Isoliner3D - TpéxMepHOE OKHO U OOBEMHEBIE
UHCTPYMeHTHI aind QGIS

ComepzkaHue
YTo 3TO 3
VCTAaHOBKA . . . . . . o o v i e e e e e e e e e e e e e e e e e e e e e e e 3
CHUETO HAYATD . « « + « v v v e et e e e e e e e e e e e e e e e e e e e e e e e e 4
[IanHbIE, C KOTOPHLIMH padoTaeT MOIy/Ib 4
TIOBEPXHOCTD -« v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e 4
'pup mmmacTta: MHOTOKAQHAMBHBIM PACTD .« « + « « v v v v v e e e e e e e e e e e e e e e e 4
Kyb 3HAUEHHM . . . . . . v v v v v e e e e e e e e e e e e e e e e e e e e e e 4
HB0IMOBEPXHOCTDE . & « & v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 4
BOKCEIIH . . . . . . e e e e e e e e e e e e e e e e e e 5
BrIOUHAST MOLETIB . . . . . v v v v vt e e e e e e e e e e e e e e e e e e e e e e e e e 5
OO0O0MOYKA, OHA JKE TETIO . . . + « + v e o v e e e e e e e e e e e e e e e e e 5
3aPUCOBKHM HA PA3PE3AX . + « v v v v v v e e e e e e e e e e e e e e e e e e e e e e 5
CKBAZKHMHBI M TIPOOBI . . . . . v v o v v o i e e e e e e e e e e e e e e e e e e e 5
TERCTYDA . . . v v o o e e e e e e e e e e e e e e e e e e e e e e e e e 6
MacKa OOJTACTH . . . . & v v v v e e e e e e e e e e e e e e e e e e e e e e e 6
OKHO mpocMoOTpa 6
CHUCTEMA KOOPHHTHAT . & « v« v v e v e e e e e e e e e e e e e e e e e e e e e e 6
CBOMCTBA CIEHBL . . .« & « v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e 6
LIeHTP BPAIIEHMST . . . « v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e 7
TTOAMEeTETD M OOJIETETE . « + + v v v v e et e e e e e e e e e e e e e e e e e e e e e 7
CBOMCTBA CITOST + .« &« v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 7
OTKYTA OEPETCS ITBET . . « + v v o v e e v e e e e e e e e e e e e e e e e e e e e 7
HN301m0oBEepXHOCTH M BOKCEJIA 8
OOOMOYKH TAOIIHIIEH . . . . . v v v o v e e e e e e e e e e e e e e e e e e e 8
KpBIIIKA HA KPAIO KY0Q . . . . v v v v v e e e e e e e e e e e e e e e e e e e e e 8
UHCTKA .+ & v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e 8
OOGOMIOYKH B CIIOM TIPOCKTA . . « + v v v v e et e e e e e e e e e e e e e e s e e 8
BbIrpy3Ka CleHbI 9
BpalllEHUE ML CBEMEKA . . « « & v v v v e v e e e e e e e e e e e e e e e e e e e e e 9
HNHCTPYMEHTHI 9
1.01 CoOpaTh IPUO TIITACTA  + « . + v « v o e v e e e e e e e e e e e e e e e e e e 9
Korma HOHOIIIBEL HET . . v v v v v v v e e e e e e e e e e e e e e e e e s e 10
YUTO C 9TUM OENATh JANTBIIIE . . . « . v v v v v e e e e e e e e e e e e e e e e e 10
1.02 KambKYJIATOD IUTACTA .« « + « v« v v e e et e e e e e e e e e e e e e e s e e e 10
1.03 I'pup mimacta B OJIOYHYIO MOTIEITB .+ & v v v v v v e e e e e e e e e e e e e e 11
MHOTOINACTOBBIM TPHUI . « « v« v v v v e e e e e e e e e e e e e e e e e e e e e e 11
1.04 TloBepxHOCTH B 3D (MEIIIM) . . . . . . . o v v v it e et e e e e e e e e e e e 11



1.05 JOMEHBI B KAHA IIJTACTA . .« « « v v v v v e e e e e e e e e e e e e e e e e 12
1.06 Pa3HOCTD 3aMACOB (CHUCAHME) . . . . « + v v v v e e e e e e e e e e e e e e e e 12
1.07 Co3maTh IPUMED JAAHHBIX (HEMO) . . . . v v v v v v e e e e e e e e e e e e e e e 12
1.08 KapTa Oiigd TEKCTYPHEL (HEMO) . . . . . v v v v v v e e e e e e e e e e e e e e e e e 13
2.01 [IeMOHCTPAIIMOHHLIE CKBAXKUHEI B O0BEME . . . . . . . . v v v v e i e i e e e 13
2.02 UHTEPIOMSAINSA TOYEK B OOBEME . . . .+ v v v v o v v v e e e e e e e e e e e e 14
2.03 Ky0 B OJIOYHYIO MOTEITD . . . + v « v v e e e et e e e e e e e e e e e e e e e 16
2.04 Teno Ky0a BOKCEIISIMHE . . . . .+ « + v v v e et e et e e e e e e e e e e e e 16
2.05 TIpoBepKa MHTEPHOMAIIME . . .« « « v v v v v e e e e e e e e e e e e e e e e e e 17
2.06 KPpUTHHT B OOBEME . . . . . v v v v v v e e e e e e e e e e e e e e e e e 18
2.07 MBABOOBEME . . . . v v v i v e e e e e e e e e e e e e e e e e e e e 20
2.08 TINACTBI TO PA3PE3AM . .+ v« v v v e e e e e e e e e e e e e e e e e e e e e e 21
2.09 [lemoHCTpalMOHHAS BEHIPAOOTKA (HMEMO) . . . v v v v v v v e e e e e e e e e e e e e 22
3a9EM OH HYZKEH . . . v v v v v v v e e e e e e e e e e e e e e e e e e e e e e 23

UTO BHYTPH + « v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e 24
OXKHUOAEMBIE YHUCIIA . . « « « v v v v e e e e e e e e e e e e e e e e e e e e e e 24
2.10 TIOBEPXHOCTH IO CEUEHUAM . . . « « v« v v v v e e v e e e e e e e e e e e e e e 24
3aYEM OH HYZKEH . . . & v v v v e v e e e e e e e e e e e e e e e e e e e e e 26
Kak cuuraeT . . . . . . . . . e e e e e e e 26
OTOENBHBIE 3AMEPDBL . . v & v v v v e e e e e e e e e e e e e e e e e e e e e e e 26
Yero KIOATh IO TOUHOCTHIL . « « + v v v v v e e e e e e e e e e e e e e e e e e e 26
2.11 ByneBsl OIepalMU C O00TIOUKAMYE . . . . .+« v v v v e e e e e e e e e e 27
3aYEM OH HYZKEH . . .+ v v v v e v e e e e e e e e e e e e e e e e e e e e e 27
[ToyeMy 9epe3d TUEHMKM . . . . + v v v v v v e e e e e e e e e e e e e e e e e e 27
LeHa PELICHUS . . . . . . v v v i v e e e e e e e e e e e e e e e e e e e e e e 28

UTO OPOBEPSAETCT HA BXOME . + + v v v o v v e e e e e e e e e e e e e e e e 28
2.12 BEIGOPKA OOOTTOYUKOM . . . . « + v v v v e e e e e e e e e e e e e e e e e e e e 28
3aYEM OH HYZKEH . .« v v v v v v e e e e e e e e e e e e e e e e e e e e e 29
Kak cuumaeT . . . . . . . .. e e e e e e e e 29
CBepKa, KOTOPAs CTOUT BHUMAHUST . . . . .« © ¢ v v e v v e e e e e e e e e e e 29
TIpemerm CIIoco0a . . . . . . . . o v i i e e e e e e e e e e e e 29
2.13 O60MOYKA TPHUHA TIITACTA . . « + « « + v e e e et e e e e e e e e e e e e e 29
2.14 30HanmbHAS CTATUCTHUKA OOOJIOUEK . . . + & v v v o v v v e e e et e e e e e e e e 30
3aYEM OH HYZKEH . . .+ v v v v v v e e e e e e e e e e e e e e e e e e e e e e 31
Kak cuuraeT . . . . . . . . L e e e e e e e 31
TIOBTOPHBIE IPOTOHBL . . . « v v v v v v e e e e e e e e e e e e e e e e e e e e e e 31
TunosBbie 3agayu 32
3a9EM OH HYZKEH . . .+ v v v v v v e e e e e e e e e e e e e e e e e e e e e 32

UTO HA BBIXOME . « v v v v v e e e e e e e e e e e e e e e e e e e s 32
TIPO OOBEM . . . . . . o o e e e e e e e e e e e 32

OT CKBAZKMH K 3ATACAM . . . . « vt v v v e et et e e e e e e e e e e e e e e e e 32
OT TOPUBOHTOB K TIJTACTY  + + v « v v e v e e e e e e e e e e e e e e e e e e e e e e e 32
Paspe3a HA UEPTEK M BOOBEM . . . . . . v v v v e v e et e e e e e e e e e e e 33
OT 3apHUCOBOK Ha PA3PE3AX K TEIIY .+ « « « « v v v v v et et e e e e e e e e e e e e 33
OTKyma OepPyTCS KOOPOMHATBL . . . .+ & v v v v v v v e e e e e e e e e e e e e e e 33
Kak 6epyTCst KPOBIISI M1 HOMOIIIBA . . .« &+ + v « « « v v e e e e e e e e e e e e e e e 33
KOHTaKT COCEOHUX IIJTACTOB . . .« v « « v v v v e e e e e e e e e e e e e e e e e e 33
JIMH3A BHYTPHU TJTACTA  + .« + « v« v v e e e e e e e e e e e e e e e e e e e e e e 34
[HOKyma BEPUTD MOBEPXHOCTH . .« . « & v v v v e e e e e e e e e e e e e e e e e 34
MacKa Ha OFMH IIITACT . .« .+« v v e e e e e e e e e e e e e e e e e e e e e 34
TIOPSAOOK PAOOTEL . . . .« v v v o v e e e e e e e e e e e e e e e e e 34
[TOBEPXHOCTD IO CEUECHUMAM . . . & & v v v v e e et e e et e e e e e e e e e e e e e e 35
W3 LIMP B TeJIO: KAaPbeP M OTBATTBL . . .+ « & « v v v v e e e e e e e e e e e e e e e e 35
OcCTaToK 3amacoB HOCHE OTPAOOTKM . . . . . v v v v v v v e e e e e e e e e e e e e e e 35
YTO UBMEHUIIOCH MEXKIY CBEMKAMM . . . &+ v v v v v v e e e e e e e e e e e e e e e 36



[ToKa3aTh HETEOJIOTY . .+ v« v v v v v e v e e i e i e e e e e e e e i e i e e e v e v .. 36

[TpoBepKa HAHHBIX IO MOTEIIHL . . . « « & « v v v v o e e e e e e e i e e i e e i v v v ... 36
TunuuHble CUTyallun 37
CocegHHe IIar HHbBI 37
JInmeH3us1 ¥ pa3padoTUYuK 37

F'me 4TOHUCKATB . . . . . . . . . o . v i i i i e e e e e e e e e e e e e e e 38
4YTO0 3TO

cEsEaEsy e D@

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

Isoliner3D moKa3bIBaeT HOaHHLIE NIPOEKTa B OOLEME M CUMTAeT II0 HUM. PacTphl J103KaTCS
IIOBEPXHOCTSAMHU, MHOT'OKAaHAJIBHBIE TPUAOLI - 3aMKHYTBEIMUA T€JIaMU I1JIaCTOB, CKBA2KWHHEI - IBETHEIMU
CTBOJIAMH, IIOJIUTOHEI C BEICOTOM - TelamMu. OTHesIbHO OT 3TOro pabdoTaeT HaGOp MHCTPYMEHTOB
B maHenu OOpaboTku: cOopKa rpupa IjlacTta, OIO4YHAs MOMelb, WHTEPIOJSALusS B 00BEME,
U30II0BEPXHOCTHU, OO HEMHI.

Mopnynb He 3aBUCHUT HHU OT IITAaTHOTO TpéxMepHoro Bupa QGIS, Hu oT Qt3D: oTpucoBKa UOET Ha
BJIOKEHHBIX B HETO OMOIHMOTEeKaX, CTABUTh OTHEIbHO HEeYero.

WnTepnonsauus B mjlaHe, M30JIUHUU, penbed U UEPTEXKHBIE pa3pe3bl OCTAIOTCS 3a IJIaTMHOM
Isoliner, cnyTHMKOM KOTOpoOro Isoliner3D saBmnsieTcs.

Tpebopanusa: QGIS 3.16 u HoBee, Qt5 umu Qt6.

YcTraHoBKa

Mopynu - YIIpaBjieHHe H yCTaHOBKA MOAY/IeH - YcTaHOBUTH U3 ZIP, BriGpaTh isoliner3d.zip.
[Tepesanyckats QGIS He HYXKHO.



C 4yero Hagvartrhb

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

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

IHaHHBIE, C KOTOPBIMH padoTaeT MOIy/Ib

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

IToBepxHOCTH

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

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

I'pua m1acTa: MHOTOKaHa/IBHBIM PAacTp

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

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

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

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

Ky0 3HaYeHuH

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

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

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

HN30moBepxHOCTH

I'panuila, mpoBeéHHAas 1Mo Ky0y Ha 3a[lJaHHOM YPOBHE: «T{ie COIepKaHnue PaBHO MISATH IPOIIeHTaM».
3aMKHYyTas U30TI0BEPXHOCTH - 3TO TEJIO, ¥ 110 HEMY CUUTAETCS 00OBEM.
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CTpouTCs ClieHOU Ha /1eTy; KHOIIKa 000JI04eK KJIaJIET e€ B CJIOM IIpOeKTa.

Boxcenu

Tot ke Ky0, MOKa3aHHBEIM He T'IagKOM IpaHUIEl, a KyOMKaMM sideeK. Pa3HWIla He B JaHHBIX,
da B YECTHOCTHU IIOKa3a: M30IIOBEPXHOCTb MHTEPIIONIUPYET MEXKOYy y3JIaMU U BBITJTIAOUT FJI&JZ[KOfI,
BOKCeJIb IIOKa3bIBaE€T POBHO TO pa3pelleHre, KOTOPOe eCThb.

Boxkcenu cTtpout cueHa u uHcTpyMeHT 2.04. Ha HuUX Xe mepxkarcsa OyneBbl omeparuu 2.11:
Tejla PaCTEPU3YIOTCS B S4YEeWKU, IIOTOMY YTO OIlepalys Haj sdeilKaMU BCcerfa HAa€T 3aMKHYTHIU
pe3ynbTar.

biaouynass moagesb

Ciio¥i TO9eK - [IeHTPOUIOB OJIOKOB, Y KaXKOOW CBOU TOJIsi: 00BEM OI0Ka, ComepIKaHue, TUI PYOHL.
9To mpuBHEIYHaAsA (opma MOACUYETa 3allacoB: HPOCYMMHPOBAN OOBEMEI, B3BECHUII COMEPIKAHUS,
TIOJTyYuJI TOHHAXK.

Hemnarot 2.03 (u3 ky6a) u 1.03 (13 rpuga nnacrta). [Torpebnset 2.12: otOupaeT 6510Ku 060I0UKOM
UM CUMTAET II0 HUM CBOIKY.

BrnouHnass momenb rpybee KybGa II0 cBoeill mpupome: 070K Iub0 LEeIHKOM BHYTPH KOHTYpa, JIUOO0
LIEeTUKOM CHapyxku. PacxoxmeHnue o6b€éMa 6JI0KOB C 00bEMOM 000JIOYKHY - Mepa 3TO¥ rpydoCTH, U
2.12 ero neyaraer.

000/7104Ka, OHa XKe TeJIo

CI110# MOJIMT OHOB € BBICOTOM (MultiPolygonZ), rae KaxXX bl IIOJTUTOH - TPEYTOJIbHUK ITIOBEPXHOCTH
Tena. 3aMKHyTast 000JI0YKa OTpaHuYUBaeT 00BEM, B 00BEM CUUTAETCS TOUHOM (POPMYIIOH 10 HEel
camoii, 6e3 g4YeexK.

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

KmnroueBoe CBOMCTBO - 3aMKHYTOCTbh. Y HE3aMKHYTOM 000JIOYKHM HET BHYTPEHHOCTH, ¥ 00BEM 1O
Hel He CUUTAETCS, a UHCTPYMEHTH €€ OoTKIOHSIOT. [Tojie closed B aTpubyTax mOKa3bkIBAaET 3TO 110
KaXaoMy Tely.

3apHCOBKH Ha pa3pe3ax

[TonuroHsl ¥ TUHUU C HACTOSAIIUMU Z, JieKalllie B IIJIOCKOCTH pa3pe3a. [10JIMroH 3TO Ten0: KOIbI0
UAET 110 KPOBJIE BIIEPEN U II0 ITOJOIIBE Ha3ald, U U3 Hero 6epyTcs aBe nopepxHocTH (2.08). JIunus
9TO OfHa MOBEPXHOCTH (2.10).

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

CKBaXKHUHBI U MPOOHI

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

IeMoHcTpalnnoHHEIN Habop 2.09 menaeT u CKBaXKUHLI BeepoM, 1 60PO3IEI II0 MOIIHOCTH IIjIacTa.



TekcTypa

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

[TpoBepouyHyio KapTy A4 noKa3a genaeT 1.08.

Macka o0j1acTH

ITonuroH, KOTOPEIM 00pe3aeTcs pe3ysbTaT MHTEPIOANINY. MeXay pa3dpe3aMu U 3a npefeiaMu
OaHHBIX ITOBEPXHOCTDb UIOET TyOa, Ky[a €€ IIpoBejla MHTEPIIOJISAIINS; MacKa IT'OBOPUT, HOKyda 3TOMY
BepuThb. B 2.08 u 2.10 MacKy MOXKHO 3ajaTh Ha KOHKPETHBIU IJIaCT UJIM IOBEPXHOCTH, @ MOXKHO
MMOPYYUTh HHCTPYMEHTY B3STh 00JIaCTh 110 CAMUM AAHHBIM - BHITYKIYI0 000JI0YKY CBOUX IIPO0.

OKHO nTpocMoOTpa

CrneBa CHOUCOK CIIOEB IIPOEeKTa C rajJlIkaMu, CIIpaBa CI€eHa. OTMeTKa 3ama€T, YTO IT0Ka3LIBaTh;
CUMTaeT CLEeHYy KHOIIKa 0OHOBIIEHUS, a HE caMa OTMeTKa - Ha OOJIbIIIOM IIPOEKTe nepecﬁopKa
3aHUMMaeT CEeKYHIEI, U JejlaTh €€ Ha KaXX[bIN IeJTY0K He3adyeM.

MEIIiib: JIeBas KHOMKA BpalllaeT, KOJIeco HPUuO/INKaeT, CPeNHsIs IBUTAeT.

CucreMa KoopauHaT

Cuena pabGoTaeT B KOOpAMHATaxX IpoeKkTa. Holmb CABUHYT K cepeguHe 0XBaTa BCeX BUIMMBIX CIIOEB:
0e3 3TOro Yucia B IIeCTh 3HAKOB TEPSIOT TOYHOCTh ¥ BUAEOKAPTHI, M MOAE/Th HAYMHAET APOXKAaTh.

IlTkama 1o BBICOTE OOHA Ha BCIO cileHy. OOIIMM HOML ¥ OOIMMM MHOXKHUTEJIb CUUTAIOTCS IO
BCEM BUOUMBIM CIOSIM Cpa3y X HNPUMEHSIOTCS OOWHAKOBO K pacTpaM, IIOJIMTOHAM, JIMHUSIM U
ToukaM. [ToaToMy 3a60p pa3pesa JTOKHUTCSI Ha IOBEPXHOCTh, II0 KOTOPOM IIOCTPOEH, IPH 1I000M
IIPeyBeINYeHUH.

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

CBOMCTBA CIIeHbI

OTKpBIBAIOTCS KHOIIKOM Ha ITalllke. Pa3gensr:

Bung - mpeyBenudyeHHe, Pa3HOC CJI0EB IO BEPTHUKANM, 06IMas MPO3PavyHOCTb MTOBEPXHOCTEW,
CTOPOHA TEKCTYPHI, TPefesl BEPIINH B CI[EHE.

Oﬁpe3Ka - II0 KOHTYDPY, I10 OTMETKE U II0 IIOBEPXHOCTSIM. Bcé, uTo CHApPyXKWY, He IIOKAa3bIBAeTCs, a
Cpe3 TeJla 3aKpPhIBAeTCA KprH.IKOfI: BUOHO Ce€4Y€eHHue, a He U3HAHKY.

Odopmiaenue - OTMBIBKA, TPAiuEHTHHIN (OH, CrilaXkuBaHue KpaéB. OTMEBIBKA He yKpallleHUe:
IIOBEPXHOCTh, pacKpallleHHas IIKaJiol, PUCYeTCs OOHUM IIBETOM BepUIMH 6e3 cBeTa BOBCE, U
penbed BHYTPU OOHOTO OTTEHKAa IIpoIamaeT. 'pafueHTHBIN (OH BKIIOYEH 10 YMOTYaHUIO.

y I'pPuga IIJIaCTOB KaHaAJ/I BBICOT YHTAETCA KaK MECTO B CTOIIKE: KaHaJl KPOBJIHN ITIOKAa3bIBA€T 3TOT
IJIaCT ¥ BCEe, YTO HHUXKEe, KaHaJI IIOJOMIBEI - 9TOT IIJIACT ¥ BCE, YTO BHIIIIE.

Tera ocBeIlal0TCs TPeMs UCTOYHUKAMHU. OTHUM UCTOYHHUKOM BCE, UYTO OT HEr0 OTBEPHYTO, YXOIUT
B TeHb IIeJIMKOM, a y Tejla IJlacTa TAaKWUX I'paHel IIOJIOBHHA - GOKOBBIE CTEHKM W IIOIOIIBA, - U
CIleHa BHIXOOHUT TEMHOM. OCHOBHOM MCTOYHHUK pUCyeT GOpPMYy, BTOPOH CBETUT C OPYTOM CTOPOHEI
BITOJICHJIBI, TPDETHUM CHU3Y HE MAaET MPOBAIUTHCST HU3Y. Y OTMBIBKY HCTOYHUK OCTAETCS OMUH: TPEMS
OHa BBIXOOUT IIJIOIE, ¥ pefbed BHYTPU OJHOTO OTTEHKA ITTKAJIbl YUTAEeTCI XyXKe.



KoopauHAaTHBIN KOPOO - CeTKa Ha BEHIOPAHHEIX IMJIOCKOCTSX U €€ IIar.

Bce HacTpOUKU COXpPaHSIOTCS B IPOEKT.

IIenTp BpamieHusi

CrieHa KPYTHTCS BOKPYT IIeHTPa OXBaTa [OaHHBIX, ¥ OCMOTPETb OTHENbHYIO AeTaldb 3TUM He
BBEIXOIUT: OHA ye3XKaeT M3 Kajpa ObicTpee, YyeM roBopauuBaeTcs. IleT40K mMpaBOH KHONMKOH
IO CLIEHE TIePEHOCUT IL[EHTP BPaIleHUs B Ty TOYKY, Ky[a MOKa3au.

KapTuHKka npu 3TOM He MEeHsIeTCsI: MECTO KaMephl CYUTAeTCs OT IIeHTpa, YOaleHus 1 OBYX YIJIOB,
IIO3TOMY IIPOCTOM IIEPEHOC IIeHTpa yBEJ OBl BHA. 30eCh yHalleHHWe W YTIIbl II€PEeCUYUTHIBAIOTCS
o0paTHO, U KamMepa OCTAETCS POBHO TaM, T'le CTOosa. MeHseTCsS TOJIPKO TOYKa, BOKPYT KOTOPOM
TIOMOET BpallleHue.

[ITen4ok mpaBo¥ 3a mpegejlaMH IUIOMIAJKH TaHHBIX BO3BPAIIAET IIEHTP HA BCIO CIEHY - 9TO
¥ eCTb «IIOKaXW BCE». A IeT90K MUMO O0BEKTa, HO BHYTPH IUIOIIAOKM, LIEHTP HE TPOTAeT: 3TO
OOBIYHEIN HEJIOJIET PYKH II0 TOHKOMY TeJly, ¥ COPOC TaM BHITJIAAEeNI Ol KaK CaMOBOJILHEIM YXO[ BUMA.
I'paHuIa mpoBefgeHa C 3alacoM B YETBEPThH OXBaTa.

Ecnu cueHa 3aHUMaeT BECh KaaIp 1 MUMO IIJIOIIAOKW HE H.IéJ'IKHYTB, €CTh IIYHKT I_IeHTp BpallleHUusA
- BCs CII€Ha B MEHIO CIIMCKa CII€HHBEI.

ITopsmok Onss ocMOTpa [OeTanu: IOAJIEeTeTh K CJIOI0, IMENKHYTH IPaBOM II0 HYXKHOMY MeCTY,
BKJIIOUUTE 00JIET. BpallleHre moiaET BOKPYT BHIOPAHHOM TOYKH.

ITpaBasi KHOMOKA 3aHSTa TOJBKO IEIYKOM 0e3 OBMXKEHUS: IepPeTAaCKHBaHHeM e€ IO-IIPexXHeMY
3abupaeT KaMmepa. B pexume prCOBaHUS IIpaBasi OTMEHSET IIOCIEIHIO BEePIIUHY, U [IeHTP TaM
He IIepPeHOCUTCS.

ITognereTrs U 00JIeTETH

[To mpaBO¥ KHOTIKE Ha CTPOKE CITMCKa CIleHH ecTh [ToasieTreTs u 00/1eTeTh TEKYyUIHiH HeHTp. Ha
OOJBIIION TIJIOMIAAKe MeJIKMM 00BheKT MCKAaTh HeUeM: OH 3aHMMaeT IIHUKCeNb, a BpallleHHue BOKPYT
0011Iero IeHTpa CIEeHHl ero TOJIbKO YBOOUT. [1oOIET IePEeHOCHUT LIEHTP BpaIlleHusl Ha caM CJIOH U
O0epéT ymaneHue KaMephl IT0 eT0 OXBaTy.

OO6néT HU4Yero He HABOOMWT: OH KPYTUT BOKPYI TEKYyIero ieHTpa. HaBommch OH caM Ha CIIOH,
BLIOPAHHBIM IIETYKOM IIEHTP CTUPACS Obl, ¥ ITOCIIeOHUN IIar 0CMOTPa OTMEHSINT ObI IIPeabI Y.

OxBaT 6epEeTCs U3 CJI0S ¥ IePEBOAUTCS B KOOPOUHATHI CIIEHHI: CIleHa XKUBET COBUHYTOM, €€ LEeHTP
CTOUT B HyJIe, ¥ OXBAT, B3SITHIH KaK €CTb, YBEJI ObI KaMepy MHUMO Ha BECh CIIBUT.

CBOHCTBaA CJI0sA

OTKPHIBAIOTCS OBOMHEBIM IIIETYKOM IIO CJIOI0 B CITCKe. [I0Ka3bIBAalOTCSI TOIBKO Te IIOJIsI, KOTOPHIe
paboTaioT B BEIOPpaHHOM PEezKUME: Y U30II0BEPXHOCTH OIHU, Y BOKCENIeH APyTrHe, Y CTEHKH TPEThH.

PexXXuUMEI pacTpOBOTrO CJIOS: IIOBEPXHOCTh, TEJIO IIJIacTa, U30II0BEPXHOCTH II0 KyOy, BOKCEIU II0
KyOy, CTeHKa o IMHUU, 00hEMHAas 3aIUBKa.

OTKyma OepéTcsi mBeT
CueHa crpammBaeT IIBET Y CaMUX OJaHHEIX, B TAKOM IIOPSOKeE.

IMepBBIM wuTaeTcs moje color, eCiam OHO €CTh B cjioe. 3HaUeHUe nuiieTcsa Kak #RRGGBB, rogsaTcs
KOpPOTKas 3aluCh U Ha3BaHUe LIBeTa. Tak MOCTynaloT MHCTPYMEHTH! Isoliner: nBeT mimacra yxe
IIOCYUTAH II0 CIIPAaBOYHUKY, TEM Ke, UTO U Ha YyepTexke.



Ecnmu mons Her, OepéTcsi CHUMBONHMKA CJIOS - Ta, YTO BHUOHA B mepeBe cimoéB QGIS. liset
CIIpalllBaeTCs Ha KaXObi 00bEeKT, TIO3TOMY KaTeropuu u rpaganuu paborawmT. Kinacc, CHATHIN B
JiereHae, He PUCYETCs BOBCE.

Ecnu HeT HU TOrO HU apyroro, CIIOU PUCyeTCda OOHHUM IIBETOM.

N3010BEepPXHOCTH U BOKCEJIH

Ky6 3HaueHUl - 3TO MHOTOKAHAJILHLIN T'PUM, Te KaHajl 3TO TOPU30HTAJILHLINA ypOBeHb. Takue
nuiryT “HCTpyMeHTH 2.02, 2.06 u 2.07.

000/109KH Ta0/IUIIEN

CTpoka Ha ypOBeHb: YPOBEHb, IIBET, HEIIPO3PAdYHOCTh, Tajika IT0Kasa. [lycTas siueiika Oepér
aBTOMAaTHYeCKoe - IBET 10 HoMepy 000JI0UKH, HeIIPO3PaYyHOCTh PAaCTET HapyXKy. [IycTas TabGmuila
9TO OTCeYKa M ofHa 060JI0YKa.

IIBeT BEIOMpPAETCS ABOMHBIM MIETYKOM, CTPOKA YIOAJISIEeTCs MPAaBOM KHOMKOM, HOBAS IOSIBIISIETCS
caMa, Korfa 3allojIHeHa IIOCTIemHAd.

BuyTpeHHME 000JI0YKU PUCYIOTCSA PaHbllle HapyKHBLIX: HApPUCOBaHHAs MePBOM 3aKpHIBaeT CoO0M
TO, YTO 34 HeH.

KpsbIllIKa Ha Kpaio Kyda

3aKpbIBaTh BHIXO[ HA KpPa# Ky0a CTaBUT KPHIIIKY TaM, TAe TeJIo YIIUPaeTCs B TPaHUIly Ky0a HIu
B 06/1aCTh, IOTAllIEeHHYIO 0TCEeUKOM. be3 Heé 060/10YKa He3aMKHYTa: TEJIO BRITJIIIUT BCKPHITHIM, U
00BEM 110 HEMY He IoCcUUTaTh. [10 yMOITYaHUIO BEHIKJIIOYEHO.

JucTKa

CriakuBaHHe CaXkaeT CTYIIeHH OT s4eeK Kyba, oTOpPOC KYCKOB Mejb4e yOupaeT MejKue
06pBIBKU. Menmoyb 0TOPACkIBAETCS [0 CTIaXXKUBaHUSA: MHAYe 0OPHIBOK 3aTSTUBAET K cebe cocemel,
¥ TI0CJIe yOaJIeHusI OCTaéTCs BMSITHHA.

CriaxwuBaHUe CjIeTKa yKHUMaeT TeJlo, I03TOMY A nopcuéTta 06réMa OepruTe HeCTIakeHHOe.

OO00JIOYKH B CJIOH MPOEKTa

KHomKa Ha IIalKe KiIagéT 000I0YKH BEIOPAHHOTO CJIOS B CJIOH IMPoeKTa, 6epst YPOBHU U YUCTKY
u3 CBOHUCTB ciosi. O6onmodYKa cpa3y pa3bupaeTcss Ha CBSI3HBIE Tella, ¥ 00BEM KaXKIOOTr0 CUYUTAETCS
TYT XKe.

KHonka mpmHUMaeT [OBa pexXuMa: U30I0BEPXHOCTh II0 KyOy U Tesio mjacrta. [I1sd Teja IjacTa
Kaxkjas Iapa KaHaJIoB [aé€T CBOE TeJlo, a B IIOJIe YPOBHS CTOUT HOMep KaHasla KpOBJIU.
Teslo CTPOUTCS 3aHOBO, a He O0epéTcsi M3 CIEeHB: Yy II0KAa3aHHOTO BEPTHUKAJIb PaCTSIHYTa
IIpeyBeJIMYEeHNUEM, CJIOM PAa3HECEHHl 10 Z U CeTKa IIPOpeKeHa Mof OI0mKeT BEPIINH, U 00BEM
TAKOT'0 Tejla HEBEPEH POBHO BO CTOJIBKO Pa3, BO CKOJIBKO PACTSAHYyTa BepTukayib. OOpe3ka mpu
9TOM OEpETCS Ta, YTO HAaCTPOEeHa B CIIEHE.

Teno Ha 00BEKT. B mmonsix: HOMep, YPOBEHb, IIBET, YMCJIO I'paHel, 3aMKHYTOCTh, 00BEM, AMaa30H
OTMETOK, IIJIIOC ABa MOoJIst 0 KauecTBe. holes 3T0 pBaHbie pébpa: Ipu HUX 00bEM GECCMBICIIEH U He
cunTaeTcs. pinch 3To KacaHusa Tema caMoro ceds: OEIP HEeT, 00bEM TOYEH.

O06BEM cumTaeTCcs TOYHOU (DOPMY/ION IO 3aMKHYTOM 000JI0OYKE, a HE CYMMOU sS4eekK: 000JI09Ka
pexXkeT KpaeBble SYEWKU MO0IojIaM, U CyMMa II0 I[eJIBIM 3aBhIIaeT 00HEM IIPOIIEHTOB Ha NATh. 10



TOHM XKe IMpu4YnHe 00BEM TeJla IjlacTa 3mech U 00pEM u3 1.02 He COBIAAYyT TOYHO: MEII UAET II0
neHTpaM s4eek, 1.02 cuuTaeT S4eWKHU LIeTUKOM, U Pa3HUIIa - IOJITYENKHU 110 IEPUMETPY.

Cnott BpeMeHHEIHN. YTOOH ITepeXUII IPOEKT, COXPaHUTe ero B (aul.

BeIrpy3ka CiieHbI

KHomka Ha njalrke muuieT clieHy B daiiy, ¢opMaT II0 pacCUIupeHnIo.

GLB HecéT 1IBeT U IPO3PAavyHOCTb U T'OOUTCS sl IIpocMoTpa B Opay3epe, Blender u Windows.
CrpalllmBaeTcs BEPTUKAbHOE IIpeyBeTuYeHe: HaCcTOSIIMe BEICOTH BEPHEI AJI pacyéTa, MOOElb
KaK Ha 9KpaHe HyXKHa IJIs ToKa3a. KoopauHaTHEINA KOPoO C MOOMIHUCSIMU YXOOUT BMECTe CO CIIEHOH.

STL u OBJ pmns CAD, rome HyXHa 3aMKHyTas 000Ji04Ka, M3 KOTOPOM mejarmT Teo. Kopob
¥ TIOATIHUCHU TyHda He MAYT, OTMETKH HacToslue. B uTore coolIlmaeTcsi, CKOJIBKO TeJjl BBIIIJIO
3aMKHYTBEIMU: He3aMKHyToe CAD mokaxeT MellleM, HO TeJIOM He CHeaeT.

BpaimeHnue U chbéMKa

K#xomnka BpallleHHsI 00XOOUT MOMeJIb KaMepoli, IIOBTOPHOEe HaXkaTue ocTaHaBiauBaeT. CileHa Ipu
9TOM He ImepecoOupaeTcs.

KHomKka CchEMKM mUMIET MOJHBINA 0060poT Kagpamu PNG B BEIOpaHHYIO IMAMNKy - TPUALATEL IIECTh
KaJpoB II0 OecsATh rpagycoB. CKIaAabBaTh UX B BUAE0 MOOYJIb He O€PETCS: I 3TOT0 eCTh TOTOBLIE
CperncTBa.

NHCTPpYMEHTHI

Bce onu B manenu O6paboTky, B rpynnax 1. IInacTt u 6;109Hast Momesnb 11 2. 3D-HHTePIOJIsSIIHs.
Huxe - 4TO memaeT KaXXObIM M YTO 3a[al0T €ro I0JIs.

1.01 CoOpartsh rpuja miacra

ITone YTo 3amaéT

Kposnas (pactp) I'pup xposnu nnacta. OTMETKHM B MeTpax, Iar
U OXBaT OOJI2KHBI COBIIafaTh C IIOAOUIBOM:
WHa4e MOIIHOCTh CUATATh HE II0 YEMY.

ITomomBa (pacTp, Heo0siI3aTeIHLHO) I'pupm nmopotBel. TaM, Toe IIOOOIIIBA BHIIIE
KPOBJIM, MOIITHOCTh BBIXOOUT OTPUIIATEIbHON U
si9YeriKa yXOOUT B IIPOIIYCK.

ITogomiBa Ha OTMETKe, M IoCTpPOUTH ITOBEPXHOCTh BHU3 [0 ITOCTOTHHOM
otrMeTKU. Tak u3z LIMP nony4yaeTtcs Terno,
KOTOPO€ MOXKHO BHIYMTATh U IepeceKaTh:
oTpaboTaHHBIE YYaCTKU Kapbepa, OTBaibl. TaMm,
roe noBepxHocTh HE BBIIIE oTtMeTKH, Tea
HeT, ¥ TaKue TYeHKU OOHYISIOTCS - UHa4e
00BEM cuuTasics 6Bl C OTpULIATEIbHOM
MOIITHOCTHIO.

Wiu MOIIHOCTH BHU3, M IocTpouTh BHU3 Ha IIOCTOSIHHYIO MOIITHOCTD OT
caMo¥ ITIOBEePXHOCTHU. [[0OOqUTCA OIS CJI0S
PaBHOM TONIIWHBI: BCKPHIIIA, [TIOYBEHHBIN CIIOH,
OTCHIIIKA.



ITone YTo 3amaceT

[ononmHuTeNbHbIE TPUOLI, KOTOPHIE JISTYT
OTIOEeNbHLIMU KaHajlaMHU: COfepKaHue,
TIJIOTHOCTB, MOMeH. bepéTcs mepBH# KaHaml
Kaxgoro.

MHorokaHanbHBIM I'PU: KaHall 1 KPoOBJis,
KaHal 2 IIOJOIIBa, majbIlle ITapaMeTpPhl. 9TOT
TIOPSIOOK YMTAIOT BCE OCTaJIbHbIE HHCTPYMEHTHI
U OKHO IIPOCMOTpa.

Kanan kpoBnu B ucxogHoM rpune. HyxkeH,
KOT'71a KPOBJIS JIEXKUT HE ITePBBIM KaHalIoOM, a
BHYTPH MHOT'OKaHaJILHOTO.

Kanan nopomsel B ucxogaoM rpupge. Hyxes,
KOTr[a IIOJOIBa JIEKUT BHYTPHU
MHOTOKaHaJIbHOTO.

IMapameTpsl (pacTpsbl, 0epéTcss KaHaa 1)

I'pug mmacra

Kanan KpoBiIu

KaHnay mogomBbI

Korpga momomsBbl HET

CpéMKa HaéT IOBEPXHOCTh, a BHIYMTATh M MepPeceKaTh MOXKHO TOJIBKO Tena. [[03TOMYy IIO[OIIBY
pa3pelleHo He 3aJaBaTh PACTPOM: OHA KJIAHETCS Ha IIOCTOSHHYIO OTMETKY WM CTPOUTCS Ha
TTOCTOSTHHYIO MOIITHOCTE BHU3.

OTMeTKa TOOMTCS OJIs MOACYETa Haj YPOBHEM: 6OPT Kapbepa, OTBaji, 00BEM Haf TOPU3OHTOM.
[TocTosTHHAsI MOIIHOCTS - [IJIsI CJIOSI PABHOM TOJIIIUHEBI: BCKPHIIIA, IOYBEHHLIA CJIOM, OTCHIIKA.

TamM, rae MOBEPXHOCTH HE BBIIIE 3aJaHHOM OTMETKH, Tejla HET BoBce. Takue sT9eiKu 00OHYISII0TCS,
a MX 4YHUCJIO IedYaTaeTcs B XKypHasl. C4uTaTh UX C OTPUIlATEIbHON MOIIHOCTELIO HEIb35: 00BEM OT

9TOI'0 YMEHBIIIAJICA ObI, @ Ha gefe TaM IIPOCTO HUYETO HEeT.

YTO C 3THM JeJiaTh JaJIbIIe

CobOpannniii rpun npuauMailoT 1.02 (06béM u 3amachl), cieHa (pexumMm «Temo mimacta») u 2.13
(3aMkHyTasa o6oJyiouKa A1 OyJIeBHIX OIlepaliuil U BEIOOPKM).

1.02 KanbKyjJIsaTOp IUIacTa

ITone

Yro 3amaéT

I'pung nnacra (kaHaa 1 KpoBiisi, KaHas 2
IMOIOIIIBA)

Kanan kpoBiau

KaHai comepzkaHus (mycro - 6e3
CoIepKaHUs)
IItoTHOCTH PYyObI, T/M3

Kouryp moagcuyéra (IIOJIUroOHBI,
Heo0s13aTe/ILHO)

I'pug nynacTa ¢ MOIIHOCTBIO M 3allaCcCaM#u

I'pup nnmacta u3 1.01. ITepBHIt KaHalI KPOBIS,
BTOPO#M MOOIIBA, 10 HUM U CUUTAETCS
MOIITHOCTD.

Kanan kposnu. ITogoIiBou camTaeTcs
CledyIoIni 3a HUM: TaK YCTPOEH T'PU IjlacTta.
Y MHOTOMJIaCcTOBOIO I'pUa 3TO BLIOOP IjIacTa -
paHbIlle MOI4ya CUUTAJICS TIePBLIN.

Kanan comepxkauwusi. IITycTo 03Ha4YaeT CUHUTATh
TOJILKO 00BEM M MOIITHOCTh, 6€3 3a1acos.
ITnotHOCTE Pymbl. Ha HEé yMHOXKaeTCsT 00BEM,
4TOOHI OJIYYUTh Maccy: 6e3 Heé B OTUETE
OymyT KyOoMeTpHhI, @ HE TOHHHI.

[TonuToHEI, 3a IpeJelaMi KOTOPHIX SUeHKHU B
MMOACYET HEe UOYT: MOACYETHHIN OJIOK,
JINIIEH3UOHHAS IIJI0Ianb.

Tort ke rpup njacrta ¢ mob6aBIeHHBIMU
KaHaJlaM{ MOIITHOCTH U 3aracoB Ha SYeUKy.
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ITone

YTo 3amaceT

Otuér (HTML)

CBopmKa 110 KOHTYPY: miomanb, 00bEM, Macca,
cpenHee comepxkKaHue. OTKPLIBAETCS B
Opay3epe.

1.03 I'pupg IacTa B 6JIOYHYIO MOAesIb

ITone

YTo 3amaéT

I'pug nnacra (kaHaa 1 KpoBiisi, KaHai 2
IMOTOIIBA)
IInoTHOCTH PyObI, T/M3

KouTyp moacuyéra (IIOJITUTOHBI,
Heo0s13aTeJIbHO)

BiaouyHast Mogesnab (IIeHTPOUILI)
Kanan nmimoTHOCTH (IIyCTO - Oparsh
3Ha4YeHHe BEIIIe)

CJI0€B O BEepTHKAIH (IejIeHHe KOJIOHKH)

I'pup nnacta u3 1.01. Konornka Mexnoy
KPOBJIEH U MOOIIBOM OEeTUTCS Ha OJIOKH.
I110THOCTE PYOHI, €CITH €€ HET OTHEIbHBIM
KaHasioM. Ha Heé yMHOXKaeTcst 00bEM GI0Ka.
IMTonuroHEl, 3a IpemenaMy KOTOPHIX OJIOKHK He
BHITPY2KAIOTCS: TIOCYETHRIN OJIOK,
JUIeH3W0HHAas IJI0Ianb.

TouKka-IIeHTPou Ha OJIOK C pa3MepoM,
06BpéMOM 1 Maccou. Jlanbiine paboTaet
OOBIYHEBIN BEKTOPHEIM ammapaT QGIS.

Kawnan nnmotHOCTHU B rpupme. [IycTo o3Ha4vaeT
OpaTh OHO 3HAYeHue, 3afJaHHoe BHIIE, Ha
BeCh ILJIACT.

Ha ckonbko 6710KOB OEeTUTh KOJIOHKY 110
BepTukanu. OguH 610K JaéT Momensb 6e3
BEPTUKAJILHOM pa30uBKY, a MOIITHOCTH IIjIacTa
TOTHa BCSI YXOOUT B OIUH CJIOH.

MHOI OIL/IAaCTOBBIN I'PHJL

Y rpupa u3 2.08 nap KaHajaoB CTOJIBKO, CKONBKO mnactoB. MacTpyMeHTH 1.02 1 1.03 cuuTarmoT
OJIVWH mnact, TOT, 4bs KPOBJISA BhIOpaHa KaHajoM. PawHbile Mojiga Opajics MEepBBIN: 4duCia
BRIXOOUJIN BEPHEIE, HO HE IIPO TOT IIJIaCT, O KOTOPOM AyMaeT YejIOBeK.

Kanan comepzxKaHus IIpH 3TOM He MOXKeT OLITh KPOBJIEM HIIHM MOMOINBOM. Ha MHOTOIIIaCTOBOM
Tpupge TPeTHH KaHajl - 9TO KPOBJISA CJIEOVIOIIEero IIjlacTa, M COMepzKaHHWe BHIIIIO OBl pPaBHBIM
OTMETKEe: MHHYC [IBECTH COPOK CEMb «IIPOIIEHTOB» ¥ OTPHUIlATENIbHBEIE 3allackl MeTajla. TaKoi

KaHaJl Tereph 0TBEPTAETCS C 00BSICHEHUEM.

1.04 IToBepxHocTtHu B 3D (Me1n)

TTone

YTo 3amaceT

IToBepxHOCTH-TPHUABI

MacmTab Z (BepTHKAa/IbHOe
IIpeyBeIndYeHHne)

CMmemienue Z
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I'pugel, KOTOPEIE HAOO OTHATh MelleM. KaxkKabii
CTaHOBHUTCS OTHOENbHEIM (atiioMm 2DM.
BeptukanreHOe nipeyBenudyeHue. Ilnact B MeTp
Ha IUIoIanu B KujmoMmeTp 6e3 Hero He
pas3rnsaneTh, HO 00BEM IO TAKOMY MeITy
CUUTAaTh YK€ HeIb34.

CoBur Bcex OTMETOK II0 BepTukanu. Hyxkes,
4TOOB Pa3HECTH IJIACTHI CBUTHI U YBUOETH UX
110 OTHEILHOCTH.



ITone

YTo 3amaceT

Pa3uoc no Z (1uar Ha KazXKIbIH
ClIeIyIONIIHH I'PUT)

IMIanka oiast meme# (2DM)

IIpopexxuBanue y3/10B (KaxKabId N-i)

Kanai BeicoTt (Z)

Pa3HoC nmoBepxHOCTEM 1TO BepTUKANU. [1m1acTel
CBHUTEI MHAY€E JIeXKaT BIIJIOTHYIO U CIIOPAT 3a
rIyouHy.

Kyna nmonoxkuTth ¢aitnel. UMma daiina 6epéTcs
OT UMEHU T'PUIa.

ITpopexxuBaHue y3710B. Kaxxansili BTOPOU y3€Il
3TO BYETBEPO MEHbIIIE TPEYIOJILHUKOB, a
¢opMma macTa Ha Ir'jia3 Ta XxKe.

Kanan otmetok B rpuge. 115 rpuga naacra
9TO KPOBJIS WU ITOJOIIBA, CMOTPS YTO
TIOKa3bIBaTh.

1.05 ToMmeHBI B KaHaJI IIacTa

ITone

YTto 3amaéT

I'pup nnacra

IlonuroHnnl TOMEeHOB

I'pung nnacra ¢ KaHajgaoM domain

ITosie Koma moMmeHa (YHCIIO,
Heo0s13aTe/ILHO)

I'pup ninacta, K KOTOpoMy HoOaBUTCSA KaHa
IOMeHa.

ITonuroHE! HOMEHOB: COPTAa PYOHl, YIACTKH,
30HHL. duelika oy4daeT KOf TOTO OJOMEHa,
BHYTPBb KOTOPOTO IIOIaa.

Tort ke rpup c mo6aBjIeHHBIM KaHajioM domain.
Hanbire mo HeMy QUIBTPYIOT IOACYET U
KpAacHT CIeHY.

Yucnosoe 1mojie ¢ KogoM gomeHa. I[lycto
O3HavYaeT HyMepOBaTh IIOJIUTOHEI II0 IOPAOKY .

1.06 Pa3HoOCTH 3anacoB (CIIHCaHHE)

TTone

YTo 3amaeT

Mogens «0b110» (LIeHTPOUAbI)

Mogens «cTajaxo» (IIeHTPOUIbI)

Pa3HocTh (II€eHTPOUIBI)

ITosxe 3amaca

Brounas Mopmens Ha Ha4YaJio MepHUofa.
CpaBHeHUe UOET 10 COBIARAIONIUM BJI0KaM,
mo3TOMYy 00€ MOJIENTH HOIXKHEI ObITH COOPAHEI
Ha OJHOU CeTKe.

BrouHas Mopmenbk Ha KoHeI[ mepuona. bIoxk,
KOTOPOTO B HEW HET, CYUTAETCS
OTpabOTaHHEIM IIEJTUKOM.

IleHTpOUOLI C PA3HOCTHIO II0 KaXKIOOMY OJIOKY.
CyMMa TI07Is TIO CJIOI0 U €CTh CIIMCaHue 3a
TIepuo.

ITone 3amaca, pa3HOCTb KOTOPOT'0 CYUTAETCH:
Macca, 00bEM, MeTalll.

1.07 Co3maTrs npuMep JaHHBIX (AeMo0)
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ITone

YTo 3amaceT

IIpumep

OxBaT (0OKHO BHa) - pa3MeIlleHHue u
pa3mMep
MoOmIHOCTH, €11. KapThl

Pa30ueHHe Tejla Iiacra (sd4eex Imo
CTOpPOHE)

BeigaTth Kak TIN (TpuaHryIiupoBarb)

Temo (memMmo)

OTMeTKa 3ajieraHusi (Imomomisa), e.
KapThl
II’macTOB B CBUTE

YTO MMEHHO CO3[aThk: TEJIO IIacTa, CBUTY
CKJIaQ4YaTHIX IIJIAaCTOB, Ky0 WX TETPA3AP.
KapTta gns TeKCTypHI BEIHECEHA B OTHEILHEIN
uHctpyMmeHT 1.08.

Kynma monoxkuthk npuMep ¥ KaKoro pasmMepa.
ITycTto 03Ha4aeT B34Th OXBAT OKHA BHUIA.
MoIiiHOCTh MJIacTa B eAnHUIIAX KapTel. OT Heé
3aBHUCHUT, BUAHO JIU TEJIO TPU OOBLIYHOM
BepTUKAJILHOM MacluTabe.

Ha ckonpko siueek genuTcss CTOPOHA Tena.
Mernpye 3HAYUT HJIaBHEE ¢popMa U OOJIbIIE
TPEYTOJIbHUKOB.

Tpuanrynuposats Teno. be3 3TOro BEIXOOAT
4YeTHIPEXYTOJIbHEIE TPAHU, KOTOPhIE HE BCAKUMI
IIPOCMOTPIIUK IIOKaXKeT.

CJo# ¢ TelaMH: IIOJIUTOHEL C Z, TOOHBIE IJIS
CIIeHHI U [JIS TOHACYETa 00bEMa.

OtmeTKa nomomBel. CBUTA CTPOUTCS BBEPX OT
Heé.

CKOJBKO IJIaCTOB B CBUTE. KaXKOBI TOXKUTCSA
CBOHM T€JIOM CO CBOMM COAEpPKaHUEM.

1.08 Kapra a1 TeKCTyphbl (IeMo)

ITone

YTo 3amaeT

OxBar (ecjiu rpua He 3aJaH)

Kapra: mo oxBaTty rpuga (pacrtp)

Kapra (memo)
KapTa: cTOpoHA KapTHHKH, THKCeJIeH
KapTa: KJIETOK KOOPOHHAaTHOH CeTKH

Kapra: mojieu riacros

['parunEl KapThl, KOrga rpupg He 3agaH. IlycTo
O3Ha4vYaeT B34ATh OXBAaT OKHaA BHOA.

PacTp, o oxBaTy KOTOPOTO HelaTh KapTy.
HyeH, 4TOOB TEeKCTypa Jieriia poBHO Ha
CYIIIECTBYIOIIMH TPUL.

KapTuHKa o711 TEKCTYPHI: €€ MOXKHO HaTSIHYTh
Ha IIOBEPXHOCTH B OKHE IIPOCMOTpA.

CTOopoHa KapTUHKU B IUKCeNAX. KpynHee
3HAYUT YETUE TEKCTypa U Tsaxenee ¢aii.
CKOJIbKO KJIETOK KOOPOUHATHOM CETKU
HapuCcoBaTh Ha KaprTe.

CKOJIBKO IT0JIeM IIJIaCTOB HapuCOBaTh Ha KapTe.

2.01 [IeMOHCTpPAIIHOHHbIE CKBaKHHbI B 00 bEMeE

ITone

YTo 3amaeT

Tun 3aaexu

CKBazxKuH
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[InmacT co CKIagKou U IIafeHueM IIOKa3blBaeT
TJIaBHOE: TOPU30HTAJIbHEIE YPOBHU Ky0a PeXKyT
3aJieXb MOINePEK. JIMH3a U30TPONHA U IIPOIIE
BCeX, XKHJjla 3To 00paTHHIYM KpallHUM ciy4dai.
CeTb CTPOUTCS CO COMBKOI, a He MPAaBUIILHOM
CETKOU: IpaBUJIbHAS NAET UHTEPIOIILUN
CIIVIIKOM JIETKYIO 3amaydy.



ITone YTo 3amaceT

OnuHa MpodBI, M IIpo6a mnmHHEe MOIIHOCTY 3aJIeKU IIPOIIYCTUT
€€ MexXny 3aMepamu. Ha nnacTe B gBafiarth
1IECTh METPOB JIECSITH METPOB 3TO YK€ MHOTO.

OxBar mIoImagKHu ITnomiazmka, Ha KOTOPOM CTAaBATCSH CKBaXKUHHI.
IlycTo 03Ha4YaeT KUJIOMETP OT Havasa
KOOpIWHAT, 00 3TOM MUIIETCS B KypHAI.

OTMeTKa MOBEPXHOCTH, M CpepnHsis OTMETKA JTHEBHOM ITOBEPXHOCTH.
YcThs cTaBATCS IO TTOJIOTOMY Pejibedy BOKPYT
Hee.

I'nyOuHa pa30ypuBaHHUs, M I'nybuna pa36ypuBaHUS BHU3 OT IIOBEPXHOCTH.
ITponopuuy Tena CYUTAIOTCS OT HEE XKe.

ITym onpoGoBaHus, o0 [ons MOrHOPMAIBHOTO IIyMa OIIPOOOBaHUA.

Honb maét manHble 6€3 1IyMa, Ha HUX BUTHO
caMy MOQeJlb.

3epHOo CIAy4aHHOCTH OQHO ¥ TO XK€ 3ePHO MAET OOHU U Te XKe
OaHHBIE: C HUM MOXKHO CPaBHHBATh METOMHI Ha
HEeM3MEeHHON BLIOOPKE.

IIpodbI C ComepKaHUSIMHA ITpo6s! ¢ monsamu hole, from m, to m, grade,
truth, zone.
Conep:xkaHue B siipe cBepx ¢oHa CopepzkaHue B sape cBepx ¢oHa. ['panHuna

TeJjla IPOXOOUT TaM, I'le comeprKaHue rafaeT
IO TIOJIOBUHEL OT HETO.

®0oH BO BMeUIAIOIIUX NOpogax ®oH BO BMemammux nopogax. OT HETro u 0T
comepzKaHus B AOpe

CUYHUTaEeTCs OTCeYKa, KOTOPOU OTHeNsIeTCs

TeJo.

OOIIMI HAK/IOH COTEPKaHHM, TOJIsI OOmuInii HaKJIOH COePKaHuH 10 MIJIOIagKe.
HyxeH, 4TOOH maHHBIE HE CBOOUIINCH K
OOHOMY TeJly.

[Hos1 HeZOOYPEHHBIX CKBAaXKHUH [ons HemoOypeHHBIX CKBaXKuH. HyxXKHa, 4TOOH
y Ky6a 6p1 MecTa 6e3 JaHHBIX, KakK Ha
HacTosAlleld pa3BenkKe.

HaxkJ/1i0H CTBOJIOB, rpagyCcoB HakmoH cTBOJIOB OT BepTukKanu. Homb gaetr
BEepTUKAJIbHEIE CKBaXKUHEL.

2.02 AHTEpPHIOISANINS TOUYEK B 00BEME

CuuTaeT 3HaUYeHHUE B y3jIaX 00BLEMHOM CETKHU II0 TOYKAM C BLICOTOM.

AHU3O0TPOIMUS 9TO OTHOIIEHHE BEePTHUKAJIbHOrO MacinTtaba K TOpU30HTaJIbHOMY. be3 Heé
OmKamIIel TOYKOM OKaXKeTCs COCEeNHSAsS CKBaXKMHA, a He COCeOHMI 3aMep B TOH XKe TOouKe
IjIaHa.

VY3nel, roge TOYEeK B paguyce MeHbIIEe HYXHOI'O, OCTAlOTCd IIPOIIYCKOM: IIyCTOTa IJIyd4lIlle
BEIDYMAaHHOI'O 3HA4YE€HUI.

Cocenu HabUpalTCS II0 CEKTOpPaM: OKPYXKHOCTbL BOKPYT y3jla OEJMUTCS Ha pPaBHBIE 4YaCTU, U
U3 KaxXmon 0epéTcss CBOsS HOJisd ONMKAWIINX TOYeK. Be3 3Toro mpu aHM3OTPOIHM BCE COCEOH
OKa3BIBAIOTCS B OJHOW CKBaXXKWHE, IMOTOMY YTO IIpoOa B CTBOJIE B COTHHU pal OnuxKe cocemHeH
CKBaXXWHBI, U OOpaTHBEIE PACCTOSHUS BHIPOXKMOAIOTCA B Omukawmero cocema. OguH CEKTOP
OTKJIIOYAaeT OeJieHue.

HCTOYHMK OTMETKHU 3afaéTcsl OTHeJIbHO. IIIocKuil cioil oTHaéT HyNeBYyI0 Z V KaXKao¥ TOYKH,
II03TOMY OpaTh €€ U3 TeOMETPUH HeJlb3si: BCe MIPOOHI JIeT/Iu OBl B OJHY IJIOCKOCTD. [Tojle 0OTMeTKH
TOOMTCS, KOTHa OTMETKa IIOCUYMTaHa, a rIybuHa OT IMIOBEPXHOCTH HYXKHa mpobaM, rae 3alrcaHa
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rnybuHa, a He oTMeTKa. To4dKa, AJIsT KOTOPOM OTMETKY MOJYyYUTh He YOaJioCh, B PACYET He UMET,

U 4YUCJIO TaKUX IINIIETCSA B 2KyPHaJl.

ITone

YTo 3amaéT

TO4YKH C BBICOTOH

ITosie 3HaYeHUs1

U CTOYHHUK OTMETKH

ITojie OTMETKH WIHN I'TyOUHBI

IToBEepPXHOCTH [IJIsI OTCUYETA IIYOHHBI

MeTop

IITar o ropu3oHTa/yId, M (0 - OT JaHHBIX)

IITar mo BepTukaaud, M (0 - oT JaHHBIX)

HauoOobuiee uyuciio Touex (0 - oT JaHHBIX)

Ky0 3HaueHHH

Anu3zorponusi (0 - oT JaHHBIX)

Paguyc noucka, M (0 - aBTO)

CTeneHb OOpPaTHBIX PACCTOSTHUH

HauMeHbIIIEee YHCJI0 TOUYEeK

Cnott mpo6. OT™MeTKa OepeTcs U3 TeOMeTpPuH,
U3 IOJIS UJINM CYUTAETCSA OT IIOBEPXHOCTH, 3TO
3ajaéTcsa HUXe.

YucnoBoe 1mojie, 3Ha4eHNE KOTOPOTO
packiambiBaeTcs o KyOy: coepIkaHue,
KOHIIEHTPAIINUs, BIaXHOCTh. Y
OEeMOHCTPAIMOHHEIX JaHHLIX 13 2.01 3TO
grade, a He hole: nHadye Ky0 BBEIUOET 110
HOMepaM CKBaXKWH.

ITnockuii cioi OTHAET HYIEBYIO Z V KaXkaooHu
Touku. Ecniu GpaTh €€ U3 reoMeTpuH, Bce
POOHI IATYT B OOHY TJIOCKOCTb U KyO BEIUET
0eCCMBICITIEHHBIM.

s oTMETKH U3 OJIS 3TO caMa OTMeTKa, OJIs
TIIyOUHEL 5TO I'JIy0MHA BHU3 OT IIOBEPXHOCTH.
I'pupm, OT KOTOPOTO OTCUUTHIBAETCSA TJIyOUHA.
Hy>eH nouBeHHEIM U TOOOOHEIM IpobaM, rae
3amnucaHa ri1yO0uHa, a He OTMEeTKa.

BnuxxHu# cocen NaéT CTylleHU U TOOUTCS OIS
ITPOBEPKH maHHBEIX. OOpaTHBIE PACCTOSHUSA
IaloT CTJIa’keHHOoe II0JIe.

Honb 6epéT nsaTyio 4acTh PaCCTOAHUSA MEXKIY
TOYKaMH IJIaHa. Menbue meaTh He3a4yeM:
OaHHBIX B IPOMEXKYTKE BCE PABHO HET, @ YUCJIO
y3JIOB pacTET KakK KBanapar.

Homnp 6epéT momoBUHY I1ara orrpoboBaHUS.
KpymnHee 3HaUUT CIUTH COCEOHME 3aMePH U
IIOTEPATH pa3jInyue Io IIyouHe.

Homnre 6epéT Ha omHOTO 60JIBIIE, YEM 3aMEPOB B
ONHOU TOYKe NJiaHa. bonbile 3HAYUT CMelIaTh
BCe YPOBHU Cpa3y U CTIaguTh aHOMAJIHUIO 110
rinybuHe.

MHorokaHaJIbHEIU I'PUL: KaHal 9TO
TOPU30HTAIbHLIN YPOBEHb, OTMETKA IIEPBOTO
VPOBHS U LAl HUIIYTCS B MeTaJgaHHEIE.

Honb 3aMepsieT BapuorpaMmy o JaHHBIM U
OepET OTHOIIIEHNE BEePTUKAIbHOM AJIMHBI CBI3U
K IIJIAHOBOU. DTO TOT CJIy4aill, KOrga rajaTth He
Hy>KHO. CBO€ uncio 3amaéT MaciuTab Bpy4dHYIO:
60JIBIIIOE CTJIa’KMBAET 10 BEPTUKAJIN, MAjoe
COXpaHseT pa3nudue II0 TIyOuHe.

Honb 6epéT yeTBEepTh OXBaTa JaHHBIX. Y3eJl,
TTe TOYeK B paguyce He Habpasioch, OCTAETCA
IIPOITyCKOM.

Yem GoJipllle CTENEHD, TEM CUJIbHEE OJIMIKHSS
TO4YKa ITepeBelIuBaeT manbHue. [[BolKa 9TO
OOBIYHEBIN BEIOOD.

V3er, roe Touyek B pafuyce MeHBIIIE 3TOTO
4ucJla, OCTAETCS MPOIIYCKOM: IIyCTOTa JIydllle
BBIIYMAHHOTO 3HAUYEHUS.
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ITone

YTo 3amaceT

CexTopoB noucka (0 - oT JaHHBIX)

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

2.03 Ky6 B 0/7109HYIO MOJ€JIb

TTone

YTo 3amaéT

Ky0 3HaueHu# (KaHAJIbI 3TO YPOBHH)
IIpUMEeHATH OTCEYKY

OTceuka

TOJILKO KOTZla OTCeYKa BKJIIoUueHa rajkou

BHILIIE.
KonTyp nmoagcuéra

OTcedka cBepxy (IOBEPXHOCTH)

OTcedyka CHH3Y (IIOBEPXHOCTH)

BiouyHass Mmogeb

HuTepBaiioB okpacku (0 - 6e3 KJIacCcoB)

IInorHOCTH, T/M3 (0 - 63 mepecuéTa)

Ky6 3nauenuit u3 2.02: KaHaJbl 9TO YPOBHHU,
OTMeTKa IIePBOTr'0 YPOBHSA U IIar jiexkarT B
MeTafgaHHBIX.

Be3 oTcedYky BHITPYXKAIOTCS BCe SUEUKU C
OaHHBIMU, C OTCEYKOU TOJIBKO Te, UTO He HUXKe
eé.

3HaueHUe, HUXKe KOTOPOro s4elika B MOLEJb
He upeT. Paboraer,

ITonuroHEl, 3a IpemeiaMu KOTOPHIX SYEHKHU He
BBII'DY2KAIOTCS: IONCUYETHHIN OII0K,
JINLIEH3UOHHAS IIJIOIaAb.

I[ToBEPXHOCTH CBEPXY: OCTAIOTCS TOUKU HUXKE
Heé. Tak 0TCeKaloT BCE BHIIIE THEBHOTO
penbeda nIu BEIIIE KPOBJIH IIJIacTa.
TTOBePXHOCTH CHMU3Y: OCTAIOTCS TOYKH BHIIIIE
Heé. BMecTe c BepxXHEH 0CTAETCs TOIbKO
I1acT.

TouKa-IIeHTPOU[ Ha 3aHSATYIO STYEHKY C
pa3mepoM 6J10Ka, 00HLEMOM U 3HAYEHHEM.

Ha cKonbKO MHTEPBAJIOB Pa3jIOKUTL 3HAYEHHUE.
Howmep nHTepBaia MUIIETCS B TOjIe Cls u
TOOUTCS AT OKPACKH.

ITpu 3amaHHOU MJIOTHOCTH K KaXXOoMy OJIOKY
mobaBmnsieTcst Macca B moyisx dens u ore t.

2.04 Teno Ky0a BOKCeJISIMHU

Ilone

YTo 3amaeT

Ky0 3HaueHu# (KaHAJIBI 3TO YPOBHH)

OTceuka

Koutyp nmogciéra

TIOOCYETHRIA OJIOK, JTUIIEH3MOHHA IIJIONIanh.

Ky6 3nauenut u3 2.02: KaHaJB 9TO YPOBHH,
OTMeTKa IIepPBOTr'0 YPOBHSA U IIar jiexkarT B
MeTafgaHHBIX.

flgelika He HUXKE OTCEUYKU CUUTAETCS TEJIOM.
OTceuky OJisi IEMOHCTPALMOHHEIX JaHHBIX
nedaraet 2.01.

[NonuroHel, 3a IpegeaMy KOTOPHIX SUEUKU B
TeJIo He UOyT:
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ITone

YTo 3amaceT

HNHTepBaioB oKpacku (0 - oTHUM TeI0M)

CBou I'pPpaHHIIBI HHTEPBAJIOB, Yepe3

mpooen

Ha3Banus HHTEepBaJIOB, Yepe3 3aIdATYI0

CnauBaTh coCeJHHE IPaHU

YOoupars 3amunsl 1o peopy

Teno BoKceIsIMH

vmin, vmazx, faces u shell.

Hone cTpouTt ogHo Teno. HeckKombko
WHTEPBAJIOB JAl0T O0OBEKT Ha KaXK/bIHM, U TEJI0
MOXKHO PacCKpacuTh II0 cogepxkaHuio. He
4YUTaeTCs, €CJIU 3aJaHbl CBOU I'PDaHUIIEL.

CBoM T'paHUITEI HHTEPBAJIOB uepes mpober: 0 5
10 15. 3agatoT pa3buBKY BMECTO PaBHBIX
moJied. 3amsiTasi BHYTPH YHCJjla 3TO 3HAK OpoOu:
2,5 3 3,5 unTaeTcs Kak OBa C IIOJIOBUHOM, TPHU
U TPU C NONTOBUHOU. [TOpSAOOK U IOBTOPHL HE
BaXKHHI. fd4eliKa BRIIIE TTOCIeqHEN IPaHUIIbI
OCTaEéTCs B IIOCIEeIHEM UHTepBale, TEPSITh €€
HeJIb34.

Has3BaHusa mHTepPBaJOB Yepe3 3alaTylo:
HU3KO0e, CpenHee, BRICOKOE. [IuntyTcs B mmoie
name. Hegocratomye oCcTarTCs IyCTHIMY,
JIUITHWE O0TOPaCHIBAIOTCH.

CrnusiHUe JejlaeT CIOU B pa3kbl JIerdye, HO PBET
rpanuny Tena T-o6pa3HbIMU CTHIKaMu. Takoe
TEJIO HEeJIb35I HU MOCYUTATh 110 00BEMY, HU
pa3pe3arTsh B CIleHe: Cpe3 OCTaHeTCs
OTKPBITHIM, KPHIIIKY IIOCTAaBUTh HE Ha 4TO. [
mofcyéTa U OISt pa3pe30B ¢iar CHUMaMTe.
3amun 3To KacaHue OBYX TYeeK OOHOU
OuaroHanbio. JIEIpOM OH He SABISEeTCs, HO pebpo
B HEM ITPUHAMIEXKUT YETHIPEM I'PAHSIM, U
IpoBepKa 3aMKHYTOCTH TaKOe TeJI0O OTBeEpPTaeT.
MULTIPOLYGON Z, 06LeKT Ha HHTepBall
okpacku. ITomns cls,

2.05 IIpoBepKka HHTEPHOJISIITUA

TTone

YTo 3amaéT

TOYKH C BBICOTOH

ITosie 3HaYeHUs

N CTOYHHK OTMETKH

ITojsie OTMETKH WIH I'TyOUHBI

HOBerHOCTL OJIsi oTCYéTa I‘J'Iyﬁlfll-lbl
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Tort ke cno#t mpo6, uTo mogaércs B 2.02.
ITpoBepka ugeT mo camum npobam, Ky6 mis
Heé He HyXKEeH.

ITosie 3HAYEHUS, TI0 KOTOPOMY CTPOUTCS KyO.
HMeHHO ero u mmpoBepsieM. Y
OEeMOHCTPAILMOHHBIX JaHHBIX 13 2.01 3TO
grade.

HcTouHUK OTMETKY OOJIZKEH COBIajaTh C TEM,
4TOo 3afjaH B 2.02: UHa4e IpPOBePsSIeTCA He Ta
paccTaHOBKA TOUYEK.

711 OTMETKU M3 IIOJI 9TO caMa OTMEeTKa, O
TIIyOUHEL 5TO I'JIy0MHA BHU3 OT IIOBEPXHOCTH.
I'pupm, OT KOTOPOTO OTCUUTHIBAETCA TJIyOUHA.
Tot xe, uto u B 2.02.



ITone

YTo 3amaceT

IToxe ckBaxuHLI (0 - 10 OHOM IPoOOE)

MeTonm,

Hamuno6oapuiee uyuciio Touek (0 - oT JaHHBIX)
HeBsA3KHU NIPOBEPKH

AHu30Tponusi (BepTHKAIb K
TOPHU30HTAJIN)

Paguyc nmoucka, m (0 - aBTO)

CTeneHb OOpPaTHBIX PACCTOSTHUH

HauMeHbIIIEee YHCJI0 TOYEeK

CexkTOopoB noucka (0 - oTr JTaHHBIX)

Homep ckBaxkuHbl. C HUM U3 BEIOOPKU
yOupaeTcs: CTBOJI IIEJINKOM, ¥ TPOBEPKa
MepsieT yMeHUe MOoacTh MeXAy CKBaKUHaMU.
Bes Hero ybupaeTcst ogua npoba, cocenu
OepyTcs U3 TOTO XKe CTBOJIa, U omubKa
BBIXOOUT B Pa3bl MEHbIIIEe HAaCTOSIIEHN.

MeTof, KOTOPHIN coOOMpaeTeCh MIPUMEHSITH B
2.02. TIpoBepKa u HyKHA, YTOOHI BHIOpPATh
MeXOy HUMU I10 YucjiaM, a He Ha T'jas.

Honp GepéT Ha ogHOro 60IbIllE, YEM 3aMEPOB B
OOHOM TOUYKe TJIaHa. DTO TOT JKe IoJ0op, UTO U
B 2.02.

ITpo6s! ¢ monsamu value, model, resid u aresid.
ITo HUM BUIHO HE TOJILKO BEJIMUUHY ITpOMaxa,
HO U T'Ile OH CIIy4YHJICH.

OTHollIeHWe BEPTUKAJIBHOTO MaciiTaba K
ropu3oHTanbHOMYy. [Tog6upaeTcs Kak pa3s Io
omuOKe ITPOBEPKH.

Honb 6epéT yeTBepTh OXBaTa OaHHEIX. [Ipoba,
BOKPYT KOTOPOM TOUEK He HAILJIOCh, OCTAETCS
HENIPOBEPEHHOU.

CreneHb 00pATHHIX paccTosHuii. [TogbupaeTcs
1o omuOKe ITPOBEPKH BMECTE C aHU3OTPOIIHEH.
ITpo6a, BOKPYT KOTOPOY TOUYEK MEHBIIIE 3TOTO
4ucJla, OCTAETCS HETIPOBEPEHHOMN U B OIIUOKY
He UOET.

Honb 6epéT OT maHHBIX: ¥ CKBAXKWUH [eIeHue
HY2KHO, “Ha4e BCe COCeny OKaXyTCs B OOHOM
CTBOJIE, @ ¥ ONMHOYHKIX IIPO0 B IIJTaHE OHO
TOJILKO PBET II0JIE.

2.06 KpuruHr B oobeme

TTone

YTo 3amaéT

TOYKH C BBICOTOH

ITosie 3HaYeHUs

N CTOYHHK OTMETKH

ITojsie OTMETKH MJIHN I'TyOUHBI

HOBerHOCTL IJIst oTCYéTa I'J'IyﬁHHLI
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Tort ke cno¥t mpo6, uTo nmogaércs B 2.02.
OTMeTKa 3amaéTcst HuXe Tak Xe, KaK TaM.
YwrcmoBoe mojie, 3Ha4eHUE KOTOPOT0
packiambeiBaeTcs 1o Kyoy. ¥
OEeMOHCTPAILMOHHBIX JaHHbIX 13 2.01 3TO
grade.

ITnockuii cioit OTHAET HYIEBYIO Z V KaXkOou
Touku. Ecriu 6paThk €€ U3 reOMeTpUH, BCe
MPOOHI JIATYT B OJHY MJIOCKOCTh U Ky0O BBEIMOET
0eCCMEICIIEHHEIM.

[711 OTMETKH M3 II0JIg 9TO caMa OTMEeTKa, HOJIf
TIyOuHBI 3TO TIyOMHA BHU3 OT IIOBEPXHOCTH.
I'pupn, oT KOTOPOTO OTCUUTHIBAETCA I'JIyOUHA.
Hyxen npobawM, raoe 3anucaHa ri1ybuHa, a He
OTMeTKa.



ITone

YTo 3amaceT

OnopHasi MOBEPXHOCTH (COpsIMJIEHHE)

ITopmomBa OJIsi DOJIM MOIIIHOCTH

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

IITar o BepTukaxu, M (0 - oT JaHHBIX)

Cocenei Ha y3e

3aMepuTh BapHOorpaMMy MO JaHHBIM

Ky0 3HaueHHH

Ky0 mucnepcuu oneHKHu

Mogens BapuorpaMMbl

CamopoaxkoBbiu 3¢ dexr

ITopor

II1uHA CBSA3H, M

Anuszorponus (0 - oT JaHHBIX)

Paguyc noucka, M (0 - aBTO)

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

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

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

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

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

Ky0 3HaueHU#: KaHall 9TO TOPU30HTAIbHEIN
YPOBEHB.

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

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

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

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

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

YTo 3amaceT

CexTopoB noucka (0 - oT JaHHBIX)

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

2.07 MBA B o0BnéMme

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

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

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

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

ITone

Yro 3amaeT

TO4YKH C BLICOTOH

ITose 3HaYeHUsT

N CTOYHHK OTMETKH

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

HayajibHasi peméTKka mo miaHy

HayajibHasi peléTka mo BepTHKa/IA

YposHen

IIlar Ky0a mo ropu3ouTtanu (0 - ot
TaHHBIX)

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

ITone co 3HaYeHUEM, KOTOPOE
pacKiiambIiBaeTCs 0 00BEMY.

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

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

IToBEPXHOCTH, OT KOTOPOM OTCUUTHIBAETCS
rnyouHa.

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

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



ITone YTo 3amaceT

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

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

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

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

2.08 InnacTsl IO pa3pe3aM

CTpouT Tpuf MIACTOB IO KOHTypPaM, HapUCOBAaHHBIM Ha pa3pe3ax.

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

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

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

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

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

Mexkpay pa3pe3aMu IIOBEPXHOCTb UMOET TaK, KaK €€ IIpoBejla MHTEPHOJIALMUSA: HaHHBIX TaM HEeT.
'me pa3pe3sl HepeceKaioTCs, OTMETKN Ha HUX OOJKHBI COUTHCH. PacXoXOeHHUS CUHUTAIOTCI U
IIe4YaTaloTCd B XKyPHaJl BMeCTe C KOOpAWuHaTaMu MeCTa, I'ri€ OHU HauOOoJIbIINe: C OOHUM YHCJIIOM
HCKaTh ChE€XaBIIYyIO BEPIINHY HEerne.

ITone YTto 3amaéT

KoHTypbl Ha pa3pe3ax (IOJIUTOHBI C Z) Coil KOHTYpPOB Ha pa3pe3ax: HOJIUTOHE C
Hacrtosamumu Z. ITonoxeHnne pa3pe3oB
6epéTcs M3 caMo¥ reOMeTPHUH, 10 BepIInHaAM
KOHTypa, U HUTE He cIpaluBaeTcs. [Imockui
YepPTEXKHBIN pa3pes He TOOuTCca: Y Hero X u Y
9TO KOOPOUHATEI Ha JIUCTE, @ OTMETOK HET
BoBce. Tunm reoMmeTpuu OojKeH ObITHL PolygonZ
unu MultiPolygonZ.

ITone HOMEpa mIacTa ITone HOMepa 1mnacTta. Kaxkawlil mnacT DaéeT B
TpUAe OBa KaHajia: KPOBJIIO U IOJOIIBY.
ToabKO 3TOT 1IjIacT (IIyCTO - BCE) Howmep nnnacTta, ecnu HyKeH onuH. I1ycTo - BCe.
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ITone YTo 3amaceT

IITar rpuga, M (0 - OT TAaHHBIX) IlTar rpuma mo onomtagu. Homb 6epéT
OBYXCOTYIO IIOJIIO OXBaTa.

Macka 00/1acTH (IIOIMT OHBI, Cro¥ mOTUTOHOB, KOTOPHIM 00pe3aeTcs

Heo0sA3aTeILHO) pe3ynbTaT. 3a ero npegeraMu rpuga He OymeT

BOBCce. MeX[ny pa3pe3aMU OaHHEIX HET, U
TIOBEPXHOCTh TaM HUAET TyHa, Kyda €€ mpoBea
UHTEPIIONIAINSI: MaCKOM 3aJa€Tcs, HOKyOa
9TOMY BepuTh. OOBIYHO 3TO KOHTYP BEHIPabOTKH,
mypda unm mopcuyeTHoro 6moka. Ilycro - rpug
Ha BeChb OXBaT KOHTYPOB.

ITore HOMepa mjIacTa B Macke (IIycTo - ITone, mo KOTOPOMY IIOJIUTOH MaCKU IIPHUBI3aH

MacKa ofurasi) K nnacty. IIpurogurcs, Korma y OgHOTO IIjlacTa
pa3pes3rl KOpoUe, 4YeM Y COCETHUX, 1 00pe3aTh
ero Hazo uHaue. [1oJIUT0OH C IyCTHIM
3HaueHUeM obpe3aeT BCe IJIaCTHI.

I'pug nnacToB MHoroKaHanbHBIN I'PU: Ha KaXKIObIU I1J1aCT
KPOBIIS U ITOJOIBA, B IOPSIHKE HOMEDPOB.
CieHa IoKa3bIBaeT TAKOM I'PU[ TEJIOM IIJIacTa,
1.02 cuutaeT 1o HeMy MOWIHOCTh, 1.03 - 6710KHU
U OOBEMHI.

YposHen YpoBHelM B MyJTbTUCETOYHOM IPUOIUKEHUH.
Maro ypoBHEU - I'71afkKas IOBEPXHOCTh, MHOTO -
OHa OnMKe K OTMeTKaM Ha pa3pesax.

HOomyCK CKJIeHKH KOHTAKTOB, M Iomyck, B ipenesiax KOTOPOTo IIOAOIIBa
BEPXHETO TIJIacTa ¥ KPOBJIS HUKHETO
CUYUTAIOTCS OJHOU MOBEPXHOCTHIO U CTPOSATCS
ofouH pa3. [IBe He3aBHCUMO IIOCTPOEHHEIE
IIOBEPXHOCTU MeXKY pa3pe3aMHt PacXOomsaTcH,
¥ B MOJIENTH BCTAET IIIEeJIb UJIU HAXJIECT,
KOTOPHIX Ha pa3pe3e HeT. [1ATh CAaHTUMETPOB
110 YMOJTYaHUIO He OT CKPOMHOCTU: IIPOOHI ABYX
IJIACTOB JIOZKATCS BHOJIb OOPTa B Pa3HbIE
MecCTa, ¥ Ha IafjalollleM IIJIacTe OOHO 3TO JaéT
IIOJITOPa CAaHTUMETPA PACX0XKAEHUS. DTO HUKE
J11000T0 IIPOIIJIacTKa U BEHIIIE IITyMa
orpo6oBanusa. Hosb OTK/II0YAET CKIIEUKY:
Torga Kaxaas IIOBEePXHOCTh CBOS.

O0Ope3ars Kax/abIH IUIACT II0 CBOUM OOpe3aTh KaXObIH IJIaCT II0 IJIOMIagu ero

pa3pe3am COBCTBEHHUBIX pa3pe30B: BhIIyKJiad
o60o1104YKa ero mpod IIC 3amac. 3a eé
IpenesiaMu IJIacT He HabJIIoalu, ¥ PUCOBaTh
ero TaM - BeIgyMKa. [11acT, BCTpeueHHEIN Ha
TPEX CTEHKAaX U3 YeTHIPEX, IepecTaHeT
pacTAruBaThCA Ha BCIO ILIOMIANb.

3anac HapyKy OT MacCKH, M 3amac HapyXy OoT Macku. ITmact o6bI9HO
IIPOIOJIKAETCSA 3a KOHTYDP BHIPabOTKHU, U
o06pe3Ka POBHO II0 HEMY cpe3ajia Obl TO, YTO
€CThb B JaHHBIX.

2.09 IemoHCTpPallMOHHAasA BbIpaboTKa (memMo)

Co3maéT KanuiHyI0 BEIPabOTKY C 3aprCcOBKaMu OOPTOB, CKBaKMHAMHU Beepa B 60po3maMu.

TInacTH U comepKaHus 3afalbl GOPMyJIaMu, IIyM oTpo0oBaHus H0OABISIETCS OTHEILHO, TO3TOMY
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y Habopa eCcTh U3BECTHHIN OTBET. MiICTUHHBIE 0OBEMEI IIJIACTOB IT€YaTAlOTCS B XKyPHAJ: IIOCTPOUTE
TeJio HCTpyMeHTOoM 2.08 u cpaBHUTE.

BripaGoTKa - mITpeK co cOoiikaMu momepék. [IBa GopTa IITpeKa [aloT MapasijieJibHble pa3pesHl,
cOOMKY HAlOT IIePecedYeHusi, rae OTMEeTKH 00s13aHbl COMTHCH, @ MEXAY HUMHU OCTAETCs IIJIOLIaMdb,
KOTOPYIO 3aIl0IHAET UHTEPIIOJISIITUS.

ITnactoB Tpu: Kpll, AbB u B. B Ha6op Hapo4yHO 3aJIOKEHHI CJIydyau, Ha KOTOPHIX MOJENb U
cunoteikaeTcs. [TomomBa Kpll u kpoBnss AB mpoBefeHBI OOHOW JIMHUEU - CKJIeliKa KOHTaKTOB
IOJIKHA y3HaThb UX W MOCTPOUTH OOHOM HOBEPXHOCTBIO. Mexny AB u B nmexuT mpomnnacTok, u
KOHTaKTa TaM HeT. BEyTpu AB HapucoBaHa NMH3a TeM Ke HOMEPOM IjlacTa - TPaHuIly Tejla OHa
TporaTh He HoJikKHA. [InacT B BEIKITUHUBaETCSA M Ha HANbHIOK COOMKY He BEIXOOUT BOBCE, IIO3TOMY
0e3 00pe3KU II0 CBOUM pa3pe3aM ero pacTsSHeT Ha BCIO IIJIoIalb.

Copepxanuit nBa, KCl u HepacTBopuMbIii ocTaTOK. OHM CBsI3aHBl 0OpPAaTHO: TIe CUIbBUHA 00JIbIIIE,
ocTaTkKa MeHbIlle. Ha rmape KaHamoB BUOHO, KaK B I'PUIe XKUBYT HECKOJILKO ITapaMeTPOB Cpa3y.

ITone YTo 3amaeT

OxBaT (KyJa MOJIOKHTH BHIPAOOTKY) Kyma monoxuth BEIpaboTKy. ITycTo 03Ha4aeT
B3STh OXBAT OKHA BU[A: IPUMED JISIXKeT Tyaa,
Ky7a BEI CMOTPHTE.

IIJIuHa mrpeKa, M InuHa mrpeka. OT He€ 3aBUCUT, CKOJILKO
IJTIOLIAMYN OCTAETCSI MeXOy OopTaMu U
cOoMiKaMHu - TO CaMO€ MECTO, THe MaHHBIX HEeT U
paboTaeT MHTEPIIOJISIINSI.

IIIuprHa BHIPAOOTKH, M [MTupuHa BEIPpabOOTKHU: PACCTOSTHUE MEXAY
OopTamu. [IBa 60pTa maroT mapasielbHbie
pa3peskl B ABYX MeTpax Apyr OT Apyra.

COoeK momnepéexk Co6oek monepéx mrpeka. Kaxmasa maéT emé
mapy 60pTOB, U Ha UX MIEPECEUYEHUSIX C
0opTaMu MITPeKa OTMETKH 00SI3aHBl COUTHUCH.
Be3 c60ek mpoBepsITh CXOOUMOCTh HE Ha 4YeM.

I1uHa TpPoOBI, M InmuHa mpoOkl B CKBaXKMHE U miar 60Po34hl 10
MoIITHOCTHU. [Tpoba mIuHHEee MOIIHOCTH IIjlacTa
MIPOIIYCTUT €r0 MeXKIy 3aMepaMHu.

IIIym ompoOoBaHusI, M0JIsI Ioyst TOrHOPMAJIPHOTO IITyMa OIIPO0OBaHUS.
Honp maéT manuble 6e3 1yMa: Ha HUX BUOHA
caMa MoOfeJib, a He pa3bpoc.

3apucoBKH OOPTOB (IIOJIUTOHEI C Z) 3apucoBKu GOPTOB: MOJIUTOHLI C HACTOSAIIIUMH
Z, Bxopn ona 2.08.

IIpoO6BI CKBazKHUH ITpoO®I CKBaXXWH Beepa: TOUKHU C
comepxkaHusaMu, Bxof aisg 2.06 u 2.07.

Bbopo3abI 110 MOUIHOCTH Bopo3mbl Mo MOIITHOCTH TJjlacTa Ha 6Goprax:
UHTEPBAILl C COOEepPKaHUSIMU.

3epHOo CIIy4YaHHOCTH OmHO ¥ TO Ke 3ePHO Ja€T OOUH U TOT XKe

Habop. C HUM CpaBHUBAIOT METOIH! Ha
HEU3MEHHEIX JaHHBIX.

HapucoBarth THH3Y BHYTPH I/IacTa AB Hapucosats BEyTpU IstacTa AB NTUH3Yy TeM XKe
HOMepOoM ItacTa. ['paHuIly Tena oHa TporaTthb
He JOJIXKHAa, ¥ 3TO KaK pa3 IIPOBepseTCs.

3adyeM OH HyXKeH

MOHGJ’IB 0OBIYHO CBEPSATH HE C YEM: HAaCTOsAIIEr 0O 3aJieraHusd HUKTO He BUeJI, ¥ Ha I''la3 OOJUHaKOBO
yOemuTenbHE U HOOpOcoBecTHasi paboTa, W BBIMBICEN. Y 3TOT0 Habopa €CTh H3BECTHBIH
oTBeT. [11acTH ¥ CofepKaHUs 3aJaHbl GOPMyIaMu, IITyM OTIpo6oBaHUs OOABISETCS OTHOEIBHO,
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UCTHUHHBIE 00BEMEI IT€YaTAIOTCS B XKYPHAJI, a YV KaXKO0o¥ NPoOHl PSIIOM C 3aMepPOM JIeXKUT 3HaYeHUe
0e3 mryma. ITo3TOMy IO TOCTPOEHHOMY BUIHO HE «II0X0XKe», a BEJIMUUHY ITpoMaxa.

Y910 BHYyTPH

IIITpek ¢ mByms cOoiikamu. [IBa GopTa IITpeKa HAIOT IapaljelbHble pa3pe3bl, COOUMKMU maioT
TepecevyeHusi, rme OTMETKH 00s13aHBI COUTHUCH, a MEXOy HUMM OCTAaE€TCs IIIOoNIIagb, KOTOPYIO
3aMoJIHsIeT UHTepIoaanus. Ha omHoM mypde HU TOTO, HU APYroro He YBUIOETD.

IInacrtoB TPH, U B HUX HAPOYHO 3aJIO2KEHHEI CJIy4au, Ha KOTOPBIX MOOEJIb U CIIOTEIKAeTC:

e mopmorBa Kpll u kpoBnst AB nmpoBegeHbl OMHOM JIHHHEH - CKJIeHKa KOHTAKTOB [OJIXKHA UX
y3HaTh U TOCTPOUTH OOHOU MTOBEPXHOCTHIO;

* MexXay AB u B meXuT OpoIIacTOK OKOJIO MeTpa, ¥ KOHTaKTa TaM HeT: CKJIEMKU OBITb He
IOJIZKHO;

* BHyTpHu AB Ha n1eBoM 60PTY HapHCOBaHa JIMH3a TEM JKe HOMEPOM IIJIacTa - TPAHUITy Tejla OHa
TporaTh He JOJIKHA;

* 1acT B BBIKJIMHHBAETCSI U Ha JajIbHIOI COOMKY HE BEIXOIUT BOBCE.

Copepxanuti gea, KCl 1 HepacTBOPUMEBIN OCTAaTOK, CBI3aHEI 00paTHO. Ha HUX BUOHO, KakK B OMHOM
rpuge XKHUBYT HECKOJIBKO ITapaMeTpPOB cpa3y.

OxugaemMsble 4YHCJIa

ITpu HacTpoHKax IO yMOIYaHUIO UCTUHHBIE 00BEMEBI: KpIl 5662, AB 7764, B 1390 KkyGoMeTpOB.
Termo, moCTpoeHHOE II0 3apMCOBKaM HHCTpPyMeHTOM 2.08 c 00pe3koi II0 CBOMM pa3pesam,
CXOOUTCS C HUMHU OO0 OecATHIX mosie mpoleHTa. Koutakt Kpll u AB pacxomutcs Ha 0.016 M u
ckneuBaeTcs, KOHTakKT Ab u B - Ha 0.83 M 1 He CKJIeuBaeTCH.

ITopsimoK moKa3a MHCTPYMEHT IIedaTaeT caM, B XXypHaJl, IIeCThIO IIaraMH: OTOelIbHOro (datina c
YPOKOM HET ¥ He Halo - OH Pa30IIéncs Obl C KOOOM Ha IIEPBOU XKe IIpaBKe.

2.10 IToBEpPXHOCTH MO CEYEHUSIM

CTpOI/IT IIOBEPXHOCTH IIO JIMHUAM, HAPDHUCOBAHHBIM Ha pa3pe3aX.

JIuHUS Ha pa3pes3e 3TO OfHA IIOBEPXHOCTh, @ HE TeJo: pa3bupaTh €€ Ha KPOBIIIO U IIOMOIIBY He
Hano, KaXx[dad BePIIWHa yz2Ke I'OTOBasd TOYKa B IIPOCTPAHCTBE. KOHBLIaMI/I U TeJjlaMU 3aHUMaeTCsA
2.08.

Tak co6upaioT IPOEKTHYIO TOBEPXHOCTH II0 MMOTIEPEYHBIM TPO(UIISAM, IIIOCKOCTh Pa3jioMa I0 ero
cjlefaM Ha CEPUHU pPa3pe30B, TOPHU30HT IO I'PDAHUIIE ITaYKU. PA3HOCTH OBYX KAHAJIOB HAéT 00BEM
paboT: TOe mepecHany, Ine HegoCHIIal.

ITomoxkeHue cedyeHU B MPOCTPAHCTBE OEPETCS M3 CaMOM TeOMETPHH, MO BepIIMHAM JITUHHUH.
3apmaBaTh UX OTHAEIbHO He Hamo. [IJTOCKUM 4epTEXKHEIN pa3pes3 He TOOUTCS: Y HETO HET HAaCTOSIIIUX
OTMETOK.

INepen moATOHKOM CHUMAETCS IIJIOCKUH TPpeH: 6e3 3Toro omnrbka MeToda PacTéT BMecTe C CaMOM
OTMETKOI1, a He ¢ e€ pa3dbpocoM.

I'me ceuenus IIepeCceKarnTCd, OTMETKKM Had HHUX HOOJIZKHEI couTHuCh. PacxoxmeHue CUHUTAETCS U
IIe49aTaeTCd B KyPHaAJl BMeCTe C KOOpOAWHAaTaMu MeCTa, I'ie OHO HauboJbIlIee.
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ITone

YTo 3amaceT

JIuauu Ha pa3pe3ax (c Z)

ITon1e uMmeHn IIOBEPXHOCTH

To/JIBKO 3Ta MOBEPXHOCTH (IIyCTO - BCe)

Touku c oTMeTKaMHu (HeoO0s13aTe/ILHO)

Ilore oTMETKH y TOYEK

ITonre nmenn IIOBEPXHOCTH y TO4YEK

IITar rpuga, M (0 - OT TAaHHBIX)

Macka 00/1acTH (II0JITMT OHBI,
Heo0sA3aTeILHO)

ITo/le MMeHH MOBEPXHOCTH B MacKe (IIyCTO
- MacCKa o0I11as)

IToBepxHOCTH (rpHAO)

YposHen

OOpe3ars Kaxkayl0 IMOBEPXHOCTH M0 CBOHM
CeYeHHUAM

Crnou MUHUY Ha pa3pe3ax: TUHUHU C
HacTosmmuMmu Z. [TonepedHsit npoduib
HACHITIN, CIel pa3joMa, I'PaHulla ITavyKy - BCE,
4YTO HapUCOBaHO Ha pa3pe3e OJHOU NUHHUEH, a
He KonblloM. [TonmoxeHne pa3pe3oB 6epeTcs U3
CaMOU reOMEeTPHUH, 10 BEPIIUHAM, U HUT'Ie He
crpainuBaeTcs. [I710cKui 4epTEXKHBIN pa3pes
He TOOUTCSA: y Hero X U Y 9TO KOOPAWHATHI Ha
JIUCTE, @ OTMETOK HET BOBCE.

[Tone umenu noBepxHocTu. Kaxmas
TIOBEPXHOCTh HAE€T CBOM KaHaJl B rpufe: Tak
OOHUM MPOTOHOM COOUPAIOTCS KPOBJIS U
TIO[IOIIBa, TPOEKT U (paKT, HECKOIBKO
TOPU30HTOB cpa3ly. IlyCcTo - BCe TUHUU
CYUTAIOTCS OOHOM ITOBEPXHOCTHIO.

HNmsa nmoBepxHOCTH, ecny HyKHa ogHa. IlycTo -
BCE.

OTnenbHBIE 3aMEPHI B MOIIOJTHEHHNE K
CeUYeHHUsIM: OTMETKHN CKBaXXWH, TOYKHU
BCKPBITUSI pa3jioMa, peneprl. x 6epyT Tynma,
rOoe CeYeHUU HEeT, U TaM TOYKa OePXKUT
IIOBEPXHOCTH OFHA - CIIOPUTH C HEY HEKOMY.
Psapom c ceyeHMeM CIIOp BO3MOXKEH, U €T0
BeJIMYMHA Ile9aTaeTCsa B XKypHal.

ITone orMeTKHu y To4YeK. Hy>KHO, Korza y TOYeK
HET BBICOTHI B CAaMOU T'€OMETPHUH: Y IIJIOCKOTO
CII0S €€ B3SITh HEOTKya, 1 MojT4a CTaBUTh
HOJIb HEJIb34.

ITosie uMeHU NTOBEPXHOCTH Y TO4YeK. IlycTo -
BCE TOYKHU UAYT B TY K€ IIOBEPXHOCTH, YTO U
nuHuY 0e3 UMEeHHU.

IlTar rpupa mo nmoitagu. Homb 6epéT
IBYXCOTYIO OOJIIO OXBarTa.

CJI0¥ OJTUTOHOB, KOTOPHIM 00pe3aeTcs
pe3ynbTaT. MexXay CeYeHUSIMHU OaHHBIX HET, U
TIOBEPXHOCTh TaM UOET Tyha, KyOa e€ mpoBena
UHTEPIIONSAIINS: MAaCKOM 3aJa€Tcs, MoKyIoa
9TOMY BEPHUTD.

[Tone, o KOTOPOMY IIOJIUTOH MACKH IIPUBS3aH
K IIOBEPXHOCTHU. [I0JIMTOH C IIYCTHIM
3Ha4YeHHeM o0pe3aeT Bce.

MHorokaHanbHEIM TPUA: KaHall Ha
TIOBEPXHOCTH, B MOpPSAOKe UMEH. Pa3HOCTh OBYX
KaHaJIoOB 1 eCTh 00BEM paboT: rae MepeckIIay,
e HeOoCHIIallu.

YpoBHEel B MyTbTUCETOYHOM IPUOIUKEHUH.
Maro ypoBHEH - T1afKas MOBEPXHOCTh, MHOTO -
oHa O1MKe K OTMeTKaM Ha CeYeHUsX.
O6pe3aTh KaXKIOyio MOBEPXHOCTD 110 MJIOMIaaH
eé COBCTBEHHDBIX ceuenmii: BEIIyKias
000JI0YKa €€ ToYeK IIJIIoC 3amnac. [IpoekTHas
HACBITIb 3a ITOCIEeOHUM ITpoduieM He 3ajaHa, u
IPOOOoJIZKATh €€ TyIa - BEIAYMKaA.
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ITone YTo 3amaceT

3amnac HapyXy OT MaCKH, M 3amnac HapyXy oT Macku. [IoBepxHOCTH
0OBIYHO TPOIOJIZKAETCSA 3a KpaiHee cedeHue,
1 oOpe3Ka POBHO II0 HEMY cpe3aina OBl TO, YTO
B JQHHBIX €CThb.

3ayeM OH HyXKeH

Konp1io Ha pa3pese 3TO TeJO, y HETO €CTh KPOBJIA ¥ IIOAOMIBa, U UM 3aHuMaeTcsa 2.08. JInausa -
9TO OfHAa ITOBEPXHOCTDb, U Pa3bupaTh €€ Ha BepX U HU3 He HaJ0: KaXkaas BEpIIMHA yKe TOTOBas
TO4YKa B IPOCTPaHCTBeE.

OTtcioma ob6macTh mpuMeHeHus. [lomepedHbie TPOQUIN HACHIIN Yepe3 KaXKOble CTO METPOB HAl0T
ITPOEKTHYI0 OBEPXHOCTh, ¥ PA3HOCTD €€ CO CHEMKOU 3TO 00BEM paboT. Creqn pa3joMa Ha Cepuu
pa3pes30B [a€T ero MJI0CKOCTh. ['paHulla MTavyKy Ha CEPUU PAa3Pe30B MJaET TOPU30HT.

Kak cuurTaer

BepIimHb TUHUN UAYT B UHTEPIOISIINIO KaK €CTh, CO CHSATHEM IUIOCKOTO TpeHpa. Iloe nmeHu
IIOBEPXHOCTHU Pa3BOOUT JIMHHWHKM II0 KaHalJlaM: IIPOEKT u (baKT, KPOBJIA KW IIOAOIIIBa, HECKOJIEKO
TOPU30HTOB - BCE OMHUM IIPOTOHOM. Pa3HOCThL IBYX KaHaJIOB U €CTh 00BEM paboT.

Tawm, roe ceueHus IIepeCceKarnTCd, OTMETKH Ha HUX JOJIZKHEI COUTHCH. PacxoXIeHNe CUNTAETCS U
IIedaTaeTcda C KOOpOJuHaTaMu MeCTa, e OHO HanbobIllee: ¢ OOHHWM YHMCJIOM MOTH MCKaAThb HE4Yero.

OTaenbHBIE 3aMePhI

Kpome nmHUN cedueHUN UHCTPYMEHT NPUHMMaeT TOYKHM C OTMETKAaMM: CKBaXKUHEl, TOYKH
BCKPBITHS pa3jioMa, pemnepsl. Ix 6epyT Tyna, rae cCeueHu HeT.

OTMeTKa YUTAeTCS U3 TeOMETPUM, €CITM OHA TPEXMepHasi. Y IIOCKOTO CJIOsT €€ B3STh HEOTKYIa,
II03TOMY 3adaéTCs II0JIe OTMETKH; MOJIYa MOOCTaB/ISTh HOJIb MHCTPYMEHT He CTaHeT.

B3BemmBaHUS HET, U OHO He HYXKHO. TaM, roe cedeHU HET, TOYKa AEePKUT IIOBEPXHOCTH OFHA:
Ha IIPOBEPOYHOM HACHIIU C HPONYIIEHHHIM IpoduieM 3aMep, IOOHSTHIN Ha IIOJITOpa METpa,
IIOBEPXHOCTDH 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 3aMepoB HafEXXHee OOHOTr0, HO 3HaTh 00 9TOM HaJo.

TTosTOMYy OTKIJIOHEHME OT 3aMepPOB ITIeUYaTaeTCs BCceraa - cpefHee U HauboIbIee, C KOOPIUHATAMH.
Momn4YanuBo MPOUTHOPHUPOBAHHLIM 3aMep BBITTIIOUT KaK OImuOKa MHCTPYMEHTAa, a YMCIIO Cpa3y
TIOKA3kIBAET, KTO C KEM CIOPHUT: €CIIX OHO BEJIMKO, MO0 3aMep omubodeH, mTub0 ceueHue pPsSamoM
HETOYHO.

Yero XKagaTh MO0 TOYHOCTH

Ha mpoBepoYHOI HACHIIH - TpebeHb IeCTh MEeTPOB, OTKOCH OOWH K OBYM, IPOQUIN Yepe3 CTO
MEeTPOB - BOCCTAaHOBJIEHHAs IIOBEPXHOCTD OTOIINIA OT IPOeKTHOM Ha 0.18 M B HaubOIbIIeM MECTe
u Ha 0.03 M B cpeHeM, a 00BEM [OCHITIKY COIIENCS C UCTUHHBIM C OIMMOKOM B TPU HPOIIEHTA.

To4yHOCTh pelllaeT YaCTOTa CeYeHUM, M HUKaAKOM pacye€T 3TOr0 He IONpPaBUT. 3a KpauHUM
CcedeHNEeM II0BEPXHOCTh He 3ajaHa, ¥ IIPOJOJIKaTh €€ TyHda - BEIIyMKa: OJIs 9TOr0 eCTh oOpe3Ka
110 CBOMM CEYEHUSM.
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2.11 ByneBbI onepanmuy C 000 1I09YKaM#u

BrruntaeT, 00beOuHACT U IIepeceKaeT aBa TeJjla.

Tak cuuTaroT 0TPabOTKY: U3 060JIOUKH PYAHOTO Tejla BHIYUTAIOT 000I0YKY 0TPpaboTaHHOM KaMeph
¥ TIOJTy4aloT OCTAaTOK 3amnacos. [lepeceyenne qaéT TO, UTO MOTIAJIO B 30HY, OObeOUHEHME - ABa Teja
KaK O[THO.

Pab6oTa uméT He MO ceTKaM, a I1o stYekaM: 00e 000I0YKY ITEPEBOISITCS B 3aHATOCTh 00IIET0 Ky0a,
oriepallvs BBIIONHSAETCS HaAM 3aHATOCTHIO, W Pe3yNhbTaT CHOBA IIpEeBpaImaeTcs B Teso. TouHas
orepalus Hag CeTKaMM peXeT TPEYrOJIbHMKM [OPYr O OApyra M Ha KacaHUSX PEeryaspHO OaéT
HE3aMKHYTHIN Pe3yIbTaT, IO KOTOPOMY 00BEM yKE HE B3SATh.

ITeHa 9TOro pemeHus: TEJI0 BEIXOOUT CTYIIEHYATHIM, @ TOUHOCTb OT'paHWYeHa ssuedkon. Omubka
UOET IO IJIOWIagK IIOBEPXHOCTHU U YOBIBAET BMECTE C SUEeMKOU: Ha KyOe B JecsaTh MeTPOB sdeika
0.5 M mana ommbKy o6bEéMa IATh MPoLeHToB, 0.25 M - ABa ¢ mosyioBuHOM, 0.1 M - momasna TOYHO.
ITaMsTh IPU 3TOM PACTET KyOOM.

O060J10YKY Ha BXOO€ OOJIZKHBI OBITh 3aMKHYTEIL: Y He3aMKHYTOfI BHYTPEHHOCTH HET, U OIIPENEeJInTh,
Y9TO BHYTPH, HEUEM. HeBaMKHYTaH Ha BXOJ€ - OTKAa3 C YKa3aHUEM 00BeKTa.

ITone YTo 3amaeT

IlepBoe Tes1o (IMOJIUTOHBI C Z) ITepBoe Teso: 3aMKHyTast 060109Ka U3 CJI0S
TOJIUTOHOB C Z. Takue JaéT KHOIIKa 000JI04YeK
B OKHE IIPOCMOTpa U UHCTPYMeHT 2.04.

BTopoe T€/10 (1I0IUTOHEBI C Z) Btopoe Tesno. [ BEIYUTAHUS 3TO TO, YTO
BRIPE3al0T 13 MePBOT0: OTpaboTaHHasa KaMepa,
30Ha OOBOOHEHUS.

OeicTBHE BriuuTaHue ocTaBiIsgeT OT IEPBOTO Teja TO,
4ero HeT BO BTopoM. OO6benuHeHue 6epeT 06a,
TepecevyeHue - TOJILKO OOIIYIO YacThb.

CTopoHa A9YEHKH, M CrtopoHa siueriku. OHa 1 3a0aéT TOYHOCTh:
ommbKa UOET II0 TIJIOIIAOH TOBEPXHOCTH U
yOLIBaeT BMeCTe C TYeHKOU BOBoe Ha KaXKIyIo
nosioBuHYy. Ha ky0e B mecsiTh METPOB siueiika
0.5 M pana ommOKy o6véMa 5 npoueHnTos, 0.25
M - OBa c mmosyioBuHOM, 0.1 M - momasia TO4HO.
ITamMsiTh pacTET KyOOM, II0O3TOMY MeJIb4Ye
HYKHOTO He Oepure.

PesynsTaTt (TE1A) Temna pe3dynbTaTa: IMOIUTOHHL C Z, 00BEM
Kaxmoro B arpubyTrax. O60104YKa 3aMKHyTa
BCeTrma, II03TOMYy 00BEM I10 HEeM CUMTAETCS.

3auyeM OH HyKeH

Tak cuuTaoT 0TPabOTKY: U3 060JI0YKH PYAHOTO TeJjla BEIYUTAIOT 000JI0YKY OTPab0TaHHOM KaMephl
¥ IIOJTy49aloT OCTATOK 3arnacoB. [lepecedeHne faéT TO, YTO II0IAJIO B 30HY, O0befUHEHNE - IBA TeJla
Kak OJIHO.

IToyeMy yepe3 sT9eHKH

TouHas omepanusd Hall CETKAaMM PEXEeT TPEYTrOJIbHUKY APYT O Apyra. Ha KacaHusdx - a B T€0JIOTUHN
Tejla KacaloTCsl IIOCTOSIHHO - OHA pPETryJspHO [Oa€T BHIPOXKIOEHHbIE T'DAaHU M HE3aMKHYTHIHA
pe3yJbTaT, a 110 He3aMKHYTOMY OOBEM He B3sTh. 3mech 060e 000JI0YKY NEePEBOLSITCS B 3aHSITOCTh
ob6mero Ky0a, olepalys BEIIIOJHSAETCS Hal 3aHSITOCTHIO, U Pe3ylIbTaT CHOBA CTAHOBUTCS TEJIOM.
OHO cTymeHYaToe, 3aTO 3aMKHYTO€ BCeraa.
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3aHSATOCTh CUMTAETCS JIYYOM BBEPX ITO MIPABUITY YETHOCTH. DTO XKe IIPABUIO0 caMo pa3bupaeTcs
C TIOJIOCTSIMU BHYTPM Teqa: Haj TOYKOM B MOJOCTH 00OJIOYKA TTepeceKaeTCsT OBaXK[bl, ¥ TOYKa
OKa3bIBAETCSA CHAPYXKHU.

Ilena penienus

To4yHOCTh OTPaHUYEHAa TUEHKOM, 1 oInOKa UAET I10 IUIOHUIAAH MMOBEPXHOCTH, a He 1o 00bémy. Ha
OByX Ky06ax B IecsTh MeTPOB co coBuroM (mepeceuenue 500, o6bemunenne 1500, seruntanue 500
KybGomeTpoB) stuerika 0.5 M gasa msaTh npoieHToB, 0.25 M - gBa ¢ momoBuHOM, 0.1 M momana TOYHO.
ITamMsiTh IPK 9TOM pacTET KyOoM: qBeHaAaTh MUJIMOHOB siueek mmpu 0.05 M IpOTHUB IIeCTHAAIIATH
TeICSAY IIpH 0.5 M.

[TpaBuIO IPOCTOE: GEPUTE TUEHKY OKOJIO COTOM JOIH pa3Mepa Tejla M He MeJibue, YeM HYKHO IJIsT
oTBeTa.

YTo mpoBepsieTCs Ha BXoJde

OO6O0JIOYKHM [OJIZKHBI OBITH 3aMKHYTHI, X 9TO IIPOBePSETCs CUETOM PEGEp, a He TeM, YTO 3aIMBKa
cpaboTasna. [Iripy B 00KOBOHM CTEHKE JIyd BBEPX HE 3aMedYaeT BOBCE: BEPTUKAJIbHAS IT'PaHb €T0 He
mmepecekaeT, ¥ 00BbEM MOCYUTAJICS OBI II0 ABIPSIBOMY TEJIy MOJI4a.

2.12 BbiOOpKa 000/I0YKOH

Otb6upaeT 0OBEKTHI, IOMABIINE B 3aMKHYTYI0 000JIOYKY, M CIUTAET II0 HUM CBOIKY.

Tak moJydaroT 3amac: 0J0YHasi Mofeslb, 0007I04YKa PYOHOTO Teja HIIM 30HBI OTPA0OTKH, W Ha
BHIXOOEe O00BEM, TOHHAXK ¥ CPeOHEeB3BeIlIeHHOe comepzkaHue oToOpaHHoro. OTOOP CHaApPyXKU HAéT
OCTATOK, HE CTPOS BEIUMTAHUS TeJl.

OT6I/IpaTb MOXKHO H€ TOIBKO TOYKHU. JIMHWM U IIOJIUTOHBEI C BBICOTOU uoyT TeM xKe I'IYTéM:
CKBaXHHEI, ITPOIIMUBIIIHNE TEJIO, CJIEObL Bpr&ﬁOTOK, 000JI0UKH OPYyTUux Terjl.

TouyKa CYMTAETCS BHYTPH II0 TIPABUITY YETHOCTH: U3 HEE BBEPX MyCKAeTCs JIy4d, U ecjii 000104YKa
mepecekaeTcss HEYETHOE YMCIIO pa3, TOYKAa BHYTpU. AYEeUKM [OAsd 3TOTO HEe HYXKHBI, U OTBET
BBIXOAUT TOYHHIN, @ HE C TOYHOCTHIO 10 TYEHKH, KaK Y OyIeBHIX OTepaliuii.

Y nuHUN ¥ DOIUTOHOB CMOTPATCA BEPIIUHEL. OTPE30K, IPOIIUBIINY TEJI0 HACKBO3b MEXOY OBYMS
CBOUMHU BepUIIMHAMM, BepIINHAMHU He JIOBUTCA - Ha 3TOT CJIydal eCTh IIar OIpoca BOOJIb.

O6BEM oTOOpaHHBIX OJIOKOB CBEPSIETCS C 00BEMOM caMoi 0O0IOYKH: PacXOoXkKAaeHUe MOKa3LIBaeT,
HACKOJIBKO MOOeb rpyba Ay 9ToTo Teja.

O60109Ka JoKHA OBITH 3aMKHYTa: Y HE3aMKHYTOM BHYTPEHHOCTH HET.

ITone YTo 3amaéT

YT10 oTOMpPaATh (00BEKTHI C Z) YTo oTOMPATh: TOUKHU, TUHUU UJTH HOJTUTOHEI C
BeICOTOM. BriouHast momenb u3 2.03 u 1.03,
Ipo0HI, ciensl BEIPab0TOK, 000I0YKYM APYTUX
TeIN - MUl OBl y TeoMeTpuu Oblyia Z.

000/710uKa (II0/IUrOHBI C Z) 3aMKHYyTasi 000JI09Ka, KOTOPOH UAET 0TOOP:
pyn#HOE Teno, 30Ha OTPaboTKU, KOHTYP
nonmcuéTa. Takue maéT KHOIKa 000JI0UeK B
OKHe IpocMoTpa, 2.04 u 2.11.

YT0 OCTAaBHUTH LlenukoM BHYTPH - BCe BEPIINHL 00BEKTa
BHYTpHU 000s10uKkHu. [IlepecekaeT - XOTh OfiHA
BHYTPHU: TAK JIOBSITCS CKBAaXKWHBI ¥ BEIPAOOTKH,
ITPOXOASIINE TEI0 HACKBO3b. CHAPYKU -
OCTaTOK, TO €CTh BCE, UTO He IIepeceKaer.
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ITone YTo 3amaceT

ITone o0BE€Ma 0I0Ka ITone o6nEMa 6I0Ka, eCiiu OTOUpPaeTCs
OouHas Mogesnb. C HUM CUUTAeTCsSI 00BEM
0TOOPAHHOTO U CBEPSETCS C 00BEMOM CaMOM
000JIOYKHU: pacXoxkKaeHre IT0Ka3bIBaET,
HACKOIBKO MOfeIb rpy0a OJIst 3TOro Tea.

Ilone comepxaHus ITone comepzxkanusi. CpegHee Mo 0TOOPaHHOMY
CYUTAETCS B3BEIIEHHBIM 10 00BEMY, a HE
MPOCTHIM: OJI0KHM OBIBAIOT PAa3HOTO pa3Mepa, U
TIPOCTOE CPedHee 3aBHIIIAET MENTKHE.

OToOpaHHBbIE 0O BEKTHI OTo6paHHble 0OBEKTHL CO BCEMU CBOUMHU
monsiMu. CBOJIKa UAET B KypHAII.

IIlar ompoca Bmoab auau#, M (0 - [Ilar ommpoca BOOIb TUHUM U IO Kpaio

BEPIITHHLI) TIOJIMTOHOB. Be3 Hero cMOTPSATCST TOIBKO

BEPIINHEL, U OTPE30K, IIPOIIUBIINYI TEJIO
HACKBO3b MEXOYy OByMS CBOMMH BepIIHHAMH,
Ha#geH He OymeT. Holb - TONBLKO BEPIITHUHEL.
ILtoTHOCTSH, T/M3 (0 - 03 TOHHaXka) ITnotHOCTH pymbl. C HEelt 00BEM IIEPEBOMUTCS B
TOHHBI, a CofepKaHue - B TOHHAXK MeTaJslia.

3ayeM OH HYXKEH

OTO0 mociegHee 3BEHO IENOYKM: KyDO 3HaueHUU - 67104Hasi Mopeb - OTOOp 000JI0UYKOM - 06BHEM,
TOHHAX ¥ CpeJHEeB3BeIllIeHHOoe cofepxkanue. OTOOP CHAPYXKU JaéT OCTATOK IOCe OTPaboOTKHU, He
CTPOSI BEIYUTAHUS TEJl.

OTOupaTh MOXKHO He TOJIBKO TOYKM. JIMHMU U IIOJIUTOHBI C BBICOTOM HOYT TeM XKe IIYTEM:
CKBazKVHBI, IIPOUINBIINE TEJIO, CIIeAbl BEIPaO0TOK, 000JIOUKY OPYTUX Tel.

Kak cuurTaer

Touka BHYTpPH, €ClIi JIy4 U3 He€ BBePX IlepeceKaeT 000JIOUKY HEUETHOE YUCIIO pa3. Adeliku ansa
9TOTO HEe HYXKHBI, 1 OTBET TOYHBIH - B OTJINYKE OT OyJIeBHIX ONEpalnii, Tae TOYHOCTh YIITUPAeTCs
B TYEUKY.

CpenHee cofiepXKaHWe CYUTAETCS B3BEIIEHHBIM M0 00bEMy OroKa. [IpocToe cpemHee 3aBHIIIAET
MesiKue GJIOKH, @ OHM B MOJIeJId OOBIYHO KpaeBhIe.
CBepKa, KOTOpasi CTOUT BHUMaHHUS

O6BEéM oTOOpPaHHBIX OJIOKOB CpaBHUBAETCS C OO0OBEMOM caMoOM OOOJOYKM, U PACXOXKIEHUE
rmevaTaeTcsi. DTO He MpOBepKa MPaBUIBHOCTH, @ Mepa I'Py0OCTH GJI0OYHOH MOAEJIH I 3TOTO
Tena: 610K nubO IIeJITMKOM BHYTPH, MTUOO IIETMKOM CHApyXKH, TPEThero y OJI0YHOM MOOesu HeT.
Ecnu pacxoxpeHue BeIUKO, OJIOK KPYIIEeH [JIsi TaKOW (POPMEI.

IIpenen crmoco6a

Y nuHUN 1 DOIUTOHOB CMOTPATCA BePIIUHEL. OTPE30K, IPOLIUBIINYU TE€JI0 HACKBO3b MEXOY OBYMS
CBOMMHU BepIIMHAMM, BepIINHaAMHU He ITOMMaTh - Ha 9TOT CJIydal 3aJaé€Tcs IIar orrpoca BIOJIb.

2.13 Ob6os510uKa rpuga mjiacra

CTpouT 3aMKHYTYI0 000JIOYUKY TeJjla IIacTa 10 I'PUAY: KPOBJIS, IOOOIIBAa U OOPTUK MEXIYy HUMU.
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To Ke caMoe feyTaeT KHOIIKa 000JI09€eK B OKHE IIPOCMOTPA, HO TaM 3TO PYYHOH m1ar. UHCTpyMeHTOM
OH CTAHOBUTCS YaACThI0 Momenu oOpaboTKM, M IIelOYKa «IIOBEPXHOCTL - TEJI0 - BHEIYUTAHUE
0oTpaboTaHHOTO - TOACYET 3anaca» 3anycKaeTcs LeIUKOM.

O6o0Js109Ka 3aMKHYTa, II03TOMY €€ NpuHuUMaloT 2.11 u 2.12, a 00pEM CUUTAETCS TOYHOU (HOPMYJIIOHN
10 caMo¥ 060JI09Ke.

O6BéM 3mech 1 00BEM 13 1.02 pacxomsiTCs IPUMEPHO Ha IPOIEHT: 000I0YKa UOET II0 IIeHTpaM
sgyeek, a 1.02 cumTaeT SAYEUKU IIeJIMKOM. DTO pal3HbIe T'PAHUIILI OOHOM 00JI1acTHM, a He CIIOp
METOHOB.

ITone YTo 3amaéT

I'pupg nmiacra I'pup nnacta: KaHaJI KPOBJIM U KaHasl IIOAOLIBEL.
Takoit gaét 1.01 u3 OByX TOBEPXHOCTEN UJIU U3
OOHOM, mocTpoeHHOU BHMU3, U 2.08 mo
3apucoBKaM Ha pa3pe3ax.

Kanai KkpoBian Kanan xkposnu. [TogouiBoii cyutaeTcs
CIEOYIOINY 3a HUM: TaK YCTPOEH I'PUL IIJIacTa.
Y MHOTrONIaCTOBOTO IpHa 3TO BLIOOP ILjIacTa.

Tena ninacta Tera nmacTa: IIOJIUTOHEL C Z, 00BEM KaxKaoro B
aTtpubyrtax. [lambine ux npuHuMaioT 2.11 u
2.12.

IIpopexxuBaHnue CETKH [TpopexxuBanue cetku. Equnnuna - Kak eCTk;

IBOMKa 0epEeT KaxKOyI0 BTOPYIO TYEUKY U HAET
BYETBEPO MEHbIIIE TPEYroNbHUKOB. OOBEM IIpHU
9TOM MEHSIEeTCS Majo, a BOT TOHKHE OeTallu
Cpe3aroTcs.

2.14 3oHa/IbHAsA CTAaTHUCTHKA 000/I09EeK

CuuTaeT 0 KaXKa0OMy Tely, CKOJIbKO 0OBEKTOB B HET'O II0IIajI0, M 3allMChIBAET YMCiIa B aTpuOyTH
Tena.

Touku: yucmno BHYTPHU U CyMMa anI/IGy'Ta. JIuHUM: YUCIIO JIMHUHN, 3a[eBIIHUX TeJIo, M OJINHa UX
gacTeu BHYTPH. [TonuroHsl: YHUCJIO IOJIUTOHOB, Y KOTOPHIX XOTh OJHA BEPIINMHA BHYTPH.

JInHUS peXKeTCcs TEIOM: OTPE30K IIepeceKaeTCs C IOBEPXHOCTHIO, TOYKYU COPTUPYIOTCS BOOJIb HETO,
U B [JIUHY UOET TOJIBKO YacTb BHYTpHU. OTPE30K, MPOIUIMBIINN TEJI0 HACKBO3b MEXOY CBOUMU
BepIIMHaMM, He IIponagaer.

Hone u mycTto - pa3uble Bemu. Teno, BHYTPH KOTOPOTO HUYEr0o HET, TOJy4YaeT HOJIb: 3TO
n3MepeHHEN hakT. HezaMKHYyTOE TEJIO IIoydaeT IIyCTO U IIolafiaeT B IPeaylIpeXaeHNue: Y Hero
HEeT BHYTPEHHOCTH.

[ToBTOpHLIE NIPOTOHEL 10 OMHOMY CJIOI0 TEJI CKJIaABIBAIOTCS: PE3YJIbTAT MPEABIOYIIero MogaéTcs
KaK CJIOH TeJI CIIeNyIoIeMy, ¥ KaXKIbIi IPOroH 0o6aBisieT cBou moJjisi. CTOJIKHOBEHUE UMEH - 0TKa3,
€CJTM He pa3pellleHa epe3arnuch.

Cmea 110 TelaM CXOOUTCS: MJIIWHA JTUHUHN BHYTPH BCEX TeJl IIJIIOC OJINHa CHAaPYy2KM PaBHa TIOJTHOM
OJINHEe, U 3TO IIe4YaTaeTCd B 2XKyPHalJl.
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ITone YTo 3amaceT

Tena (moJUTroHsI C Z) Cnott Tej: 3aMKHYTHIE 000JIOYKH, 10 OIHOM Ha
00BeKT. Y KaxKIoro Teja IOSBATCSA CBOU IO
co cuéToMm. He3zaMKHyTOe TeJIo mojiaydaeT
OyCTO, a He HOMIb: Y HET0 HET BHYTPEHHOCTH, U
CUMTATh TaM Hedero.

Yto cuurarh (00BEKTHI C 7Z) YTo cuuTaTh: TOYKH, JIMHUU UJIN IIOJIUTOHEI C
BBEICOTOM. BlI0YHas MOIesib, CKBasKHMHEI, CIIEIEI
BBIPA0OOTOK, PA3JIOMHI.

WM mosieH pe3yiabrara (IIyCTO - OT C/IOSI) Nwmsa ons mosnel pe3ynbTaTa. [1ycTo - OT UMeHHU
CII0$1, MPUBEOEHHOTO K JIaTUHUIlE. K HEMY
mobaBsaTcst cyOGUKCH: N 9UCIIO OO BEKTOB
BHYTPH, len OnuHa MUHUMN BHYTPH, Sum
cyMMa aTpulyTa. 3amaBaiiTe CBOE, KOrma
TOHsSIETE UHCTPYMEHT 110 OOHOMY CJIOIO TeJl
HECKOJIBKO pa3 C pa3HbIMHU OAaHHBIMHU.

ATpHUOYT IJIsI CYMMBI YucnoBo# aTpudyT OJIT CYMMBI: 00BbEM OI0KA,
MOIIIHOCTD, cofiepKaHue. [IyCcTo - TOJIBKO CYET.
Pa3spenurs nepe3anuch mnojieu Pa3spemuTs mepe3anucs MoJjiel C TeM XKe

uMeHeM. be3 9TOro mOBTOPHEIN ITPOTOH C TEM
Ke UMEHEeM - OTKa3: MHade BTOPOU pel3yJibTaT
TUXO0 3aTEP OBl IIEPBBIH.

Tela CO CTAaTHCTHKOH Tena co BceMu MIPEKHUMH MOJIIMU ¥ HOBEIMHU
oMU cuéTa. YTOOB HaKOIUTEH HECKOJIBKO
IIPOTOHOB, TOOaBaiTe pe3yabTaT
IIpefbIayIIero Kak CIoN Tell ClenyrleMy.

3auyeM OH HYyXKE€H

910 2.12 c Opyroi# CcTOpoHHL. TaM O OgHOMY Teny OTOMPAIOTCs OOBEKTHI, 3[eCh II0 KaXKIoMy
Teny 3allMChIBAETCS, CKOJILKO B HETO IMOIIajo, ¥ YHCJIa JIOKATCSI B aTpuOyTH. 10 HUM MOIKHO
COPTHUPOBATH TeJIa, KPACUTh II0 IIJIOTHOCTH MPO00, OTHaBaTh B OTUET.

Kak cuurTaer

Touku - Ty4oM BBEpPX II0 YETHOCTH, KakK B 2.12. JIMHUU PEXKYTCS TEIOM: OTPE30K IIepeceKaeTcs
C TPeyroabHUKaMu O00OJIOYKM, TOYKH COPTUPYIOTCS BHOOJIb HETO, ¥ B OJUHY HUIOET TOJIBKO YaCTh
BHYTpHU. OTPe30K, MPOIIUBIINY TEI0 HAaCKBO3b MEXKAY CBOMMU BEPIINHAMHU, 30ECh He IIPOIlagaeT,
B OTJIMuMe OT oTOOpa 1o BepinuHaMm B 2.12.

HpOBepeHo OBYMS HE3aBUCHUMBIMU IIYTAMU: TOUYHAA PE€3Ka U TIJIOTHBIN OIIPOC TOYEK BOOJIb TE€X XKe
nuHUK pazouuiuck Ha 0.002 npoueHTa.

HOBTOprIe IIPOIrOHBbI

I/IHCTPYMGHT 3ayMaH II00 HaAKOIIJIEHUE: 6HOKI/I MOnOejid, IIOTOM pPa3JIOMBI, IIOTOM BBIpaGOTKI/I, n
BCEé B OOHOM CjI0€ Tejl. Pe3ynbTaT MPOTOHA MOJaéTCs KaK CJIOW Tesl CIeAyIleMy, W KaXKmbli
mobaBsieT cBoM mmoJisi. UMs mosieii 6epéTcsi OT BXOOHOI'O CJIOsl, a IIPY CTOJIKHOBEHUM HHCTPYMEHT
OTKA3bIBAETCS, [I0KA He pa3pelleHa Iepe3aniuch: HHaye BTOPOU pe3yabTaT TUXO0 3aTEp Obl TEPBHIM.

Honb u mycTo - pa3uble Belliu. Teno, BHYTPHU KOTOPOTO HUYETO HEeT, IToJlydaeT HOolb. He3aMKHyTOe
TEJIO TOTyYaeT MyCTO: Y HEero HeT BHYTPEHHOCTH.
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Tumossie 3ada4yu

IlTecTr 1emmoYek, KOTOPHIE XOOST IO KPyry B pabGoTre. HomMepa HMHCTPYMEHTOB C TOYKOH 3TO
Isoliner3D, Ha3BaHus 6€3 HOMepa - cocemHuii Isoliner.

3auyeM OH HYXKEH

To xe camoe penaeT KHOIKa 000JI04eK B OKHe IIPOCMOTPA, HO TaM 3TO PYYHOM IIar: MOMEJb
OGpaﬁOTKI/I €TI0 He ITOBTOPUT, M Ha HOBEIX JaHHBIX BCE HpI/I,'E[éTCH KJIMKAQTh 3aHOBO. I/IHCTPYMGHTOM
LIeTI0YKa <«IIOBEPXHOCTBL - TEJI0 - BhHIUMTaHUE OTPaboTaHHOTO - IOACUET 3amaca» cobupaeTrcs
LeJIMKOM UM 3allyCKaeTCs OOQHOM KHOMIKOU.

Y9TO0 Ha BBIXOTOE

3amMKHyTas 000Jl04Ka Tejla: KPOBJS, IOHOIIBAa M GOPTUK MexXpay HuMu. Tenma pasbuparoTcs
Ha CBSI3HBIE YAaCTH, V KaX[OOW CBOM 00OBEM B aTpuOyTax. 3aMKHYTOCTb IIPOBEPSETCS TYT XKe€:
He3aMKHYTHIE TeJla CYUTAIOTCS OTHEJIbHO M HA3EIBAIOTCS B JXXKypHAJle, IOTOMY YTO UX HE IPUMYT
211 u 2.12.

IIpo o0BéM

O6BéM 3mech ¥ 00BEM 13 1.02 PacXomsaTCs IPHUMEPHO HA IPOIEHT: 000I0YKa UOET II0 IIeHTpaM
siueek, a 1.02 cuuTaeT SUYEHKH I1eJIMKOM. DTO Pa3HbIe I'PaHUITH OMHOM 00/1aCcTH, a He CIIOP METOIOB.
Ha nipoBepounoit IIMP 101 Ha 101 ¢ oTceuKkol 1o 0TMeTKe BHIIIIO 39524 KyGoMeTpa 1o 000JI04YKe
npotus 40309 110 g4eiiKaM - ABa IIPOILEHTa, ¥ BCe OHU 110 Kpalo.

OT CKBazKXHuH K 3armacaM

I'maBHas 1eoYkKa, pagu He€ BCE U Oeanoch.

1. IIpo6GEI ¢ comepsKaHUSIMU B CJIO€ TOUEK, OTMeTKa B TeoMeTpuu nubo B II0JIE.

2. 2.05 IIpoBepKa HHTEPIIOJISIIIHH - TOH00paTh mapaMeTprl. CUNTATh HAZO C UCKIIOYEeHHUEeM
II0 CKBaXWHe, a He 10 Ipobe: cocenHsss npoba B TOM 3Ke CTBOJIe IIOYTH IIOBTOPSIET
HCKIIIOYEHHYIO, 1 oluOKa BEIXOOUT HUXKe HaCTOAIIeN.

3. 2.02 UHTEepnoIsinusi TOYEeK B 00Béme 6o 2.07 MBA B o0BéMe - Ky0 3HAYEHUH.
Kpurusr maét ommbKy oneHku, MBA cunTaeT TaM, roje KPUTUHT BCTAET: COTHU THICSAY IPOO.

4. Ky6 B cueHy, pexXuM HU30m0BepxHOCTH. OTCedYKa IO penbedy U II0 KOHTYPY JIULEH3UU - B
CBOUCTBax CLIEHHL.

5. KHomka 000/I0YKH B CJIOH IMMPOEKTa: Tela C 00hEMOM Kaxkmoro. IImoTHOCTE 3agaétcs B 2.03,
ecnu HyXKHa Macca.

YTO IPOBEPHUTH II0 OOPOre: HeBsS3Ka M0 YPOBHSM B XkypHaie 2.07 - ecnu odyepenHol ypoBeHb eé
TMOYTH He YMEHBIIINJI, Jajibille OH JIOBUT IIIyM 3amMepoB. U moie holes y MONMy4YeHHBIX TeNl: HPH
IOBIpax 00BEM HE CUMTAEeTCS.

OT rOpu30HTOB K IIaCTy

1. B Isoliner uHTepHOJSIINEH B IIJIaHE CTPOSITCS KPOBJISI U MOOOIIIBA.

2. 1.01 CoOpars rpua miacrTa - MHOTOKaHAJILHEIN T'PUO: KaHall 1 KPOBs, KaHal 2 MOOIIBa,
Iabllle TapaMeTpHI.

3. 1.03 brouyHasi MoesIb MO IIACTY - OJI0KH C 00BEMOM M MaCCOH.

4. ToT ke TpPUQ B ClieHe TOKa3kIBaeTCs TeJIOM IIacTa, 6e3 mepecuéTa.

MoimnaocTe U npodee cuntaeT 1.02 KaiabKyaaTop IiacrTa, He BEIXOOS U3 Ipuaa.

32



Pa3pe3 Ha 4epTeéxk u B 00bEM

1. B Isoliner cTpouTcs pa3pe3 U KOIOHKHU CKBaXKUH.
2. 3abop pa3pesa - 9TO MOJIUTOHKI C HACTOSAIIUMHU Z, U OH KJIaJETCS B CLIEHY KaK eCTh.
3. LiBeT mmacToB cileHa 6epEeT U3 1moJig color: TOT XKe CIIPAaBOYHUK, YTO U Ha YepTexKe.

CMEBICH B IIPOBEPKE I'JIa30M: 3&60p JIOZKHUTCHA Ha IIOBEPXHOCTH, II0 KOTOPBEIM ITIOCTPOEH. Pa3zoinuce
- pa3oijiaCk MOOeJlb, 1 3TO BUOHO CPa3y.

OT 3apHCOBOK Ha pa3pe3ax K Tejy

Korpga ckBaxkumH Maso, a pa3pe3bl OTPUCOBAHBIL, TEJIO cobupaercss mo HuUM. MHCcTpymMeHT 2.08
IInacTel IO pa3pe3aM.

OTKyaa 0epyTcsi KOOpIHHATHI

W3 camoii reoMeTpuu KOHTYPOB, W Oonbine HUOTKyHOa. KOHTyp Ha TPEXMEPHOM pas3pe3e 3TO
IIOJINTOH, ¥ KOTOPOTO Kaxkaasa BepmrHa uMeeT X, Y 1 Z. OH JIEKUT B IIPOCTPAHCTBE HAKJIIOHHO: X
u Y UOyT BOOJBb IMHUU pa3pesa, Z - oTMeTKa. [1o BepinHaM HHCTPYMEHT U OIIpeneseT, B KaKou
IIJIOCKOCTH JIEKUT KOHTYD, Oeps HalpasjieHUe [0 HauboJIbIleMy pa3Maxy TOYeK B IIJIaHe.

3amaBaTh JIMHUU Pa3pe30B OTAEJIBHO HE Had0: OHU YK€ B HaHHBIX.

II710CKHH 4epTEKHBIA pa3pe3 He roauTcsi. Y Hero X 1 Y 9T0 KOOPAWHATH Ha JIUCTE, a He Ha
MECTHOCTH, M OTMETOK HET BOBCe. B cBOICTBax CJI0s1 TUIl TeOMETPUHU AO0JIXKeEH ObITH PolygonZ umnu
MultiPolygonZ; eciu npocTo Polygon - gaHHEIE He Te. Takue KOHTYPHl UHCTPYMEHT IIPOIIYCKAaeT U
TOBOPHUT 00 3TOM.

T'ogutcst 3a6op pa3pesa u3 Isoliner mu6o cBost onMdppPOBKaA 110 TPEXMEPHOMY Pa3pesy.

Kak 0epyTcsi KpOBJIsI M IIOOOIIIBA

Kosp1io KOHTYpa ompammmBaeTCs MOMEPEK, BOOJb JIMHUM pal3pes3a: Ha KaxXKaoM Inare OepéTcs
BEPXHSIS TOYKA KOJIblA ¥ HUXKHAS. []eIUTh KOJIbLO II0II0JIaM HeJb3s - TaK YCTPOEH TOJIBKO 3a6op,
TIle BepxX UOET BIEPEN, a HU3 Hal3ald, a Y HAapMCOBAHHOTO OT PYKM KOHTYpa MOPSIIOK BEPIIUH
IIPOU3BOJIEH.

I/IHTepHOHI/IPYIOTCH HUMEeHHO 3TH [OB€ IIOBEPXHOCTH, a He TeJI0 LEeJIMNKOM. KpOBJ'IH 1 IIOOOIIIBaA -
OOBIYHEIE IIOBEPXHOCTH, U 3dala4da O HUX PEIIlaeTCiA IIPHU 10601 ceTH pa3pe30B.

Ilepen MmMOOTOHKOM C OTMETOK CHHMAaeTCs MIIIOCKUI TpeHnd. Be3 sToro ommbka MeToma PacTeT
BMECTE C CaMO¥ OTMETKOM, a He C eé pa3bpocoM: Ha KPOBJI€ OKOJI0O MUHYC OBYXCOT HSATUAECSITHU
METPOB C pa3bpocoM B BOCEMBIECST CAHTUMETPOB ITIOBEPXHOCTb yXOOuIa Ha YeThHIPHAMIaTh
MEeTpOB, ¥ YHUCJIOM YPOBHEH! 3TO He JIeYUJIOCE.

KOHTaKT coCegHHUX IIJIaCTOB

IMopoliBa BepPXHEro IIJIacTa W KPOBIIS HUKHETO - OOHA T'PAHUIE, €CJTH TeONOoT MPOBENT UX OOHOM
nuuuel. [TocTPpoeHHBIe TTOPO3Hb, MEXKAY Pa3pe3aMu OHU PACXOOSITCSI, U B MOAENTM BCTAET IIEITh
WJIH HAXJIECT, KOTOPHIX HA Pa3pe3e HeT.

HWHCTPYMEHT CBOAUT IIPOOHI COCEIHUX IIJIACTOB M MepsieT pa3Max OTMeTOK. Eciu oH B mpepesiax
OomyCKa CKJI€MKHM KOHTAKTOB, I'DaHHIlA CTPOUTCS OOWH pa3 mo o6ouM HabopaM TOYEK u
KjaméTca B 00e TOJIOCH: IeJib TOTHa HOJb II0 MOCTpoeHuio. Ecmu 6osibllle - ITOBEPXHOCTHU
CTPOSITCS IOPO3Hb, ¥ B XKyPHAJ UOET MIPEeOyNpekRaeHue C KOOPOUHATaMU MECTAa, TIe PaCX0XKIOeHUe
HauboJsbiiee. UOTH Tyga U CMOTPETh HAJIO B CBOM CJIOM KOHTYPOB: OOBIYHO TaM OfHA CheXaBIIas
BEpIIUHA.

[TmacTel Ojis 9TOTO YIOPSAOOYEHHl IO 3ajleTaHMWi0, CBepPXy BHU3, a He II0 UMEHHU II0Jisg: HoMepa
OBIBAIOT TEKCTOM, U Torma «10» BCTAET MeXKOY «1» 1 «2».
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JIMH3a BHYTPH IIaCcTa

KoHTyphl ogHO¥ TIJIOCKOCTH pa3pe3a pa3dbupaloTcsi BMecCTe, II0 BHEITHEH I'paHuIle: KPOBIS UOET
II0 CaMOMY BE€PXHEMY M3 HHUX, IIOAOIIBaA IO CaAMOMY HUXKHEMY. HOSTOMy JIMH3a MJIW IIPOIIJIaCTOK,
HapUCOBaAHHEIE BHYTPHU IIJIaCcTa TeM K€ HOMEPOM, T'PaHUIly Tejla He TPOTaioT. PaHbllle TPOOLI TaKUX
KOHTYPOB CBaJIMBaJIMCh B OOHY Ky4y, U B 00/1aKe KPOB/IM OKa3bIBAJIMCh CPa3y HACTOSIIIAsT KPOBIIS
U BepX JIMH3BI: MHTEPIIOJISLMS IToy4dasa B OMHON TOYKeE [Ba OTBETA U ITPOBOIMIIA IIOBEPXHOCTH
MeXOy HUMH.

Ecnu nmuH3a HyKHa OTOEJIBHEIM TEJIOM, falTe el CBOU HOMeD IjlacTa.

KOHTypBI PAa3HBIX PA3pPE30B TaK HE O6'beJII/IHHIOTC$I HUKOTOa. PacxoxpgeHue B OOHOM TOYKeE IIJIaHa
MeXKOy OBYyMs pa3pe3aMU - 3TO JdHHBIE€, U €0 HaJO BUIOETh, a He IIPATATh B3ATHEM KpaﬁHero.

[dokyoa BepHUTh MOBEPXHOCTH

I'pupg cTpouTCS Ha BECh OXBAT KOHTYPOB, U 3a peellaMH Pa3pe30B IIOBEPXHOCTh UAET Tyda, Kymoa
eé IpoBeJla MHTEePIOoAnus. Macka 00/IacTH 3aJa€T, JOKyOa 3TOMY BEPUTh: 3a €€ mpefeaMu
rpupma HeT BoBce. OOBIYHO 3TO KOHTYP BHIpaOOTKH, Imypda UM HOOCYETHOrO Oji0Ka. 3amac
HAPY2KY OT MACKH OCTaBJIAIOT IIOTOMY, YTO IIJIaCT IIPOOOJIZKAETCA 3a KOHTYD BBIDHGOTKI/I, n
o0pe3Ka POBHO II0 HEMY cpe3ajia OBl TO, YTO B AHHBIX €CTh.

MackKa Ha OJHH IIJIaCcT

Macka OnIBaeT He TONLKO oOiiasi. Eciu B cjioe MackKu 3aJaTh IoJjie HOMeEepa 1IIacCTa, IIOJIMT'OH
o6pe>KeT TOT IIJIACT, Yel HOMED B HEM CTOUT, a IMOJIUTOH C IIyCTEIM 3Ha4Y€HHEM - BCe. 3To HYZXHO,
KOrga y OOHOI'O IIJlaCTa Pa3pPe3kl KOpo4e, 4yeM Y COCeIHUX.

®naxoK o0pe3arh KaxIbIHA IUIACT [0 CBOMM pa3pe3aM [ejlaeT To ke camoe 6e3 pHUCOBaHMS:
OepéeTcs BrITyKJIas 060j1049Ka Mpob caMoro Ijiacta 1toc 3anac. Ha mypde ¢ 4eTEpsMS CTeHKaMu
IIJIaCT, BCTPEYEHHBIM Ha TPEX, 3aHMMaJl BCIO IIJIOIaAb, @ CO CBoed 000JI0uKo¥ 3aHuUMaeT 39
TIIPOLIEHTOB IIPOTUB 64 y cocenen.

O60109Ka BBIIYKJIA, ¥ BOTHYTOI'O OT'PAHUYEHMS M3 HEe€ He BEIUMOET: y IJlacTa Ha TPEX CTEHKax
MIPSIMOYTOJILHOTO IIypda OHa HaKPOeT BeCh MPSIMOYTOJILHUK, IIOTOMY YTO CEePeNHA JIEXKUT BHYTPHU
Heé. [I711 TaKuX CJIy4aeB U HY2KHa MackKa IIOJIMTOHOM Ha IIJIacT.

ITopsimok paGoThI

1. KOHTYpHI IIJIaCTOB Ha pa3pe3ax: IMOJUTOHLI C HAaCTOAIINMU Z.

2. 2.08 IlmacTtel mo pa3pe3aM. [losre HoOMepa macTa 3agaTh, mojle «TONMBKO 3TOT MIIacT»
OCTABUTH IIYCTBIM: BCE IIJIACTBEI CTPOSITCS OOHMM HPOTOHOM, Ha oOImlei ceTKe. Pa3sHBEIMHU
IIPOTOHAMH y KaXOoro IIjlacTa BBEIMAET CBOM OXBaT U CBOM IIAr, M KOHTAKTHI MEXOy HUMH
y2Ke He COUOyTCH.

3. XKypHan: MOITHOCTh MO MJIOIagu AOJIXKHA JiexXXaTh B IIpefeilaX MOIIHOCTH Ha pa3pe3ax, a
CTPOKH ITPO KOHTAKTHI - TOKa3aTh CAHTUMETPHI, a He JeIIUMETPHI.

4. T'pun B cueny, pexuM Teno maacra. KHomka 000104eK KJIaféT Tejla B CIOM IIPOEKTa, C
00BEMOM B aTpUOyTaxX.

5. MomHoCTh, 00b€M u 3anack - 1.02 KanbsKyasaTop miacrta, 6j109Has mogens - 1.03.

YTo BaXXHO 3HATh 3apaHee. TOYHOCTDH pellaeT YacTOTa Pa3pe30B, U HUKAKOU PacyéT 3TOTO He
MOIPABUT: MEXIY OBYMs pa3pe3aMu JaHHLIX HET.

O6BEM Tena U3 KHOMKU 0060104uek u 00péM u3 1.02 He cOoBImamyT TOYHO. Mell UAET MO I[eHTpaM
sg4deek, 1.02 cunTaeT A4YEUKMN LEIUKOM, U Pa3HUIA - 3TO IIOJIAYEUKH [10 IIEPUMETPY: Ha CETKE B
OBECTHU S4YeeK OKOJIO IPOIeHTa, Ha rpy6oil ceTKe 3aMeTHO OOJIbIIIe.
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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.

TOYHOCTh pellaeT YacTOoTa ceueHHuM. Ha mpoBepouHOll HAaCHIIKM C TpedHEeM B IIIeCTh METPOB U
OTKOCaMH{ OOUH K ABYM IIPOodUIM Yepe3 CTO METPOB [Haju INOBEPXHOCThL C OTKIOoHeHHeM 0.18 M
B HauOombeineMm mecte 1 0.03 M B cpemHeM, a 00bEM OOCHIITKY COIIENCS C UCTUHHBLIM C OIHOKOM B
TPU OPOIIEHTaA.

3a KpaleI/IM HpO(bI/IJ'IeM IIOBEPXHOCTHh HE 3aJdHa, U IIPOOOoJIZKaThb eé TyHda - BEIOYMKA. IO aToro
€CThb o6pesKa II0 CBOMM CE4YEeHHUIM.

N3 IIMP B Te/l10: Kapbep U OTBaJIbI

CbéMKa HaéT MOBEPXHOCTh, a BEIYUTAThL U IIepeceKaTh MOXKHO TOIBKO Teja. [JoCTpoHKa BHU3 U
IIpeBpallaeT OOHO B APYTOe.

1. 1.01 CoOpars rpujg mwiacra: Kposis - 310 [IMP, mopomBy 3apmaTh OTMETKOM (YPOBEHBb
IIOOCYETa) UITHU MOIITHOCTHIO BHU3 (CJIOM PABHOM TOJNIIMWHLI: BCKPHIIA, OTCHIIKA).

2. 2.13 O6o0/10uKa rpuaa 1miacra - 3aMKHYTO€E TEJIO B CJIOe IIPOEKTa.

3. To ke camoe [yt BTOPOM IIOBEPXHOCTU: OTpaboTaHHOTO y4yacTKa, OTBajla.

4. 2.11 ByneBbI onepamuu: BEYECTh 0OTpaboTaHHOE, HOOABUTHL OTBAJI, IIepeceyb ¢ 30HOM. Mnu
2.12 BeIOOpPKa 000JI0YKOHM, €CJIH CYHUTATh Haflo 110 OJI0YHOMH MOIEIIH.

Tawm, roe MOBEPXHOCTh He BHIIIE 3a[aHHON OTMETKHU, Tejla HeT BoBce. Takue s4erKu OOHYISIOTCS,
a UX YMCJIO MevaTaeTCs B XKypHaJl: CYUTATh UX C OTPUILIATEIILHOM MOIITHOCTBIO HEJTb3sI, 00BEM OT
9TOT'0 YMEHbIIIasCs OI.

OpHa OroBOpKa PO TOYHOCTh. Pa3HOCTE OBYX IIOBEPXHOCTEN CYUTAETCS 10 SYEUKaM Ipuja U He
uMeeT omubOKU OT BoKcelnel. ByseBa onepaliiys Hal TelaM{ HIET 10 sdeiikaM Ky0Ga, U TOHKU
CJIOY B TIIOJIMETPa IpPU siYelKe B METP IOCUUTAETCH IJI0X0. [[JIg TOHKUX CII0EB GepuTe pa3HOCTh
noBepxHocTel dyepe3 1.01 u 1.02, onsg cnoxkHo# GopMEI - 6yIeBE OIepalui.

OcTaToK 3amacoB Mmocjie OTpaGOTKI/I

Ectb 06Gomoyka pymHOTO Tejla ¥ 000JI0YKa TOro, YTOo oTpaboTraHo 3a Mecsil. Hamo momy4duTh
OCTaTOK U ero 00BEM.

1. O6e 060I0YKH [OIKHEI OBITH 3aMKHYTH. KHOIIKa 000JI049€eK B OKHE ITPOCMOTPAa U UHCTPYMEHT
2.04 matoT 3aMKHYTHIE; Tojie closed B aTpubyTax 3TO ¥ MOKAa3BIBAET.

2. 2.11 ByneBbI onepamuu ¢ 000I0YKaMH, JI€CTBUE «BEUUTAHUE», TIEPBOE TEJIO - PYLHOE,
BTOpOE - oTpaboTKa.

3. O06BEM KaxKIOOT0 Tela pe3ybTaTa JIeXKHUT B aTpubyTtax. Tenm O6pIBaeT HECKOJIBKO: OTpaboTKa
MOTJIa pa3pe3aTh 3ajieKb Ha YacCTH.

ToT ke pe3yjabTaT HOOIy4YaeTcsd W 0e3 BHYUTAHUS TeJjl: MHCTpyMeHTOM 2.12 BpIdOOpKa
000/7109K0¥ 0TOOpaTh OJIOKW MOJIENH, JIexKalue CHapyxku 0607104k 0TPaboTKu. OTOOP TOUHBIH,
0e3 ssueek, a 00BEM U COfepzKaHWE CUYHTAIOTCS cpa3ly. [IpoBepuTh cebs MOXKHO Tak: 00BLEM
oToOpaHHLIX OJIOKOB CBepsieTCd C OOBEMOM caMoOM OOOJIOYKM, M PacxXOXOeHUe IedYaTaeTcs B
KypHaJl — 9TO ¥ €CThb I'Py00OCTh OJI0OYHOM MOOEJH OIS 9TOrO Teja.
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CTopoHa ss4e’KM 3aaéT TOYHOCTD. Omrbka UAET 110 IJIOIIaAN TOBEPXHOCTH U YORIBAET BMECTE C
sSTYeMKOMN: Ha IIPOBEPOYHKIX KyDaxX B IecsTh MeTpoB suelika 0.5 M gana yeTsipe nporeHTa, 0.1 M -
oguH. [TamMaTL OIpU 3TOM pacTET KyOoM, IO3TOMY Mejlbue Hy>KHOTO 6paTh He CTOUT.

Pe3ynbTaT CTymeHYaTHIN: 9TO SYEHKH, a He TIagKas 000JI09Ka. B3amMeH oHa Bcerga 3aMKHYTa, B
00BEM 110 HEY CUUTAETCS - @ TOYHAS OIlepalus HaJl CeTKaMU Ha KaCaHUAX PETyIsPHO TaéT OUTYIO
TeOMEeTPHIO, II0 KOTOPOM 00BEM yKe He B3STh.

YTO0 H3MEHHIOCHh MEXKAY ChbéMKaMH

1. IIBe Mopmeny OOHOTO y4acCTKa, CHATHIE B Pa3HOE BpeEMH.
2. 1.06 Pa3HuIa 3amacoB - 4TO YOBIJIO, YTO IIPUOBIIO U TOE.

OtpaboTKa, mopa3BeaKa, IepPecyEeT M0 HOBLIM JTaHHBIM.

IToxa3aTrh He reojiory

W3 crieHsl TpU DOPOTH, IO HAMOOHOCTH.

Kyna

Yem

Il 4ero

Bpaysep, Blender, Windows

Ponuk, moknap

BHII'py3Ka B GLB

chéMKa 000poTa Kagpamu
PNG

IIOCMOTPETh U ITIOKPYTUTH,
HHU4Yero He CTaBs

dopmMa YnuTaeTCs JIydIle
11000T0 HEIOABUKHOTO

pakypca
IIOMEPUTh, COCTHIKOBATE C
BEIPAOOTKaMHu

CAD BeIrpy3kKa B STL unu OB]

IOns CAD BKIIIOYUWTE 3aKpHITHE BHIXOAA Ha Kpa# Kyba: HE3aMKHYTYIO OOOJIOUKY OH ITOKAXKeT
MeIeM, HO TeJIOM He CHOeJiaeT.

IIpoBepKka JaHHBIX IO MOIE/IN

2.05 c UCKIIOYEHHNEM I10 OOHOM mpobe U TO JKe C MCKITIDUEeHUEM 110 CKBaxkuHe. Pa3Hulla Mexny
OBYMS OITMOKaMHU M TOBOPHUT, Ha YEM OEPKUTCS MOMOEIb.

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

CeTb CKBaXKHWH II0 np06e II0 CKBaXKMH€ OTHOIIIEHue

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

Ombka mo Hp06e IIO4YTHU HE MEHsEeTCs OT CeTH: Ccoceq II0O CTBOJIy BCerga psgoM, U IIO0O HeMY
UCKJTIOYEHHAST Hp06a BOCCTAHABJIMBAETCA OOWHAKOBO XOPOIIIO. A omubKa 10 CKBaXuHEe paCTéT
BMeCTe C PpaCCTOsAHHEM MeXKOYy CTBOJIaMHU - OHa U €CTh HAaCTO4AIllasA, IOTOMY 4YTO B He3a6ypeHHon
TOYKY MOJeJIb II0IIagdaeT UMEHHO TakK.

Yucna npuBemeHH AJIs1 JEMOHCTPAIMOHHEBIX JaHHBIX: Y BAllluX OHU OyayT cBou. CMOTPETH HAflo He
Ha HUX, a Ha OTHOIIIEeHHE 1 Ha TO, KaK OHO MEeHSIeTCS IPHU CTyIIeHUU CETH.

Y3HaTh 3TO CTOUT [0 TOTO, Kak IIOCTPO€EHa KpaCuBasd KaPTHUHKA, a He ITI0CJIe.
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TunuayHbie CHTyallHH

YT0 BUOHO

OTtuyero

YTto gemnaThb

CueHa nycTa

Crou He IIoKa3hIBaeTCs

IToka3zaHa 4acTh OOBLEKTOB

Teno BCKPEITO Ha cpese
O0BEM He IIOCUYUTAH
ITo oTceuke HHUYEro He
TIOCTPOEHO

3BE3MBI U JIYYHU B IIOJIE
UHTEPIONALUN

0O60J109Ka BHIIIIIA TPYOOH

CJ10¥i OTKJIOHEH Ha BXOje
HHCTPYMEHTa

He oTMeueHO HU OTHOI'O CJIOS
160 He HaxXKaTo OOHOBJIEHHE
YV cnost HET BBEICOTHI: IIJIOCKAS
reoMeTpHus U He 3aJaH
KCTOYHUK OTMETKH

CpaboTa npemen BeplIuH B
ClleHe

O6onouyka He3aMKHYyTa

Y Tena ecth OwIpH, mmone holes
Oornblile Hy s

OTceuyka BHe pa3Maxa
3HauyeHUHU Kyba
[lenenue Ha CEKTOpa y
TIJTAaHOBHIX ITPOO

B ky6Ge mMaJjio ypoBHEH 110
BEepPTUKAIHU

Mer1n U3 TPpEyroJILHUKOB HE
OBIBaeT TOJHBEIM
MYJIbTUIIOJIUTOHOM

OTMEeTHUTD CJIOM U 0OHOBUTDH

3agaTh UCTOYHUK BLICOTHI B
CBOMCTBax CJI0S

[ToguaTh IpEmen B CBOUCTBaxX
cueHsl 1100 CHSTH JINIITHIE
ciou

BKII0UUTE 3aKpPEITHE BRIXOAA
Ha Kpail Kyba

BKJTIOYUTH KPHIIIKY, ITPU
HyXpae y0aBUTHL YUCIIO
YPOBHEN

B3aTe 3HAYEHUE BHYTPU
pa3maxa, OH BUIEH B JIeTeHNe
OcTaBuUTh HOJIBb B II0JIE
CEeKTOPOB: OH OepETCS OT
OaHHBIX

3amaTs mar 1o BEpTUKaIU B
2.02 pyrkamMu

Huuero, UHCTPYMEHTEL
MOAyJs IPOBEPKY He TPeOyIOT

CoceoHnue nmjiarvuHbI

Isoliner - uHTepmonAUMS B IJlaHe, U30JIMHUU, peibed, UYEePTEXKHBIE pa3pe3bl, CKBaXKUHHAA
rpaduka. Isoliner3D umraeT TO, YTO OH CTPOUT: TPUMLI IIjIacTa, 3abop pal3pes3a, CIPaAaBOYHUK

IIJIaCTOB.

Topoliner - Tororpadudyeckye IMOCTPOEHHUS.

JINTIeH3usI U Pa3padoTYHuK

Isoliner3D pa3paboran 000 «AupopM++», [lepmp — www.informpp.ru.

Mopynb pacnpoctpansetrcs Ha ycinoBusix GNU General Public License Bepcuu 2 mau, mo
BalleMy BBLIOOpY, Tr000i Gonee mo3mHeun (GPL-2.0-or-later). 9To 3HAYWUT, YTO UM MOXKHO
CBOOOMIHO ITOJTh30BAThLCS, M3y4aTh, U3MEHSTh W IIepedaBaTh Hajblile; mepefaBas U3MEHEHHBIH,
BBl 00sI3aHBI COXPAHUTL TY K€ JIMIIEH3UI0 ¥ OTKPHITH MCXOMHEIM KOf. ITOJHBIH TEKCT JIUIIeH3UU
neXxuT B ¢aiine LICENSE B cocTaBe MOOyIis.

[IporpaMma pacnpoCTpPaHsSeTCs B HafieXKAe Ha €€ M0JIe3HOCTh, HO 0e3 BCSIKHUX rapaHTHH, B TOM
gmcie 6e3 IogpasyMeBaeMoi rapaHTHUH IPUTOTHOCTH AT OIpeNeIEHHOM etu. OTBETCTBEHHOCTH
3a pe3ynbTaTHl PAaCYETOB HECET TOT, KTO UX MPUMEHSET: Jiro0asi MOAesb 3TO HPUOIUKEHHUE, a
pelleHus Mo 3armacaM ¥ TOpHBIM paboTaM MpPUHUMAaET CIIEUAJIUCT, a He IIporpaMMa.

BnozxxenHble B MogyJib 0ubnmoTeku pyqtgraph u PyOpenGL pacnpocTpaHsSOTCS IT0 COOCTBEHHBIM
JINIeH3usaIM, coBMecTuMbIM ¢ 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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