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[Tnarun no6assierT B manesb Processing rpynmny Topoliner ¢ oguHHaAaTHI0 HHCTpYMeHTaMu. OCHOBHAs
3a/1a4a - IPUBECTH MTOJIUTOHATIBHOE TIOKPBITHE B MTOPSAIOK 0€3 pyYHOTO IPUJINIIAHUSA CJI0s K caMoMy cebe.

YcraHOBKa
Pa6ortaer Ha QGIS 0T 3.16 710 4.0 BKJIIOUUTEIBHO.

Meno Moayau - YripaBjieHHu€e MOXYJISIMHA - YCTAaHOBUTH U3 ZIP, BeIOpaTh topoliner.zip.
ITepeszanyck QGIS He HykeH.

HHcTrpyMeHTHI IOsIBSITCA B TaHeu Processing B rpynne Topoliner, moarpymnna 1. Tomosxorus.

A3bik MHTEepdeiica

[Tnaruu aBys3bI9HbIA. 361K OepéTcs us okanmu QGIS, a He cucremsl. Ecytu B QGIS BricTaBiieH
aHTTIUMCKNY, nHTepdelic IIarnHa Toxe OyzeT aHrauiickuM. [lepeBe/ieHbl Ha3BaHUs, TapaMeTPBHI,
CIPaBKH, OTYETHI U HA3BAHUS HAPYIIIEHUN.

NHcTpyMeHTDI

Howmep uHCTpyMeHTa 3a/1a€T U TPYIILY, ¥ HOPAAOK B maHenu Processing. Huske KaXpIii HHCTPYMEHT
OIIMCaH OT/eJIbHO, BMecTe ¢ TabyuIel ero napamMeTpos.

rpynna 1. Tomosiorusa cogep:kurt 1.01 - 1.08, rpynna 2. I'eHepajiuzanua coAep:Kur 2.01 - 2.03.
ITopsIOK B IEPBOM I'PYIIIIE COOTBETCTBYET paboueMy IIPOIIECCy: IPOBEPUTD, IOUUCTUTD, IIPU
HEOOXOJIMMOCTH CIITUTD OTAEIBHO, TPOKOHTPOJIMPOBATH COOPKY.

NuacrpymeHT Yro gesraer Memnser
cIou

1.01 IIpoBepka TOmosIoOrNu Wimer HapylieHus, BBIJIAET CJIOM TOYEK U CBOIKY Her

MOJIUTOHOB

1.02 IIpoBepka TOnOJI0ruu HenoBosibl, nepenéTol, BUCAUNE KOHITBI, IICEB/I0Y3IIbI Her

JIMHUH

1.03 OYHCTKA TOIMOJIOTHH YuHUT BCE, UTO SBJISETCSI MYCOPOM Jla, B HOBBIH

IMOJIMTOHOB CJIOH

1.04 Ouncrka Tomosioruu JuHUM |~ O6pesaer nmepeseTol, JOTATUBAET HEOBObI, BCTABJIAET y3/bl | Jla, B HOBBIH

cJIon

1.05 CimBKa y3/10B ¥ BEPIINH TosbKO corjlacoBaHue y3J10B U BePIIUH Jla, B HOBBIHA
CJIOH

1.06 BcTaBKa HEeJOCTAIOIIHX JocTtpauBaert y3sibl, He MeHss HU (POPMBI, HU IJIOMIAAN Jla, B HOBBIH

y3JIOB cIIou
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HNuacrpymeHnt Yrto gesaer Memnser
cJI0H

1.07 KoHTpOJIb COOPKH IO IIpoBepsieT, COOMPAIOTCS JIM TPYIIIBI B 11eJ10e Testo. Ilouronsr ~ Her
aTpudyTy U JINHUU

1.08 BBOA KOHTYPOB B MOKPbITHE  Tpu perkuMa HaJIOKEHUsA, KPOMKa paspesa jocTaércs obeum | Jla, B HOBBIi

CTOPOHAM OZITUHAKOBOM cJIon
2.01 Tonmosorugyeckoe IIpope:xuBaeT BEPIIMHBI TIOJIUTOHOB U JINHUH, HE pa3pbIBasd Jla, B HOBBII
yupoueHue OOIIMX IPAHMUIL (o)1
2.02 I'paHUIBI TIOJIUTOHOB Br1aéT rpaHUIbl OTAEIbHBIMU JIMHUAMH, KQKAYIO II0 pasy Her
JMHUAMHA
2.03 TomoJsiornueckas Mojes1b PackiiagpiBaeT OKPBITHE HA Y3JIbI U IyTH Her
HOKPBITUA

Bce wHCTpYMeEHTHI pabOTaIOT B MOJIEJISIX U B TTAKETHOM peskuMe. VICXOTHBIH CJION He U3MEHeTCsI HUKOT/A,
P€e3yJIbTaT BCET/Ia HOBBIM CJIOMN.

BbicTpbI cTapT

MonuroHanbHoe noKpbiTHe

quLIpe miara, HopAA0K UMEHHO TaKOH.

IITar 1. IIpoBepuTh. 3anycTuTh 1.01 IIpoBepka TOMOJIOTUH MOJUTOHOB C JIOIIYCKOM 2 U IOPOTOM
mwrommaau 1. [TocmorpeTs cBOAKY B IaHenu Processing. OHa 0TBEYaeT HA IVIaBHBIA BOIIPOC, CKOJIBKO
HapYyIIeHUH YHIET MOJTYA U CKOJIBKO MPUAETCA pa3bUpaTh BPYUHYIO.

HIar 2. ITouncTuTh. 3anycTuTh 1.03 OUKUCTKAa TONMOJOTUY NOJUTOHOB C TEMH Ke IOPOTaMU.
ITpoyuTaTh OTYET, 0COOEHHO CTPOKY U3MEHEHU IIOMIAIN.

HTar 3. ITpoBeputs cHOBA. [loBTOPUTSH 11T 1 11O pe3yabTary. B paspsaae auto f0KHO ocTaThCA IyCTO.
Bcé, uTo ocTasioch B pa3psie review, pazbupaercs BPyUHYIO.

Iar 4. IIpoBeputh cOOPKy. 3aycTuTh 1.07 KOHTPOJIH COOPKH IO aTPUOYTY 110 MOJTI0 6JI0KA,
3aTeM IO IOJII0 TaHe . ITO KOHEYHBIN KpUTEPUH TpUEMKH. Pai KOppeKTHOH cOOPKH BCE U JieyiaeTcs.

JInHenHbIN cnon

HTar 1. 1.02 IIpoBepka TONOJIOTHUH JIUHHUH C JIOIMYCKOM 2. CMOTPETH, CKOJIBKO HEZIOBOJIOB 1
MepeJIETOB MPOTUB BUCAYUX KOHIIOB. IIepBhIe /Ba YUMHATCS, TPEThE OCTAETCS BaM.

IIIar 2. 1.04 OYKUCTKA TOMMOJOTHH JUHUH C TEM 7K€ JIOIYCKOM.
IITar 3. [ToBToputs mar 1. JI0J2KHBI OCTaThCA TOJBKO BUCSUNE KOHITHI.

ITar 4. [Tpu HEo6xoaumocTH 1.07 KoHTpOJIb cO0pku mo arpudyTy. [Iposepsercs, cobupaercs i
IpyIlna JIMHUH B OIHY CBA3HYIO IIellb.

ABa nopora

Bcé moBezieHMe 3a/1a€TCA IByMSA YN CIAMH.



Jomyck B enuaunax CRS cios. ITpenenpHOe cMelieHNe BEPIITUHBL U PaJINyC IIOMCKA COCETHUX PEDeEP.
BepuTe uyTh 60JIbIIIE pEATTHHON BEJTMUMHBI PACXOXKIEHUN U 3aMETHO MEHBIIIE JIJTMHBI CAMOTO KOPOTKOTO
ocMbIcIIEHHOTO pebpa. 11 orudpoBKH 10 IUIAHIIIETaM OOBIYHO 1 - 2 M.

IlepekphITHA OIIEHUBAIOTCA NIUPHUHOM, a HE IVIOIAABI0. [Tos10ca MIMPUHO C IOITYCK U JJTUHOH B
JIECATKU METPOB HaOUPAET COTHIO KBAJIPATHBIX €UHHUI], HO OCTAETCS CJIECTBUEM CMEIEHUS BEPIIIIH.
MycopoMm cuuTaeTcs mepEKPhITHE YKe JTOMYCKa, COZep:KaTeTbHBIM - IITUPE I0MyCcKa.

IMopor mromaau B kBagpatHeix enuaumax CRS. Ilmomanp, HUKe KOTOPOU (pparMeHT CUUTAETCS
TEXHUYECKUM MycopoM. PasyMmHas Touka OTCUETa - KBaJIpaT Jioycka. IIpu fomycke 2 M 3TO 4 KB. M, Ha
MIPAKTUKE YaCTO XBATAET 1 KB. M.

I's1aBHOE MpaBUJIO JIA AoIycka. OH J0/I:KeH ObITh MEHbIIIE ITUPUHBI CAMOTI0 Y3KOTO
oO0BeKTA.

WHpPWHa MeHbLe O0oNYCKa

be3 3aWwn Tl CXJ0MNHYNCS Dbl

He N3MeHSAeTCH, CAYXXWUT ornopon B JIMHWUIO HYJ1EBOW nuowanmn

Ecyiit 06BeKT y3Ke AOIyCcKa, ero IPOTUBOIIOJIOKHBIE Oepera CIUITHYTCSA, U OH CXJIOITHETCS caM B cebs.
VIMeHHO TaK JIOMAIOTCs Y3KHUeE TI0JIOCHI, HAIPUMED MOJTUTOHBI MEXY OJIM3KUMU YPOBHIMHE U30JTUHUH.

VHCTpYMEHT CITUBKY NeYaTaeT MUHUMATBLHYIO U MEAUAHHYIO IMIUPUHY KOJIEIT 10 PaCcYETa M COODIIAET,
CKOJIBKO KOJIEIT yoKe Jiomnmycka. CMOTpHUTE Ha 3Ty CTPOKY IepeJ] TeM, KaK IPUHUMATDh Pe3yJIbTaT.

YMeHBIaTh IOMYCK J0 IITUPUHBI CAMOTO Y3KOT0 00heKTa He TpebyeTcs. Takoi JOMyCcK mepecTaHeT
CMBIKaTh peasibHble pacxoxAeHusA. Bmecto sToro paboraer diakok He m13MeHATHh 00bEKTHI yike
JOIIyCKa, BKJIIIOUEHHBIN 110 YMOTYAHUIO. Y3KHe 00BEKTHI OCTAIOTCSA HETPOHYTBHIMH U CJIy?KaT OIIOPOH, K
KOTOPOMH MOATATHUBAIOTCSA COCE/H.

[Toporu mpoBOAAT rPAHUILY MEXKAY «MyCOP, YMHIO MOJTUa» U «CMBICTI, TOKa3bIBat0». ECIu coMHeBaeTeCh,
HAYMHANUTE C MAJIBIX 3HAYEHUH. 3aHU3UTH TOPOT OE3011aCHO, 3aBBICUTD HET.

1.01 NpoBepka TONO/1I0rMU NOJIMrOHOB

30ecChb CThIKYHOTCA OBa NPaBbiX NOJINMTOHa,
a 'y JIeBoro ysna HeT

-

o ®
y3na HeT y3en BCTaBJ/ieH

BXOI(. ITonuroHanbHbBIN cJI0H. MOXKHO OTPAaHUYUTHCA BBIACJICHHBIMUA 00BEKTAMH.



Boixoa. C0# TOYEK C IOJIAMU:

e type - KO/ HapyllleHUs,

e label - Ha3BaHUeE IIO-PYCCKH,

e severity - auto WU review,

e fid_a, fid_b - uAeHTU(DUKATOPHI OOHEKTOB, AJIs MAPHBIX HAPYIIIEHUH 004,
e value - BeJIMYMHA HapyIIeHUA (IIOIIA/Ib, CMEIeHHEe, KOJIMYECTBO),

e note - MOSICHEHHE.

IMoackaska o gomycky. [locie MpoBepKU HHCTPYMEHT IeYaTaeT, KaK PACXOK/IEHUS pacIpe/iesieHbl B
DTOM CJI0€: CKOJIBKO UX, MeIMaHa, JeBIHOCTO MATHIN MPOIEHTIIh U MaKcuMyM. Ecyiu B pactipeziesieHun
€CTh Pa3phIB, OH Ha3bIBaeTcs. /[0 HEro MorpenrHocTh OMU(pPOBKH, 32 HUIM Pa3HOTJIACHE MEKIY
rcTouHukamu. Ecoin paspbiBa HET, MHCTPYMEHT TaK ¥ TOBOPHT, a HE BBIIyMBIBAET YKCJIIO.

OT/1eJTbHO TIeYaTaeTCs IIOTOJIOK, TO €CTh BEJIMYNHA, BhIIIIE KOTOPOU J0IyCK OpaTh He ciaeayeT. Takoi
JTOTIYCK CXJIOITHET KOPOTKHE PEOpa U y3Kue 00beKThl. CUUTaeTC s M0 MATOMY MPOIEHTIITIO JITTUHBI pebpa u

MHUHUMAaJIbHOH IIIMPUHE O0BEKTA.

Eciin menmana pacxokeHni okazasach 6J1M3Ka K 33JaHHOMY JIOITYCKY, pacIpeiesieHre oope3aHo.
Jlasplne 1omycka MpoBepKa He CMOTPHT, ¥ HACTOSIIINE PACX0XKAeHUs KpyTHee. CTOUT IIOBTOPHUTH C
JTOTIYCKOM TIOKPYITHEE.

JIBa MOXOKNX HAPYIIEHUA CTOUT PAa3JIHYaTh. « BepllinHa JIEXKUT Ha pebpe cocesia» O3HAYAET
paccrossHUe HOJIb. ['paHUIIBI COBIIAAIOT T€OMETPUYECKH, HO BEPIIMHHOCTD Y cocesiel pa3Has. Takoe
YUHAT [IPH JIFOOOM JIOTyCcKe. « BepiinHa psazgoM ¢ pebpoM» 03HAYAET JIUIIb OJIU30CTh, U KOJIMYECTBO TAKUX
Haxo/I0K 3a/1aércs onmyckoM. Eciu B cBozike MeiraHa 6I1M3Ka K IOIYCKY, a He K HYJTI0, BBl CMOTPHTE Ha
coce/iHUe OOBEKTHI, a He Ha JIe(EeKTHl.

Kak unrtarh. CTUIN3YHTE CJION 110 MOJTI0 severity . TOUKU review - 3TO pabouwnii ciricok. TOuku auto
CMOTpETH He 00513aTeJIbHO, UX yOEPET OUMCTKA.

Ecnu B review MHOTO IEPEKPBITUH, OTCOPTUPYHMTE HAXOAKH 1O MOJI0 value U IIOCMOTPUTE
pacupenenenue. [IpoBas B pacupeieJIeHUU U €CTh UCKOMBIHN ITOPOT IJIOIIAAH IS 3TUX JTAHHBIX.

IToJsie rpynmupoBKU. OHH CJIOH MOXKET XPAHUTh HECKOJIBKO IMTOKPBITUH, PAa3INYaeMbIX aTPUOYTOM:
30HBI PA3HBIX IIJIACTOB, BADUAHTHI PACKPOHKH, CJIOM PA3HBIX JIeT. Takue 0O'beKTHI JIeXKAT B OJHUX U TEX JKe
MecTax 0 3aMbICIY, U 03 TPYIIITUPOBKH KaK/[0€ HAJIOKEHHE ITONAJIaeT B IIEPEKPBITHSA, TyOTUKATHI 1
BJIOKEHUS. YKaXKUTe I10JIe, ¥ IPOBEPKa MOUIET BHYTPU KaXK0U IPYIIIBI OT/IeJIBHO. KUTiou rpymmer
3aIMChIBAETCA B IOJIE grp.

Ha cj10e reoMexaHUUYEeCKUX 30H U3 379 00BEKTOB IIPOBEPKA IEJIMKOM J1ajia 166 HaXO/IO0K, a ¢
TPYIIIHPOBKOH 110 IJIACTY 41. Pa3HUIIA [[ETMKOM IIPUXOAMTCS HA MEKILIACTOBbIE HAIOKEHUSI.

Tot »xe mapameTp ecTb y 04uCcTKU. OOBEKTHI Pa3HBIX IPYIIII HE CITUBAIOTCA MEXK/y cOO0H U He CIIOPAT 32
IJIOIIA/b.

ITopor mromaau mojoctu. lleauk, 03epo Win He3aKaPTUPOBAHHBIM yUACTOK 3TO YaCTh 3aMbIC/Ia, a HE
nedekt. [TosocTh KpyIHee YKa3aHHOU ILIOINIA/IU HAXOAKOU He cunTaeTcs. MeJikasi IbIpa B IOKPBITUH

ocraércsa aedekroM. Hob OTKIIIO9aeT TPOBEPKY.

OTKII0UaeMble MPOBEPKU. [10MCK MEPEKPHITUI U TTOUCK IIeJIel camble moporue. Ha 60bmmx cioax
KX MOKHO BBIKJIIOUUTH U IPOTHATH OT/IETHHO.

ITapameTpsl



ITapameTtp Ymosruanue Yro 3agaér

ITpoBepsieMbIH CJI0H (TIOJTUTOHBI) - Cr0ii He U3MEHSIeTCS

Tomnyck (B equnutiax CRS citost) 2 Paccrosinue, HUXe KOTOPOTO PaCXOKAEHUE CIUTAETCSA
MIOTPENTHOCTHIO OLM(MPOBKHU

IMopor mwromaau Mycopa (KB. 1 ITnomans, HUKe KOTOPOH (parMeHT CYNTAeTCA TEXHUIECKUM
enuunnbsl CRS) MyCOpOM

ITosie iy 1oJIA IPYNIIUPOBKY, - Hapy1meHnus uigyTes BHyTPU KaXKA0H I'PYIIBI OT/eIbHO.
Heobs3amenvHblil Hy»xHo, Kor/a B cJ10€ HECKOJIBKO TOKPBITUN

IMTosocTs KpyITHee 3TOMH IIOIAAN 0 Llesuk, o3epo, He3akapTUPOBaHHBIM yuacTok. Hosb oTkitouaer

IIIEJIbI0O HEe CYUTAETCA

VckaTh epeKPhITHS, TyOJTUKATHL U na
BJIOXKEHUSA

HVckaTh 11ey1u B IIOKPBITUN na
VckaTh BepIIUHBI 6€3 y3y1a Ha na

coceHeM pebpe

Haxonxm - BBIXOHO¥ CIJION TOUEK

1.02 NMpoBepka TONONOIMN INHUA

HenooBoq HEDEﬂéT
®
HYMHWTCA l
YAHWNTCA

Croii He u3MmeHsieTcs. Ha BbIxo/ie €10l TOUEK ¢ HAXOJIKAaMHU U CBOJIKA B MaHesu Processing.

V auHUM cBOI Ha6op HapymeHI/II;‘I. H_[eJII/I, IIEPEKPDBITUA, BJIOXKEHUA U BOJIOCAHBIEC IIOJIMTOHBI K HUM HE

IIPUMEHUMBbI, 3aTO IIOABJIAIOTCA HEJOBO/bI, Hepef[éTbI, BHCAYME KOHIIbI U IICEBA0Y3JIbI.

Tpu cirydyass Ha KOHIIE IMHUHU CTOUT pas3indaTth. He0o800 5TO KOHEI], He JIOIIEIIHNH 10 CoCeIHEN
JUHUH. PaccTossHue MeHbIIIE JIOMyCcKa, 3TO cJiesl oIudpPOBKU. Ilepeném 3To XBOCT, TOPUAIIUH 3a
IepecevyeHueM, TOXKe cJief] onudpoBKU. Bucsauuil koHey 3To KOHeIl, KOTOPOMY HE € UeM COeIUHAThCA. Y
THIPOCETH FJTH CETH BEIPAOOTOK OH OOBIYHO SIBJISETCS YCTHEM WJIU TYIHUKOM, IIO3TOMY PellleHHe OCTAETCS
YeJIOBEKY.

HOpHILOK IIPOBEPKHU CYIIECTBEHEH. Y xBocra 3a Y3JI0M KOHEII TOXE OTCTOUT OT COCG[IHeﬁ JIMHUHU, II0O3TOMY
HQPEJ'IéT UIIETCA paHbIll€e HEAOBOAA.

IIceBaoy3eJI 5TO CTBHIK IBYX JIMHUH KOHI[AMH, T7ie 60JIbIe HUYero HeT. [1o yMoT4aHuIo IpoBepKa
BBIKJTIIOUEHA. BOo MHOTHX c/1051X pa3breHne Ha yUYacTKH CleJJaHO HaMepPEHHO.

ITapameTpsbIl

ITapameTp Ymoouanue YUto 3agaér

IIpoBepsieMblit c10U (JIMHUM) - CJ1011 HEe U3MeHseTca



ITapameTtp
Jomnyck (B equnuriax CRS ciost)
ITopor AIUHbI JTUHUN

VickaTh BUCSYNE KOHIIBI, HEZIOBOABI U
epesEThI

Hckatp nepeceueHus 6e3 y3ia

Wckats nceBoy3iibl

Haxonxu

YMmoouaHue

2

o

Aa

Aa

HET

Yro 3amaér
HemoBoz 1 mepesiéT Kopode JOIMyCKa OTHOCSATCS K MyCOPY

JIuaun KOpoue nnonagarT B HAXOJAKU. Honpb oTkittouaer

BoiktoueHo HaMEPEHHO: BO MHOTUX CJIOAX pa36HeHHe Ha
y4JacCTKH CZi€JIaHO CIIEIIUaJIbHO

BBIXOZIHOM CJION TOYEK

1.03 OumucTKka TONO/I0rMM NOJINFOHOB

Y3KaA nonoca: Mycop, BblHUTaeTCA

Y10 YUHUTCA MOJITYA

wnpe gonyckKa: pellaeT 4YellOBeK

e IIOBTOPAIOIINECA BEPUINHBI U HYJIEBbIe CETMEHTHI,

e uIIbI (Pa3BOPOT JIMHUU Ha3aJ B OHOI BEPIIUHE),

» BEpIIUHEI, JIe:KaI[Ue Ha pebpe coceza 6e3 y3iia,

o IIepexJIECTHI PEOEp 0e3 0OIUX BEPIINH,

¢ PacxoxaA€HUA BEPIINH MEHBIIE NOITYyCKa,

e MUKPOJABIPHI U MUKPOYACTH,

* HEKOPPEKTHadA reoMeTpu-d,

e TIEPEKPBITUSA MeJIbUe [M0POoTa IUIOIA/IH,

* IIeJTM MeJIbYE IMOpOoTa IJIOIIaIH.

Yro He AeJdaeTca HUKoraa

e KpYIIHbBIE TIEPEKPHITH,
 KpYyIIHbIE IIEJIH,

o JTy0JIUKATHI OO'HEKTOB,
 BJIOKEHHBIE OOBEKTHI,
e BOJIOCSHBIE IIOJIUTOHEI,

e yaajieHue MUKPOOOBEKTOB 0€3 IBHOTO pa3pelleHuUsI.

Bcé aTo momazaer B ciioii OcraBuIneca mMpooJIeMsl C TOSICHEHUEM B IIOJIE note.



IMopsamok maroB. YnucTka BepIIvH, 3aTeEM MUKPOUACTH 1 MUKPOJBIPHIL, 3aTEM CIITUBKA, 3aTEM
HCIIPaBJIeHNEe HEKOPPEKTHON TeOMETPUH, 3aTEM ITEPEKPHITHA, 3aTeM Iiesu. [lopaaok 3apuKCcUpOBaH U He
HacTpauBaeTcsA. VITIbl CHUMAIOTCA 10 CHIUBKY, MHA4Ye OHU IIPEBPAIAIOTCA B JIOXKHBIE Y3JIbl U PA3HOCATCA
o coceiaM. [IpoBepka KOPPEKTHOCTH UJIET MOCJIE CITUBKHU, TTOTOMY UTO CIITMBKA caMa CIIoCOOHA MOPOUTD
camMmoliepecedyeHue.

OcHOBHBIE TapaMeTpPbI

o IIpu nmepekpbITHH IVIOIAJAb COXPAHAET - 00Jiee KPYIHBIN 00'bEKT WU 0O'BEKT C MEHBIITUM
uneHTudUKaTopoM. ITo ymMos4aHUIO KPYTIHBIN.

e Yaanars 00bEKTHI MeJIbYe IMMOPOora IVIOMIA/IH - II0 YMOJTYaHUIO BBIKJIIOUEHO, IIOTOMY UTO
yaajieHue 00beKTa YHUUTOKAET U €r0 aTPUOYTHI.

« ITopor yrJsia UrJsI - 0KOJIO OJTHOTO Tpajyca yOupaer TOJIBKO sABHbIE apTe(aKThI.

 BoccraHaBauBaTh OTMETKHU Z - cM. pazzen « OTMeTKH Z».
T'apanTuu

» BepmmHa He cMelaeTcs TaJIbIIIE AOITYCKA.

» IIpaBka, oTHUMAIOIIAsA y 00BEKTA OOJIbIIE UETBEPTH IIIOMIAAH, OTMeHsIeTcs. OObEKT OCTaETCs Kak
OBUI ¥ IOTIA/TAET B OCTABIIIHECS ITPOOIEMBI.

o ITOBTOpPHBII 3aITyCK 10 Pe3y/IbTAaTy HUYETO HE MEHSET.

* ATpuOYTBI COXPAHSAIOTCS IMOJTHOCTHIO.

BbIXOXHOM CJIOH BCEr/la COCTABHOIO THIIA, [IOTOMY UTO MCIIPABJIEHHE MOKET Pa3eIuTh OOBEKT Ha
HECKOJIBKO YacTel.
ITapameTpsIl

ITapameTp YmouaHnue Yro 3amaér

BxoHOH cy10# (ITOJTUTOHBI) -

Jomyck (B equnutiax CRS ci1ost) 2 IIpenenpHOE CMeleHNe BEPIIUHBI
Iopor mwiommaay Mmycopa (KB. €JUHHIBI 1 I'panuna Mexay MycopoM U BO3MOKHBIM CMBICIIOM
CRS)
Ilose nnu nosd rpynnupoBKH, - OO6BeKTHI Pa3HBIX TPYIII HE CIIUBAIOTCSA U HE
Heobs3amenvHblil CIIOPSAT 3a IUIOIIAAb
IIpu nepekpeITHH IIJIOMA/b COXPAHAET 60J1ee KPYITHBIH BTopoii BapuaHT: 00HEKT C MEHBIIINM

00BEKT UeHTUPUKATOPOM
YanaTs 06beKTHI MeJIbUe Mopora IJIOMaAd  HeT BBIKJTIOUEHO: y/laJIeHHe YHUUTOXKAET U aTPUOYTHI
TTostocTh KpyITHEEe 3TOH IJIOIIA/IH IIEJTHI0 (o}

HE CHUTaeTCA

ITopor yrJia UrJibl, Tpajychbl 1 Pa3BOpOT JIMHUH HA33a]] B IIPe/IeJIaX 3TOTO yIjia
CUMTAETCS UTJIOH

CiuBaTthb BEPIIMWHBI U Y3JIbl Aa

HcnpaBaaTh HEKOPPEKTHYIO T€OMETPHIO Ja C KOHTpOJIEM NTOTEPH IIOUIAAN

Y6upatph MeIKHe MePEKPHITUS Ja Y3Kue 1oJ1ochl, MIUPUHOU MEHBIIIE I0IYCKa
3aroTHATh MEJIKUE MIeJTN i II{es1b YXO/IUT COCE/TY C CAMOU JJTMHHOU O6IIeH

rpaHUIEen



ITapameTtp YMmosryanue Yro 3amaér

BoccranaBiuBaTh OTMETKU Z Ia ITo GuzKaiiinei NCXOTHOM BEPIITHHE
OuuIIEeHHbBIN CJION - Bcerma cocraBHOTO THIIA
Ocrasiiuecst Ipo0JIeMbl, He003amenvHulll - CJ10¥i TOYEK: TO, YTO PEIIAET YeJIOBEK

1.04 OunctTKka TonoNo0rum JINMHUM
HcnopagsisieT To, UTO 3aBEJOMO SIBJISIETCS CIE0M OITU(PPOBKH.

CHHMAaeT MOBTOPSAIONINECS BEPIIMHBI ¥ UTJIbI, 00pe3aeT MepesIETHI 10 CAMOU TOYKH [TepeceueHus,
JOTATHBAeT HeZIOBObI Ha MIPOEKIINI0 Ha COCEeIHIOI0 JINHUIO, BCTaBJIAET HeZloCTaIoIIe Y3JIbl, yAalaeT
JIMHUY HYJIEBOU JJTUHBL.

YTo He AeJIaeTcs: BUCSYNE KOHIBI HE TPOTAIOTCS, IMHIUU KOpOUe IIOpoTra He YAAIAI0TCs 0e3 SBHOTO
paspelieHusi, IICeBI0y3JIbI He 00BETUHSIOTCS.

FapaHTI/I}I. KOHeH JIMHUW HE CMEINAETCA JaJIbIIE JOITyCKA. HOBTOprIfI 3aIlyCK II0 pE3yJ/IbTaTy HUYETO HE
MEHAET.

ITapameTpsl

IMapameTtp Ymoamuanue YUto 3agaér
Bxopuoii ciioi (JIMHUN) -

Jomnyck (B equnuriax CRS ciost) 2 IIpenenpHOE cMelleHre KOHLIA JIMHUY U IIpeJiesIbHasA JJINHA

06pe3aeMoro XBoCTa

ITopor IJTUHBI TUHUH 0

OG6pesaTh MepesIEThI 3a y3es Jia XBocCT OoTpe3aeTcs 0 caMOl TOYKU IlepecedeHHs
JloTAruBaTh HEZOBOAKI JI0 COCeAHEH | 1a Kouer nepeHOCHTCS HA ITPOEKIIHIO

JITHUU

BceTaBsATh HEJIOCTAIOIINE Y3ITbI za

YaanaTe IMHUY KOpode Ilopora HeT BrIKIIOUEHO: yAQJIeHUe YHUUTOXKAeT U aTpUOYTHI
JUTAHBI

ITopor yria Urisl, rpagychl 1

OuUHIIEHHBIH CJI0OH -

OcraBimecs mpo6JieMbl, -
HeobazamenvHwlil



1.05 ClumBka y310B U BepLUMH

3asop

N0 CLUMBKM

nocne

HY)KHa, Korja IOKPBITUE B OCTAJIbHOM B ITOPAJAKE 1 Tpe6yeTc;1 TOJIBKO COIVIaCOBAaTh 'PaHUIIbI. He TpOoraetr

TepeKPHITUA U IIEJIU.

[Tone3HbIH MPUEM - CHauasia MporoH B pexkuMe ToIbKO BeTaBKka y3/10B. OH He JIBUTAET HU OTHOM
CYIIECTBYIOIIEH KOOPUHATHI ¥ IIOKA3bIBAET PEATTbHBINA 00BEM PACXOMKIAEHUH 110 KOJTUYECTBY

BCTAaBJICHHBIX Y3JIOB.

ATa/IOHHBIN c10M. OTAeNbHBIN TapamMeTp. Ero BepIInHbl CYUTAIOTCS HENOABHXKHBIMY U IPUTATHUBAIOT
BXOZIHOH CJIOH, caM 3TajIOH He U3MeHseTcs U B Pe3yJbTaT He nonasaeT. HykeH, Koria HOBBIN y4acTOK

MPUIIINBAETCS K Y?Ke IPUHATON IPaHUIIE.

KTo0 xoro mpurarusaet. [1o mopsjky 06beKTOB B CJIOe JIMO0 KPYITHbIE TPUTATUBAIOT Meskue. [To

CMBICJITY O0OBIYHO IIoAXOaUT BTOPOE.

ITapameTpsIl

ITapameTtp

BxozHO cy10# (ITOJTMTOHBI UITA
JINHUH)

Homyck (B enunuiiax CRS
CJI0S1)

Pexxum

OTaJIOHHBIN CJIOH,
HeobazamenvHblil

Kto xoro nputarusaer

OTMeTKa Z BCTaBJIEHHOTO y371a

CraBUTb y3JIbI B TOUKAX
nepeceueHus pedep

He u3meHATh 00BEKThI YxKe
AOITyCKa

Eciou ciumBka ucniopruia
TreoMeTPUI0

Ymosuanue

CJIMSIHYE BEPIIVH U BCTaBKa
y3JI0B

KpYTHBIE OOBEKTHI
MPUTATUBAIOT MEJIKHE

HMHTEPIOJINPOBATH BJI0JIb Pebpa

Ia

Aa

HCIIPABUTh, & €CJIU He BBIXOJUT,
BEPHYTH HCXO/IHYIO

Yro 3amaéT

IIpenenpHOE CMeleHNEe BEPIIMHBI

Jlpyrue BapuaHTBI: TOJIBKO BCTaBKa y3JIOB,
BEPIINHBI IPDX 3TOM HE JIBUTAIOTCH, ¥ TOJIBKO
CIUSHUE BEPIINH

Ero BepIIvHbI HEMOABMIKHBI  TPUTATHBAIOT
BXOZHOH c1oii. CaM He U3MEHAETCs

BTOpoii BApHAHT: 110 MOPSAAKY OOBEKTOB B CJIOE

Bropoii BapuaHT: B3ATh ¥ IPUTSAHYTON BEPIIUHbI

Takoi 0O6BeKT CXJIOMHYJICA OBbI caM B cebsl, II03TOMY
ocTaéTrcs onopou

JIpyrvie BApUAHTHI: CPa3y BEPHYTh UCXOTHYIO
reoMeTpuI0 00bEKTa JTUOO OCTABUTD KAK €CTh



ITapameTtp YMmosuanue Yro 3amaér

IIpoBepATh KOPPEKTHOCTH a
TreOMETPHH /IO U IOCyIe

CIHIUTBIN CJIOH -

ToYKHY IPABOK, - I'ie ABUTAINCH BEPIIMHBI M BCTABJISIIUCH Y3JIbI
HeobazamenvHblil

1.06 BctaBKka HegoCTalOLUX Y3/10B

JlocTpamBaer y3JIbl TaM, T7ie BePIINHA OTHOTO 00'beKTa JIEXKUT Ha pebpe Apyroro, HO y3s1a TaM HeT. Hudero
6oJbIIIe He Jies1aeT.

Yem oTsinyaercsa oT cltuBKHU. CIITUBKA BUTAET BEPIIMHBI, YTOOBI COMKHYThH PACXOXKAEHU. 3/1eCh
pacxo/ieHus HeT BOBce. I'paHuUIlb] y:Ke COBIIAAI0T, Pa3INdaeTcsa TOJIbKO BepIIMHHOCTD. I[1loaTOMYy
BCTaBKa y3JI0B HUUEr0 HE JIBUTAET, U CyMMapHas IJIOIIA/Th OCTAETCA MIPEKHEH TOTHO, a HE
npubu3uTesbHO. OTYET IevaTaeT IO b 10 U ocye. Ecyii cTpoKu 0 paBeHCTBe HET, PE3YIbTaT
HeBepeH.

Koraa Hy:xHO. OTpUCOBKe pa3Has BEPIIMHHOCTh He MelllaeT U Ha IJ1a3 He BUHa. Memaer
00BeTMHEHUIO 10 aTPUOYTY, OBEPJIEAM, TeHEPAIIM3ALNH U 3arpy3Ke B 6a3y CO CTPOTOH TOIOJIOTHET.
TUNUYHBIN HCTOYHUK 5TO HE3aBUCHUMOe IIOCTPOeHNe ITOJIUTOHOB 10 Pa3Hble CTOPOHBI 00IIIel MpAMOM:
JIMHUY pas3jioMa, Kpas MacKu 0Ope3KH.

OnopHBIN CJI0¥ HeoOs13aTesieH. Ero BEpIIMHBI CIIy?>KaT KCTOYHUKOM Y3JI0B JIJIsl BXOHOTO CJIOSI, CaM OH

He U3MEHSEeTCS U B pe3yJIbTaT He Moma iaeT. be3 Hero y3Jibl 6epyTcst U3 caMOTro BXOHOTO CJIOS.

OTuéT pasaesseT y3Jibl Ha IBa BUAA: HA PEOpax cocefiell U B TlepeceueHusx pedep. [leproe aTo
HeJIOCTAIoIIKe O0IIKe BEPIINHBI, pa/li KOTOPBIX HHCTPYMEHT U c/ieJiaH. Bropoe o3Hauaet, 4To péopa
IepeceKaroTcsi, TO CTh OObEKTHI HAKJIabIBAIOTCA APYT Ha Apyra. Ec/Iu Takux y3J10B 6OJIbIIE TOJIOBHUHBI,
CJIOU He SIBJISIETCA €UHBIM MTOKPHITHEM, U CTOUT CIIEPBA MTOCMOTPETH MEPEKPHITUA MHCTPYMEHTOM 1.01.
ITpu 0OCMBICTIEHHOM HAJIOXKEHUH, HAIIPUMEP Pa3HBIX IJIACTOB B OJTHOM CJIO€, TAJIOUKY 00 y3/1ax B
repecevYeHusX JIyullle CHATh.

IIpoxox0B MO:KeT IOHAX00UTHCA HECKOJIBKO. BeTaBieHHBIH y3€es1 caM HHOT/IA JIOXKUTCSA Ha pebpo
TPETHETO OOBEKTA, IOITOMY HHCTPYMEHT IOBTOPSIET ITPOXO/IbI, TOKA Y3JIbl HAXOJIATCS, U ITeYaTaeT ux
KOJIUYEeCTBO. Ha TUIIMYHOM CJI0€ KpUTHHTA XBAaTaeT TPEX.

OTKJIOHEHUuE OT pedpa 3To He JIONYCK. PaccTosiHuE 371eCh pABHO HYJTIO, 2 BEJIMYWHA HYKHA JIMIIH KaK
3allUTa OT JIOKHBIX cpabdaThIBAaHUM. YMOJIUaHHUE OTBEUAET TOYHOCTH KOOPAMHAT. 33/1aBaTh METPHI HE
cienyer. THCTpyMEHT HAYHET HOJITATUBATEH pEOPaA, U TAapaHTUs HEM3MEHHOU IIJIONIA/IH ITEPEeCTaHEeT
BBITIOJTHATHCA.

HaxoauT 5TH MecTa HHCTPYMEHT 1.01, TUII HapyIlIeH!s] BEPIIXHA JIEKUT HA pedpe coceaa 0e3 ysJia.
ITapameTpsl
ITapameTtp Ymosruanue YUro 3agaér

BxomHoIi ¢10i (IT0OJIMTOHBI WK -
JINHUH)

OmnopHBbIii CJI0H, - Hcrounuk y310B. He uaMeHsieTcst ¥ B pe3yJIbTaT He MOMajaeT
HeobazamenvHwlil



ITapameTtp Ymosruanue Yro 3agaér

JlomycTuMoe OTKJIOHEeHHe 0.000001 He nomyck, a 3amura OT JIOKHBIX cpabaTeiBaHUH. MeTpsl 3a71aBaTh He
BEPIIHNHBI OT pebpa caenyer
CTaBUTD y3JIbl B TOUKAX a

repeceueHus pedep

IIpenenpHOE KOJTMUECTBO 10 Ha corysracoBaHHOM ITOKPBITUH XBaTaeT AByX-TPex. JlocTukeHune
IIPOXOJI0B Tpeziesia 03HA4YaeT, YTO CJION He ABJIAETCS MOKPHITHEM

Cioti ¢ y3namu -

BcrasiieHHbIE y3IIBI, - Touku, rae NOABUINCH y3J1bI
Heobs3amenvHblil

1.07 KoHTponb c6opku no arpmnbyty

p3pyiB

OOHO Teno OBa Tena: CMOTpeThb hote

[TposepsieT, uTO 0ObEIUHEHNE OOBEKTOB C OJJHHAKOBBHIM 3HAUEHHEM aTpUOyTa JAET POBHO OHY YacTh 6e3
BHYTpeHHUX KoJiell. CJTI0N He U3MeHseTCs.

3auem. JTo psAMas 3aMeHa PYIHOH IIPOIEAYPHI «00beANHUTH O€3 aTPUOYTOB U TOCMOTPETH IJ1a3aMH ».
VHCTpyMeHT oTBeuaeT Ha KOHEeUHbIH BOIIpOC cpasy U II0 BceM IpyIinaM, a He 110 OJHOMU.

Y10 HAXOAUTCA

« I'pynna pacnajsachk Ha yacTH. BHyTpu rpynns! ocrascs paspsiB. B nojie note ykazaHo
paccrosiHue 10 Ouskaliineil yacTu. 9TO U eCTh JIOILYCK, KOTOPOTO He XBAaTHUJIO.

+ BHyTpeHHee KOJIBIIO B rpymnie. BHyTpu rpynmsl ocraiach bipa. Hactosmue TexHomoruyeckue
IIOJIOCTHU TOXKe MONaAYT CI0AA, UX OTJINYAIOT IO IIJIOMAU.

BaxkHoe cBoiicTBO. [IpoBepKa HAXOUT TO, UETO HE BUJIUT IOUCK IIeJIE TI0 BCEMY IMTOKPBITHIO. 3a30D,
BBIXO/ISINIME Ha BHEIITHUH KpaH, IbIPOU B 00'beIMHEHUH He SIBJISIETCS, HO TIPU COOpPKeE IPYIIIBI OH
paspesaet e€ HajiBoe. [103TOMYy KOHTPOJIb COOPKU HAJI0 BBIIIOJIHATH BCET/IA, & HE TOJIBKO DU
MIOZI03PEHUSIX.

JIJ1A JIMHUH TIPOBEPSIETCS TO JKe caMoe, COOHUPAETCS JIU TPYIINA B O/THY CBA3HYIO Ielb. CMeKHbIE YUACTKU
CKJIEHBAIOTCS, IIOATOMY KOJTMYECTBO HCXOTHBIX OTPE3KOB POJIU He UTpaeT. BHyTpeHHUX KOJIell y TUHUHN He
OBIBaeT, MEPOU CIIYKUT JIJTHHA.



Korga rpyIiiia He 00s3aHa OBITH HeﬂbHOﬁ. OI[HO SHaA4YE€HUeE anI/I6YTa YqacCToO OIIKChIBAET HECKOJIBKO
paSHeCéHHbIX TeJI: IOJIUTOHBI U30JIMHUHI OJIHOT'O YPOBHA, YHaCTKH OJJHOI'O THUIIA, OCTpOBA. Z[J'IH TaKHNX
JaHHbIX 3ap;a171Te MaxkcuMaJIbHBIH Pa3pPbIB. qaCTI/I, OTCTOAIIINE JAJIbIII€ HETO, CHUTAIOTCA OTAE/IbHBIMN
T€JlaMU, a pa3pbIBOM 0OCTaETCS TOJIBKO pasziesgieHue BHYTPH TeJla. IlosocTu B TaKUX JJAHHBIX TOKE 0OBIYHO
BXOJAT B 3aMBbICEJI, IJId HUX €CTh (Imaxcox BHyTpeHHI/Ie KoJblla JOITYCTHUMBI.

[Tpu3HaK TOTO, UTO MMOPOT HYKEH, BUEH cpa3y. ECIu B IoJie note CTOSIT COTHU U THICSAYH METPOB, 3TO HE
nedeKThl COOPKH, a HOPMAJILHO Pa3HECEHHBIE TeJla. [[Jis 30H, 6JI0KOB U IaHEJIEH MOPOT OCTABJISAIOT
HyJsieBbIM. Tam rpymma ob6si3aHa cOOMPATHCS B OTHO TIEJIOE.

Ecau BbI6paHO HECKOJIBKO HOJIefI, KJIIOYOM CTAaHOBUTCA UX COUETAaHHUE.

ITapameTpsbI
ITapameTp Ymosmuanue Yro 3agaér
Ciroti (IOJIMTOHBI MJIH - CJI0ii HE U3MEHSIeTC A
JIMHWH)
ITone win nosns - Ob6s3aTebHbINA. IIpU HECKOJIBKUX MOJISIX KIIOUOM CTAHOBUTCS UX
TPYIIIUPOBKU coueTaHue
ITopor mwiomazu Mycopa 1 Hrxe aTOM IUTOIIIAAM BHYTPEHHEE KOJIBLIO CUUTAETCS MyCOPOM
MakcuManbHbBIN Pa3phIB o HackosbKo 1aieKko 4acTH elé cCYuTamTes oHUM TesioM. Hoib
BHYTPH TeJjia 03HAYaeT, UTO IpyIa o6s13aHa ObITh eJIbHON
BHyTpeHHUE KOoJblia HET J111 MaHHBIX, I/IE MOJIOCTh BXOJUT B 3aMbICET
JIOILyCTUMBI
Haxoaxu c60pku - BBIXOQHON CJION TOYEK

1.08 BBoa KOHTYpPOB B NOKpbITUE

BBoguT HapuCOBaHHBIE KOHTYPHI B TOJTUTOHAIBHOE MOKPHITHE. KOHTYD CTAaHOBUTCS OT/I€JIHHBIM
00'BEKTOM, a UTO IIPOUCXOIUT C COCEISIMH, 3aTa€T PEIKUM HaI0KEHUs. Pe3ysIbTaT 3TO HOBBIN CJIOM.

3auem. Bpeska cpencTBaMu pe/lakTopa JiesIaeT Ba He3aBUCUMBIX IEHCTBUA. Y HOBOTO 00'beKTa
OTpEe32aeTCs TO, UTO JIETJIO HA COCENIEH, a ¥ KAXKJIOTO COCeIa OTPE3AETCS TO, YTO JIETJIO IO, HOBBIA OOBEKT.
Kpomka paspesa mpuxoauT U3 JIBYX Pa3HBIX BRIUUCIEHUH U COBIAIAeT TOJIHBKO HA BU/I. Bepriuabl
pacxoiAaTes, ¥ Aajblile 3TU PACX0XKAeHNA HaXOAUT MHCTPYMEHT 1.01.

3/iech KpOMKa MPUXO/IUT U3 OHOTO HAJIOKEHUSA U TOCTAETCS 00ErM CTOPOHAM OJIMHAKOBOU. DTO
MIPOBEPEHO TECTAMU Yepe3 MOJIEJIb MOKPHITUA. KpoMKa CTAHOBUTCS OJTHOU JYTOU C ABYMS COCE/ISIMH, a HE
JIBYMS IyTaMU PAIOM.

Hepnocrarongue y3ybl. Pazpe3 KOHUAaeTCA Ha TPAHUIIE COCEZIA C TPETHUM OOBEKTOM, U Y 3TOTO TPETHETO
y3J71a B TOU TOYKe HEeT. IHCTPYMEHT JOCTPanBa€eT TaKHeE Y3JIbI TAK e, KaK 3TO JieJIaeT 1.06. Y3eJI cTaBUTcs
B IIPOEKIINIO TOYKH HA PeOPO, MO3TOMY (popMa | ILUIOMIAJh TPETHETO O0BEKTA HEe MEHSIOTCS.

Pe:xxymM Ha1o:kKeHUA. Tpu peskruMa 0TBeUaloT Ha OJIMH BOIIPOC, KOMY JIOCTAETCS IIOMIAAb IO/

KOHTYPOM.
Pe:xum HoBbIi 00BEKT MOJIydaeT Cocenn IL1omaas MOKPHITUS
Hasnoxenue BECh KOHTYP ypesaroTcs pacTéT Ha YacTh 3a Kpaem

Orceuenue TOJIBKO CBOOOIHOE MECTO ITOIIA/TU HE TEPSIOT PAcCTET Ha Ty e JacThb



Pexxum HoBbIi 00BEKT MOJIyYaeT Cocenu IL1omaab MOKPHITHUSA

Bpeska TOJIBKO TO, YTO BHYTPH IOKPBITUA ypesaoTcs He MeHsAeTCsA

OTceueHre HY:KHO TaM, T7ie IOKPBITHE Y?Ke Pa3HECEHO TI0 CMBICJTY U HOBBIH O0BEKT 0053aH 3aHATD
IIPOMEKYTOK, He CIIOPS C cocesiMu. Bpeska Hy»KHa TaM, T/ie BHEIIHA IPaHUIIa TOKPHITHS 3a/IaHa 1
BBIXOJUTDH 32 HEE HEJIb3A.

IHopor miromaau. OCTaTok cocezia MeJibue Iopora OTXOAUT KOHTYPY IEJTUKOM, OCKOJIOK He CO3IaETCA.
Kycoxk cocesra Mesbue mopora KOHTYPY HeE JJOCTAETCS, M COCEM OCTAETCA KaK OBLI.

ATpuOyTHI HOBOTO 00'BEKTA. [l0JIE, y KOTOPOTO BCE OTAABIIIHE IUIOIIA/b COCEU UMEIOT OJTHO
3HauyeHHe, [I0JIyJaeT 5T0 3HaueHue. [lose ¢ pa3HBIMU 3HaUEeHUSAMH OCTA€ETCs IMycThIM. KOHTYyp, siermuii Ha
I[yCTO€ MECTO, IOJIyJaeT IyCThle aTpUOYTHI e TUKOM. Kutiou ¢j1051 He mepeHOCHTCS HUKOT/[a, MHAYe HOBBIN
00BEKT IMOBTOPWUJI OBbI KJIIOY COCEZA.

IMopagox. KoHTYpbl IPUMEHSIOTCS 110 OTHOMY, B TIOPAIKE CJIOsl. Pe3ysibTaT ka0l Bpe3KU BXO/IUT B
TIOKPBITHE /10 HAavasa CJIEAYIOIEeN, T03TOMY BA ITePEKPHIBAIOIINXCA KOHTYPA He HAKJIAIBIBAIOTCA JIPYT Ha
Apyra.

OtrmeTtku Z Gepytes ¢ Gmkaiinero ucxogHoro pebpa. Bepiuna Ha cepeHe pebpa moyydyaer OTMETKY,
MTOCUMTAHHYIO BJIOJIb 3TOTO pebpa. 3a KpaeM MOKPBITHUS UCXOTHBIX PEOEp HET, U TaM OTMETKA JIOCTAETCS OT
OJTHIKAMIIIEero Kpas.

JInHuu BpesaroTces rnociie nocrpoerus 6ydepa. bydep crpoures ornenpapiM nHeTpymMeHTOM QGIS.

ILnomaak. Bpeska mwiomaas TOIbKO niepepacipeziesisieT. [[pupocT HOKPBHITHSA PaBeH ILUIONAAU KOHTYPOB,
Jiermiei 3a ero kpaem. OTuéT reyataet o6e BEJIMYNHBI U ITPU PACXOK/IEHUH BBIIAET IPEYIIPEKIEHHE.

ITapameTpsbIl
IMapameTtp Ymoamuanue YUto 3agaér
ITokpbiTHE (IIOJTUTOHBI) - CJ101i HE U3MeHsIeTC
KoHTypsI (II0JTUTOHBI) - KoHTypBI, 10 07THOMY Ha OOBEKT CJI0sT
Pexxum HastokeHUA Hasnoxenne Komy mocraércst mromaas mo; KOHTYPOM
IMopor mwiomazau (B KB. eIUHUALIAX 1 Huke 9TO# MJIOMAAN OCTATOK OTXOUT KOHTYPY, a MEJTKHUH
CRS) KYCOK He OoTpe3aeTrcs
JomycTuMoe OTKJIOHEHHE BePIINHBI 1e-06 BceraBka Hepocraromux y3sios. Hosb oTkiouaer
ot pebpa
BoccraHaBiuBaTh OTMETKHU Z Jia OtmeTKa 6epéTcst ¢ 6iIMKaNIIero HCXoAHOTo pebpa

ITokpbITHE C KOHTYpPaMU - BeixoziHOM cI10#t



2.01 Tononoruuyeckoe ynpouieHume

no oTAenbHOCTW: TOMnonorn4yeckoe:
0AHa rpaHvUa CTasla BYyMA rpaHWUa npopexeHa odWH pas

[TpopeskuBaeT BEPIINHBI TAK, YTO TPAHUIIA, O0IIAs JIJI JIBYX cOCeZel, OCTAETCs 00IIe.

3auem. OObIYHOE yHpoleHre 00pabaThIBaeT KaX/AbIH IIOJIUTOH OT/IeJIBHO, TI03TOMY O/THA U Ta XKe
TpaHUIlA IPOPEKUBAETCSA ABAXK/ABI U O-pasHOMYy. [10ABIIAIOTCA IIe/Id U epexJIECThI. 3aMep Ha ¢JIoe 30H ¢
noryckoM 5. Tonosiornyeckoe ynpoleHue He IOPOsK/laeT HU OJTHOTO HapyllleHus, He3aBUCHMOe J1aéT 46
IIepeKPBITHH, 25 I1esiel U 189 HecorsIacOBaHHBIX Y3JI0B.

Kaxk paGoraer. O61iue pébpa CKJIENBAIOTCA B JYTH MEXK/TY Y3JIaMH BETBJIEHUS, KAXKAs Ayra
MPOPEIKUBAETCSA POBHO OJINH pas3, U 000UM COCEAM JIOCTAETCA OJTMH U TOT 2Ke pe3ysibrar. KOHIIBI AyT
HEIO/BIKHBI, TO3TOMY Y3JIbI, TJI€ CXOZATCSA TP MOJIUTOHA, HE CMEIAI0TCA.

JInaun o6pabaTpIBaloTCA HapaBHE ¢ MoauroHaMu. OOIIKUH yIacTOK IBYX JIMHUH ITPOPEKUBAETCS OJ[UH
pas, KOHIIBI JINHUW ¥ TOYKU BETBJIEHUS OCTAIOTCA HA MecTe. TO HY>KHO UB0JIMHUAM, TH/IPOCETH ¥ TOPHBIM
BbIpaboTKaM. OOBIYHOE YIPOIIIEHNE Pa3phIBAET UX B y3JIaX.

JIBa MmeToia ipopexkuBanu. /[yriac-Ilekep MepseT OTKJIOHEHNE BEPITHHBI OT XOPpAbl. OH IEPKUT
VTJIBI ¥ XapaKTepPHbIE U3JI0MbI, HO HA TIJIABHOW KPUBOM OCTaBJISIET 3aMETHBIE I'paHU. BucBasimHram MmepsieT
IJTOIA/Ih TPEYTOJIbHUKA U3 TPEX COCeAHUX BepiinH. Ha MIaBHbIX IMHUSIX PE3YJIBTAT MSTUE, 3a4TO OCTPHIH
YTOJI U3 KOPOTKUX PEGEp MOKET cpe3aThes. [ rpaHul] 6JI0KOB U BEIPAOOTOK MOJXOTUT MTEPBBIH, 1JI1
WU30JIMHUH U TUJIPOCETH BTOPOH.

Jlomyck B 000UX cIydasx 3a7]aéTcs B eIMHUTIAX JIJTUHBI, 0JTHUM 11oJieM. OJTHO 1oJie paboTaeT U B MOJIEJISIX,
U B TTAKETHOM peskuMe. TOUHOTO COOTBETCTBHUS MEXK/Ty METOZIJAMHU HET, OJTUH MePSIET PACCTOSTHUE, APYTOU
wioaas. [Ipu paBHOM BeJIMUMHE B 1MOJ1e BUcBasIMHraM ocTaBiisieT 3aMeTHO O0JIbITe BepInuH. JIis
CPaBHUMOTO pe3yJIbTaTa ero JIOMyCcK OeEPyT KpyITHeEE.

Crira;kuBaHHUe Cpe3aeT YIJIbI II0C/Ie IPOPEXKUBAHMUS, 110 TEM JKe JIyraM, I03TOMY 001ias rpaHuIa
ocraércsa obmeit. Cxema YaliknHa He BBIXOAUT 33 UCXOJHYIO JIMHUIO, TAK YTO BEIOPOCOB M HOBBIX
caMonepeceuyeHUi He BO3HUKAeT. Kask/IbIil TpOX0/| MPUMEPHO YZIBAUBAET KOJIMUECTBO BEPIINH, 0OBIYHO

XBaTa€T OAHOI'O UJIN ABYX.

CriiaskuBaHue eJTHHCTBEHHOE MECTO, T7le IIOBTOPHBIN 3aIyCK IO Pe3yJIbTaTy MeHsET reoMeTpuro. Kakabri
MIPOTOH Ccpe3aeT yIiIbl 3aHOBO. [IpopexrBaHue 6e3 CriIa’KUBaHUSA IIPU IIOBTOPE HUYETO He MEHSET.

To4yHOCTH ONIO3HAHUA OOIIMX BEPIINH 3TO He JIONYycK yrpoleHus. OHa Hy»KHa, KOT/ia CoceId
3aIMCaHBI C PA3HOU TOYHOCTHIO KOOPJWHAT. 33/1aBaTh METPHI HE CJIEYET.

H.HOIIIaI[I) IIpHU YIIPpOIIEHUN MEHAETCA, B 3TOM €0 CMbICJI. Tonosorus IIpHU 5TOM HE ITIOPTUTCA. HpOBepre
pe3yJibTaT HHCTPYMEHTOM 1.01, KOJIMYECTBO HAaXO/IOK HE JOJI2KHO BBIPACTH.

ITapameTpsI1



ITapameTtp Ymosruanue Yrto 3amaér

BxozHO ¢y101 (ITOJTMTOHBI HJTA -

JIMHUH)

Merton npopexuBaHusa Hyrnac- Bropoii BapuaHT: BucBasmHram, 1o miomazay TpeyroJibHIKa
Ilekep

Jlomyck ynpolieHus 1 TIpenenpHOE OTKIIOHEHUE YIIPOIEHHOMN JIMHUH OT UCXOTHOU. JIJ1s1

BucBannHrama nepecyuTsIBaeTCA B IJIOMIAb

He ynpoiars gyru kopoue, 0 3amyTa KOpOTKUX Y4acTKOB rpaHullbl. Hostb oTKII0uaet

BEpIINH

Cryia>xuBaHue, KOJTUYECTBO 0] CpesaHue yIJIOB IIOCJIE IPOPeKUBaHUA. Kax bl IpoXoz,

NIPOXO/I0B NIPUMEPHO yZIBAaUBaeT KOJINUECTBO BEPIINH

TOYHOCTH OTTO3HAHMS OOIIUX 0.000001 He nomyck ynpomenus. HyxHa, korzia coceiu 3alIMCaHbI C PAa3HOU

BEpIINH TOYHOCTBIO KOOPAUHAT

ITose niu 1osiA rpynnupoBKY, - I'paHUIBI pa3HBIX TPYII OOIIMME HE CUUTAIOTCS

Heobs3amenvHblil

CoxXpaHATh OTMETKU Z Ja

YupomméHHbIH c10i -

2.02 I'paHnLbl NOZINFTOHOB JIMHUAMM

ABe NINHNK kind = shared
OflHa NOBEepx Apyromn fid_a, fid_b

BbIILaéT T'PaHHUIBI IIOKPBITUA OTACJIbHBIMUA JIMHUAMMU, OT y3J1a 0 y3Jj1a. CJ101i HE MEHSIETCH.

Yem oTiIMIaeTCA OT MEPEBOAA MOJTUTOHOB B JHHUM. OOBIYHBIN [TEPEBO/I BHIZIAET OOIIYIO TPAHUILY
JIBAYKIbI, IO Pa3y OT KaKJI0TO coceia. ATO IBE COBMAAOIIIE JIMHUH, OJTHA TIOBEPX APyTron. CTUIIb
JIOKUTCA Ha 00e, ¥ TOJIIIMHA yABauBaeTcsl. 3/1eCh TPAHUIA BBIXOJIUT OJTUH pas.

Tpu Buja rPaHUIL: MeXKIy 00beKTaMU, BHEITHUHN Kpal MOKPHITH, Kpal nmosioctu. Eciiu B mosiocTu
JIEXKUT APYTOH OOBEKT, ATO y3Ke IPAaHUIIA MEKAY O0BEKTAMU.

ATpuOyTHI: kind, label, fid_a, fid_b, length. Ecsiu 3ajjano noJie, 1o6aBaA0TCA val_a U val_b -
3HaYEHMUe MOJIsA Y KasKI0ro cocesia. JIjis reoIornuecKrx IpaHuIl 9TO IUIACT CJIEBA U ILJIACT CIIpaBa.

JInHUA PBETCA TaM, I7ie CXOAATCA TPHU U OoJiee 00beKTa, U TaM, IJie MeHsAeTCs apa cocezel. 'panuma
MEXJTy IByMs TeJIaMH BBIXOJUT OJTHUM KYCKOM.

OTKJIOHEHUE NPU MOUCKe 00IuX BepiuH. Ecyin y cocesiell pa3Hasi BEPIIMHHOCTD, 00IIasi TPaHUIA
He ono3Haércs. [Tepes pa3bopoM Takue y371bl JOCTPAUBAIOTCS, BEPIINHEI IIPH 5TOM HE JIBUTAIOTCS.
[TpoBepuTh CII0H 3apaHee MOKHO HHCTPYMEHTOM 1.01.

ITapameTpsl



ITapameTtp Ymosruanue Yto 3agaér

BxopaHoIi c10i (IT0JIUTOHBI) - C101i HEe U3MEHAETCs

ITosie, 3HAYEHUS KOTOPOTO 3aIKCATh 110 00€ - 3HaueHue 0JIsl y KaXK/I0r0 coce/ia TMOMAa IET B aTPUOYTHI
CTOPOHBI, He00A3AMeNbHbLL JIMHUU

OTKJIOHEHHE MTPU TIOUCKE OBIIUX BEPIITHH 0.000001 V3711 IOCTPAUBAIOTCS ITEPE]] pa360pOM, BEPIIMHBI IIPH

5TOM He ABuramTcs. Hosb oTkIiouaer
TOYHOCTH OTIO3HAHUSA OBIIUX BEPIITUH 0.000001

I'paHuIs - BoeIXoiHOM €101 TMHUHI

2.03 Tonosornueckasa mozesib NOKpbITUSA

PaCKJ'IaI[bIBaeT IIOKPBITHE Ha y3JIbl U OIYyTHU. Cioii He U3MEHAETCA, Ha BbIXO/€ IBA HOBBIX: TOUYKHU Y3JI0B 1
JIMHUU OYT.

Yro 3T0 TaKkoe. Ta camas Mojiesib, uTo 6bta B ArcInfo coverage. IIoJIUTOH ONUChIBA€TCS HE CBOEH
rpaHuUIlel, a cChUIKAaMU Ha AyTU. [lyra XpaHuTcs OJUH pa3 ! 3HAET, UTO JIEKUT CJIeBa U crpasa. [IpaBka
YU MeHsieT 000MX coceJiel cpasy, MOATOMY IPAHUIIAM IIPOCTO HETJIE PABOUTHCH.

¥Y3JIbI HECYT CTENIEHD, TO €CTh KOJIMYECTBO CXOAAIMMXCA AyT. CTEIIEHD 1 3TO BUCAYNI KOHET, 2 TICEB0Y3ET,
KOTOPBIM MOKHO yOpaTh CIMSTHUEM YT, 3 ¥ OOJIbIIIe HACTOSIIEe BETBIEHIE, T7Ie CXOASTCA TpU U 6osiee
00BeKTA.

Jlyru HecyT HOMepa y3JI0B Hauasia U KOHIIA U WIeHTU(GUKATOPBI 000MX coceiel. [[Jis Kpast MOKPBITHS
BTOPOY cocesi paBeH MUHYC eJHUILE.

YeM oTIMUIAETCA OT 2.02. I/IHCTPYMeHT 2.02 BI)I,ZLaéT rpaHUILbI )14 O(l)OpMJ'IeHI/IH. ITO JTUHUU C
IIPpU3HAKOM TOIO, C Ye€M OHHU I'PaHHYaT. 3ILer IIOMHMO JTUHHUH BbBIZAIOTCA y3JIbI CO CTEIIEHbIO, K IYTU
MIpUBA3aHbI K HUM HOMEpDAMH. IS\0) MOAeab OJIA pa360pa CBA3HOCTH, a4 HE IJId CTUJIN3allu.

3aMep Ha cJ10e 30H: 341 00beKT Aaj 566 y3/10B ¥ 899 AyT, U3 HUX 708 Mexay oobekTamu. Ha
KaJlaCTPOBOM CJIO€ U3 4234 00'bEKTOB BHIIILIO 7499 y3JIOB 1 10869 yT, CpeIH Y3JI0B HAIILJIOCh 1006
TICEB/IOY3JIOB U 4 BUCSIYUX.

ITapameTpsl
ITapameTtp Ymosruanue Uro 3amaér
Bxopmuo1i ¢10i (I10JIUTOHEI) - CJI0i He UBMEHSIETCS
OTKJIOHEHVE IIPU ITOUCKE OOIITUX 0.000001 VY3111 TOoCTpanBatoTcs nepes pa3dbopoM, BEPIIHHBI HE
BEpIINH JIBUTAIOTCS
TOYHOCTH OTIO3HAHUS OOIITUX BEPIITUH 0.000001
Y3i1b1 - BBIXOIHOI €101 TOUEK
Jyru - BbIXOHOM €10 TUHUHI

Urto pewweHo no obwmm rpaHntam

Ciayuaii Pe3yiabTaT

¥ cocena ectb BE€pHIMHAa Ha 061ue171 TpaHule, y HaC HET Vzen BCTaBJIACTCA, KOOPpAWHATBI HE CMEIIA0TCA



Cayuaii Pe3yabTaT

T-006pa3HbIH CTHIK TPEX TIOJIUTOHOB V3eJ1 osiBJIsSIETCS Y TOTO, Y KOTO €ro He ObLI0

YeTbIpe MOJIUTOHA CXO/IATCSA B YIJIy ¢ Pa36pOCOM MeHbIIIe JIOMycKa Bce yIJIbI CBOZIATCS B OZTHY TOUKY

VToJ1 3aX0IUT 32 TPAHMUILY COCE/Ia MEHBIIIE JIOIyCKa BepIinHbl CBOJATCH, IIEPEXIJIECT UCUE3A€ET

Pébpa mepecekaroTes KpecT-HaKpecT 6e3 00IHUX BepIIUH V3J1bI CTAaBSTCS B TOUKAX [T€PECEUEHUS

HaxioHHas rpaHUIIA Y2Ke COBIIAZAeT Huuero He MeHsIETCs, JIOXKHBIX Y3JI0B HET

HectbikoBKka 60s1blIIE TOTyCKA He Tporaercsi, 3To coiep:KaTeTbHbIN cydait
Otmetku Z

[Tpu ciivBKe BepiinHa 6€PET IJIAHOBBIE KOOPIMHATHI JIUJIEPA U OCTABJISIET COOCTBEHHYIO OTMETKY,
[IO3TOMY IJIACTHI C PA3HBIMU Z He IEPEeMeINBAIOTCS.

B nHCTpyMeHTe OYHCTKH Ollepaliiy IepecedeHus paboTaloT B IJIaHe, I03TOMY Z BOCCTaHABJIUBAeTCA IO
OmKaiIIe NCXOMHOH BepIIuHe. J{Jis MOKPBITHI 3TO KOPPEKTHO. IS CJI0EB ¢ PE3KUMHU IEpenaiaMu
OTMETOK B/IOJIb I'PAHUIIBI PE3YJIbTAT CJIe/lyeT IPOBEPUTbD.

MNMpeaynpexxaeHnsa B oTUéTe

CymMapHas IIonmaab U3MEeHWJIach 00Jiee ueM Ha MPOoIeHT. [1ouTu Bceryia o3HavaeT
3aBBIIIEHHBIN ITOPOT IJIOIIA/IN. Y MEHBIIINTE er0 U IIOBTOPUTE.

BbIpokaeHHBIX KOJIEI yAaJaeHO. J[omyck 60blie pa3Mepa caMuX 00HEKTOB. YMEHBIITUTE JOTYCK.

O0BbekTOB ucue3sio. OOBEKT ETUKOM YIIIEN IPHU UcIipaBieHnn. HaliuTe ero B €JI0e OCTaBIITUXCS
mpobJieM 1o TUTY lost U pa3bepuTe BPYyUHYIO.

HcnpaBiaeHuil OTMEHEHO U3-3a mMoTepH maomaau. Cpaborasa 3amura. [IpaBka HEKOPPEKTHOH
reoMeTPUH OTHHMasIa 00JIblile YeTBepTH Itomanau. OOBEKT OcTaBieH O0e3 H3MeHEeHUH.

HeKoppeKTHBIX reOMETPUH CTAJI0 GOJIbIIIe. J[OIYCK CTUIITKOM BEJTUK JIJISI 9THX JJAHHBIX.

3anmBKa pe3ynbrata obpaTtHo B MSSQL
[TopsAmok, TPOBEPEHHBIN HA CJI0€ 30H.

1. Bakan. Oxsoli ctpokot B SSMS niu B okHe SQL menemxepa B/I:

SELECT * INTO dbo.Zones_backup FTrrMMAL FROM dbo.Zones;

ITpaBKa »KUBOM TaOJIHUIBI OTKATHIBAETCS TOJIBKO U3 O9Kara, MO3TOMY HIar 00s13aTesIeH.

2, 3ameHa uepes o0ydep npaBku. OTKPHITH I€JIEBOH CJI0N HA PEJaKTUPOBAHUE, BBIJIEJIUTD BCE
00BEKTHI U YIATUTD, 3aT€M BCTABUTHh OOBEKTHI M3 OUUIIEHHOTO CJI0sI. ATPUOYTHI COMTOCTABJIAIOTCS IO
MMeHaM IoJIeH, I03TOMY UMeHA MEHSTh HETb35.

3. IIpoBepka 10 coxpaHeHust. OTKPHITh TAOIUILy aTPUOYTOB U YOETUTHCS, YTO KITIOUEBOE TOJIE
3aI0JTHEHO UCXOTHBIMH 3HAUEHUAMU, a He ImycToe. OrpaHuYeHue 371eCh O/THO. Eciiu KJTiou sABJIseTCs
kosionkou IDENTITY, cepBep MOKeT OTKa3aThCs MPUHUMATh SIBHbIE 3HAUEHUS JTUOO pa3/iaTh CBOU, U



TOrJa IIOPBYTCA BHEIIHUE CBA3U. BI/I[LHO 9TO Cpady 1P COXpaHEHNU.

4. Eciiu cepBep otBepr aBHble 3HaueHUuA IDENTITY. OTkaTuTs OpaBKy U UJTH Yepe3 BpeMeHHYIO
TabJIUITYy ¢ OOHOBJIEHUEM 10 KJIFOUY:

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. KoHTpoJb Ha cepBepe.

SELECT COUNT(*) FROM dbo.Zones WHERE geom.STIsValid() = 0;

JloyKeH OBITh HOJIb.

IIpo MakeValid. SQL Server crpos:xe GEOS. 'eomerpusi, koppektHas B QGIS, moxkeT He IpOHTH HA
cepBepe, yalle BCETO U3-3a TOUEYHBIX CAMOKACAHUH KoJtell. IHCTPYMEHT OYMCTKY NPeAyIpek/iaeT 06
9TOM OT/IeJIbHOU CTPOKOH B oTuéTe. Eciu mpeaynpekieHre MosBUIOCh, IPUMEHANTe MakeValid() Ha
CTOPOHE cepBepa.

OrpaHuueHus

Ilesiu UIKYTCA KaK ABIPHI B 00beTHHEHUH MOKPBITHA. 3230, BBIXOIAIINN HAa BHEITHUHN Kpail
TTOKPBITHS, IBIPOI He ABJISETCA U 3TUM CIIocoO0M He HaxoauTcs. Takue 3a30pbl 3aKPBhIBAET CIITUBKA
BEPIINH, €C/IU UX IIUPUHA MEHbIIIE JIOMyCKa.

CJyI0# ynTaeTca B MaMATh IEJTUKOM. 3aMephl Ha KalacTPOBOM cJjioe: 11 866 00BEKTOB, 15 700 KOJIEll,
726 ThICAY BEPIIIUH.

NucrpymeHT Bpemsa
1.01 I[IpoBepka TOMOJIOTHUH, TOIYCK 2 48 c
1.06 BcraBka HEZIOCTAIOIIUX Y3JI0B 84c
2.01 Tonosioruueckoe ympoIieHue, J0MycK 5 7c

2.03 TonoJsioruueckas MO/IesIb TOKPBITHS 96 ¢

714 ¢710€B B MIUIMOHBI BepIINH 00pabaThIBalTe IO YACTIM.

Beanuuna KOOpAMHAT B/JINA€T HA TOYHOCTbD. B CucCremMax, rae KOOpanHaTbl U3MEPAIOTCA
MIJTHOHAMU MeTpOB, Bpozie Web Mercator, 4ncyio IBOMHOM TOUHOCTH pa3pelaeT 0K0JI0 HaHOMETpa.
Pebpo Mexy BEpIIMHAME CYIIECTBYET Kak (GOpMyJia, ¥ 3HAK OIPEETUTENS IIPU MTPOBEPKE CTOPOHBI
BBIUHCIISIETCS U3 Pa3HOCTEH OOJIBIIUX YHCETT, T/Ie cTapiinve nudpbl cokpaiaioTes. OTcioa 6epyres
MePEKPBITHS IJIOMIA/IBIO B IECATKH KBAJ[PATHBIX MUKPOH. Y HUX HET ITUPUHBI, TOJIBKO JJTUHA.
VHCTPpYMEHT OTHOCUT UX K MyCOpPY, IIOTOMY UTO OIleHUBAET IIePEeKPBITHE MUPUHON. B MecTHO cucteme ¢
MIECTU3HAYHBIMY KOOPJMHATAMH TAKOTO IIIyMa Ha IMOPSJIOK MEHbIIIE.

JI1s1 IMHUH eCTh CBOU IIPOBEPKA 1.02 U OYUCTKA 1.04. KpoMe HUX JIMHIY IPUHUMAIOT CIINBKA 1.05,
BCTaBKa y3JI0B 1.06, KOHTPOJIb COOPKHU 1.07 U YIIPOIIleHUE 2.01.

ABTOMAaTHKA HE 3HaeT, KaKad U3 IByX CHOPAINUX rpaHull BepHa. OHa pa3indaeT TOJIbKO
MaciTab. CaHTUMETPOBBIN HaXJIECT ABJISETCS MTOTPENTHOCTHIO, TEKTAPHBIH SBJISIETCS Pa3HOT/IACHEM
MEeXIy UCTOUHMKAMU. [103TOMy KpyIHbIE IEPEKPHITH U IEJH OCTAIOTCA YEI0BEKY BCET/Ia.



CnpaBOYHMK NoJsiei BbIXOAHbIX C/IOEB

VmeHa noJiei JaTUHCKYE M KOPOTKUE, IIOTOMY UTO [0 HUM IUIIYT BRIPAXKEHUS U (PUIIBTPHI. Y KaXKJIOTO
TIOJIS1 eCTh TICEBJIOHUM Ha A3bIKe nHTepdeiica. OH BUIEH KaK MOAIUCH CTOJIONA B TabIHIE aTPUOYTOB U B
(opme 06beKTa, a B BRIDAXKEHUSIX O-TIPEKHEMY paboTaeT UM MOJIS U3 TAOJIUI] HIKE.

Ecnu pesysbrat 3anucan B GeoPackage, momnvicu yxoasat B cam ¢ait. Takoi# ¢1oi moKa3bIBaeT UX U B
JIPYTOM ITPOEKTE, U Y IPYTOTO YeJI0BeKa. 3aluCchbIBaeTcs I3bIK HHTepdeica Ha MOMEHT IIPOTroHa.
OcranpHbIe (GOPMATHI BTOPOTO UMEHU T0JIA HE XPAHAT, TaM HO/IHUCH JKUBET TOJIBKO B IIPOEKTE.

V3MmepeHHBIE BETUUUHBI OKPYTIISIOTCA 10 YeTHIPEX 3HaYamuXx rmudp. OKpyriieHue HAET M0 3HAYAITUM
uudpam, a He 0 3HaAKaM Iocsie 3anAaTol. [loaToMy 1I01IaibF B MUKPOHBI HE ITPEBPAIIAETCA B HOJIb, a
JUIMHA B THICAYN METPOB HE HECET 3HAKOB, KOTOPBIX B UCXO/THBIX JAHHBIX HeT. KosimyecTBa He
OKPYTJISIOTCS BOBCE.

Cnou Haxopa 0K

BrIgaloT HHCTPYMEHTSHI 1.01, 1.02, 1.0%7, 2 TAKXKE OUYHUCTKA B CJIOE OCTABIINXCS mpobiem. ['eomerpus

ToueyHasdA. Touka cToUT TaM, I/ie Hali/leHO HapyIlleHue.

IToJsie Tun Yrto coaepkuT

num meJyoe CkBo3HOI HOMep Haxoaku. COBITIa/ilaeT ¢ HOMEPOM B OTYETE CITUCKOM

type CTPOKa Kop napymenusi: overlap, gap, on_edge, dangle u mpouue. Y106HO GUIBTPOBAThH
label CTPOKa To >xe Ha A3bIKe HHTep(elica, I UTeHUA YeTI0BEKOM

severity  crpoka auto - Mycop, UHCTPYMEHT OYMCTKH UCIIPABUT caM. review - pelaer 4yesjoBeK

fid_a neJioe Unentuduxatop o6beKTa. [I71 HapHBIX HAPYIIEHUH - IEPBBIN U3 MaphI

fid_b neJoe BTopoii 06BeKT maphbl, TUOO -1 €CTH HApYIIIeHHe OTHOCUTCS K OJTHOMY OOBEKTY

value BelllecTBEHHOe = VI3MepeHHAas BeJIMUMHA: IIJIOMAAb IEPEKPBITUSA WU LIEJIH, PACCTOSHUE /10 COoCeTHeH

JIMHUU, KOJINYECTBO CHATBIX BEPIIUH. CMBICJI 3aBUCUT OT THIIA

note CTPOKa ITosicHeHHe ¢ U3MEePEeHHOH BeJINYMHOM: ueM 3TOT Caydail oTindaeTcs OT COCeIHEro TOro
JKe THIa
grp CTpOKa Kitrou rpymmsl, ecyiu 3a/JaHO 110J1e TPYIIIIPOBKYU

OtuéTt cmuckoM. THCTPYMEHT 1.01 MOKET BBITPY3HUTh HaX0J[KU TEKCTOBBIM (PariyloM: HOMED, YTO HE TaK,
y KaKuX 00BEKTOB, I7ie UMeHHO. HoMep coBmaiaer ¢ mojeM num B €JI0€, TIO3TOMY IO CIIUCKY MECTO HIIETCS
Ha KapTe, a 10 ueHTU(PUKATOPy 00BEKTA B UCXOTHBIX JJAHHBIX. CITUCOK y/TOOHO TIEpeiaTh TOMY, KTO
JTAaHHBbIE TOTOBUJL.

Kak cruamnsoBatk. [IpaBuio o severity: review KpacHbIM U KpyIIHee, auto MeJKUM cepbIM. Torga
pabouuii CIIMICOK BUJIEH CPa3y.

Cnow Touek nNpaBok

Bri/1aét MHCTPYMEHT 1.05.

ITosie Tun Yro coaepxkuUT
kind CTpOKA move - BepIlMHA CABUHYTA, insert - BcTaBileH y3ell
dist BeIIleCTBEHHOE Bennmuuna cmenienus. Jld BCTaBJI€HHOTO y3J1a HOJIb

ring nesioe Homep KoJ1bI1a, K KOTOPOMY OTHOCHUTCS ITPaBKa



Cnou BCTaB/IEHHbIX Y3/10B

Boi1aéT UHCTPYMEHT 1.06.

ITos1e Tun YTo coaepxur
kind CTPOKa insert - y3en Ha pebpe, Cross - y3eJs B TOUKe IiepeceveHus pédep
dist BellleCTBEHHOE OTKJI0HEHUE BepIIUHBI OT pebpa. OOGBIYHO HOTh

Cnow y3nos

Bpi1aét HHCTPYMEHT 2.03.

IToae Tun Yo coaepkuT

node_id nesoe Howmep y31a, Ha HETO CCHLIAIOTCA yTU

degree ejoe CKOJIBKO JIyT CXOJTUTCS B y3JIe

kind CTpOKa Bucsunii Ipu CTENeHH 1, TICEBI0Y3€eJI IPU 2, BETBJIEHUE TIPU 3 U OOJIbIIIE
Cnow pyr
BpI1a€T UHCTPYMEHT 2.03.

IToJe Tun YTo coaepxxur

arc_id 11eJioe Howmep nyru

from_node ejaoe V3es Hauasa

to_node 1eJsioe ¥3en koHIIA

left_fid ejoe OOBEKT cyIeBa OT YTH 10 €€ HAIIPABJIEHUIO

right_fid nesoe OO6BeKT cpasa, JTUO0 -1 JJIs1 Kpas HOKPBITHUS

length BEIIECTBEHHOE Jnuna gyru

Cnow rpaHuy,
Boigaér mHCTpYMeHT 2.02. ['eoMeTpus IMHEWHAs, KOK/AAA JIMHUA UAET OT y3J1a 10 y3J1a.
IToae Tun Yrto comepkuT

kind CTpOKa shared - rpanuna Mexay AByMs 00beKTaMHu, outer - BHEIIHUH Kpai MOKpbITUsA, hole -
Kpay I0JIOCTH

label CTpPOKa To ke Ha s13bIKe HHTEPdeiica
fid_a esoe W nentudukatop 06bEKTA 0 OJTHY CTOPOHY
fid_b 1eJsioe ITo apyryto ctopony. {151 BHENTHero Kpas 1 Kpas IO0JIOCTH -1

length BemecrBenHoe J[liyHA yyacTka
val_a  crpoka 3HaueHVe BBIOPAHHOTO I0JIsS Y TIEPBOTO cocezia. TOIbKO ecyIu MmoJie 3a/1aHO
val_b CTpPOKa To ke y BTOporo cocezia. /[yl BHelIHero kpas IycTo
Kak cTuiinzoBarh. HpaBI/IJIO o kind : BHEIIHUK Kpaﬁ TOJIIIE, TPAHUIIBI MEXKY o0BEeKTaMU TOHBIIIE,

Kpay MOJIOCTH MyHKTUPOM. /171 reosIornuecKux TPaHMI] - IPABUJIO 110 Tape val_a u val_b. I'pannna
Me3K/ly KOHKPETHBIMU IIJIaCTaMHU [IOJIy4aeT CBOM CTUJIb.



OunLEHHbIN U CLUUTbIU C/IOU

ATpuObyTBHI HCXOHOTO CJIOSI COXPAHSIOTCS TOJTHOCTHIO. Jl0OaBIIeHHBIX MOJIeH HeT. [eoMeTpus OUHIIEHHOTO
CJI0S1 BCET/Ia COCTABHOTO THUIIA. VIcIIpaBiieHre MOKET Pa3/iesIuTh OO'bEKT Ha HECKOJIBKO YacTel.

CnyTHUKN

Tpu miaruHa pemaroT CoCeHIe 33/Ia4l U pab0TaroT BMecTe.

o Isoliner - KpUTWHT, U30JIMHUY U KOHTYPHBIE TIOJIUTOHBI, THAPOJIOTHS pesibeda, pazpessl o
CKBazkuHaM. VcxogHUKN

e Isoliner3D - aBTOHOMHBIH TPEXMEPHBIH TPOCMOTP MOBEPXHOCTEH, TEJT ILJIACTOB, CKBAYKUH U
ITOJIN3APOB, IMTOACYET 3aaCOB 0 OJIOUHOHN MOAe U, VICXOMHUKI

V30TMHUY ¥ TPAHUIIBL, TIOCTPOeHHbBIe B Isoliner, mpuBoasTcs B mopsmok Topoliner, a pe3ysibrat
cmotpurtes B IsolinersD.

NMpoBepka kopa

FeOMeTpI/I‘-IeCKaH JIOTHKa BbIHECEHA 13 QGIS B OTA€JIbHbIEC MOAYJIX U IIOKPbITA TECTaMM:

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

QGIS nu1a TectoB He HyxkeH. [IpoBepku nepekpsITUH U Iiesel Tectupytotes Ha Shapely, koTopbrit
ucnoab3yeT ToT ke GEOS, uto u QGIS.


https://plugins.qgis.org/plugins/grid_isolines/
https://github.com/Valery35/qgis-isoliner
https://plugins.qgis.org/plugins/isoliner3d/
https://github.com/Valery35/qgis-isoliner3d

