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clasmams s D@

Puc. 1: Penbed c OTMBIBKOM 1 TPU pa3pe3a-3abopa o HeMy, B KOOPOUHATHOM KOpoOe C oA CSIMU
OTMETOK.

Isoliner3D moka3riBaeT AAaHHBIE TPOEKTa B OOBEME M CYHUTAET IO HUM. PacTphl J0XKaTCH
TIOBEPXHOCTSIMY, MHOTOKAHAIbHBIE TPUIEL - 3aMKHYTBIMU TEJIaMU I1JTaCTOB, CKBAKUHEI - [IBETHBIMU
CTBOJIaMU, IIOJIUTOHEI C BEICOTOM - TenamMu. OTHENNBHO OT 3TOro paboTaeT HaOOpP WHCTPYMEHTOB
B maHenu OO6paboTku: cOOpKa rpupma IjiacTta, OJIOYHAs MOMOEJIb, MHTEPHOJSAIUsS B 00BEME,
U30II0BEPXHOCTH, 0O HEMEI.

Mogynb He 3aBUCUT HUM OT WITATHOTO TpéxmepHoro Buma QGIS, au ot Qt3D: oTprcoBKa UOET Ha
BJIOKEHHEIX B HET0 OMOGIMOTEeKaX, CTAaBUTH OTHEJIFHO HEYETO.



HWHTeprnondamusa B mjaHe, M30JIUHUU, peibed M depTEXKHBIE pa3pe3bl OCTAIOTCS 3a IIaTMHOM
Isoliner, cnyTHEKOM KOTOpOTO Isoliner3D sBnseTcs.

TpeboBauus: QGIS 3.16 u HoBee, Qt5 unu Qt6.

YcTaHoBKa

Mopaynu - YiipaBjieHHe H yCTaHOBKA MOAy/IeH - YcTaHoBUTb U3 ZIP, BriGpaTh isoliner3d.zip.
INTepesamnyckaTth QGIS He HYXKHO.

C 4ero Hagvartrh

Be3 cBoux maHHBIX: HHCTPyMEHT 2.01 [TeMOHCTpAaIHOHHBIE CKBaXkKHHBI B 00bEéMe KJTaméT B
POEeKT TpoOkI, manbine 2.02 UHTEPHmOIsinus TOYEeK B 00BE€Me [ejlaeT M3 HUX KyD, a OKHO
IIPOCMOTpPa IIOKa3bIBaeT 0 KyOy M30II0BEPXHOCTE.

Co cBOMMH: OTKPOXTE OKHO KHOITKOM Ha ITaHEeJIN, OTMEThLTE CJIOU B CIIMCKE ¥ HAKMUTE O0OHOBJIEHHE.
PacTp nokaxkeTtcs IOBEPXHOCTHIO, IIOJIUTOHEL C Z - TEJIOM.

IHaHHBIE, C KOTOPBIMHA pa60TaeT MOOYJIb

Mopnynb oIepupyeT HECKOILKMMU BUIAMM OJaHHBIX, ¥ IIOJIOBUHA HeIopa3yMeHun 6epEeTCs U3 TOro,
4YTO UX NyTalT. 30eCh KOPOTKO: YTO 3TO Takoe, yeM xpaHuTca B QGIS, KTO UX genaeT U KTO
noTpebiser.

IToBepxHOCTH

OOGHIUHEIM pacTp, I'de 3HaueHWe STYEWKH - 9TO OTMeTKa. KpoBis ImacTa, HOOOIIBa, peibed,
3epkano Bom. OgHa IMOBEPXHOCTh 00BEMA HEe HMeeT: YTOOHl HOJIyYUTbh OOBEM, HyXKHA BTOpPasd,
OTPaHUYMBAIOIIAS TEJIO CHU3IY.

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

I'pua mtacTa: MHOTOKaHa/IbHBIM PAacTp

ToT ke pacTp, HO KaHaJIOB HEeCKOJIbKO, 1 IIOPSOOK MX - COTJIAIlIeHne MOAyJisd: KaHalx 1 KpoBis,
KaHaj 2 MOJOIINBA, Jajbllle MO Tape Ha KaxX[abli cremyoomui nnact. Kananet 3 u marnee y
OOHOIIIACTOBOTO I'PHUAA - ITapaMeTpPHl: COmepKaHue, MOIITHOCTD, YTO YTOOHO YHCIIOBOE.

[Tapa KaHaJIOB U €CTh TEeJIO0: PA3HOCTh Ja€T MOIIHOCTh, MOIIHOCTE Ha IJIOIIANb STYEUKH - 0OBEM.
ITosTtomy 1.02 ymeeT cuuTaTsh 3amackl, a ClileHa YMeeT I[10Ka3aTh TEJIOM.

Cobupaetrcsa 1.01 (u3 OBYyX HOBEPXHOCTEM WM M3 OOHOM, OOCTpoeHHOU BHU3) m 2.08 (mo
3apHCOBKaM Ha pa3pe3sax). UuTtaeTcs CUeHOU B pexume «Teno mnacra», uHCcTpyMeHTaMmu 1.02,
1.03, 2.13.

YacTast nyTaHUIla: TPH IIacTa - He KyO0. Y Kyba KaHaJIkl 3TO YPOBHU 110 Z, y TpHUOa IIacTa -
rpanuns Tena. CoyTaB UX, ClleHa HapucoBajia Ol ITapajijiefienuIie]] y HyJ1eBoM OTMETKH, U OHa 00
9TOM COOOIIIaeT.

Ky0 3HaueHHH

PacTp, y KOTOpPOro KaHambl - TOPU3OHTAJIbHBIE Cpe3bl IO Z, CHu3ly BBepxX. PasmeTky mmo Z
(oTMeTKa HUIKHETO Cpe3a U mar MeXAay HUMHU) UHCTPYMEHTH IIUHOIYT B MeTaJaHHBIE, II09TOMY
Ky0 3HaeT CBOE II0JIOKeHUe B IPOCTPaHCTBe.



3HaueHHWe B fA4elKe Ky0a - 9TO MMapaMeTp B TOYKe MTPOCTPAHCTBA: COAepIKaHWe, BEPOSTHOCTE,
mwioTHOCTh. Ky0 He TeJio: OH 3amojiHeH 3HA4YeHUSIMU Be3[e, a Tejlo IIOSBIsSeTCs, Korga 3afgaHa
OoTCedYKa.

Hemnatot 2.02, 2.06, 2.07 (MHTepIONAINs 0 pa3dpocaHnHbeIM Ipobam), 2.09 u3 cocemgHUX HaOOPOB.
YuTaloT cileHa (M30IM0BEPXHOCTH, BOKCenu, cpe3bl) u 2.03, 2.04.

HN301m0BEepxHOCTH

I'panwulia, mpoBea€HHAas 110 Ky0y Ha 3alTaHHOM YPOBHE: «TIe COOepKaHWe PAaBHO IISITH ITPOIIEHTaM».
3aMKHyTasi U30II0BEPXHOCTE - 9TO TEJIO0, ¥ 0 HEMY CUHUTAETCS 00BEM.

CTpoHuTCS CIIEHOM Ha JIETy, @ KHOIIKa 000/I04€eK KIafAET €€ B CJIOH IPOEKTa.

Bokcen1u

ToT ke Ky0, MTOKa3aHHBIN He TIAOKOM IpaHullell, a KYOUKaMH4 sideeK. Pa3HuIla He B MaHHLIX, a B
TOYHOCTH IT0Ka3a: M30I0BEPXHOCTh MHTEPIIOIUPYET MEXKAY Y3JIaMHU U BEITIIAOUT I1afgK0M, BOKCETb
TOKAa3hIBAaeT POBHO TO pa3pelleHie, KOTOPOe eCTh.

Bokcenu cTtpouT cueHa u mHCTpyMeHT 2.04. Ha Hux XKe mepxkarcs OyieBbl omeparuu 2.11:
Tejla PaCTepPU3yIOTCA B AUYEWKH, IOTOMY YTO OIlepallus Han syelKaMU Bcerga HaeT 3aMKHYTBIN
pe3ynbTar.

biaoyHass Mmogeilb

Cno¥ To4ek - IeHTPOUIoB OI0KOB, ¥ KaXK0M CBOU IoJisd: 00bEM G10Ka, COmepKaHue, TUI PYIHL.
3To mpuBHYHAs (GopMa TOACYETA 3aMacoB: MPOCYMMHPOBan OOBEMEI, B3BECHUJI COOEPIKAHWUS,
TIOJTYYMJI TOHHAXK.

HematoT 2.03 (3 ky6a)  1.03 (u3 rpuga mnacta). [lorpebnser 2.12: orbupaeT 6710Ku 060JI0YKOM
U CHUTAET II10 HUM CBOJIKy.

Brnounasi momenb rpybee Kyba II0 cBoel mpupope: 610K nu0o IIeTUKOM BHYTPU KOHTYpa, Iubo
1IeTUKOM CHapyxu. PacxoxkpgeHne o6béMa 6710KOB ¢ 00bEMOM 000JIOYKM - Mepa 3To rpyboCcTH, 1
2.12 ero neyaraer.

000/104Ka, OHA ZKe TeJjI0

C110# MOJIMT OHOB € BBICOTOH (MultiPolygonZ), rae KaxXX bl ITOJIUTOH - TPEYTOJIbHUK ITIOBEPXHOCTH
Tena. 3aMKHyTast 000JI0YKa OrpaHuYUBaeT 00BEM, B 00BbEM CUUTAETCS TOUHOM (POPMYIIOH 110 HEel
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 000JI0YKYM HET BHYTPEHHOCTH, ¥ 00BEM 1O
Hel He CUUTAETCS, a UHCTPYMEHTH €€ OoTKIOHSIOT. [Toje closed B aTpubyTax mMOKa3bkIBAaET 3TO 110
KaXaoMy Tely.

3apMCOBKH Ha pa3pe3ax

I[TonuroHsI ¥ TUHUU C HACTOAIIUMU Z, JiexXKalllie B IIJIOCKOCTU pa3pe3a. [10JIMTroH 9TO TeI0: KOIbI0
UAET 110 KPOBJIE BIIEPEN U I10 MOJOIIBE Ha3al, U U3 Hero 6epyTcs ABe noBepxHocTH (2.08). JIunusa
9TO OJHa NOBEPXHOCTH (2.10).

[TomokeHue pa3pe30B HUTOE He 3a0aETCs: OHO IIEJINKOM B TeOMEeTPHUH, 10 BepmnHaM. ITOCKuH
YepPTEXKHBIH pa3pe3 He TOOUTCs: V Hero X ¥ Y 9T0 KOOPAWHATH! Ha JIUCTE, @ OTMETOK HEeT BOBCe.
Tun reomeTpuu nonxkeH ObITE PolygonZ unu LineStringZ, a He Polygon u LineString.



CKBazKHHBI U MPOOBI

ToYKU C BBICOTON U YMCJIOBLEIMY HOISIMU. [17151 MHTEPIIOIAIINY BaXkeH He caM (HaKT TOYKY, a TO, YTO
HpOGbI OJ:[HOfI CKBAXHWHEI JIe2KaT CTBOJIOM: COCeOHu B IIOJIYMeTpe IIO CTBOJIY U B ONE€CATKAX MEeTPOB
BOOK. [ToaTomy npoBepka 2.05 yMeeT UCKIIIOUYaTh CKBaXKUHY IIeJIMKOM - OIleHKa 10 OHOM mpobe
JILCTUT MOLEJN B Pa3Hl.

IeMoHCTpaIMOHHEIN HaOop 2.09 memaeT U CKBaXWHEI BeepoM, ¥ 60PO3OLI IT0 MOIITHOCTH IIJIacTa.

Texkcrypa

KapTI/IHKa KapThI, HAaTAHyYTasd Ha IIOBEPXHOCTb B CIE€He: IIJIaH, KOCMOCHHMOK, ‘{epTé}K. 3TO
TOJILKO ITOKa3 - HUKAaKOro CYeTa II0 TEeKCType He I/I,E[éT, HO Ha HeU BUOHO, Kyla IIoIlagaeT MOOEJIb
OTHOCHUTEJIEHO HpHBbI‘-IHOfI KapTHUHKH.

ITpoBepouHYIO KapTy OJid noKa3a menaetT 1.08.

Macka o071acTH

ITonuroH, KOTOPEIM 00pe3aeTcs pe3yyIibTaT UHTEPIONANUE. MeXay pa3pe3aMy U 3a IIpenejiaMu
IaHHBIX IIOBEPXHOCTh HUOET TyHda, Kyda €€ IIpoBejla MHTEPIIONSIUs, ¥ MacKa IOBOPHUT, HOKyIa
sToMy BepuTh. B 2.08 u 2.10 MacKy MOXKHO 3a7aTh Ha KOHKPETHHIU IIJIaCT WUJIU IIOBEPXHOCTH, a
MOXKHO IOPYYUTh MHCTPYMEHTY B34Th 00JI1aCTh II0 CAMUM OJAHHBIM - BHIITYKIIYI0O 000JIOYKY CBOUX
mpob.

Macka TOnbKO 00pe3aeT MOBEPXHOCTD, U Y €€ Kpasi TEeJIO IIJIacTa YXOOUT BHU3 OTBECHOM CTEHKOM.
Ecnu mnact HOOJI2K€H BEIKJIMHUBATLECA K I'DaHUIIE, M3BECTHOM Ha IIJIaHe BMECTe C OTMETKaMu, B
2.08 eé mmogarT KOHTYPOM Ha IIjIaHe.

ITons1 pe3yabTaToOB

WmMmena momnel y CJI0EB, KOTOPBEIE CO3HAET MOAYJIL, JJaTMHCKHNE M OT f3bIKa He 3aBucAT. Ha HEX
CCHIJTAIOTCS BhIPAXKEHU S, ITOANUCH U CTUJIU, U IIPOEKT, COOpaHHEIHM B pycckoM QGIS, oTKprIBaeTCsa
B aHrIniickoM. B Tabnuie atpubyToB, B hopMax U B OKHe OIpefeleHUs BUAHEI IIONMIUCH II0Jei
Ha s3bIKe uHTepdeiica: 00béM, M3, KpoBJis miaacra, M, CogepzkaHue.

IMognucu 3amuceiBatoTcss ¥ B caM GeoPackage. ®aiiym pe3ynbTaTa, OTKPBITHIA OTHOENBEHO, 0e3
ITPOEKTa, TOKa3kIBaeT Te Ke MoAnucy. B ¢dain ugéT A3bIK, Ha KOTOPOM Pe3yJibTaT coOpaH.

ITomne, KOTOpOe IIPHUIIIIO CO BXOOa, MOOYJIb He IIOAIINCHIBAEeT U HE MEHMET. Ecmu Y BXOOHOT' O ITOJIA
€CTh IIOOIIKUCH, PE3YJIbTAT II0JIy4YaeT Ty XKe.

Ywucna B IONSX, CO3TaHHBIX MOOYJIEM, OKPYIIsaioTCcsa. KoopauHaTe, OTMETKU, OJIUHBEL U pa3MepPhI
uayT mo caHTuMeTpa. OOBEMBI, MacChl, COOepPzKaHUS W HEBA3KU [AepzKaT YeThIpe 3Haualllue
umdpEl, a 1eas 4acTb He OKPYTsgeTcs: 00beM 060mouku 39524.12 M3 3anuchiBaeTcst Kak 39524,
comepxkanue 25.3745 Kak 25.37, cogepxkanue 0.0045678 kak 0.004568. ITonst BXOGHOTO CJIOS HE
OKPYTJISIOTCS.

OKkHO nIpocMoOTpa

CneBa CIMCOK CJIOEB MPOEKTa C TajikaMu, CIIpaBa cileHa. OTMeTKa 3amaéT, YTO MOKa3hIBaTh.
CuuTtaeT ClleHy KHOMKa OOHOBJIEHMS, a HE caMa OTMEeTKa: Ha OONBIIOM IIPOEKTe mepecOopka
3aHMMAaEeT CEeKYHIH, U JeflaTh €€ Ha KaxKObIH IeTY0K He3aueM.

MeiIIiib: JIeBasi KHOITKA BpalllaeT, Koleco MpuOIuKaeT, cpemussa unu nesasi ¢ Ctrl copuraeT Bum.
[ITeryok mpPaBO¥ CTAaBUT IIEHTP BpAIeHUWs B TOYKY IOI KypcopoM. Ta Ke IOfacKa3Ka BUAHA MO
CIIEHO¥ IPU OTKPHITUU OKHA.



INTone Z x Ha mnallke - BepTUKaJIbHOE IIPEyBeINUeHNe, TO XKe, UYTO B CBOMCTBaxX CIeHH. EquHuIa
O3HaYaeT HaTypaJibHBLIM MaciITab.

CucreMma KoopauHarT

Crena pabGoTaeT B KOOpAMHATax IpoekTa. Homb CABUHYT K cepeguHe OXBaTa BCEX BUTMMBIX CIIOEB:
0e3 9TOro 4Yucia B IIeCTh 3HAKOB TEPSIOT TOYHOCTh Y BUAEOKAPTHI, ¥ MOJENIb HAUYNHAET OPOXKATh.

IITkama 1Mo BBICOTE OOHA Ha BCIO cleHy. OOIMM HOML ¥ OOIIMM MHOXKUTEJIb CUUTAIOTCS II0
BCEM BUOHUMEIM CJIOSIM Cpa3y U IIPUMEHSIOTCS OOWHAKOBO K pacTpaM, IIOJIMTOHAM, JIMHUAM U
ToukaM. [ToaToMy 3a60p pa3pe3a JIOKHUTCS Ha IOBEPXHOCTh, II0 KOTOPOM IIOCTPOEH, IPH TI000M
IIpEeyBEJINYEHUHN.

BepTHKaIbHOE NMpPEeyBeIHYeHHe PAaCTITUBaeT OTMETKU. DTO CITOCcOO CMOTPETh, a He CBOMCTRBO
OAHHBIX: IIJIACT B KUJIOMETPHI IO TIIOIIAAN M METPHI IT0 MOIITHOCTH 6€3 HEero CITIOIUBAETCS B OIHH.

CBOMCTBA CLIEHbI

OTKpBIBAIOTCSA KHOIIKOW Ha IUTalllke. Pa3gensr:

Bupg - mpeyBeludYeHHe, Pa3HOC CJIOEB IO BePTHUKAJM, 00INas MPO3PavyHOCTh ITOBEPXHOCTEH,
CTOpPOHA TEKCTYPHI, Ipefiesl BePIIUH B CIIeHe.

OOpe3Ka - 110 KOHTYPY, 110 OTMETKE U II0 IOBEPXHOCTSM. BCE, 4YTO CHapyXu, He ITOKa3kBaeTCs, a
cpe3 Tejla 3aKpPBIBAETCS KPHIIIIKOM: BUAHO CEYEeHMe, a He U3HAHKY.

OdopMaeHne - OTMBIBKA, TPAOUEHTHHIN (POH, criaxuBaHue KpaéB. OTMBIBKA HE YKpalleHUE:
IIOBEPXHOCTDb, PACKpallleHHasl ITKajod, PUCYyeTCsI OOHUM IIBETOM BepIINH 0e3 CBeTa BOBCE, U
penbed BHYTPU OOHOTO OTTEHKA Iponapaet. ['pammeHTHHN (GOH BKITIOYEH 10 YMOITYaHUIO.

y I'Puga IJIaCTOB KaHa/I BBICOT YHMTAaEeTCAd KaK MEeCTO B CTOIIKE: KaHaJl KPOBJIM ITOKa3kIBae€T 3TOT
IIJIaCT U BCe, 4YTO HU2KE, KaHaJl IIOOOIIBEI - 3TOT IIJIaCT U BCé, YTO BHIIIIE.

Tena ocBeliaioTcs TpeMs UCTOUHUKaMU. OOHUM UCTOYHUKOM BCE, YTO OT HET'0 OTBEPHYTO, YXOOUT
B TeHb IIeIMKOM, a y Tejla IJjlacTa TaKWUX I'PaHel IIOJIOBHHA - OOKOBBIE CTEHKM W IIOIOIIBA, - U
ClleHa BBIXOOUT TEMHOM. OCHOBHOM MCTOYHUK PHUCYET (HOPMY, BTOPOM CBETUT C OPYTrOod CTOPOHHI
BIIOJICHUJIHI, TpeTI/Iﬂ CHHU3Yy He HaéT IIPOBAIUTLECSA HU3Y. V OTMBIBKH UCTOYHUK OCTAETCS OOWH: TpeMsd
OHA BBIXOOWUT IIJIOLIEe, 1 penbe(b BHYTPH OOHOI'O OTTEHKaA IIIKaJIblI YUTaeTCsA XyXKe.

KoopaouHaTHBINH KOPOO HacTpauBaeTCs MOJ 3agaydy:

* PéOpa: Bce mBeHalaTh, TPU OCHU M3 yIJla Hadajla, Kak Ha yepTexe, unm 6e3 pédep. Tpu ocu
He 3aropaxuBalioT TeJlo.

* IMTognucu K OIMAKHHUM: IIPU IIOBOPOTE CIIEHHI AENIeHus M MOIAIMNCU IepexodsT Ha pebpa
CO CTOPOHBI KaMephl M He IPSYYTCS 3a MOJenbio. BepTuKanbHasi OCh ITOOIIHMCHIBAETCS IIO
6okoBoMy pebpy, uToOLI He BCTaBaTh nepeqn TesoM. ClieHa IIpU 3TOM He IlepecoOupaeTcs.
Be3 rankm mognucu CTOAT y Hadajla KOOPOUHAT, KakK B BRIrpy3kKe GLB.

* CeTKa Ha IIOJIy, CTEHaX UJIX U TaM U TaM, U €€ miar.

 IIar me/IeHHH B IJIaHe U 110 Z oTHeNbHO. Homb 6epéT KpyTiIklii Iar OT pa3Maxa, Ha pa3pese
OOBIYHO 3a[al0T IIar 110 OTMEeTKaM, Harmpumep 50 M.

* MHOXHWTE/Ib MOAIMHUCEeH B myaHe U mo Z. [leleHus CTOSAT Ha MeCTe, MEHSeTCs YHCIJIO B
moanucu: 0.001 maét KumomMeTpsl, -1 Mo Z maéT riayOouHy HOJI0KUTEeIbHEIMU YHCIIaMH.

OxBaT KOpoOa - CBOM TI'paHUIIEI BMECTO OXBaTa CIIEHBI, IO KaXXAo¥ ocu oTmenbHO. Kopob c
KPYTJIBIMKM KpasiMH M OJMHAKOBBEIM Ha HECKOIbKUX CHUMKax. OCb, TOe «ao» He OO0JIbIIe «OT»,
ocTaérca mo cueHe. KHomka «B3sThb 0XBaT CIeHBEI» 3allONHAET T'PAHUIIEI 0XBATOM MOCIenHeM
cOOpKH, Jasbllle UX YIOOHO OKPYTIUTh.

Bce HacTpOUKM COXPaHSIOTCS B IIPOEKT.



IlenTp BpameHusi

CueHa KPYTHUTCS BOKDPYT IleHTpa OXBaTa IAHHEIX, U OCMOTPETb OTHENIbHYIO AeTanb 3TUM He
BBEIXOIUT: OHA ye3XKaeT U3 Kaapa OpicTpee, YyeM roBopauuBaeTcs. IleT40K mMpaBOH KHOMKOH
110 CIIeHe TIEPEHOCUT IIeHTP BpaIlleHus B Ty TOYKY, Ky[aa IToKa3aJiu.

KapTuHKa npu 3TOM He MeHsIeTCsI: MECTO KaMepPhl CYUTAeTCsI OT IIeHTpa, YOaleHus U OBYX YIJIOB,
IIO3TOMY IIPOCTOM IIEPEHOC IIeHTpa yBEJ OBl BUA. 30eCh yHajleHHe W YTIIbl IIePEeCUYUTHIBAIOTCS
o0paTHO, ¥ KamMepa OCTAETCsS POBHO TaM, T'Ie CTOsjIa. MeHseTCs TOJIPKO TOYKa, BOKPYT KOTOPOM
TIOUOET BpallleHue.

[lenmyok nmpaBo¥ 3a HmpeeIaMH IUIOHIAJAKH JaHHBIX BO3BpalllaeT I[eHTP Ha BCIO CIEHY - 9TO
U eCTb «IIOKAXM BCE». A IETY0K MUMO O0OBEKTa, HO BHYTPH IUIOIIAAKM, LIEHTP HE TPOTAET: 3TO
OOBIYHEBIN HEIOJIET PYKHU 110 TOHKOMY TeJTy, ¥ COPOC TaM BHITJISAAEN OBl KaK CAMOBOJILHBIM VX0 BUMA.
I'paHuIa IpoBegeHa C 3allacoM B YETBEPThH OXBaTa.

Ecnu ciieHa 3aHMMaeT BeCh KaAip ¥ MUMO IJIOIIAIKM He MENKHYTh, eCTh TYHKT IleHTP BpallieHust
- BCS1I CIleHa B MEHIO CIIHCKa CILIEHHI.

IMopsimok misg ocMoTpa OeTajiu: IMOMJIeTEeTb K CJI0I0, IIEJIKHYTh HpPaBOM II0 HYXXKHOMY MECTY,
BKJIIOUUTH 00JIET. BpallieHre moUaeT BOKPYT BHIOPAHHOM TOYKH.

ITpaBasi KHOMNKA 3aHSTa TOJBKO IETYKOM 0e3 OBMXKEHHS: IepPeTAaCKHBaHueM e€ IO-IIpexXHeMY
3abupaeT KaMmepa. B pexuMe pHCOBAHUS IIpaBasi OTMEHSET IIOCIEOHIO BEePIIUHY, X [IeHTP TaM
He IIepPeHOCUTCS.

ITognereTrs U 00JIeTEeTH

[To mpaBoO¥ KHOTIKE Ha CTPOKE CITMCKa CileHH ecTh [ToaieTreTs u 00/1eTeTh TEKYyIIHH HeHTp. Ha
OO0MBIIION TIJIOLUIaiKe MeJIKM 00BheKT UCKaTh HeUeM: OH 3aHUMaeT IIUKCeb, a BpallleHue BOKPYT
00111eTO LIEHTPA CLEHHl €r0 TOJIBKO yBOOUT. [IOONIET MEePEeHOCUT LIEHTP BPALleHUs Ha CaM CJIOU U
O6epéT ynmajeHWe KaMepHl II0 eT0 OXBaTy.

O06iéT HMYEro He HABOOUT: OH KPYTUT BOKPYT TEKyIero meHTpa. HaBoguch OH caM Ha CIIOH,
BLIOpPAHHBIN IIeTYKOM EHTP CTUPAsics Obl, ¥ IMOCJIeTHUN 1Iar OCMOTPa OTMEHSJT OBl TPEeObIAYIIINHT.

OxBaT 6epEeTCcs U3 CJI0S ¥ IePEeBOOUTCS B KOOPOUHATHI CIIEHHI: CIleHa XKUBET COBUHYTOMH, €€ eHTP
CTOUT B HyJIe, ¥ OXBAT, B3SITHIH KaK €CTb, yBEN ObI KaMepy MHUMO Ha BECh CIIBUT.

CBoOHCTBaA CJI0s

OTKpBIBaIOTCH OBOMHBIM IIEJTYKOM IIO CJIOIO B CIICKe. [I0Ka3kIBAIOTCS TOIBKO Te IIOJIS, KOTOPHIE
pa60Ta10T B BI:I6paHHOM pexKnmMe: y U30IIOBEPXHOCTHU OOHH, Y BOKCeNen Oopyrue, y CTEHKH TPEThHU.

PeXuUMEI pacTpOBOTrO CJIOS: IIOBEPXHOCTh, TEJIO IIJIaCcTa, U30IIOBEPXHOCTH II0 KyOy, BOKCENU IIO0
KyOy, CTeHKa 10 JIMHUY, 00hEMHAs 3aIUBKa.

OTKyma OepéTcsi mBeT

CueHa CIIpalliyBaeT IUBET Y CaMMUX NaHHBIX, B TAKOM IIOPAOKE.

INepBBIM YuTaeTcs moje color, eCam OHO €CTh B cjioe. 3HaYeHUe nuiieTcsa Kak #RRGGBB, rogaTcs
KOpPOTKas 3aluCh U Ha3BaHUe lLIBeTa. Tak MOCTYIaloT MHCTPYMEHTH Isoliner: nBeT mimacTta yxe
IIOCYUTAH I10 CIPAaBOYHUKY, TEM XKe, UTO U Ha YyepTexke.

Ecnmu mons Her, Oepé€Tcss CHUMBOJIMKA CJIOS - Ta, YTO BHOHA B mepeBe cimoéB QGIS. ILiset
CIIpallIMBaeTCs Ha KaXKObKW 00bEKT, ITI0O3TOMY KaTeropuu 1 rpaganuu padortarT. Kiacc, CHSATHIN B
7ereHne, He PUCYETCS BOBCeE.

Ecnu HeT HU TOTO HU apyroro, CIIOU PUCyeTCsa OoHHUM IOBETOM.



Y Ten BMecTe c IIBeTOM OepPETCA U HeIIPO3padHOCTh: ajibda IIBeTa CUMBOJIa, eT0 HelIPO3PayHOCTh
U HEeIPO3PadyHOCTh CJIOSA U3 CBOMCTB, KaK Ha KapTe. Tak Kiacch BoKcesnel us 2.04 gmenaroTcs
IIOTyNIPO3PaYHLEIMU B CTUJIE CJI0s. [IJIOTHEIE Tejla PUCYIOTCS MEPBEIMU, IOYIIPO3PaYHEIE TTOBEPX
HUX, TI09TOMY CKBO3b NIPO3pPadyHyi0 OOOJIOYKY BHUOHO TO, YTO BHYTpHU. IIpO3pavyHOCTH CJIOSI B
CBOMCTBAX CIIeHH YMHOIKAaeTCs Ha IPO3PavYHOCThb CTUJISA.

JInauu TpydaMu

DKpaHHas JIMHUS PUCYETCS MIMNPUHON B MUKCEIN U BHITJIAOUT OOUHAKOBO IIPpU JII000M yHoaleHUU
KaMepEl, IO3TOMY TOJIIIMHOM OHa HHUYETro He IMOKa3blBaeT. B cBOMCTBaxXx NMMHEUHOIO CJIOS €CTh
noka3 TpyOo#: y TpyOrl fuaMeTp B MeTpaX, ¥ 3HaUYEHUe I0JIT YUTAETCS pa3MepoM, KakK Ha KapTe
MM PUHOMN JTUHUMN.

ITone ToMIMHBI TPYOBI - YKCJIOBOoe ToJjie. HawMeHblllee 3HadyeHue paét [IuamMeTp OT,
Haubosbiiee [dumaMerp mo. Be3 monsa Bce TpyObl cios monydaioT duamerp mo. IIkana
TOJIIIHUHBI I10 IJIOIIAaN CEUYEHUS [eJlaeT IPOIOPLUOHAIPHOM 3HAaUYEHHIO IIJIONIaAb, a He fHaMeTp:
rina3 4yumraeT TPyOy miomanmbio, W OoJblne 3HaveHUs He 3abuBaioT KapTuHKy. Illkama 1o
OuaMeTpy fejlaeT IPOMOPIMOHATBHEIM THaMeTp.

LIBeT 1 TPO3PaYHOCTE TPYOB! 6EPYTCS U3 CTUMSA CJ0S, KaK Y TEJI, TO9TOMY OOWH MOKa3aTeJTh MOXKHO
IIOKa3aTh TOJIIIUHOM, a OPYTrou 1BeToM. TpyObI CJ10 COOMPAIOTCS B OOUH MEIII, Ha H3JI0MaX CTeHKa
COXpaHsieT TOJIIIMHY U CTHIKH UOyT 0e3 miened. Ha CJI0SX C COTHSIMH THICSY BEPIIHUH I'PaHel mo
OKPYZKHOCTH CTAaHOBHUTCSI MEHbIIIE, YTOOHI CIleHa Bpallanachk 6e3 3agepXkKexk.

ITpumep nnsg mpobwt menmaeT 2.16: peyHass CeThb, TTle pacxo PaAcTET BHU3 II0 TEYEHUIO B AECATKU
pas.

N30110BEepXHOCTH U BOKCE/IN

Ky6 3HaueHwi - 3TO MHOTOKAHAJILHBLIN I'PHUM, TIe KaHajll 9TO TOPU30HTAILHLINA YPOBEHb. Takue
IUmyT uHCTpyMeHTH 2.02, 2.06 u 2.07.

000/104KH TaO/IUIIEeH

CTpoka Ha ypOBEHb: YPOBEHb, IIBET, HENPO3PAauYHOCTh, rajlka MHoKas3a. IlycTass siueilika OepéT
aBTOMaTHUYECKOE - IIBET 110 HOMePy 000JI0YKH, HEITPO3PAaYHOCTh PacTET HapyXKy. [lycTas Tabmuia
9TO OTCEeYKa M ofHa 000JI0YKa.

LBet BI:I6I/IpaeTC5{ OBOMHBIM HIETYKOM, CTPOKa yHaJlideTCda HpaBOfI KHOIIKOM, HOBAsI IIOSIBJISIETCS
caMa, Korjga 3allOJIHEHa IIOCJIIEOHAAd.

BryTpeHHME 000JI09KKM PHUCYIOTCS PaHbIIE HapyXKHBIX: HAPUCOBAaHHAsS MEePBOM 3aKpPHIBAeT COOOM
TO, YTO 3a HEeH.

KpsbInika Ha Kpam Kyda

3aKpbIBaTh BHIXOI HAa KPa# Ky0a CTaBUT KPHIIIKY TaM, TAe TeJIO YIIMPAEeTCs B 'PAHUILy Ky0a HiIx
B 006/1aCTh, IOTAIIEHHYIO 0TCEUKOM. be3 Heé 06010YKa He3aMKHYTa: TEJIO BRITJIIIUT BCKPBITHIM, U
00BEM I10 HEMY He MOCYUTaTh. [10 yMOTYaHUIO BHIKIJTIOYEHO.

JucrtKa

CrirakuBaHHE CaXkaeT CTYIIEHH OT s4eeK Kyba, oTOPOC KYyCKOB MejIb4e yOupaeT MejKue
0o0prIBKU. OOpPHIBKM OTOpAcHIBAIOTCS [0 CriIa’XKWBaHUS, WHa4de OOPBIBOK 3aTATHUBAeT K celbe
cocefel, U ImocJjie yaaJeHus OCTaeTCsA BMATHUHA.

CrmazxkuBaHUE CIeTKa Y2XKHUMaeT TeJio, II0O3TOMY IOJId HO,E[C‘-IéTa o0BéMa 6epHTe HeCTJIazKe€HHOe€.



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.

B nnmane GLB xpaHUT COBUT OT TOYKM Hadaja, KPyTrJIo#d OO KUJIOMEeTPa, @ OTMETKM HacCTOsNIe.
Yucna B GLB cemu3HauHble, 1 Ha KoopauHaTte 6 400 000 mx TOYHOCTH - HOJIMETpPa: MOOENb
mpu noajé€Te Apoxkasa Onl. Toyka Hadama M CUCTeEMa KOOPAWHAT 3allMCaHBl B MeTafaHHBIX
datina, mo HuUM r1ob6yc CTaBUT MOAEb Ha MECTO, @ HacTosAIlasi KOOpAUHAaTAa - CABUT TIJIIOC TOYKa
Havasna. Touyka Haydaja MUUIIETCHA ¥ B CTPOKeE IIOJ CLIeHOM mocie BHTrpy3Ku. Blender u 6pay3epHiie
IIPOCMOTPIIMKY MOKa3kIBAIOT MOIENE V HYJIs, IIeJINKOM.

STL u OB]J pmns CAD, rome HyXHa 3aMKHyTas 000Ji04Ka, M3 KOTOPOM mejawmT Teo. Kopob
U TIOATIHUCHU Tyda He HMAYT, OTMETKH HacToslue. B uTore coolImaeTcsi, CKOIBKO TeJjl BBIIIJIO
3aMKHYTBEIMU: He3aMKHyToe CAD mokaxKeT MellleM, HO TeJIOM He CHeaeT.

BpaimeHnue u chbéMKa

K#omnka BpallleHHsI 00XOOUT MOMeJIb KaMepo, IIOBTOPHOEe HaXkaTue ocTaHaBiaubaeT. CileHa Ipu
9TOM He ImepecoOupaeTcs.

KHomKa ChEMKM mULIET MOJHBINA 060poT KagpamMu PNG B BEIOpaHHYIO IMAMKy - TPUALATEL IIECTh
KagpoB II0 OecsATh rpagycoB. CKIaAgsBaTh UX B BUAEO0 MOOYJIb He O€PETCS: I 3TOT0 €CTh TOTOBLHIE
CpencTBa.

NHCTPYMEHTHI

Bce onu B manenu O6pabotky, B rpynnax 1. IInacTt u 6;1094Hast Momesib 11 2. 3D-HHTePIOJIsIIHs.
Huxe - 4TO menmaeT KaXXObIM M YTO 3aHal0T €ro IoJIs.
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1.01 CoOparts rpupg miacra

ITone YTo 3amaeT

Kposasa (pacTp) I'pun kpoBnu nnacta. OTMETKH B MeTpax, miar
U OXBAaT AOJI2KHBLI COBIIafaTh C IIOAOUIBOM:
UHa4Ye MOIIHOCTh CUMTATh HE 110 YeEMY.

IMomomBa (pacTp, He0OdsI3aTeJILHO) I'pup noporBel. TaM, Ioe MOAOoIIBa BHIIIIE
KPOBIIH, MOIITHOCTh BEIXOOUT OTPULATEILHOU U
ssYerKa YXOOUT B IIPOMNYCK.

ITogomiBa Ha OTMeTKe, M IOCTPOUTH MOBEPXHOCTH BHU3 OO MOCTOSTHHOU
orMeTKu. Tak u3 LIMP nionniy4aeTcs Tero,
KOTOpPOEe MOXKHO BHIYUMTATh U IepeceKaTh:
oTpaboTaHHBIE YYAaCTKU Kaphepa, OTBamkbl. Tam,
roe nmoBepxHocTb HE BBIIIE oTrMeTKH, Temna
HEeT, U TaKue SYeHKH OOHYISIOTCS - MHaue
00BEM cumTasics OBl C OTPHUILIATEIbHOM
MOIITHOCTBIO.

Wi MOIIHOCTH BHHU3, M IJocTpoUTh BHU3 HA IIOCTOSHHYIO MOIIIHOCTh OT
caMoOM ITOBEPXHOCTHU. ['oguTCSA OIS Cllosg
PaBHOM TOINIVHBI: BCKPHIIIA, IOYBEHHEIN CJIOH,
OTCHITIKA.

IMapameTpsl (pacTpsbl, OepéTcst KaHana 1) IOIIOTHUTENBHEIE TPUAEL, KOTOPBIE JIATYT
OTOENbHLIMU KaHajlaMHU: COOepKaHue,
TIJIOTHOCTB, MOMeH. bepéTcs mepBhIi KaHanl
Kaxmgoro.

I'pug mmacra MHorokaHanbHBIM I'PUA: KaHanl 1 KPOBJis,
KaHaJl 2 IIOMOIBa, JalbIlle ITapaMeTphl. ITOT
TOPSIAOK YHUTAIOT BCE OCTAIbHbIE MHCTPYMEHTHI
U OKHO ITPOCMOTpa.

Kanan KkpoBiau Kanan kposnu B ucxogHoM rpuze. HyxkeH,
KOI'7Ia KPOBJIS JIEXKUT HE IIEPBEIM KaHalIoM, a
BHYTPH MHOTOKAHaJILHOTO.

Kanayl mogomBbI Kanan nmogomBe B uCxogHOM rpuge. HyxeH,
KOT'[la IOMOIIBa JIEXKUT BHYTPHU
MHOTOKaHaJIbHOTO.

Korga nomomsbl HET

CpéMKa HaéT MOBEPXHOCTh, @ BEHIYUTATh M MEePEeCeKaTh MOXKHO TOJIPKO Tena. [103TOMY ITOHOIIBY
pa3pelleHo He 3aiaBaTh PacTPOM: OHA KIAmEeTCsS Ha IIOCTOSHHYIO OTMETKY MJIM CTPOUTCS Ha
TIOCTOSTHHYIO MOIITHOCTh BHU3.

OTMeTKa ToguTCs OJIs HMOOCYETa Hal YPOBHEM: OOPT Kaphbepa, OTBajl, 00bEM Had TOPU3OHTOM.
[TocTosiHHASsT MOIITHOCTD - AJISI CJIOS PAaBHOM TOJIIIWHBI: BCKPHIIIAa, IOYBEHHBIN CJIOM, OTCHITIKA.

TamM, rme MOBEPXHOCTH HE BBIIIE 3aJaHHOM OTMETKH, Tejla HET BoBce. Takue s4yelKu 00HYISII0TCS,
a MX YHCJIO IeYaTaeTcs B XKypHal. CUuTaTh UX C OTPUIIATEIbHON MOIIHOCTBIO HENTb3sI: 00BEM OT
9TOT0 YMeHbIancs Obl, a Ha [ejie TaM IPOCTO HUYEro HeT.

YTO € 3THM JejiaTh OajJIbIIe

Cob6pannniit rpun npuaumaior 1.02 (06bEM u 3amachl), clieHa (pexum «Temo mimacta») u 2.13
(3aMkHyTas 060049Ka aysi OyJIeBHIX OIlepalluii ¥ BEIOOPKH).
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1.02 KanbKyjJIsaTOp IUIacTa

TTone

YTo 3amaéT

I'pun nnacra (kaHaa 1 KpoBiisi, KaHas 2
IMOJOIIIBA)

Kanan kpoBiau

Kanan comepxkaHusi (Imycro - 6e3
cogepzKaHHusA)
IImoTHOCTH PyasbI, T/M3

KoHTyp moacuéra (II0JIMIOHBI,
Heo0s13aTeJIbHO)
I'pua U1acTa C MOIIHOCTHIO M 3allaCaMH

Otuér (HTML)

I'pup nnmacta u3 1.01. ITepBbil KaHaI KPOBIIS,
BTOPOM MOJIOIINBA, 10 HUM U CUUTAETCS
MOIITHOCTb.

Kanan kposnu. ITogoIiBou cuuTaeTcs
CIIeOyIOUINM 3a HUM: TaK YCTPOEH I'PUL IIJIacTa.
Y MHOTOMIJIACTOBOTO I'PHOa 3TO BEIOOP ITacTa -
paHbllle MOJT4a CUUTAJICA IIEePBHIU.

Kanan comepxkanus. I1yCcTo 03Ha4YaeT CUUTATh
TOJIBKO OOBEM M MOIIHOCTb, 6€3 3aracos.
ITnoTHOCTE Pymbl. Ha Heé yMHOXKaeTcsT 00BEM,
4TOOHI MOJIYYUTh MaccCy: 0e3 Heé B OTUETE
OynyT KyOoMeTpEL, a He TOHHEI.

ITonuroHEl, 3a IIpegenaMu KOTOPHIX SYEeHKU B
TIOOCYET HEe UOYT: ITOACYETHRIN OJIOK,
JINIIeH3NOHHAs TIJIOIadb.

Tot ke rpup macrta ¢ moOaBJIEHHEIMHA
KaHaJlaM{ MOIITHOCTH U 3aracoB Ha SYeUKy.
CBopka 1o KOHTYPY: IIjIolanb, 00bEM, Macca,
cpenHee comepxkanue. OTKPHIBAETCS B
O6pays3epe.

1.03 I'pup r1acTa B 6JI0YHYI0 MO€E/Ib

Ilone

YTo 3amaeT

I'pun nnacra (kaHaa 1 KpoBiisi, KaHasx 2
IMOIOIIIBA)
IInoTHOCTH Pynsbl, T/M3

Koutryp mogcuyéra (IIOJIMrOHBI,
Heo0sI3aTe/ILHO)

Biao4yHast Mogenab (IeHTPOUIbI)
Kanaa miaoTHOCTH (ITyCTO - Oparsb
3HAYEeHHe BbIIIIe)

C/10€B 110 BepTHKAJIH (IejIeHHe KOJTOHKH)

I'pup nnacta u3 1.01. Konorka Mexny
KPOBJIEHN U MOAOIIBOM AETUTCS Ha OJIOKH.
II71OTHOCTE PYOBI, €CJIN €€ HET OTOEIbHBIM
KaHanoM. Ha Heé€ ymMHOXKaeTcst 00bEM Gr10Ka.
IMonuroHEl, 3a IpegeiaMyu KOTOPHIX OJTIOKH He
BBITPY2KAIOTCSI: TTOICUETHRIN OJIOK,
JTHUITeH3UOHHAS MIIIOIIalb.

Touka-nieHTPOU Ha OJIOK C pa3MepoM,
06bpéMOM 1 Maccoi. [lanbiine paboTaet
OOBIYHELIN BEKTOPHEIH ammapaT QGIS.

Kanan nnotHocTtu B rpuge. Ilycto o3Hagaet
OpaTh OOHO 3HAYEHHE, 3aJlaHHOe BHIIIE, Ha
BECH IJIACT.

Ha ckonbko 6710KOB OeIUThH KOJIOHKY 110
BepTukanu. OpuH 610K maéT momesb 6e3
BEePTUKAILHON Pa30UBKY, a MOIITHOCTS IIJIacTa
TOTIA BCSI YXOOUT B OJUH CIJIOH.

MHOI OII/IACTOBBIH I'PHJL

Y rpupa u3 2.08 map KaHaIOB CTOJIBKO, CKOJBKO IacTtoB. MHcTpyMeHTH 1.02 u 1.03 cuuTarmT
OIOWH mnnacT, TOT, 4Ybs KPOBJIA BhIOpaHa KaHanoM. PawHbllle Mojidya Opasicsd IepBBIM: YUCIA
BBIXOJMJIN BEPHBIE, HO He IIPO TOT IIJIaCT, O KOTOPOM AyMaeT YelOBeK.

Kanan comepaHus Ipu 3TOM He MOXKeT OBITh KPOBIEW MM IIOOOIIBOM. Ha MHOTOIIIaCTOBOM
rpuae TPEeTUM KaHall - 3TO KPOBMS CJIEOYIOIIero IjlacTa, ¥ COfepzKaHWe BHIIIIO OBl PaBHBIM
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OTMETKE: MUHYC OBECTH COPOK CEMb «IIPOLEHTOB» KW OTPHULATEJIbHBIE€ 3allaChkl MeTajljla. Taxkoi1

KaHaJl Tereph OTBEPTAETCS C O0BSICHEHUEM.

1.04 IToBepxHocTHu B 3D (Me1n)

ITone

YTo 3amaeT

IToBepxHOCTH-TPHUABI
MacmTab Z (BepTHKa/IbHOEe
npeyBeInYeHHue)

Cmemenue Z

Pa3noc mo Z (mrar Ha KaxKIbIM
CJIedYIOUIHH I'PHI)

IMIanka s meare (2DM)

IIpopexuBanue y3/10B (KaxkaeId N-i)

Kanas BeICOT (Z)

I'pugel, KOTOPEIE HAOO OTHAaTh MelleM. KaxXKabii
CTaHOBHUTCS OTHENIbHBEIM (aiinoM 2DM.
BepTukanrHOe nipeyBenuyeHue. I1nact B MeTp
Ha IUIoIIanu B KujpoMeTp 6e3 Hero He
pasrnsaneTh, HO 00BEM IO TAKOMY MeITy
CUUTAaTh y2Ke HeJb34d.

CoBur Bcex OTMETOK II0 BepTukanu. Hyxkes,
4TOOH Pa3HECTH MJIACTHI CBUTHI U YBUOETH UX
TI0 OTOEJIbHOCTHU.

Pasnoc noBepxHOCTEU 10 BepTUKanu. [Inacter
CBUTHL MHaYe JIeKaT BIJIOTHYIO U CIIOPAT 3a
TIyOuHy.

Kynma monoxkuTth ¢aiinel. UMms ¢aiina 6epeTcs
OT UMEeHU T'pua.

[TpopexuBanue y3n0B. Kaxkawiii BTOPOU y3eil
9TO BUYETBEPO MeHbIIe TPEYTOILHUKOB, a
¢opma 1macTa Ha rias Ta xe.

Kanamn ormeTok B rpuge. 114 rpuga mnjaacra
9TO KPOBJIS UJIU IIOOOIIBA, CMOTPS 4YTO
TIOKa3bIBaTh.

1.05 [TomeHsbI B KaHaJI IlacTa

ITone

YTo 3amaeT

I'pupg macra

ITo1uroHsl JOMEHOB

I'pung mnacra ¢ KamajaoMm domain

IToxe Koma moMeHa (YHCJIO,
HeoO0s13aTeJILHO)

I'pup mnacta, K KOTOPOMY m0OaBUTCS KaHaI
IOMeHa.

[MTonuroHEI HOMEHOB: COpTa PYLEl, y4aCTKH,
30HEHL. fueliKa noiry4daeT KOO TOIO JOMEHa,
BHYTPb KOTOPOTO II0Iaja.

ToT xe rpun ¢ o6aBIeHHEIM KaHaaoM domain.
[ansiie 1o HeMy QUIBTPYIOT IOACYET U
KpacsrT CIeHy.

Yucmnosoe noje ¢ KogoM noMmeHa. Ilycto
O3Ha4YaeT HyMepOoBaThb IIOJIUTOHEI 110 IIOPSKY.

1.06 Pa3HoCTH 3amacoB (CIIHCaHHe)

TTone

YTo 3amaéT

Monens «ObI10» (IIEHTPOUIHI)
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brouyHas Momenps Ha Ha4daJso Imepuoma.
CpaBHeHMEe UIET 110 COBHamalommuM 610KaM,
m03TOMYy 00€ MOIeNnu OOJIXKHEI OBITh COOPaHbI
Ha OOHOU CeTKe.



ITone

YTo 3amaceT

Mogenb «cTaaxo» (IEeHTPOUIbI)

Pa3HoCTh (11€eHTPOUIBI)

ITosie 3amaca

Brounas Mmomenpb Ha KOHeIl mepuoma. brok,
KOTOPOT'O B HEM HET, CUUTAETCS
0TpaboOTaHHBLIM IIETUKOM.

HenTpounsl ¢ pa3HOCTHIO IO KaXa0oMy OJIOKY.
CyMMa IT0JIsI IO CJI0I0 U eCThb CIIMCaHue 3a
mepuof.

ITone 3amaca, Pa3HOCTh KOTOPOT'O CYUTAETCH:
macca, o6bEM, MeTasl.

1.07 Co3maThs NpuMep JaHHBIX (IeMo0)

TTone

YTo 3amaéT

ITpumep

OxBaT (0OKHO BHa) - pa3MellleHHue u
pa3mep
Mo1IHOCTS, €[1. KapThl

Pa30ueHue Tea miacra (a4eex 1mo
CTOpPOHE)

BoigaTrs Kak TIN (TpuaHryIMpoBaTh)

Temo (memMmo)

OTMeTKa 3ajieranusi (Imomomisa), e.
KapThbl
II)macTOB B CBHTE

YT0 UMEHHO CO3JaTh: TeJIO IJyIacTa, CBUTY
CKJIa@YyaTHIX MJIaCTOB, Ky0 MU TeTPasmp.
KapTa mns TeKCTyphl BEIHECEHA B OTHEIbHBIU
uaHCTpyMeHT 1.08.

Kyna nmonoxuths npuMep U KakKoro pasmMepa.
IIycTo o3HauaeT B34Th OXBAT OKHA BHUIA.
MOIIHOCTS IIJIacTa B egUHUIIAX KapTel. OT Heé
3aBUCUT, BUOHO IU TEJIO IIPU OOEIYHOM
BepPTUKAJILHOM MacIiTabe.

Ha ckoJbKo siueek OeluTCs CTOPOHA Tela.
Menbye 3HAYUT ITaBHee ¢opMa u OOJIbIIe
TPEYTOIbHUKOB.

TpuaHrynupoBaTh Teno. be3 3Toro BEIXOOAT
YeTHIPEXYTOJIbHEIE TPAHU, KOTOPHIE HE BCIKUM
IPOCMOTPIIHUK ITOKaXKeT.

C1ol ¢ TenaMu: IMOJIUTOHEIL C Z, TOOHBIE IJIS
CIIeHHI ¥ I IOoAcYeTa 00bEMa.

OTmMmeTKa nomoIiiBel. CBUTa CTPOUTCS BBEPX OT
Hee.

CKOIBKO I1acToB B cBUTEe. KaxkKObIi JTOXKUTCSA
CBOUM T€JIOM CO CBOUM COOEp>KaHUEM.

1.08 KapTa g/1s1 TEKCTyphI (IeMo)

TTone

YTo 3amaéT

OxBart (ecju rpua He 3aJaH)

Kapra: mo oxBary rpuga (pactp)

Kapra (memo)
Kapra: cTopoHa KapTHHKH, MHKCEJIeH
Kapra: KJIeTOK KOOPIHHAaTHOM CeTKH

KapTa: mojie# nmiacTos

['pauuIlel KapTel, KOrga rpun He 3agaH. IlycTo
O3HayvaerT B3SATh OXBaT OKHA BUAA.

Pactp, no oxBaTy KOTOPOTO fmejlaTh KapTy.
HyxeH, 9TOOH TEKCTYpA JIerjia POBHO Ha
CYyLIECTBYIOIIUY I'PUL.

KapTuHKa 01 TEKCTYDPHL: €€ MOXKHO HaTAHYTh
Ha NOBEPXHOCTh B OKHE IIPOCMOTpa.

CTOpoOHa KapTUHKU B IUKCeNAx. Kpynuee
3HAQUUT YE€TUe TeKCTypa U Taxesnee Gai.
CKOIIbKO KJIIETOK KOOPOMHATHOM CETKH
HapuCcoBaTh Ha KaprTe.

CKOJBKO II0JIeH IIJIaCTOB HapUCOBATh Ha KapTe.
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2.01 [IeMmoHCTpAIITHOHHbIE CKBAaKHHBI B 00bEMeE

ITone YTo 3amaeT

Tnn 3anexu IInacT co cKIagKou U IafeHueM IIOKa3blBaeT
TJIaBHOE: TOPHU30HTAJIbHBIE YPOBHU Ky0a PeXKyT
3ajiexkb MonepeK. JInH3a U30TPOMIHA U IIPOIIle
BCeX, XXuJjia 3T0 0OpaTHBIM KpaliHUM cioydai.

CKkBaxXuH CeTb CTPOUTCS CO COMBKOM, a He MPaBUIILHOM
CEeTKOU: MpaBUJIbHAS HAET UHTEPIOISILUN
CIIUILIKOM JIETKYIO 3a7ayuy.

[IauHa IpoObI, M ITpo6a mymHHEE MOLIHOCTH 3aJIeKU IIPOITYCTUT
eé Mexny 3aMmepamu. Ha mmacTe B mBaaIlaTh
I1eCTh METPOB [E€CATh METPOB 3TO y2KEe MHOTO.

OxBaTt II0UIAAKH ITmomagka, Ha KOTOPOM CTaBSITCS CKBaXKMHHI.
[IycTo o3HadaeT KUJIOMETP OT Hadasa
KOOpAWHAT, 00 9TOM MHUIIETCS B XKypPHAJI.

OTMeTKa IOBEPXHOCTH, M CpenHSa OTMETKa OJHEBHOU IIOBEPXHOCTH.
YcThs cTaBATCS MO TTOJIOTOMY pefibedy BOKPYT
Heeé.

I'nyOuHa pa30ypHBaHHUA, M I'nmybuHa pa30ypuBaHUS BHU3 OT IIOBEPXHOCTH.
[Tpomopuuu Tejla CYUTAIOTCS OT HEE XKe.

IITym ompoOoBaHus, T0JIsI Iosst TOrHOPMAJIPHOTO IITyMa OIIPO0OBaHUS.

Honb maét maHHBIE 6e3 IIyMa, Ha HUX BUIHO
caMy MOZEJb.

3epHO CIIy4YaHHOCTH OQOHO U TO Xe 3ePHO TaéT OOHU U Te XKe
maHHbBIE: C HUM MOXXHO CPaBHHUBATb METOIHI Ha
HEeM3MEeHHON BHIOOPKE.

IIpo0bI C comepKaHUSIMHU ITpo6s! ¢ monamu hole, from m, to m, grade,
truth, zone.
CoaepzkaHue B simpe cBepx poHa CopepzkaHue B sigpe cBepx ¢oHa. 'paHuIa

Tejla IPOXOOUT TaM, T'Ie ComepKaHue IagaeT
IIO TIOJIOBUHBI OT HETO.

®0oH BO BMeUIaIOIIUX Iopogax @®oH BO BMeMIAOIUX ITopogax. OT HEro U OT
CcomepzKaHus B dOpe

CUYHUTaEeTCs OTCeYKa, KOTOPOU OTHeIs1eTCs

TeJo.

OOIIMH HAK/IOH COTEPKaHUM, TOJIsI OOmuIMii HaKJIOH COIepPKaHuM 110 MIJIoagKe.
HyxeH, yToOB aHHBIE HE CBOOUIUCH K
OOHOMY TeJly.

dons1 HegOOYPEHHBIX CKBaXKWH Hons HemoOypeHHBIX CKBaXKUH. HyXKHa, 4TOOH
y KyOa Oblnm MecTa 6e3 maHHBIX, Kak Ha
HaCTOSIIen pa3BenKe.

HaxkJ10H CTBOJIOB, rpagyCcoB HaxkioH cTBOJIOB OT BepTuKanu. Homb maér
BEepTUKAaJIbHEIE CKBaXUHEL.

2.02 UHTEpHoJIsAIHusI TOYEeK B 00beMe

CunTaeT 3HaYEHUE B y3J1ax 00BEMHOM CEeTKH II0 TOYKAM C BEICOTOI.

AHUM30TpOIMUS 93TO OTHOIIEHHWE BePTHUKAJIbHOrOo MaciiTaba K TOpU30HTalbHOMY. bBe3 Heé
OuzKaUIIe TOYKOM OKaXKeTCs COCEemHSsS CKBaXKWHA, a He COCeOHUI 3aMep B TOH XKe TOUKe
IjiaHa.

Y31ml, rOoe TOYEeK B paguyce MEHBIIIEe HYXKHOI'O, OCTAlTCsA IIPOIIYCKOM: IIYCTOTa JIyd4IIle
BEIDYMAHHOTI'O 3HA4YE€HUA.
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Cocemu HabWpalTCsS MO CEKTOpaM: OKPYXKHOCTbL BOKPYT y37a AEJUTCS Ha pPaBHBIE 4YaCTH, U
U3 KaxXmaou OepéTcsi CBOSI OOJs ONMKAWINMUX TOYeK. be3 3Toro mpu aHM3OTPOIHU BCE COCEOHU
OKa3hIBAIOTCA B OJHOW CKBaXKWHe, MOTOMYy 4YTO Ipoba B CTBOJIe B COTHU pal Onuxke cocemgHel
CKBaXXWHBLI, U OOpPAaTHBIE PACCTOSHHS BHIPOKOAIOTCA B Onmuxkaumero cocema. OOWH CEKTOP

OTKJIIOYaeT JeJIEeHue.

HWcTouyHVK OTMETKHU 3aJa€Tcs OTHEeNbHO. [I7IoCKul Crlol OTHAET HyNEeByI Z y KaXOOU TOYKH,
I03TOMY OpaTh €€ 13 reOMeTPUHN Helb3si: BCe IIPOOH! Ieriu Obl B OJHY IIJIOCKOCTh. [Toie oTMeTKHU
TOOWUTCS, KOTAa OTMeTKa IIoCUuTaHa, a rNyOKrHa OT II0BEePXHOCTH HyXHa npobaM, Irge 3amnucaHa
riyO6uHa, a He oTMeTKa. To4Ka, [JIs1 KOTOPOM OTMEeTKY IIOJIYYUTb He yOaloCh, B PacUéT He UMOET,

U YHUCJIO TaKuUX IIHUIIETCA B 2KyPHaJl.

ITone

YTo 3amaéT

TOYKH C BBICOTOH

ITosie 3HaYeHUs

N CTOYHHMK OTMETKH

ITosie OTMETKH WIH I'TyOUHBI

IToBEepPXHOCTH IJIsI OTCYETA ITYOHMHBI

MeToOq

IITar mo ropu3soHTa/Ik, M (0 - OT TAaHHBIX)

IITar mo BepTtukau, M (0 - OT JTAaHHBIX)

Hamuo6osbuiee uuciio Touek (0 - oT JaHHBIX)

Ky0 3HaueHH#

Anusorponusi (0 - OT TAHHBIX)

Cnott mpo6. OT™MeTKa GepETCS U3 TEOMETPHUH,
U3 TIOJIS UJTU CYUTAETCS OT TTOBEPXHOCTH, 3TO
3aaéTcsa HUXKe.

YwrcmoBoe mojie, 3Ha4YeHUE KOTOPOT0
packiagbsBaeTcs 0 Ky0y: comepKaHue,
KOHIIEHTpaNus, BIIakKHOCTh. Y
IEeMOHCTPAaIIMOHHBIX JaHHEIX u3 2.01 3TO
grade, a He hole: nHaye Ky0 BHIAET 10O
HOMepaM CKBaKWH.

ITmockuii cio¥ oTHAET HYJIEBYIO Z Y KaXOou
Touku. Ecniu 6paTh €€ U3 reoMeTpuu, Bce
IpoOHl IATYT B OOHY IJIOCKOCTh U Ky0O BEIUET
0eCCMBICJIEHHBIM.

[I7s1 OTMETKH M3 MOJIS 9TO caMa OTMETKA, OIS
TIIyOUHEL 5TO TJIyOMHA BHU3 OT IIOBEPXHOCTH.
I'pup, oT KOTOPOTO OTCYUTEIBAETCS IIyOUHa.
HyxeH noYBeHHEIM U IIONOOHEIM ITpobaM, rae
3anucaHa rjay0uHa, a He OTMeTKa.

Brnuxuui cocen OaéT CTYNEeHU U TOOUTCS OIS
IPOBEPKY HaHHBIX. OOpaTHEIE PACCTOSTHUS
OAIoT CTJIazkeHHOEe I0JIe.

Honb 6epéT MATYI0 YacTh PACCTOTHUS MEXKIY
TOYKaMHU IIJlaHa. Menbye [esiaTh He3a4yeM:
OaHHBIX B TPOMEXYTKe BCE PAaBHO HET, @ YHUCJIIO
Y3JI0B PAacTET KakK KBaApar.

Honb 6epéT mosoBuHY mIara ormpoO0oBaHUS.
KpynHee 3HAYUT CIUTL COCEOHNE 3aMePHl 1
MIOTEPSATH PA3IUYUeE I10 TITyOUHE.

Honb 6epéT Ha ogHOro OOJIbIIE, YEM 3aMEPOB B
OMHOM TOYKE TIJTaHa. BOJbIlle 3HAYUT CMEIIaTh
BCe YPOBHH CPa3y U CTJIafUTh aHOMAJIHIO I10
rnyouHe.

MHoTroKaHaJIbHBIN I'PU;: KaHal 3TO
TOPU30HTAIbHLIN YPOBEHb, OTMETKA TIEPBOTO
VPOBHS M LIAT MUILIYTCS B METaJaHHBIE.

Honre 3aMmepsieT BapuorpaMMy O AAHHBIM U
0epEéT OTHOIIIEHNE BEPTUKAIbHON OJIMHEI CBS3U
K IIJIaHOBOM. DTO TOT CJIy4dail, KOrja rajaTh He
HY2KHO. CBO€ uHCJI0 3amaéT MacinTab BPydHYIO:
00bIIIOE CTIa’kKUBaeT 110 BepPTUKAJU, Majioe
COXpaHseT pa3nuyue 1o TIIyOuHe.
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ITone

YTo 3amaceT

Paguyc noucka, M (0 - aBTO)

CreneHb OOPATHBIX PACCTOSTHHH

HauMeHbIIIEee YHCJI0 TOYeK

CexTopoB noucka (0 - or faHHBIX)

Honp 6epéT yeTBepTh OXBaTa HaHHEIX. Y3erl,
T7ie TOYEeK B paguyce He HaOpasioch, OCTAETCSA
IIPOITYCKOM.

YewMm 6obllle CTEIlEHDb, TEM CUJIbHEE OIUKHAA
TOYKa IepeBelllnBaeT OalbHue. [IBoKa 9TO
OOBIYHLIH BEIOOD.

V3ern, roe ToUek B paguyce MeHBIIE 3TOT'0
YuCJjla, OCTAETCS MPOITYCKOM: ITyCTOTa JIy4llle
BBIAYMAHHOTO 3HAUEHUS.

Homnpb GepET OT HaHHBIX: Y CKBAXKUH OeJleHue
HY2KHO, “Ha4e BCe COCey OKaXyTCs B OOHOM
CTBOJE, a y Ipo0 B MJIaHE OHO TOJIBKO PBET
none. ['paHuIla ceKTopa UOET JIy4OM OT y3J1a, U
Ha Hell HaAbOp cocenell MeHsIeTCI CKauKOM:
OTCIOfla 3BE31bI Ha MOYBEHHEIX ITpohax.

2.03 Ky0 B 0/7I04HYIO MOJ€JIb

ITone

YTo 3amaceT

Ky0 3HaueHu# (KaHa/Ibl 3TO YPOBHH)
IIpuMEeHsITHL OTCEeUKY

OTceuka

TOJIBKO KOT'Ia OTCeYKa BKJIIOYEeHAa rajIkKou

BHILIIE.
KoHTyp moacuéTa

OTcedka cBepxy (IOBEPXHOCTH)

OTceyka CHH3Y (IIOBEPXHOCTH)

bi1oyHasi Mmogeib

HNuTepBaioB oKpacku (0 - 6e3 K/JIaCcCOB)

IInoruocts, T/M3 (0 - 0e3 mepecuéra)

Ky6 3nHauenust u3 2.02: KaHaJIB 9TO YPOBHH,
OTMeTKa IIePBOTr0 YPOBHS U IIar jiexkaT B
MeTagaHHBIX.

Be3 oTCceuyku BHITPYKAIOTCS BCE TUYEUKU C
OaHHBIMU, C OTCEYKOU TOJIBKO T€, YTO He HUXKE
eé.

3HaueHMue, HUKe KOTOPOro s4elka B MOIeJb
He upéT. Paboraer,

ITonuroHEl, 3a IpeJeiaMi KOTOPHIX SSUeHKHU He
BBIT'PY2KAIOTCSI: TTOCUETHRIN OJIOK,
JIUITeH3UOHHAs TIJIOIadb.

[ToBepXHOCTH CBEPXY: OCTAIOTCSA TOUKM HUXKE
Heé. Tak 0TCeKaloT BCE BHIIIE THEBHOTO
penbeda UM BBIIIE KPOBIH IIJIACTa.
I[ToBEepXHOCTb CHU3Y: OCTAIOTCSI TOYKH BHIIIIE
Heé. BMecTe ¢ BepXHel 0CTaéTCs TOIbKO
IIJ1acT.

TouKa-IIeHTPOU[ Ha 3aHATYIO STYEHKY C
pa3mepoM 6J10Ka, 0OBEMOM M 3HAYEHUEM.

Ha cKOonbKO MHTEPBAJIOB Pal3jIOKUTL 3HAUYEHHE.
Homep uHTEpBana nmuuieTcs B moJje cls u
TOOUTCSA OJIA OKPacCKH.

ITpu 3amaHHOU MIOTHOCTH K KAXIOMYy OJIOKY
mobaBmsieTcst Macca B monsx dens u ore t.

2.04 Teno Ky0a BOKCeJISIMH
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ITone

YTo 3amaceT

Ky0 3HaueHu# (KaHa/Ibl 3TO YPOBHH)

OTceuka

KonTyp nmoacuéra

TIOACYETHHIM OJIOK, MUIIeH3UOHHA IIJIOMaab.
HNuTepBaiioB okpacku (0 - oTHUM TeI0M)

CBoOM rpaHuIbl HHTEPBAJIOB, Yepe3

mpooen

Ha3BaHHs MHTEPBAJIOB, Yepe3 3ansiTyIo

CiauBaTh coceaHHUe I'pPpaHH

Youpars 3amunel Mo peopy

Teso BOKcCeJIsIMH

vmin, vimax, faces u shell.

Ky6 3nauenut u3 2.02: KaHaJH 9TO YPOBHH,
OTMeTKa IIePBOTr'0 YPOBHSA U IIar jiexkaT B
MeTafgaHHBIX.

flgeiika He HUXKE OTCEUYKU CUUTAETCS TEJIOM.
OTceuky OJis1 0EMOHCTPAIIMOHHEIX JaHHEIX
nedartaet 2.01.

[MTonuroHel, 3a IpefenaMy KOTOPHIX SUEHUKHU B
TEeJI0 HEe UOYT:

Honb ctpout opHo Teno. Heckonbko
WHTEPBAJIOB JAl0T 00BEKT Ha KaXK[bIli, U TEJI0
MOXKHO pPaCKpacuTh II0 cofepzkaHuio. He
YUTAETCS, €CJIU 3aJlaHbl CBOM T'PAHUIIHL.

CBou rpaHUIlEl UHTEPBAJIOB yepe3 npoben: 0 5
10 15. 3agmatoT pa3bUBKY BMECTO PaBHBIX
moJed. 3amsiTasi BHYTPH YHCJla 9TO 3HAK OpoOu:
2,5 3 3,5 unTaeTcs KakK OBa C IOJIOBUHOU, TPHU
¥ TPHU C HOJIOBUHOM. [TOPSIIOK ¥ ITOBTOPHI HE
BaXHBI. f4UeliKa BhIlIe ITOCJIegHEN TPaHUITH
OCTaE€TCH B IIOCJIETHEM UHTEpPBaje, TEPSITh €€
HeJIb34.

Ha3BaHus MHTEpPBaJIOB Yepe3 3aNsaTyIo:
HU3KO0e, CpelHee, BLICOKOe. [TuIyTCcs B moJjie
name. HegocTrarmiye oCTarTCs IIyCTEIMY,
JINIIHWE 0TOPacHIBAIOTCH.

CnusiHue IenaeT CJIOU B pPa3Hl jierde, HO PBET
rpanuny Tena T-o6pa3HBIMH CTHIKaMu. Takoe
TEJIO HEeJIb35I HU IMOCYUTATh 10 00BEMY, HU
pa3pesaTh B CLIEHE: CPe3 OCTAHETCH
OTKPHITEIM, KPHIIIIKY TIOCTAaBUTh He Ha 4TO. [y
IIOACYETA U 11 pa3pe30B ¢Jiar CHUMauTe.
3alum 3To KacaHue OBYX sSTUYeeK OMHOM
OuaroHanbio. [ILIPOY OH He SBISETCs, HO pebpo
B HEM NIPUHAMJIEKUT YETHIPEM I'paHsaIM, U
IIPOBepKa 3aMKHYTOCTH TaKOe TeJI0 OTBEPTaeT.
MULTIPOLYGON Z, 06beKT Ha UHTEPBAI
okpacku. ITons cls,

2.05 IIpoBepKa HHTEPHOJISAINHA

ITone

YTo 3amaeT

TO4YKH C BBICOTOH

ITose 3HaYeHUsT

U CTOYHHUK OTMETKH

ToT xe cioi mpo6, uTo momaércs B 2.02.
ITpoBepka ugéT o camMuM mpobdam, Ky6 mis
HEeé He HyXKEH.

ITone 3HaYeHUs, IO KOTOPOMY CTPOUTCS KYO.
HUmMmeHHO ero u ipoBepsieM. Y
OEeMOHCTPAIMOHHEIX JaHHBIX 13 2.01 3TO
grade.

HMcTOYHUK OTMETKHY OOJI?KeH COBIIAMaTh C TEM,
4yTo 3amaH B 2.02: uHaye IpoBepseTCs He Ta
paccTaHOBKA TOYEK.
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ITone

YTo 3amaceT

ITosre OTMETKH HJITH I'TyOHHBI
IToBEepPXHOCTH [IJIsI OTCYETA IIYOHHBI

ITonxe ckBaxuHLI (0 - 10 OHOM IpoOe)

MeTon

Hamuo0obuiee uuciio Touek (0 - oT JaHHBIX)
HeBsA3KH IpOBEPKH

AHHU30TpONHUA (BEepPTHKAIb K
TOPHU30HTAIH)

Paguyc noucka, M (0 - aBTO)

CreneHb OOPATHBIX PACCTOSTHUH

HaunMeHbIIIEee YHuCJI0 TOYeK

CexTopoB noucka (0 - or JaHHBIX)

I71s1 OTMETKH M3 IIOJIA 9TO cCaMa OTMEeTKa, OJIA
TIIyOUHEL 5TO I'JIy0MHA BHU3 OT IIOBEPXHOCTH.
I'pupm, 0T KOTOPOTO OTCUUTHIBAETCH TJIyOUHA.
ToT ke, uto u B 2.02.

Howmep ckBaxxuHEBI. C HUM U3 BEIOOPKU
yOHUpaeTcs: CTBOJI IIEJIMKOM, B IPOBEpPKa
MepseT YMeHHUe MoTMacTh MeXIy CKBaXKUHaAMHU.
Be3 Hero youpaeTtcs ogHa mpoba, cocemu
OepyTcs U3 TOTO Ke CTBOJIA, U omrrbKa
BBIXOAUT B Pa3bl MEHBIIIE HACTOSIIEH.

MeToq, KOTOPHIM coOOHpaeTech MIPUMEHSTH B
2.02. TIpoBepKa u Hy>KHA, YTOOHI BHIOPATH
MeXOy HUMHU I10 Y¥cjiaM, a He Ha T'jas.

Honb 6epéT Ha ogHOro 6OJIbIIE, YEM 3aMEPOB B
OOHOM TOUKe IIJIaHa. ITO TOT XKe Noa0op, UTO U
B 2.02.

ITpo6r ¢ monsmu value, model, resid u aresid.
ITo HUM BHUIOHO He TOJILKO BEIMYHHY IpOMaxa,
HO U T'Ie OH CIIy4YHJICS.

OTHolUIeHWEe BePTUKAJIBHOTO MacliTaba K
ropu3oHTanbHOMYy. [Tog6upaeTcs Kak pa3 Io
omunbKe IMPOBEPKH.

Honb 6epéT yeTBepTh OXBaTa MHaHHEBIX. [Ipoba,
BOKPYT KOTOPOM TOYEK HE HAIILIOChH, OCTAETCS
HEeMIPOBEPEHHOMN.

Ctenenb 06paTHBEIX paccTosiHuM. [TombupaeTcs
o omuOKe MPOBEPKH BMECTE C aHU30TPOIIHEH.
ITpo6a, BOKPYT KOTOPOM TOUEK MEHBIIIE 3TOTO
4mclia, OCTAETCs HeIIPOBEPEHHOU U B OIIUOKY
He UOET.

Honb 6epéT OT maHHBIX: ¥ CKBAXKUH [eIeHUe
HY2KHO, HHa4Ye BCe COCeOU OKaXKYTCS B OJHOM
CTBOJIE, a ¥ ONMHOYHKIX IIPO0 B IIJTaHE OHO
TOJIBKO PBET IIOJIE.

2.06 Kpurunr B o0b€me

Ilone

YTo 3amaeT

ToOYKH C BBICOTOH

ITose 3HaYeHUs1

U CTOYHHUK OTMETKH

ITojsie OTMETKH WIH I'TyOUHBI

Tot ke cno#t mpo6, 4To mogaétcs B 2.02.
OTMeTKa 3aiaéTcsi HuXKe Tak XkKe, KaK TaM.
YrcnoBoe 1oe, 3Ha4eHue KOTOPOIro
packiagsBaeTcs mo Kyoy. Y
OEeMOHCTPAIMOHHEIX JaHHBIX 13 2.01 3TO
grade.

IInockuil cioi oTHAET HYJIEeBYI0 Z ¥ KaXaou
Touku. Ecniu GpaTh €€ U3 reoMeTpuH, Bce
IPOOHI JIATYT B OOHY MJIOCKOCTh U Ky0 BEIMOET
6eCCMBICIIEHHEBIM.

s oTMETKH U3 IOJIS 9TO caMa OTMEeTKa, OJIs
TIIyOUHEL 5TO I'JIy0MHA BHU3 OT IIOBEPXHOCTH.
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ITone

YTo 3amaceT

IToBEepPXHOCTH [IJIsI OTCYETA ITYOHMHBI

OnopHasi TOBEPXHOCTH (COIpPsIMJIEHHE)

ITogomBa O/1s1 MOJIHX MOIIIHOCTH

IITar o ropu3soHTa/yik, M (0 - OT JAaHHBIX)

IITar mo BepTtukaau, M (0 - OT JaHHBIX)

CoceneH Ha y3ei

3aMepHTB BapHOrpaMMmy 110 TaHHBIM

Ky0 3HaueHHuH

Ky0 mucnmepcuH oleHKH

Mopaens BapHOTrpaMMbI

CaMopoakoBbIi 3¢ deKT

ITopor

OnauHa CBSA3H, M

Anu3zorponusi (0 - OT JaHHBIX)
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I'pupm, oT KOTOPOTO OTCYUTEIBAETCS I'IyOUHa.
Hyxen npobawm, rae 3anucaHa riiyouHa, a He
OTMETKa.

Kposns unu nopomisa nnacta. C Hell
BEPTHUKAJIb OTCYUTHIBAETCS OT IIOBEPXHOCTH, U
PacyéT UOET BOOJIb HAIlJIaCTOBAHMUSI.
BapuorpamMma MepsieTcs yKe B CIIPSIMIIEHHBIX
KOoopAvHaTax: 3aMepuB B aOCOTIOTHRIX, a
IIOCYUTAB B CIPSIMJIEHHBIX, IIOJIYYUIITb MOJIENTH
He OT 3TUX NaHHBIX.

BTropas noBepxHoCTh. C HEUM OTMETKA
CTQHOBUTCS JOJIeN MOIIHOCTU: HOJIb Ha KPOBIIE,
eqUHUIla Ha ITOAOIIIBE.

Honb 6epéT nsiTy1o 4acTh PAaCCTOTHUSA MEKIY
TOYKaMU IlJIaHa. Mebye efaTh He3a4yeM:
OaHHBIX B IPOMEXKYTKe BCE PaBHO HET, @ YUCJIO
y3JIOB pacTET KakK KBazpar.

Honb 6epéT moyoBuHY mara ornpoO6oBaHUS.
KpymnHee 3HaUUT CIIUTh COCEOHME 3aMeEPHl U
TIOTEPSATH Pa3Inyue Io IIyouHe.

Cocepeli Ha y3es. KpUruHr pemiaeT CUCTEMY
pa3MepoM C UX YHCJIO, I09TOMY LleHa pacTeT
Kak Ky0: mecTHaOnaTh 3TO OOLIYHEIN BEIOOD,
TPUOIATH OBaA YK€ 3aMEeTHO IOPOXKE.
BapuorpamMma 3aMepseTcs 110 CAaMUM JaHHBIM:
IJIMHA CBS3HU U3 IJIAHOBOI'O 3aMepa,
CaMOpOIOK U3 BEePTUKAILHOT0. 3afaBaTh TpU
4qmcia Ha ria3 6ecCMBICTIEHHO, UX U Hazo OBLI0
3aMEepHUTE.

Ky6 3HaueHu#: KaHal 3TO TOPU30HTATbHBIN
YPOBEHB.

Ky6 mucnepcuu oueHKH, TeX Ke pa3Mepos. B
caMmoi mpo6e HOJIb, Jajibllle OT JaHHEIX PACTET.
9To KapTa OOBepus, ¥ OHA eJUHCTBEHHOE, YTO
KPUTHUHT Ja€T BCerga, He3aBUCUMO OT T'yCTOTHI
CeTH.

Bupg mopmenu. Pa3nuila MeXOy HUMU HeBeJNKa,
BaskKHee II0BeeHUe y Hy/lId: TayccoBa OaéeT
CIIUIIKOM TJIafiKoe IIoJie TaM, I'le JaHHEIe

LIy MSIT.

Pazbpoc, KoTophlil He yOLIBaeT Aaxe y
coceqHUX IPoO: omubKa ompodoBaHUS U
U3MEeHYUBOCThL Mejlb4e ceTUu. YnuTaercs,
TOJILKO €CJIM CHAT aBTOMaTHUYeCKuU 3aMep.
O61wmit pa3dbpoc JaHHBIX, K KOTOPOMY
BapuorpaMMa BHIXOOUT Ha OOJIBIINX
pacCTOsSHUAX.

Paccrosinue, mocie KOTOPOTo MpoOs! yKe
HUYero He 3HAIOT OPYT O OpyTe.

Honb 6epéT oTHOIIEHNE BEPTUKAILHON [IIUHBI
CBSI3U K IJIAaHOBOM, 3aMepPEeHHOE I10 TaHHBIM.
DTO TOT CiIy4yail, KOra ragaTh He HyXKHO.



ITone

YTo 3amaceT

Paguyc noucka, M (0 - aBTO)

CexTopoB noucka (0 - or JaHHBIX)

Honp 6epéT yeTBepTh OXBaTa HaHHEIX. Y3erl,
T7ie TOYEeK B paguyce He HaOpasioch, OCTAETCSA
IIPOITYCKOM.

Honb 6epéT OT maHHBIX: ¥ CKBAXKUH [eIeHUe
HY’KHO, UHa4ye BCe COCeOU OKaXKyTCS B OTHOM
CTBOJIE, a Y Tpo0 B IJIaHE OHO TOJIBKO PBET
mose. I'paHUIIA CEKTOpPA UOET JIYYOM OT y3J1a, U
Ha Hel HaAbOP cocerieldl MEeHSEeTCI CKauKOM:
OTCIOfla 3BE3[IBI Ha MOYBEHHEIX ITpohax.

2.07 MBA B o0OBéMe

CtpouT Ky6 3Ha4YeHUM Mo Pa36pPOCAaHHBIM TOYKAM MYIbTHCETOYHBIMU B-CcIiylaiiHaMu.

I'pybOas peméTka npubnuzxKaeT JaHHBIE, OCTAaTOK MPUOIUKAETCS PEIIETKON BOBOe Mejlbye, U TaK
YPOBEHbD 3a ypoBHeM. CrcTeMa ypaBHEHHUH He pelnaeTcs: paboTa IuHeHHa IT0 YUCITy TOYeK, U Ha
COTHSIX THICSTY 3aMEPOB METOJl CUMTAET TaM, Ifie KPUTUHT BCTAET.

MerTtop HpI/IGJTI/I}KaeT, a He OolleHHBaeT. TOYHOTrOo MHolnafgaHus B 3aMepPEI HeT, OMINOKHU OII€HKH OH He
JIaéT. PsmgomMm c KPHUTHHI'OM OH XOPOIII KaK TPEH[, KOTOpLIfI Oalibllie YTOYHAIT KPDUTUHI'OM OCTATKOB.

3a npepenamyu o6j1aka TOYeK IIOBEPXHOCTh YXOOUT Kyda YyTOOHO: ¥ KPaeBhIX KO3(DGUIIMEeHTOB HET
maHHBIX. O6pe3aiiTe pe3yabTaT KOHTYPOM HJIM ITOBEPXHOCTSIMHU.

TTone

YTo 3amaéT

TOYKH C BBICOTOH

ITosie 3HaYeHus

U CTOYHHUK OTMETKH

ITosze OTMETKH HJTH I'TyOHHBI
IToBEepPXHOCTH [IJIsI OTCYETA IIYOHHBI

HauyanbHasi peméTka mo mwiaHy

HavanbHas peméTKa I10 BEPTHUKAIA

YposHei

IIlar ky0a mo ropu3ouranu (0 - ot
TaHHBIX)
IIlar xyda mo BepTukaau (0 - oT JaHHBIX)
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Touky 3aMepOB: CKBaXKUHHBIE TIPOOHL,
WHTEPBAJIbI, YTO YTOOHO C OTMETKON U
3HAYEHUEM.

ITone co 3HaYeHUEM, KOTOPOE
packiIagbBaeTCs 110 O0BEMY.

OTtkyna 6paTh OTMETKY MPOOHL: U3 BHICOTHI
TeOMEeTpUH, U3 IOJIs UK KaK I'TyOuHy OT
TIOBEPXHOCTH.

ITone orMeTKu nmubO TIIyOWHBI, €CITH OHA HE B
TEeOMETPHH.

IToBEpXHOCTB, OT KOTOPOM OTCYUTHIBAETCS
rinybuHa.

HauanpHast peméTKka o IJIaHy: C HEE METOx
HaYWHAET U OaJbllle yABauBaeT €€ Ha KaXIoM
ypoBHe. Mesnb4ye HadabHas - TOUHEe IIepBoe
TpubIuXKeHne, HO U MaMsATHU OOJIbIIe.
HauanbpHas peuéTka 110 BEPTUKAJIN.
Pa3Bego4HbIE TAHHBIE BEITSIHYTH, M PEUIETKA
He o0s13aHa OBITh KyOMYEeCKOM: KUTIOMETPHI B
IUIaHE U METPHI 110 MOITHOCTH 3TO Pa3HEIe
Belu. MeHbIlIee YHCJIO 30eCh U PACTATHUBAET
BIIUSHUE BOOJIb IJIacTa, U 6epexXkET MaMATh.
CKOIBKO pa3 yaBauBaTh pelIeTKy. KaxkabIi
YPOBEHDb MOAXBATHIBAET TO, YTO HE CMOT
IIpembIOyIINi: HeBsA3Ka TafaeT OBICTPO, a
MaMsTh ITOCJIEHEr 0 YPOBHS PacTET KyOoM.
IITar ky6a o ropusoHTanu. Hoib 6epeT ot
ceTH onpoOOBaHUS.

[ITar xky6a mmo BepTukanu. Homb GEPET OT CETH.



ITone YTo 3amaceT

Ky0 3HaueHHuH MHorokaHanbHBEIY I'PUL: KaHAT 3TO
TOPU30HTANIbHEIN YpOBeHDb Kyba. Ero uuraior
2.03, 2.04 u cueHa.

OcranoBKka 1o HeBsaA3Ke (0 - Bce YypOBHH) OcTaHOBKa O HEBA3KE: KaK TOJIBKO
HauboJIblllee OTKJIOHEHNE OT 3aMepPOB
OIIYCTUTCS HUXKE, YPOBHU Jaibllle He CTPOSTCH.
Honb 0o3Ha4yaeT CTPOUTH BCE.

HauMmensbliliee 3HaYeHHe (IIycTo - 0e3 HawuMeHebIllee BO3MOXKHOE 3HAYEHUE:

Kpast) conmepikKaHue He ObIBaeT HUXKeE HYJIST, @ METOI
3a Ouana3oH BRIXOOUT. YTO BHIIIIIO,
IpUKUMAaETCs K Kpalo, ¥ Ha MecTe BEIOpoca
IIoJy4daeTcs IJIaTo - popma TaM TepseTCs.
OcTaBbTe IIyCTBIM, €CJIX OTPAaHUYEHUd HEeT.

Haubonbiree 3HaueHue (Iycro - 6e3 Kpasi) Haubomnbillee BO3MOKHOe 3HaYeHUe. YuUcIo
IIPUIKATHIX Y3JI0B IIeUaTaeTCcs B XKypHaJ: 10
HeMYy BUOHO, TOOUTCS JIU MOJIEJIb.

2.08 IlnacTsl MO pa3pe3aM

CTpouT rpup NIacTOB II0 KOHTYpaM, HapuCOBAaHHBEIM Ha pa3pes3ax.

Kaxpmoe KOnbII0O MAET IO KPOBJE BIEPEN M IIO IIOMOIIBEe Hasaj, II09TOMy U3 Hero 06epyrTcs
nBe moBepxHOCTH. OHUM HWHTEPIONHUPYIOTCS IO IJIOMIAnW MYJIbTHCETOYHBIMU B-cnmaliHamu, u
IIPOCTPAHCTBO MeXKIy pa3pe3aMu 3all0IHIeTCs.

ITonoxkeHue pa3pe30B B MIPOCTPAHCTBE OEPETCS M3 CaMOM TeOMETPHH, IO BEPIIMHAM KOHTYPOB.
3apmaBaTh IMHUU Pa3pPe30B OTAEILHO He Hamo. [T7IocKuil 4epTEXKHBIN pa3pe3 He TOOUTCSA: Y HEeTo
HEeT HaCToAIIluX OTMETOK.

Ha BrIXOOe MHOTOKaHabHBIM T'PUMA: Ha KaXObIM IJIaCT KPOBJISA ¥ HOAOLIBa. TakKou T'pup CleHa
TIOKa3kIBaeT TeJIoM IjacTta, a 1.02 u 1.03 cuuTaloT 1o HeMy MOIIIHOCTL, OJI0KU 1 0O BEMEL.

ITomo1Ba BepXHETO IIJIaCcTa ¥ KPOBJIS HUKHET0 3TO OfiHA T'PaHUIla, €CJIU T'e0JIOT IIPOBETT UX OTHOM
nuHuel. Takas TpaHuUIla CTPOUTCS OOWH pa3 mo obouM HabopaM TOYEeK: TOCTPOEHHEHIE TTOPO3Hb,
OHM MEXK[Y pa3pe3aMM PaCXOAsTCs, ¥ B MOOEIH BCTAET IeJb UM HaXJIECT, KOTOPHIX Ha pa3pese
HeT. [Topor CKIeWKy 3a0aéTCcs MOMyCKOM.

Macka obnactu obOpe3aeT pe3yIbTaT: MEXKOYy pa3pe3aMH OaHHBIX HET, ¥ el 3afaéTcs, OOKyma
TIOBEPXHOCTSIM BEPHUTh.

Ecnu T'PaHUIla IIJIaCTa Ha IIJlaHe M3BECTHa BMeCTe C OTMETKaMH, eé IIOOJAaI0T KOHTYPOM Ha IIJIaHEe.
Ha HéM KPOBJIA U IIOOOIIBA CXOOATCHA, W IIJIaCT K HEMY BEHIKJIMHHWBAETCH. Macka Tak He YMeeT: y
eé Kpad TeJIoO YXOOUT BHHU3 OTBECHOU CTEHKOM.

Mexknoy pa3pe3aMy IIOBEPXHOCTb MAET TaK, KaK €€ MpoBejla MHTEPIIOSIIUSA: HaHHBIX TaM HeT.
I'me pa3pessl ImepecekKaloTcs, OTMETKM Ha HUX MOOJIXKHEI COMTHCH. PacXOXKOeHWUS CUUTAIOTCS U
medvaTaloTCs B XKypHaJl BMECTe C KOOpOUHATaMH MeCTa, Iie OHU HauOOJIbINe: C OJHUM YHCJIOM
MCKATh CheXaBIIIYyIO BEPIINHY HETe.
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ITone

YTo 3amaceT

KoHTypbl Ha pa3pe3ax (IIOJIUTOHBI C Z)

ITosnie HOMepa mIacTa

TonbKo 3TOT mIacT (IIycTo - BCe)
IITar rpuga, M (0 - OT TAaHHBIX)

Macka 00/1acTH (II0JTMT OHBI,
Heo0s13aTeJIbHO)

IToe HOMepa IUTacTa B MackKe (ImycTo -

MacKa oO0I11as)

KoHTyp mi1acTa Ha IiaHe (JIHHHH HIH
IIOJIMT OHBI C Z, He00sA3aTeIHLHO)

IToie HOMepa IUTacTa B KOHType (ImycTo -
KOHTYP OOIIHI)

I'pupg nyracToB

YposHen
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Cro¥ KOHTYPOB Ha pa3pe3ax: IIOJIMTOHEL C
HacTtosammMmu Z. [TomoxkeHue pa3pe30B
Oep€eTcs U3 caMoil TeOMEeTPUH, 0 BepIINHAM
KOHTYpa, U HUTTe He crpamuBaeTcs. [Imockui
YepTEXKHBIN pa3pe3 He ToOuTcs: y HeTo X 1 Y
9TO KOOPAUHATH Ha JIUCTE, @ OTMETOK HET
BoBce. Tun reoMeTpun HoixeH OvITh PolygonZ
unu MultiPolygonZ.

ITone HoMepa miacTa. KaxObi 1maacT JaeT B
Tpupe OBa KaHalla: KPOBJIIO U IIOAOIIBY.

Homep nnacta, ecnu HyXkeH oguH. IlycTo - Bce.
IlTar rpupa mo onomtagu. Homb 6epéT
IBYXCOTYIO IOJII0 OXBaTa.

Cno¥t ToJIMTOHOB, KOTOPHIM 00pe3aeTcs
pe3yabTaT. 3a ero npegeyiaMu rpuna He OymeTt
BOBce. MexXy pa3pe3aMu JaHHLIX HET, U
TIOBEPXHOCTh TaM HUAET TyHa, Kyha e€ mpoBea
UHTEPIIONIAINI: MaCKOM 3aJa€Tcs, HOKyOa
9TOMY BepuTh. OOBIYHO 3TO KOHTYP BEHIPabOTKH,
mypda unm mopcueTHoro 6m1oka. Ilycro - rpug
Ha BeCb 0XBaT KOHTYPOB.

ITomne, 110 KOTOPOMY ITOJIMTOH MACKM IIPUBSA3aH
K miacty. [IpuroguTcs, Korga y OgHOTO IIjlacTa
pa3pesnl KOpoUe, 4YeM Y COCETHUX, 1 00pe3aTh
ero Hago uHaye. [I0UTOH C TYCTHIM
3HaueHUeM obpe3aeT BCe IJIaCTHI.

['paHuIla m1acTa Ha IJlaHe: JTUHUU WU
TIIOJIUTOHBI C HacToAIUMHU Z. Ha Hell KpOBJIA U
TIOAOIIIBA CXOMSATCS, U IJIACT K HEH
BLIKJIMHMBaETCsA. MacKa Tak He YMeeT: OHa
o0pe3aeT roTOBLEIE IIOBEPXHOCTH, U y €€ Kpas
TEeJIO YXOOUT BHU3 OTBECHOU CTEHKOU. 3a
KOHTYP IIJIaCT He BEIXOOUT, OTHOEeNIbHas MacKa
IJIS 9TOTO He HyKHa. KoHTyp 6e3 0TMETOK
paboTaeT TOJIBKO MacKoi. I'me KOHTYyp
ImepecekaeT pa3pes, OTMETKU 00513aHbI
COUTHUCH, PAaCXOXKIeHUe MevaTaeTcs B XKypHall.
ITomne, 1o KOTOPOMY KOHTYP IIPUBSI3aH K
naacty. KoHTyp ¢ nyCTEIM 3HaUYeHUEM
OTHOCHUTCS KO BCEM IIJTacTaM.
MHoOroKaHaIbHEIN I'PUM: Ha KaXXOBIN IIJ1acT
KPOBJIS U MOMOIIIBA, B IOPSAKE HOMEPOB.
CiieHa moKa3bIBAeT TaKOM Ipup TeJIOM IIjlacTa,
1.02 cuutaeT mo HeMy MOIIHOCTh, 1.03 - 6710KHM
1 OOBEMEI.

YpoBHEl B MyJTbTUCETOYHOM HNPUOJINKEHUH.
Maro ypoBHel - T1agKasi IOBePXHOCTh, MHOTO -
oHa OnMKe K OTMeTKaM Ha pa3pe3ax.



ITone YTo 3amaceT

HomycK CKJIeMKH KOHTAaKTOB, M Iomyck, B mpegenax KOTOPOTO IIO0IIBa
BEPXHETO IIJIacTa ¥ KPOBJISI HUKHETO
CUYUTAIOTCS OIHOM MOBEPXHOCTHIO U CTPOSATCS
oguH pa3s. [IBe He3aBHCUMO IIOCTPOEHHEIE
TIOBEPXHOCTH MEXKOYy pPa3pe3aMu PacXOmdsaTcs,
U B MOJENIU BCTAET IIe/Ib UJIU HaXJIECT,
KOTOPHIX Ha pa3pe3e HeT. [IATh CAaHTUMETPOB
110 YMOJTYaHUIO HE OT CKPOMHOCTH: IIPOOHI ABYX
IIJTaCTOB JIOXKATCA BOOIb 60pTa B pa3Hble
MecCTa, ¥ Ha IajalollleM IIJlacTe OJHO 3TO JaéeT
IIOJITOPa CAaHTUMETPa PaCX0XKAeHUsI. DTO HUKE
1I000T0 IPOIIJIaCTKa U BHIIIE IITyMa
orrpo6oBaHusa. Hoyb OTKII0OYAET CKIEHKY:
Torfa KaXaasi ITIOBEePXHOCTh CBOS.

OOpe3aTh KazKabIH IUIACT IO CBOUM OOpe3aTh KaxXKOb IJIACT 110 IJIOMIagu ero

pa3pe3am COBCTBEHHULIX pa3pe30B: BIIyKiad
060J104YKa ero mpob IIoC 3amac. 3a eé
mpenesiaMu IJIacT He HabIIIoany, ¥ PUCOBaTh
ero TaM - BeIfyMKa. I1nacT, BCTpeueHHbIN Ha
TPEX CTEHKAaX U3 YETHIPEX, IepecTaHeT
pacTSAruBaThCS Ha BCIO IIOMIAMb.

3amnac HapyXy OT MaCKH, M 3amac HapyXy OT Macku. ITmact oObI9HO
IIPOIOJIZKAETCS 3a KOHTYD BHIPabOTKHU, U
o0pe3Ka POBHO 110 HEMY cpe3ajia Obl TO, YTO
€CThb B TaHHEBIX.

2.09 [TemoHCTpallMOHHAsI BHIPAaOOTKa (memMo)

Co3maéT KanuiHy BEHIPAb0TKY C 3apUCOBKaMu OOPTOB, CKBaXKMHAMH Beepa U 60po3[maMu.

ITnacTH 1 cogepKaHus 3afansl GopMyIaMu, IIyM orrpo6oBaHus oOaBIsIeTCS OTHOEIbHO, I0O3TOMY
y Habopa eCcTb U3BECTHEHIN 0TBeT. UCTHHHEIE 0OBEMEI IIJTACTOB I1€49aTal0TCS B XKypPHAIl: IIOCTPOUTe
Teso UHCTpyMeHTOM 2.08 u cpaBHUTE.

BripaGoTKa - mITpeK co cOoiikaMu momepék. [IBa GopTa IITpeKa [aloT MapasiyiejibHbie pa3pesHl,
cOOMKYM HAIOT IIePEeCcedYeHusi, IIe OTMEeTKH 00sI3aHbl COMTHUCH, @ MEXAY HUMHU OCTAETCs IIIOLIaMdb,
KOTOPYIO 3aIl0IHSAET UHTEPIIOJISIITUS.

ITnactoB Tpu: Kpll, AbB m B. B HaGop Hapo4YHO 3aJI0KEHHI CJIy4yau, Ha KOTOPHIX MOJENb U
cuoteikaeTcsa. [TomomBa Kpll u xpoBnss AB mpoBefeHBI OOHOW JIMHUEU - CKJIeliKa KOHTaKTOB
IOJIKHA y3HaTh UX W IMOCTPOUTH OOHOM IOBEPXHOCTBIO. Mexny AB u B nmexuT mpomnnacrok, u
KOHTaKTa TaM HeT. BEyTpu AB HapucoBaHa NIMH3a TeM Ke HOMEPOM IjlacTa - FPaHully Tejla OHa
TporaTh He HojiKHA. [ImacT B BEIKITUHUBaAETCS M Ha HANbHIO COOMKY He BEIXOOUT BOBCE, IIO3TOMY
06e3 00pe3KU II0 CBOUM pa3pe3aM ero PacTSHET Ha BCIO IIJIoIalb.

Copepxanuit nBa, KCl u HepacTBopuMbIit ocTaTOK. OHM CBsI3aHBI 0OPATHO: TOe CUIbBUHA 0OO0JIbIIIE,
ocTaTKa MeHbIle. Ha mape KaHa/loB BUOHO, KaK B TPUAE XKUBYT HECKOJIBKO ITapaMeTpPOB Cpa3y.

ITone YTo 3amaceT

OxBar (Kyza HOJIOKHTH BEIPAdOTKY) Kyna monoxkwuts BEIpaboTKy. ITycTo 03Hauaet
B3ATh OXBAT OKHA BUIA: IIPUMeED JISIXKeT Ty[a,
KyOa BBl CMOTPHUTE.
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ITone YTo 3amaceT

[I1uHa mrpeka, M IOnuHa mTpeka. OT Heé 3aBUCHUT, CKOJILKO
IUIOIIAY OCTAETCS MeXIy 6opTaMu u
cOOMKaMHU - TO caMoOe MeCTO, I'le JaHHbIX HeT U
paboTaeT MHTEPIOJIALIUS.

IIIupyHa BHIPAOOTKH, M [ITupuHa BEIPaOOTKH: PACCTOSTHHE MEXOY
6opTamu. [IBa O0pTa maiOT mapasielbHbIe
pa3pesH B IBYX MeTpax OpyTr OT Opyra.

CoOoekx momepeéex Cooek monepéxk mrpeka. Kaxmas maét emé
mapy OOpPTOB, ¥ Ha UX IIePECeUYEHUSX C
fopTaMu MITPEKa OTMETKHU 00sI3aHbI COUTHUCE.
Bes c60oek mpoBepsATh CXOOUMOCTDL HEe Ha YEM.

[IauHa IpoObI, M ImrHa TpoOH B CKBaXXKHHE U mar O0PO3OHL 10
MoItHOCTH. [Ipoba miuHHee MOIIHOCTH IIJIacTa
IIPOIYCTUT €r0 MeXIy 3aMepaMHu.

IIlym onpoOoBaHUs, T0JIsA Iomnst TOrHOPMAJIBHOTO IITyMa OIIPOOOBaHUS.
Honb maét maHHBIe 6e3 ITyMa: Ha HUX BUOHA
camMa MOfeJib, a He pa3bpoc.

3apHCOBKH 00PTOB (IIOJIUT OHBI C Z) 3aprCcoBKU OOPTOB: MOJUTOHEI C HACTOSAIITUMHU
Z, Bxon nnst 2.08.

IIpo6BI CKBaKHUH ITpoOrl CKBaXXUH Beepa: TOYKHU C
comepxXkaHuamu, Bxop aisa 2.06 u 2.07.

Bbopo3abI IO MOITHOCTH Bopo3abl Mo MOIITHOCTH TJIacTa Ha 6opTax:
MHTEepPBabl C COOepKaHUSIMHU.

3epHO CIIy4aHHOCTH OmHO ¥ TO XK€ 3ePHO Jae€T OOUH M TOT Ke

Habop. C HUM CpaBHUBAIOT METOIH! Ha
HEeU3MEeHHBIX JaHHBIX.

HapucoBarhs THH3Yy BHYTpPH IyiacTta AB HapucosaTts BEyTpU IjtacTa AB TUH3Y TeM XKe
HOMepOM Intacta. ['paHuUIy Tenna oHa TporaTh
He JOJIXKHA, ¥ 9TO KaK pa3 NPOBePsSeTC.

3ayeM OH HYXKEH

Mogesnb 0OBIYHO CBEPATh He C UeM: HaCTOSIIEero 3ajieraHus HUKTO He BUes, ¥ Ha I'JIa3 OOUHAKOBO
yOenuTeNnbHEl ¥ moOpocoBecTHass paboTa, W BBIMEICE. Y 3TOro Habopa €CTh H3BECTHBIH
orBeT. [1IacTHl ¥ CoMlepKaHUA 3amaHbl GOPMyIaMu, IITyM OIpPo0OoBaHUSA MTOOABIAETCS OTHOEIBHO,
UCTUHHBIE 00BEMEI TTeYaTaloTCA B KYPHAJ, a y KaXXIoi MPoOH PSIOOM C 3aMepPOM IeKUT 3HAaUEeHHUe
6e3 mryMma. IT03ToMy 10 TOCTPOEHHOMY BUOHO HE «ITOX0XKe», a BeJIMYUHY ITpoMaxa.

Y10 BHYTPH

[IITpek ¢ mByMsi cOoiikamu. [IBa GopTa IITpeKa [al0T IapajiyielibHble pa3pe3bl, COOWKH HaioT
rnepecedyerus, THe OTMETKH 00sSI3aHBl COMTHUCH, a MEXKOYy HMMM OCTAéTCS MJIOIIaAb, KOTOPYIO
3aI0IHsAeT HHTepnossanus. Ha ogHoM miypde HK TOTO, HU IPYroro He YBUOETh.

IInacrtoB TPH, U B HUX HAPOYHO 3aJIO2KEHEI CJIy4al, Ha KOTOPBEIX MOOEJIb U CIIOTEIKAeTC:

» moporBa Kpll u kpoBiisi AB mpoBemeHs OHOM JIMHHEH, ¥ CKIeHKa KOHTAKTOB HOJIXKHA UX
y3HaTh U HOCTPOUTH OOHOU ITOBEPXHOCTHIO,

* Mexny AB u B JeXUT IPOIIacTOK OKOJIO MeTpa, ¥ KOHTAaKTa TaM HeT, CKJIIeHKH OBITh He
IOJIXKHO,

* BHyTpu AB Ha yeBoM GOpTy HapuCOBaHA JIMH3A TEM K€ HOMEPOM IIJlacTa, W T'PaHUIly Teja
OHa TporaTh He OOJIXKHA,

* 11acT B BBIKJIMHHBAETCSI U Ha JajIbHIOI COOMKY HE BEIXOOUT BOBCE.
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Copepxanuit nBa, KCIl 1 HepaCTBOPUMEBIN OCTATOK, CBsi3aHbI 00paTHO. Ha HUX BUOHO, KAk B OMHOM
rpuge XKUBYT HECKOJILKO ITapaMeTpPOB Cpasy.

OzxxugaeMbIe 4YHCIa

ITpu HacTpolMKax 10 yMoOI4YaHUIO0 UCTUHHBIE 00bEMBI: KpIl 5662, AB 7764, B 1390 Ky6oMeTpOB.
Teno, MOCTpPOEHHOE II0 3apuCOBKaM MHCTPyMeHTOM 2.08 ¢ o00pe3koil IO CBOMM pa3pe3aM,
CXOOUTCS C HUMU OO0 mecsaThix monel mpoiieHTa. KoutakT Kpll u Ab pacxogutcs Ha 0.016 M u
CcKneuBaeTcs, KOHTaKT Ab u B - Ha 0.83 M 1 He cKjiemBaeTcCs.

TTopsimoK moKa3a MHCTPYMEHT ImedYaTaeT caM, B XKypHaJsl, IIeCThIO IaraMu: OTOeIbHOTOo ¢atina C
YPOKOM HET U He Hafo - OH pa3o0Iécs Obl C KOMOM Ha IIepBOM Xe IIpaBKe.

2.10 IIoOBEepXHOCTH 110 C€YEeHUAM

CTpOUT IIOBEPXHOCTH II0 IMHUSAM, HapHUCOBaHHLIM Ha pa3pe3ax.

Jlurus Ha Ppa3pe3e 3TO OgHa IIOBEPXHOCTHh, a HE TEeJIO: pa361/1paTb eé Ha KPOBJIIO U IIOHOOIIBY HE
HaAOo, KaXOasd BEPIINMHA y2Ke IOTOBasd TO4YKa B IIPOCTPAHCTBE. KonbuamMu u TeaMu 3aHUMAaETCS
2.08.

Tak coOuparT TPOEKTHYIO HOBEPXHOCTH II0 IIONEPEYHBIM TPOQUIISIM, IJIOCKOCTh Pa3jaoMa II0 ero
ciefaM Ha CepUUM pal3pe30B, TOPUIOHT IO IPaHUIle MadvKu. Pa3HOCTh ABYX KaHAIOB AAéT 00bEM
paboT: rOe mepeckHnany, rjae HeqoChmaliu.

ITonoxxeHue CeYeHHUH B IPOCTPAHCTBE OepETCSA M3 CaMOM TeOMETPHH, II0 BepIIuHaM JTUHUH.
3apmaBaTh UX OTHAEIbHO He Hafo. [IJIOCKUM 4epTEXKHEIN pa3pe3 He TOOUTCS: Y HETO HET HAaCTOSIINUX
OTMETOK.

ITepen moAroHKOM CHUMAETCS IIJIOCKUM TpeH: 6e3 3Toro ommnbKa MeTofia pacCTET BMECTe C CaMoM
OTMETKOH, a He C e€ pa3bpocoM.

I'me ceueHus IIepeceKarnTCsda, OTMETKH Ha HHX OOJI2KHEI COUTHCH. PacxoxXpeHne CUHUTAETCHa U
IIedaTaeTCda B ZKypHaJl BMEeCTe C KOOpOuHaTaMMu MeCTa, Ir'ie OHO HaubOoJIbIIee.

ITone YTo 3amaéT

JIuHuU Ha pa3pe3ax (c Z) Crou nuHUY Ha pa3pes3ax: JINHUU C
HactoammMu Z. ITonepeunslit mpoduns
HACHIIH, cllef pa3jioMa, TpaHulla ITavyKy - BCE,
YTO HApPUCOBAHO Ha pa3pe3e OOHOU NWHUHEH, a
He kKonbloM. [TomoxeHue pa3pe3oB 6epETcs U3
caMol reOMeTpuH, 10 BEPIINHAM, U HUTE He
crpainuBaeTcs. ITMockuil 4epTEKHBIN pa3pes3
He roguTcs: y Hero X 1 Y 9TO KOOPOUHATH Ha
JIUCTe, & OTMETOK HET BOBCE.

IToie ”MeHH MOBEPXHOCTH [Tone umenu noBepxHoCcTU. Kaxmas
TIOBEPXHOCTh Ha€T CBOM KaHaJll B rpuie: Tak
OOHUM MPOTOHOM COOUPAIOTCS KPOBJIS U
TIOAOIIBA, TPOEKT U HaKT, HECKOJIBKO
TOPU30HTOB cpa3y. ITycTo - Bce nurUU
CUYUTAIOTCS OOHOU ITI0OBEPXHOCTBHIO.

ToIBKO 3Ta HIOBEPXHOCTH (IIyCTO - BCE) Hwmsa noBepxHOCTH, ecnu HyzKHa ogHa. Ilycro -
BCe.
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ITone

YTo 3amaceT

Touku c oTMeTKaMHu (Heo0s13aTe/ILHO)

ITosie oTMETKH y TO4YEK

ITosie UMeHH NOBEPXHOCTH Yy TOYEK
ITar rpuga, M (0 - OT JaHHBIX)

Macka o01acTH (II0JIMI'OHBI,
Heo0sA3aTeILHO)

ITo/ie MMeHH MOBEPXHOCTH B MacKe (IIyCTO
- MacKa oO0I1as)

IToBepxHoOCTH (rpHAO)

YposHen

06p93aTL Kd2KIYVIO IOBEPXHOCTSH I1I0 CBOHM

CedYeHHusiM

3amac HapyKy OT MaCKH, M

OTpenbHEBIE 3aMEPEL B IOIOJTHEHNE K
CEeYeHUSIM: OTMETKM CKBaXXWH, TOUKHU
BCKPBITHUS pasjioMa, pernepsl. Fix 6epyT Tyna,
T7e CeUeHUMU HeT, U TaM TOYKa JEePIKUT
IIOBEPXHOCTH OOHA - CIIOPUTE C HEll HEKOMY.
PsgoM ¢ ceueHueM ciop BO3MOXKEH, U €r0
BEeIMYMHA IIeYaTaeTCs B XKypHall.

ITone ormeTku y TOo4ueK. Hy>XHO, KOrzia y TO4eK
HEeT BBICOTHL B CAaMOi T€eOMETPUH: Y TIJIOCKOTO
CJ1I0s €€ B35Th HEOTKYyMa, U MojIda CTaBUTh
HOJIb HEJb34.

[Tone umenn noBepxHOCTHU Yy TO4YEK. IlycCTO -
BCE TOYKHU MOYT B Ty XK€ IOBEPXHOCTh, YTO U
nmuHUY 0e3 UMEHH.

IITar rpupa no mnomianu. Homb 6epér
IBYXCOTYIO IOJIIO OXBarTa.

CJ0¥ IOJTUTOHOB, KOTOPLIM 00pe3aeTcs
pe3ynbTaT. MeXay CeYeHUSIMU OaHHBIX HET, U
IIOBEPXHOCTh TaM HUIOET TyHa, KyIa e€ mpoBeya
VHTEPHIOJAINS: MaCKOM 3afa€Tcs, JOKyaa
9TOMY BEPUTE.

ITone, mo KOTOPOMY IIOJIUTOH MaCKU IIPHUBA3aH
K IIOBEPXHOCTH. [TONUTOH C IyCTEIM
3Ha4YeHueM o0pe3aeT Bce.

MHoroKaHaIbHEIN I'PUL: KaHall Ha
IIOBEPXHOCTH, B IOPSIAKE UMEH. Pa3HOCTh OBYX
KaHAaJIOB U eCTb 0O0BEM paboT: I'Ie epeckay,
TTe HeOOCHIIan.

YpoBHE#H B MyJTbTUCETOYHOM HNPUOJINKEHUH.
Mario ypoBHel - T1agKasi IOBEPXHOCTh, MHOTO -
oHa 6MKe K OTMeTKaM Ha CeYeHUSX.
O6pe3aTh KaxKOyio MOBEPXHOCTS II0 IJIOMIAnN
e€ COBCTBEHHBIX ceueHuii: BHIIYKIas
000JT0YKa €€ TOYeK IJTIoC 3amnac. [IpoekTHas
HACHIIb 3a IIOCJIeAHUM IIpodusieM He 3aJlaHa, U
IIPOIOJIKATh €€ TyIa - BEIIyMKa.

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

Konp1iio Ha pa3pese 3TO TeJo, y HETrO eCTh KPOBJA U IIOAOMIBa, U UM 3aHuMMaeTcs 2.08. JImHus -
9TO OfHAa MMOBEPXHOCTDb, ¥ Pa3bupaTh €€ Ha BepxX ¥ HU3 He HaM0: KaXKaas BEpIIWHAa yKe TOTOBas

TOYKa B IIPOCTPAHCTBE.

Ortcioga o6nacTh npuMeHeHus. ITonepeyntie TPo¢uIn HACHIIN Yepe3 KaxkOble CTO MEeTPOB JAl0T
TIPOEKTHYIO ITOBEPXHOCTD, U PA3HOCThL €€ CO ChEMKOM 3TO 00BbEM paboT. Cren pa3noMa Ha CEpPUU
pas3pes30B JaéT ero MIOCKOCTh. I'paHuIla IaYKU Ha CEPHUH Pa3pe30B JaéT FOPHU30HT.
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Kak cuurTaer

BepIimmHb TUHUN UAYT B UHTEPIOISIINIO KaK €CTh, CO CHSATHEM IUIOCKOTO TpeHpa. Iloyie numeHu
TTOBEPXHOCTY PA3BOAUT JIWHWM TI0 KaHalaM: MPOEKT W (GakKT, KPOBMIS M TOMOIIBA, HECKOJIBKO
TOPU30HTOB - BCE OMHUM IIPOTOHOM. Pa3HOCTh IBYX KaHaJIOB U €CTh 00BEM paboT.

Tawm, roe ceueHus IIepeceKarnTCd, OTMETKH Ha HUX JOJIZKHEI COUTHCH. PacxoXIeHNe CUNTAETCS U
IIe4daTaeTcda C KOOpOJuHaTaMu MeCTa, I'rie OHO HanbobIllee: ¢ OOHHWM YHMCJIOM MOTH MCKaATh HEYero.

OTaenbHBIE 3aMepPhI

Kpome nmHUI cedeHUN UHCTPYMEHT NPUHMMAaeT TOYKHM C OTMETKAaMM: CKBaXKUHEl, TOYKH
BCKPBITHS pa3jioMa, pemnepsl. Ix 6epyT Tyna, rae cCeueHu HeT.

OTMeTKa YUTAeTCS U3 TeOMETPUM, €CITM OHA TPEXMepHasi. Y IIOCKOTO CJIOST €€ B3SITh HEOTKYIa,
IIO3TOMY 3adaéTCs IIoJjie OTMeTKH. Mo4a IOACTaBIATh HOJIb HHCTPYMEHT He CTaHeT.

B3BemmBaHUS HET, U OHO He HYXKHO. TaM, roe cedeHU HET, TOYKa AEePKUT IIOBEPXHOCTH OFHA:
Ha IIPOBEPOYHOM HACHIIU C HPONYIIEHHHIM IpoduieM 3aMep, IOOHSATHIN Ha IIOJITOpa MEeTpa,
IIOBEPXHOCTD TOJHSJA - OTKJIOHeHue BhIIIo 0.06 M. PsimoM ¢ ceueHneM mMHaYe: COTHS BEPIIUH
npodunsa mepeBemnBaeT OOHY TOYKY, M OTKJIOHEHHe TaM cocTaBuiao 1.09 M. OTo mpaBUIIBHO,
COTHS 3aMepOoB Haf€XXHee OOHOTr0, HO 3HaTh 00 9TOM HaJo.

ITosTOMY OTKJIOHEHME OT 3aMepPOB ITIevyaTaeTCs BCceraa - cpefHee U HauboIbIee, C KOOPAUHATAMH.
Mon4YanuBo MPOUTHOPHPOBAHHLIM 3aMep BBITJIIOUT KaK OIMuOKa HWHCTPYMEHTAa, a YMCIIO Cpa3y
TIOKA3kIBAET, KTO C KEM CIOPHUT: €CIIX OHO BEJIUKO, MO0 3aMep omubodeH, m1ub0 ceueHue pPsSamoM
HETOYHO.

Yero XKagaTh M0 TOYHOCTH

ITpoBepoYHas HaCHIIL: TpebeHb MeCcTb METPOB, OTKOCH OAWH K ABYM, TPOQUIN YepPe3 CTO METPOB.
BoccTaHoBNIeHHas TOBEPXHOCTH OTONLIA OT TpoeKTHOM Ha 0.18 M B HaubomnbIireM MecTe u Ha 0.03
M B cpegHeM. OOBEM JOCHITIKH COLIETICS C UCTUHHEIM C OIMMOKON B TPU IPOLEHTA.

To4yHOCTH pelllaeT YaCTOTa CeYeHUM, M HUKaAKOM pacyE€T 3TOr0 He IONPaBUT. 3a KpauHUM
CcedeHNEeM II0BEPXHOCTh He 3ajaHa, ¥ IIPOJoJIKaTh €€ TyHda - BhIIyMKa: OJIs 9TOr0 eCTh oOpe3Ka
110 CBOMM CEYEHUSIM.

2.11 byneBbl onepanmyu C 000 I0YKaMHu

BrruntaeT, o0beIuHSET U IIepecekKaeT OBa Teja.

Tak cYUTAIOT 0TPAbOTKY: U3 060JI0YKK PYAHOTO TeJjla BEIYMTAIOT 000JI0YKY OTPab0TaHHOM KaMephl
¥ IIOJIy4aloT OCTATOK 3amacoB. [lepecedeHne OAaéT TO, 4TO IIOMAJIO B 30HY, O0beJUHEHHE - IBa Tejla
KakK OJIHO.

Pab6oTa upméT He 1Mo ceTKaM, a Io sTYyekaMm: 00e 0O00I0YKY ITEPEBOISTCS B 3aHATOCTh 00IIeT0 Ky0a,
oTiepalivs BBIIONMHSAETCS HaM 3aHATOCTHIO, W PE3yJIhTaT CHOBA IpEeBpamaeTcs B Teso. ToyHas
oTiepalvis Haf CeTKaM{ PeXeT TPEYTOJbHUKW APYT O ApPyra M Ha KaCaHUSAX PETYISAPHO HaET
HE3aMKHYTHIH Pe3yJIbTaT, 10 KOTOPOMY 00BEM yKe HE B3STh.

IleHa 3TOTO peIlleHus: TEJIO BEIXOOUT CTYIIEHYAaTHIM, & TOYHOCTh OrpaHuyYeHa sdyerkou. OmmubKa
UAET II0 IIJIOIIAAN ITOBEPXHOCTH U YORIBAET BMECTEe C TUYEMKOM: Ha Ky0e B IeCSITh METPOB sS4elKa
0.5 M gama omuOKy o0bEMa MIsITh ImpoleHToB, 0.25 M - mBa ¢ momoBuHOM, 0.1 M - momana TOYHO.
ITaMATh IPU 3TOM PacCTET KyOoM.

O60109KH Ha BXOI€e OOJXKHEL OBITh 3aMKHYTH: ¥ HE3aMKHYTON BHYTPEHHOCTH HET, U ONIPENEJIUTh,
4TO BHYTpH, HedeM. He3aMkHyTas Ha BXoHe - 0TKa3 C yKa3aHueM 00beKTa.
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ITone YTo 3amaceT

IlepBoe Tes10 (IMOIUTOHBI C Z) ITepBoe Teso: 3aMKHyTast 0001049Ka U3 CJI0s
TIOJIMTOHOB ¢ Z. Takue maéT KHOIKa 000JI04eK
B OKHE IIPOCMOTpa U UHCTPyMeHT 2.04.

BTopoe Ten0 (IOIUTOHEI C Z) BTopoe Teno. 1 BEIYUTAHUS 3TO TO, YTO
BBIPE3al0T U3 MEePBOT0: OTpaboTaHHas KaMepa,
30Ha 0OBOOHEHUS.

OeucrBUE BrlunTaHue ocTaBiIseT OT IEPBOTO TeJa TO,
4ero HeT BO BTopoM. O0benuHeHue 6epeT 06a,
IepecedyeHue - TOJILKO OOIIYIO YacCThb.

CTOopoHA sAYEeHKH, M CrtopoHa siuediku. OHa ¥ 3aJa€T TOYHOCTh:
omurOKa UAET II0 MJIOMIaAu ITOBEPXHOCTH U
yOBIBAeT BMECTE C TYEHKOU BIABOE Ha KaXK[y0
monoBuHYy. Ha Ky0e B JecsiTh METPOB sTYelKa
0.5 M pmama ommbOKy o6véMa 5 npouenTos, 0.25
M - iBa Cc nonoBuHOU, 0.1 M - momasga TOYHO.
ITaMsiTh pacTET KyOOM, II0O3TOMY MeJjlb4e
HYKHOTO He Oepure.

Pe3ynasbTar (Tena) Tema pe3dynbpTaTa: MOIUTOHEI C Z, 00BEM
Kaxkmoro B arpubyTrax. O60104YKa 3aMKHyTa
BCerma, o3ToMy 0O0BEM I10 Hell CUUTaEeTCs.

3adyeM OH HyXKeH

Tak cuuTaloT 0TPaboTKYy: 13 060JI0YKH PYAHOT'O TeJjla BEIYUTAIOT 000JI0YKY OTPab0TaHHOM KaMephl
¥ IIOJTy4aloT OCTATOK 3arnacoB. [lepecedeHne faéT To, 4TO I0IAJIO B 30HY, OObefUHEHNE - IBa TeJla
Kak OJIHO.

ITouemy yepe3 SAUEHKH

Tounasa omepanus Haf CeETKaMHU PeXeT TPEYrOJIbHUKU OPYT O apyra. Ha KacaHuAX - a B T€0JIOTUHA
Tela KacaloTcs IIOCTOSHHO - OHA PETyIsIpHO [OAET BHIPOXKIOEHHBIE TI'paHU KU HE3aMKHYTHIU
pe3ynbTaT, a 0 He3aMKHYTOMY O0OBEM He B35Th. 31eCh 00e 000JIOYKH IePEBOASITCSA B 3aHSITOCTD
o61tero Kyba, onepanus BHIIOJIHSAETCS Haf 3aHATOCTBLIO, U Pe3yJIbTaT CHOBA CTAHOBUTCS TEJIOM.
OHO cTymleH4YaToe, 3aTO 3aMKHYTO€ BCerza.

3aHSATOCTh CUMTAETCS JIYYOM BBEPX II0 ITPABUIIY YETHOCTHU. ITO Ke IIPaBUIIO caMo pa3bupaeTcs
C TIOJIOCTSIMK BHYTPH Teqa: Haj TOYKOH B MOIOCTH 00GOJIOUKA TepeceKaeTCs MBaXK[bl, U TOUYKA
OKa3bIBAETCSA CHAPYXKHU.

Ilena penienusi

To4yHOCTh OTPaHUYEHA TUEHUKOM, 1 OInOKa UOET 10 IUIOUIAAH MMOBEPXHOCTH, a He 1o 00bémy. Ha
IBYX Ky0ax B [1eCsATh MeTPOB co caBuroM (nepeceuenue 500, o6renunenue 1500, Beruutanue 500
KybGomeTpoB) stuetika 0.5 M gasa msaTh npoieHToB, 0.25 M - gBa ¢ momoBuHOM, 0.1 M momana TOYHO.
ITamMsiTh IPK 9TOM pacTET KyOoM: HBeHaAaTh MUJIMOHOB siueeK mpu 0.05 M IpOTHUB IIeCTHAAIIATH
TeICSAY ITpH 0.5 M.

IIpaBuno npocrtoe: 6epuTe TYEUKY OKOJIO COTOH A0JIK pa3Mepa Tejla U He MeJlb4e, YeM HyKHO OIS
oTBeTa.
YTo0 npoBepsieTcsi Ha BXoJe

OO6O0JIOYKY [OJIZKHEBL OBITH 3aMKHYTHI, X 9TO IIPOBEPSETCS CHETOM PEGEpP, a He TeM, YTO 3aIMBKa
cpaborasna. [Isipy B 00KOBO¥M CTEHKE JIyd BBEPX HE 3aMeYaeT BOBCE: BEPTUKAJIbHAS I'PDAHb €T0 He
mmepecekaeT, U 00BEM MOCYUTAJICS OBI IO ILIPSIBOMY TEJIy MOJI4a.
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2.12 BbIOOpKa 000/I0YKOH

Otb6upaeT 00BEKTHI, IOMABIINE B 3aMKHYTYI0 000JIOYKY, ¥ CYUTAET II0 HUM CBOIKY.

Tak mony4darT 3amac: 6/10YHasi Mofelb, 000JI0YKa PYMHOTO Tejla WX 30HBl OTPAaOOTKU, W Ha
BBEIXOZle 00BEM, TOHHAXK U CPEeJHEeB3BeIlIeHHOe comepKaHue oToOpaHHoro. OTOOP CHapyXKu HaéT
OCTATOK, HE CTPOS BEHIYUTAHUS TEl.

OT6upaTh MOXKHO HE TOJIBKO TOYKH. JIMHMUW ¥ TIOJUTOHBI C BBICOTOM HOYT TeM Ke IIYTEM:
CKBaX>XWHHI, TIPOIIUBIIINE TEJIO, CJIeAbl BHIPA0OTOK, 000JI0UKY APYTUX Tel.

To4YKa CYMTAETCS BHYTPH IO TIPABUITY YETHOCTH: U3 HEE BBEPX IMyCKAETCS JIy4d, U ecjiu 000109Ka
TmepecekKaeTcs] HEYETHOE YHCIIO pa3, TOYKAa BHYTpU. AYeHKM [y 3TOTO He HYXKHBI, M OTBET
BBIXOAUT TOYHHIN, @ HE C TOYHOCTHBIO 10 TYEHKY, KaK y OyJIeBHIX OIeparuii.

Y MUHUH U IOJIMTOHOB CMOTPSTCS BEPIIUHBEL. OTPe30K, IPOMIIMBIINY TE€JI0 HACKBO3b MEXKAY OBYMS
CBOMMU BepUIMHAMM, BePIINHAMHU He JIOBUTCS - Ha 3TOT CJIydal eCTh IIar OoIIpoca BOOJIb.

O6BEM 0TOOpaAHHBIX OJIOKOB CBEPSIETCS C 00BEMOM caMoi 000IOYKH: pacXoXkKAaeHUe MOKa3hIBaeT,
HACKOJILKO MOMeJb rpy0a [jis 9TOTro Teja.

O6009Ka HoKHAa OBITH 3aMKHYTa: Y HE3aMKHYTOM BHYTPEHHOCTH HET.

ITone YTo 3amaéT

YT10 oTOMpPaTh (00BEKTHI C Z) YTo oTOMPATh: TOUKY, TUHUU WU HOJTUTOHEI C
BeICOTOU. brounas momens u3 2.03 u 1.03,
Ipo0HI, ciensl BEIPab0TOK, 000I0YKYM OAPYTUX
TeIl - TUIIL OB Y TeoMeTpuu Oblnna Z.

00010uKa (II0/IUTOHBI C Z) 3aMKHYyTasi 000JI09Ka, KOTOPOH UAET 0TOOP:
pynOHOE Teno, 30Ha OTPaboTKU, KOHTYP
nmoacyéeTra. Takue JaéT KHOMKA 000/I04€EK B
OKHe IIpocMoTpa, 2.04 u 2.11.

Y9T0 OCTAaBHTH ILlenukoM BHYTPH - BCe BEPIINHL 00BEKTa
BHYTpHU 000s10uKkHu. [IlepecekaeT - XOTh OfIHA
BHYTPH: TaK JIOBATCS CKBA’KWHBI ¥ BEIPAOOTKH,
IIPOXOASIINE TEI0 HAaCKBO3b. CHAPYXKU -
OCTaTOK, TO €CTh BCE, YTO He IlepeceKaerT.

ITome 06BE€MA O/TOKa ITone o6b€éMa 610Ka, eciu OTOUpPaeTCs
6;ouHas momenb. C HUM CUUTAETCS 00BEM
OTOOPAHHOTO U CBEPSIETCS C 00BEMOM CaMO
000JI0YKHU: pacxXoKAeHne TOKa3kIBaET,
HACKOJILKO MOfieNlb rpy0a AJisi 3TOTro Teja.

ITonne comepzkaHUA ITone comepxkauus. CpegHee 10 0TOOPaHHOMY
CUMTAETCs B3BEIIEHHBEIM 10 00BEMY, a He
MIPOCTEHIM: OJI0KHK OLIBAIOT PA3HOTO pa3Mepa, U
IIPOCTOE CPeHEe 3aBHIIIAET MEJIKHUE,

OT0o0paHHbIE 00 BHEKTHI OtobpaHHbIe OOBEKTH CO BCEMU CBOUMU
nosnssMu. CBoOgKa UOET B XKypHaJl.

IIlar onpoca Bmoasb guHu#, M (0 - [Ilar ompoca BOOIb TUHUM U IO KpPaio

BePpIIUHBI) TIOJIUTOHOB. be3 Hero cMoTpsATCS TOIBKO

BEPIIMHEL, U OTPE30K, IPOIIHUBIIUN TEJIO
HaCKBO3b MEXKY OBYMS CBOMMHU BEPIINHAMH,
HavigeH He OymeT. Homb - TOTBKO BEPIIMHEL.
ITnorHOCTH, T/M3 (0 - O3 TOHHaXKa) ITnoTHOCTH pynbl. C HeM 00BEM ITEPEBOOUTCS B
TOHHEI, a CofiepKaHue - B TOHHAX MeTasa.
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3auyeM OH HyXKeH

910 mocnemHee 3BEHO IENOYKU: KyO 3HaUYeHUH - OJI0YHAsT MOJEINb - 0TOOP 000I0YKOM - 0OBEM,
TOHHAX U CpedHEB3BeIlleHHOe comepxkanue. OTOOP CHapyKM [MaeT OCTATOK ITOCJie OTPabOTKHU, He
CTPOA BEIYUTAHUSA TEIJI.

OT6I/IpaTI> MOXKHO HE€ TOJIBKO TOYKHU. JIMHWK U IIOJIUTOHBEI C BBICOTOU UOyT TeM 2XKe I'Iy'TéM:
CKBazXKHHBI, ITPOIIKUBIIINE TEJIO, CJIeObl BBIpa6OTOK, 000JI0UKH OPYyTHUX TEeJl.

Kak cuurtaer

Touka BHYTPH, €CJIH JIyY U3 HEE BBEepPX mepecekKaeT 000I0UYKy HEeUYETHOE YKCIIO pa3. AduelKy miis
9TOI'O HEe HYXKHEI, 1 OTBET TO‘IHBIﬁ - B OTIIn4yue OT GYJ'IeBbIX onepaunﬁ, rge TOYHOCTEb yIInpaeTCd
B AYEUKY.

Cpe,t[Hee CooepKaHue CHUTAETCsA B3BEIIE€HHBIM II0 O6"béMY 0s10Ka. HpOCTOG cpenoHee 3aBEIINIAET
MeJiKue OGJIOKH, a OHHU B MoOOein OOGBIYHO KpaeBhIe.

CBepKa, KOTOpasi CTOUT BHUMAaHHUSI

O0BpéM 0TOOpPaHHEIX OJIOKOB CpPaBHMBAETCS C OOBEMOM cCaMOM OOOJIOUKM, M PaCXOXKIeHHe
rnmeyaTaeTcs. TO He MPOBepKa MPaBUIBHOCTH, a Mepa rPy0OCTH OI0OYHOM MOMEIH [/ 3TOTO
Tena: 610K nubO IIeJTMKOM BHYTPH, NTUOO LIEITMKOM CHApPyXKH, TPEThEero y OJI0YHOM MOOEesiu HeT.
Ecnu pacxoxpeHue BeIUKO, OJIOK KPYIIEH [JIs TaKOW (POPMHEI.

IIpenen cnocoba

Y IUHUY U IOJIMTOHOB CMOTPSATCS BEPIIUHBI. OTPEe30K, IPOMINBIINY TE€JI0 HACKBO3b MEXKIOY OBYMS
CBOMMM BepIIMHaMM, BepIIMHAMM He MOMMaTh - Ha 3TOT CIy4dal 3afaéTcs 1ar ornpoca BOOJIb.

2.13 O6o0s10uKa rpuaa miacra

CTpoHUT 3aMKHYTYI0 000JIOYKY TeJjia MjacTa o TPUAY: KPOBJIs, IIOMOIIIBAa U OOPTUK MEXKIY HUMHU.

To ke caMoe feJlaeT KHONKa 0607109eK B OKHE IIPOCMOTPA, HO TaM 3TO PyYHOH mmar. UHCTpyMEeHTOM
OH CTAHOBUTCS YacCTbi0O MOfeaud 00paGOTKH, M ILeloYKa «IOBEPXHOCTb - TEJI0 - BBIYMTAHUE
0TpPaGOTAHHOTO - MOACUYET 3araca» 3allyCKaeTCs IeJTMKOM.

0O060Js109Ka 3aMKHYTa, IT03TOMY €€ npuHuMaloT 2.11 1 2.12, a 066EM cUUTaETCsA TOYHOU (HOPMYJIIOHN
1o caMoi 060/104Ke.

O06BEM 3mech 1 00BEM 13 1.02 pacxomsiTCs NPUMEPHO Ha IPOLEHT: 000I0YKa UOET II0 IIeHTpaM
g4yeek, a 1.02 cuuTaeT AYEHKU I[eJIMKOM. DTO pal3HLIe T'PAHHUIILI OOHOM 00JIacTH, a He CIIOpP
METOIOB.

ITone YTo 3amaéeT

I'pupg mnacra I'pup nacta: KaHala KPOBJIM U KaHall IIOAOIIBHI.
Takoit gaét 1.01 u3 AByX IIOBEPXHOCTEMN UK U3
OITHOM, MOCTPOeHHOM BHU3, 1 2.08 10
3apuCOBKaM Ha pa3pe3ax.

Kanan KpoBiIH Kanan xkposnu. [TogomBou cuutaeTcs
CIeOyIOUINM 3a HUM: TaK YCTPOEH I'PUJ IIJIacTa.
Y MHOTrOMmIaCTOBOTO TpHaa 3TO BEIOOP IIacTa.

Tena mimacra Tera myiacTa: IIOIUTOHEL C Z, 00BEM KaKaoro B
aTpubyTax. [lanbine ux npuHuManT 2.11 u
2.12.
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ITone YTo 3amaceT

IIpopexxuBaHuEe CETKH I[TpopexuBanue ceTku. EquHNIA - KaK €CTb,
OBOMKa OEPET KaXKOyI0 BTOPYIO STYEUKY U HaéT
BYETBEPO MEHBIIIE TPEYTOIbHUKOB. OOBEM IpU
9TOM MEHSETCS Majio, a BOT TOHKHE OeTalu
cpe3alTcs.

YT0 Ha BBLIXOTOE

3aMKHyTass 000jI0YKa Tejla: KPOBJA, IOAOINBAa M OOPTHK MeXAy HUMH. Tejna palbuparTcs
Ha CBSI3HBIE YACTH, Y KaXXOOW CBOM 00BEM B aTpuOyTax. 3aMKHYTOCTBL ITPOBEPSIETCS TYT XKe,
He3aMKHYTHIe Tejla CUMTAIOTCS OTHEeNIbHO M HA3BIBAIOTCHA B XXKypHAJe, IIOTOMY YTO X He IPUMYT
2.11u 2.12.

IIpo o6BéM

Ha mpoepounoi IIMP 101 #a 101 ¢ oTceukoii 1o oTMeTKe 06ojiouka mana 39524 kybomeTtpa
npotus 40309 no ss4eiikaM. PacxoKmeHue BHIIIIO OBa IMPOIeHTa, ¥ BCE OHO II0 Kpaio.

2.14 3oHa/IbHasA CTAaTHUCTHKA 000/I049eK

Cuuraet 1o KaXOgoMy TeJly, CKOJIBKO 00BEKTOB B HEro0 II0IIajio, U 3alliChIBAeT YMCiIa B anI/I6y'TI:I
TeJla.

Toukwu: YKUCIIO BHYTPU M CyMMa aTpubyTa. JIMHWW: YUCIO JTUHUM, 3aeBIINX TEIO0, U OJIMHA UX
YyacTeu BHYTpPU. [I0TUTOHEBIL: YUCJIO IOJIUTOHOB, ¥ KOTOPBIX XOTh OJiHA BEpPIIIMHA BHYTPH.

JIMHUS pexkeTCs TeJIOM: OTPE30K ITEPECEKAETCS C TOBEPXHOCTHIO, TOUKY COPTUPYIOTCS BOOJIb HETO,
¥ B IJIMHY HMOET TOJIBKO YacThb BHYTPH. OTPE30K, MPOIIMBIINWN TEJI0 HACKBO3b MEXOY CBOUMH
BepIIMHAMHM, He ITPoIafaeT.

Honmk u mycTo - pa3Hble Belmu. Teno, BHYTPH KOTOPOTO HUYErO HET, TOJydYaeT HOJNb: 9TO
u3MepeHHbH QakT. He3aMKHYTO€e TEJIO TOJydYaeT MyCTOo U TOMafaeT B MPeOyIpeXkaeHue: ¥ HeTo
HET BHYTPEHHOCTH.

[ToBTOpHBIE NIPOTOHEI 110 OJHOMY CJIOI0 TeJl CKJIaAbIBAIOTCSA: Pe3yIbTaT NPefbInyIero nogaéTcs
Kak CJIOH TeJl ClIenyIoIeMy, ¥ KasKAbIi IPOroH o0aBisieT CBOH 1oJisi. CTOIKHOBEHUE UMEH - 0TKas,
€CJIM He pa3pelleHa llepe3aluch.

CYMMa II0 TeJlaM CXOOUTCS: OJIMHA JTUHUHN BHYTPH BCeX TeJI IIJIF0C OJIMHA CHAPY2XKHW PaBHaA TIOJTHOM
OJInHEe, U 9TO IIedaTaeTCs B 2KypPHalJl.

ITone YTo 3amaeT

Tena (moJauroHsi c 7Z) Cnott Teji: 3aMKHYTHIE 000JIOYKH, 10 OIHON Ha
00BeKT. Y KaxKIOoro Tejla IOSIBATCSA CBOU IO
co cuéToMm. He3zaMKHyTOe TeJI0 mojilydaeT
OyCTO, a He HOMIb: Yy HEro HeT BHYTPEHHOCTH, U
CUMTATh TaM Hedero.

Yto cuurath (00BEKTHI C 7) YTo cuuTaTh: TOYKH, JIMHUU UJIN IIOJIUTOHELI C
BBICOTOM. BriouHasa MoOenb, CKBasXKHMHEI, CJIeObI
BHIPA0OOTOK, PA3JIOMHI.
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ITone YTo 3amaceT

WM nosieH pe3yiabTaTa (IIyCcTO - OT C/I0sA)  MMs Oy moselt pe3ynbsrata. [IyCcTo - OT UMeHu
CJIOs, MPUBEOEHHOTO K JIaTUHUIE. K HEMY
nobaBaTcs cyPpPUKCH: n 4uciio 00HEKTOB
BHYTPH, len gjiuHa TUHUN BHYTPH, Sum
cymMMa aTpubyrta. 3amaBaliTe CBOE, KOoraa
TOHsIeTe UHCTPYMEHT 110 ODHOMY CJIOIO TeJl
HECKOJIbKO pa3 C pa3HbIMU OJaHHLIMU.

ATpuOyT IjIsi CYMMBI YucnoBoit aTpubyT OJist CyMMBI: 00BEM GJI0KA,
MOIIIHOCTD, cofiepxkaHue. [IyCcTo - TOJIbKO CYET.
Pa3pemiuTs nepe3anuch Mojieu Paspemuts nepe3amnuch NOIeH C TEM XKe

uMeHeM. be3 3TOro HOBTOPHEIY IIPOTOH C TEM
Ke UMeHEM - 0TKa3: MHa4Ye BTOPOU pe3yJIbTaT
TUXO0 3aTEP OBl IEPBBIH.

Tejia CO CTAaTUCTHKOH Tera co BCceMU MIPEKHUMU MOJIIMU M HOBBIMU
oMU cYé€Tta. YToOh HAaKOMUTL HECKOIBKO
IIPOTOHOB, ITOJaBalTe Pe3yJIbTaT
IIpenbIOymiero Kak CJION Tesl CIenyoIeMy.

3adyeM OH HyXKeH

9T0 2.12 ¢ ppyroit cTopoHwsl. TaM 1O OgHOMY Teny OTOMPAlOTCS OOBEKTHI, 3[eCh 0 KaXIoMy
TeJly 3alMuChIBAeTCs, CKOJILKO B HETro IMOIlajio, ¥ YUcJia JI0KATCcd B aTpuOyTH. 10 HUM MOXKHO
COPTHUPOBATH TeJIa, KPACUTh M0 IJIOTHOCTU TPOD, OTHABATh B OTUET.

Kak cuuraer

To4KM - Ty4oM BBEpX II0 YETHOCTH, KakK B 2.12. JIMHUU PEXKYTCS TEIOM: OTPE30K IIepeceKaeTcs
C TpPeyroJlbHUKaAaMU O0OJIOUKH, TOYKH COPTUPYIOTCS BIOJIb HETO, U B OJIMHY HUOET TONBKO YacCTh
BHYTpHU. OTpe30K, IPOIIUBIINY TEJI0 HaCKBO3b MEXKAy CBOMMU BepIINHaMH, 30eCh He IIpollafaerT,
B OTJIMYHE OT 0TOOpa 1o BepmuHaMm B 2.12.

[TpoBepeHO OBYyMS HE3aBUCUMBIMHU ITyTSIMM: TOUHAS Pe3Ka U IJIOTHBIM OIIPOC TOYEK BOOJIb TEX XKe
nuHuM pas3onutuck Ha 0.002 oporeHTa.

ITloBTOPHBIE MPOTOHBI

WHCTPpYyMEHT 3amyMaH IIOf HaKOIUleHWe: OJI0KM MOOEesd, IIOTOM Pa3jIOMEl, IIOTOM BEIPAOOTKH, U
BCE B OHOM CJioe Tejl. Pe3ynbTaT MpOroHa IIOAaETCA KaK CJIOM TeJl CIeQyIoIeMy, M KaxKIObIi
moGaBisieT CBOU Ionsi. MMs mojieit 6epeTcst OT BXOOHOTO CJI0OS, @ IPY CTOJIKHOBEHUU UWHCTPYMEHT
OTKa3hkIBAETCH, TOKa He pa3pelleHa IIepe3anuch: “HaUe BTOPOM pe3ysbTaT TUXO0 3aTEP ObI TEPBHIM.

Honpe u mycTo - pa3usle Belu. Teno, BHYTPU KOTOPOTO HUYETO HET, IToJIydaeT HOMb. He3zaMKHyTOE
TEJIO TIOJTy4YaeT MyCTO: Y HEro HeT BHYTPEHHOCTH.

Tunmossbie 3adadyu

[lecsATh 1emIOYeK, KOTOPHIE XOHOAT MO KPyry B pabore. HomMepa MHCTPYMEHTOB C TOYKOM 3TO
Isoliner3D, na3BaHus 6e3 HoMepa - cocemHui Isoliner.

2.15 Tesa TO/III IO KOHTYpaM

CTpOI/IT Te€Jla TOJIII II0 KOHTypaM B JII00BIX TIJIOCKOCTSIX: BEPTUKAJIBHEIM pPa3pe3aM, KapTe Ha
OHEeBHOU IIOBEPXHOCTH, HAKJIOHHBIM CE4YEHUAM. CroéB Ha BXOOe MOZXKET OBITh HECKOJILKO.
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It TOJI, KOTOPEIE JieXKaT PSANOM U IpaHUYaT 10 KPYTHIM KOHTakTaM. 2.08 CTpPOUT HIIacCTHI,
Jiexallye Opyr Hag OPYTroM, ¥ Ha TaKUX TOJIIIAaX pacTATrUBaeT KaXKayio Ha OOIIYI0 IJIoIab.

YV KaxXpo#l TOJIIM CTPOUTCS IIOJIe: PACCTOSSHHUE OO €€ KOHTAKTOB CO 3HAKOM, BHYTPH IIJIIOC,
CHapyXu MUHYC. BHEITHHI Kpaki KOHTypa KOHTAKTOM He CYHTAeTCS: HU3 pa3pe3a u o0pe3 KapThH
IIPOBEEHBl TaM, I'le KOHYHUJINCh AaHHbe. [lone MHTEPIONMupyeTcss B 00bEMEe MyJIbTUCETOYHBIMU
B-cmmafinaMu, W KaXX[ObIH BOKCEJIb OTXOOUT TOJIIEe C HauOoabIIuM I1osieM. Illesneli U HaXJIECTOB
MeXKOy TelaMM HeT I10 TOCTPOEHUIO.

Ecnu pa3pessl mapajienbHbl, PeIIéTKa HHTePHOISIINY YacTas B UX IIJIOCKOCTH U peaKas IOMepekK.
Torma KOHTAaKT MeX[y pa3pe3aMu HIOET OT OJHOTO K APYTrOMY, a He pacnibiBaeTcs. KapTa mepx&ut
KOHTAaKT Y IOBEPXHOCTH, B IIIyOMHY €TI0 BEOyT pa3pestl.

Caepxy Teja obpe3atoTcs penbedoM IO OTMETKaM KapThl U BEPXY Pa3pes3oB, CHU3Y 10 HUKHEH
OTMETKE JAHHBIX, B IIJIaHE TI0 BRIMTYKJIOH 000JI0YKE JaHHBIX.

B xxypHan meyaTaeTcs HEBsI3Ka Y KOHTAKTOB I10 KaXKaoM Tosile. bosbilasg HeBsI3Ka 3HAYUT, YTO
KOHTYPHBI PA3HHBIX IIJIOCKOCTEH CIIOPSIT MEXAy COOO.

Kom Tonmmu Ha pa3pe3e W Ha KapTe HOKEH COBIAfaTh: 0 HEMY HHCTPYMEHT IMOHHMAeT, YTO
3TO ofgHa Toja. KOHTaKT Ha pa3pe3e U Ha KapTe UIIETCS 0 O0IIUM pEGpaM COCETHUX KOHTYPOB,
TI09TOMY COCEHHE KOHTYPHI B OOHOM IIJIOCKOCTHY Hal0 PHCOBATH C MTPUBSI3KOM BEPIINH, 6€3 Ieei.

ITone YTo 3amaéeT

C/10M KOHTYPOB (IIOJIMTOHBI C Z) CJriou KOHTYPOB: IIOJIUTOHEI C HACTOAIIUMU Z, B
JTIOOHIX IIJIOCKOCTSAX. BepTUKambHEIE pa3pesHl,
KapTa TOJII] Ha JHEBHOUW MOBEPXHOCTH C
oTMeTKaMu pejibeda, HaKJIOHHLIE CeUeHUs,
Bcé BMecTe. KaxXabIii KOHTYP Onpo0OyeTcs B
CBOEH IIJIOCKOCTH, U IJIOCKOCTh OEPETCS U3
caMux BepiuH. [I710CKuM 4epTEKHBIN pa3pes
He TOOUTCHA: Y HETO HET HAaCTOsAIIINX OTMETOK.

ITone xoma Toamu (IIyCTO - ©UMSs1 CJIOSI) IMTone koma Tommu. OOMHAKOBBIM KOM Ha
pas3pe3e ¥ Ha KapTe 3HAYUT OOHY TOJIIIY.
[IycTo unu mons B cjioe HET - KOOOM CJIYKHUT
UMSI CIOsI: TakK ymoOHO, KOTma Kaxmas TOJIa
JIEKUT CBOUM CIIOEM.

IIlIar ceTku mo wiomtagu, M (0 - oT IlTar ceTku mo maomangu. Homb 6epeT coTyio

JaHHBIX) OOJTII0 oxBaTa. KOHTAKT JIOXKUTCS C TOUHOCTBIO
IIO TIOJIOBUHBI SYEUKH, a BpEMSI PacCTET C
YHCJIOM STYEeK.

Illar mo BepTtukaau, M (0 - momoBuHa mara Illar cetku mo BepTukanu. Homb 6epéTt

IO IIJIOIIIAgH) TIOJIOBUHY IIara 110 MJIOMIaAH: TOJIIIU OOBIYHO
Kpyue I10 BepPTUKAJIH, YeM II0 ITPOCTUPAHUIO.
Ky0 Tomux Ky6 Tomml: B KaxKoM BOKCeJle HOMED TOJIIIH,

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

Tesa Tong Tema Tom: 3aMKHYTHEIE 000JIOYKY, TI0 OJTHOM
Ha CBS3HBIM KyCOK TOJIIH, C 00bEMOM B
aTtpubyrax. Ux mpunumMaroT 2.11, 2.12 u 2.14.

2.16 [TemoHCTpPAIlHOHHAsI pe4YHasi ceTh (OeMo)

Co3zpaéT pesnbed U pedHyIo CeTh 10 HEMY, C PacXooM Ha KaXKIOoM 3BeHe.

Penved 3amaétcss dopmysioi: obImMi YKIOH K IOTY, I'PSAAOLI ¥ XOJIMBI. beccTouHble TTOHUKEHUS
3allOJIHSIOTCS, BOoa TeYET K cCaMOMY KPyTOMY M3 BOCBMU cocefel, IIolanb Bogocbopa KOIUTCS
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BHM3 II0 TeYEHWI0. Pycjio HauMHAeTCs TaM, The BomocOGop OojbIlle MOpora, pacxopd 3BeHa
ITPOTIOPIIMOHAJIEH TIIOIIaAu ero Bomocoopa.

Ha6op HyXkeH, 94TOOH TOKa3aTh TUHUM TpyOamMu. Pacxon pacTéT BHU3 IO TEYEHUIO B IECSITKH Pa3,
¥ TOJIIWHA TPYOBI YMTAETCS cpal3y. B cBolicTBax cJiosi B clieHe BHIOEPUTE MMOKAa3 TPyOOU U moje
TOJIIIMHEL (, & IIOKPACHUTh MOKHO 110 IOPAnKY 1o CTpanepy.

ITone YTo 3amaéT

OxBar (KyOa HOJIOKHUTH IIPUMEDP) Kyna nonoxute npuMep. ITycto o3HavaeTr
B35Th OXBaT OKHA BUMA: CETh JIsKeT TyHda, Kyna
BBl CMOTPUTE.

IITar ceTku penabeda, M Illar ceTku penbeda, meTprl. CeTtka 140 Ha 110
si9yeek, IIO9TOMY OT IIIara 3aBHCUT U pa3Mep
yuacTka: npu 50 M 9TO 7 Ha 5,5 KUIOMeETpa.

Bomoc6op Havaia pyciia, KM2 ITnomiank Bomoc6opa, C KOTOPOM HauMHAETCs
pycro. MeHbIre opor - r'ylle ceTh U 60bIle
MEeJIKUX IIPHUTOKOB.

Mogynab CTOKa, JI/C ¢ KM2 Mopynb CTOKa: TUTPOB B CEKYHAY C
KBagpaTHOTO KujoMeTpa BomocOGopa. Pacxon
3BeHa - IJIoIIafb ero Bogocbopa, yMHOXKEHHASA
Ha 3TOT MOQIYJIb.

PeuHnas cethb 3BeHbS CETH: IMHUYU C OTMETKaMu penbeda, C
TIOJISIMH Pacxofia, IJIoIIagu Bogocbopa,
nopsapka no Ctpanepy ¥ OnuHEL. [I71g ToKa3a
Tpy0OaMu I10Jie TOJIIUHE - d.

Pensed Penbed, 10 KOTOPOMY TEUET CETB, C
3anoJIHEeHHEIMY TOHUXKEHUAMU. B ciileHe 3TO
TIOBEPXHOCTh, HAll KOTOPOM jIexkKaT pyca.

3epHO CIIyYaHHOCTH OQHO U TO K€ 3epPHO Ja€T OOUH U TOT XKe
penbed 1 OOHY U Ty XKe ceThb. [Ipyroe 3epHO -
Opyrou penbed.

2.17 CTBOJIBI CKBazKXHH 110 HHKIMHOMETPHH

CTpOI/IT CTBOJIBI CKBAZKHWH I10 YCThAM U UHKJIIMHOMETPHH, KaK UX BEITPYZXKAKOT U3 0a3bl: ClIou YCTBEB
u Ta6m/1ua 3aMepOoB, CBeJIéHHbIe II10 HOMEePY CKBAXKHWHEI.

Mezxkmy 3aMepaMu CTBOJI UAET AyTOM OKPYKHOCTH, KacaTelbHbIE K KOTOPOM Ha KOHIIaX COBHAAal0T
C 3aMepaMu. ITO MeTOl MUHUMAalIbHOM KPWMBU3HLI, UM cUHMTalOT Micromine, Datamine, Surpac
u Leapfrog, u CTBOJIBI COBIIAHAOT C UX CTBOJaMu. OT yCTbSI IO IIE€PBOTO 3aMepa CTBOJ UOET
110 HaMNpaBJIEHWIO M3 IIacIllopTa CKBaXXWHBI: a3UMYT U YIrOJl y YCThs, €CIIU TaKHe IIOJiS eCThb B
crnoe ycTheB. HaKJTOHHAsA CKBaXXMHa UOET IO YIJIOM C CaMOTO VCThs, a IePBHIHA 3aMep Impudopa
OniBaeT riy6xke. be3 macmopTa CTBOJI [0 IIEPBOTO 3aMepa MOET o HeMy. 3amep Ha riayoune 0
BajkKHee ITacIiopTa. 3a IIOCJIeOHUM 3aMepOM CTBOJI UOET 110 HeMYy XKe o 3abos. CkBaxkuHa 0e3
UHKJIMHOMEeTpHuHU 1 0e3 MaciopTa OTBECHAsI, 0 YEM BHIOAETCS penynpexneHre. CKBaxkKuHa BBEPX
U3 MMOA3eMHOM BHIPAOOTKM 3aMaéTCsl YrJIOM BBEpPX: IIPHM 3alKUCU OT TOPU30HTA C MUHYCOM BHU3
9TO TOJIOKUTENLHBIN YTOI.

Yron B 6a3ax 3aMuChIBAIOT TPEMs ciocobaMu: OT TOPU30HTA C MUHYCOM BHU3, Korfa -90 o3HavaeT
OTBECHO BHM3, OT TOPHU30HTa C IIJIDCOM BHU3 U 3€HUTHLIA YIroJjl OT BEPTHUKAJIX, KaK B pOCCHﬁCKOﬂ
uHKIMHOMeTpuu. CornaiieHue BuIOMpaeTcs sBHO. [lepemyTaHHOEe COTJallleHHe YBOOUT CTBOJI
BBEPX UJIM KJIAJET er0 TOPU30HTAJIPHO, IO9TOMY IIEPBYIO CKBAaXKUHY CTOUT CBEPUTH C U3BECTHOM.

A3UMyT CYMTaeTCsI OT CeBepa CeTKH mpoekimu. COmuxKeHHe MepPUOuaHOB He BBOOUTCS: €CIIU
a3uMyTHI B 0a3e HCTUHHEIE, IONIPABhTE UX A0 pacuéTa.
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Ha Brixome nmuuaMM ¢ Z. [IrHa KakKAoW paBHA I'JTyOMHE 110 CTBOJIY, ITo3ToMy 2.18 pexkeT CTBOM O

rnybuHaM 6e3 OTHenbHOM TabJIMITH.

ITone

YTo 3amaéT

YcThsi CKBazKHH

ITone HOMEepa CKBaKHUHBI
ITone oTMEeTKH yCThs (IIyCTO - Z
reoMeTpPHuH)

IToxe rIyOMHBI CKBAaXKHHbBI

ITone a3uMyTa y YCThsI (IIyCTO - I10 HMEHH)

ITone yrna y ycrbsi (IyCcTO - IO HMEHH)

HNaKTuHOMeTpHSA (Tad/1uIa)

ITore HOMepa CKBaXKHUHLI B
HUHKJINHOMETPHH

IToxe riayOMHBI 3aMepa
ITone a3uMmyTa

ITone yria

Kak 3anmucaH yrosu

CTBOJIBI CKBazKHH

ITone X (ecIu HET reOMEeTPHH)

ITone Y (ecix HET reOMeTPHUH)
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VcThsa CKBaXKWH: TOYEYHHIN CJION unu tabmuila
C KOOpZMHaTaMHU. Y TOUYEYHOTO CJI0d
KOOpPIOUHATEL 0epyTCs U3 TeOMEeTPUH, V
TaGJIUIIEL - U3 TToJied X u Y.

[Tone HOMepa CKBaXkKUHH B YCThIX. [1o HeMy
YCTbe CBOOUTCS C UHKIMHOMeTpueu. [Tycro -
y3HaéTcs o umenu: HOLE, HOLEID, BHID.
[Tone otmeTku ycTha. IlycTO - OTMETKaA U3 Z
reoMeTpuu. be3 He€ CTBOJI BCTaHET Ha HOJIb, O
4yéM OymeT cKa3aHo.

ITone rny6uHbl CKBaXkUHH (3a60s). ITycTo -
y3HaéTcs o umenu (EOH, DEPTH), a 6e3
TAKOTO II0JII CTBOJI KOHYAEeTCs Ha MOCNIeTHEM
3aMepe UHKIUHOMETPHUH.

A3uMyT CKBaKWHHI V YCThsI U3 MaCIOpTa.
HaxkmoHHasi CKBaXkKUHA UIOET MO HUM C YCThS
o mepBoro 3aMepa. [lycTo - y3HaéTcs 1o
umenu (AZIMUTH, AZI, BRG).

Yromn ckBaXKWHEH Yy YCThSI U3 IACIIOPTa, B TOM
JKe COTJIallleHUH, 4YTO MHKIUnHOMeTpus. I[IycTo -
y3Haétcs o umenu (DIP, ANGLE). 3amep Ha
rnybute 0 BaxKHee IIacIlopra.

Tabnulla THKIMHOMETPUU: CKBaXKUHA,
riyOrHa [0 CTBOJIY, a3UMYyT, yro. IToms,
KOTODHIE He BHIOPAHEI, Y3HAIOTCS II0 UMEeHaM
Micromine, Datamine u Surpac. IIycTo - Bce
CKBaXXMWHHI OTBECHEIE.

ITone HOMepa CKBaXKUHBEI B UHKIIUHOMETPHUMN.
Howmepa cBogsATCS C YyCThIMH KaK TEKCT 6e3
TpoOesIoB MO KPasiM.

ITone rnyGuHBI 3aMepa MO CTBOJTY, METPHI OT
YCThs, HEe OTMETKA U He TIy0rnHa 1o
BEepTUKAaIIU.

ITone a3uMmyTa, rpagycCH OT CeBepa CETKHU II0
4yacoBoii cTpenke. COMMKeHNe MePUIHNaHOB He
YYUTHIBAETCH.

[Tomne yria HakJIOHA, B COTJIAlllEHUH,
BLIOpaHHOM HUIXKE.

Kaxk samnucan yroim. [lepenyranHoe
CoTJIallleHVe YBOOUT CTBOJI BBEPX WU KJIaleT
€ro TOPU30HTAJbHO, I03TOMY IIPOBEPHTE IO
OOHOU U3BECTHOM CKBaXUHE.

CTBOJIBI CKBAaXXMH: JIMHUYU C HACTOSIIUMU Z OT
yCThA Oo 3a604. [InVHa TMHUYM paBHA I'yOuHe
110 CTBOJY, mo3TOMY 2.18 pexeT e€ Ha
WHTepPBasbl 6e3 TaGJIuIEl TITyOUH.

ITone X, ecnu y C110s1 yCThEB HET reoMeTpuu. Y
TOYEYHOI'0O CJIOS He HYXKHO.

[Tome Y, ecnu y cj0os1 yCThEB HET T€OMETPUU. Y
TOYEYHOTO CJIOS He HYXKHO.



ITone YTo 3amaceT

IITar y3/10B CTBOJIa, M [ITar y310B CTBOJNA BOOJb OyTH, MeTpPHL. [1o
y3JlaM CTBOJI PUCYeTCs, U 110 HuUM Xke 2.18
HaXOOUT TOYKHU Ha TJIyﬁI/IHaX.

2.18 UnTepBassbl 10 CTBOJIY CKBAaXKHUHBI

PexxeT CTBOMIEI CKBaXKMH Ha WHTEPBAJIbl TPEMA criocob6aMu.

I/IHTepBaJIBI Hu3 TaﬁJIl/II.lBI KIIanoyT KaXKXOYI0 CTPOKY 0Hp06OBaHI/I$I Ha CTBOJI OT CBOEM l"J'IY6I/IHI>I oo
CBO€U CO BCEMU TOJISIMU T6.6J'II/IHLI. Tak B ciieHEe BUOHO OHpOGOBaHI/Ie KaK OHO €CThb.

PaBHBIe HHTEPBaAJIbI PEXYT CTBOJI Ha KYCKM 3a[JaHHOU HOJIUHBI OT YCThd. IlocneqHU KyCOK OO0
3a00s Kopoue, eCyIy OJIMHA He OeJIUTCS Hallelo.

KoMmo3uThI 10 IJIMHE PEeXYT TaK Xe ¥ B KaXK[OoM MHTepBajie CUHTAIOT cpedHee 1o Tabmuile,
B3BeIlIeHHOe II0 OJInHe mepecedeHus ¢ mpoboii. [Tpoba 0-1 m mo 10 r/T u mpoba 1-4 M mo 2 r/T
matoT Kommo3uT 0-4 m 1o 4 1/T, a mpocToe cpenHee mano Ol 6. Kommo3ut 6e3 eguHOM IpoOOHI
ToIy4yaeT MyCcToe 3HaYeHUe, a He HOJIb: MPOIYCK onpo0OBaHUS He paBeH IMyCcToi mopome. ITome
COVer MOKa3hbIBaeT OMMPOOOBAHHYIO JOJII0 OJIWHE KOMITO3UTA.

Ha BrIxome gBa ciosi. Kycku cTBoma ¢ Z IOKa3bIBAIOT B ClleHe TPyOaMu, C TOJIINHON U IIBETOM IO
comepxkaHuio. CepenyHbl HHTEPBAJIOB TOYKaMU C TeMU XKe nonamu unytT B 2.02, 2.06 u 2.07: Tak
OT oITpoOOBaHUS HOXOOAT A0 KybGa u 000JI0YEK.

ITone YTo 3amaéT

CTBOJIBI CKBazKHH (JIHHHH C Z) CTBOJIBI CKBaXKWH: JINHUYU C Z OT YCThs K 3a0010,
Hanpumep u3 2.17. I'myOuHa 110 CTBOJY
CUMTAETCS OJIMHOM JIUHUU OT €€ Hadasa.

IToie HOMEepa CKBaXKHHBI B CTBOJIaX ITonne HOMepa CKBaXWHH B CTBOJIax. [1o HeEMy
CTBOJI CBOJTUTCS CO CTPOKAMH TaOIUIIBI
MHTEpPBaoB.

Kak pe3ars HNuTepBanbl U3 TaOMUIIEI KITaAyT KaXKIyI0

CTPOKY OIIpo0OOBaHUSA Ha CTBOJ KaK €CTh.
PaBHBIE MHTEPBAILI PEXKYT CTBOMI Ha ITPOOLI
3aJlaHHOY [JIMHEI OT YCThS A0 3a00s.
KOMITO3UTEI peXKYT TaK Ke U CUUTAIOT B
KaxX[oM cpeqHee 10 TabiuIle, B3BeIIeHHOoe I10
IJIAHEe.

Tabnunma MHTEPBAJIOB Tabmuila HHTEPBAIOB: CKBaXXKWHA, OT, 10 U
3HaveHus. HyXHa Oj1st HHTEPBAJIOB U3
TAOIUIIEL ¥ OJISI KOMIIO3UTOB.

ITone HOMepa CKBazKHHBI B TAa0/IHIIE ITorme HOMepa CKBaXKUHH B Ta0IHIE
UHTepBayoB. HoMepa cBOOsiTCS CO CTBOIAMU
KaK TEeKCT.

ITone Haya/la HHTEpPBaJjia ITone Hayajyia UHTEPBAJIa, METPHI IO CTBOJIY OT
YCThs, HE OTMETKA.

ITone KoHIIA HHTEPBaJIa ITone KOHIIa HHTEPBasia, METPHI II0 CTBOIY.
CTpoKa C KOHIIOM He faJsibllle Hadyala
IIPOITyCKaeTCH.

IMossi nyist KOMIO3UTOB (IIyCTO - BCe YucnoBele MO OJIsT KOMIIO3UTOB. I1yCcTO - BCce

YHCJIOBbIE) YKCJIOBLIE, KpOMEe HaudaJjla ¥ KOHIla MHTepBasa.

[InuHa HHTEepBajia, M IImrHa paBHOTO MHTEpPBaja HUIIX KOMIIO3UTA,

MeTphl. [Tocnequui mHTEPBA 40 32005
KOpOYe, eC/IU OJIMHA He OeJIUTCS Haleso.
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ITone YTo 3amaceT

HNHTepBanbI HWHTepBanks: KyCKu CTBOJIA C Z OT Hadasa Io
KOHIIa MHTEepBaja, C [IOJIAMHU OT, 0O, OJINHa U
3HaYeHusMu. B ClleHe UX IIOKAa3bIBAlOT
TpyOaMu C TOJIIUHOM HIIU IIBETOM IIO
copeprKaHUIo.

CepeguHBbI HHTEPBAJIOB CepenuHbl HUHTEPBAJIOB: TOYKM C Z U TEMU XKe
nomsamu. ITo Bxox o 2.02, 2.06 u 2.07.

2.19 [TemoHCTpalTHOHHOE OypeHHe (1emMo)

Co3maér maHHBIE OypPEHUS MO 30JIOTOPYOHOM XKUJie: YCThs, MHKIIMHOMETPHUIO M OmpoOoBaHUeE,
TpeMs CI0SIMHU, KaK OHU NPUXOIAT U3 6a3Hl.

XKwuna mpocTUpaeTcss Ha CeBepo-BOCTOK M MafaeT Ha I0ro-BOCTOK mopn 60 rpamycoB, MOIIHOCTh
MEeHSIeTCS IO IMMPOCTUPAaHUI0 OT 3 mo 8 M. [IBafmaTh CKBAXKHMH CTOST IISIThIO IMPOQUIIIMH BKPECT
IIPOCTUPAHUS 1 OypsITCSA HaBCTpeuy nageHuio mox -60. [To Xomy CTBOJI BHIITOIAKUBAETCS U YXOIUT
110 a3UMYTy, MHKJIMHOMETPHUS 3amucaHa 4epe3 25 M C IMOrPeIrHoCThi0 npubopa. B 30He KUMITH
IPOOHI 10 METPY, BHE €€ I0 ABa, MeCTaMU IIPOITYCKHU OIIPOOOBaAHUS.

[Topsimok 1mmoka3sa:

1. 2.17 110 yCThSIM M MHKJIMHOMETPHUH, YTOJI OT TOPU30HTA C MUHYCOM BHHU3.

2. 2.18 co ctBonamm u Tabmuiei ompoboBaHUs, crocob® «HMHTepBambl M3 TAOMUIBI» WU
«KOMIIO3UTHI IO OJINHE» 10 2 M.

3. CrtBonEl ¥ uHTepBans B 3D-ipocMoTp. MHTEpBanaM B CBOMCTBaxX CJIOS IT0Ka3 TPyOoil U Iojie
TOJIIIMHEL au, a Ha KapTe I'PagyupPOBaHHBIN CTHUIIE IO au: UBET TPYOrl 6ePETCSA U3 HETO.

ITone YTo 3amaeT

OxBart (KyZa HOJIOKHUTH IIPHUMeEP) Kyna nmonoxute npumep. ITycto o3HavaeT
B34ATHh OXBAaT OKHa BHUIOaA: YYACTOK JIA2KET Tylda,
KyHda BBl CMOTPHUTE.

YcThsi CKBaXKHH YCThs CKBaXXWUH: TOYKHU C Z U IMOJIAMH HOMepa
¥ TNTyOMHBI CKBazkKMHBL. Bxopm mmsa 2.17.
HNHKIHHOMETpHSA HuKTuHOMEeTpUs: Tabnuila 6e3 reoMeTpuH,

rinyOruHa, a3UMYT U YI'0oJI OT T'OPHU30HTA C
MHHYCOM BHU3. Bxon mns 2.17.

Onpo6oBanue Onpo6oBanue: Tabnuila 6€3 reoOMeTpuH, OT, 0
H 30JI0TO B rpaMMax Ha TOHHY. Bxopn gnsa 2.18.
3epHO CIIy4YaHHOCTH OpOHO U TO K€ 3ePHO Ja€T OOHU U Te XKe

CKBaXKWHHI ¥ IIPOOHL. [Ipyroe 3epHO - Apyrue
IIOTPEIIHOCTHU U COOEPXKaHNWA.

2.20 bi1oyHast MOoJeIb B KyO

Kmapmér OrmouHyr0 MOmenb Ha PErymaspHy pemetrky Kyba. OOpartueii xom K 2.03: Tam KyO
CTaHOBUTCS GJIOKaMU, 3[eCh OJIOKM CTAHOBSATCS KyOOM.

BrnouHas Momens IpuXoguT U3 Micromine, Datamine umu Surpac Tabnuiiei: 1eHTp 6710Ka, pa3Mep,
3HaveHusd. Tabauiy CSV oTkpriBaloT B QGIS Kak TEKCT C pa3fgeuTessMu, 6e3 reOMeTpruu Uil C
TOYKaMH 110 IeHTpaM. [10J1s1 eHTpa ¥ pa3Mepa MOXKHO He BEIOMPATh: OHM Y3HAIOTCS [0 UMEeHaM. Y
Micromine ato EAST, NORTH, RL u EAST, NORTH, RL, y Datamine XC, YC, ZC u XINC, YINC,
ZINC. Kakue 1onst B3sThI, IUIIETCS B XKypHal. bes monel pa3Mmepa pa3Mep 0Ji0Ka paBeH HIary
LEHTPOB.

38



Tak xke noxuTcsa u mobas Tabnuila X, y, Z, 3HaUeHWe Ha PeryJIsipHON CeTKe, HalpuMep BRIIPY3Ka
UHBEPCUU Ie0(PU3UKOB.

Broku ogHOTO pa3Mepa JIOKAaTCs KaXKObH B CBOIO s4elKy. [1og6I0KM y KOHTAKTOB PYOHOTO Tea
CBOISTCS B STUEWKY CPEIHUM II0 OOBbEMY IlepecedeHUsi C KaxkAbIM 06JIoKoM. IIpocToe cpemHee
3aBbICHUIIO OBl MeJIKMe OoraThle MOAGJIOKH, a B3BEIIEHHOE COXPAHsSeT METasll: XKypHaJI medaTaeT
CBEPKY «3Ha4YeHUe Ha 00bEM» 110 O6JI0KaM U 110 KyOy.

fgeiika, MOKpeITass OJI0OKAMM MEHBIIIE YEeM HAIIOJIOBHUHY, OCTAETCsI IIYCTOM: KpaW MOOENu He
pa3Ma3bIiBaeTCH II0 SUYelKaM, KOTOpble 010K 3aen yriIoM.

Mopens ¢ moBOpoTOM Ocell 6JI0KOB CHa4asia pa3BepHUTE B CHCTEMY KOOPAUHAT GJIOKOB: peméTKa
Ky0a UIOET 10 OCSAM IIPOEKIHH.

ITone YTo 3amaéeT

bioynast Mogens BbrouyHas Momernb: TOYEYHBIN CIIOM IIEHTPOB
unu Tabnuia 6e3 reoMeTPHH, HallpuMep
BHIIpy3Ka Micromine, Datamine unu Surpac B
CSV.

ITone 3HaYeHHUsI YucoBoe 1mojie, 3 KOTOPOT'0 CTPOUTCS KyO:
copepzKaHue, IJIOTHOCTb, HOMep moMeHa. OgHo
IIoJie Ha IIPOToH, Kyb Ha IoJIe.

fAgyenka B mwiane, M (0 - mo G;10Kam) fAuerika ky0Oa B myiane, meTphl. Homb -
HaVMeHBIINN pa3Mep 610Ka: MoabIoKu
JI0KaTCSA KaX[IbIi B CBOIO S4ueliky. KpymnHee -
TOA0JIOKH CBOMSITCS B STUYEHKY CPEOHUM ITI0
00BEMY.

fluerika mo BepTukaau, M (0 - mo 6;10Kam)  Slueiika Kyba 110 BepTHUKaIu, MeTphl. Hob -
HauMeHbINN pa3Mep 610Ka 1o Z.

Ky0 3HaueHHuH Ky6 3HaueHui: KaHall Ha YPOBEHD, KaK y 2.02
u 2.06. M3 Hero 2.04 CTPOUT TEJIO BOKCEJISIMH,
a 2.11-2.14 pa6oTtaioT ¢ 060I0UKaMH.

[H0o/Is1 MOKPBLITUSA STYEHKH Kakas mons ssuedku monKHA OBITH ITOKPHITA
6;10KamMu, 4TOOH OHA IMOTy4Yusia 3HaYeHHe,
MeHbliie - Kpall MOLeJN TOJIIle, HO pa3Ma3aH
1o sTYerKaM, 3afeThIM yrijioM OJI0Ka.

2.21 Pa3pe3 2D-HHBEpPCHH B 00bEM

CtaBuTt pa3pe3 2D-uHBepCUU B IPOCTPAHCTBO, PSIIOM CO CKBaXKMHaMU, Ky6aMU U ITOBEPXHOCTSIMMU.
Kaxkpasa cTpoka TaGnuIbl CTAHOBUTCS AYEUKON pa3pe3a: BEePTUKAIbHOU IpaHblo BIOJIL ITPOQUIIS.

Bxop - Tabnuna X, y, z ¥ 3HaYeHus. X u Y - Touka Opoduis, Z - OTMeTKa LIeHTpa AYelKu, He
rnybuHa. fdyelika TIHETCS 00 CePequH MeXAy COCeTHUMM TOUKaMH ITPOdHUIIsd, a y KOHIa TPOQUIIsT
Ha IIoJIlIara HapyXy, II0 BLICOTE Ha IIOJIIIara BBepX U BHU3. [TOpAmoK CTPOK B (aiijie He BaXKeH:
TOYKHU IPOGUA yIOPAOOYUBAIOTCA cCaMU, OT KpallHel BOOJIb IPOMUIIA.

ITpoduns MOXKeT OBITH TOMAHBIM: y U3JIOMa sST9elKa M3 OBYX IJIOCKUX I'PaHel, U pa3pes3 UOeT Mo
npodwunio 6e3 mesnel. Pa3prelB npoduns, roe qo crienyiomei ToYKy 60JIbine TPEX OOBIYHBIX AT OB,
He IIepeKpHIBAaeTCs.

Heckomnbko npoduneit B omHoi Tabnulle pa3gensiorcs nojeMm Homepa npodunsa (LINE, PROFILE).
Ecnu siueliku 1o rimyOMHe pa3HOM BEICOTHI, BEICOTY 3amaéeT noje DZ. Tlons y3HaloTCS 10 UMeHaM,
WX MOKHO HE BHIOMPATE.

Ha BeIXOme Tpanu ¢ Z u Bcemu nonssMu Tabmuimel. CileHa IToKa3biBaeT UX TEJIOM, IIBET OepEeTCS U3
CTUJIS CJIOS. 3afaliTe CTUJIb, TPagyUPOBaHHLIN 10 HY?KHOMY II0JII0, HAaIIpUMeD II0 COITPOTUBIIEHHUIO:
Ha KapTe pa3pe3 BUOEH JIUHUEMN MPoGuis, B ClieHe CTEeHOM.
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Brirpyska gmns reopusukoB: CSV B UTF-8, pasgenutensd 3ansATas, fecATHUYHAas TOYKa, 3ar0JI0BOK

X, Y,

Z, U TOJs 3HAYEHMWY, OOHa CTPOKA Ha S4YeUKy, IIar HOCTOSHHBIM BHOOJbL HNPODUIS U IIO

BepTukanu. O6bEMHasI MHBEPCUS BHITPYXKaeTCsA Tak ke U upeT B 2.20. O6paTHO KyO Mopmymns
otmaéTcs Tabnuiieit yepe3d 2.03: cioi 6mouHOM Momenu coxpaHsaeTcs B CSV mraTHbIM « COXPaHUTh
KaK».

ITone YTo 3amaceT

Pa3pe3 uHBepcuHu (Tadiuia x, y, z) Pazpes 2D-uHBepcuu: Tabnuiia X, y, Z 1

3Ha4YeHUs, TOe X U y JiekKaT Ha Impodure.
TodeuHBIN CJIOM C Z TOXKEe TOOUTCS.

Pa3pe3 nuaBepcuu fgeliku pa3pes3a: BepTUKAIbHLIE TPAHU C Z U

BCEMH IIOJIAMU Tabiullel. B ciieHe
IIOKAa3bIBAIOTCS TEJIOM, IIBET U3 CTHUJIS CJIOS,
HaIpuMep I'PagyUPOBAHHOIO 0 3HAYEHHUIO.

OT

CKBadZiZKHH K 3adallaCaM

['maBHas 11eI04YKa, paay He€ BCE U OelalioCh.

1.
2.

ITpoGkI C comepKaHUSIMU B CII0€ TOYEK, OTMETKA B TeOMETPUH JTOO B MOJIE.

2.05 IIpoBepKa HHTEPHOJISIIHH - TOOo0paThk mapamMeTpsl. CYUTATh HAO C UCKITIOYEHUEM
IO CKBaXWHe, a He 10 mpobe: cocemHsii mpobfa B TOM JKe€ CTBOJIE IIOYTH IIOBTOPSIET
HCKITIOYEHHYIO, M OINOKa BEIXOOUT HUXKE HACTOSIIEHN.

. 2.02 UHTepnoasanus To4eK B o0béme nub6o 2.07 MBA B 00béMe - Ky0 3HaUeHU.

Kpurunr maét ommbKy onieHKu, MBA cunTaeT TaM, Irje KPUTUHT BCTAET: COTHU THICSY IPOO.

. Ky6 B cuieHy, pexuM usomnoBepxHocTu. OTcedKa 10 penbedy U M0 KOHTYPY JTULEH3UU - B

CBOMCTBAX CIIEHHI.

. KHomka 000/104KH B CJIOH IIPOEKTa: Tejla C 00bEMOM Kaxkgoro. ITmoTHoCTh 3amaéTcs B 2.03,

€C/Ii Hy2KHa Macca.

YTo mpoBepUTH 10 A0POTre: HeBsA3Ka 10 YPOBHAM B XypHase 2.07 - ecyiu ouepenHoi YPOBEHD €€
IMOYTH He YMEHBIINJI, Jajbllle OH JIOBUT IITyM 3aMepoB. U mone holes y mOJy4eHHBIX Te: IPU
IObIpax 00BbEM HE CUUTAETCS.

OT

1.
2.

3.
4.

TOPHU30HTOB K IUIACTy

B Isoliner untepmnonsnueil B mjaHe CTPOSITCS KPOBJIsi 1 MO OIIBA.

1.01 CoOpaThb rpuj mwiacra - MHOTOKaHaJIbHBEIM I'pUA: KaHan 1 KpoByis, KaHasl 2 MOMOIIIBa,
Oasbllle TapaMeTpHl.

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

ToT ke rpup B clieHe IIOKa3bIBaeTCs TeJIOM IlacTa, 6e3 mepecdéTa.

MOIIHOCTD U IIpodyee CHUTaeT 1.02 KaJ'II:KyJ'IﬂTop IVIaCTa, He BBIXOOA U3 I'pUa.

Pa3pe3 Ha 4epTeéxk U B 00bEM

1.
2.
3.

B Isoliner cTpouTcs pa3pe3 U KOJIOHKM CKBaXMH.
3abop pa3pesa - 3TO MOJIMTOHBI C HACTOSIIIUMU Z, U OH KJIagETCS B CIIEHY KaK €CThb.
IIBeT mytacToB cuieHa Oep€eT u3 1Moy color: TOT JKe CIIPaBOYHUK, YTO U Ha YepTexkKe.

CMEBICH B IIPOBEPKE I'JIa30M: 3a6op JIO2KHUTCA Ha ITIOBEPXHOCTH, I10 KOTOPEIM ITIOCTPOEH. Pazominuce
- pa3oijiaCb MOOeJlb, 1 3TO BUOHO CPa3y.
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OT 3apHCOBOK Ha pa3pe3ax K Tejy

Korpga ckBaxkumH Majo, a pa3pe3bl OTPHCOBAHEBL, TEJIO cobupaercs mo HuUM. MHcTpymeHT 2.08
IInacTel O pa3pe3aM.

OTKyIoa 0epyTcsi KOOPIHHATHI

W3 camoii TeoMeTpUu KOHTYPOB, W OOmbllle HUOTKyHa. KOHTyp Ha TPEXMEPHOM pa3pese 3TO
IIOJIUTOH, Y KOTOPOTO Kaxmas BepinrHa uMeeT X, Y ¥ Z. OH JIeKUT B IPOCTPAHCTBE HAKJIOHHO: X
u Y uOyT BOOMb IUMHUU pa3pesa, Z - oTMeTKa. I1o BeplInHaM UHCTPYMEHT U ONpemesisieT, B KaKoi
IJTIOCKOCTH JIEZKUT KOHTYP, Oeps HampaBlieHre II0 HauOoIbIlIeMy pa3Maxy TOYeK B IIJIaHe.

3agaBaTh JIMHUU Pa3pe30B OTAEJIBHO HE Ha0: OHU YK€ B HaHHBIX.

II710CKHH 4epPTEKHBIA pa3pe3 He ToauTcsi. Y Hero X u Y 9T0 KOOPAWHATH Ha JIUCTE, a He Ha
MEeCTHOCTH, ¥ OTMETOK HEeT BOBCe. B cBOIiCTBax CJI0sl TUII TeOMEeTPUHU A0JIXKeH ObITh PolygonZ unu
MultiPolygonZ. Ecnu npocto Polygon, To faHHEBIe He Te. Takue KOHTypPhl UHCTPYMEHT IIPOITyCKaeT
¥ TOBOPHUT 00 3TOM.

Tl'opgutcst 3a6op pa3pesa u3s Isoliner mmu6o cBost oMdppPOBKa 110 TPEXMEPHOMY Pa3pesy.

Kak 0epyTcsi KpOBJIsi M OOOIIIBA

Konbro KoHTypa ompammBaeTCs IIONEPEK, BOOIb JIMHMM pa3pe3a: Ha KaxXKaom Inare G6epércs
BEPXHSIS TOYKA KOJbIa U HUXKHSAS. [|eTUTh KOJIBIIO MOTI0JIaM HeJb3s - TaK YCTPOEH TOILKO 3a60p,
TOe Bepx WUAOET BIEPEN, a HM3 Ha3afd, a Y HAPMCOBAHHOTO OT PYKM KOHTYpa MOPSOOK BEPIIUH
TIPOU3BOJIEH.

NHTepnonupyooTcss UMEHHO 3TH ABE IIOBEPXHOCTH, a He TeJIo I1eJMKOM. KpOBjsi ¥ mopjoiiBa -
OOBIYHBIE TOBEPXHOCTH, U 3a7lada O HUX pelllaeTcs Npu I000# ceTu pa3pes30s.

Ilepen mOOTOHKOU C OTMETOK CHUMAaeTCs IIJIOCKuY TpeHA. be3 aToro omwubka MeToma pacTET
BMECTe C caMO¥ OTMETKOM, a He ¢ e€ pa3ddpocom. Ha KpoBJie 0KOJI0 MUHYC OBYXCOT HMSATUAECSTH
MEeTPOB C pa3bpocoM B BOCEMBOECAT CAHTMMETPOB IIOBEPXHOCThH YXOOWJIAa HA YeTHIPHAAIATH
METPOB, ¥ YHUCJIOM YPOBHEH 3TOT Oedh€eKT He YCTPaHIICs.

KoHTaKT cocegHHuX IIJIAaCTOB

TMomoliBa BepXHEro IIJIacTa W KPOBIIST HUKHETO - OfHA T'PAHUIlE, €CJIM TeOlIoT MPOBENT UX OOHOM
nuuuel. I[IocTpoeHHBIe TTOPO3Hb, MEXKOY pPa3pe3aMu OHU PACXOMSITCS, ¥ B MOMENTH BCTAET IIEh
WTH HAXJIECT, KOTOPHIX Ha pa3pese HeT.

HWHaCTpyMEHT CcBOOUT MPOOHEI COCETHUX IIJIACTOB U MePsSieT pa3MaxXx OTMEeTOK. Ecniu oH B mpemesax
OONMyCKa CKJIeHMKH KOHTAKTOB, I'DaHHIIA CTPOUTCS OOWH pa3 mo o6ouM HabopaM TOYEK Hu
KimaméTcs B o0e IIOJIOCH: Ieib TOT{a HOJb IO ITOCTPOeHuI0. Eciu Goblllie - TOBEPXHOCTH
CTPOSITCSI IOPO3HB, ¥ B XXKyPHAJI UOET IPeOynpexRaeHue ¢ KOOpOUHATaMU MECTa, TIe PacX0XKIeHue
Haubomnbiiee. UATH Tyda M CMOTPETh HAZlO B CBOM CIIOM KOHTYPOB: OOBIYHO TaM OfHA CheXaBIas
BEPIIMHA.

ITmacTel Ojisi 9TOTO YIOPSOOYEHHl IO 3ajleraHMuio, CBepXy BHU3, a He II0 UMEHHU IIOJisg: HoMepa
OBIBAIOT TEKCTOM, U TOrma «10» BCTAET MeXKay «1» u «2»,

JInH3a BHYTPH IUIacTa

KoHTyphl ogHOM TIJIOCKOCTH pa3pe3a pa3bupalioTcsi BMECTe, II0 BHEITHEHN I'paHuIle: KPOBIS UOET
10 caMOMY BepXHeMy M3 HUX, IIOHOIIBA 10 caMOMy HHXKHeMy. [109TOMy NTHH3a WX IPOIIIACTOK,
HapUCOBaHHBIE BHYTPU IIJIaCTa TEM XKe HOMEPOM, I'PaHuIly Tejla He TPoraloT. PaHbIlle MpoObl TaKUX
KOHTYPOB CBaJIMBAJIMCh B OHY T'PYIINY, ¥ B 00JIaKe KPOBJIX OKA3bIBAJIMCh CPA3y HACTOIIAsI KPOBIIS
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U BepPX JIMH3BI: UHTEPIIONALINUA I10JIy4dalla B OHHOﬁ TOYKE OIBa OTBETa U IIPOBOOWJIA IIOBEPXHOCTHb
MEeXIOy HUMMU.

Ecnu nuu3a HY2KHa OTOEJIbHBIM TEJIOM, OauTe el CBOU HOMED IIJIaCTa.

KoHTypHl pa3HBIX pa3pe30B TaK He 00bEOAUHSIIOTCS HUKOTOa. PacXoXaeHne B OMHOM TOYKE IIJlaHa
MeXOy OByMS pa3pe3aMu - 3TO [JaHHEIE, ¥ €r0 HaJ0 BUMETD, a HE IPSATATh B3ATHEM KpPalHEero.

[JoKyda BEepHUTH IOBEPXHOCTH

I'pun cTpOUTCS Ha BECh OXBAT KOHTYPOB, U 3a IIpefie/laMi pa3pe30B ITIOBEPXHOCTh UOET TyOa, Kyaa
€€ IIpoBeJia MHTepIoNALus. MacKa 00/IacTH 3aJa€T, JOKyda 3TOMY BEPUTh: 3a €€ IpefeiaMu
rpupma HeT BoBce. OOBIUHO 3TO KOHTYpP BHIpa®OTKHU, IMTypda HUIKM HOACYETHOro OjI0Ka. 3amac
HApPyZkKy OT MACKH OCTABJISIOT IIOTOMY, YTO IIaCT IPOMOJIKAETCS 3a KOHTYP BHIPAOOTKH, U
oOpe3Ka POBHO II0 HEMY cpe3ajia OBl TO, YTO B TAHHBIX €CTh.

Macka Ha OOHH IIIaCT

Macka OnIBaeT He TOJLKO o0masi. Eciu B cjioe MacKHu 3aJaTh MoJIe HoMepa IUIacTa, ITOJIUTOH
00pexXKeT TOT MJIaCT, YeH HOMEP B HEM CTOMT, a IIOJIUT'OH C ITYCTHIM 3HAaUYEeHWEM - BCe. DTO HYKHO,
KOTa Y OOHOIO IIJIaCcTa pa3pes3nl Kopode, YeM Y COCeIHUX.

®naxok o0pe3aTh KaxKabIHA IUIACT [0 CBOMM pa3pe3aM [ejlaeT TO Xe camoe 6e3 pUCOBaHUS:
OepéTcs BeIMyKIias 000104YKa Mpob caMoro IjiacTa IJIioc 3anac. Ha mypde ¢ 4eTeIpbMs CTeHKaM#
TIJIaCT, BCTPEUYEHHLIN Ha TPEX, 3aHMMaJ BCIO IIJIOIIAmb, a CO CBoel 000JI0YKOl 3aHuMMaeT 39
TIPOIIEHTOB IIPOTUB 64 y coceneil.

O06oJsi04Ka BHIITYKJa, ¥ BOTHYTOTO OTPAaHUYEHUS U3 HEE He BHEIMOET: V IJlacTa Ha TPEX CTEeHKaXx
IIPSIMOYTOJILHOTO 1Iypda oHa HaKpPoeT BeCh MPSIMOYTOJILHUK, IIOTOMY UYTO CepeluHa JIEXKUT BHYTPU
Heé. [IJ1s TaKuX CIIy49aeB W Hy>KHa MacKa IIOJINTOHOM Ha IIJIacT.

IMopaAnoK padoTnl

1. KoHTYpHI IJIACTOB Ha pa3pe3ax: IMOJIUTOHLI C HaCTOSIIUMHU Z.

2. 2.08 IImacrsl mo pa3pe3aM. [losie HOMepa IIjIacTa 3adaTh, mone «TOIBKO 3TOT IIJIaCT»
OCTaBUTh IIYCTBIM: BC€ IIJIACTHI CTPOSATCA OOHHM IIPDOIrOHOM, Ha 061HefI ceTke. Pa3HbIMHU
IIPOTOHAaMM y KazXKOoro IIjiaCTa BBII;I)IeT CBOM OXBaT U CBOH arar, 1 KOHTAaKThlI MeXIy HUMU
yX&Ke He COUOYyTCH.

3. 2KypHan: MOIIHOCTh ITO TJIOIIagM AOJIXKHa JieXKaThb B IIpefejiaX MOIIHOCTH Ha pa3pesax, a
CTPOKHU TIPO KOHTAKTHI - II0OKa3aTh CAHTUMETPHI, a He OelUMeTPHI.

4. I'pupn B cueny, pexuMm Teno mmacra. KHonka 060/109eK KIaféT Tejia B CJIOM ITPOEKTa, C
00BbEMOM B aTpubyTax.

5. MoiHoCTh, 00BEM U 3amack - 1.02 KanbKynasiTop mwiacra, 6i1ognast mogens - 1.03.

YTo BaxKHO 3HATH 3apaHee. TouHOCTE peniaeT 94aCTOoTa pa3pe30B, U HUKaAKOM pacqéT 9TOT0 HE
IIOIMPAaBUT: MeXOYy OBYMs Pa3pe3aMu JaHHBIX HET.

O0BéM Temna K3 KHONKM 000y104ueKk 1 06péM 13 1.02 He coBmagyT TOYHO. Mell UAET IO IleHTPaM
sd4yeek, 1.02 cuuTaeT A4YEeUKM IETUKOM, U Pa3HUIlA - 3TO IMOIAUYEUKH 110 IIEPUMETPY: Ha CETKE B
IBECTU STUYeeK OKOJIO IIPOolieHTa, Ha Ipyboi ceTKe 3aMeTHO OOJIblIIe.

TolIu psimoM, a He APyr Hag OPyroM

2.08 cTpouT nnacTh: y KazKOOT0 KPOBJIA U ITOAOIIBA Haf IIJIaHOM, IIJIaCTH JieXKaT OPYT Hafd OPyTOM.
Ecnu Tonmu nexxaTt pSAOOM M I'PaHUYAT II0 KPYTHIM KOHTAKTaM, KaK BYJIKaHOTe€HHBIE TOJIIIN Ha
pa3pese BKpecT mpoctupanus, 2.08 pacTsaruBaeT Kaxkmaylo Ha o0y mioiianb. [IJIs HUX eCTb
2.15 Tena ToIII MO KOHTYpaM: pa3pe3bl, KapTa TOJIII C OTMeTKaMu pefibeda U HaKJIOHHEIE
CedeHUs MOJalTCsI BMECTe, a KaXas Touka o0béMa OTXOOUT OOHOM TOJIIIIE.
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HOBerHOCTL II0 CE9Y9eHHUuAM

[TpoeKTUPOBIIMKY IIPUCHIIAIOT IIONepeuHble NOpodunyu dYepel Kaxkable CTO MeTpoB. Hamo
IIOCTPOUTH MPOEKTHYIO IOBEPXHOCTh U CPABHUTH €€ CO CbEMKOM, YTOOR YBUAETH, I'/ie ITepPecHnay,
a I'Ie HeOgOChIIIAaIn.

1. OmudpoBath TpoduUNINU KakK JTUHUU C HACTOSMIMMM Z M IIOCTaBUTh UX Ha Tpaccy. Kaxmas
JIMHUS 3TO OOHO CeYeHUe.

2. 2.10 IToBepxHOCTH O CeYeHHUSAM. [1ojie UMeHU IIOBEPXHOCTH 3aJaTh, €CJIM B OMHOM CJI0€
JieKaT U IIPOEKT, U (pakT: Torma KaXKabli yUOET B CBOM KaHall.

3. Pa3HoCTh KaHaJIOB U e€CTh 00bEM pabor. CumTaeTcsi KaJIbKyJIsSTOPOM PacTpoB nubo, eciu
TIOBEPXHOCTH JIezKaT KPOBJIEU M ITOAOIIBOU OOHOTO rpuia, mHCTpyMeHTOM 1.02.

TouyHOCTH pelllaeT 4YacTOTa CeYeHHUH, a 3a KpaiHUM IIpoduiieM IIOBEPXHOCTh He 3afJaHa. 3aMep Ha
ITPOBEPOYHOM HACHIIN M 00pe3Ka 10 CBOMM CEeYeHMSIM OIHCAHBI B pa3fere nHCTpyMeHTa 2.10.

N3 IIMP B Te/10: Kapbep U OTBaJIbI

CbéMKa HAaéT MOBEPXHOCTh, a BEHIYMTATh U MEePEeCeKaTh MOXKHO TOILKO Tena. [JoCTpoiKa BHU3 U
IIpeBpalaeT OQHO B Ipyroe.

1. 1.01 CoOpars rpujg mwiacra: Kposis - 310 LIMP, mopomBy 3apmaTh OTMETKOM (YPOBEHBb
IIOOCYETa) MITHM MOIIIHOCTHIO BHU3 (CJIOM PaBHOM TOJNIIUHLI: BCKPHIIA, OTCHIIKA).

2. 2.13 O6o/10YKa rpufa 1miacra - 3aMKHYTO€E TEJIO B CJIOe IIPOEKTa.

3. To ke caMoe [JjIsi BTOPOM ITOBEPXHOCTH: OTPabOTaHHOTO y4acTKa, OTBasa.

4. 2.11 BbyneBBI omepamuH C O000JI0OYKaAMM: BHIYECTh OTpaboTaHHOE, H00ABUTH OTBAl,
nepeceuyb ¢ 30HOH. Unmu 2.12 BnIOOpKa 000JIOYKOM, €CJIM CYUMTATh HAMO IO GIOYHOH
MOMeJu.

Tawm, TIe TOBEPXHOCTH He BHIIIE 3aJJaHHOM OTMETKH, Tejla HEeT BoBce. Takue sS4erdKu OOHYJIISIIOTCS,
a UX YHMCJIO IIeYaTaeTCs B KYPHAJI: CYUTATh UX C OTPUIATEIbHONW MOIIHOCTBHIO HEJIb35I, 00BEM OT
9TOTr'0 YMEHbIIAJICS OFI.

OpHa oroBOpKa IPo TOYHOCTh. Pa3HOCTH IBYX IIOBEPXHOCTEM CUMTAETCS 110 S4eKaM rpuja u He
uMeeT OMMOKM OT BOKcenel. ByneBa omepanust Haf TelaMHW HUOET MO sAYeliKkaM Kyba, U TOHKUHU
CIIO¥ B MOJIMEeTpa IIpHU sTUYelKe B METP IMOCYUTAETCS MJI0X0. 7151 TOHKUX CII0EB OepUTe Pa3HOCTh
moBepxHOCcTel Yyepe3 1.01 u 1.02, oist cmoKHOM GOPMEI - OyIeBBl OIepPaIluH.

OcTaToK 3amacoB IIOCJIe OTPAdOTKH

Ectb oGomouka PYOHOTO Tejla U o060/I0YKa TOTO, YUTO OTpa6OTaHO 3a Mecdln. Hamo mony4yuth
OCTaTOK 1 er0o 00LEM.

1. O6e 060JI09KY [MOIKHBI OBITH 3aMKHYTH. KHOIIKa 000J109€K B OKHE ITPOCMOTPA M UHCTPYMEHT
2.04 paror 3aMKHYTEHIE, a 1ojie closed B aTpubyTax 5TO ¥ IIOKa3bIBaeT.

2. 2.11 ByneBsI onepanyu ¢ 000I0YKAMH, [I€liCTBUE «BEIUYUTAHUE», IEPBOE TEJIO - PyOHOE,
BTOpOE - 0TpaboTKa.

3. OO6BEM KaXkOoro Tejla pel3yibTaTa JIeKUT B aTpubyTax. Ten GbIBaeT HECKOJIBKO: 0TpaboTKa
MoOrJjia pa3pe3aTh 3ajiekb Ha 4acCTH.

Tor ke pe3ynbTaT NOojydaeTcd U 06e3 BHYUTAHUS Tejl: MHCTpyMeHTOM 2.12 BniOopKka
000/7109KO0¥ 0TOOpaTh OIIOKW MOJENH, Jexalue CHapyku 0607109k 0TpaboTku. OTGOP TOUHBIH,
0e3 ssueek, a 00BEM U cofepzKaHMWE CUMUTAIOTCS cpa3ly. [IpoBepuTh cebs MOXKHO TakK: 0OBLEM
OTOOpPAHHEIX OJIOKOB CBEpSAETCS C 00BEMOM caMOM OOOJIOYKHM, M PACXOXKOeHIe IIedaTaeTCs B
KypHan. OHO 1 eCcTh rPyOOCTh OJIOYHOM MOJENH OJIs 3TOTO Tela.

CTOpOHAa sTYEeMKH 3a0aéT TOYHOCTh. OmnbKa UOET I10 IIOMIagK IIOBEPXHOCTU 1 YOLIBAET BMECTE C
sSIYeMKOM: Ha IIPOBEPOYHKIX KyDaxX B IecsaTh MeTpoB suelika 0.5 M gana 4yeTsipe nporeHTa, 0.1 M -
oguH. [TamMaTh IpU 3TOM pacTET KyOOM, IO3TOMY Mejibue Hy>KHOTO 6paTh He CTOUT.
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Pe3ynbTaT cTymeHYaTHIN: 9TO SYEHKH, a He TJIafgKas 000ji09Ka. B3amMeH oHa Bcerga 3aMKHYTa, U
00BEM I10 HEM CUUTAETCS - @ TOYHAS OIlepals HaJl CeTKaMU Ha KaCaHUAX PETyIsIPHO HaET OUTYIO
TeOMEeTPHIO, 10 KOTOPO# 00BEM yKe He B3ATh.

Y10 H3MEHHJIOCH MexKOy ChbEéMKaMH

1. JIBe Momenm OHOTO y4acCcTKa, CHATHIE B pa3HOe BpeMs.
2. 1.06 Pa3HOCTH 3anacoB (CMHCAHHE) - YTO YORII0, YTO IIPUOLINIO U I'e.

OTpa6OTKa, gopa3BenkKa, nepecqéT IIO HOBBEIM NAaHHBIM.

IToka3aTh He reojIory

W3 cileHBI TPU OOPOTH, 110 HaJOOHOCTH.

Kyna

YeMm

IO1s gero

Bpaysep, Blender, Windows

Pomnuk, gokmnan

BeIrpy3Ka B GLB

cbEMKa 000poTa KagpaMu
PNG

IIOCMOTPETH U IIOKPYTUTH,
HHUYero He CTaBs

dbopMma uuTaeTcs ny4ime
J11000T0 HEIIOOBUKHOTO

pakypca
IIOMEPUTD, COCTHIKOBATH C
BeIpaboTKaMu

CAD Brirpy3ka B STL unu OB]J

IOnsi CAD BKIIOYMWTE 3aKPHITHE BHIXOOA Ha Kpal KyOa: HE3aMKHYTYI0 O00O0JI0YKY OH ITOKazKeT
MeIleM, HO TEJIOM He caenaer.

IIpoBepKa JaHHBIX 10 MOJEIH

2.05 c MCKITIOYEeHuEeM 110 OOHOU ITpobe M TO XKe C UCKIIYEeHUEeM II0 CKBaxKuHe. Pa3Hulla Mexmy
IByMS omuOKaMHu ¥ TOBOPUT, Ha YEM JIEPKUTCS MOJIENb.

3aMep Ha DIEeMOHCTPAIIMOHHOM 3a/exu, IIPoOkl Yepes ISATh METPOB II0 CTBOJY:

CeThb CKBaXXMH II0 Hpo6e II0 CKBaXKMHE OTHOIIIEeHue

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

Omubka mo npo6e II0O4YTHU HEe MEeHAEeTCd OT CeTHUu: coceld IO CTBOJIYy BCerga pdAaoM, U II0 HEMY
UCKIIOYEHHAs npo6a BOCCTaHaABJIMBA€TCA OOWMHAKOBO XOPOIIIO. A ommnbKa IO CKBaXHHEe paCTéT
BMeCTe C paCCTOdHHEM MeEZXKOY CTBOJIaMHU - OHa U €CTh HAaCTOdIllasda, IIOTOMY 4YTO B HGB&GYPGHHYIO
TOYKY MOJIEeJIb II0IlagaeT UMEHHO TakK.

Yucna IIPUBENEHEBI OJId NEMOHCTPAIIMOHHEBIX NAaHHBIX: YV BalllX OHU 6y'JIy'T CBOH. CMOTpeTB Haaoo He
Ha HHUX, d Ha OTHOIII€HHEe 1 Ha TO, KaK OHO MEHSETCA IIPU CIryIlleHNU CETHU.

Y3HaTh 3TO CTOUT [0 TOTO, KakK IIOCTPOEHa KpaCuBasd KapPTHHKA, a He II0CJIe.

TunuuyHbIe CHTYaAIIlHHA
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Y10 BUOHO

OTtuero

YTo gemnaTh

CueHa nycTta

Cron He IIOKa3bIBAeTCsI

IToka3aHa 4acTb OOBEKTOB

Teso BCKPEITO Ha Cpes3e
O0OBEM He mocyuTaH
ITo oTceuke HUYETroO HE
IIOCTPOEHO

3BE30bI U JIYYH B IIOJIE
VHTEePIIOISAIINYT

O6oJs104Ka BHIIIA TPYOOM

Cro¥ OTKJIOHEH Ha BXOJe
UHCTPYMeEHTa

He oTMedYeHO HH OOHOT'O CJIOS
100 He HaxXKaTo 0OHOBIEHHE
Y cnost HeT BEICOTHI: IJIOCKas
reoMeTpHUs U He 3aJaH
HCTOYHUK OTMETKHU

CpaboTan npemesn BepIIuH B
ciieHe

O6oouyKa He3aMKHYTa

Y Temna ecThb OHIPHI, IT0Jie holes
6oJbIle HYJIS

Otceuka BHe pa3Maxa
3HaueHUU Kyba
[lenenue Ha cekTOpa y
TIJTAHOBEIX ITPOO

B xy0e maio ypoBHeH 10
BepPTHUKAJIN

MerIit u3 TPEYroJIbHUKOB He
OBIBAET TOMHBIM
MYJIbTHIIOJIUT OHOM

OTMETHUTD CJIOH U OOHOBUTDH

3aHaTb HNCTOYHHUK BBICOTEI B
CBOMCTBax CJI0S

I[TogHATH IIpemen B CBOMCTBAxX
CIeHBl TUO0 CHATH JINIIHUE
cioun

BxJTI04UTh 3aKpHITHE BEIXOOA
Ha Kpai Kyba

BKITIOYUTEH KPHIIKY, IPU
HyXkOe yOaBUTH YHUCIIO
ypOBHEN

B3aTes 3HaAYEeHUE BHYTPU
pa3Maxa, OH BUIEH B JIeTeHIe
OcTaBUTH HOJIb B II0JIE
CEeKTOPOB: OH OepEeTCcs OT
OaHHBIX

3apaTh IIar 1o BepTUKaiu B
2.02 Bpy4YHYyIO

Huuero, ”HCTPyMEHTEHL
MOQIYJISL IPOBEPKY He TPeOyoT

CocegHue mjiaruHbI

Isoliner - uHTepmonsius B IIJlaHEe, U30JIUHUU, pPelbed, YEepPTEXKHBIE pa3pe3bl, CKBaKMHHAas
rpaduka. Isoliner3D umTaeT TO, UYTO OH CTPOMUT: T'PHUOBI IJIacTa, 3a00p pa3pesa, CIPABOYHUK

IIJIaCTOB.

Topoliner - Tortorpaduyeckye IMOCTPOEHMUS.

JINTIIeH3usI 1 Pa3padoTIuK

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

Mopyne pacupoctpaHsercsa Ha ycinoBusix GNU General Public License Bepcuu 2 mau, mo
BalIeMy BBIOOpPY, /1000 Gonee mo3mued (GPL-2.0-or-later). 9To 3HAYUT, YTO UM MOIKHO
CBOOOIHO IOJIb30BaThCSA, U3y4daTh, U3MEHATH U IepefaBaTh Aanbiie. [lepenaBas M3MeHEHHBIH,
BBl 00s13aHBEl COXPAHUTh Ty Ke JIMLEH3UI0 U OTKPHITH UCXOOHEIN Kof. [ToJHBINA TEKCT JTUIeH3UU
nexuT B ¢patine LICENSE B cocTaBe MOLYIIA.

IIporpaMmMa pacIpoCTpPaHsIeTCs B HageXae Ha €€ IOoIe3HOCTh, HO 0e3 BCSIKHUX rapaHTH#, B TOM
ymucne 6e3 mogpasyMeBaeMoi TapaHTHUY TPUTOTHOCTH IJIS OTIpeneTEHHO e, OTBETCTBEHHOCTH
3a pe3ynbTaThl PACYETOB HECET TOT, KTO MX MpPHMeHSeT: Jiro0asi MOOesb 3TO HpPUuOIHXKeHHe, a
pellleHus 1Mo 3allacaM ¥ TOPHBEIM paboTaM IPHHUMAET CIeIUalliuCT, a He IporpaMMa.

Bnoxkennnie B Mmomyiib Oubnuoteku pyqtgraph u PyOpenGL pacnpoCTpaHSIOTCS 0 COOCTBEHHBIM
NUIeH3UsIM, coBMeCcTUMEIM ¢ GPL.
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I'me 4TO MCKATh

Kronka O njnarmHe Ha NaHENU M OOHOUMMEHHBIM IIYHKT MEHIO IIOKa3bIBAIOT BEPCUIO, CCHITIKU U
UCTOPUIO U3MEHEHUM U OTKPHIBAIOT KypPHAas PaboTHI.

XKypHan 3aBoguTCsa OpU 3arpy3ke Monyns panom c npodunem QGIS, daiinom isoliner3d. log. B
HETO IMUIIETCS KaXKABIHM IIaT, a He TOJILKO cO0uM: I0 HeMy BHUIOHO, KaKas Bepcus paboTaeT, mOIIIOo
JIV IeJI0 IO PacdYéTa W 9YTO OH HoIy4duil. [IpUIOKUTE €ero K MUChMY - M IPUYWHA HAXOOUTCS 3a OOUH
3axof.

CTpokM pacuéTa MHCTPYMEHTOB UAYT TyIa K€, a He TOJILKO B OKHO Processing. PaHblie xXypHan
3HaJl UM UHCTPYMEHTA U BPEMs, U I10 CHUMKY OBbLJIO BUIHO, YTO PACUET HMPOUIEN 3@ MOJICEKYHIHL,
HO HU OJHOIO YHCJIIa, 10 KOTOPOMY CyOST O pe3yJjbTaTe.

Kyma 3aueM

www.informpp.ru 0 pa3paboTuMKe U APYTUX IPOAYKTax
Hcxopueill KOA CcOOPKU, UCTOPUS U3MEHEHUM, TEKCTHI
CoobmuTh 06 omnbkre €cJi1 4To-TO paboTaeT He Tak

Coobm1as 06 ommbKe, IPUIOKUTE HOMED BEPCUHU M3 3ar0JIOBKA OKHA M CTPOKH KypHaia: 0 HUM
MIpUYMHA HaXOOUTCS 3a OOUH 3aXofl, a 0e3 HUX - 3a ISITh.
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