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110 3HAKAM HEBA30K f; 1 f; ONPE/ICIIAIOT HASBAHHE PYMOA H CMOTPAT B BEOMOCTH
KOOp/UHAT, KaKas IMHMA HMeeT GAMSKHMIL K BHUMCICHHOMY PyMO. Pesyinrar
M3MEPEHIs STOI JIHHUN HYKHO IPOBEPHTS HA MECTHOCTH.

Ecm pyMOBl HeCKONEKHX JMHMiL NPHMEPHO paBibi pyMGY HEBAIKH, TO HAXO
NPOBEPHTE HA MECTHOCTH H3MEPEHHS BCEX ITHX JHHMIL.

Ecin rpyGas NOTpEmIHOCTb BKPATACh B W3MEPEHMS HECKONBKHX JMHUA ¢
PasIHUHBIME PYMOAMH, TO YKa3aHHBIM METOJOM HElb3s MONB30BATECA, & HAIO
NPOBEPHTE BCE M3MEPEHNs THHHT HA MECTHOCTH.

Ecnn  nesnska 6 nepuvempe oxasaiace domycmunoi, TO HEBA3KH B
NPHPAIICHIAX KOOP/HAT PACTPEACIAIOT ¢ OOPATHHIM 3HAKOM Ha BCE NPUPALICHIs
KOOP/MHAT NPONOPUHOHATHHO FOPU3OHTAILHBIM HPOIOKCHHSM THHI

Va==f*51%8;
Vi=-f 5135,

KOHTPO/IeM NIpABILTSHOCTH BHIMHCICHIA MONPABOK B NPHPALICHIA KOOPAWHAT
CAYKHT PABEHCTBO: CYALMA MOMPAGOK 6 NPUpaujents KoopOUHam 1o Kaxedoil oct

Qonoicia Geimb pasia nesszKe ¢ obpamusM KoM

D=L
DA

TomyueHHbIC TIONPABKH aareGpaHucCKH MPHOABIAIOTCH K COOTBETCTBYIOLIM
NIPHPAILICHIAM KOOANHAT, TIONYYAIOT YBA3AHHEIC NPUPAIICHIA:

PASFMES WS METAR
DASANED ST

Cyava yessanuwx  npupawenii xoopounam no  xaxcdoii ocu  dozrcna
pasnambes meopemuseckoti cye. [ NOMMTOR:

> Ax,,, =0
Ty =0

Tocie yBA3KH NPHPALLCHHIE BLIMHCIAIOT KOOPAUHATEL BCEX TOUCK NOUTOHA 110
Qopynam:

Konmpoiey NpaBIWIBHOCTH  BEIMHCICHHS KOOPAHHAT CIYKHT TO, WTO,
[OCHICAOBATENBHO BEIUHCIS KOOPAHHATS TOUCK MOJMIOHA, AOMAHbI HONYUHTH
KOOP/MHATE HCXOHOI TOUKI, T.K. CYMMA YBA3AHHBIX IPUPALLCHUI] PABHA HY.IIO.
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5.0coennocmu yensKu npupauenii KoopOURAM PasoMKHYMOZ0 MEO)OAUMHOZ0
xo0a.

Ipit BEIMHCIHTENBHOM 0GPAGOTKe PA3OMKHYTOFO TEOZONHTHONO XOAQ, peilias
HOCHIOBATENEHO  IPAMYIO  TEOE3HUECKYI0 3aauy, BBIMHCIHM NpHpALICHS

X

[ >
KOOPAUHAT 10 Kaxk0ii cTopotte xoa AX; i AY; (pic.2).

Puc.2

KOoOpAMHATS MYHKTOB X0/1a MOYSHM 110 hopMytant :

=X H=Ts
X=X +AKy; L=N+AY

Hoa = Xa +0H o Y= +AY;
Ko = Kng ¥ AX oy, B =Ty A7,

(X + X4t X))+ Xy = X + (N + Xy + +X,|_1)+2AX,

COHM 5TH PABCHCTBA W IOTYUHM ATA TIpHPALICHHT AX:

Tlocite NpHBE/IeHI IOIOGHBIX WIEHOB HMEEM:
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L = L+ LAY,

PSS S
wn
O
DAY, = Yoy = Youy
Anastornutas (JopMyIa JUIs CyMMBI pupattenuii AY uMeer ui:
@

Toayumics ewe A8a ycrosist (1) it (2), KOTOPbIe HABIBAIOTCS KOOPOUNAMHBLIL.
CymMb1 npHpaiteHHii KOOPHHAT, HOACHHTAHHBIE 110 ITHM (IOPMYJIaM, HA3LIBAIOTCA
TeOPETHHUCCKHMIH CYMMaMH IPHPALLCHIL. BCIEACTBHE OLLIHGOK HIMEpEHIS CTOPOH 1
VHPOLICHHOIO CIIOCO0A PACHPECICHIS YITOBOH HEBA3KM CYMMBI BbIMHCICHHBIX
pHpaLLeHIii KOOPHHAT B OBLLEM CIyuae He GYAyT PABHBI TEOPCTHICCKIM CYMMAM;

fo= DA - DAY
fy= Dbl - LAY,

BO3HHKAIOT HEBA3KH B IPHPAICHHSX KOOPIHHAT:

5=+

10 KOTOPIM BLUHCIAIOT ABCOMOTHYIO HEBA3KY Xojta:

UN=£IT(s)

1 3aTeM OTHOCHTENIBHYIO HEBSI3KY X0Ja:

OTHOCHTEbHAA HCBA3KA PAIOMKHYTOTO TCOOMHTHOTO XOd HE JOMKHA
npessars /1000, a NpH KOPOTKOM X0fie W MPH MIOXUX YCTOBHAX W3MCpeHMil
OTHOCHTEBHYIO HeBsIKY A0NyCKaioT A0 1/700.

ECAU OTHOCHTENbHAA HEBA3KA B PAJOMKHYIOM XOXC AONYCTHMA, TO e

——fe5 TS,
5H*85135,
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PACHIPEEIAIOT PONOPLHOHATBHO [UIHHAM CTOPOH.

Ilocile  BEIMMCHHHS TONPABOK B NPUPALLCHHS BEIMHCIAIOT YBS3AHHbIE
NPHPALLIEHIS 1t KORTPOMHPYIOT HX CYMMY:

DA, =Y A,
D Ay =2

3aTeM  HOC/ICIOBATE/ILHO  BLINHCIHIOT KOOMHATH TOMEK XOd, AOMKHB

HOMYUHTE HCXOAHbIE KOOPAHHATEL KOHCUHOI TOUKH XOJa, UTO CIYAKHT KONMpOAeH
HPABILILHOCTH BBIMHCIICHI KOOPHHAT.
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Jlexunst 13. Busuciumensnas o6pagomya meodoaumnsix xo00s.
1. 3adauu estuuciumensnoii 06padomu u nodzomosumensusie pagomsi.

Botuuctumenvnas  oGpaGomka  meodoaumnuix  X0006 NPOH3BOANTCS A
HOTYUCHIIA KOOP/UIHAT TOUCK STHX XOLOB.

TpH  TeOROMMTHON CheMKe BCE PE3YISTATH  ICONEMUECKHX HIMEPEHIL
JAIICHIBAIOT B reofe3MuCCKMil KypHA! H3MepeHuil yrios, il 1 aGpuc. DTi
IOKYMEHTBL CILy AT OCHOBAHHEM A1l [I0CTPOCHIS [L1aHA.

OGpaGoTky Ppe3yISTATOB NONEBLIX M3MCPCHHIi HAWMHAIOT ¢ NPOBEPKI
NPABIIBHOCTH BCeX 3amiceli H BRMHCICHMI, CACIAHHBIX B KypHAIS, A TAKKe
BBIHCIICHHUI IONPABOK 32 HAKIOH CTOPOH TEOXOMHTHOrO Xoxa. ECIi He npomn3sectu
THX IPOBEPOK, TO HEPEAKO NIOIPELIHOCTH HOICBHIX BIHCICHHIE BCKPBIBAIOTCS Yike
H0CIIe MO0l 0GPAGOTKH XOZIOB, UTO BLI3BIBACT HEOGXOHMOCTS IIEPEACIIBIBATS BCIO
paGoty 3aoBo.

Tocie NPOBEPKH YPHAIOB, COCTABISIOT CXEMAMUMECKUI] CPMEDIC BEEX XOLOB,
JAICHIBAIOT HA HEM CPEAHHC 3HANCHHS U3MCPCHHBIX OPHIOHTAIBHBIX YIJIOB,
ropusoHTAIbHbIE npOioAkCHHs. Ha CXCMATHUCCKOM HUEpTeRE 0COGO OTMCUAIOT
HYHKTEL [€04€3HUCCKOI COTH, K KOTOPBIM IIPOM3BOILIAC NPHBAIKA TEONOHTHBIX
XOZ10B, 130GPAAKAIOT JIHMHHH IPHBA3KIL, JAIHCHIBAIOT HCXOHBIC AUPCKLHOHHBIC YIIIbI,
OPU3OHTAIILHBIE IPOIOKCHIS, HIMEPCHHbIE [IPI IPHBSIKC.

Cxemariueckii UEPTEHK TCOLOMTHBIX XOJOB ¢ BEUIMCAHHBIMH Ha HEM
SHANCHISMH HIMEPEHHBIX YIIOB HEOGXOHM Ul BBIMHCICHIS YITOBBIX HEBSIOK.
PasHOCTS MEXKY TeM, UTO UMEETCS H TeM, UTO AOIKHO GbITS, HA3BIBACTCS HEGAIKOIL.

JlanbHelitas 06paGoTKa u3Mepeniii IPH TEOOAHTHOI CheMKe CIIAALIBACTCA U3
caenyiomx aeticrauii:

- oGpaGoTka yrIIOBBIX H3MepeHIIil;

- BHIMCICHUC AUPCKLHOHHBIX YIIIOB H PyMGOB CTOPOH;

- BHIMCACHHBIX NIPHPALLCHNI] I KOOPAHMHAT BEPLIH TEOAOMHTHOLO XOA;

- HOCTPOGHHE IIAHA YUACTKA TEONONHTHOI CHEMKLL.

Bce BBIHCICHILS 1Pl 05PAGOTKE TCONOTHONO X012 IPOH3BOIATCS B BEAOMOCTH
BLIHCIICHIIS KOOPHHAT.
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2.Ves3Ka yen06 3aMKHYmO020 Me0doaUMI020 X00a.

TIpoBepHE NPABILIBHOCTH  BLNHCICHHH B [0JCBOM IKyHALS, CPCAHHE 3HAUCHHS
HIMEPCHHBIX YIIOB TEOLOJHTHOIO XOAA BIHCHIBAIOT B COOTBETCTBYIOULYIO Ipad)y BEIOMOCTH
BBIUHCIICHIS KOOPAUHAT 110 HOPSAKY B HANABICHIH X074 YACOBOI CTPEIKH. 3ATeM BLINHCIIOT
CyMMy YIJIOB M 3AIICHIBAIOT ¢ B TON ke rpage BH3y. BEIUNCIME CyMMY YIIOB HOIHIOHA,
OUpECIIAIOT YIJIOBYIO HEBA3KY 10 opMyJie:

URY DY

e /B, - cymma HsMepenibix yritos (npatiueckas);

SBr - reopenmceran eysa yraon.
Jns samxnymozo  meodoaumnozo  xoda  (HONMIOHA) TEOPETHUECKAs CyMMa  YIJIOB

onpeiensiercs 1o hopayie:
Zﬁ, =180°(n—-2)

[J1e 1 — WHCHO U3MEPEHHBIX YIIIOB.

Tocie Ompeje/ieHus HEBS3KH HYAKHO ONpEACIMTs jomycTuma mi oma.  Jlomyerimyio
HeBS3KY B TeOZe3MH YCTAHABIMBAIOT N0 NPABMIAM TeOpUH morpewmocteii. Tak, juis yrios,
M3MEPEHHBIX TEXHIMECKHM Teogomutom T30 , OUYCTHMYIO YIJIOBYIO HEBA3KY B HONHIOHE
onpezeasior 1o opmyiie:

Sy, =V
1, <V

Ecii Hepsdka B yriax HOIywiach GOIbLIC, ueM IOMYCTHMAd, TO HYKHO BTOpOil pa3
HIPOBEPHTS BBIMHCIICHHE YIJIOB B O/ICBOM 5KyPHAIE, 3ATEM [IGPEMEPHT YIJIbl HA MCCTHOCTH.

VII0BYIO HEBA3KY, CCIIH OHA IOMYCTHMA, PACIPEACISIOT Ha BCE YIUIbl IOPOBHY C OGPATHBIM
3HAKOM, T. €. B H3MEPCHHBIC YIUIbI BEOJAT nonpasicu 110 (opyyiie:

=l
B n
Ecin noydenHas HeBs3ka He JCAMTCA HA 1 0€3 OCTATKA, TOIIA B OJHH YIJBI BEOJAT
nonpaski GobiKe, YeM B Apyrie. Tak KAk yIbl, 3aKIIOUCHHbIC MEHKITY KOPOTKHMH CTOPOHAMH
HIMEPAIOTCA ¢ GOMbICH MOrPEIIHOCTBIO, UeM YIIbl, 3AKMOUCHHBIC — MEKIY UTHHHBIMH
CTOPOHAMH, TO GO/IbILINE TIONPABKA BBOJAT B YIIIbI, 3AKIIOUCHHBIE MLy KOPOTKHMH CTOPOHAMI.
CyMMa HONpaBOK B YIJIbI JOMKHA TOUHO PABHATHCS HEBA3KE, BIATON C OOPATHBIM 3HAKOM,

Z/A:’//w

CyMMa YBA3HHBIX YII0B A0KHA PABHATECH TEOPETHICCKOI CYMME YIJI0B.

v

Te.
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3.0cobennocmu yesisku yeios pazoMKHymozo meodoaumnozo xoda.

Tlpu ysisie yeios pasoaknymozo meodoaumioz20 x00a ¢ IPHBSI3KOI K IyHKTaM
reoiesieckoli cerit (pic.1) B COOTBETCTBYIOLYIO rPady BEAOMOCTH BIHCHIBAIOT
M3MEpEHHBIE YIIBL 110 XOAY, G0 TOIBKO MpaBble, GO TOIbKO JeBbie, HavHAs 1
3aKAHUMBAS IPHMBIMHBIMH YIJIAMI, H3MEPEHHBIMH NPH HAYAILHON U KOHEWHOI
TOUKaX.

B rpady Jupexyuonnbie yeisi BEIOMOCTH BLNHCICHIS KOOPIUHAT BIHCHIBAIOT
HCXOAHbIE AHPEKIMONHbIE Yrabl (,»ct, ). Tlocie 5T0r0 NPHCTYNAIOT K yBA3Ke
VIIOB PA3OMKHYTOTO XOAa.

BHIMHCIHM [IOC/ICAOBATENBHO AHCKUHOHHBIC YIJIBI BCEX CTOPOH  XOd,
HCHOB3Ys (JOPMYITY HEPEAAUH MPEKUHOHHOIO YITiA HA NIOCICAYIOLLYIO CTOPOHY
X028 (1 IPABBIX H3MEPEHHBIX YIIOB) HMECM:

@ =a, +180-
a, =a, +180— B, =a, +2*180— (B, + ;)
=0, +180— B =a, +3%180— (B, + i, + i)

=a,, +180-f, =a, +n*180=(f,+ f. + fi +..+ )

@, =a,+n*180° -3 3,
B ofiiem Bije nonyuaem

Te.  Oupexyuonnviii yeon Komewoi aumuy pasen OupeKyuoRHOMy yery
Hauaonoil (ucxoonoil) aunuu nuoc n*180, Munyc cymia npaseix no x0dy yeios

(srctiouan npuiunsie).
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Jlnst n1eBBIX 110 X0ty yrIioB opMysa OyjeT HMeTh BUL:

a,-n*180°+ 34,

Tee.  Qupexyuonnsiii yeo1 Kowewnoii Tumuu pasen OupeKyuomwnomy yery
nauarnoii (ucxoonoti) mumuu wunye n*180, nioc cyuva eswix no xody yeios
(caiouan npusansie).

310 PaBEHCTBO GYJICT MOMYUEHO B TCOAOTHTHOM XOAC, CCITH BCS YIUTb! YBA3aHbI.
To CCTh  meopemuueckan cymua yaio6 6 pasoMKHymoN Xode ONPEACIACTCH 1O
opmyae:

JUIsl IPAGHLX U3MEPEHHBIX YIIIOB:

> B =a,-a, +n-180°,

 JUIs 1€GBIX H3MEPEHHBIX YTIIOB:

>

D0 - MATCMATHUCCKAA 3AMCH NEPBOTO [COMETPHUCCKOTO YCIOBUA B

@, —a,+n-180°,

PA30MKHYTOM TEOIOJIHTHOM XOJie.

Vri0Bast HEBsI3Ka B PAIOMKHYTOM XOJ€ ONPEIENSETCst 10 Takoii e (opmyre,
KAK it JU1s 3AMKHYTOTO:

fy=2B. -2 B

Jlonyctumasi yrioBas HeBs3Ka Ui PA3OMKHYTOTO XOJa, B KOTOPOM YIIIbi
H3MEPSUIHCH TPHALATHCEKYH/HBIM TEOOHTOM, ONPEAENSETCs: 10 (popMyte:
[y =2'\n.
Boon
€ 1- IO YIIIOB, BKTIOUA IPHMbIUHbIC.
VriloBas HeBsi3Ka pacnpeiensercs Takke, kak B nomurome. IToposHy Ha Bee
yrtbt, VICIpaBIieHHbIE 3HAUCHHS YIIIOB BEIIHCISIOTCS 110 hopMyrie:

b

Fuasy*Va
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4. Vesska npupawenuii Koopounam 3aMKHYmozo meodonummozo Xxodu
(noauzona).

Tocie yBA3KH YIJIOB  3aMKHYTOrO  TEOIONHTHONO XOJA M  ONpEAEIeHHs
MPEKUHOHHBIX YIJIOB 1 PYMGOB CTOPOH, NPUCTYIAIOT K BIMHCICHIIO NPHpAUICHIii
Koopauiar. TIpHpallieHIis KOOPAHHAT HAIH ONPEACISIOT 110 H3BCCTHBIM (OPMYJIA it
SAIICHIBAIOT B COOTBETCTBYOILIE 'Pa(Dbi BEAOMOCTI:

Av=Scosar
Av=Ssina

113 reOMETpHII H3BECTHO, HTO CYMMA IPOCKLIMIE CTOPOH COMKHYTOFO MHOTOYIOJIb-
HiKa Ha J10GYIO 0ck paBHa yimio. CIPOCKTUPYEM BCE JHHILH HoIHrona (puc.1) Ha
0CH KOOP/HHAT 1 OTMETUM HA HHX IO/IOKHTEbHbIE IPHPALICHHS KOOPAHAT U 11O
oumy ctopony, a

esie—sic>!

B M

OTPHLATEIILHBIE — 110 APYIYIO.

Puc.1

U3 puc. 1 BIHO, UTO 10 KakA0H OCH CYMMA HOOKHTCABHBIX NpUPALICHIE
KOODUMHAT ~ paBHA  CyMMe  OTPHIUATENBHBIX  NPHPAUEHWH  KOODAMHAT.
Cl1eA0BATEIIBHO, TEOPETUNECKI JOIKHO GbITh:

T.e. arelpauteckan cywia npupawgenuii Koopdunam ¢ noauzone no Kaxeooil
ocu meopemuuecku doxcna Geims pasna nyo.
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BCAGACTBHE  OWHMGOK MIMEPHUA  CTOPOH M YHPOLICHHOTO  CIOCOGA
PaCIIpeACIIeHIs YITIOBOI HEBAZKI CYMMBI BBIMCIICHHBIX IPHPALLCHUIE KOOPMHAT B
ofluen ciyuae He GyayT pasbi TeopeTHueckin cymmam. To ects npakTiueckas
CyMMa IPUPALLCHHUI] KOOAMHAT IOy UACTCS He PABHOI TCOPETHIECKOI:

>ax, =0
> A, 0

BOSHIUKAIOT HEGA3KI 6 NPUPALYeNIAY KoOPOUNGM, ONPEICIACMBIC 110 hopMyTaM:

fo= 2 A, =y Ay
£y =Y A -y Ay,

Wi CoracHo ¢.(*) U HOMIOHA HEBA3KH B NPUPALICHHAX KOODIMHAT PaBHb!
HPAKTHYECKO! CyMMe IPHpALIEHHIT KOOpHHAT:

fo=Y
L= 0"

Tpeskie, 4eM PACNIPEENTh HEBA3KH HYKHO YOEUHTECS B HX JOMYCTHMOCTH.
JUist 5TOF0 BEIMHCIISIOT ABGCOTIOMAYIO HEGH3K

PANIEENE

AGCOIOTHAs! HEB3KA IIABHBIM 0GPA3OM 3ABHCHT OT NIEPHMETPA MOHroKa. Uen
Gollblie NEpHMETp, TeM GOIbINYI0 HeBsiKy cleayer okmars. [lostomy u
JIOIYCTHMOCTS HEBA3KH ONPEAEIIAT B 3ABUCHMOCTH OT NEPHMETpa NOUroRa. Jis
TOr0 ONPEAEISIOT OTHOCHTEIIBHYIO HEBSI3KY B MIOMHIOHE 10 (opMye:

1 fs

NS
1. ipu GraronpusTHAIX yCHOBHSX ChEMKM;
2000

1
—— - IpH CPEJHMX YCIOBHAX;

N 1500
1 1 o )
N STopp - "IPH HeGAArONpHATIEIX.

Hedonycmunas nesasxa B UepHMETpe HONMIOHA uAlle BCCTO  ABIAETCH
PE3YIBTATOM rPYGHIX NOTPEIHOCTEN B HIMEPEHIAX JIMHII, eCIi He YUTeHa UIHHA
Leroii JeHTHL, IMGO BO BpeMs W3MEDSHIS JIMHHM HE YUTEHA MEPEXAua WITHICK
3QIHHM MEPUIMKOM TEPe/IHeMY, BCJIEICTBHE Yero noinyuaercs npocuer B 10 jient,
GO OTCUET OCTATKA POH3BE/IEH HE OT TOr0 KOHILA ISHTHL.

Io BeumHe aGCOMOTHOM HEBA3KH f; UHO20a MOKHO IDEITIONOKHTE, OUEMY
HMCHHO HEBAI3KA NOYUHIACH HEAOMyCTHMOlL. Ecim rpy6as norpemmocts Bkpatach
B H3MEPCHHE OHOI JIMHUH, TO MOKHO ONIPEACTHTH B KAKYIO HMCHHO JHHHIO OHA
BouLIa. Jl/15 5TOr0 BEIMHCIIAEM AMPEKIMOHHBII YO HEBA3KIL ©

r;

1ga=""





