tematnyeckomn
KapTtorpadouum.

KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

CTyneHTy npenanaraeTcs BbiMOMHUTL CAMOCTOSATENbHYIO KOHTPOMbHYIO paboTy C MCMONb30BaHNEM

NHCTPyMeHTa "bydoep”, "cnusiHue", "obpeska", no pedynbTaTaM KOTOPOI CTPOUTCS TeMatuyeckas
KapTa u opopmnsaeTtcs oTyer.

Tema 5. BocnonHeHne AaHHbIX ANSA pacTpoOBOro npeacrasneHns ""cpusmnyeckux nonen'.
OTYeT , NPUMepPHbIe BOMPOCHI:

CTyneHTy npennaraeTcs 3anofHUTb 3NEeKTPOHHbIN rnoccapuii onpeaeneHnsiMu TEPMIHOB,
OCBELEHHbIX Ha NeKUnn.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

MpuMepHbIil Bonpoc: Kakm MeTooM BOCMOMHEHNS AaHHbIX HY>XXHO BOCMO/Ib30BaTbCS, 4TOObI
NONy4YnTb PACTPOBYIO KapTy, rae B KaxXaow svelike 6bin 6bl ykasaH JOMUHUPYIOWWIA 3arpsa3HmTesb
Bo3ayxa? B kayecTBe NCXOAHbIX AaHHbIX - KOOPAMHATBI TOYEK, rae Obiny NpoBeaeHbl N3MEePeHUs ¢
yKa3aHWeM BbISIBIEHHOTO OOMVHUPYIOWEro 3arpsi3HmMTens.

Tema 6. T'NC kak cneuvanuanpoBaHHas MH(pOpMaLMOHHAs cucTema.
Tema 7. OneMeHTbl MOOENU AaHHbIX
Tema 8. BHellHee v BHYTpeHHe npeacrasneHne nNpocTpaHCTBEHHOW MHdpopMaLumn

Tema 9. PacTpoBas moaenb NpOCTPaHCTBEHHbIX AaHHbIX U NpeacTaBeHne NPOCTPaHCTBEHHbIX
DaHHbIX B HEeW.

Tema 10. OnepauvoHHas coctasnsowasa F'MC aona pactposon moaoenu AaHHbIX.
Tema 11. Onepauuu B NoKanbHOM OKHe, U peLlaeMbie C UX MOMOLLLbIO 3a0auM.

Tema 12. Onepauum ¢ o6bekTaMm U onepawmm B 10OKalbHON OKPECTHOCTU B pacTpoBOM MOOENN
AaHHbIX, U peLlaeMble C UX MOMOLLLbIO 3aJayu.

Tema . UToroBasi oopma KOHTpOns
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Mporpamma omcuunnmHel "IeonHdopMaumoHHble cuctemsl”; 05.03.06 Skonorus n NPUPOAONONbL30BaHNE; OOLEHT, K.H. (BOLEHT)
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Tema . UToroBasi oopma KOHTpOns

MprMepHbIe BOMPOCHI K 3a4ETy U 9K3aMEHY:

TekywWwuii KOHTPOMb YCNEBAEMOCTU 1 KOHTPOJb BbIMOMHEHNS CAMOCTOSTENIbHON paboThl
OCYLLECTBNISAIOTCA MYyTEM YCTHOIO ONpoca CTyAEHTOB Ha NeKUMnsxX, MPOBEPKN PELLEeHNA Ha
npakTnyeckux 3aHaTnsx. CamoctositenbHas paboTa cTyaeHToB npeanonaraet npopaboTky
TeopeTnyeckoro Matepuana n pas3sutme NpakTUYeckmx HaBblkOB C UCMONMb30BaHWEM OCHOBHOW U
[OMONHUTENbHOW nuTepaTypbl U IHTEPHET-MCTOYHNKOB, & TakXe BbINOJIHEHNE KOHTPONIbHOIO
3apaHus (MNpunoxeHwve 1).

an/IMepr BOMpoOCOB atTecTtaunn no NToram oCBOEHNA ONCUUNNNHDIL

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

"eokoanpoBaHue, oblwee NoHATUE. TEXHONOrNS FEOKOANPOBAHUS U UCNOMNb3yeMble MeToAb! 1
TeXHUYeckne cpencTea. Tononornyeckoe 1 no-o6 bEKTHOe reokoanpoBaHUe, ero Ha3HayveHne u
CTPYKTYpbl AaHHbIX. Brapl ownbok.

KapTorpadguyeckne CTpykTypbl JaHHbIX B BEKTOPHON MO4enn AaHHbIX. PazaeneHne
NPOCTPaHCTBEHHOM 1 aTPUBYTUBHON MHGIOPMALIMK 1 UX CBSI3b; BHYTPEHHEE NpeacTaBneHune.

LaHHble HyﬂeBOIZ pPa3MepHOCTH (TO‘-IKI/I, MeTKI/I) N X ncrnosib3oBaHmMe. O,EI,HOMeprIe JaHHblE (J'II/IHI/II/I,
KO/bLUa, apKVI) N nX Ncriosib3oBaHmMe. rlpOCTbIe N CNOXHbIE 0O BEKTDI. BHyTpeHHee N BHElWlHEeEe
npeancrtaBjieHne.

LByxMepHble AaHHble (06nacTu, NONWIroHbl) 1 UX NCNONb30BaHMe. MNpocTbie K CNOXHble 06bEKTDI.
BHyTpeHHee 1 BHelwHee npeacTaBneHne.

MNpencrasneHne atpnbyTMBHOM MHCpOPMALMM B PENSLLMOHHOM MOAENN AaHHbIX (ClyyYai 0O4HOM
Tabnuubl). 3anpockbl BbIOOPKM € rpynnMpPOBKON (arperaumeit faHHbIX) Ha s3bike SQL.

MpencTasneHvne atpnbyTMBHOM MHCpOPMaLMM B PENSILMOHHOM MOAENN AaHHbIX (CyyYai 04oHOM
Tabnuubl). MpocTble 3anpocbkl BbIbopkK Ha s3bike SQL.

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

3anpocsbl BbIbopky Ha s3bike SQL ¢ ncnonb3oBaHmne NPOCTPaAHCTBEHHbIX AAHHbIX.

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

OcHoBHble BUAbI onepauuii afisi OTAeNbHbIX 06 EKTOB B BEKTOPHON MOAENN AaHHbIX U pellaemble ¢
NX NOMOLLbIO 3a4a4u (MepekoanmpoBKa, Bblbopku, cnusiHne ob6bekTos, bydpepsi).

CpencTea TeMaTnyeckoin kapTorpadum - kaptorpaguyeckoe npeactaBneHne atpmbyT1BHbIX
LaHHbIX B BEKTOPHOW MOLENM (BapuaHTbl 415 PasnnyHbIX CO4eTaHUn 06 bEKTOB U aTprbyToB).

BocrnonHeHne gaHHbIX Ang pacTpoBoro npeacrasneHns "dgousndeckux nonen”. Metogpl
NHTepnonauum n annpokcumaumn. lNepekpectHas npoeBepka Kak OLeHKa KadyecTsa UHTepnonaumm n
annpokcumauunu.

7.1. OcHOBHas nuTeparypa:

1.M'eonHdgopmatuka. Knura 1. : yuebHUK Ans CTyAEHTOB BbICWNX y4EOHbBIX 3aBeAEHMI , 0OY4atOLNXCS
no cneumansHocTaM 'Teorpadus’, 'Skonoruns’, 'Tipupononons3osanue', 'Teoakonorns', TlpuknanHas
nHgpopmartuka (no obnactam)' / E. I'. Kanpanos, A. B. Kowkapes, B. C. TukyHOB v Op.; nog, pen.
npod. B. C. TukyHoBa .- 3-e n3ga., nepepab. n gon. - Mockea : Akagemus, 2010 .- 391c.

2.M'eonHpopmaTuka KHural: yqebHuk / [E.I". Kanpanos, A.B. Kowkapes, B.C. TukyHoB 1 ap.] ; noa
pen. npod. B.C. TukyHoBa .? 2-e uag., nepepab. n gon. ? Mocksa : Akagemus, 2008 .? ; 373c .?
ISBN 978-5-7695-4199-5 ((8 nep.)) , 2000.
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3.M'eonHpopmaTuka. KHura 2. : y4ebHUK onsi CTyAeHTOB BbICIIMX yHEOHbIX 3aBeOeHUiA , 0Byyatowmxcs
no cneumansHocTaM 'Teorpadus’, 'Skonoruns’, 'Tlpupononons3osanue', 'Teoakonorns', TlpuknagHas
nHgpopmatuka (no obnactam)' / E. I'. Kanpanos, A. B. Kowkapes, B. C. TukyHOB v Op.; Nog, pen.
npodp. B. C. TukyHosa .- 3-e nsna., nepepab. n non. - Mockea : Akanemus, 2010 .- 426¢. - ISBN
978-5-7695-6821-3 ((B nep.)) , 2500.

4.eonHpopmatuka Knura2: yuebHuk / [E.I". Kanpanos, A.B. Kowkapes, B.C. TukyHoB u op.] ; nog,
ped. npocp. B.C. TukyHoBa .? 2-e n3ga., nepepad. n gon. ? Mocksa : Akagemus, 2008 .7 ; 379¢ .?
ISBN 978-5-7695-4199-5 ((8 nep.)) , 2000.

5. YuebHas nporpamma GISPROG : yueb.-meTon. nocobue / KazaH. roc. yH-T, Pak. reorpadomm un
akonoruu ; [cocT.: A.A. Casenbes, C.C. Myxapamosa, A.l". NuntoruH] .- Kazasb : [K'Y], 2007 .- 13 c.

6. YuebHas nporpamma GISPROG : y4eb.-metoq. nocobue / KasaH. roc. yH-T, @ak. reorpacoun n
akonoruu ; [cocT.: A.A. CaBenbes, C.C. Myxapamosa, A.l". NuntoruH] .- Kasanb : [KI'Y], 2007 .- 13 c.-
URL: http://kpfu.ru/docs/F531437439/gisprogDoc2005_2.pdf

7. MpOCTPaHCTBEHHDI aHanNn3 B PacTPOBbIX FEOUHEOPMALIMOHHBIX cUcTeEMax : y4eb.-MeTou.
nocobue / coct.: A.A. CaBenbes, C.C. MyxapamoBa, A.I". MuntoruH ; KasaH. roc. yH-1, dak.
reorpadoun n akonorum .- Kazasb : KasaH. roc. yH-t1, 2007 .- 28 c.

8. MNpocTpaHCTBEHHbIN aHann3 B pacTPOBbIX FrEOMHPOPMALMOHHBIX CUCTEMAX : y4eb.-MeTon,.
nocobue / coct.: A.A. CaBenbeB, C.C. MyxapamoBa, A.l". MuntoruH ; KasaH. roc. yH-1, dak.
reorpadoun n akonorum .- Kasasb : KasaH. roc. yH-t1, 2007 .- 28 c. - URL:
http://kpfu.ru/docs/F2062944544/gisprogDoc2005_1.pdf

9.['eocTatnCTNYECKNA @HANU3 OAHHbLIX B 9KONOrMK 1 NPMPOL0Nonb30BaHM (C NPUMEHEHMEM NakeTa
R) : y4uebHoe nocobue / KasaH. (Mpuonx.) denep. yH-T, VIH-T akonormum u reorpacoum ; [aBT.-COCT.:
n-p 6von. Hayk, npocp. A. A. CasenbeB 1 ap.] .- KasaHb : KasaHckuin yHmeepcutet, 2012 .- 120 c.

10. 'eocTatMcTUYECKU aHANM3 OaHHbIX B 9KONOrMN 1 NPUPOLONOIb30BaHUU (C MPUMEHEHMEM
naketa R): YuebHoe nocobue / A.A. Casenbes, C.C. Myxapamoga, A.I". MunioruH, H.A. Yuxnkosa. -
KasaHb: KasaHckuin yHusepcutet, 2012. - 120 c.- URL:
http://kpfu.ru/docs/F1335879666/saveliev2012_geostat.pdf

6. bnmHosckas 5.10. BBeaeHue B reonHOpMaLMoHHble cucTeMbl: YuebHoe nocobue / 4.10.
BnunHosckag, [.C. 3agos. - M.: ®opym: HALL UHPPA-M, 2014. - 112 c.: 60x90 1/16. - (Bbicwee
obpasoBaHue: bakanaepwuar). (o6noxka) ISBN 978-5-91134-698-0 -
URL:http://znanium.com/bookread.php?book=428244

7. Ymxukosa H.A, MunioruH A.T"., Casenbes A.A., Myxapamosa C.C. [(eOUHOpMaLMOHHbIE CUCTEMBI
- 1.2: aNeKTPOHHbI 0bpa3oBaTenbHblii pecypc ans 6akanaBpos Mo creunanbHOCTK 'SKonorms u
npupogonons3osaHue' , 2012.(http://tulpar.kpfu.ru/course/view.php?id=500)

7.2. lononHutenbHasa nuteparypa:

1. OCHOBbI NPOCTPAHCTBEHHO-BPEMEHHOMO NPOrHO3MPOBAHNS B FEOMHADOPMATUKE[DNEKTPOHHBbIN
pecypc] / 'vtuc B.I'., Epmakos B.B. - M. : ®USMATIINT, 2004. -
http://www.studentlibrary.ru/book/ISBN5922105124.html

2. JloBuos, [.A. N'eonHGOpMaLIMOHHbIE CUCTEMbI [DNEKTPOHHbIN pecypc] : y4eb. noc. / [.A. JloBLOB,
A.M. YepHbix. - M.: PAT1, 2012. - 192 c. http://znanium.com/bookread2.php?book=517128

3.BeeneHune B reomHpopMaLmoHHble cucTtemel: YuebHoe nocobue / A.10. bnnHoeckas, [.C. 3anos.
- M.: ®opym: HALL NHdgopa-M, 2013. - 112 ¢.: 60x90 1/16. - (Beicwee obpazosaHue: bakanaspuar).
(obnoxka) ISBN 978-5-91134-698-0. - URL: http:/znanium.com/bookread2.php?book=372170

7.3. UHTepHeT-pecypcChbl:

"MC-accoumauus. - http://www.gisa.ru/
OTkpbITble faHHble NO Knumary. - http://www.worldclim.org

3AEKTPOHHELBH
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MpoekT Openstreetmap. - http://www.openstreetmap.org

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

Caiit reonoruyeckoii cnyx6bl CLUA. - http://earthexplorer.usgs.gov
Cait coobuwectsa 'uc-nab - http:/gis-lab.info

Cant doupmbl Jata-nntoc - http://www.dataplus.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve AncuUMnvHbl "MeonHIOPMaLMOHHbIE CUCTeMbl" npeanonaraeT UCnonb3oBaHne
cneqylollero MatepranbHO-TEXHUYECKOro obecneyeHms:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMM BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TaKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenofaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasatenb MMeeT BO3MOXHOCTb NIErko
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHus, B TOM YACNE C UCMOIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYMN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMboTEPHON ceTn KDY n
Haxo4sTCs B €4MHOM OOMEHe.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaB/eH CTyAeHTaM.
OBC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANTNGIULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMNPOBAH C y4ETOM BCEX
N3MEHeHN 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u nsgaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMsM doefepanbHbiX roCyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

KomnbioTepbl € yCTaHOBAEHHBbIMU OCOUCHBIMK NakeTaMun 1 reonHopmaunoHHbiMu cuctemamm GISPrg
n Maplnf, npoekunoHHoe 060pynoBaHNE B KOMMbIOTEPHOM Knacce.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHnto 05.03.06 "Skonorusa n NpMpoaononbL3oBaHue" .
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Mporpamma omcuunnmHel "IeonHdopMaumoHHble cuctemsl”; 05.03.06 Skonorus n NPUPOAONONbL30BaHNE; OOLEHT, K.H. (BOLEHT)
MyxapamoBa C.C. , cTapuwwuii npenogasarens, 6/c Muntorvd A.I"., npocbeccop, A.H. (npodoeccop) Casenbes A.A. , LOLEHT, K.H. Yuxukosa
H.A.

ABTOpP(bI):
Myxapamosa C.C.
Muntorun A.T.
Casenbes A.A.
Yumxunkosa H.A.
" 201 .

PeueH3eHT(bl):
3apwunos LL.X.
v 201 __ .
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