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[IPEOWCJIOBUE

OGmHuil (QH3MYECKHil MPAaKTHKYM 3aHHMAeT BaXKHOE MECTO B OOIIeH
CHCTEME YHHBEPCHTETCKO# MOJrOTOBKH CHeLHAaNHCTOB-QH3HKOB. Byay-
9H HEOTHEeMJEMOIi YacThio Kypca obuiei (HU3HKH, MPaKTHKYM HIpaeT
IJIaBHYIO DOJIb B O3HAKOMJIEHHH CTYAEHTOB C 3KCIEpHMEHTaJbHBIMH
OCHOBaMH (yHIaMEHTAJbHEIX ()H3HYECKHX 3aKOHOB M sIBJICHHH H B
NPHBHTHH HM HaBHIKOB CaMOCTOSITEJNBHOH MOCTAHOBKH H IPOBEJeHH:
COBPEMEHHOr0 ()H3HYECKOro sKcrmepHMeHTa. [JaBHBIMH 3ajavyaMu
NPaKTHKYMa JJIsi CTYJEHTOB SIBJISIIOTCS:

— HayuuTh NPHMEHSTH TEOPETHUECKHH MaTepHasJ IPOrpamMMHBIX
KYPCOB K aHa/M3y KOHKDETHHIX (H3HUECKHX CHTYaIlHil; SKCHEepHMeH-
TaJIbHO H3yuyaTh OCHOBHBIE (DH3WUECKHE 3aKOHOMEPHOCTH, OLEHHBATBH
TOPSIZAKH H3ydaeMBIX BEJHYHH, ONPENEeNATh TOYHOCTb H CTeNeHb JOCTO-
BEPHOCTH IIOJIyYaeMBIX Pe3yJbTaToB;

— O3HAaKOMHTb C OCHOBHBIMH 3KCIHEPHMEHTAJbHBIMH METOAaMH II0-
JiyueHHsi M3 onblta (uanyeckoit HHGopmauun. Hayuute wHamMepsTs
BaxcHelulne (HU3HueCKHe KOHCTAHTHI M BEJHUHHBI, O3HAKOMHTHL C TO-
CJIeHUMH AOCTHIKEHHSMH COBPEMEHHOH (PU3HKH B TOYHOCTH HX Ompe-
JIeJIeHHS;

— 03HaKOMHUTb C COBDEMEHHBIMH NpHGOpaMu ¥ APYroii H3MepHTeib-
1Oil anmapaTypoii, ¢ IPHHIHIAMH HX AefiCTBHS, faTh OOIHE CBEIEHHS
00 o6aacTsaX HX NPHMEHEHHS, CJIOXKHOCTH I[IPOBENEHHS H3MEpeHHi,
TOYHOCTH MOJIyYAeMBbIX BeJHYHH ¥ HCTOYHHKAX BEPOSITHBIX OLIHGOK;

— JaTb NpaKTHYeCKHe HaBBIKH B OOpallEHHH C H3MEpPHTEJbHOH
annaparypoii M 3KCNEePHMEeHTAJbHBIMH ycTaHOBKaMu. O3HaKOMHTH €
npaBiJiaMil TeXHHKH Ge30NacHOCTH NPH NPOBENEHHH SKCHEPHMEHTalb-
HBIX HCCJIEOBAHMIT;

— HayulTb NPUMEHSThH COBPEMEHHEIE METOIbl CTATHCTHUYECKOH 06-
paboTKH 3KCMEePHMEHTANIbHEIX PesysbTaTOB, B TOM YHCJE C MpHMeHe-
uuem IBM, ossaners KyJabTYpoH 3amucH MOJyueHHOH HHGOpMAaIHH,
NpaBIVILHLIM TIPEICTABJCHHEM MOJYYEeHHBIX Pe3yJbTATOB B BH/E rpa-
¢puxoB, cxem, Tabim;

— 03HAKOMHTL € OCHOBHBIMHM TNpPHHIMIAMH aBTOMATH3AUMH TIPH
nomout OBM npoueccos c6opa u mepepaGoTkn (pH3HUECKOH HHDOP-
MAalHl B COBPEMEHHOM 3KCIEePHMEHTE,

B coorserctBuu ¢ chOpMysHpOBaHHEIMH TpeGoBaHHSIME (OPMUDY-
orcst Jaboparopubie pabotel u onmcanns x HuMm. ITocnexpnne copep-
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J}KaT, KaK NPaBHJIO, TPH YaCTH: KP4TKas TEOPHs HCCJENYeMOro fABJe-
HHSI CO CCBIIKOII Ha MOCTYNHBIE JHTepaTypHBe HCTOUHHKI; ONHCAHHE
9KCIEPHMEHTANLHON YCTAHOBKH C H3JIOXKeHHEeM TpeOOBaHMil TeXIHKH
(e30macHOCTH ¥ ONIiCaHHE OTAENbHBIX yIpPaXSHEHHi ¢ ykazanuem (op-
MBI TIPEJCTaBJsSeMOro OTUETa.

B ofmem ¢usanyeckoM mpakTHKyMe (H3HUeCKOro daxyasrera MIY
CTYJEHTHl PaGOTAIOT B TEUEHHE NEPBHIX YETHIPEX CeMECTPOB, BHIIOJHSASL
COOTBETCTBEHHO JiaGopaTopHble paboThl MO CJAEAVIOMUM paszenam
Kypca obuieit (pusnkn: «Mexanuka», «MonexynapHuas huankas, «Iek-
TPHYECTBO H Maruernam» H «Onrtuka». B kaxaom cemecTpe CTYyAeHT
BRIMOJIHSIET 12 nmaGopaTopubix paboT, mpuuem 60—709% u3 HHX SBJIA-
I0TCS1 00sI3aTeJqbHBIMHE JJIsI BCEX CTYAEHTOB, a OcTalbHEE pacrpeje-
JSIIOTCSl TpenojasaTtejeM II0 CBOEMY YCMOTDEHHIO C ydeToM IOXKeJja-
HHH CTyjxeHTa.

Hacrosimas xHura siBJIsSeTcss NMepBeIM TOMOM B cepnu «OO6umni ¢u-
8MYECKHil MPaKTHKYyM» H HMeeT Dsj ocobenHocreii. Ilepmas mua Hux
3aKJjouaercss B TOM, 4TO B Heil mepBas 4acTh MOCBSIIIEHA KPATKOMY
H3JIOKEHNI0 OBI(HX IIPHHIHNIOB NpPOBEeHHS] (HINUECKHX H3IMEPEHHi,
TEOPHN OmNG0K H CTATHCTHYECKON OLEHKH AOCTOBEPHOCTH MOJYUEHHEIX
Pe3yJIbTaTOB, a TaKJKe MPHBOJASTCS OCHOBHBIE TPEOOBAHHA K KYJBType
3amucH U o(opMmJeHusl IOJYUYEeHHOH HH(pOpMauun B BHAe rpadhuKoB,
HOMOrpaMM u Ta6uul. DTa yacTh yue6HOro mMartepnaja sBJISeTCS 06-
el JJsi Beex pasjenoB oOUIero (hH3HYeCKOro MpaKTHKyMa I ee H3y-
YeHHe sIBJIsieTcsl 00513aTeAbHEIM JIJIsl BCeX CTY/ACHTOB.

B omiiHune OT MOCAELYIOUIHX TOMOB HacToslleil CepHi B pasjele
«Mexanuka» miasi 06pabOTKH 3KCHEPHMEHTAMbHLIX DPe3yJbTaTOB CTy-
JIeHTEI He Henonpayior DBM u MPOBOAAT Bce pacuersl Ha MHKPOKAJb-
KyJISITOpax.

Ilpemsaraempie BO BTOPOil YacTH JaGopaTopHble paGOoTHl SIBASIOT-
sl PesysbTaToM paboThl KOJJIEKTHBA MpPENOAaBATEJEH H COTPYAHHKOR
Kapenpsl obmeir Quanku. OAHAKO pemalomas pois B (GOPMHPOBANNH
obuieii npeosornn pasnena «Mexannka» n paspaGorke Goabuied uac-
TH J1a6opaTopHbIX paGor mpuHajuIexnT jouenty A. T. Beasukuny,
KOTOpHIH B TeyeHHe MHOTHX JIET, BIIOTL /IO CEBOGH KONYMILI, SIBJISJICS
PYKOBOANTeJNeM 3T0ro pasjena, Kpome Toro, B nocTanopke OTACTBIBIX
paGoT M cocTapjieHNd OMMCAMMII K HHM B DPasHOe BPeMa NpHHIMAJNN
yuacrie caepyiomue corpyannku kadeapo: K. T, Axwmenssunos (27),
T. C. Bemnuxuna (9), E. B. Kopuarnna (21), E. C. Yersepnxosa
(18). Dtn paGorel cocTaBWiM cojiepKanne KHurn «Dusnueckiii npax-

THKYM. Mexannka u MoJexyJsipHast (husnKas roj pejariueii mpod.
B. H. HepoHosoit, Beeame B ceer B 1967 roay. Ojnaro ¢ BeIxoja
3TOro yyeGHOro 1nocoGus GOMBUIMICTEO Jia6opaTOPHEIX paboT nperep-
MeJIo pasauuinoro pojia moaepuusauun. Mamoixkenne ux teopin npune-
JEHO B COOTBETCTBIE C ACHCTBYIOIUHMI MPOrpaMMaMi, MOCTABICH s
HOBBIX saGopartopniix pabor. B mocnennnx yuacrsopann A. I'. Beasn-
kuH (14—16, 23—24), A. B. Ycrunosa (13, 24), [I. @. Kuceses,
JI. I1. Usanos, B. K. Kopnes (21, 22). B cospannn skcrnepuMenTan-
WEIX yYCTaHOBOK IPHHNMAJH y4yacTHE BBITYCKHHKH (hH3NUECKOro a-
Kyabrera T, A. Kpamapenxo u A. B. Monoanos.
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Tpya aBTOpOB pacnpeienmiicss cjaefylomuM o0pasoM: uacts I
(ro. 1—7) nanucana mouentom JI. T. Iexenko, yacts Il — nonentom
J. ©. Kuceaessm (ra. 8, 12, 13 Beemenne, 1—3, 21—24, 26, 27),
nonentom B. K. Ilerepconom (ra. 9, 10 sBeaenme, 7, 9, 10, 12—186),
accucrentom A. M. Cuenxoseim (ra. 11 eesenme, 4—6, 17—20). Ilo
npocsGe aBTopoB ru1. 7 (§§ 28, 29, 30) wactn I HammcaHBE! HOUEHTOM
B. U. Boaxosen u mpodeccopom 0. IT. ITkiTheBEIM; ONHCAHHE K Ja-
GoparopHoii pabore 11 GBUIO cOCTaBieHO cTAapuIMM NpenoiaBaTeneM

. B. CemenoBeiM, a kK pa6ore 24 — accucrentom H. A. CyxapeBoii.
Accncsrem‘ JI. Il. VIBanOB IPHHHMAJ ydYacTHe B HaNHCAHHH BBENEHHs
K I, 8.

A. H. Mareees, . P. Kuceres
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NPEAUCIIOBHE

CryleHTsl MJIaJIIuX KypCOB YHHBEPCHTETOB HauNHAOT paboraTh
B 1a60paTopusAX (GH3NUECKOro MPAKTHKYMa H MO3TOMY AOJKHBI YUHThH-
csi 06pabaThiBaTh Pe3yJbTaTHl SKCIEPHMEHTA OOBIYHO HAaUHHAS yXKe C
mnepBoro cemecrpa. OAHaKo CHCTeMaTHUecKHe KypChl TEOPHH BepoAT-
HOCTeif, MaTeMaTHYECKOH CTATHCTHKH, H3MEPHTEJbHBIX MPHOOPOB H
3JIEMEHTOB METPOJIONHH, KOTOpPBIE COCTABJISIOT OCHOBY MaTeMaTHue-
CKOH 06pabOTKH pe3yJbTaTOB M3MepeHHi, a TakyKe caMa MaTemMaTH-
ueckast TeopHsi 06pabOTKH Pe3yJbTATOB SKCIEpHMeHTa JHO0 UHTaloTCs
Ha CTapWiHX Kypcax, am60, K cOXaJjeHulo, cOBCeM He uuTatoTcs. I103-
TOMY CTYZEHTHl NEePBbIX KypCOB NONAZaloT B TPYAHOE MOJIOKEHHe H
HYXKJAI0TCS XOTA OBl B 3JIEMEHTaPHOM DYKOBOACTBE, B KOTOpOM Ge3
TMPHBJIEYEHHS] CTPOTHX J0KA3aTeNbCTB, BO3MOMKHBIX TOJBLKO B MOJHBIX
Kypcax, paccMaTpHBAJHCh Obl OCHOBHbIE MOMEHTH MaTeMaTHUYECKON
00paboTKH Pe3yJbTaTOB SKCIEPHMEHTA.

B umeiomuxes Ha 3Ty TeMy HOcO6HsiXx OGHIMHO TJaBHOE BHHMaHHE
yIeJsieTcsi BONPOCaM CTATHCTHYECKOH 06paboTKH pesylabTaToOB IH3Me-
pennit. MeTo/E HCKIIOYeHHs] H yd4eTa CHCTeMAaTHYECKHX IOrpelHocTel
1 B OCOGEHHOCTH yyeTa TOTPeLIHOCTEH H3MepHTEeJNbHBLIX NpHGOPOB, K
COXKaJIeHHIO, NPEACTABJEHB B JHTepaType HegocTatouHo. IIpiBaeusb
BHHMaHHe KaK NpenojgaBareieil, Tak H CTYAEHTOB K npobJjeMe OIeH-
KH CHCTEMaTHYECKHX IIOrpelrHocTel, KOTOpEe B KOHEUHOM cueTe I
ONpeeJsioT 0CTOBEPHOCTh COBPEMEHHBIX SKCHePHMEHTalbHBIX JAa-
HBIX — OJIHA M3 3ajay JaHHOTO KPaTKOro BBeleHHS. Mertoas yuera
Cay4aiiHbIX NOTPellHOCTelt H3JaraloTcss B COOTBETCTBHH C MaTeMaTii-
UECKOi MOArOTOBKOH ywalluxcs, NOCTYNHBIINX Ha TEPBHIT KypC.

CrynenToB NepBEIX KYPCOB HAZO TAKKE yUUTh 3alNCHIBATH pe-
3yJIbTaThl H3MEPEHIi, PHCOBATL TpPaHKH, NOJbH3OBATHCS MNPABHIAMIL
NPUONHKEHHBIX BBIUHCJCHHI, T. €. YYHTh 3KOHOMHO CUHTATL H O(Op-
MJIATL OTHET O JaGopaTopHoit paGorte. Bompocsl odopmienus yike
paccMaTpHBaJCh B HEKOTOPBIX KHHraX. OfHAKO MpaKkTHKA TOKA3biBa-
eT, YTO HHKaKHe YCIJIHS B 3TOM OTHOIIGHHH HE SIBJSIOTCS H3JIHIIHH-
mi llnpokoe nenodib3oBanHe KapMaHHBIX — KaJbKyJsTOPOB M 3JeK-
TPOHHBIX BBIUHCANTENbHBEIX Mammun (DBM) cyuecrsenno o6Jieryaer
npoGuemy Buuncaenuii. Haunwas co Broporo Kypea yHHBepCHTETOB
CTY/IEHTAM YK€ MOTLYT UHTATbCsl CHCTeMaTHUeCKHe KypChl TEOpHH Be-
posiTHOCTEIf, MATEMATIYCCKOH CTATHCTHKH W MareMaTHuyecKoi TeopHu
06paboTin pesynbTaToB HamepenuH. [TosToMy AJst OPMEHTHPOBKH CTY-
sentos B raase 7, nanucannoit B. M. Boaxosum u IO. I1. ITbiTheBHIM,
TNPHBOJATCA HEKOTOPHIE CBEJEHHS MO COBPEMEHHBIM METOAaM HHTep-
NpeTanuy pe3yabTaToB SKCNEPHMEHTOB. BayMunBHE CTYAEHTH MOLYT
HCMOJIL30BATL PE3YALTATE STOH TMaBel 1Jist 06paGoOTKH PeaysbTaToB
namepenuii B 1a6opaTopusix o6uero (pu3NYECKoro MpaKkTHKyMa,

[Teppast wacTb cOCTONT M3 cemu ryas. OCHOBHBIE CBeieHUs NPHBO-
HsITCSl B TMEPBBIX YETLIPEX TJIaBaX, OCTaJbHble TPH [JIaBbl HOCSAT CHpa-
BOumblil xapaKkrep. Mbl Hajgeemes, 4TO NPHBOAUMEIE PeKOMEHAALII He
GynyT CKOBHIBATH HHHLHATHBY NMPENOAaBATEeNs WK CTYEHTA B OTAe]b-
HBIX KOHKPETHBIX CJIydasix.



Tlopsinox mayuennsi yacT 1 3aBHCHT OT YPOBHS NOATOTOBKH C;X‘
JEHTOB I Ompejensiercss mpenojaaBaTeseM. Ha nawanpHOM 3Tane 00y-
YEeHHA 110 yKa3aumio mpemofaBaTelis CTYACHTHL YHTAIOT OTAEJBHBIE M-
parpader H yuates odopmJIATh BBOAHYIO YdCTb, 3aMHCHIBATL PE3YJIb-
TaTbl H3MEpeHuii, pHcoOBaTh rpa(uKu, MOJb30BATHCA Heo6X0aHMBIMH
dopmyaami, Ha stom arane oGyueHHs He pexomenayercs obpamarhb
BHHIMAaHYe Ha BRIBOAEI (GopMyJ H A0Ka3aTEJbCTBA.

Ha cnenyiomem srame BosMoxkHa Oojiee cHcTeMaTHueckas mpopa-
6otka yactn I, Crynenrts!, OBJAjEBIIHE 3JEMEHTADHBIMH OCHOBAMI
MaTeMaTHUECKOrO aHaJu3a, JOJIKHBI 3HATh H IOHHMATh (B mpejenax
MOCOOHS) OCHOBHEIE MOHSTHSI M ONpEeNeHls, 3HaTh, Kakue (OPMYJIBl
HY2KHO HCIOJb30BaTh B KOHKPETHBIX CJy4asx, MOHHMAaTb KOHTYPHI 10-
Ka3aTellbCTBA HEKOTOPHIX GOpPMY.JI.

Heob6xonumo umers B Buay Takke cienyiomee. PaGora B mabopa-
TOPHUSIX OGIIEro (HaHgecKoro NPakTHKYMa JiaeT BO3MOXKHOCTH HabJIo-
IaTh MHOrHe (H3uuecKHe sBJIEHUS, 3HAKOMHTLCA C Hanﬁo.neevaaxmu-
MH DPHOOPaMH, OBJajieBaTh PAs3JHYHBIMHE METOAaMH H3MepeHHil, YUHTb-
Csl «TeXHWKe» 3KCmepuMeHTa. [103TOMY BONPOCE MaTeMaTHYECKOH 00-
paboTKM BaXKHEI A/l 3ajau, KOTOPbIE OPHEHTHPOBAHEI Ha MOJyHeHie
KOJIMYECTBEHHEIX Pe3ysbTaToB. [10 yKazaHHIO NpernojgaBaTelis AJisE 3~
Zay, TIaBHAS IIeJb KOTOPHIX — Habuaiojenne (H3HUCCKHX ABJEHHH, Ka-
YECTBEHHBIE HCCJeNOBAaHUSI, MaTeMarnyeckas o6GpaboTrka MOKeT ObITh
3HAYHTENBHO COKpallleHa,

[Moaroroiiennsie CTYAEHTE MOIYT IOJb30BATHCS CHCTEMATHYECKI-
MH KYPCaMH TEOpHH BepOsSITHOCTeH, MATeMaTHUYECKOH CTATHCTHKH, H3-
MEPHTEeJILHBIX NPHOOPOB 1 MeTpoJordn. JJst STHX CTYAeHTOB, a TaKiKe
AJIST 2KeJIAIOIHX NMOHATH ryy6Ke TOT HWJIH HHOI BONMPOC, 3aTPOHYTLIH B
uactd I, Ml npuBomuMM cleayIOWHi IPHMEPHBIH CIHCOK KHHD K OT-
JleIbHBIM TilaBaM TepBoil 4acTH (CM. CIHCOK PEKOMEHHOBAHHOH JHTe-
PaTypHI K uacty ),

I'nasa 1, rnasa 2: cm. [3] c. 12—17; 1561—159; cm. [1] c. 37—
47; cm. [14] c. 4—44.

Fnapa 3: cm. [1] c. 48—79; cm. [10] c. 67—148; c. 228—234;
eM. [14] c. 45—147: B KOHKDETHLIX CJAyuasix peKOMeHjIyercs
CMOTPETL ONHcanue H macrnopt npubopa, a takke T'OCT, yka-
saunelii Ha npubope.

Tnapa 4: cm. [10] c. 160—182; [15] ¢. 92—103.

[naBa 5; raasa 6: cm, [12] c. 157—173; 188—189; 233—236;
365—357; 365—368; cm. [13] c. 6—210; em. [3] c. 18—63:
cm. [5, 6].

I'maBa 7: cm. [2, 3].

[Ipn nanncauun wactn | yuTeHs! 3aMeuyanusi, cieJaHHble K T110CO-

6uio [15] A. M. 3umesbManoM, KOTOPOMY aBTOP FIyGOKO Gnaronpapen.

JI. T. edenro



TJTABA 1
SJNEMEHTAPHAS KJIACCUPHUKALLUS USMEPEHUN

§ 1. OCHOBHBIE LEJIM ®U3UYECKOT0 NMPAKTUKYMA

®u3uKa — onbITHAs Hayka. PaGora B JaGopaTopusix (hH3HYECKOrO
MPakTHKyMa SIBJSIETCS] HEOThEeMJEeMOil YacThlo Mpolecca H3yueHHs
KaK 3aKOHOB, Tak M MeTon0B ¢u3ukH. OCHOBHBHIE 1IeJIH, KOTOPHIE HYK-
HO TOCTABHTL nepej paboTaiomuMi B JabGopatopusx obuiero (Gusude-
CKOr0 NMPakTHKyMa, MOXKHO ONpeJedHTh CJAeAyIOUHM 06pasoM.

1. Bo-nepBeIX, yualipecss HMEIOT BO3MOXKHOCTH HaGJ/I0/aTh OCHOB-
Hple (uanueckue siBJeHH . Maysaomemy (usnky HeoGXoAuMO ca-
MOMY yBHJETh, Hanmpumep, GPOYHOBCKOE NBHKEHHE UYaCTHI, pasJioxKe-
HHe 0eJoro cBera B CHEKTP, MO3HAKOMHTBECS C SIBJICHHSIMH HHTepde-
peHmin, audpakund H T. 4. HaGmozeHne SBJEHHI IOMOraer passil-
BaTh BajKHOE KayecTBO — () H3HYECKYI0 HHTY H I H 10.

2. Bo-BTOpHIX, yualnuecsi JOJIKHBI HayuHTbCcs paborTaTh C OCHOB-
HBIMH DpHOGOpaMH. 3HaHHE YCTpoiicTBa mpnGOpa, NpPUHIHIA ero
paboTH H TNOHHMAaHHE TOro, Kakie pPe3yJhTATBl MOXHO INOJY4YHTb OT
npubopa, — HeoOXOAHMbIE 2JieMEHTH Npouecca H3yueHHs (QHIHKH.

3. B-TperhuX, OYeHb BaKHO HAyuNThCS Pa3HUHBLIM METOAAM IIpO-
BEJEHHS H3MEPeHHi, OBJaJeTh TEXHHKOW sKcnepumeHTta. Hajxo ymeTb
nonobparh HeoOxoanMeie mpuGOPHE, co6paTh YCTAHOBKY, IIPOBOAHTH
113Mepenns ¢ JKeJaeMoil TOYHOCTBIO, YUHTLIBATHL BJIMSIHHE PasIHYHOTO
poj/ia MOrpemHocTell ¥ OUEeHHBATH TOYHOCTL OKOHYATE/NLHOTO pesyib-
tarta, AeJaTh NpaBIVIbHbIC BBLIBOABI H3 sKkcnepuMenta. Heo6Gxomumo,
yTo6GBl 3aNNCh PeaydbTaTOB H3MEPEHHiT H pacueToB OTpaxkaja XOi H
JIOTHKY BHINOJHSEMOli paGoTsl M ObljIa aKKypaTHO{l U KPaTKOi.

4, Haxonen, na Bcex stanax paGoThl 6e3yclloBHO JOJIKHA COOJIO-
JlaThCsl TexHHKa 0es0nacHOCTH.

§ 2. 9JIEMEHTAPHBIE CBELEHNS OB UBMEPEHHAX

[TonsiTie M3MepeHU s DPACKPHIBACT CJEJLYIOIIee ONpe/eseH e,

Mamepurh Kakylo-1u60 (H3HYECKYIO BEJIHYHHY — SHAYHT OIl-
peIeJHTL TOCPEJCTBOM 3KCIEPHMEeNTa, CKOJNLKO Pa3d 3aKiIouaercs B
neil OZAHOPOJANAsA C Heif BeJNuuna, NpHHATAS 33 ELMHHUILY Mep bl
EAMHEIB MEpPHl YCTAHABJIHBAIOTCA CHCTEMON € J1H H | 1L

TIpn H3Mepenuax pasiHYHBIX BEJAHUYHH B JabopaTopusx (usnye-
CKOTO TPaKTHKyMa CHayaja NPHXOJMTCS yCTaHaBJAMBATHL I pH-
6opH, T. e cobupaTh ycranosxy. IlpnGopui A0/KHEN HOAGHPATLCH B
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COOTBETCTBHH C JKeJiaeMoil TOYHOCTBIO H3MEpeHHH H 3aTeM yCTaHaBJIH-
BATHCSI B COOTBETCTBHH C PEKOMEHAANHSMH [0 HX HOPMAJIbHOM TEXHH-
yeckoit akcnayartaunu, Cienyer TakxKe HCKJIIOYHTb BO3MOIKHOE BJIHS-
HHEe Ha HOPMAaJibHYI0 paBoTy YCTAHOBKH Pa3HUHBIX BHEITHUX (haKTo-
pOB (HABOIKH, TENJOBOe BO3jeiicTBHe, BHOpAaUMH H T. X.; (mOZpobHee
cm. § 4, 5). £

3ateM clleflyeT BHUIOJHSATH PSAL KOHTPOJbHB X H3MEpPeHHH,
4yT06Bl ybenuThcs B TOM, YTO YCTaHOBKa Ha CaMOM ueneupa60TaeT B
PeKHME HOpPMAJbHOM TexHHYecKod akcmayaTtauuu. C 3TOH Iesbi0 3a-
MEpSIOT 3apaHee H3BECTHLIE CBOHCTBA 3TAJIOHHBIX BEINECTB, aMIJIHTY-
Nkl 3a/laHHBIX CHTHAJOB H T. A. Ilocsie 3TOro NMpHCTYNAlOT K BBIIOJ-
HEeHWIO 3aNJIaHHPOBAHHEIX H3MepeHHH.

HenocpencrBeHHo cam npoiecc H3MEDEHHS MOMKET COCTOATh H3
60JIBIIOTO KOJNHYECTBA pas3JHYHBIX omepaunmid. B maGopartopusx (uzu-
YECKOr0 MNpaKTHKyMa BayKHBIMH MOMEHTaMH B IpolLecce H3MepeHHH
SBJISIIOTCA HabJOZeHMe W OoTcueT. 3ajgaua HaOMOJEHHA B
TOM, 4TOObI 3a(uKCHPOBaTH (PAKT HACTYMJEHHS KaKHX-JHGO ompese-
JICHHBIX COOBITHIf, KOTOpble MOTYT OBIThb CaMBIMH Da3HOOGDPasHEIMH:
HHOra TpebyeTcsi COBMECTHThL [BE DHCKH, INOJYYHTh YCTOHYHBHIE, HE-
NOABHIKHEIE (urypsr JIMccaKy Ha 3KpaHe 3JEKTPOHHOTO OCLHJJIOTPa-
ha, 3aMeTHTh MOMEHT, KOrjia MeHHCK, 06pa3yemblil JKHKOCTbIO B Ka-
THJNISIPE, CTAHOBUTCS MJIOCKHM IPH H3MEHeHUH JaBJIEHHs B KaIHJJIspe
u 1. 1. Ilocae Toro KaK oKHAaeMoe COOGHITHE HACTYNHJIO, CJELYeT O T-
CY€T —CUHThIBAHME pPe3yAbTaTa HM3MEpPEeHHH CcO IIKaJbl
JanuMba uim uu(ppoporo Ta6ao mpuGOpa; MOACUET KOJIHUECTBA ONpe-
JeJNeHHBIX (puTyp Ha 3KpaHe ocuMJJIOrpada, Macchl 3TaJOHHOTO Be-
IIECTBA (Olpe/esieHie MacChl THPEK), BEJHUYHHLI 3TAJOHHOTO COMpO-
THBJIEHHS, BKJIIOYEHHOrO B Ienb (B MarasuHe CONPOTHBJCHHIT), U T. [.
Perucrpanusi orcuera MOXKET NMPOM3BOAHTHLCS ABTOMATHYECKIT (camo-
MHCHEL H T. 11.).

§ 3. BUAbI UBMEPEHUM

1. OueBnzauo, uTo oTcuer mO wWKaJe MPHGOPa M 3HAUCHHE BEJHUIN-
HEI, KOTOpast H3MepsieTcsi, He o/HO i To ke. Ipomece usmepenns mme-
€T CMBICJI, eCJIi MeXJIy HHMH CYLIECTBYET ONpejeeHnas cpsish. Haui-
Y€ TaKOH CBA3H XapaKTepPH3YeTCsd ypaBHEHHEM H3MepeHud,
[<0TOpOe KOJIMYeCTBEHHO OMHCLIBAET npouecc uamepenus [1]. B o6-
mieM ciaygae ypaBHeHHE H3MEPEHHil MOKEeT ObIThb OueHb CJAOKHLIM, a
sajiada HHTEPHPETAUHH De3yJbTaTOB H3MEepeHHii — COBceM He MpPOCcTof
(cm., nanpumep [2—4]). Ha nepsom arane paGoret B o6uiem (huan-
HCCKOM IIDAKTHKYMe MOXHO HCMOJIb30BAThL PA3JIHUHBIE  yIPOULEHIs,
allIpOKCHMALNH, HeaJH3HPOBATh PealbHylo CHTyaumo. B cuayyae
CPABHHTEJILHO IPOCTBIX IKCNEPHMEHTOB YDaBHEHHSI H3MepeHii MoKHo
pPaszesinTs Ha TPH CPYONBL: NPSIMBIE, KOCBEHHBIE, COBMECT-
HEIe.
Hsmepennss naspiBaioress mpsiMbIMIE, €CJAH ypaBHelHe HMeeT

BHI
y=Cx, (3.1)
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rae x¥— OTCYUET N0 H3MEPHTEeJLHOMY YCTPOMCTBY B JeJeHHAX WIKaJH,
HEeMoCpe/CTBeHHbIl OTCUET ¢ ILHGPOBOro Ta6JO HIH KOJHYECTBeHHas
XapaKTepHCTHKA KaKoro-iu6o CBOHCTBA 3TaJOHHOTO BellecTBa (Ha-
npuMep, Macca THpb); C-—IeHa NeseHHs WIKaJjbl, eHHHYHOTO IOKa-
3aHus UH(POBOro Tabyo, NepeBoAHON KO3((GHUIUHEHT OT €HHHIBI MEpPBI
3a[laHHOTO CBOHCTBA 5TaJIOHHOTO BELIECTBA K €AMHHIE H3MEPEeHHs HC-
KOMOH BeJHYHHBI, y— 3HAUeHHE H3MEpPsSEeMOH BeJHYHHBl B IPHHATHIX
AJIsl Hee eIMHMIAX, T. €. Pe3yJbTaT NPSIMLIX H3MepeHHI.

Wamepenne AMHHBI JHHEHKOH HJIH H3MePeHHe KaKoii-JHOO BeJH-
UMHBl NpH6OpPOM, IIKajla KOTOPOrO MPOrpajyHpoBaHa B eAHHHIAX H3-
MepsieMOli BeJHYHHEl,— IIPHMEDHI IPSIMBIX H3MEpPeHHIL.

Wsmepennsi HasHIBAIOTCS KOCBEHHBIMH, €CAH ypaBHEHHE HMe-
eT BHI: S S

21100 s ot Oy e ) (3.2)

rae apryMeHTH X, Y, ...— Pe3yJabTaThl NPSIMBIX H3MEPEHH{l 3aJaHHOIT
(r. e. m3BecTHO) (DyHKUHOHAJNBHOH 3aBHCHMOCTH f; a, b, ...—mapa-

MEeTpHl (pyHKIHOHAJbHOH 3aBHCHMOCTH [; Z— 3HaueHHE H3MepseMOoil
BEJHYNHBl B IPHHATHIX /5 Hee eIMHHIAX, T. €. PE3yJbTAaT KOCBEHHEIX
U3MEpEeHHH.

IpuMepoM KOCBEHHBIX H3MEPEHHI MOKET CJYIKHTh H3MEpeHHe CKO-
POCTH IOJIETa MYTH C MOMOIIBIO GaJIICTHYECKOro MasTHHKA, MoKio
nokasath (cM. n1abopatopHyio paGory 9), 4To Macca m NyJH H €e
CKOPOCTh U, Macca MasiTHuka M, njuHa MasiTHUKA [ U yrod o OTKJO-
HeHHs MasgTHHKA OT BEPTHKAJH NPH NONAJAHHH B HEro IyJi CBS3aHbI
caejyioweii (YHKIHOHANBLHON 3aBHCHMOCTBLIO, T. €. YpaBHEHHEM H3Me-
penuiy

v=MEM /75D sin = (3.3)
m 2

rjie g— yckopeHue cBOOOJHOTO Taji€HHS, NapaMeTp 3aBHCHMOCTH
(3.3). Econ B pesyibrate NpSIMBIX H3MEDEHHIT ONPEAENHTh 3HAUEHHS
m, M, I w « n noacraButh ux B (3.3), TO pacuer jact 3HaueHHE CKO-
pOCTH U, T. €. Pe3yJbTaT KOCBEHHBIX N3MEPEHHH.

OjnoBpeMenypie H3MEpPEHHS ABYX HJH HECKOJbLKHMX BEJHUHH HA3bl-
BAIOTCSI COBMECTHBI MU, eC/iH yPaBHEHHs H3MEpeHHs JJIS STHX Be-
JITYHH 06PA3yIoT CHCTeMy JIHHEHHO He3aBUCHMBIX ypasHenuit. B cay-
yae JIBYX H3MEpseMLIX BeJUYHH TAKHE YPAaBHEHHS] MMEIOT BH/I

fl(ﬂr 11: .\'1, .l/h ey al, bl» ...)=0,

3.4
Fa (B0 s gz ey Tay gy e A0S (3.4)
TAe X1, Yi, -3 X2, Yo, ...— PE3YJILTATH NPSMBEIX HJIH KOCBEHHBIX H3Me-
pennit; ajy, by, ...; G, ba, ...—mapaMeTpsl QYHKIUOHAJBHEIX 3ABNCH-

mocreit fi 1 fo; B M M — H3MepsieMBle BeJNNYHHEL

ITpumepoM COBMECTHBIX H3MEDEHHiI MOIKET CIyZXKIThb OJHOBpEMeEH-
HOe H3MepeHHe MapaMeTPOB HEKOTOPOi MPsMOii: TaureHca yrjia Ha-
KJIOHA H 3HAYeHNsl OPJAMHATEL YPH HYJEBOM 3HAUEHHH aGCIHCCH
(cM. § 9) mo nanHHBIM H3MEDEHHiT KOOPAHHAT 3TO# TpSIMOIL.
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Ecau unc/o ypaBHeHHil IPEBBLIIIAET YHCIO HEH3BECTHBIX (uto OHI-
BAET, ec/H NPOJeJaH0 MHOLO OMBITOB), TO MOJIY4aeTcs CHCTEMa Tak
HA3bLIBAEMBIX yCJOBH B X ypPaBHEHHil, KOTOPYIO B HEKOTOPBIX CJayda-
fX MOMKHO pewarTh METOJAOM HaHMEeHbIIHX KBaApaTOB
(cm. § 9).

2. Miamepenusi, MPH KOTOPHIX YHCJIO ONBITOB H COOTBETCTBEHHO 4YHC-
JIO ypaBHEHHi H3MEPEHHS DABHBI UHCJy H3MEpPsSEeMbIX BETHUHMH, HA3BI-
BAIOT O AHOKPATHLIMHU. ECHH YlCIO0 ONBITOB H COOTBETCTBEHHO HHC-
JIO yPaBHEHUI H3MEePEeHHs NPEBhIlaeT YHC/IO0 H3MEPsieMbIX BEJHYHH, TO
TaKHe H3MepeHHSI HA3LIBAIOT MHOTOKPaTHH MH. Mamepeunus mpo-
BOAATCST MHOTOKDATHO C I€JbI0 YMEHBIUHTh CJydaiiHyIo morpeum-
HOCTH H3Mepenuii (cm. § 2).

3. C TOUKH 3peHus LEJH MOJKHO BBUIGJAHTH TPH KJAcCa H3MePeHHH.

1). B ciayyae 3TalOHHE X H3MEPeHHH pe3y/abTaT H3MepeHH:
JIO/DKEH HMeTh MaKCHMAaJbHO BO3MOMKHYIO TOYHOCTH NMpH CYHIeCTBYIO-
meM ypoBHe TexHukH, M3aMepeHns (H3HYECKIX KOHCTAHT (CKOPOCTH
CBeTa, 3apsia SJeKTPOHA H T. JA.) — MPHMEPSH! STAJOHHBIX II3MepeHHil.

2). B XOHTPOJNBLHO-NOBEPOUHE X H3MEPEHHSAX OIpeaess-
€TCS NOrPeUIHOCTL CPEJCTB H3MEPEHHI C MOMOILbIO 3TaJOHHLIX MpHO-
pPoB (T. e. mpuGOPOB ¢ rapaHTHPOBAHHOI MaJoii norpemHocTsbio). Ta-
KHE HM3MepeHHsT BHINOJHSIOTCS B IIOBEPOYHB X HJIH KOHTPOJLHO-
H3MEpUTENbHLIX Jabopartopusax. Lleap Taknx H3MepeHuil — rapaHTH-
POBaTh PEryiaMeHTHPOBAHHYIO MOIPELIHOCTL CPEACTB HaMepenuit (mpu-
GOpOB) : HampHMep, €CJH H3MEpeHHas IOrPeUIHOCTb NpPEeBLICHT  J0-
NYCTHMBEIC Mpejenkl, TO COOTBETCTBYIOMINI mnpubop mnpH3Haercs Ile-
TOIHEIM,

3). TexHmuecKHMH Ha3HIBAIOTCA H3MEPEHHs, KOTOPHIE MPOBO-
AATCS 1O 3apanee paspaCoTaHHOfi METOAMKEe, C NMOMOUILIO TPHOOPOB,
MOTPEIIHOCTH KOTOPHIX H3yuYeHbl H PerJaMeHTHPOBAHbL Y CJIOBHS MPO-
BeJIeHUs H3MEePeHHit ¥ HX MOPSAJOK TaKzKe PerJaMeHTHPYIOTCs, 4ToGb!
rapaHTHPOBaTh 3aJaHHyl0 TOYHOCTH pesyabTaTa HaMepenuil. Bce pe-
KOMEeHJauny 0 IPOBEACHHIO H3MepeHHil BbIpabaThiBalOTCsl MpeaBapl-
TeJLHO HA 3Tane aHaJu3a MeTOJHKH.

B naGopatopusix (pH3HYECKOrO MPaKTHKYMA HEOGXOANMO IpoBe-
PATb, MOXKET JIII TOYHOCThL HCMOJNL3YEeMBIX NPHOOPOR o0ecneunTs JKemae-
MYIO TOUYHOCTh Pe3yJbTaTa.

4). Hamepennsi naspiBalotcst aGCoOJIOTHLI M, CCJH B ypaBiie-
HHE BXOJST TOJBLKO BeJNHUHHEI, €INHHIB HAMEPEHHS KOTOPHIX TPHIIsi-
TBI 34 OCHOBHEBIE H KOTOPBIC H3MEPSIOTCS HENOCPE/ACTRENNO ¢ MOMONILIO
IpHGOPOB, sBJASIOLHXCS HEKOTOPOil Komueli 9Tajnonon, AGComoTHbE

BRJIIOYAIOT H3MepeHusl, OCHOBAHHLIE Ha ONpejeeniin peanunn. MoxK-
HO YKa34aThb cJejyiouue IpHMepsl aGCOMIOTHEIX H3MepeHHuit:

1) Onpeieiierie yeckopenns ¢BoGoaHoro najenns g (cm. JaGopa-
TOPHYIO paboTy 3) ¢ MOMOLIbIO MaSTHHKA

an*
g= T2
rpe I — neprnon KodeGammit n [ — npuseeHHas AJHHA  (H3NYECKOTO
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MasiTHHKA; BeJHUHHBl 7 1 [ H3MepsIoTcss HENOCPeACTBEHHO H eJHHUIIE
X H3MEPEHHS NPHHATHI 32 OCHOBHBIE;

2) onpejnenenne passocTH morteHunasoB A U aGecoMOTHBLIM — 3JIeK-
Tpomerpom (em. [2]);

AU =21/ 2mg,

rie D—,ru{awe'rp IIJTaCTHHEI, a d—pacc’rosnme MexAy INJacTHHaMH
KOoHAeHcaTopa, m — Macca THPb (Ha PBIYA2KHBIX BECaX) KoTopas
oﬁyc.nos.rmaae'r CHJly TSKECTH, yPaBHOBEILIHBAIOUIYIO CHJIY MPHTIKE-
HHS1 3apsiZKeHHBIX IJIACTHH; BCE BEJHUYHHBL: d D m Hu3MepsIoTcsa He-
IIOCPEACTBEHHO, €AMHMILLI HX H3MEpeHHsI BXOAST B YHCJIO OCHOBHBIX;

3) H3MepeHHe MJOTHOCTH Tesa p, KOTopasi 1Mo OnpeaesieHHI0O paBHa

rje m-—wmacca, a V—o06beM Tesla, KOTOphle H3MEPSIIOTCS HENOCpPen-
CTBEHHO. DTO H3MepPeHHe OCHOBAHO Ha ompene’eHHH (H3HIECKOH Be-
JIHYHHEL .

OTHOCHTENbHBIMH Ha3BBAIOTCS H3MEPEHHs, NPH KOTOPHIX
H3MepsieTcs (u3nuecKasl BeJHYHMHA, HMeEJoLlasi OfHY pa3aMepHOCTb, a
PE3yJIbTAT HENOCPE/CTBEHHEIX H3MEPEHHH HMeeT APYryio.

ITpuvepaMu OTHOCHTEAbHBIX H3MEpPEHHIl ClyIKaT H3MepeHHs] MacChl
Ha Npy:KHHHBIX BECax; PasiOCTH IOTEHIHAJOB — BOJBTMETpaMi; CH-
JBI TOKa — amMnepMerpaMu n T. A. B 3Tux npuMepax naMepsiercda -
Ha npn jepopMamuy NPYKHHB, CABHT uacrteii npuGopa Apyr OTHOCH-
TEJLHO JAPYyra u T. /., 4 JeJaeTcsl BHIBOJ O 3HAYEHHH Macchl, HANpsAKe-
HHS, CHJC TOKAa W T. J. B ciayyae OTHOCHTEJIBHBIX H3MEPeHHii MCIOJb-
3yl0TCA NPHOOPHI, KOTOPLIE MPEABAPHTENbHO KaJHOpyloTCcs C IO-
MOWbIO 3TaJOHA eIHHHIBL H3MEPEHHsl COOTBETCTBYIONIEH BeNHuH-
npl. Takuy oGpasom, 4ToOB OBITH BO3MOMHBI OTHOCHTEJBHBIE H3Me-
penus, HeOOXOAHMO CO31aTb 3TAJNOHBl GAHHHL, H C NOMOUILIO 3THX
ITaN0H0B NpoKaaubpoBaTh NpHGOpPLl (AefCTBHE MOCJHENHHX MOJIKHO
3aBlCceTs OT HamepsieMoii seqnuuHbl). Takum o6GpasoM, B 9TOM Cay-
yae HsMepseTcsa He cama (pu3HYecKas BeJHMYMHA, a pesysibTaT ee BO3-
jeficTBug Ha NpHOOP: BEJNHUHHB AeopMaluH, CABHr uyacreil npuGopa

APYr OTHOCHTE@JILHO JApyra H T. A. l'IoaTouy npcnnapmenbuan Kaauob-
pPoBKa a6cooTHO HeoOxoauMa.



T'JIABA 2
NOrPEIIHOCTh USMEPEHUH

§ 4. BUJbl MOTPEIMHOCTH

Ha pes3ysnbTaT H3MEpeHHsi MOTyT OKasplBaTh BJHAHHE Dpa3JHYHBIE
q)ah'TOpr. OT0 BIUSHHE NPOsIBJSAETCS KakK NOrpelmHocTb, KOTOpas Ha-
KJaabplBa€TCsA Ha 3HAYEHHE HSMEPS}EMO?K BEJHYHHBEI TaK, UTO pe3yJb-
TAT H3MEpeHHs: B TIPOCTEHIHINX cayyasix NMpeiACTaBJseT H3 Ceﬁ?i CymMmmy
HCTHHHOTO 3HA4YEHHS HSMGDHEMO}? BE€JIHYHHBI H norpemnocm*

x=ptA, (4.1)
TIe X — pe3yJabTaT H3MEpEHHs!, |L— HCTHHHOe 3HaueHHe, A — morper-
HOCTh. B o6mem ciyuae CBsI3b MeXKAy HCTHHHBIM 3HAUEHIEM H H3Me-

PsIEMOii BeJIMUHHON MOzKeT GhITh ropasio Gosee caoxkHoi (eM. [2—4]).
OnpenennM morpemHocTs A Kak pPasHOCTh MEXKAY Pe3yJbTaToM H3Me-
PeHHs] X H HCTHHHBIM 3HaUeHHeM H3MepsieMOil BEJHUHHBI W

A=x—p. (4.2)

C moHsiTHEM IIOrPEelIHOCTH TECHO CBSI3aHO TOHATHE TOYHOCTH
H3MEPEHHUi: uemM MemHblle IOrPelIHOCTb, TeM BbIIIE TOYHOCTH. Y106HC
XapaKTepH3oBaTh IOTPEIIHOCT OTHOCHTEJbHO I BEIHYHHOIN

i (4.3)

1

Bce TIIOrpelIHoCTH IIPHHATO AEJIUTH Ha jiBe GoJipiIne rpynmnel: cHc-

TeMaTHUYecKHe H cJayyda il HBle.
CucremMarnueckou Ha3BIBACTCS  NOTpPEeHIHOCTh A(‘,, KoTopas

OCTAeTCs] NOCTOSTHHOI Ha MPOTSKEHHH OJLHOM Cepui HaMepenil,

Korxa nsyuaercst kakoe-inGo siBIeHHe, TO 06A3aTeNbHO IIPHXOLIT-
Cs1 BBIJIEJISITL TJIABHBIE (DaKTOPBI H ONMYCKATh BTOPOCTENCHNbIC, TAK KAK
pnade H3-3a GOJBLIOH CJIOXHOCTH HE YAaJoch OBl paszobpaThes B oc-
HOBHOM siBJeHnn. Hanmpumep, Bo MHOPHX 3ajauax (H3HUECKOrO Npak-
THKyMa HPHXOAHTCS npeHeOperaTh CHJIAMH TPEHHS, Maccoii GJI0KOB,
yIpYrocTelo u Maccoif muteir nm T. A, IlpeneGperxenne kakumu-an6o
ABJICHHSIMH, Da3JIHYHBIe YNPOLIEHHS, a Takie (aKTOPEH, O CYHIeCTBO-
BalHH KOTOPBIX SKCIEPHMEHTATOP HPOCTO He 3HAET, MPHBOAAT K CH C-
TeMAaTHYeCKHM MOrpeIHOCTSM, KOTOpHe HeoGX0AHMO YuH-

» Hapiuly C TEPMHHOM <«IOrpelHOCTL® B JIHTEPATYPe HCMNONL3YETCs TaKIKe CJo-
BO <«oOlINbKa» B 3HAYCHHH HMCHHO <«IOrPELWIHOCTb», 4 HE KaK Kakoe-To OIIiGOYHOe

JeiicTBHE.
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THIBaTh, YTOOBI CHEJaTh MPAaBHJBHEIE BEIBOABL. [IpaBHJBHO yYECTh C-
CTeMaTHYeCKHe IOrPelHOCTH — 3HAYHT MOHSITh, YTO HMEHHO H3Meps-
ercsl, T. €. KaKOe OTHOIIeHHe HMeeT pe3yJ/bTaT H3MEepeHHs K BeJHuuHe,
KOTOPYIO HaJ10 H3MepHTh. BakHO yMeTh BEIAENHTH H3yUaeMoe siBJeHHe
Ha (oHe MoGOYHEIX. B 3TOM COCTOHT rJiaBHOe HCKYCCTBO (hH3HKA-IKC-
nepiMenTaTtopa. CucreMarHYecKasi MOrpeuIHOCTb JHGO 3aBHINAET, JIH-
60 3aHMKaeT 3HAUEHHE H3MEpPSIeMOll BeJHUNHBL YBeJIHYEHHEM UHCIA
H3MEpeHNil Helb3s HCKJIOUHTH CHCTeMaTHyecKyio morperrHocTb. Ome-
HHTh B@JHYHHY CHCTEMATHYECKO{i IIOrPEelIHOCTH H BBECTH HEOOXOMH-
MEBIE TIOMPABKH COBCEM He mpocro. J[Jst 3T0ro MpHXOAHTCS JAeJaTh HO-
TIOJIHATEJBHBIE H3MepeHHsl (HanpuMep, H3MEpPSITh CHJBI TPEHHs, MacChl
HATeH, OJOKOB H T. 1.), PaCCMaTpPHBATh CJIOXKHEIE CHCTEMH YypaBHe-
HHH, B KOTODHIX YUHTHIBAIOTCS BCE (DAKTODHL H T. /.

CnyualiHoii HasbBaeTcsi MOCPEUIHOCTh A, KOTOpasi H3MEHsIeTCs
OT OJHOrO H3MEpeHHsI K PyroMy HempejicKasyeMbiM 06pa3oM H B PaB-
HOH CTENeHH MOXKeT OBITh KaK HOJOKHTEJLHOH, TAK H OTPHLATENbHOM.

CiyuaiiHast MOrpelHOCTh BO3HHKAET KaK Pe3yJbTaT COBMECTHOTO
BJIHAHHS DPasJHYHBIX CAydaHHBEIX (hakTopoB. Eciu H3MepeHHE BHINOJI-
HEHO OJMH pas, TO O 3HAUEHHH CJydYaiHOi IOrpelIHOCTH, KaK IPaBHJo,
HHYEro He u3BecTHo. Ecam xakasi-mu6o Gu3uueckasi BeIHYHHA H3MEPS-
eTcsl MHOTOKPATHO B OAMHAKOBBIX (DH3HYECKHX YCJOBHSX, TO MOXKHO
oyTeM CTAaTHCTHYECKOH 06paGoTKH pe3ysbTaTOB H3MEPEHHI ole-
HHTb BeJHUHHY CJYyyaifHO#f morpemisHocTd. JIJIsi OUEHKH Cly4aiHBIX IIO-
CPELIHOCTeH HCHOJb3yeTesl amnapaT TEOPHH BEpOSTHOCTEH H MareMa-
THYECKOll CTATHCTHKH (cM. ry. 5—8). CyliecTBeHHEIM JJsI BBIBOJOB,
KOTOpbIE CJAGAYIOT M3 IKCIEPHMEHTA B 3TOM CJjydae, sIBJSETCs NMOHSTHE
CTATHCTHKH COOBITHI, HIX 9ncaa uaMepenuit. UYem GoJblie
CTAaTHCTHKA, TEM TOYHEe H HajexHee BHIBOABL. CTaTHCTHKA COGBITHH
JUIsT PasHBIX 3KCHEPHMEHTOB MOXET KoJeGaThCsi OT HeCKOJbKHX EeMH-
HHUIL B TOA (9KCIEPHMEHTHI ¢ HEefiTPHHO, KOCMHUECKUMH JyuyaMu | T. A.)
1o 10° coGuTiit u Gosbile 3a HeGOABUIOH OTPE3OK BpeMeHH (3Kcre-
PHMEHTHl Ha YCKOPHTENIAX, HH(OpMAaUHs CO CNYTHHKOB H T. A.). IIpn
GonplNX o0beMax H3MepeHHil BOSHHKAIOT 3HAYHTEJbHEIE TPYAHOCTH
¢ 06paboTKoil pe3ysbTaTOB SKCMepHMeHTa. MHOrAa no 9Toif MpHYHHE
BBIBOABI M3 IKCNEPHMEHTA [EJaloTCsl CHYCTsi HECKOJbKO JIET [OCJe ero
3apepuienus. UtoOw n3Gexars 3THX TPyAHOCTElH, COBpeMEeHHEIe SKCIe-
PHMEHTBl PEAJIN3YIOTCSI B PEXKHMe, NMOJYYHBIIEM HasBaHue «Ha JHHHH
cesisu ¢ IBM». Curnauipl, orpakaioline NMoOKa3aHHs H3MEPHTEJbHBIX
npHGOPOB, 110 JHHHSAM CBSSH IOCTYIAIOT HENOCPEACTBEHHO B 3JeKTPOH-
HYIO BBIYHCIHTENbHYIO MauuHy (O9BM), xoropas Kak MpPOBOJAMT BCIO
00paboTKy W aHaiH3 pe3yJbTaTOB IO 3apanee pa3paGoTaHHO IpPO-
rpaMme, TaK H yIpaBJseT XOA0M 9KCIepUMeHTa.

YBeanunpasi UHC/I0 H3MEPeHHH, MOXKHO NPAKTHUECKH MCKJIOYHTD
cayuaiinple norpewnocTd. Hanpumep, nycts pas6poc cayuaifHeix mo-
TDEUIHOCTell OT/eJNbHBIX H3MEPeHHil X OTHOCHTENbHO MAaTeMaTHYECKOro
oxHzanus, (KOTOPOE MO ONpPEefeseHHIo PABHO HYJIO) XapaKTepU3yeTcst
CTaHAapTHHIM OTKJIOHEeHHeM o. Pasbpoc e clydaiiHBIX MOrpeumHocTeit
A a5t BHIGOPOYHOrO CPEIHEro F, ONpPeNeJeHHOro No BhHIGOpKe o6bema

n, XapaKTepH3yeTcs CTaHAAPTHHIM OTKJIOHeHHeM ofJn (cM. rai. 5, 6).
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TaxkuM 00pasoM, mpu GoablioM uHcje H3MEPEeHHil 7 caydaiiHas no-
rpeurHocTh 6y/ieT HeBenKa.

OTMeTHM, 4TO ciydaiiHasi MOrPEIUHOCTh HMEET KIEHTP» pacmpese-
JIeHWsl: MaTeMaTHyeckoe OXKHJaHWe, paBHOe HYyJ0. IlponsBoibHadA
cilyuaiHasi BeJHYHHA TAKOrO «IeHTPa» MOXKET M He MMeTb: MaTeMaTH-
HecKoe OXMIaHHe MOXeT H He cyumecrTBoBarTh. Ciyualiibie IIOrpemHo-
CTH HAJ0 CPABHHMBATH C CHCTeMATHYECKHMH, TaK Kak HHauye MOKeT
OKa3aTbCsl, YTO MOBEILIEHHE TOYHOCTH H3MEpeHHii NpH yBeJHuYEeHHH
CTATHCTHKH Oy[€T WJIIIO30DHEIM H3-32 CHCTEMAaTHUECKHX [OTrpelHo-
creit. OKOHuaTeJbHAS TOrPEIHOCTL pesyJabTaTa, T. €. MOrpelHoCTb;
KOTODasi OCTaeTCsi TOC/e BBENEHHS BCexX MONPaBoOK, Kaxk IpaBuio, H
ONpEe/IeNIfAeTC TAKHM MHHHMAJbHBIM 3HAUYEHHEM CHCTEMAaTHYeCKOH I10-
TPEIIHOCTH, KOTOPYIO elle crnocoleH KOHTPOJHPOBATL IKCHEpHMEHTa-
TOP, pacnoyaras sajlaHHblM KOMIJIEKCOM CPEACTB H3MEepEeHHS.

~—Peaynbmamsl U3MEPEHUL

¢ L1l

Qakmuyeckoe 3nayeHue

Peaynbmamer  uamepenud —s

Jipbis ]

Parmuueckoe 3navexue

Puc. 1. Hckasenuss uaMepsieMoii BEJHUHHEL caydaiigevu (a) #
cHeTeMaTHueckoil (6) MorpemHocTIMH

Ha puc. 1, @ na unc/0BOit OcH MpHEBE/eNbl B BH/E YePTOYEK Pe3yilb-
TaTLl NATH IIOCHEN0OBATENbLHBIX M3MEpeHHH H (aKTHUECKOe 3HaueHnue
H3MepsAeMOlf BEeNMYHHDBL, KOr/ida HMEIOTCS TOJLKO CJydaiiHble MOrperi-
HOCTH, a Ha puc. 1,6 — pe3yJbTaThl H3MePEHHiT B clyuae, KOrja HMe-
IOTCSl M CHCTEMATHYECKAsT H CJyYaiHBIe MOTPEeIIHOCTH,

B sakJioueHne creqaeM cieyiollee saveuanne. Bee BhlecKaza-

HO€ OTHOCHJIOCHL K BeJIHYHMHAM, KOTOPLIE HMEIOT BIOJHE ONpejeleHioe,
(puKCHpOBAHHOE 3HaueHHe (HAMpUMEp, MOMEHT MHEPUNH Teda, TOJ-
IMAHEA CTAJLHON MJIACTHHKH 1 T. J.). Ofnako 9TH JKe NOHATHS MOZKHO
NPHMEHATb H JJIs NapaMeTpoB CTATHCTHYECKHX BeJuin (Hanpumep,
cpenHei CKOPOCTH MOJIGKYJI ra3a, CpefiHero uncaa GpPoyHOBCKHX uacTi-
YEK B I0JIe 3DEHHsT MHKPOCKONa M T. JI.), €calu noj oinbKoii A B aTOM
CJaydyae NMOHHMATL PAa3HOCTL H3MEPEHHOro 3HAUCHHS HapaMerpa H ero
(paKTHYECKOro 3HaYeHHsI.

§ 5. COCTABJISIICIIHUE MOrPEMHOCTY W3MEPEHUN

Ha norpemmocts H3MepeHHii MONYT BIHSITL paainbie (GakTopsl (Hc-
TOUHNHKH morpemHocty). Mves B By pasanunsie haxkTops! (HCTOYHH-
KH), PA3JIMYAIOT cJeyloNie COCTaBIA0IINe OTPEIIHOCTH H3MepeH I

1) mnorpewmnocrs npuGopa Ag;
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2) NOrpelHOCTb OKPyraeHus Ao
3) MeToaHYecKas IOrPEHOCTb Ay
4) mpomaxu An
5) MOrpeumHOCTh BHIUHCIACHHE  As.

TlorpemHocTs H3MepeHuil ONpefeJsieTcss CyMMOH BCeX STHX COCTaB-
JISIOTIUX

A=A, +Ay+A,+Ag+A, (5.1)

[loxasanns mo6oro mpufopa, Kaze caMOro TOYHONO H COBEpIIEH-
HOTO, BCEr/la OTJIHYAIOTCS OT (JAKTMYECKOrO 3HAUEHHST H3MEpseMOil Be-
JIHYHHEL DTO OTIHUIE XapaKTepH3yeTcsi MOrpeliHoCThio npubopa, Ko-
TOpasl yKasblBAaeTcsl B IaclopTe, mpuaaraeMoM K npuGopy. Ilorpem-
HOCTL NPuGOPa B CBOI OuUepeib MOXKET COAep:KaTh ClydyaifHylo H
CHCTEMATHYECKYIO COCTABJAIOUIHE. LIpHYMHBI BO3HHKHOBeHHsS 9TOH
NOrPelIHOCTH — HECOBEPUIEHCTBO peafibHBIX MaTepHaJoB, HeBOSMOXK-
HOCTh TOJIHOrO YCTpAHEHHs BPEeNHBIX MOMeX (HampHMep, TPeHus), Ae-
GexTe c60pPKH H T. I
IMpu cunTEiBanun co mwKadw mpu6opa pesylbTaT H3MEDPEHHS BCer-
Jla BRIDAXK4eTCsl KOHEUHBIM YHCJIOM 3Havamux umHdp, T. e. Bcerja HMe-
€TCS TIOTPEIIHOCTD OKPYIJICHHUSI.
CyuiecTByloT pasiuuHble METOANYECKHEe PeKOMEeHAIHH MO H3Mepe-
HHIO OJAHO H TOil 2Ke (DH3HUECKOH BeJHUYHHBI: CJOXKHEIE 1 GoJiee mpoc-
Teie. [TorpemnsocTs pesysabraTa H3MEpeHHil TaKyKe 3aBHCHT OT METOXH-
NS ki ux mpopenenus. Kaxpmoii MeToinke MOXKHO CONOCTABHTL HEKOTO-
<} Dyi0 nJeanNMsnpOBAHHYIO MOZeNs H3MepeHns. OTanuus 3TOH MOJEIR
| OT PeasbHOil NPOUeypsl H3MEPEHHIl H NPHBOAAT K METOLHYECKOH I10-
> rpewnocti, Hanpumep, B maGopaTopHoii paGote 5 MOMEHT HHEPLHH
~J-TIPOCTEHIINX TeJ OnpeneiNfercs Kak PasHOCTh MOMEHTOB HHEPLUHH Te-
R4, Ja ¢ naardopMoii n nycroil naatrhopMel. Takas MeTOAHKA H3MepEeHHH

Jayke B cjyyae JOBOJbHO TOYHBIX H3MEPEHHH OTAENbHBIX YJIEHOB pas-

HOCTH NMPUBOANT K GOJbLIIOH METOANYECKOH MOrpelrHocT!i pe3yJabrara,

B cayuae pesknx Hapyuenuii ycJa0BHH, MPH KOTOPHIX MOJZKHBEI PO~
BOANTHCS M3MEPEHIs, MOTYT MOSIBHTBbCS MPOMaxH, T. €. GoJbline HCKa-
JKenust uamepsiemoil Beanunuel, Hanpumep, HeBHHMATEIbHOCTh 3KCHE-
prMenTaTopa (YBHAENH OAHO YNCJO, 4 3alHCcal APYroe; ciaenaas omuo-
Ky, KODJia MepenncLBaj pesysibTaThl U T. J.), PesKHe COTPsICeHus yc-
TAHOBKH, NABOAKH NPH KOPOTKOM 3aMBIKAHHH IENH Kakoii-HHOYAbL CcO-
CejlHel yeranoBKH 1 JP. IPHBOAAT K IpOMaxam.

[axonen, B npomecce MaTeMaTHUCCKQH-0OPaGOTKI pe3yabTaToOR
HamMepenii, Korja Bblulclenns BeayrTeg ¢ KOHEUHBIM' HHCJIOM 3Haya-
WX mH(p, MOTYT NMOSBHTHCS JOMOJHHTEbHELE. TOFPCITHOCTH, CBA3AH-~
HBIE € TAKHIMI BBIYHCHCHUSAMH. =

§ 6. QNEMEHTAPHBIE METOJAB!I YYETA NOrPEWIHOCTEN

B yenopusix paGoTsl B JgaGopaTopusix (JU3NYECKOro NpPaKTHKyMa
HEOOXO0/MMO YUHTHIBATH CHyYaifHbpie I CHCTEMATHUCCKHE MOrPElIHOCTH.
1. CayuaitHple TIOTPEIIHOCTH MOKHO YUHTBIBATH OJIHIM N3 Cie-
LyIOMHX cnoco6oB:
i
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1) ykasarth (yHKIMIO MJIOTHOCTH (CM. DML 5);

2) B caydae, KOrja CHCTeMaTH4YECKHE IOrpelrHOCTH nPeHe6pe)K1—x-
MO Majibl, yKasaTh MHTEPBAJ, B KOTOPOM C YCTAHOBJIEHHOH BEPOATHO-
CTHIO HAXOAUTCS cayyafiHas morpemHocTs A (em. ri. 6);

3) yKkasaTb OLEHKy CTaHZaPTHOrO OTKJOHEHHs! (BBHIGOPOYHOE CTaH-
JIlapTHOE OTKJIOHEHHE, CM. TJI. 7).

DYHKUUIO TJIOTHOCTH [(A) ynaerca yKasaTb JIHIIb B HEMHOTHX
cllyyasix, Korja OHa H3BeCTHA. .

Ecan crucTeMaTHYECKHE MOrPelIHOCTH 3aMETHO MeHbIUe ClaydaHblX,
TO MHOrJZA MOKHO B COOTBETCTBHH €O cKkazaHHBIM B § 27 ompepennTthb
WHTEPBal, B KOTOPOM MOXKET HaXONHMThCS CJyyaHasi MOTPemHOCTh A.

B ocTaabHBIX CAydasiX MOYKHO BBEIYHCJIHTH TOJBKO BEIGOpOUHOE
craHzapTHoe oTKaoHeHHe (cMm. § 25).

2. CuctemaTHuyecKHe MOTPELIHOCTH, KakK ObWIO CcKasaHo B § 4,
HCKaXKaloT pPe3yJbTaT H3MEPeHHs B KaKylo-MHOO ONHY CTOPOHY: 3aBhl-
LIAIOT €ro WM 3aHuKawT. HanpuMep, NIpH U3MEPEHHH TOJIIIHHEL TJac-
THHKH MHKDPOMETPOM IIPH BBICOKHX HJH HH3KHX TeMIepaTypax MOXKeT
BO3HHKATh CHCTEMAaTHYeCKasl MOrPEIIHOCTh H3-332 Pa3JIHYHOrO TeNJIOBO-
TO pAaCIIMPEHHsI MaTepHaJoB INJACTHHKH H MHKpPOMeTpa. YYecTb 3Ty
TMOrPELIHOCTL MOYKHO, eC/i 3HAThH TEIJIOBHIE XapaKTepHCTHKH MaTepHa-
JIOB H H3MEPHThL TEMIEpaTypy, IPH KOTOPOil MPOBOAMINCHL H3MEePEHHS.
Tlpn ua3Mepennn BpeMeHli BO3HHKAET CHCTEMATHUECKas IOrPELIHOCTb,
€CJIH CeKYH/IOMEp «CIHELIHT» HJIH «OTCTaeT». DTy MOrPELIHOCTL MOIKHO
y4ecTh, €cJH IIPOBEPHTh XOJ CeKyHjoMepa mo GoJjiee TOUHBIM YacaM.
B npal('rm\'e SKCIepHMeHTa OUE€Hb BazXKHBIM SABJSAETCS 06Hapy)1(eﬂue "
HCKJIOYEHHE CHCTeMAaTHUYECKHX norpemnoc'reﬁ.

Hatp 06K peuentT HCKJIOYEHHs] CHCTeMAaTHUYECKHX TOTpeLIHOCTeil
HeJlb3sl, HO MOXKHO yKa3aTb HEeKOTOphle MeTOJbl, KOTOPEIe MOTYT OBITh
nosiestbl. CrcTemMaTHYeCKHe TOTPENIHOCTH IO XapaKTepy HX MpOosiBJe-
HISL MOTYT OBITh 1) MOCTOSHHBIMH MJIH 2) MepeMeHHBIMH (Ha AJIHTENb-
HBIX 3Tamax BpeMeHn). B mociexneM ciyuae yuer CHCTeMaTHYECKHX
norpelHocTeil ocobeHHo 3aTpyaHuTeNeH, M3 o0mux MeToL0B MCKJIO-
YCHHs CHCTEMATHYECKHX IOrPEUIHOCTeH MOMKHO yKa3aTh CJe/lyloliie:

I) usyueHHe cOCTaBJSIONIHX MOTPEIIHOCTEH M BHeCeHHe HeoOX0mH-
MBIX MOMPaBOK, KOTODBIG ONPEAENSIOTCS B pe3ysbrate NPOBEPKH NpPH-
60pOB 10 3TaJOHHEIM;

2) yecTpaHenHe BO3MOMKHBIX JOTONHHTENBHBIX HCTOYLNKOB norperi-
HOCTEHl, 4TO jnocTHraercs, B 4aCTHOCTH, NPABMJILHOM yCTaHOBKOH TpH-
60poB, HCKJIOualomeli HX B3aHMIBIE BAHSHHS W BO3MOMKHDI napaj-
JIAKC, IPABWJILHLIM ONpejeNeHHeM Hauajla OTCueTa, a TakiKe ONpejie-
JICHHEM BPEMeHH HaCTyIJIeHHsI PaBHOBECHOrO HJH CTAIHOHAPHOLO CO-
CTOSTHHA.

W3 muoMKecTBa cremuaibHBIX METOMOB yCTpaHeHus cHcreMaTHye-
CKHX ITOT'DEUIHOCTeH yKajKeM Ha clelylollHe:

1) MeTOoj NBOHHOrO M3MEpeHHS 1 2) METOX KOMIEHCALIIIL.

Meton nBoitioro H3MepeHHs MPHMEHSIeTC I YCTpaHEeHHs TOo-
TPEIIHOCTH, BO3HHKaIONIeil NPH B3BEIIHBAHHN H3-3a HEPaBEHCTBA IJIey
BECOB, MPH H3MEPEHHH MOCTOBHIM METOJOM CONPOTHBJEHHH, eMKocTel
i T. . DTOT METOL COCTOHT B TOM, 4TO IIPOBOASITCS ABAa H3MEpEHHs],
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IIDH KOTOPHIX JieBasi M IpaBas YaCTH YCTAHOBKH NOCJENOBATE]bHO HI-—
paioT OJHY H Ty K€ POJib.

MeToj KOMNeHCAUHH COCTOHT B TOM, YTO H3MepPEeHHsI MPOBOASTCS
ABa pasa TakuM 06pa3oM, uTOOBI MOrPEIHOCTL BOLIJIA B PE3yabTaThl
H3MepeHHuil OAMH pa3 ¢ OJAHHM 3HAKOM, a JAPyrod pas—cC APYrHM.
DTOT METOJ JOJIKEH MPHMEHSTHCS, HampuMep, MpH paboTax ¢ TepMo-
MapamMu JJIsl HCKJIOYEHHs] NapasuTHBIX TEPMOTOKOB (cM. 3ajaaun Qu-
3MYECKOro mpaktukyma [6]).

OueBHAHO, YTO 1Jisl HCKJIOUEHHS CHCTEMATHUYECKHX MOTPelHOCTeH,.
KaK TPaBHJIO, HYXXHO NPOBOAHTH JONOJHHTENbHBIE H3MepeHHs H Bbl-
YHCJEHHSI,

Mo3KHO 3aMETHTb, 0AHAKO, UTO IIOJHOCTHIO HCKJIOYHThL CHCTEMAaTH-
YECKHe IOrpelHOCTH Heqb3sl, TaK KaK 3TaJOoHHBEIE MPHOOPEl TOXe 00-
JlaaloT MOrPeIlHOCThI0 N JI060e PacCMOTPEeHHe SIBJIEHHs He SIBISIeTCSs
a6CcomoTHO cTporim. IlosToMy OCTaBIIHECS CHCTeMAaTHYeCKHe IIo-
TPEIIHOCTH HEOGXOAMMO YYHTHIBATH IPH 06paboTKe Pe3yJbTaTOB IKC-
IIePHMEHTa,

CHcTeMaTHUECKHE ITOTPELIHOCTH MOMKHO YYHTLIBATH OJHHM H3 CJe-
JLYIOIIHX COCO00B:

1) ecnu M3BECTHO 3HAYEHHE CHCTEMAaTHYECKON IOTpeurHocTH A.=a,
TO ee 3HaueHue ¢ oGpaTHHIM 3HAKOM —@ Ha3bLIBaeTCs IONPABKOI.

CymMa pesysbrata H3MepeHHI X H IONPAaBKH ompejeisier Gosee Tod-
HOe 3HaueHHe H3MepsieMOil BeJHYHHbL:

e O (6.1)

2) ykasaTb (YHKIHIO IJOTHOCTH;

3) ykasaTh HHTepBas, B KOTOPOM C YCTAHOBJIEHHOII BEPOSTHOCTHIO
HAXOMHTCS CHCTEMAaTHUECKas! MOrPerHocTb Ac;

4) ykasaTh CTaHJAaPTHOE OTKJOHEHHE Oc;
Iocaennne Tpu cnocoGa HCHOJb3YIOTCST IPH PAaHAOMH3 AL HH
cucreMariyeckoil morpemHoctd. CyIIHOCTH PaHAOMH3ALHE COCTOHT B
caenyouieM, IlycTs, HanmpuMep, cHCTeMaTHYECKasi NMOrPeIlHOCTb IIpPH-
Gopa uW3MeHsiercst or OAHOro mpubopa K Apyromy. Beio coBokymHOCTH
npuBGOPOB JaHHOrO BHAA H KJacca B 3TOM CJyuae MOXHO XapaKTepH-
30BaTh (yHKIHE( NJOTHOCTH, CTAHAAPTHBHIM OTKJIOHEHHEM WJH HHTEep-
BAJIOM, B KOTOPOM C YCTAHOBJIEHHOf BEPOSITHOCTBIO HAXOMMTCS CHCTe-
MaTnueckasi norpemnocts Ac. Takum 00pasoM, BMECTO TOro, 4To6mHi
YKa3BIBaTL CliCTeMaTHUECKYIO NOrPEMHOCTs sl Kaw/aoro mpubopa,
olfa 3ajaercsi OJHHM N3 NepeuHcJeHHBIX Bhlle CnocoboB s BCel co-
poxynnocrn npuGopos januoro Buja. Ilostomy, xorpa paGoraior c
KAKHM-TO ONpeje/eHiisiM Npi6opoM, To B CHIY OTCYTCTBUS HHpOpMa-
WHH O TNOTPEIIHOCTH JaHHOro KOHKPETHOro npubopa HCNOJB3YIOT pac-
npejesiente HOrpemHocTell st BCeil COBOKYIHOCTH NPUGOpPOB, T. e. 1o
CYIIECTBY YUHTHIBAIOT CHCTEMATHUECKYIO NOPPEIIHOCTL KaK caydaiiHyio.
Oanako cicreMaTHueckasi NOrPeliHocTb PajHKajibHO OTIHYAETCS OT
CJYUAfHO: HHKAKIMH MHOTOKPATHBIMI H3MEPEHHSIMH €€ HeJb3sl yMeHb-
LIHTh, KAK 5TO NPOMCXONHT CO CJyd4aiHOil morpemHocTeio. B cayuae
OKpYIJIeHnsi 0GLYHO TOXKe HeH3BECTHA (HJH NPOCTO  TepsieTcst) HH-
(Gopmauns 0 BeamuuHe i 3HaKe MOTPEIIHOCTH OKpyrienus. [Tostomy
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ee TOXKE YUHTHBAIOT KaK CaydyaiiHyio. AHAJOPHYHO H B JIOGHX APYrHX
cayuasix, KOrla OTCYTCTBYeT TOYHasi HH(OPMauHs O 3HAKe H BEJIHHNHE
CHCTEeMATHUeCKoll TMOrpelHoCTH A, a U3BECTHO JHIIb, KaK 4acTo OHa
MOJKET NpPHHEMATH TO WJH HHOEe KOHKDETHOe 3HaueHHe B IOJOOHBIX
CHTYalHsIX, I HCIIOJb3YIOTCs MOCAeHNE TPH Crocoba.

3. B cayuae, KOrZa HMeIOTCS M CiydaHHble M CHCTeMaTHYECKHEe
MOTPEUIHOCTH, HX MOXKHO yYHTHIBATh OJHHM H3 CJEIYIOIHX CIOCOOOB:

1) ykasaThp HHTEpPBaJ, B KOTOPOM C yCTaHOBJIEHHOH BEPOSITHOCTBIO
HaxXOQUTCS CyMMapHas MOrpeIlHoCTh;

2) yxasaTb HHTEpBaJ, B KOTOPOM C YCTaHOBJIEHHOi BePOSITHOCTHIO
HaXOAMTCs CHCTEMaTHYeCKasi IOrpelHoCTh; YKa3aTh OLEeHKY CTaHAapT-
HOTO OTKJIOHEHHS CJAY4YaiHOH NOrPelIHOCTH;

3) yxasarh (GYHKIHH MJIOTHOCTH [JIs CHCTEMATHUYECKOI M cjyyai-
HOH TOTPelHOCTe;

4) yKasaThb CTaHJAapPTHOE OTKJOHEHHe s CHCTeMaTHYEeCKOH MOo-
TPEMIHOCTH H OUEHKY CTaHAapPTHOrO OTKJOHEHHs JIJs CJydyaiHOH mo-
TPELIHOCTH.

3ameqanue 1. Ecin aHalu3 CHCTEMATHYECKHX [OCPELIHOCTEl He
MPOBONMJICSH, TO 5TO HEOOXOANMO OTMETHTL B BHIBOAAX B OTHETE O IPO-
JleJTaHHOM 3KCIIepUMEHTe.

Jameuanue 2. B ciyyae OTBETCTBEHHEIX H3MEPEHMil CJeAyeT ydH-
THIBATh NMOTPEUIHOCTH B COOTBETCTBHH ¢ [2—4].



T'JIABA 3

MATEMATHYECKASI OBPABOTKA PE3YJIbTATOB
SKCNEPVMMEHTA

§ 7. IPIMBIE UBMEPEHUS

[Tocae okoHuaHHsi H3MEPEHHII HYKHO BBITOJHETH HEOOGXOAHMBIE
PacyeTsl, NpPOaHAJIH3HPOBATh DE3yJbTATHl SKCIEDHMEHTa H CIEeNaTh
NPaBUJIbHEIE BEIBOBL.

B cayuae nmpsiMbIX MHOrOKpaTHBIX H3MepeHmii (cM. §.3) pesyabra-
TBI CYUHTHLIBAIOTCS CO IUKaJbl, auMGa HIH Hu@poBoro tabuao mpHGopa.
3a OLEeHKy 3HAYEHHs H3MepsSeMOil BEJIHUYHMHEI |4 OOBIYHO NPHHIMAETCS

BLIGOPOUHOE cpejHee STHX pe3yabTatoB * (cMm. § 25), KoTopslil 0603Ha-
yaercs Kak

n
]
pzx:szi, (7.1)
i=1

PJIe X; — PEe3yJdbTaT i-F0 M3MEpEeHHs; 17— INOJIHOE YHCJIO H3MepeHHI.
Tak kax ¢ TeueHHeM BPEMEHH PE3yJbTaThl X; OTAENbLHBIX H3MepeHHit
MOTyT H3MEHSITbCS, TO CIEAYeT yKasaTh WHTePBaJj BpPeMEeHH, B TeuecHHe
KOTOPOro NPOBOJHJICH H3MEPEHHS.

OfuH N3 OTBETCTBEHHBIX 3TAlOB MaTeMaTHuYecKoit o6paGoTki pe-
3yJLTATOB 3KCNEPUMEHTA — BBIUNCJIEHI€ BOSMOMKHBEIX MOrpelHoCTel.
OnTHManbLHEIME XapakTepHCTHKaMH Kak mepa pas6poca smauenuit x
obaanaer onenka BHIOOPOYHOrO CTAHAAPTHOTO OTKJIOHEHHSI CPELHEro
(cm. § 25):

- o AT
5= m__l)Z(.», X2, (7.2)

i=1

rjie ¥ — cpejuee, onpejensemMoe dopmyaoit (7.1).

Jlasee, nenoapays nudopmanuio o npuGope (macmopr, Kiace Tou-
nocri, pesyaprarn nosepkn, TOCT u 1. A), ompenedsior norpet-
HocTh npubopa An 14 norpemgocg&; MOKeT OHTb JHOO0 NpeAesbHOM
H XapaKTepH3oBaThes BENHUHHOH A™iake, JIHOO OMPENENATLCS —KaK-
unGyap nnave (cm. § 6 u [1]), Hampumep, Kax CTaHAAPTHOE OTKIO-
HEHHE 0.

* Jlna ommoxparxuix maMepenmit (cM. § 3) 3a ONEHKY W MPHEMMAIOT pesyib-
TAT AHHHUHOTO H3MEPEHHs X.

% Ao vo — MAKCHMA/IGHOE 3HAUEHHE TOTPEIIHOCTI B CJydae MpSIMOYTOMLHOTO
pacnpezenenus.
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CraHJapTHOE OTKJIOHEHHEe IOTrPelIHOCTH OKPYIJIEHHS CJIeAyeT BbI-
4HCJISATE, HCIONB3Ys popmyay (5.3) (cm. § 5.1)

—- 2 7.3
0=~ (7.3)

rjie ® — LeHa JejieHus npubopa (MJIH Ta yABOEHHAS NOJS JeJseHHd, 10
KOTOPOH MPOM3BOIHTCS OKpyrieHue. Takum 06pasoM, CHCTeMaTHye-
CKyIO TOTDEITHOCTL OKPYTJICHHS, TAK JKe KaK H HOrPeLIHOCTh NpHbopa,
YYUTBHIBAIOT KaK C/AydaiHylo, MCIOJb3yss METOA  paHJoMH3alHH
(cm. § 6). OueBnnHO, yto B 3TOM Ciyuyae HHKAKHM yBeJIHUEHHEM 4HC-
/la MBMEPEeHHH He/b3si YMEHbIIHTH 3HAYEHHe STOH IOrpelmHocTd. B He-
KOTOPBIX CHAyuasix (HampuMmep, NpH H3MEPEHHH JJIHHBI MHKPOMETPOM,
LITAHTEHIUPKYJIeM) TOrpelHoCTh OKPYIJIeHHsT MOXKET BXOAHTb B IIpe-
nenbHyio. OnHako u B aTHX cJlyyasix MOrPelHOCTh OKPYrJeHHS MOIKHO
YYUTBIBATH OT/AENBLHO, €CIM BMECTO IpeAeJbHOH IOTPEIIHOCTH HCIIO0Jb-
30BaTh COrJIacHO § 6 cTaHgapTHOE OTKIOHEHHE On KaK XapaKTepHCTH-
Ky IOTPELIHOCTH Npubopa.,

B HeKOTODHIX Cilyyasx HEOGXOMMMO YUHTHIBATbH BO3MOMKHEIE CYOD-
EKTHBHBIE TOrpewrHocty. Hampumep, nmpH H3MEPEHHH IPOMENKYTKOB
BPEMEHH C NOMOILBIO CeKyHAOMepa BO3HHKaeT MOrpelHocTb, XapaKkTe-
pusylomasl cyGheKTHBHYIO DeaKIHIo SKCHepMMEHTAaTopa, ero cnocol-
HOCTb BOBPEMS NYCTHTh H OCTAHOBHTBL CeKyHAoMep. B mpuHuHne 3Ta
NOTPEIIHOCTL COCTABJIsET YacTb METOJAHYECKOH H, MOIKET ObiTb, CJIY-
uaiHOil, H TOr/a OHa yYHTEIBaeTcs, KaK H BCe APYrHE CayuaifHble CO-
CTaBJAIOIIHE NOTPEIHOCTH H3MEPeHHil HPH MHOFOKDATHBIX H3Mepe-
HHAX 8HaYeHHeM Sy. Opnako OHa MoxeT GBITb H CHCTeMaTHuecKoii, H
TOrla ee HEOOXOAMMO YYHTHIBATL 0C060, HANPHMEP METOAOM paHio-
vusauud. OOBITE MOKa3and, YTO OUEHKA CTAHAAPTHOTO OTKJOHEHHS
9TOlt CyOLEKTUBHOI MOrpPeIHOCTH paBHa

ocy6==0,3 c. (7.4)

Haxoren, HeoGXoAuMO ONEHHTH PA3JHUHBIE CHCTEMAaTHYCCKNE MO0-
TPELIHOCTH, BOSHHKAIOL(HEe H3-3a HJeaJH3alHH YCJIOBHI onbita (mpe-
HeOpesKeHne CHJAaMH TPeHHs, BIHSHIEM HABOJOK, NOACBETKoli (oTo-
9JeMeHTa H T. A.). JIJs yeneumHoro BEUIOJNHEHHS JaHHOro 5Tana jaab6o-
PaTopHOJi paGoThl HYXKHO OYEHb BHHMATEJLHO aHaJin3upoBaTh YCAOBISI,
TIPH KOTOPBIX IPOBOAMJICS SKCHEPHMEHT, JCAaTh AONOJHITENLILIE 13-
MEPEHNA 1 pacyeThl. B pesysbrare Takoro TIIATENBHOTO aHadH3a onipe-
JACJIAIOTCS Kak nonpasku a; (em. § 6), Tak n OUEHKH CTaHJaPTHLIX OT-
KJIOHEHHI] JIJISI OCTAIOUIMXCA METOAHYECKHX CHCTEMATHUCCKHX TIOrpell-
HocTell Oy. B coorsercrsuu ¢ § 6 monpaskm @; npHGABJISIOT K OLEHKE
H3MEpAEMOi BENHUYHHBI :

pex+Ya (7.5)
i
QOcrarouiiecs cucreMarHieckne NOTPelrHoCTH  YYHTBEIBAIOT METOA0M
panaoOMH3anHi.
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Yro0ul mocsieayiolse BEIYHCIEHHST i aHadns OblIM Npolue, Clery-
eT mpeHe6peYh BCEMH MalbIMH [OrPEUIHOCTSMI, 4TO, KOHEYHO, BO3-
MOJKHO TOJIBKO IIOCJie TOro, KaK BCE NOTPELIHOCTH YXK€ ONpe/eleHbl.
MoxKHO YCJOBHTBCS Ha3HIBATh MAaJIBIMH TaKHE I[IONPELIHOCTH, CTaH-

JlapTHBIE OTKJIOHEHHS KOTOpEIX He mpeBblmuaioT 309 oOT MakcHMaJb-
HOrO 3HaueHHs:

Oynan £ OISUMaKC . (76)

s nposepkn HepaseHcTBa (7.6) B cayuae, Koria O[Ha W3 IOrpeLl-
HOCTelf 3ajdaercssi Kak npenenbHas Ayaxe, NPHOIHIKEHHO MOMKHO OIie-

HHUTb COOTBETCTBYIOLlee CTAHJAPTHOE OTKJOHEHHE CJeAyIoIuM obGpa-
30M *:

e 7.7

TaxknuM o6Gpasom, mocie BBLIYHC/ICHHS CTAHAAPTHEIX OTKJIOHEHHH
cpenHero (MJM MX OLEHOK) AJIsi BCeX COCTaBJSIIONIHX IOTPEUIHOCTH
BEIOHDPAIOT MaKCHMaJbHOE M IpeHeGperaloT B NMOCJIEAYIOIIeM aHaJmH3e
BCEMH COCTABJSIOUINMI ITOTPEIIHOCTH, CTAaHAAPTHLIE OTKJIOHEHHS KO-
TOPHIX YAOBJETBOPSIOT HepaBexCTBY (7.6). OcraBuinecst cOCTaBJISIO-
I[He NOrPelHOCTH YYHTHIBAIOT OJHHM 13 CHOCOOOB, PaCCMOTDEHHBIX B
§ 6, mpryeM BO3MOXKHBI TPH CJEAYIOUINX CJaydas.

1). Ecam ocrasach TOJIBKO cllydaiiHasi MOFPEITHOCTb, TO, KOTAd 3TO
BO3MOXKHO (cM. § 27), onmpenensieTcss HHTEpBaJ, B KOTOPOM OHA MOXKET
HAaXOANTHCSI C 3aJaHHOi BEPOSTHOCTBIO, JHGO IPOCTO OrpaHHYHBAIOT:
¢sl yKasaHueM BEIGOPOYHOTO CTAHAAPTHOTO OTKJIOHEHHSI CPEJHEro Sk H
uneaa uaMepeninit n. OYeBHIHO, YTO CJAy4afiHylo NMOTPEIIHOCTH MOIKHO
YMEHBIINTL, €CJH YBEIHYHTL YHCJIO H3MEPEHHil 17 M yJIyYUIHThL YCJIO-
BHSI, IPH KOTOPBIX BBIMOJHACTCS 3KCNEPHMEHT.

2. Ecan ocralich TOJBKO CHCTEMAaTHYECKHE COCTABJSIONLIE IT0-
rPElIHOCTH, TO HX MOMKHO YUHTBIBATH METOJOM PAaHIAOMH3AIUN
(cv. § 6). B cayuae, Korja M3BeCTHHI CTAaHJAPTHBIE OTKJIOHEHHS, MO
dopmyse (7.8) HaxoAAT cTaHAapTHOE OTKJOHEHNEe Gy JJISl CyMMapHOH
morpeuHocT As

2
ox=) 02 +02+ 02 +aZ+.... (7.8)

Ianee ai60 BHIYHCISIOT HHTEPBAJ, B KOTOPOM C YCTAHOBJIEHHOM
BEPOATHOCTHIO MOZKET HAXOMHTLCS CyMMapHas CHCTeMaTHuecKas TIo-
rpemHocTh (Korja H3BeCTeHn 3aKOH PAaclpe/lesieHusl STOif MOrpelHoCTH
WiH HcnoJb3yercsa HepaBencTBo UeOwimeBa (cm. § 22)),nu6o orpamu-
YiBAIOTCS YKa3aHHeM CTAaHJapTHOrO OTKJIOHEHHSI Oz JJs  3TOH IOo-
IPELIHOCTH.

Ecan ojHa 13 OCTABUIMXCSI CHCTEMAaTHYECKHX MOTPELIHOCTel 3apa-
eTCsl Kak MpejenbHas, TO B cllydae, KOrja H3BecTeH 3aKOH pacnpeje-
JIeHIIST 3TOil MOTPEIIHOCTH 1 TO3TOMY MOXKHO ONpENeNTh CTaHLapTHOe

* B npeinonozKenui, YT0 NMOTPELIHOCTb pachpejieniena MO NPAMOYroJbHOMY 3a-
Kony (cM. ra. B).
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OTKJIOHEHHE, €e YUHTHIBAIOT, KaK H Bce APyrue NOTPEmIHOCTH B (op-
Mmyse (7.8). B ycnoBusix (H3HYECKOro MPaKTHKyMa JOMYCTHMO IPH-
GJzKeHne, KOraa IpelesibHyI0 NOrpPeuHoCTh MOXKHO YUHTHIBATh, KAk A
BCE OCTaJIbHLIE COCTABJAIONINE CHCTEMAaTHYeCKOil MOrpPEIIHOCTH, HC-
nonb3yst Gopmyay (7.7) Aas OLEHKH CTaHAAPTHOTO OTKJOHEHHS STOR
TOrPeIIHoCcTH. B OTBETCTBEHHBIX CJAydYasX NpefeJbHas MNOTPELIHOCTh
YUYHTHIBAETCsI OTAJBHO, T. €. YKasblBAaeTCsl 3HAUeHHe STOH mpelesbHOH
MOTPEIIHOCTH U CTaHAAPTHOE OTKJOHEHHE [JIsi OCTAJLHHIX COCTaBJSIIO-
LIHX CHCTEMAaTHYECKOIl IOrPeIHOCTH Ox.

OueBHAHO, YTO YMEHBUIATH CHCTEMaTHYECKHE IOTPEIIHOCTH MOXKHO,
€CJIM TOJIbKO YCOBEPIIEHCTBOBATH MtTOJAMKY H3MEPEeHHH H HCIOJb30-
BaTh Gosee TouHbie NpuGOpE. Hukakoe yBennueHnne yuciia H3MepeRUH
HEe MOKET NPHBECTH K yMEHbUIEHHIO CHCTEMAaTHYECKOji IIOrpPenIHOCTH.

3). Ecan u ciaygaiiHash H cHCTEMaTHYeCKHE MOTPELIHOCTH CpaBHH-
MEI TIO BeJIHuMHe, TO corjacHo § 6 anu6o HaXOAMTCS HHTEPBAJ, B KO-
TOPOM C yCTaHOBJIEHHO# BEPOSITHOCTHIO MOKET HAXOAMTHCS CyMMapHas
MOrPeIIHOCTh, JH60 3TH NOTPEIIHOCTH YYHTHIBAIOTCS NOPo3Hb. Crexy-
€T 3aMEeTHTh, YTO B YCJOBHAX PabOTH B JabopaTopuax (H3NIECKOro
NPaKTHKyMa CPaBHHTEJLHO PENKO yIaeTcsi BBIUHCJAHTbL HHTEPBald AJIA
CYyMMapHOil MOrpelHocTH, H NO3TOMY, KaK NpaBHJIO, NPHXOJHTCSA y4H-
THIBATb CJy4YaifHyl0 H CHCTeMAaTHYeCKHe IIOrDEUIHOCTH OTAeNbHO, KaK
370 GBIIO paccMOTpeHo BhiWe B ILO. 1) B 2) (cM. Taxike § 6).

§ 8. KOCBEHHBIE UBMEPEHUS

B ciyuae KOCBEHHBIX M3MEDEHHH HCKOMasl BeJHYHHA BBEIUHCISETCS
Ha OCHOBaHWH ypaBHeHus uHamepenns (cm. dopmyay (3.2) § 3).

B npeannsupoBanHoM ciay4ae AJd Leseil (pH3HIeCKOro SKCIepHMel-
Ta MNPeACTaBJACT HHTEPeC 3HaueHne QyHKUNH [, BHIYHCACHHOE IJA HC-
THHHBIX 3HA4YeHH{l apryMeHTOB, T. €. BeJHuHHa

Po=f(Rxy By - - ) @.1)
rae W, Wy, ... — HCTHHHEIE 3HAYEHHS APTyMEHTOB Xy1 X0

[z — HcKoMas peiuunHa, KoHCTaHTE! M nmapameTpr (hyHKIHOHAJILHOI
gapucuMocti B (8.1) mas xpartkoctn omyumienst. Ypapsnenne (8.1) oi-
FEAEMAECT HCKOMYIO seJHUHHY pz OOHAaKOo Ha npakToke OGLIUHO Ha-
BECTHEI He HCTHHHBIC 3HAUEHHA Pz, [z, ..., a BHGOPOUNLIE Cpeji-
Hue Z, T, ..., KOTOPbIE OTPAXKAIOT BKJaJ, PA3JINUIBIX [OTPEIHOCTEl,
OGosnaunm pesyabrar peruncaenna dynkuun (8.1) uepes 7, ecan B ga-
HAE€CTBE apryMeHTOB HCNOJb30BAHLL BeIHYHHEl T, Ty, .... Ouesnino,
9T0 Z Oyaer takxe cayuaiHoii pennunnoil, ITostoMy, kax u B cayyae
ODAMBIX H3MepPEHHH, MOMHO HONLITATLCA ONPEAeNHTh, ¢ KAKofi Bepo-
ATHOCTHIO BEJHYNHA Mz MOMET HAXOAWTLCA B 3a/aniOM HiTeppade
HWJIH KaKOBLI XAPAKTEDHCTHKH €e CHCTeMaTHUeCKOof H cayuailofi 110-
rpewnocteii (cy., § 6). BBHY CIOXKHOCTH 3ajaun OrpaniuynMcsa JHilb
€e npHOMHzceHHBIM pelleHneM, KoTopoe GyAerT TeM TOUHEE, UeM Melb:
ile NorpeinocTy BEIGOPOTHLIX CPeXHHX Ty, Ty, ...
Pa,m'nporyrm'r,y H3JI0JEENHTA PACCMOTPHM MOAPOGHO (YHKIHIO TOJb-
KO OAHOH mepemenno, Aedas JWid clydas MHOTHX He3aBHCHMBIX Tie-
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PeMeHHHIX HeoOXonuMble 3aMeuaHus. MaTemaTuueckne npeofpasopa-
HHSl B cayyae QYHKUHH MHOTHX HEPeMeHHBIX COBEPUIEHHO AHAIOrHYHLI

TPOBOANMBIM NPE00GPa30BAHHAM MJIsI CJIyYasi OJHOTO MEepeMEeHHOro.
TIpennonoXKumM, 4To (PYHKIIHIO

2=f(z) (8.2)
MO2KHO paano)mrrb B DS Teﬁnopa B OKDECTHOCTH TOYKH i, TIE

Wy — HCTHHHOE 3HAaueHHe BeJnuuHbl x. Paaznoxum ¢ynrunio j(Z) 2
paa Teiisopa *, orpaHHYHBasiCh JHHEHHBIM UYJIEHOM Da3JOKeHHs

e=f ) +-L|, G—pa+r ®.3)

df
TAe BhpayKeHHE | ~ O3HAUAET 3HAuEHHE NPOM3BOAHON (YHKUUH
X

f B Touke py 3anumem aas pasinoxeHus (8.3) oCTaTOUHBIH YJEH 7
B ¢opme Jlarpanxa

e ¢ o2 B
d2
/e BHIpaMenne ~—g= |C 03H4yaeT 3HAYEHHE BTOPOHl NPOH3BOAHOM
dyuruun [ B Touke C u Touka C NeXHT MEXKAY [x H Z.

MOKHO MOCTABHTH BOHPOC, NPH KAKHX YCJIOBHAX MOZ<HO HOJB30-
BaThes JUHEHHBIM pasioxeHuneM (8.3)? OTBeT, Ou€BHIHO, 32BHCHT OT
TpeboBannii, KOTOphIe MLl MPEABABJAAEM K TOUHOCTH BEIUNHCJASHHS OLEH-
Kl =. B ycuaoBuax (HSHYECKOrO MpakTHKyma OGyaesm CUHTATh, 9710
MOIKHO NOAL30BATbCsl pasioxkennem (8.3), ecan AJs BCEX T BHINOTHS-
eTcst Cjejlyloniee ycJoBHeE:

ﬁ— 20,1, (8.5)

L o 7
% \",\'l (x — p,\)l

T. ©. OCTATOUIBI UJEeH rp JIOJZKeH cocTaBjsiTh He Ooaee 109 ot au-
meifinoro uaena. Ycaosue (8.5) onpenensier uutepsax A x
JIIST KOTOPOTO CpaBeuiBo pasaoxenne (8.3)

0,2 \ ——di \ \
el e J‘_‘. _I _"-"_ 88
Ax = "\ _‘p‘xl = d“f (‘ .8)

&l

HpHYeM TPON3BOJIBIE CUNTAIOTCH  OTIHYHBIMII OT HyJAs U OechoHew-
HOCTH.

TocKONLKY Pa3HOCTh & — |y SIBJASCTCS CayuaiiHoil Beduunnoi, 1o
wernocpejcraenno n3 (8.5) ueanss CALNATh BRIBOAA O BOSMOXNHOCTH
paasozkenns (8.3). Ounaxo ecan Obl yAQIO0Ch ONPEACINTL  BEPXHWK
rpanny A fyace AJNS 3TOH PASHOCTH, TOrLA B CJAYHAe CHPABEAANBOCTH

* OTHOCHTEALHO BO3MOKHOCTH PasioMenns (Gynkuun B PR Tefiopa om. [7].
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B s1oM ciiyuae mysKHO YBeJAHYNTH 4HCAO H3MepeHHil HJIH HCIO0JIb30BATh

Hepasencrsa (8.5), B KoTOpoe BMecTO A X HaJ0 NMOACTABUTDH STy BEPX-
HIOI0 rpaHuLy, cienoBasa Obl BO3MOXKHOCTb DasJIOKEHHH (8.3). Uro-
OBl OLEHHTH A Xyaxe, PACCMOTPHM CaMBlii OOmH# cayyad, Korxa s
pesysbTara npsAMOro H3MepeHHs T CyLIeCTBEHHH M CHCTEMATHUYECKHE
(Ac) u cayuajineie morpemnocTs (A) cpejHero M KOrja IOTpemHOCTh
npubopa Ay sajaercsi KaK NpeaeibHas Ayaxe W [H03TOMY, BoOOLle Tro-
BODSI, MOJKHA yYHTHIBATECS 0c060. B 3TOM cayuae nmeeM

X= e+ B+ A+ Aare. @7
Ioncrasass (8.7) B BhlpamKenue AJsf A T, MOJydHM
A x=|Ac+A+Ayaxce]. (8.8)

B naGoparopusix (hu3uyeckoro mpaxkTHKyMa, KaK NMpaBHJO, Orpa-
HHYHBAIOTCsT Koaddunnentamu aosepust mopsigka 0,8+0,9 (ne GoJb-
we). ITostomy Ha ocHOBaHHH HepaBeHcTBa UelpileBa MOXKHO INpel-
TNOJaraTh, 4TO MOrPELIHOCTH, NpPEBHINAlOUMe Beauunny 30, GynyT
BCTpeuaThest pegko. Kpome Toro, W3 (usmyecknx coobpax<eHHii sICHO,
4TO IOrPelIHOCTH He MOryT OBITh HeorpaHHYeHHBIMH. Klcrnonbsys 3TO
IPEATNONIOKEHHe, OJMYyYHM CJEAYIOWIYI0O BEPXHIO TrpaHHIy Aas Ax:

Axmaxc = 302 + 35; + A:.mm:y (89)

I/le MBI MCIOJIL30BaNi 00603HaueHus § 7.

Hano OTMETHTh, 4TO BeJHYHHA 3 Sy OyAeT [OCTATOYHO XOPOILUO
NPEe/ICTABJISATL BEPXHIOIO TPAHHLY CJydYaiiHOH NMOCPELUIHOCTH TOJbKO B
ciaydae, Korga Sy OJH3KO K CTaHZADTHOMY OTKJOHEHHIO CpeIHero,
T. €. ecan npopenano He meHee 10 mamepenuit (cm. § 27). Ouesnano,
49TO TAaKOe YHCJIO H3MepeHHH HeoOXOAMMO BHIMOJHHTL TOJbLKO B ciaydae,
KOrja ciyuafiible TOrpellHOCTH BedWKH. Ecau 7Ke OHM Malbl, TO HMH
MOJKHO npeHe6peun.

Okonuarenipio ycnoBHe BO3MOKHOCTH pasioxkenuss (8.3) mpimmer
CJHIEIYIOMIHH BUI:

3 (UE "" S;) + AMm(c < (86')

Ilpn nposepke yecaosns (8.6”) moryr GLiTh Ba cayuas:
1) ecan nepasencrso (8.6) me BEImOAmsIETCH, TO pasJjiozxenie B

pax Teitnopa (8.3) mHcnomb3oBatTh HeMb3st M GECTONESHO  BLIMHCHSATE
OLEHKY Z HCKOMOM BEJHYHHBL |1z H3 YPABHEHNs KOCBEHHBIX H3Mepeniii,
TAK KaK HeJb3sl ONPENeNHTh INOTPelIHOCTh MOJYYEHHOro 3HadeHis Z

Z,

6osiee ToOuHBIE npuGopsl, YT00 CHH3HTH MOTPEIUHOCTH H TaKuM 06pa-
30M JIOOHTLCST BLITOJHEHHST YCJIOBHS (8.6"), mau ke mpuMeHHTH Apy-
roil METOA H3Mepens.

B clyyae (J))'“KIUIH MHOTHX NePeMEHHBIX eCJH XOTs Obl A5 01HOro

IEepPEeMeHIoro He BuinoJnsercs yciosue (8.6°), To pasnoxenne B psj
Teiisopa HCHOJIB3OBATH HEb3SL.
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92) B cayuae BHIOJHEHHs ycaoBHS (8.6”) ¢ MOMOLIBIO PA3JIOKEHHS
(8.3) MOXKHO NOJIY4HTH CJIEAYIONIHE Pe3yJIbTaTHL.
Hcnoassyst (8.1), mepenuuem (8.3) B BHAE

e /|
He =0 |,

(r— ). ®.3)

BHUHCIEM MaTeMaTHUecKHe OXKHAaHHs AJs OOeHX yacTed pPaBeHCTBA
(8.3), HCIONB3YsT TEOPEMBl O MAaTeMaTHYeCKOM OXKHAAHHH CYyMMBI H

npousBefennus (cM. mpuioxenne A). [lsi JieBOH YacTH paBeHCTBA
nMeeM

M(z—pz) =M (z) —pe.
Jlns npaBoi

(4], ) (4

).M(i—px)=o.

”x
IlpupaBHuBast 06a 3HAYEHHSI, MOTYUNM

M(z) =pa, (8.10)

T. €. MaTeMaTHyeckoe OXHAaHne (YHKIHH OT BHIGOPOUHOTrO CPENHErO
3HAUEHUsI aPryMEHTa PaBHO HCKOMOMY 3HaueHHIO QYHKIHH, T. €. QYHK-
HUH OT MaTEeMaTHYECKOro OXKHAaHHs aprymenta. Ha 3ToM OCHOBaHHH
3HaveHNne z, onpejenseMoe cooTHomeHueM (8.2), B cayuae cupaBeiJiH-
BOCTH pasjiozenust (8.3) mpuHHMaeTcsl 3a OLEHKY HCKOMOH BeJHYHHBI
Wz B CJyuae KOCBEHHEIX H3MepeHHil.

OmnpejenuM Tenepb BO3MOXKHBIE NOTPELUIHOCTH B OIlEHKE Z, Hpen-
moJarasl, 4Tto JJisi T CyIIEeCTBEHHBI BCe BHABI morperHocreilr. OxHako
B OTJIune OT mnpejcrasienus (8.7) morpemHocTH, 3ajaBaeMble Kak
nperenpibie, OylAeM yUHTHLIBATHL TaK K€, KAK H BCe OCTaJbHBEIE CHCTe-
MaTHyecKle NOrpemtocTy Beauunusl T *. Jlasg storo, Kak yxe ObLIO
ckasano Beiue (cm. § 6), 6o ¢ moMompio QYHKIHUH pacnpeieneHns,
KOrja oHa nspecTHa, anbo npubmmkenHo no dopmydae (8.7) ompene-
JISIeTCsl CTAH/laPTHOEe OTKJIOHEHHE 3TOi MOrPelIHOCTH, C YYeTOM KOTO-
poro 3artem puiuncasiercsi ax no qopmydae (8.8). Takum o6pasom, Bme-

cro (8.7) M Temepn Gy/eM HCNOJb30BAThL CJAEAyIONlee NpeicTaBleHHe
s T

=

T=px+Az+A. (8.7)

Bossejem B kBajapar obe uacti pasenctsa (8.3”), B KoTopoe BMec-
TO T MOJACTABHM €ro Bhipaxcenue (8.7'), 1 BHIUMCIHNM MaTeMaTHUECKOoe
oxuanne g kaxuoil vactu. Iast neBoit uacTH paBeHCTBA MOJYYUM
coryiaciio onpejesennio aucnepenn (e, ri. 5)

M((z—p)?) =03, (8.11)

* TMorpewttocTy, 3ajaBaeMble Kak TNpejieibhble, MOXHO YUHTHIBATH OTAGIBHO OT
ocTallbHEIX METOAOM MaKcuMmanbHoli morpemnoct (cM. [8]).
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Ta6auma 1

3aBHCHMOCTb BEJHYMHB Y OT X

Jﬁ, x =% | (xy—0* y v;—y | — 9 (5 — 0 — D)
1 0,2 =10%9 0,81 0,31 —1,36 1,85 1,22
2 0,4 = 0,49 0,59 —1,08 TeT7 0,76
3 0,6 —0,5 0,25 0,82 —0,85 0,72 0,42
4 0,8 —0,3 0,09 1,17 —0,50 0,25 0,15
5 1,0 —0,1 0,01 1,55 —0,12 0,01 0,01
6 1,2 0,1 0,01 1,87 0,20 0,04 0,02
7 1,4 0,3 0,09 2,20 0,53 0,28 0,16
8 1,6 0,5 0,25 2,35 0,68 0,46 0,34
9 1,8 0,7 0,49 2,65 0,98 0,96 0,69
10 2,0 0,9 0,81 3,20 1,53 2,44 1,38

HEKOTOPOH NpPSMOH: 3HAYEHHS] OPAMHATHL IPH HyJEBOM 3HaueHHH abc-
THCCHl U TAHTEHCA yrjia HaKJOHA COOTBETCTBEHHO.

¥
’ [
3L y
o 4
B o
=
_p' xl
P |
e
L o
5 7
T E L S TR o 0 0 T
0 7 2 X

Puc. 2. Tloctpoenne npsiMoii mo AalHLIM COBMECTHHIX H3MepeHit
METO/IOM HanMeHDLUINX KBaJpaToB

Tak Kax MeXAgy TOUKaMH Ha rpauKe MOKIO HPOBECTH He OAHY
IpsIMYyIO, BO3SHHKAET 3ajaua— MPOBECTH NPAMYIO Hamayumnm oGpa-
som. Takas npsimas xapaxrepuayercsi HauGojiee TOUHBIMI OLCHKAMIt
K03(h(pHUHEHTOB f 1, T. €. HaHGOJee BEPOATHLIMIL.

Mozkno nokasats [9], uto ouwenkn kos(duunentos B u 1 Gymyr
HanGoJiee BEepOSITHBIMH, COOTBETCTBEHHO Npsivas GyjieT HauJyulues,
ecs cyMMa KBaJpaToB pasHOCTEH

Ayi=yi— (Bxi+H)
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6y11e'r MHHHMAaJbHA, T. €.

Z (A!/z)z = QMnu . (92)

i=1

DTO ycJ0OBHE BHITOJHSETCS, €CJIH NPHPABHATH HYJIO NMPOH3BOAHBIE:

—=—2 2<yi—(3x,+H»~

s (9.3)
2L _—2 §xi (9e— (Bry+H)) =0.
Orciona HaiizeMm . -
S 9:=BY xi+nH 9.4)
Z X4 =Bz§1 2+H iglxi. 9.4")

U3 (9.4) caenyer, uto onenka B onpejensieTcsi BHIPaKeHHEM

Xl — E xi ZJ:

n

M:

Hot= e (9.5)
LS n1 Y
n 3 g—(Zx)’
i=1 i=1
a ouenka H — dopmydoii:
H=y—Bz, (9.6)
rie T H j OnpeiessiiorTcsi COOTBETCTBEHHO Kak
= \n J"' = YJz (97)
i=1

Qopmyana (9.5) uacTo npHBOAMT K GOJLIINM UYHCJAM, UTO OCJHOIKHSIET
Boiuncaennsd. Tosromy st ee ynpomennsi cieaeM 3aMelly mepeMeH-
HBIX

x'=xi—z; yi' =yi—7, (9.8)
KOTOpasi COOTBETCTBYET IIePEHOCY Hauajia KOOPANHAT B TOUKY € KOOP-
auHatamMu ¥, y (LeHTp TsKecTH), yepes KOTOPYIO NPOXOANT HCKOMasi
npsimas. B noBwix mepemennnix dopmysa (9.5) npunumaer Buj

n
20
B=2L (9.5)
12 (x;)*
=1
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BOSBanJ,aﬂCb K ﬂepBOHa‘la.ﬂbeIM I(OOleHHaTaM, IIO.HY‘H/IM
n " n _
B=Y (—% 0:—9) | fl (. — P, (9.5
i=1 =

Taxum o6pasom, dopmyas (9.57) u (9.6) Bmecre c (9.7) HOSBeof;
JISIOT ompefenuth oueHKH H u B. Uro xe Kacaercs norpemuocra-
STHX OLEHOK, TO B Ja6opaTopusx (PH3HUECKOro NpaKTHKyMa, Kak Ip :
BHJIO, ObIBaeT JOCTATOYHO JHOGO BBHIYHCJAHTHL OLEHKY CTaHAapTHOro OT-
kynorenns: xosdunuenta B, nn6o mHTEpBal, B KOTOPOM C yCTaHOB
JIEHHOII BEPOSITHOCTBIO MOXKET HAXOAHThCS HCKOMBIH KO3(p(HIEEHT [3:
MozxHo nokasath [9], 4TO OIeHKa CTaHJAPTHOTO OTKJIOHEHHS KO3
HnnenTa B BBIPayKaeTcs CJAeAYIOUHM 06pa3oM:

e t,/l;r“ ©9)

TAE HCIO0JL30BaHbl 0603HaAYCHHS

= Ly —%2 9.9)
Sx (n—1) L(xi X) ’ (

i=1

5= }/\ﬁ?; vi—9) (9.10)

H OueHKa Koa(uuuenta Koppemsiin

n -— -
A (xi—%) (91—1)
et (9.11)
((n—1) s,s,)
Hureppan, B kotopom ¢ yeranopsenioir BEPOSITHOCTBIO (15 MOAKET
HaXONUTLCA KO (HuLHenT P, samiceeaercs B pije [9]

B_‘fua."—Z'su<ﬁ\{:B‘{'lao.n—-z'su, (9.12)
rie B onpeneseno  (opmy.oii (9.5”), sp— dopmyaoii  (9.8), a
Yoy n—2— Kos(duunent Croiogenrta nus HAJIeKHOCTH gy 1 3HavyeHns

TapamMerpa n—2 u 1 — YicJo nap Touex.

Mpumep. Tycrs qus onpejienenus KO3(hpuunenTon B u 1) npousse-
ACHO ACCATH NIMEDEHHii Nap BEINUHH X H y, PEsyJbTaThl KOTOPHIX
mprsenenst B Ta6J. 1. Ecun ussecrno, uto cHerema ypaBHEHHIT H3Me-
PeHHA uMeeT B (9.1) u mpuMEHHMBI OrpaHHYCHHS, H30/KeHHHE BH-
1€, TO MOKHO HCIOJIL30BATH (hOPMYJBl HACTOANIErO Maparpada.

Beryueanm peJinummimb

10
i g=— Y yi=1,67.
5 10 ded
f=l]




ITo popmyae (9.5”) Haiinem ouenky B

10 i =
12 (xi — %) (4i —y)
—_— =1 —_—
S = = = 1,54,

> (xi—x)?

=1
a onenky H —mo dopmyae (9.6)

H=7—Bz = —0,02.
Ha puc. 2 npuBefeHs! sKcnepHMeHTaJbHble 3HAUEHHS Xi, Yi H Ha-

HIy4lllas NpsiMasi, ypaBHeHHe KOTOPOH HMEEeT BHJ

y=1,54x—0,02. (9.13)
Ouenka craHAapTHOTO OTKJOHEHHs Ajs Koshduuuenta B paBHa

S Il—r
Sg sx_V n_2—0,11.

WutepBai, B KOTOPOM C BepoOATHOCTBIO ao=0,90 MOMEeT HaXOAHTHCS
Koa(duunent B, umeer BHA (cMm. § 27): B=1,54=+0,21, kKoapPHIHEHT
goBepus ap=0,9. B BHUHCAEHHSX HCIOJb30BaHA BeJHUHHA foo;8= 1,9
(em. Ta6a. I npunoxenus 5).

3amenanue I. Bo MHOTHX CilyyasX BHJ ypaBHeHHH H3MepeHHs He-
usBecTeH, B 3TOM cayuae cHayala M3 KaKHX-JHGO cooGpaxkenuit (Ha-
npiMep, mo rpaduky) BbIGHPAIOT GOpMYJy H3MepeHHs, a 3aTeM Me-
TOAOM HaHMEHBIINX KBaJAPATOB BEIYHCJSIOT 3HAUEHHS KO3()(HIHEHTOB
B BoIGpannoii (opmyse. OfHAKO HAJEKHOCTH TAKHX OIEHOK YacTo
coMuuTeabHa (CM. 1. 7).
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TJIABA 4
TPEBOBAHUS, NPEABABISIEMBIE K 02OPMJIEHHIO
JIABOPATOPHBIX PABOT

Pesyabrathl H3Mepenuii Heo6XONHMO 3anHCHBaThL H 06padaTeIBaTh
ompesneseHHbIM o0pa3om. PasymHasi cxema 3anucH npeuynpcmaae‘l_'
rpy6eie OWHOKH [pPH BLIMOJHEHUH H3MEpeHHH, SKOHOMHT Bpem#, MO
3BOJISIET 1O 3aMHCH GLICTPO NMOHSATH CMBICJ PaGOTHI

Pe3yabTaThl NPSIMBIX H3MEPEHHH 3alHCHIBAIOTCS TOJbKO B KypHAJ
nabopaTopHelx pabor. Ilasi BcnoMoraTesbHBIX pacyeToB MOZXKHO HC-
TOJIb30BaTh 4EPHOBHKH., Bcio moaroroBuTeNbHYIO pabory (odopmie-
HHe BBOJHON 4acTH, BhlYepYHBaHHE TaOJ WL AJs 3amUCH Pe3yJbTaToB
NPSIMBIX H3MepeHHH, MOAroTOBKa MHJJIHMETPOBOH 6ymaru mJs rpau-
KOB M T. I.; CM. HH}KE) CJleAyeT BHIIOJHATH HaKaHyHe ¢ TeM, 4TOOB
Bpemsl paboTel B J1a6OpaTOpHH HCMOJb30BaTh Haubosiee panuonaJbHo:
NIPOBOJAHTL IKCIEPUMEHT, BLINOJHATE H3MEPEHHSI, 3aMHChIBATh H 96pa-
6aTeBAaTH pe3ysbTaThl H3MepeHuit. IIpaBuasHo opopmiaennas Jaadopa-
TOpHasi pa6oTa — 3TO OTYET, OCHOBY KOTOPOrO COCTABJSIOT TPH yaCTH.
B mepBoil, BBOAHOI, 4aCTH ONHCHLIBAIOTCS YCTAHOBKA H IpHMeHTEMbLT
MeTo/ H3MepeHusi, Bo BTOpoil, OCHOBHO{, YacTH JIOJNZKILI COlePIKaThCS
Pe3ysbTaTel BCeX NMPAMbIX H3MepenHit. MrtoroBoie peayabraThl sKCIe-
PUMEHTA H BBHIBOJBI NPHBOASITCS B TPETLEIl 4acTH,

B panmoii raase BOmpocer oopMieHnsT paccMaTpHBAIOTCS B COOT-
BETCTBHH ¢ TPEGOBAHNAMH, CyUIECTBYIOUMI B JaGopaTopusix (usiue-
CKOro mpakTHKyMa. JlonoanutenpHbie moseausie cBeienis o6 o(opM-
JIEHHH MOXKHO HaiiTh B [10].

§ 10. OPOPMJIEHHE BBOJIHOW YACTH

Bpoxnasi wacth Ro/uKHa cofepiKaTh KPATKOE ONHCANHE NPHMEHEH-
HOro MeTojla H3MEpEeHHH H OCHOBHLIX 3JeMeHTOB (y3JoB) YCTaHOBKH,
KOTOpasn HCNOJb3YeTCs JI/ISI pealu3alii 3Toro Meroga. B 9r1ofi uacTi
CJHelyeT TaKie yKa3aTh OCHOBHLIE XapaxkTepucrikin HCNOAL3YEeMBIX
npubopos (MOrpelHoCTH, Npee/an aHaueHi H3MepsieMoii  BeJiHbl
HT. A1)

Tpysano pate oxny rounyio cxemy, corsacio KoTOpofi  cJesyer
O(I)()]).\I.UH'I'I) BBOJIHVIO 4acThb JJis1 BCex 3ajiav (I)H.’i]l'l('(‘l’.()l‘(’) NpagTuKy-
Ma. OZIaK0 MOJKHO PeKOMENIOBATL CJAEAYIOULYIO NPHMEPHYIO CXEeMY:

l. ¥xaszarh HasBauue 3ajgaum.

2. HapucoBaTh cXeMaTHUYCCKHII YepTex, PHCYHOK, 3MEKTPHUECKYIO
HJUL ONTHYECKYIO CXEMY, TOJACHSIOUNYIO HJEI0 NPHMEHSIEMOro Meroja
namepennii. Ha uepresce 0603HaYNTh XapaKTepHbE BEHYHIEI
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3. B ogHOM-ABYX NpenJiokeHHsx cgopMyJaHPOBATH HIE MeToja
H3MepeHHH.

4, IlpuBecTH OCHOBHBLIE pacyeTHble (OPMYJIbL.

5. IlpuBectu 0603HayeHHs W HA3BAHHS BEJHUIIH, BCTPEYAIOUINXCS
B 3ajiaue,

6. YkasaTh HasBamHne, AMANA30H H3MepEHIs, LEHYy JeJeHHs H IO-
CPELIHOCTH JIJIT BCEX HCIOJb3yeMBIX MPHGOPOB.

7. Ilns KaXkjoro ynpaiHeHis 3aNmHCHIBAIOTCS HasBaHHE H HOMep.
Ecnu B laHHOM yNpa)KHEHHH HCIOMb3YIOTCS NOMOJHHTENbHbIE (hOpMYy-
JIBI, TPHOODPHI, IPHMEHSIETCs. APYroit METOoA H3MepeHHs, TO 3T0 HeobXo-
JIHMO yKa3aTh COIJIACHO JAaHHOH CXeMme.

§ 11. 3ANIHCb PE3YJIbTATOB UBMEPEHUN

PesynbTaThl naMepeHHii peKOMEHAYeTCS 3amHCHIBAThL B TaGJaHIBL,
KOTOpBle 0(OPMIAIOTCS HaKaHYHe BLIMOJHEHHS 3aJauyH  CJEAyHOUINM
obpazom:

1. Cnauasa 3amHCHIBAIOTCSI HOMEp TabJHibl I ee HasBaHHE.

2. Kaxawit cromGern (mam crpoxa) Tadumi(sl AOKHBEL BKJIOYATH
Kax HasBaHue, Tak W o0603HayeHHe H3MepseMoil BeJHUYHHBE H yKasaHHe
SMHNIEL ee H3MepeHHs.

3. PasymMuo B nepBeIX CTOJIONAX 3aMHCHIBATL BEJITUHHEBL, HIPAIOLIHE
pOJIL aprymenTa (uampHmep, Bpems, TeMnepaTtypa o T. 4.), a B mocJe-
AYIOUINX — Hrpaole poas (QyHKUHH  (CKOPOCThb,  TEMJIOEMKOCTH
HT IL).

4. Muorna GuiBaer yaoGHO DPAAOM €O CTOJOLOM  JAJisi HEKOTOPOi
BEJIHUMEDL X; 3aMICLIBATL CTOJOULI AJA PASHOCTH 3TOH BEJHUMHLI H
nblGo])O\nmm'u cpentero snavenns (¥;—3) n KBajgpaTa 9TOH PasiloOCTI
xi—x)>%
$ 5. TaGmuupl cnepyer uepTHTh TOJbLKO O JnHefike, YKedarTensno,
utoOLl Tabuuila pesyJNbTaToB H3MepeHHil BEINJsLeaa NpHEMJIeMOll ¢
5CTETHHECKOll TOUKH 3peHns (pasmble mBera AJs JIHONE U uUupp
0T e)s

ITocsie oxonuanns naMepenuii B coorsercTsuir ¢ § 7-9 mposoasres
pacuersl. Cnavana BHUNCASIOT BLIGOPOUNBIE CPEAHNE M OLEHKH CTAH-
JAAPTHEIX OTKJIONCHHIL CJIy4aliHbIX M CHCTEMATHUYECKHX IIONpeLIHOCTe
s IpAMBIX naMepeninit. Ecnn uckomas BenHunHa — pesysanTaT Koc-
BEHILIX HJIL COBMECTHBIX H3MepeHHii, TO NpojAeJLIBalOT HEeOoGXOMHMEbLe
pacueTsl COOTBETCTBYIOLINX OLEHOK 3HAaYeHH{l MATeMaTHUeCKOro OxKH-
JIalng HCKOMOI BEJHYMIL I CTAHAAPTHBIX OTKJIOHeHHii (cm. § 8, 9).
B oxypnasie naGopatopublx paGor st Kax/iofi paccuuTLIBACMOl Be-
MYHITILE CHadadia anicsBaerces aare6panveckas GopmyJia, saTem Ime-
pennenBaeTes Ta ke (opmMyJsia ¢ NMOJICTABJICHHLIMII B HEC YMCJIOBLIMH
ANAUCHNAME 11, HaKouew, NPUBOANTCA pesyabTaT Bhuncsennit. Taxuw
06pazon PEKOMEHAYeTCH NPHACPKHBATLCS CXeMBl: ajrebpamueckas
popmyisia — apu)MeTHUCCKOR BLIPAXKEHHE — De3VVILTAT pacuerta. JLust
3anucH pesyabTaToB IPOMEXKYTOUHBIX BBLIUHCACHI MOYKIO HCNONBL3O-
BaTL uepnosnKi. CaMil pacdersl BEIIOJNSIOTCS C NOMOILBIO KapMaH-
Horo xaynkyastopa niw OBM. Ecam pesynbrat Beiuncaseres na 9BM,

9%
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TO JIEHTY — Bhljayy ¢ OBM HyKHO IOAKJEHTH MOCJE COOTBETCTBYIO-

mux GopMmyJ, caenaB HeOOXOAUMEIE MOSCHEHHS,
aTeM B CJyuyasix, KOrjla 3TO BO3MOXKHO, Ompejelsercs HHTepBal,

3
B KOTOPOM HCKOMasl BeNHYHHA MOXKET HaXOJAHUThCSl C 3a1aHHOH BEpOAT-

HOCTBLIO.
TaGauua 2
3aBHCHMOCTL CTPEJB MPOrH6a OT HArpy3xu
N Harpyska P Crpena nporu6a A,
n/n (Macca THpB), KT Jiedl. WKaJibl
1 1 7,5
2 2 14,0
3 3 22,5

Mpumep. Tabanuma 2 uamoctpupyer n.n. |—5 pexoMeHAyeMoH
cxeMbl (em. 3amauy Ne 2 [1]). Hanbneiimas o6paGoTka pesy/IbTaToOB
NPAMBIX H3MepeHHii u3 TabJ. 2 JOJZKHA NPOBOAHTLCS B COOTBETCTBHA
¢ § 7. Hagonen, monysp IOura E paccunTeiBaeTcsl H3 ypaBHEHIS COB-

MECTHBIX H3Mepenuir (cm. § 9):
4ab®
Pr— Zﬂ Ely, (11.1)

rie L, a, b — cooTBEeTCTBEHHO AJHHA, IIHPHHA W BHICOTA CTEPHKHS
(em. [1]). Yenosuvie ypasuenusi (10.1) pemaiorcs JG0 MeTOJOM
HauMeHbIINX KBaxpatoB (cm. § 9), an6o kak-nuGyup nnave (nanpi-
Mep, Ha HauyaJabHOM 3Tane obyuyeHHs] Ha rpadukKe akKypaTHO Ha rJias
NPOBOJAHTCS MpsiMasi BO3MOZKHO GJIHIKE KO BCeM 3IKCHepHMeHTaabILM
TOYKAM H OmpejeJisieTcsi TaHTCHC yrJa HaKJoHa AJs 3TOi NMpsMoi, H3

KOTOporo paccunrsisaercss Mofyis IOnra).

§ 12. $OPMA NPEJCTABJEHMS PE3YJLTATOB 3KCNEPHMEHTA.
BbIBO bl

B tperbeii uactin oTuera mys;Kio HPHBECTH BCE HTOTOBLIE PeayJihLTa-
Tbl SKCNEpHMenTa I cjeaTh HeoGXO0HMBIE BLIBOJILL.

B JsaGopatopusix (H3HUECKOro NpPAKTHKYMa peaydbTaTh sKciepi-
MeHTa INPHHATO YKa3blBATL OAHHM H3 caejylounnx cnocobon (cm. § 6).

L. TIpusoanrest unTepBasd, B KOTOPOM C YCTAHOBJEHHON BEPOATHO-
CTBIO MOZKET HaXOJHTLCSl H3aMepsieMast BeJuniia,

Mpumep. Yekopenne cBOGOAHOrO  MajiCHIsN g=(9,83-40,05) m/c?
Koa(hpuunent gosepus wo=0,8.

2. Ykaspiaercs oleHKa MATEMaTHUECKOro ozKijianis (T. e. mpHBo-
JHTCST BLIGOpOUNOE cpejnee) s HAMEPSIeMOii BeNHUNIE], TPHBO/INTCS
HHTEPBAaJ, B KOTOPOM C YCTAHOBJEHHOI BEPOSITHOCTHIO MOMKET HaXxo-
JIHTHCS  CHCTEMaTHYeCKas] MOrPelIHOCTb, YKAa3LIBAGTCsl OLeHKa cTan-
JApTHOrO OTKJOHEeHHs JJs cJyuyaiiiplX Iorpeitocreii BeI60POUHOro

cpejanero.
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Mpumep. Cruia Toxka I =0,05 A; A;==-0,005 A, koapduunesr mo-
Bepust ap=0,99; s 7=0,002 A.

3. TlpuBoasiTCSl OLEHKH MaTeMaTHYeCKOro OXHIAHHS AJA H3Mepsie-
MOH BEJHYHMHBI W CTaHAAPTHBEIX OTKJIOHEHHH MJISI CHCTEMAaTHYECKHX K
CJYYaHHBIX NOTPELIHOCTEH BEIGOPOYHOrO CPeLHEro.

Ipumep. Toamuna naactuakn d=—4,17 my; oo = 0,008 MM, Sz =
=0,004 mm.

Kak BuaHO H3 BblIIENPHBEIEHHBIX NPHMEPOB, 06513aTeNIBHO YKa3bl-
BalOTCSl CJIOBECHOE HAMMEHOBAHHE M3MepsieMOii BEJHUYHHBI, ee GyKBeH-
Hoe 0003HaueHHe H AHHHIA H3MEpEeHHs.

Ecan pesynbratsl Kakux-JHG0 NPSIMBIX HJIH KOCBEHHBIX SKCITEpDH-
MEHTOB JIErK0 MOMKHO MOJIy4HTb H3 APYTHX ONBITOB (C HCIOJb30BaHH-
€M HEKOTOPBIX NPOCTEHLIHX H3MEpPEeHHi), TO PEeKOMEHAYeTCs NMPOBECTH
CONOCTAaBJeHHE HTOrOBBHIX A4HHBIX BCEX BHINOJHEHHBIX 3KCIEpPHMEH-
TaJIbHBIX HCCHIE0BAHHA. /sl JOMONHHTENbHEIX 5KCIEPHMEHTOB NPHBO-
ISITCS ypaBHEHHS] H3MEPEHHMil, COTVIaCHO KOTOPHIM GBIJIH pacCuHTaHBI
3HAUeHHsi HCKOMEIX BeJIHYHH. B Tabauue 3 mMpHBOAMTCS NMpPHMEpP TaKo-
rO CPaBHEHHS, KOT/la CONOCTABJSIOTCS 3HAYEHHsS MOMEHTOB HHEpIIHH
npocTefilnX (Hryp, NoJyyeHHbIe COrJIaCHO ONHCAaHHOMY METOAY HaMe-
peHiil, M U3 ypaBHEHH{l KOCBEHHBIX M3MEpPEeHHH, YKas3aHHBLIX B 3TOM
Tabuanue (cM. ra6oparopHyio pa6ory 5 u3 ria. 8).

TaGauua 3
MOMEHTH HHEPUWH HEKOTOPHIX Tea

OKenepHMenT Pacuet no gopmyae®
Teno 7:103, Kr.-m2, 1-10%, Kr-m2,
®oshduuHeHET TOB2PHA Kosdduuuent gosepus o, = 0,9
oy = 0,8
1
Jlnek 0,252:0,1 = mR* = 0,225-4-0,002
1
Ksanpar 1,60+0,05 —G'nzaz= 1,60-+0,01
PaBHoCTOPOHIHiT 0.40--0 01 Ljp—— 0.354:0.01
TPEYTroJaLHIK R 12 Y DO, X
* Maccwt 1 pasMepnt TEJ H3MEPAIOTCS SKCOepHMEHTaNbHO.

Ecin clcreMaTiyeckue IOrpelHocTii He Oonpejessiineh N0 KakHM-
anGo npuunnam (HanpuMep, Ha HayaabHOM ITane oOydyeHus), TO He-
o6xoiMo ykasaTh: «CnereMatHueckne MOrpeocTH He Onpejeds-
JHCHY.

PeroMenjiyeres Takxe IpoaHajusipoBaTh JOCTOHHCTBA W HELOC-
TATKH NPHMEHEHHOI0 METOAA H3MEpPEeHHil, KeJlaTeIbHO COMOCTABITL HX
¢ aHAJNOTHUNBIMH XAPAKTEPHCTHKAMH  JIDYrHX HSBECTHLIX METOLOB
H3Mepennii CKOMOil BeJuyunbl. B sakiioucHie B BHIBOJAX MOZKHO OT-
METHTL OTHOCHTEJBHYIO MOTPENIHoCTh PesysibTaTOB H3MepeHHi, cooT-
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