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B Meroanueckux ykazaHHMsIX NMPHUBEACHBI OCHOBHBIE (POPMYIIbI, JaH MOPS-
JIOK MaTeMaTH4eCKOW 0OpabOTKM pe3yJlbTaTOB H3MEPEHUN OJHON BEIMYMHBI.
[IpuBenensl mpumepsl pemieHus 3anad. Pa3paboTaHbl BapHaHTbl WHIWBUYallb-
HBIX 33JIaHUMN IS CTYACHTOB.

CocraButens: K.T.H., no1eHT ['yoemnanze A.P.



1. DeMeHTHI TEOPUN OIIUOOK M3MeEPEeHU
1.1. Mepbl TOUYHOCTH Pe3yJbTATOB U3MePEHUIt

B xauecTBe Mephbl TOUHOCTH, XapaKTEePHU3YIOIIel HaIe)KHOCTh Pe3yIbTaToB
MU3MEPECHHM, UCIIOJIB3YIOT CPEAHIOI0 KBAJAPATHIECKYI0O M, CPEIHIO &, BEPOSAT-
HYIO I' ¥ IpeleNnbHyo A,, OIIHOKH.

CpenHss KBagpaTHUecKas OMMOKa pe3ybTaTa N3MEPEHUS BBIYHCIISAETCS 110
dbopmynam

n
N
m= |V (1.2)
n-—1

rae Aij— UCTUHHAs omubOKa usmepenusd, A = Xi - X ;

Vj— OTKJIOHEHUE OT apu(PMETUUECKON CPEIUHBI, V; =X; — X ;

N — YKCII0 U3MEPCHUN;

X — HICTUHHOE 3HAYCHHUE U3MEPSIEMOI BEJTUUNHBI;

X —cpenHee apupMEeTUUECKOE U3 PE3YIbTaTOB H3MEPEHHUI;

Xj— pe3yJIbTaThl U3MEPECHUI.
[Tpu 3TOM 3HAUYEHHE JAHHOUN OIMIMOKH OMPEACIISIETCS C HEKOTOPOU HAJEKHOCTHIO,
3HAYCHUS KOTOPOU BBIYHMCIISICTCS COTJIACHO (popMyIiam:

m

m,, = (L3)

U, COOTBETCTBCHHO,

\2n

m

m, = ——

m '
N2(n—1)

a TaK)Ke BEPOSITHOCTHO CTATHCTHYCCKUMHU METOTaAMH.
Cpenuss omunbka — 3TO cpeliHee apudmeTnyeckoe U3 abCOMIOTHBIX 3HaYe-

HUM OTMOOK JJAHHOTO psijia

(1.4)

n

[Ipy N — co Mexay BeIMYMHAMA M U 3 CYIIECTBYET YCTONYMBAs 3aBU-
CUMOCTD

9= m\/z =0,798 m ~ im (1.6)
V4 S

BeposiTHast — 3T0 Takas ommoOKa, KOTopasi IeJIUT MOMojidaM psiJl CIIydalHbIX
OIIKUOOK, PACTIOJIOKEHHBIX B MOPSAIKE BO3pACTAHUS UX A0COTIOTHBIX 3HAUCHUI.

IIpy N — co Mexay BelMUMHAMU M U I CYyLIECTBYET yCTOWYMBAs 3aBU-
CUMOCTD



r=0674m~ %m (1.7)

3a mpenenabHy0 OMUOKY MPUHUMAIOT YTPOEHHOE 3HAYCHHE CpeIHEN KBaI-
paTUYECKOM OIIMOKH, T.€.
Ay =3m. (1.8)
3agauya 1.1. [Ipoananu3upoBaTh CBOMCTBA HEBA30K TPEYrOJbHUKOB, MPU-
BEJCHHBIX B Tabn. 1. Onpenenauts cpegHUE KBaJApaTHUECKHE OLIMOKH BbIYHCIIE-
HUSl HEBS3KU TPEYroJIbHUKA, U3MEPEHHOIO yria, CPEIHIOI, BEPOSTHYIO U Ipe-
JEIBHYIO OITUOKH.

Tabmaua 1
No| wi,c | wiwi | Ne | wj,c | wiwi | Ne | wj,c | wiw; | Ne | wj,C | WiW,;
TIIT TITT TIIT TIIT
1 2 3 4 5 6 7 8 9 10 11 12
1 0,02 | 0,004 | 12 | -0,38 | 0,1444 | 23 | -0,75 | 0,5625 | 34 0,50 0,2500
2 | 033 (0,089 | 13 | -0,64 | 0,4096 | 24 | 1,37 | 1,8769 | 35 | 0,85 | 0,7225
3 057 103249 | 14 | 1,28 | 1,6384 | 25 | -1,53 | 2,3409 | 36 | -1,96 | 3,8416
4 | -1,14 [ 1,2996 | 15 | 0,07 | 0,0049 | 26 | 0,17 | 0,0289 | 37 | -0,27 | 0,0729
51 -003 00009 | 16 | 0,39 | 0,1521 | 27 | -0,45 | 0,2025 | 38 | -0,51 | 0,2601
6 0,34 |0,1156 | 17 | -0,69 | 0,4761 | 28 | -0,77 | 0,3465 | 39 | -0,92 | 0,8464
7 0,62 [0,3844 | 18 | -1,32 | 1,7424 | 29 | 1,85 | 3,4225 | 40 1,98 3,9204
8 124 | 15376 | 19 | 0,11 | 0,0121 | 30 | -0,23 | 0,0529 | 41 2,31 5,3361
9 | -0,05 [0,0025| 20 | -0,42 | 0,1764 | 31 | 0,48 | 0,2304 | 42 | -0,31 | 0,0961
10 0 0 21 | -1,10 | 1,2100 | 32 0 0 43 0,06 0,0036
11 | 0,55 [0,3025| 22 | -2,49 | 6,2001 | 33 | 0,18 | 0,0324 | 44 | -0,07 | 0,0049

CywmMwM B +15,27 | 40,6948
-16,03

Pemenne. YucioBEIMHU XapaKTEPUCTUKAMH JAHHOTO Psa SBIISOTCS:
CpenHee 3HaYCHHUE HEBSI3KU

o = [w]_-076 _ 0,02
n
CpeaHsis oImmoKa
9= [bwll_3130 =0,71";
n 44

CpeaHssa KBaapaTUicCKasa omnnoKa ONpCACICHHA HCBA3KU
o \/ bow] _ [40.6948 _
44

n
CPpCOAHAA KBaApaTHICCKaAsA OILIMOKa HN3MCPCHHOT'O yIJia B TPCYTOJIbHUKE
m 0,96
mg=—=—"==056".
BB

CpenunHas (BeposiTHas) OIIMOKa MPEACTABISIET COO0M MeAuaHy yropsiio-
YEHHOI'O PsAfa HEBA30K, T.€. 23-1 M 24-1 OmMOKM, 3HAYCHUS KOTOPBIX COOTBET-
cTtBeHHO paBHbI 0,57" 1 0,62":
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. 0,57+0,62

r =0,60.

Beruucnenne 9 u I depe3 CpPEeAHIOI KBAJAPATHUECKYIO OIIMOKY JAeT CIeAYIO-
II1e Pe3yIbTaThI:
9 =0,789-m =0,798-0,96 = 0,77";
r=0,674-m=0,674-0,96 = 0.65".
Beruncnum npeaenbHyro ommoKy A,
Anp=3m=3.0,96 = 2,88".
YcTaHOBUM, MOXHO JIM OTHECTH HEBSI3KH TPEYTOJBHHUKOB K paspsiay CIIy-
YalHBIX OMIMOOK 10 uX cBoMcTBaMm [ 1 |:
1) orpaHWYcHHME HEBSA30K MpeaesioM ( \Wmax\ = 2,49 < 3m = 2,88") umeet
MECTO;
2) TPYIIUPOBKA M0 UHTEPBAJIAM
oT 0 10 M — 32 HEeBA3KH,
OT M g0 2M — 8 HEBSI30K
oT 2M 10 3M — 4 HEeBsA3KU
MOKAa3bIBAET, YTO MaJible MO aOCOJIIOTHON BEJIMUMHE OMMOKHU BCTPEUYAIOTCS Yalle,
yeM OOJIBIIIHE;
3) paBHOBO3MOXXHOCTH TOSIBJICHHS TOJOXHUTEIBHBIX M OTPHIIATEIIbHBIX HE-
BS30K MOATBEpxkaaeTes, T.K. (tW) =23 u (-w) = 21;
4) 3HaueHHe cpemHero apu(hMETHIECKOTO U3 HEBSI30K W,,= -0,02" = 0,
Takum 00pa3oM, TOMYUHUBIIHECS B PE3yIbTaTe U3MEPEHUU YTIIOB HEBSI3KU
10 BBISIBJICHHBIM CBOWCTBaM MOKHO OTHECTH K CITyYalHBIM OIMHOKaM.

1.2. Onpenenenne ommoO0K GyHKIMA H3MEPEHHBIX BEJIUYHH

Cpennsist KBajipaThyeckas onmoka GyHKIUHA BUIA

Y =F(Xg, X2, ..., Xn) (1.13)
BBIYHUCIIETCS 110 (hopMyIie
2 2 2
M3 = o mi + oF mi +...+ oF m?, (1.14)
ox,; 0X ox,,

I€ Xi— PE3yIbTaThl HEMIOCPEACTBEHHBIX U3MEPEHUN HE3aBUCHUMbBIX BEJIMYUH;
M; - cpeIHNE KBAIpaTUIECKUE OIMMOKH dTUX H3MEPEHUH.
Ha ocnoBanuu dopmyinsl (1.14) momaydeHsl cieayromue cpeaHrue KBaapa-
TUYECKHUE OIITHOKH:
CpeaHsisi KBaapaTUdecKas omuoOKa JUHEHHON (QYHKIIUU BUIA
Y=1kXi £kXot ... £KXn, (1.15)
rae ki — mocrosiHHBIE KOO DUIIHUCHTEI;
Xj — I3MEPEHHBIC BEIMYUHBI CO CPETHUMH KBAJPATUUYCCKUMH OIIMOKaMH M,

mizklzm12+k22m§+...+k3m,2l. (1.16)

Mpu ki= ke=...= ky=1
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m§:m12+m§+...+m,f : (1.17)

Ecnu npuHATE M1 = M2 =...= My, =M, TO
m, =m-n, (1.18)
T.€. CPEIHSS KBaJApaThUiecKas OolrOKa CyMMbl PABHOTOYHO U3MEPEHHBIX BEIUYNH

B /7 OOJIBIIIE OMMOKHA OJHOTO U3MEPEHHUS.
Cpennsist kBagpaTrueckasi ommoOka cpeiHero apupMeTuyecKoro u3 pe3yib-
TaTOB PABHOTOYHBIX U3MEPEHUN
m

M= (1.19)

Cpennsas kBaapaTuueckas omuoka pyHKIUN BUa

y="1"%2 (1.20)
X3
OTIPENICIIUTCS C TTOMOIIbIO HATYPaIbHBIX Jorapudmos [ 2 |:
InY =Ilnx; +1Inx, —Inx;. (1.21)
[Tpumenss Gopmyiny (1.14), nomyuum
2 2 2 2
m
y M T (1.22)
Y Xy X5 X3

3amavya 1.2. B TpeyroiapHuKE U3MEPEHBI Ba YIJla CO CPEAHUMU KBaApPATH-
yeckumu ommbOkamMu My = 5,0” u my = 3,0"”. HaiiTu cpenHio KBaapaTHIECKYIO
OIIUOKY TPETHETO YIJIa, BHIYUCICHHOTO 10 ABYM U3MEPEHHBIM.

Pemenue. Tak kak 3HAaYCHUE TPETHETO yTila TPEYTOJIbLHUKA OMPEACIIICTCS

B3 =180° ~ (B, + f2),
U U3MEPEHHUS SBJSIOTCS PaBHOTOYHBIMU, TO, corjacHo ¢gopmyie (1.17), ommbka

TPCTHCTO YI'JIa BEIYUCIEACTCA

2 _ 2 2
m; =mj +mj.

HOI[CTaBJ'IHH YUCJICHHBIC 3HAYCHUA, ITIOJTYIHUM

my =52 +3% =/34=58".
OtBer: M3 =5,8".
3anaua 1.3. Haiftu cpenHioro KBaJpaTuuecKyto OMIMOKY My omnpeneiaeHus
NPEBBIIIEHUS 10 HUBEJIUPHOMY XOIy JUIMHOW 2,5 KM, €CJIIM CPEIHEE PACCTOSHUE
OT HUBEJMpa 0 peiku cocTaBisuio 50 M, a omMOKa U3MEPEHHUs MPEBBIIICHUS Ha
craniuu papHa M= 1,0 mm.
Pemenune. Mcnons3ys dopmyany (1.18), momyuum

m, —m-n
rjae M — cpeaHsis KBaapaTUYecKas olrOKa ONpe/eseHus MPEeBhIIICHU Ha CTaH-
LM,
N — YKCIIO CTAHIIMM, KOTOPOE B HALIIEM CIIy4ae ONpPEeAeIIUTCS
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net 20 o5
2l 2-50

L — mmHa xoxa, M;

| — nHA BH3UPHOTO JTyYa.

[Tocne noACTaHOBKY YHUCIIOBBIX 3HAYCHUI UMEEeM

m, :1,0-E=S,OMM :

OtBer: M=15,0 MM .

3anaua 1.4. Cpenussa kBagpatuyeckasi omuodka uamepenus yrima m = 30”.
OnpenenuTs YKUCIO HU3MEPEHUM, HEOOXOAUMOE ISl TOJydeHHs pe3yibTaTa co
CpenHel kBaapaTudeckon ommokon M = 10".

Pemenue. Cormacao popmyne (1.19), umeem

m
M=—,
Jn
OTKYyJa MOIY4YUM
m> _30°
n=—>-=—1-= 9 pa3
M 10

OTtBeT: N =9 pa3.
3agaua 1.5. B Tpeyronbauke nzmepena cropona b = 418,42 +0,18 m u yr-
JBl, IpuJiexkamme Kk Heit: 4 = 46° 14,4'+0,70' u C = 52° 11,46+0,70’. Omnpene-
JUTH TPOTUBOJICKAIIYIO YTy A CTOPOHY UM €€ CPEJHIOI KBaJIpaTHYECKYIO
OIIHOKY.
Pewmrenue. /Ins1 onpeneneHust CTOPOHbI a BOCIIOJIB3YEMCSI TEOPEMOM CUHY-
COB
a b b-sin A
= wm a=———.
sin4 sinB sin B
CHauana BBIUMCITUM BEJIUYHHY yTria B 1Mo JByM U3MEpEHHBIM
B=180°-(4+ C)=81°34,0.
CpenHsis KBaApaTuiecKas OlMOKa BEIYMCICHHOTO yria B

mg =m% +mk =0,70-2 =1,0".

Jlanee nojiyyuM CTOPOHY da:
_ 418,42 -5in46°14,4’

sin81°34,0
Jlnst ompeneneHusl CpenHEW KBaIpaTUYECKOW OIMOKM CTOPOHBI a BOC-
MOJIb3yeMCsl HaTypaJbHBIMU JIoTaprupmamu
Ina=Inb+Insin 4 —InsinB.
[Tpumensia popmyny (1.14), nonyuum

a =305,48M .

2 2 2 2
m; m m m

; :—§+ctg2A—;+ctng—§ :
a” b p p

[ToncraHOBKAa MCXOMHBIX JAaHHBIX B MOJYYEHHYIO (OPMYIy MPUBOAUT K
CIEAYIOLIEMY PE3YyJIbTATy:



2 2
m, = 305,482 &+0.957720’L+0,14832# =0,15Mm .

¢ 418,422 34382 34382
OtBer: a =30548M; m=0,15M.

1.2. TlpuHIMI paBHBIX BJIAMSIHUI

[Ipu pemiennn oOpaTHOW 3aJayl OLICHKM TOYHOCTU (PYHKIUMH — pacuera
TOYHOCTHM HU3MEpPEHHUs apryMEHTOB MpH 3aJaHHOM cpefaHell KBaJpaTUYECKOU
OomUOKKU (QYHKIMHU TPUMEHSIOT IPUHIIUI PaBHBIX BIUsSHUNA. B aTOM ciiydae ycra-
HABJIMBAIOT, YTO BJIMSHUE OMIMOOK U3MEPEHU M; Ha CPEIIHIOI KBaJAPATUYECKYIO

omnoOky pyHkuuun Mg omunakoBo [ 2 |. Torna uz popmyast (1.14) cnenyet
2 2 2

M2
n ox, Ox ox,,
WA
M
Me | O Y | = P | == 2 | (1.23)
\/Z le 5x2 8xn

N3 paBencTB (1.23) ompenensioTcsi CpeiHUE KBaIpaTHUECKUE OMIMUOKH M,
U3MEpPEHUN OT/IEIbHBIX BEIIMYUH.

3apaua 1.6. ['opusoHTanbHOE MpONOKEHHWE S HAKJIOHHOW JuHUM D
onpenenstor 1o popmyne S =D -cosv. C Kakoi TOYHOCTbIO HEOOXOIUMO HU3Me-
puTh paccrossane D w yrom HakiioHa V, 4TOOBI TOPH3OHTAIBHOE MPOJIOKEHUE
MOJIYYUTh CO CpeHEeN KBagpaTuueckor omunodkoit Ms = 0,10 m ? Ilpu 3TOM H3me-
pennbie paccrosiHue D = 900,0 M u yron Hakiona v = 15°.

Pemenue. Ilockonbky ommOka (GyHKIIMM HU3BECTHA, a HEOOXOAUMO OIpe-
JIEUTH OITUOKK apryMEHTOB, TO BOCIIOJIb3yeMCs TIPUHIIUIIOM PAaBHBIX BIIUSHHM.

CpenHsas KBagpaThyecKkas ONMIMOKa BBIYUCICHUS TOPU30HTAIHHOTO MPOJIO-
KEHUS S ompenenuTcs corjaacHo Gopmyre

2
v-mp + D? sin’ vm; :
Yo,

2

m§ = COS
[Tpumensist npunuun (1.23), noxyyum

Mg : m,
—= :‘cosv-mD‘ =|D-siny—
V2 P
M3 nony4eHHbIX PAaBEHCTB BBIYMCIUM CpEIHUE KBAJpPAaTHUECKUE OIMIMOKU
U3MEPEHUN PacCTOSAHMS Mp U yrja HaKJIOHA My

mg 0,10
mp = = =0.07 m.
b JE -COSV \/5 -0.966

OTHOCI/ITCJ'IBHaSI 01111/161(21 I/ISMepeHI/IH JJIUHBI JIUWHUU OJOJI’)KHA COCTABUTH
D 900 12000
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Cpennsisi KBaipaTU4ecKas ommrOKa U3MEPEHHS yIiia HAKJIOHA BBIYUCISIETCS
CIEAYIOIIMM 00pa3oMm:

mg - p 0,10 - 3438 ,
m, = — = =10".
J2-D-sinv +/2-900-0,259
OT1BeT: m—Dz;; m,=1,0".
12000

1.3. HepaBHOTO4YHBbIE U3MePEHUSA

Bec HU3MCPCHHUA ABJIACTCA CTCIICHBIO JOBCPHUA K PC3YJIbTAaTy HU3MCPCHHA U
BBIPAKACTCA CIICAYIOIMUMHA COOTHOIICHUAMMU
2
C

‘ BN

rae C — npor3BOJIBHOE YUCIIO, IOCTOSIHHOE JUIS JAHHOTO PsiJia U3MEPEHHI;
M; — cpeHss KBaipaTuiecKas omuOKa pe3yabTaTa U3MEPEHUS;
M - OIIMOKa eIMHULIBI Beca, KOTOpasi BBIYUCIIAETCA 10 (popmynam:

g  FXVN g [P (1.25)
n n—1

WJIY IPUHUMAETCS Al[PUOPHO COIIACHO YCIOBUAM U3MEPECHUM.
B ciiyyae HEpaBHOTOUYHBIX M3MEPEHHI apudMeTudecKas cpeuHa Oompeje-
JISIETCS KaK BECOBOE CpesiHee 1o (hopmyiie:

v, =] (1.26)
[r]
[Ipu sTOM Bec oOiei apudpmMeTuueckoil cpearuHbl OyJeT paBeH CyMMeE Be-
COB p€3yJIbTATOB U3MEPEHHIA, T.€.

Po=[p]. (1.27)
Cpennsist kBagpaTuueckas omrOKa 3TOW BEJIMYMHBI BBIYMCIAECTCA MO Qop-
MyJI€:

M. =t -2 1.28
NN Py (29

Ncnonbiyst hopmyily BeIUKCIEHUS] 0OpaTHOTO Beca (DYHKIIMH HE3aBUCUMBIX

BCJINYHH
2 2 2
L:(G_F) L{G_F] L[é_F] T 1)
Pp \ox ) pp \; ) p; x, ) Py

MOYKHO OIPEIEIATh Beca pa3InuHbIX 3HAYEHHUI.
OOpaTHBIN BeC CyMMBbl HEPABHOTOYHBIX CJIaraeMbIX

L—L+L+...+L. (1.30)

Py P11 P> P
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Bec cymMMBbl paBHOTOYHO M3MEPEHHBIX BEIUYUH B N pa3 MEHbIIIE Beca OJI-
HOTO U3MEPEHUS, T.€.
ps =2 (1.31)
n
Bec npocToit apupmerndeckoii cpequHbsl B N 00JIbIle Beca OJHOTO H3Me-
peHus
P=pn. (1.32)
3apaua 1.7. Bec yrna pasen 9. Haiitu cpeiHIOI0 KBaApaTUYECKYIO OIINOKY
ATOTO yTJIa, €y OIMOKa eTMHUIIBI Beca paBHa 15",
Pemenne. 113 Boipaxkenus (1.24) nomyuum 3HaueHUE CpeHEN KBagpaTuye-
CKOH OIINOKH, T.€.

VPp
[loncTaBUB B PABEHCTBO YHCJIOBBIC 3HAYEHHS, BBIYMCIAM BEIMYUHY

OIIIMOKU HU3MCPCHHOT'O yI'JIa
1 5 14

mg=—==5".

V9

OtBet: Mg =5".

3amaya 1.8. Beca He3aBHCUMO U3MEPEHHBIX YIJIOB COOTBETCTBEHHO PABHBI
5,3 u 2. Onpenenutb BEC CyMMbI U3BMEPEHHBIX YIIIOB.

Pemenue. Bocnonb3oBaBiucs (opmynoit (1.30), Haiimem Bec CyMMBbI
HEPAaBHOTOYHO U3MEPEHHBIX YIIOB

1 1 1 1

31
Psp  P1 P2 P3

1 1 1
5 3 2 30

HNJIN

Oteer: pyz=1.

3apaua 1.9. Cropona kBaapara a = 10 M usmepena ¢ Becom p, = 20.
OnpenennuTh BEC BBIYUCICHHON IJIOIIAIN.
Pemenue. [1nomans kBaapara BEIYUCISICTCS MO HopmyIie
S=a’.
Tak kak QpyHKIIMOHAIbHASA 3aBUCUMOCTb MEXy OINpeAesieMO BEIUYUHON
Y U3MEPSAEMbIM MapaMeETPOM M3BECTHA, TO ISl HAXOKJIEHHUS Beca IUIOLIAINA BOC-

nosibzyeMcst popmyiio (1.29)
1 4a?

Ps Pa
[ToncraHOBKA UCXOMHBIX JAHHBIX MPUBOAUT K CIECAYIOLIEMY PE3YIIbTATY:

1 4-10° 400
Ds 20 20

=20.



11

NI

1
Ds = 20" 0,05.

OtBet: ps =0,05.

3apaua 1.10. Yron moiy4eH co cpeaHeil KBaapaTHiecko ommokon Mi =
4,5". CKOJIbKO MPUEMOB HY)KHO CJeIaTh HHCTPYMEHTOM, JAIOIIEM pe3yJIbTaT O/I-
HOTO M3MEpEHUs CO CpeAHel KBaapaTHueckoi ommoOkoi My =11,2") yTo6sI Beca
YIJIOB OKAa3aJIUCh OJITUHAKOBBIMU?

Pemenne. Ecnu Beca P = Py, Tou My = My = 4,5". Torna, ucnomnbs3ys
dbopmyny (1.19), OyneM uMeTh
_omi 12544 iy

M 22 20,25

n,

OtBet: Ny, = 6.
3anaua 1.11. Haiitu oO6patHbIil Bec hyHKIIUU
LA NI
Y 4 1 > 2 3 3
€CJIM Beca apryMEHTOB COOTBETCTBEHHO paBHbI p; =0,25, p, = 0,50, p5 =1,0.

Pemenue. [1o popmyine (1.29) Haxogum

1 1 1 1 1 41
- = e - 4 — .
py 16 pr 4 p, 9 p3

nJin

1 1 1 4 43

- = 4 — 4 —=—

p, 4 2 9 36
OTcrona

Otger: py, =0,84.

2. MaremaTnueckasi 00padoTKa pe3yJibTATOB U3MePeHUI

B nporuecce reoae3ndyeckux padoT WIKM MPHU UCCIEAOBAaHUU HOBBIX MPUOO-
POB, METOJIOB YacCTO OJHY U TY K€ BEJIMUUHY U3MEPSIIOT MHOTOKpaTHO. Bo3Huka-
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cT H606XOI[I/IMOCTL IMMOJIYIUTDb HauoOoJee HaJZIC)KHOC 3HAYCHUC U3 psAaa I/IBMepeHI/Iﬁ
M OLCHUTDb TOYHOCTD ITOJTYYCHHBIX PE3YyJIbTATOB.

2.1. O0padoTka pe3yIbTATOB PABHOTOYHBIX H3MEPEHUIl 0IHOI BeJMYMHbI

1. OnpenesnsroT BeposATHENIIEE U3 BCEX PE3YJIBTATOB U3MEPEHUM 3HAUCHUE,
T.€. apUPMETHUECKOE CPEIHEE:
__x]
X==—.
n —
2. BoIYHCIAIOT OTKJIOHEHUS OT apu(pMeTUdecKoit cpeaunbl Vi = Xj- X . s
KOHTPOJIS mocuuThBatoT [V ] =0.
3. OnpenensroT BeIMIuHy [ WV ].
4. BpIUUCIAIOT CpEeAHUE KBAJIpAaTUUECKUE OIIUOKH pe3yIbTaTOB U3MEPEHUI
U MOJTYYEHHBIX 3HaU€HUH 10 (hopMysiaM, IPUBEIECHHBIM B II. 1.
3apaua 2.1. [lo pesynpTaTaM M3MepeHUs yria, MPUBEICHHBIM B Talm. 2,
HailTu HanboJsiee HaJIeXKHOE 3HAUEHUE 3TOr0 yria U OLUEHUTh TOYHOCTh Pe3yibTa-
TOB U3MEPEHUI U BBIYMCIEHHOTO BEPOSTHENIIETO 3HAYEHUS yTJIa.
Pemenne. BoinonHATe 00pabOTKy pe3ynbTaTOB U3MEPEHUIN pEKOMEHAYET-
Csl COIJIacHO TaouI. 2.

Tabmauia 2
No 3Hauenue yria | OTKIOHEHHUd Vi, Vi Vi
ILII. Xi CeK
1 2 3 4
1 81° 35’ 26" +2,2 4,8
2 | 81 35 32 338 14.4
3 81 35 24 +4,2 17,6
4 81 35 28 +0,2 0
5 81 35 33 -4,8 23,0
6 81 35 25 +3,2 10,2
7 81 35 31 -2,8 7,8
8 81 35 22 +6,2 38,4
9 81 35 34 -5,8 33,6
10 81 35 29 -0,8 0,6
11 81 35 25 +3,2 10,2
12 81 35 30 -1,8 3,2
x= 81°35282" | [v]=-06 |[w]=1638

Brrancnsiem BeposiTHENIIEE 3HAYCHUE YTJIIA:

X= M =81°35'28,2".
n

Haiinem cpenHioro KBaApaTUYECKYIO OMIMOKY pe3yibTaTa U3MEpPEHUs yria:

= /lvvl _ [163,8 39"
n—1 12-1
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O1neHrM HaJEKHOCTh BBIYUCIICHUS CPEeIHEN KBAIpaTUUECKOM OMIMOKH:
m 3,9
= = =083".
"2 -1) J2(12-1)

OmnpenenuM CpeHION KBAaJPaTHUECKYIO OIIMOKY HAaXOXKJIECHHUS BEpOSIT-
HEWIIEro 3Ha4YCHUS yIJia:

m

ML

mﬁ:

SE
&

OtBer: x =81°35'28,2" +1,1".

2.2. O0padoTKa pe3yJbTATOB HEPABHOTOYHBIX U3MepeHU
OIHOWM BeJIUYHUHBI

1. YcraHaBnuBaroT Beca COINIACHO BBIPAKECHUSAM:

WJIM B 3aBUCHUMOCTH OT BHJIOB paOOT M IPUMEHSIEMBIX METOIOB U3MEPEHUH.
2. Beraucnstor Hanbosiee HaJe)KHOE 3HAUCHHUE COTJIacHO (opMyJie:

]

3. OmnpenensitoT OTKJIOHEHHSI OT apu(PMETHUECKOW CPETUHBI M BBIUUCISIOT
pivi u [ pv ]. Koutponem cinyxut paBerctso [ pv ] = 0.

4. BolYuCHISIIOT 3HAYCHHE OIMUOKH €UHUIBI Beca, €€ HaJAC)KHOCTh, a TAaK¥Ke
CPEIHIOI0 KBaJIPAaTUYECKYIO OMMOKY HanboJiee HaIeKHOTO 3HAUCHUSI.

2.3. OneHKa TOYHOCTH 0 Pa3HOCTSAM JBOWHBIX PABHOTOYHBIX U3MEpPEeHH

Ecnm npown3sBeneH psi OAHOPOAHBIX MApHBIX H3MEPEHUH X, W X; , TO pac-
cMmarpuBasi pa3HocTd (i KaK HCTUHHBIC OIMOKU CaMUX Pa3HOCTEH

! 14
MOHO BBIYUCIIUTH CPEJIHIOI0 KBAIPATUUECKYIO OIIMOKY pa3HOCTH
dd
myg=,——.
n

CpCI[H?I?I KBaaApPaTH4ICCKasd oImnoOKa OJHOI'0 HM3MCPCHHA OIPCACIUTCA II0

dopmyne [ 1 ]:
/|dd|

Cpennsist KBagpaTrueckasi ommoOKa CpeTHETO U3 MapHBIX U3MEPEHUN COCTa-
BUT:
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1 ||dd
M=—_|—.
2 n
Ot GOpMYJIBI TPUMEHSIOTCS MPU OTCYTCTBUM CUCTEMATHUUYECKUX OIIHOOK.
B kauectBe KpuTepusi BIUSHUS CUCTEMAaTHYECKHX OIIMOOK MCIHOJIB3YIOT CIEIy-

IOIIHE yCIIOBHE:

(2.3)

[[a][<025][a]]. (24)
[Ipy HanmUYMKM CUCTEMATUYECKUX OIIMOOK BBIYUCISIOT MX CpElIHEee 3Haye-
HUE
dy = M : (2.5)
n
Hckmovas BenmuuuHy d(u3 pazHocTei di, MOITy4aroT 3HaYeHUs
dj =d; - d,, (2.6)

KOTOpHBIE, OyAYT CBOOOHBI OT CUCTEMATUYECKOTO BIUSHUA.

[Ipu 3TOM clleZlyeT UMETh B BUIY, YTO TOCKOJBbKY dg SBISIETCSA CPEIHUM
apu(METHUECKUM 3HAYCHHUEM Pa3HOCTEH, a, cieaoBareabHo, Ji — OTKIOHCHHS OT
apudmeTndeckoi cpenunbl. [loaTomy 171t HAXOXKIEHUS CPEeIHEN KBaIpaTHUeCKON
OIIMOKHK Pa3HOCTU MOKHO BOCIIOJIB30BaThCs (POPMYIIOi:

1y
my = dd : (2.7)
n—1

Cpennsisi KBagpaTuueckasi ommoKa OJHOTO0 U3MEPEHUS B 3TOM CJIydae Co-

CTaBUT:

(2.8)
a oImrOKa CpeHET0 U3 MAapHBIX 3HAYECHUN PEe3yJIbTaTOB U3MEPECHHUI
M = 1 |ldd : (2.9)
2\Vn-1

2.4. OueHKa TOYHOCTH 10 PA3HOCTSAM /IBOMHBIX HEPABHOTOYHBIX U3MePeHUil

OneHKa TOYHOCTH Psifia TapHBIX HEPABHOTOYHBIX U3MEPEHUN MPOU3BOIUT-

cst o opmyiie
dd
e ,/—[Zd], (2.10)
n

B KOTOPOM Beca pa3HOCTEN OMPEAECIISIOTCS COTJIACHO
! 14
Pi " Pi
Pi =—— (2.11)
PitPi
rae p; M p; - Beca pe3ylbTaToB U3MEPECHUIL.
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d.

Ecmu p; =p/ ,10 py4 :7’ , TOTJ1a

pdd
M= -
2n
[Ipy HaTUYUK CUCTEMAaTUYECKUX OITMOOK B PA3HOCTSIX JIBOMHBIX HEPABHO-

TOYHBIX U3MEPEHUI OnpeIe/soT 3HaueHne do:

(2.12)

= : (2.13)
12
OmnbOKa eTMHMIIBI Beca ONPEIEIUTCS COTJIacHO GopmyIie:
/|g; d ’d'|
u= |2 (2.14)
n—1
170171
y= [pdd] (2.15)
2(n—1)

rae d; - 3HaYCHUs pa3HOCTEH, CBOOOHBIE OT CHCTEMATHYECKOTO BIUSHHS.
Kpurepuem npumenumoctu opmyin (2.12) u (2.14) ciy>XuT yciaoBHe:

lap]<0.25]ap|). (2.16)

B npotuBHOM cityyae ucnonas3yroT dopmyinsl (2.14) u (2.15).

3anaua 2.2. B Tabin. 3 npuBeneHbl pe3yabTaThl TBOWHOTO HUBEITUPOBAHUS
neBATA X0J0B. OIIEHUTh TOYHOCTh BBITIOJHEHHBIX Pa0OT MO pa3HOCTSIM JIBOMHBIX
U3MEpPECHUM.

Ta6auma 3
[Mpessbiens h, mm | Yucio Bec PastocTH
[Ipsamoii | OGpaTHBIA | MITATH- 10 | g wu pi di, d!, p;dl, | pdld!
X0J X011 BOB N pPi= I’l_ 1 MM MM MM
1
1 2 3 4 5 6 7 8 9
1,113 1,117 3 3,3 -4 -13,2 -2 -6,6 13,2
0,869 0,874 5 2,0 -5 -10,0 -3 -6,0 18,0
2,136 2,133 7 1,4 +3 +4,2 +5 +7,0 35,0
4,015 4,011 6 1,7 +4 +6,8 +6 +10,2 61,2
0,477 0,487 10 1,0 -10 -10,0 -8 -8,0 64,0
3,210 3,218 9 1,1 -8 -8,8 -6 -6,6 39,6
0,305 0,302 8 1,2 +3 +3,6 +5 +6,0 30,0
6,843 6,852 12 0,8 -9 -7,2 -7 -5,6 39,2
1,408 1,406 4 2,5 +2 +5,0 +4 +10,0 40,0
CyMMBI 15,0 -33,8 0,4 340,2

C
Pemenue. Jyis pacuera BecoB no popmyne p =— npunumaercs C = 10.
n
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Bemnuuna [ pd ] =-33,8 moka3bpiBaeT Ha HAJIUYKME CUCTEMATHUYECKUX OIIH-
00K B pe3ynbTaTax u3Mepenuit. [IpoepsieM ¢ momombo kputepus (2.16):

layp]=25542025-|a/p||=13.98,
UTO YKA3bIBACT HAa HAJINYUC CUCTCMATHYCCKHUX OHII/I60K. OHpCI[C.TH/IM
[pd] -338
d() = = —2,2 ~ —2 .

lp] 15

[Togcunraem 3Hadenuss d; w Haiimem [ pd’] = 0,4. Beraucnsem [ pdd’] =

340,2.
Cpenuss kBagpaTudeckas ommoka enuHuisl Beca (mpu C = 10 na 10 mra-

THBOB WJIM 1 KM X071a)
d'd’
U= [p ] = 340,2 =4,61 MMm.
2(n—-1) \V209-1)
Cpennsis KBaapaTHIeCKas ONTMOKA HUBETUPOBAHKS HA CTAHIINH

K30l 46w

NGINITY

OtBer: 11=4,61 Mm; Mp= 1,46 mMm.

3. 3agauu
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3.1.B 4eThIpexyroJlbHUKe U3MEPEHBI TPU yTIila CO CPEIHUMHU KBaJpaTHYC-
ckumu ommbOkamu: my = 8,0”, my = 9,0”, mz = 9,0”. Haift cpenHOI0 KBaapaTu-
YECKYIO OIIMOKY YeTBEPTOro yIjia, BEIYMCICHHOTO 10 TIEPBBIM TPEM.

3.2. CpenHsas kBaapaTHyeckasi omMOKa MPEBBIIICHHS, ITOJTYYCHHOTO Ha OJI-
HOW CTaHIIMM TCOMETPUYCCKOTO HHUBEIMpoBaHHUs, paBHa 2,0 mMm. OnpeneauThb
CPEIHIOI KBaJApPaTHYECKYI0 OIIMOKY CYMMBI IPEBBIIICHUH, MOJYyYCHHBIX Ha 36
CTaHIUAX.

3.3. B 3aMKHYTOM TEOJOJIMTHOM ITOJIMTOHE OMpeAeeHbl 9 yIiIoB cO cpe-

HEeH KBaJIpaTUYECKOM OmMOKON n3MepeHus ogHoro yria, pasaoi 20,0”. Iloacuu-
TaTh 0’)KUIAEMYIO BEJIMYMHY YIJIOBOM HEBSI3KH IMOJIUTOHA.

3.4. U3 reoMeTpryecKOro HUBEIUPOBAHMS MPEBBIIICHUE MOJIYYEHO Kak
Pa3HOCTh OTCUETOB IO JBYM pEHlKaM CO CpelHell KBaapaTH4ecKou ommokoi 3,0
MM. HaiiTu cpeaHIo KBagpaTHUeCcKyIo OMMOKY OTCUETA MO peHKe.

3.5. Onpenenutbh CPeAHIO KBaAPaTHYECKYIO OIMMOKY OTMETKH KOHEUHOMU
TOYKHA XOJa T€OMETPUYECKOTO HHUBEIUPOBAHUS JIIUHOM 16 KM, eciaum oTMeTKa
HAaYaJIbHOW TOYKH MMEET CPEHIOI0 KBaJpaTHUECKYyIO OIIMOKY, paBHYIO 18 MM, a
MPEBBIIICHUE IO X0y MOJYYEeHO CO CPEIHEH KBaJpaTUYECKO OMMOKOM, paBHOU
6 MM Ha | kM.

3.6. JIlunus uzmepeHa nath pa3. CpeaHss KBaJpaTudeckas ommoKa cpeHe-
ro U3 pe3ynbTaToB u3mepeHui cocrapmwia 0,20 M. HaiiTu cpenHio0 KBajapaTuye-
CKYIO OTHOCHUTEJIbHYIO OIIMOKY OJHOTO U3MEPEHUS, €CIIU JUTMHBI TUHUHU 985,44 M.

3.7. Ilnomaab MHOTOYTOJIBHUKA OMpeesuiach mo yactam. CpeHue KBa-
paTUYECKHE OIMOKH OTAENBHBIX YacTel MOMyYHIUCh CeAyromuMu: m1= 10,5 M?
my= 14,0 M?, m3= 9,5 M?, my= 8,5 M2 HaiiTu cpeqHIOn KBaApaTHYECKyIO OLINO-
Ky BCEH IJIOIIa I MHOTOYTOJIbHUKA.

3.8. [InMHa JTUHAKA U3MEPSIIACh N0 YacTAM CTAIbHOU 20-TUMETPOBOM JIEH-
Toi. Jlnuna yacteit coctaBuia 100 u 200 M. Onpenenutb aOCOMOTHBIE U OTHOCHU-
TEJIbHBIE CPEHUE KBAJPATUUECKHUE OIMOKMU KaXJIOW YacTh U BCEW JIMHUU, €CIH
CpeaHsis KBajgpaTHyecKas ommOKa OJJHOTO OTI0XKeHUs JIeHTHI my = 0,005 M.

3.9. OnpenenuTh CPEIHIOI KBAIPATHUYECKYIO OIMOKY OMPEICICHUS Pajin-
yca mapa R = 10,0 M, ecii U3BeCTHO, 4TO 00BbeM Mmapa V, BEIYMCICHHBIHN 110 3TO-
My 3HA4€HHMIO paauyca, ommboueH Ha 1,6 M3,

3.10. Cpennsisi kBagpaTuyeckas OmmuOKa ONPEACTICHUs] TPEBBINICHUS Ha
ctaniuu paBHa 2,0 mMm. HuBenupoBaHue mpou3BOAMIOCH MO IBYCTOPOHHUM peEi-
kaMm. Halitu cpegnue kBagparuyeckue OMMUOKH: a) CyMMBbI MPEBBIIMICHUM, MOJY-
YeHHBIX Ha 16 cTaHlusX; 0) NPEBBIINICHUS, BHIYMCICHHOTO HA CTAHIIMM KaK pas-
HOCTBH OTCYETOB IO YEPHBIM CTOPOHAM PEHKH.

3.11. Cpennsisi kBajpaTuueckas OIMOKa HEMOCPEICTBEHHOI'O0 H3MEPEHUs

yriia Teo0auToM coctaBuia 30”. OnpeaenuTs MUHUMAIIBHOE YUCIIO U3MEPEHHUIM,
HE0OX0AMMOE JIJIsl TIOJTYYECHHM pe3ybTaTa CoO CpeHel KBaApaTUIECKON OMMMOKON

He 6oJee 10”.
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3.12. Ilnomans kBagpara cocrtabiser 2670 cm?. C Kakoi TOYHOCTBIO

J0JHKHA OBITH U3MEpPEHA CTOPOHA, YTOOBI 00ECTIEUNTh CPEIHIOI0 KBAAPATHIECKYIO
OIIMOKY BBIYMCIEHHOIO 3HAYCHHMS IUIoImany keaapara 20 cm??

3.13. Jlns onpeneneHus CEKyHIHOTO pacxoja BOAbl B peke mo dhopmyne Q
= VP u3MepeHsI II0Ima b )KUBOTo ceueHus peku P= 17,61 m? ¢ ommbkoii 0,43 m?
U ckopocTh TedeHus Boabl V = 0,43 m/cex. Beruuciuts Q u M.

3.14. Yron f nonydeH Kak pa3HOCTh OTCUETOB JIBYX HampaBieHui. KakoBa
CpemHsisl KBaJpaTUiecKas OmrOKa yria £ , eClu CpeaHssl KBaJpaTuieckas oTcue-

Ta coctaiset 30”.

3.15. OnpenenuTs CPEeAHIOI0 KBAAPATUYECKYIO OMIMOKY IUIOIIATU MPSMO-
YTOJBHUKA, €CITM U3BECTHO, YTO CTOPOHA a = 32,64 M M3MepeHa Co CPeIHEH KBaI-
paTrueckoi ommokoi m, = 0,01 M, a cropona b = 52,48 m — co cpeaHel KBajpa-
THYeCKOU ormmnokout mp = 0,02 m.

3.16. OnpenenuTh CPeHIO KBAJAPATHUYECKYIO OIMMOKY IUJIOMIAIU Tpare-
IIUH, B KOTOPO# M3MepeHbl ocHoBaHus a = 82,36+0,15 M, b = 52,284+0,11 M 1 BbI-
cora h = 63,14+0,09 m.

3.17. BBIYHCIUTD CPEIHIOI KBAJIPATUUYECKYIO OIIMOKY OMpEeIeICHUs TUII0-
TEHY3bl TPEYrOJIbHHMKA, €CIM KaTeThl ero uaMepeHsl a = 102,26+0,15 m, b =
92,82+0,11 m.

3.18. B TpeyroipHUKe HEMOCPEACTBEHHO U3MEPEHbI cTopoHa a = 132,14 m
CO cpeaHel KBaapaTuieckoit omuokon m, = 0,05 M, u 1Ba yrna a = 64°32'20" u S
= 41°17'09"c omHOW W TOW Xe cpeaHel KBaapaTWyeckod ommokor m = 8",
OnpenenuTb CPETHIO KBAPAaTUIECKYIO OIMIHOKY CTOPOHBHI D.

3.19. OmnpenenuTb OTHOCUTENBHYIO CPEIHIO KBAJAPATUYECKYIO OLIMOKY
CTOPOHBI ¢ TPEYTOJbHUKA, B KOTOPOM U3MepeHbl yroi A = 39°01'+0,50', yron B =
60°02'+0,50" u cropona a = 292,80+0,10 m.

3.20. BpramciuTh TUIONIaAbh KBaApaTa M €€ CPEIHIOK KBaJAPaTHYECKYIO
omuOKYy, €Clii ero cTopoHa a = 272,43 M u3MepeHa co cpeHel KBaIpaTHICCKOM
omuokoi m, = 0,15 M.

3.21. BbIYUCIUTHh TOPU30HTAIBLHOE MPOJIOKEHUE MJIMHBI U3MEPEHHOU JIH-
HUU U €T0 CPEIIHIOI KBajapaTudeckyto omuoky, ecnu D = 202,85 m uzmepeHo c
omubkoit Mp = 0,12 M u yron Hakimona v = +12°00"' usmepen ¢ omumodKoit my =
0,50'.

3.22. Ha MmecTHOCTH M3MepeHa JyIMHA HaKJIOHHON JmaNu D = 212,68 M cC
cpenHel kBagparuueckon ommokoi Mp = 0,05 M 1 yroa HaKJIOHA K TOPU3OHTY V =
16°25' co cpenanelt kBamparuueckoit ommokon my = 0,8'. OnpenenuTs CpenaHIO0
KBaJIPAaTHYCCKYIO OLTUOKY MpeBbImeHuUs h.

3.23. OmnpenenuTh CPEIHIO KBAAPATHUYECKYIO OIIUOKY BBIYMCICHHOTO
o0BbeMa IPSIMOYTOJILHOTO Tapajuiesenunena , eciau ero peopaa =10, b=8uc =
6 M U3MEPEHBbI CO CPETHUMU KBAIPATHYCCKUMU OIMMUOKaMU My = Mp = M= 0,05 m.

3.24. Cpennee 3HaUeHUE yria U3 6 MPUEMOB UMEET CPEIHIOIO0 KBaJpaTHye-
ckyto omuoOky 4,0". OnpenenuTs CPeaHIO KBAaJIPATUYECKYIO OIIHOKY BEpOSIT-
HEHUIIEero 3HAUYCHUS yTJIa, TOJyYeHHOTO U3 16 MprueMoB MpH TeX Ke YCIOBUSX.
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3.25. lnuna cranpHOM 20-MEeTpOBOM JEHTHI OMpEAEsieHa CO CpeaHEN KBa-
patuueckoil omuOkoil, paBHo 1,2 mm. HaliTu cpenHIOn KBaapaTHYECKYIO
omn6OKy B qymnHe Juann D = 210,88 M, n3MepeHHON 3TOM JIEHTOM.

3.26. Haiitu cpegHue KBaJpaTudecKue OMMOKHU MPUpPAICHUN KOOpPIUHAT,
€CIIM U3BECTHO, 4TO paccrostaus d = 66,265+0,028 M u dupexyuonnwiii yron a =
40°38'22"+6".

3.27. Beraucnuth npeBbimenue h=d -tgy +1— o u ero cpeaHIow0 KBajpa-
TUYECKYIO OMIMOKY, ecnu anuHa JuHuu D = 165,35+0,12 M u yron HakioHa V =
-5°33'+1,0', BeicoTa mHCTpyMeHTa | = 0,985+0,005 M W BBICOTa HABEJACHHS U =
2,986+0,004 wm.

3.28. B coemqunutensnom Tpeyronbsauke ABC yron f ipu otBece B Bbrumc-
JieH 1o popmyiie

sin g :Esiny
C

U okaszaiucs paBHbIM 6°13'30". B pe3ynbpTaTe HEMOCPEACTBEHHBIX U3MEPEHHI T10-
aydensl y =5°11'47"+7";, b =2,333+0,001 m; ¢ = 2,131+0,0005 m. Haiitu cpen-
HIOIO KBaJIPATUYECKYIO OIMUOKY BBIYMCICEHHOTO yria p.

3.29. OnpenenuTh OTHOCUTENBHYIO OMIMOKY IEPUMETPa TE€OIOIUTHOTO TO-
JIMTOHA, COCTOSINIErO U3 7 CTOPOH JUIMHOW B cpenHeM 1o 200 M kaxkaas, eciiu oT-
HOCHTEIIbHAsI OIINOKA N3MEpEeHus CTOpoHbI cocTaisieT 1/1700.

3.30. [IpomoxkeH X0A reOMETPUIECKOTO0 HUBEIUPOBAHUS MO POBHOM MECT-
HocTH nipoTskeHrueM 3000 M nipu aynmHe BusupHoro ay4da S0 m. Halitu cpenHioro
KBaJ[paTUYECKYIO OIIMOKY CYMMBbI MPEBBIIIEHUM MO BCEMY XOAIY, €CIU CPEeIHsS
KBaJIpaTU4ecKas omuoOKa OonpeiesICHHs IPEBBIIICHUS Ha CTAaHIIUU paBHaA 1,2 MM.

3.31. ba3uc reomeTrpuueckoit cet JuHOM 720 M ObUT U3MEpPEH TpU pa3a
CTaJILHOM PYJIETKOM CO Cpe/lHeN KBaJApaTHUECKON OIMIMOKON OJTHOTO OTJIOXKEHUS 2
MM. OnpenenuTh CPEeIHIO KBAIpaTHUYECKYI0 U OTHOCHUTEIbHYIO OIIMOKH BEpO-
ATHEHIIero 3HaUeHus Oas3uca.

3.32. 3HaueHue yriia MOJYYEHO Kak cpeaHee u3 16 mpueMoB W UMeEeT
CPEIHIOI KBajpaTHueckyro ommbky 1,5". HaiiTu cpemHioo KBaJpaTHYECKYIO
OIUOKY yTiia, U3MEPEHHOTO OJTHUM MTPUEMOM.

3.33. OnpenenuTh JIMHY U CPEIHIOI0 KBAIpPAaTHUYECKYHO OIIUOKY BBIYHC-
JIEHHOTO KaTeTa MPsIMOYTOJbHOIO TPEYroJIbHUKA, B KOTOPOM H3MEpPEHbI TMIIOTE-
Hy3a ¢ = 224,26+0,12 M u npoTuBONEXKaIUi KateTy a yroa 4 = 43°24'00"+20".

3.34. Paccuurtarh, Kakyr CpPEIHIOI0 KBaJIpaTUUECKYH OMIMOKY MOXHO J0-
MYCTUTH MPH U3MEPSHUM CTOPOH MPAMOYTOJbHUKA co cropoHamu a =40 mu b =
15 M, 4yTOOBI BBIUMCIUTH €TO IUIONIAJb CO CPEAHEH KBaApaTHUYECKON OIIMOKOM
4,0 M?: a) 10 IPUHIHKITY PABHBIX BIMAHMIA, 6) IPUHMMAs My = My = M,

3.35. Iy mpou3BOICTBA YTIOBBIX U3MEPEHUI B IOJUTOHOMETPHUU MOTYyYe-
HO Tpu TeomonuTa. [IepBblid TEOAOIUT JAET pe3yiabTaTr CO CPEIHEN KBaJpaTuye-
CKOM OImmMOKO# n3mMepenus yria ogHuM rnpuemom 10", BTOpoii — ¢ To# ke ommo-
KoM, paBHOU 15", u Tpetnii — ¢ ommoOkoit 20". Onpenenutb, KaKOe MUHUMAILHOE
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YHCIIO TPUEMOB HYKHO CII€JaTh KaXJAbIM T€OJ0JIUTOM, YTOObI 00ECTIEUYUTh MOITY-
YeHHE CpeIHEN KBapaTUYECKON OMMOKH BEpOSITHENIIETo yriia He 6omee 5"?7

3.36. lanbl GyHKIIUH, B KOTOPBIX X SIBJSIIOTCS pe3yJIbTaTaMHU U3MEPEHUH CO
cpeaHel kBaapaTudyeckor ommoOkod m = 2,0. Haiftu cpeaHue KBaapaTHYeCKUe
OMIMOKM BBIYMCICHHBIX 3HaueHWH OQyHKOowiA: 1) y=5-X; 2) y=X-X,; 3)
y=x—dx,;4) y="22205) y =T 6) y =R R gy,

2 Xq 2

3.37. B TpeyroibHUKe M3MEPEHbl JBa yria. Bec Kaxkaoro u3 HUX paBeH
eaunuie. OnpeneanuTh BEC TPETHEro yria TPEeyrojdbHUKa, BBIYUCICHHOTO MO IBYM
U3MEPEHHBIM.

3.38. JIBa yriia u3MepeHbl CO CPEAHUMHU KBaIpaTUYECKUMHU OIITMOKaMH My =
2" um = 5", HaliTu Beca 3TUX yTJIOB.

3.39. Cpennsis kBaapaTuyeckas omuoOka usmepenus yria 0,5', Bec paBeH 4.
BbIuuCIUTh CpEHIO KBAIPATUUYECKYIO OMIUOKY €AMHUIBI BECa.

3.40. Yruel TpeyroiapHUKa OompeaesieHsl ¢ Becamu P = 4, P, = 9, P3 = 16.
Cpennsist kBajpaTuieckas omunoka equHuIlbl Beca i = 10". Onpengenuts cpeanue
KBaJpaTUYECKHE OITMOKN U3MEPEHUS YTIIOB.

3.41. V3mepenue co cpemHeld KBaapaTHUECKOW OMMOKON M; =2" maer Bec
p1 = 1. Kakoil BeC COOTBETCTBYET HM3MEPEHUIO CO CPEAHEW KBaJIPAaTHUYECKOU
omuOKkon My = 1.4"?

3.42. Yron uzMepeH Tpems npueMamu. Kakoil BeC UMeeT NOJIy4YEeHHBIN pe-
3yJbTaT, €CJIM BEC ONPEEICHUS OJJHOTO HAIPABJICHUS IPUHSATH 34 €AUHULLY ?

3.43. /Iga yrina u3MepeHbl TEOJOJUTAMHU: MEPBbIA 8 MpueMamu, BTOPOH —
16. Cpennsisi KBaJipaTU4ecKas omrOKa W3MEPEeHHsI MEePBOTO yria coctaBmia 5".
OnpenenuTts CpeIHIO KBAAPATUYECKYIO OIMOKY U3MEPEHHS BTOPOTO yria.

3.44. Jluaus u3MepeHa 5 pa3 ¢ OIMHAKOBOW TOYHOCTHIO. Halitu Bec apud-
METHUYECKON CPEeIUHBI, €CIIM BEC OJHOTO U3MEPEHUS JIMHUH PABEH €IMHULIE.

3.45. TlpeBbllieHne MO HUBETUPHOMY xonay ainuHOU 450 M mmeer Bec 4.
Haiitu iy X012, KOTOPOMY COOTBETCTBYET MPEBBILIEHUE C BECOM €IMHHUIIA.

3.46. Bec n3MepeHnst CyMMBI IIECTH YTII0OB MHOTOYTOJIbHAKA PABEH €INHU-
e (M3MepeHust paBHOTOUYHBIE). ONpeAeNnTh BEC U3MEPEHHS OJJTHOTO yTia.

3.47. CxoapKo pa3 HEOOXOAUMO M3MEpUTh JUHUIO JUHOU 300 M, 4TOOBI
BEC pe3yJibTaTa OKa3aJiCd PaBHBIM TPEM, €CIIM BEC PE3YJIbTaTa U3MEPEHUS JIMHUU
nnuHon 100 M paBeH eauHuIe?

3.48. B TpeyroibHUKEe U3MEPEHBI IBA YIJIa, KAXIbIi ABYMS NpHUEMaMH TE€O-
JOJIMTOM, JAIOIIMM PEe3yJbTaT M3MEPEHHs YIJIa OJHUM IPUEMOM CO CpEAHEU
KBagpatudeckor ommoOkon 5".CKOIbKO pa3 HEOOXOIUMO U3MEPUTh TPETHH Yol
TPEYroJIbHUKA HHCTPYMEHTOM, JAIOIIUM pe3yJIbTaT U3MEPEHUs yIila OJHUM MpH-
emoM 10", uToOBI Beca BceX YIJIOB ObUIM OJIMHAKOBHI?

3.49. Haiitu Bec yriia, MOJy4EHHOTO KaK pe3yJbTaT MHOIOKPATHBIX U3MeE-
pEeHul, ecnu WU3BECTHO, YTO CpPEHss KBaJpaTU4ecKas OluOKa pe3yjbTaTa CO-
ctaBiseT 8", a ommOKa eAUHUIIBI Beca paBHa 20",
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3.50. BeicoTa curnania onpejeneHa myTeM U3MEpPEeHHs] 3€HUTHOTO paccTosi-
Hus Z = 70°18'30" u pacctostaus 10 curHaia S = 124,18 m. CpenHue kBaapaTude-
ckue omuoku m3mepernit m; = 40" u ms = 0,03 M. OnpenenuTs CpeAHIO KBaIpa-
TUYECKYIO OIMOKY BHIYMCICHHON BBHICOTHI CUTHAIA.

3.51. Yron uzmepsuicst 4eThIpbMS Pa3iIudHbIMUA TeojonuTtamu. [Ipu usme-
PEHUHM TEPBBIM MHCTPYMEHTOM mMoJiydeH pesysbraT 63°21'18" kak cpennee u3
JIBYX MPUEMOB, BTOpbIM 63°21'30" - u3 yeTbipex npuemoB, TpeTbum 63°21'12" - u3
HIECTU IPUEMOB, 4eTBEpPThIM 63°21'22" — u3 Bocbmu npuemoB. CpeaHue KBagpa-
TUYECKUE OIIMOKHU pe3ysibTaTa U3MEPEHUs yria OJJHUM MPUEMOM JIJIsl TEOI0IUTOB
okazanuck coorBerctBeHHO 10", 15", 20" u 12". Onpenennuts BeposTHEIIEE 3HA-
YEHHUE YIJIa U €r0 CPEAHIO0 KBAIPATUUYECKYIO OLINOKY.

3.52. OguH yron tpeyrosibHuka u3amepeH 10 pa3 MHCTpyYMEHTOM CO Cpeli-
HEel KBaJpaTHUECKON OMMOKOM pe3ynapTaTa 0HOTO u3MepeHus My = 6". CKoJIbKO
pa3 HEOOXOJMMO HU3MEPUTh KaXIbli M3 OCTABIIUXCA YTJIOB TPEYroJIbHUKA WH-
CTPYMEHTOM, CPEIHss KBaJApaTHIeCcKasi OMIMOKa OJTHOTO U3MEpeHHs yria my = 8",
4yTOOBI BECa YIJIOB OBLIN OJMHAKOBBI?

3.53. B npssMoyrosibHUKE H3MepsUTUCh CTOPOHBI @ = 140 M 1 b = 86 M ¢ Be-
camu Pa= 40 u pp= 100. Beruucauth miomaas u ee Bec.

3.54. B npsAMOYroJIbHOM TPEYTrOJIbHUKE OJWH YIoJ U3MEPEH TPEeMs Ipue-
MaMH CO CPEJIHEH KBaJpaTHUECKOM OIMOKO# ogHOoro m3meperuss m = 30". Benu-
yyHa yria coctaBuiia A = 43°21'. 3HaueHue U3MEPEHHON TUIIOTEHY3bl ¢ =
280,42 m nonyueno ¢ omubkon Me = 0,12 M. OnpenenuTs AIMHY KaTeTa a U €ro
CPEIHIO KBaJAPATHYECKYIO OITUOKY, €CIu ommbKa eaquHuibl Beca i = 0,21 m.

3.55. Cpennsis kBagparuueckas ommOka m3mepenus yria 15". Haiitu Bec
cymMbl 20 yIJI0B, U3MEPEHHBIX B TE€X )K€ YCIOBUSX, €CJIM ONIMOKA €UHUIIBI Beca
w=30"

3.56. B TpeyrosbHUKe OMH yroji U3MEPEH TPEMS IPUEMAMHU, BTOPOU - 1Ie-
cTh10. HaliTu Bec TpeThero BRIUUCICHHOTO yTJiia, €CJIU BCE MPUEMbI PAaBHOTOUHBI U
BEC yIJIa, MOJYYEHHOTO U3 OJJHOTO MpUeMa, MPUHST 32 CIUHUILY.

3.57.1lpu onpeneneHun TIIyOWMHBI HAKIOHHOM MIAXThl U3MEPEH BEPTHKAIIb-
HBIM yTOJ TpeMs Pa3IudHbIMU TeoonmuTamu. CpelHue KBaJpaTUYECKUe OMMUOKH
OJHOKPATHBIX U3MEPEHMH yIjia COOTBETCTBEHHO cocTaBmwiu 1,9", 4,5", 6,0". Ilep-
BBIM TEOJIOJIUTOM YTOJl ObUT U3MEpeH 2 pasa, BTopeiM — 10 pa3 u tperbum — 20
pa3. Hailitu cpeHioo KBapaTuiecKyto OIMOKY OKOHYATEILHOTO 3HAYCHUS yTila.

3.58. IIpuHrMast Bec OJIHOKPATHOTO U3MepeHHUsl TuHUU B 20 M 3a €IUHHUILY,
HEOOXOJMMO YCTaHOBUTb, CKOJIBKO pa3 CleayeT W3MEPUTh JUHUIO JAjuHOU B 150
M C T€M, YTOOBbI pe3yJIbTaT U3MEPEHHUSI 3TON JIMHUKU UMeIl Bec, paBHbIil 0,57

3.59. Bprunciuth Bec yria y = %(0{ + ﬂ), €CJIM Beca yTJIOB o U § COOTBET-
CTBEHHO paBHbI 3 U 5.

3.60. BeruncnenueM noiaydyeHa mojycymma yrioB ) = %(a + p ) Bec kax-
JI0TO U3 YTJI0B o U f paBeH 5. Haiftu Bec mosycyMMBbI yTJIOB.
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1
3.61. Yron y :E(a + ,B). Yrael o v f u3MepeHbl KakIplid 9 mpruemMamu.

Cpennue KBaapaTUUeCKUE OMIMOKH pe3ysbTaTa U3MEPEHUs YIiia OJHUM IpHe-
MOM okazaiuch M, = 3,0" u mg = 6,0". HaiiTu Bec yria y, npuHsB 3a €IUHUIY BEC
BEPOSATHEMIIETO YTJIA O.

3.62. Yron y = o + . YIIIbl 0 IONy4EH KaK CpeJHEee U3 Pe3yIbTaToOB U3Me-
peHuil 9 mpuemaMu cO CpelHEeW KBaJApaTUUECKON OIMOKON HM3MEpPEHUs OJHUM
npuemoM M, = 5,0". lns yrna f cnenano 16 npuemos, npuyem Mg = 9,0". Onpe-
JIEIUTh BEC yIJia y, IPUHSB 33 €UHUILY BEC pe3yJIbTaTa U3MEPEHHUS YIJIbl 0 OJTHUM
IPUEMOM.

3.63. OguH yroi TpeyrojibHHKa U3MepeH 16 pa3 co cpenHeil kBaapaTude-
CKOM OIMOKON ogHOTO M3MepeHus My = 8,0". 3HaueHne BTOPOTo yIJia MOJydeHo ¢
BecoM P> = 2. CuuTas, 4TO BEC IEPBOrO YIVIA PAaBEH €AVHMIIEC, HANTH CPEIHIO
KBaIPATUYECKYIO OMMOKY U BEC TPETHETO yTiia, BEBIYUCIECHHOTO TI0 IBYM MEPBbIM.

3.64. Yrabl TpeyroJibHUKa U3MEPSUINCh TPEMS PA3TMYHBIMUA TEOJO0JUTAMMU.
[lepBbIil yroy ObUT U3MEPEH MEPBBIM TEOAOIUTOM 6 pa3, BTOPOH — BTOPBIM TE€O-
nomutoM 10 pa3 u Tpetnii — TpeTbuUM TEOOIUTOM 16 pa3. CpenHue KBajgpaThde-
CKHE OLIMOKM OJHOTO MU3MEPEHHUS YIJIa JJisl TEOHAOJUTOB COOTBETCTBEHHO PaBHBI
3,0", 4,5", 6,2". HaiiTu BeC KaxIoro yria, €Cli 3a €QUHUIy Beca NMPUHATH pe-
3yJBTaT CO CPEAHEH KBapaTHIecKou ommokoit ¢ = 1,0".

3.65. OnpenenuTh BeC BBIYHCICHHOTO 00beMa MPSMOYTOJIHHOTO Mapaliie-
aenurena, ecyim peopaeroa=10mMub =4 Mmu ¢ =5 M u3MepeHsl ¢ BecaMu P, =
80, py= 100, p. = 160.

3.66. B tpeyronsauke ABC usmepensl ctopoHa a = 514,12 +0,05m u npu-
Jexaiue K Heit yrabel: B = 57°08'16"+7" u C = 75°28'30"+7". Onpeneauth 1u-
HBI, CpEJTHUE KBaJpaTHUYEeCKuEe OMMOKU M Beca CTOPOH @ U C MPU YCIOBUH, UYTO
ommbka equHuIbl Beca 1 = 0,05 m.

3.67. HaiiTu cpeHIOI0 KBaIpaTUYECKYIO OLIMOKY U BEC MPEBBILICHHUS , BbI-
YHCACHHOTO 1o opmyne h=s-tgv, ecau s = 580,92+0,10 m u v = 1°34'10"£12",
a ommoOka exuHULbI Beca i = 0,05 M.

3.68. CtopoHa kBaapara a = 60 M u3Mepena ¢ BecoM p, = 16. Onpenenursb
BEC IUIOLIAAN KBaApara.

3.69. Ctoponsr @ = 100 M u b = 150 M npsiMmoyroibHUKA U3MEPEHBI C Beca-
Mu p, = 300 u pp=200. OnpeaennTs BeC BHIYUCICHHON IO/,

3.70. KarteThl mpsiMOYToJIbHOTO TpeyroyibHuka a8 = 360 M u b = 270 M u3me-
peHbI ¢ Becamu p, = 18 u pp=24. OnpeaeanTh BEC BBIYUCICHHON TMIIOTEHY3HI C.

3.71. OnpenenuTs BeC BBIYMCICHHON IUIOMIAAN TPEYTOJbHHUKA, €CJIU OCHO-
Banue ero b = 15 m mosrydeno ¢ Becom pPp = 1, a Beicota h = 30 M — ¢ Becom py =
0,5.

—X

X
3.72. Haiitu Bec Qynkuum Y =% + X;, €CIIM BEC KaXJIOTO U3 apry-

MEHTOB PaBeH 2.
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4. KoHTpOJIbHBbIE 3aJaHUS

4.1. B Tabn. 4 npuBeaeHbl 3HAUEHUS] UCTUHHBIX OLIMOOK pE3yJbTaTOB H3-
MmepeHus yria. Halitu cpeaHioro, CpeiHIo KBalpaTHUECKYI0, BEPOSTHYIO U Ipe-
JeJIbHYI0 OLIMOKM M3MepeHus yrina. [IpoaHanu3upoBaTh CBOMCTBA ClydailHbIX
OLIMOOK Ha JAHHOM IpUMEPE.

Tabmnura 4
Ne Omubxu Ne Omnbxu Ne Omunoxu Ne Omuoxu
nn A, C 11 A, c 11 A, c I A, c
1 2 3 4 5 6 7 8
1 -2,42 11 -025 21 0,18 31 0,16
2 0,82 12 -0,12 22 -1,28 32 -0,05
3 -0,30 13 -1,45 23 0,64 33 -0,56
4 0,13 14 0,66 24 0,17 34 0,95
5 1,65 15 0,24 25 0,10 35 0,15
6 0,71 16 -0,11 26 1,27 36 -0,02
7 0,28 17 1,29 27 -0,58 37 -0,88
8 0,12 18 -0,65 28 -0,17 38 -0,50
9 -1,55 19 -0,22 29 0,08 39 -0,14
10 -0,67 20 -0,10 30 1,12 40 0,02

VYkazaHnue: KaKIOMY CTYACHTY K MOCIEIHUM ABYM IH(paM MCXOAHBIX JaHHBIX MpuoOa-
BUTb HOMEP CBOETrO BAPUAHTA.

3.2. B tabn. 5 npuBeneHbl OUIMOKHU, MOTYyYEHHBIE 10 pe3yJbTaTaM He3aBU-
CUMBIX H3MepeHuil. [IpoBepuTh HaIMYKMEe CUCTEMATHYECKOW COCTAaBISIOMICH U
OTIPENICIUTH CPETHIOK KBAIPATUUYECKYIO OIUOKY Pe3ysibTaTa U3MEPEHUS.

TabGmumna 5
Ne (0)ii7 (971 Ne Ommubxu Ne Omnoxu Ne Omuoxu Ne (0)1117 (971
I I I I 11
1 2 3 4 5 6 7 8 9 10
1 0,45 7 -0,60 13 -3,68 19 1,33 25 0,21
2 0,74 8 1,00 14 2,71 20 2,27 26 -2,26
3 -0,21 9 2,81 15 4,92 21 -1,34 27 -0,55
4 0,52 10 3,12 16 0,15 22 -0,25 28 1,52
5 0,83 11 -0,95 17 0,84 23 -1,42 29 -1,86
6 -1,36 12 2,14 18 -2,71 24 5,63 30 1,24

Ykazanue: CTYACHT K HCXOJHBIM JJaHHBIM HpI/I6aBJ'I5IeT HOMCEp CBOCTO BapHuaHTa.

3.3. BeuncauTh NpeaeiabHyl0 HEBSA3KY B CYMME YIJIOB Ka)XIOro TPEyrojib-
HUKa M0 OHOMY M3 BapHUaHTOB, €CIM CPEAHHME KBaJpaTHUYECKHE OMMOKA M; yr-
JIOB paBHBI 3HAUEHUSIM, IPUBEICHHBIM B TabI1. 6.

Ta0mura 6
Bapuant 1 2 3 4 5 6 7 8 9 10
my" 5,3 4.4 6,2 4,7 4,3 4,1 2,9 4.8 5,9 4,7
m,," 4,9 3,3 3,4 5,7 5,9 3,1 51 5,7 3,7 3,6
my," 3,8 5,1 4.4 2,7 3,1 2,2 4,6 6,4 6,6 4,0
Bapuaut 11 12 13 14 15 16 17 18 19 20
my,c 3,1 | 38 55 3,6 6,6 2,7 3,8 3,3 4,7 3,8
my,c 5,2 4,5 4,8 6,4 3,7 2,5 4,9 4,5 9,5 4,4
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ms, ¢ 46 | 29 2,5 2,2 4,1 4,4 5,2 3,4 6,2 31
[TpopomxHenue Tadi. 6

Bapuanr | 21 22 23 24 25 26 27 28 29 30

my,c 56 | 61 4,8 2,8 4,6 54 6,4 4,2 5,2 6,4

m,,c 42 | 3,7 5,6 4,9 51 4,9 53 5,6 4,6 58

msy, ¢ 34 | 46 3,7 53 3,8 3,7 4,9 3,9 6,1 4,9

3.4. [IponokeH X0 TEOMETPUYECKOTO HUBEIMPOBAHHUS IO POBHON MECTHO-
CTH npoTsbkeHueM L mpu anuue BuzupHoro syda 50 m. [To onHoMy U3 Bapuan-
TOB, IPUBEACHHBIX B Ta0]. 7, BBIYMCIUTH CPEAHIOID KBAJIPATHUYECKYIO OIIHOKY
CYMMBI TPEBBIIEHUN MO BCEMY XOJy, €CIIM CPEIHSAsS KBaJpaTU4ecKas OIIMOKa
NPEBBIIICHUS HA CTAHIIUU M.

Tabnuna 7
Bapuant 1 2 3 4 5 6 7 8 9 10
L, MM 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200
m , MM 13 | 1,2 1,4 15 1,7 1.3 1,2 1,0 1,1 1,4
Bapuanr | 11 12 13 14 15 16 17 18 19 20
L, MM 1500 | 1700 | 2100 | 2500 | 2700 | 3100 | 3300 | 3600 | 3900 | 4100
m, MM 1,0 1,2 1,3 1,6 1,8 14 15 1,3 1,1 1,0
Bapuaut | 21 22 23 24 25 26 27 28 29 30
L, MM 3400 | 3500 | 3700 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 4700
m , MM 15 | 18 1,6 1,9 1,7 1.3 1,4 1.8 1,9 2,0

3.5. B Tabn. 8 mpuBeneHBl BapuaHThl 3HAYCHUH JUIMHBI JIMHAA S U TUPEK-
IIUOHHOTO yriia « . [lo ogHOMY U3 BapUaHTOB BBIUMCIIUTH MPUPAIICHUS KOOPIU-
HAT ¥ UX CPEIHUE KBAAPATHUYCCKUE OITHOKH.

Tabmma 8
Bapuanr S+ms, M atmg Bapuant S+ms, m atmg

1 2 3 4 5 6

1 201 + 0,07 17°+ 11 16 144 +£0,17 43°+21
2 199 + 0,09 21 +1,3 17 197 +£0,20 48 +2,4
3 188 + 0,06 38 +18 18 290 +0,13 60 +19
4 200 + 0,08 40 +1,0 19 252 +0,11 66 + 1,4
5 205+ 0,15 33 +0,5 20 156 + 0,10 70 £1,0
6 210 + 0,20 55 +15 21 165+ 0,15 45 +£1,6
7 222 +0,22 68 + 1,4 22 174 +0,12 58 +0,9
8 232+0,11 73 £ 1,7 23 146 +£ 0,16 25 +1,3
9 250+ 0,14 88 +1,9 24 183 + 0,08 30 +25
10 169 + 0,09 96 +2,0 25 195+0,16 53 +1,7
11 189 + 0,07 39 +1,4 26 230+0,21 65 +1,8
12 133+0,04 41 +1,3 27 254 £ 0,26 71 £1,2
13 238+ 0,17 32 +1,6 28 180+ 0,18 49 +0,8
14 215+ 0,05 18 £1,3 29 245+ 0,24 51 +14
15 137 £ 0,06 37 £1,7 30 260 £ 0,21 64 +2,3
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3.6. [Ipesbimenue h monydeno no popmyne h = S tgv. C kakoit TOYHOCTBIO
JOJDKHO OBITh U3MEPEHO PACCTOSHUE S M YroJl HaKJIoOHa V, eciii h TpedyeTcs 1mo-
JYYUTh CO CpEJIHEN KBaJIpaTUUYECKON OMMOKOW My ? 3HaUYeHUs] BEUYUH S, V, My
nadel B Ta0I. 9.

Tabmuma 9
Bapuant S, M v, Tpaj Mmh,cMm | Bapuant S, M V, Tpaj Mh , cM
1 2 3 4 5 6 7 8
1 123 6 3,2 16 215 3 4.7
2 150 7 3,0 17 235 5 3,3
3 200 5 2,0 18 170 10 2,8
4 140 10 2,4 19 155 7 3,0
5 175 8 3,6 20 260 11 2,5
6 225 9 4,0 21 160 4 2,1
7 100 4 1,0 22 190 12 4,2
8 250 6 4,5 23 210 8 3,6
9 130 3 1,2 24 250 9 4,8
10 240 7 4,0 25 135 4 3,1
11 110 11 2,5 26 185 6 1,4
12 150 6 4,3 27 110 5 19
13 230 4 3,5 28 245 7 2,8
14 180 10 2,0 29 220 10 4,1
15 195 9 5,0 30 125 3 1,5

3.7. JIBa yrma u3MepeHsl pa3sHbIMH HHCTpyMEeHTamu. Beca pesynbTaToB
oKazajauch p1 U py . HaliTu cpeanue kBajgpaTuyeckue OMIMOKU pe3ysbTaToB MU3-
MEpEHHI yria Mi; U My, eciiu omudKa eAMHUIBI Beca . YUCIICHHBIN OTBET AaTh
110 OJTHOMY W3 BapHaHTOB, MPUBEJIEHHBIX B Ta01. 10.

Tabmauma 10
Bapuant 1 2 3 4 5 6 7 8 9 10
p1 2 3 4 9 5 10 3 7 5 4
D2 4 7 6 4 2 16 5 11 7 10
U, C 4,0 4,5 51 3,2 7,8 6,1 7,0 8,0 9,2 7,4
Bapuanr | 11 12 13 14 15 16 17 18 19 20
p1 2 4 3 6 7 10 9 3 3 6
D2 7 6 6 10 11 4 2 5 10 10
U, C 2,5 2,0 4,5 5,0 5,6 2,9 4,3 2,0 1,5 3,0
Bapuanr | 21 22 23 24 25 26 27 28 29 30
1 5 3 4 11 9 10 7 2 5 3
D2 8 6 7 5 4 6 3 5 8 6
U, C 54 2,3 3,4 53 4,6 4,9 3,8 2,9 7,6 57

3.8. OauH yroy TpeyrojibHUKa U3MEPEH N pa3 TEOJOJHUTOM CO CpPEIHEH
KBaJpaTUYECKON OMMOKON 0HOTO M3MepeHus: M. CKOIbKO pa3 HeoOX0IUMO U3-
MEpHUTH JIBa JIPYTUX yIJia TPEYroJbHUKA TE€OJO0JUTOM, TAIOIIUM CPEIHIOI KBajl-
paTUYECKYI0 OIUOKY OJHOTO U3MEPEHUsSI My, 4TOOBI Beca BCEX YIJIOB ObUIM OJH-
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HaKOBBIMU? BBIYHCIICHHS BBITIOJIHUTH IO OJTHOMY W3 BapUAHTOB, MMPUBEICHHBIX B
Tabm. 11.

Tabmmna 11
BapuanTt 1 2 3 4 5 6 7 8 9 10
n 12 10 8 9 7 6 5 4 11 13

my,c 5,0 4,2 3,3 3,5 3,7 2,5 2,8 15 5,5 6,0

myc | 70 | 61 | 52 | 55 | 73 | 45 | 44 | 36 | 35 | 47

Bapuanr | 11 12 13 14 15 16 17 18 19 20

n 4 3 8 7 11 10 12 8 5 6

my,c 6,9 5,8 5,2 3,8 3,6 3,7 2,9 1,5 5,7 2,8

my, ¢ 3,8 3,2 8,2 6,0 59 6,4 4,9 4,5 3,0 9,3

Bapuant | 21 22 23 24 25 26 27 28 29 30

n 7 5 3 10 12 4 9 8 5 11

my,c 2,7 3,1 6,2 4,8 2,4 4,6 2,1 3,8 1,9 4,6

my,c 3,9 5,4 5,1 3,6 4,7 5,7 6,0 4,2 3,4 6,7

3.9. Karetsl @ wm b mnpsIMOYrojpbHOTO TpEyrojbHHKA U3MEPEHBI C Beca-
MU,paBHBIMU p, U pp. ONpenaenuTb BeC BHIYUCICHHOW TMIIOTEHY3bl ¢ MO OJIHO-
My U3 BapuaHTOB (Tali. 12).

TabOmuna 12
Bapuanr 1 2 3 4 5 6 7 8 9 10
a, M 40 20 80 160 100 200 240 280 320 360
De 8 4 12 24 10 20 12 14 16 18
Db 30 15 60 120 75 150 180 210 240 270
b, m 3 2 6 12 15 10 9 7 8 18

Bapuant | 11 12 13 14 15 16 17 18 19 20

a, M 10 20 30 40 50 60 70 80 90 100

Pe 9 15 45 60 75 150 210 240 270 300
Pb 15 30 45 60 75 90 105 120 135 150
b, m 4 10 18 40 50 90 140 160 180 200

Bapuant | 21 22 23 24 25 26 27 28 29 30

a, M 110 120 130 140 150 170 190 220 230 250

Pa 9 13 17 22 30 45 35 50 65 70

Db 25 40 55 80 90 110 130 100 140 120

b, m 40 50 20 70 90 60 100 80 150 200

3.10. B tabn. 13 maHbl pe3ynbTarhl U3MepeHus AByX yrioB. Haittu (o
CBOEMY BapHaHTY) BEpOSITHEHMIIEE 3HAYEHUE ITUX YIJIOB U HX CPEIHHE KBaJpa-
TUYECKHE OIIMOKH.

Tabauma 13
Ne | 3nauenue nepsoro Ne 3HaueHUe BTOPOTro
ibs yrina, fi il yria, %
1 2 3 4
1 69° 44’ 15.5" 1 120° 25' 09.6"
2 16.4 2 115
3 15.6 3 12.1
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ITponomxkenne Tadn. 13

1 2 3 4

4 17.0 4 10.8
5 16.3 5 11.3
6 18.7 6 10.4
7 17.3 7 12.5
8 17.5 8 10.0

VYkazaHue: KaXJOMy CTYJIEHTY K CEeKYHJaM MCXOJHOTO yriia MpuOaBUTh HOMEP CBOETO
BApUAHTA.

3.11.0T™MeTKHN Y3JIOBBIX PENEPOB MOJIYYEHBI MO MIECTH XOJaM KaxKIas U
npuBeAeHbl B Ta0n. 14. Onpenenuts (110 CBOEMY BapUaHTy) BEpOsTHEMIIee 3Ha-
YEeHUE OTMETOK U MPOU3BECTH OLIEHKY TOUYHOCTH.

Tabnuna 14
Ne H Cpennsia kBagparuueckas | Ne Cpennsist KBagpaTuueckas
1, M Hi, m

T omuOKa 1o xojam T omuOKa 1Mo xoJ1am

1 2 3 4 5 6

1 271,729 5,7 1 155,678 4,6

2 722 7,3 2 674 7,5

3 717 8,4 3 681 5,8

4 732 4,9 4 669 4,1

S) 730 3,7 S) 685 2,9

6 720 6,1 6 672 6,9

VYkazaHue: Kaxa0My CTYACHTY K BEJIMYMHE CpPEelHEN KBaJpaTHUeCKON omuOKu mnpuda-
BHUTb HOMEP CBOETO BApUAHTA.

3.12. B 1abn. 15 npuBeneHbl pe3ynbTaThl MIECTH U3MEPEHUMN JTBYX YTJIOB,
OpUYEM KaXIblil pe3yJbTaT MOJIyYEH KaK CpEJHEE M3 HECKOJbKUX IPUEMOB.
Omnpenenuts (10 CBOEMY BapUaHTy) BEpOSITHEHIIIEE 3HAUYCHUE YIJIa U TPOU3BECTU
OIIEHKY TOYHOCTH.

Tabnuna 15
Ne | 3nauenue nepsoro Yucno Ne | 3nauenue BTOpOTO Yucno
III1 yria, fi IIPUEMOB, Nj | I yriaa, j IIPUEMOB, N;
1 2 3 4 5 6
1 64° 27' 33" 4 1 76° 15’ 49" 3
2 26 3 2 43 6
3 22 5 3 40 4
4 30 2 4 45 2
5 32 4 5 41 5
6 25 7 6 47 8

VkazaHue: KaKIAOMY CTYACHTY K 4YHCIY IIPUCMOB HpI/I6aBI/ITB HOMCp CBOCT'O BapuaHTa.

3.13. B Tabn. 16 nansl npeBHIICHUS MPSMBIX U OOPATHBIX XOJOB T€OMET-
pUYECKOTO HUBEIMPOBAHUS W YHUCIO CTAHIUMK MO KaXKIOMY XOIy (B OJHOM
HarpaBieHuu). Berauciants (1Mo cBoeMy BapuaHTy) OIMIMOKY €IWHUIIBI Beca, a
TaK)Ke CPEIHHME KBAIPATHUYECKUE OIIMOKU MPEBBIIICHHS HA OJHOW CTAHIIMHA XOJa
Ha «YCJIOBHBIA KHJIOMETP» JBOMHOTrO XoAa (13 10 cTaHImii).
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Tabmuma 16

Ne I[IpeBpimieHn e, M Yucno cranmui,
xXojza ITpssmoit xon | OOGpaTHBIA XOJ K
1 2 3 4
1 -1,246 +1,250 16
2 +2,194 -2,191 11
3 +3,875 -3,873 6
4 +0,904 -0,901 7
5 -4,004 +4,002 8
6 -1,892 +1,895 10
7 +2,555 -2,557 8
8 -1,109 +1,106 11
9 +0,546 -0,549 9

Vkazanue: KaKIAOMY CTYACHTY K YHUCITY CTaHIMHU HpI/I6aBI/ITL HOMCPp CBOCI'O BapuaHTa.
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