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Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Myxapamosa C.C. kadenpa
MOLENNPOBAHUS 3KONOrMYEeCKNX CUCTEM oTaeneHune akonorum , Svetlana.Mukharamova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

NOAroTOBKA K HAy4YHO-UCCNenoBaTeNbCKOM AeATeNbHOCTU, CBA3AHHOW C U3YYEHUEM U YNCTIEHHBIM
onvcaHneM NPUPOOHbIX ABNEHWIA, pacnpeneneHHbIX B NpocTpaHcTBe. B pe3ynbtarte ocBoeHus
OAHHOW OUCUMNINHBI OONXHbI ObITb OCBOEHbI METOAbI FEOCTaATUCTMKUN 1 NPUOBPETEHBI HABbIKM
paboTbl C NPOrPaMMHbIMUK CPENCTBaMM aHanM3a 1 MOAENMPOBaHNS MPOCTPAHCTBEHHbIX JaHHbIX MPW
NpoBeOeHUN CCNenoBaHnii B 06nacTy 9KONorMmn, NPUPOOONoNb30BaHNS, a TakXXe B CMEXHbIX
obnacTax.

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.4 NpodeccrnoHanbHbIin" 0CHOBHOW
obpasosatenbHoi nporpammbl 120700.62 3emneyCTpONCTBO M KagacTpbl 1 OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 3 Kypce, 6 ceMecTp.

OucunnnuHa "MooenupoBaHue 1 aHanna NPoCcTPaHCTBEHHbIX AaHHbIX" (B3.10B.2) oTHocuTCS K
avcumnanHam no Belbopy YacTu y4ebHoro unkna b3 "MpodoeccrnoHanbHble AucUMnInHbl" npodouns
"MogenvnpoBaHue B akonormn". Ee nsyyeHune 6asvpyetcs Ha 3HaHNSX U YMEHUSX, BbIpabOTaHHbIX Npu
npoxoxaeHuu kypca "M'MC B akonornm 1 npMpoLononb3osaHnn", "Teopus BepoSTHOCTEN U
maT.ctaTucTmka" 6a3oBoi yacTu uukna b2 "MatemaTnyeckne n ectecTBeHHOHAY4YHble ANCUMMANHDI",
Kypca "CtaTtnctmyeckas obpaboTtka 1 aHanv3 faHHbIX" BApUaTUBHON YacTu 3TOr0 LMKa, KypCoB
"PeweHune npakTnyeckux 3agady sKkonorum u npupogononb3osaHus cpeactesamm MNC",
"reonHpopMaLmoHHble B 1 KoMNblOTEPHOE KapTorpadguposaHme” 6a3oBoii Yacth uukna b3
"lMpogoeccunoHanbHble ANCUUNANHDBI".

3HaHUS 1 yMEHWS, NOMYYEHHbIE NPU U3YYEHUN OAHHON ONCUMMIUHDI, N3y4aeMon B NOCNegHEM
cemecTtpe bakanaspuara, Heob6x04MMbI MPW BbINOIHEHWM AMMIOMHbIX PpaboT, Tpebytowmx
NpoBeLEeHNS reoCTaTUCTUYECKOro aHanmsa AaHHbIX, MOAeNnpoBaHna
NPOCTPaHCTBEHHO-pacnpeneneHHblX nepeMeHHbIX. JducumnnnHa ocsamsaeTcs Ha 4-0M kypce (8
cemecTp).

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:

PacwmdppoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N

OK-1 BnafeTb KyNnbTypOi MblWweHns, CNOCOOHOCTbIO K 0606LWeHuto,
(0bLwekynbTypHbIE aHanmay, BOCNpUATUIO MHpopMaLnK, NOCTAHOBKE LIENN U
KOMneTeHuunm) BbIOOpY NyTein ee 4OCTUXEHUS

NOHMMAaTb CYWHOCTb U 3HAYeHne NHdhopMaunmn B passmTum
OK-12 COBPEMEHHOI0 NHGOPMALIMOHHOrO 0bLwecTBa, Co3HaBaTb
(0bLWeKyNnbTypHbIE 0ONacHoOCTW 1 yrpo3bl, BO3HMKAIOWME B 3TOM NpoLecce,
KOMMeTeHuunn) cobnonaTtb OCHOBHbIE TpeboBaHMs NHOPMALMOHHOWA

6e30nacHOCTW, B TOM YUC/e 3aWmnTbl rOCY4aPCTBEHHON TalHbI
OK-13 BnafeTb OCHOBHbIMM MeToAamu, crocobamm 1 cpeactesamu
(OBILEKyNbTYPHbIE NoNy4YeHus, xpaHeHus, nepepaboTkn NHgopMaLUun, UMeTb

yneryp HaBbIK PaboTbl C KOMMbIOTEPOM KakK CPEenCTBOM yrpaBieHusl

KOMMeTeHuun) -

NHpopMaLnen
OK-2 METb NOrMYECKN BEPHO, apryMEHTUPOBAHHO N ICHO CTPOUTb
(0BuwiekynbTypHele yCTH o n I'II/ICbMeHHpIO ’etﬁay P '
KOMMeTeHuunn) ycTHy ylop
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
nMeTb 6a30Bble 3HAHUS B 0bnacTtu nHpopMaTmKmM K
COBpPEMEHHbIX reonHPOPMaLIMOHHbIX TEXHONOrumn, BnageTb
OK-6 HaBblKaM NCMNOMb30BaHNA NPOrpaMMHbIX CPEnCTB U p8.60TbI B
KOMIMbIOTEPHbIX CETAX, YMEHNEM CO30aBaTb 6a3bl AaHHbIX U

Lncpp komneteHLUN

(ObuwekynbTypHbie ncnonb3oBaTb pecypchbl VIHTepHeTa, BnaneTb
KOMMeTeHuunn) FUC- _ 6 o
TEXHONornsiMmn; ymeTb paboTatb ¢ MHgopMaunern na
PasNNYHbIX NICTOYHUKOB AJ1S1 PELEHUS NPOPECCHMOHANBHBIX U
coumanbHbIX 3aay
obnanatb 6a30BbIMU 3HAHMAMU B 06NaCTV oyHOaMEeHTaNbHbIX
MK-1 pasnenoB MatemMaTuku B 06beme, HE06X0OMMOM AN15 BNaneHus
(NpogpeccuoHanbHble MaTemMaTU4ecKnM annapaTtoM SKOMOrn4ecknx Hayk, ons
KOMMeTeHLMN) 06paboTkn NHOPMaLIMK 1 aHann3a AaHHbIX N0 3KONOrK 1
NPUPOLOMNONb30BAHUIO
obnapatb 6a30BbIMM 3HAHVAMM OyHOAMEHTANbHbIX Pa3aenoB
PU3NKK, Xumnn 1 bronornm B 06 beme HeObXoOMMOM ANs
OCBOEHUS PUNYECKUX, XUMUYECKMX N BMONOrMYecKmX OCHOB B
3KOM0OrMM 1 NPUPOLONONb30BaHNN, MMETb NPEACTaBNEHNE O
MK-2 COBPEMEHHOM eCTeCTBEHHOHAaY4YHOW KapTuHe Mupa, Bnagetb
(npodhbeccuoHanbHble MeToAamy XMMUYECKOro aHannsaa, a Takxxe Mmetogamu otbopa u
KOMMEeTeHLMN) aHanmnsa reonornyeckux n buonornyecknx npob, MMeTb HaBbIKK

noeHTnrKaLmm n onucaHns dronorn4eckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHbIMM METOAAMW KONNYECTBEHHOM
06paboTkn nHopmaL MK, BKIYas NCronb30BaHne MeTonoB
NPVKNanHON CTaTUCTUKN N TEOUHADOPMALIMOHHBIX TEXHONOT WA

3HATb OCHOBbI MPUPOOONONb30BAHNA, 3KOHOMUKN
NpPVPOLONOoNb30BaHNS, YCTOMYMBOrO pasBmUTUS, METOLOB
OLIEHKM 1 MPOrHO3MPOBaHNS BO3OENCTBMS HA OKPYXatoLyto
NK-6 cpeny, NpaBOBblIX OCHOB NPUPOLAONO0b30BAHUSA N OXPaHbI

OKpyXatowein cpebl, ObiTb CNOCOOHBIM MOHUMATb, U3naratb U
KpUTUYeCckn aHanmanposaTb 6a30By0 MHGOpMaLMIo B obnacTu
9KONOrnv N NpUpPoaononb3oBaHNs, B TOM YACHE, C
NCNONb30BaHNEM METO40B MATEMATUYECKON CTATUCTUKN,
reouHopMaLMOHHbIX TEXHONOMMA N MaTeMaTnyeckoro
MOOENNPOoBaHMs

(npodhbeccmoHanbHble
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

TEOPETNYECKME OCHOBbI IMHENHON reocTaTUCTMKKN, oopMann3aumio N3y4aemMoro siBNeHnst B pamkax
BEPOSITHOCTHOW (CTOXaCTUYECKOR) MOAENN, NOPSAAOK NPOBEAEHNS aHaNn3a U MoAeNMpoBaHus
NPOCTPaHCTBEHHbIX JaHHbIX.

2. DONIXEH yMeTb:

CcamMoCToATENbHO OOPMyNMPOBaTh 3a4ayu, BolbMpaTtb NOAXOASIWNE METOALI FE0CTATUCTUYECKOrO
aHanmaa u MoL4ENnPOBaHNS, MPOBEPSATb BbIMOIHEHWE YCNOBUIA X NMPUMEHEHUS, BbIONPATb
nporpaMMHble CPeacTBa, peanmaytowmne 3T MeTobl.

3. OONXEeH BnageTb:

HaBblkaMy PaboTbl C KOMMbIOTEPHBIMU NPOrpamMMamMmn CTaTUCTUYECKO 06paboTkn OaHHbIX,
reocTaTMCcTM4EeCKOro aHanmsa, NoCTPOEHMs MPOCTPAHCTBEHHbIX MOAENEA.

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FTOTOBHOCTb:
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4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl
Paagen ayauTOpHOM paborThbl,
N i Cowecmlememl  MURAGGIP  [Teouse gepe
MpakTnueckumelllaboparopHole
Jlekumn 3aHATUSA paborbl

Tema 1. OCHOBHbIE

MOHATUSA

FTEOCTATUCTUKI. YCTHbIA ONpocC
1'METO,£I,I:>I 6 1-2 10 0 0

MTEOCTATUCTUYECKO[ O

MO LOEJTMPOBAHWA.

Tema 2. .

NMPEOBAPUTEJIbHbIA KOHTpONbHas
2.|AHAIT3 N 6 3-5 2 15 0 paboTta

OBPABOTKA

JAHHbIX.

Tema 3.
3.|BAPUOrPAMMHbIV 6 68 | 6 11 0 oTHeT

AHANTN3 OAHHDbIX.

Tema 4. oTyeT
4 |T’EOCTATUCTUYHECKOE 6 9-10 2 10 0

MOLETMPOBAHWE.

Tema 5. MAKET

NMPOCTPAHCTBEHHOIO KOHTPONbHAas
5.|AHATTM3A U 6 11-13 4 10 0 paboTa

MOLOETMPOBAHUSA

SURFER.

Tema . ITtoroeas 9K3aMeH
" |doopma KoHTpONSA 6 0 0 0

Ntoro 24 46 0

4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. OCHOBHDbIE NMOHATUA TEOCTATUCTUKWU. METO bl TEOCTATUCTUYECKOI'O
MOOE/IMPOBAHUA.

nekuunoHHoe 3aHsitne (10 4aca(os)):

PernctpaumoHHbin Homep 2124214
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OCHOBHbBIE NOHATUA TEOCTATUCTUKI. Cny4aiiHble BENUYMHBI, MPOCTPaHCTBEHHbIE
NnepeMeHHble, cryyanHble yHKUMN. MOMEHTbI, UCNONMb3yeMble B IMHENHOW reoCcTaTUCTUKE.
dprogunyHocTb. ['MnoTesa craumoHapHoOCTU. MHOroMepHble rayccoBble CrydarHble gOYHKLMM
(MynbTUHOPManbHOCTL). YcnoBue nonoxuTtenbHon onpeaeneHHoctn. METO bl
MTEOCTATUCTNYECKOIO MOLOEJTMPOBAHUSA. OcHoBHasg 3anayva reoctatuctuku. MNMpocton
KPUrMHr. KpUrmvHr ¢ HeM3BeCTHbIM MatoxuaaHnem (opavHapHbIA, yHUBepcanbHbin). [apameTpbl
kpurnHra. OueHka kadectsa mogenun. Kaptorpaduyeckas susyanusauuns mogenu. OrpaHnyeHms un
NPEeAanonoXeHUs reoctTaTucTuky (YCnoBus, HeobxoaAMMble AN MPUMEHEHNS Fe0CTaTUCTUYECKUX
METO0B).

Tema 2. MPEOBAPUTE/NIbHbIN AHANTU3 N OBPABOTKA OAHHbIX.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MPEOBAPUTENbHbLIV AHANN3 1 OBPABOTKA OAHHbIX. O6uwas cxema NnposeaeHns
reocTaTUCTMYECKOro aHanmaa n MmoaenuposaHns. Busyanusaums seibopku. Jeknactepusaums.
MNpoBepka BbIMOMHEHUS YCNOBUIA (OrpaHNYEHNIA U NPEANONOXeEHWNA), HEOOXOANMbIX ANS NPUMEHEHUS
reoctatucTnyeckmx MetonoB. CtatucTnyeckoe onvcaHne aaHHblX. AHann3 NPOCTPaAHCTBEHHOMO
TpeHaa. lMpoBepka MyNnbTUHOPMANBHOCTMW.

npakTnyeckoe 3aHsitne (15 yaca(os)):

MNPEOBAPUTESNIbHBLI AHANTN3 N OBPABOTKA OAHHbIX. Pa6oTta ¢ MCXOOHbIMW OaHHbIMM,
hopmumpoBaHme Boibopok 3 BJ. Buayannsaums seibopok cpeactsamu Maplnfo, Surfer, R.
CrartumcTtuyeckoe onucaHmne BbIbopok, npoeepka runotea (Statgraphics, cuctema R). ObpaboTka
LaHHbIX: geknacrtepusauns, dNMMnMHaLmMsa NpoCcTPaHCTBEHHOrO TpeHAa, BblAeNeHne 04HOPOOHbIX
nogmMHoxecTs. [peobpa3oBaHne faHHbIX.

Tema 3. BAPUOTPAMMHbIV AHAJIU3 OAHHbIX.
JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

BAPVOMPAMMHBIV AHANN3 JAHHbBIX. OcHoBHble 3ana4M BApMOrpaMMHOro aHanmaa.
BbibopoyHas oueHka Bapuorpammel. lNapametpbl NOCTPOEHNS 3KCNEPUMEHTaNIbHOM Bapuorpammbi.
h-rpadgovku. [NoBepxHOCTb Bapuorpammbl. Bapuorpamma no HanpasneHuo. PaHr, nopor, BnoXeHHble
CTPYKTYpbl. OphekT camopoakoB. AHM30TpOoNUs. AHann3 1 nHTepnpeTaums rpadukos
Bapuorpammbl no HanpasneHnaMm. MogenvposaHue Bapuorpammbl. basncHbele mogenu. iHgukaTtop
KayecTBa COOTBETCTBUS MoAenu. VIHTepakTMBHOE MOAENMpPOBaHMe BapuorpamMmsl - mporpamma
VarioWin, naket R. [Npumepbi.

npaktnyeckoe 3aHsitne (11 yaca(os)):

BAPVOMPAMMHBIV AHAN3 JAHHBIX. MocTpoeHne skcneprMeHTanbHo Bapyorpammbl
cpencteamu nporpammbl VarioWin n naketa R. NoctpoeHune h-rpagorkos, NOCTPOEHNE NOBEPXHOCTH
Bapuorpammsbl, ee Bu3yanmsaumns n aHanus. [loctpoeHre n aHanna sapmvorpamMm no HanpasneHUsIM ¢
y4yeToMm aHuzoTtponun. Co3aaHme Mogenn BapmorpamMmbl C UICMOIb30BAHNEM NOAXOAAWMX 6A3MCHbIX
mogzeneii. Pabota ¢ nporpammoii VarioWin n nakeTtom R.

Tema 4. TEOCTATUCTUYECKOE MOOEJIMPOBAHME.

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

MTEEOCTATUCTUYECKOE MOLOETMPOBAHUE. OueHka ocTatkoB METOAOM OPANHAPHOMO
KpurnHra. OueHka NnpoCTPaHCTBEHHOrO TpeHaa Ha ocHoBe mogenu TpeHaa. OueHka
NPOCTPAHCTBEHHOW NEPEMEHHON U NOCTPOEHME NPOrHO3HOM KapThl. OueHka ka4yecTsa MOOENN.
Mpumep NpyMeHeHnsa reocTaTUCTUYECKMX METOL0B - NMPOEKT TOHHENS NoA Nnponnesom Jla-MaHw:
NoOCTaHOBKA 3a4a4u; AaHHble; peweHne; npoBepka.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

MTEEOCTATUCTUYHECKOE MOLOETMPOBAHMUE. MNMocTpoeHne Mooenn octatkoB METOA0M
OpANHAPHOro KpuruHra. NoctpoeHne NpPoCcTPaHCTBEHHOrO TPEHAA HA OCHOBE MOLENN TpeHaa.
OueHka 13y4yaeMoi NpoCTPaHCTBEHHON NEPEMEHHOI, NOCTPOEHNE NPOrHO3HoM kapTel. PaboTa ¢
nakeTtom R.

Tema 5. MAKET NMPOCTPAHCTBEHHOIO AHAJTU3A U MOLOETUPOBAHUA SURFER.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

{ TPOHHB H
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MAKET SURFER. HasHauyeHune 1 ocHOBHble BO3MOXHOCTU. PopmaTthl gaHHbIX. Anrebpa kapT u
Opyrve onepaunm Haf pacTpoBbiMU CnosMn. INocTpoeHne NPOCTPaHCTBEHHbIX MOAENEN:
noanepXuBaemMble METOAbI annpoKcMaLMm NoBEPXHOCTER, NapamMeTpbl Moaenei. Meton obpaTHbIX
pacCTOsiHUN, METO MUHUMANbHOM KPpUBU3HBI, MeTog Llenapaa, MeTon eCTeCTBEHHbIX COCenen,
MeTon bnuxariwero cocena, NONMHOMMaNbHas perpeccus, MeTol paamnanbHbix 6as3ncHbIX GOYHKLNIA,
TPUaHrynauus, MeTon CKONb3sWero CpeaHero, MeToL nokanbHbIX MONMHOMOB. MeTon KpurnHra
(NPOCTOI KPUTUHF, OpAMHAPHBINA, YHUBEpPCanbHbIA). NocTpoeHne kapTorpaduyeckux oTobpaxeHui,
cnocobbl BU3yanusauum u np.

npaktnyeckoe 3aHsitne (10 yaca(os)):

MAKET SURFER. Pabota c naketoMm SURFER. NocTpoeHne Mogeny ocTatkoB METOLOM
OPLMHAPHOro KpuruHra. NMocTpoeHne NpoCTPaHCTBEHHOMO TPEHAa HA OCHOBE MO4ENN TPeHAa.
OueHka nay4yaemon NpoCTPaHCTBEHHOW nepeMeHHoN. Buayannasauus pesynbtaTa, NOCTPOEHme
NMPOrHO3HOM KapThl.

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
- CDOprI KOHTpoOns
Paspnen Hepensi | camocTositenbHOM [TpyaoeMKoCTb .
N AducumnnnnHbl Ce'\"ec'r':’cemecrpa paboTbl (B wacax) caMOCToﬁ"Te"bHo"
CTYyOEeHTOB padoTkl
Tema 1. OCHOBHbIE
MOHATNA
MTEOCTATNCTUKN. NnoAroToBka K o
1. METOOb 6 1-2 YCTHOMY OMpoCy 18 YCTHbIA onpocC
TEOCTATUCTNHECKO[I O
MOLENMNPOBAHNA.
Tema 2. 5
MPELOBAPUTEJIbHbIN noAroToBka K
2.[AHAJTN3 N 6 3-5 |KOHTpONbHOM 18 Kgg;gganaﬂ
OBPABOTKA pabote P
JOAHHbIX.
Tewa 3. Y noAroToBka K
3..BAPNOIMrPAMMHbIN 6 6-8 oTyer 20 oTyeT
AHAN3 OAHHbIX. y
Teva 4. noaroTtoBka K
4. TEOCTATUCTUNHECKOE 6 9-10 OTfeT 18 oTyeT
MOLOENNPOBAHWE. y
Tema 5. NMAKET
MPOCTPAHCTBEHHOIO noaroToBka K
5.|AHANNSA 1 6 | 11-13 |[KOHTpONbHOIA 18 K‘;‘ggﬁg”b”a"
MOOENNPOBAHUS paboTte P
SURFER.
WNtoro 92

5. O6pa3oBatenbHbie TEXHONMOrMU, BK/IoYasi MHTepPaKTUBHble (pOpMbl 06yYeHUs
- KOMMNbIOTEPHbIE Npe3eHTaunn nekumni;

- UHTEPAaKTMBHbIN OMNPOC;

- NEKUMOHHOE N3N0XEHMNE BKOYaET pa3bop KOHKPETHbIX CUTYaLWiA;

- ON1S peleHns NpakTUYecknx 3anay NCcnosnb3yoTCa KOMMbIOTEPHbIE CUMYNIALIMN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB
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Tema 1. OCHOBHDbIE NMOHATUA TEOCTATUCTUKWN. METOObl TEOCTATUCTUYECKOI'O
MOLOE/IMPOBAHUAL.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

MoBTOpMTbL MaTepuanbl kypca "Teopus BeposTHOCTER 1 MaT.ctatuctuka". MNMpopaboTka
TeopeTn4eckoro martepuana, OCHOBHbIX MOHATUA reoCTaTUCTUKM (KOHCNEKTbl IEKLMIA, OCHOBHAS Y
nononHuTenbHas nuteparypa, VIHTepHeT-pecypchbl), CaMOCTOSATENIbHOE COCTaBneHne Tesaypyca
MNOHSATWIA NO M3y4aeMbiM TeMaM. [MOBTOPUTb OCHOBbLI paboTbl ¢ gaHHbiMM CYB L, npocMoTp 1 BbIGOp
naHHbIX, SQL-3anpocsl.

Tema 2. MPEOBAPUTENbHbIAN AHANTU3 N OBPABOTKA OAHHbIX.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MoBTOPUTL M 3aKpenuTb NpakTUyeckme Haeblku paboTbl ¢ nporpammori Maplinfo (MMNopT TabnnyHbIX
IaHHbIX, CO3aaHNe TOYeYHbIX 06 bEKTOB, MOCTPOEHME TeMaTnieckux kapt, SQL-3anpockbl, B TOM
4yucne NPoOCTPaHCTBEHHbIE, BLIOOP U pefakTMpoBaHne faHHbIX). MoBTOpUTL METOObI ONMcaTenbHOMN
CTATUCTUKK, NPOBEPKN MMNOTES, NOCTPOEHNS MHOXECTBEHHbBIX PErPECCUOHHBLIX Moaenen. NMoBTopuTb
N 3aKpenuTb NpakTUYecKmne HaBbiku paboTbl ¢ Nporpammoit Statgraphics, B cpene ctatmcTnyeckom
cucTtembl R, peannsaunio B HUX ykasaHHbIX MeTo00B. [1pofonXunTb BbINOTHEHNE NHONBUAYANIbHOMO
3afaHns ons nabopaTopHbIX 3aHATUIA 1 caMOoCToATENbHOM paboThl No pasaeny 2. Micnonb3oBaTb
3HaHUS, NONYYEHHbIE Ha NEKUMAX U NabopaTopHbIX 3aHATMAX MO OAHHOW OMCUUMNNINHE, HA 3aHATUSIX
MO CMEXHbIM gucumnanHam. Vicnonb3oBatb OCHOBHYO 1 OOMOMHUTENBbHYIO MTeparypy,
NHTepHeT-pecypcsl. Mpumep 3apaHnii ons nabopatopHbIX 3aHATUN 1 CAMOCTOATENbHOM paboTbl MO
pasgeny 2: 1. Mony4ntb n3 npepocTtasneHHon B BeibopKy, coaepxallyto AaHHble 06 oTMeTKax
KPOBNU 3aA4aHHOro reonormyeckoro nnacta B N Toukax. 2. BeisButb owmbkm nokanmsauum n owmnbku
B CaMMX OaHHbIX: NOCTPOMTb 6a30Byt0 KapTy (KapTy oakToB); NPOBECTM CTATUCTMYECKOE ONUCaHNE
Bbibopkun. 3. NPOBEPUTL BbIMONHEHNE NPELANONOXEHMWI Fe0CTaTUCTMKM (CTALMOHAPHOCTb,
MYNbTUHOPMANbHOCTb) U MPOBECTU HeobXoaMMyo 06paboTKy AaHHbIX (OeKnacTepunsauuio,
9NUMUHALMIO TPEHAA, BblAENEHNEe OOHOPOOHbIX MOAMHOXECTB, Npeobpa3oBaHue). Moarotoeka kK
KOHTPONbHOW paboTe. KoHTponbHas paboTa BbiNONHSETCS B BUAE MUCbMEHHOIO 0T4eTa no
pe3ynbTaTaM BbIMOMHEHMNS UHAVBMOYaNbHbIX 3a0aHniA Ons nabopaTtopHbIX 3aHATUIA 1
camocTosiITeNbHON paboTbl Mo pasaeny 2. HeobxooMMo 0TpasnTb NOCTAHOBKY 3a4a4yu,
nocnenoBaTenbHOCTb AENCTBUIA ONS ee peWweHnsl, NCNoNb30BaHHbIE HA KaXAO0M liare cpeactea
(MHCTPYMEHTBI), 060CHOBATL BLIOOP TEX MW NHBIX CPEACTB, 3HAYEHWIA NAPaMeTPOB 1 MNp.).

Tema 3. BAPUOTPAMMHbBIV AHANN3 OAHHbIX.
OTYET , MPUMEPHbIE BOMPOCHI:

MoBTOPUTL OCHOBHbIE 3aa4X BApMOrpaMMHOro aHannaa, Bblbop napamMeTpoB NOCTPOEHMUS
3KCMepUMEHTaNbHON Bapmorpammbl, MHTEpRpeTaunto rpacorkos Baprorpammbl, 6a3ncHble MOaENN.
HapabartbiBaTb NpakTU4eckmx HaBblku paboTbl ¢ nporpammamm VarioWin, R (noctpoeHue
3KCMNepUMEHTaNbHOM BapmorpamMmel, MOLENMPOBaHNe Bapuorpammbl). Ocoboe BHUMaHUe yoenuntb
NMOCTPOEHUIO NOBEPXHOCTY Bapmorpamm. [1pogonXxuTb BbiNONHEHNE MHAMBUAYANbHOrO 3a4aHns ans
nabopaTopHbIX 3aHATUIA 1 CaMOCTOATENbHOM paboTbl No padaeny 3. Mpu BoiNONHEHME
WHONBMOYaNbHOro 3a4aHNs CTPEMUTBCSA K MOHUMAHWUIO NOTMKN NOCTPOEHUSA pelleHns,
nocnefoBaTenbHOCTU OEACTBUA 1 Lene NCNoNb3oBaHNs Kaxaon npouenypsl. Vicnonb3osatb
3HaHUS, NONyYEeHHbIE Ha NEKUMAX 1 nabopaTopHbIX 3aHATUSX NO AAHHOW AucumnauHe. Micnonb3oBatb
OCHOBHYIO 1 LONOMHUTENbHYIO NuTepatypy, HTepHeT-pecypcol. [pumep 3anaHuin ons
nabopaTopHbIX 3aHATUI 1 CaMOCTOATENbHOW paboTbl No pasaeny 3: 1. MpoBecTV BapMorpaMMHbIii
aHanm3 obpaboTaHHbIX AaHHbIX BbIGOPKM: NOCTPOUTbL U NCCNEA0BaTh AKCMEPUMEHTANbHYIO
Bapuorpammy, onpenenntb HanpasneHns aHM3oTpPonun, NOCTPOUTb MOLENb BAPUOTrPaMMBbl.

Tema 4. TEOCTATUCTUYECKOE MOAEJIUPOBAHUE.
OTYeT , MPUMEpPHbIE BOMPOCHI:
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MoBTOPUTL METOL KPUFMHIa (NPOCTOW KPUIMHF, OPANHAPHDBIN, yHUBEpPCcanbHblin). ObpaTtuTe OCHOBHOE
BHVMMaHMe Ha TO, Kak 3a4at0Tcs napaMeTpbl METOAa, Kak OLEHUTb kKa4ecTBo Moaenei. NMoapobHo
pa3obpaTb NpUMep NPUMEHEHNS FEOCTAaTUCTMYECKUX METOLOB - NMPOEKT TOHHENS NoA, NPONMBOM
Na-MaHw: nocTaHoBKa 3a4aqu; AaHHble; peleHne; nposepka. HapabatbiBaTb NPaKTUHECKNX HABBIKM
paboTbl ¢ nporpammamu VarioWin, R. MNpoAaonxnTtb BbIMOMHEHNE MHANBUAYANBHOMO 3a4aHns ans
nabopaTopHbIX 3aHATUIA 1 caMOCTOATENbHOWM paboTebl No pasaeny 4. Mpu BoiNONHeEHWE
WHOMBUAYANbHOrO 3a4aHNS CTPEMUTBLCS K MOHUMAHMIO NOTMKN MOCTPOEHNS PeLleHNns,
nocnenoBaTeNibHOCTM OEeNCTBUIA U Lienen NCnonb3oBaHus Kax oo npouenypsbl. Vicnonb3osartb
3HaHUsl, NONy4YeHHbIe Ha NeKUMaX 1 nabopaTopHbIX 3aHATUSIX NO AAaHHOW aucumnauHe. Micnonb3oBatb
OCHOBHYIO W OOMONHUTENbHYIO nuTepaTtypy, VIHTepHeT-pecypcol. [pumep 3apaHnin ons
nabopaTopHbIX 3aHATWIA 1 caMOCTOSATENbHOM paboThbl Mo pasaeny 4: 1. MNocTponTe MOAENb KPOBAN
3a0aHHOro reofiorM4eckoro nnacra ong 3agaHHon TeppuTopun NccnenoBaHns ¢ NCNob30BaHNEM
MeToLa KpUruHra ¢ napameTtpamu, onpeneneHHbiM/ B X04e BapMorpamMMHOro aHanmsa, u ¢ y4eTom
Mogenu TpeHaa. 2. MNoctponTb (C NCnonb3oBaHMeM Nporpammbl R) kapTy ¢ oTobpaxeHnem Ha Hel
MOJENV KPOBNU reosIorMYeckoro nnacta u BblbOPOYHbIX TOYEK.

Tema 5. MAKET MPOCTPAHCTBEHHOIO AHAJTM3A U MOOENTMPOBAHUSA SURFER.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3akpennTb NpakTU4eckue Haeblku paboTbl ¢ nporpammolt Surfer (anrebpa kapT u gpyrvue onepauun
Haf4 PacTPOBbIMMK CNOSIMU, MOCTPOEHNE KApTOrpagouyecknx otobpaxeHuid, cnocobbl BU3yanMsaunm un
ap.). MpooonxuTb BbINONHEHVE NHANBUAYANBHOIO 3a4aHNs ANns nabopaTopHbIX 3aHATUIA U
camocToaTenbHow paboTbl No pasaeny 5. MNpu BbINONHEHNE MHANBUAYANBHOMO 3a4aHNS CTPEMUTLCS
K MOHMMaHWMIO NOrMKN NOCTPOEHUS PeELLEeHNs, NOCNenoBaTeNlbHOCTN OENCTBUIA U Lenen
MCNOMb30BaHNS Kax o npouenypsbl. Micnonb3oBaTtb 3HaHUS, NONYyYEHHbIE HA NEKUMSX U
nabopaTopHbIX 3aHATMAX NO AAHHON ONCUMNIIMHE, HA 3aHATUAX NO APYrMM OMCLUNANHAM,
cesa3aHHbIM ¢ [VIC. Micnonb3oBaTb OCHOBHYIO 1 ONONHUTENbHYIO NUTepartypy, VIHTepHeT-pecypchbl.
Mpumep 3apaHnii 4ns NnabopaTopHbIX 3aHATUIA 1 caMoCToATeNbHOM paboTel No pasaeny 5: 1.
lMocTpouTb MOAENb KPOBNM 3342aHHOMO reonorM4eckoro nnacTa ans sagaHHom TeppuTopum
nccnenoBaHUS C UCMONb30BaHMEM METOLA KpUrHra ¢ napametpamu, onpeaeneHHbIMn B Xxoae
BapUOrpamMMHOro aHanusa, u ¢ y4etom mogenu tpeHga. 2. [lloctponTb (C NCNONb30BaHNEM
nporpammbl Surfer) kapTy 3aaHHOro maclwtaba ¢ otobpaxeHneM Ha Heil Moaenn KPoBu
reonormyeckoro nnacrta v BbIbopoYHbIX Touek. MNoarotoBka Kk KOHTPONbHON paboTe. KoHTponbHas
paboTa BbIMONHSAETCS B BUAE NMUCbMEHHOrO OTYETA MO Pe3dynbTataM BbiNONHEHNS MHANBUAYANbHbIX
3a4aHuin onsg nabopaTtopHbIX 3aHATUIA 1 CAMOCTOSTENBHOM paboThl No pasaenam 3-5. Mpw
HanvcaHuy oT4eTa OTPasnTb NOCTAHOBKY 3a4a4n, NOCNenoBaTENbHOCTb AENCTBUI ONS €€ peleHns,
MCMNONb30BaHHbIE HA KaX4OM Wware cpeacTsa (MHCTPYMEHTbI), 060CHOBATL BbIOOP TEX UMM NHbIX
CpencTB, 3Ha4YeHUr napamMeTpos U1 Mnp.

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 9K3aMeHy:

1. MNpocTpaHCTBEHHbIE MEPEMEHHbIE, CryYaiiHble (OyHKUMM. DopManm3aums n3y4yaemblx SBNeHNA B
reoctatucTumke.

2. CTauMoHapHOCTb, 3ProAMYHOCTb 1 MyNIbTUHOPMANIbHOCTb ClyYaiHON COYHKLIMNA.
3. Obwas cxema NpoBeaEeHNs re0CTaTUCTUYECKOrO aHanm3a u MoAeNnmpoBaHus.

4. MpeanonoXeHust U orpaHnYeHns Npy NPOBELEHNN FreoCTaTUCTYECKOro MOLENNPOBAHUS;
Cnocobbl UX NPOBEPKMU.

5. Mpouenypbl NpeasapuTenbHoi 06paboTkn NPOCTPaAHCTBEHHbIX OaHHbIX.

6. Baprorpamma kak Mepa npocTpaHCTBEHHOW CBSA3W; BAPMOrPaMMHbIV aHanms.

7. OueHka Bapuorpammbl - 9KCNepuMeHTanbHas BapuorpamMma; napameTpbl €e noCTPOEHUS.

8. lNoBepxHOCTb Bapmorpammbl, rpadoukn MUSMEHEHUS BapmorpamMmbl No HanpasieHUM.

9. AHann3 n nHTepnpeTauns rpadouKoB SKCNEePUMEHTanbHOM BApMOrpaMMmbl Mo HanpasneHUsM.
10. PaHr, nopor, atpdekT "caMopoakoB", BNOXEHHbIE CTPYKTYpbl, aHU30TpONUS, h-rpadoukm.
11. MNocTpoeHne Moaenv BapnorpamMmbl; OCHOBHblE 6a3MCHble MOAENN.

12. MogenupoBaHue NoBeAEeHNS BAPUOrpamMMbl OKOSIO HynS.
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13. MeTopn KpUrnHra Kkak OCHOBHOM METOL reocTaTUCTMYECKOro MOLENVNPOBAHNS; €ro
MOANCPUKALINN.

14. YpaBHEeHNsa NpoCTOro KpUrnHra.
15. KpurmHr ¢ Hen3BeCTHbIM MaTOXNAAHNEM.
16. lNocTpoeHne NpoCTPaHCTBEHHbIX MOAENEen METOOOM KPUTrMHKa; napaMeTpbl MeToaa.

7.1. OcHoBHas nuTeparypa:

1.Casenbes A.A., Myxapamosa C.C., MNuniorun A.l"., Yuxukosa H.A. F'eocTatncTnyeckunin aHanms
JaHHbIX B 9KOMOrnmn 1 Nnpupoaononb3osaHum (c npumeHeHnem naketa R). - KasaHb: KasaHckun yH-T,
2012. - 120c.http://kpfu.ru/publication?p_id=59674,
http://shelly.ksu.ru/e-ksu/docs/F1387902447/geostat-2012.pdf

2. 'eocTarmcTmyeckunin aHanna gaHHbIX B 3KONOrMU 1 NPUPOLOoNOoNb30BaHMM (C NPUMEHEHNEM
naketa R) : yyebHoe nocobue / KazaH. ([preonx.) coenep. yH-T, IH-T akonorum n reorpacoun ;
[aBT.-cocCT.: A-p 6uon. Hayk, npodp. A. A. CaeenbeB 1 ap.] .? KasaHb : KazaHckuin yHuBepcuTer,
2012 .7 120 c.

3.Zuur A.F., leno E.N., Smith G.M. Analysing Ecological Data. Springer, 2007, 672 p. -
http:/link.springer.com/book/10.1007/978-0-387-45972-1/page/1

4.Casenbes A.A., Myxapamosa C.C., lNvuntorun A.l'. icnonb3oeaHue a3bika R ons ctatmctnyeckon
06paboTkm gaHHbIX. Y4ebHo-MeToamnyeckas paspaboTka.- hitp://kpfu.ru/publication?p_id=59689,
http://shelly.ksu.ru/e-ksu/docs/F1594376599/%ECY%ES5%F2%EEY%E4%E8%F7%EAY%EO_R_2.pdf

5.Mnntorun A.I' .CaBenbes A.A., Myxapamosa C.C Vicnonb3osaHue sa3bika R onsg cratmctmyeckom
06paboTkm gaHHbIX. - KazaHb: N3n-8o K'Y, 2007. - 30c.

6.CaBenbeB A.A. , Myxapamosa C.C., lNuniornH A.I'. OCHOBHble NoHATUSA A3bika R.
YyebHo-meToamnyeckas paspabotka. - http://kpfu.ru/publication?p_id=59687,
http://shelly.ksu.ru/e-ksu/docs/F912705413/%EC%ES%F2%EEY%E4%E8%F7%EAY%EQ_R_1.pdf

7.Munorun A.I" .Casenbes A.A., Myxapamosa C.C. Anekceesa E.A. OcHOBHble NOHATMA A3blka R. -
KazaHnb: 13a-8o KI'Y, 2007. - 30c.

8.0OCHOBbI MH(bOpMATM3aLUMM U MATEMATUYECKOr0 MOAENNPOBAHMS 9KONOMMYECKNX CUCTEM: YUYebHoe
nocobve / B.IN. MewankuH, O.B. Bytycos, A.l'. THayk. - M.: UH®PA-M, 2010. - 357 c.:
http://znanium.com/bookread.php?book=184099

7.2. JlononHuTenbHasa nuteparypa:

1.Oesunc Ox. Ctatnuctmka n aHanna reonormyeckmx ganHHolx / Ix. Oesnc.?M.: Mup, 1977.7572c.

2.['eocTatmcTMyeckuin aHanna gaHHbIX B 3konorum (¢ ncnonb3osaHunem naketra VARIOWIN) :
Yyeb.-meTon. nocobue / KasaH. roc. yH-T. 9konor. gak.; Coct.: A.A. CaBenbes 1 ap. ? KasaHb :
[B.n.], 2002 .? 54c.

3..OCHOBbI reoCcTaTCTNYECKOro aHann3a u MoL4eNMpoBaHns B akonorum: Yueb.-meton. nocobue /
KasaH. roc. yH-T, 9kon. pak.; Coct.: A.A.CaBenbes n ap..?KasaHb: [b.1.], 2002.?38c.:

7.3. UHTepHeT-pecypcChbl:

1 CanTt no reoctatuctuke - http://www.ai-geostats.org

2 CainT pa3paboTynKoB S3blka CTAaTUCTMYECKOro nporpammupoBanms R - http://cran.r-project.org/
3 Cant SURFER - www.goldensoftware.com

4 Cawt cneumnannctos B obnactn 'MC n 433 - http:/gis-lab.info/

5 BubnunoTeka Hay4HoI nutepatypsl - http:/link.springer.com/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)
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OcBoeHve gncunnnuHbl "MogenvposaHme 1 aHanna NpPoCTPaHCTBEHHbIX AaHHbIX" npeanonaraeT
NCMONb30BaHNE CNenyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME 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
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbLIA KOMMbLIOTEP,
NMLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

KomnbioTepsbl ¢ ycTaHOBNEHHbLIM NMporpamMmHbiM obecneyveHmem (FoxPro, Maplinfo, ctatnctmnyeckas
cuctema R, VarioWin ).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BIO n yyebHbiM nnaHom no
HanpasneHno 120700.62 "3emneycTponcTBO 1 KadacTpbl" 1 Npodonno NoAroToBKN
3emMneycTpomncTBO .
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