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I BBEAEHUE

MiooH (pt) —9T0 KOPOTKOKUBYIIAsI 3apsizKeHHAsI SJIeMEeHTAPHAS YaCTHIA, CO CIIHHOM %,
BpEMEHEM YKU3HU 2.2 MKC, U Maccoil mpubm3uTe/1bHO B 207 NpeBOCXOAMIIei Maccy 3JIEKTPOHA
(105.7 MsB). CyrmecTBytor Kak HOJOKHUTEJIBHO, TAK M OTPUIATESHHO 3aDPsZKeHHBIE MIOOHBI.

B cmiy KOopoTKOro BpeMeHW KH3HU MIOOHBI HEe MOTYT CYIIECTBOBATH B MEPBUYHBIX
ramaktudecknx Kocmmdecknx Jydax (I'KJI). Mcrodnuk MIOOHOB — Dacmabl T Me30HOB
n K-me30H0B, KOTOpbIe MHTEHCUBHO POXKIAIOTCH TPU CTOJKHOBEHUSX YACTHUI[ MEPBUYHOIO
KOCMIYECKOTO WM3JIYUYeHUs ¢ dIpamMu aToMoB arMocdepbl. MIOOHBI He SBISIOTCS sIepPHO-
AKTUBHBIMH YaCTHIIAMH, OTHOCUTEJBHO CIaD0 B3aUMOJEUCTBYIOT C BEIECTBOM U TEPAIOT
CBOIO SHEPI'HUIO TJIABHBIM 00pa30M Ha BO30YIKIEHNE N MOHH3AIMIO aTOMOB BO3/YXa.

WuTtepec K u3ydeHWIO MOTOKA MIOOHOB OOYCJOBJIEH TEM, UTO 3TU YACTHUIIBI CIIOCOOHBI
JIOHECTH JI0 YPOBHS HaOII0JeHNd HHAMOPMAITNIO KaK O TEPBUYHOM KOCMHYECKOM U3JIYIeHHH,
TaK M O Iporeccax B arMocdepe, BIUSIONIX HA MeHEPAINI0 MIOOHOB W ONPeEISIONAX UX
HPOXOXkK/IeHHe depe3 arMmocdepy. Bo MHOIMX SKCIEpUMEHTaX MIOOHbBI SIBJISIIOTCS (DOHOBBIMHU

YACTHUIAMU U JIJIsI OIEHKHU YncIa DOHOBBIX COOBITHI TaK»Ke HeOOXOIMMO 3HATH IIOTOK MIOOHOB

[1]-



1.1 SKCIIEPUMEHTAJIbHAA YCTAHOBKA

JEKOP 2| — koopauHATHBI 1eTeKTOp GOJIBINOM MIOMAIM — BXOAUT B COCTAB YKCIIE-
pumenransroro kommiekca (9K) HEBO/I [3] (pucynok 1.1) u mpeacrasiser BoceMb Cy-
HEPMOJLYJIEH, PACIIOJIOKEHHBIX B TajiepesiX BOKPYI YEePEHKOBCKOI'O BOJHOIO KaJOpUMETPa
HEBO/I (6acceiin oobemom 2000 M?, B KOTOpPOM pa3MeNIeHa MPOCTPAHCTBEHHASA PENIeTKa
kBasucdepnaeckux moyseii (KCM), perucrpupyonux geperkosekoe usayderne). JJTEKOP

pPacnoiozKeH Ha BbICcOTEe 173 M HaJ| ypPOBHEM MODH.

Pucynok 1.1 — Dkcnepumentabubiit komiieke HEBO/I-ZJIEKOP

Kaznpiit cynepmogyab (CM) (pucyHok 1.2) — 9T0 BoceMb TapaJiIeIbHBIX ILIOCKOCTElH
C IYBCTBUTEILHON 001aCTBhI0 pasMepoM 3.1 X 2.7 M2, MOJBEIeHHBIX BEPTHKAJILHO Ha Pac-
crogaun 6 cMm Jpyr ot jpyra. Kaxaasg miockoctb cocrout u3 16 kamep. Kaxkaas kamepa
BK/IIOYaeT 16 razopaspsaanblx Tpy0oK ¢ BHyTpennum cedenuem 0.895 x 0.895 ¢m?, 3amoinen-
HBIX cMechio Ta30B Ar, COg, n-meHTan B paboTaloOIINX B PEXKHME OIPAHUIEHHOIO CTPUMe-
pa. BayTpu kaxkjoit TpyOKM HaTdHyTa aHOHAS HUTH, KOTOPYIO YJIEPKUBAIOT OT TTPOBUCA-
HUS IJIACTMACCOBBIE XOJIIEPHI — IJIACTUHBI ITUPUHOI 5 MM, PACIOJIOKEHHbIE Ha PACCTOSHUU
48.5 ¢cM JIpyT OT Apyra ¥ CUMMETPUYIHO OTHOCUTEJIHLHO IEHTPA KaMepHl.

CbeMm naGOpPMAIIHT TTPOU3BOIUTCS CO CTPUTIOB — ATIOMUHUEBHIX TIACTUHOK, TTPUK PETT-
JIEHHBIX K KazKJ0il IJIOCKOCTH: ¢ 1maroM 1 ¢M BJ0JIb KaMep — X-npoekius u 1.2 ¢M romnepek

KaMep — Y-IIPOeKITns.



16 kamep x 16 “X7-cTpunon

Pucynok 1.2 — Cynepmonyns yeranosku JJEKOP

JIEKOP mo3Bosisier m3MepuTh MOTOK MIOOHOB TIPH OOJIBIINX 3€HUTHBIX yryiax 6 u
PACCUUTATH HHTErPATBHYIO HHTEHCUBHOCTD MIOOHOB [ (0, ¢, Enyiy) 1UTst 3eHUTHOTO 0 U a3mMy-

TAJBHOTO (0 YIJIOB MPHUXO/IA YACTHI], U TOPOroBoil sHeprun Ep;, 1o dopmye [4]:

N(ea ®, Emin)

1(6 Emin - ’ H
0. ¢, ) T -eom - €cmz - S2(0, ¢, Enin) .

riae N(0, ¢, Epn) — 9ucio cOObITHI, 3apEriCTPUPOBAHHBIX B JTAHHBIX YIJIOBBIX W SHEPreTH-
JecKoM mHTepBasax, I — “xuBoe” Bpemsa uzMmepenuil. KosddumnuenTs! eca e YIUTHIBAIOT
3 deKTUBHOCTD cpabaThiBaHUs OTIENbHBIX CylepMoy el napsl. S2(0, o, Eni,) — cBeTocu-
Jla, YCTAHOBKH € y4eTOM 3(MMEKTUBHOCTH PEruCTPAIMU U PEKOHCTPYKIMHA TPEKOB. B cuiiy
npuOINKEeHHON CHMMETPUH TOTOKA 10 a3UMYyTaJIbHOMY YIVIY TPH (DUKCHPOBAHHBIX IHEPIH-
X i ¥ yTy1X 0 17151 TTIOJTy YeHUs 3aBUCHMOCTH HHTEHCUBHOCTH OT 3¢HUTHOTO yriia I (0, Eyiy)

HCTIOJIB3YIOTCA YCPETHEHHBIE IO a3UMYTAJbHOMY YIJIY 3HAYECHUI.



2 PACHET CBETOCHWJIBI YCTAHOBKN

s pacuera unrencusaoctu 110 dbopmysie (1.1) HEOOXOIUMO BBIYUCIUTH CBETOCHILY

S0 = /// S0, 0)d0, ¢), (2.1)

rie dQ(60, p) = sin(0)dlfdp - ssement resiecuoro yria, S(0, ) — wiomaib, KOTopyo “Bujgur”

YCTaHOBKH:

TPeK, JeTAIH Mo/ 3eHUTHBIM YIJIOM § U TIOJT a3UMYTAJIBHBIM YIJIOM (p.
Berauemrs cBeTOCHIIy aHATUTHYECKHW, YUUTHIBasi BHyTpeHHIOI cTpykTypy CM, —
HeBO3MOzKHO. [lo3aToMy pacder cBeTOCHJIBI ObLJI IIPOBEIEH C MOMOIILIO MOJACIUPOBAHUS.
CreTocwmta BRIYUCISIETCS OTAEIBHO M Kaxk o napel CM. g sToro cymepmomynn
napbl 3aKTI0YAI0TCS B MapaJlieselnne/] MUHIMAJbHOTO 00beMa, B EHTpe MapaJsieennnesa
BBIOMpAETCH ILJIOCKOCTH, KOTOPas PaBHOMEPHO 3alojHsgeTcd Todkamu. llpumep jyis mapbi

CM1-CM2 npenacrapien Ha pucynke 2.1.
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Pucynok 2.1 — Cxema Bbruncienus cBerocusbl mapel CM1-CM2.



Hajiee 1epes npoMojie/IMpOBaHHYIO TOUYKY Jijist BbiOpanHoit napel CM Momeupyercs
CIAYIAUHBITl TPEK JacTUIBI. 3aTeM MPOBepSIOTCs yeaoBus cpabareiBanus CM, a uMeHHO:

1) ycnosue BOUND: npoxoxaenne gactuipl He Gimzke 4 v ot kpag CM;

2) yuer BuyrpenHeit crpykrypbl CM: wactuna 3apermcrpupyercs mwiockocrbio CM, ec-
JIM TIpOfiieT uepe3 BHYTPeHHU! oObeM TPYOKH, a He depe3 XOJJIep HJIH 3a30D MeXKIy
TpyOKamu.

Ecnu B xaxxaom CM cpabaTbiBaer He MeHee JBYX YEeTHBIX U JIBYX HEUYETHBIX ILTIOCKO-
cTeil, a B CyMMe — He MeHee MATH, TOTJa CINTAeTCs, YTO YaCTUIA 3aPETUCTPUPOBAHA, YCTAHOB-
KOil. JIJisi Hee PaCCUUTHIBAETCS MOPOTroBasi SHeprusi (MUHUMAJIbHAS SHEPrHsi, HeOOXOIuMast
JJIsT TIPOXOZK/IeHMsT YaCTHIBI depe3 00beMbl yCTAaHOBKH W 37aHus ). [lanee cobbiThe 3amm-
ceiBaeTcs B ructorpammy. IlogpobdHoe onmmcanue pacdeTa MOPOrOBOI SHEPTUU TPUBEIEHO B
npepayneM otdere. Ecian Bce BBINeNepedrHCIeHHbIE YCJIOBUs BBITIOJHEHBI, I ITPOMOJIe-

JINPOBAHHOI'O TPEKa PACCUYUTBIBACTCI CBETOCUIA 10 (popmyse 2.2:

—_

Nreg(e’h @i, Emini) : Splane : ASO : A COS(9> : COS('fi, F)
Ntotal ’

S(0s, @iy Bmin;) = (2.2)
rjae Ny, — KOJHYECTBO TPEKOB YaCTHUIl, 3aperucTpupoBaHubIX mapoit CM ¢ yuerom BBIIOJ-
HeHHd HepeuucJIeHHBIX BBIIIe YCIOBUHE; Spigne COS(% — IJIOIIAJIb, KOTOPYIO “BUJIUT TPEK,
JeTSit o yryiamu 0;, U @;, WHTePBAJIbl M0 3€HUTHOMY W a3WMYTAJbHOMY YTJIAM PaB-
HbI ofHOMY rpamxycy (02 — 1°, 1° — 2°) 2° — 3° u T.71.), HHTEPBAJ 110 MOPOrOBOIl SHEPrun
AE; = 50 M»B; cos(ﬁ) — KOCHUHYC YTJIa MeKTy HallpaBJeHueM TpeKa U HOPMAJbIo K TLJIOC-
KOCTH;, AQY = QOmazr — Pmin — PA3SHOCTH MEXKIY MaKCHMAJIbHBIM H MHUHHMAJIbHBIM A3MMY-
TagbHBIMA yrtaMu st Kazkaoi napbsl CM; A cos(f) = cos(Opmin) — €0S(Opmaz) — Pa3HOCTD
KOCHHYCOB MEHUMAJIBHOTO U MaKCUMAJIBHOT'O 3eHUTHBIX YIVIOB I Kaxka0i mapbl CM; Ny
— KOJIMYECTBO MMPOMOJEIUPOBAHHBIX TPEKOB YACTHII.

Jl1s1 pacdera cBeToCHIIBI Oblila HammcaHa IporpamMa Ha s3sike C++ [5].

2.1 ITIPEJIBAPUTEJIbBHBIE PACHETDBI

Jna xaxkgoi mapsl CM ObL1 ImOCTpoeH mHapaJuieselnuie]] MEHIMAJIBHOIO 00beMa,
BHYTPH BBIOpaHa MJIOCKOCTD 110 MEHTPY (PHCYHOK 2.2).

B tabaune (2.1) npuBeeHbl KOOPAXHATHI TOUEK MEepeCcedeHuns 3TOM MI0CKOCTH CO CTO-
poOHAMH Mapa/lIelenunea — KpajiHme TOYKH IJIOCKOCTH, a TaK ke K0P HUIUEHTH ITOi
IJIOCKOCTH. PaHee U3 9KCIepUMEHTANLHBIX JIAHHBIX i1 KaxK10# napbl CM ObLIU 10Ty YeHbI

MaKCHUMAaJbHblE I MUHUMAJIbHbIE 3€HUTHBIN 1 aBHMyTaﬂbeIfI VYIVIBI 1 3alluCaHbl B Cbaflﬂ.



Pucynok 2.2 — Ilapasiesnenuiies MunuMaabuoro oobema st maposi CM1-CM2

2.2 PO3BIT'PHITIT TPEKA

PacemorpuM  dyHKIWIO, peaqu3yIoniylo PO3BITPHIIT CIyYalHOTO TpeKa YaCTHUIIHL.
Oyukius nojgyv4aeT Ha BXO KOODAMHATH KPAHHUX TOYEK IJIOCKOCTH, MAKCHMAJIbHBIE U MHU-
HUMAJIbHBIE 3HAUEHUST A3UMYTAILHOIO YIJIa (0 U KOCHHYCA 3eHUTHOTO yria cos().

QYHKIMSA MOJeTupyeT KOOPAUHATH TOYKU HA IEHTPAJIbHONU IIOCKOCTH, a3UMyTaJIb-
HBIl YyTOJI ¢ W KOCHHYC 3eHUTHOrO yrua yria cos(d).

Paccemorpum pacuer koopyunarsl Z. Touku J10KHBL ObITh pacipe/ie/ieHbl 10 ILJI0CKO-
cTH paBHOMepHO. Bocnosrb3yeMcest 00TIIM MeTOI0M MOJIEJTNPOBAHYS HETPEPHIBHOM BEJTUIUHHI.
Jlis paBHOMEPHOTO pacipe/ieeHns IJI0THOCTh BEPOSTHOCTH He 3aBHCUT OT 7 W PABHSAETCH

koucranre p(z) = C. Koncranry MOXKHO HaliTu U3 yCJAOBUS HOPMUPOBKU:

Z"L(L(L' Z’frlu/fl'
P(Z)dz - / Cdz = Zmal‘ - Zmin = 17
Zmin Zmin



[Tapa CM | A B Xoin | Xmaz | Ymin | Ymaz | Zmin | Zmaz
02 -1.679 | 10839 | 5315 | 6792 | 1915 | -563 | 2570 | 5275
03 -0.859 | 8918 | 5238 | 7234 | 4416 | 2700 | 2570 | 5275
04 -0.576 | 9936 | 5213 | 7728 | 6931 | 5481 | 2570 | 5275
05 -0.434 | 11719 | 5209 | 7978 | 9457 | 8255 | 2570 | 5275
06 -0.158 | 13722 | 2981 | 6078 | 13250 | 12760 | 2570 | 5275
07 -0.001 | 13008 | 775 | 3883 | 13007 | 13003 | 2570 | 5275
12 -0.854 | 8222 | 7446 | 9450 | 1860 | 147 2570 | 5275
13 -0.437 | 7578 | 7418 | 10181 | 4333 | 3125 | 2570 | 5275
14 -0.293 | 9038 | 7420 | 10395 | 6861 | 5988 | 2570 | 5275
15 -0.221 | 11042 | 7427 | 10478 | 9401 | 8727 | 2570 | 5275
16 -0.001 | 13011 | 5184 | 8291 | 13006 | 13004 | 2570 | 5275
17 0.156 | 12297 | 2988 | 6087 | 12763 | 13247 | 2570 | 5275
26 0.180 | 12960 | 7442 | 10526 | 14296 | 14850 | 2570 | 5275
27 0.353 | 12404 | 5229 | 8125 | 14250 | 15272 | 2570 | 5275
36 0.225 | 15168 | 7438 | 10486 | 16841 | 17527 | 2570 | 5275
37 0.442 | 14472 | 5229 | 7984 | 16784 | 18002 | 2570 | 5275
46 0.301 | 17148 | 7430 | 10396 | 19384 | 20277 | 2570 | 5275
47 0.592 | 16215 | 5233 | 7719 | 19313 | 20785 | 2570 | 5275
96 0.455 | 18522 | 7429 | 0162 | 21904 | 23148 | 2570 | 5275
a7 0.895 | 17112 | 5261 | 7195 | 21821 | 23552 | 2570 | 5275

Tabmuna 2.1 — KoaddunuerTs! m1ockocTelr 1 KOOPJIUHATHI TOUEK TePecedeHust

1

C - Zmax - Zm'm B p(’Z)

ITycTs ma mI0CKOCTH BhIOpaHa CaydaiiHas TOYKA Le,. L€ MOXKHO ITPOMOJIEINPOBATH OOITUM

METO/I0M:

Zen

ZCJ'I - Zmin

d e — iy
p(Z) : Zmam - Zmzn i

Zmin
rae v — 6a3oBag CaydaiiHasd BeJIMUYMHA, KOTOpPas PABHOMEPHO NPUHAMAET 3HAYCHUA U3 HMH-
repBaia (0;1). B mporpamme 7 pasbirpblBAETCsS OTIEIBHO JIJIsT KAXKI0M CJIyIaiiHON BeTMIHHBI
¢ moMoInbio reseparopa “Buxpb Mepcena” [6].

Torga koopuHaTa cydaiiHON TOYKH:
ZCJI = Zmin + - (Zmaa; - me) (23)

Ha pucynke 2.3 mnokazano, Kak IIPOMCXOJAUT pacdeT Koopjunar X wu Y ciaydaii-

woit touku. [lycte L — gmuaa ot Touku (Xpin; Yimin) 70 109U (Xonasz; Yonaz), L =

\/ (Xmaz — Xmin)? + Ymaz — Yomin)?, TOraa paccrosaue or TOYKA (X pin; Yinin) A0 TOUKH

(Xen; Yen) paBrO vL nin

/72[/2 = ’72 : ((Xmax - Xmm)2 + (Ymax - Ymm)2> (24)



Ymax

YCJ]

Y min YL

N
L4

Xmin ch Xmax X

Pucynok 2.3 — Pacuer koopauHaT cjay4aiiHONl TOYKH Ha MPSMOi

C apyroit CTOpOHHI,
72L2 = ((XCJI - Xmm)2 + (KJ’I - Ymin>2)~ (25)

Cesasb Mexay X u Y:Y = A- X + B, kospdbunuentsr A u B npuseaens B Tabauie (2.1).

U3 (2.5) Mbl TOMYyYNIN KBAJAPATHOE YpaBHeHHe Ha X, yUTS, U4TO

Y;:JI :A'ch+Ba
Ymaa} :A'Xmax+B~

X2 (14 A%) = X 2X pin (1+A%) +(1+A%) (1-97) X 2

ﬂeCKpI/IMI/IHaHT ypaBHeHnudg:
D = 4(1 + A2)272(Xmin - Xmax)z- (27)

Koopanrarta ciaydaitHOI TOUKH:

2szn(1 —|— A2) :l: 2(1 =+ A2)’7(Xmin — Xma:c)

Xt =
o 2(1 4 A2)

— ce. = szn :I: ’}/(Xmln - Xmax)u (28)

Xmin - Xmax < 07
XCJI > Xmm

Cire1oBaTesIbHO, HyKHO HCHOJIB30BATh perrenne (2.8) co 3HAKOM MHHYC:

XCJ'I = Xmin - V(szn - Xmax)‘ (29)

Koopaunara Y':
Yo.=A - X, + B. (2.10)



Yrou @ Pa3bII'PbIBACTCA KaK HEIPEPbIBHAA CﬂyqaﬁHaH BCJIMYHMHa Ha OTPE3KE JIJIMHbI

Pmax — Pmin-

Pen = Pmin + v (@mam — @mm) (211)

PaccMOTPUM PO3BICPHIIT TPEKOB 1O 36HUTHOMY YIUIY. I3 (hopMy/Ibl st CBETOCUIIBI
(2.1) u dbopmynbl I 3I€MEHTA TeJTeCHOr0 yriaa df) cjieayer, YTo MJIOTHOCTb BEPOSTHOCTH
MPOMOPIMOHATBHA CHHYCY 3eHUTHOTO yroa f(0) = Gsin(6). 3 ycaoBusg HOpMAPOBKY HAXO-

AWM KOHCTaHTY:

Gmam 9mam

emaflf
f(6)do = / G'sin(f)df = — cos(0) = ¢0S Opmin — €08 Opman,
1
G —
c08 O,min — COS Opnan
sin(6)

0) = .

1) €08 6,5 — €08 0,02
Torpa masg caydaiinoro yria 6,:

Ocn

/ sin(6)df .

€08 0,5 — COS 0,02

amin

c08(Ormin) — cos(bex)

v = :
€08 0,,in — €OS 0,0

Bennmunna KocmHyca cIy9ailHOTO yTJia W caM yTOJI:

c08(0cyr) = co8(Omin) — ¥(co8(Omin) — c0S(Omaz)), (2.12)

Ocy = arccos(cos(Omin) — Y(cos(Omin) — c0S(Ormaz)))- (2.13)

g mocTpoenus TpeKa HeoOXOUMO 3HATDH JIBE€ TOYKU. BTOpPYIO TOYKY MOXKHO B34Th

Ha JIIOOOM paccTosdsHun R OT TOYKH Ha MEeHTPaIbHON IJIOCKOCTH, Hanpumep, R = 1000 mM.

chl = Xcm }/cm = }/;:Jh chl = Zcm

Xeny = Xeny, + R - sin(bey) cos(pen), (2.14)
Yen, = Yen, + R - sin(0cy) sin(@ex), (2.15)
Zieny = Zeny, + R - cos(Ocy). (2.16)

10



2.3 PACIIPEAEJIEHNA MOAEJINMPOBAHHBIX
TPEKOB

[To omuCcaHHOMY BBIIIE METOLY TOJYYEHB PACIPEIeTICHAS IPOMOICTHPOBAHHBIX TPe-
KOB T10 a3UMY TaJIbHOMY Y1y (pUCYHOK 2.4) u 3eHUTHOMY YTty (puCyHOK 2.5). Pacnpeaenenus

noctpoensr f7st mapbl CM1-CM2, Becero emomenmposano 10 000 000 Tpekos. Pacnpesnenue 1mo

40000 ~

30000 -

20000

10000

KonmuectBo cobOniTii, N

200 210 220 230 240 250 260

@, TPayChI

Pucynok 2.4 — Pacupejesienune npoMoJe/IMPOBAHHBIX TPEKOB 110 a3UMYyTAJbHOMY YIJIY

a3MMYTAJIBLHOMY YIJIy HOJIyYeHO JsI HampaBaeHns apuzkenns gactui, or CM1 k CM2. Maxk-
CUMYM pallpe/le/IeHusl IPUMEPHO COBIIAJIAeT ¢ MaKCHUMyMOM paciiejiejieHus, OCTPOEHHOMY
[0 SKCIMEePUMEHTATBHBIM JTAHHBIM.

N3 pucynka 2.5 BuIHO, 9TO MAKCUMyM pacipeenerus gocturaercs npu 0 x~ 90°, o
€CTh IIPU OKOJIOTOPU3OHTAJIbHBIX 3€HUTHBIX yIrjiaX. B aToMm cjydae Tpeku “BUIAAT MAKCH-
MaJIbHO BO3MOXKHYIO ILIOMIAJh TeTEKTOPa, TO eCTh 3aPEeruCTPUPYeTcs HAMOOJIbIee KOJTHYe-
CTBO TPEKOB.

Takum obpazom, xapakTep pacipejeHuil TOBOPUT O TOM, YTO MOJEIUPOBAHUE CJIy-

JYalHBIX TPEKOB MPOBEJIEHO KOPPEKTHO.

11
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Pucynok 2.5 — Pacupejenenne npomMo/ie/IMPOBAHHBIX TPEKOB MO 3€HUTHOMY YIJIy

2.4YCJIOBUA CPABATBIBAHUNA CM IIPU
PETNCTPAIINN HACTUIIBI

2.4.1 YCJIOBUE BOUND

g ymenbiiienus: BiaugHus KpaeBblX 3¢ dexToB Oblia Hanumcana (pyHKIUS HA S3bi-
ke C++, KOoTopas OCYIIECTBJIsSeT MPOBEPKY MPOXOXK/IeHNs TTPOMOJIETHPOBAHHBIX TPEKOB ve-
pe3 BHemrHue wIockocTu CM He Osimzke 4 ¢M OT KOOPIMHAT KPAWHUX CTPUIIOB — YCJIOBUE
“BOUND?”. Tlociaemaune ObLin paccunTanbl Aias Kaxkaoro CM oTHOCHTEIBHO €ro OmOpHOI
TOYKHU MyTeM JT0OABIEHUS PAa3MepPOB MIIOCKOCTeH W PACCTOSHUS MeyKIy HYJIeBOH U CceIbMOii
ILIOCKOCTSIMH. 32 OMOPHYIO TOYKY NPUHUMAETCSI HUKHsIs TpaBasi (B U3HYTpH Oacceiina)

TO4YKa OJmzKaiiiieil Kk bacceifiny MJI0CKOCTH.

2.4.2 YCJIOBHUE ITPOXO2KJIEHUA TPEKA YEPE3
TPYBKIN 1 XOJIJIEPDBI

Ha pucynke 2.6 npejicraBjiena BHyTPEHHSIS CTPYKTYpPa OJIHON U3 BOCBMH ILJIOCKOCTE
CM. Kaxmasg mI0CKOCTh COCTOUT W3 MIECTHANATA KaMep, KOTOPble PACIOIOKEHbl Ha Pac-
crostaun 7.44 mm. ITlupuna kamepst 169.79 mwm.

Ha pucynke 2.6 cipaBa mpe/icTaBIeHO HONEPEYHOE cedeHre KaMephl: OHA COCTOUT U3

12



XOJIACpLI

|
L
_—

| ) ) ] ) ) ) ) ) e )

I
[
I
I
I
I
I
|
|
I
I
I
I
|
I
I

e [ | [ S B | B S | S S | S S | e | S

|
[
I
I
I
I
I
|
|
I
I
I
I
|
I
|

S e [ o [ [ SR | B B | S S | S S | S S | S ) ==

I I
[ [
I I
I I
I I
I I
I I
[ [
[ [
I I
I I
I I
I I
[ [
I I
[ [

Pucynok 2.6 — Cxema BHyTpeHnHeil cTrpyKTyphl miockoctu CM u npuMepbl TPEKOB, KOTOpPbIe
He OYJIYT 3aperucTpUPOBAHBI ILIOCKOCTHIO

Homep CM | X Yo Zo

00 756 | -801 | 2577
01 5173 | -801 | 2574
02 9750 | 1448 | 2571
03 9751 | 6561 | 2567
04 9748 | 11689 | 2565
05 9750 | 16808 | 2574
06 8303 | 26812 | 2567
07 3903 | 26812 | 2570

Tabsmma 2.2 — KoopauHaThl OMOpHBIX TOYEK

MIECTHAINATH TPYOOK, 0ObeJIMHEHHBIX B JBe TPYIIILI — IOJYKaMepbl. PaccrosHue MexKiy
HoJIyKaMepaMy BHYTPH KaMmepsl — 3.15 MM, Mexk1y TpyOkamu B nojaykamepe — 1 mMm. Tpyoku
nMeroT KBajaparnoe cedenne (8.95 MM X 8.95 mm).

Hwuke mpuBenensl (popMysIbl A1 pacdeTa KOOPAMHAT BepIinH TpyOoK. Pacder maer
OT ONOPHOM TOYKHU OmKaiiieit K 6acceiiny mIockocTH Kazkaoro CM, KoOpHHATHI OIIOPHBIX
TOYEK TpeJCTaBIeHsl B Tadume (2.2).

Cuavasia ObLIM OIIPEJIe/IEHBI KOOPAUHATEI IEHTPOB TPYOOK.

s CMO00-CMO1:

XueHTp = X07
YL{GHTp:}/E)_60-00't7 t:0+8,
Zyenap = Zo+9.95 i+ 315 [£] +4.29- [£], =0+ 255,

371ech t — HOMEP ILJIOCKOCTH, i — HOMep TPYOKH B IIOCKOCTH.
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Jlnss CM02-CMO05:

Xyewrp = Xo +60.00-¢, t=0+38,

}/;_IGHTp = }/E)v

Zyewsp = Zo+9.95 i +3.15- [£] +4.29- [£], =0 255,
Jns CM06-CMOT:

XueHTp = X07

Yyensp = Yo +60.00 ¢, =038,

Zyewp = Zo+9.95 i+ 315 [1] +4.29- [£], =0+ 255.

16

Jayiee ObLIM pacCUYUTAHBI KOOPJAUHATHI BEPIIUH TPYOOK.

It CMO00-CMO1:
X = Xyeuwp +3108.75 - [4], ¢=0+3,

Y = YHeHTp + 895 . (_1)([%]_(] mod 2)7 q= 0+ 37

2
Z = Znewnp + 22 - (=1)PT1, p=0+1,

3/1eCh ( — HOMEp TOYKH B ILIOCKOCTH, p = () — HUKHAA IJIOCKOCTh TPYOKHU, p = 1 — BepXHAd
mw10cKocTh Tpyoku. s CM02-CMO5:

X = XLIGHTp —|— % . (—1)([%]_((1 mod 2)“1‘1)’ q — O - 37
Y = Yiensp +3108.75- [4] , ¢ =0+3,

Z = Lyeurp + % (=P p=0-+1,

I CM06-CMOT:
X = Xyewrp — 3108.75- [4], ¢ =03,
Y = Yieurp + Yo + 32 (—))([8-ta mod211) g3

_ 8.95 +1 0
Z = Znenrp + 55> - (1P, p=0-+1.

Ha pucynke 2.7 nokazano, Kak IpOHyMEpPOBaHbI TOYKH B TPYOKe.

BuyTpu Tpyb6OoK aHOIHAS HUTH MOMIEPKUBAETCS MIECTHIO Xojaepamu (pUCyHOK 2.6
cJIeBa) — IIACTMACCOBBIMHE ILJIACTUHAMU TOJIIUHON 5 MM. X0JIJ€PbI DA3HECEHBI HA PACCTOSTHIE
485 MM ApyT OT JApyTa, MepBBIH 1 MOCAETHAH XOJIAePhl HaX0AATCd Ha paccTodHund 341 MM OT
Kpas TpyOKH.

Ecyin Tpek gacTuipl IpoxXoauT MezKLy TPYOKaMH WIn MEXK/ly KaMepaMu, TOT/1a ILJIOC-
KOCTh HE PEruCTPUpPYeT ero. AHAJIOIMIHO ¢ XOIIePaMH: €CJIU TPeK IIPOXOIUT depe3 XOJIIep,

MJIOCKOCTH €70 He PEermCTPUpPYeT.
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Pucynok 2.7 — Homepa Bepuiun Tpyoku

s ydyera BuyTpenneit crpykTypsl CM 06110 Hanucano ase GyHKITUN Ha sd3biKe C—+-.
[lepBas paccuuThIBaeT KOOPAMHATH BEPIIHH BCeX TPYOOK M XOJIIEPOB U COXPAHSIET B COOT-
BETCTBYIOIIHE MacCUBBl. BTopas onpejensger, depe3 KaKylo KaMepy IPOXOAUT TPEK YACTUIIHI
B KaKJOW HJIOCKOCTH, U TO0YEPEHO HPOBEPSieT HepecedeHne TPEeKOM TPyOOK M XOJIIepOB.
s kaxkporo CM yHKIUS 3anycKaeTcs OTIeIbHO.

Cunraercss, aro CM 3aperncTprupoBas 9acTHILy, ecau ¢cpaboTaao He MeHee JIBYyX deT-
HbIX M JIBYX HEYEeTHBLIX HJ'IOCKOCTeﬁ7 a B CYMM€ — HE€ MeHee IIAdTH. ECJH/I yCJjioBu€ BbIIIOJIHEHO

byHKIM Bo3BpalnaeT 3uadenue “true”’, ecau et — “false”.

2.5 CBETOCUJIA

[To dopmyse (2.2) 6pu1a paccuntana cserocuaa mapel CM1-CM2. Ha rpadukax 2.8
u 2.9 mpeacTaBIeHB TOTyUYeHHBIE 3HAUEHNS CBETOCUIBI C MHTEPBAJIOM 1° M0 a3uMyTaJIbHOMY

U 3eHUTHOMY YIJIaM KaK ¢ yIeToM BHyTpeHHell cTpyKTypsl CM, Tak u 6e3 .
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B bBe3 yuera BHyTpeHHeH cTpykTypsl CM
A C yyeroM TpyOoK

180 - X C yuerom TpyOOK 1 XOJIaepOB
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Pucynok 2.8 — 3aBHCHMOCTH CBETOCH/IBI OT a3UMYTaJIbHOIO YIJIa
B be3 yuera BHyTpeHHeH cTpykTypsl CM
A C yuerom Tpy6OK
300 4 ¥ C yuerom TpyOOK U XONIEPOB
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Pucynok 2.9 — 3aBucuMOCTb CBETOCHIBI OT 36HUTHOTO yTJIa
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SAK/TIOYEHNE

B nannOo#t paboTe MOSyYeHBI CIAEYIONIHE PE3YIbTATHI.
Hanucana dyukims, Moae MpyoNias caydYaiiHbiii TPeK 4aCTHUIIHI.
Hanmucana yHKIus, paccUYnTHIBAIONAA KOOPAUHATHI BCEX OOBEMOB, COCTABJISIONIUX
BHYTDPEHHIOIO cTPYKTYpYy CM.
Hanucana ¢yuknus, nposepstoriasi, moxker jiu CM 3aperucTpupoBarsh TpeK ¢ yIeToM
payTpenneit crpyktypbl CM u yeioBus BOUND.
Paccumrana cerocmia napst CM1-CM2, nocTpoeHbl pacupeaeeHus 0 3¢HUTHOMY H

A3NMYTAJIBbHOMY YTJIaM.
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