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Heab u 3agaun padoTbl

I/ISY‘II/ITB MCTOAUKY H IIOJIYYHUTDb IIPAKTHUYICCKHC HABBIKH O6pa6OTKI/I BCOOMOCTH

BBIYHCJIICHUA KOOPAWHAT 3aMKHYTOI'O TCOAOJIUTHOI'O XO/1a.

HcxoaHble JaHHbIE

I[aHHBIG ITOJICBBIX I/ISMepeHI/Iﬁ B 3aMKHYTOM TCOJOJIMTHOM XO/IC.

3aganue
VYpaBHATh pe3yslbTaThl M3MEPEHUN B TEOJOJUTHOM XOJI€ U BBIUUCIHUTH

KOOPAHWHATLI ITYHKTOB XOa.

ITopsaoK BeINOTHEHUsI padOThI

B BenoMocTh BBIMHCICHUS KOOpAMHAT (cM. Tabmuily 1) BHOCST HMCXOJHBIC
JTaHHBIE NJI ypaBHOBEIIMBaHUsA. B mepBoii rpade yepe3 CTpOUYKY BBIITUCHIBAIOTCA
HOMEpa ToYeK Xoja (cM. puc. 1), HaunHas ¢ ONMOPHBIX MyHKTOB A, B u nanee mo
nopsKy xoaa. HampoTuB Kak[0il TOUKM BO BTOPYIO Ipady 3aHOCAT 3HAUCHUS

WU3MEPEHHBIX YIJIOB £, . Y ONOPHOro MyHKTa «B» m3mepeHsl nBa yriia u HOMeEp

ATOTO MYyHKTA BBIUCHIBAETCS B BEAOMOCTh JIBaX/bl — B Ha4YaJle M B KOHIIE X0/1a, -
IPUYEM IMIEPBbI pa3 HAINPOTHB JSTOTO IYHKTAa BBIIHACHIBAETCS W3MEPEHHBIN
NPUMBIYHBIM  YrOJI, T.€. Yrod MEXAYy HCXOOHOM CTOPOHOM UM CTOPOHOMU
IIPOJIO’KEHHOIO X0/1a, @ B KOHLIE — BHYTPEHHHUI yroJI MOJUTOHA.

B rpade «/lupexkunoHHbie yIribD» B CTPOKE MEXKAY ONMOPHBIMHU MyHKTaMH A
u B 3aHocuTCs B3ATHIM W3 MHAMBUAYAJIBHOTO 3aJaHUSl AUPEKIIMOHHBIA YroJ

HCXOOHOT'O  HAIIPaBJICHUA « ;. 3HaueHHUE BTOPOro JAUPCKOHUOHHOIO  YyIJid

MOAYEPKUBACTCS.



Puc.1. Cxema 3dMKHYTOI'O TCOJOJIUTHOI'O XOAa

B rpady «ropusoHTanpHbBIE NPOJOKEHHUS JMHUI» B CTPOKAX MEXAY
HOMEPAMM  TOYEK  3alMCBIBAIOTCA  COOTBETCTBYIOIIME  TOPU3OHTAJIBHBIE
IPOJIOKEHHSI U3MEPEHHBIX JIMHUM MEX]y MyHKTaMu XOJa, a BHU3Y 3TOH Tpadbl

nog4€pKuBaeTcs nepuMerp P nonurona:

P=3D, )

Ecnn HN3MCPCHBI HAKJIIOHHBLIC PACCTOAHUA, TO TI'OPHU3OHTAIBHBIC ITPOJIOKCHUA

HE0O0X0IMMO TToAcYuTaTh (¢ TouHOCThIO 710 0,01 M) Mo dopmyre:

Dozzn:di cosv; , (2)
1

rae D, - TOpPU30HTAIIBHOE IIPOJIOKEHUE U3MEPEHHON CTOPOHBI X014;
d, - 4acCThb U3BMEPEHHOM JINHUH, UMEIOIIEN YrOJI HAKJIOHA V;;

B nocnemHux cTtonbmax BEIOMOCTH HAMPOTHUB MCXOJHBIX IMYHKTOB
3aMUCHIBAIOTCS UX KOOPAMHATHI, B3AThIC U3 UHAUBUIYAJIbHOTO 3aJaHUs.

O6paboTka pe3ylabTaTOB HW3MEPEHUN HAUYMHACTCS C YpaBHOBEIIMBAHUS
U3MepeHHbIX yrioB. s 3toro mon rpadoit «3MepeHHble yIibD) MPOBOAUTCS

qepTa U MOACHHUTBHIBACTCA CyMMaA BCCX U3MCPCHHBIX YIJIOB (I[J'I}I 3aMKHYTOT'O XO/J1a-



CymMMa BCCX BHYTPCHHHX YIJIOB IIOJIMTOHA 0e3 HpI/IMBI‘-IHOFO) N BBIYHCJIACTCA

yTJI0Bas HEBsI3Ka 1Mo hopMmyJie:

f=>p-180°(n-2) , (3)

rac Zﬂ - CYMMa U3MCPCHHBIX BHYTPCHHUX YIJIOB IIOJIMI'OHA,

N — 9MCJIO BEPIIHUH IIOJMTIOHA,
[locne BwIUMCICHUS er'IOBOfI HCBA3KKU IIPOBCPACTCA €C OOIMYCTUMOCTD.

HOJIy‘ICHHaH HCBA3Ka HC NOJIDKHA IIPCBLIINIATh BCIIMYNHBI

f, = +2t~+/n | (4)

rne U - Tounocts WU3MEPEHUS YTIIOB TEOIOIUTOM.

Ecnu HeBsi3ka HE BBIXOAMT 3a MpEAEibl TOIYyCKAa, TO OHA PaCHpENEIsETCS
IIOPOBHY MEXKJY BCEMHU U3MEPEHHBIMU YIJIaMHU C OKPYTJICHUEM JI0 LEJIbIX CEKYHI.
[TonpaBku, mMpuIaBacMble KaXIAOMY H3MEPEHHOMY YIIIy, NOJDKHBI UMETh 3HAK,
oOpaTHbI 3HAKy YrjaoBOM HeBs3ku. Kaxmas Takas mompaBKa MOIINMCHIBACTCS
BBEPXY, HaJl U3SMEPEHHBIM YTJIOM.

CymMa BceX BBEIEHHBIX IIONPAaBOK AfS JOJDKHA OBITH paBHa HeBsske f,,

B35ITOM C OOPAaTHBIM 3HAKOM, T.€.

ZAIB:_fﬁ (5)

B rpade «VcnpapiieHHBIE YIIIBD» 3alUCHIBAIOTCS 3HAYCHUS HCIPABICHHBIX
YIJIOB C y4€TOM BBEJACHHOW MOMpaBKU. {1 KOHTPOJISI BHOBb MOACUYUTHIBAETCA
CyMMa HCITPABJICHHBIX YTJIOB, KOTOpas OJDKHA MPUBOJWTH K HEBSI3KE, PAaBHOM
HYIJIIO.

BerunciieHne IUPEKIMOHHBIX YIJIOB BCEX CTOPOH XOJa MPOU3BOIAUTCS
MOCJIEIOBATENBHO, HAYMHAS OT JUPEKUMOHHOIO yIJla HAadaJIbHOM CTOpPOHBI. [lpu
OTOM JUPEKIMOHHBIA YroJl KaXIOM TMOCIEIYIOIIEH CTOPOHBI XOJa pPaBEH
JTUPEKIIMOHHOMY YIJIy MPEABIAYIIEH CTOPOHBI XOJa IUIOC MCHPABJIECHHBIM YIOJI

noBopoTa xoaa +180° (u3MepeHsI JIeBbIe YTkl TOBOPOTA), T.€.
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a=a, +fr £180°.  (6)
3nauenue 180° mpubasnsercs, eciu [a Hl+ﬂ17’) okaxetcsi MeHbie 180°, u

!
BBIYMTACTCS, €CIIN (a ot Bn ) okaxkeTcs Oompmre 180°.

KoHTponp BBIUMCIEHUS NUPEKUHWOHHBIX YIJIOB  OCYIIECTBISETCA MO
JUPEKIIMOHHOMY yINIy TIEpBOM CTOpOHBI Xona B-1, kotopeiii B Hayane
BBIYUCIISICTCSI 4Yepe3 MPUMBIYHBIN yroji, a B KOHIE — 4Yepe3 BHYTPEHHUU Yrou

IIOJIHNI'OHA, T.C.

— o
a B—l_a A—B+ﬂB npuM.ilSO

(7)

!/
U ay,=a, +pFs £180°

Ilocne BBINOJHEHUS OMNHUCAHHBIX pa60T IMPUCTYIIAIOT K BbIYHUCJICHHUIO

npupamnieHui KOOpAUHAT MO0 BCEM CTOPOHAM Xo0j1a 1o GopMynam:
AX%, =D, sing;, (8)

3HaueHuss Ax u Ay Beramciasiores ¢ okpyriaeaueMm jgo 0,01 m. Ilocne

BBIYMCJIICHUA npnpameHHﬁ KOOpAMHAT MOACYUTBIBAIOTCA HMX CYMMbLI WM HaXOIAT

HEBS3KU B KOOPAMHATAX 1O (POPMYJIaM:
f,=> A% f,=> Ay; (9)

AOcomroTHas TUHEHHAsS HeBs3Ka (HEBS3KA B IEPUMETPE)

fs:\/fx2+fy2’ (10)

JlomyCTUMOCTB 3TUX HEBS30K OIPEAEISAETCSA BEITUUMHON OTHOCUTEIBLHOU

f 1
HCBA3KH XO04a —= , KOTOpas HC JOJI’KHA ITPCBBIIIATh BCINYWHBI m , T.C.
P




Ecnu 510 ycnoBre BBIIOJIHEHO, TO HEBA3KM B KOOPAMHATAX PACHpPEACIISIOT
MEXIy TMPHUPANICHUSIMH KOOPAMHAT C OOPAaTHBIM 3HAKOM MPOTOPIHOHATBHO
JUIMHaM CTOPOH Xoja, okpyrimB ux no 0,01 M, TO ecTp kaxknoe NpupalleHHe

MOJIy4aeT MOIPaBKY

f, f
Vax, = Z D Dy S ZyD D, .

Ecan HEBsA3KM COCTaBIISIIOT HECKOJBLKO CaHTUMCTPOB, TO HX MOKHO

pacrpeeNnuTh Ha TJ1as3.

KOHTpOJII) PacipCaACICHUA HCBA30K OCYIICCTBILACTCA 110 Q)OpMYHaMZ
2 Ve =—To 2V =—1,

KaxxnqoMy BBIUMCIEHHOMY MpHUpALICHUIO alreOpandyecku MpuoOaBiseTcs
COOTBETCTBYIOLIasi IONMpaBKa M  pe3yJbTaTbl  BIUCHIBAIOTCA B rpady
«HcnpaBnennsie npupameHus». CyMMbl HCIIPABIEHHBIX MTPUPALIEHUNA KOOPAWHAT
JIOJIKHBI OBITh PaBHBI HYJIIO.

[locne oxoHYaHHMsI 3TOM pabOThl  BBIUUCIAIOTCS  IOCIEIOBATEIBHO
KOOPAMHATBI BCEX BEPUIMH MOJWIOHA, WCIIOJb3Yysl WCIPABICHHBIE IPUPAIICHUS

KOOPAUHAT:

. ’ .
xn+1_Xn+AX ny(n+1)

yn+1:yn+Ay n,(n+1) - (12)

3HaYeHHUS KOOPAMHAT ITYHKTOB 3alMCHIBAIOTCS B COOTBETCTBYIOIIMX HX
HOMEpaM CTPOKax BEIOMOCTH.

B KOHIE BBIYMCICHHMN JOJKHBI BHOBb MOJYYHUTBHCS KOOPAMHATBHI HEPBOU
MCXOJHOW TOYKH, KOTOPBIE U BIUCHIBAIOTCS B KAYE€CTBE KOHTPOJISL.

[Ipumep ypaBHUBaHUA 3aMKHYTOTO  TEOJOJMTHOIO  XOJa B YCIOBHOM
cucreMme KoopauHaT AaH B Tadmuie 1. [Ipu aToM npubimkeHHbIe XapaKTePHUCTUKH

TOYHOCTH BBIIIOJTHCHHBIX I/ISMepeHI/Iﬁ Aar0T BCJIMYHUHBI ITOJTYUYCHHBIX HCBA3OK.



Tabnuna 1-BegoMocTh BbIYMCIEHHUS KOOPIWHAT TEOJOJUTHOTO XOJa C MPaBBIMU

yriiaMu IOBOpPOT

Ne yIIIbI (TIpaBbIC) Jupexuuon | S, M cos o MPHUPAIICHHUS KOOPAUHAT, M KOOPJIMHATBI, M
TOYEK | MU3MEPEHHBI | UCHpABIIE | HBIC YIJIBI O sin a BBIYHCIICHHBIC UCIIPABJICHHbIC
e HHbIE Ax Ay Ax Ay X y
1 +3 +6| —— —_— 710,00| 827,82
0,2 254°05.1'| 148,90 —— —40,83| -143,19| 40,80 -143,13
2 154°06,0'| 154°05,8' +4 +7 669,20| 684,69
0,2 279°59,3'| 181,38 —— +31,45| -178,63| +31,49| -178,56
3 86°10,0'| 86°09,8' +2 +5 700,69| 506,13
0,2 13°49,5'| 110,76 —— +107,55| +26,47| +107,57| +26,52
4 119°45,0'| 119°44.8' +5 +10 868,26 532,65
-0,2 74°04,7'| 237,96 — +65,28| +228,83| +65,33| +228,93
5 96°06,0'|  96°05,8' +4 +7 873,59 761,58
-0,2 157°58,9'| 176,50 —— -163,63| +66,17| -163,59 66,24
1 83°54,0'| 83°53,8' 710,00| 827,82
254°05.1'f —— | —
2
Z’Bw/w: 540°01,0" ZS— 855,50 S —ZAX——O,lg ZAx—O

> B, = 5407 Sy => Ay=-035 > Ay=0
2B yn™ 5407000 £ =0,18% +0,352 =039
Sp==10 fs 039 1 1

Fpoon =2-0.55 =22

= = <
35 85550 2200 2000
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