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clasmamsy 0@

Puc. 1: Penbed c OTMBIBKOM 1 TP pa3pe3a-3abopa 1o HeMy, B KOOPAUHATHOM KOpo0Oe C ITOAIUCIMHA
OTMETOK.

Isoliner3D moka3blBaeT [aHHBIE IIPOEKTa B OOBEME M CUHUTAET II0 HUM. PacTphl JoxKaTcs
TTOBEPXHOCTSMU, MHOTOKAaHATbHBIE TPUIH - 3aMKHYTHIMHU TE€JIaMU TIJTaCTOB, CKBA’KUHEI - ITBETHBEIMHU
CTBOJIaMH, TIOJIUTOHHEI C BEICOTOM - Tenamu. OTHOENBHO OT 3TOTO paboTaeT HabOP WHCTPYMEHTOB
B maHemu OO6paboTku: cOOpKa Tpuma IlacTta, OIoYHas MOMesdb, HWHTEPIOJSAIusS B 00BEMe,
M30TI0BEPXHOCTH, OO HLEMEL.

Mopmysnbs He 3aBUCUT HUM OT IITATHOTO TpéxmepHoro Buma QGIS, au ot Qt3D: oTprucoBKa UAET Ha
BJIOZKEHHEBIX B HETO OMOIMOTEKaX, CTaBUTh OTAEIbHO HEYero.

UHTepnonsauus B TJlaHe, MU30JIUHUY, penbed U 4epTERHBIE pas3pe3bl OCTAIOTCS 3a MJIAarMHOM
Isoliner, cnyTHuKOM KOoTOporo Isoliner3D siBmsieTcs.

TpeboBanus: QGIS 3.16 u HoBee, Qt5 unmu Qt6.

YcTaHOoBKa

Monaynu - YIipaB/IeHHe H YCTaHOBKa MOAYy/IeH - YcTaHOBHTH U3 ZIP, BeiGpaTh isoliner3d. zip.
INepesamnyckaTth QGIS He HYXKHO.



C 4yero Hagvartrhb

Be3 cBoux maHHBIX: HHCTPYMEeHT 2.01 [IeMOHCTpPAIlHOHHBIE CKBAaKHHBLI B 00BbEMe KIaféT B
mpoeKkT mpobrl, manbiae 2.02 VHTepmojIsinusi TOYeK B 00bEéMe [ejlaeT U3 HUX Ky0, a OKHO
IIPOCMOTpPa MTOKa3hbIBAET 110 KyOy M30II0BEPXHOCT.

Co cBOUMM: OTKPOMTE OKHO KHOTIKOM Ha ITaHeIHu, OTMETBLTE CJION B CIIUCKE U HaXKMUTE 0OHOBJIEHUE.
PacTp mokazkeTcs ITOBEPXHOCTHIO, IIOIUTOHEL C Z - TEJIOM.

IHaHHBIE, C KOTOPBIMH padoTaeT MOIy/Ib

Momysb onepupyeT HECKONBKUMY BUIaMU TaHHBIX, ¥ IOJIOBMHA HeJopa3yMeHuil 6epETCs U3 TOTO,
YTO UX NyTaloT. 30eCh KOPOTKO: YTO 3TO Takoe, uyeM xpaHuUTCA B QGIS, KTo ux menaeT u KTO
noTpebnser.

IToBepxHOCTH

OOBIYHEIM pacTp, TOe 3Ha4YeHWEe SUYEeWKW - 9TO OTMeTKa. KpOBjis IjacTta, IOOOINBA, pPeibed,
3epkasno Boa. OmHa IOBEPXHOCTH 00BEMa He MMeeT: YTOOHI IMOJIYy4YWUTh OOBEM, HYXKHA BTOpAasd,
OrpaHUYMUBAIOIIAs TEJIO CHUY.

HematoT eé untepnonsaiuen (Isoliner gns nmmomanu, 2.08 1 2.10 3mecy), IpUHUMAIOT - ClleHa, 1.01,
2.13.

I'pua m1acTa: MHOTOKaHa/IBHBIM PAacTp

ToT Ke pacTp, HO KaHAJIOB HECKOJIBKO, U IIOPANOK UX - COTJIallleHNe MOOyJisa: KaHala 1 KpoBis,
KaHaJ 2 mogomiBa, Oajbllle 10 IIape Ha KaxXXObld ciepyromnmi macTt. Kasanel 3 U ganee y
OOHOIINIACTOBOTO I'PUAA - ITapaMeTPHl: COOepKaHue, MOIIHOCTD, YTO YTOOHO YHCIIOBOE.

ITapa KaHalIOB U €CTh TEJIO: PA3HOCTH HAET MOIIHOCTDL, MOIITHOCTh Ha IIJIOIIAAb STYEHKU - 00BEM.
[Tostomy 1.02 ymeeT cyuTaTh 3amackl, a ClleHa yMeeT [I0Ka3aTh TEJIOM.

Cobupaetcsi 1.01 (u3 OByX MOBEPXHOCTEW MM W3 OOHOM, HOCTpPOoeHHOW BHU3) u 2.08 (mo
3apHUCOBKaM Ha pa3pe3ax). UuTaeTcs CLeHOU B pexume «Teyo mnacra», uHCTpyMeHTaMu 1.02,
1.03, 2.13.

YacTasi nyTaHUIla: TPHI IJIacTa - He KyO0. Y Ky0a KaHaJlbkl 9TO YPOBHU II0 Z, y TPHUOa IjIacTa -
rpauuibe Tena. CoyTaB UX, ClleHa HapucoBaJjia Ol ITapajiiefielniie]l y HyJ1eBOol OTMETKH, U OHa 00
9TOM IIPSIMO TOBOPWUT.

Ky0 3HaYeHuH

PacTp, y KOTOpPOro KaHasbl - TOPU3OHTAIBHEIE Cpe3bl IO Z, CHuU3y BBepx. PasmeTky 1o Z
(oTMeTKa HUIXKHEIrO Cpe3a U mar MeXOy HUMHU) UHCTPYMEHTH IIUNOIYT B MeTaJaHHEBIE, [I09TOMY
Ky0 3HaeT CBOE IIOJI0KEeHNe B IPOCTPAHCTBE.

3HaueHHe B siueiike Kyba - 3TO ITapaMeTp B TOYKE MMPOCTPAHCTBA: COMepKaHHe, BEePOSITHOCTD,
IOTHOCTh. KyO He Teo: OH 3alojiHeH 3HAYeHUSIMU Be3[e, a TeJIO IIOSBIISeTCs, Korma 3agaHa
OTCedYKa.

Iemnarot 2.02, 2.06, 2.07 (uHTepmonsiusa no pasdpocanHsM mpobam), 2.09 u3 cocemHux HaboOpPOB.
YuTaloT cileHa (M30I0BEPXHOCTH, BOKCenu, cpe3bl) u 2.03, 2.04.

HN30moBepxHOCTH

I'panuila, mpoBeéHHAas 1Mo Ky0y Ha 3a[lJaHHOM YPOBHE: «T{ie COIepKaHnue PaBHO MISATH IPOIIeHTaM».
3aMKHYyTas U30TI0BEPXHOCTH - 3TO TEJIO, ¥ 110 HEMY CUUTAETCS 00OBEM.
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CTpouTCS CLIeHOU Ha J1eTy, a KHOIIKa 000JI04eK KJIaZlET e€ B CJIOM IIPOeKTa.

Boxcenu

Tot ke Ky0, TOKa3aHHBINA He TIagKOW I'PaHUIel, a KyOMKaMH siueeK. PasHuIla He B MaHHBIX, a B
TOYHOCTH II0OKa3ad: U30IIOBEPXHOCTE HHTEPIIONIUPYET MEeXKAOY y3JIaMU U BBITJTIAOUT I“J'I&JZ[KOI:I, BOKCeJIb
IIOKa3bIBaeT POBHO TO pa3pellleHre, KOTOPOe eCTh.

Boxkcenu cTtpout cueHa u uHcTpyMeHT 2.04. Ha HUX Xe pOepxkarcs OyineBsl omeparuu 2.11:
Tejla PaCTEPU3YIOTCS B S4YEeWKU, IIOTOMY YTO OIlepalys Haj sdeilKaMU BCerfa HAa€T 3aMKHYTHIU
pe3ynbTar.

biaouynas Mmogesnb

Crio¥i TO4eK - [IeHTPOUIOB OJIOKOB, Y KaXKOOW CBOU TOJIsi: 00BEM OI0Ka, ComepKaHue, TUI PYOHL.
9To mpuBHIYHaAsA (opma MOACUYETa 3allacoB: HPOCYMMHPOBAN OOBEMEBI, B3BECHUINI COMEPIKAHUS,
TIOJTyYuJI TOHHAXK.

Iemnarot 2.03 (u3 ky6a) u 1.03 (13 rpuga nnacrta). [Torpebnset 2.12: orOupaeT 6;10Ku 000I0UKOM
¥ CUMTAET II0 HUM CBOIKY.

BrnouHnass momenb rpybee KybGa II0 cBoell mpupope: 010K nub0 LEeIHKOM BHYTPH KOHTYpa, JIUOO0
LIEeTUKOM CHapyxku. PacxoxmeHnue o6b€Ma 6JI0KOB C 00bEMOM 000JIOYKHY - Mepa 3TO¥ rpydoCTH, U
2.12 ero neyaraer.

000/7104Ka, OHa XKe TeJIo

C110# MOJIMT OHOB € BBICOTOM (MultiPolygonZ), rae KaxXXabiii IIOJTUTOH - TPEYTOJIbHUK ITOBEPXHOCTH
Tena. 3aMKHyTast 000JI0YKa OrpaHuYHUBaeT 00BEM, B 00BEM CUUTAETCS TOUHOM POPMYIION 10 HEl
camoii, 6e3 g4YeexK.

[ematoT kHONKa obojyioyek B cieHe, 2.04, 2.11 u 2.13. I[Ipunumator 2.11 (OyseBwl omepaiuu) u
2.12 (BeIOOpPKA).

KmnroueBoe CBOMCTBO - 3aMKHYTOCTbh. Y HE3aMKHYTOM 000JIOYKH HET BHYTPEHHOCTH, ¥ 00BEM 1O
Hel He CUUTAETCS, a UHCTPYMEHTH €€ OoTKIOHSIOT. [Tojie closed B aTpubyTax mOKa3kIBaeT 3TO 110
KaXaoMy Tely.

3apHCOBKH Ha pa3pe3ax

[TonuroHsl ¥ TUHUU C HACTOSAIIUMU Z, JieKalllie B IIJIOCKOCTH pa3pe3a. [10JIMTroH 3TO Ten0: KOIbI0
UAET 110 KPOBJIE BIIEPEN U II0 ITOMOIIBE Ha3al, U U3 Hero 6epyTcs aBe noBepxHocTH (2.08). JIunus
9TO OfJHa MOBEPXHOCTH (2.10).

[TomoxxeHue pa3pe30B HUTHE He 3a0aéTCs: OHO IEeJINKOM B TeOMEeTPHUH, 10 BepinHaM. IITOCKHH
YepPTEKHBIH pa3pe3 He TOOUTCS: V Hero X 1 Y 9T0 KOOPAMHATHL Ha JIUCTE, & OTMETOK HET BOBCE.
Tun reometpuu monkeH ObITh PolygonZ mmm LineStringZ, a e Polygon u LineString.

CKBaKHMHBI U MPOOHI

ToYKM C BBICOTOU YU YMCJIOBEIMY HOISIMU. [17151 MHTEPIIOISAIINY BakeH He caM (HaKT TOYKH, a TO, YTO
IpoOBI OOHOM CKBAXKWHEL JIEJKAT CTBOJIOM: COCEIU B IIOJIyMETPe II0 CTBOJIYy U B JeCsATKax MeTpPOB
BOOK. [ToaTomy npoBepka 2.05 yMeeT UCKITIOUYaTh CKBaXKUHY II€JIMKOM - OIleHKa 10 OJHOM mpobe
JIBCTUT MOIOEJIX B PA3HI.

IeMoHcTpalnoHHEIH Habop 2.09 menaeT u CKBaXKUHLI BeepoM, 1 6O0PO3IEI II0 MOIIHOCTH IIjIacTa.



TekcTypa

KapTuHka KapTel, HaTsSHyTasi Ha MOBEPXHOCTb B CIIeHE: IIJIJaH, KOCMOCHHMOK, YEpPTEXK. ITO
TOJIBKO ITOKAa3 - HUKAKOTr0 CYETa II0 TEKCType He UAET, HO Ha HEeW BUAHO, Kyfa IIonagaeT MOAeb
OTHOCHUTEIbHO IIPUBLIYHON KapTUHKH.

[TpoBepouyHyio KapTy A4 noKa3a genaeT 1.08.

Macka o01acTu

ITonuroH, KOTOPHEIM 00pe3aeTcs Pe3ysIbTaT UHTEPIIONSIINY. MexXay pa3pe3aMyu U 3a OpeneaMu
OaHHBIX ITOBEPXHOCTh HUAET TyHda, Kyda €€ IpoBejla MHTEPIIONSIUS, ¥ MacKa IOBOPHUT, HOKyIa
sToMy BepuThb. B 2.08 u 2.10 Mmacky MOXKHO 3afaTh Ha KOHKPETHHIU IIJIaCT WUJIM IIOBEPXHOCTEH, a
MO2KHO IIOPYYHUTh MHCTPYMEHTY B34Thb 00J1aCTh II0 CAaMUM OAHHBIM - BBEIIIYKIIYIO OﬁOJ’IO‘IKy CBOUX
poo.

Macka TonpKO 06pe3aeT MOBEPXHOCTh, U ¥ €€ Kpasi TEJOo MacTa YXOOUT BHU3 OTBECHOU CTEHKOM.
Ecnu nimacT moyKeH BEIKJIMHUBATLCHA K IpPaHUIlE, U3BECTHOM HA IIJIaHE BMECTe C OTMETKaMu, B
2.08 eé mopaloT KOHTYPOM Ha IIJIaHe.

ITons1 pe3yabTaToB

WmMmena nomnel y CJI0OEB, KOTOPEIE CO3MAET MOAYJIL, JAaTMHCKHNE M OT S3bIKa He 3aBucar. Ha HEX
CCHIJTAIOTCS BhIPAXKEHU S, ITOAIKUCH U CTHJIHM, U IIPOEKT, COOpaHHEIM B pycckoM QGIS, oTKpEIBaeTCsa
B aHrnmiickoM. B TaGnuue atpubyTos, B popMax u B OKHE OIpeNeeHus] BUAHBI ITOAIUCHU ITOIeH
Ha s3bIKe uHTepdeiica: 00BeéM, M3, Kposis mwiacrta, m, CogepkaHue.

IMognmucu 3amuceiBatoTcss ¥ B caM GeoPackage. ®aiiym pe3ynbTaTa, OTKPBITHIM OTHOENBHO, 0e3
IIPOEKTa, ITIOKA3kIBaeT Te Xe nopnucu. B ¢aiin ugéT 38K, Ha KOTOPOM pe3yibTaT co0paH.

ITone, KOTOpPOE IIPHIIIO CO BXOMa, MOOYJIb He IOANKUCHBAET U He MeHseT. Ecin y BXOJHOTO II0JIsS
€CTh TOAMNUCEH, PE3YIbTAT TOJIyYaeT Ty XKe.

Ywucmna B MONSX, CO3TAaHHBIX MOMOYJIEM, OKPYTIsSioTCcsa. KoopauHaTh, OTMETKU, OJIUHBEL U Pa3MepPhI
uayT mo caHTuMeTpa. OOBEMBI, MAcChl, COOepPzKaHUS W HEBSI3KU [AepzKaT YeThIpe 3Haualllue
umdpEL, a Ieaas 4acTb He OKPYTAsgeTcs: 00beM 060mouky 39524.12 M3 3anmuchiBaeTcst Kak 39524,
comepxkanue 25.3745 kak 25.37, cogepxkanue 0.0045678 kak 0.004568. ITonst BXOGHOTO CJIOS He
OKPYTJISIOTCS.

OKHO mpocMoOTpa

CrneBa CIMCOK CJIOEB MPOEKTa C TajikaMu, CIpaBa cileHa. OTMeTKa 3aJaéT, YTO MOKAa3hIBaTh.
CuuTaeT ClieHy KHOMKa OOHOBIIEHMS, a HE caMa OTMEeTKa: Ha OOMBbIIOM MPOEKTe IepecOopka
3aHMMAaEeT CEeKYHIH, U JelaTh €€ Ha KaxKObIH IIeTY0K He3aueM.

MEIIiib: JIeBasi KHOMKA BpalllaeT, KoJIeco ONpubiiuKaeT, CPpeOHs OIBUTaeT.

CucremMa KoopauHaT

Cuena pabGoTaeT B KOOpAMHATaxX IpoekTa. Holb CIBUHYT K cepeguHe 0XBaTa BCeX BUIMMBIX CIIOEB:
0e3 3TOro Yucia B IIEeCTh 3HAKOB TEPSIOT TOYHOCTb ¥ BUAEOKAPTHI, M MOAE/Th HAaYMHAET APOXKAaTh.

IlTkama 1O BBICOTE OOHA Ha BCIO CileHy. OOIMM HOML ¥ OOIMMM MHOXKHUTEJIb CUUTAIOTCS II0
BCEM BUOUMBIM CIOSIM Cpa3y X HNPUMEHSIOTCS OOWHAKOBO K pacTpaM, IIOJIMTOHAM, JIMHUSIM U
ToukaM. [ToaToMy 3a60p pa3pesa JOKHUTCS Ha IOBEPXHOCTh, II0 KOTOPOM IIOCTPOEH, IPH 1I000M
ITPeyBeINYeHUH.

BepTHKaTbHOE NMpeyBeTHYeHHe PAaCTSITuBaeT OTMETKU. DTO CIIOCOO CMOTPETh, a He CBOMCTRBO
OaHHBIX: TIJTACT B KUJIOMETPHI IO TIIOIIAAN ¥ METPHI TT0 MOIITHOCTH 6€3 HeTo CIJTIOIUBAETCS B OTHH.



CBOMCTBA CIIeHbI

OTKpHIBAIOTCS KHOIIKOW Ha miamke. Pa3mers:

Bung - mpeyBennuyeHHe, Pa3HOC CJIOEB IO BEPTHUKANM, 06IMas MPO3PavyHOCTb ITOBEPXHOCTEH,
CTOPOHA TEKCTYPHI, TPefeN BEPIIUH B CI[EHE.

Oﬁpe3Ka - II0 KOHTYDPY, I10 OTMETKE U II0 IIOBEPXHOCTSAM. Bcé, uTo CHApPYyZXKHU, He IIOKAa3bIBaeTCsd, a
Cpe3 TeJla 3aKpPhIBAeTCAa KprH.IKOfI: BHUOHO Ce€4Y€HHue, a He U3HAHKY.

Odopmiaenue - OTMBIBKA, TPAiMEHTHHIN (OH, CrilakmBaHUe KpaéB. OTMEBIBKA He yKpalleHHUe:
IIOBEPXHOCTb, pacKpallleHHas IIKaJioM, PUCYeTCs OOHUM IIBETOM BepuIMH 6e3 cBeTa BOBCE, U
penbed BHYTPU OOHOTO OTTEHKAa IIpolamaeT. 'pafueHTHBIN (OH BKIIOUEH 10 YMOJTYaHUIO.

y I'puga I1jIaCTOB KaHa/I BBICOT YHTAETCAd KaK MECTO B CTOIIKE: KaHaJl KPOBJIN ITIOKAa3bIBA€T 3TOT
IJIaCT ¥ BCEe, YTO HHUXKE, KaHaJI IIOJOIIBEI - 9TOT IIJIACT ¥ BCE, YTO BHIIIIE.

Tera ocBeIaTCa TpeMs UCTOYHUKAMU. OOHUM UCTOYHHUKOM BCE, UTO OT HETO OTBEPHYTO, YXOOUT
B TeHb LIeJIMKOM, a y TeJjla IJjlacTa TaKUX I'paHel IIOJIOBUHA - OOKOBBIE CTEHKU U TIONOIIBA, - U
CIleHa BHIXOOHUT TEMHOM. OCHOBHOM MCTOYHHUK pPUCyeT GOpPMYy, BTOPOM CBETUT C OPYTOM CTOPOHEI
BITOJICHJIBI, TPETHUM CHU3Y HE HaéT MPOBAIUTHCST HU3Y. Y OTMBIBKY HCTOYHUK OCTAETCS OMUH: TPEMS
OHAa BBEIXOOUT TIJIOLIE, ¥ Pebed BHYTPHU OJHOI'O OTTEHKA IIKaIbl YUTAETCS XyXKe.

KoopauHaTHBIN KOPOO - CeTKa Ha BEHIOPAHHEIX IMJIOCKOCTSIX U €€ IIar.

Bce HACTpPOWKM COXPAHSIIOTCS B IIPOEKT.

IHenTp BpaieHus

CueHa KPDYTUTCA BOKDPYI ILIEHTPA OXBaTa HOaHHBEIX, U OCMOTPETH OTHOEJIbHYIO OeTaJlb 3THUM HE
BBEIXOOWUT: OHaA ye3XKaeT U3 Kapa 6bICTpee, YeM IIOBOPA4YHBAETCH. Olexgdox l'lpaBOfI KHOIIKOH
II0 ClieHe IIEPEHOCHUT LIEeHTP BpallleHHd B Ty TOYKY, Kylad IIOKAa3aJln.

KapTuHka npu 3TOM HEe MEeHSIeTCsI: MECTO KaMephl CYUTAETCS OT IIeHTPa, YOaIeHUs 1 ABYX YTJIOB,
IIO3TOMY IIPOCTOM IIEPEHOC IleHTpa YBEJN OBl BUA. 3[eCh yHalleHUWe W YIJIbl IIePEeCUYUTHIBAIOTCS
o0paTHoO, U KaMepa OCTAETCA POBHO TaM, I'le CTosija. MeHseTCsa TOJIbKO TOYKa, BOKPYT KOTOPOi
TIOMOET BpallleHue.

[Ilen4yok npaBo¥ 3a HmpefelaMH IUIONIAJAKH JaHHBIX BO3BpalllaeT I[eHTP Ha BCIO CIEHY - 9TO
U eCTb «IIOKaXM BCE». A IeT90K MUMO 00beKTa, HO BHYTPH IUIOIIANKM, LIEHTP He TPOTraeT: 3TO
OOBIYHEIN HEJIOJIET PYKH II0 TOHKOMY TeJly, ¥ cOPOC TaM BHITJIAfelI OBl KaK CaMOBOJILHBIM YXO[ BUA.
'paHuna npoBefeHa C 3amacoM B 4YeTBEPTh OXBaTa.

Ecnu clieHa 3aHUMaeT BECh Kaagp ¥ MUMO IIJIOIIIagJKH HE H.[éJ'IKHy'TI:, €CTh IIYHKT HeHTp BpalnieHHusn
- BCsl CII€Ha B MEHIO CITMCKa CII€HBI.

ITopsmok mnss ocMOTpa [eTanu: IOAJIeTeTh K CJIOI0, IMENKHYTH NPaBOM II0 HYXKHOMY MeCTY,
BKJIIOUMTH 00OJIET. BpallleHre moMAET BOKPYT BHIOPAHHOM TOYKH.

ITpaBasi KHOMKA 3aHsTa TOJBKO IETYKOM 0e3 OBUKEHHS: IepeTacKHBaHHeM e€ IO-IIpexKHeMY
3abupaeT Kamepa. B pexxume prCcOBaHUs IIpaBasi OTMEHSET IIOCJIEOHIO BEPIIUHY, U [IEHTP TaM
He ITIePEeHOCHUTCS.

ITognereTrs U 00JIeTETH

[To mpaBo¥ KHOTIKE Ha CTPOKE CITMCKa ClleHH ecTh [ToajieTeTs 1 00j1eTeTh TEKyUIHui HeHTp. Ha
OO0JIBIIION TIOIIagKe MEJIKUE 0OOBbEKT MCKATh HeYeM: OH 3aHMMAaeT IIUKCEJTh, a BPallleHue BOKPYT
o011ero meHTpa CIEHEl €T0 TOJIBKO YBOOUT. ITOMIET IEPEHOCUT IIeHTP BpPAIlleHUsI Ha caM CJIOH U
0Oep€eT ymaneHue KaMepkl 10 eT0 OXBarTy.

O6IéT HUYero He HABOOUT: OH KPYTUT BOKPYT TeKyIero meHTpa. HaBoOuch OH caM Ha CIIOH,
BLIOPAHHBIH IIIETYKOM IEeHTP CTUPAsCs Obl, ¥ ITOCIEeIHUI IIar OCMOTPa OTMEHSINT OBl ITPe by I,



OxBat 6epEeTCs U3 CJI0S U IePEBOAUTCSA B KOOPAUHATHI CLIEHBI: CIleHa XKUBET COBUHYTOM, €€ EeHTP
CTOUT B HYyJIe, U 0XBaT, B3ATHIN KaK €CTh, YBEN ObI KaMepy MUMO Ha BECh COBUT.

CBoMCTBa CJ/10s

OTKpBIBAIOTCS ABOWHBIM IIETUYKOM IIO CJIOIO B CIIMCKe. [I0Ka3kIBaIOTCS TOJILKO Te II0JIsI, KOTOPEIE
paboTaroT B BEIOPaHHOM PeXKUMeE: Y U30II0OBEPXHOCTH OIHU, Y BOKCEJIEHN APYyTHe, Y CTEHKU TPEThH.

PexkuMEI pacTpoBOTO CJIOs: ITOBEPXHOCTh, TEJIO IIJIacTa, M30IIOBEPXHOCTHL IO KyOy, BOKCEJU II0
KyOy, CTEHKa IO TUHUU, O0BEMHAS 3aJIUBKA.

OTKkyma OepéTcsi mBeT
CueHa CIIpalliliBa€T IBET Y CaAMUX OJAaHHEBEIX, B TaKOM IIOPAOKE.

[TepBeIM YnTaeTcs noyie color, eCIM OHO €CTh B ClIoe. 3HaUeHUe MuineTcs Kak #RRGGBB, rogsarTcs
KOpOTKas 3aluch U Ha3BaHUeE IIBeTa. TakK IIOCTyIaloT MHCTPYMEHTHI Isoliner: 1BeT IjlacTa yxkKe
IIOCYMTAH [I10 CIIPABOYHUKY, TEM XKe, UTO U Ha YepTexke.

Ecnmu mons HeT, O6epé€Tcsi CHUMBOJNIMKA CJIOS - Ta, YTO BHUOHA B mepeBe cmoéB QGIS. lLiset
CIIpallliBaeTCs Ha KaXXOHH 00beKT, II03TOMY KaTerOpuu U rpaganuu padoTtarT. Kinacc, CHSITHIN B
JlereH[ie, He PUCYeTCs BOBCe.

Ecnu HeT HU TOTO HU apyroro, CIIOU pucyeTrcsa OgHMM IIBETOM.

HN30IM0BEpPXHOCTH M BOKCEJ/IH

Ky6 3HaueHUl - 3TO MHOTOKAHAJILHLIM T'PUM, TOe KaHajll 9TO TOPU30HTAJILHLINM ypPOBeHb. Takue
OUIIyT UHCTPYMeHTH 2.02, 2.06 u 2.07.

000/109KH TAa0/IUIIEN

CTpoka Ha ypOBEeHb: YPOBEHb, LIBET, HEMPO3PAavyHOCTb, Tajika TOKa3a. [lycTas sdeiika Oepér
aBTOMATHYECKOe - IBET II0 HOMePy 000JIOUKH, HEIIPO3PaYHOCTh PACTET HapyXKy. [IycTas TabGmuiia
9TO OTCeYKa M ofmHa 060JI0YKa.

IIBeT BEIOMPAETCS ABOMHBIM MIETYKOM, CTPOKA YIOAJIIETCS MPABOM KHOMIKOM, HOBAS IOSIBIISETCS
caMa, KoTjia 3aloJIHeHa IIOCIeoHId.

BryTpeHHMe 0007I0YKM PUCYIOTCS paHbIlle Hapy:KHLIX: HApUCOBaHHAas IIePBOM 3aKphIBaeT co00i
TO, YTO 34 HeH.

KpsbIllIKa Ha Kpaio Kyda

3aKpbIBaTh BBIXO[ HA Kpa# Ky0a CTaBUT KPHIIIKY TaM, TAe TeJIo YIIUPaeTCs B TPAHULy KyOa UIu
B 00J1aCTh, MOTAIIEHHYIO OTCEeUKOM. be3 He€ 000109YKa HE3aMKHYTA: TEJIO BREITJIIAUT BCKPBITHIM, U
00BEM IO HEMY He ITOCYUTAaTh. [10 yMOIT9aHUIO BEIKITIOYEHO.

JucrtKa

CriaxkMBaHHe caxXkaeT CTYIEeHU OT si9YeeK Ky0a, OTOPOC KyCKOB Mejib4e yOupaeT MeJIKue
00peiBKH. OGpBIBKM OTOpPACHIBAIOTCS OO CrIaXKMBaHWs, WHade OOPHIBOK 3aTsArMBaeT K cele
cocemed, ¥ MoCje yaaJeHus OCTAaéTCsI BMSITHHA.

CrinaxuBaHUe cjleTKa yKHuMaeT TeJlo, I03TOMY AJjId IofcuyéTta o6néMa OeprTe HecrlakeHHOe.



OO00/I0YKH B CJIOH IIPOEKTa

KHomKa Ha IIaIke KiaagéT 000I0YKH BEIOPAHHOTO CJIOSI B CJIOHM MMpoeKTa, 6epst YPOBHU U YUCTKY
u3 CBOUCTB cJiosi. O6onoduka cpa3y pa3bupaeTcs Ha CBSI3HBIE TeJla, U 0OBEM KaXKIOOT0 CYUTAETCS
TyT Xe.

KHomKa IpHHHMAaeT OBa PexXuMa: W30MMO0BEPXHOCTDh II0 KyOy M Teqlo miacta. Js Tena miacra
Kaxkmas Tapa KaHaJlloB HaéT CBOE Tejlo, a B II0JIe YPOBHS CTOMT HOMEpP KaHajla KPOBIIH.
Teno CTPOUTCS 3aHOBO, a He 0epércsd U3 CIeHBE. Y II0Ka3aHHOTO BEpPTHKAllh PacTAHyTa
IpeyBenudYeHneM, CJIOM pa3HeCeHHl Mo Z W CeTKa IIpopexkeHa mmof OmomaxeT BepinuH. OGHEM
TAaKOTO Tejla HeBEPeH POBHO BO CTOMBKO Pa3, BO CKOMBKO PAcTsHyTa BepTHKamb. OO0pe3ka mpu
9TOM GEepETCs Ta, YTO HAaCTpPOeHa B CLIEHE.

Terno Ha 060BEKT. B monsax: HoMep, YPOBEHb, IIBET, YUCIIO I'PaHel, 3aMKHYTOCTh, 00BEM, IHala30H
OTMETOK, IIJTIOC ABa IOJIst 0 KadecTBe. holes 3T0 pBanbie pébpa: mpu HUX 00bEM OECCMBICIIEH U HE
cuuTaeTcs. pinch 3To KacaHus Teyna camoro cebs: ObIp HET, 00BEM TOUEH.

O0BéM cumTaeTcs TOYHOM (HOPMYJION IO 3aMKHYTOM 000JIOYKE, a He CYMMOU sdeekK: 000JI04YKa
peXKeT KpaeBble STYEWKHU IIOM0JIaM, ¥ CyMMa II0 IIeJIBIM 3aBHIIIaeT 00HEM HPOLIEHTOB Ha OATh. [10
TOH XKe IMpu4YrHe 00BEM Tella IlacTa 3mech U 00béM u3 1.02 He COBIAAYyT TOYHO: MEII UOET II0
neHTpaM s4eek, 1.02 cuuTtaeT SUYeUKYU IIEJIMKOM, U pa3HUlla - IOJISYeUKH 10 IEPUMETPY.

Cno#t BpeMeHHEIHN. YTOOH TTEPEKUIT IPOEKT, COXPAaHUTE ero B (aul.

BrIrpy3kxa CIieHbI

KHomka Ha mJjalike mULIET ClieHy B daii, ¢opMaT II0 pacuIupeHnIo.

GLB HeCET IIBEeT W IPO3PA’YHOCTh M T'OOUTCS [y IIpocMoTpa B 6pay3epe, Blender m Windows.
CHpaIHI/IBaeTCH BEPTHUKAJIFHOE ITPEeyBEJINYEHNE: HAaCTOAIIINME BEICOTEL BEPDHEBI OJIA pacqéTa, MOLoeJlb
KakK Ha 9KpaHe HyXHa [y noka3a. KoopauHaTHBIN KOPOoO C IOATINCSIMU YXOOUT BMECTE CO CII€HOH.

STL u OBJ pmns CAD, roe HyXKHa 3aMKHyTas 000JI0YKa, M3 KOTOpPOM mejaioT Tenmo. Kopob
¥ TIOANHMCH Tyda He MAYT, OTMETKH HacTosmue. B uTore coolImaeTcsi, CKOIBKO TeJjl BBIIIJIO
3aMKHYTHIMU: He3aMKHyTOoe CAD mokazkeT MellleM, HO TEJIOM He CIefaeT.

Bpamienue U Chr€éMKa

Kzomka BpalneHus o0XoOuT MOJelIb KaMepoi, IOBTOPHOe HaxXKaTHe ocTaHaBiuBaeT. CileHa IIpH
9TOM He ImepecoOupaeTcs.

Knonka cbEéMKU THUIIET NOJHBIM 000poT KazgpamMu PNG B BHIOpaHHYIO MANKy - TPUALATH I1€CTH
KaJIpoB II0 IecAaTh I'pafycoB. CKIagbBaTh UX B BUE0 MOLYJIb He 6ePETCA: OJI 9TOTO €CTh TOTOBEIE
cpencTsa.

HNHCTPpYMEHTHI

Bce onu B manenu O6paboTky, B rpynnax 1. IlmacTt u 67109Hast Moaesib 1 2. 3D-UHTepPIOoIsIIUus.
Huxe - 4To menaeT KaXabIM U 4TO 3a[al0T €ro IOoJIs.

1.01 CoOpartsb rpun miacra



ITone

YTo 3amaceT

Kposasa (pacTp)

IMTomomBa (pacTp, He00sI3aTeJILHO)

ITomomBa Ha OTMETKe, M

Nnu MOITHOCTh BHU3, M

ITapameTpsI (pacTpsbl, 0epérca KaHaa 1)

I'pug nnacra

Kanan kpoBiau

KaHaj momomBbI

I'pup xpoBnm mwiacta. OTMETKH B MeTpax, mar
U OXBAaT AOJI?KHBI COBIIafaTh C IIOAOUIBOM:
UHa4Ye MOIIHOCTh CYUTATh HE II0 YEMY.

I'pup nopomBel. TaM, roe IOOOIIBA BHIIIE
KPOBJIY, MOIITHOCTh BBIXOOUT OTPUIIATEIbHOU U
siYerKa yXOOUT B [IPOITYCK.

IOCTPOUTHL TOBEPXHOCTH BHU3 [I0 IIOCTOSTHHOM
orMeTKu. Tak u3 LIMP nionny4aeTcs TeJo,
KOTOPO€ MOXKHO BBIUUTATh U IepeceKaTh:
oTpaboTaHHBEIE YUaCTKU Kapbepa, OTBalkl. Tam,
roe noBepxHocTb HE BBIIIE oTrMeTKH, Temna
HeT, U TaKue T9eUKHu OOHYIIAI0TCS - mHade
00BEM cunTasics OBl C OTPULIATETbHOM
MOIIIHOCTBIO.

IocTpouTs BHU3 Ha IOCTOSIHHYIO MOIIHOCTD OT
caMoOU ITIOBePXHOCTU. ['oguTcs Ons ciaos
PaBHOM TOINIWHBI: BCKPHIIIAa, IOYBEHHEIN CJIOH,
OTCHITIKA.

[ononmHuTEeNbHbIE TPUOLI, KOTOPHIE IATYT
OTOEeJIbHBIMUY KaHajlaMU: comepKaHue,
IIJIOTHOCTH, foMeH. bepéTcs nepBEil KaHam
Kaxpaoro.

MHorokaHaJbHBIN I'PUM: KaHal 1 KpPOBId,
KaHaJj 2 IIoAolIBa, Aajibllle ITapaMeTpHl. DTOT
TIOPSIOOK YUTAIOT BCE OCTAJIbHbIE HHCTPYMEHTHI
U OKHO IIPOCMOTPA.

Kanan kpoBnu B ucxoguoMm rpupge. Hyxes,
KOT[la KPOBJIS JIEKUT He IIePBLIM KaHaJloM, a
BHYTPH MHOTOKaHAaJILHOTO.

Kanan nopomisel B ucxoguHoM rpupe. HyxeH,
KOTr[a IIOOOIBa JIEXKUT BHYTPHU
MHOTI'OKaHaJIbHOTO.

Korga nmomomsbl HET

CpéMKa JaéT IOBEPXHOCTh, & BEIUYUTATh U IepeceKaTh MOXKHO TOJIBKO Tena. [109ToMy mOmomBy
paspelleHo He 3afaBaTbh PacTPOM: OHa KJIAAETCSA Ha MOCTOSHHYIO OTMETKY UJIM CTPOUTCS Ha

IIOCTOAHHYIO MOIITHOCTE BHHU3.

OTMeTKa TOOUTCS OJIsT HMOOCYETa Hal YPOBHEM: GOPT Kaphbepa, 0TBajl, 00BEM Hapd TOPU3OHTOM.
ITocTossHHAsT MOIITHOCTH - [IJISI CJIOSI PABHOM TOJIIIMHBL: BCKPHIIIA, HIOYBEHHBIM CIIOM, OTCHIMIKA.

Tawm, re MOBEPXHOCTH He BBIIIE 3a[JaHHON OTMETKH, Tejla HEeT BoBce. Takue ssueiKku OOHYISI0TCS,
a MX YHUCJIO IevYaTaeTcs B XKypHall. CUuTaTh UX C OTPUIIATEIbHON MOIIHOCTBIO HENTb3sI: 00BEM OT
9TOT0 yMeHbIancs Obl, a Ha [ejle TaM IPOCTO HUYETo HET.

YTO0 C 3THMM JejiaTh Ja/IbIIIe

Cob6panHbi rpun npuHuMaioT 1.02 (06bEM M 3amachl), ciieHa (pexuM «Tejo mimacTta») U 2.13
(3aMkHyTas 060o4YKa aysi OyJIeBHIX OIlepalluii M BEIOOPKH).

1.02 KanabKyJasaTOp IIacTa
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ITone

YTo 3amaceT

I'pun nnacra (KkaHaa 1 KpoBiisi, KaHasx 2
IMOJOIIBA)

Kanai KpoBiIH

Kanas comepzkaHus (Imycro - 6e3
coaepKaHHuA)
IImoTHOCTH Pyasbl, T/M3

KonTyp nmoacuéra (IIOJIMIOHBI,
Heo0s13aTeJIbLHO)
I'pua U1acTa C MOITHOCTHIO M 3allaCaMH

OTtuér (HTML)

I'pupg nmacta u3 1.01. [TepBeili KaHaI KPOBIIA,
BTOPOY MIOIOIIBA, 10 HUM U CYUTAETCSA
MOII[HOCTB.

Kanan kposnu. ITogomiBoil cyutaeTcs
CIeOyIoUIni 3a HUM: TaK YCTPOEH I'PUL IIJIacTa.
Y MHOTOMmJIaCTOBOIO I'pHUaa 3TO BLHIOOP IIJIacTa -
paHblile MOJT4a CUUTAJICA IIEePBHIH.

Kanan comepxkanus. I1yCTo 03Ha4YaeT CUUTATh
TOJILKO 0OBEM ¥ MOIITHOCTH, 6€3 3aIacos.
ITnotHOCTH pynbl. Ha HEeé yMHOXKaeTcs 00BHEM,
4YTOOHI MOJIYYUTh MaccCy: 0e3 Heé B OTUETEe
OynoyT KyOOMeTpHl, @ He TOHHHI.

[MonuroHel, 3a IpegenaMy KOTOPBIX SUEUKU B
TIOOCYET He UOYT: IMOOCYETHRIN OJIOK,
JINIIeH3WOHHA IIJI0anb.

ToT ke rpup maacrta ¢ moOaBIEeHHBIMHA
KaHaJlaMH{ MOIIIHOCTH M 3allaCoB Ha S4YEeUKYy.
CBopmKa 110 KOHTYPY: mjomanb, 00bEM, Macca,
cpegHee cogepxkaHue. OTKPHIBAETCS B
Opay3epe.

1.03 I'pupg wiacra B 6JIOYHYIO MOJesIb

Ilone

YTo 3amaeT

I'pun nnacra (kaHaa 1 KpoBiisi, KaHas 2
IMOJOIIIBA)
IInorHOCTH pPynsbl, T/M3

Koutryp moagcuyéra (IIOJIMrOHBI,
Heo0sI3aTe/ILHO)

Bi1oyHast Mogenab (IIeHTPOUIbI)
Kanan miaoTHOCTH (ITyCTO - Oparsb
3HAYeHHe BbIIIIe)

C/10€B 110 BepPTHKAJIH (IejIeHHe KOJTOHKH)

I'pup nnacta u3 1.01. Konorka Mexny
KPOBJIEHN U MOAOIIBOM AETUTCS Ha OJIOKH.
IImoTHOCTE PYObI, €CIIN €€ HET OTAEIbHBIM
KaHanoM. Ha Heé ymMHOXKaeTcst 00bEM 6r10Ka.
[TonuroHEl, 3a IpegelaMyu KOTOPHIX OJIOKH He
BBITPY2KAIOTCSI: TTOICUETHRIN OJIOK,
JTHUITeH3UOHHAS MIIIOIIalb.

Touka-tieHTPOU Ha OJIOK C pa3MepoM,
00bpEéMOM U Maccoi. [lanbiine paboTaet
OOBIYHELIN BEKTOPHEIH ammapaT QGIS.

Kanan nnotHocTtu B rpuge. Ilycto o3Hagaet
OpaTh OOHO 3HAYEHHE, 3aJlaHHOe BHIIIIE, Ha
BEChH IJIaCT.

Ha ckonbko 6710KOB OeIUThH KOJIOHKY 110
BepTukanu. OpuH 610K HaéT Moaesb 6e3
BEePTHUKAILHON Pa30UBKY, a MOITHOCTS IIJIacTa
TOTIA BCSI YXOOUT B OJUH CJIOH.

MHOI OIL/IAaCTOBBIN I'PHJL

Y rpupa u3 2.08 map KaHaJIOB CTOJIBKO, CKOJILKO IIjtacToB. MHCTpyMeHTH 1.02 u 1.03 cuuTaioT
ONWH mnacT, TOT, 4bs KPOBJS BhIOpaHa KaHajoM. PawHbille Mojida Opajics TepBBIM: uducia
BBIXOOUJIN BEPHEIE, HO HE IIPO TOT IJIacT, O KOTOPOM AyMaeT YejloBeK.

Kanan comepzxkaHus IIpH 3TOM He MOXKeT OLITh KPOBJIEM HIIHM MOMOINBOM. Ha MHOTOIIIacCTOBOM
Tpupe TPeTHH KaHajl - 9TO KPOBJISA CJIEOVIOIIEero IIJIacTa, M COMepPKaHWE BHIIIIO OBl pPaBHBIM
OTMETKEe: MHUHYC MIBECTH COPOK CEMb «IIPOIEHTOB» ¥ OTPHUIlATENIbHBEIE 3allackl MeTajjia. TaKoi
KaHaJl Tereph 0TBEPTAETCS C 00BSICHEHUEM.
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1.04 IToBepxHocTHu B 3D (Me1n)

ITone

YTo 3amaeT

IToBepxHOCTH-TPHUABI
MacmTab Z (BepTHKAa/IbHOe
npeyBelInYeHHue)

Cmemenue Z

Pa3noc mo Z (miar Ha KaxKIbIM
CJIeAYIONIHHA I'PHI)

IMIanka s meareu (2DM)

IIpopexuBanue y3/10B (KaxkaeId N-i)

Kanai BeIicoT (Z)

I'pugel, KOTOPEIE HAOO OTHATh MelleM. KaxXKabii
CTAHOBUTCS OTHOENbHBLIM (atiiom 2DM.
BeptukanrHOe nipeyBenudyeHue. Ilnact B MeTp
Ha IUJIoIIagu B KujpoMeTp 6e3 Hero He
pasrnsaneTh, HO 00BEM IO TAKOMY MeIy
CUMTATh YKe Helb3s.

CoBur BCcex OTMETOK II0 BepTukanu. Hyxkes,
YTOOBI Pa3HECTH IIJIaCThl CBUTHL U YBUOETH UX
IO OTHEJIbHOCTH.

Pasnoc noBepxHOCTEN 10 BepTUKanu. [Inacter
CBUTHI MHAYe JIexXKaT BIIJIOTHYIO U CIIOPST 3a
TIyOuHYy.

Kyma monoxkuTth ¢aiinel. UMms ¢aiina 6epeTcs
OT MMEHHU Irpuaa.

[TpopexuBanue y310B. Kaxkawiii BTOPOU y3ei
9TO BYETBEPO MEHbBIIIE TPEYTOIbHUKOB, a
¢opmMa 1macTa Ha rjias Ta xe.

Kanamn otmeToOK B rpupe. g rpuga miacTa
9TO KPOBJIA HUJIN IIOOOIIBA, CMOTPSA YTO
TIOKa3bIBaTh.

1.05 [TomeHbI B KaHaAJI IIacTa

ITone

YTo 3amaeT

I'pug mmacra

ITo/TMroHbI JOMEHOB

I'pung nmnacra ¢ KaHajaoMm domain

ITone Koma momeHa (4HCIIO,
Heo0s13aTeJIbHO)

I'pup mnacta, K KOTOPOMY m0OaBUTCS KaHaI
IOMeHa.

[MTonuroHEl OMEHOB: COpTa PYLEl, y4aCcTKH,
30HEHL. fueliKa noiry4daeT KOO TOIO JOMEHa,
BHYTPb KOTOPOTO IIOIaa.

ToT xe rpupn ¢ qo6aBJIeHHEIM KaHaaoM domain.
[anbiie 1o HeMy QUIBTPYIOT IONCYET U
KpacsrT CIeHy.

Yucnosoe moje ¢ KogoM noMmeHa. Ilycto
O3Ha4yaeT HyMepOBaTh IIOJIUTOHEI 10 IOPSIKY.

1.06 Pa3HoCTH 3anmacoB (CIIHCcaHHue)

TTone

YTo 3amaéT

Monens «ObII0» (IIEHTPOUIHI)

Mogens «cTaao» (IEeHTPOUIbI)

Pa3HoCTh (11€eHTPOUIBI)
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BrnouyHas Momenps Ha Ha4daJso IIepuoma.
CpaBHeHMEe UIET 10 COBHamaromuM 610KaM,
1mo3TOMYy 06€ MOJeNN NOIXKHEI OBIThH COOPAHEL
Ha OOHOU CeTKe.

Brounas Mmomenpb Ha KOHeIl mepuoma. brok,
KOTOPOTO B HEM HET, CUNUTAETCS
0TpabOTaHHBEIM IETUKOM.

LlenTpouasl ¢ pa3HOCTHIO IO KaXOoMy OJIOKY.
CyMMa IT0JIsI IO CJI0I0 M eCThb CIIMCaHue 3a
mepuof.



ITone

YTo 3amaceT

ITosxe 3amaca

ITone 3amaca, pa3HOCTh KOTOPOI'O CYUTAETCS:
Mmacca, 00beéM, MeTaslll.

1.07 Co3maThs npuMep JaHHBIX (IeMO0)

Ilone

YTo 3amaéT

ITpumep

OxBaT (0OKHO BHa) - pa3MellleHHue u
pa3mMep
Mo1IHOCTS, €11. KapThl

Pa30ueHHe Tea miacra (14eex 1mo
CTOpPOHeE)

BoigaTth Kak TIN (TpuaHTryIMpoBaTh)

Tenmo (memMmo)

OTMeTKa 3ajieranusi (Imomomisa), e.
KapThl
II'racTOB B CBHTE

YT0o UMEHHO CO3JaTh: TeJIO IIJIacTa, CBUTY
CKJIaQ4YaTHIX I1JIaCTOB, Ky0 WU TETPasdp.
KapTta gnst TEeKCTypEL BEIHECEHA B OTHEIbHBIN
uHCcTpyMeHT 1.08.

Kynma monoxkuTh npuMep U KaKoro pa3Mepa.
Ilycto 0o3Ha4YaeT B34aTh OXBAT OKHA BUIA.
MoiHOCTh IJIacTa B eAuHMUIAX KapTel. OT Heé
3aBHUCUT, BUOHO JIU TEJIO IPU 0OLIYHOM
BepPTUKAJILHOM MaclTabe.

Ha ckonpKO ss4eek OelauTcs CTOpPOHa Tejla.
Menbue 3HaUUT n1aBHee GopMa u 6obiIe
TPEYTOIbHUKOB.

TpuanrynupoBats Teno. be3 3TOro BEIXOOAT
4YeTHIPEXYTOJIbHEIE TPAHU, KOTOPhIE HEe BCAKUM
IIPOCMOTPIIUK ITOKaXKeT.

Croi ¢ TeraMu: IIOJIUTOHEL C Z, TOOHEBIE OIS
CIIEHBI M [JIg MOACYETa 0OBEMA.

OtMmeTKa nogomBel. CBUTa CTPOUTCS BBEPX OT
Heeé.

CKOIBKO IIJIACTOB B CBUTe. KaKABIN JTOXKUTCS
CBOUM TEJIOM CO CBOUM COJEepPKaHUEM.

1.08 KapTa gj1s1 TeKCTyphI (1eMo)

Ilone

YTo 3amaéT

OxBart (ecjiu rpua He 3aJaH)

Kapra: mo oxBaTty rpujga (pacrp)

Kapra (memo)
Kapra: cTOpoHa KapTHHKH, MHKCEJIeH
Kapra: KJIeTOK KOOPITHHAaTHOM CeTKH

KapTa: mojie# nmiacros

I'panuiel KapTh, KOT{a Ipuf He 3agaH. [TycTo
O3HayvaerT B3ATh OXBaT OKHa BUAA.

PacTtp, 1o oxBaTy KOTOPOTO ZenaTh KapTy.
HyxeH, 4To6BI TEKCTypa JIerjia pOBHO Ha
CYILIECTBYIOIIUY I'PUL.

KapTuHka st TEKCTYPHI: €€ MOXKHO HaTSHYTh
Ha NOBEPXHOCTh B OKHE IIPOCMOTpa.

CTopoHa KapTUHKU B nukcenax. Kpynuee
3HAQUUT YE€TUe TeKCTypa U Taxesee Gaii.
CKOJIBKO KJIETOK KOOPOUHATHOU CETKH
HapuCOBaTh Ha KaprTe.

CKOJIBKO II0JIEN IIJTaCTOB HapUCOBATh Ha KapTe.

2.01 IeMoHCTpPallHOHHBbIE CKBAaXKUHbI B 00BbEéMe
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ITone YTo 3amaceT

Tnn 3anexu IInacT co CKIagKou U IIafeHueM IIOKa3bIBaeT
TJIaBHOE: TOPU30HTAJIbHEIE YPOBHU Ky0a PeXKyT
3amexp MonepekK. JInH3a U30TPOITHA U IIPOIile
BCeX, XXuJjia 3T0 0OpaTHBIM KpaliHUM cioydan.

CKBaxXuH CeTb CTPOUTCS CO COMBKOM, a He ITPABUIIbHOMN
CETKOM: IpaBUJIbHAS NAET UHTEPIOISILUN
CIIUIIKOM JIETKYIO 3amaydy.

[IauHa IpoObI, M ITpoba gnuHHEee MOIIHOCTH 3aJIe3KU HPOIYCTUT
eé Mexny 3aMepamu. Ha mmacTe B gBaalaTh
1IeCTb METPOB AECSTH METPOB 3TO Y2KE MHOTO.

OxBaTt II0UIAAKH [Tmomagka, Ha KOTOPOM CTaBSITCS CKBaXKMHHIL.
IIycTo o3HadaeT KUJIOMETP OT Hadasa
KOOpAuHAT, 00 9TOM MHUIIETCS B XKypPHAJI.

OTMeTKa IOBEPXHOCTH, M CpenHSa OTMETKa OJHEBHOU IIOBEPXHOCTH.
YcThs cTaBSATCS MO IIOJIOTOMY pefibedy BOKPYT
Heeé.

I'nyOuHa pa30ypHuBaHHU, M I'nmybuHa pa30ypuBaHUS BHU3 OT IIOBEPXHOCTH.
[Tpomopumu Tejla CYUTAIOTCS OT HEE Ke.

IITym onpoOoBaHus1, 10151 I[omst MOrHOPMAJIPHOTO IITyMa OIIPo6O0OBaHUS.

Honp maéT mannable 6e3 I1yMa, Ha HUX BUIHO
caMy MOMEJb.

3epHO CIIy4YaHHOCTH OpOHO M TO K€ 3ePHO HaéT OOHU U Te XKe
IaHHBIE: C HUM MOXKHO CpaBHHUBATh METOMLI Ha
HEeM3MEHHOU BHIOOPKE.

IIpo0sbI C comepKaHUSIMHU ITpo6s! ¢ monamu hole, from m, to m, grade,
truth, zone.
CoaepzkaHue B simpe cBepx poHa CopmepzkaHmue B sigpe cBepx ¢oHa. 'paHuia

TeJla IPOXOOUT TaM, I'le ComepKaHue nafaeT
IO IIOJIOBUHBI OT HETO.

®0oH BO BMeUlaloIIuX Nopogax @®oH BO BMeMIAOMUX ITopogax. OT HEro u oT
CoOepzKaHus B aOpe

CUUTaETCs 0OTCeYKa, KOTOPOU OTHENSAETCS

TeJo.

OOIIMH HAKJIOH COTIePXKaHUM, TOJIst OO01Imii HaKJIOH COJOEPKaHUMU 110 IIJIOIaAKe.
HyxeH, yToOBI aHHBIE HE CBOOUINUCH K
OOHOMY TeJy.

dons1 HegOOYPEHHBIX CKBaXKWH Hons HemoOypeHHBIX CKBaXKUH. HyXKHa, 4TOOH
y KyOa Oblr MecTa 6e3 maHHBIX, Kak Ha
HaCTOSIIel pa3BeKe.

HaxkJ10H CTBOJIOB, IrpagyCcoB HaxkrnoH cTBOJIOB OT BepTuKanu. Homb maér
BepTUKAaJIbHEIE CKBaXKUHEL.

2.02 UHTEepHnoJIAnusi TOYEeK B 00beMe

CuuTtaeT 3HaUYEHUE B y3l1ax 0GBLEMHOM CETKH II0 TOUKaM C BEICOTOI.

AHu3oTponMs 3TO OTHOLIEHME BepTHKAIbHOro Macmraba K TOpU30HTalbHOMY. be3 Heé
OnmuzkauImed TOYKOM OKaXKeTCs COCEemHSS CKBa*KWHA, a He COCEOHUM 3aMep B TOM XKe TOYKe
IIaHa.

Y3mmI, rOme TOYeK B paguyce MEHBIIEe HYXKHOI'O, OCTAIOTCsA IIPOIIYCKOM: IIYCTOTa IJIyd4dIIle
BEIDYMAQHHOI'O 3HA4YE€HUA.

Cocemu HabUpaWTCS MO CEKTOpaM: OKPYXKHOCTbL BOKPYT y3/1a AEJUTCS Ha pPaBHBIE YacCTH, U
U3 KaxXmou OepéTcst CBOS OOJisd ONMUKAWIIMNX TOYeK. be3 3Toro mpu aHM3OTPOIHU BCE COCEOHU
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OKa3hLIBAIOTCS B OOHOM CKBaxKWHe, IIOTOMY 4TO IIpoba B CTBOJIe B COTHU pa3 OJuKe cocemgHel
CKBaXXMHHI, U OOpaTHBEIE PACCTOSHUS BHIPOXKMOAIOTCA B Omukammero cocema. OguH CEKTOP

OTKJIIIOYA€EeT OeJIEHUe.

HcTOYHUK OTMETKHU 3afaéTcs OTHeJIbHO. IIIoCKui cioMl oTHaéT Hy/IeBYI0 Z V KaxXKaoM TOYKH,
mo3ToMy OpaTh €€ U3 reOMETPUH HEJb3s: BCe IPOOHI 1eru OBl B OOHY IUIOCKOCTE. IToie oTMeTKH
TOOMTCS, KOTHa OTMETKa IIOCYMTaHa, a rIybuHa OT IIOBEPXHOCTU HYXKHa mpobaM, rae 3alrcaHa
rnybuHa, a He oTMeTKa. TouKa, AJ1s1 KOTOPO#l OTMETKY MOJyYUTh He YOaJioCh, B PACYET He UTET,

U 9YUCJIO TaKUX IINUIIETCHA B 2KyPHaJI.

TTone

YTo 3amaeT

ToO4YKH C BLICOTOH

ITose 3HaYeHUus1

N CTOYHHK OTMETKH

ITojsie OTMETKH MJIN I'TyOUHBI
IIoBEpPXHOCTH [JIsI OTCUYETA ITyOHHBI

MeToOq

IITar mo ropusoHTa/ik, M (0 - OT JAHHBIX)

IITar o BepTukaxu, M (0 - oT JaHHBIX)

Hauoosbuiee uuciio Touek (0 - oT JaHHBIX)

Ky0 3HauyeHHH

Anu3zorponus (0 - oT JaHHBIX)

Pagunyc nmoucka, m (0 - aBTO)

Crnoit mpo6. OTMeTKa 6epETcsa U3 TeOMEeTPHH,
U3 IIOJISI UJIU CUUTAETCS OT IIOBEPXHOCTH, 3TO
3aaéTcsa HUXKe.

YucnoBoe 1nojie, 3Ha4eHME KOTOPOTO
packianmbeiBaeTcs 1o KyOy: comepIKaHue,
KOHIIEHTPalus, BIaXXHOCTb. Y
OEeMOHCTPAIMOHHEIX JaHHBIX 13 2.01 3TO
grade, a He hole: nHaue Ky0 BHIUIET II0
HOMepaM CKBaXKUH.

ITnockuii cioit OTHAET HYIEBYIO Z V KaXkOoHu
TouKHU. Ecriu 6paTh €€ U3 reoOMeTpUH, Bce
MPOOHI JIATYT B OJHY MJIOCKOCTh U Ky0O BBEIMOET
0eCCMBICIIEHHBIM.

[711 OTMETKH M3 II0JIg 9TO caMa OTMEeTKa, OJIf
TIyOuHEI 3TO TIyOMHA BHU3 OT IIOBEPXHOCTH.
I'pupm, OT KOTOPOTO OTCUUTHIBAETCSA I'JIyOUHA.
HyXeH moOYBeHHBIM ¥ ITOOOOHBIM HpobaM, rae
3amrcaHa riy0uHa, a He OTMeTKa.

BrnuxxHUM cocen Da€T CTylleHU U TOOUTCS OIS
TPOBEPKU HaHHBEIX. OOpaTHBIE PACCTOSHUSA
IaloT CTJIa’keHHOoe II0JIe.

Honb 6epéT msiTyio 94aCcTh PACCTOSHUS MEXKIY
TOYKaMHU IIJIaHa. Mesb4e OgejlaTh He3a4deM:
OaHHBIX B ITPOMEIKYTKE BCE PABHO HET, @ YHUCJIO
y3JI0B pacTET KakK KBampar.

Honp GepéT momoBuHY 11ara orrpoboBaHUS.
KpynHee 3HaYUT CIUTh COCEOHNE 3aMEPHI U
IIOTEPSATHh PA3IUYKeE II0 TITyOUHeE.

Honp 6epéT Ha ogHOTo 60IbIle, YeM 3aMepPOB B
OOHOM TOYKE IJIaHa. BoJbIlle 3HAaUUT CMelIaTh
BCe YPOBHU Cpa3y U CTIagUTh aHOMAaJIUIO II0
rinybuHe.

MHorokaHanbHBEIM I'PULA: KaHAJ 3TO
TOPU30HTAJIbHLIN YPOBEHDb, OTMETKA IIEPBOTO
YPOBHS M IIar IMUIIYTCS B MeTaJaHHELIE.

Honb 3aMepsieT BapuorpaMmy 1o JaHHBIM U
OepET OTHOIIIEHVEe BePTUKAJIbHOU AJIMHEI CBI3U
K IIJIAHOBOU. JTO TOT CiIy4yau, KOTga rajgaTh He
HykHO. CBO€ 4mncCIio 3a0aéT MaciTad Bpy4IHYIO:
00TBIIIOE CTIIa’KWBAET IO BEPTUKAJIHM, MaJIoe
COXpaHsieT pa3nuyue Io IIyouHe.

Honb 6epéT yeTBepTh OXBaTa JaHHBIX. Y3e€Jl,
e TOYeK B paguyce He Habpanock, OCTAETCs
TIPOIIYCKOM.
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ITone

YTo 3amaceT

CTeneHb OOpPaTHBIX PACCTOSTHUH

HauMeHbBbIIIEee YHCJIO TOYEK

CexTopoB noucka (0 - oT JaHHBIX)

Yem GoJbIlle CTEIIEHDb, TeM CHUIbHEee OMHKHSIS
TOYKa IepeBelrBaeT najabHue. [[BoiiKa 3To
OOBIYHBIN BHIOOD.

V3ern, roe Touek B pafuyce MEeHBIIIe 3TOT0
YHCJla, OCTAETCS MIPOIIYCKOM: IIyCTOTa JIy4Ile
BBIDYMAaHHOTO 3HAUYEHMUS.

Honb 6epéT OT maHHBIX: ¥ CKBAXKUH [IeIeHUE
HYKHO, MHa4Ye BCe COCeNHU OKaXKyTCsS B OMHOM
CTBOJIE, a V¥ P00 B MJIaHe OHO TOJIbKO PBET
mose. I'paHUIla CEKTOpA UOET JIYUOM OT y37Ia, U
Ha Hel HabGOp cocenell MeHsIeTCA CKauKOM:
OTCIOfla 3BE3[IBI Ha MOYBEHHHBIX ITPobax.

2.03 Ky0 B 0;71094HYI0 MOJeJIb

TTone

YTo 3amaéT

Ky0 3HaueHHu# (KaHAJIbI 3TO YPOBHH)
IIppuMeHATH OTCEYKY

OTcedka

TOJIBKO KOTZla OTCeYKa BKJII0UeHa rajkou

BBIIIIE.
KonTyp nmoagcuéra

OTceuka cBepxy (IOBEPXHOCTH)

OTceuka CHHU3Y (II0OBEPXHOCTH)

BiaouHas Mmogenb

HNuTepBaiosB okpacku (0 - 6e3 KJIacCcoB)

IInorHOCTH, T/M3 (0 - 63 mepecuéTa)

Ky6 3nauenuit u3 2.02: KaHasbl 3TO YPOBHHU,
OTMETKa IePBOTO YPOBHA U INIAT JieXkaT B
MeTaJaHHBIX.

Bes oTceuku BEITPYKAKTCA BCE SYEUKU C
IaHHBIMU, C OTCEYKOHU TOJIBKO Te, UTO He HUXKe
eé.

3HaueHUe, HUXKe KOTOPOro S4yelika B MOLEJb
He upeT. Paboraer,

[NonuroHel, 3a IpegeiaMy KOTOPHIX SUYEUKU He
BBITPY2KAIOTCS: TTOACUETHHIN OJIOK,
JINIIEH3WOHHAA IIJIoanb.

IToBEpXHOCTHL CBEPXY: OCTAIOTCA TOYKM HUXKE
Heé. Tak OTCeKaloT BCE BEIIIE JHEBHOTO
penbeda nnau BEIIIE KPOBIIH IIJIacTa.
IToBEpXHOCTH CHU3Y: OCTAIOTCS TOYKHU BHIIIE
Heé. BmecTe c BepxHel 0CTaéTCSA TOIBKO
II71acT.

Touka-1IeHTPOUL Ha 3aHATYIO TUYEUKY C
pa3mepoM 6j10Ka, 0OHLEMOM U 3HAYEHHEM.

Ha ckonbKO MHTEPBAJIOB Pa3jioKUTL 3HAYEHUE.
Homep uHTepBana nuiietcs B moJje cls u
TOOUTCS OJIS1 OKPacCKU.

IIpu 3amaHHOM IJIOTHOCTH K KaXXAaoMy OJIOKY
mobaBmnsieTcst Macca B moysx dens u ore t.

2.04 Teno Ky0a BOKCeJISIMHU

TTone

YTo 3amaéT

Ky0 3HaueHHu# (KaHAJILI 3TO YPOBHH)
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Ky6 3nauenuit u3 2.02: KaHasbl 9TO YPOBHHU,
OTMeTKa IIepPBOTr'0 YPOBHSA U IIar jiexarT B
MeTafgaHHBIX.



ITone

YTo 3amaceT

OTceuka

Koutyp mogcuéra

TMOOCYETHHIY OJIOK, TUIEeH3NOHHAS IJIOManb.
HNuTepBaioB oKpacku (0 - oTHUM TEI0M)

CBoH IrpaHHIILI HHTEPBAJIOB, Yepes

mpooen

Ha3BaHHs MHTEPBAJIOB, Yepe3 3ansaTyIo

CnauBaTh CcoCeJHHE IPaHU

YOoupars 3ammunsl o peopy

Tesno BoOKceIsIMH

vmin, vmax, faces u shell.

fA4gelika He HHUXKE OTCEYKH CUHNTAETCS TEJIOM.
OTCeuKy O EMOHCTPALVOHHBIX HaHHBIX
nedaTtaet 2.01.

[Monuronel, 3a IpegenaMu KOTOPHIX SYEUKHU B
TEJ0 He UOYT:

Honb cTpouTt omHO Teno. Heckombko
MHTEPBAJIOB Jail0T 0OBEKT Ha KaXIbIl, U TEJIO0
MOZKHO PaCKpacHuTh 110 cogepxkanuio. He
YUTAETCS, €CITY 3aJlaHbl CBOM T'PAHUIIEI.

CBou rpaHHIlLl HHTEPBAIOB uepe3 mpobden: 0 5
10 15. 3amatoT pa3buBKY BMECTO PaBHBIX
moJied. 3amsiTasi BHYTPH YHCJla 3TO 3HAK Opobu:
2,5 3 3,5 unTaeTcs Kak OBa C IIOJIOBUHOU, TPHU
U TPU C TOJIOBUHOM. [TOPsSImOK ¥ TOBTOPHL HE
BaxKHBI. fl4eliKa BEIIIE IIOCIegHEeN IPaHUIIbl
OCTaEéTCs B IIOCIEeIHEM UHTEpPBale, TEPSTDH €€
HEeJb3s.

Ha3zBaHusa UHTEpPBaIOB Yepe3 3alsaTyIo:
HU3KO0e, CpeliHee, BLICOKOe. [TuiyTcs B moJse
name. HepgocTalomye oCTaloTCs MyCTHIMY,
JIHUIITHHEE 0TOPACLIBAIOTCS.

CnusiHUe [ieslaeT CIOU B pa3kbl JIerdye, HO PBET
rpanuny Tena T-o6pa3HbIMU CTHIKaMu. Takoe
TEJ0 HeJlb3sI HU MOCYUTATh N0 00BEMY, HU
pa3pe3arTh B CIleHe: Cpe3 OCTaHeTCs
OTKPBITHIM, KPHIIIKY IIOCTAaBUTh He Ha 4TO. [
mofcyéTa U IOJIsi pa3pe30B ¢iar CHUMAaMITe.
3amun 3To KacaHue OBYX TYeeK OOHOU
OuaroHanbio. [IEIpoM OH He ABISEeTCS, HO pebpo
B HEM MTPUHAMJIEXUT YETHIPEM I'PaHsIM, U
IpOoBEPKa 3aMKHYTOCTU TaKO€e TEJIO OTBEPraeT.
MULTIPOLYGON Z, 06LeKT Ha HHTepBall
okpacku. ITomns cls,

2.05 IIpoBepka HHTEPHOJISAITUA

TTone

YTo 3amaéT

TOYKH C BBICOTOH

ITosie 3HaYeHHus

N CTOYHHK OTMETKH

ITojsie OTMETKH MIHU I'TyOUHBI
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Tort ke cno#t mpo6, uTo nmogaércs B 2.02.
ITpoBepka ugéeT mo camMmum npobam, Ky6 mis
He€ He HyXKeH.

ITone 3HaYEHUS, IO KOTOPOMY CTPOUTCS KyO.
HMmMeHHO ero u mpoBepsieM. Y
IEeMOHCTPaIMOHHBIX JaHHHEIX u3 2.01 3TO0
grade.

HWcTouyHUK OTMETKY OOJXKEH COBIAAATh C TEM,
4TO0 3amaH B 2.02: HaYe OIPOBEPSAETCS HE Ta
paccTaHOBKA TOYEK.

[711 OTMETKH M3 II0JIA 9TO caMa OTMEeTKa, IOJIA
TIyOuHBI 5TO TIyOMHA BHU3 OT ITOBEPXHOCTH.



ITone

YTo 3amaceT

IToBEepPXHOCTH [IJIsI OTCYETA ITYOHMHBI

ITone ckBaxuusbl (0 - M0 OgHOM IIPOOE)

MeToq,

Hauo0obuiee uuciio Touek (0 - oT JaHHBIX)
HeBsi3KH MpOBEPKH

AHu30TponHs (BepTHKAIb K
TOPHU30HTAJIN)

Paagunyc nmoucka, m (0 - aBTO)

CreneHb OOPATHBIX PACCTOSTHHH

HauMeHbIlIee YHUCI0O TOYEK

CexTopoB noucka (0 - oT JaHHBIX)

I'pupm, oT KOTOPOTO OTCYUTEIBAETCS I'IyOUHa.
Tot xe, uto u B 2.02.

Homep ckBaxkuHbl. C HUM U3 BHIOOPKU
yOupaeTcs CTBOJI LIEJINKOM, U TPOBepKa
MepseT YMEeHHUE IMOTacTb MeKY CKBaXKMHaMU.
Bes Hero yobupaeTcs ogHa mmpoba, cocenu
OepyTCst U3 TOTO XK€ CTBOJIA, W OIuOKa
BBIXO[IUT B Pa3bl MEHBIIIE HACTOSIIEH.

Mertoqn, KOTOPHIN coOUpaeTeCch NIPUMEHATH B
2.02. TIpoBepKa 1 HyKHa, YTOOHI BHIOpPaTh
MeXIOy HUMU 110 4YHUCJiaM, a He Ha I'Jias.

Homnp 6epéT Ha ogHOTro 60IbIle, YeM 3aMepPOB B
OOHOM TOYKE IIJIaHa. TO TOT Ke moadop, UTO U
B 2.02.

ITpo6s! ¢ monamu value, model, resid u aresid.
ITo HUM BUOHO HE TOJIBKO BEJIMYWHY IPOMAaxa,
HO ¥ I'le OH CIIy4HJICS.

OTHOLIEeHWE BEPTUKAJIBHOTO MaciiTaba K
ropusoHTanbHOMy. [TogOupaeTcs Kak pas Io
omInbKe MPOBEPKU.

Honp GepéT yeTBEPTH OXBaTa OaHHLIX. [1poba,
BOKPYT KOTOPOM TOUEK He HAllJIOCh, OCTAETCS
HENIPOBEPEHHOMH.

Cremnenb 06paTHHIX paccTosHuM. [TogbupaeTcs
110 OoIInOKe ITPOBEPKU BMECTE C aHU30TPOIIUEH.
ITpo6a, BOKPYT KOTOPOY TOUEK MEHBIIIE 3TOr0
4mCIia, OCTAETCS HETIPOBEPEHHOM U B OLIUOKY
He UOET.

Honb 6epéT OT MaHHEBIX: ¥ CKBAXKUH [IeIeHUEe
HY’KHO, “Ha4Ye BCe COCeOUu OKaXKyTCS B OJHOM
CTBOJIE, @ Y OOMHOYHEIX IIP06 B IIJIaHEe OHO
TOJIBKO PBET IIOJIE.

2.06 KpuruHr B oo0beéme

ITone

YTto 3amaéeT

TO4YKH C BBICOTOH

ITosie 3HaYeHUsT

N CTOYHHMK OTMETKH

ITosie OTMETKH WIH I'TyOUHBI

IToBEepPXHOCTH IJIsI OTCYETA ITyOHMHBI
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ToT xe cioi mpo6, uTo momaércs B 2.02.
OTMeTKa 3aJla€Tcsa HuXKe TakK XKe, KakK TaM.
YucnoBoe 1ojie, 3HaUeHKre KOTOPOTo
packimambIiBaeTCs mo Kyoy. ¥V
OEeMOHCTPaIMOHHBIX JaHHBIX u3 2.01 3T0
grade.

ITmockuii cio¥ OTHAET HYJIEBYIO Z Y KaXOou
Touku. Ecimu 6paTh €€ U3 reoOMeTpuH, Bce
IpoOHL IATYT B OOHY IJIOCKOCTh U Ky0O BEIUET
0eCCMEBICJIEHHBIM.

s OTMETKH M3 IOJIA 3TO caMa OTMeTKa, OJIs
TIIyOMHBI 9TO TIyOHMHA BHU3 OT IIOBEPXHOCTH.
I'pum, OT KOTOPOTO OTCUYUTHIBAETCS TJIyOUHA.
Hyxen npobawm, rae 3anucaHa riiyouHa, a He
OTMEeTKa.



ITone

YTo 3amaceT

OnopHasi MOBEPXHOCTH (COpsIMJIEHHE)

ITopmomBa OJIsi DOJIM MOIIIHOCTH

IITar mo ropusoHTa/ik, M (0 - OT TAaHHBIX)

IITar o BepTukaxu, M (0 - oT JaHHBIX)

Cocenei Ha y3e

3aMepuTh BapHOorpaMMy MO JaHHBIM

Ky0 3HaueHHH

Ky0 mucnepcuu oneHKHu

Mogens BapuorpaMMbl

CamopoaxkoBbiu 3¢ dexr

ITopor

II1uHA CBSA3H, M

Anuszorponus (0 - oT JaHHBIX)

Paguyc noucka, M (0 - aBTO)

KpoBns unu nogoisa nnacrta. C Hel
BEPTHUKAJIb OTCYUTHIBAETCS OT IIOBEPXHOCTH, U
pacyéT ugeT BOOJIb HAIlJTaCTOBAHMUS.
Bapuorpamma mMepsieTcst yKe B CIIPSIMIIEHHBIX
KOOpPOWHATAaX: 3aMepPUB B aOCOTIOTHEIX, a
IIOCYUTAB B CIPSIMJIEHHEIX, IIOJIyUYHUIIb MOIEb
He OT 3TUX HaHHEBIX.

Bropasa noBepxHoCTh. C HEll OTMETKa
CTQHOBUTCSH [I0JIed MOILIHOCTU: HOJIb Ha KPOBJIE,
eguHUIla Ha ITOAOIIBE.

Homnp 6epéT nATyI0 9acTh PACCTOSTHUS MEXKIY
TOYKaMu IIJlaHa. Menb4de menaTh He3a4eM:
OaHHBIX B IIPOMEIKYTKE BCE PABHO HET, @ YHUCJIO
y3JI0B pacTET KakK KBayapar.

Homnp GepéT monmoBUHY 11ara ornpoboBaHUS.
KpynHee 3HQYUT CIUTL COCEOHUE 3aMEPHI U
IIOTEPSATH Pa3nudne II0 riryouHe.

Cocepeli Ha y3e/l. KpUTHUHT pellaeT CUCTEMY
pa3MepoM C MX YMCJIO, I09TOMY lieHa pacTeT
Kak Ky0: mecTHanUaTh 3TO OOLIYHEIN BEIOOD,
TPUALUATH OBA YK€ 3aMETHO JOPOIKeE.
Bapuorpamma 3aMepsieTCs 10 CAaMUM TaHHEBIM:
IOJIMHA CBS3U U3 IIJIaHOBOT'O 3aMepa,
CaMOpOJIOK U3 BEPTUKAIILHOT0. 3alaBaTh TPU
4ucJia Ha rj1a3 6eCCMBICIEHHO, UX ¥ Halo OBIJIO
3aMepuTsk.

Ky0 3HaueHU#: KaHall 9TO TOPU30HTAIbHEIN
YPOBEHB.

Ky6 mucriepcuu olleHKH, TEX XKe pa3MepoB. B
camoii mpo0e HOJIb, Aasbllle OT JaHHBIX PACTET.
OTO0 KapTa JOoBepus, ¥ OHa eOUHCTBEHHOE, YTO
KPUTHHT Ja€T BCETHa, HE3aBUCUMO OT T'yCTOTHI
CeTH.

Bupn mopenu. Pa3Hunia MeXkay HUMU HEBEJIUKA,
BajkKHee IOBeleHWe y HyJ/s: rayccoBa [aéT
CIIUIIIKOM TJIafIKOe II0Jie TaM, Ifie JaHHbIe
HIYMSIT.

Pazbpoc, KOTOpEIH He yORIBaeT gaxe y
cocemHux Npo6: omnbKa oIpPoOOBaHUST U
M3MEHYUBOCThL Mejlb4ye ceTu. YuTraercs,
TOJILKO €CJIM CHSIT aBTOMaTUYeCKUU 3aMep.
OO6muit pa3dbpoc JaHHEIX, K KOTOPOMY
BapuorpaMMa BBIXOOUT Ha OOJIBIITUX
PacCTOSTHUSX.

PaccrosiHue, mocje KOTOpPOro mpooH yxKe
HUYEero He 3HAIOT APYT O ApyTe.

Honb 6epéT oTHOIIEHNE BEPTUKAJILHON IIUHEI
CBSI3W K IIJIAHOBOM, 3aME€PEHHOE 10 HaHHBIM.
9TO TOT cjIy4al, Korja ragaTh He HyKHO.
Honb 6epéT 4yeTBepTh OXBaTa JaHHBIX. Y3€Il,
e TOYeK B paguyce He HaOpamock, OCTAETCs
IIPOITYCKOM.
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ITone

YTo 3amaceT

CexTopoB noucka (0 - oT JaHHBIX)

Honb 6epéT OT maHHBIX: ¥ CKBAXKUH [eIeHUEe
HY2KHO, Ha4Ye BCe COCeNHu OKaXKyTCS B OMHOM
CTBOJIE, a V¥ TPo0 B MJIaHE OHO TOJIBKO PBET
mosne. I'paHulia ceKTOpa UAET JTyYOM OT y3J1a, U
Ha He¥ Habop cocelell MeHSIeTCsS CKauKoM:
OTCIOfla 3BE3[BI Ha MOYBEHHHBIX ITpobax.

2.07 MBA B o0BnéMme

CtpouTt Ky0 3HaUEHUH 110 pa30POCaHHBIM TOYKaM MYyJIbTUCETOYHLIMHU B-crimaliHaMu.

I'pybas peméTka npubiuxKaeT HaHHbBIE, OCTAaTOK MPUOIUIKAETCA PEIIETKON BIBOE Mejb4e, U TakK
ypoBeHb 3a ypoBHeM. CrcTeMa ypaBHEHUU He pemlaeTcs: paboTa JUHeNHa 10 YHUCIIy TO4YeK, U Ha
COTHSIX THICSTY 3aM€EPOB METOJ CYUTAET TaM, I'le KPUTUHT BCTAET.

MerTtopn HpI/I6J'II/I}KaeT, a He olleHHBaeT. TOYHOTO IMonagaHus B 3aMeEpPEI HeT, omruOKu OLIEHKH OH HE
maeT. PsmoMm ¢ KPUTI'MHIOM OH XOPOIII KaK TPEeH[, KOTOp]:IfI OaJibllie YTOYHAIT KPDUTUHI'OM OCTAaTKOB.

3a mpepenamMu o6j1aKa TOYEK MOBEPXHOCTb YXOOUT KyAa YTOOHO: ¥ KPaeBhIX KOIDGUIMEHTOB HET
maHHBIX. OOpe3aiTe pe3yIbTaT KOHTYPOM WUJIH OBEPXHOCTSIMHU.

ITone

Yro 3amaeT

TO4YKH C BLICOTOH

ITose 3HaYeHUsT

N CTOYHHK OTMETKH

ITosre OTMETKH HJIH I'TyOHHbI
IToBepXHOCTH OJIsI OTCYETA I'TyOUHBI

HayajibHasi peméTKka mo miaHy

HayajibHasi peléTka mo BepTHKa/IA

YposHen

IIlar Ky0a mo ropu3ouTtanu (0 - ot
TaHHBIX)

IIlar ky0a mo BepTukaa (0 - OT JaHHBIX)
Ky0 3HauyeHHH
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ToukM 3aMepOB: CKBaXKUHHEIE TIPOOHI,
WHTEPBAaJbl, YTO YTOOHO C OTMETKOM U
3HAYEHUEM.

ITone co 3HaYeHUEM, KOTOPOE
pacKiiambIiBaeTCs 0 00BEMY.

OTkyzna 6paTh OTMETKY IPOOEI: M3 BEICOTEHL
TeoOMeTpHH, U3 IIOJIA UM KakK IIyOuHy OT
IIOBEPXHOCTH.

ITone orMeTku mubO TIyOUHBI, €CJTU OHA HE B
TeOMeTpuH.

IToBEPXHOCTH, OT KOTOPOM OTCUUTHIBAETCS
rnyouHa.

HauanbHas peml€Tka 10 IJIaHy: C HEE€ METO[
HaYMHAET U Jajibllle yOABauBaeT €€ Ha KaXKaoM
ypoBHe. MeJbue HauanbHas - TOYHEe IIepBOe
npubnuKeHre, HO U ITaMsTH OOJIbIIIe.
HauanpHast peméTka 1o BepTUKAIIH.
Pa3BenouHble HaHHEIE BEITSIHYTEHL, 1 PELUIETKA
He o0s3aHa OBITH KyOMYECKOM: KUJIIOMETPHI B
IJlaHe ¥ METPHI 110 MOIITHOCTHU 3TO Pa3HbIe
Belru. MeHbIlIee YUCIIO 30eCh U PaCTATHUBAET
BIIUSTHUE BOOJb IJIacTa, ¥ 6epexkET IaMsITh.
CKOJIbKO pa3 yaBauBaTh PeIIETKYy. Kaxk b
YPOBEHD MOOXBATHIBAET TO, YTO HE CMOT
IPeOBIOYIINY: HeBsA3Ka afgaeT OLICTPO, a
IaMsATh IIOCJIEIHEr0 YPOBHSI PacTET KyOoM.
IITar ky6a o ropusonTtanu. Home 6epéT oT
CeTH onpoOOBaAHUSA.

IITar ky6a o BepTukanu. Homb 6epeT oT ceTH.
MHoroKaHaIbHLIY I'PUM;: KaHaI 9TO
TOPU30HTAJbHEIM yPOBeHb KyOa. Ero uuraior
2.03, 2.04 u cueHa.



ITone YTo 3amaceT

OcTaHoBKa no HeBs3Ke (0 - Bce yPOBHH) OcTaHOBKa IO HEeBA3Ke: KaK TOJILKO
HauOOoJIbIlIee OTKJIOHEHNEe OT 3aMepPOoB
OIIYCTUTCA HUZXKe, YPOBHHU OaJlbIlI€ HE CTPOATCHA.
Honb o3HavaeT CTPOUTH BCe.

HaumMmensbiiee 3HaueHue (mycro - 6e3 HamnMeHbIllee BO3MOKHOE 3HaYeHHUe:

Kpast) comepKaHue He ObIBAaeT HUZXKE HYJIISI, @ METO[I
3a Juana30H BHEIXOOUT. YTO BHIIIIIO,
IPUXKUMAaETCs K Kpalo, ¥ Ha MecTe BrIOpoca
ToJIy4yaeTcs mJjaTo - ¢opMa TaM TepPsieTCs.
OcTaBbTe IIYCTHIM, €CJINM OTPAHUYEHUS HET.

HaubonbIimee 3HaYyeHHe (IIycTo - 6e3 Kpass) Hawubomnbillee BO3MOKHOE 3HaYeHue. Yucio
IpuKaTHIX Y3JI0B IIeYaTaeTCs B XKypHall: 110
HEeMy BUOHO, TOOUTCS JIU MOJEJIb.

2.08 InnacTsl IO pa3pe3aM
CTpouT rpuf mjacToB 10 KOHTypaM, HapuCOBaHHBIM Ha pa3pe3ax.

Kaxmoe KOJBII0 HOET II0 KPOBJIe BIEPEN M IIO MOMOIIBE HA3afm, II09TOMY M3 Hero OepyTcs
OBe MOoBepXHOCTH. OHM WHTEPIONHPYIOTCS IO IIIOMAAW MYJIbLTHCETOYHBIMH B-CImadHamMu, H
IIPOCTPAHCTBO MEXIYy Pa3pe3aMy 3alOJITHSIEeTCS.

[TomoxxeHue pa3pe3o0B B MPOCTPAHCTBE OEPETCS U3 CaMOi reOMeTpPHH, [0 BeplinHaM KOHTYPOB.
3aiaBaTh TMHUM PAa3pe30B OTOENbHO He Hamo. [II0CKUi YepTEXKHBIN pa3pe3 He TOOUTCS: Y Hero
HeT HACTOSIIUX OTMETOK.

Ha BBIXOOe MHOTOKaHaJIbHBIM I'PHUA: Ha KaXXOBLIM MJIacT KPOBJIA M MHOOOIIBa. Takou rpup CleHa
IIoKa3blBaeT TeJioM miacta, a 1.02 u 1.03 cuuraior 1o HeMy MOIIHOCTE, OJIOKU ¥ OOBEMEI.

ITopomiBa BepxHeTro IIJIacTa U KPOBJISL HUKHET0 3TO OfHA I'PaHUIla, €CNIU I'e0JIoT IIPOBEJ X OOHOU
nuHuel. Takad rpaHulla CTPOUTCS OOWH pa3l o o6oum HabopaM TOUEK: IOCTPOEHHBIE IIOPO3Hb,
OHM MeXKIy pa3pe3aMM PacXoOdaTcs, ¥ B MOIENM BCTAET Ie/Ib UIM HaXJIECT, KOTOPHIX Ha pa3pe3e
HeT. [lopor cKelKu 3amaéTCs OOIIyCKOM.

Macka o6nactu o6pe3aeT pe3yiabTaT: MEXAY pPa3pe3aMy OaHHBIX HET, U €10 3aJaéTcs, OOKyda
TTOBEPXHOCTSIM BEPUTb.

Ecnu rpanulia nnacra Ha IIJlaHe U3BeCTHA BMECTE C OTMeTKaMU, €€ MoJaloT KOHTYPOM Ha IIJIaHe.
Ha HéM KpOBNA ¥ MOOOIIBA CXOOATCS, U IIJIaCT K HEMY BHIKJIMHUBaeTCI. MacKa Tak He yMeeT: ¥
€€ Kpas TeJI0o YXOOUT BHU3 OTBECHOU CTEHKOM.

Mexnay pa3pe3aMu IIOBEPXHOCThb HUOET TaK, KaK €€ IIpoBejla MHTEPHOJISAIMNS: HaHHBEIX TaM HEeT.
I'me pa3pesnl mepecekalTcss, OTMETKH Ha HUX OOJIKHBI COMTHCH. PacxXoXKaeHHs CUYMTAIOTCI U
ImevyaTaloTCsa B XXypPHaJI BMECTe C KOOpOWHAaTaMH MECTa, Ile OHM HauOOMIbIIHue: C OOHUM YKCIIOM
HUCKaTh CheXaBIIIyI0 BEPIINHY HeETe.

ITone YTto 3amaéT

KoHTypbl Ha pa3pe3ax (IOJIUTOHBI C Z) C0ii KOHTYPOB Ha pa3pe3ax: [HOJIUTOHEI C
HacTtogmmMmu Z. [TormoxkeHue pa3pe30B
Oep€eTcs U3 caMoil TeOMeTpuH, 10 BepIInHaM
KOHTypa, U HUTHE He cupaluBaeTcs. [ImocKkui
YepTEXKHBIN pa3pes3 He TOOUTCA: ¥ HeTo X 1 Y
9TO KOOPOWHATH Ha JIUCTE, @ OTMETOK HET
BoBce. Tun reomeTpuu monxeH 6uiTh PolygonZ
unu MultiPolygonZ.
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ITone

YTo 3amaceT

ITone HOMEpa mIacTa

ToabKO 3TOT 1IjIacT (IIyCTO - BCe)
IITar rpuga, M (0 - OT JaHHBIX)

Macka o01acTH (II0JIMI'OHBI,
Heo0sA3aTeIHLHO)

ITosre HOMepa mjIacTa B Macke (IycTo -
MacCKa 0O0I1as)

KoHTyp niacTa Ha 1iaHe (JIHHHHU UIIH
IOJIMT OHBI C Z, He00sA3aTeILHO)

ITonre HOMepa IIacTa B KOHType (IIyCTo -
KOHTYP OOIIuii)

I'pug m1acToB

YposHen

donmycK CKJIeHMKH KOHTAaKTOB, M
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ITone HOMepa 1mmacta. Kaxkawlil mnacT DaéT B
TpUAe OBa KaHajia: KPOBJIIO U IIOJOIIBY.

Howmep nnacTta, ecnu HyKeH oauH. I1yCcTo - BCe.
IITar rpupa no nnomianu. Homb 6epéer
IBYXCOTYIO TOJTI0 OXBaTa.

CJI0# IOJTUTOHOB, KOTOPLIM 00pe3aeTcs
pe3ynbTaT. 3a ero npeaenamMu rpunaa He Oymet
BOBCce. Mexny pa3pe3aMu OJaHHBIX HET, U
IIOBEPXHOCTh TaM UIET TyHda, Kyla e€ mpoBeya
VHTEPIIONSIINS: MAaCKOM 3aHa€Tcs, MoKyIoa
9TOMYy BepuTh. OOBIYHO 3TO KOHTYP BEHIPAaOOTKH,
mrypda uimm nogcYeTHoro 610kKa. IlycTo - rpun
Ha BEeChb OXBAT KOHTYPOB.

ITome, Mo KOTOPOMY ITOJIUTOH MacCKU IIPUBSA3aH
K miacty. [Ipurogurcs, Korga y OGHOTO IjacTa
pas3pessl KOpoue, 4YeM Y COCEeIHUX, 1 00pe3aTh
ero Hapo uHave. [10JIMTOH C IIYCTHIM
3HaYeHueM ob6pe3aeT BCe IJIaCTHI.

I'paHuna njacrta Ha OJjaHe: TUHUYN UJIU
TIONIUTOHBI C HacToAmuMu Z. Ha Hell KpOBa U
TIOIOIIIBa CXOMOSATCS, W MIJIacT K Hel
BHIKJIMHUBaETCS. Macka Tak He YMeeT: oHa
oOpe3aeT roTOBBEIE IIOBEPXHOCTH, U V €€ Kpas
TEJIO YXOOUT BHU3 OTBECHOU CTEHKOU. 3a
KOHTYD IIJIaCT He BBEIXOOUT, OTHEJIbHASI MacKa
LI 9TOTO He HyKHa. KoHTyp 6e3 0TMeTOK
paboTaeT TOJIBKO MAcKou. I'me KOHTyp
ImepecekaeT pa3pes, OTMETKU 00s3aHbI
COUTHUCH, PaCXOXKIOeHUe IIedaTaeTCsa B KypHall.
ITone, 10 KOTOPOMY KOHTYP IIPUBSA3aH K
nnacty. KoHTyp ¢ nyCTEIM 3HaUYEeHUEM
OTHOCHUTCSI KO BCEM IIJIaCcTaM.
MHoOroKaHanbHBIN I'PU: Ha KaXKOBIU I1J1aCT
KPOBJIA U IIOAOIIIBA, B TIOPAOKE HOMEPOB.
CiieHa nOKa3bIBaeT TaKOU IpUp TEJIOM IIjIacTa,
1.02 cuutaeT 1o HeMy MOUIHOCTh, 1.03 - 6710KU
U 0OBEMEI.

YpoBHe#H B My/TbTHCETOYHOM HIPUOJINKEHUH.
Marno ypoBHeH - Ir71agKas IOBEPXHOCTh, MHOTO -
OHa OmHKe K OTMEeTKaM Ha pa3pe3ax.

[onyck, B Ipefenax KOTOPOTO IOOOIIBa
BEPXHEro IIJIacTa U KPOBJIS HUXKHETO
CUMTAIOTCSI OOHOM ITOBEPXHOCTHIO U CTPOSATCA
OOUH pa3. [IBe He3aBUCUMO IIOCTPOEHHEIE
TIOBEPXHOCTHU MeX[y pa3pe3aMU pacxOmsaTcs,
U B MOJIE/TH BCTAET IeJIh UIU HAXJIECT,
KOTODHIX Ha pa3pe3le HeT. [Ia9Te cCaHTUMEeTPOB
II0 YMOTYaHUIO He OT CKPOMHOCTH: IIPOOBI ABYX
TIJTACTOB JIOXKATCS BOOIb O0PTa B pa3HbIE
MeCTa, U Ha [TafalolleM IIJIaCTe OOHO 3TO OaéT
IIOJITOPa CaHTUMeETPa PacXOXOeHUA. ITO HUXKE
711000T0 IPOTIJIaCTKa U BEHIIIE IITyMa
orrpo6oBanusi. Homb OTKITIOYaET CKIIEUKY:
TOTa KaXKjaas IOBEPXHOCTh CBOS.



ITone YTo 3amaceT

O0Ope3ars KaxabIH IUIACT 10 CBOUM OOpe3aTh KaXkObIH IIIaCT II0 IJIOMIagu ero

pa3pe3aM COBCTBEHHULIX pa3pe30B: BhIIyKJias
o6oso4YKa ero mpob IIcC 3amac. 3a eé
IIpenesiaMu IJIacT He HabJIIoaliy, ¥ pUCOBaTh
ero TaM - BeIOyMKa. [1;acT, BCTpedeHHbIH Ha
TPEX CTEHKaX U3 YeTHIPEX, IepecTaHeT
pacTsAruBaTHCS Ha BCIO IJIOIIAMb.

3anmac HapyKy OT MacCKH, M 3amac HapyXy OoT Macku. ITmact o6bI9HO
IIPOIOJIKAETCSA 3a KOHTYP BHIPabOTKYU, U
o6pe3Ka POBHO II0 HEMY cpe3aja OBl TO, YTO
€CTh B MaHHBIX.

2.09 [IemoHCTpamHOHHAsI BHIPAaOOTKa (IemMo)

Co3maéT KanuiHyI0 BEIPabOTKY C 3aprCOBKaMu OOPTOB, CKBaKMHAMHU Beepa U 60po3maMu.

ITnacThl u comepzkaHus 3aaHbl GopMyJIaMH, IITyM onpoOoBaHMs HOOABISIETCS OTAEIbHO, II03TOMY
y Habopa eCcTh U3BECTHEIN OTBeT. cTUHHBIE 0OBEMEI IINTACTOB IT€YaTalTCS B XXKypHAI: IOCTPOUTE
TeJio uHCTpyMeHTOM 2.08 u cpaBHUTE.

BripaGoTKka - mITpeK co cOoiiKkaMu IIomepék. [IBa OopTa INTpeKa OaloT IapajiielbHbIe Pa3pesHl,
CcOOMKH [AIOT IIepeceveHus, Toe OTMETKY 00s13aHbl COMTHUCDH, @ MEKAY HUMM OCTAETCS IIJIOIIanb,
KOTOPYIO 3all0JIHAET UHTEPIIOIALNA.

ITnactoB Tpu: Kpll, Ab u B. B Habop Hapo4yHO 3aJjioXKEHHl CJIydyau, Ha KOTOPHIX MOIENb U
crioteikaeTcs. IlomomBa Kpll u kpoBnsi AB mpoBedeHB OOHOM JIMHUEM - CKJIEeHKa KOHTAKTOB
OOJI2KHA y3HaTh UX ¥ IOCTPOUTH OOHOU IIOBEPXHOCTHIO. Mexny AB u B neXuT npomiacTok, u
KOHTaKTa TaM HeT. BHyTpu ADB HapucoBaHa JIMH3a TeM K€ HOMEPOM IljIacTa - TPaHUIly Tejla OHa
TporaTth He JoJIKHA. [TnacT B BEIKIMHUBAETCS U Ha OaJibHIOK COOMKY He BBIXOUT BOBCE, IIO3TOMY
6e3 0Ope3Ku 110 CBOUM pa3pe3aM ero pacTSHeT Ha BCIO IJIOIIalb.

Copepxanuii nBa, KCl 1 HepacTBOpUMEIH ocTaTOK. OHM CBSI3aHBEI 00PATHO: TOe CHIbBHUHA OOJIbIIE,
ocTaTKa MeHbIlle. Ha mmape KaHasoB BUAHO, KaK B I'pUIe KUBYT HECKOJILKO IIapaMeTpPOB Ccpa3y.

ITone YTo 3amaéT

OxBar (Ky#a HOJIOKHTH BEIPAadOTKY) Kyna nmonoxuts BEIpaboTKy. ITycTo 03Hauaer
B3SThb OXBAT OKHa BUMA: IPUMED JISIKET TyOa,
KyZa BBl CMOTPHUTE.

[I1uHa IMTPEeKa, M InuHa mTpeka. OT Heé 3aBUCUT, CKOJIBKO
IJIOIIAMM OCTAETCS MeXay OopTamMu u
cOoiKaMHu - TO CaMO€e MECTO, THe HaHHBIX HET U
paboTaeT MHTEPIIOJIALINS.

IIIupyHa BHIPAOOTKH, M IMMupuHa BEIpabOTKU: PACCTOSTHUE MEXAY
6optamu. [IBa 60pTa malOT IapailesbHbIe
pa3pestl B IBYX MeTpPax OpPyT OT Apyra.

C0oeK momnepéexk Cooek monepéx mrpeka. Kaxmas maét emé
napy OOpPTOB, U Ha UX NepPecedeHus X C
6opTaMu MITpeKa OTMETKM 00513aHbl COUTUCE.
Bes c60ek mpoBepsATh CXOOUMOCTDL He Ha YeM.

IIauHa IpoObI, M ImrHa IpoOHl B CKBaXKHHE U miar 60Po3aEL 10
MoItHOCTH. [Ipoba mjimHHEe MOIIHOCTH IIjlacTa
MIPOIIYCTUT €TI0 MEXKIY 3aMepaMu.
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ITone YTo 3amaceT

IIIym ompoOoBaHusI, MOJIsI Iosst TOrHOPMAJIPHOTO IITyMa OIIPOOOBaHUS.
Hone paéT mauable 6e3 nIyMa: Ha HUX BUOHA
caMa MO[eJib, a He pa3bpoc.

3apHCcOBKH 00PTOB (IIOJIUI OHBI C Z) 3aprcoBKY OOPTOB: MOJUTOHLI C HACTOSIIIUMHU
Z, Bxon mist 2.08.

IIpoO6BI CKBaXKHUH ITpoOnl CKBazXWH Beepa: TOUKHU C
copmepxkaHusaMu, Bxon onsa 2.06 u 2.07.

Bopo3abI 110 MOITHOCTH Bopo3mbl mo MOIITHOCTH TJjIacTa Ha 6oprax:
WHTEPBAIHL C COOepPKaHUSIMU.

3epHOo CIAy4YaHHOCTH OQHO ¥ TO XK€ 3ePHO HAET OOUH U TOT XKe

Habop. C HUM CpaBHUBAIOT METOIH! Ha
HEeN3MEeHHBIX JaHHBIX.

HapucoBarh TUMH3y BHYTpPH Iy1acTa AB Hapucosats BEyTpU ItacTa AB ITUH3Yy TeM XKe
HOMepOoM ItacTa. ['paHuIly Tena oHa Tporarh
He OOJIXKHA, ¥ 3TO KaK pa3 IIPOBepseTCs.

3auyeM OH HYKeH

Mopernb 0OGBIYHO CBEPSITE HE C UYEM: HACTOSIIETO 3aJIeTaHus HUKTO He BUMIEJI, ¥ Ha I'JIa3 OOUHAKOBO
yOemuTenbHE W HOOpOcoBecTHasi paboTa, W BBIMBICENI. Y 3TOro Habopa €CTh H3BECTHBIH
oTBeT. [11acTH ¥ CofepKaHus 3aJaHbl GOpPMyTaMu, IITyM OTIpo6oBaHuS JOOABISAETCS OTHOEIBHO,
UCTUHHBIE 00BEMEBI TTIEYATAIOTCS B KYPHAJ, a y KaKA0H MPOoOH PSIOOM C 3aMEPOM JIEKUT 3HAYEHUE
6e3 myma. [109TOMy 110 IOCTPOEHHOMY BHAHO HE IIOX0XKEe», a BEeJIUUYNHY IIpoMaxa.

Y10 BHYyTpH

IlITpek ¢ gBymsi cOoiikamu. [IBa OopTa INTpeKa [OaiOT MapajlienbHble pa3pes3bl, COOMKU HAloT
ImepecedyeHus, roe OTMETKH 00s3aHbl COMTHCH, a MEXOy HUMH OCTAETCs IUIOIIamb, KOTOPYIO
3alloNTHsIeT uHTepnonanusi. Ha omHoM mnrypde HU TOTO, HA APYTOTO HE YBUMOETh.

IImacTtoB TPHU, U B HUX HAPOYHO 3aJIOZKEHEI CJIy4daH, Ha KOTOPEIX MOOEJIb U CIIOTBIKAeTCHA:

e nmopomiBa Kpll u kposnst AB mpoBeneHL OMHOM JIMHHEH, ¥ CKJIeliKa KOHTAaKTOB JOJIKHa MX
y3HaTh U IIOCTPOUTH OJHOM IIOBEPXHOCTHIO,

* Mexny AB u B nmeXXuUT IpOIIacTOK OKOJIO MeTpa, U KOHTAaKTa TaM HeT, CKJIEMKH OBITh He
IOJIZKHO,

* BHyTpu AB Ha nmeBoM 60OpPTy HapuCOBaHa JIMH3A TeM XKe HOMEPOM IIJIacTa, ¥ TPaHUIly Tela
OHa TporaTh He JOIXKHAa,

* mnacT B BHIKJIMHUBAETCS 1 Ha JalbHIO COOMKY HE BEIXOOUT BOBCE.

Copepxanuii nBa, KCl 1 HepaCTBOPUMEBIN OCTATOK, CBsi3aHbI 00paTHO. Ha HUX BUOHO, KAk B OMHOM
rpuae XKUBYT HECKOJILKO ITapaMeTpPOB Ccpasy.

OzxugaeMbIe 4YHCIa

ITpu HacTpoMKax 1O yMOI4YaHUIO UCTUHHBIE 00bEMEI: KpIl 5662, AB 7764, B 1390 Ky6oMeTpOB.
Teno, mOCTpOeHHOEe II0 3apuCcOBKaM MHCTpyMeHTOM 2.08 ¢ o00pe3koil IO CBOMM pa3pe3aM,
CXOIHUTCS C HUMU OO0 mecaTwhix monel mpoiieHTa. KoutakT Kpll u Ab pacxogutcs Ha 0.016 m u
cKneuBaeTcs, KOHTaKT Ab u B - Ha 0.83 M 1 He cKjienBaeTcs.

TTopsimoK moKa3a MHCTPYMEHT IedYaTaeT caM, B XKypHaJl, IeCThIO IaraMu: OTOeIbHOTOo ¢atina C
YPOKOM HET M He HaJo - OH Pa30Iesncs Obl C KOOOM Ha IIePBOH Ke IpaBKe.
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2.10 ITIoBEpXHOCTH 110 C€YEHUAM

CTpouT IIOBEPXHOCTH MO JINHUSM, HAPHCOBAaHHLIM Ha pa3pe3ax.

JIuHUS Ha pa3pes3e 3TO OfHAa ITOBEPXHOCTh, a He TeJlo: pa3bupaTh €€ Ha KPOBIIIO U IIOMOIIBY He
HaMo, KaXkaasi BepIIKMHA y3Ke roTOBasl TOYKA B IpocTpaHcTBe. KoJbllaMu ¥ TelaM{ 3aHUMAaeTCs
2.08.

Tak coOMparT MPOEKTHYIO MOBEPXHOCTH II0 IIONEPEUYHBIM MPOQUISIM, IJIOCKOCTh Pa3iaoMa II0 eTo
ciefaM Ha CepUHM pPal3pe30B, TOPU3OHT IO I'PaHUIle MadvKu. Pa3HOCTh ABYX KaHAIOB AAaéT 00bEM
paboT: rOe mepeckHnany, rae HeqoChaliu.,

ITonoxxeHue CeYeHHH B IPOCTPAHCTBE OepETCSA M3 CaMOM TeOMEeTPHH, II0 BepIIuHaM JTUHUH.
3amaBaTh UX OTHOEIBHO He Hago. [II0CKuM 4epTEXKHLIN pa3pes3 He TOOUTCS: Y Hero HeT HaCTOSIINUX
OTMETOK.

ITepen mOATOHKOM CHUMAETCS IIJIOCKUIM TPeH: 6e3 3Toro ommnbKa MeToia pacTET BMECTe C CaMOM
OTMETKOH, a He C e€ pa3bpocoM.

I'me ceuenus IIepeCekKarTCsa, OTMETKHM Ha HHX OOJIZKHBI COUTHCh. PacxoxXmeHne CUHUTAETCHa U
IIedaTaeTCda B 2KypHaJl BMeCTe C KOOpOuHaTaMMu MeCTa, Ir'ie OHO HaunbOoJIbIIee.

ITone YTo 3amaéT

JIuHuU Ha pa3pe3ax (c Z) Croit nuHUY Ha pa3pe3ax: JINHUU C
HacTtosammumu Z. [TonepedHsit 1poduib
HACHIIY, cjlef pa3jioMa, TpaHulla IIaukKy - BCE,
YTO HAapMCOBAHO Ha pa3pe3e OJHOM IUHUEMN, a
He KOJIbIIOM. [ToytoKeHne pa3pe30B OepeTcs us
caMo¥ TeOMEeTPHH, IO BePIINHAM, 1 HUTAE He
cuparuBaeTcs. ITmockuil 4epTEKHBIN pa3pes3
He roguTcs: y Hero X 1 Y 3TO KOOPAUHATH Ha
JINCTE, @ OTMETOK HET BOBCE.

IToie ”MeHH MOBEPXHOCTH [Tone umenu noBepxHocTu. Kaxmas
TIOBEPXHOCTH [JAET CBOM KaHal B rpuje: Tak
OOHUM MPOTOHOM COOMPAIOTCSH KPOBJISA U
TIOAOIIIBA, MTPOEKT U HaKT, HECKOJIBKO
TOPU30HTOB cpa3zy. [IycTo - Bce MUHUU
CUYMTAIOTCSI OOHOM ITOBEPXHOCTBIO.

ToIBKO 3Ta IOBEPXHOCTH (IIyCTO - BCE) HNwmsa nmoBepxHOCTH, €Cny HyzKHa ogHa. IlycTo -
BCeE.
Touyku ¢ oTMeTKaMu (He00s13aTeILHO) OTpenbHBIE 3aMEPHI B MOIIOTTHEHHNE K

CEeYeHHUSIM: OTMETKHU CKBAXKUH, TOUKHU
BCKPHITHS pas3fioMa, pemnepsl. ix 6epyT Tyna,
e CeYeHUH HeT, U TaM TOYKa JePKUT
TIOBEPXHOCTH OfHA - CIIOPUTDH C HEH HEKOMY.
PsmoM ¢ ceyeHMeM CIIOp BO3MOIXKEH, U €T0
BeJIMYMHA ITIeYaTaeTCs B XKypHal.

ITosre OTMETKH Y TOYEK ITone oTMeTKu y ToueK. Hy»XHo, Korfa y Touek
HEeT BHICOTH B CAMOM I'€OMETPHUH: Y IIJIOCKOTO
CJI0s €€ B35ITh HEOTKYyHa, ¥ MOT4a CTaBUTh
HOJIb HEJIb3s.

ITonie UMeHH MMOBEPXHOCTH Yy TOUYEK ITone nMeHU MOBEPXHOCTH yV ToueK. ITycTo -
BCe TOYKH UIYT B Ty XKe ITIOBEPXHOCTD, UTO U
IUHUYN 6e3 UMEeHHU.

IITar rpuga, M (0 - OT TAHHBIX) IlTar rpupa mo onomtagu. Homb 6epéT
OBYXCOTYIO IIOJIIO OXBaTa.
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ITone YTo 3amaceT

Macka o01acTH (II0JIMI'OHBI, CJ10¥ IOJIUTOHOB, KOTOPLIM 00pe3aeTcs

Heo0s13aTe/ILHO) pe3ynbTaT. Mexny Ce4YeHusIMU OaHHBIX HET, U
IIOBEPXHOCTh TaM HUOET Tyhda, Kyoa e€ mpoBea
WHTEPIOJSINA: MaCcKOM 3agaéTcs, JOKyaoa
9TOMY BEPHUTE.

ITo/ie MMeHH MOBEPXHOCTH B MacKke (mycTo Iloje, Mo KOTOPOMY IOJUTOH MAacCKH IIPUBSI3aH

- MacKa o0I11as) K IOBEPXHOCTH. [I0NTUTOH C IIyCTEIM
3Ha4YeHueM o0pe3aeT Bce.
IToBepxHOCTH (I'PHI) MHoTroOKaHaIbHEINA TPUM: KaHal Ha

IIOBEPXHOCTD, B IOPSAIAKEe UMEH. Pa3HOCTh OBYX
KaHAaJIOB ¥ eCTb 0O0BEM paboT: I'Ie mepecknay,
TTe HeOOCHIIan.

YpoBHe# YpoBHE# B MyJTbTUCETOYHOM HPUOJINKEHUH.
Mario ypoBHel - T1agKasi IOBEPXHOCTh, MHOTO -
oHa 6MKe K OTMeTKaM Ha CeYeHUSX.

OOpe3arh KaxkKAyI0 NOBEPXHOCTH IO cBouM O06pe3aTh KaXay0 ITOBEPXHOCTH IO MJIOMAAN

CedYeHHusaAM eé COBCTBEHHBIX ceueHuii: BHIIYKIas
000JI04Ka €€ TOYeK IJTIOC 3amnac. [IpoekTHas
HACHIIb 3a IIOCJIeAHUM IIpodusieM He 3aJlaHa, U
IIPOIOJIKATh €€ TyIa - BEIIyMKa.

3amac HapyXy OT MaCKH, M 3amnac HapyXy OT Macku. [IoBepxXHOCTH
00BIYHO IPOMOJIZKAETCS 3a KpalHee cedyeHUe,

u 00pe3Ka POBHO II0 HEMY cpe3ajia OBl TO, YTO
B JAHHBIX €CThb.

3auyeM OH HYXKEH

Konb1iio Ha pa3pese 3TO TeJo, y HETrO eCTh KPOBJA U IIOAOMIBa, U UM 3aHuMaeTcs 2.08. JImausa -
9TO OfHAa MMOBEPXHOCTDb, ¥ Pa3bupaTh €€ Ha BepxX ¥ HU3 He HaM0: KaXKaas BepIIWHAa y¥Ke TOTOBas
TO4YKa B IPOCTPaHCTBeE.

Ortcioga o6nacTh npuMeHeHus. ITonepeyHtie TPoGuUIn HACHIIN Yepe3 KaxkOble CTO MEeTPOB JAl0T
TIPOEKTHYIO ITOBEPXHOCTD, U PA3HOCThL €€ CO ChEMKOM 3TO 00BbEM paboT. Cren pa3noMa Ha CEPUU
pas3pes30B [aéT ero MIOCKOCTh. I'paHuIla IaYKU Ha CEPHUH Pa3pe30B JaéT FOPHU30HT.

Kak cuurtaer

BepmuHbl TUHUN UOYT B UHTEPIOJISIINIO KAK €CTh, CO CHSTHUEM IIJIOCKOTO TpeHpa. [Torme umeHu
IIOBEPXHOCTY DPA3BOOUT JIWHWUM II0 KaHajaM: IIPOEKT U (akT, KPOBJIS U IIOJOIIBA, HECKOJIBKO
TOPHU30HTOB - BCE OHUM MPOTOHOM. Pa3HOCTh IBYX KaHAIOB M €CTh 00HEM paboT.

Tawm, roe cedyeHusd IIepeCceKarnTCd, OTMETKH Ha HUX OOJIZKHEI COMTHCH. PacxoXeHNre CUNTAeTCs U
I1e49aTaeTCd C KOOpOnHATaMu MeCTa, I'ie OHO HaubobIllee: C OOHHM YHKCJIOM UOTHU UCKATh HEYETO.

OTtaenbHBIE 3aMepbl

KpoMme nuHUN ceuyeHHN WHCTPYMEHT NPUHHUMAeT TOYKH C OTMETKaMHM: CKBAaXWHBI, TOYKH
BCKPBITHS pas3yioMa, pemnepsl. Fix 6epyT TymOa, rae ceueHui HeT.

OTMeTKa YHUTaeTCs U3 TeOMETPUHU, €CJIM OHA TPEXMEepPHas. Y IJIOCKOTO CJIOSI €€ B3SITh HEOTKYHA,
TIO3TOMY 3afaéTCs TTojie OTMEeTKH. Moda mOACTaBIsITh HOMb UHCTPYMEHT He CTaHerT.

B3BemuBaHusa HET, U OHO He HYKHO. TaM, rqe cedeHUI HEeT, TOYKa AePKUT IIOBEPXHOCTh OfdHA:
Ha IIPOBEPOYHOM HACHIIM C MIPOIYIIEeHHBIM IpoduIeM 3aMep, NMOOHSTHIM Ha MOJITOpa METpa,
IIOBEPXHOCTh HMOOHANA - OTKIOHeHue BHIIO 0.06 M. PagoM Cc cedeHHMeM HHa4de: COTHS BEpPIIHH
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npodunsa mepeBemIuBaeT OOHY TOYKY, M OTKJIOHEHHe TaM cocTaBuio 1.09 M. OTo mpaBUIIBHO,
COTHSI 3aM€epPOB Haflé)KHee OHOT0, HO 3HATh 00 9TOM HAfo.

ITosTOMYy OTKJIOHEHHE OT 3aMEePOB ITIeUYaTaeTCsI BCeTAa - CpegHee U HauboJIibIee, C KOOPANHATAMU.
Mon4anuBo IMIPOUTHOPHPOBAHHLIN 3aMep BBITJIIOUT KakK oImubKa HHCTPYMEHTAa, a YMCIIO Cpa3y
TIOKA3LIBAET, KTO C KEM CIOPHUT: €CIX OHO BEJIMKO, MO0 3aMep omrubodeH, mub0 ceuyeHue pPsSamoM
HETOYHO.

Yero xXgaTh 10 TOYHOCTH

ITpoBepoYHas HACHIIL: TPebeHb MEeCTh METPOB, OTKOCH OAWH K OABYM, TPO(UIN YePe3 CTO METPOB.
BoccTaHoBIeHHAs TOBEPXHOCTH OTOIIA OT TpoeKTHOM Ha 0.18 M B HaubosbIiteM MecTe u Ha 0.03
M B cpegHeM. OOBEM OOCHIIKH COLIENCS C UCTUHHBIM C OIIMOKOM B TPU ITPOIIEHTA.

TouyHOCTR pelllaeT 4YacCTOTa CeYeHUIM, U HUKAKOM pacyéT 3TOro He IIONMPaBUT. 3a KpauHUM
cedyeHMEeM ITOBEPXHOCTh He 3afjaHa, W IIPOAO0JIKAaTh €€ Tyha - BEIOYMKa: IJIS 3TOr0 eCTh o0pe3Ka
II0 CBOUM CEYEeHUMAM.

2.11 ByneBbl onepanuu C 000JI0YKaM#u

BrrunraeT, o0bequHACT U IIepeceKaeT aBa TeJjla.

Tak cuuTaloT 0TPaboTKy: 13 000JI0YKY PYAHOT'O Tejla BEIYUTAIOT 000JI0YKY OTPab0TaHHOM KaMephl
¥ IIOJTy4aloT OCTATOK 3arnacoB. [lepecedeHne faét To, 4TO II0IAJIO B 30HY, OObefUHEHNE - IBa TeJla
Kak OJHO.

Pab6oTa upméT He IO ceTKaM, a I10 sTuYeikaM: 00e 000I0YKY ITIEPEBOISITCS B 3aHATOCTh 00IIeTo Ky0a,
oriepalivs BBIIOIHSAETCS HaAM 3aHATOCTHIO, W Pe3yNhbTaT CHOBA IIpeBpaImaeTcs B Teso. TouHas
orepalus Hag CeTKaMM pexXeT TPEYrOJIbHMKM [APYr O Apyra M Ha KacaHUSX PeryaspHO OaéT
HE3aMKHYTHIN Pe3yIbTaT, IO KOTOPOMY 00BEM yKE HEe B3SATh.

ITeHa 9TOro pemeHusi: TEJI0 BEIXOOUT CTYIIEHYATHIM, @ TOUHOCTh OTpaHWYeHa ssuedkon. Omubka
UOET IO IJIOWIagy IIOBEPXHOCTYU U YOBIBAET BMECTE C SUEMKOU: Ha KyOe B JecsTh MeTPOB sdeika
0.5 M manma ommbKy o6béMa maTh mMpoueHToB, 0.25 M - ABa ¢ mojyioBuHOM, 0.1 M - momasna TOYHO.
ITaMsTh IPU 3TOM PACTET KyOOM.

O060J10YKY Ha BXOO€ OOJIZKHBI OBITh 3aMKHYTEIL: Y He3aMKHYTOfI BHYTPEHHOCTH HET, U OIIPENEeJInThb,
YTO BHYTPH, HEYEM. He3aMKHYTa${ Ha BXOJe€ - OTKa3 C YKa3aHUueM 00BeKTa.

ITone YTo 3amaeT

IlepBoe Tes1o (IMOJIUTOHBI C Z) ITepBoe Tejio: 3aMKHyTast 000109Ka U3 CJI0S
TIOJTUTOHOB C Z. Takue JaéT KHOMKa 000JI0YeK
B OKHEe IIPOCMOTpPa U UHCTPyMeHT 2.04.

BTopoe Ten0 (MOIUTOHEI C Z) Btopoe Teno. g BEIYUTAHUS 3TO TO, YTO
BBIPE3al0T U3 MIepBOT0: oTpaboTaHHas Kamepa,
30Ha 0OBOOHEHUS.

OeicTBHE BriunTaHue ocTaBiIsgeT OT IEPBOTO TeJa TO,
4ero HeT BO BTopoM. OO0benuHeHue 6epeT 06a,
IepecedYeHue - TOJILKO OOIIYIO YacCThb.

CTopoHa A9YEHKH, M CrtopoHa siueriku. OHa ¥ 3a0aéT TOYHOCTh:
omurOKa UAET 110 MJIOMIaAu ITOBEPXHOCTH U
yOLIBaeT BMeCTe C TYeHKOH BOBOe Ha KaXKIyIo
monoBuHYy. Ha Ky0e B JecsiTh METPOB sTYerKa
0.5 M pmana ommOKy o6bvéMa 5 npoueHnTos, 0.25
M - IBa C mojioBuHOI, 0.1 M - momasia TOYHO.
ITamMsiTh pacTET KyOOM, II0O3TOMY MeJIb4e
HYKHOTO He Oepure.
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ITone YTo 3amaceT

Pe3ynasbTar (TEna) Tema pe3dynbTaTa: IMOIUTOHEL C Z, 00BEM
Kaxkpmoro B arpubyrax. O60I04Ka 3aMKHyTa
BCerfma, o3ToMy 00BEM T10 Hell CHUTAETCs.

3auyeM OH HYXKEH

Tak cuurtaimoT OTpa6OTKy: 13 000JI0UKH PYOHOTO TeJla BEIYUTAIOT 060J'IO‘-IKy OTpa6OTaHHOfI KaMepPHI
U II0JIy4Yal0T OCTATOK 3aIlaCoOB. HepecequHe OaéT TOo, UTO II0MIajio B 30RHY, O6'beJII/IHeHI/Ie - IBa TeJla
KaK OOHO.

IToueMy yepe3 sTIEHKH

TouHas oIlepanusd Hald CeTKaMM pexXeT TPEeYI'OJIbBHUKHU OPYyT O Opyra. Ha xacaHuax - a B reoJIoTuu
Teja KacaloTCsd IIOCTOSHHO - OHa PEryJsipHO [aeT BHIPOXK[OEHHBIE TPAHU M HE3aMKHYTHIN
pe3yInbTaT, a II0 He3aMKHYTOMY 00BEM He B35Th. 30eCh 00e 000JI0YKY IIEPEBOMSITCS B 3aHSATOCTD
o0111ero Kyba, oImepalius BBIIOIHAETCS HAl 3aHSITOCThIO, U PE3yIbTaT CHOBA CTAHOBUTCS TEJIOM.
OHO CcTyIleHYaToe, 3aTO 3aMKHYTO€e BCerma.

3aHSTOCTh CUMTAETCS JIYYOM BBEPX IO MIPABUITYy YETHOCTH. DTO XKe MPaBUIO0 caMo pa3bupaeTcs
C TIOJIOCTSIMM BHYTPM Teqa: Haf TOYKOH B MOJOCTH 00OJIOYKA TepeceKaeTcsT OBaXK[hl, ¥ TOYKa
OKA3bIBAETCS CHAPYXKHU.

Ilena pemeHus

TouHOCTh OTpaHUYeHa TYEUKOH, U OIINOKa UIET 110 IJIOUIaTHU MMOBEPXHOCTH, a He 110 00béMy. Ha
OBYX Ky06ax B IecsTh MeTPOB co coBuroM (rmepeceuenue 500, o6bemunenne 1500, seruntanue 500
KybGomeTpoB) stuerika 0.5 M gasa msaTh npoieHToB, 0.25 M - gBa ¢ monoBuHOM, 0.1 M momana TOYHO.
ITamMsiTh IPK 9TOM pacTET KyOoM: qBeHaAaTh MUJIMOHOB siueek mpu 0.05 M IpOTUB IIeCTHAAIIATH
TeICSAY IIpH 0.5 M.

ITpaBuio nmpoctoe: 6epuTe TIYEHUKY OKOJIO COTOH AOIH pa3Mepa Tejla U He MeJib4Ye, YeM HYXKHO [JIs
OTBETA.

YTo mpoBepsieTCs Ha BXoae

OO6O0JIOYKY [OJIKHBI OBITH 3aMKHYTHI, X 9TO IIPOBEPSETCS CHETOM PEGEp, a He TeM, YTO 3aIMBKa
cpaboTasna. [IrIpy B 00KOBOM CTEHKE JIyd BBEPX HE 3aMedYaeT BOBCE: BePTUKAJIbHAS I'PaHb €T0 He
mmepecekaeT, ¥ 00BbEM MOCYUTAJICS OBI IIO TBIPSIBOMY TEJIy MOJI4a.

2.12 BeIOOpKa 000/I0YKOH

Otb6upaeT 0OBEKTHI, IOMABIINE B 3aMKHYTYI0 000JIOYKY, ¥ CYUTAET II0 HUM CBOIKY.

Tak monydaloT 3amac: 0JI09Has Mofesb, 0607I04YKa Py[HOTO Tejla WM 30HB OTPAbOTKH, U Ha
BHIXOZlE 00BEM, TOHHAXK M CPEOHEB3BEIIEHHOE COfIepKaHue 0TOOpaHHOTo. OTOOP CHAPYXKU HAéT
OCTaTOK, HE CTPOS BHIYUTAHUS TeJl.

OT6upaTh MOXKHO HE TOJIBKO TOYKH. JIMHMM ¥ TIOJUTOHBI C BBICOTOM HOYT TEM JKe IIYTEM:
CKBAXXWHHI, TIPOIIUBIIINE TEJIO, CIIeAbl BEIPA0OTOK, 000JI0UKY APYTUX TEl.

To4yKa CYMTAETCS BHYTPH IO TIPABUITY YETHOCTH: U3 HEE BBEPX MyCKAETCs JIy4d, U ecjii 000104YKa
TmepecekKaeTcs] HEYETHOE YMCIIO pa3, TOYKa BHYTpU. AYeUKM [ 3TOTO He HYXKHBI, U OTBET
BBIXOAUT TOYHHIN, @ HE C TOYHOCTHIO 10 TYEHKY, KaK y OyJIEeBHIX OIepariuii.

Y nuHUN U DOIUTOHOB CMOTPATCA BePIIUHEL. OTPE30K, IPOIIUBIINY TE€JI0 HACKBO3b MEXOY OBYMS
CBOMMHU BepUIMHAMM, BEPIINHAMHU He JIOBUTCA - Ha 3TOT CJIydal eCTh IIar 0IIpoca BOOJIb.
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O6BEM 0TOOpaAHHBEIX OJIOKOB CBEPSIETCSA C 00BEMOM caMoii 000JIOYKH: PAacXOXKOeHHe MOKAa3hIBaeT,
HACKOJIbKO MOOeb rpyba [y 9ToTo Teja.

O6om04yKa mojiKHa OBITH 3aMKHYTa: Yy HE3aMKHYTOM BHYTPEHHOCTH HET.

ITone YTo 3amaéeT

Y9T10 oTOMpPATH (00BEKTHI C Z) YTo oTOMPATh: TOUKHU, JTUHUN WJIH HOJIUTOHEI C
BBICOTOM. Brounas momens u3 2.03 u 1.03,
o0k, cieasl BEIPab0TOK, 000I0YKY APYTUX
TeJl - TUllh OBl ¥ TeoMeTpuu Oblia Z.

000/10uKa (IMOJIUTrOHBI C Z) 3amMKHyTast 000JI04Ka, KOTOPOM UOET O0TOOP:
pyOHOe Teno, 30Ha OTPaboTKU, KOHTYP
moacuéra. Takue maéT KHOMKA 000JI0UEK B
OKHe mpocMoTpa, 2.04 u 2.11.

YTO0 OCTaBUTH LlemuKOM BHYTPH - BCE BEPIIUHH 00BEKTa
BHYTpU 06o0siouku. [lepecekaeT - XOTh OfiHA
BHYTPHU: TaK JIOBSITCS CKBAaXKHHBI ¥ BEIPAOOTKH,
IIPOXOASIINEe TeI0 HaCKBO3b. CHAPYKH -
OCTaTOK, TO €CTh BCE, YTO He IIepeceKaerT.

ITone 06B€Ma 6/10Ka ITone o6bEMa 6Ji0Ka, eciiu oTOUpPaeTcs
67ouHas mopmenb. C HUM cUUTaeTCsI 0OHEM
0TOOPaHHOTO U CBEPSIETCS C 00BEMOM caMoOM
000JIOYKH: pacXokKAeHue MOKa3bIBaeT,
HACKOJIBKO MOfIeNIb rpy0a OJisi 3TOro Tela.

ITone comepzkaHus ITone comepzxkauusi. CpegHee 10 0TOOPaHHOMY
CUYUTAETCs B3BEIIEHHLIM 110 00BEMY, a He
IIPOCTHIM: OJI0KU OBIBAIOT PA3HOI0 pa3Mepa, u
IIPOCTOE CpedHee 3aBHIIIAET MEJIKHE.

OToOpaHHBbIE 00BHLEKTHI OTo6paHHble 00BLEKTEI CO BCEMU CBOUMHU
nonsMu. CBoOgKa UOET B KypHall.

IIIar onpoca Bmoab auauu, m (0 - [IIar ommpoca BOONb JIMHUM U I10 KpPalo

BePIIIHHDbI) IIOJTUTOHOB. Be3 Hero CMOTPSATCS TOJIBKO

BEPIIUHLI, U OTPE30K, MPOIIUBIIUI TEJIO
HACKBO3b MEXIY OBYMSI CBOMMU BEPIIUHAMY,
HaupeH He OyneT. Homb - TOTBKO BEPIITHHHI.
IInorHocts, T/M3 (0 - 63 TOHHaXKa) ITnotHOCTH pyAbl. C HEMl 0OHEM ITEPEBOOUTCS B
TOHHBI, & CoflepXKaHUe - B TOHHAaX MeTaJla.

3aueM OH HYXKEH

9To mocnegHee 3BEHO IIEMNOYKH: KyO 3HaUYeHHU - OJI04YHasi MOOeb - OTOOP 000JI0YKOM - 00BEM,
TOHHAX U CPeJHEB3BeIIeHHOe copepxkanue. OTOOP CHAPYXKU JaéT OCTATOK ITOCjie OTPabOTKH, He
CTPOA BEIYUTaHUA TEII.

OT6I/IpaTB MOXKHO H€ TOJIBKO TOYKHU. JIMHWK U IIOJIUTOHBI C BBLICOTOU UaOyT TeM 2XKe I'Iy'TéM:
CKBaXKHWHEI, IIPOIIXMBIINE TEJIO, CJI€ObI BI)IpaﬁoTOK, 000JI0UKH OPYyTrux TeJl.

Kak cuuraer

Touyka BHYTpH, €CJIH JIy4 U3 HEE BBEPX IepeceKaeT 000JI0UKYy HEUETHOE YUCIIO pa3. Adelku mis
9TOT0 HEe HYKHBI, M1 OTBET TOYHBIH - B OT/INYKE OT OYJIEBHIX ONEPAlNi, TIe TOYHOCTh YIIUPAETCS
B S4YeUKy.

Cpe,t[Hee COooep2KaHue CHUTAETCsA B3BEIIEHHBIM IIO0 O6"béMy 0J10Ka. HpOCTOG cpenHee 3aBEIINIAET
MenKue 0JIOKH, a OHH B MOJeJIi OOBIYHO KpaeBEIe.
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CBepKka, KOTOpasi CTOMT BHUMaHUA

O6BpéM 0TOOpPaHHEIX OJIOKOB CpPAaBHMBAETCS C OOBEMOM caMOM OOOJIOUKM, M PaACXOXKIEHHEe
rmevaTaeTcsi. DTO He MPOBepKa MPAaBUIBHOCTH, @ Mepa IPy0OCTH OGJI0OYHOH MOE IH [IJIST 3TOTO0
Tena: 610K nubO IIeTMKOM BHYTPH, NTUOO LIEJIMKOM CHApyXKU, TPEThero y 6JI0YHOM MOIesnu HerT.
Ecnu pacxoxpmeHue BeIUKO, OJIOK KPYIIeH OJjig TaKOU (POPMHEI.

IIpenen criocod6a

Y nuHUM U IIOJTUTOHOB CMOTPATCA BEPIINHEBIL. OTpeBOK, HpOH.II/IBH.II/Iﬁ TE€JIO HaCKBO3b ME€XKOYy OBYMSA
CBOMMH BEPINIMHAMH, BEPIIIMHAMHU HE morMarTh - Ha 9TOT cnyqaﬁ 3a,E[aéTC$I oIar OIIpocCa BOOJIb.

2.13 Od6o0s10uKa rpuga Imjiacra

CTpouT 3aMKHYTYI0 000JIOYKY TeJjia MjacTa Mo TPUAY: KPOBJs, MOAOIIBA U OOPTUK MEXKIOY HUMMU.

To xke caMoe genmaeT KHONKa 000JI0YEeK B OKHE IIPOCMOTPA, HO TaM 3TO py‘-IHOﬁ mIar. I/IHCTI)YMGHTOM
OH CTaHOBHTCA 4YaCTbhIO MOOEJIN O6pa60TKI/I, U IIelIOYKa <«IIOBEPXHOCTHh - TEJI0O - BEIYHTaHHE
OTpa6OTaHH01"O - IIOICYET 3amaca» 3aIlyCKaeTCs LEeJIMKOM.

O06osi04Ka 3aMKHYTa, ITI03TOMY €€ npuHuMaloT 2.11 1 2.12, a 065EM cuUTaeTCs TOYHOU (HOpPMYJIOi
I0 caMo¥ 0060/I0YKE.

O06BéM 3mech 1 00LEM 13 1.02 pacXomsaTCs IPHUMEPHO Ha IPOIEHT: 000I0YKa UOET II0 IIeHTpaM
syeek, a 1.02 cumTaeT AYEHKU IIEJIMKOM. IDTO pal3HLIe T'PAHHUIILI OOMHOM 00JIacTH, a He CIIOpP
METOMOB.

ITone YTo 3amaeT

I'pupg nmnacra I'pup nnacta: KaHala KPOBJIM U KaHall IIOAOIIBEI.
Takoit gaéT 1.01 13 OByX IOBEPXHOCTEMN UIH U3
OOHOM, MOCTPOeHHOM BHU3, U 2.08 10
3apHUCOBKaM Ha pa3pe3ax.

Kanan kpoBiau Kanan kposnu. ITogoIiBou cumTaeTcs
CIIeOYIOIINM 3a HUM: TaK YCTPOEH I'PUL IIJIacTa.
Y MHOTOMmIaCTOBOI'0O T'PHa 3TO BLIOOP IIacTa.

Tenma maacra Tena macTa: HOMUTOHE C Z, 00BEM KazKOoTo B
aTpubyTax. [lanbine ux npuHuMainT 2.11 u
2.12.

IIpope:xunBaHuEe CETKH [TpopexuBanue ceTku. EquHMNIA - KaK €CTb,

OBOMKaA OEPET KaXKOyI0 BTOPYIO STYEUKY U HaéT
BYETBEPO MEHBIIE TPEYTOIbHUKOB. OOBEM IIPU
9TOM MEHSEeTCS Majio, @ BOT TOHKHE [eTaliu
cpe3aloTcs.

YT0 Ha BBLIXOOE

3aMKHyTass 000JI0YKa Tejla: KPOBJSA, IOAOINBA M OOPTHK MeXAy HUMH. Tena palbuparTcs
Ha CBSI3HBIE YACTH, Y KaXXOOW CBOM 00BEM B aTpuOyTax. 3aMKHYTOCTBL ITPOBEPSIETCS TYT XKe,
He3aMKHYTHIEe Tejla CUMTAIOTCS OTHEeIbHO M HA3BIBAIOTCH B XXKYypPHAJe, IIOTOMY YTO X HE IPUMYT
2.11u 2.12.

IIpo o0BéM

Ha nposepouno#t LIMP 101 #Ha 101 ¢ oTceukol 1mo oTMeTKe obojiouka mana 39524 kybomMmeTpa
npotus 40309 no ssyeiikaM. PacxoxKmeHue BHIIIIO OBa IPOIeHTa, ¥ BCE OHO II0 Kpaio.
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2.14 3oHa/ILHasA CTaTHCTHKA 000/ 104eK

Cuuraet 1o KaXOOMYy TeJly, CKOJIBKO 00BEKTOB B HETO IIOIAI0, ¥ 3aliChIBAeT YHCiIa B anI/IGYTbI
TeJla.

Toukwu: yucno BHYTPHU U CyMMa anI/IGy'Ta. JIMHUM: YUCJIO JIMHUM, 3a[leBIIUX TeJIo, M IJINHa UX
JacTeu BHYTPH. ITOMUTOHBI: YUCJIO TIOJIUTOHOB, Y KOTOPHIX XOTh OOHA BEPIIMHA BHYTPH.

JIuHUS peXKeTCs TEJIOM: OTPE30K IIEPECEKAETCS C IIOBEPXHOCTHIO, TOYKH COPTUPYIOTCS BOOJIb HETO,
U B OJIMHY UOET TOJIBKO YacCTh BHYTPHU. OTPE30K, MPOIIMUBIIHM TEJI0 HAaCKBO3b MEXKY CBOUMU
BepIIMHAMHM, He IIpoIanaeT.

Hons u IIYCTO - PA3HBIE€ BEIIU. Teno, BHYTPHM KOTOPOrO HHYEro HEeT, IIOoJIy4YaeT HOJIb: 3TO
I/I3MepeHHbII;I (1)aKT. He3aMKHYTOG TEeJIO II0JIy4aeT IIyCTO U IIoIIadaeT B IIpenyIIpeXXageHue: y Hero
HEeT BHYTPEHHOCTH.

[ToBTOPHBIE TIPOTOHEL 10 OMHOMY CJIOI0 TE€JI CKJIAABIBAIOTCS: PE3YJIbTAT MPEABIOYIIero MogaéTcs
KaK CJIOH TeJI CIenyIoIeMy, ¥ KaXKIbIi IPOroH 0o0aByIsieT CBOU 1oJisi. CTOJIKHOBEHUE UMEH - 0TKa3,
€CJIH He pa3pellieHa Iepe3aruch.

Cmea IO TelaM CXOOUTCS: OJIMHA TUHUHN BHYTPH BCEX TeJl IIJII0C OJIMHa CHaPy2KH1 PaBHa TIOJTHOU
OJINHE, U 3TO IIe4YaTaeTCd B XKypPHall.

ITone YTo 3amaéT

Tena (MOIUTOHEI C Z) Cnott Tes: 3aMKHYTHIE 000JIOYKH, 10 OIHOM Ha
00BEKT. Y KaxKIoro Tejla HOSBIATCS CBOU IIOJIS
co cuétoM. HezaMKHyTO€ TeJI0 Imoly4daeT
IIyCTO, a He HOMIb: Y HETO HeT BHYTPEHHOCTH, U
CcuUuTaTh TaM HeYero.

Yto cuuraTrh (00BEKTHI C 7Z) YTo cuuTaTh: TOYKH, JIMHUU UJIN IIOJIUTOHEI C
BHICOTOU. BrioyHas Momesns, CKBaKWHEL, CII€IEL
BLIPa0OOTOK, PA3JIOMHI.

WM nojieH pe3yiabTara (IIyCcTO - OT C/10sA)  MMs Oiis moselt pe3ynbsrata. [IycTo - 0T UMeHu
CI0s1, IPUBEOEHHOr 0 K naTtuHune. K Hemy
mo6aBaTcsa cyPpPUKCH: N 4MCIIo 0O0HEKTOB
BHYTPH, len gjuHa MUHUN BHYTPH, Sum
cymMMa aTpubyrta. 3amaBaliTe CBOE, Koraa
TOHsSeTe UHCTPYMEHT 110 ODHOMY CJIOIO TeJl
HECKOJIBKO Pa3 C pa3HbIMU JaHHBIMU.

ATpuUOYT OjIsi CYMMBI YucnoBoit aTpubyT OJIst CyMMBI: 00BEM GI0KA,
MOIIIHOCTD, cofiepKaHue. [IyCcTo - TOJIbKO CYET.
Pa3pemuTs nepe3anuch mojeu Paspemuts nepe3anucs mojew ¢ TeM xe

uMeHeM. be3 3TOro HOBTOPHEIN IIPOTOH C TEM
Ke UMEHEM - OTKa3: MHa4Ye BTOPOM pe3yJIbTaT
TUXO 3aTEP OBl IEPBBIH.

Tesia CO CTAaTUCTHKOH Tera co BCceMU NPEKHUMU IOJIIMU M HOBBIMU
oNMsIMU CY€Ta. YTOOB HAKOMUTL HECKOJIBKO
ITPOTOHOB, ITOJaBalTe Pe3yJIbTaT
IIPembIOyIIero Kak CJION Tesl CIenyoIeMy.

3adyeM OH HyXKeH

910 2.12 ¢ gpyroi# cTopoHHL. TaM II0 OMHOMY Tely OTOMPAIOTCS OOBEKTHI, 3[0eCh M0 KaxKIOMY
TeNy 3alluChIBAETCS, CKOJILKO B HEro IMOIIajo, ¥ YKCJIa JIOXKATCSI B aTPuOYTHL. 110 HUM MOXKHO
COPTHUPOBAThH Tejla, KPAaCUTh I10 IJIOTHOCTH HP00, OTHAaBaTh B OTUET.
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Kak cuurTaer

To4kM - Ty4oM BBepX II0 YETHOCTH, KakK B 2.12. JIMHUU PeXKYTCSA TEIOM: OTPE30K IIepeceKaeTcs
C TpPeyroabHUKaMU 00O0JIOYKH, TOYKM COPTUPYIOTCS BIOJIb HETO, U B OJIMHY MOET TONBKO YaCTh
BHYTpHU. OTpe30K, IPOIIUBIINY TEJI0 HaCKBO3b MEXKAy CBOMMU BepPIINHAMH, 30eCh He IIpollafaerT,
B OTJIMYHE OT 0TOOpa 10 BepinHaM B 2.12.

ITpoBepeHO ABYMSI HE3aBUCUMEBIMHU IIyTSIMHU: TOYHASA pPe3Ka U MJIOTHHIM OITPOC TOYEK BAOJIL TEX K€e
nuHui paloimnuck Ha 0.002 mporieHTa.

ITloBTOpPHBIE NIPOTrOHBI

WHCTPpYMEHT 3aAyMaH IIOf HaKOIJIeHHWe: OJIOKM MOOEeJH, IIOTOM Pa3JIOME], IIOTOM BHIPAOOTKH, U
BCE B OOHOM CJIOe Tejl. Pe3ynbTaT IporoHa HomaéTcsi KaK CJIOM TeJl CiledylolleMy, U KaXIBIi
no6asinsieT ceou nons. ms moseit 6epéTcst OT BXOOHOI'O CJI0s, a IIPU CTOJIKHOBEHUU MHCTPYMEHT
OTKAa3BIBAETCS, TTIOKA HE pa3pelleHa epe3antch: MHAYe BTOPOU Pe3yJIbTaT TUXO0 3aTEP ObI TEPBHIN.

Homnre u mycTo - pa3uele Belu. Teno, BHYTPU KOTOPOTO HUYETO HET, IToJiydaeT HOolb. He3aMKHyTOE
TEJIO IOJIy4YaeT IyCTO: Y HETO HET BHYTPEHHOCTH.

TunoBeie 3agaymn

IlecsaTh 1enovYeK, KOTOPhIe XOOSAT II0 KpPyry B pabore. HoMepa MHCTPYMEHTOB C TOYKOM 3TO
Isoliner3D, Ha3BaHus 6e3 HOMepa - cocemHuii Isoliner.

2.15 Tesna TOJIII IO KOHTYpaM

CTpOI/IT T€Jla TOJIII II0 KOHTypaM B JII00BIX TIJIOCKOCTSX: BEPTHUKAJIBHBEIM pPa3pe3aM, KapTe Ha
OHEBHOU IIOBEPXHOCTH, HAKJIOHHBIM CE€4YEHHUIM. CroéB Ha BXOOe MOZXKET OBITh HECKOJIBKO.

711 TOMNI, KOTOPEIE JieXKaT PSANOM M IpaHWYaT IO KPYTHIM KOHTakTaM. 2.08 CTpPOUT IacThI,
jiexallye Apyr Hag OPYTroM, ¥ Ha TaKWUX TOJIIIAaX PacTArUMBaeT KaXKayio Ha OOIIYIO IIJIoIab.

Y KaxXmo#l TOJIIM CTPOUTCS IIOJIE: PACCTOSTHHME OO €€ KOHTAKTOB CO 3HAKOM, BHYTPH IIJIIOC,
CHapyKM MUHYC. BHeITHUY Kpa¥l KOHTypa KOHTAKTOM He CUMTAETCs: HU3 pa3pe3a u 00pe3 KapThl
IIPOBEeNEeHbl TaM, I'Ie KOHYUJINCH AaHHbe. [lone MHTEPIONMupyeTcsa B 00bEMe MyJIbTUCETOYHBIMU
B-cmrafinaMu, W KaXXKObIH BOKCEJIb OTXOOHUT TOJIIEe C HauOonbInuM ItosieM. Illenel U HaXJIECTOB
Me}KJIy TeJIaMHu HET II10 IIOCTPOEHHUIO.

Ecnu pa3pessl mapasiiefibHb, PeIIETKA WHTEPTIOJISIINY YacTast B UX MIOCKOCTH U PeIKasi TIOMEPEK.
Torga KOHTAKT MeXK/Y pa3pe3aMy UOET OT OOQHOTO K APYTOMY, a He pacuibiBaeTcsa. KapTa gepxuT
KOHTAKT Yy IOBEPXHOCTH, B TIIyOMHY €ro BEIYT Pa3pPesH.

Caepxy Tesa obpe3aioTcs penbedoM IO OTMETKAM KapThl U BEPXY Pa3pes30B, CHU3Y 10 HUKHEH
OTMETKEe MAaHHBIX, B IIJIaHE TI0 BHITYKJIOH 000JI0YKEe JaHHBIX.

B 2KyPHaJl ItedaTaeTCsda HeBA3Ka Y KOHTAKTOB IIO Kaxxgol Tosle. bosbiiass HeBsI3Ka 3HAYUT, UTO
KOHTYPEI PA3HBIX IIJIOCKOCTEN CIIOPAT MexXnOy CO0OH.

Kopm Tommu Ha pa3pes3e W Ha KapTe MOMXKEeH COBHAafaTh: M0 HEMY HHCTPYMEHT MMOHWMAaEeT, YTO
910 opHa Toima. KoHTakT Ha pa3pese U Ha KapTe UIIEeTCS 110 00IMM peédpaM COCeqHUX KOHTYPOB,
TTO3TOMY COCEeHUE KOHTYPHI B OMHOM MJIOCKOCTH HaI0 PUCOBATH C TIPUBSI3KOM BEPIINH, 6€3 IIene.

32



ITone YTo 3amaceT

C/10M KOHTYPOB (IIOJIMTOHEI C Z) Criou KOHTYPOB: IIOJIUTOHEL C HACTOAIIUMU Z, B
MIOOBIX TIJIOCKOCTSAX. BepTuKambHBIE PA3PEe3HI,
KapTa TOJII] Ha JHEBHOU MOBEPXHOCTH C
oTMeTKaMu pejibeda, HaKJIOHHLIE CEeUEHUs,
Bcé BMecTe. KaxXabIli KOHTYP onpo0OyeTcs B
CBOEH IIJIOCKOCTH, U IJIOCKOCTh OEPETCS U3
caMux BepIiuH. [I7ToCKuM 4epTEKHBIN pa3pes
He TOOUTCS: ¥ Hero HeT HaCTOSIIUX OTMETOK.

ITone xoma TonmM (IIyCTO - ©UMSs1 CJIOSI) IMTone xkoma Tomnmu. OgMHAKOBBIM KOM Ha
pa3pese ¥ Ha KapTe 3HAYUT OOHY TOJIIIY.
IIycTo unu mons B cjioe HET - KOOOM CJIYKHUT
UM CIOsI: TaK ymoOHO, KOrma Kaxmas TOJIIa
JIEKUT CBOUM CIIOEM.

IlIar ceTku mo mwiomtagu, M (0 - oT IlTar ceTku 1o maomagu. Homb 6epeT coTyio

JaHHBIX) OO0 oxBaTa. KOHTAKT JIOKUTCS C TOUHOCTBIO
IIO TIOJIOBUHBI SYEUKH, a BpEMS PacTET C
YHCJIOM STYeeK.

Illar mo BepTtukanu, M (0 - mooBuHa mara Illar cetku mo BepTukanu. Homb 6epét

IO TUIOIIAIH) TIOJIOBUHY IIIara Mo MJIOIIAM: TOIIIH OOBIYHO
Kpy4e 10 BepPTUKAJIH, YeM I10 ITPOCTHUPAHUIO.
Ky©6 Tommg Ky6 TommI: B KaXkXIoM BOKCejle HoMep TOJIIIIH,

Haf penbedoM U BHe JaHHEBIX ITycTo. CileHa
IIOKa3bIBaeT ero Kak Ky0, 2.03 mepeBouT B
OJIOYHYIO MOAEITb.

Tesna Toy Tera Tom: 3aMKHYThEIE 000JIOYKY, TI0 OTHOM
Ha CBS3HBIM KyCOK TOJIIIH, C 00BEMOM B
aTtpubyrax. Ux mpunumMaroT 2.11, 2.12 u 2.14.

OT CKBazXHH K 3aracaM

['maBHas 11eno4YKa, paau He€ BCE U OelalioCh.

1. IIpoO®I ¢ COmepsKaHUSIMHU B CJIOE TOUYEK, OTMETKa B TeOMeTpPuH b0 B II0JIE.

2. 2.05 IIpoBepKa MHTEPHIOJISIIIUH - TToH0OPaTh MapaMeTphl. CYUTATh HAJIO0 C UCKITIOYEHUEM
II0 CKBaXWHe, a He 1o npobe: cocemHsAs Ipoba B TOM e CTBOJIE MOYTU IIOBTOPSET
HCKITIOYEHHYIO, M OIINOKa BEIXOOUT HUXKE HACTOSIIEHN.

3. 2.02 UHTepHnoasinusi TOUYeK B o0béme mubo 2.07 MBA B 00BbéMe - Ky0 3HaYEeHUH.
Kpurusr maét ommbKy oneHKH, MBA cunTaeT TaM, Irje KPUTHUHT BCTAET: COTHHU THICSY IPOO.

4. Ky6 B clleHy, pexXuM u30omnoBepxHocTU. OTcedyKa Mo penbedy U 1Mo KOHTYPY JUIEH3UU - B
CBOMCTBax CLEHEL.

5. KHOomKa 000/JI09KH B CJIOH MIPOEKTa: Tejla ¢ 00bEMOM KaxkKaoro. ITIoTHOCT 3amaércs B 2.03,
eclu HyXKHa Macca.

YTo IpOBEPUTEH 110 AOPOTEe: HEBSA3KaA 10 YPOBHSAM B XKypHase 2.07 - eciu o4epengHON YPOBEHEL €€
IIO4YTHU HE€ YMEHBIIWJI, OaJiblll€e OH JIOBUT IIIYM 3aMe€pPOB. U mone holes Y IOJIYy4YE€HHEIX TeJl: IIPU
IObIpax 00BbEM HE CUUTAETCS.

OT ropu30HTOB K IIaCTy

1. B Isoliner uHTepHnonAINe B IIJIaHe CTPOSATCSI KPOBJIsI U MOJOIIBA.

2. 1.01 CoOparts rpuj iacra - MHOTOKaHaJIbHBIM I'puf: KaHan 1 KpoBJjis, KaHasl 2 MOMOIIIBa,
Oasbllle TapaMeTpHl.

3. 1.03 I'pua 1acTa B OJIOYHYIO MOOEJIb - OJI0OKK ¢ 00EMOM M MaCCOH.

4. ToT e T'puUl B ClieHe IT0Ka3LIBAETCS TEJIOM IIacTa, 6e3 mepecuéTa.

33



MomtHocTh u nipodee cuutaeT 1.02 KanbKyjasaTOp ImIacTa, He BEIXOOS U3 IpUaa.

Pa3pe3 Ha 4epTeéxk U B 00bEM

1. B Isoliner cTpoutcs pa3pe3 U KOJIOHKU CKBaXKHH.
2. 3abop pa3pe3a - 9TO IIOIUTOHEI C HACTOSIIUMHU Z, ¥ OH KJIaAETCs B CIIeHY KaK €CTh.
3. LiBeT mmacToB cileHa 6epEeT U3 1moJig color: TOT XKe CIIPaBOYHUK, UTO U Ha YepTeXKe.

CMEBICT B IIPOBEPKE I'JIa30M: 3a6op JIOZKHUTCA Ha ITIOBEPXHOCTH, I10 KOTOPEIM ITIOCTPOEH. Pa3zominuce
- pa3oijiaCk MOOeJib, 1 3TO BUOHO CPa3y.

OT 3apHCOBOK Ha pa3pe3ax K Tejy

Korga ckBazuH Majio, a pa3pe3bl OTPHCOBAHEIL, TEJO cobupaercs mo HuUM. HMHcTpymeHT 2.08
IInacTsl O pa3pe3aMm.

OTKyaa 0epyTcsi KOOpIHHATHI

W3 camoii reoMeTpuu KOHTYPOB, M Oobllle HHUOTKyOa. KOHTyp Ha TPEXMEPHOM pas3pes3e 3TO
IIOJIUTOH, Y KOTOPOTO Kaxfas BepinnHa uMeeT X, Y 1 Z. OH JIeXKUT B IPOCTPAHCTBE HAKJIOHHO: X
u Y uOyT BOOb IUHHUU pa3pesa, Z - oTMeTKa. I1o BeplInHaM UHCTPYMEHT U ONpenesisieT, B KaKou
IIJIOCKOCTH JIEZKUT KOHTYP, Oeps HampaBleHue 110 HauOOoJIbIIIeMy pa3Maxy TOYEeK B IIJIaHE.

3agaBaTh JIMHUUN Pa3pe30B OTAEJIBHO HE Hal0: OHU YK€ B JaHHBIX.

IIToCKu# 4epTEXRHBIM pa3pe3 He roguTcs. Y Hero X u Y 9T0 KOOPAMHATEH Ha JINCTE, a He Ha
MECTHOCTH, U OTMETOK HET BOBCe. B cBOMCTBax CJI0s TUII T€OMETPUHU OOJIXKeH ObITh PolygonZ unu
MultiPolygonZ. Eciu ipocTto Polygon, TO maHHEBIE He Te. Takue KOHTYPH HHCTPYMEHT IIPOIyCKaeT
¥ TOBOPHUT 00 3TOM.

T'oguTcst 3a6op pa3pesa u3 Isoliner mu6o cBOs onuGpPOBKA IO TPEXMEPHOMY pa3pesy.

Kak 0epyTcsi KpOBJIsI M IIOOOIIIBA

Kosnpilo KOHTYpa OmpaliuBaeTCs MOMEPEK, BOOJb JIMHWW pal3pes3a: Ha KaXKaoM Inare OepéTcs
BePXHSS TOYKA KONbIla U HUXKHsIS. [[eIUTh KOJIBIIO MOII0JIaM HeJb3s - TaK YCTPOEeH TOJIBKO 3ab0p,
rme Bepx HUAET BIEPEHd, a HM3 Hasaj, a y HapHCOBAHHOTO OT PYKM KOHTypPa MOPSIIOK BEPIIUH
TTPOU3BOJIEH.

I/IHTepHOHpr}OTCH HMMEHHO 3TH [OB€ IIOBEPXHOCTH, a He TeJI0 LEJIMNKOM. KpOBJ'IH 1 IIOOO0IIBaA -
OOBIYHBIE IIOBEPXHOCTH, U 3ada49a O HUX PellaeTCsda IIPUu n000u ceTn Pa3pe30B.

Ilepen MOOTOHKOM C OTMETOK CHHMAaeTCs MIIOCKUI TpeHn. Be3 sToro ommbka MeToma PacTeT
BMECTE C cCaMO¥M OTMETKOH, a He ¢ eé pa3bpocoM. Ha KpoBjie OKOJIO MUHYC ABYXCOT HSTUAECSITHU
METPOB C pa3bpocoM B BOCEMBIECST CAHTUMETPOB IIOBEPXHOCTL yXOMOuIa Ha YeTHIPHAMOIATh
METPOB, U YHCJIOM YPOBHEMN 3TOT HedheKT He YCTPaAHSIICS.

KOHTaKT coceJHHX IIJIaCTOB

ITomomBa BepxXHEro IjlacTa ¥ KPOBJIS HUXKHETO - OfHA I'PaHUlla, €CJIU T'eO0JIoT IIPOBEN UX OOHOM
nuHuen. [TocTpoeHHbIE IIOPO3HbL, MEXKAY pa3pe3aMu OHU PACXONOATCS, U B MOMEJIM BCTAET IIeb
WUJIM HaXJIECT, KOTOPHIX Ha pa3pe3e HeT.

HNHCTPYMEHT CBOOUT IPOOLI COCEIHUX ITJIaCTOB U MepsieT pa3Max oTMeToK. Eciiu oH B mpepgesiax
OOIMyCKa CK/JIEHKHM KOHTAKTOB, IDAaHHIIA CTPOMTCS OOHMH pa3 o obouM HaGopaM TOYeK Hu
KinaméTcsad B 00e MOJIOCH: Ilejlb TOTOa HOJJb II0 MOCTpoeHuio. Eciau Goibllle - ITOBEPXHOCTH
CTPOSITCS IOPO3Hb, ¥ B XKYPHAJI UAET IpeayIpekaeHre C KOOpOUHATaM1 MECTa, THe PaCX0XKOeHue
Haubosnbinee. UOoTu Tyma ¥ CMOTPETDh HAJIO B CBOM CJIOM KOHTYPOB: OOBIYHO TaM OfHA CheXaBIIas
BepIIUHA.
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[TmacTel Ojist 9TOTO YIOPSAOOYEHHl IO 3ajleTaHMWI0, CBepPXy BHU3, a He II0 UMEHHU II0Jisg: HoMepa
OBIBAIOT TEKCTOM, U Tormaa «10» BCTAET MeXKOY «1» 1 «2»,

JInH3a BHYTPH IUIacTa

KoHTypHEl OOHO¥ IIJIOCKOCTH pa3pe3a pa3dupaioTcs BMecCTe, II0 BHEIIHEeH IpaHuIle: KPOBJS UOET
II0 CaMOMY BepxXHeMy M3 HHUX, IIOMOIIBA 110 CAaMOMYy HUXKHeMy. II09TOMYy JIMH3a HJIM IPOIIIaCTOK,
HapHCOBaHHEIE BHYTPHU IJIaCTa TeM Ke HOMEPOM, TPaHUITy Tejla He TPoTaioT. PaHbIlle mpoOkl TAaKUX
KOHTYPOB CBaJIMBAJIMCh B OJIHY TPYIINY, ¥ B 00JIaKe KPOBJIX OKA3bIBAJIMCh CPA3y HACTOSIIAsI KPOBIIS
¥ BEPX JIMH3BI: UHTEPIIOIALMS I0JIydasa B OOHOM TOYKE [IBa OTBETA U IIPOBOMMJIA ITOBEPXHOCTH
MeXy HUMH.

Ecnu nuH3a Hy>KHa OTHENIbHEIM TEJIOM, HaliTe el CBOM HOMep IijacTa.

KOHTypr Pa3HEBIX Pa3pPe30B TaK He O6'BGJII/IHHIOTC${ HUKOTrOa. PacxoXmeHue B OMHOM TOYKe IJIaHa
MeXIOy OBYMs Pa3pe3aMU - 3TO HJaHHBIE, U €0 HaJO BUIEeTh, a He IIPATAaTh B3ATUEM KpaﬁHero.

[HoKyda BepHUTH IOBEPXHOCTH

I'pup cTpouTcs Ha BeCh OXBAaT KOHTYPOB, U 3a IIpefiejiaMi pa3pe30B IIOBEPXHOCTE UOET TyHa, Kyna
€é TIIpoBeJia MHTEePIOoIALus. Macka 00/IacTH 3aJa€T, JOKyOa 3TOMY BEPUTh: 3a €€ mpefeiaMu
rpupga HeT BoBce. OOBIUHO 3TO KOHTYP BhIpaGOTKU, ImTypda UM HOACYETHOro Oji0Ka. 3amac
HaApyKy OT MACKH OCTaBJISIIOT IIOTOMY, YTO IJIaCT IIPOAOJIXKAEeTCS 3a KOHTYP BHIPaAOOTKH, U
o6pe3Ka POBHO IO HEMY cpe3ajia Obl TO, YTO B HAHHBIX €CTh.

Macka Ha OOHH IIIaCT

Macka OLIBaeT HEe TOJIBKO o61.ua;{. Ecnm B cj1oe Macku 3agaTh moJjie HOMeEPa IIaCTa, IIOJIMTOH
06pe}KeT TOT IIJIACT, Yen HOMED B HEM CTOUT, a IOJIUTOH C IIyCTEIM 3Ha4Y€HHUEM - BCE. 3JTo HY2XKHO,
KOrga y OOHOI'O IIJlaCTa Pa3pe3bl KOpo4de, 4eM Y COCeIHUX.

®axkxoK 00pe3aTh KaXKIbIH IUIACT II0 CBOMM pa3pe3aM [ejIaeT TO Xe caMoe 6e3 pPUCOBAHMS:
OepéeTcs BrITyKJlas 060j109Ka Mpob caMoro Ijiacta 1toc 3anac. Ha mypde ¢ 4eTEIpsMsa CTeHKaMu
IJIaCT, BCTPEUYEHHBIH Ha TPEX, 3aHMMaJ BCIO IIJIOIIamb, a CO CBoel 000JI0YKOW 3aHuMMaeT 39
IIPOLIEHTOB IIPOTUB 64 y cocenen.

O06o0Js109Ka BHIITYKJla, ¥ BOTHYTOTO OTPAHUYEHUS M3 HEE He BEIMOET: y IIJlacTa Ha TPEX CTEeHKax
IPSMOYTOJILHOTO IIyp(da 0OHa HaKpOeT BECHh IPSIMOYTOJIBHUK, IOTOMY YTO CePEeINHa JIEKUT BHYTPHU
Heé. [I719 TaKuX CjIy4aeB U HY2KHa MackKa IIOJIMTOHOM Ha IIJIacT.

ITopsimok padoThI

1. KoHTYpHI IIJIACTOB Ha pa3pe3ax: IMOJIUTOHEL C HACTOSIIUMU Z.

2. 2.08 IImacrsl mo pa3pe3aM. [losle HOMepa IIjIacTa 3adaTh, Iojle «TOIBKO 3TOT IIJIACT»
OCTaABUTH IIYCTBIM: BCE IIJIACTBEI CTPOSITCS OOHMM HPOTOHOM, Ha oOImied ceTkKe. Pa3sHBIMHU
ITPOrOHaAMM Yy KaXKOOro IIjlacTa BEIMAET CBOM OXBAaT M CBOU IIAT, M KOHTAKTHE MEXOY HUMHU
y&Ke He COUOyTCH.

3. XKypHas: MOUIHOCTh 1O TJIOWIaAU AOJIXKHa JIeXkaTh B IIpefejaX MOIIHOCTH Ha pa3pesax, a
CTPOKHU TIPO KOHTAKTHI - II0OKa3aTh CAHTUMETPHI, @ HEe TelUMETPHI.

4. I'pupn B cueny, pexuMm Teno mmacra. KHomka 060/104ek KIaféT Tejla B CJION ITPOEKTa, C
00BEMOM B aTpUOyTax.

5. MomHocTh, 00b€M u 3anack! - 1.02 KansKyasaTop miacrta, 6j109Has mogens - 1.03.

YTo BaxKHO 3HATH 3apaHee. TouHOCTB periaeT 4aCTOTa Pa3pe30B, U HUKaKOM paC‘IéT 3TOro He
IIOMPABUT: MeXKOYy OBYMs pa3pe3aMu NJaHHBIX HET.

O06BbEM Tesna u3 KHOMKU 0060J1049eK u 00pEM u3 1.02 He coBmamyT TOYHO. Melr UAET MO I[eHTpaM
sd4eek, 1.02 cuuTaeT S9eUKHU LIeJIUKOM, M Pa3HUIIA - 9TO MOJITYEUKHU II0 IIepUMeTPY: Ha CEeTKe B
IBECTH STYeeK OKOJIO IIPOolieHTa, Ha rpyboii ceTKe 3aMeTHO OOJIbIIe.
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Tonmu psigoM, a He APYr Hal IPYroM

2.08 cTpouT nnacTel: y KaXKI0T0 KPOBJIA U IIOAOIIBA HAM IIJITAaHOM, IIJIACTHL JIeXKaT OPyTr Hang OPYTOM.
Ecmu TOJIIIY JIeXKaT PAOOM M I'PaHM4YAT IIO KPYTHIM KOHTAKTaM, KaK BYJIKAHOT€HHBIE€ TOJIIIX Ha
pa3pe3e BKpecT mpocTupanus, 2.08 pacTsaruBaeT KaxXKayio Ha OOIIyo Iutomagb. s HUX eCThb
2.15 Tena TOJIII IO KOHTYpaM: pa3pe3hl, KapTa TOJII C OTMeTKaMu penbeda M HaKJIOHHBIE
CedeHus IIOJal0TCs BMeCTe, a KaXxaas ToukKa 00béMa OTXOOUT OOHOM TOJIIIIe.

IToBEepXHOCTH IO CEYEHHUSAM

ITPOEKTUPOBIIUKY TIPUCHIJIAIOT TIOMEpPEeYHble Npoduau uYepe3 KaXOgwele CTO MeTpoB. Hapo
TIOCTPOUTH MPOEKTHYIO TOBEPXHOCTD ¥ CPABHUTH €€ CO CHEMKOM, YTOOH! YBUETH, IIE IIEPECHIIAIH,
a rae HeOoCHIIaIu.

1. OmudpoBats Tpoduny KaK JUHUU C HACTOAMIMMM Z U IIOCTaBUTh UX Ha Tpaccy. Kaxpmas
JIMHUS 3TO OOHO CedYeHUe.

2. 2.10 [ToBepxHOCTH IO cedeHUsAM. [1ojle UMeHU TOBEPXHOCTU 3a04aTh, €CJIU B OOGHOM CJI0€
JieaT U IPOeKT, U pakT: Torma KaXKaeli yUOET B CBOM KaHal.

3. Pa3HOCTh KaHAJIOB U €CTh 00BEM paboT. CumTaeTcs KaJbKyJIsSTOPOM PAacTPoOB Nub0, eCciu
IIOBEPXHOCTH JIeKaT KPOBJIeN U IIOOOIIBOM OOHOIO Ipuia, HHCTpyMeHTOM 1.02.

TouyHOCTE pelraeT YaCcTOTa CeYeHNH, a 3a KpaHUM IIpoGuIeM TOBEPXHOCTh HE 3afaHa. 3aMep Ha
IIPOBEPOYHOM HACHIIU U 00pe3Ka 110 CBOMM CEeUYeHHUSIM OIHMCAaHHBl B pa3faesie nHCTpyMeHTa 2.10.

N3 IIMP B T€J10: Kapbep U 0TBaJIbI

CbhEéMKa HaéT ITOBEPXHOCTD, a BLHIYHUTATDL M MepPeceKaTh MOXKHO TOJILKO Tena. [JoCTporKa BHU3 U
npeBpallaeT OgHO B APYToOe.

1. 1.01 Co6pars rpug IwiacTa: KpoBis - 370 LIMP, momoIiiBy 3amaTh OTMETKOM (YPOBEHb
IofCcYEéTa) UM MOIIHOCThIO BHU3 (CJIOM PaBHOM TOJIIIMHEI: BCKPHIIIA, OTCHIIKA).

2. 2.13 O6o109Ka rpujga miacra - 3aMKHYTOE TeJIO B CJIOE MPOEKTa.

3. To ke caMoe [j1s1 BTOPOM ITOBEPXHOCTHU: OTPabOoTaHHOTO yyacTKa, OTBaja.

4. 2.11 BbyneBBHI omepamuu C O000JI0YKaMM: BHIYEeCTb OTpaboTaHHOe, H00aBUTH OTBal,
nepeceuyb C 30HOH. Unu 2.12 BnIOOpKa 000JI0YKOM, €CIM CUMTATh HAMO IO OIOYHOI
MOMeH.

TamM, roe MOBEPXHOCTD HEe BHIIIE 3alaHHON OTMETKH, TeJia HeT BOBce. Takue s4erKu 00HYISIOTCS,
a UX YHUCJIIO IIe4YaTaeTCd B XKYyPHAJl: CHUTATh UX C 0Tp1/1uaTean0171 MOIIITHOCTBIO HEJIb34, 00BEM OT
9TOT0 YMEHbIIIasCs Ol.

OpnHa oroBopKa IPO TOYHOCTE. Pa3HOCTE OBYX IIOBEPXHOCTEN CUUTAETCA 10 S9elKaM I'pulia 1 He
“MeeT OIMOKU OT BOKcejied. ByneBa omepanus Haj TejlaMU UOET MO si9edkKaM Ky0a, ¥ TOHKUH
CJIOY B IIOJIMETPA IIPHU sSYeHKe B METP IIOCUUTAETCS IIJI0XO0. [[JIT TOHKUX CII0EB OepuTe pa3HOCTh
noBepxHocTed yepe3 1.01 u 1.02, mmst c10KHOM (HOPMEI - OyJIEeBH OIIEPAlIUH.

OcTaToK 3amacoB mocjie OTpaGOTKI/I

EcTh 06G0jyi0yKa pPymHOTO Tejla ¥ 000JI09Ka TOro, 4TO oTpaboTaHOo 3a Mecsl. Hamo momyduThb
OCTaTOK U ero 00BEM.

1. O6e 060JIOYKY AOMKHBI OBITH 3aMKHYTHL. KHOITKa 000/7109€K B OKHE TPOCMOTPA ¥ MHCTPYMEHT
2.04 maroT 3aMKHYTHIE, a mose closed B aTpubyTax 3TO ¥ MOKa3BIBAET.

2. 2.11 ByieBbI onepamyu ¢ 000I0YKaMH, I€MCTBUE «BEUUTAHUE», IIEPBOE TEJIO0 - PYIHOE,
BTOpOE - oTpaboTKa.

3. O0BEM KaxkIoTro Tela pe3ybTaTa JIeXKHUT B aTpubyTax. Tenm OGpIBaeT HECKOJIBKO: OTpaboTKa
MOTJIa pa3pes3aTh 3ajieXKb Ha YacTH.

36



Tor ke pe3ynbTaT HOojaydaeTcd W 0e3 BHYUTAHUS TeJjl: MHCTpyMeHTOM 2.12 BpbIOOpKa
000/7109KO0¥ 0TOOpaTh OJIOKW MOJENH, JIexalue CHapyxku 0607109k 0TpaboTku. OTOOP TOUHEIH,
0e3 sueek, a 00BLEM U cofmepzKaHWEe CUUTAIOTCS cpa3y. [IpoBeputh cebs1 MOXKHO TaK: 00BLEM
oTOOpaHHEIX OJIOKOB CBepsieTCa C OOBEMOM caMoOM OOOJIOUKM, W PacXOXOeHUe IedaTaeTcs B
xKypHan. OHO 1 eCcTb TPy6OCTh GJIOYHOM MOTENH OJISl 3TOTO Tejla.

CTopoHa s4edKM 3aaéT TOYHOCTD. OmubKa UAET 10 IJIOMIaAN IOBEPXHOCTH U YOBIBAET BMECTE C
sSTYeMKOMN: Ha IPOBEPOYHKIX KyDaxX B IecsaTh MeTpoB suelika 0.5 M gana yeTsipe nporenTa, 0.1 M -
oguH. [TamMaTh IpU 3TOM pacTET KyOoM, IO3TOMY Mejibue Hy>KHOTO 6paTh He CTOUT.

Pe3ynbTaT CTymeHYAaTHIN: 9TO SYEHKH, a He TJIagKas 000J109Ka. B3amMeH oHa Bcerga 3aMKHYTa, B
00BEM 110 Hell cuuTaeTcs - a TOYHAas ollepalys Hall CeTKaMU Ha KaCaHUSX PeryJIsipHO HaéT OUTYIO
TeOMEeTPHIO, TI0 KOTOPOM 00BEM yKe He B3STh.

YTO0 H3MEHHIOCHh MEXKAY ChbéMKaMH

1. IIBe Mopmeny OOHOTO y4acCTKa, CHATHIE B Pa3HOE BpeMH.
2. 1.06 Pa3HoCTh 3anmacoB (CIHCaHHe) - YTO yOBIJI0, YTO IPUOBLIO U THE.

OtpaboTKa, mopa3BeaKa, IepecyeT M0 HOBLIM JTaHHBIM.

IToxa3aTrh He reojiory

W3 crieHsl TpU DOPOTH, IO HAMOOHOCTH.

Kyna

Yem

Il 4ero

Bpaysep, Blender, Windows

Ponuk, moknap

BHII'py3Ka B GLB

chéMKa 000poTa Kagpamu

IIOCMOTPETh U ITIOKPYTUTE,
HUYEero He CTaBsd
dopmMa ynuTaeTCs JIydIle

PNG 11000T0 HETIOABUKHOTO
pakypca
CAD BeIrpy3kKa B STL unu OB] IIOMEPUTH, COCTHLIKOBATH C
BeIpabOTKaMu

Ons CAD BKIIIOYUWTE 3aKpHITHE BBIXOAA Ha Kpa#l Kyba: HE3aMKHYTYIO OOOJIOUKY OH ITOKAXKeT
MeIlleM, HO TeJIOM He CHOeJlaeT.

IIpoBepKa JaHHBIX O MOIE/IN

2.05 c UCKIIOYEHHNEM I10 OOHOM mpobe U TO JKe C UCKITIOUEeHUEM 110 CKBaxkuHe. Pa3Hulla Mexny
OBYyMS OITMOKaMHU M TOBOPHUT, Ha YEM OEPKUTCS MOOEIb.

3aMep Ha DeMOHCTPAIMOHHOM 3a/IeKu, IIPO0LI Yepe3 MSITh METPOB 110 CTBOJIY:

CeThb CKBaXKMH IIO npo6e II0 CKBaXXKHHE OTHOIIIeHue

100 m 0.95 0.89 0.9
200 m 0.96 1.50 1.6
400 m 0.96 2.51 2.6

Ommbka mo npobe MOYTH HEe MEHSETCS OT CEeTH: COCeJ II0 CTBOJIy BCEerhga PsSOoM, U IO HeMy
WCKIIOUYEHHAs Ipoba BOCCTAHABIMBAETCSl OONMHAKOBO XOpoIIo. A ommOKa II0 CKBaXKMHE PacCTET
BMECTE C PACCTOSIHUEM MEXKIY CTBOJIAMHU - OHA M €CTh HACTOSAIIAs, TOTOMY YTO B He3a0ypPeHHYIO
TOYKY MOJEJb II0NIafaeT MMEeHHO TaK.
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Yuca npuBemeHH AJIs JeMOHCTPAIMOHHEBIX JaHHBIX: Y BAlllUX OHU OyoyT cBou. CMOTPETH HAflo He
Ha HUX, a Ha OTHOIIIEHHE 1 Ha TO, KaK OHO MEeHSeTCS P CTyIIeHUU CETH.

Y3HaTh 3TO CTOUT OO0 TOTO, Kak IIOCTPOEHa KpaCuBasad KaPTHUHKA, a He ITI0CJIe.

TunuaHbIe CHTYaAIIHHA

Y10 BUOHO

OTtuero

YTo menaTthb

CueHa nycTta

Crol1 He IIOKa3bIBAEeTCs

IToka3aHa 4acTb OOBEKTOB

Teso BCKPHITO Ha cpe3e
O06BEM He TOCYUTAH
ITo oTceuke HUYETO HE
TIOCTPOEHO

3BE30BI U JIYYH B IOJIE
UHTEPIONSAINU

O6oJsi04Ka BHIIIA TPYOOM

Cro¥ OTKJIOHEH Ha BXOJe
UHCTPYMeHTa

He oTMe4YeHO HH OOHOTO CJIOS
100 He HaxKaTo 0OHOBIEHHE
Y cos HeT BBICOTHI: IIJIOCKasd
reoMeTpHUs U He 3afaH
MCTOYHHUK OTMETKH

CpaboTan mpemesn BepIliuH B
clieHe

O6omouKka He3aMKHYTa

Y Temna ecThb OHIPHI, I0JIe holes
Oosblile HYJIS

Otceuka BHe pa3Maxa
3Ha4YeHUM KyOa
IeneHne Ha ceKTOpa y
TIJTAHOBEIX ITPOO

B KyGe MaJjio ypoBHeEI 110
BepPTHUKAJIN

Merlir u3 TPEYroJIbHUKOB He
OBIBAET TOMHBIM
MYJTbTUIIOJIUT OHOM

OTMEeTHUTH CIIOH 1 OOHOBUTH

3amaTh UCTOYHUK BBICOTHI B
CBOMCTBAax CJIOS

I[TogHATH IIpemen B CBOUCTBAxX
CIIeHEI 00 CHATH JTUIITHUE
cjioun

BKIIOUUTE 3aKpPBITHE BRIXOOA
Ha Kpa# Kyba

BKIIIOUUTH KPHIIIKY, ITPHU
HyX[e y0aBUTb YHCIIO
YPOBHEN

B3sTh 3HaUeHUE BHYTPH
pa3maxa, OH BUIEH B JIeTeHe
OcTaBUTH HOJIb B IIOJIE
CEeKTOPOB: OH OepEéTcs oT
TaHHBIX

3amaTh IIar 1o BepTUKajlu B
2.02 Bpy4YHYyI1O

Huuero, ”HCTPYMEHTEI
MOAYJISI IPOBEPKY HE TPEOYIOT

CoceoHue mjiIarvHbI

Isoliner - uHTepmonsus B IIJlaHEe, U30JUHUU, pPelbed, YEepPTEXKHBIE pa3pe3bl, CKBaKMHHAas
rpaduka. Isoliner3D uumTaeT TO, UYTO OH CTPOMUT: T'PHOBI IJIacTa, 3a00p pa3pes3a, CIPABOYHUK

I1JIaCTOB.

Topoliner - Tomorpadguueckue IOCTPOEHUS.

JINIIeH3usI U Pa3padoTIuK

Isoliner3D pazpaboran 000 «UuHpOpM++», [TepMmb - www.informpp.ru.

Mogpyne pacupoctpaHsercsa Ha ycinoBusix GNU General Public License Bepcuu 2 mau, mo
BalieMy BBIOOpPY, /1000# Goimee mo3mHed (GPL-2.0-or-later). 9To 3HAYUT, YTO UM MOIKHO
CBOOOIOHO IOJIb30BaThCSA, U3ydaTh, U3MEHATH U IepefaBaTh Aanbile. [lepenaBas M3MeHEHHEIH,
BBl 00513aHEI COXPAHUThL Ty K€ JIUIEH3UI0 U OTKPHITh UCXOOHBIN KOomH. [TOJIHBINA TEKCT JIUIEH3UU
nexXuT B ¢atine LICENSE B cocTaBe MOLYIIS.

IIporpaMma pacIpoCTPaHsIeTCs B HageXae Ha €€ IOoJIe3HOCTh, HO 0e3 BCSIKHUX rapaHTH#, B TOM
yucie 6e3 mogpa3yMeBaeMou rapaHTHH TPUTOOHOCTH IJIsI ONTpeaenéHHOoM 11etiu. OTBETCTBEHHOCTh
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3a pe3ynbTaThl PaCYETOB HECET TOT, KTO UX MPUMEHSET: Jiro0asi MOAeslb 3TO HNPUOIUXKEHHUEe, a
pelreHus mo 3amnacaM ¥ TOPHBIM paboTaM NPUHUMAET CIEIHUaIKuCT, a He ITporpaMma.

BnozxxenHble B MogyJib 0ubnmoTeku pyqtgraph u PyOpenGL pacnpocTpaHsSOTCS IT0 COOCTBEHHBIM
JINIeH3UusaIM, coBMecTuMbIM ¢ GPL.

I'me uTO HCKaTh

Kaomnka O maruHe Ha ImaHeNIdu u OJIHOPIMéHHI:IfI IIYHKT MEHIO IIOKA3bIBAIOT BEPCHUIO, CCBIJIKU U
HCTOPHIO U3MEeHEeHUU u OTKPHBIBAIOT 2KYPHAJI pa6OTI>I.

2KypHarn 3aBOAuTCS IPHU 3arpy3ke Monyias psagoMm ¢ npoduneMm QGIS, darinom isoliner3d.log. B
HEeTo MUIIEeTCS KaxKObI| IIar, a He TOJIbKO cOOM: 10 HeMY BUIOHO, KakKas Bepcus paboTaeT, [OIIJIO0
JIX geJio oo pacqéTa U 4YTO OH IIOJIYy4YMII. HpI/IJIO}KI/IT]: €TI0 K IIMCEMY - Y IIPDUYXHA HaXOOUTCHA 3a OOUH
3axof.

CTpoKM pacyéTa MHCTPYMEHTOB UOYT TyHda XKe, a He TOJIbKO B OKHO Processing. PaHbllie xKypHan
3HaJI UMs UHCTPYMEHTa U BpeMsi, ¥ 110 CHUMKY OBbLJIO BUTHO, YTO PACYET IIPOIIEN 3a ITOJICEKYHIH,
HO HM OJHOTO YUCJia, T0 KOTOPOMY CYOAT O pe3ysbTarTe.

Kyna 3aueMm

www.informpp.ru 0 pa3paboTurKe U OPYTUX IPOOYKTax
HcxogHBIN KO CcOOPKU, UCTOPUS U3MEHEHUH, TeKCTHI
Coo61muTh 00 omrbke €CJIX 4YTO-TO paboTaeT He TaK

Coobm1as 06 ommbKe, IPUIIOKUTE HOMEDP BEPCUU M3 3ar0JIOBKA OKHA M CTPOKU JKypHasa: 10 HUM
MPUYHMHA HAXOOUTCS 3a OOUWH 3aX0q, a 6e3 HUX - 3a ISATh.
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