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BBEJAEHHUE

['eoMmexaHnyeckoe MOJEIUPOBAHNUE — ITPAKTUYECKAS YaCTh U3YyUYEHHUS
OCHOB He(Tera3zoBoii reomexanuku [1, 2], HanpaBiieHHas Ha MPUOOPETCHHE
HAaBBIKOB ITOCTPOCHUS OJJHOMEPHOU F€OMEXAHUYECKOU MOJEIN YCTOUUYHNBO-
CTH CTBOJIa CKBAXXHWHBI B IPOTPaMMHOM IpoAykre Darcy Ha mpumepe oa-
HOTO U3 HEe(PTIHBIX MecTopoxaeHur Pecnyonuku Tatapcrtan. [lanHoe me-
CTOPOXKIECHUE TEKTOHUYECKHU TPUYPOUYECHO K 3anagHoMy CKIoHy FOxHO-Ta-
TapCKOro CBOJA.



1. BHAKOMCTBO C 10 DARCY

1.1 Co3naTh/cOXPAHUTHL/OTKPBITH MPOEKT

Darcy — 3T0 MyJIbTUAMCHMIUIMHAPHAS HWHTEPHpPETAWOHHAS IIaT-
dopma, BKITtOUaromias B ce0s CIeayoNue HHTEPIPETAMOHHbBIE MOTYJIH:

. [Terpodusnueckas UHTEPIIPETALIHS

. ['eonoro-rexnonornueckue uccienopanus (I'TH)

. AHaJIN3 KEPHOBBIX TAHHBIX

. ['eoniornueckast UHTEpPOpPETALUS

. I'eomexanuka

. AHanu3 DaHHBIX

. Nurepnperanus nanasix TPU3

[Tonp3oBarenu Darcy nMerOT BO3MOKHOCTb pabOTaTh KaK C JIOKab-
HBIMM MPOEKTAMU, PACIIOIOKECHHBIMHA HA XKECTKOM JUCKE, TaK U C yIaNEH-
HBIMU TTPOCKTaMU 0a3bl JAHHBIX, PACTIOJI0KEHHOM Ha CEpBEPE.

Jlns Hawana pabotel B mporpamme Darcy HEoOXOauMO 3amyCTHTb
daiin Darcy.exe. Ilocne 3amycka oTkpbiBaeTcs CTapTOBOE€ OKHO IIpoO-
rpammsl (puc. 1).

Puc. 1. CrapToBO€ OKHO MPOTrpaMMBbl



CTtapTOBOE OKHO COJICPIKUT CICAYIOIINE 00JaCTH:

1. TlaHenp HHCTPYMEHTOB CTAPTOBOTO OKHA

2. OO6nacth 0TOOpaXKEHUS MOCICIHUX IMPOCKTOB

3. Craryc aBTOpH3alu

bokoBasi maHens TMPEAOCTABISIET MNOCTYH K CICAYIOIIMM JICHCTBUAM
HaJl TPOCKTaMHU U UX CBOMCTBAM:

. Co3naHue MpoeKTa
. OTKpBITHE TPOEKTA
. CoxpaneHune nmpoekTa

. Hacrpoiiku

. JInuen3usa

. Bepcus Darcy

. Brixon

Jlnst co3nanus npoekTa HeoOXxoauMo HaxkaTh «Co3/1aTh» Ha MaHEeIu
uHCTpyMeHTOB CTtapToBOro okHa (puc. 2).

B okne Co3naHne HOBOTO MPOEKTA 3a1a€TCSl UM POEKTAa U YKa3bIBa-
€TCs IIyTh K ITalKe XPAHEHUS IIPOEKTOB Ha KeCTKOM aucke Ilosb3oBarerns.

JInst 3aBepilieHHs] CO3JaHusA MPOEKTa, HeoOxoaumo HaxaTh «Co-
371aTh», MOCJIE€ Yero oTkpoercs [ naBHoe pabouee OKHO MPOEKTA.

B CozaaHme HOBOTO NPOeKTa X

WMma npoekTa

Hoswiw npoeml

Myt k nanke npoexTa

D:\2023\Darcy\Pabouuii npoext

Knaccudukarop EanHuybl namepenun

® basosbiid Kopnopatuereie ® basosbie Kopnopatuereie

Puc. 2. Oxno «Co31anne HOBOTO ITPOEKTa»



OTKpBITh NPOEKT MOKHO JIBYMSI CIIOCOOAMU:

. HaxxaB OTKpbITh Ha TaHEJIU UHCTPYMEHTOB CTapTOBOTO OKHA U
BBIOpaB HYKHBIN MPOEKT B Manke xpaneHus u3 [IpoBoHuKa;

. BriOpaB npoekT B o6siactu oTodpakenus [locieaHux mpoeKkToB
B CTapTOBOM OKHE MPOTPAMMBI.

JI1st coxpaHeHus OTKPBITOrO MpOeKTa Ha kEcTkoM nucke [Tonb3oBa-
Tels HeoOxoauMo Haxxath COXpaHUTh HA MaHEIU MHCTpyMeHTOB CTapTo-
BOT'O OKHA.

JI1st coxpaHeHUsl OTKPBITOTO MPOEKTa MOJ HOBBIM MUMEHEM HE00XO-
nuMo HaxkaTh COXpaHUTh KaK Ha MaHeIu UHCTPYMEHTOB CTapTOBOrO OKHA
1 BBECTH HOBOE MM B OTKPBIBILIEMCSI OKHE, MPU HEOOXOAUMOCTU yKa3aTh

HOBBIH IMyTb U1 COXPAaHCHUS.

1.2 Anrtepdeiic 11O Darcy
['1aBHOE OKHO MPOEKTA COAEPKUT CIEAYIOIINE dIIEMEHTHI (puc. 3):

. Menro
. [lanens BKIaIOK
. [TaHeb THCTPYMEHTOB IJIABHOTO OKHA, BKJIFOUaromas Jlencrteus

HaJl TaHHBIMA U THCTPYMEHTHI

. bpay3sep npoekra

. Oxkno CBoOiICTB

. Pabouyas obnactb

. [lenTp yBEem1OMIIECHUI

1.  Mento nepeBoaut Ilonb3oBatens B CtapToBoe okHO Darcy pa-
OOTBI C MPOEKTaMHU.

2. Ilanenp BKJIAIOK OTOOpakaeT aKTHMBHBIE paboYMe BKJIAJKH.
Bxitaaku OTKpBIBAIOTCS MPH 3aMyCKE COOTBETCTBYIOIIMX MoAyJiei Ha [la-
HEJIM HHCTPYMEHTOB.

3. Tlanenp HHCTPYMEHTOB OTOOpaXKaeT JOCTYIHbIC ACHCTBUS U UH-
CTPYMEHTHI JiJis pabOTHI C JaHHBIMU. [[aHE b THCTPYMEHTOB IJIaBHOTO OKHA
BKJTIOUaeT JiBe obsnactu — Jlanubie 1 MHCTpyMeHTHI. [1pu 3amycke Kaxaoro
MOJYJIsI OTOOpa)KaeTcsi COOTBETCTBYIOIIASI €My TTaHEJIb HHCTPYMEHTOB.
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4.  Bbpay3sep mpoekTa oToOpakaeT JaHHBIE, XPAHAIIAECS B MPOSKTE.
5. Oxkno CBoMCTB 0TOOpakaeT CBONCTBA BBIJICIICHHBIX OOBEKTOB.

Darcy v.12.5.72 - Pabouni npoexy

\_ )

Puc. 3. ['1aBHOE OKHO ITPOEKTa

6. Pabouas oOnacTe mpeaHa3HauyeHa AJig HEMOCPEICTBEHHOM pa-
00TbI ¢ nanHbIMU. 1o ymomyanuto npu nepetrsiruBanuu (drag&drop) nara-
CeTa WM KPUBBIX B 3Ty 00JIACTh OTKPBIBAETCSI HOBBIN pabOUunil TIIaHIIET.

[Tanens Bkiagok (puc. 4) oToOpakaeT aKTUBHBIE pabOUune BKIIAJIKU.
Bxnaaka ['maBHast oTkpbIBaeT paboyee NpoCTPAHCTBO AJIsl HEMOCPEICTBEH-
HOM 3arpy3KH JaHHBIX U pabOThI C HUMHU.

& & =2 B 20 B K 2 B2 B m M @ ® 68 = & A e

Wmnopr  Jxcnopt poer N 2 = MNetpoynpyroe S pocmotp Awanks
Bt asesc | WITS ML Kansxynsrop r,,.\,:..u Npoueccn L’—“l:\uyhl Knaconpuxarop m Netpodmsnxa MOAEAMpOBaHMe !,;/r‘ leomsemraupn JPXHOCTER  AAHHBIX Python

Puc. 4. I1lagenp BKIAIOK «»

[TaHenb HHCTPYMEHTOB 00ECIICUNBACT OBICTPBIN JOCTYIT K OCHOBHBIM
GyHKIHSIM (pHC. 5,0).



Wmnopr
A@HHBIX

&

Sxcnopt
AAHHBIX

Cepeep
WITS ML

Mnanwer

4

Cwwexa

@

Yeazka

Kanexkynatop

Kpoccnaor

lactorpamma

WUMnNopT AaHHbIX — OTKPLIBAET OKHO ANA BHECEHUA AaHHbIX B NPOEKT

SKCNOPT AaHHbIX — OTKPLIBAET OKHO ANA COXPAHEHMA [aHHbIX BHE NPOEKTa

Cepeep WITS ML - NnpefHa3Ha4eH ANA 3arpy3ky v 06HOBNEHUA AaHHbIX B Npouecce 6ypeHua

MnaHwer - OTKpbIBaeT NyCTON paboyui NnaHweT

ClUMBKa — OTKPbIBAET OKHO CLUMBKM

YBA3KaA — OTKPbLIBAET OKHO YBA3KK

KanbKynsaTop - oTKpbiBaeT Tabnuuy Kanbkynatopa

Kpocc-nnoT — 0TKPbIBAET OKHO KPOCCc-NnoTa

MMcTorpamma - OTKpbIBAET OKHO paboTbl C TMCTOrpaMmMamMu

Puc. 5. OcHoBHbIE (yHKITUU



)

=]
Mpouecce

E}‘

Pepaxropbi

Knaccudpukatop

avé

leomexannka

m

Metpoduanka

| gy |
A
w¥a

leonasurauma

&

Mpocmortp
NOBEPXHOCTEN

Ananu3
AaHHBIX

Python

Bbpaysep npoekra oToOpakaeT HAOOPHI TAHHBIX, XPAHAIIUXCS B MPO-

CKTC.

Mpoueccbl — OTKPLIBAET OKHO PaBOThI C NPOLIECCAMM

PepaKTopbl - Ha60p MHCTPYMEHTOB ANA paboThl C 30HAMM, KOHTaKTaMM, MapKepamu U

TpaeKTopuaAMM

Knaccuduratop — OTKPbIBAET OKHO paboTbl C CEMENCTBaMM AaHHbIX

FeoMexaHUKa - OTKPbIBAET NaHENb UHCTPYMEHTOB MOAYNA «[eOMEXaHUKa»

F'TU - oTKpbIBaeT NaHenb MHCTPYMEHTOB MOAYNA « TU»

NeTpoduanKa - OTKPLIBAET NaHeNb MHCTPYMEHTOB Moayns «MeTpodusnkar

MeoHaBMrauMa - OTKPbIBAET NAHENb MHCTPYMEHTOB MOAYNA «[eO0HaBUraumna»

MpocMOTp NOBEPXHOCTEN - OTKPLIBAET NaHeNb UHCTPYMEHTOB MOAYNA «MpocMoTp
NOBEPXHOCTEN»

AHanNU2 JaHHbIX - OTKPbIBAET NaHeNb UHCTPYMEHTOB MOAYNA «AHANWU3 AaHHbIX»

Python - oTKpbiBaeT nNaHenb MHCTPYMEHTOB AnA paboTbl co ckpunTamu Python

Puc. 6. OcHoBHbIe PyHKIHH (TIPOIOTIKEHHE)
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2. 3AT'PY3KA U BBIYNCJIEHUE HEOBXOJINMBIX BXO/HbIX
IMHAPAMETPOB

2.1 3HAaKOMCTBO ¢ UMIIOPTOM/IKCIIOPTOM IAHHBIX
[Tonp30BaTenb MOXKET UMIIOPTUPOBATH KPUBBIE KapOTaka, KEPHOBbBIC
JTaHHBIC, UMUDKH U Apyrue naHubie B popmate «.LASy (las 1.2, las 2.0, las
3.0), .LIS, .DLIS, . XLS, .CSV, .DLS.
OKHO UMIIOPTa COAEPKUT CIAEAYIONIUE DIIEMEHTHI (puC. 7):
[Ta"enb UHCTPYMEHTOB OKHA UMIIOPTA
bpaysep nmpoekra

1

2

3. HmmnopTtupyemblie JaHHbIC

4.  TIpocMOTp U pelaKTUPOBAHUE
5

[TpennpocMOTp KpUBBIX

- PN - R e

BRNSEEEEE
9 B

1
|

S A N y

Puc. 7. OkHo nmmnopra

[TaHeap MHCTPYMEHTOB OKHA HMMIIOpTa OOecreYuBaeT OBICTPHINA J0-
CTyIl K OCHOBHBIM (yHKIMsAM MMmmoprta. OHa BKiIto4aeT B ceOs JlaHHbIE U
JlencTBus.

B okne MnopTrpyembie JaHHBIE COJIEPKATCs 3arpyKEHHbBIC JTAHHBIE,
TOTOBBIE K IepeMenIeHuI0 B bpaysep npoekra. CTpykrypa okHa MMnopTu-
pyeMBbIE TaHHbIC aHAIOTUYHA CTPYKType bpaysepa npoekra.
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! BaxxHo

@ailnbl, PacIOIOKEHHbIE B OKHE MMmopTupyemble JaHHbBIE, HAXO-
nstest B 0ydepe oOMeHa, HO HE B CaMOM IPOEKTE.

Oxkno [TpocMoTpa 1 peakTHPOBaHUS COJIEPKUT HH(POpMALIHIO 00 UM-
MOPTUPYEMBIX (paiisiax, MoKa OHU HaxoasaTcs B UMnopTupyembie nanHbie B
okHe [IpocmoTtpa u penaktupoBanus [lonb30BaTesib MOXKET U3MEHUTH JIaH-
HbIE UMIOPTUPYEMBIX (paitioB. JIJist 3TOro HEOOXOUMO:

1.  Belgenuth HyKHbIE OOBEKTHI JICBOM KHOIMKONW MbIIK B MIMmop-
TUpPyEMbIC JaHHbBIE (ITPX ATOM BBIJICJICHHBI 00BEKT OYJIET MOACBEUUBATHCS
3€JIEHBIM I[BETOM).

2. B okne IIpocMmoTtpa u pelakTUpOBAHUS MOSIBSITCS MOJIsI, B KOTO-
PBIX MOKHO U3MEHUTh UH(GOPMAIINIO 00 UMIIOPTUPYEMBIX JAHHBIX.

OkHo KpuBble MO3BOJISIET OCYIIECTBUTH MPEANPOCMOTP JAHHBIX B
MpOIEeCcCe UMITOPTA JJIs OIICHKH KadecTBa. {1 1o0aBieHuss OTHOM WM He-
CKOJIBKMX KPUBBIX B OKHO MPEANPOCMOTPA HEOOXOAUMO NEPETAHYTh UX Jie-
BOW KHOTIKOW MBIIIU U3 OKHA UMIIOpTHpyEMBbIE JaHHBIE.

Jlnst mobGaBiieHUsT BCEro JaTaceTa Ha OJMH TPEK HEOOXOAUMO TepeTsi-
HYTb JaTaceT JIEBOU KHOIIKOW MbIIIHA B OKHO KpuBbIe.

Jlnst nobaBieHMs BCEX KPUBBIX JaTaceTa B OTAEIbHbIC TPEKU HE00XO0-
JMMO MEPETAHYTh JATACET JIEBOM KHOMKOW MBIIIN, YIACPKUBAS KIABUIILY
Alt.

Darcy mo3BoJiieT 3KCopTUPOBaTh (ailyibl B cienyronue GopMarhl:
XLS, .CSV, .LAS.

OKHO 3KCIOPTa COJASPKUT CIACTYIONINE JIEMEHTHI (puc. 8):

1.  OOGnacThb ¢ yKazaHUEM IyTH JIJIs1 COXpaHEHUs U (popmaTa dKCIop-
TUPYEMBIX (DailyioB

2.  bpaysep nmpoekra

3. O6nacTh MOATOTOBKH K AKCIIOPTY

Jl1s1 sxcopTa HE0OXO0IUMO BBIICINTH B bpay3epe npoekTa JaHHbIE U
Ha)KaTh «DKCHOPT AAHHBIX», MTOCIIE 4ero oTKpoeTcss OKHO AKCIopTa.
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Puc. 8. OkHO 3kcrmiopra

Darcy mo3BosieT SKCOPTUPOBAThH HEOOXOIUMOE TOJIH30BATEII0 KO-
JUYECTBO (aljioB OJHOBPEMEHHO. JIOMOJHHUTENHPHO MOXKHO BBIOPATh
daiiel B Opay3epe MpoeKTa U MEPETIHYTh UX B 00J1aCTh MOJITOTOBKHU K JKC-
MOPTY.

JlaHHBIC MOSBATCS B 00JACTH MOJATOTOBKH JAaHHBIX IS dKcmopTta. B
3TOM 001acT oToOpa)kaercs clieayromas nHhopMamus 00 dKCIIOPTHPYe-
MBbIX (painax:

. MecTopoxaeHUE — UMSI MECTOPOKICHHUS SKCITIOPTUPYEMBIX (haii-

JIOB;
. CkBakuHa — UMsI CKBaYKUHBI SKCIIOPTUPYEMBIX (hailIOB;
. Tun qaHHBIX - TUTT POPMUPOBAHUS IKCTIOPTUPYEMBIX JAHHBIX;
. NcxonHoe uMst — UMsi SKCIIOPTUPYEMBIX (PalIOB U3 MIPOEKTA;
. Nms i1t coxpaHeHust — UMsl, IO KOTOPBIM COXPAHUTCS DKCIIOP-

TUPYEMBbIN (Paiisi, ero MOKHO pPEIaKTUPOBATH;

. KpuBble — moOKa3bIBa€T KAKO€ KOJWYECTBO KPHUBBIX JaTaceTa
[Tonp30Batesnb BHIOpAI 7151 SKCIIOPTA;

. ®dopmat — popmaT IKCIOPTUPYEMBIX (hailJIOB, MOKHO BBIOpATh
U3 BBINAJAIOIIETO MEHIO;

[Tocne Ha)xkaThsi KHOMKUA DKCHOPT, OyAET NpOU3BEAEH SKCHOPT (paii-
JIOB;
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2.2 3arpy3ka JaHHBIX B IPOEKT

1. 3arpy3ka KapOoTa)KHBIX JaHHBIX

[Tocne Toro, xKak co3/laH MPOEKT, HEOOXOJIUMO 3arpy3uTh JaHHBIE
CKBaXHMHbI. HauHewm ¢ 3arpy3ku CTaHIapTHOro Kaporaxa. g 3Toro cie-
JyEeT BBITIOJIHUTH CIICAYIOLIEE:

Nmnopt ganubix — [leperackuBaem las-(ailn B OKHO UMIIOPTUPYEMbIE
JAHHBIC — PEJIAKTUPYEM JJAHHBIC (3a7a€M UM CKBaKHUHbI, MECTOPOXKICHHUE)

(puc. 9).

& Wnnopr

Tz WmnopTupyemele AaHHbIe I:ﬁ MNpocmoTp U peaakTMpoBaHne
e A [ <
O\ E2 = [} l—E' @ CkpaXkuHa U3 npoexTa: v
4 111 (1)
.A.ED B[O'RE 0 Hannsie us daitna [ |0

Wns m v
MecTopowaenwe ¥uusepcutercxoe v Kyer: 1 A
uwi: Crpana
Aonrora Komnanua

Wwnpora Beicora crona potop

Puc. 9. PCI[aKTI/IPOBaHI/Ie HMITIOPTUPYCMbBIX TAHHBIX

[Tocne Bcex monpaBoK BbIOMpAEM rajloukoi CKBaKMHY U B okHe M-

=

[obaenTb B

MOPT HAKUMaeM

Hamnee 3arpy3um o ananoruu kpusbie [ TKIT n AK.

JKenarenbHO BBIHECTH KApOTaXW HA IUIAHIIET U YOEIUThCA, YTO BCE
3arpy3mwioch U 0TOOpa)kaeTcsi KOPPEKTHO.

2. 3arpy3Ka UHKJIMHOMETPUH

HaxxmeM mpaBOi KHONKOW MBIIIM MO CKBaXXWHE U BbiOepeM «OT-
KPbITH B TpaekTopum». CxonvupyeM u3 TabJullbl UHKIUHOMETPUH B pado-
gyto obsacte mnepsbie Tpu ctonodma: MD, INKL, AZIM. OcranbHbie
CTOJIOLBI JOJKHBI PACCUUTATHCA aBTOMaTUuecku. [IpoBepsieM anbTUTYy
crona poropa. CoxpaHsieM U3MEHEHUS] B HHKIIMHOMETPUHU.

3. 3arpy3Ka KEpHOBBIX JTaHHBIX
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NmnopT naHHBIX — nepeTackuBaeM B OKHO « AMmopTupyemblie JaH-
HbIe» TaOJIUILy C pe3yIbTaTaMu U3MEPEHUS KepHa — B OTKphIBILIEMCSI OKHE
«AMIopT JaHHBIX» BRIOMpPAEM 3arpykaeMblid (aili u mpoBepsieM TaOIUILy
Ha KOPPEKTHOCTh €JUHUI] U3MEPECHUS.

Hanee penaktupyem Mms, Mectopoxxaenue u Kycr. Jlo6aBisem Tad-
nuity B mpoekT. [lepenmenyem HazBanue (aiina, Hanpumep «Kepn».

4. 3arpy3ka crpaturpaduu

Crpaturpadguio MOXXKHO 3arpy3uTh B BUJEC 30H WU MapkepoB. [lo-
npodyem 00a BapuaHTa.

Jlnst co3nanus 30H He0OXoAMMO BbIOpaTh «PemakTopbl» - PegakTop
30H. HaxxaTh Ha «co3maiiTe HOBbIM» U J1aTh Ha3BaHUe, HanpuMmep «CtpaTu-
rpadus». B oTkpseiBIIieMcs: okHe PaGouei o0jacTu HaxkaTh Ha «J00aBUTh
30HY» CTOJIbKO Pa3, CKOJIbKO Y HAC UMEETCS CTpaTUrpapuiecKux eIuHUII.
3agaTh KaxJI0M 30HE €€ Ha3BaHHE, KPOBIIO U MOomBY. COXpaHUTh U3MeE-
HEHMUS.

Jlnst co3panusi MapKepoB HeoO0xoauMo BeiOpath «PenakTopbl» - Pe-
AaKTOpPp MapkepoB. Haxare Ha «co3galTe HOBBI» U J1aTh HA3BAHUE,
Hanpumep «Ctpaturpadus mapkep». B oTkpsiBiieMcst okHe Paboueit o0:a-
CTH HaXkaTh Ha «J100aBUTh MapKep» CTOJBKO pa3, CKOJbKO Y HaC UMEETCS
cTpaTurpaduuecKux eIUHUIL. 3a1aTh KaXI0i 30He €€ Ha3BaHUE U KPOBIIIO.
CoxXpaHuTh U3BMEHECHUS.

2.3 BoluncjieHre BXOHBIX IaPaMeTPOB

1. Beruncnenue ynpyrux CBOMCTB

BrIunciieHne yrpyrux CBOMCTB BBIMOJHSETCS MO CIEAYIOIIEMY aJro-
pUTMY:

Ha Ilnanmer BeiHOCsTCS AanHble ' IC, u3 KoTOpBIX OyIeT paccyu-
THIBAThCSl YIPYTHIl TapaMeTp,

Ha kpuByto I'MC no6aBnsitoTcs KEpHOBBIE JaHHBIC B BHAE TOYKHU
(HEOOX0IMMO OTPEAAKTUPOBATH KPUBYIO),
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Hanee nepexonum B pazaen «I'eoMmexaHuKay - «YHpyrue CBOMCTBa)
- « MHTEepIperaTrop»,

B oxkHe «MeToabD» BbIOMpaeM rajoukoi mapaMerp, KOTOPbIM XOTUM
paccuyurars,

B oxkHO «CKBa»XMHBD) MIEpETACKUBAEM W3 Opay3epa MpOoeKTa UCXO/I-
HYIO KpUBYIO, HEOOXOIUMYIO JIJIs pacuyéTa U BEIOMpaeM e€ rajJodkou,

B oxHe «BxoaHble 1aHHBIE» yOSKIaEMCsl, YTO BXOJHBIC JJAHHbBIC 3a-
MOJTHEHBI B HEOOXOAUMBIX sSTYEHKaX,

[Tepexoaum BO BKIIAAKY «Pe3yabTarbD» U OTMEUAEM FAJIOUKOW TE Ma-
paMeTpbl, KOTOPBIE XOTUM IOJYYHUTh,

HoBbie kpuBbIie 0TOOpa3sITCsA B Opay3epe MpoeKTa.

Tenepp HEOOXOAMMO COMOCTABUTH HOBYIO KPUBYIO C pe3yJibTaTaMH
KEPHOBBIX HCCJEIOBaHUU. J[JI1 3TOrO BCE HOBBIE JTAHHBIE BBIHOCATCA HA
oauH miaHeT. OCTaBIISIIOTCS T€ KPUBBIE, KOTOPBIE YOBIETBOPSIOT HALLIUM
TpeboBanusIM. OcTabHbIE KPUBBIE CIEAYET YIAIUTh U3 Opay3epa MpoeKTa.

Ilpumepul pacuema.

Beraucnum a1t Hayana VP, Tak Kak y Hac umeercs Tosibko DTP.

B okne «I'y1aBHas» HaxuMmaeM «I'eomexaHuka» - «Yrnpyrue cBoi-
cTBa» - « MaTepnperaTop». OTKpoeTcs OkHO uHTeprperaropa (puc. 10).

®

Puc. 10. OkHo «Y1npyrue cBOMCTBa»
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B okxne Metoabl BeiOepeM B rpyiine «Vp (CkopocTh MpoaoabLHOM

BOJIHBI)» «1000/DTP». /{151 5TOro 0TMETUM €€ raJIoOuKOr U HAKMEM Ha HEE

(puc. 11).

=2

[ Wadhwa2010 (vip)

[ Pickett1963b (vip)

[] Han1988d (PHI)
4+ ] Vp (CxopocTs npoaonbHoA BoHb)
1000/DTP

[ Brocher2005 (RHOB)

[ Yasat&Erdogan2004b (RHOB)

[] Han1988a (PHI)

ntwisle2005a (PHI)

Puc. 11. Beruucnenue Vp

B oxHe «BXoHbIe JaHHBIE» BUIUM, YTO HCOOXOIMMO 151 BEIYUCICHHUS

— DTP. CnenosarensHo, kpuByto AK (rze ectb DTP) neperackuBaem u3 Opay-

3epa npoekTa B OKHO «CKBaKMHBID» U OTMEUAEM Trasioukoit (puc. 12). Yoex-

naeMmcs, uto kpuBast DTP noarpysunace B OkHe « BXOJHBIE JaHHBIE).

< Meroam T B

Wadhwa2010 (Vigh

ooo0oao

1000/CTP

Brocher2005 |

Han1936b (PHL Vsh}

Castagnal985 (PHL Vsh)

100000000

P AKDTR v

Puc. 12. Oxs0 «BX0OHBIE JAaHHBIE)
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[TepexoauM Bo BKIIaJIKy «Pe3yJibTaThl», BHIOUpAaeM B CAMOM MPaBOM
OKHE, KyJla COXPaHUTbh HOBYIO KPUBYIO U OTMEUAEM IAJIOUKOW UCKOMBIN M1a-
pametp. KpuBas nosiBurcst B bpay3epe npoekra B nanke «Ynpyrue cBou-

cTBa» (puc. 13).

SIEISIS I

Puc. 13. Okno «Pe3ynpraThi»

Tenepw ¢vtuucaum Vs npu nomouiu ecmpoennvix ypasuenuu Darcy.

B okne «I'y1aBHas» HaxuMmaeM «I'eomexaHuka» - «Ynpyrue cBoii-
crBa» - «MHTepnperarop». OTKpoeTcss OKHO MHTEpHperaropa. B okHe
«MeTtoabi» BeiOepeM B rpynie «Vs (CkopocTh nonepevyHoi BOJHbI)» BCE
METO/IbI, KOTOPBIE MO3BOJISIIOT BEIYUCTUTD VS U3 Vp (DTO BCe METOIbI, T/E
B CKOOKax yKa3zaHo TOJbKO V). ljist 3T0oro otMeTuM ux rasnoukoil. [lepera-
UM U3 Opay3epa MpoeKTa KPUBYIO0 Vp U HaXKaB Ha KaK/blil BRBIOpAaHHBIN Me-
TO1, yoeaumcs, uTo Bo BXxoHbIle qanHbie noArpy3uiach kpusas Vp (puc. 14).

18



<

4 [ vs (Cxopocre nonepeunoi Bonkk)

=]

Meroam T (B

[J 10007075

Mareote-Rias2007 (Vp)

[¢] Greenhalgh&Emersen1986 (Vi)
Greenberg&Castagnal ¥32a (V)
[£] Greenhalgh&Castagna1992b (Ve)
Castagna1993 (vp)

a1985a (Vp)
Brocher2005a (V)
echer2005k (Vi)

stagna19856 (Vp)

Han1985a (Vp)

[[] Han19865 vp. vah)
[J Han1385< (Vip, PHI)
Williams1990a (V)
Williams1990b (Vp)
[#] Vernik2002a (vp)
Vernik2002b (Vp)

[ Castagnai38sc (PHI. Vsh)

<

Puc. 14. [Ipumep Beruncnenus Vs

[lepexonum Bo BkIIaaKy «Pe3ynbTaThly. Tak kak y HaC OyIyT BbIYHC-

JATBCA CPa3y HECKOJIBKO KPUBBIX, JYUIIIE PE3YIbTUPYIOIINE KPUBBIE TIEPE-

UMEHOBATh, Hampumep, no6aBuB B konen HoMep (Vsl, Vs2, Vs3 u 1.1.).

NHaue kaxx/10€e HOBOE ypaBHEHHE OyET Mepe3anrChiBaThCs B OJIHY U TY Ke

KpuByto (puc. 15).

Puc. 15. OxHo «Pe3ynbTaTh» 1J BEIYUCICHUS VS

<

Meroam G &

@ a G Vs (CropocTe nonepeuHol BoNHs!)

|

[ 1000075
[+] Marcote-Rios2007 (Vp)
[¥] Greenha erson1986 (Vip)

[¥] Greent
[#] Greenhalgh&Castagnal932b (Vi)
Castagnal993 (Vip)
Castagna1985a (Vi)
Castagna1985b (Vp)
Brocher2005a (Vp)

Brocher2005b (Vp)

Brocher2005¢ (Vp)

agnal992a (Vp)

| Pickett1963a (Vp)
p 963a (Vi
[#] Han1988a (Vi)

[ Han198

b, Vsh)

[ Han1986¢ (vip. PHI)

[#] Williams1930a (Vp)
Williams1930b (Vp)
Vernik2002a (Vp)
Vernik2002b (Vp)
Carrol1969 (Vp)
Wadhwa2010 (Vp)
Pickett1963b (Vip)

[] Castagnat9ase (PHL Vsh)

<
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3adanue

Ilo ananozuu cnedyem ewviuuciums ocmasuiuecs ynpyzue napa-
Mempbwl:

Koaddunment Ilyaccona nuHaMuuecKui,

Monyns FOHra iuHaMu4ecKuid,

Koaddunuent Ilyaccona crarudeckui,

Moayns FOHra cratuueckum,

Koncrtanta buota (He06X011uMo 3arpy3uTh HOPUCTOCTH ),

Koadduiment xpynkocTu.

2. Bpluncienne npoYHOCTHBIX CBOMCTB

[IpoyHOCTHBIE CBOMCTBA BBIUUCISIIOTCS aHAJIOTUYHO YNPYTUM CBOM-
CTBaM 4e€pe3 KEPHOBBIEC 3aBUCMMOCTH M UY€pe3 OKHO MHTEPIIPETATOPa B pa3-
neine «I'eomexanuka» - «IIpoYHOCTHBIE CBOMICTBA.

3adanue

Heooxo0umo eévtuuciums credyrwuiue napamempol:

VYron BHyTPEHHETO TPEHUsI,

[Ipenen NpOYHOCTH MPU PACTHKEHUH,

[Ipenen mpoYHOCTHU IIPU HEOTPAHUUYEHHOM C)KaTHUU,

Koresus,

TpemmnHOCTONKOCTD

B utore cienyer BHIHECTH BCE BHIYUCICHHBIC KPUBBIC HA IJIAHIIIET U

HAHECTH TOYKH KEPHOBBIX MCCIICTIOBAHMS JIJIS1 OICHKH IMOJYYCHHBIX TAHHBIX
(puc. 16).
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Puc. 16. [Ipumep nnaHimiera ¢ BBIYUCICHHBIMY ITApaAMETPAMU

3. BelunciieHME BEPTUKAIIBHOTO HANPSKEHUS

Tak Kak HanpsKEHUS TUIAHUPYETCA BBIYUACIATH JJIs1 BCETO pa3pesa: OT
yCThs 10 320051, TO HEOOXOUMO M3HAYAIBHO CO3/1aTh OT/CIBHBINA JaTaceT
«Hanpsixkenusn». Haxxats mpaBori KHOIIKOW Ha CKBaXXWHY B bpay3sepe npo-
ekTa, BeIOpath «Co3aares garacer». 3aaath mar 0,1 u Ha3Banue. [IpoBe-
PUTHh HAYAJIbHYIO M KOHECYHYIO TJTyOUHBI.

Jlanmee HEOOXOIUMO BBIYMCIUTh BEJIMUYUHY BEPTUKATIBLHOTO HaIpshKe-

HHA BAOJIb BCEI'O CTBOJIAa CKBAXXHWHBI. I[J'I}I 9TOI'0 HCO6XOI[I/IMO HCpCfITI/I BO
33

E ]
BEiJTHKEJ’IbHOE

BKJIaAKy ['eoMexanuka u BoiOpaTh BepTUKaJbHOE HANIPAKEHHE P>
Jlanee M0XHO BBIOpaTh HEOOXOAUMBINA METOJ, MepeTanuTh B OkHO CKBa-
’KHHBbI HEOOXOIMMbIE JJaHHbIEC U3 bpay3epa npoekra, yOeIUThCS, YTO JaH-
HbIC TIOATPY3UIMCh BO BXOAHBIX JaHHBIX. Ilepeiitu BO BKIaaKy Pe3yib-
TaThl, 33/1aTh UMsI HOBBIX KPUBBIX, BHIOpATh KyJia 3arpy3uTh pe3yJibTaT (B
natacetr «HampsikeHus») v MocTaBUTh TAJIOYKU PSIIOM C TEMU METOJIaMHU,

KOTOPBIC H€O6XOI[I/IMO IMPUMCHHUTD.
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BriHecTH Bce KpUBBIE HA TJIAHIIET U YOSAUTHCS B KOPPEKTHOCTH BbI-

yucaeHnuit (puc. 17).

LSNESIE SIS

Puc. 17. OkHo «BepTukanbHOE HANPSIAKECHUE

4. BpIYUCIIEHUE TOPOBOTO AaBICHUS
I[J_Iﬂ BBIYHCJICHHUA ITIOPOBOI'O OABJICHHUSA H606XO,Z[I/IMO HepeﬁTH BO
D325,

=
T

Moposoe

BKiIaaKy I'eomexanuka u BoiOpath pexum «IlopoBoe naBJiieHHe) sw=rewe,
Jlanee M0XHO BBIOpaTh HEOOXOAUMBINA METOJ, MepeTaniuTh B OkHO CKBa-
’KMHBbI HEOOXOIUMBbIC JJaHHbIC U3 bpay3epa npoekra, yOeIuThCs, YTO JaH-
HbIC NOATrPY3WINCh BO BXoaHbIX naHHbIX. [lepentu BO BKIIAAKy pe3yJib-
TaThl, 33]1aTh UMl HOBBIX KPUBBIX, BEIOpATh KyJa 3arpy3uTh pe3yJsbTaT (B
natacet «HampsikeHus») U MOCTaBUTh TAJIOYKH PSIIOM C TEMU METOJIaMH,
KOTOpbIE HEOOXOJIUMO MPUMEHUTh. BBIHECTH BCE KPHUBBIC Ha TUIAHIIET U
yOeIUTHCSI B KOPPEKTHOCTH BBIUUCIICHUH.

5. BblunciieHrne rOpU30HTAIIBHBIX HATIPSKEHU N

JInsi BBIYKCIICHUS TOPU3OHTAIBHBIX HAMNPSHKEHUM HEO0OXOIUMO Tie-
pelitu Bo Bkiaaky I'eomexaHuka u BoIOpaTh pexuM «I'opu3oHTAILHBIE

-

HANPSIKEHUA» i | Jlaiee MOKHO BBIOpATh HEOOXOIUMBII METO/I, TIepe-
TaluTh B OKHO CKBa:KUHBbI HEOOXOIMMbIE JaHHbIC U3 bpay3epa mpoekra,

yOeUTHCs, UTO JaHHbBIC TOATPY3UIUCh BO BXoaHbIX 1aHHbIX. [Iepelitu Bo
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BKJIQJIKY pe3ybTaThl, 33J1aTh UMSI HOBBIX KPUBBIX, BEIOPATH KyJla 3arpy3UTh
pe3yJbTat (B natacet «HanpsbkeHus») U IOCTaBUTh TaJIOUKH PSIJIOM C TEMU
METOJIaMH, KOTOpbhle HEOOXOJIUMO MPUMEHUTh. BBIHECTH BCE KpPUBBIE Ha
IJIAHIIET U YOCUTHCS B KOPPEKTHOCTH BHIYUCIICHUM.

UTtoObl ouenumo @enuyuHy 20pU30HMAIbHBIX HARPAHCEHUI NPA-
MbIM MEMOoOoMm, ciienyet o0padoTaTh pe3ysbTarhl MUHU-1 PII 1 BBIUUCIUTE
JaBJICHHUE 3aKpbITUsS TperuHbl [3-5]. [l Toro, yToObl Hay4YuThCs 0Opabda-
ThIBaTh AaHHble MUHU-I PII, oTkpoiite daiin «O6padorka Munu-I'PIl» u
BBITIOJIHUTE 3a7aHus. Ilociie BBIIOJHEHUS 3aJaHuil OTKpoiTe (Qaiin «Pe-
3ynbtathl ['PII», 4TOOBI M3y4UTh pe3ysibTaThl 0OpaOOTKU U ONPEICIUTh
JABJICHUE 3aKPBITUSI TPEIIMHBI HA UCCIIETYEMOM MECTOPOXKICHUH. Pe3yiib-
TaT HEOOX0AUMO OyJIeT 3arpy3uTh B BUJE TOUKHU Ha IJIAHIIET (110 aHAJIOT U
C 3arpy3Koi KEpHOBBIX JaHHBIX) U CPAaBHUTh C PACCUYUTAHHOU KPHBOMU
Shmin.

BenuunHy MaKCUMaJIBHOTO TOPU30HTAIBHOTO HANPSIKEHUS TaKKe
CIEAYET OUEHUmMb Nymem HNOCHMPOEHUA OUAZPAMMbL HARPANCEHUI 30-
oaxa [1]. 1lna sToro HeoOXoauMoO OTKPHITH 3aganue Pacuer SHmMax. Pe-
3yJIbTaT HE0OXOIUMO OyJIeT 3arpy3uTh B BUJE TOUYKU HA IJIAHIIET (110 aHa-
JIOTHH C 3arPY3KOM KEPHOBBIX TAHHBIX ) U CPABHUTH C PACCUUTAHHON KPUBOH
SHmax.

Taxxe HEOOXOIUMO OMPEACTUTh a3UMYT MAaKCUMAJIBHOTO TOPU30H-
TaJbHOT0 HAMPsKEHUsI. DTO BO3MOXKHO C/eNaTh MyTeM aHajdu3a CKBaKUH-
HBIX CKaHEPOB WJIM KPOCC-AUMOJIbHON akyCcTukU. Ha maHHOM MecTopox/ie-
HuHM nipoBouiics meton Pacuer Shmin (MC-130 3akarouenne). HeoOxo-
JTUMO O3HAKOMUTBLCS C OTUYETOM M ONPEACIUTh a3uMyT SHmMax.
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3. IOCTPOEHHME 1D TEOMEXAHUYECKOW MOJIEJIA
YCTOHUYHUBOCTHU CTBOJIA CKBAKHHBI
JI71s1 TOCTpOEHUSI MOJICNIM YCTOMUYMBOCTH CTBOJIA CKBaKUHBI HEOOXO-
IAMO TMEPEUTH BO BKIAAKY ['eoMeXxaHUKAa U HaXaTb «YCTOMYUBOCTH
CKBa:KUHBD». Jlajee He00X0AMMO TTOCTABUTh Taj0uKy B Oj0Kke «MeToabi»
U TMepeTaluTh Bce He0OXoauMbIe JaHHbIe U3 bpay3epa mpoekra B 010K
CxBaxunbl. CIIMCOK HEOOXOJAUMBIX MapamMeTpoB yKazaH B rpade Bxoa-
Hble nanHble. Huxe npuBeaeHa pacim@poBka MHEMOHUK (Tabauiia 1).
Tabnuya 1
PacmmdpoBka MHEMOHUK BXOJHBIX MAPAMETPOB

TVD BeprtukanbHas riryOuHa M
INCL 3EHUTHBIN YIOJI CKBAKUHBI rpaj
AZIM A3AMYT CKBaXKUHBI rpaj
FANG Yroa BHYTPEHHETO TPEHUS rpaj
PRD/PRS | Koaddumuent ITyaccona qun/crat
YMD/YMS | Moayns FOHra nuHamMudecKuiil/cTaTH4eCKui I'Tla
TSTR [Ipenen npOYHOCTH NMPH PACTIKEHUN MIla
UCS IIpenen npoyHocTH NMpu HEOrpaHUUYeHHOM cxkatun | MIla
COH Kore3us MlIa
BIOT KoHncranra buo
Svg ['pagueHT BEpTUKAIBLHOTO JABJICHHUS r/cm®
MINSH_G | 'pagueHT MUHUMAbHBIX TOPU30HTAIBHBIX HAMP r/cm®
MAXSH_G | I'panueHT MakcUMallbHbIX TOPU30HTAIBHBIX HAIIP r/cm®
SHAZIM | A3umyT HampaBJIeHUS] MAaKCUMaJIbHOTO TOPU30H- rpaj
TaJIbHOTO HANIPSKEHUS
PPG ['pagueHT MOPOBOTO NaBICHUS r/cm®
DTEM TemmneparypHbIii KOHTPAcT °C
TEC TemneparypHblii KO3G(PUIUEHT pacIIUPEHUs °C
DS KasepHomep M
DSN HoMmuHanbHbIM IUaMeTp CKBaKUHBI M
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BaxxHo npoBepuTh, 4TO BCE rpadbl 3aM0JHEHBI BXOIHBIMU JTJAHHBIMU
u3 ckBaxkuHbl. Koaddunment [lyaccona u moayns FOHra ciegyet BeIOpaTh
cratuueckue. TemnepatypHsbiii koHTpact (DTEM) u TemnepaTypHbiil KO-
apbumment pacmupenus (TEC) ciaenyer mepeBecTH B KOHCTaHTY, IJIS
ATOTO HEOOXOJUMO KIMKHYTh TPABOM KHOIKOM MBIIIHU MO CTPEJIKE, OTKPHI-
BAIOIIEH cucOK BXogHble MaHHBIE U HaxaTh «B KOHCTaHTY». A3UMYT
MaKCHUMaJIbHOT'O TOPU30HTAIBHOTO HAIIPSIAKEHUS TAKXKE CIEAYET EPEBECTU
B KOHCTAHTY U 3aJaTh BEJIMYMHY, KOTOPYIO OMPECTUIN paHee.

Ecau Heo0X0AMMO BBIYUCIUTH MOJEIb TOJBKO JIJII ONPE/IeICHHBIX
30H, TO MOKHO TE€pEeTaIUTh U3 Opay3epa nmpoekta JlaTacer 30H, B HaIlleM
cinydae 310 «Ctpaturpadgusi» 1 OTMETUThH TaJIOYKOU T€ 30HBI, B KOTOPBIX
HEO00XO0AMMO TTOCTPOUTH MOJIEIb.

UT0OBI NOCMOTPETH NMOJTYYHMBIITYIOCS MOAEIIb, CAEAyeT HaxaTh Ha «OT-
KPbITh BKJIAJKY IJIAHIIETA» clieBa OT OJioka «CKBakMHbDy (puc. 18).

=y CrpaxuHb g (L5 £ Mertoge: |5 £

::l YeToRYMBOCTE CHEAMMHE

o

Puc. 18. [IpocMOTp MOAENM B OKHE IIJIAHIIETA

Ha nmnaHiere oTo0pa3uTcs Moielb YCTOMYMBOCTH CKBaXKUHBL. Hinke

nepevyrcieHbl MHEMOHUKH BBIXOIHBIX TaHHBIX (Tabnuia 2).
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Tabnuya 2

PacmmppoBka MHEMOHUK BBIXOJHBIX MAPAMETPOB

CMW_FR_EATON | I'panueHT naBiieHus TUIPOPA3PHIBA 1O r/cm3
HUtony

CMW _KICK ['pagueHT naBiieHUs NMPOSIBICHUI r/cm3

CMW_LOSS ['panguvieHT gaBiIeHUS Hadaja MOTJIOmEeHuNH | T/cM3

CMW_MAX MC | T'pagueHT naBiaeHUS HHULIUAIIUN TPEITUH r/cm3
casura no kpurepuro Mop-Kynona

CMW_MAX_MTS | I'panueHT naBiieHUs] MHULIUAIINH TPEIIUH r/cm3
pacTsKEHUS

CMW_MIN_MC ['panuent naBneHus oOpyuieHui (ciBuro- | r/cm3
BbI€ HapyIIeHus ) o kputepuro Mop-Ky-
JIOHA

CWP_FR_EATON | laBnenue ruapopaspsiBa no Utony MIlIa

CWP_KICK JlaBiieHre NpOSIBIICHUI MIla

CWP_LOSS JlaBaeHue Hayajia IOrJIOICHUN MIla

CWP_MAX MC JlaBiaeHue nHUIMAIMK TpeluH capura mo | Mlla
kputepuro Mop-Kynona

CWP_MAX_MTS | MakcumainbHO€ naBjieHue uHUIMamnuu tpe- | Mlla
IIIUH PACTSKCHUS

CWP_MIN_MC JlaBnenue oOpyuenuit mo kpureputo Mop- | Mlla
Kyinona

[To mony4yeHHOM MOJENIM MOXKHO MOCTPOUTH CTEPeorpaMMmy CKBa-
sKMHBI. J[J1s1 5TO Ha TUTaHIIIETe HEOOXOAMMO MTOCTABUTh MapKep Ha TOM TITy-
OuHe, B KOTOPOM TUIaHUPYETCS 0TOOpaxkeHue crepeorpammel. [locie atoro
MEPEXOAUM BO BKJIAJKY Y CTOMYUBOCTH CKBAKUHBI U HAXXKNMaeM Ha «OT-
KPBITh BKJIAJIKY CTepeorpaMm» cjieBa OoT OkHa CKBa>KUHBI.
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3adanue
Cnedyem oueHums noJiy4eHHYyI0 M00elb, COROCMABUMDb €€ C OaH-
HbIMU KABEPHOMEMPUU U, NPU HEODXO0OUMOCMU, OMKATUOPOBAMb, UMeE-

HUG6 6e/IUHYUHY NPDOYHOCMHbBIX ceoucme uau Hanp}lofcenuﬁ.
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YyebHoe usodaHue

3uranuvi Oayap Pumagosuy

INPUMEHEHUE ITPOTPAMMHOI'O OGECIIEHEHUA
JIJISA MIPAKTUYECKUX 3AHATUM

MO KYPCY «OCHOBBI HE®TETA30BOM 'EOMEXA-
HUKN»
YyebHOo-memoodu4yecKkoe nocobue

29



