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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.

IToocka3dka mo [mOomycKy. [locie IIpOBEPKM WHCTPYMEHT IledaTaeT, KaK PaCXOXKIEeHUS
pacrpenesieHbl B 3TOM CJIO€: CKOJIbKO X, MeuaHa, AeBSIHOCTO ISATHIH NPOIEHTUIb U MaKCUMYyM.
Ecnu B pacmpeneneHUU e€CTh Pa3phlB, OH HA3bIBAETCSH: [0 HETO IIOTPEIIHOCTh OIU(PPOBKU, 3a
HUM pas3Horjlacue MeXOy MCTOYHHKaMH. EC/IH pa3phiBa HET, MHCTPYMEHT TaK ¥ TOBOPHUT, a He
BBIIYMBIBAET YKCIIO.

OTHenbHO IeYaTaeTCs II0TOJIOK: BeJIMYMHA, BBIIIIe KOTOPOM IOIIyCK OpaTh He CIIeAyeT, IOTOMY 9TO
OH CXJIOITHET KOPOTKUE PEOpPa U y3KKe 00beKThl. CYUTAETCS I10 MIATOMY ITPOLIEHTHUITIO AIUHEL pebpa
¥ MUHUMAJILHOH IIUPUHE 00BEKTA.

Ecniu MemuaHa pacXOoXOeHWH oOKasanachk OfmM3Ka K 3aJaHHOMY MOOIIYCKY, pacIpeneneHue
oOpe3aHo: HaJbllle [AOIyCKa MPOBEpPKa HE CMOTPHUT, W HACTOAIIME PACXOXKOEHUS KpYIIHEE.
CTOUT HOBTOPUTH C OJOIIYCKOM MOKPYIIHEE.

[IBa MOX0KHUX HaPYHUICHUsI CTOMT pa3IudYaTh. «BepinrHa IeXuT Ha pebpe cocema» o3HavaeT
pacCcTosTHWe HOJIb: I'PAHUIILI COBIAAAlOT TeOMeTPUYeCKH, HO BEPIIMHHOCTh Y Cocelel pas3Has.
Takoe yuHAT npu T000M momycke. «BepmmHa psimoM ¢ peOGpomM» O3HA4YaeT JUIb OIU30CTh, U
4YMCJI0 TaKWX HAXOOOK 3aJaéTcs momyckKoM. Eciu B cBopmKe MenuaHa O/IM3Ka K OOIYCKY, a HE K
HYITIO, BBl CMOTPUTE Ha COCeHNEe 00LEeKTH, a He Ha medeKTH.

Kak gyurarh. CTUIH3YHTE CJIOH 110 Moo severity. Touku review - 9To pabouuii criucok. Touku
auto cMOTpeTh He 0043aTeNbHO, UX YOEPET 0YUCTKA.

Ecnu B review MHOTIO IEPEKPHITHH, OTCOPTHPYHTE HAXOOKH IO TOJI0 value M IIOCMOTPHUTE
pacmpepnernenue. [IpoBan B pacupefeeHuy ¥ eCTh KUCKOMBIM ITOPOT IIJIOIIaAH AJIsI 3TUX MaHHBIX.

ITone rpynnupoBKH. OOVH CJIOM MOXKET XpPaHUTh HECKOJIBKO ITOKPHITHUM, pa3IuyaeMbIX
aTpubyTOM: 30HHBI PA3HBIX IIJIaCTOB, BapMaHTHI PAaCKPOMKU, CIIOM Pa3HHBIX jJeT. Takue OOBEKTH
jlexkaT B OOHUX U TeX Ke MeCTax II0 3aMBICITy, ¥ 0e3 IPYHIIHPOBKH KaXaoe HaJloKeHUe IonagaeT
B IEPEKPBITHUsI, OyOJIUKATH M BIIOXKEHHs. YKaxKUTe II0Jie, W IIPOBEPKa HMOUOET BHYTPU KaxKOou
TPYINOBI OTHENbHO. KiTI0YU IpyIIIIEl 3alIMChIBAETCS B IIOJIE grp.



Ha cmoe reomexanudeckux 30H u3 379 0OBLEKTOB IIPOBEpKa IIETUKOM Haja 166 HaxXOmoK, a C
TPYyHNIINPOBKOY 110 nnacTy 41. Pa3Huila einkKoM IPUXOOUTCS Ha MEeXKIIJIaCTOBble HAJTOKEHU .

Tot xke IIapaMeTp €CTb Y O4YHUCTKHU: OOBEKTEI PA3HBIX T'PYIIII HE CIIMBAIOTCA MEXOY coboii u He

CIIOPSAT 3a IIJIoIanb.

ITopor nmioniagu mMoaoCcTH. LIenrK, 03epo 1IN He3aKapTUPOBAHHEIN YYaCTOK 3TO YaCTh 3aMEBICIIA,
a He medekT. ITOIOCTh KpyiHee YKa3aHHOM IIJIOMagyu HaXOOKOM He CUuUTaeTcs. MejKas Ohpa B

TIOKPBLITUM OCTaéTcs gedekToM. Homb OTKITIOYAET IIPOBEPKY.

OTKII09YaeMble IMPOBEePKH. [101CK IEPEKPHITHH U IIOUCK Ienel caMble goporue. Ha 6ombiux

CJIOAX UX MO2KHO BBEIKJIIOYHMTE U IIPOTHATH OTOEJIEHO.

ITapamMmeTpsI

[TapameTtp YMonuaHue Yro 3amaér

I[IpoBepsieMelli ClIOH - Crolt He U3MeHsIeTCs

(TIONTUTOHBI)

HOonyck (B egmaUIlax CRS 2 PaccTosiHue, HUXXE KOTOPOT O

CJI051) pacxoXxpaeHue CUYUTaeTCs
IIOTPEIIHOCTHIO O POBKU

IMopor nnmomanu Mmycopa (KB. 1 [Inomans, HUKE KOTOPOU

enuHUNEL CRS) ¢parMeHT CUuTaeTCs
TEXHUYECKUM MYyCOPOM

ITone wunu mong TPynnOupPoOBKY, - Hapymienus uniyTcss BHyTPU

Heobs13ame1bHblll KaxXgo¥ T'PYIIIbl OTHOEJIBHO.
HyxHo, KOrga B cioe
HECKOJIbKO ITOKPBITUU

IMonocTts KpynHEE 3TOMU 0 Llenuk, o3epo,

IJIOIagy UIeJbI0 He He3aKapTUPOBaHHLIM y4acCTOK.

CUMTaEeTCs Homnpb oTkmiouaeT

HckaTh nepekpuITUS, oa

OyOJIMKATHI U BIIOKEHUS

HckaThp menu B HOKPHITUHU ma

HckaTp BepmuHL 0€3 y371a HA  [a

cocenHeM pebpe
Haxopgku

BrIXOmHOI CJION TOYEK

1.02 ITpoBepKa TOMOJIOTHH JIMHHUH

HeOooBon nepeneTt

HAHWUTCSH ®
YNHWUTCAH

Puc. 2: Tpu cnydas Ha KoHIle NUHUHU. HeOooBon U MepeniéT YMHSATCS, BUCAYUN KOHEIl OCTaETCs
4eJIOBEKY.

Cnoit He usMeHseTcs. Ha BrIXofe CJIOoM TOYEK C HaXOOKaMU U CBOJKa B ITaHenu Processing.



Y nunauy cBout Habop HapymeHui. [l]eny, mepeKpLITHS, BIOKEHUS M BOJIOCSIHBIE TIOJIUTOHBI K HUM
He IPUMEHUMEI, 3aTO MOSIBJIAIOTCSA HEIOBOIHI, TIEPEJIETH], BUCSYKE KOHITH U IICEBH0Y3JIHL.

Tpu ciaydyasi Ha KOHIE€ JIMHHH CTOUT pa3jaudarb. Hedog80o0 3TO KOHEl, He HOIIEAIINHN IO
cocemHel JMHWUM: PACCTOSIHHE MEHBIE NOIyCKa, 3TO cien ouubpoBKH. [Iepesém 3TO XBOCT,
TOpYALIWH 3a IIepecedyeHneM, ToxKe cien onudpoBKHU. Bucsauull KoHey, 9To KOHEL, KOTOPOMY He C
YeM COEMUHSITLCS: Y TUIPOCETH UITH CETH BHIPAOOTOK OH OOBIYHO SIBASETCS YCTHEM WU TYIIUKOM,
TIO3TOMY PeIIeHUe OCTAETCS YEJIOBEKY.

HOpHJIOK IIPOBEPKHU CYHIECTBEHEH: Y XBOCTaA 34 Y3JIOM KOHEIl TO2K€E€ OTCTOUT OT coceOHEeU ITUHUH,
II03TOMY nepenéT HINEeTCs paHbIlle HeJoBOOa.

IIceBmoOy3eJI 3TO CTHIK ABYX IUHUN KOHIIAMH, T'Ie 00JIbIlle HUYero Het. I1o yMon4aHuIo TpoBepKa
BBHIKJIIOUEHA: BO MHOTUX CJI0SIX pa30ueHne Ha YYaCTKHU CIeIaHO HaMepPEeHHO.

ITapaMeTpsI

[TapameTp YmMmonyaHue Yrto 3apaér

ITpoBepsieMbllt CoM (IMHUN) Cioli He U3MEHSIeTCsI

HOonyck (B egmaUIilax CRS 2 HepoBon u mepesyiéT kopoue

CJI0S) OOIIyCKa OTHOCSITCS K MYyCOpPY

[MTopor gnuHBI TUHUU 0 JIuHuM Kopoue momnanaioT B
Haxogku. Homb oTKII0O4aeT

HckaTh BUCsSYHNE KOHIIHI, ma

HeOOBOLI U IIePEETH

UckaTh nepeceuenus 6e3 ma

y31na

HckaTh ICeBOOYy3IIH HeT BrIKTI04€HO HaMEepPEeHHO: BO
MHOTHX CJIOSIX pa30ueHue Ha
y4acCTKHU COelaHO CIIeluaibHO

Haxogkm - BrIXOOHOM CJI0¥M TOUYEK

1.03 OuHucTKa TOIO/JIOTHH IIOJIMT OHOB

Y3Kad nonoca: Mycop, BelHMTaeTCA
WwKnpe oonycKa: pelwaeT YeloBeK

Puc. 3: IlepekpriTHe OlleHUBAETCS MIMPUHON, a He IJIOaabio.

Y10 YMHHUTCSI MOJI4a

* IIOBTOPSIOIIUECS BEPIIUHLI U HYJIEBHIE CETMEHTHI,
* UTIH (Pa3BOPOT NTMHUM Ha3a[d B OOHOM BEPIIUHE),
* BEpPIIMHEH, Texalue Ha pebpe cocema 6e3 y3ia,

* IIepexIEecThl pébep 6e3 oOIMX BEPINH,

* pPaAcxXO0XK[eHUSs BepIINH MeHbIIIe JOIIyCKa,

* MUKPOOBLIPEI 1 MHKPOYACTH,

* HEKOPPEKTHas TeOMeTpHus,



* IepPeKpPHITHS Melbue Mopora IIoIaan,
* IIeIy MeJib4e IIopora IIOIIany.

YTO He OJejIaeTcsi HUKOorga

* KpyIHBIE IePEeKPLITHS,
* KPYyHIHBIE IIEJTH,

* myOIUKaTH 00BEKTOB,

* BIIOKEHHEIE 00BEKTHI,

* BOJIOCSIHEIE ITOJIUTOHEI,

* ymaneHue MUKPOOOBLEKTOB 0€3 SIBHOTO pa3peIleHus.

Bcé sTo momamaeT B cioit OcTaBUIMECsI MPOO/IeMbI C TIOSICHEHUEM B TI0JIe hote.

ITopsimok miaroB. YucCTKa BepIINH, 3aTeM MHKpPOYacTH U MUKPOOBIPE], 3aTeM CIINBKA,
3aTeM HCIpaBJIeHUe HEKOPPEeKTHOU IeOMeTpHuU, 3aTeM IIepPeKphITHs, 3aTeM menu. [lopsmok
3adUKCUpPOBaH M He HACTpauBaeTCd: UTJIBl OO CIIMBKH, MHAa4Ye OHU IIPEBpPAIIAlOTCSA B JIOKHEBIE
V3JIBL U PA3HOCATCS 110 COCENSM, a IPpOBepPKa KOPPEKTHOCTH IIOCJIE CIIMBKY, IOTOMY YTO CIIMBKa
caMa crioco0Ha IIOpOAUThL caMollepecedeHue.

OCHOBHBIE ITapaMeTPhI

* IIpu nepeKphITHH IUIOIIAAbL COXPAHsIeT - 00/1ee KPYIIHBIM 00BEKT UMU 00BEKT C MEHBIITUM
ugeHTUGUKaTOpoM. [To yMOI4YaHMIO KPYIIHBIN.

* YaamsiTh 00BEKTHI MejIb4e MOPOora IUIOIIA/IH - 10 YMOTYaHUIO BEIK/IIOYEHO, IIOTOMY YTO
yoaneHue 00beKTa YHUUTOXKAET U eT0 aTPUOYTHI.

* ITopor yria Mriabl - OKOJIO OJHOTO rpaayca youpaeT TONbKO SIBHEIE apTedaKThI.

* BoccTtaHaBIuBaTh OTMETKH Z - CM. pa3gen «OTMeTKHU Z».

Il'apanTuu

* BepmmiHa He cMelllaeTcCs fablile OOIIyCKa.

» [IpaBka, oTHUMaMINass y oObeKTa OOJIbIle YETBEPTH IjIolanu, oTMeHseTcsa. OOBEKT
oCcTaéTcs Kak OBIT U ITollafjaeT B OCTaBIINECS IIPOOJIEMEI.

* TTOBTOPHEIM 3aMyCK 10 PE3Y/IbTAaTy HUYETro He MEHSEeT.

* ATpuOyTH COXPAHSIOTCS IIOJIHOCTHIO.

BbBIXODHOM CJIOM BCeT[la COCTAaBHOTO THUIIA, IOTOMY YTO MCIIPABI€HHE MOXKET Pa3OeluTh 00bEeKT
Ha HECKOJIbKO YacTeH.

ITapamMmeTpnI

I[TapameTp YMonuaHue YTo 3afaéT

BxopHo# ciio¥ (IIOJIUTOHBI) -

Honyck (B equauiiax CRS 2 I[IpemenbHOE cMellleHUE

CJI051) BEPIIUHBI

IMopor nnomanu Mycopa (KB. 1 I'paruma Mexny MycoOpoM U

equauIsl CRS) BO3MOZKHBIM CMBICJIOM

ITone unu mMons TPYNIOUPOBKYU, - OOBEKTHl pa3HLIX IPYIIT He

Heobsa3ameibHbill CIIIMBAIOTCS U HE CIHOPSAT 3a
IJI0MIanb

ITpu mepeKpeITUHN ILIOMIagb 6osiee KPYIHBINA 0OBEKT BTopoit BapuaHT: 0OBEKT C

COXpaHseT MEeHBIITUM UAeHTU(PUKATOPOM

YoansaTe 00BLeKTH Menbye HeT BrIKTIOUEHO: yaaneHue

mopora nJoiagu VHUYTOXKAET U aTPUOyTHI

[TonocTs KpyniHEe 3TOU 0

TIJIOIIAAH IIeJIbI0 He

CYHTAETCS



I[TapameTtp YMonuaHue YTo 3a0aéT

[Topor yrna urmnel, rpagycChl 1 Pa3BopoT nmuHUU Ha3an B
mpepernax 9TOro yria
CUUTAETCS UTJION

CimBaTh BEPIIUHE U Y3JIBI ma

HNcnpaBnsaTe HEKOPPEKTHYIO ma C KOHTpPOJIEM IIOTEPU

TeOMeTPHUI0 TIoIagu

YOupaTth MenKue mepekpuIiTUS  [a Y3Kue monockl, IMUPUHON
MeHBbIIIe OOoIyCcKa

3aroHIATh MeJIKue LIeIn ma [[Tens yXOOUT COCEOy C caMou
OIUHHOM 001e rpaHullei

BoccTraHaBnmuBaTh OTMETKU Z ma ITo 6uxkanIIe KCXOGHON

OuuIieHHHN CII0HN
Ocrasmrecst MpoOIeMHI,
Heobs3ame1bHbll

BepIINHE
Bcerma cocrtaBHOrO THIIA
Cioi TOUeK: TO, YTO pellaeT
4eJI0BEK

1.04 OuHCTKaA TOIIOJIOTUH JIMHUHU

I/ICHpaBHﬂeT TO, 9TO 3aBEJOMO ABJIAE€TCsA CII€eqOM OHI/I(prBKI/I.

CHUMaeT IOBTOPSIIOIINECS BEPIIUHEI U UTJILI, 00pe3aeT IepeleTs 10 CaMOM TOYKHU IePeCeYeHus,
IOTATUBAaeT HeOOBOOLI Ha NPOEKUMWI0 Ha COCENHIOI JIWHUIO, BCTaBIAET HEOOCTAIOUINE V3IIH,
yoansgeT JIUHUU HyJIEBOU OJIUHEL.

YTOo He OemaeTcs: BUCSIYNE KOHIELI He TPOTAIOTCHA, JIMHHUKM KOpPOY€ IIOPpOra He yOaJIAI0TCA 6e3
SABHOT'O pa3pellueHunsd, IICEBOO0Y3JIbI He OG'LBI[I/IHHIOTCH.

TapauTus. KoHell TUHUMN He cMeNlaeTcs Oalblile HomnyckKa. [IoBTOPHBIN 3amyCK IIO0 Pe3yJIbTaTy

HHU4Yero He MeHsdeT.

ITapamMmeTpsI

I[TapameTtp YMmonuanue YTo 3amaeT

BxopgHoM cio#l (JIMHUN) -

Honyck (B equauiiax CRS 2 [IpepmenbHOE CMellleHHE KOHIIa

CJIOS) JIVMHUY U OpefenbHas OjInHa
o6pe3aeMoro XxBocTa

[Topor OWHEL TWHUU 0

OO6pe3aTh MepenéTr 3a y3eil ma XBOCT OTpe3aeTcs 40 caMou
TOYKM IIepecedyeHns

HoTsaruBaTh HEOOBOIHI 10 ma KoHnel nepeHocuTcs Ha

cocegHeU JIMHUU IPOEKITUIO

BcTaBnsaTe HemocTaoomue na

Y31

YoansaTe TUMHUK KOpoYe HEeT BrikitoueHO: yoaneHue

mopora aJIuHbI VHHUYTOXKAET U aTPUOyTHI

[Topor yrna urmnel, rpagycChl 1

OuunieHHHNA CII0OHN
Ocrasmuecst MpoOIeMHI,
Heobs3amenbHbll




1.05 CaimBKa y3J/I0B H BEepPUIHH

3asop

Puc. 4: 3a3op 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

BxopHOU Ccoi (IIOJIUTOHEL UMK -

JIUHUN)

Honyck (B egmauiiax CRS 2 IIpepensHOE CMellleHUE

CJ10s1)
Pexum

OTaJIOHHLIN CJIOH,
Heobs3amenvHblll

KTo kOro npursarusaet

OTMeTKa Z BCTABIEHHOTO
y3ia

CTaBUTD Y37IBI B TOYKAX
nepecedyeHus pédep

He u3MeHSTh OOBEKTH YKe
OOIycKa

Ecnu cimBKa ucnopTuia
TeOMETPHIO

CNTUsTHUE BEPIIMH U BCTaBKa
y3JI0B

KpYIHEIE 00BEKTEL
[IPUTSATHUBAIOT MEJIKIe
WHTEPIOINPOBaTh BOOJIb
pebpa

na

oa

HCIIPaBUTh, a €CJIN He
BBIXOOUT, BEPHYTHE UCXOOHYIO

BEPIINHE
[Ipyrre BapuaHTHL: TOJIBKO
BCTaBKa y3JIOB, BEPIINHEL IIPU
9TOM He [IBUTAIOTCSI, ¥ TOJILKO
CIUSTHUE BEPIINH

Ero BepivHbLI HEIOOBUKHEL U
OIPUTSITUBAIOT BXOTHOM CIIOH.
CaM He U3MEeHseTCHa

BTopoit BapuaHT: 110 MOPAOKY
00BEKTOB B CJI0€

BTopoit BapuaHT: B3ATh Y
MIPUTSHYTON BEPIINHEI

Takoit 00BEKT CXJIOTHYJICS OB
caMm B cebs1, T03TOMY OCTaETCS
oropou

[Ipyrue BapuaHTHL: Cpa3y
BEPHYTDb UCXOIHYIO
reoMeTpuio o0beKTa TM60
OCTaBUTH KaK eCThb



I[TapameTtp YMmonyaHue Yrto 3amaér

I[TpoBepSATE KOPPEKTHOCTD oa

TeOMEeTPHUH OO0 U II0CJIie

CHUIUTHIN CJIOM -

Touku IpaBoK, - I'me gBUTanuCh BEPIIUHLI U
Heobs3ame1bHblll BCTaBJISLIIUCH Y3JIBI

1.06 BcTaBKa HeJOCTAIOIIUX Y3/I0B

IocTpauBaeT y3/bl TaM, TAe BepIInHa OJHOro 00beKTa JIEZKHUT Ha pedpe Apyroro, HO y3/ia TaM HeT.
Hwuuero OoJibllie HE gejaer.

YeM OTIHYAETCA OT CIHHBKH. CIIMBKA OBUTAET BEPIIMHBEI, YTOOLI COMKHYTH PACXOXKOEHUS.
3mech pacxXoKOEHUS HEeT BOBCE: TPAHUIBI y2Ke COBHAHAIOT, Pa3lHUdaeTCsl TOJIBKO BEPIIHHHOCTD.
ITosToMy BCTaBKa y3JI0B HUYETO He ABHUraeT, U CyMMapHas IUIOIIagb OCTAETCS IMPeXHeH TOYHO,
a He mpubnu3uTenpHO. OTYET ImevaTaeT MJIOMIaAb A0 U IIOCNEe: eCIIM CTPOKM O PAaBEHCTBE HET,
YTO-TO IMOIIJIO He TaK.

Korma HyxkHO. OTpPHCOBKE pa3Has BEePIIMHHOCTL He MeIllaeT ¥ Ha Ijla3 He BUOHA. MeIllaeT
00BeIMHEHWIO TI0 aTpuOyTy, OBEpJEsM, TeHepanu3aluu U 3arpy3ke B 06a3y CO CTpPOTou
Tomomoruei. THUMHUYHLIE HCTOYHHUK 3TO HE3aBHUCHMOE IIOCTPOEHHE IIOJIMTOHOB II0 pPa3HHe
CTOPOHEI OOIIel IPSIMOM: TUHUK Pa3jioMa, Kpas MacKu 0Ope3KH.

OnopHBIHA CJI0HM HeoOs3aTeneH. ETo BEePIIMHEL CITyKAaT UCTOYHUKOM Y3JIOB [IJIT BXOOHOT'O CJIOS,
caM OH He U3MEHSIeTCS U B pe3yJIbTaT He ImonagaeT. be3 Hero y3iabl 0epyTcs U3 CaMOTr0 BXOTHOT'O
cJios.

OT4yéT pa3messieT y3/IbI Ha ABa BHIAA: Ha pPEOpax cocemell 1 B mepecedeHussx peédep. Ilepsoe
9TO HeMIOoCTaloIre o0IKe BePITUHEI, Paii KOTOPHIX MHCTPYMEHT U CliejlaH. BTopoe 03HaYaeT, 4To
pébpa repeceKarTCs, TO eCTh 00BbEKTHI HaKIaAbIBAIOTCS APYT Ha Apyra. Eciu Takux y3710B 60JIbliiie
TIOJIOBUHEI, CJIOW HE SIBJISIETCSI €OUHBIM MOKPBITUEM, M CTOUT CIE€pPBa MOCMOTPETh MEPEKPHITUS
nHCcTpyMeHTOM 1.01. [Tpu OCMBICTIEHHOM HaJI0OKEHHWHU, HAallpUMeP Pa3HBIX IIJTAaCTOB B OJTHOM CJIOE,
rajoyky of y3jiaxX B IepecedYeHUsIX JydIile CHATE.

IIpoxog0oB MOZKeT NMOHAZOOUTHCSI HECKOJIBKO. BCTaBJIeHHEIN y3€/ caM WHOT[Aa JIOXKUTCS Ha
pebpo TpeThero 0O6bEKTa, IMIO3TOMY MHCTPYMEHT ITOBTOPSET IIPOXOMbI, IOKA Y3/IBl HAXOOSATCS, U
medaTaeT UX 4YUClIo. Ha TUTTMYHOM CJloe KPUTHUHTa XBaTaeT TPEX.

OTKJI0HEeHHe OT pedpa 5To He IonyCK. PaccTossHME 3mech paBHO HYJIIO, @ YHCJIO HY2KHO JIUIIb KaK
3allluTa OT JIOXKHBIX cCpabaTHBaHUM. YMOTYaHUE OTBEYAEeT TOYHOCTH KOOPAMHAT. 3aiaBaTh METPH
He clefyeT: MHCTPYMEHT HAYHET IMONTATHUBAThL pEOpa, ¥ obelaHue PO IJIONagb MepecTaHeT
BBITIOTTHSITHCSI.

Haxomurt sTu mecta uactpymeHT 1.01, Tumn HapyllleHV S BepHIIHHA JIE2KHUT Ha pedpe cocena 0e3
y3ia.

ITapamMmeTpnl

I[TapameTtp YMmonyaHue Yrto 3amaér

BxopgHOM cio# (HOJMTHUTOHEI UK -

JIMHUH)

OnOpHEBIN CJIOH, - HUcTtouHuk y3noB. He
Heobs13ame1bHblU U3MEHSEeTCS U B pe3yJbTaT He

II0IIagaeT
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I[TapameTtp YMmonyaHue Yrto 3amaér

IHomycTuMoe OTKJIIOHEHHUE 0.000001 He pomyck, a 3amuTa OT

BEPIIUHEI OT pebpa JIOKHEBIX CpabaTkIBaHUM.
MeTpel 3agaBaTh He CIeOyeT

CTaBUTH Y3/IH B TOUKaxX ma

nepecedyeHus: peodep

I[MpemenbHOe uuciao npoxomos 10 Ha cormacoBaHHOM ITOKPBITHUHU

XBaTaeT OBYX-TPEX.
IHocTuxKeHue nmpenena
O3HaydaeT, 4YTo CJIOU He
SIBJIIETCSI IIOKPHITUEM

Crou ¢ y3naMu -

BcTaBreHHEBIE Y3ITH, - Touku, roe MOABUIUCH Y3JIHI

Heobs3amenbHbll

1.07 KoHTpPO/JIb COOPKH 110 aTPHOYTY

pd3pdiB

OoOHO Teno LOBa Tena: cMOTpeThk hote

Puc. 5: I'pymnma cobupaeTcs B OOHO TeJo Iub0 paclamaeTcs Ha YacCTH.

IIpoBepsieT, uTo 06BEIMHEHNE OOBEKTOB C ONMHAKOBLIM 3HAYeHWeM aTpulyTa HaéT POBHO OZHY
yacTh 6e3 BHyTPeHHUX Kojell. Cjioll He U3MEeHSeTCH.

3auem. JTO mpsiMasi 3aMeHa PY4YHOU IPOIenyphl «00beouHUTH 63 aTpubyTOB M MOCMOTPETH
rmasamMu». MTHCTPYMEHT OTBeYaeT Ha KOHEYHKIN BOITPOC CPa3y U MO BCEM IPyIIiaM, a He 10 OOHOM.

YT0 HAXOOHUTCS

e Tpynma pacmajach Ha YaCTH. BHYTpHM T'PYINL OCTaJCsS Pa3phiB. B mome note ykKasaHO
paccTrosiHue o GuxKaniel yacTu. OTO U eCTh AOIYCK, KOTOPOTO He XBaTUJIO.

* BHyTpeHHee KOJIBIIO B rpynmne. BHyTpu rpynnsl 0CTanachk geipa. HacTose TeXHOTOTUYECKHE
MIOJIOCTH TOXKE MOMaAyT CI0fa, UX OTJIMYAIOT 110 TIOIIAIN.

BakHoe CBOMCTBO. [IpoBepKa HaXOOUT TO, YETO HE BUAMT IIOUCK IIejel 10 BCEMY IOKPHITHIO.
3a30p, BHIXOOAIIMY Ha BHEUIHWN Kpal, ALIPOM B OOBEOWHEHWU He SBJISETCS, HO IpuU cOoOpKe
TPYNIE OH pa3pe3aeT e€ HagBoe. [103ToMy KOHTpONb COOPKM HAaAO BHIIOIHATL Bcerma, a He
TOJIBKO IIPY ITOAO3PEHUSAX.

IIs1 TMHUH BOIIPOC TOT Ke: cCOOMPAETCs JIU I'PYIIa B OOHY CBSI3HYIO Ilenb. CMeXHBIe Y4aCTKU
CKJIEMBAIOTCS, II09TOMY YHMCJIO UCXOOHBIX OTPE3KOB POJIM He UTPaeT. BHYyTPEeHHUX KOJel] y JIMHUHN
He OBIBAET, MEPOM CIIYKUT IJIMHA.
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Korga rpynma He o0si3aHa ObITh HeabHOM. OMHO 3HAaYeHHWEe aTPUOyTa YacCTO OIKUCHIBAET
HECKOJILKO pPa3HECEHHHBIX TeJl: TOJIUTOHBI M30JIMHUN OOHOTO YPOBHS, YYaCTKM OOHOTO TUIIA,
ocTpoBa. [/ TaKWX AAaHHHIX 3afaiiTe MaKCHMaJIbHBIH pa3pbIB. YacTH, OTCTOSIINE HAJIBIIE
HEro, CYUTAIOTCS OTHEJIbHBIMU TeJIaMM, @ Pa3pPhIBOM OCTAETCS TOJIBKO Pa3feieHue BHYTPH Teja.
ITonocTH B TaKWX OaHHBIX TOXKEe OOBIYHO BXOIST B 3aMEICE]I, OJISI HUX eCTh (JlakoK BHyTpeHHHE
KOJIbIIa OIyCTHMBI.

[MTpusHak TOro, YTO MOPOT HYZKEH, BUOEH CPa3y: €CJIU B IT0JIe note CTOSAT COTHU U THICAYU METPOB,
9T0 He medeKThl COOPKH, a HOpMaJlbHO pa3HeCcEHHEIe Tena. [ 30H, OJIOKOB U IIaHeJNeu IIopor
OCTAaBJISIIOT HYJIEBBHIM: TaM rpymnna o6s3aHa cobupaThCsa B OTHO IIeJIoe.

Ecnu BbI6paHO HECKOJIbKO MOJIel, KJII0UOM CTAHOBUTCS MX COYETaHUE.

ITapamMeTpsI

[TapameTp YmMmonyaHue Yrto 3amaér

Crno¥ (IIOJIUTOHBI UJIHU JIMHUN) - Co#1 He U3MeHsIeTCd
[Tone unu mons TPyNIUPOBKUA - O6si3aTenbHbIN. [Ipu

HECKOJIbKUX MOJISX KIII0YOM
CTaHOBUTCS UX COUETaHUe
IMopor nnomagu Mmycopa 1 Huxe aTou nnomiagu
BHYTpPEHHee KOJIbIIO
CYUTaEeTCs MyCOPOM
MaxkcumanbHEN pa3phiB 0 HackoJyibko maneko 4acTu ene
BHYTPH Tela CYMUTAIOTCS OOHUM TEJIOM.
Homnb 03HavaeT, 4TOo rpyIia
o0s13aHa OBITH [ETbHOM

BryTpeHHME KOnbIla HeT 7151 maHHBIX, e IOJIOCTh
IOIYCTUMEI BXOIOUT B 3aMBICE]I
Haxopgku c6opku - BrIxomHOU CIOM TOYEK

2.01 Tonoyioruyeckoe ynpoiieHue

Mo OTAE/NbHOCTH: ToMnonornyeckoe:
OflHa rpaHWLa CTana ABYMS rpaHuLla npopexkeHa 0JMH pa3

Puc. 6: YupoleHue 1Mo OTOeIbHOCTH Pa3BOOUT OOIIYIO TPaHHUILY.

ITpopexkuBaeT BePIIMHEI TaK, YTO I'PaHUIla, OOIIas OIS OBYX cocemel, ocTaéTcst 00IeH.

3auem. OObIYHOE ympolneHue obpabaThiBaeT KaXKOBIM MOJIMTOH OTHOEJIPHO, IMO3TOMY OOHA W Ta
JKe IpaHHuIla TPOPeXKUBAETCS OBAXKOLI U ITO-PA3HOMY: ITOSIBJISIOTCS €T M IIEePEeXIECThl. 3aMep
Ha CJI0e 30H C OOIYCKOM 5: TOMNOJIOTUYECKOEe YIPOIeHNe He MMOPOXKAAaeT HU OOQHOIO HapYIIeHUsI,
He3aBUCUMOe Ja€T 46 nepekpriTui, 25 meneit u 189 HecormacoBaHHBIX Y3JI0B.
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Kak padotaer. O0mine pébpa CKIEMBAIOTCS B AyTM MeXKOY y3jlaMU BETBJIEHUS, KaXKmas Oyra
IIPOpPEKUBAETCS POBHO OAWH pas, 1 000UM COCEOsIM JOCTAETCS OOUH U TOT JKe pe3ynbTaT. KoHIIb
OyT HETIOABUXHEI, TO3TOMY y3JIbl, TII€ CXOOSITCS TPU MOJIUTOHA, HE CMEIIAaTCS.

JInauu 06pabaTeIBalOTCSA HapaBHe ¢ mojuroHamu. OOIIWIM y9aCcTOK ABYX JIMHUM IPOPEKUBAETCS
OOWH pa3, KOHIbI JIMHUM W TOYKHU BETBIEHHS OCTAIOTCSI Ha MECTe. JTO HYXKHO HU3O0JIMHUSM,
TUOPOCETHU U TOPHBEIM BEIpaGOTKaM: OORIYHOE YIPOIlleHre pPa3phiBaeT UX B y3jax.

OBa MeToma mnpopexuBaHusi. [yriac-Ilekep MepseT OTKJIOHEHVE BEPIIMHEL OT XOPHHL:
OEepXKUT YIIbl M XapaKTepHBIe U3JIOMBI, HO Ha IIJIaBHOM KPUBOM OCTAaBNIAET 3aMeETHHIE I'DaHU.
BucBanuHraM MepsieT ILIONIanb TPEYTOJIbHUKA U3 TPEX COCENHUX BEPIIMH: Ha IJIaBHBIX JIMHUSAX
pe3ynbTaT MArde, 3aTO OCTPHIM YToJI U3 KOPOTKUX pEOep MoxKeT cpe3aThbcs. 11 rpanul] 6JI0KOB
¥ BEIPAOOTOK MOAXOOUT IEPBLIN, OJI U30JIMHUM U TUAPOCETU BTOPOM.

Iomyck B o6oux crnydyasx 3afaéTcs B eQUHUIAX OJIWHBI, OOHUM TOJIEM: TaK TPOIIE B MOAENAX U
B ITAKETHOM pexkuMe. TOUHOTO COOTBETCTBUS MEXKOy MeTOJaMM HeT, OOHUH MepseT PacCTOSHHe,
OPYTOH IJIOIaAb: IPKU PAaBHOM YHCIIe B mojie BucBaimHTaM OCTaBAsSeT 3aMETHO OOJIbIlle BEPIIIHH,
II03TOMY [JIsI CDABHMMOI'O pe3yJjbTaTa ero OOIIyCK 6epyT KpyITHee.

CrirakuBaHHe CPe3aeT YTkl I0CJie TPOPEeKUBAHMS, 10 TEM XKe IyraM, ITI03ToMy 00IIasi rpaHuIla
ocTtaércsa obmert. Cxema YalikvHa He BEIXOOUT 3a MCXOOHYIO JIMHUIO, TaK UTO BEIOPOCOB U HOBBIX
caMomepecedYeHNH He BO3HUKaeT. Kax eIl mpoxon MPUMEepPHO YABAUBAET YHUCJIO BEPIINH, OOBIYHO
XBaTaeT OOHOT'0 WX OBYX.

TOYHOCTH OMMO3HAHHsI OOIINX BEePIINH 3TO He [ONyCK yrpoineHus. OHa Hy>KHa, KOTIa CoCenun
3aMucaHbl C pa3HOM TOYHOCTHIO KOOPAWHAT. 3ajjlaBaTh METPH HE CIIeOyeT.

IInomans IIpU YIIPOIIIEHNKW MEHseTCsA, B 3TOM €ero CMBICII. Tomomnorus IIPDK 3TOM He€ IIOPTUTCHA:
IIPOBEPLTE PEIYIIbTAT HUHCTPYMEHTOM 1.01, yrcmo HaXOmOK HEe OOJIXKHO BBIPDACTH.

ITapamMmeTpnl

I[TapameTtp YMmonyaHue Yrto 3amaér

BxomgHOH ciio# (HOJMHUTOHEI UK -

JIMHUH)

MeTop npopexuBaHU Hyrnac-ITekep BTopoii BapuaHT:
Bucsanuurawm, 1o mioiagu
TPEeyroJabHUKa

[omyck ynpoumeHus 1 ITpemenbHOE OTKIIOHEHUE
VIPOIIEHHON TUHUU OT
ucxonmHoi. 11 BucBanmmuHramMa
TIepecyYuThIBaeTCA B IIIOlIagb

He ympomiats oyru Kopoue, 0 3ammTa KOPOTKUX YI4aCTKOB

BEPIINH rpagunsl. Homp oTKI049aeT

CrnaxuBaHue, YUCIIO 0 Cpezanue yriosB nocine

IIPOXOLOB IpopexkuBaHuA. Kaxnnii
IPOXOM IIPUMEPHO yABauBaeT
YHCJIO BEPIIUH

TOYHOCTH OIIO3HAHUSA OOLIUX 0.000001 He pmomyck ymnpoiieHus.

BEPIINH HyxHa, korga cocenu
3amnucaHbl C pa3HOU
TOYHOCTBHIO KOOPAUHAT

[NTone unu nonsg rPynIIupoBKH, - ['paHuUIIBl PAa3HBIX TPYIIII

Heobs3ame1bHbll Oo0IIMMU HE CUUTAIOTCS

CoxpaHsaTh OTMETKHU Z oa

YIIpoOIEHHBIN CIIOH -
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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.

Orpann4yeHus

e HMIMYTCSA KaK OBIPHI B 00beOHHEHHH MOKPBITHSI. 3a30D, BHIXOOSIINM Ha BHEITHUHN
Kpai MOKPHITUS, ILIPOM HE SBIASETCS U 9TUM CIIOCOO0M He HaxXoOguTCs. Takue 3a30PHl 3aKPHIBAET
CIIIMBKA BEPIINUH, €CIIU UX IINPUHA MEHBbIIE [OIyCKa.

C/I10M YHTAETCs B MIaMATH IIeJIMKOM. 3aMepHl Ha KagacTpoBoM ciioe: 11 866 00bekToB, 15 700
KoJiell, 726 TBEICSY BEPIINH.

NuCTpyMEHT Bpems
1.01 TIpoBepKa TONOIOTUH, HOIYCK 2 51c
1.06 BcTtaBKa HeJOCTaIOIIUX Y3JI0B 78 ¢

2.01 Tomonmoruyeckoe yInpoIleHue, JOIyCK 5 6 C

7151 CI0€B B MUJIIMOHEBI BePIIHH 00pabaThIBaliTe 10 YaCTsIM.

BeuuyunHa KOOpOHMHAT BJIHsSIET Ha TOYHOCTh. B cucTeMax, roge KOOpPOUHATHI U3MEPSIIOTCS
MUIIIMOHAMH MeTpoB, Bpome Web Mercator, 4ucno OBOWHON TOYHOCTU pa3pellaeT OKOJIO
HaHoMeTpa. PebGpo MeXAy BepIIMHAMM CYLIECTBYeT KaK (opMyja, W 3HAK OIpEeaeIuTes
IIpU TIPOBEPKE CTOPOHBI BHIYUCIISETCS M3 PA3HOCTEM OOJIBIIUX YHCEJ, THe cTaplime Hugph
cokpairatpTcs. OTcroga OepyTcs IIepPeKPHITUS IIOMIAAbl0 B OECATKM KBaOpPaTHBIX MUKPOH: Y
HUX HET IIUPUHBI, TOJBKO ANWHA. WHCTPYMEHT OTHOCUT UX K MYCOPY, IIOTOMY YTO OLIEHUBAET
TIepeKpPHITHE MIUPUHON. B MeCTHOM cucTeMe C lIeCTHU3HAUYHBIMM KOOPAUHATAMM TaKOTO IITyMa Ha
IIOPAO0OK MEHEBIIIE.

st TUHUH ecTh cBoU mpoBepka 1.02 u ouuncTtka 1.04. Kpome HUX TUHUYM TPUHUMAIOT CIIWBKA
1.05, BcTaBKka y31moB 1.06, koHTponb c6opku 1.07 u yapoirenue 2.01.

ABTOMATHKa He 3HaeT, KakKas H3 [IBYX CHOPSAIIHX TpaHun BepHa. OHa pa3auvyaeTr
TONBKO MacIiTa®: CAaHTUMETPOBBIM HAXJIECT SIBJISIETCS IOTPEITHOCTBHI0, TeKTAPHBIM SBISETCS
pasHorjacueM MeXOy HCTOUYHWKaMu. [I09TOMY KpPYIHBIE TEPEeKPHITHS U IIeId OCTAI0TCS
4eJIOBEKY BCET[a.

CnpaBOYHHK IT0J/IeH BBIXOTHBIX CJIOEB
CJ10¥ HaX0OOK
Brigator uncTpymMeHTH 1.01, 1.02, 1.07, a TakXe OYKCTKa B CJI0O€ OCTaBIIUXCS IIPOOJIEM.

l'eomeTpusa ToueuyHasi: TOUKa CTOUT TaM, I'le HalileHO HapyllleHHue.
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TTone

Tun

YTOo comepXKUT

type

label

severity

fid a

fid b

value

note

grp

CTpOKa

CTpOKa

CTpOKa

ejioe

mejioe

BellleCTBEHHOE

CTpOKa

CTpOKa

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

To ke Ha s3bIKe UHTEpPPelica,
OJISI YTEeHUS YeJIOBEKOM

auto - Mycop, HHCTPYMEHT
OYMCTKU UCIIPABUT CaM.
review - peiraeT 4eI0BeK
Upentudukatop o6bEKTA.
715 mapHBIX HapyIIeHu -
IEePBBIM U3 Iapbl

BTopoit 00BeKT mapkl, 1uoo -1
€CJIU HapylleHue OTHOCUTCS K
OOHOMY OOBEKTY
HU3mepeHHas BenludmnHa:
IUIOIIanb TEePEKPHITUS UIIU
IIeNy, PACCTOSTHUE IO
cocemHeU TUHUU, YUCIIO
CHSATHIX BepIIUH. CMBICTI
3aBUCUT OT THIIA

[TosicHeHME C U3MEPEHHOU
BEJIMYMHOMN: YEM 3TOT ClIydau
OT/INYaeTCs OT COCETHETO
TOT'O K€ THUIIa

Kittou rpymmsl, ecnu 3agaHo
IoJjie TPYNIIUPOBKYU

Kak crunu3oBarhk. [IpaBusio no severity: review KpaCHBIM U KpyIIHee, auto MEJIKUM CEepPBIM.
Torpa pabouunit CIKCOK BUOEH Cpa3y.

C/I0oM TOYEK MpPaBOK

Brimaét unctpymeHnt 1.05.

ITone Tun YT0 comepXuT

kind CTpOKa move - BepIInHa COBUHYTA,
insert - BCTaBlIeH y3en

dist BellleCTBEHHOe BemnuunHa cMmelenusd. [Iasa
BCTaBJIEHHOI'O y3Jla HOJIb

ring nenoe Howmep KoJblla, K KOTOPOMY
OTHOCHUTCS ITpaBKa

CJ10¥ BCTaBJICHHBIX Y3JI0B

Brimaét nactpymeHT 1.06.

ITomne Tun YTOo comepXKUT

kind CTpOKa insert - y3em Ha pebpe, cross
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ITone Tun YT0 comepXKuUT

dist BEILIECTBEHHOE OTKJIOHEeHUE BEPUIUHELI OT
pebpa. OGBIYHO HOJIb

C/10M rpaHMI

Brimaét unctpymeHnT 2.02. 'eomeTpus nuHeNHasd, KaXxaasd JIMHUSA UOET OT y3Jia [0 y3Ja.

ITone Tun YTO0 comepxKuUT

kind CTpOKa shared - rpanunia Mexny
oByMsi oObeKTaMu, outer -
BHEIITHUM Kpal IIOKPBITUS,
hole - Kpal TONIOCTHU

label CTpOKa To ke Ha sI3bIKe UHTepdelica

fid a mesoe HpoeHTuduKaTop 06HEKTa II0
OZHY CTOPOHY

fid b nesoe ITo popyry:o ctopony. s
BHEIIIHETO Kpasd U Kpasd
nosoctu -1

length BEIIECTBEHHOE [InuHa ygacTKa

val a CTpOKa 3HavyeHUe BEIOPAHHOTO IIOJIS Y

nepBoro cocena. TOJIBKO €CIu
Iojie 3amaHo

val b CTpOKa To xe y BTOpOro cocepna. Insa
BHEIIIHEr o Kpas OyCTo

Kak crwimu3oBarb. [IpaBuno mo kind: BHemrHuit Kpay TOJIIE, TPAHULE MeXOy 00BbeKTaMu
TOHBIIIE, Kpay MOJIOCTH IYHKTUPOM. IS reoJIOTUYEeCKUX T'DaHUIl - IpaBUJIO IIO Iape val a u
val b: rpaHulla MeXXOy KOHKPETHEIMU IIJIaCTaMU II0JIy4aeT CBOU CTHUIIb.

OuHIleHHBIM U CHIMTEINA CJIOH

ATpuOyThl MCXOOHOTO CJIOS COXPAHSIOTCS MOJNHOCTbIO. [[oGaBlIeHHBIX MoJed HeT. 'eomeTpus
OUHINEHHOTO CJIOS BCEerga COCTABHOTO THIIA: MCIPAaBIeHKHE MOXKeT pas3meluTh 00BeKT Ha
HECKOJIBKO YacTeu.

IIpoBepka Koga
l'eomeTpuyeckas noruka BelHeceHa U3 QGIS B oTmenbHBIE MOOYJIN U IOKPBITA TECTAMU:

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

QGIS pgns TecTOB He HyKeH. [IpoBepKYU IIePEeKPLITUM U 111eJiIel TeCTUPYIOTCSA Ha Shapely, KOTophIi
ucnons3yet 10T Ke GEOS, uto u QGIS.
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