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1. ObHIAS YACTDb

1.1. Teone3nueckne paboThl NpH CTPOUTENLCTBE NMPOMBIIIJIEHHBIX
NpeanpHATHH BLIMOJHAIOTCA B COOTBETCTBHH C INMPOEKTaMK fIPOH3-
BoAcTBa reopesnveckux pabot (IITII'P), comepxamumu:

— CXeMBl TJIAHOBBIX H BBICOTHHIX Te0/le3HYeCKHX ceTeli,

— CXeMbl 3aKpenJeHHUA IyIaBHBIX, OCHOBHLIX W MOHTaXHbIX ocell
COOpYKEHHH;

— KpaTKoe OMNHCAHHE TEeXHOJIOTHH BBLIMOJIHEHHS TreoJ1e3MuecKyX
paboT ¢ pacueTaMu HeoOXOAHMOH TOYHOCTH H3MepeHUH PH CO3XAHHH
reofe3M4eCKHX CeTelf H INpH JAeTalbHHX pa3buBoyrniXx paborax, a
TaKxKe c 060CHOBaHHeM TpebyeMOro KOJIHYECTBd IPOH3BOACTBEHHO-
0 mepcoHana U npubopos.

1.2. ToyHocTb reofe3nyeckHx paboT B NPOMBILIIEHHOM CTpOil-
1eJIbCTBE DerJaMeHTHPYeTCs] MeXOCEBBIMHM H CTPOMTEeJIbHLIMH JONYC-
KaMH, a Takxe TpeGOBaHHAMY, MNPEeAbABJAEMBIMH K CHEMOUHLIM
reoe3HYeCKHM CeTsIM NpH KpYNHOMacIUTaOHuIX TomorpadHyecknx
CbeMKax.

1.3. Pacyer TOYHOCTH reoJe3nuecKHX H3MepeHUHl caefyeT Npous-
BOAHTbL B COOTBETCTBHH C MQTOJOM HAUMEHbIIHX KBaJAPaTOB IO OXKH-
JaeMbIM CpeAHMM KBaAPaTHYECKHM [OTPEWIHOCTAM  VPaBHEHHDBLIX
9JJEMEHTOB NUTAHOBLIX H BBICOTHBIX TeOAE3UYEeCKHX NOoCTpoeiuil.

2. TEOOE3HUYECKHUE CETH

2.1. lleneBniM Ha3HAUGHHEM TIeONE3UUECKHX CeTeH 1a 3acTpau-
BaeMbIX NPOMbBILIJIEHHBIX NJOIMANKaX SIBJSETCA: a) cO3JaHHe OCHO-
BBl 0J11 TOCTPOEHUsT pa3bHBOUHBIX CeTelf, UCMOJMb3yeMblX NPH BEIHOCE
B HATYpPY JEMEHTOB HHI>KEHEPHbIX COOPY2KeHHH HJIH KOMMYHUBKaui,
a TaK)Xe NpPH MOHTa»e TEeXHOJIOrHueckKoro o6OpyAoBaHHA; 6) co3na-
HMe OCHOBBI JJISl BHINOJHEHUST HCHOJNHHTEJbHBIX ChbeMOK 32KdHUMBae-
MBIX CTPOMTENHCTBOM OO0BEKTOB, B) obecneueHHe HabJaloneHHi 3a
fedopMalHsIMU COOpPYKEHHH M 3eMHOH TOBCPXHOCTH B mpollecce
CTPOHTENILCTBA H NOCJE ero OKOHYaHHS.

2.2. Tlpu pa3BHTHH Treofe3HYeCKHX CeTel A/ HCKJAIOUEHHS BJAHA-
{Hfl TIOrpeuiHocTelf CylLIeCTBYIOLeR TrOCynapCTBEHHOH HNH MeCTHOH
1€0/1e3UYECKOll ceTHl caelyeT HCNONbL30BaTh CBOOOJHBIE MOCTPOEHIis,
COXPaHAs MPH 3TOM HMEIOIYIOCH B JaHIOM palioHe CHCTeMYy KOOp-
JAWHAT M BHICOT.

2.3. IlnanoBrie reoge3nyeckHe ceTH Ha MNJIOCHIAAKAX MPOMbBILIIEH-
HOTO CTPOMTCJALCTBA CO34AIOT METOAaMH TPHAHTYASLHH, NOJHTOHO-
MEeTpHH, Te0Ie3HUECKHX 3aCeueK MK UeThIPeXyrONbHUKOB Ge3 AHaro-
Hane#; BLICOTHBIE ~— reoMeTpIUYecKHM HHBeauposaHuem. [Ipu atom
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HEOOXOAHMO CTPEMHTLCST K COKPAUICIHIO MIIOTOCTYMeNYaTocTH Teo-
Ae3NYyeCKHX TOCTpPOeHHH Ha OCHOBE NpPUMEHEHHS COBPEMEeHHON reo-
Ae3HYeCKOM M BBIUHCIHTENbHOH TEXHHKH.

2.4. ToyHOCTb B3aMMHOTO NOJIOXEHHSI NMYHKTOB NJaHOBBIX reole-
3HYECKHX CeTell Ha CTPOMTENbHBIX IVIOIIAAKAaX Ofipenensiercs ¢ yue-
TOM JOMYCKOB Ha pa36HBOUHBIE H CTPOUTENbHO-MONTAXKHBIE PabOTHI.
Ilns pacyeTa TOUHOCTH TEOME3MYECKHX CeTell pexoMenavercs ¢op-
MVia

(ﬂ)zs—-'*[az—q(l—-‘—)m?], (2.1)

Le 81 n
rae my/L, — OTHOCHTENbHAS! MOTPEWHOCTh CTOPOHbI re0Ie3HuecKod
ceTH; | — paccTosiHHE MEXAY CMEeXHBIMU MOHTaXHBIMH OCAMYU; & —
JOTMYCK Ha MexXOCeBOH pa3mep; m; — cpelHsis KBagpaTHueckas no-
TDEWIHOCT H3MepeHHs (OTJIOXEHHS) MeXOCeBoro pasmepa; n —
KOJIMYECTBO NPOJETOB MEXIY OCHOBHBIMH OCAIMH 3JaHHS HJIH BCMO-
MOTaTeJbHEIMH MyHKTaMH.

dopmyna (2.1) npepycmaTpuBaeTr ABYX3TANHBIA MEePEXod OT reo
Jle3uyeckoll ceTH K [eTasbHHIM pa36HBKaM. B kauecTBe npomexy-
TOYHOrO 3Tama MPeRMOoJaraeTcsli BHIHOC OCHOBHBIX OCeH COOPY:KCHHS
11K cTpoHTenpHOro 6asuca.

2.5. Eciit reome3uueckyro CeTh NpH AETajbHbLIX pa3buBKax 00-
Pas3yioT OCHOBHbBIE OCH MJIH CTPOMTENbHBIH Ga3uc, TO

(.L’i)g = _‘_{52__ 4(1 - _‘_)m,"’ , (2.2)

L, 412 n J
rae mo/Ly — OTHOCHTEJIbHAS NMOTPEIIHOCTh IJIHHBI CTOPOHBI MEXAY
3aKpeneHHLIMH NYHKTaMH OCHOBHBIX OCeH WU CTpoHTeanLHoro Ga-
3nca.

IlonyckH Ha MeXXoceBble pasMmepbl B ¢opmynax (2.1) u (2.2)
caenyer 6paTbh H3 COOTBETCTBYIOWHX HOPMATHBHBIX JOXYMEHTOB HJH
OnpefeNifiTh CMEUHaJbHBIMH pacyeTaMH,

2.6. lna pacuera HeoGXOAHMOH TOUYHOCTH H3MEpEHHH B rcope-
3HYECKHX CeTAX HCNOJb3yeTcs dhopmyna

I
mr = l/ PF ) (2.3)

Tae mp -— CPEeAHss KBaJApaTHueckas MOTrpPellHOCTh OllelHBaeMoro
aJeMeHTa CeTH; U — CpefHee KBaJApaTHUECKOE OTKJIOHEHHE eNHITH-
ubl Beca (CpefHsisi KBaApaTHYECKas MOTPCUWIHOCTL H3MEpeHH#t);
1/Pr — o6paTHHIT BCC OIlEHHBAEMOT0 3JeMenTa CeTH, OTKYA4

e (2.4)
1
V 5

B dopmyse (2.4) morpemwrHocTH mp AJS CTOPOH FeOAE3HUCCKOM
CeTH BLIUHCARIOT no ypaBHeHuam (2.1) nau (2.2).

p,:.—_.—
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ObpaThble Beca OLEHMBAEMbIX 3JEMEHTOB ONpeAenfloT Mo ¢op-
Myse

= f1f1Qua + 2f,fQ1 .2 + ... + 2f1fQue

Pr
+ FofeQ2.2 4 ... + 2fofsQur + (2. 5)
+ e+
+ fafaQe.x
HITH
'51;=!ffr1={fﬂ—— lof _ tof1 lgf r =D (2.6)

{aa] o1} "7 gz (r—1)1"

rhe [ — yacTHble NPOM3BOJAHBIE OUEHHBAEMBIX QYHKIHI MO ypaBHH-
BaeMblM BeJqHuHHaM; ( -— BecoBble KO3ddHuUHeHTH; a, b, ..., ¢ -—
K03(h(DHUHEHTH! YCIOBHBIX yPaBHEHHH.

Ina BhIYHMC/IEHHS BECOB NYHKTOB HHBE/JAMPHBIX ceTell AONYCKaeT-
Csl HCMOJIb30BaHHe NPUGIHIKEeHHO HopMyabl

P =[Py 4+ —— 2.7)
| Pl

[Py -+ Pl,

rae [Py] — cymMMa BecOB 3BEHbEB NEPBOTO MOPARKA, NPHMBIKAIOLIHX

K WCXOAHLIM myHKTaMm; [P]; u [Pl; — cyMMa BecoB 3BeHbeB NEpPBOTO

H BTOpPOro MOPSJAKOB IO OTHOWIEHHIO K ONpejensieMol TOuKe.
Beca 3BeHbeB, B CBOIO ouepejb, ONpeNeNsIOT N0 dopmyJe

P, = - (2.8)

rIe ¢ — IPOU3BOJbHO BHIOpAHHOE INOCTOSIHHOE YUCJIO, BEJIMYHHA KO-
TOpPOro NMPHHHUMAETCA C TaKHM pacueroM, yToObl Bce Beca OblaH
6aM3KH K 1; S; — AAKHHA 3BEHA, KM.

2.7. O6parHbie Beca (cpelHHe XBaapaTHYECKHE MNOrpeuIHOCTH)
33BHCAT OT Pa3MepoOB M KOHCTPYKUHH CE€TH, a TakKxe OT DacHo.o-
JKeHHs1 B Hell OUEHHBaeMOro 3sjemeHra. B pe3syabTare H3vueHHs 3a-
KOHOMepHocTell H3MeHeHus: O6paTHBIX BECOB B THNOBHIX reojesuue-
CKHUX mocTpoenusix BMecto dopmyn (2.5) u (2.6) moryr OHITH HC-
MoJb30BaHbl BoJiee NpocTeie GopMyJiH BHAA

meg =W _PlF— = T(mp, ms, i’ n, k)v (29)

rie mg W mg — CPelHHE KBaApaTHYECKHE MOrPElIHOCTH YIJIOBBIX
H JIHHEeHHbIX M3MepeHHH; { — HOoMep OLUECHHBAEMOIC 3/JIeMeHTa CeTH
OTHOCHTENIbHO HCXOAHBIX JaHHBIX, B — KOJIHUECTBO BCEX ONpe/essie-
MbIX NYHKTOB MM CTOPOH B CE€TH; & —— II0OKa3aTelb KOHCTPYKLHH

CeTH.
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dMnupuyeckHe ¢opmynabl BHRa (2.9) moayyarTcs annpoKchUMa-
uHell cpelHHX KBaApaTHYeCKUX NOTPEIUHOCTEN WO mapamerpaM i, n
u k. KosdduuuenTsl annpoKCHMHPYIOIHX GYHKIHE NPH 3TOM Ompe-
ZLEeNsIoT 10 MeTOAY HaMMEHBIUHX KBaApaToB.

3. NJJAHOBbBIE TEOLE3HYECKHUE CETH
TEONNE3HYECKHH HETHIPEXYIOJIbIHHK

3.1. Haubonee npocToil ¥ uyacTo NpHMeHAeMOH Gurypoil npH
co3laHHH OOOCHOBaHHS Ha CTPOHTEJbHHIX NJOLLaAKax ABJSETCS
8 £ reoje3nyecKHH YeTHIPeXYTOJbHUK NPSMOYro/b-
HOH QopMbl pHc. 1), B KOTOPOM H3BECTHBI JUIH-
HAa U AHPEKUHOHHBIH YroJ OXHOH M3 CTOPOH.
KoopauHaTe ofHOrO M3 NMYHKTOB 3TOH CTOPO-
HEl NPHHHMAIOT 33 HCXOAHbIE, @ KOODAMHATH
OCTaJibHEIX NYHKTOB YeThIPeXyroJbHHKA Bbl-
YHCJSIOT B OOLIEH HIM YaCTHOM CHCTeMe KOOp-
AMHaT. B nocnegHem ciyvae, Kak npaBuio, Ko-
7 OPAHMHATHBIE OCH ODHENTHPYIOT IO CTOPOHAM
YeThIpeXyTOJbHHKA.
3.2. B reone3snueckoM 4YeTblpeXyroJbHHKe
IJIHHBI CTOPOH, NePHIeHANKYASPHBIX K HCXOAHO-
My 6a3ucy, onpefenfiloT C NOIPEMHOCTSIMH

A
Puc. 1. Teopesnyeckuit
YeTbipexyroabHHK

2 2 1 o2 S
m§C=m,qD=mus+—§-mp—p;(l+K‘), 3.1)
rie ms — CPeRHsAs KBaJpaTHYeCKasl MOrpelIHOCTb HCXORHOI CTOpO-
Holi; K — KO03h}HLHEHT, paBHBIl OTHOLIEHHIO ONpenensieMblX CTO-
pOH K HcxonHo#, T. e. K=BC/AB; mp — cpenHssi KBaApaTH4eCcKast
MOrpeliHOCTh H3MEPEHUS YIVIOB B CeTH; S — AJIHHA HCXOAHOH CTO-
POHHL.

CpefHssl KBapaTHYECKas MOTPENIHOCTb CTOPOHBI, NPOTHBOJMENKA-
et X UcxoaHoMy 6asHcy, pacCUHTHIBaeTcs no dopmyne

mip= m2 + 0,93m} K;,S' , (3.2)

a BBIpaXeHHe /I BHIYHCJIEHHS CPeAHHX KBaJpPATHYECKHX [orpew-
HocTe# QHaroHaseil 4eThlpexyroJbHHKa HMeeT BHA

mic = mpp = m5 (1 + K?*) + mj s: K2(1+K*) %
% (0,826 — 0, 11K). (3.3)

3.3. Ilas pacuera TOYHOCTH AMPEKUHOHHBIX YIVIOB CTOpOH, mep-
[{eHAMKYJIAPHBIX K HCXOAHOMY 6asHuCy, HCMO/b3yeTcs BbIpPajrkeHHe

mq = 0,964mg; (3.4)
LI CTOPOH, NapasIenbHuIX 6asucy,
mu = mﬁr (35)



a og1a AHaroHalefl 4eTbipeXyronbHHKa
g = mp (O,84 — -07“-) (3.6)

3.4. CpenHHe KBaJpaTHYECKHE MOTpPEIIHOCTH KOODAHHAT NYHK-
TOB reofe3MYECKOr0O YeThIpeXyroJibHiKa, B ofuteM cayuae, GyayT:

LI
mx,- = msm cos? oy -+ mamF—Slrl2 Qais 3.7)
2 _ m2 sintay 4 md,, —ocosta (3.8)
My, = msp; Al AL Al .
rfe | — Ha3BaHHS OMNpERENSeMHIX HYHKTOB; Msy, — cpeanHe

KBaZpaTHyeCKHe TOTpEemHOCTH CTOPOH, M0 KOTOPbIM nepenarxT Ko-
OpAHHaTHl OT HCXOAHOTO MYHKTA; Mg, — CPEOHHE KBaApaTH4Y€CKHE

MOFPeIlHOCTH AHPEKIHOHHBIX YIVIOB 3THX CTOPOH, BBIYHCJsSiEMble 10
tbopmyaam (3.4)—(3.8).

Ecnu cTOpOHBl TeoJe3HYecKoro uerbipexyrojibHHKa napaJiJeb-
IIbl KOOPAHHATHBIM ocsiM, TO ¢opmyan (3.7) u (3.8) ynpomaioTcs
¥ ¢ yyerom Bupaxenuf (3.1) —(3.3) nprnnmaloT BAA:

m2, = m3 + 0,93m} Kp st (3.9)
m2, = 0,93m} Kps’ (3.10)
M = iy = m3K® 4 b = (14 K9). (3.11)

3.5. JIas Teofe3HuecKoro ueTHpexyroJibHHKa, OnHpalollerocs Ha
JBa HCXOAHBIX NYHKTA, MOJYYHM

Mmpc = Mpp = ma—§~ l/ K +2K‘ H (3.12)
Mep = 0,96mg ’ZS ; (3.13)
Mac = Map = mﬂips—y/ (T+ K%) (0,826 — 0,11K); (3.14)
Mg = Mg = 0,96mp -, (3.15)
My, = my, = mp— “/H'K‘ (3.16)

HBHTpa/le-ble CUcCTEMbL

3.6. LleHTpanbuble CHCTEMbl LUHPOKO PAacNpOCTPaHEHB! NMPH CO3-
JlaHHH TeOJle3HYeCKHX ceTell HeGOJbUHX rOPOAOB, a TAaKKe NPOMBILI-
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5 é JEHHBIX H CTPOMTENbHHX TJOLAJO0K.
OHnu MoryT 6HTb NPeACTaBJAEHbl CETs-
MH TPpHJaTepalMH, JHOO JHHEHHO-yr-
NoBbIMH. B nocnepseMm cayuae B cetH
H3MepsIOT BCE YIVIB H OQUH-ABa 6Gas3u-
ca, KOTOpble COBMEIAIOT C BHELIHHMH
(Ss) wanu pamuanvueiMu (Sp) cropo-
Hamu (puc. 2).

3.7. Ilpu BHIGOpE MECTOHONOXKEHHS
6a3uca ciefyer HMeTb B BHAY, YTO
NpH BHEWIHEM ero pacHosIOXKeHHH Io-

4 2 PPEeLIHOCTH PAAHANbHEIX CTOPOH, BHI3-
Puc 2 Lextpaioas cucteMa  papyple norpeilHOCTbIO Ga3uca,

1 B
ms_ = — m, cosec — , 3.17
SP 2 4 2 ( )
a npH paauanbHOM Gas3Kce NOTPEUIHOCTH BHEIHHX CTOPOH
ms, = 2mysin-L- (3.18)
The Ms, H Ms, — CpexHUe KBaJpaTHueCKHe IMOTPEUIHOCTH COo-

OTBETCTBEHHO PafAHa/JbHLIX H BHEWIHHX CTOPOH; Mjp— CPENHSSA KBaA-
paTHYeCcKas NOrpelHocTe 6asuca; B — UEHTPasbHBIA yrod.

Ha ocnosanuun dopmys (3.17) u (3.18) Brewnu#l Gasuc obecrne-
YHMBaeT JYYUIyI0 TOYHOCTb palHaJIbHBIX CTOPOH NPH UEHTPaJbHBIX
yrsax Gosblue 60° a pagHanbHbiil 6a3MC — MPH HEHTPaJbHBIX yr-
nax menbure 60°. Takum o6pasom, macwtaGupoBanne ceTH B oOOHX
ciayuyasx ueiecoobpasHee OCYUIeCTBJATh MO HauboJsiee AJHHHBIM CTO-
poOHaM.

3.8. CoBMecTHoe BAMsAHHE MOrpelIHocTeH 6a3nca ¥ yrJIOBHIX H3-
MepeHuil Ha HauGosee cyabble CTOPOHH (HaHGOJee yHasleHHblE OT
Ga3uca) UEHTPaJbHBIX CHUCTEM MMpH BHelWHeM 6a3Hce YYHTHIBAETCH
dopmynamu
- —;—m,f cosec"‘-—g— + m,, (3.19)
TAe fMs; — CpeJHHEe KBAADATHUYECKHe MOrPeUIHOCTH CTOPOH, obyc-
JIOBJIEHKbIE MOrPELIHOCTAMH YIJIOBBIX H3MEPeHHUH.

[n1a BHEWHHX CTOPOH

2 2 2. 2
ms, =my + msg; s,

- S 2
S ey = 8 - (0:09248" + 0,215 -+ 1,00), (3.20)
a aas paJ.'lPlaJIbeIX CTOPOH
msy = mp S.(0,88058® — 2,163p + 2.43), (3.21)
(pan) [

ife p — ueHTpasibHble YIJBl B PafHaHaX; S — LJIWHA PanuasbHOH
CTOPOHH.

8



3.9. ®opmysabl A BBIYHC/AEHHS CPEIHHX KBAaAPaTHYECKHX noO-
TpelIHOCTeR CTOPOH NPH pajHajbHoM 6asuce ciaefyiollue:

mfés = 4m] sin? % + mgﬁ; mgp =m} + mgﬁ, (3.22)
B KOTODHIX AJ/si Hanbosiee cnaGplX BHEIIHUX CTOPOH
mg ———(0 8864p% — 0,943p + 1,10), (3.23)

Sﬂ( BHelH)

a /11 pajHalIbHBIX CTOPOH
My = mﬁ—:— (0,24008% 4 0,218p + 0,49). (3.24)
dopmyanr (3.20), (3.21), (3.23), (3.24) nonyueun AR UEHT-

panbHBIX CHCTeM, 06pa30BaHHBIX paBHOOEAPEHHBIMH TPEYrOJIbHHKA-

Mu ¢ yraamu or 30 xo 120°.

3.10. [IupekunoHusle yriaul Haubosee canabelX CTOPOH (aHaNOTHY-

Ho opmyse (3.8)) ompenensroTCA C NOTPEUIHOCTSMH:
mg, = mg (0,2386p* —0,971p + 2,06),

Mg, = mg (0, 1456p% — 0,8878 + 1,90),

TAe Mg, H Mg, — CPEeIHHE KBaAPaTHYECKHE MOTPEHIHOCTH AHPEK-
LIMOHHBIX YIJIOB BHEUIHHX H paJHa/bHbIX CTODOH.

3.11. Ilpu ABYX BHEMHHX 6a3ucax, PacnosIoXKeHHBIX CHMMETpHY-
HO OTHOCHTEJILHO APYT APYTY, pacyeT TOUHOCTH CTOPOH NMPOH3BOAAT
no ¢opmyJe

ms = m§,, + ms, (3.26)

rae ms, -~ COCTaBJsIONast CpefHeHd KBaLpaTHYECKOH NOrpelHo-
ctH Haubosiee cimabolt CTOPOHBI, OOYC/IOBJIEHHAs BJHSIHHEM nOrpell-
HocTe# HCXOIHBIX 6a3HCOB.

BesuuuHa ms, , B dopmyse (3.26) Ans BHeIIHHX CTOPOH paBHa

(3.25)

__omy e (L A
M0y = l/(‘+1) +<2 nd-1—i), (3.27)
a aasi paavagbHBIX
n+2 . 2
ms, —mpcosec? n+2 1/1+ 1). (3.28)

BaivsiHMe MOTpeLIHOCTeR YIVIOBHIX H3MepeHHH Ha TOYHOCTb Hau-
6osee caabbiX CTOPOH YYHTHIBAETCs tpopmynamu

. 0,267
1S ey = M5 MSpay = (o 513 + > ) (3.29)

rie p — LeHTpaJbHbl yroa B paguaHax.
3.12. Ecnu Hauaslo KOOPAHHAT COBMECTHTb C LIeHTPaJbHBIM MYRK-
TOM CHCTEMBI, CPeAHHe KBaApaTHUECKHE IIOTPEMIHOCTH KOOPAHHAT
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BHELIHUX MYHKTOB ONpeAeNAIOT NO (opmysaM (3./) H (3.8), B KO-
TOPHIX NOTPEIIHOCTH PajHaJbHbLIX CTOPOH BHIYMC/JEHB Ha OCHOBA-
uuH popmya (3.21) mam (3.24), a MOrpelIHOCTH AMPEKLUHOHHbIX yT-
noB — 1o popmyae (3.25).

Cso600nbie ceTu 6e30UACORANbHBIX HETHLPEXY2SOAbHUKOB

3.13. TlpuMeHenne mpsIMOYTOJLHOH CHCTEMHl KBapTasoB B IpO-
MBIILJIEHHOM H TPaXAaHCKOM CTPOHTENbCTBE CMOCOGCTBYET CO3aHHUI0
reofe3HYecKHX ceTefl B BUAe CHCTeM 0e3QHaroHaJbHBIX IPAMOYIO/b-
HHKOB, B KOTOPbIX JIHHeHHbie H3MEeDEeHHS BLINOJHAIOT MO BHELIHEMY
NEPHMETPy CeTH HJM OTAE/NbHBIX ee OJIOKOB, a YIJOBble — Ha BCeX
NYHKTaXx.

3.14. B cBoGomHo# ceTH 6e€3AHArOHAJbHBIX UeTHIPEXYrOJAbHHKOB
CpeliHHe KBaApaTHYECKHE MOrPELIHOCTH CTOPOH, 06pa3yiomuX BHEIU-
HHH KOHTYp, paBHHI

ms = ms,, (0,643 40,012 (n —2)], (3.30)

ne Iﬂs”’ — CpEAHAA KBaJpaTHYeCKas NOrpeirHocTs CTOPOHBI MOC-
J1e¢ YDABHHUBAHHS CETH, ﬂ'ls"3M — CpelHsisd KBajgpaTHUyeCKas norpeur-

HOCTb H3MEpeHHs JIHHHH; n — YHCJIO CTOPOH MO OCHOBAHHUIO CETH.
st cTOpOH, NPHMBIKAIOIIHX K BHELIHEMY KOHTYPY,

_ 3n—1 |, Bis(n—i) 3
sy = msyy [ ot Sl=dl 2], (3.31)

a AJs BHYTPEHHHX CTOPOH CETH
Msy, = 0,92ms,, (3.32)

rie ms, — CpelHHe KBaJApaTHYECKHE IOIPELIHOCTH CTOPOH, MpH-
MBIKAIOIUX K BHEUIHEMY KOHTYpY; Ms, — CDEAHME KBaJpaTHue-
CKHe IOrpellHOCTH BHYTPEHHHX CTOPOH; [ — HOMep OmpejesseMolf
CTOPOHBI B rOPH30HTAJIbHOM HJIH BEDTHKAJbHOM DALY YETHIPEXYroJib
HHKOB.

3.15. CpenHne kBafgpaTHYeCKHe [OTPEIIHOCTH JAHPEKLHOHHBIX
YFIOB pAacCnpenensioTcsi CHMMETDPHYHO OTHOCHTENbIIO JAalOHAJH
COoeMHSIOUeH HCXOAHBIH NYHKT CETH C NPOTHBONOJIOAKHONK BepuIHHON
kBajgpara. B6aM3M AMAroHan M NOrpPeWIHOCTH MHHHMAMAbHE, & MO
Mepe yaajieHHs OT Hee OHH BO3DacTalOT, AOCTHIast MaKCHMasbHBLIX
3HaueHWH B paiioHe CMeXHBbIX BepiunH ceTH. OnHako AuddepeHnua-
UHsl MOrpelrHoCTed B mpejesiaX CeTH He3HAuHTesbHasl, IOITOMY AJs
BHEWHHUX CTOPOH ¢ TouHOoCcThbio Ro 109 cnpaseanuso

HsMm

my = 1,6mg, (3.33)
a Vi BHYTPEHHUX CTOPOH

Me = 1,4mp, (3.34)
I'e mg — CpEIHSs KBaJpaTHYeCkasm NOTPEmHOCTh HIMepeHHs
yraa.
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3.16. GopMyani 4Jis BLIYMCAEHHS CPEAHUX KBAJAPATHUECKHX [O-
IPEUIHOCTER KOOpPAHHAT NMYHKTOB CBOGOJHOH ceTH 6e3auaroHasbHbIX
YeThIPeXyroJIbHHKOB HMEIT BHI:

m}, = m%[0,643 + 0,012 (n — 2)? i + m} —i:- (0,056i +

+ 1,059, — 0,04)2, (3.35)
m} = m310,643 40,012 (n— 2)*i, + mg—f} (0,056:% +
+ 1,089, — 0,04)2, (3.36)

FA€ iy H iy — HOMep NMyHKTa no ocsaM X ¥ Y cooTBeTCTBEHHO.
®Gopmyanl (3.17) —(3.23) cnpaBenaHBEl NpH YCJIOBHH

mg:S~mg:op.
ITpumenenne ¢opmya (3.30)—(3.36) nosicHeHo Ha puc. 3.

yARRY |
]
8 4
. Z
ip <
‘YCM )
N A

Puc. 3 Csofoanas cetb Gespmaronans-  Puc 4. Teosesanueckas cTpouTenbHas

1BIX YETBIPEXYTOJbHHKOB cetka

TouHOCTD H3MEDPEHHsi 3JieMEeHTOB CBOOOLHBLIX ceTed Geaguaro-
HaJbHbIX YeTLIpeXyroJbHHKOB mpuBejeHa B npuJ. 1. Ilpu ee ompe-
LeJieHBH B KAayecTBe OCHOBBI MPHHAT AOMYCK NOJOXEHHS NYHKTOB
CbEMOYHOro 060CHOBAHHS OTHOCHTENBHO HMCXOLHOTO MYHKTA.

4. CTPOHUTEJIbHbBIE TEOLE3HYECKHE CETKH

4.1. OCHOBHBIM BHJOM reoJe3H4ecKoro 0O60CHOBaHHS NpPH CTPOH-
TeJIbCTBE NPOMBILUJIEHHBIX KOMIIJIEKCOB SIBJAIOTCS CTPOHTE/bHbIE Teo-
nesnyecke cetkd. OHM NPOEKTHPYIOTCS HAa TeHepaJbHOM IJaHe CO-
OpYyXeHHS C yyeToM ofecrneyeHuss MakCHMalbHON COXPAHHOCTH MYHK-
TOB B NPOLECCE CTPOHTENLCTBA.

4.2. CrpouTesbHble reoJe3nyeckie CeTKH CO3AAIOTCH, KaK NpaBH-
J0, nostanydo. CHayajsa pa3BHBAETCH JIOKAJbHAA CeTb TPHAHIYMsd-
uuu. Tunosolt durypoit npu 3TOM SABASETCS reOfe3HYeCKHH ueThpex-
YroMIbHHK HJH HEeHTpaJgbHasi CHCTeMa, PacCMOTPEHHble B pasdeie 3.
3ateM MeXAYy NyHKTaMH TPHAHIYJISIHMH NPOK/JIAJBIBAIOTCS MOJHTO-
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HOMeTPpHYeCKHe XOAbl, 06pasylolie KapKac CeTKH B BMJIe 3aMKHY-
THIX MOJIUTOHOB (CeKLLKH) NPAMOYroJbHOR OpMHL.

[TonoxeHHe NYHKTOB BHYTPH CeKUMH ONpenensieTcss MeTOLaMmH
XONOBLIX W I'€0J€3MYECKHX 3aceuyeK, MHKDOTPHAHIVJSIKH, YeThipex-
YroJbHHKOB Oe3 JHaroHasnef, KOMGMHHPOBAHHBIM CrMOCOGOM H TpH-
JaTepaluy.

Bo3MoxXHO mocTpoeHHe CeTKH B [ABAa 3Tamna, NPH KOTOPOM reo-
Je3HyecKkas OCHOBA CTPOMTEJNbHOH MJIOLIAAKH B BHAE KapKaca CTPOHU-
TEJAbHOR CETKM CO3JaeTci METOAOM TOJNUTOHOMETPHH, a HAeTanNu3a-
LUs ee JOCTHIaeTCs NepeyHcJJeHHbIMH BhIlIe Cnocob6aMHu.

4.3. CtpouTe/ibHble re0fe3HYECKHE CETKH HCHOJb3YIOTCH A M0-
CTPOEHHS AeTasNbHLIX Pa3b6HBOYHBIX ceTell (CTPOUTENbHO-MOHTAMXKHBIX
CeTOK) U B KaueCTBe 0OOCHOBAHUS INPH KPYNMHOMACIITAaOHBIX TOMO-
rpaHUeCKHX CbEMKaXx. B CBfI3H ¢ MHOroleseBbIM HCIOJb30BaHHEM
CeTOK IpPH MX NPOEKTHPOBAHHH CJeAYeT HCXOAHTH M3 YCJOBUS obec-
neyeHHA HeoOXOAMMON TOYRHOCTH B3aHMHOTO IOJIOXEHHSI NVHKTOB H
obecrieyeHuss 3aJaHHOH TOYHOCTH IYHKTOB CETKH OTHOCHTEJbHO
npenmecrsymmeﬁ OCHOBbI MJIH HauaJbHOr'o NyHKTa.

4.4. Ilpu pacdeTax TOYHOCTH MO3TAMHO CO3AaBaeMbiX W ypaBHH-
BaeMBIX CTPOHTENbHBIX TEONe3HYeCKHX CEeTOK HEeOOXONHMO YUHTLI-
BaTh BJ/IHSHHE TOrpewHocTedl NpeRLIeCTBYIOMHX cTyneHe. 3aKoHO-
MEePHOCTb 3TOr0 BJIHSIHHS 3aKJIOYaeTCs B PACNpPOCTPaHEHHHM 3aKOHOB
HaKOIIJIEHHS NOTPeILIHOCTeH KOODAWHAT HCXONHBIX ceTedl Ha mo-
cJelylollHe CTYNEHH, He3aBUCHMO OT MX BHJa M XECTKOCTH, & TaK:Ke
B HCKaXXeHHMH YIJIOB M JIHHUH ceTefl BTOPOro mopsjka.

[Ipr pacyerax TOYHOCTH KOOpAHMHAT

m? == mxfcx ~+ mgam, (4.1)

rae m ~— cpeiHsii KBaApaTHYECKas NOrpemlHOCTb KOOPAHHAT MYHK-
Ta, YUHTbIBAlOUIAs BJKSHHE NOrpelHocTel HCXOAHHX NAHHLIX H 10-
rpeliHoCcTel COOCTBEHHBIX H3MEPEHHH; Mycx — CPeAHssl KBajpaTuue-
CKas NOrpelIHOCTb KOOPAHHAT NyHKTa, OOyC/JOBJIEHHAsi BJIHSHHEM
HCXOAHBIX LaHHBIX; Musy — CPERHSIST KBaADATHYECKasl MOrPEIIHOCTh
KOOPAKHAT IyHKTa, 00YCJOBJIEHHAsi NOTPEIIHOCTAMU COGCTBEHHBIX
H3MepeHHH.

ITpn BelYHCIEHHH cpeRHeH KBaApaTHYECKOH NOTpewHOCTH, o6vc-
JIOBJIEHHOH BJ/IHSAHHEM HCXOAHBIX MAHHHX (Mycx), pacyeTHblil vuac-
ToK (o HaMKpaTyafilueMy OYTH Mepefaud KOODAMHAT) cJeayeT
Ka)X/bii pa3 3aMblKaTh H3 ONpPEAENIEHHOM NYHKTE C BKJIOYEHHEM
(GUKTUBHBEIX H3MEPEeHHH Ha yuacTKe CeTH MJajliero paspsna, BHl-
NOJHAEMBIX C TOYHOCTBIO HCXOXHOH ceTH. Hampumep, cerb, mpea-
CTaBJIeHHasi Ha pHUC. 4, MOCTPOE€Ha B ABa 3Tana: MOJUTOHOMETpHYe-
CKHH XOJ MO BHelIHEMY KOHTYypy — INepBHH 3Tan U 3amojHsoulas
ceTb 6€3AHarOHa/IbHBIX YeThipeXyrojbHHKOoB — Bropo#. [lorpeui-
HOCTb NOJIOXEHHS nykHkra C Ha OCHOBaHHH ¢opmyan (4.1) Gvaer
CK/aJblBaThCsl U3 MOIPEUIHOCTH Ha yuyacTke A—B—C, BriyucaseMoft
no ¢opMmyae mjas NOJHrOHOMETpHueckKoro xona (4.10—4.11), u no-
rpelIHoCTH Ha ydactke B—C, BuiuncaseMoil no gopmyse aJsi ceTH
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GeaanarotanbHbIX YeThipexyroabHHKoB (4.61—4.62). Mcxonubie nax-
Hble B 0OOHX C/yuasX CYHTATCH 6e30MHO0UHBIMU.

4.5. BnusiHHe norpellHOCcTed HCXOAHBIX 0a3HCOB M AHPEKLHOH-
HbIX YI'JIOB 3aBHCHT OT BHZa M KECTKOCTH 3aMOJHAIOWHX ceTeH, Nno-
3TOMY AJIS BBIYHUCJEHHS Mycx B ¢dopmyne (4.1) ncnonniyviics BHI-
paxenus (4.42), (4.45), (4.48), (4.57)—(4.59), (4.64)—(4.68).

4.6. Ilpu ABYX3TanHOM YPAaBHHBAHHH TreONE3HUYECKHX CceTeH

pE=p 4, (4.2)
rac p — cpejliee KBaApaTHYeCKOE OTKJOHEHHE eAHHMIbL Beca MNpH
COBMECTHOM JeUCTBIIH NOTpellHOCTeH W3MepeHui B ceTH 2-ro NOpsAA-
Ka W [OrpellHoCTedl MCXOAHBIX AAHHBIX; p’ — cpefHee KBajpaTHue-
CKOE OTKJIOHEHHE€ eHHHILH Beca, 06yCJOBJEHHOE TOJ/JbKO MOrpeliHo-
CTAMHM H3MepeHHi; u” — cpelHee KBaJApaTHYeCKOE OTKJIOHEHHe,
06yCJIOBNIEHHOE BJIMSIHHEM IIOTPEIMHOCTeH HCXOAHBIX JaHHbIX.

CreneHb HCKaXXe€HHS CPeNHHX KBAJpPaTHUYECKHX OTKJOHEHHH elH-
HHLBI Beca ONpenessieTcsi pa3MepoM, BHAOM M KECTKOCTbIO 3aloJ-
HSIOLLHX CeTel. Tax, B ceTax Oe3xHaroHajbHbIX YeTbLIpeXVIroJbHH-
KOB HCKaK€HHUs CpeaAHUX KBaJApaTHYECKHX OTKJIOHEHHH efUHHUIILl Be-
Ca MakCHUMaJbHbI, a MeX1y pa3MepoM CE€TH H TOYHOCThIO H3Mepe-
HHS YIJIOB Ha NYHKTaX KapKacHo# MOJHMTOHOMETPHH CYLIeCTBYeT
»aBHCHMOCTbD

p” = mg (0,58 -+ 0,07n), (4.3)
rae mg --- CPeIHAS KBaApaTHUECKAas MOrPeurHoCThb H3MepeHus yr-
JIOB B NOJHMOHOMETPHUYECKHX XOAAX; A — YHCJAO CTOPOH MO OCHO-
BAHHIO CEKUHH.

Hns uenoyek MHKPOTPHAHTYJSILMH H FeojJe3HYECKHX 3aceyek

W = mg (0,75 — 0,04n). (4.4)

Pacnpenenenue BesnunHbl p” GJAH3KO K HOPMaJbHOMY, NMO3TOMY
a5 BepostHocTH (0,95 noBepHTenbHBIH HHTEpBAl MaTeMaTHYECKOTO
OXHAaHUAd CPEeAHero KBAaJApaTHYECKOro OTKJIOHEHHS €AHHHLblI Beca
OnpefesseTcsl BbiparKeHHeM

W — 1,96my. < w’ < p” -+ 1,96mye. (4.5)

[TorpelwIHOCTH HCXOAHBIX J@HHLIX BBI3BIBAIOT HCKAaXKEHHS TOPH-
30HTaJbHbIX YIJIOB Ha NMyHKTax 3aNOJHSIOIIUX CeTeH, BEJHUUHBl KO-
TOPBIX ONpenenstoTcs no dopmyJae

8g =’ ‘/—;_/., (4.6)

rae &g -— CpeAHsAs KBaJpaTHyecKas BeJHYHHA HCKaMEHHS YIJIOB;
r — yHcs0 U3OHITOUHLIX u3Mepennit; N — obillee uYHCIO H3MepeH-
ILIX B CETH 3JIEMEHTOB.

INMonpaankansyoe BbipaxeHue B ¢opmyae (4.6) mnst cetH Ges-
JHarOHaJbHbIX YETHIPEXYFOJMbHHKOB MOXHO NPCACTAaBHTb B BHAE
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r

ARSI I I (4.7)

N 2 n 2n?
A5 LENOYEK MHKPOTPHAHTYASILUH
r 1 2
— = = (4.8)

N 3 an '
a A/ reoJe3Huyeckix 3aceuex

r l 3

N 4 + 4n ’ (4.9)
rage 1 — YUCJO CTOPOH MEXIY MCXONHLIMH NMYyHKTaMH (B npoOaoJL-
HOM HampaBJeHHH).

Ha ocuoBanuu dopmyn (4.3)—(4.9) caenyer, uto B cersix Ges-
AHATOHAMbHBIX YETLIPEXYTrOJILHHKOB C YBE/NHYEHHEM DPa3MepoB CeTH
BO3PAaCTAlOT H HCKaXX€HHs BHYTDEHHHX VIJIOB, a B LEAOYKAaX MMKDO-
TPHAHTYJNALUHH M TeoJe3HYECKHX 3aceuek Habmwopaerca obpaThHoe
SIBJIEHHE — C yBeJMYeHHeM IPOTHAKEHHOCTH LENOYeK MeXAY HCXOJI-
HBIMH NYHKTaMH HCKaX{€HUSI BHYTPEHHHX YIJIOB yMEHbLUAIOTCH.

YparHenusi cBizH (4.2) —(4.4) no3BOASIIOT OCYUIECTBJSATL KOHT-
pOJIb KauecTBa HCXOAHBIX NAHHBIX [0 Pe3y/bTaTaM ypaBHUBAHHS ce-
re# crymenss. Ecau cpennee KBagpaTHyecKoe OTKIOHEHHE eAHHHLBI
Beca, MoJyyeHHOe NPH ypaBHUBAHMU CETH, 3HAYUTEJbHO OTJIHYAeT-
¢Sl OT OXHAAEeMOro, BLiuMCAeHHOro no topmyane (4.2), to neobxonu-
MO TepecMoTpeTb KayeCTBO HCXOAHBIX CETEH W NMPOBEPHTb B  NUX
npexkjie BCEro HaJAHYHe CKOMIEHCHPOBAHHBIX NOTPEIHOCTell.

Gopmyant (4.3)—(4.9) monyyeHnl s cekiuMH  KBajpaTHON
GopMBl ¥ CIPABeJJIHBBI NPH yCJAOBHI Mg ip ™ ms:S.

Kapxacuote NOAUSOROMETPULECKUL CETU

4.6. TlonuroHOMeTpHUYECKHE CeTH, pPa3BHBaeMble Ha MNJoLlajxax
[IPOMBIULJIEHHBIX COOPYXEHHH B KAUeCTBE KapKacoB CTPOHTEMbIILIX

Z 14
¢y R A

iz i,z.J

L

Puc. 5. Oapusouysblit 3amKuyThi#t paBio-  Pue. 6. KapkacHasm nosasirosoMerpuyes-
CTOPOHHHUI NONHIOHOMETPHYECKHI XOJ Kan CeTb, COCTOAIIAS H3 ABYX CMEXHBIX
MOAUrOHOB

CeTOK MJIH B KauecTBe CaMOCTOSITENILHOM OCHOBBI, TNMPEACTaB.ICHLI,
KaK I(PABUJO, NONHTOHAMH ITPSIMOYTOJIbHOR HOPMHBI.
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4.7. Ina onpelesieHHs CPeAHIX KBAaApaTHYECKHX NOrpelHOCTef
KOOPAHHAT MYHKTOB OAHHOUYHOTO 3aMKHYTOrO PaBHOCTOPOHHErO mNO-
JILTOHOMETPHYECKOro XoJa npamoyrofbHo# ¢opmbl (pyc. 5), cro-
POHbI KOTOpPOTO MapaJiiejbibl KOOPAHHATHBIM OCAM, PEKOMEHAYIOT-
ca dopMmynbL:

2
m? = mix + m} 57 ( 1,318i, — 0,66 + 0,334;)2; (4.10)

ty

2 2. g2 8% . . 1 \2

mE, = m3i, + m} —‘3—2—(1,318LA—0,66 +0,33— ) , (4.11)

l).
TRe Myp ¥ My,  — CPeAHUE KBaJAPaTHUeCKie NOTPEUIHOCTH MONO-
MEHHA {-T0 MyHKTa MOJIHTOHOMETPHUeCKoro xoaa no ocu X u Y or-
Yy HOCHTEABHO HCXORHOIO; iy H 1y — HOMEp on-

peseasiemoro nyHktra no ocH X u ¥V; § —
AJHHA CTOPOHBI.

i 48. last IBYX CMEXHBIX T[IOJIHIOHOB
<z (puc. 6), BEITAHYTBIX 1O ocH Y, dopMy.anl
ANs BHIYICJAEHISI CPEAHIX KBAaJPaTHUECKHX
NOrpelHocTel KOOpAHHAT MYyHKTOB OTHOCIH-
TEJNLHO OJHOW H3 Y3JI0BBIX TOYEK HMEIOT

BH:
) 2, 2 S o

my = 0,84mgi, + mg — iy; (4.12)
Puc. 7. Kapkacnaa ¢ p-
NOJHrOHOMETPHEeCKAR . ° s St
ceTh, COCTORLIAN H3 ye- m, = 0,84msi, + ms—— iz. (4.13)
THIPEX CMEXHLIX MOMI- Yi ot

FOHOB

4.9. [ns veTnlpeX CMeXHbIX MOMHIOHOB CO CTOPOHAMH. Mapad-
NeNbHLIMM KOPAMHATHEIM OCAM (pHc. 7), Cpeiuue KBajapaTHueCcKue
MOTPEMIHOCTH KOOPAHMHAT NYHKTOB OTHOCHTE/bHO UEHTPaJbHOH Yy3-
JIOBOH TOUKH CJIe[lyeT BLIUKCIAATL N0 GopMyaam:

m3, = 0,65m3i -+ 0,566 ‘f—z i% (4.14)

S (4.15)
o

Dopmyas (4.10)—(4.15) MoXKHO HCIONBLIOBATL AN pacyera
TOYHOCTH YPaBHEHHbIX 3JIEMEHTOB XOAa (moJsuroda) no OAHOM U3
¢FO CUMMETDHUHBIX yactel (ix+i,<0,5n).

Tounoctb hopmyn 5—10%.

4.10. B oTHesbHOM BBEITAHYTOM PaBHOCTOPOHHEM HOJUIOHOMET-
|'HUECKOM XOJle MPH OPHEHTHPOBAHWM €ro Mo OCH OPAHHAT CpPEejHHe
KBaApaTHYECKHe NMOTrPEeIIHOCTH N0 OCH abCUHCC BLIYHCAAIOT N0 (Gop-
MyJie .

s = mﬂ%[(o,no +0,018n) i — 0,82 ‘7] (4.16)

my, = 0,65msiy + 0,566mp

3+ %



a cpeJlHHe KBaJApaTuyeCKHe NMOrpeliHOCTH Mo OCH OpAHHAT

my, = ms l/‘—?—’— (4.17)

rze i — HOMEp MYHKTa B XOA€ OTHOCHTEJbHO HCXOAHO10; # — YHC-
JIO CTOPOH B XOJAE.

B ¢opmyne (4.16) maxcHmanbHOoe 3HaueHHe [ He LOJXHO Mpe-
BbILIATH NMOJOBHHLL f1.

4.11. CpesHye KBaApaTHYeCKHE IIOTPELUHOCTH JAHPEKIHOHHBIX
YTJIOB B MOJIMTOHOMETPHYECKHX XOAaX

1

g = mg V — (4.18)
rAe

Po=P 111 ! , (4.19)

i(n+1—10) | Bi(n1—i)
n(n-+42)

rae P — BeéC Hamepem{oro yraa, NnpH paBHOTOQHle H3MEP€HHEX
NpHHUMaeMbIH 32 €AHHHLY; 1 — YHCJO CTOPOH B XOAe; §{ — liOMep

OUeHHBaEeMOTO AMPEKLHOHHOro yraa.

Hsyxgueyprele zeodeauteckue 3acedru

4.12. [Ipy co3aHuH 3amnoOJHAIOIKX ceTell ABYX(QHTypHHE reofe-
3MYeCKHEe 3aCeYKH MPHMEIIFIOTCH Ha OTKPBHITHIX CTPOMTENbHBIX ILIO-
1aaKax.

Puc. 8. IpyxdurypHule reopesHueckue
3aceukH

Ilenouka ABYXdUrypHBIX 3acedek (pHC. 8) BCTaBJSETCS MeXay
NyHKTaM¥ KapkacHo# cetu. Ha nyHKTax XxopzoBoH JHMHHH (Ha pu-
CyHKe OHa YTOJlleHa) H3MepsloTcs Bce yribl. DBoKoBbe mNyHKTH
3aCeKaloTCs C MYHKTOB XOAOBOH JHHKH.

4.13. B uenouke ABYX(HIYpHBIX 3aceuyek, BHITAHYTOK No ocH YV,
MOJIOXKEHHE NYHKTOB XOJOBOM JIMHHH ONpEeNeNsercsi CO CPeAHHMH
KBaAPATHYECKHMH MOTPELIHOCTAMH:
= ms—?[(o,om — —9'—‘?8—\12 + (0,669 + 0,0117r) i+

m
Xxon

(4.20)

[}

SR—

+ (0,11 —0,015n)

~



1,0457 )
n

Mty = 1~ { (0.0064 — i% -+ (0,00394n* —

—0,05197 + 1,263) i — (0,00207n2 — 0,019n)], (4.21)

rje nn — YHCJIO CTOPOH XOAOBOH JIKHHH MEXKAY HCXOAHBIMH MyHK-
TaMu; { — HOMEpP OUEHHBAeMOro NyHKTa XOAOBOH JIHHHH.

CpenHHe KBajpaTHUYECKHE MNOrpellHOCTH KOOPAHHAT GOKOBBIX
NYHKTOB MOTYT GbITh BBIYMC/EHH 110 OpMYy1aM:

Mg ~m5~[(0 1411 — M)2+<0900+ 3883) i+
0K p n
+(o,17_ O'Z“ )] (4.22)
My, = mg-> l (o,ooso— —‘—O—?“—O—) i* + (0,00236n* —
OK p n
—0,015n + 1,056)i — (0,0018n% — 0,018n)]. (4.23)
4.14. CTOpOHbl XOZ0BOH JIHHUH ONpEne/IsIIOTCS C NOrpelHOCTAMH
1,4774 .
M on = o = [(0,0242 — T2
+ (0,484 4 3,959 ) —(0,14—0 022n)] (4.24)
n

rie { — HoOMep OLleHHBaeMO# CTOPOHHI.

GopMyaa AAsi onpeleNeHHs CPeJHHX KBaApaTHYECKHX NOrpell-
HOCTEH CTOPOH MEXAY BCIOMOraTe/ibHbIMIl GOKOBbIMH NYHKTaMH H
/IS CTOPOH, NMeprneHAHKYJIAPHbBIX XK XOXOBOH JIHHHM, HMeeT BHI:

ms, = /nﬁ——‘?—{(O,ISSO——ﬂ;O—G-)ﬂ + <0,196 +

7,534
+
n

)z-—(O 20 — 0,041n)]. (4.25)
MakcHMaJsibHble MOrPelIHOCTH NpPHHaA/lexaT CTOpOHaM, yAaleH-
HLIM OT MCXOAHBIX NMYHKTOB Ha OJHY 4YeTBEPTb NMPOTHAXKEHHOCTH lle-
NOUKH.
4.15 CpenHue KBajpaTHYeCKHE MOTPelIHOCTH AHPEKLHOHHBIX V-
JIOB CTOPOH XOMOBOH JIMHHM H CTOpPOH, NEPNeHAHUKYJSPHBIX K Heill,
onperensaoTcs no gopmyae

Mo, — mp I_<0,0189 — Lfst

- ) {-(0368+l974)

— (0,04—0,012n)], (4.26)

4 Mexay BCnoOMoraTteJbHbIMH GOKOBBIMHU NYHKTaMH CTrOpDOHbI HMeEWT
CJelyloliHe MOrpelIHOCTH AUPEKUHOHHBIX YIJVIOB
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Ma

- mﬁ((o,0615___’_-17ﬂ"
n

)2+<0259+ 4546)

6ok

— (0,11 — 0,02211)}. (4.27)

MaxkcaManbHbe NOrPEIHOCTH AHPEKUHOKHBIX yTJIOB 1O aHalo-
rHH C MOrpeWHOCTAMH CTOPOH CABHHYTHI OTHOCHTE/JABHO HCXOAHLIX
na YETBEPTb MPOTHIKEHHOCTH UENOYKH.

Dopmyant (4.20)— (4.27) cnpaBelMBE NpU YCJOBMH, eClH | He
npeBbIlIaeT NOJIOBHHEL 71, IPHYEM # MOMKeT H3MEHATbCs OT 5 go 15.
B cayuae opueHTiipoBaHHA Lenouyek mo ocu X B dopMmyaax pocra-
TOYHO MOMEHATb CHMBOJB «Y» Ha «X».

4.16. B 3anonuHfomel ceTH, CO3J4aHHON cnocoGoM AByX(Uryp-
HBEIX TeOfle3HYeCKHX 3aceuek, Haunbosee ¢aabo onpeessiioTcs CTOPO-
ALl MEXKJAY BCIOMOTraTesibHBIMH NMYHKTAMH cMexHbiXx wenouek. Cpep-
HHe KBaJpaTHyecKHe NOrPeuIHoCTH ITHX CTOPOH

MSew = Mrgox ]/‘5’ (4.28)

rae BeJHYHHA My, BHUHCIAeTCS N0 popmyne (4.22).

TOYHOCTb AHPEKUHOHHBIX VIVIOB 3THX CTOPOH XapaKTepH3vercs
NOrpeuIHOCTAMH

b
- V' 2, (4.29)

rie BeJMYHHA My, ~ BLIUNCJAETCH N0 dbopmyne (4.23).

4.17. Tlpn KosuyecTBe CTOPOH N0 XOAOBOH JIHHHM Menbliie 5 nasn
BBIYHCJIEHHA cpemmx Ksanpamqeu{nx HOFP(’UIH’)CT@H JeMeHTOB,
pacloIOKEHHBIX B Cepe/iiHe UEMOUKH, CeLyeT HCNO/b30BATH dop-
MyJIBl:

ms. = mg->(1+ 0,055r); (4.30)
Yixom) p

ms = mp— (0,66 + 0,08r); (4.31)
Yi6ox) P

ms, = mﬁ.g- (0,97 -+ 0,055r); (4.32)

Ma. = mg (0,49 + 0,047r); (4.33)
Yixon)

Mg = mp(1,64 4 0,06r); (4.34)
y(ﬁou)

Mo, = mg (0,77 + 0,033r), (4.35)
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my = % (0,42 + 0,177 + 0,01672); (4.36)

o = M (0,37 4 0,053 4 0,020r%); (4.37)
My gy = mﬂ_j— (0,38 4 0,18~ + 0,016r%); (4.38)
Mg = mﬁ-p“?- (0,96 + 0,10r + 0,017r2). (4.39)

J1151 BBIYMCJIEHHS CpPeAllMX KBAApaTHUYECKHX MOrpellHoCTeM CTOo-
POH, PACMOJNIOKEHHBIX MEXAy CMEMHBIMH UeNnoYykKaMH, MOMHO HC-
110/1b30BaTh BbIpAXKEHHUS!

ms = mg == (1,36 + 0,14r -+ 0,024r%); (4.40)
M p
Mg, = mga (0,40 + 0,257 4 0,023r2). (4.41)

B ¢opmynax (4.30) —(4.41) r — uncsao nyuxkoB 3aceuek, a oc-
TanbHLIC OyKBeHHble 0603HaYeHHS AHAJIOTHYHBI NIPHBEAEHHBIM paHee.

4.18. Pacuer TOYHOCTH KOOPAMHAT MYHKTOB 3alOJHSIOUIHX ce-
reff ¢ yueTOM BJIMAHHMSA NOrpelIHOCTed UCXOAHHX HAHHBIX HEOOXO/IH-
MO BBINOJHATBH COrJiacHo 1. 4.4,

4.19. Bausinve norpemiHocTedl KapKacHOH NOJHiOHOMETPHH Ha
CTOpOHb], NeprneHaiKy/asipHbie K XONOBOH NAITHIIN, Y4iIThIBACTCHA o

dopmye

ms, = s, \/(1 — %)2+ (—‘n-)z (4.42)

rpe ms, — CpeAHAA KBaApaTHUeCcKas MNOrPpewHOCTb KapKacHbIX

CTOpOH; /M, — CPelHAs KBafpaTHYeCKast [MOFpelHOCTb CTOPOH,
NeprnesAHKYASPHbBIX XOAOBOMH JIMHHHU; i -—— YHCJAO CTOPOH B LeNoYKe
o XOAOBOH JIMHHH, [ — HOMEp OUEHHBaeMOH CTOPOHBI.

Jlaa CTOpPOH, DACMOJIOXKEHHBIX B LEHTPe Lelouex, Ha OCHOBAHHUH
dopMyabl (4.42) noayunm

ms = 2 (4.43)

— Ve

Sroil Ke BeJHUYHHe PaBIlbl 1l NOIPEIIHOCTH NEePBbIX CTOPOH XOA0BO#H
JUHHII HE3aBHCIIMO OT YHCJa NMYYKOB 3aceyek B LENOuKe.
BuipaykeHHe QU5 BbIUIICJEHHA CPeAHHX KBaApaTHYeCKHX IHO-
rpCIUHOCTCH CPEAHNX CTOPOH XOAOBOH JIIHHII HMEeT BIA:
ms , == Ms, ( 1,26 — 0,08’1), (444)
Kl
rie n — YUCJO CTOPOH MO XOMAOBOH JIHHIIIL.
HMauenenie morpeliHocTedl MexKay 1epBOH II cpefiHeil cTOpoHa-

19



MH XOJOBOH JHHHH NPOUCXOAHT JHHEHHO, MOITOMY AJas NPOH3BOJb-
HOH CTOPOHBI NMOJYYHUM

ms.=ms,[0,70+ (0,56—0,08n) (i—1) 7 (4.45)
¢ L 0,5n — 1 J

4.20. XapaKTep HCKaKeHHil AHDEKLUHOHHBIX YIVIOB B LENOYKAX
ABYX(PUTYDHHIX 3acCeyeK onpeneasiercsi HefcTsdeM INOTpelwHocTed
HCXOMHBIX AHPEKUHOHHBIX YIVIOB H Ha/IHYHeM HPOAOJIbHBIX [Orpel-
HOCTeff B KOODAHHATAX MCXOAHBIX NMYyHKTOB. Ecau Bausiiue morpeiu-
HOCTeH AHPeKUHOHHBIX YIJIOB yMeHbIUaeTCs MO MePe NMPHONHXKeHHS
K LEHTPYy UeMoyeK, TO NPOAOJbHbIe MOTPeUIHOCTH B KOOpPAHHATaX
NYHKTOB BbI3bIBAIOT Ae®OpPMAILHUH UEMOYeK B IEHTPaJbHOH YacTH,
NO3TOMY MHHHMaJjibHble HCKaMeHHst (NPU YCIOBHM COBMECTHOrO
neficTBHR norpelrHoctedl) GYAYT Ha6u0AaThCs BOJIH3H HCXOAHBIX
NYHKTOB, 8 MaKCUMaJibHble — B CpejHel yacTy.

[Ipu yBenuYeHHH NYUKOB 3acedeKk HCKAXKeHH AHPEKLHOHHDBIX
YIJIOB B LlenOukax IBYX(HMIYPHBIX TeOJe3MyYecKHX 3aceuek Bo3spac-
TarwT.

CoBMecTHOe BJlMsiHHE NOTPeWHOCTeH H3MePEeHHH H MOrpeLIHOC-
TeH HCXOIHBIX CTOPOH BhipaXkaercst gopmyaoit (4.1), B KoTopoit
Myucx BblUHCHAerca no gopMmynam (4.42) — (4.45), a sBesuuuHa
Mysy — 10 ¢opmynam (4.24), (4.25) u (4.30) — (4.32).

Xodossle 3aceuxu

4.2]. Cnoco6 XOROBBIX 3acedek siB/sieTcsl OAHUM M3 HauboJee
NpOCTHIX NPH OnpejesieHHH KOOPAMHAT NYHKTOB CeTell CryuleHHs.
TIpn ero HcmO/MB30BAHMHM KOOPAHHATHI
NMYHKTOB HaXOAATCH H3 ABYX B3aHMHO
NeprneHAHKYJNAPHEIX YIJOBBIX XOJOB,
ONMH M3 KOTOPHIX MNapajJjiesed OCH
abcuuce, JApyrol — ocM  OpAMHAT
(puc. 9). Ha «xaxaoM BHyTpeHHeM
NYHKTE U3MePAIOT He CBA3aHHble MeX-
ny co6o#t yruaibl, 6JM3KHe 110 BEJHYHHE

Pic. 9. Xoxosue 3aceuxH K 180°.

4.22, BenuyuHb TONEPeYHBIX CMe-
IIeHHH TOYeK YrJIOBbIX XOAOB, PaBHble MOrPeliHOCTAM MOJIOXKeHHs
HX 10 OCSM KOODAMHAT, BHuucaaoT no ¢opmyne (4.16). 5

4.23. [Ina BHIYHCJIEHUS CPeLHHX KBAJAPATHUECKHX MOrpeliHOCTEeH
CTOPOH, AJIMHBI KOTOPHIX NMPH 3TOM crocobe ONpelesisiioTCs KOCBeH-
HO, MOXHO HCNOJIb30BATL GOPpMYyNy

m§ = (my, 4 my ) sin*a + (my, + m}) cos* e, (4.46)

rae cpefHHe KBaApaTHYECKHE MOrpeurHOCTH NON0XKeHHA NYHKTOB No
0CAM KOODAMHAT BHUYHCASIOT no opmye (4.16).

Gopmyna (4.46) npu AMpeKUMOHHBIX yriax, paBunx 0, 90, 180
uan 270°, npuHHMAaeT BHA:
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2 2. 2 2 2
m, = me, + me; ms, =my + My (4.47)

a c yueTom [OTpelHOCTeN KaPKaCHBIX CTOPOH
2 2/ i \?
ﬂlsx(y) = Mms [(7) -+ (l — 7) ] -+ 2”1;(”)‘ (4.48)

4.24. PacyeT TOYHOCTH KOODAHHAT NYHKTOB CeTel CrylleHus
C y4eTOM BJIHSIHHS MCXOAHBIX HAaHHHIX HEOGXOAHMO BBHIMONHATH CO-
rsiacHo n. 4.4.

Lenouku muxporpuareyrayuu

4.25. Ilpy co3faHMM 3aNOJHSAIOMWIHX cerefi cmOCO60M MHKPOTpPH-
AHFYASAUMH MEXAY NYHKTaMM KapKacHbHX XOAOB MNPOKNAAbIBAIOTCH
H30JIUT "BaHHBIE HMJM CBSi3aHHHeE ADYT ¢ JADYroM LenoYykKH HpsMo-
yroJibHHIX TPEYTOJIbHHKOB, B KOTOPBIX H3MepsIOT Bce yranl (puc. 10).

&y 7

&

[/
Prc. 10. LlenouKky MHKPOTPHAHCYJISALHI

4.26. Cpeanne KBaApaTHYeCKHe NOTrPeIIHOCTH IONOXEHHS] NyHK-
TOB B lleNOYKe MPAMOYTOJbHBIX TPeYroJibHHKOB, BBITSHYTOH BXOJb
OCH OpJAHHAT, paBHbI

_ s 0,785 \ . -
e, = {(0 016) — == )z + (0,00154n
—0,0562n + 1,00) i — (0,0006r2 — 0,018 + 0,05) | (4.49)
my, = my—>-1(0,0355 — <2142 ) ;2 1 (0,00223n% —0,0918n+
! o | n

+ 1,478) i — (0,0007n* — 0,034n + 0,09)}, (4.50)

rge n — YHCJAO0 onpenenﬂeMblx HyHKTOB B LelOouYKe, [ — HOMEDp OIl-
peneasieMoro NYHKTAa M0 XOAOBOI‘;I JIUHHUHU.

4.27. Ins onpeleieHdsi CPefHAX KBaApaTHYECKHX MOrpelrHoc-
TeH CTOPOH B UeENOYKe NPpAMOYTrOABbHBIX TPEYTOJbHHKOB MOXHO HC-
N0J/Ib30BaTh GOPMYJIHL:

ms, ﬁma—{(o 1009—55?-7—) +<o 283 4 5330 )i +

+ (0,029n ——0,13)‘; (4.51)
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ms, = 0,77mSy, (4.52)

rae ms, W ms — CPeAHHe KBaJPaTHYECKHE MOTPElHOCTH CTOPOH,
napasieqbHbIX OCH OPAHHAT (MPOMEXYTOYHHX) M oOCH abcuuce
(CBSI3YIOLLHUX); N — HYHCJO NPOMEXYTOYHBIX CTOPOH B LEMOYKe; i —
HOMep OLeHHBAaeMOH CTOPOHHI.

4,28. JlupeKuHOHHble YAl CTOPOH B UENOYKaxX MPSAMOYTOJAbHBIX
TPeyTrOJbHUKOB ONPEALNSIOT C NOTPelIHOCTAMH

Mg, = my Ro,oeg?— -‘-lﬁﬁ) it + (0,274 + _341?5_)5 —
v n n
—(0,12— 0,027n)-(; (4.53)
e, = 0,95mq,, (4.54)
rae mqy H max — cpemme KBajaparu4ieckHe UO[‘pemHOCTPl aupex-

ILHOHHBIX YIJIOB CTOPOH, NMapajifielbHbiX OCH OPAHMHAT H aGClHcC.
4.29. Cpeande KBaJpaTHYeCKHe NOTPEUIHOCTH CTOPOH, pacnoJjo-
JKEHHBIX MEXIy ABYMsl CMeXHBIMH LEeNOYKaMH,

ms,, = m )2, (4.55)

rie BeNHUYHHY Mx BBIYUCAAT NO dopMmyae (4.49).

CpexHue KBaApaTHYECKHE MNOrpEUIHOCTH NHPEeKUHOHHBIX YIJIOB
3THX CTOPOH

Mo, = My =72, (4.56)
re BENHYHHY My BBIYHCAAIOT no ¢opmyne (4.50).

dopmynasl (4.49) —(4.56) MOXKHO NPHMEHSTb NPH YHCJEe IPoMe-
JKYTOUHBIX CTOPOH B lleroyke ot 3 xo 15.

4.30. B uenoukax MHKDPOTPHAHTYJSILHK NOTPEUIHOCTH BHYTpeH-
HHUX CTOPOH, BbI3BIBa€Mble MOTPEIHOCTAMH HCXOAHHX 6a3HCOB,
yMeHbLIAIOTCS MO Mepe NPHOMHMKeHHS K LeHTpy Lenodek. Tak,
cpellHHe KBaJpaTHYeCKHe TOrpelIHOCTH NPOMEXYTOUHBIX CTOPOH B
psiZe NPSAMOYTOJBHBIX PAaBHOGENPEHHBIX TPEYrONbHHKOB MOXHO BBI-
YHCAHTL NO dopMmyse

a MOrpelHOCTH CBSI3YIOUIHX CTOPOH
ms, = 0,60ms, (4.58)
rie i — HOMep OlIEHHBaeMO} CTOPOHBI; N — YHCIO NPOMEXYTOY-

HBIX CTOPOH B nemno4yke.
Ecau 8 popmyne (4.57) npuuarb i=0,5 n, To

ms, = S (4.59)
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CoBMecTHOe [feicTBHe NOTPEIIHOCTEH H3MepeHHH MU NorpeliHoc-
Tell HCXOAHBIX CTOPOH Bbipaxaercs ¢opmyJsaoit (4.1), B Kotopoi
Muyucx BBIUHCAseTCss no dopmynam (4.57)—(4.59), a BeaHUHHA My
no ¢popmyaam (4.51)—(4.52).

4.31. 3aKOHOMEpPHOCTH HCKaXXeHHH AUPEKUHOHHLIX YIJIOB B le-
NOYKaX MHUKPOTPHAHTYJNSLUHH aHAJOFMYHBl HCKaXKe€HHSIM AHPEKLHOH-
HBIX YIJVIOB B LENIOYKAX reojie3nueckHx 3acedex (n. 4.20).

4.32. PacyeT TOYHOCTH KOOPAMHAT ONpefesisieMblX NYHKTOB C
YUeTOM BJIHSHMS MOrPelIHOCTed MCXOAHBIX MAHHBIX CJeLyeT BbINOJ-
HSITb COrNACHO M. 4.4.

Yeroipexyeorbruku 6e3 Qua2onared

4.33. Tlpu co3paHuu recae3anuyecKMX CTPOHTEJIbHBIX CETOK CHOCO-
60M uYeTHIpEXYroNbHHUKOB 6e3 nuaroHaneili B Kapkac, ob6pasyeMblii
TOJIMTOHOMETPHYECKHMH XOAaMH JHOO 3aMeHSIOHIHMH KX TreOfesu-
YeCKHMH TOCTPOCHHSIMH, BCTaBJseTCs 3a-
MONHAIOU{asA ceTb 6e3AHaroHaJbHLIX ye-
ThIpeXyroJsHukoB (puc. 11). Cnoco6
ofecrieunBaeT BBICOKYIO TOYHOCTb M MO-
KeT NPHMEHSITECS B Pa3/HYHBIX (PHIHUKO-
reorpathHyecKHX YCJAOBHSIX TIPH MHHH-
MaJIbHbIX 3aTpaTax CPeACTB H BPeMeHH.

4.34. B cnyiowHblx ceTax 6e3auaro-
Ha/IbHBIX YETHLIPEXYTOJbHHKOB JHpPeKLH-

OHHblE YIJIB ONPEAENsnTCS PaBHOTOYHO, _
€CJIH UHCJIO YEeTHIPEXYTOJbHAKOB B  CeTH

ne npesuimaer 25. I1pu Gonbwux pasme-  Pue. 11 C"OCgﬁ uerhipex-
pax HaGilofaeTcsi He3HaumTeNbHas (B YO PHAKOR ok AMETO

npefenax 5%) anddepenurauns mo-
rpelHocTel, NPH KOTOPOH MaKcHMaJbHble MOrpelIHOCTH NepeMella-
IOTCA Ha CTOPOHLI, yRaJIeHHble OT HCXOAHBIX HA OIHY YETBEPTh pas-
mepa CeTH.

HJIH BbIYHC/NEHUA CPeAHHUX KBAaAPATHYECKHX l‘lOI‘peLuHOCTeI:'l AH-
PEKLHOHHbBIX YIJIOB PEKOMEHAYIOTCA POPMYJbl

m, = 0,83p ‘/—[tv— = 0,59 kl - =
14— ——

2m m

30,591,1,‘/ Lt 1 (4.30)
ny ny nxny

rie { — yuca0 HeOOXOAMMBIX YIJIOBbIX M3MepeHUH B C€TH Cryue-
HHfA, PaBHOe YABOGHHOMY KOJHMYECTBY OmnpejesisieMbIX NYHKTOB; N—
YHCJO YIJIOBHIX H3MepeHUH B CeTH, PaBHOEe YYEeTBEPEHHOMY YHCAY
YeTbIPEXYTOJbHHKOB;, B — CpelHee KBaJpaTHYeCKOe OTKJIOHeHHE
eAUHHUBl Beca (CpelHsAs KBaApaTH4YecKas MNOrPellHOCTb H3MEPeHHSA
YrJI0B); £ — YHCJAO HUCXOOHBLIX MyHKTOB; M — YHCJO ONpeAensieMblX
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NYHKTOB; My — UYHCJAO CTOPOH CETKHM 1O OCH aBGCLUHCC; My ~— UYHCAO

CTOPOH CeTKH N0 OCH OpAMHAT.
4.35. Cpennye KBajpaTHUECKHe NOrpeliHOCTH KOOPAMHAT NYHK-
TOB B CHJOWWIHOH ceTH Oe3AMAaroHaNbHbiX YeThIPeXyroJibHHKOB

=1, 1mq—-l/ fy (ny “‘9’ : (4.61)

my, = 1, 1mq s V —’-—‘n"—_—_”—l‘-—)— (4.62)

rje ix ¥ iy — HOMep ONpeAesisieMOro nyHKTa no ocH abcuuce u op-
JAMHAT; S — JAAKHHA CTOPOHBl CTPOMTENHHOH CETKH.

4.36. TOYHOCTb CTOPOH MEXAY CMEXHBIMY NYHKTAMH CTpOHTeb-
HOM CeTKH XapaKTePH3YerTcs JIOrpelHOCTSMH

2 2 2 2 2 ¢
ms, = My, + my w ms, = my +m,, (4.63)
rae ms, H msy — CpeAHHe KBanparHyeCcKhe I[OrPeltHOCTH CTO-
POH, MapajjiesbHblX ocu abcuucc H  OPAHHAT, My My, W My,

my, — CpeAHHe KBaApaTHYeCKiue NOTPeWHOCTH KOODAMHAT i-ro u
j-rO MyHKTOB.

[TorpeuHoCTs CTOPOHB MeXAY JIOOGBIMUH NYHKTAMH CTPOHTENb-
HOM ceTKH onpelensiercs no gopmyae (4.46).

dopmyanl (4.60)—(4.63) obecneynsator TouHocTp 5—10% 1
NpMMeHHMbl s ceTeit ¢ unciaom ¢uryp or 4 go 100. Cern moryr
HMeTb KBA[PATHYIO H NPSAMOYronbHYIO (GOpMY, Kak M ofpaaylollue
HUX 3JeMeHTapuble Gurypsl. Jlas npsMOyrosbHeIX ceTell COOTHOUIe-
HHEe CTOPOH N0 KOOPAHHATHBIM OCSIM JIOJXKHO OBITb He MeHee |:2
HJH He GoJsee 2 : ]

4.37. Pacuetnl mo ¢opmynam (4.60)—(4.63) npeanonarator
6e30IHO0YHOCTb HCXOAHBIX JLaHHBIX, KOTOpble He SBJAITCA TaKO-
BBIMU. BiinsHue norpemrHocTell HCXOAHBIX CTOPOH M AHPEKLHOHHBIX
YIJIOB MOXHO NMPENCTaBUTL B BUJe:

m§ = m§ s, + m3,, (4.64)
rae
mi = ’"g‘, 2 4 (n—i)? 4.65)
S = —a It 1, (4.
a
mg(u) = mz(y)t + mi(y), — 2Ry Meayyr 14.66)

JJisi BHYTPEHHHX CTOPOH

_ S/ i(n—i
ms((l) = 0,44m, > V 1 (4'67)
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a aas CTOpOH OHHpaKJULHXCﬂ OJHUM KOHLOM Ha HCXOAHbLIE MYHKTDI,
— S | -
ms(a):[ __‘/ “n"‘_l‘) J +{m5——i(0,/70+
+0,018n)i — 0,82 |V ~095mu——l/ =)
Jf n—1
X mp - [(0,770 +0,018n) i — 0,82 —‘n—j (4.68)
p

B ¢opmynrax (4.64)—(4.68): ms — cpenHas KBajapaTHdyecKas
MOrpeuIHoCcTb ONpefenseMoit CTOPOHBI, 00yCJOBJeHHA MNOrPelHs-
CTSIMH MCXOJHBIX CTOPOH H AMPEKUHOHHBIX YIJIOB; Msg — Cpel-
HAf KBaJpaTHyecKas NOTPellHOCTb ONpeaensieMOd CTOPOHH, o6yc-
JIOBJIEHHAS TOJNbKO MOTPEWIHOCTSAMH HCXOAHBIX CTOPOH; Mg,
CpefHsAsl KBaApaTHYeCKas MOrpelIHOCTb ONpedenfieMOH CTODOHHI,
06GYyCJIOBJIEHHAST TOJBKO TOIPELIHOCTAMH HCXOHAHBIX NHPEKUHOHHBIX
YTJIOB; 7 — KOJIHYECTBO ONpejesisieMbIX CTOPOH MeXAy HCXORHBIMH
nyuktamu (cdopmyna (4.65)) U KoJAHYeCTBO NYHKTOB (GopMyan
(4.67)—(4.68)); [ — HOMep oOmpenensieMOro 3jeMeHTa (CYMTass OT
HCXOAHOI'O); Ma — CPeluss KBajpaTHUECKas MOrpeurHocTb AHpPex-
IMOHHBIX YIVIOB BHYTDEHHHMX CTOPOH, BHIUHCAsieMas 1o dopMyne
(4.3) (ma~p”); mg — CpelHAs KBaApaTHYeCKas MOrPeIIHOCTb
U3MepeHHs YIVIOB B KAPKaCHOH MOJIMTOHOMETPHH.

4.38. CoBMecTHOe BJAHsSHHE NOrpelIHOCTEH H3MepeHHii H Io-
rpeliHoCTeH MCXOOHBIX LAaHHBIX HA CTOPOHBl B ceTAX 0e3lHaroHalb-
HBIX YeTbIPeXyroNbHHKOB BbipaxKkaeTcs dopmysoi (4.1), B Kotopo#
BeJIHUUHA My BhUMCAseTcsl no ¢opmynam (4.64)—(4.68), a Be-
JIMYHHA Myay — 1m0 Gopmysiam (4.63). TIpn pacuerax cpemHHx
KBaJpaTHYeCKHX MNOTPellHOCTell KOOPAHHAT CJedyeT HCIOJb30BaThb
npHeM, U3JA0XKeHHbIH B . 4.4.

Kombunuposarnnsii cnocob

4.39 Kom6unupoBaHHBIH cnoco6 cozaa-  [x ===
HUsl CTPOHTE/bHBIX CETOK NPEACTaBAsieT Co- ||
Goit coueranne cnocofa ueTHIPEXYroabHu- |
KOB 6e3 gHaroHaseit co Cnoco60M TpHAHIY- /
asuun (puc. 12). Ilpu aTom crnocobe xect- | |
KOCTb CeTH 6e3JHaroHasjbHbIX UYeThipex- | X [
YTrOJIbHHKOB yBeJMuuBaeTcs 6Jjarogaps H3- AN |
OLITOYHBIM H3MEpEeHHSIM JAHarOHaNbHBIX Ha- l: ——
npaBJieHHH, COBNajaloWux AN  KBaapar- [i N
HbIX CeTelt C IJIaBHBIMH AMAroHanaAMuH. IT0
obecneyyBaeT B3aHMOCBA3b CETH B NIPOJAOJIb-
HOM H NONepevyHOM HanpaBJeHHsX. BHyrt-
peHHHe CTOPOHBl B 3TOM clyyae NMONYHaloT CBA3L ¢ BOCEMbIO Kap-
KacHBIMH CTOPOHaMH.

Puc 12 KowouunuposaH-
HBI cnoco6

25



Ha ocroBannn ¢opmysbr (2.6) H36HITOUHblE H3MEDEHHsS yMeHb-
waiT o6paTHHH BeC OLleHHMBaeMblX (GYHKLUHH, CAeLOBATENbHO, OHH
NMOBBILIAIOT TOYHOCTb CETH.

4.40. HM36biTounble u3aMepeHusi NpH KOMOGHHKPOBAHHOM crocobe,
Kak ciaeayer u3 ypaBHeHusi (4.60), oka3piBaloT He3HaUHTeJbHOE
BJHSIHHE HAa TOYHOCTb HUPEKIMOHHBIX YIJIOB, OZHAKO HA TOUYHOCTDL
KOODAHHAT M CTOPOH MX BJMsHHEe CyllecTBeHHO. B cern Gespmaro-
Ha/lbHbIX YETHIPEXYTOJNLHHKOB, B KOTOPOH NOMOJIHHTEJNbHO MpoBeje-
Hbl HabJIOJeHHs] JAHarovAaJsibHbIX HallpaBJaeHHl, COBNajamounx ¢
rnaBHBIMH AHaroHanamu (dopma ceTd THRA NOYTOBOro KOHBEpPTa),
cpefHHe KBaJpaTHueCKHe MOrPeliHOCTH Hanbosee caabblx CTOPOH

mg = mg?s (0,90 — —‘-38—) (4.69)

n
a KoOpAuHAT

My = Mg — (0,63 — -9'—59—). (4.70)
P n
Tie N — YHCJIO CTOPOH MO OCHOBAHHIO CETKH.

Gopmynsl (4.69) —(4.70) MOXHO NPHMEHATb AN CETOK KBaj-
paTHoH QOpMBI NPH YHCJE CTOPOH MO OCHOBAHHIO CETKH OT 2 jo 7.

4.41. PacueT TOYHOCTH KOODAHHAT HYHKTOB 3aNOJHAIOMIKX ce-
Te#l C y4yeTOM BJIHSAHHS NOrpeliHOCTeH HCXOAHBIX AAHHBIX MPOBORHT-
Csl COTJIacCHO 1. 4.4, a A/ pacyeTa TOYHOCTH CTOPOH MOXHO HCNOJib+
30BaThb NPHONIHKEHHYIO POPMYyNy

l 2
ml = - md + mgi_(o_go___l_ﬁs_), (4.71)
2 p? n
raems, — cpenHsada KBaapaTHueckas MOorpewHoCTh KapKaCHOﬁ

CTOPOHHI.

442. Ha ocHoBaHuMM INpHUBEJNEHHHIX B
AaHHOM paspaene (popMmyJs ollpefeneHa Heob-
XOJMMasi TOYHOCTb H3MEPEHHH 3JeMEeHTOB
CTPOHTEJbHBEIX Ie0/1e3HYECKHX CETOK B 3aBH-
CHMOCTH OT uX pasmepoB (mpua. 2). Ilpu
pacyerax KapKacHbBIX IIOJIHTOHOMeTpHuec-
KHX XOJOB 32 OCHOBY IIPHHAT JOMNYCK FHOJIO-
JKeHUs MYHKTa CheMOYHOro 0GOCHOBaHHS OT
HOCHTEJIbHO TYHKTOB CEeTH CTapliero pasps-
p;_— 1”3 Croco numet. Ad» @ Aud CBOGOAHBIX CeTel — OTHOCHTEJDb:
HbX  sethipexyroapuikos ~HO HAUAJIBHOrO MyHKTa. 33 OCHOBY pacue-

Se3 nuaronaseii TOB 3aMONHSIOWKX ceTell NMPUHATH yKasaH-
Hble B Tabauue (cM. MpHJ. 2) cpeaHHe
KBaJApaTHUECKHe NOTPelIHOCTH BHYTPEHHHX CTOPOH.

Juneiinvie weroipexyzonrshuku 6e3 OuazoHasel

4.43. CoBpeMeHHBbIi YpOBEHb CBeTOLAJbHOMEPHOH TEXHHKH I0O-
3BoJIsieT YCNelIHO pemiaTh NpobJeMy JHHeHHbIX H3MepeHni B reo:
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Zle3UYeCKUX CeTfAX, MO3TOMY BO3MOXKHA 3aMeHa YTIJIOBBIX W JIMHEHHO-
YII0BHIX ceTeH JIHHEHHBIMH HOCTPOEHHSMH.

4.44. Tlo TOYHOCTH OMpeleJieHHs KOOPJAHHAT ceThb JIMHEHHBIX ye-
THIPEXYTONbHHKOB NPAMOYroJabHOH dopMmbl (puc. 13), onuparowmwas-
c Ha XKeCTKHH KapKac, 9KBHBAJIEHTHA CHCTeMe BBITAHYTHIX He3a-
BHCHMBIX B3aHMHO OPTOTOHA/JbHHIX TOJHTOHOMETPHYECKHX XOJOB,
B KOTODPHIX

Lot [Py — ()
My, = Ms l/ ) ;;,, O (4.72)

x(y)
rae { — HOMEp OUEHHBAEeMOro NyHKTa; 7. — YHCAO CTOPOH MEXAY
HUCXOAHbBIMH ITYHKTAMH.

4.45. ToyHOoCTh ompenesieHHst AUPEKUHOHHBIX YIVIOB B CETH Xa-
pakrepusyerca dbopMmyo

% o — o]
[ y(x) yln) y(x)
m = Mg v ) g .
%x(v),; S ‘/ e , (4.73)
TAe Mq, w CpeJHsAs KBaJpaTHYECKAasaA MNOTPeIIHOCTb JAUPeKIH-

OHHOTO yrjia CTOPOHBI, MapaJsseabHol ocH X uau Y.
HAns onpefeseHU HCKAXKeHHH TOPH3OHTAJBHBIX YIJOB MOXHO
HCNOJb30BaTh popMyny

mg = —‘/ 'y My — (X)]‘ 4 ey ‘"x(y)—[x(y)] . (4.74)

(x n‘\.(w

KoTopas mpH
ix=iy=—]—lzx———iny=—l—n
2 2 2
ynpoumaeTcss H NpUHHMaeT BUI

my = ms—‘;ﬂ/%. (4.75)

5. AETAJIbHbIE TEOOJE3HUYECKHE
PA3BHUBOYHDBIE PABOTbI

5.1. KauecTBO MOHTaxa COOPHBLIX IPOMBILIJIEHHBIX COOPYMXeHHH
onpejesisieTcsi TOYHOCTHIO I'eOfe3HYECKHX H3MepeRHH, a TaKXe TOY-
HOCTBIO H3T'OTOBJIEHHSI M MOHTa)a CTPOHTENbHBIX KOHCTPYKLHil.

5.2. JleranbHble reoje3nyeckHe pa3GuBouYHble PabOThHI, 3aKJIO-
qapouuecss B NOCTPOCHHH HAa MECTHOCTH IIPOEKTHEIX YIVIOB, JHHHH H
BBICOT, BBIIIOJIHAIOTCS HA OCHOBAHMH: @) yTBEpPXKAEHHOTO reHepalb-
HOTO MJIaHa CTPOSIIIErocsl NPeANnpHATHS; 6) Pa3GHBOYHBIX YepTexed
C yKa3aHWeM NPHUBSA30K K NYHKTaM T'eOfe3HYeCKOH OCHOBHL HJH CY-
ILeCTBYIOWHM KOHTypaM (X [AeHCTBYIOUIMM KOPNycaM MPOMBILLJIEH-
HbIX MPeANPHATHH, HHXKEHePHbBIM COOPYMKEHHSM M KOMMYHHKaLHAM
M T. I.); B) NPOEKTa NPOH3BOACTBA TeOfe3HUECKHX DPaBOT, B KOTO-
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POM pAacKpblBAaeTCs TEXHOJOIHS BHINOJHEHHS AeTa/JbHbIX PasOHBOK
C YKazaHueM HeoOXOAMMOH TOUYHOCTH H3MepeHHH IO OTAeJbHHM
BHAaM PaboT; I') CXeMbl OCHOBHBIX H BCIOMOraTeJbHBIX pa3OHBOY-
HHIX OCeH.

5.3. Pacuer TOYHOCTH ZETanbHBLIX TeORe3HYeCKHX pa3OHBOUHBIX
pa6oT NPOH3BOAMTCS HAa OCHOBE YPaBHEHHH NOrpeIHOCTEH pasmep-
HBIX lleneH Kapkaca NPOMHIUJIEHHOTO 3AaHHS, COCTABJEHHBIX B CO-
OTBETCTBHH C IIOC/JIeA0BATENbHOCTbIO B3aHMHO COMNpPATaeMBIX 3Je-
MEHTOB — KOJIOHH, pureseil, MoAKpPaHOBHX 6anok, depM u T. A

Heo6xonuMass TOYHOCTb JAETaJIbHHIX Da3bHBOYHLIX TIeOAe3Hyec-
KuX paGoT ompejensieTcsi TakXe Ha OCHOBAHHH pacyera YCTOHYHBO-
CTH 3JIEMEHTOB COODYKeHHS.

TouHOCTS NOCTPOCHUR MEXOCEBLLX PA3MEDOs

5.4 TlocTpoeHHe ocell HHMXKEHEPHOTO COOPYXEHHS Ha MeCTIIOCTH
NMPOBOAUTCA C TOYHOCTbIO, ofecmeuHBaiolled co6HPaeMoOCTb CTPOIl-
Te/IbHBIX KOHCTPYKuui. [IpH onpenesieHHH TOYHOCTH reoje3HUecKHX
pa36HUBOUHbIX PAaGOT MCXONHHIMH AAHHHIMH CAYXAT JONYCKH Ha 13-
TOTOBJIEHHE H MOHTaX CTPOHUTENbHBIX KOHCTPYKUHH, periaMeHTHpY-
eMble COOTBETCTBYIOILNMH HOPMATHBHBIMU JOKYMEHTaMH.

5.5. TIpH XecTkoM coefHHeHHMH (epM C KOJOHHAMH B KauecTse
3aMBIKAIOIMKX 3BEeHbeB pa3MepHHIX LeMell NpPUHHMAlOTCA: a) pas-
Mep 3a3Qpa MeXAYy reOMeTpPHYecKOH OCbi0 BepXa KOJOHHBl H TOp-
uom depmbl; 6) pasmep MUIOWIAAKH ONHPaHHA QCPMBI; B) MPOCKT-
HOe pPaccTOsiHHe MeXAy ocsiMu penbcoB. [Ipu mapunpliom THIne co-
eauHeHHs GepMBl C KOJIOHHaMu: a) pasMep 3asopa MeXAy 3akJan-
HBIMH JeTasisiMH B depMe H KOJIOHHe; 6) pasmep mJomIafKH ONHpa-
HUsL (epMBl; B) MPOEKTHOE PacCTOHHe MeXIy OCAMH PesibCOB.

5.6. B cayuae, Korja H3BeCTHH He BCe AONYyCKH Ha IPOHM3BOACT-
BO CTPOHMTE/JbHO-MOHTaXHBIX paboT, ClAefyeT HCMOJAb30BaTh NPHH-
UMM HHUYTOXKHOTO BJIIISSHUS TNOTPELIHOCTEH reoge3nuecKHX NOCTpoe-
Huil HAa TOYHOCTb BO3BENEHHS CTPOHTENbHBIX KOHCTPYKIHH, KOTOPHIil
BbIpaxkaetcst GOPMYyJIOH

Mreog = 0.40mc:p, (5.1)
€ Mreon — CPeAHAs KBajpaTHuecKast MOrPeliHOCTb PasOHBKII
MEeXOCEBOTO pa3Mepa; Merp — CYMMapHas CpelHfifi KBaJpaTHuec-

Kasl TIOrpeLIHOCTb IIOJIOXKEHHS CTPOHTEIbHBIX KOHCTPYKILHIL.

5.7. B kauecTBe THIIOBOH CXeMbl Kapkaca OAHO3TaXHOro mpo-
MBIIIJIEHHOTO 34aHHST NPH pacyeTax TOYHOCTH Pa3BMBKIl MeXoce-
BbIX Pa3MepOB PEKOMEHJYeTcsl MJIOCKasi pa3MepHasi uellb, COCTOSA-
IWasi U3 TPexX 3JMeMeHTOB — HBYX BepPTHKaJbHHIX KOJIOHH W  mepe-
KpuiTHa (6anku, GepMBl) MeXAy HHMH. 3a 3aMbikalolllee 3BeHO
NPHHAMAETCs 3a30p MeXAY IeOMeTPHUYECKOH OCbIO KOJIOHHBI Ha ee
Or0JIOBKE H TOPLOM TepeKPBITHSA.

VYpapHeHue norpenrHocTell pa3sMepHOH LeNH B 3TOM CAyuae HMe-
€T BHI:
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2m} = mi 4 2mj + 2m; + mg + m3, (5.2)
rae m; — CPefHssi KBaJgpaTHUeCKas MOrpPellHOCTb Te0fe3HdecKoro
TIOCTPOEHHUSI MeKOCEBOrO pasMmepa; m, — CPeXHsis KBajpaTHuecKas
MOrPeLIHOCTb COBMEIUEHHSI OCH KOJIOHHBl B HHXKHEM CEUYEHHH C pas-
OGHMBOYHON OCblO; Mz — CPeAHssi KBaJpaTHuecKasi NOrpeuHocTb No-
JIOXKEHNS] KOJOHHB B BEPTHKAJBHON IJIOCKOCTH; /My — CpPeRHss
KBaJ(paTHYyecKasi NOTPElIHOCTb NOJIOXKEHHH TOpLA NEePeKpPHTHA OT-
HOCHTEJbHO OCH KOJIOHHBI Ha ee OroJIOBKE, ms — CpejHsisi KBaapa-
TUYECKasl MOrpellHOCTb LJHHBI NEPEKPHITHS; Mg — CPEAHAS KBaA-
paTHyYeckas MOrPEUIHOCTb BeJeAcTBHe AedOpPMaLHOHHBIX BO3fefCT-
BHIL.

TOYHOCTb NOCTPOEHHSI MEXKOCEBHIX Pa3MepoB  OJHO3TaXKHOrO
60JIbLIENPOTIETHOTO NPOMBILJIEHHOTO 3JaHHsi,  PAacCYHTaHHas MO
tdopmyane (5.2), npusenera B npua. 3.

Yenosvie usmeperusn

5.8. Ilpy nerasbHbIX reoje3n4yecKHx pa3OHBOYHBIX paboTax IUH-
pPOKOe NpHMEHeHHe INOJNYUHJIH CHOCOGB MOJNSAPHBIX K NPHMOYrOJb-
HBIX KOODAHHAT, YIJIOBBIX H JIMHEHHBIX 3acedeK, a TaKXKe CTBOPHbIH
cnoco6.

5.9 Pacuer TOYHOCTH BBIHOCAa B HATypy TOYEK COODYXKeHHMH mne-
peuncJeHHEIMH B 1. 5.8 crnoco6aMH NPOU3BOAMTCA MO QopMynam,
NpHBEJEHHELIM B NPHI. 4.

5.10. Ha TouHOCTb BbIHECEHHS B HaTypy H H3MePeHHsl FOPH3OH-
TaJbHBIX YIJOB BJHSIOT NOrpellHOCTH npH60pa, co6CTBEHHO OTJO-
JKEHHUS yrJjia, NeHTpUpPOBaHHUs Npubopa W BH3HPHHIX Uenell. Popmyna
AJsl BHIYHCJIEHHS cpefAHeH KBaJpaTHUYEeCKOH MOrpeurHoCTH rOPH30H-
Ta/NbHOTO YIrja HMeeT BUA

mg == l/mﬁnc’r + mﬁ.y + mlzl ~+ mi + mg, (53)

rRe mg — CpeAHsii KBaApaTHHeCKas MOrPeWHOCTh MMOCTPOEHIIA HA
MECTHOCTH WJIH HM3MepeHHS TODH30HTAaJbHOIO YIJa; Mumer — CPeA-
HsSl KBaApaTHyecKas INOTPelIHOCTb TOPH3OHTaJbHOro yraa, obyc-
JIOBJIEHHAsi HecOBepIIeHCTBOM npubopa; msy — CPeAHAA KBaipa-
THYECKast TIOTPEIIHOCTh TFOPH3OHTA/NbLHOrO yria, oO6yc/aOBJeHHas
BJMSHHEM BHEWIHHX YCJOBHH, my — CpPeNHAf KBajpaTHyeckas Mo-
FPEWHOCTh COGCTBEHHO OTJIOXKEHHUSI Wi H3MCGpeuus yrJaa;, my —
CpenHsAs KBajpaTHuyeCKas MOrpelllHOCTb TOPH30HTAJbHOIO  VIaa,
06yc/OB/IeHHAs TNOTPEUIHOCTAMH 1lEeHTPUpOBaHus npuGopa; my, —
cpenHAs KBajpaTHyecKas IIOTPelIHOCTh TOPH30HTANBHOTO  VINA,
o6ycJ/IOBJIeHHAst TOTPElIHOCTSAMH LIEHTPUPOBAHHS BH3HPHBIX LeJel.

BrlHeceHHe B HaTypy M H3MepeHue TOPH3OHTa/JbHOTO yrjia MpH
IBYX TOJIOJKEHHSIX BEPTHKANBHOrO Kpyra CONPOBOXKAaeTcs CpeiHeil
KBaAPAaTHUECKOH NOrpelHOCTHIO

Myyer == V' K? + Xz, (5.4)
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rie K — cuCTeMaTHuecKas MOIPeWHOCTb AeJeHHH JHMOa ropH3oH-

TaNbHOrO Xpyra; X -—— nNOrpelIHOCTh TOPH3OHTAJBLHOTO yria, ofyc-

JIOBJIeHHasi HAaKJIOHOM BePTHKaJbHOH OCH BpalleHHs npubopa.
IMorpewsocts X onpejensieTcss H3 BHIPaXKeHUS

X = § (singpctgve —sing, tgva), (5.5)

rie (a, Pc — a3HMYThl HanpaB/ieHHH, OTCYHTHIBAEMble OT BepTH-
KaJbHOH TJIOCKOCTH, B KOTOPOH JIeXKHT HaKJOHeHHas Ha yrou 6
BepTHKaJbHafg OCh BpallleHHs npubopa; va, V¢ — YMIBl  HaKJ/OHA
TpyObl IPA HaBeleHHH Ha ToukH A u C.

Beanunny cHcTeMaTHYeCKHX MOrpellHocTedl JefeHuit JuMOGa ro-
PH3OHTaJNbHOTO XKpyra K ompenensioT no pes3y/abTaTaM HCCJelOBa-
HHH.

Buonsnue BHeWHHX ycnoBui (60KOBOH pedpakuu#, HepaBHO-
MEDHOTO HarpeBaHHs npubopa, BETPOBOH HArpysk# M T. A.) ocnab-
JisleTC NpaBHJIbHOM OpraHusanuei pa6or.

Bennuuna cpexHell KBaZpaTHUeCKOH INOTPEIIHOCTH My AJA CIO-
cofa KPyroBbIX NPHEMOB BHUHCIsIETCA N0 hopmye

=1/ Lt i), (58)

a s cnoco6a MOBTOPEHHUH

my =)/ L L), (5.7)

THe 7 — YHCJIO NPHEMOB; P — YUCAO MOBTOPEHHH; mp — CPEAHsAs
KBajJpaTHYeCKas NOrpeliHOCTb BH3UPOBAHUA; Mok — CPEAHASA KBaX-
paTHYeCKas NOTPELIHOCTh OKPYIJIEHHS] OTCHeTa.

BenuuuHa cpenHeli KBaApaTHYECKOH IOrpelUIHOCTH /Mp BHIYHC-
asetcs no popmyae

My = L » (5'8)

ux

rae vX — yBeJuuYeHHe 3pHTeNbHOH TPYyOH! npuGOpa.
Jlns TeOLONHTOB C ABYMSI BepHbepaMH

Moy =

! 5.9
2 /Q‘ 3 ( . )
rae ¢ — TOYHOCTb BepHbepa.
JILjsi ONTHYECKHX TEORONHTOB

¢
Moy = }/]2- ' (5.]0)

rae f — TOYHOCTb OTCYHTHIBAHHA O JHMOY TODH3OHTAMBHOrO Kpyra.
Cpennas ksajpaTHYecKasi TNOTPEWIHOCTb My NPH BLIHOCE TOPH-
BOHTAJILHOTO YIJIa B HATYpy M IPH ero u3MepeHuu (puc. 14)

=P 2482 ; 5.11
My = e V' sit+s 28,S cos B, (5.11)
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rae e — MorpemHocTs UeHTPHPO-
BaHus TeofOsHTa; So— AMHHA
croponsl AB; S — aanHa cTopo-
Hel AC; B — H3MepeHHOe HJH
OTJIOKeHHOe 3HAaYeHHe TOPH30H-
TaNbHOro yraa.

CpefiHsisi KBaJpaTHYeCKas No-
FPEWIHOCTb /M, TPH  BbIHECEHHI
rOPH3OHTAJIBHOTO yIJa B HaTypy
(cm. puc. 14)

(5.12)
P ) me Puc. 14. Beiitoc ropH30HTaILHOTO yraa
my == —— PR S T I B HaTypy cnoco6oM peayuupoBaHHs
V2 S% S?

NpH U3MeEpeHHH FOPH3OHTAJIBHOrO yrJjia

- ‘/ . (5.13)

rie e, — MNOFPeWHOCTb> PeRYKUHH BH3HPHHIX Lejed; mgy — cpel-
Hfil KBajpaTHYecKas MOTPEWIHOCTb (QUKCALHH TOYKH (mpua. 4,
Tabsa. 7).

5.11. TIpu BblHEeCEHHH TFOPHM3OHTAJbBHOrO yria crnoco6oMm peny-
uupopanust (cM. puc. 14) ero cpenHsia KBaapaTHuyecKas norpei-
HOCTb BBIYHC/fIETCA 0 popMyJIe

2 2

my =V m}. +mds, (5.14)
rae mg> — CPeAHSS KBaApPaTHYECKasi MOTPEUIHOCTb H3MepeHHS yr-
na P/, onpegeasiemas no ¢opmyne (5.3); map — cpeldHss KBajapa-

THYeckasi MIOTPellHOCTh OCTPOEHHS yraa Af.
Ilnsi BBIUHC/TIEHHS BEJNMYHHHL Map B ¢opmyne (5.14) ucmosnsy-
erTcst

mAﬁz—-l/mq

rie mg, — CPeAHsisl KBaJApaTHYeCKas NOrPelIHOCTh OTNOMXKeHus AJH-
HH TIePIIeHAMKYJSpa ¢, mg — CPelHsAs KBagpaTHyecKas NOTpell-
HocTb nocrpoenusi yrna AC’C (cm. puc. 14).

ms, (5.15)

Junelinole usmepenusn

5.12. BelHOC AMHHH B HATYpy 3aK/IO4aeTcsl B OT/IOXEHHH Ha
MeCTHOCTH NPOEKTHOrO PacCTOSIHUS, UCIPAaBJIEHHOrO MONPaBKaMH 3a
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KOMNapHpoBaHHe MepHOro npH6opa, ero TeMmNepaTypy II HAaKJOH
MecTHOCTH. [lepeyuciienHble NONPaBKH BBOASTCS B NPOEKTHYIO AJIH-
HY C O6paTHbHIM 3HAKOM 11O CPaBHEHHIO C MONPaBKAMH, BHOCHMBLIMH
C NepPexXOAOoM OT HAKJIOHHOTO PAcCTOSIHHA K FOPH3OHTaJbHOMY MPO-
JIOXKEHHIO.

5.13. OTaoXeHue JHHHH JIEHTOH HAH DyJeTKoH CONpOBOXAaeTcs
CPellHel KBaAPaTHYECKOH NOrpelIHoCcTbio, BHUHCAIEMOR 1O HOpMy-
Je

5 S
ms = l/ (i + M + 7)o o+ (Mgt i miy-+mE) =,
(5.16)
a IS MOABECHHX MEPHBIX MPHGOPOB

2 S2 S
mg —_—]/(mf“ + mz'ra + Myar -+ mge'rp) m +(mih +m%t‘}‘m3¥r)—"y

(5.17)

rae [ — gauHa MepHoro mnpubopa; S — AJNHMHA JIMHHH, Max —
CpenHssl KBaADaTHYECKasl NOrPEIIHOCThL OnpedeseHHss NONpaBKy 3a
KOMIIapHpOBaHHe MEpPHOro mNpHOOpa; Mepy — CPeAHSASt KBaApaTH-
YecKas MOrpelllHOCTb, BhI3blBaeMasi YKJOHEHHeM MepHOro npubopa
OT CTBOPA JIMHHH; Mgar — CPeAHAA KBaApaTHyecKasi MOrpellHOCTb,
BhI3bIBaeMasi HeMOCTOSHCTBOM HAaTAXKEHHS MePHOro mpHEOpA; Mligerp
— CpelHsisi KBajpaTHuecKas MOrpelIHOCTb, O6yC/IOBJIEHHAs BJHA-
HHeM BeTpPOBOM Harpysku; m; — CpelHfis KBaApaTH4Yeckas mo-
IpelIHOCTh, BHI3BAHHAS HEPOBHOCTAMH MECTHOCTH; Max — Cpel-
HSAA KBaJpaTHUeCKast NOTPeIUHOCTb ONpejieleHusi NONpPaBKH 3a Ha-
KJIOH MECTHOCTH; My, — CPeRHsIS KBajpaTHuecKas [OrpeliHoCTb
onpefesieHHs NONPABKU 32 TeMmepaTypy; Mor — CPefHss KBajapa-
THYECKasl NMOTPELIHOCTh CHSATHA OTCYETOB (415 MOABECHBIX MEPHBIX
npH6opOoB).
TTorpemHoCTs 32 HECTBODHOCTb Mcrs BHIUHCASIOT 110 hopMmyse

e? -
My = a1 » (D. 18)
rpe &€ — OTKJ/IOHeHHe KOHIOB JIEHTbI OT CTBOPA JIHHHH.

Haa  onpeneseHHss cCcpelHeil KBaApaTHYeCKOH MNOrpeliHOCTH
Mgar JHHEMHBIX H3MEPEHHH, BHIMOJHEHHBIX JIEHTOH H DYJIeTKOH, HC-
NOJIL3YETCs1 BbhlpaXKeHue

!
Myar == Apl'z;» (5 19)

rae Ap — pasHOCTb 3HAuYeHHH CHUJIbl HATSKEHHs JIEHTbl MPH KoMma-
PHPOBAHHMH H U3MEPEHHH JIMHHH, ® — IJIOWAAb NONEPEYHOro ceye-
HHUA JIeHTH; £ — MOAy/b ynpyrocTH MeTaJsJia JIeHTHI.

[nsi noxBecHBIX MepHBIX NPHUGOPOB IOTPEMIHOCTb Mimar ONpeje-
Jasiercst o popmyae

32



ol P23 -
Mygr = | — + ——=—) Mg, 5.20
1HaT ( ) 12F3) F ( )
rfie ¢ — PacTAXeHHe eAWHHUbl MJIUHB MepHOro mpubopa nom Aei-
ctBHeM coOcTBeHHOro Beca P; P -— Bec efuMHULIBI MepHOTO npuGo-
pa; F — cuna HaTsXeHWs MepHOro mnpubopa; mp — CPeAHAs
KBAJApAaTIYeCcKast MOrPelUHOCTb HATSKEHHsE.

Jlns BBUKC/JEHHS CPeAHEeHd KBaJpaTHYECKOH  MOTPelIHOCTH
Mgerp HCTIONBb3YeTCS OpMyna

Q4

Mperp = —271:7 , (5.21)
rae Q — cHua Betpa.

Cpennsas xBajpaTH4YecKas NOrpPelIHOCTb My, BBIYHCAAETCA IO
¢opMysaM: NPH H3MEDEHHH NpPeBHILIEHHH A MeXAYy KOHLAMH Mep-
Horo npubopa

Mpp == LA i My, (5.22)
14 213
TAe my — CPEeAHAs KBajJpaTHyecKas IMOrPEWIHOCTb ONpelefeHus
NpeBbILeHHH.
[Tpu H3MepeHHH YIJIOB HaKJOHA v
Man = Lsinvmy, (5.23)
rae my — CpeaHsas KBajparHdiecKass INOrpeulHOCTb H3MepeHHs yr-

JIOB HaKJiOHa.

Cpeﬂﬂﬂﬂ KBajpaTyyecKas NOTrpellHOCTb NONPABKH 3a Temhepa-
TYPY

Myt = alm,, (524)
TAe oo — KOSq)(pll].LHeHT JIHHEAHOro pacluupeHus JieHThl, m; — Cpen-
HAA KBaApaTH4yeCKasa MNOIrpeliHOCTb OnpejenieHHs TeMIilepaTypbl IpH
H3MepeHHaX.

Puc. 15. BolHoc B HaTYpy ANMHBE JHHHK H— =
cnoco6oM pesylUHpoBaHHs A ’ '

Ilpu BblHECEHHH AJIMHBI JIMHHH B HATypy Croco60M peayuHpo-
BaHHUsl, KOTAa NPUOIHKEHHO OTJOMEHHast Ha MECTHOCTH IJIMHA JH-
uu AC’ (puc. 15) uamepsieTcss ¢ HeO6XOAKMOHM TOYHOCTBIO, a 3aTEM
JONOJIHSIeTC A0 NpoeKTHoro 3HaveHus AC maawm orpeakom C’C,
ee CpelHsist KBajpaTHYeCKad MOrPelllHOCTb HAXOJHTCS U3 BHIpaxe-
HHSA

ms = l/mf + ms, (5.25)

Toe m, — CPeAHfs KBajApaTHuecKas NOrpelllHOCTb W3MepeHus NJu-
Hel auHun AC’, BmuucasieMas no ¢opmynam (5.16), (5.17); my —
CpelHAs KBajpaTHUeCKas NOrPeLIHOCTb OTJOoXeHHsi oTpeska C’C.
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[Mpubauxennas naunHa auHuy AC’ OTKAaAbIBAeTCs B HaType,
Kak npaBusio, 6e3 yyera MONPaBOK, MepeyHC]eHHBIX B 1. 5.12, mo-
3TOMYy BeauuuHa aomepa C’C paBHa pa3HOCTH MeXAY NPOEKTHHIM
pPacCTOsiHHEM H OPH30OHTANBHEIM npodoxenuem aunnu AC’.

Beiroc NPOEKTHbLX OTMETOK

5.15. PacueT TOYHOCTH AeTajJbHHIX BBICOTHBIX MOCTPOEHHH MPO-
H3BOJAUTCA Ha OCHOBe yDaBHEHHMH IOrpelUHOCTEH Da3MepHbIX Lenei
Kapkaca NpPOMBIIUIJIEHHBX 3JaHuH. B kauyecTBe 3aMmbikaloulero sse-
Ha BLICOTHOH pa3MepHONM LEeNH NpPUHHMaeTcs AOMYCK HAa OTKJOHEHHE
OTMEeTKH MOoc/TefHeHd 3aMbiKalolled KOHCTPYKUHH OT NPOEKTHOH HJIH
HOMYCTHMAash Pa3HOCTb OTMETOK JABYX CMEXHBIX KOHCTPYKUHI.

ITpnmepbl cocTaBneHHs ypaBHeHHH NOrPEWIHOCTEN NpPUBEAEHB
B npuJ. 5.

5.16. Ilpu nonyyeHuH B pacueTax TOYHOCTH MaJbiX TPYAHOLO-
CTHXXHMBIX JONYCKOB NpPEAYCMaTPHUBAIOTCS  JONOJHHTEJNbHBlE MO-
CTPOEHHS JIOKAJbHHX ceTelf Ha MOHTAXXHHIX ['OPH30HTAaX, NPH CO34a-
HHH KOTODBIX 3a OCHOBY NpPHHHMaercs HauboJjee MKECTKHH IOMYCK
Ha 3TOM ropu3oHTe. IIpn 3TOM Ha3zHauaeTCsi OAHH HCXOAHBIA perep,
OTMeTKa KOTOpOro olnpeaensieTcs ¢ JBYX PenepoB OCHOBHOrO MOH-
TaX@HOI'0 TOPH3OHTA.

5.17. Haubosee XecTKUM AONYCKOM HA OCHOBHOM MOHTA3XHOM
rOpH30HTe, KaK NPaBHJO, ABNSETCS AONYCK Ha OTKJOHEHHe Omop-
HBbIX NMOBEPXHOCTEH KOJOHHB! no BuicoTe. COOJIOfEHHE 3TOrO Aomyc-
Ka OTHOCHTEJbHO OJHKaMllero pemnepa HAH OTHOCHTENbHO ONOPHBIX
IIOBEPXHOCTEH CMEXHBIX KOJIOHH CJelyeT CUMTaThb AOCTATOYHBIM.

5.18. TlnoTHOCTH BBICOTHOrO
06GOCHOBaHHA HOJXKHA obecreyu-
BaTbh BHIHOC OTMETKH IPH OJHO-
KpPaTHOH nocTaHoBKe npubopa.
[TpoekTHass oTMeTka nepegaet-
ci Ha TOYKY cnocobom ropu-
30HT2a HWHCTPYMEHTa HJH Cnoco-
6OM TNPOEKTHOTO TPEBLILIEHHS
(puc. 16).

5.19. Cpennssa KBaapaTHuec-
Kasi TMOrpellHOCTb  BBIHECEHHS
Puc. 16. Bhimoc npoekTHoi OTMeTkH IIPOEKTHOH OTMETKH B HaTypYy NipH

B HaTypy OLHOKDAaTHOH TNOCTaHOBKe MpH-
6opa BhIYHCAsETCH MO dopmyne

m, =V mb 4 m? 4 mk 4 m?+md, (5.26)

THe Mg — CPeNHAs KBaipaTHYeCKas NOrpelliHOCTb OTMETKH HCXOU-
HOrO NMYHKTa BBICOTHOrO OOOCHOBAHHS; Mg — CPEAHAR KBaJpaTHuye-
CKas TOTPElHOCTb OTCYeTa MO pelKe, YCTAHOBJIEHHOH HA HCXOJAHOM
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NYHKTe, My — CPEJiHsAs KBafpaTHYeCKasi MNOrPELIHOCTb YCTaHOBKH
pelikH Ha TNPOEKTHBI# oTcueT b, m; — cpelHss KBajJpaTHYecKas
NOTPEUIHOCTh TNpEBHILEHHs, OGYCJOBJIEHHASI HemapaJJelbHOCTbIO
BH3HDHOH OCH TPYOhl HMBENHPa M OCH €ro LHJIHHAPHYECKOTO YpOB-
Hi; mg — CPeAHsSs KBaJApaTHYecKasi MOrPEUIHOCTb (HKCAUHH NpoO-
€KTHOH OTMeTKH (TabJ. 7, npui. 4).

Bennuunn mg 1 my B dopmyne (5.26) paBHbI

2 2 2 2
mg = V my + Moz + My + my y, (5.27)
rae my — CpelHsisl KBafpaTHYecKas IMOrPeLlHOCTh OTCYeTa BCJel-
CTBHE HETOYHOH YCTAHOBKH YPOBHSI B HYJbNYHKTE, Morc — CPed-

HSS KBaApaTHYeCKast NOTPelIHOCTh OTcueTa, OOYCJOBJEHHas He-
TOYHBLIM ONpeJeJIeHHeM AOJH AeNeHHs] PeHKH; My — CPedHss KBaj-
paTHYecKas MOTPeLIHOCTb OTCYeTa, OGYCNOBJIEHHAs NOTPellHOCTAMH
HaHeCEeHHs Je/IeHHH peiiKkHu; Mgy — CPelHAsT KBajJpaTHyecKas Mno-
rpelHOCTb OTCYeTa, OOYCJIOBJEHHAS! BJHSHHEM BHEWHHX YCJOBHI

[nsi BHIYMCAEHHS cpelHeH KBaJpAaTHUECKOH [OTPEWIHOCTH My
C/leayeT MO/Ib30BaThCst GOPMYNaMH:

AJI IPOCTOrO YPOBHS

m,=5¢"S. 107" (mm); (5.28)
LJ5 KOHTAKTHOT'O YPOBHS
—4
my = 1,57"S - 107" /Mm); (5.29)
IJ1sT KOHT@KTHOTO YPOBHS C JIYNOit
my = 1,57 =S~ 107* (mw), (5.30)
Un
rge t” — leHa AesleHHs YPOBHS HA 2 MM; S — pacCTOsiHHe OT HH-
Beanupa Ao PeHKH, M; pX — yBeJH4YeHHe JyMbl.
BennunHa Morc HAXOAUTCS H3 BHIPaXKEHHUS
More = 0,03¢ + 0,2 — (um), (5.31)
v
rae ¢ — lleHa HaWMeHbLUEro JeJIeHHsl pPelKH, MM; UX — yBesHye-

HHe 3pHTeNIbHOH TPYObl HUBEJHPA.

ToyHOCTb HaHECEHHS CAHTHMETPOBHIX JeJIeHHH Ha TpeXMeTpo-
Bble LuauleyHble DeliKH XapaKTepH3yeTcs cpeAHeH KBaJpaTHYeCKOi
MOTpelIHOCTbIO Mey, PABHOH

Mey = + 0,3 — 0,5 (mm).

BivsHHe BHEWIHHX YCJOBHH (Tem0BOro BO3AEHCTBUSA Ha HHBE-
JHup, pedpaklH, BepPTHKAJbHBIX NepeMellleHHA LITaTHBA M T. 4.)
MOKeT ocnabHTbCA NPaBHABHON opraHusanueil pa6or.

BennunHa cpenHe#t KBaApaTHYeCKOH NOTPELIHOCTH m, onpehe-
asercs no ¢opmyJe
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m, = (sa—sn)% (vv), (5.32)

rie S; u Sy — PACCTOAHHUS OT HMBeNMPAa A0 3afiHedl M TepeaHeR
peek; i — Yron MeXJAy BH3MDHOH OCbl0 TPYGBH W OCbIO LHJIHHIADH-
4eCKOro ypOBHS.

IIpn HHBesMpOBaHHH
u3 cepeaunsl m;=0.

5.20. OT™MeTKH Ha co-
OpYyXKEeHHe HJH Ha JHO
KOTJIOBaHa IepejalT C
TTOMOH1bIO MOABECHBIX PY-
JIETOK HJH NPOBOJIOK
(puc. 17).

CpenHsia  KBaApaTu-
Yyeckas NOrPeLIHOCTDb TNe-
Puc. 17. Ilepenaua OTMeTKM Ha AHO KOTJIO- pelaun MPOEKTHOH OT-

Balla ¢ MOMOLLbIO NPOBOJIOK HJH PYJEeTOK mMeTkH TOuKH C B 3TOM
cjayyae paBHa

m = V-mg + mj 4 mj + m} + mj, (5.33)
rae m; — CpedHAs KBaJpaTHYeCKas NOTPelIHOCTb Iepejaiyu OT-
MeTKH OT HCXOJHOTO MYHKTa Ha pyJeTKy (MPOBOJIOKY); my —Cpen-
HASl KBajipaTHYecKas IOrPEUIHOCTb Nepeflayd OTMeTKH C pYJeTKH
Ha Touky C; my — CpelHsis KBaAPaTHUECKasl IOrPelIHOCTb AJIHHB
pyJeTKn (IPOBOJIOKH) B MHTepBaJje Mexay Toukamu C’ u D.

Benuunusr m; 1 my B dopmyne (5.33) Haxomar no ¢opmyJe

2 2 2

my =V m2 o miyn 2, (5.34)
rae mg — CpefHsis KBaJpaTHdecKas NOrpelliHOCTb OTcYeTa IO peli-
Ke; Mpyn — CPEAHAS KBaJpaTHueckas NOrPellHOCTb OTCYeTa IO py-

JIeTKe.
Cpeausisi KBagpaTHUECKasi NOTPELIHOCTb Mpyyx PaBHA

Myys = Vmgz/ + mgrc. (535)
rRe BeNMUHHY my HaxoaaT mo dopmynam (5.28)—(5.30), a More

no dopmyane (5.31).
Cpennss KBagpaTHUeCKas NOTPEWIHOCTb M PaBHa

/
m ="/ Q’T—dl (my + mie + mbp + M), (5.36)

rae | — pnuMHa pyJaeTKH (NPOBOJIOKH); c—d — JJMHA ydacTKa py-
JeTkH (npoBosioku) Mexay ToukamMu C” m D (cm. puc. 17); myx—
cpeaHsiss KBajpaTHYeCKasi MOrPelIHOCTh KOMIIAPHDOBAHHA PYJETKH
(1IpOBOJIOKH); M a¢ — CPEeNHAs KBaZpaTHYeCcKas MOTPEIHOCTb Ofl-
pelenesHst NMONPaBKH 3a TeMNepaTypy pPyJeTKH (NMPOBOJNOKH), Bbl-
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uHcaaemas 1o gopmyae (5.24); map, — cpeAHas KBajpaTHyeckas
NOrpellHOCTb HATAXEHHUS PYJIeTKH (IIPOBOJIOKH); Mors — CPEAHSSA
KBajpaTHYeCKast NOTPelIHOCTb, O6YCJIOBJIEHHAs! HECOBMajeHHeM py-
JeTKH (NPOBOJIOKH) C OTBECHOH JIMHHEI.

CpenHsii KBajpaTHUeCKas NOrPEWHOCTb Map, HOJXKHA BbIUHC-
AATHCA N0 opMyne

[
My, = —— m,, 5.37)
Ap Eo P ( J
rae | — pnauHa pyaetku (mpoBonioku); E — MoOAyJdb YNPYTOCTH
(mast crann E=3X10° xr/cM?); @ — mJoLiafb NONEPEYyHOro ceye-
HHSL PYJNCTKH (IPOBOJIOKHM); mp — CpeldHss KBaApaTHyeckas MO-

TPEUIHOCTh ONPEeAeNeHHsl CHJBl HATAXEHHs NPOBOJIOKH).
s BbIUHCJEHHSI CPelHeHl KBaADaTHYECKOH MOTPEWHOCTH Morg
HCTIONB3YETCS BHIpaXeHHe

K2
TR (5.38)

Moy =

rae K — rOpH3OHTa/IbHOE DacCTOSIHHE MEXAY HHXKHHM KOHIOM
pyJeTKH W OTBGCHOH JIMHUEH, NMpOXoislueil uepe3 BEPXHHH KOHeLl
PYJETKH (I1POBOJIOKH).

T3
e { ,
0/1/ p ¢

Wats /
L35
A ¢ )
Puc, 18. Tepenaua otmerku na coopy-  Piic. 19. INepenaua npoekTHOii OTMeTK
JKEHHEe OAHOCTOPOHHHM TPUFOHOMETPH-  OLIOCTOPOHHHM  HHBEJHPOBAHHEM  C
YCCKHM  HIIBEJHPOBAHIICM ABYX HCXOAHBIX TYHKTOB

5.22. Ilpu nepenaye OTMETKH OJAHOCTOPOHHHM TPHrOHOMETpHUeC-
KHM HHBesnHpoBaHueM (pHc. 18) cpeiaHIOl0 KBaapaTHYECKY MO-
TPELIHOCTh llepeflauyt onpeaensior no popmyse

2 n12

my = ‘/tgz ol + = T8 b m? o ml 4 m, (5.39)
costa p

rie o — YroJ HakJ/oHa; d — FOPH3OHTAJIbHOE PacCTOsHHe MeKAY

ucxonnoit Touxkoit A u Toukoit C; mg — cpelHss KBajpaTHYeCcKaA

NOTPEIIHOCTL ONpejesieHHs PacCTOSHHA d; mg — CPeAHss KBail-

paTHuecKas NOTPEIIHOCTL M3MePeHHs YIJla HaKJOHa a; m; — cpel-
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Hs KBaapaTHueckas MOTPelIHOCTh H3MepeHHs BLICOTH mnpubopa;
m, — CpelHssl KBaApaTH4YeCKas NOrPeIIHOCTb ONpeeJEHHS BbICO-
Thl HaBeAeHUs.

Ecnan u3MepsieTcss HaKJIOHHOe pacCTOsIHHE S MeXAYy HCXORHOi
Toukoit A u Toukoii C, To ¢opmyna (5.39) npuHuMaer BHX

2
mn

ny, = ‘/sin2 am? -+ S? cos?a ‘: 4 m24md4 mg,. (5.40)
I3

5.23. Tlpu nepepaue NPOGKTHO# OTMETKH Ha TOYKy C OAHOCTO-
POHHIIM HHBEJHPOBaHHEM C JBYX HCXOAHBIX NYHKTOB (puc. 19)
CPeAHIO KBAAPATHYECKYIO MNOTPEINOCTb My CACAYeT BHYUCIHATH
no gopmyane

B

B
my =1/ (Y + lletg va —clg (kv PHete(y + )| +
... , (5.41)

2 2
LMy 4 Ma

2 2 2
o Sntow pt +m; +my + my

TAe ¢ — AJHHa 6asuca; y; M y; — TOPH3OHTA/bHBlE YIrAH MeXAy
m,
6a3icom H HampaBJeHHAMHM Ha Touky C;—

— OTHOCIITeJIbHAA

MNOTrpeIIHOCTb H3MEDEHHS AJIHHDBL Ga3muca, m, — CpeaHsad KBajapaTH-
HeCKasad NOrpeurHoCTb H3MEpeHHs TOPI3OHTAaJNbHbIX YIVIOB yp Il Ya.



[1puroxcenue |

XapaxkTepucTHKa TOUHOCTH CBOGORHBIX ceTel
6e3nuarona,nbnb|x HeTbIPEXYTr0JIHHHKOB

Ta6bnauua i

m HIS ms .
-—?S— mg neXn, Syp .%
S =100 m
1:50000 4 ITxn 1:67000 1:25000
1:25000 8 6X6 1:36000 1: 19000
1:10000 20 3x%3 1: 15000 1: 11000
1:5000 40 2% 2 1:8000 1:6000
S =200 M
1:50000 4 6X6 1:72000 1:38000
1:25000 8 3x3 1:38000 1:30000
1:10000 20 2x2 1: 15000 1:12000
S =400 m
1:50000 4 3x3 [: 76000 1:57000
1:25000 8 2%2 1:39000 1:31000

3 1 péx Meyayiye. PacueT BLITSHVTLIX NPAMOYrofibHLIX ceTell BHNOAHAIOTCS N0 ¢GopMyJsiam
.17)—(3.23).

Tpunoscenue 2

Heob6xoanuman TOYHOCTL M3MEPEHHUH NMPH AOCTPOEHHK
CTPOUTCABHBIX TEOAE3UYECKHX CEeTOK

Ta6auna 2

Cpeasast KBaApaTHYeCKas NOrpeiiHocTbh H3MEPeHuA
KapKkacuas nonurosomerpus YroB sanonmsowAK cereRt
” Mme Paamep
mg CeRUMH 1:50 000 1:25 000 1:10 000 1:5 000
S n,xXn o
1 I 2 3 4 5 [ 7

Bud xapkaca — oQuHodnbil noausoHoMempudecKuil xo0

3 ]1:75000 | 9X9 0,8” 2,1 5,6” 11,3"
1,4” 3,5” 9,3" 18,77

1,8" 4,5" 11,9” 23,9"

2,3 6,0” 15,7" 31,6"

4,5" 101" 26,3” 52,6”

5 11:50000 | 5x5 3,17 9,1” 18,3"
— 5,5" 13,3" 26,8’

— 6,8” 18,4" 39,4”

7,.8" 22,0” 44 6"

- 10.7" 29,5" 80,6”
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ltpudovvlmennte taw.l. £

Kapkachast noJuroHoMerpun

Cpegunsa KBAZPaTHUYCCKaA NOTrpellHOCThE H3IMEpeHis

YFJA0B 3aTIOJTHAOIMHX € eteit

” mg Pasmep
mg —_— CeKtuu 1:50 000 1:25 000 1:10 000 1:5 000
S nyXn,
1 2 3 4 5 6 7

10 [1:25000 | 2x2 — — — —
— — 17,6" 1°09,3”
— — 41,0" 1727,6"
— - 93,4" 1562,5"

Bud xapxkaca — 08a CMeXNCHOIX NOAUSOHA

3 1:75000 ] 11Xx11} 0,6” 1,6” 4,17 8,3"
0‘7.7 1,811 4,6" 8,6"
1,4” 3,6” 9,4” 18,9"
2,2” 5,3 14,07 28,2
4,37 10,0” 25,67 51,4"
5 |[1:50000 TX7 — 2,6” 7,3" 15,0”
4 5" 12,77 25,87
— 5,2" 14,6” 29,7"
— 6,3” 18,0" 36,3"
— 9,97 27,1” 55,0"
10 11:25000 3X3 —_ — 10,07 22,07
— —_ 19,0” 41,0
— — 21,8” 45,0”
— — 29,0” 1702,0”
— — 35,8” 1715,9”

20 11:10000 2x2 —_ - — —
— — — 109,07
— — —_— 1718,0”
—_ — — 1746,0"

Bud kapkaca — 4emoipe CMENHbIX NOAUSONA

5 1:50 000 8x8 — 2,3" 6,4” 13,07
—_ 2,5 7,17 14, 4"

— 4,3" 13,07 26,4”

— 5,9” 16,5” 33,6”

— 9,9” 27,3 55,2
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[Ipononxeunue taba 2

KapKacHan TOJNIMrOHOMET DU

Cpearfa KBagpariveckas NOrpeuiHOCTh H3MePeHUs
yT0B 3anoNHAIWHX ceTel

" mg Pasmep
mg — CeKILLHH 1:50 000 1:25 000 1:10000 1:5 000
S nxXny
| 2 3 4 5 6 7
10 |1:25000 | 4x4 — — 9,0” 19,3”
— — 15,5 33,6
—_ — 2072” 43,311
— — 23,7" 50,6”
— - 30,4” 1704.0"
20 }1:10000 | 2x2 e — — —_
-_ — —_ 1'09,0”
— — — 1'18,0"
— — — 1'47,0”

MpumeuaHus.
1. [locnenoBaTenbHOCTh CPEeAHUX KB2APATHUCCKHX MNOrpPelIHOCTER H3IMEpPeHHs Yraos
NYHKTaX 3anoJIHAIOUIHX ceTell COOTHETCIDYET cnocobam uX nocrpoewnnt. [lepmsas undpa oTH>-
CITCA K cnocoby NBYXGMHTYDHBIX reoMAe3MYeCKHX 3aceyeK, BTOPAR — XOMAOBLIX 3aCeYeK, TPEThA—
YeTBEPTAA — UYLTHIPEXYTrONLHKKOR 6e3 Axarouatefl 11 AATaA —

LeNQoUCK MHKDOTRHAHIYAANMH,

K KOMGHHHPOBARHOMY cnocoly.
2. PacyeTpl BHITAHYTHIX NPAMOYrC/bHBIX CETOK BLIMOJAHRIOTSS N0 GOPMYAAM, NPHBEACHHBIL
B pasacac 4.

H &

ITpuroxcenue 3

TOuHOCTb NMOCTPOEHUA MEKOCEBbIX Pa3MePOB ONHOSTAXKHOTO
GonpluenponeTHOrO0 MPOMBILINEHHOTO 3XAHHA

Ta6bnuua 3
UInpuya npoJseton, M
Beicora
KOJIOHH,
M 24,0 30,0 36,0
Memanaudeckue xoncmpyxkyuu
9,6 1:5000 1:6000 1:7000
10,8 1:5000 1:6000 1:7000
12,6 1:5000 1:6000 1:7000
14,4 1:5000 1:6000 1:7000
16,2 1:5000 1:7000 1:8000
IKeaeaobemonnsbie Koncmpykyuu
9,6 1:4000 1:5000 1:5000
10,8 1:4000 1:5000 1:6000
12,6 1:5000 1:6000 1:7000
14,4 1:6000 1:7000 1:9000
16,2 1:7000 1:12 000 1:15 000
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Hpusoxenue 4

Hcexopnbie paHHble AR pacyeTra TOYHOCTH AETAJAbHLIX [€0Je3HYeCKHX
pas6éuBounsix pabor

Pacuertuse dpopMmyan

B Hinkecaedyownx ¢$opmynax NPHHATH 0603HAaMeHHS:

So ~— PacCcToAHHE MEXALY HNCXOAHRLIMH NYHKTaMH [JJAHOBOrO reo{e3iUecho-
ro o6ocHoBaHuA,

S: — paccTosHHE OT HCXOAHOINO NYHKTa A0 ONPCHLNACMONT TOURI,
B, — ropH3oHTAJbHHI YTOJI Ha HCXOAHOM NYHKTe,

Y ~— TOPH3OHTAJILHEIA YTOJ Ha OnpelejaseMoll TOMhe,

€ — NOrpewHocTh UeHTPHPOBaHHst npubopa,

€, — TNOTPelHOCTb PEAYKUNH BH3WDHOI mea,
VX — ypeanuenne 3puTenbHoit TpyGni npubopa,
Mme — CpeaHsAst KBaJApaTHHECKad NOrpelIHOCTb MOJA0XNeHHsna onpce,lesiemMon
TOUKH,

My — CpeAHAs KBaApaTHUeCKas MNOTPELIHOCTb NON0XKEHHA  Oonpele.dssemolt
TOUYKH, 06)’CJIOBJI€HHE]H NOrpelHOCTAMH HCXOAHLIX JAalHbIX,

Hlay Mg — CpeAHHE KBAAPATHYCCKHE HOTPEIHOCTH MNOJOMKEHHS NYHAKTOB A n B:
mso CpeAHss KBaapaTHueCKas MNOrpPelIHoCTb PACCTOAHHA MEeXAYy HCXO.4-

HBIMH NYHKTaMH;

m, — CpenHAs KBaApaTHYeCKasa MOOrpelHOCTb UCXOLHOro AHPEKUHOUKONG

a
yraa,
Mg — CPEAHAsS KBAAPATHYCCKAR NMOTPEWHOCTh OTAOKEHHS TOPHIOHTA/ILHOrY
yraa,
Mg — CPeAHAA KBAAPATHUECKAA NOTPCUIHOCTL HIMEDEHHS [OPH3OHTA/NbHOIG
yraa;
Mg — CpeANfis KBaApaTHYecKas NOrpCeLIHOCTb OTJOXKEHHN PacCTOSHHS,

Ny — CpeAHAiss KBajapaTiideckas MOTPEWIHOCTh TIOJAOXKEHHs  Onpeaessemoit
TOUKM H3 33 MOFPEUIHOCTH LEHTPHPOBAHHA npubopa;

Mp — CPeJHSI KBAJPaTHYECKAf TIOTPEUIHOCTb MOJOKEHHs  onpeaeasemoi
TOYKH 1i3-324 TIOTpeliHOCTeH peiayKUWH BH3HPHON Heay,

Mern — CPeAHAsl LBaapaTHYEChafd TOrpeIUHOCTh IMOCTPOEHHA CTBOPA MeEM 1V
HCAOAHBLIMIL [Ty HRTAMH,

Ny, = CpeaHAs kBaApaTiiHecKas TMOTPCIUHOCTL, NOCTPOEHHA CTBOPA 1i3-3a nO-
rpemiHoOCTeji BHU3NPOBAHKS,
Mo, — CPEAHSI LBAAPATHYCChAN MOFPEWIHOCTb MOCTPOGHHA CTBOpa 13-3a

nepcOKYCHPOBKI 3pIiTebHon TPy6sl nprGopa;
My — CPeAHNS KBajpaTiiecKan nNOTPEWIHOCTL  QHKCANHA  onpejensiemoid
TOMKH



Tatauwua <+

CxeMa BHIHOCA TOUKH SnemenThl
B HaTypy pasGrpKH PacuetHnie dopmyas
1 2 3

[. Cnoco6 nonspHblX KOOPAHKHAT

S? .
me = l/ ms—}—ﬁmg-{—mg—{—mé ,

4.1
pus rie (+-

I

My = 1/ (1,54 0,5k2—k cos ﬁ;mi+

+ 0,5x2m3 ", (4.2)
{puc. 20) K — S
So
2. Cnoco6 npamoit yraoso#t 3aceuku (puc, 21)
R Vg N S S
(4.3)
rae
S 1 ms 2 m V2
my=Snby /(287 (T
siny Sy P
(4.4)
g i
40" mes )/ () (2
2 r By #t Py B 1 s, ) T\
4 Ay (4.5)
/ f d I mpSo // sin?B, + sin?B?
(puc. 21) T ' sint y
(14.6)
UM
m T —————
B 2 2 -
Ny = psin'\) Vsl'i"S? (4:)

43



[IlpoionxXennwe taou 4

—

Cxema DBIHOCA TOUKH DneMeHTh!
B HaTpr p336HBKH PacueTHbie d)OpMy.’!bl

1 2 3

3 Cnocof nvuefiHON 3aceuKky

me = l/mi—}— m% X

515
V 2P(P—S8,)(P—S,)(P—S0)

3

2
-+ 2m¢

(4.8)

Hun
S; H SQ H

(4.9)
P = S;4+ S+ S0 '
2
my HEOOXOAHMO BBIUHCJIATL 10 GoPMyaam

(4.4) u (4.5).

4, Cnoco6G cTBOPHON NHHeHHON 3acCeqdKH

mc=1/m§m+ m§+ mg, (4.10)

rae

Mers = ]/mﬁ‘i" mi+ mg”f" m§+ m?hox'
(4.11)

e So — S\?
;7 my = /_‘]/‘( : ) , (4.12)
; iV s

12
(puc. 23) mp-_:-—fl:l/(—;—) v (4.13)
y 2 0

o

mg= 20V2 S . (4.14)
pn Vx




[Ilponoaxenusne taban 4

Cxema BHHOCAE TOYKH SJAeMeHTh!
B HaTypy PasGUBKH PacueTHsie GopMy sl
1 2 3

5. Cnoco6 cTBOPHON 3acedykKH

(pue. 24)

2
me == VchBAD + chBBCr + 2m¢l0K
(4.15)

AROJMIKHBEL BbIYH~

canThes 1o dopmyne (4.11).

mCTBAD H mCTBBcn

6. Choco6 npaMOYTOJAbHBIX KOOPAHHAT

g.;;/?*‘}
FA;
A £

.

(puc. 25)

Sl H 82
H yroa

-
2 2 2
rnc._.]//nhlﬁ—rns14—rns’—k

—

Y

m%
+— 8§+ mi +m)+ mi+

-

+ Mgox +2ms

(4.16)

my, Mmp, Mg CJaelyeT BHYHC/AATL TO
dopmynam (4.12), (4.13), (4.14).

7. Cnoco6 MHKPOTPHAHTYJAAUUH

A 5

o=
A

(puc. 26)

B1 u By
¥

me=V mlymd,  (4.17)

rage

sing + sing + singa

T o . 2
x|/ ot sl
3
o m ‘/s%+8¥+83
psiny 3 '

(4.19)
My CHellyeT BHYHCAATL MO ¢OPMyaam

(4.18)
HJIH

(4.4) ¥ (4.5).
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Xapaxmepuemuxa mounocmu yenmpuposanua

TaGnuua b

Ne IMorpemwHoCTh UEHT~
ou. Tun neATpHpa plfponauuﬂ, MM
1 Hutaubit 0CTPOKOHEUHLI oTBEC:
a) B OOMNHBIX YCNOBRAX, 10
6) npr TwATeNLHOM yCTaHOBKe Npubopa; 3—5
B) NPH TIATENLHON BHIBEDKE CTAHOBOTO BHHTA H
oTBec2, € YCTAHOBKOH BETPOBRIX 3aLUT H B
3aKPBITOM MTOMELIEHHH 23
Mexanngeckuft (wranropnift) 5—10
3 OnTHYeCKAR B cpenuem 0,5
TaGauua 6
Hlupuna eusupnsix yesell a
a<b5,6e
N
n.m. Tun BusnpHOft Ueny a, cu
1 Jlepessinnan Bexa 5
2 | Meranmmyeckud npyr 2
3 | Busuprhle Mapku Mensbure 2
Ta6aunua 7
Tourocms guxcuposanus npoexmuod
ommemku
n{‘:. THIl 3HaKa My, MM
1 Konbsa ¥ rso3au 2—3
2 | Masx 1
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Mpuroxenue 5

Mpumep cocTapleHUs YpaBHEHHH MOTPELIHOCTEH MO Pa3IMEPHBIM ULeENSAM
OJ\HO3ITAXHOI'O NPOMBIIMIEHHOro 3AaHHA C NOAKPAHOBLIMH NYTAMH

a
aly
2
ST |
~
.I
+7 o | =70 -
v AN AN A S % £
Zoe 0

Pre. 27

a — nonepedHbi$t paspe3; 6 — NpoAOAbHBIR paspe’

[as cocTaBleHus ypaBHEHHE NOTPelIHOCTeN NPHHATH CAeAymolMHe 0603Haue-
HHA!
Mp.g — CPEAHAS KBAaAPATKYECKAR NOTPEIIHOCTb reofe3u4ecKOX OTMETKH OTHO-
CHTEIbHO HCXOAHOrQ penepa;
Moo.n — CPeAHAs KBAaAPATHUECKAs INOrPEIHOCTh OTKJOHEHHA OMOPHHIX [10BEpX-
HocTell (pYHRaMEHTOB OT NPOEKTHON OTMETKH,
Mmp g — CPEUHAS KBalpaTHUECKass NOTPEWHOCTb pasMepa KOJIOHH nO AJHHE,
Mmp.6 — CpeAHsia KBaADaTH4eCKas NOrpemiHOCTb pasMepa NOAKPAHOBOH Oanxu

no BhICOTE,
My p — CPENHSA KBaAPaTHYeCKas MOTPElIHOCTh pa3Mepa pesibca MO BHCOTE;
My — CPeAHSiT KBaApaTHYECKad NOrpelHOCTb Pa3HOCTH OTMETOK BepXa CMeX-

HBIX KOJOHH;
Myp — CPeAHSA KBaAPaTHyeCKas [OTPEIIHOCTb pPa3HOCTH OTMETOK TOJIOBKH

Penbros.
CornacHo CXeMaM AJA Da3sMepHBIX uenefl npu 3aMbBIKAHHH KOHCTPYKLHE MO

BEPXY KO/JOHH MOXHO HANlHCaTh
mg.x = ang.n + ng.o.n + 2'"§.x-
[Ipu 3aMBIKaH¥H KOHCTPYKUHH HA YPOBHe NOAKPaHOBBLIX MyTed
mr2'.p = Qm?'.n + ng.o.n + 2"’:.6 + 2m}2).p'
U3 3THx ypaBHeHHil ROJA XOMYCKa, NPHXOAAINAACA Ha TIeONEe3HYECKHe [o-

CTpOeHHA, paBHa
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2
my .« 9 2
Mmen==% 5 My .0.n ™™ Mp x

HJIIH
2
m
r.p 2 .2 2 2
mr.n='_*'.‘/ o Mo.om™ Mpx—Mpe—Mpp-

IMonyuyennass BeAHUHHA Mr.a ONPEAeNseT TOYHOCTb MCXOAHON maaHOBOH oOC-
HOBH!, METOHKY H3MepeHHH H XiacC NpuGopoB.

[1pusoxenue b

flpamep pacyeTa BeCOB B HHBEJHPHOi cetu IV Kaacca
49 1 44 440

Puc. 28, Cxema HmBenapuoft cern IV Kaacca:
! — pexXoaHWH NYHKT, 2 — onpeneisieMbil NYHKT

Ha cxeme pminmMcansl Beca OTACNBHRIX X0J0B Pi, BHYHCIEHHble no Qopmyne

c
P; = —
] l‘ ’
ll‘ﬂe l; — nauHa XOma, KM, ¢ — NOCTOSIHHOe 4HCJO, PaBHOE B JaHICM Npumepe
KM,
IOns pacyera Becop Y3JIOBHX NYHKTOB HCHoab3yem opmyay (2.7)
{P
P =1[Py] + b
|+ [Py
[Py + Plp

TOTAA [AJS Y3JAOBOH TOYKH 3 MOJYy4UHM
0. ,56
Py=0 + 69+ 0,49+ 0,5 -
L+ 0,69 40,494 0,56

0,4940,49+4-0,37+40,34+0,25+0,13
1,74

=—-—-—1T-7-Z—- = 1,11,
2,07
a ans y3noBoh Touxku 16
P 1,49 1,08
e L+ 1,49 7
3,96
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Teodorumst

Mpunoxcenue 7

TexHHU"ECKHe XAaPAKTEPHCTHKH reofe3HuecKHX npuHGopos

Ta6auuna 8

CpexHAR KDaZDATH-
4ecKkas MorpeuwHocTs
yraa us | npuema, ¢

LleHa peJieHHR ypoBHA
(c Ha 2 MM Jyra)

Yaeandenne
Mapka 3puTeNbHOR Ha alugage] Ha anaufage
TPyOH rOPH30H-~ BEDTH- ropu30H- BEPTH- HakMag-
TaNbHOTO | KaNLHOrO | TaJLHOTO | KaJbHOro HOro
Kpyra Kpyra
T05 62,5; 50,37 +0,5 6—7 10 4
T1 30; 40 +1 +2 7 12 5
OT.02 40; 30; 24 +1 -+2 6—7 10—12
OT-02M | 40; 30 1 +2 6—7 10—12
T2 25 +2 43 15 15 10
T5 27 +5 +10 30
T30 20 +30 +40 45
Theo 010 31 42 +2—-3 20 20 10
Theo 020 25 +4 4-5 30
Tabarua 9
Huserups:
Havmens- yp 5?:'(5 elf ae lf‘!’mmm) ,ng!eeﬂﬂim xggfxﬁ‘;g:-
wee Gapabaxa qecKas
Veeauye. | PAaCCTOA- Ha MJOCKo-| norpem-
Mapxa Hue Hne napasnednn- HOCTD
BH3HPO- yeTaHo- HOH 1 kM
BaRHd, npH TPY0e | mogmoro | maactuwe, xopa,
M MM MM
H-2 40 2,0 10 5 0,05 +1
HC-2 40 2,0 5 +1
H-3 30 2,0 15 5 +4
HC-3 30 2,0 5 +4
HC-4 30 2,0 10 +8
HT 20 1,5 45 10 +15
HTC 20 1,5 10 415
HJIC 20 2,0 10 +30
Koni-007 31,5 2,2 8 0,05 +2
Koni-025 20 1,5 8 +2+3
Koni-050 16,18 0,8 20 +5=10
Ni-B3 28,32 5,0 8 +2
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Ta6anua 10

CaenolasbRomMeps U caemodarsHoMeprble HacadKu

Mepwe Rt Tlorpsmacem, hepens
CeeTolabHOMEPBI
Mexkomerp 111 3 0,1+2
Tennypomerp
MA-.100 3 Heckonsko miiisinMeTpos
EOK-2000 2 141,5-1078 1
MCI-1 0,3 0,14-1.1078 11
CBeTofanbHOMEPHBE HACAAKH
JIIH K-02 0,02—0,5 2421075 11
HOucrtomar 11-10T 0,002—1,0 1+2

Ta6Gauua 11

Onmuveckue OaavHomeps

TiorpemnrocTs onpepene-
JnanasoH paGorul Hysl PaCCTOAHHA
Ha 100 M gauner, cm
Mapka
MO PACCTOR- | povons, | ramewan KanLHaR
' Tpag. pefixa pefika
AH-02 (OTH) 40--400 +30 +2 +3
LH-04 (A13) 20180 +30 +4 5
HH-06 (TAP-100 = +21 4
P& ), 10200 + *
AH-10 (o15) 20-+160 +30 410
AB-20 (NBr) 2375 +20 1
100 ° 200
OIM 2260 +70 1 {
100~ 200
Redta 002 2,5-172 1
5000
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