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Onucanus nadopatopubiX paboT, 3aKMIOYEHHBIE B NaHHbl COOPHHK,

OXBATBIBAIOT CNEAYHOUIHE pasie/ibl H3 MCXAHHKH, MOJ’IeKy,Il}ipHOﬁ (1)H3HKH H
TCPMOIAHHAMKHEH !

1. KunemarHka i AHHaMHKa NOCTYNare/ibHOro ¥ BPallaTe/bHOro NIRHKEeHHA,

2. 3aKOHbI COXpaHEHHs B MeXaHUKe.

3. I'azoBbIe 3aKOHEL, NEPEOE H BTOPOE HAaYalla TEPMOOHHAMHKH.

4. HepasHOBeCHBIE CHCTEMBL. SIBMIEHHE NEpeHoca.

B cOOPHHK BKIIOUEHB] TAKGKE METOIHYECKHE YKa3aHH4 N0 CTATHCTHUECKOH
obpaboTke pe3ynsTaros H3MEpeHHH, pacueT 1OrpelHocTe H 00pasLUE! 111aHOB
oopmileliis OTUETOB 10 HEKOTOPLIM JIadOpaTopHLIM paboTam.

Hacromuuﬁ CGOPHHK HEOF)XOHHM CTYNeHTaM BCCX C]’IBL{H?.FEI.)HOCTEﬁ H JnA
YCMELHOr0 OCBOCHHA MarepHaa JOJKeH CTarb HacToNbHON KHHIOM Kawkaoro
NEPBOKYPCHHKA.

Hayunbtit pepakrop C. b. Paeseckuit

Penaxiop I M. H. Mopogosal
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METOIUYECKVE YHA3SAHUSA

110 CTATACTHMUECKO! OBPABOTKE PE3YJIETATO3 M3MEPEHMA
B JIABOPATOPHSX SU3WUYECKOI'O TPAKTVKYMA

B.U.Tony6es, I'.Jl.llasrosa , B.Il.CaBuenxo

CryneHTH SHAKOMATCA C JJMEMEeHTaMy Teopuu rorpemnHocTel,
C Npuemamy cTaTHCTHUECKOH O6pPaCOTKY PesyNbTATOB TPAMHX ¥
KOCBEHHHX WaMepeHufl, ¢ rpaduueckuMu MeTopnamy oGpaGoOTKM pe-
3yAbTATOB. B NPUIOREHUAX MPUBENIEHH KOHKPETHHE INpUMEpH pac-
ueTa norpemHocrei. '



Brenense

Dusuka- BKCIEpPUMEHTaNbHAS Hayka. 9To 3HAUUT, UTO yCTaHOB-
TEHAE W TpOBEpKa (QUIHUECKMX 32KOHOB OCYUIECTBIACTCH NyTeM HAaKOI-
NEHUA U CONOCTaRBACHUA 3KCIIEPUMEHTATHHHY HAHHHIX.

Uenb dusnueckoro npawtukyma saxtouaercs p UBYUEHUM Ha OIhl-
T€ OCHOBHHX (QU3UUECKKX ABNEHUN MyTEM WBMEPCHAR PUBMUECKAX BEIH-

UMH, MaTemaTuueckoli o6paGoTKM M OLEHKM [NOCTOBEPHOCTY pPesybTa-
TOB 3THX W3MEpeHuii.

I. OcHOBHHE NMOHATHA ¥ ONpENEeneHUR
TEOPVM TOTpemHocTel '

Visyuaemuit B oxcrnepumenre dusnueckyii ofpext (sprenve) xapag-
Tepu3yeTcA HaOOpOM B3aUMOCBA3AHHHX MEXIY COGOH OU3HUECKUX BENU-
UHH, OTpa®awmuX KAUYeCTBEHHO ¥ KOTUUECTBEHHO cBOHCTRa 2TOT0 O6EH—
exta (AB1eHMs).

MsmepuTh xaxyo-nu60 BerMuuHy — 5TO SHAUMT YSHATH, CKOTBLKO
bas salInuaeTcs B Hell OfHOPOAHAs C Heil BenMumMHa, NMpUHATAS 3a
ENMHUIYY MEDH C IIOMONb0 CHENMaNbHO TTDEeHABHAUEHHHX II# 9T0T0 U3—
MEPUTeTbHEX MPHGOPOB.

Bce usMeperst menaTca Ha IPAMHE M KOCBEHHME.

Mpsvbie, MIK HernocpepcTBeHHHE UBMEDEHUA MPOUIBOIATCH € ITO—
MombmanﬂéopOB, PPayMpOBaHHLX B EIUHULIAX U3MEDPAEeMON BeIVUMHH .

-0CBCHHLE M3MEPeHHs MonyyawT MyTew pacuera no Qopmyne, B
KOTOPY® BXOOAT OfKAa UMW HECKONbKO HEMOCPeNCTBEHHO M3MEepPAeMHX
BENUUUH.

Il - 3

P¥ U3MEDEHMU JIHMHH, TeMIepaTypH, CHIH TOKa U T.J[. MW (10—
nydaeM He MCTMHHOE WX 3HaueHde, a nullb NPUCIMREHHYD BeIUUKKY,
COZLEP™AMYH HEKOTOPY®D NOTDEmHOCTD .,

Onuo¥ ; &

) IHCY 32 3273y MaTeMseTHueckoll o6paloTiM pesyibTaToB sKe-
ICpUMEHTA SBNACTCA BHAKCHSHAS NPHOMMKEHHOT'O 3HAUEHHA U3Mepse-
MOW BENMUMHH C BOBMORHO MEHbUIEeH MorpemHocTho.

llorpemnocTy paspensoTes Ha TDY PPYNIH: NPOMAXK, CHCTEMA-

THUeckKe u ciydyalinbe norpemHocTH,

I.1. Nlpomax - sabenoMc HempaswibHuH pesyibTat oTHenbHore
USMEDPEHNA, DPE3KO oTnuuawpmuiics 10 cpoell RenrUumHe OT 0CTATbHHK
TOKNECTREHHHX Hameperuit. Ilpomaxu MOPYT NOHBUTHCA BCASLCTBUE
Hengasunhuoro orcuera no npubopy, HeBepHo# samucu pesynbraTta
rpy6oli HETOUHOCTH B WCTUPOBKE NPUGOPOB, HADYWEHHS YCTOBHH, B‘
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KOTOPbIX MPOH3BOAHTCA OIBIT H T. 1.

1.2. CucTeMaTHuecKie NOrperiHOCTH BBI3BIBAIOTCA MPHYMHAMM, JefiCT-
BYIONIMMH OJMHAKOBbIM 00pa3oM Npy MHOIOKpAaTHBIX NOBTOPEHHMSAX OJIHHX H
Tex e u3MepeHuil. BesmunHa 3THX oWMOOK OJMHAKOBA BO BCEX M3MCPEHMAX,
BBLIIOJIHAEMBIX OJIHUM H TeM e MeTONOM € MOMOILLIO OJHUX M TeX KE H3ME-
puTenbHbIX NprbopoB. TIpHUHHBEL CHCTEMATHYCCKHX NOrpeIrHocTeil MoryT
GbITh caMble pazHooOpasHble: HArpuMep, TOJIOKEHHE HYJs TEPMOMETpa HE
COOTBETCTBYET HYJIEBOW TeMIiepaType, CTpeska aMrepMeTpa He CTOMT Ha HyIIC
MpH OTCYTCTBMH TOKA B LEMH M T.JL. Cawmo coboit pasymeeTcs, 4TO YBENHIEHUE
yycIa U3MEpERUH BIHAHUS ITHX OMMOOK He YMEHBIIHT. Hx MoxHO H30€XaTh,
eClM CJeauTh 3a MCIPaBHOCTHIO NPHOOPOB, KPHTHHECKH OTHOCACH K CAMHM
MeTo[aM H3MepeRuil, CTporo NpUACPKUBAACH BbIpabOTAaHHBIX NPAKTHKOH Mpa-
Bl BEITONHEeHHs pabotel. Takue norpemHocTy MOryT OBITH MCKJIIOUEHBI BBE-
JICHUEM COOTBETCTBYIOUIMX TONPABOK (HanpHmep, Ha «COMTHIHY HyJb).

ITorpetuHocts npubopa Sxyp, ONpesesiemMasn ero TOYHOCTLIO, TAKKE AB-
nsieTcs cMcTeMaTudeckoli morpeinoctsio. OO olieHke H yueTe xoTopoit Oyner

CKa3aHO HIKE.

1.3. Ciyuaiiible TOrPEIUHOCTH 00YC/IOBNMBAIOTCA OONBIIMM YHCIOM
CIyyaitHBIX IIPMYHMH, AEHCTBYIOIUX NPH KakIOM OTIEILHOM H3MEPEHHH HEM3-
BECTHbIM 3apaHee 00pasoM. OnHON H3 TakMX TPHYHH SBIAETCA HETOYHOCTE
OTCYETOB, KOTOPYIO COBEPLIEHHO HENPOM3BOJILHO MOXKET BHECTH oot aKe-
TEPUMEHTATOP H3-32 HECOBEPLICHCTBA YEOBEYECKUX OPraHOB HyBCTE. Hpyru-
MM NPUYHHAMA MOTYT ObiTh, HaNpUMEp, CifydaiHble COTPACCHUA (dyHnameHTa
37aHUs B MOMEHT NPOM3BOJICTBA OTcdeTa 1o npubopy, Hebonblume xonebaHus
HATIPSUKEHUA B CETH, MEHSIOWIAACSH CHIIAa TPEHMSA B NOJBHKHBIX HACTAX npubopa
u T.7. BRepleHUe TIONPABOK 3/1€Ch NPUHLMIHANBHO HEBO3MOKHO. OnHako 1po-
W3BOJA MHOTOKpAaTHbIE W3MEPEHMS H MCIONb3ys TEOPHIO BEPOATHOCTeH, MOX-
HO paccuuTarh Haubosee BEPOATHOE 3HAYCHHE u3MepseMoil BeNnuMYUHBL 1 ee
Cly4aitHyro TorpeiHoctb. MTak, cnyyalHble NOTPEIIHOCTH MOXYHHAIOTCH
BIIOJIHE ONpE/ie/ieHHbIM 3aKOHaM BEpPOATHOCTH. CKakeM, €C/IH MpH KAKOM-
HUOY b M3MepEeHHH Pe3yJbTaT HOMy4mIcs OoNbile HCTHHHOTO, TO MPH KaKOM-
TO IPYrOM W3 TOCHEYIOLMX H3MEPEHHi CTONb XK€ BEPOATHO MOXET HOIy-
YUTBCA PE3YNLTAT, HA TAKylO )K€ BeNMYHHY MEHbIIE HCTUHHOTO. s




KOHKPETHOCTH [PEATNONOKUM, YTO Mbl H3MEPHIIH HEKOTOPYIO BEIHUMHY X, ¥C-
THHHOE 3HAYEHUE KOTOPOIl Xo HAM H3BECTHO, 11 Pa3 OJHHM M TeM e M3MepH-
TEJIbHBIM NIPHOOPOM M TOJTYYHIIN PAL 3HAUEHHIT

X1, X2, X35 .0y X

BOOOILE rOBOPS, OTIMUAIOLIEXCS APYT OT APYTA U OT Xg .

Habop Bcex BO3MOMKHBIX B NAHHBIX YCJIOBHAX Pe3ylbTATOB H3MepeHHit

(3uauennii {x;} roe i =1, ... , 1), Ha3biBaeTCA IEHEPAILHOH COBOKYIHOCTBIO.
3Ta COBOKYNHOCTbL MOXKET OBIT Kak YrOAHO BeJIHKa.

OTwIOHEHHE OTHENBLHOrO pe3ynbTaTa W3MEpEeHHs X; 0T HCTHHHOIO 3Ha-

HCHHA Xp HA3bIBAETCSA NMOTrPEINHOCTLIO OTAEIBHOIO H3MepeHHus Axj=x; - Xo-

OnbIT NOKa3kiBaeT, YTO NPU AOCTATOYHO GONBLIOM YHCie H3MEpeHHi
(n — ) NOJOKHUTENLHBIE W OTPHL@ATENBHLIE OTKIOHEHHS Ax; BCTPEYaloTCs
OAMHAKOBO 4aCTO, T.€. PaBHOBEPOATHBL. [103TOMY 13 GOMIBIIOTO UHCHA Pe3yIib-

TAaTOB U3MEPEHHH X;, HECOMHEHHO, OJIKe BCEro K MCTHHHOMY 3HAYeHHIO X,
MONOKIET cpejiHee apudMeTHYECKOe

(x”):x[+x2 —;—_‘_-I-).’” le).’,-. (l)

n H

YCTaHOBNEHO Takxke, YTO X; ¢ MabIMU OTKIOHEHMAMH OT Xo (HIM OT
< X, >) BCTpevatoTes yaie (Gosee BEpOATHLI), YeM X; , CHIIBIO OTIHYAIOMMecs
OT Xp (BeposiTHOCTL Mana). Takum 0Gpa3soM, Ans reHepanbHOM COBOKYITHOCTH

{xi} cymecrByer 3akoH pacnpeseneHms 1o 3HAUEHHUSIM H3MEPAEMbIX BEJHYHH.
OObruHO 3T0 HOPMAIBHBIH 3aKOH pacnpesenenus [aycca, u300paskeHHbIN Ha

puc. 1. Tlo BepTHKabHOIL OCH rpaduka OTKIAABIBAETCA WIOTHOCTD BCPOSATHO-
CTH pacTpeeNeHis pe3yIbTaToB U3MepeHii.

_Gmxp)?

1 14 202 , (2}

O+ 2x

p(x) =
rae o - craHnapT I‘el{epa.ilb}loﬁ COBOKYIMHOCTH; 110 I‘OpHSOHTEU[bHOFI OCH OTKIa-
IBIBatOTCA 3HAUCHUA H3MEepPAEMOH BeIUUMHET x.3

Hpu x = xo dyuximsa Caycca umeer Makcymyn. DT0 03HAUAET, UTO 3Ha-

HeHMA X, JIeKalne BOJIU3M xo, BCTPEUAloTCs NPU M3MepenusX HanGoliee 4acTo,
T.€. C HAUOOMBILEl MI0THOCTBIO BEPOATHOCTH.

8

Puc. 1

BepoaTHOCTh NOJy4eHHs Pe3ybTara M3MEpPeHHs B HHTCpBaAlle, HAlph-
Mep, OT X JI0 X + G MOXHO BEIYHCIMT 110 popmyne

p= '[Xo ¥ p(x) dx =34.1%, &)
Xp

rie dp = p(x)dx — BEPOATHOCTD MONIAAHI X; B HHTEPBAT OT X 10 X + dx (cm.

:OBaHHOIT QHrYpDI).
Ha pyc. 1, mioilaas 3alTPHXOBaHH ‘
Ctaumap1l redepanbHOil COBOKYNHOCTH G (UM, TO-APYroMmy, CpeliHce

g (apax : ee pacceuBaHie
' KBaApAaTWMHOE OTKJIOHEHHE, KOJIMYECTBEHHO XApakTCpH3yIOLIee |

(pa3Bpoc) pe3ynbTaToB H3MEPEHUH OTHOCHTENLHO HCTHHHOTO 3HAMEHIA Xo (cm.
puc. 1), onpeensercs no Gopmyne

)

. - bl
Uem Goblle O, TeM «wmpe» M «iidke» kpusas [aycca (kpusas 2 Ha
puc. 1). Benuunsa ¢ XapakTepH3yeT KauecTso Npolecca n3Mepeti i cTereHb
BAMSHMA HA HEro cirydaitHbix (aKTopoB.




Ha npaktuke ¢ nensBectHa, T.K. HEM3BECTHO xg. MOXHO ML HANTH ee
NpuONIKEHHOE 3HAYEHIe, Ha3biBaeMOe Bb16opoqubm CpeIHHM KBaJpaTHUHbIM
OTKJIOHEHHMEM S.

OOBIYHO IKCIEPUMEHTATOPOM NPOU3BOJMTCA KOHEUHOE YMCIIO M3MEpe-
HUll, B pe3yJibTaTe YEro BO3HMKACT OTPaHHUEHHBIH HAGOpP M3 3HaYeHHIl Belu-
unHel x; (N < n), KOTOpBII npejicTapaseT coboii ciyyaiinyio BLIGOPKY U3 reHe-
paJibHOl COBOKYIHOCTH. YHC/10 H3MepeHuit N B BbIGopke HasbiBacTCs 00HEMOM
BbIGopkH. [To pesynbratam 06paGoTKH BRIGOPKH MOXKHO Y3HATH XapaKTEPHCTH-
KH reHepanbHOi COBOKYMHOCTH.

Haiinem cpesmee BeiGopouHOe MM cpenHee apudmetnueckoe no ¢ojp-
MyJie, aHanoruyHoii (1):

1
() = D % (5)
roe <xy>—xp npu- N — o, T.e.
xg = lim {xu).
0 N—)w< N)

BriGopouHoe cpeniHee KBajpaTHYHOE OTKIOHEHHE

L &
Sy = ﬁgf(xi—(va))z (6)

XapakTepu3yeT pa3bpoc pe3ynbTaToB W3MepeHHi OTHOCHTENEHO < Xy > U ABJIA-
eTcs Hauny4iueil olleHKoH o.

Bemmunna S°y HasbBaeTcs BBIOOPOUHOl ucnepeueii.

Cpennue 3HaueHus < xy >, Mojyyaemble B PasfIMYHbIX BhIGOpKax omu-
HaKoBOro oobema N, OynyT oTnudaTecs Apyr OT Apyra u ot xo. Onu OyayT To-
JKe pacnpesieNietbl 0 HOPMaTbHOMY 3aKk0HY (2) ¢ mapamMeTpoM O xy) BMECTO

g, [IpHYeM

o
O‘(XN> -"——J_.—N-—-.

BriGopouroe cpeniHee KBafpaTHYHOE OTKIOHEHHE CPEIHErO ONpeiens-
eTcs 1o opmyJe:

S(XN =T"\L : V)
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Bennuuba S¢, ) Xapakrepusyer paz0poc cpeaHUX 3HaueHHit < xy >
OTHOCHTEJIBHO Xp B pesesiax psia BeiOopok o0bemomM .

3aKoH pacnpesie/ieHus pe3ybTaTos HabJoeHHii NO3BONACT KOJIIMIeCT-
BEHHO OLEHHTDb Be/IUMHY T0BEPHTENbHOro HHTepBaa. [TokaxeM 3T0.

B untepsan Kxy)— Stxyy XN+ S(JMJ, [OCTPOEHHbIH OTHOCUTENBHO

moBoro U3 < xy >, NONy4YEHHbIX B CEPUH BbIOOPOK, MCTHHHOE 3HAUEHHE X T10-
HafaeT ¢ onpeneeHHo BeposSTHOCTLI0. Yem Bonbiue N, Tem Onmke < xy > KXo
U YKa3aHHas BepOsTHOCTH Oo:bule. JInst yBenuyeHus 3TOH BEePOATHOCTH NpPH
nasHoM N (Mnu He MeHATb P IpH yMeHbUIeHnu /N) MOXKHO PacilHpUTh HHTEp-

Ball l(xN) =Sty N+ 80y J B35B €r0 PaBHbIM
[(-rN) = Axe, (xN> + AX‘_.J, (®)
rae . Axe = S(x,y tpN

Ha3bIBaeTCsl CydaliHoii aGCOMIOTHON MOrpelHOCTDIO, Iy — KOIPQHUMEHT
Creropenra :=((xN)—(x})/(S(xN)qﬁV)yqun,marouuiﬁ KOHEYHOE YMCIO H3-

MepeHuii. 3akoH pacnpeseneHns ! HaseiBaeTca pacrnpelenennemM CTbro/iCHTa
(ony6nuxosano Y. C. 'occerom nmoa ncesgoHuMom «CTy/ieHT»). DTO pacipe-
JIeJIEHHE CHMMETPHUHO W BUEIIHE HANOMKHAET KPHBYIO HOPMANBHOTO pacfipe-
Jenenys, Ho Makcunmym ee Hike. C ysenuuenneM N 3TH KPHBBIE CIMBAIOTCA.
Ipu Bribopke ¢ N < 30 1, y HEOOXOAUMO YUHTLIBAT. -

Kospuument Crhionenta onpenenserca no tabmnue 2, COrjiacHo Ha-
riepes1 3a7aHHoil BeposTHOCTH P MollaiaHiis HCTHHHOIO 3HAYEHUA Xg B HHTEP-
Ban < xy > - Axe, <Xy > + Axe uuncny N. BepostaocTs I B 3TOM Cilyuae Ha-
3bIBACTCH HAACHKHOCTBIO HIH nUBGpHTCJ’IbHOﬁ BCPOATHOCTBLIO PE3yabTaTa.

OneHKy NOrpeiiHOSTH B OOBLIMHBIX 3KCMICPHMEUTAXX [POH3BCUAT [PH
JoBepUTebHOIT BepoaTHocTH £ = 95%, a B 0co00 OTBETCTBEHHBIX CHYUasix —
nipu P = 99%.
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anech u nanee N - o6pem BHGOPKY C MCKITOUEHHHMU npoOMaxami .
2.8. 3apamasick nosepurensHolt meposrHocTho P=0,9 &+ 0,99,

onpegensior no Tatmvue (2) xospdumpenr CrboneHra f s é‘,, o
2.9. OnpepenanT a6conoTHYN NOrPEmHOCTH A X n’o dopmyne

B cnyuae, ecnu nNpuGopHag ¥ cnyuafiHaa MOrpemHOCTH OJHOI'O TOPAN-
Ka, T.e. Ipu gxn,a/kgm)c_zx + 8.

B npemenvHux cnyuasx:
1) ecnu gxn%f{xy>< 0,8, To npuGOpHO# MOrpemHOCTER NPEHeGPEerant,

Torw‘a 2x =%, = Z‘px;.()kﬂf.u}

2) ecau S’x;,,u/ﬂgagQ 8, To mpeHeGperant ciyualiHo# morpewdicTre,,
Torga

AT = S’:Z’»p.

2,10, BuuuciADT OTHOCKTENBHYN TOIPENHOCTDL 1o dopMyne
A0 ©
b = S 100K (12)

OrHocuTenbHAs NOrPENHOCTb BBOAMTCA [IA OLEHKA TOUHOCTH H3-
mepeth. Gopwyna (I2) ynoGHA NpH CPABHEHWH TOUHOCTY MaMEPeHMid
PasnMUEHX (MSHUECKUX BETWUMH B ONHOM 3KCNEDUMEHTE WIM OfHOU Be-
JMUKHE pasHuMK npubopamy (unn Meropamu).

2.11. OxpyrnAnT yuC/eHHHE 3HAUYEHUSA PESYNbLTATA ¥ HOTPEmHOC-
TH, COIIACHO TIPHIOK. 2.

2.12. 3amucHBaWT OKOHUATENbHH DPEBYNBTAT B BULE

H=XSELE Pl Ex=aY . (13)

3. CrarygTHueckas o6paGoTKa PesyNbTATOB KOCBEHHHX
usMepeHui

[lpy KOCBEHHHX M3MEpeHHAX Pe3yJAbTATH NONYUYAKTCHA MYTEM Dhl-
UYUCNeHUA MO (OPMysIaM, B KOTOPHE BXOJAT PE3YIbTATH NPAMHX UBME—
peHuit, TAONMUHHE BEIWUMHH, CNPABOUHHE NAHHEHE W T.J., ONpene-
IeHHHe ¢ KOHEeuHo#t TounccTbw (cM.mpunoxeHve 3).

llpepnonomuM, uTo M OnpepenaeM sHauetve QYHKIMK

929/.1',‘% ., ] OT HenocpepcTBEHHO M3MEPAEMHX HE3ABHCUMHX BENH-
unH (uau Haﬁ,uem-mx CNPaBOUHHX, WTH 38HaHHHX) X ol/ I S

14

Obo3HaYUM
q)f = q)(xb Yis Lis -+ ')' (14)
[Nonu3ysich KOHKpeTHbIM BuIoM ¢ynkuuy @ # MMEIONMMHUCA 3HAYEHMAMH

x=<x>+ Ax, y=<p> £ Ay, z=<z>+ Az ...
penmuuHy norpemsoctd AD, xapakTepusyloulyro pazdpoc 3HaueHui ®; oTHO-

HeoOX0MHUMO OLEHUTE <@> H

curenbHo <®>. JU1sd onpenesieHus 3THX OLEHOK YMOOHO HCTONB30BaTh JBA
NPaKTHIECKH TOXKAECTBEHHBIX [0 pe3yIbTaTaM METoIa.

3.1. Meton BLIOOPOK NMPHMEHSETCS B TeX ClydasX, KOraa 3Ha4eHus X;,
YVis Ziy --. ONPEENAIOTCS U3 PA3IMYHLIX ONBLITOB M JUls JAHHOTO { MOTYT CyIeCT-
BEHHO OTJIIHYATHECS OT TAKMX K€ BeJMuMH juis apyroro i. CraTHyeckoe ycpen-
HEHMe OT/ENbHbIX BEIHUHH X, Y, Z, ... B 9TOM Cilydae He MMeeT cMmbicnia (CM.

npunoxenue 4, npuvep 1). Torza noctynarot cieayiomunm o0pazom:
1. TTo ¢opmyre (14) onpenensior 3Hadennsd @; U KaKIOIO ONbITA I.
2. To popmyne (5) BEIYHCISIOT CPENHEE 3HAUCHHE <P>,

3. BeiyHcssoT a0comoTHYIO norpeiiHocTh AM Tak ke, Kak B Ciyyae
npsAMBIX u3Mepennit (eM. m. 2,4 - 2,9).
4. BLIYHCIAIOT OTHOCUTENBHYIO MOIPELIHOCTh MO (GopMYyJie, aHanoruy-
Hoit (12):
AD

o =—100%. (15)
@

3.2. MeTo/. OCHOBaHHBII Ha mpyuMeHeHHH GopMYJibl nonHoro audde-

pEeHLHANa, HCIIONB3YETCA B TEX ClyuasX, KOrAa BeNHUHHBL Xi, Yis Ziy - onpene-
JISOTCH U3 OJHOTO HKCTIEPUMEHTa U MOrYT ObITh CTaTHCTHUECKH 00paboTaHbl
Jo nojcraHoskd B (opmyny (14). Torma cpenxee 3Ha4€HUE BBIYUCIAIOT MO

hopmyne
<> = D(<x>, <y>, <z, ..)s (16)

a TIOTPENIHOCTH HAXOMUAT ABYMsi criocoGamu (M. MpyIokeHue 4. npymep 2).

15



1 crioco6. Ha ocHoBanmu dopmynst nonuoro auddepeniana

JP JP aP
dP ——dx +— =
™ +—dy+ % dz + ... (17)

dy

H NPOLE/TYpbl KBaIPATUIHOIO YCPEAHEHHs U1 NIOTPELIHOCTH (€ yueToM Toro,
HTO OHA IOCTATOYHO Masla) MOXKHO. NOJIyYUTh CIICAYIOIIEE BhIpaKeHHUE

2

2
ob| - 2 od oD
+ +... (18)

ao= =] Ax | 2 gy 9 A
0 K@ || Y fpoiehe | | 02 0K

TAe MHIEKCHI <Xx>, <y>, <z>, ... Y YaCTHBIX IPOM3BOAHBIX YKa3blBalOT Ha TO,
UTO YHCIEHHbIE 3HAYCHHA ITUX NMPOMU3BOMHBIX OepyTCA NpH X = <x>, y = <y>,
1=<z>,alx, Ay, Az, ... - COOTBETCTBYIONIHE NOrPEIHOCTH PAMBIX H3MEpE-
WUl WK TaONKMYHBIX, CnpaBouHbIX BeuuuH. Dopmyna (18) MoxkeT npume-
HATLCS ¥ TOT/IA, KOT/Ia 3HAYCHHA N NpH U3MEPEHMAX X, Y, Z, ... (Hampumep, 3a
CYeT MPOMaXOB) Pa3JIMYHbI.

3Has abCoNOTHYIO norpentHocte AM, JIErKo HalfiTH OTHOCHTENBHYIO M0-
rpemHocTs 1o Gopmyne (12) u samicats pesynbrat (13).

2 cnocof. Pasnenus o6e yactu (18) Ha <> W yuuThIBas, 4T0

1 (90 al (p\

1 (o0 (24 ’

SN NYRYE N oI RN ey

1 (90 a! ®

—| — = =In , (19)
@Y foy . (& NN

—l~ 92 = 9 lntb\

@9 ki V9% Ky oo

H T.JL., OJTyYHM (OpMYILy [Tt OTHOCHTENLHOM NOrPeLIHOCTH

9 ’ 2 d : 2
Ep =,|| =—In db] Ax + Znod A .
[ax (D042 ) EYSYEn 0

Ecnu dynxuus @ umeer norapuMupyemslii Bug (He3aBUCHMbIE nepeMeHHble
BXOZUIT Kak COMHOMHTeNH), To (opmyna (20 mpuBoaut k Gonee MpocTeIM Bbi-
KkJ1azikaM, yem ¢opmyna (18). B atom ciryyae:
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1. Bripaskenue wist @ cHavaga jorapuMupyioT (Tem caMbiM pasniesi-
10T HE3aBHCHMBbIE TTEPEMEHHBIE).
2. 3areM GepyT 4acTHbIC NPOU3BOMAHLIE 110 X, ¥, Z, ... H NOACTABIAIOT HX
3HaYeHHsA NPH NPH X = <x>, y = <y>, z=<z> B popmyny (20).
3. Onpenenus &g, HETPYAHO HAHTH M abCONIOTHYIO NOrPENIHOCTH IO
bopmyne
Ep(P
o= £ol®) (21)
100%
3.3. Kakum OBl METOZOM MBI He IIOJIE30BAMCH BHILIE, OCTACTCSA TOJBKO

3aHCaTh OKOHYATENbHBIA Pe3yJIbTaT C Y4ETOM NPABHI OKPYLICHHA (CM. TpH-
JIOKeHue 2):

D= (D) +AD, p=..%, €q =..%. (22)

4. I'paduueckiie MeToAbl 00pabOTKH Pe3ybLTATOR
u3MepeHui

4.1. lns uero Hy)XHbI rpadyku
B skcnepuMeHTanbHO# (U3MKe rpadMKaMu MOJb3YHOTCs:

a) JUIS HADIIHOCTH, KOT/Aa MO TabIHLUAM IKCIEPHUMEHTATBHBIX JIaHHBIX
TPYJHO Ha IVia3 BHIABHTH XapaKTepHble 0COOEHHOCTH H3yYaeMbIX NMPOLECCOB H
ABNeHKi (HapyLIeHHe TNPONOPLUHMOHANBHOCTH, JKCTPEMallbHBIE TOUKH, NEPUHO-
JHYHOCTE M T.[.), & TaKXKe KOTAa TpeOyeTcs NpOBECTH CpaBHEHHE Pe3yJIbTaToB
W3MEpEHHIT C TEOPETHUECKOH KPHBOI.

6) U1s VCTAHOBIEHHA aMOMPUYECKMX COOTHOLIEHMI Mex Ty BeJIHMHHA-
MM, T.€. U1 HaXoXaeHus QyHKiuu y = f (x) ¥ onpezesieHHs ee napaMeTpos.

B) A rpadudeckoil WHTEPNONALMM. T.. ONPENENEHHA IPOMEIKYTo4~
HbIX 3HAYEHHIl apryMeHTa, TIpY KOTOPBIX H3MepeHHA He npoBoauinchk. Murep-
TIOJIAIYSA []aeT XOPOIIKE pe3ysbTaThl JUlsl JOCTaTOUHO [NAaIKUX KPUBBIX.

r) mns rpaduueckoil SKCTpamoLMM, KOrja 3HaueHHe MCKOMOM BenH-

YMHBI, MeHAtoUeiics no JiMHEIHOMY 3aKOHY, JIEXHT 3a NpeaesaMH INpoBeleH-
HbIX M3Mepenuit. TTpH 5TOM 3KCIIEPUMEHTATBHYIO KPHBYIO NPOMOKAIOT B 00-
JIaCTh, ILIe U3MEPEHIs HE NPOBOANINCE.

S T S ———— ’
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1{.2. BuGap MecaiTofa o GRUHNL uBNMepeHuil

S mc-rp'm}w rpa"nimm v.cnfmbavm'w JlHHE}/‘}HH, EORYANTa~
__p.icfamaec:r;u M EOUAPUIMUUGCKURA MACTAtH, ACXNNA U3 yarr’u"eﬁa 38~
- BUCHMNCTH HEGLY 07k .a,q.maem& Ha rpafuixax nemwn T

- Tunelmull MacwTal npiMeHsevcs uin | TYHIAME Buga Y= /cx*f
nogyuocveifitvecsyl - ann GyHioui THna Y=G* wniraputu-
uecwu«—mm g=x AR :

E 'an 'Bbi.ﬂp[‘,  Ztslsniyy aha CJIB‘E,LVQ"‘ P}'I")EO,U,LTB')BETI:CR CJ‘B,IQH-.QV{.‘.‘.}!
© PSBHEAMA!
~a) :.sacmad ,u,ﬂ.rn.eﬂ Gu b npﬂc'rw, UTOGH OJH) _[i,EJ’PhHE- La{am {Hanrit-
- owep T o) COOTBETCT BOBAJO I,l.,a 10, I"’ "0" IC o oT.a. eni-
. H¥ MsMepsenofi Bemmmm' “ :
6) MacuTad no 2cau E&Gﬂp&&TCﬁ TaKIM, u'rocu TouKy He c.rmyawcrs
 EpyT £ IpyTOM, 8 PACrONATaNUCh . C PaSYMHbM HHTCDRAJOM;

B) B CCOTBETCTBHM C MSCHTAGIM Cpafiit moskew 38HKMATL BCE KO DL -
© HaTHOE roye, a TIepeceuerne KOOpARHATHNY ocell Moxer He cosna-
' I_na'rb c Hy::em BHAUEHUSMM KOOpAuHaT. ia puc.-_E_- TpUBEAeHs

. npm.{epd TIPABIITBHOTO K uenpammbuom BHOODA uacmmada.

. HempABMIbHO - " mpaBwIbHO

fect ;'{L o

PHC« :

Ha ocsx KODDILHH&‘!‘ cne,tq,-e*!' Jxaau:sa'rb HQGBBH'{E HJFI CIPJ'B"J.‘I ne-_

.ummﬂaa. a .necﬁmtmuﬁ MHOXUTETD' OTHOC'E (B K’ e,numme xlauepc,nﬂﬂ.

m

;o:‘,a,a JenOHUA HA rpafitke uozm TioNeuaTs msfzznam I,2 3...10,&
au..., a He IO{}OO ¢0000 n 1' JJ,. mm_O OOOI 0 0002 M 7.

e ———— e

ﬂﬂmen ﬁliﬂmu'eH m r\esvnb-rp-mn vauenenm oKReReH e Tie. 3.
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Yo Hm* ] Tep

o DKCHEOUHCHT

| . N

o e we sce wee T K

“Puc. 3 Fre. 4

3, iscrpoense rpafuxa

“a) H)r"rp")emie r'parf.;{zca HAUZHAGTCR C HEHMECEHHUA KOOPAMHE sai'%

! '-"‘Ceh. B dizuke APAHATO. m ‘ocH: aﬁ‘,qﬂcc OTI{Ia,EJ:IBa b BHAUYCHUE apr'y—‘

MEHT&, -2 T ICH ODJVHAT — BHauerWs dyukimy B cm"ﬂe”c’mﬂv ¢ BuG-
PaxHbng yacm“acﬂra. . _

€) CrcrnepineHTan ensitie JIEHHUE K306DAXANTCA He rrah‘vax 3'1:.'Bhw
'}"'; ] DLT,\,L,J'F!!J{.\{X\J}! THUCK, Uep23 HOTNDLe CAepnyeT I]}’)’)Bf‘,llh'?b ‘HEM-
Fyroyn- wissHys Kpisyo. Kousas mpopopsTcs Taxms 0GpasoN, uTOoH -
TOUKH ATCTYDANK OT HE'P He Gnriec yew Ha CTEHAADTHYD 04;{6?&31 {Cae-

- LAMETD n')umi mv?mz sl Be CJIO;WE'I, ?.k. BTO CBH,neT.JJIbCT yen
00 ol fthF'?OUPduH'“‘ fa‘nzu\'re = 3aﬂl1cvxmc'm woyuaersx B"Jﬂmri, GTT
: Mamaﬂmp‘mn.

B) Tin Hamunu He cpaduxe Teaparxueckoit xpusoll Kpupas ue-
Pe3 SKCHeDHMeHTANbIIE TOURY 1ie np’}sﬂ,l';tfrf'r-', uroCH HE NMEmaTh. Fpﬂ-—-

-m‘r" CPasHEHIKG DKCIeDIMeHTa ¢ Teopsel. pucs: 4).

©) O crcp.ﬂ;eri'ra:lbwm ,n, HHHE, OTHOCAIHCCA K pasm.n-{ DeIﬂECTuﬁM

- Hny vc.msuma SRCHEPHNEHTA ﬂﬁoauauanofrcn PEBIAGHEMI suam{ard’i '

(Kpy®in, KPeCTURY, TPSYTONBHIKU # TID. ). e
1) He rpadux HAHOCATCH THTPETHOCTH xamepet«m.k. : Q{?._J;H;‘ifp'!;‘_ “HUX

LOKET SABUCETE UHTEPIpSTALWA DEEYABTATIE: - o
 U0TneTHACTY wca:augawcs s um{o? gio8 ooem: l':mepncm Bemi—-.

U p BERS 'JTI\(}JKOB‘ TORypashe QK . KOTOPWX. CHOTECTCTBY T BEJIHUMHAM
- 86CONOTHEY TIOTPOEHOCTE% '

Ha ouc. b npuscHesd Npma e BAMSHAR nnr-pemmc're’i HB' TPAKTOB-

Ky peaynb'ra'r‘oa UBMepEHIh.

FernpveTit) HAHICHTL HA :cmm; ha'“r{ue oCy _TOUR n, o'm‘a,roh'mue

. 3HauCH MECOMMY DI RUAGHLIE BeRAuMH’



-

.omaerc'mye'! nmmmme “Reca; ﬁeimeﬁbmeﬂ mpb.
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,os :ro 1.5 2

yeny. mca.m npnﬁnpa cco'mes‘cmyman um"rmi’ B KLYROUKE A B LEHT~
. psc yi{aaauﬂou TRCASANR ﬂauepeﬁm Bpmimﬂbz. ‘3HaA KIace TOUHLCTH,
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- TPaBANIBHO

- HEenpapHAEHO

. PHORERE I
mrsomm norpﬁmocm

Hoppeazmcwb uaueparexbuom npudopa J Tip YKASHBACTCH N~
Go'p Zacnopre, meo. nemcpanc'rnemo HA caMIM npnﬁope. Hanpmfep.

“Ha hqiapnuewpe ymsaaa _‘_'_:__or-pem};oc-rb 0 OI m “HE m'raurem:,apwxe o

ucmi norpemmc-rb ‘UBMEpEHUS Ha nmrdape He yxa"aﬂa, TO OEQ:
nnmuae'rca pasHoR mmam—te LeH: HEUMEHDLLIeT0 HeneHus, Hanpeuep,
no"pemmc'rb np:{ Hamepemm muurme'rpumn Jmﬂeﬁlmﬂ cnc'raume’r
a G -+ - .. -I : 3 B P
Hoft ,v,ameima 0,1 f" panua 0,05%C; mmemuoe'rb I’lp}[ .BSBeEIﬁBEHHV co-
npn OTCUETe WHeNa

534, 0. imacc -rmmac.'"t yxesaH 5 npaa M I EM -

Hanrmen. ecay

MPIUBBOJATCH ;tamepemte ‘Hanpmeenus — 75 B, o d¢

KNQCC TOUHOCTY BOAbTIETpE pabex 0, 5, a’npegen Wkam, : oTopolt

ngs ‘Frnp- JU

. Orkyza cne,nye'r, 9T0 d’d 75

0,5/ 100 = 0,375 B & 0,4 B - npuGopHas noz‘peméc-fb va mKaxe

¢ npefenoM wovepeHult 7% B Ha mpyro#i wxane, Hanpwep, 300 B

_“‘]"‘HG"IpI-‘&H NOUPEIHeCTs

dsu J300=05% U - Jaa 05190 =158 Y28
Hs p’accmfr'neﬂmx ﬁpmsepon BUNHO, UTO. l"pHGOpH&H norpemuocrm;
BGBLACTEET C YBENMUEHUEM npe,uena USMEPREMON BERKUMHK. ﬂna'rauy
cne,sye'r Bcerga l‘lﬂJIbS‘JBa'I‘hGH wxanof c HEIMEHBIMY ao:auo:mm npe,ne-—
JoM HSV&pE‘Hﬂﬁ.
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: . ; u 4nd dP SRR
TPIIOHEHAE 2

CeABHITA OHPYTIREMS MCIEHAH SHAURHIA SASIECIOIY DT

'I'umow;, M3MEpAeHIX tpnau'qecrmx BENVIVH SaBPchI' BE OT Ronw-
YecTBa SHAUAIUX undo, A or Roxmecrsa BG’pr’X :3Haqumx mnI)p KO= -
TOpQe . OIPeLeAACTCA norpenmoc-rbw. : '
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aenus: Tpuuey nocnemm anauan:a.ﬂ uw;ﬁpa peay:wrara ROImRHE HAXO0~"
JUTCHK B TOM KE JOCHETUTHOM paapsp.e “uto W sHauames uudps rorpem-.
Hocrs. Hampumep, € = (12,5:% 0,3) € wmn £=(20,96 4 0,07) x.
B InomMesvTOUHNX - PACUETAX B} mrpemﬂocm ‘oCTaBNSNT: ,:me .auam:qme
zmqgu ¥ COOTBEECTBEHHO" mcp]rrmma' npouemoqzmn pemsmr. _

TPHICEEIME -3
JOTPEIHOCTY CIIPABO‘HM:H msmmx BcJEFMH

-tenb uac'm npﬂ BHIIHC.BBHHHX npnmnmc,ﬁ noxbaosai'm ﬁm’:m-

: uecxmm BENATUHAMA 5 BofTubl UD cnpa:sotmuxnn H 'I&!SJIWJ. !ianpu---.

Mep, uKcio 5‘_" .+ YGKopehme t‘.eoﬁo,qmm NIESHNS . ':g._' B3 T Ol
Vi 'I"T‘T)"‘E.HOCTI: rmr'maae-rcn paamﬁ mmme e.u,munm nocae.zr.nom



JecaTvaHoro paspsjie. Hanpumep, o =3. 14 +0 Oﬂo,
¢ = (9.8 + 0,005) w/ec. Ilpu Buﬁope TOUHDCTH (tmcna sHaxog)
__Taﬁmmmx Jj,amc-sx Heoﬁxq;(,.mn p:mosop,c'rnonafrbca TeM, uTotu uX oT-
HOCKHTEJNILHER - 1D TPEmHOCTL 10 MOPARKY BCJNAUHHL He oTiMuaRack 2Ha-
UUTENbHO OT O‘I'}{GCHTEJinf)ﬁ norpenn—xoc'm 0 CTEJIBHEX JusiuecKX Be—
JHUMH, BXOJANMX B BTy Xe tIJOpmery
_ . Ecay {iﬁewecxaﬁ BEJHMYKHA onpe,n,enﬂevaﬂ nu -raﬁ.nrrue cama
_Bsnae'rcﬁ d:ym«:u.ueﬁ ,qpymﬁ (}mauuecxoﬁ BeJUUMHY (Hamplmep, TUIOT-
'Hoc'rb FUEKOCTH - P 38BUCKT ‘0T TeMTepaTypH - T -, nokasaTenb
npenomemm c'rex.ua I - OT BJIHHA - cBeTOBOM BONHW A U T.H.},
‘0. TIOTPRIHOCTH, ,qonycnaeme DY HOMEpEeHUn £ um . A ompe-
.gemxﬁ'r, COOTBETCTBEHHO, 'NOTPEUHICTH - A )9 u are ., rianpmnep.

_wroﬁu BHUNUCIUTE nor\peumoc-rb nos .'_p - BOJSL TIpR Rt (fg rAE)C, |

o 'raﬁnme HAXOAT SHAUCHHA Jo “mpu [= tg%t :[f -)7C n
= +i)"C Sa-reu ammcm'r TIOPPENHOCT AP 10 d)opw:re :

[Pfe‘Ptovi}':iP b= P t‘ni At
;'mmomml‘ 4

l'iFﬂH EPH PAC‘{EI‘A IIOI'PE'.‘Iﬁ‘If}CI‘Eﬁ

714.1; K paéire I—-Iil. Onpe,qexerme bt d
} Hneuaaa lléanpua. o C"

"B sro#t paGOTe onpegemwcﬂxoa{mumuem {lvaccona

* .'f?;-*-'-'-hz-
re f? T f?z ~ PasHICTH ypoBpHeit mu.u:a)c'ru B KOZeHax. -
‘oﬁp,aauoil mpydmt HA’ paam sTanax: axcnepﬂuea-ra Lt nODHMERUs
TOUHOCTH ompeneneHns uoa:}xbm}{nwra & omT. TNPOBOJMTCH Hec-.
KOAEKD paa # 3aTeM BUIMCIIOTCS cpep.uee < )’} -« llpu 3rom adeo-
| MOTHAR TOTPOWHOCTS uaMepert - f1, uofiy, ONpefiensieTes ‘8. oc-
“HOBHOM_ CHCTEMBTHUECKOH norpanaoc'rm. KOTOPEA PABHA ABYM TONOBU-
HEM UEHH JENCHUA WKAMY, TaK - ‘K8K [JIA ONpefieNeRus /L HEnGXopu-
MO OTMETHTH ypOBBHb KKRKOCTH ‘B nByx KnﬂpﬁaT MaHGMETpHHEGROﬁ
" opyGru. [ockonsky ykasauHam mkena PaBHOMEpHA ¥ KaFjdii pas W3~
MEDFEETCA CJHE W TA Xe BEMMwiHa §  IPM HEKEUXBEHKE B KOJICY
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* BOZLYX& METONOM

TESAKUEHY KOJMUECTB BOSAYXA, NOTDEUHOCTb KUMEDCHHS MORHO YMEHb-

1Th HYTEM NOBTOPHHX M3MEPEHMA OFHUI i T2 Ie Lenmdihy 7 .
Hheniib3) BABILKCE METORCM BuGopor 3.1, oupsieninT: '
s Il .
- LS A _ (
LT . £ =1,2,3,..
(k= the)e e
3
crensee puGIDOYHIE 3HEUEHHE QX) N L Y. no ¢opayae (5);

3} ,q:.-.rzepme::anym N UPemEEICTh N0 MeTopwke rm.2.4-2.9

L\.X -p,\/ -\/:m L (a,e. <X>)Z B

el
4) STHOCHTENbHYD MOTPEIHOCTL A Y

Ey = s 10073 |
L) owoHuaTenbkuit pesynbTaT (C yueTow npamm o’h‘py;fngmm ~ IPIIo-~
#eHue 2) B Bite :

¥ = <z>+Aa’ P--- 5;4-‘--7"

il4.2. ¢t paéo"re' I—2I'.; }&e)&aﬂlmec;cﬁﬁ yuep

3 paGoTe ONpEIENANT CKOPICTH wepMka JO ynepe ¥y : . nocie’
yiaers Ui, 0 MeTammAvechyrk MuMTY, BDEMA yAepa Z‘ Sy CPERHRI -
cyny ynapa F , koHcTaHTy ynepa (& = U7 /. &’2 < 7)) pnA pas-
JUUIEEY HAUANBIMYX YTIOB- ols . "

HMexaRHEE NAHHHE

1. Lizvua ity £ 2AEL  , M.

2. llacca mapuka M2 &M -, kv, :

3. Yckopenie CBOGOIHOTO NAJSHUA g * g w/c?.

3anans MoHCODHRE TOTDETHOCTY &

I. Man iB: &£ = + 0,0I mxe.

2. lna wwami orcuera yraos: - d ot
K BJD .

+ I/2 ueHd peneHus

Lins Kexporn sguaHHITo yona o¢s  mswepanr A7 (A =I0)
pad VION  of,,;  OTCKOKA wapika nocie yAapa M ?.*5 - Bpema
VJ.',{!T‘&. .
Torga ueTomMra 060360?:{}{ peaynb-m-ros npeanaraeTcs caenyw-
wan.
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2

i

4)

2 < Zf‘ > 2‘@— .Sm. <"{'2>
m rzr +<U'>J

H 4.2, 3. Pacqefr norpeumocren ncm;mm: IBHHHX:

-eﬁ 1005

2 : mf.t-am, E n =A% 1009,
a o gxag, by 49‘?'00/)

joﬂadmaz g

-

}59 ﬁepy'r xax ormcm{o B npwmmenuu 3. e

11 A, 2 4 Pacue'v- mrpemocreﬂ HPAEIX  UIMEPeHM 110 - MeTOJKE

: : _:I‘ocxe mm “K&K: pemeti ponpoc Q FPOMaXax, - suenpars o6-
nma .m:s Beex. pesyJIb'I'a'l‘OB p.onepn'renmyn Bep’}ﬁm')(:'{b P - %
W JUIA HEE HAXO[AT maﬁmmm C'rbmeuwa t PN S . H g

as
3,mecb cpe;mee no nuﬁo;me oﬁoammeuo, xax n :amne, CKO CRaMy
{FY ,a cpep.uee O DpeMeHH SHaUeHME CWIH yaapa 2603HAueH)
YepTol Hap g.'

24

=P 4,2:1. Hexopar mo. qopvyne (5) cpepHee mirnousEoe oHate- |
i ¢

tPou rew -

5[1]
e

1) oyxdoy, €y = -100% - cnyuaii 3 u3 1. 2.9,

2
1 .
2) Aoy = J(tp_NS(az))z +[§tp,m6a2] - cmyyaii 2 win 1 u3 m. 2.9, gpopmy-

na (11), rae S¢g,) CUMTRIOT MO dbopmyne (10)

S{oaz):JN(N I)E(Oﬁz:“(az)) ,

a S0, GepyT Takoe ke, Kak B IpeibliymieM ciyyae (it doy = du), Tak Kax
[UKana ONpeJieNieHus yriia ¢ OJHA M Ta )KE€. 3aNHChIBAIOT C OKPYIJIEHHEM pe-

3yneTaT

) =A% 00%, p=..%.
<(12)

3. AHAJIOrHYHO BBIYHCILAIOT NOTPELHOCTH BPEMEHH yaapa:

N
1
Sty = Jm g‘“" —(t)? no dopmyne (10);

op =(0p) T A0y, Egy

2
1
At= J(rp’NS(T))Z +(§tp‘m51:] nio dopmyne (11);

At={t) * AT, € =-A—;-100%, p=-..%.
T

I14.2.5. PacueT NOrpemHocTeil KOCBEHHbIX H3MEPEHUH

.o
1. [TorpeIHOCTH CKOPOCTH vy = 24/ gl sin —2’~
Bce BenwumHbL g, I, 0 BXOMST KaK COMHOXMTENH, NI03TOMY YIOOHO BOCHOIIb-

30BaThCA BTOPbIM cniocoGom Meroza 3.2. Jlorapu)MUpYIOT BRIPAKEHHE V!
1 1 . O
Inv = ln2+—2—lng +—In{ +Insin ?'

BepyT uacTHble NpOM3BOAHBIE MO g, [, 0 H MNONACTABNAIOT B ¢dopmyny (20).
Torna
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