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Topoliner. KpaTku# MaHyaI

English version
Bepcus 0.6.0

Inarua poGaBnsgeT B maHenb Processing rpynmny Topoliner ¢ BOCeMBIO HHCTPYMEHTAMU.
OcHOBHAas 3afiaya - IPUBECTH IIOJIUTOHAJIbHOE MTOKPHITHE B MOPSANOK 0€3 PYyYHOTO CHAlla CJIos K
camomMmy cebe.

YcTaHoBKa

Menio Moaynu - YnpaBjieHue MOAyasiMu - YcraHoButh u3 ZIP, BroiOpaTh topoliner.zip.
[MTepeszanyck QGIS He HyXeH.

HWracTpyMeHTH nosiBATCS B TaHenu Processing B rpynne Topoliner, nogrpynmna 1. Tomonorusi.

A3sIK uHTEepdeica

ITnarun ABysi3bIYHBIN. A3BIK 6epéTcs u3 jmokanu QGIS, a He cucTeMbl: ecnu B QGIS BrICTaBNIEH
QHTIUNCKUY, UHTepdelc IarutHa Toxke OyoeT aHrIuickuM. IlepeBeneHbl Ha3BaHMUS, IapaMeTPHI,


MANUAL.en.md

CIIPaBKHU, OTUETHl ¥ Ha3BaHUS HapPYIIEHUN.

HNHuCTpYMEHTHI

HomMmep umHCTpyMeHTa 3aZa€T M TPYHIy, U NOPSANOK B IaHenu Processing. Huxke KaxKObli
WHCTPYMEHT OIIMCaH OTHEeNIbHO, BMecTe ¢ TabnuIel ero napamMeTpoB.

rpynna 1. Tomomorus comepxut 1.01 - 1.07, rpynna 2. 'eHepaau3anusa comepxkut 2.01 u
2.02. TTopsAmok B IIEPBOM I'PYIINIE COOTBETCTBYET pabodyeMy IIPOLIECCY: ITPOBEPUTD, TOYUCTUTD, ITPU
HeoOXOIHUMOCTH CIIUTL OTHEIbHO, IPOKOHTPOIUPOBATE COOPKY.

HucTpyMeHT

YTo memnaet

MeHseT cion

1.01 ITpoBepKa TOMOJIOTHHA
IMOJIMTOHOB

1.02 IIpoBepKka TOMOJIOTHHU
JIMHUH

1.03 OuncTKa TOMOJIOTHH
IIOJIMTOHOB

1.04 OuncTKa TOMOJIOTHHA
JIAHUH

1.05 CuiuBKa y3/710B H
BEPIIUH

1.06 BcraBKa
HeJOCTAIoOUINX yY3JI0B

1.07 KoHTpPO/IIb COOPKH IIO
aTpuoyry

2.01 TomosioruUeckoe
ynpoIiineHue

2.02 I'paHUIILI IOJIMTOHOB
JTAHUSIMHA

WimeT HapyuleHus, BEIOAET
CIIOY TO4YEK U CBOOKY
HepmoBombl, mepemnéTsl,
BUCSTYME KOHIIBI, TICEBOOY3JIBI
YUHUT BCE, YTO SBJISAETCS
MyCOpPOM

OO6pe3aeT MepenéTH,
OOTSITUBAaEeT HeIOBOIHI,
BCTABIISIET Y3JIBI

TonbKo corjiacoBaHue y3J10B U
BEPILINH

IocTpauBaeT y3Jibl, He MEHIA
HU GHOPMEI, HU IIIOIIaau
[TpoBepsieT, cOOUPAIOTCS JTU
TPYIIIILI B 1IEJI0€ TEJIO.
[ToMUTOHHBL ¥ TUHUN
[IpopexkuBaeT BEPIIUHEI
TIOJIMTOHOB W JIMHUH, He
pa3puiBasi OOIUX IPAHUI]
BrImaéT rpaHUIlBl OTHETbHBIMUI
JIUHUSIMHU, KaXKayIo II0 pa3y

HeTt
Her
IOa, B HOBLIH CJIOH

ITa, B HOBBIHM CJIOH

IOa, B HOBLIH CJIOH
IIa, B HOBBIH CJIOH

Het

I0a, B HOBBIH CJIOH

Het

Bce nHCTpYyMeHTH paboTaloT B MOJENISAX U B IAKETHOM pexume. MICXOOHBIN CJIOM He U3MEHSIEeTCS

HUKOT'[a, pe3yjIbTaT Bcerga HOBBIU CJIOU.

BBICTpPBIN CTAPT

ITonuronajasHOE IIOKPBITHE

YeTrIpe mIara, TIOPSAOOK UMEHHO TaKOU.

ITar 1. IIpoBepursb. 3anyctuth 1.01 IIpoBepka TOHOJIOr“H HOJHUIOHOB C JOIYCKOM 2 U
noporoMm minomtanu 1. ITocMmoTpeThk CBOOKy B maHenu Processing. OHa oTBedaeT Ha TJIaBHBIU
BOIIPOC: CKOJIBKO HapyIIeHUuW YUOET MOIda ¥ CKOJIBKO IPUIOETCSA CMOTPETh PYKaMu.

IIMar 2. ITouyuctursk. 3anyctutsh 1.03 O4HuCTKa TONOJIOTrUH NOJIUTOHOB C TEMU XK€ IIOpPOraMu.
ITpounuTaTh OTYET, 0COOEHHO CTPOKY U3MEHEHUS MJIOIIaIN.

IITar 3. IIpoBepuTts cHOBA. [TIoBTOPUTS IIar 1 mo pe3ynbTaTy. B pa3psame auto moIKHO OCTaThCA
mycTo. BCcé, 4TO ocTanock B pa3psife review, pasdbupaeTcss pyKaMu.



IIlar 4. IIpoBeputh COOPKY. 3anycTutsh 1.07 KOHTPO/IH COOPKH IO aTPUOYTY I10 ITOJTI0 GJI0Ka,
3aTeM I10 TOJII0 IMTaHeau. ITO KOHEUHBIM KPUTEpPUil NMPUEMKU: Pagu KOPPEKTHOM COOPKH BCE U
mernaeTcs.

JInHeNHBIN CJI0H

IITar 1. 1.02 IIpoBepKa TOMOJIOTHH JIMHHUH C OOIyCKoM 2. CMOTpPETh, CKOJIbKO HEJOBOAOB U
IIepesIETOB IPOTUB BUCAYUX KOHIIOB: IIEPBEIE IBa YUHATCS, TPEThEe OCTAETCSI BaM.

IIar 2. 1.04 O4YKCTKAa TOMOJIOTHH JIMHUH C TEM XK€ JOIYyCKOM.
ITar 3. IMToBTopuThk mar 1. [JoIKHBI OCTAaThCS TONHKO BUCAYNE KOHIIHI.

IIar 4. ITpu Heo6xoguMocTu 1.07 KOHTPO/Ib COOPKH MO aTPUOYTy: coOUpaeTcs U Ipymna
JINHUN B OOHY CBS3HYIO IIEIIb.

IIBa mopora

Bcé moBemeHue 3a0aéTCs OBYMS YHCIIaMU.

Homyck B eguaunax CRS cnos. IlpemensHOe cMellleHME BEPIIUHEL ¥ PagUyC IIOMCKAa COCEOHUX
pébep. Bepute uyTh 00JIbINIE peaybHOM BEJIMYMHBI PACXO0XKOEHWN W 3aMETHO MEHBIIE OJINHEBI
CaMoOT0 KOPOTKOT'O OCMEICTIEHHOT0 pebpa. st onndpoBKY 110 IIaHIIeTaM 0O0BIYHO 1 - 2 M.

ITepekpbITHSI OIIEHHUBAIOTCS IIMHPHUHOH, a He IUIOMIAAbLIO. Ilojloca IMHPHUHON C MOIMYCK U
OJIMHOM B HECSTKHM MEeTPOB HaOMWpaeT COTHIO KBaJpaTHBIX E€OWHUI], HO OCTAETCS CJIeICTBUEM
CMeIeHusI BepPIIuH. MyCOpOM CUMTAETCS IEePEKPHITHE yKe MOMyCKa, COMepKaTelbHBIM - IITHpe
OOITyCKa.

HOpOF IIOMIadM B KBAOPATHBRIX € TUHHUIIaX CRS. Ilnomanb, HUXKeE KOTOpOfI (bpal"MeHT CHHUTAETCA
TeXHU4YEeCKHUM MYCOPOM. Pa3y'MHa$I TOYKa OTCYETA - KBaapaT OOITyCKa. HpI/I OOIIyCKe 2 M 3TO 4 KB.
M, Ha IIPaKTHUKE YaCTO XBaTaeT 1 kB. M.

I''maBHOe MPaABWIO IJIsA JMOMYyCKa: OH MO/I2KeH ObITh MEHbIIIe IMHUPHHLBI CaMOro Y3KOro
o0BeKTa.

6es3 3aWwnThl cxnonHyncs bel

HEe U3MEHAEeTCA, CNYXUT OF'IOpOf"I B NUHWKO HyﬂeBDI?I nnowann

Ecnmu 0O0BEKT yKe OOmyCKa,
eTo0 TIPOTHUBOIIOJIOKHEIE Oepera CIUITHYTCS, ¥ OH CXJIOMTHETCS caM B cebsi. UMeHHO TakK JTOMaloTCs
Y3KHe IMOJIOCH], HaTPUMED TTOMUTOHB MEXKIY OMU3KUMU YPOBHSIMU U30TUHUM.

WMHCTPYMEHT CIIMBKU ITeYaTaeT MUHHUMAaJbHYI0O W MeOMaHHYI0 WUIMPUHY KOJel OO0 pacdyéra u
coo0II1aeT, CKOIBKO KOJell yKe fomnycka. CMOTPUTE Ha 3Ty CTPOKY Ilepef TeM, KakK MPUHUMATh
pe3ysbTar.

YMeHbIIaTh OOMYCK A0 IMTUPUHBI CAaMOT0 y3KOTO 00heKTa OOBIYHO HE HYXKHO ¥ BPEOHO: TaKOH
OOIMYyCK TIepecTaHeT CMBIKATh peanbHBIE pPacX0oXkAeHus. BmecTo atoro paboraeT dnaxkox He
H3MEHSITh 00BbEKThI YK€ MOIyCKa, BKIIOUYEHHBIN 10 YMOJYaHUI0. Y3KHe O0OBEKTH OCTAaITCS
HETPOHYTBHIMH U CIIyKaT OIOPOH, K KOTOPOU ITOATSTUBAIOTCS COCEMIH.

HOpOFI/I IIPOBOOAT T'PDaHHUILy MeXKOy <«MYyCODP, YHHIO MOJIYa» M <«CMEICJI, ITOKA3bIBAIO>». Ecnu
COMHEeBaeTech, HAUMHANTE C MaJIbIX 3HAUYEHUM: 3aHU3UTh IIopor 6e3OHaCHO, 3aBBICUTH HET.




1.01 ITpoBepKka TONOJIOTUHU MOJIUTOHOB

30ecCb CThHIKYIOTCA OBa NpaBbiX NONUIoHa,
ay neBoro y3na HeT

=
—

Puc. 1: T-o6pa3Hbli CTHK: CIIpaBa OBa IIOIUTOHA CXOOSTCS B TOUKe Ha pedpe JIeBOr0, a BEPIITUHEI
TaM y JIeBOTO HeT.

Bxoga. [TonmuroHanbHEIHN C10#. MOXKHO OrPaHUYUTLCS BEIIETEHHBIMH 00BEKTaMH.
Broixon. Ciol TOYeK C IOJIIMU:

* type - Kog HapyLIeHUsd,

* label - Ha3BaHUE O-PYCCKH,

* severity - auto unm review,

* fid a, fid b - umenTUdUKaTOPH 06HEKTOB, [JIS TAPHLIX HapyIlIeHu 06a,
* value - BeImYMHa HapyleHUs (MJI0IaAb, CMeNleHre, KOITUYEeCTBO),

* note - mosicHeHUe.

[IBa mMOX02KHX HapyIIeHHsI CTOUT pa3/IndaTh. «BepmmHa j1eXxuT Ha pebpe cocega» o3HavYaeT
paccTosiHWEe HOJb: TPAHUIIEI COBIIAMIAalOT T€OMETPUYECKH, HO BEPIIMHHOCTL y Ccoceflied pas3Has.
Takoe YMHAT TpH JTI000M HOmMycKe. «BepimmHa psmoM ¢ peOGpomM» o3HadaeT JIUIb OIU30CTh, U
YMCJI0 TaKWX HAXOOOK 3aJaéTcs momyckoM. Eciu B cBOfKe MeduaHa OTM3Ka K AOMYCKY, a HE K
HYJII0, BBI CMOTPHUTE Ha cocegHUe OOBEKTHl, a He Ha Je(eKTH.

Kak yutarb. CTUIU3YUATE CJIOH 110 MO0 severity. Touku review - 9To pabouwnii cnucok. Touknu
auto cMoTpeTh He 0053aTeJIbHO, UX YOEPET O4YnCTKa.

Ecnu B review MHOTO HeperBITI/IfI, OTCOpTI/IpyfITe HaXOOKU MO IIomi0 value u IIOCMOTPUTE
pacipepneiienue. HpOBaH B pacCIiipenesieHun U eCTb MCKOMBIN IIOPOT IIJIoIIaay OJIsA 9TUX HOAaHHBIX.

ITlone rpynnupoBKu. OOWH CJIOM MOXKET XPaHUThL HECKOJIBKO IIOKPEHEITUY, pa3jIndaeMbIX
aTpuOyTOM: 30HBI PA3HBIX IIJIACTOB, BapMaHTHI PACKPOMKM, CIIOM PA3HHIX J1eT. Takme OOBEKTH
JIe2KaT B OOHUX U TeX K€ MeCTaX I10 3aMEICITy, 1 oe3 T'PYIIIMPOBKHU KaXO0€ HAaJIOZKEeHHEe I1oIlagaeT
B IIEPEKPHITUS, OYOIUKATH M BIOXKEHMHS. YKAXXKUTe I10JIe, M ITPOBEpPKa IMOUOET BHYTPU KaxKmoHu
TPYIIIHE OTAENbHO. KiTlo4 rpymIisl 3anChHIBAE€TCS B IIOJIE grp.

Ha cmoe reomexaHudeckux 30H u3 379 0OLEKTOB IPOBEpKa IIETUKOM Hajia 166 HaxXOImoK, a C
TPYNIINPOBKOM 110 myacty 41. Pa3HuIla eIMKoOM IPUXOOUTCS Ha MEeXKIJIaCTOBBEIE HAJIOXKEHUS.

Tot xke IIapaMeTp €CThb Y O4YUCTKHU: OOBEKTEI PA3HBIX T'PYIIII HE CIIMBAOTCA MEXOY coboii u He
CIIOPAT 3a IIJIollanb.

ITopor nnomagu moJaI0CTH. LleIuK, 03€po Ui He3aKapTUPOBAHHBIM y4aCTOK 3TO YaCTh 3aMHEICIIA,
a He gedekrT. ITonocTs KpynHee YKa3aHHOMU IJIOLIAAXW HAXOOKOUW He cuuTaeTcs. MeJKas OwnIpa B
TIOKPHITHUH OCTaéTcs gedekToMm. Homb OTKITIOYAET IIPOBEPKY.

OTK/III09aeMble IIPOBEPKH. ITouck HeperbITI/Iﬁ U IIOUCK IleJjiel caMblie goporue. Ha GonbIimx
CJIOAX WX MOZKHO BBIKJIIOYHUTH U IIPOTHATBh OTHEJIBHO.

ITapamMmeTpsl



I[TapameTtp YMmonyaHue Yrto 3amaér

I[TpoBepsseMsIil criou - Croit He U3MEHSIETCSA
(TIONTUTOHBI)
HOonyck (B egmaUIlax CRS 2 PaccTosinue, HUXXE KOTOPOTO
CJI051) pacxoXxpaeHue CUYUTaeTCs
IIOTPEITHOCTHIO O POBKU
IMopor nmomanu Mycopa (KB. 1 [Inomanb, HUKE KOTOPOU
enuHUIEL CRS) ¢parMeHT cUuTaeTCs
TEXHUUYECKHUM MyCOPOM
[None unu nons rPynnupoBKYU, - Hapy1iieHus unryTcsa BHyTPHU
Heobs3amebHblU KaXXaou TPYINBl OTAEIbHO.

HyxHo, KkOrga B cioe
HECKOJIBKO TOKPHITUM

IMonocTts KpynHEE 3TOMU 0 Llenuk, o3epo,

TIJIOIIaAU ITIeJIbIo He He3aKapTUPOBAHHLIN y4aCTOK.
CYHTAETCs Honpb oTkmIiogaeT

HckaTh mepeKphITHS, ma

OyOGJIMKATHI U BIIOKEHUS

HUckatp IIeJIN B IIOKPBITUHU oa

HckaTp BepmuHb 0€3 y371a Ha  [a
cocenHeM pebpe
Haxopgku - BrIXOmHOI CJION TOYEK

1.02 IIpoBepKa TOMOJIOTHH JIMHHUH

Henoeson nepeneTt

HAHWUTCH ®
YNHWUTCAH

Puc. 2: Tpu cnydas Ha KoHIle nuHUU. HeOooBom U MepenéT YMHSATCS, BUCAYUN KOHEIl OCTaETCS
4eJIOBEKY.

Cnou He usMeHseTcs. Ha BBIXOfe CIIOM TOYEK C HaXO0O4KaMU M CBOJOKa B ITaHenu Processing.

Y nuHUM cBOM Ha60p HapymeHI/II;I. [lenu, IIePEKPEITUA, BIIOZKEHHUSA U BOJIOCAHEIE ITOJIMTOHBL K HUM
He IIPDUMEHUMEI, 3daTO IIOABIIAOTCA HEOOBOMOEI, HepeHéTI)I, BUCAYME KOHLEI U IICEBOOY3JIBL.

Tpu ciaydasi Ha KOHIIE JIMHHHM CTOUT pa3jIudaTh. He0o800 3TO KOHeI], He AOUIeAIINil [0
cocemHeUM JMHUU: PaACCTOSHUE MeHbllle [OOIIyCKa, 9TO cjen oum@poBKu. Ilepesném 3TO XBOCT,
TOpYallliil 3a ITIepecedyeHneM, Toxe ciaeq onudpoBKu. Bucsavuli KoHeu, 3TO KOHEI], KOTOPOMY He C
4eM COeQUHSATHCS: Y TUAPOCETHU UMY CETH BEHIPAO0TOK OH OOBIUHO SIBJIAETCS YCTHEM UJIM TYIIUKOM,
TI09TOMY PellIeHNEe OCTAETCS YEI0BEKY.

HOpHJIOK IIPOBEPKHU CYLIECTBEHEH: Y XBOCTa 3a Y3JIOM KOHEIl TO2K€ OTCTOUT OT cocefHeU TUHWH,
II03TOMY HepeHéT HINEeTCd paHbIlle HeJoBOOa.

HceBﬂ0y3eH 9TO CTHIK OBYX JIMHUYM KOHIIaMH, Toe OosbIlie HUYEro Hert. [1o YMOJIYaHHUIO IIPOBEPKaA
BBIKJIIOYE€HA: BO MHOTHUX CJIOAX paS6I/IeHI/Ie Ha Yy49a4CTKHU COeJIaHO HaME€pPEHHO.



ITapamMmeTpnI

[TapameTtp YMonuaHue YTo 3amaéT

ITpoBepsieMbllt ClOM (JIMHUN) - Croli He U3MEeHSIeTCs

HOonyck (B egmaUIilax CRS 2 HepnoBon u mepen€t Kopoue

CJIOST) IDOIIYCKa OTHOCSITCSI K MyCOPY

ITopor OAUHBI TUHUU 0 JIuHUM Kopoue IOIagaloT B
Haxogku. Homb OTKIII04YaeT

HickaThb BUCSYNE KOHIIHI, ma

HEMIOBOMIBI U TIEPEJIETHI

HckaTp nepeceuenus 6e3 ma

y31na

HckaTh nceBOoy3IIbl HeT BrIKTI0UE€HO HAMEPEHHO: BO
MHOTHX CJIOSIX pa30ueHue Ha
y4aCTKH CHeslaHO CIIelralbHO

Haxogkmu - BBIXOOHO CJIOM TOUYEK

1.03 OuncTKa TOIO/JIOTHH IIOJIUT OHOB

9T1o0

Bce

Y3Kad nonoca: Mycop, BelHMTaeTCA

WwKnpe oonycKa: pelwaeT YeloBeK

Puc. 3: IlepekpriTHe OlleHUBAETCS MIMPUHOM, a He IIJIOIIaabio.

YHHHUTCs MOJJIYa

IIOBTOPSIOIINECS BEPIIUHBL ¥ HYJIeBbIE CEIMEHTHI,
UTJIbI (PA3BOPOT JIMHUU Ha3a[d B OOHOU BEpPIIUHE),
BEPIIUHE, JIexKallue Ha pebpe cocema 6e3 y3na,
rmepexnécThl pébep 6e3 00IINX BEPIINH,
PacxXoKOeHusl BEePIINH MeHbIIe TONyCKa,
MUKPOOBIPE 1 MUKPOYACTH,

HEKOPPEKTHAasI TEOMETPHUS,

IMEePEeKpPHITHUS MeIbye [Topora MmJyIoamy,

1IeJu MeJjib4Ye Iopora IJIoanu.

HEe JeJIaeTCsA HUKOI'Ia

KPYITHEIE TIePEKPBITHS,
KPYITHHIE IIeNH,
oOyOnuKaThl 00BEKTOB,
BJIOZKEHHEBIE 0OBEKTHI,
BOJIOCSIHEIE ITOJIMTOHEL,

yoaneHne MUKPOOOBeKTOB 6e3 IBHOTO Pa3pelleHus.

3TO TIoMajaeT B cinoii OcTaBUIHECsI MPO0IeMbI C TIOSICHEHNEM B T0oJie note.



ITopsimok miaroB. YnCTKa BepIINH, 3aTeM MHKpPOYacTH U MUKPOOBIPE], 3aTeM CIINBKA,
3aTeM HCIpaBJieHUEe HEKOPPEeKTHOU reOMeTpHuU, 3aTeM IIepPeKphITHSA, 3aTeM menu. [lopsamok
3aUKCUpPOBaH M He HACTPauBaeTCsd: UTJIBI [0 CIIMBKY, MHAa4Ye OHU IIPeBpaNIaloTCs B JIOKHBIE
V3JIBL U PA3HOCSTCS 110 COCEHSM, a TpoBepKa KOPPEKTHOCTH II0CJIe CIIMBKY, IOTOMY YTO CIINBKA
caMa crioco0Ha MOPOAUTHL caMollepecedeHue.

OcHOBHBIE HapaMeTPhI

* IIpu IepeKpPbHITUH IUIOIATEL COXPaHsIeT - 60jiee KPYIHLIN OOBEKT UJIU 00BEKT C MEHBIITUM
upeHTrduKaTopoM. [1lo yMoT4aHUIO KPYITHEIM.

* VoansaTh 0O0BEKTHI MeJIb4Ye MOPora IUIOUIAAH - I10 YMOJITYaHUI0 BEIKITIOYEHO, IIOTOMY YTO
yoaneHue 00beKTa YHHUTOXKAET U er0 aTPUOYTHI.

* ITopor yria MUIjbl - 0KOJIO OJHOTO I'pafyca youpaeT TOIBKO IBHEIE apTedaKTEL.

* BoccranaBiauBaTh OTMETKH Z - CM. pa3genl «OTMeTKH Z».

Il'apanTuu

* BepminHa He cMelfaeTcs Jasbllle [OMyCKa.

» ITpaBka, oTHUMamwIas y o0beKTa OO0JbIle 4YeTBEPTU IUIOIanu, oTMeHseTcs. OOBeKT
OCTaéTCH Kak OB U MOoIajaeT B OCTABUIMECS ITPOOJIEMHI.

* TTOBTOPHEIY 3allyCK II0 pe3y/IbTaTy HU4Yero He MeHseT.

* ATpuOyThl COXPaHSIOTCS IIOJTHOCTHIO.

BBIXOaHOM CJIOM BCerna COCTAaBHOTO THIIA, IOTOMY YTO HMCIpPaBlIeHWEe MOXKET pa3feluTh 00beKT
Ha HEeCKOJILKO YacCTeH.

ITapaMeTpsI

[TapameTtp YMmonyaHue Yrto 3apaér

BxopHOM ciio¥ (IOJIUTOHEBI) -

Honyck (B egmauilax CRS 2 ITpepensHOE CMellleHUE

CJI0s1) BEPILINHEI

IMopor nomanu Mmycopa (KB. 1 ['panuma Mexgy MyCcOpOM U

enquHuIel CRS) BO3MOXKHEIM CMEICIIOM

[Nomne unu nonsa TPYNIIUPOBKY, - OOBEKTH pa3HBIX TPYIH HE

Heobs13ame1bHbIU CIIMBAIOTCS U HE CHOPST 3a
JIoIagb

[Tpu nepekprITHUY IIJIOIIAOb 6osiee KPYIHBIHA 00BEKT BTopoii BapuaHT: 00BEKT C

COoxXpaHseT MEHBIIUM UOeHTU(PHUKAaTOPOM

Yoanats oObeKTH Menbye HeT BrikTI0U€eHO: yOaneHue

mopora nJoiiagu VHUYTOXKAET U aTPUOYyTHI

[Monocts kpynHEe 3TOU 0

OJIOIIaAU IIEJIbIO He

CYUTaeTCsd

ITopor yrna urisl, rpagycsl 1 Pa3BopoT nuHMU Ha3ap B

IIpepgeiiax 3TOro yria
CUUTAETCS UTJION

CimBaTh BEPIIUHE U Y3JIBI ma

HcnpaBnsaTe HEKOPPEKTHYIO oa C KOHTpPOJIEM IIOTEPU

TeOMeTPHUI0 IoIagu

YOupaTth MenKue IepekpuIiTUS  [a Y3Kue monoCH, MUPUHOMN
MEeHbIIIe OOITyCcKa

3aroHATh MeJIKue LIeIn oa [[Tens yXoouT CcoCenmy C caMou
OJIMHHOMN 00Ied rpaHuIlel

BoccTraHaBmuBaThL OTMETKU Z ma ITo 6muxkaiIiied KCXOTHON
BEpIINHE

OuuIlleHHBIN CJIOM - Bcerma cocTtaBHOTO THIIa



I[TapameTtp YMmonyaHue Yrto 3amaér

Ocrasmiecs IpoOIeMHI, - Croit TO4YEK: TO, YTO pemiaeT
Heobs13amebHbIl 4eJIoBeK

1.04 O4yMCTKaA TOIIOJIOTHH IMHUH

HcnpasmnsieT TO, 4YTO 3aBeOMO SIBJISIETCS CJIENOM OI(PPOBKU.

CHumaer IIOBTOPAKOIINECS BEPIINUHEI U UT'JIEI, o6pe3aeT HepeHéTBI IO CaMOM TOYKHU IIepece4eHusd,
OOTsATrrMBaeT HEeOOBOOBI Ha IIPOEKIHWI0 Ha COCEeJHIOI JIMHHWIO, BCTABJIAE€T HeOOCTaloLIue Y3JIHI,
yoandgeTt JITNHUN HYHGBOﬁ OJINHEBI.

Y10 He OesaeTcsi: BUCSYNEe KOHIBI HE TPOTralOTCHd, JIMHHUKM KOpOYe IIOPOra He yOaJIdI0TCA 6e3
SABHOT'O Pa3pelleHuns, IICEeBO0Y3JIkl HE O6L€I[I/IHHIOTCH.

I'apaHTnﬂ. Konen nuHUM He CMeNIaeTCs Oaiblile OOIIyCKa. HOBTOpHI:Iﬁ 3allyCK IIO PEe3YyJIbTaTy
HHUYero He MEeHJseT.

ITapamMmeTpsIl

[TapameTtp YMmonuaHue Yro 3amaér

BxopHo# cioit (JIMHWM) -

Homnyck (B equruniax CRS 2 IIpemenbHOE CMellleHNE KOHIIA

CJI051) JIVHUU U IpenenbHasl OINHa
ob6pe3aeMoro XBoCTa

[Topor gnuHBI TUHUU 0

O06pe3aTh IEPENETH 3a y3ell oa XBOCT OTpe3aeTcs 00 caMou
TOYKU IIepeceueHus

HoTaruBaTh HEOOBOLBI 10 oa Kone1 nepesHocuTtcs Ha

cocenHeU JIUHUN IIPOEKIINI0

BcraBnsaTh HemocTatolue ma

Y3JIBL

Yoanarts TUHUU Kopo4de HeT BrikTI0UeHO: yaaneHue

mopora OJIUHBI VHUYTOXKAET U aTpUOyTH

[Topor yrna urisl, rpagycsl 1

OuuIeHHBIN CI0U -
Ocrasmiecs IpoOIeMHI, -
Heobs3amenbHbill




1.05 CaimBKa y3J/I0B H BEepPUIHH

3asop

Puc. 4: 3a30p MEeHbIIIe OOIIYCKa 3aKPhIBAETCA CBeJEeHHNEeM BEPIINH.

Hy»Ha, Kora IIOKPHITHE B OCTAJIbHOM B IOPSAKE U TPeOYeTCsT TOJIPKO COTJIacOBaTh IpaHuIlbl. He
TPOTAeT MEPEKPHITUS U IIEJTH.

IMone3ubIlt TpUEM: CHadana MPoTroH B pexume ToIbKO BcTaBKa y3710B. OH He [BUTAET HU
OOHOM CYIIECTBYIOIIEN KOOPOWHATH M MMOKA3bIBAET peasibHHINM OOBEM PACXOXKOEHUU II0 YUCITY
BCTaBJIEHHBIX Y3JIOB.

ITaMOHHBIM cjoM. OTHenbHBIA NmapaMeTrp. Ero BepIIMHLI CUMTAIOTCS HEMONBUKHEIMH MU
OPUTATUBAIOT BXOOHOM CIIOM, caM 3TaJIOH He U3MEHSEeTCS U B pe3yJibTaT He IonafgaeT. HyxkeH,
KOT'[la HOBBIM y4acCTOK IMPUIIMBAETCA K yKe MPUHATOU TPaHUIe.

KTo0 KOro IIPHUTsSAATUBaAeT. ITo IIOPAIOKY 00BLEKTOB B cjioe JTubo KPYIIHBIE IIPUTATHUBAIOT MEJIKHEe.

ITo cMEICTy OOBIYHO ITOOXOOUT BTOPOE.

ITapamMeTpnI

[TapameTp YmMmonyaHue Yrto 3apaér

BxomHo# cioii (HOJIUTOHBI UJIH -

JIUHUN)

Honyck (B egmauiiax CRS 2 IIpepensHOE CMellleHUE

CJ10s1)
Pexum

OTaJIOHHBIN CJIOH,
Heobs3amenbHbll

KTo0 KOro mpurtsaruBaeT

OTmMeTKa Z BCTaBIIEHHOT'O
y3/1a

CTaBUTB Y3/IHl B TOYKaX
nmepecedyeHus pédep

He u3MeHSITH OOBEKTH YKeE
IOIyCcKa

Ecnu cimBKa ucnopTuia
TeOMETPUIO

I[TpoBepsATE KOPPEKTHOCTD
TeOMETPHUH OO0 U II0CJIe
CIHIMTHIN CIOM

CIINsIHHE U BCTaBKa

KPYITHbIE TIPUTATHUBAIOT
MeJIKHhe
UHTEPHIOIupOBaTh BAOJIb
pebpa

ma

oa
HUCIIPDABUTh, NHA4Y€ BEPHYTHb

HMCXOOHYIO
ma

BEPIINHE
BapuaHTHI: TONTBKO BCTaBKa
Y3JI0B, TOJILKO CIIUSIHUE
BEPIIUH

Ero BeplIuHbl HETIOABUXKHEI 1
MIPUTSATUBAIOT BXOHOM CJIOH.
CaM He U3MEHSEeTCS

BTopou BapuaHT: 110 TOPSAOKY
00BEKTOB B CJI0€

BTopoit BapuaHT: B34Th y
MIPUTSHYTON BEPIINHEI

Tako# 00BEKT CXJIOIHYJICS OB
caMm B cebs1, T03TOMY OCTaETCS
omopou

Ipyrve BapuaHTH: BEPHYTH
HWCXOOHYIO, OCTaBUTh KaK €CTh



I[TapameTtp YMmonyaHue Yrto 3amaér

Touku npaBoK, -
Heobs13amenvHblll

I'me mBuramuce BEPIIINHEI 1
BCTABJIAIUCH Y3JIBI

1.06 BcTaBKa HeJOCTAIOUIUX Y3/I0B

IlocTpauBaeT y3/1bl TaM, I'le BepIInHa OMHOT0 00beKTa JIeKUT Ha pebpe Apyroro, HO y3JjIa TaM HeT.
Huyero Gomblile He genaer.

YeMm oTIMYaETCsA OT CHIMBKH. CIIMBKA OBUTAET BEPIINHEI, YTOOBI COMKHYTH PaCXOXKOEHWUS.
3mech pacxoXKIOeHWS HET BOBCE: TPAHULE! yKe COBIAAAIOT, Pa3lIUdaeTCs TONNBKO BEPIIMHHOCTE.
IMTosToMy BCTaBKa y3JI0B HUYEro He OBUTAET, U CyMMapHas MJIoIagb OCTAaETCs IMpPeXHel TOYHO,
a He npubnusutenbHo. OTUET IedaTaeT IUIOIIAAL [0 U IIOCJe: eClIM CTPOKK O PaBEHCTBe HET,
YTO-TO IOIIJIO He TakK.

Korpa myxHO. OTpHUCOBKE pa3Hasd BEPLIMHHOCTL HE MeIIlaeT M Ha IJjia3 He BuUOHa. MemaeT
o0beOIWMHEHUWIO II0 aTpubyTy, OBepJiesiM, TeHepalu3alu¥ ¥ 3arpys3ke B 0a3y CO CTPOro#
TOMOJIOTHEH. TUIMYHBIA HCTOYHHUK 3JTO HE3aBUCUMOE IIOCTPOEHUE IIOJIMTOHOB IIO pPa3HEIE
CTOPOHHI 00111Iei MPSIMOM: JIMHUM paljioMa, Kpas MacKu 0Ope3Ku.

OHOPHLII‘;I ciou HeoOsi3aTeneH. Ero BEPIINHEBI CIIY2KAT UCTOYHHUKOM Y3JIOB OJIsd BXOOHOTI'O CJIO4,
CaM OH He U3MEHAEeTCd U B Pe3yJIbTaT He IIoIIaJgaeT. Bes Hero Y3JIbL 6GPYTCH N3 CaMOI'o BXOOHOI O
CJ1041.

OTuéT pa3mesisieT y3JIbI Ha IBa BHIA: Ha péOpax cocemell 1 B mepecedeHussx pébdep. Ilepsoe
9TO HegocTalolue obIIre BEPIINHLI, Pafil KOTOPLIX MHCTPYMEHT U cOejiaH. BTopoe o3Ha4aeT, 4To
péOpa mmepeceKarTCsi, TO eCTh 00bEKTHI HaKJIagbIBAIOTCS OAPYT Ha Apyra. Eciu Takux y3710B O0JIbIile
TIOJIOBUHEI, CJIO¥ He SIBISETCS €OUHBIM ITOKPHITHEM, M CTOHWT CIIEpPBa IIOCMOTPETh IEPEKPHITHUS
uactpymMerToM 1.01. [Tpu OCMEICTIEHHOM HaJIOXKEHUU, HAlIPUMED Pa3HEIX IJIACTOB B OOHOM CJIOE,
rajyioyky ob y3j1ax B IIepeCeYeHUdX JTydIle CHSIThD.

HpOXOJIOB MOZXKeT l'lOHa,ElOﬁHTLCH HECKOJIBKO. BcTaBneHHBIN y3€JI CaM HHOTOa JIOZKUTCSA Ha
pe6po TPEThETO O6'LeKTa, II03TOMY MHCTPYMEHT IIOBTOPsAET IIPOXOObI, ITIOKA Y3JIbl HAaXOOATCA, U
nmevaTtaeT ux 4yucio. Ha TunmudHOM ciioe KPUTHMHI'a XBaTaeT TpéX.

OTKI0HEeHHue OT pedpa 5T0 He IonyCK. PaccTosgsHME 30eCh paBHO HYJIIO, @ YUCJIO HYKHO JIUIIb KaK
3alIuTa OT JTOXKHBIX cpabaThHIBaHUM. YMOTYaHue OTBeYaeT TOYHOCTH KOOPOUHAT. 3agaBaTh METPH
He ClefyeT: UHCTPYMEHT HAYHET IOATATMBATL péOpa, u obellaHMe IPO IIIOLIAAb IEepecTaHeT
BBITIOJTHSITHCS.

Haxomut st Mecta nHCTPpYyMeHT 1.01, TUIl HapyIllleHX ST BepUIHHA JIeKHUT Ha pedpe cocena 6e3
y3ia.

ITapaMeTpsI

I[TapameTp YMomyaHue YTo 3amaéT

BxopgHOM ciio#l (HOJMUTOHBI UK -
JIMHUH)

OIIOpHEBIN CJIOH, -
Heobs13ame1bHbll

[onycTuMoe OTKJIIOHEHUE 0.000001
BEPIIMHEI OT pebpa
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HUcTtounuk y3moB. He
HU3MEeHSEeTCS U B Pe3yNbTaT He
nomagaeT

He pomyck, a 3amura OT
JIOKHBIX cpabaThIiBaHUM.
MerTps! 3aiaBaTh He ClieyeT



I[TapameTtp YMmonyaHue Yrto 3amaér

CTaBUTB Y3/IHI B TOYKAX ma
nepecedyeHus pédep
I[IpemenbHOe 4yucio mpoxomgoB 10 Ha cormacoBaHHOM TOKPBLITUH

XBaTaeT OABYX-TPEX.
ocTuxkeHue mpepesna
O3HayaerT, 4TOo CJION He
SIBJIA€TCHA IIOKPBITHEM

Crnou ¢ y3nmamMu -

BcTaBneHHbIE Y3ITHI, - Touku, rOe MOSIBUIIUCH Y3IThI

Heobs3amenbHbll

1.07 KOoHTpPOJIb COOPKH IO aTPHOYTY

pdzpHiB

oOHO Teno OBa Tefna: cMOTpeTb note

Puc. 5: I'pynima cobupaeTcs B OOQHO TeJio 1ub0 pacramaeTcs Ha YacCTH.

IIpoBepsieT, uTo 00benMHEHNEe 00BEKTOB C ONMHAKOBLIM 3HaueHUeM aTpulyTa OaéT POBHO OZHY
yacTh 0e3 BHYTPEHHUX Kojell. CIoi He U3MEHSIeTCs.

3aueM. JTOo IpsiMas 3aMeHa PYYHOU IIpolefyphl «00begUHUTHh 6e3 aTpuOyTOB U IIOCMOTPETH
rinazamMm». MHCTPYyMEHT OTBe4YaeT Ha KOHEYHEINW BOIIPOC Cpa3y M 110 BCEM I'PyIIiaM, a He 10 OJTHOH.

Y10 HAXOIHUTCSI

» T'pynma pacmajach Ha YaCTH. BHYTpM TPYINOL OCTaJCAd Pa3phiB. B mome note ykKasaHO
paccTosiHue [0 GuKaumei 9acTu. ITO M eCTh JOMYCK, KOTOPOTO HE XBAaTHIIO.

* BHyTpeHHee KOJIBIIO B rpynmne. BHyTpu rpynmnsl octanacs geipa. HacTosIyue TeXHOIOTUYeCKUe
IIOJIOCTH TOXKeE IIOIaAyT CIofa, UX OTIMYAIOT II0 IIOIIAN.

BaxHoe CBOHMCTBO. [IpoBepKa HaXOOUT TO, YeT0 He BUOUT IOUCK IeNiei M0 BCeMy IMOKPHITHIO.
3a30p, BHIXOOAIIMN Ha BHEUIHUN Kpal, OLIPO# B 0O0beOUHEHUU He SBJIEeTCS, HO Ipu cOopke
TPYINBEI OH pa3pe3aeT e€ HamBoe. [109TOMy KOHTPOIb COOPKM HANO BHIIOJHATL BCerga, a He
TOJIBKO IIPU IIOJO3PEHUSAX.

/Is1 TUHHUH BOIIPOC TOT Ke: COGUPAETCs JIU T'PYINa B OOHY CBSI3HYIO Lemb. CMeXHbIE Y4aCTKH
CKJIEMBAIOTCS, I03TOMY YHCJIO UCXOOHEIX OTPE3KOB POJIU He UrpaeT. BHyTpeHHUX KOJell y IUHUN
He ObIBaeT, MeEpPOU CIyXKUT OJIMHA.

Korga rpymnma He o00si3aHa OBITH HedbHOH. ONHO 3HaueHWEe aTPUOyTa YacTO OIKMCHIBAET
HECKOJIbKO Pa3HECEHHBLIX TeJi: IIOJIUTOHBl HM30JIMHUHU OOHOTO YPOBHS, y4aCTKM OZHOTO THIIA,
ocTtpoBa. [l TaKMX HAHHBIX 3afaiiTe MaKCHMaJIBLHBLIM pa3phIB. YacTH, OTCTOSINHUE [OasibIle
HEero, CUYMTAIOTCS OTAENbHBIMU TE€IaMU, a PAa3PBIBOM OCTAETCS TONMBKO pPa3defieHue BHYTPHU Teja.

11



ITonocTy B TaKMX HJaHHBIX TOXKEe OOBIYHO BXOMSAT B 3aMBICEJI, [JIST HUX €CTh (hJiazkoK BHyTpeHHHe
KOJIbIla HONMYCTHMBI.

ITpu3HaK TOTO, YTO IIOPOT HyKEeH, BUAEeH Cpa3y: eC/IH B IoJjie note CTOSIT COTHHU U THICSYH METPOB,
9T0 He medekThl COOPKH, a HOPMAaJIbHO pa3HecCEéHHHIe Tena. [ 30H, OJI0KOB U IIaHeJeH IIopor
OCTaBJISIOT HYJIEBBIM: TaM IrpyImna o06si3aHa coOMPaThCS B OOHO IIEJIOe.

Ecnu B]:IGpaHO HECKOJIBKO HOHGI:I, KJIIOYOM CTAaHOBUTCA UX COYETaHHeE.

ITapaMeTpsI

I[TapameTp YMonmuaHue YTo 3amaéT

Crno# (IIOJIUTOHEI UJIN JIMHUH) - Cro# He U3MeHseTca
[lone unu nong rpynnupoBKHA - O6sizaTenbHbIMN. [Tpu

HECKOJIPKHUX IIOJISIX KIII0YOM
CTAHOBUTCS WX COUYeTaHUe
[Topor nnomanu Mmycopa 1 Huxe sToi nnoiiagu
BHYTPEHHEE KOJbIIO
CYNTaAEeTCs MyCOPOM
MakcuManbHEIM Pa3pPhIB 0 HacKkobKO JaiekKo 4acCTH elle
BHYTPH Tella CUMTAIOTCS OOHUM TEJIOM.
Home 03Ha4aeT, 410 rpymnia
o0si3aHa OBITH IIEJILHOM

BHyTpeHHUE KONbIla HEeT 715 maHHBIX, Te TOI0CTh
IOTYCTUMBI BXOOUT B 3aMbICeJ
Haxogku c60pKu - BrIixogHOU CIloM TOYEK

2.01 Tomoyroru4yeckoe ynpoiieHue

Nno oTAENbHOCTW! Tononorn4eckKkoe:
O0fHa rpaHnua ctana opyMsa rpaHnua npopexeHa ogvH pa3

Puc. 6: YopoliieHsue 1o OTOeIbHOCTH Pa3BOAUT OOIIYI0 TPaHHUILY.

ITpopexkuBaeT BEPILINHBI TaK, YTO I'PaHUIla, OOIIasd OJIg OBYX CcOCelel, ocTaéTcst 00Ie.

3auem. OGBIYHOE ympolneHue oOpabaThiBaeT KaXKObIM MOJIMTOH OTOENIbHO, ITO9TOMY OOHA U Ta
XKe TpaHHuIla IPOPEeXKUBAETCS OBaxKObl U II0-PAa3HOMY: MOSBIISIOTCS I U IEePexXJIECTH. 3aMep
Ha CJIoe 30H C [OIIYCKOM 5: TOIIOJIOTHYECKOe YIIPOIeHHe He MOPOXKAaeT HU OOHOTO HapPYIIeHUS,
He3aBUCHUMOe Ja€T 46 nepekprITul, 25 meneit u 189 HecormacoBaHHEBIX Y3JIOB.

Kak padoraer. O0Omiue pébpa CKIEMBAIOTCS B OYTHM MEXKOYy y3JlaMM BETBJIEHUS, KaxKmas myra
TTPOPEXUBAETCS POBHO OOWH pa3, ¥ 000UM COCEsIM JOCTAETCS OOUH U TOT XKe pe3ynbraT. KoHIb
OyT HETOOBUKHEI, [IO3TOMY Y3JIbl, Tl CXOOSITCS TPHU IIOJIUTOHA, He CMEIalTCs.
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JIuaun o6pabaTeIBaloTCS HapaBHe C IoNuroHaMu. OOyl y4acToOK OBYX JIUHUMN IIPOPEKUBAETCS
OOWH pa3, KOHIBl JIMHUU W TOYKU BETBIEHMHS OCTAIOTCS Ha MeCTe. OTO HYXKHO U3O0JIMHUSM,
TUAPOCETH U FOPHEIM BEIpaboTKaM: OOBYHOE YIIPOIlleHNe pa3phiBaeT UX B y3jax.

IIBa MeToma mpopexuBaHHus. [lyriac-Ilekep MepsieT OTKIOHEHHE BEPIIMHEI OT XOPMIH:
OepXKUT YTkl ¥ XapaKTepHbIe W3JIOMBI, HO Ha IJIaBHOW KPWBOM OCTABISET 3aMeTHBIE T'PaHH.
BucBanuHram MepsdeT IIJIolladb TPEeYroJIbHUKa U3 TpéX COCeHHUX BEPIINH: Ha IIJIaBHBIX JIMHUAX
pe3ynbTaT Msrde, 3aTO OCTPRINA VIOl U3 KOPOTKUX pé0ep MOoXKeT cpe3aThbCs. st rpaHul] 6J10KOB
¥ BRIPAOOTOK IOOXOOUT IEPBLIN, OIS U30JIUHUHN U TUOPOCETH BTOPOM.

Iomyck B 000uX ClIy4asix 3afaéTcsl B eQUHUIIAX AJIUHBI, OMHUM II0JIEM: TaK IIPOIIE B MOIEISIX U
B ITAKETHOM pexXuMe. TOUHOTO COOTBETCTBUS MEXKIOYy METOJaMM HET, OOWH MepPseT PAacCCTOSHHE,
OPYTO# TIoIafb: TPY PAaBHOM YHCJIe B IOJie BuCBaIMHTaM OCTABJISIET 3aMETHO OOJIbIIIe BEPIINH,
TTO3TOMY [JIsI CPABHUMOTO Pe3ybTaTa ero OOMyCK 0epyT KpyIHee.

CriaxxuBaHHe€ Cpe3aeT YT TI0CJie TPOPekKUBaHM, 10 TEM XKe IyraM, II03ToMy 00IIas rpaHuIla
ocTtaétcs obimreii. Cxema YalKuHa He BBIXOOUT 3a MCXOOHYIO JIMHUIO, TAK YTO BEIOPOCOB M HOBBIX
caMoIepecedyeHNN He BO3HUKaeT. KaxkIrIil Ipoxon IpUMepHO yaBauBaeT YU CIIO BEPIINH, OOLEIYHO
XBaTaeT OOHOT' O UJIN OBYX.

TOYHOCTH OMMO3HAHHS OOIIHNX BEPIIHH 3TO He [OIYCK yrupoineHus. OHa HyXKHa, KOToa Cocequ
3aMMCcaHbl C PA3HOM TOYHOCTBIO KOOPAWHAT. 3afaBaTh METPHI He ClemyeT.

[Inomiane IpU YIPOUIEHWM MEHSIETCS, B 9TOM €ro CMEICH. TOIIONorus NpH 3TOM He MOPTUTCH:
IpoBepPLTE pe3ynbTaT UHCTPpyMeHTOoM 1.01, 4mciio HaXomoK He JOJIXKHO BEIPACTH.

ITapaMeTpsI

[TapameTtp YMmonyaHue Yrto 3apaér

BxopgHOU Crnoi (IIOJIUTOHEL UMK -

JIUHUU)

MeTopn npopexXuBaHUsd Hyrnac-ITekep BTopoit BapuaHT:
BucsanuHrawm, no nnoianu
TPEeyroJIbHUKa

HOIIyCK yIpOILIeHU 1 IIpenenbHOE OTKIIOHEHUE
VIIPOLIEHHOMN JTUHUU OT
ucxopHou. [Ins BucBanuHraMma
IIepeCcyYuTHBaeTCA B IUIOMIAAb

He ynpomaTtes oyru Kopoue, 0 3ammTa KOPOTKUX YIaCTKOB

BEPIINH rpaHuIsl. Homb OTKIIO4aeT

CrnaxuBaHue, YUCIIO 0 CpezanHue yTioB mocie

IIPOXOTIOB npopexuBaHua. Kaxnwii
[IPOXOH IPUMEPHO yaBauBaeT
4UCJIO BEPILIVH

TOYHOCTH OTIO3HAHUS OOIIUX 0.000001 He ponyck ynpoiiesus.

BEPIINH HyxHa, korga cocenu
3amucaHbl C pa3HoU
TOYHOCTBHIO KOOPOUHAT

[Tone unu nons rPynnupoOBKY, - I'paHUIIEI pa3HBIX TPYII

HeobA3amenbHbLU 06IIMY He CUUTAIOTCS

CoxpaHsSaTb OTMETKU Z oa

VpoiméHHbi cioi -

13



2.02 I'paHUIIBI IOJIMT OHOB JIMHUSMH

OBe NNHUN kind = shared
ofHa NeBepx LpYroi fid_a, fid_b

Puc. 7: OOBIYHELIN ITEPEBOM OA€T OBe COBIIAMAIOIIKNEe IMHUM, UHCTPYMeHT 2.02 omHY.

BI:IJIaéT T'PaHULIBI IIOKPEITUSA OTOEJIBHBIMU JIMHUAMM, OT y3JIa OO0 y3JIa. Crnoli He MeHSIeTCH.

YeM OTIHYAETCS OT IIepeBoda IOJIUTOHOB B JTHHHH. OOBIYHBIN IEepPEeBOd BHIOAET OOIITYIO
TPaHUIY OBaXKOHI, 0 pa3ly OT KaXaoTro Coceda: MBEe COBIAAAIOIIMe JTUHWHU OHA IIOBEPX APYTOH.
CTunb NOXKUTCSA Ha 00e, ¥ TONIIWHA YABAaUBAETCS. 30eCh TPaHulla BEIXOOUT OOUH Pas.

Tpu BHOa rPaHUIl: MeXOy 00beKTaMu, BHEIITHMH Kpal MOKPHITHUSI, Kpal monocTu. Eciu B monocTtu
JIEZKUT OPYTO# 0OBEKT, 3TO yKe TPaHUlla MeXAYy 0OObEeKTaMu.

ATpuoyTsbi: kind, label, fid a, fid b, length. Ecnu 3amaHo mone, mo6aBmstroTcst val a u val b -
3HA4YEeHUe MOJIS Y KaXKA0ro cocena. [Jisi reoJIoTHYeCKUX TPAHULL 9TO IJIACT CJIEBA U IUIACT CIIPaBa.

JIuHUsI PBETCSA TaM, TTe CXOOSITCsS Tpu U 6omee oOBbEKTa, U TaM, TIe MEHSeTCS mapa cocemei.
I'paHuIla MeKOy OBYMS TeJIaMU BHIXOOUT OOQHUM KyCKOM.

OTKJI0OHEeHHEe MPH MOHCKe Oo0ImIux BepimmwH. Eciu y cocemell pa3Hasi BEPIIMHHOCTDb, 0OIIas
rpaHuIla He ono3HaéTcs. [lepenm pa3bopoM TaKue y3JIbl JOCTPAWBAIOTCS, BEPIIUHEI IIPHU 3TOM HE
IBUTraroTcsA. [IpoBepuTh CJI0l 3apaHee MOXKHO mHCTpyMeHTOM 1.01.

ITapamMeTpsI

I[TapameTp YMmonmuaHue YTo 3amaéT

BxopHO# crioi (IOTUTOHBI) - Crnoit He U3MeHseTCs

INone, 3HaYeHUS KOTOPOTO - 3HadYeHUe I0JI ¥ KaKOoTro

3amucaTh no o6e CTOPOHHI, cocefia IOIaAeT B aTpUOyTHI

Heobs13ame1bHbll JTUHUUT

OTKIIOHEHNE IPU IIOUCKe 0.000001 Y371b1 §OCTpPauBalOTCS Ieper

00IIMX BEPIITUH pa3b0poM, BEPIIUHBI IIPU
9TOM He aBurarTcs. Homb
OTKJIIOYaeT

TOYHOCTH OITO3HAHUS OOIIUX 0.000001

BEPIINH

I'paauUIB - BrixogHOM Co¥ TUHUMU

YTO0 pelleHo mo O0IIuM I'PaHUIlAM

Cnyyau PesyneTart

Y cocepna ecThb BepivHa Ha 00Ilel rpaHulle, Y  Y3eJ BCTaBIISAETCS, KOOPOAUHATH HE

Hac HeT CMeIlaTCs

T-00pa3HBIM CTHIK TPEX IIOJIUTOHOB V3en nosBisieTcs y TOTO, y KOTO ero He OBUI0
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Crnyuau PesynweTat

YeThIpe MOJIUTOHA CXOIATCS B YTV C Bce yriel CBOOSITCS B OOHY TOYKY
pa3bpocoM MeHbIIe AOIyCKa

Yromn 3aX0OuT 3a TPaHUIly COCefla MEHbIIe BepIIuHEL CBOMSATCS, IEPEXIECT HCUe3aeT
OoIycKa

PEGpa mepeceKarTCs KpecT-HaKpecT 6e3 V3Bl CTABATCS B TOUKAX MepecedeHust
OOIITNX BEPIINH

HaxknonHas I'PaHUIlla y2K€e COBIIagaeT Huuero He MEHSETCs, JIOZKHEBIX Y3JIOB HET
HecThikoBKa GOJIBIIIE MOTyCKa He TporaeTcs, 3To comepzKaTeIbHbIN CIydai

OT™MeTKkH Z

ITpu cimBKe BepimHa OGePET MTaHOBHIE KOOPAWHATHL INAEPA U OCTaBASET COOCTBEHHYIO OTMETKY,
TIO3TOMY IIJIACTHI C PA3HBIMU Z HE TIEPEMEIITNBAIOTCS.

B nHCTpYMEHTE 0UNCTKY OIlepalluy iepecedeHus: paboTaloT B IIJIaHe, I03TOMY Z BOCCTaHABINBAETCS
mo OmurKaumel MCXOOHOM BepIiuwHE. [ MOKPHITUM 5TO KOPPEKTHO. i CJI0EB C Pe3KuMU
nepenagaMy OTMETOK BOOJIb TPAHUITEI Pe3yJIbTaT CIeAyeT IPOBEPHUTh.

IIpenynpexkaeHUsi B OTUYETE

CYMMapHaﬂ Iiomaab HM3MEHHIaChb 0o1ee ueM Ha IIPOLIEeHT. IToutu BCcerpma O3Ha4aeT
3aBHIIIEHHBIN IIOPOT IIJIOIIaau. YMeHBIINTE €T0 U IIOBTOPUTE.

BBIpOXKOEeHHBIX KoOJIen yaaaeHo. lomyck Oombile pa3Mepa camMuxX OOBEKTOB. YMEHBIIUTE
IOOIIYCK.

0O0BeKTOB Hcue310. OOBEeKT IIETHKOM YIIIEN ITPY UCIIpaBIeHun. HaiguTe ero B CJI0€ OCTaBIINXCS
mpo6GieM mo Tuny lost 1 pasbepuTe BPydYHYIO.

HMcnpaBiieHH# OTMEHEHO U3-3a MoTePH Iutomagu. Cpaborasa 3amuTa: IpaBka HEKOPPEKTHOH
TeoMeTPHU OTHUMasia 00JbIlle YeTBepTH Ioiani. OO0BeKT ocTaBjIeH 0e3 N3MeHeHHH.

HeKOppeKTHHIX re0OMeTPHH CTA/I0 Oobine. [0MyCK CIUIIKOM BEJTUK IS 9TUX JaHHBIX.

3anuBKa pe3yjbTaTa o0paTHo B MSSQL

ITopsimok, MPOBEPEHHKIN Ha CJIOE 30H.

1. bakam. OgHoli cTpokou B SSMS unu B okHe SQL meHenxkepa B]I:

SELECT * INTO dbo.Zones backup I'TTTMMOO FROM dbo.Zones;

ITpaBka XKMBOM TAaOIUITEI OTKATHIBAETCS TONBKO M3 03Kalla, I03TOMY IIar o0s3aTeneH.

2. 3ameHa uyepe3 Oydep npaBku. OTKPHITH 1IEI€BOM CJION Ha pedaKTUPOBaHUE, BEIIEIUTEL BCE
0O0BEKTH ¥ YOAJIUTD, 3aT€M BCTAaBUTh OOBEKTHI M3 OUUIIIEHHOT'O CJI0S. ATPUOYTHI COTIOCTABISIIOTCS
10 UMeHaM II0JIel, ITI09TOMY UMeHa MeHSATh Hellb3s.

3. IIpoBepka g0 coxpaneHusi. OTKPHITH TabIuIy aTpubyToB U yOEOUTHCS, YTO KJII0YeBOe II0JIe
3aI0JIHEHO UCXOOHBIMM 3HAaYE€HUSIMH, a He ImycToe. [IooBOOHBINM KaMeHb POBHO OAMH: €CJIM KJTI0Y
saBnsieTcsa Kojoukou IDENTITY, cepBep MOXKeT OTKa3aTbCs NMPUHUMATh SBHBIE 3HA4YEHUS JTUOO
pa3gaTh CBOM, U TOTHa IIOPBYTCS BHEIIHNE CBA3U. BUOHO 3TO cpa3y IPpU COXPaHEeHUU.
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4. Ecnu cepBep 3apyrajicsi Ha IDENTITY. OTKaTUTh IPaBKY ¥ UATH Y€Pe3 BPEMEHHYIO TabIuIy
Cc 0OHOBJIIEHUEM II0 KITIOYY:

UPDATE z SET z.geom = s.geom.MakeValid()
FROM dbo.Zones z JOIN dbo.Zones snap s ON z.zone id = s.zone id;

5. KoHTpOJIH HA CepBepe.
SELECT COUNT(*) FROM dbo.Zones WHERE geom.STIsValid() = 0;
[oskeH ObITHL HOJIb.

IIpo MakeValid. SQL Server ctpoxe GEOS. I'eomeTtpusi, KoppekTtHasd B QGIS, moxkeT He
IIPOUTH Ha CepBepe, Yallle BCEro M3-3a TOYEYHHIX CaMOKacaHui Kojell. MHCTPyMEeHT OYHUCTKHU
mpenynpexagaer 06 3TOM OTHENILHOM CTPOKOM B oTuéTe. Ecnu mpemynpexkOeHUeEe MOSIBUIIOCH,
npuMeHsiTe MakeValid() Ha cTOpoHe cepBepa.

OrpannyeHus

Mlenu HINYTCsA KaK [ObIPBI B Oﬁ'BeJII/IHEHI/II/I IIOKPBITHUSA. 3a3op, BBIXOOSIIITUM Ha BHEITHUN
Kpaﬁ IIOKPEITHS, JIBIpOfI He SIBJISIEeTCS U 3THUM CIIOCO00M He Haxogutcs. Takue 3a30PEI 3aKPEIBAET
CIIIMBKa BEPILINH, €CJIM UX HINPHWHAa MEeHbIIIe OOIIyCKa.

C/lo# 4YHTAETCS B MaMATh IEJIHKOM. 3aMep Ha KamacTpoBoMm cioe: 11 872 oOmekTta, 15
700 xonern, 742 TeHICSYU BepIIUH. BcTaBKa HeOOCTAIOUIVX y3JI0B IPOXOOUT 3a OBE-TPU MUHYTEHI,
IIpOBepKa TOIIOJIOTUU TPEX THICIY 0OBEKTOB 3a HECATOK CEeKYHM. [IJ1g CJI0EB B MUJUJIMOHEI BEPIITUH
obOpabaThIBalTE IO YACTSIM.

BennuyuHa KOOpPOIWHAT BIHSIET Ha TOYHOCTh. B cucreMax, rme KOOPOWHATH H3MEPSIOTCSH
MUJIJIMOHAMM MeTpoB, Bpome Web Mercator, 4ucio OBOMHOM TOYHOCTHU pas3peuiaeT OKOJIO
Ha"HoMeTpa. Pebpo MexX[y BepIIMHaMM CyIleCcTByeT KaK ¢GopMyla, U 3HAK OIpefeuTens
IIpU IIPOBEPKE CTOPOHBI BHIYUCIISIETCS M3 PaA3HOCTEM OOJNBIINX YHUCEJ, THe cTapline HugpH
cokpamamTcsa. OTcioga GepyTCs MEepPeKpHITUS IUIOMAmbI0 B OECSITKM KBafpPaTHBIX MHKPOH: Y
HUX HEeT IMTUPUHEBI, TOJIBKO MIMHA. MHCTPYMEHT OTHOCHUT UX K MYCOPY, IIOTOMY YTO OLIEHWBAET
TIepeKphITHE MIUPUHON. B MeCTHOU cucTeMe C IeCTU3HAUYHBIMM KOOPAUHATAMM TaKOTO IITyMa Ha
IIOPAO0K MEHEBIIIE.

st TUHUH ecTh cBou mpoBepka 1.02 u ouucTtka 1.04. KpoMe HUX TUHUYM TPUHUMAIOT CIIMBKA
1.05, BcTaBKa y3/10B 1.06, KoHTpOIb cOopku 1.07 u ympoienue 2.01.

ABTOMATHKa He 3HaeT, KakKas Hu3 [IBYX CHOPSIIHX IpaHun BepHa. OHa pazaudaer
TOJIBKO MacIiTab: CAaHTHMETPOBBI HAXJIECT SBJISETCS IOTPEIIHOCTHI0, TeKTAPHBIM SIBISETCS
pas3HoTIacCueM MeXOy HCTOUYHHKaMu. [109TOMYy KpPYIHBIE IIE€PEKPHITUS U IMeJIM OCTAITCS
4eJIOBEKY BCET[a.

CrnpaBOYHHK II0JIEH BBIXOTHLIX CJIOEB
CJ10M HaXOOOK

Brimator uHcTpyMeHTHl 1.01, 1.02, 1.07, a TakXe O4YUCTKa B CJIOE OCTABIIUXCS IIPOOGJIEM.
T'eomeTpus ToueuHas: TOYKa CTOUT TaM, I'le HalileHO HapyIlIeHue.

ITone Tun YTO comepXuT

type CTpPOKa Kop mapymenus: overlap, gap,
on_edge, dangle u npouue.
Yno6Ho GpunbTpoBaTh
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TTone

Tun

YTOo comepXKUT

label

severity

fid a

fid b

value

note

grp

CTpOKa

CTpOKa

mejioe

mejioe

BellleCTBEHHOE

CTpOKa

CTpOKa

To ke Ha s13bIKe HHTEpP(eiica,
IJISI YTEHUST Y€JIOBEKOM

auto - Mycop, HHCTPYMEHT
OYMCTKU UCIPABUT CaM.
review - pelraeT 4eJIoBEK
HpoeHTudukaTop 00HLEKTA.
[ TapHBIX HAPYIIEeHUN -
IIePBHIYA U3 IIaphH

Bropoit 06beKT naphl, 1ubo -1
€CJIM HapylleHue OTHOCUTCS K
OOHOMY OOBEKTY
HN3mMmepeHHass BeTUYUHA:
IJIOIIAb MEPEKPHITUS UITH
1IeIyd, pacCTOsSHUE JI0
COoCemHeU NTUHUU, YUCIIO
CHSATHIX BepIIUH. CMBICTT
3aBUCHUT OT THIIA

[TosscHeHMEe C M3MEePEeHHOU
BEJIMYMHOMN: YEM 3TOT ClIydau
OTJINYAEeTCS OT COCEQHETO
TOTO JKe Tulla

Koy rpynmsl, ecnu 3agaHo
IoJie TPYIIIUPOBKYU

Kak ctunu3oBarhk. [IpaBuio 1mo severity: review KpacHBIM U KpyITHee, auto MeJIKUM CEPHIM.
Torma pabounii CHUCOK BUOEH Cpa3ly.

C/10M TOYEeK MpPaBOK

Brimaét nactpymeHT 1.05.

Tlone Tuno YTo cogepXKUT

kind CTpOKa move - BepIInHa COBUHYTA,
insert - BCTaB/€eH y3en

dist BeIIleCTBEHHOE BenuuuHa cmelenusd. [Iasa
BCTaBJIEHHOI'O y3Jia HOJIb

ring esoe Howmep kombIa, K KOTOPOMY
OTHOCHUTCS IIpaBKa

C/10M BCTABJ/ICHHLIX Y3/I0B

Brimaét unctpymeHnt 1.06.

ITone Tun YT0 comepxXuUT

kind CTpOKa insert - y3emn Ha pebpe, Cross
- y3eJI B TOYKE IIepeCeYeHnus
pédep

dist BellleCTBEHHOE OTKIIOHEHUE BEPIIUHEL OT

pebpa. OGBIYHO HOJIb
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Cio¥ rpaHMuIL

BrimaéTt nacTpyMeHT 2.02. l'eoMeTpus NUHENHAas, KaXaas JUHUA UOET OT y37a OO y3ia.

TTone Tun YTo comepXKUT

kind CTpOKa shared - rpanuila Mmexngy
oByMs oObeKTaMu, outer -
BHEIIHMM Kpau HOKPBITHUA,
hole - Kpal IOIOCTH

label CTpOKa To ke Ha sI3bIKe HHTepdelica

fid a 1esoe HpenTtudukaTop 00HEKTA II0
OOHY CTOPOHY

fid b nesnoe ITo gpyryto cTtopoRny. s
BHEIIIHETO Kpasd U Kpas
nonoctu -1

length BEeIIleCTBEHHOE [InvHa yyacTka

val a CTpOKa 3HaueHue BEIOPAHHOTO OJIS Y

epBoro cocena. TOJIBKO eClu
IoJjie 3amaHo

val b CTpOKa To ke y BTOporo cocepna. Insa
BHEIITHET 0 Kpas IIyCTO

Kak cruau3oBaTh. [IpaBuno mo kind: BHENIHWM Kpal TOJIIe, TPAaHUIB MeXOy 00BbeKTaMu
TOHBIIIE, Kpa¥ IOJIOCTY IIYHKTUPOM. I[JIsi reosIoTMYeCKUX I'DaHUIl - IpaBUjIO IIO Iape val a u
val b: rpanuIia MeXny KOHKPETHBIMHU IIJIaCTaMU IIOJIy4aeT CBOU CTHUIIb.

OuMIIeHHBIN U CHIMTHIN CJION

ATpubyTHl MCXOOHOTO CJIOS COXPAHSIOTCS IIOIHOCTBIO. [[0GaBHIeHHHBIX ITOJied HeT. ['eomeTpus
OYUINIEeHHOTO CJIOS BCerfja COCTABHOTO THIIA: HCIpaBlieHMe MOXKeT pa3feluTh O0BeKT Ha
HECKOJIBKO 4YacCTeHu.

ITpoBepka xKoma
FeOMeTpI/I‘-IeCKaH JIOTHMKa BbIHECEHa U3 QGIS B OTOEJIbHBIE MOOYJIX U IIOKPEITA TECTAMMU:

cd topoliner
python -m unittest discover -s tests -v

QGIS pgnsa TecToB He HyKeH. [IpOBepKY IepeKPLITUM U ITeJiel TeCTUPYIOTCS Ha Shapely, KoTophIi
ucmnosnb3lyet ToT ke GEOS, uto u QGIS.
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