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Tlpeducaosue B. M. Bpaduca

OsnakomuBmuck mo mnpock6e B. [1. JlemkoBHua u
H. §l. [lpaiicmana c ux Tpyaom «[IpubaukeHHble BbIYHC/IE-
HHSI B WIKOJLHOM Kypce ()H3HKH», A ¢ GoAbliNM YAOBJET-
BOopeHHeM Yyb6eauJcs, 4To pa3paboTaHHbIe MHOIO ellle B
ABajauaThlXx roaax TeKylLuero BeKa MNpaBuJia palHOHAJiH33-
IHH IIKOJbHBIX BHIYHCJEHHH, 3aBoeBaBWHe cebe K HACTOA-
lleMy BpeMeHM MDPOYHOE MECTO B Kypce MaTeMaTHKH cpen-
Hell WKOJB, NONYYalOT Bce GoJbllice MPHIHAHHE TAKNKE
CpeaAl METOAHCTOB M yuHTesell (GH3HKA.

B HacTosillee BpeMs, Kak W B MPOLINOM, 4acTo 3ByYar
HacTOHYHBble TpebopaHus o 60Jee 3HAuUTENbHOM cOHxKe-
HHY WKOJbHBIX KYPCOB MaTeMaTHKH ¥ (QH3WKH. YBepeH, 4TO
HacTosilass KHMra ABYX aBTOPOB, W3 KOTOPBHIX OAHH — (H-
3UK, ApYrofi — mateMaTHK, OyleT cnocob6CcTBOBATb 3TOMY
c6auxenno ¢ 60Jbluol BLIroaof Aasf paboThl Haweh cped-
Hefl LIKOJBbI,
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Om asmopos

B noautexHuyeckoi mMOArOTOBKE y4allMXCsl HEMAaJOBaXK-
HYIO pOJib HUTPaeT MOBbIILEHHE BbIYHCAUTENBHOH KYJbTYpHI,
B YaCTHOCTH NMpHoOpeTeHHe MPOUYHBIX HABBIKOB B BBIUHCIIE-
EHAIX ¢ MPHONHKEHHBIMH YHCJIaMHU,

HecMoTpst Ha BBeleHHe 3JleMEHTOB NPHGJHKEHHBIX BBHI-
YHCJIeHH!l B KypC MaTeMaTHKH, GOJbIIHHCTBO pacyeroB C
NPUGNMKEHHBIME YHCJIaMH B (H3HYECKHX 3aflayax ydallue-
Csl HepelKO BBHIMOJHSIOT MO NMPaBHJIaM TOYHBIX BBIYHCJIEHHH.

B npenonaBaHuu (HM3UKH [PUOJIHKEHHBIE BHIYHC/IEHUS
IO CHX TMOp ocTaloTcsl AeJoM HOBbIM. OOBsICHSAETCS 3TO, B
YacTHOCTH, T€M, YTO MHOIHe YuHuTe/sl (U3HKH HELOCTATOy-
HO 3HaKOMbl C MPHO/NHKEHHBIMH BbIYHCJEHHSIMH,

JanHoe mnocoGue mnpexacraBsasier coGOHl HOMBITKY €O0G-
IHTh yuuTe 0 (HU3HKH MHHUMYM CBeleHUH O NPHOJMKeH-
HbIX BBIYHCJIEHHAX H METOJHKE HX IpHMEHeHHS.

B noco6uu, noMHMO TeOpeTHUECKOro marepuasa, nome-
IleHbl YNPa)XHeHHs [/ ero NpPaKTHYeCKOro 3aKpelleHHs.
Ha Bce ynpa<HeHH§] IaHbl OTBeTHl MJH DELUIEHHS.

Meroanyeckie peKOMeHJalMd aBTOPOB KHHI'M GBIIH MpO-
BepeHbl NpPU H3yueHUH TeMbl «[IpHO/MUKeHHBle BHIUHCTEHU»
Ha ypoKax MaTeMaTHKH B psage wkoa r. Kuposorpaga, a
TaKXe NPH pelleHUH 3ajay U BHIMOJHEHHH J1aGopaTopHBIX
pa6or no ¢u3MKe B wWKo/aax JleHuHcKoro pafiona JleHuH-
rpapa.

ABTOpBl BBIpaXalOT CBOIO TMyGOKYIO NPH3HATENbHOCTD
B. M. bpaagucy, B._ Y. I'pubanony, JI. ®. ITuuypuny u
B. C. 3BopuikuHYy 3a PS4 NMPUHUHNHANbHBIX 3aMEUaHHH H
COBETOB, HampaBJIEHHbIX Ha YyJaydlleHHe KHUTH.

Bce 3aMeuaHus o nmoco6HI0 aBTOPHI MPOCST HANPaBJIATh
penakuun ¢u3MKH u3naTenbcTBa «IIpocBelienne»: MockBa,
3-# npoes3a MapbuHoil pouiH, 41.



BBEAEHME

OcHOBY TeXHHKH BBIYHCJIEHHH COCTaBJSIOT MpaBuja
apu(pMETHKH, H3yyaeMble LIKOJbHUKAMH Ha MNPOTSXKEHHUU
mwectn Jer. C 6oJiee CIO0XKHBIMH BHIYHC/IEHHSIMH Yualiuecs
3HAKOMSITCSl B CTapLIHX KJaccax.

OaHako HepelKH clyyaH HepaLHOH4JbHBIX H Aaxe He-
BepHBbIX BbIYHCJEHHH, BBHINOJHAEMbIX y4allHMHCS NPH pelue-
HUW 3a4a4 4 NpOBefeHUH Ja6opaTOpHbIX paboT no (U3HUKe.

[TpuBenem npumep. Yuauiuecs peliaju 3agavy: <«Bor-
YHCJHTb BeC CTaJbHOro Gpyca (NMpsiMOYTrOJBHOrO mapasJe-
Jenunena), pasmepsl Kotoporo 30,6; 23,7 u 16,4 cm. Ynmennb-
HbIA Bec craau (no tabauue) pased 7,80 I'/cm3», Boiuncaie-
HUA NPH 3TOM BBHINOJHAJIH TakK:

30,6 cx-23,7 cu=725,22 cm?;
725,22 CM2716,4 cm=11893,608 c :
7,80 I'jem3-11893,608 cm®=92770,1424 I".

OTH BHIYHCJEHHS UMEIOT ABA CYIECTBEHHBIX HEN0CTaTKa.
IlepBbifi U3 HHX COCTOHT B TOM, YTO BLIYHCJIEHHSI MOJYyYH-
JIUChb OYeHb FPOMO3AKHMH, OTHS/IM Y yyallUXCHd MHOFO YCH-
JIHA B BpeMeHH — 0Kosio 12 munyT. Ho, MOxeT GbiTh, HMe-
JIO CMBIC/I BBIMOJIHSITh CTOJIb CJOXHbBIE H YTOMHTEJIbHbIE Bble
YHCJEHHS1 JISl MOJy4eHHss oTBeTa C 6OJbLIOA TOYHOCTBIO?
Ananu3 pellleHHsi 3aflaud NOKa3blBaeT, YTO 3TO He TaK. Bro-
po¥t HeAOCTAaTOK KaK pa3 M COCTOHT B TOM, YTO BBHIYHCJIEHHA
Gbl1H mpoBeneHbl 6e3 BCAKOrO yuera peaJjibHOM TOUHOCTH 3a-
NaHHBIX udcen, [IpuW CTOMb HETOUHBIX HCXOIAHBIX HdAaHHBIX
HEBO3MOKHO, Aa H BPSiO JM HYXHO, ONpefessdTb 8ec npel-
mera B 90 kI ¢ TOYHOCTbIO AO AECATHUTHICAYHBIX AOJed
rpamma,
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Kak ke BBINOJHATbL BHIYKC/JEHHS B MOAOOHBIX 3ajgauax?
ITo-BuaMMOMY, pe3y/abTaThl BBLIYHCJIEHHH cleldyeT OKpyr-
asatb. OfHAKO HESCHO, KaK HX OKPYIJATb, CKOJbKO Lubp
COXpaHsITb B pe3yJbTaTax; CjAelAyeT JU MPH 3TOM BHINOJ-
HATb OKpYyTJieHHe H B NPOMEXYTOYHBIX AEHCTBHAX, 4TOGHI
6e3 notepH TOYHOCTH clejlaThb BCe BHIUHCJIEeHHS GoJsee mpo-
CTBIMH,

OTBer Ha 3TH BOMPOCH QAAIOT NpaBHIa NPHGIHKEHHBIX
BLIUMC/EHHI, B YaCTHOCTH NpaBHJa mojacuera uuop.

OcHoBHasi 3aciyra B pa3paGoTKe 3JE€MEHTapHOrO Me-
TOla MPHOJHXKEHHBIX BbIYHCJEHUH, NMOJYUYUBLIEro Ha3BaHue
merolda nodcuera yugp, NPHHALNEXKUT COBETCKOMY METOAU-
cry, npop. B. M. Bpanucy, KoTopbii Ha OCHOBaHHHU
nneit akan. A. H. KpweioBa Bripa6oran H o6OCHOBaJ CH-
CTeMy MNpaBua, obecneudBalOLIUX MOJNYYyeHHEe pe3yJsbTaTa ¢
BNOJIHE JOCTATOYHOH TOYHOCTBIO H NMPHTOM C MUHHMaJbHOM
3aTpaToil BPEMEHH.

[IpumeHHB npH pellleHHH pPacCMOTPEHHON 3ajJaud mpa-
BHJIO YMHOXEHHUS NPHUGJIHKEHHBIX YHCEJ, ydauluecsi BbIOJ«
HUJIM T€ e BBIYHCJEHUsS 3HAUMTEJNbHO TMpolle, NpUYeM OT-
BeT GBI MOJNYYeH C Pa3yMHOH TOYHOCTbIO, MO OGpasHOMY!
soipaxkenuio M. H. KaByna, 6e3 «HejenbiX XBOCTOB HeHYX-
HbIX LHGp»!:

- 30,6 c#-23,7 e =725 cM?;
725 cm?-16,4 cm=~=11900 cux®;
7,80 Iem?-11900 em® =92800 I'=92,8 wl".

Ha BbimosiHeHHe BHIUMCJAEHHI MOTPe6OBAIOCH 3HAUUTE/b-
HO MeHblle BpPeMeHH — OKOJIO 5 MUHYT. DKOHOMHS BpeMe-
HH, NOCTHUTHYTasl MNyTeM pallOHa/JH3alWH BbIYHC/JAEHHH, MOo-
3BOJIMJIA TIPH pellleHHH 3afaud GoJibile BHUMAHHSA YHEJHUThb
BOmpocaM (PU3HKH.

«Bryncnsas ¢ 10CTaTOYHON, HO He H3JHIIHE!H TOYHOCThHIO,
MOXXHO 3HaUHTE/JIbHO MOBBICHTb NMPOH3BOJHUTEILHOCTb TPYAaA.
HenonycTuMo BBIYHCAATBL € GOJNBUIMM YHCJIOM 3HAKOB, ecad
HCXOAHble [JaHHble 3TOro He MO3BOJSIOT HJAH CYLLeCTBO 3a-
nauyu 31Oro He TpeGyer. s YCKOPEHH s BHIYUCIEHHI HEHY K-
Hble LUM@PB uyHcaa HeoO6XOAMMO OT6pachiBaTh (C yueToM
NpaBHJ OKPYIJIeHHs), NMOMHS, YTO OAMH JIHLUIHUH 3HAK B

'N. H. KaByH—BHAHBII  COBETCKHH  METOAHCT-MaTeMaTHK,
npogeccop JleHuHrpaacKoro meaarordyeckoro Hucruryra um. A. . Tep-
ueda (ymep B 1935 r.),
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KOMIIOHEHTaX NPH YMHOMEHMM H [eJeHHH Ha HACTOJbHLIX
MaJblX MallHHaX CHHXKaeT NMPOU3BOAMTENbHOCTb TPyAa Ha
15—30%».

OTH ca0Ba NPHHAAJeXaT JOKTOPY TEeXHHYeCKHX Hayk
E. I'. JlapueHko M KacalTcsl BbIYHCAEHHA B MPAKTHUYECKOMH
reojesuu 1,

IIpumeHeHne npaBua NpUOIHIKEHHBIX BLIUHCAEHHHA B yC-
JIOBHSIX IIKOJIBI YpPE3BbIYaHHO BaXKHO M MO JPYFHM, YHCTO
NCHXO0JIOrHYecKHM coobpaxeHHsIM. M3BecTHo, 4TO yualiHe-
¢ B TPOMO3JKHX BHIYHCJEHHSIX AOMYCKAIOT MHOrO OLIHGOK
M HEOXOTHO 3aHHMAlOTCsl BBLIYHCJIHTENbHOH pabotof. Ieno
YCHOXKHSIETCA ellle U TeM, YTO OTCYTCTBUE KpHTepHeB AN
OLlEHKH TOYHOCTH pe3ysbTaTa BbIYHCJeHHA Ju60o cnocob-
CTBYeT Hepa3yMHO#l MOroHe 3a KaxIbIM JHIIHHM AeCSATHY-
HbBIM 3HAaKOM B OTBeTe, JIHOO BBIHYXKAA€T K NMPOH3BOJBbHBIM
okpyraeHusM. B o6Goux cayuasix BO3HHKaeT HeyBepeHHOCTh
B NMPaBHJIbHOCTH MOJYYEHHOrO pes3yJbTara.

Takum 06pa3oM, NOBbilLIEHHE KYJIbTYPbl MPUOJHIKEHHBIX
BBIUHCJAEHHHA YyYallUXC KHMeeT He TOJbKO YyueGHOe, HO H
BOCIHTATEJbHOE 3HaueHHe.

3HaueHHe NPUOJHKEHHBIX BBIYUCJEHHH B NMpenofaBaHHH
(U3HKH He OrDAHHYMBAETCS palHOHaNH3aLHel BBIYHCIHU-
TesbHOH pa6oTh Npu peweHH 3anay. He MmeHbuiee 3Haues
HHMe HMeT Npub/HKeHHble BBHIUHCJEHHsSI TMPH BHIMOJHEHHH
N1a6OpaTOPHEIX M MPAaKTHYECKHX paﬁoT, 0 YeM peub Noiner
B JaJibHeHLIeM.

' Cm.: E. T. Jlapuenko. [IaTH3HaueHble TaGAHLB AAS pejlleHHA
reofesdueckux 3apau, locreonrtexnsgar, 1963, crp. 6,



TMABA 1|

OBLUME CBELAEHMUSA
O MPUBIIMKEHHbIX YUCIIAX

§ 1. TOYHBIE ¥ NPUBSIMIKEHHDBIE YMCHIA

[Tpu peweHun 3amau u BHINOJIHEHUH J1abOpPaTOPHBIX pa-
60T No ¢GH3HKe Mbl NOCTOSTHHO CTaJKHBaeMcsl C PasjHYHbl-
MM 3HauyeHUsAMH (H3HYECKHX BeJHUYMH, NMOJYYeHHBIMH B pe-
3yJbTaTe M3MepeHHs, cueTa HJH HalIeHHBIMH B TabJHIAX.
B GoJsblinWHCTBe cJyuaeB UYHCJOBble AaHHble B (PU3HUECKHX
3ajauyax — Yucsaa npubaukeHHble, B ycioBuax 3agau Mmo-
TYT BCTPETHTbCS W TOYHBle YHCJA, HAMpUMep pe3yJibTarhl
cuera HeGOJIBIIOTO yHcaa MPeJMETOB, HEKOTOpble (H3HUe-
CKHe KOHCTaHTHl W p. B COMHHUTE/NBHBIX Cayyasx B yueGHH-
Kax W 3aflayHHKax [daHbl YKasaHHs, SABJSIOTCS JU [JaHHble
YHCJa TOYHBIMH WM npuOauxeHHbIMH. asi c6osHaueHus
npHOJHKEHHOr0 yHucia ynorpebsiloT 3HaK MPHOGJHKEHHOrO
paBeHCTBa = ; YUTAIOT TaK: «NPUOJHXKEHHO paBHO» (He clle-
JyeT uuTaTh: «NpHOJU3UTENbHO paBHO»). Ilnsi 0603HaUYeHHUs
TOYHBIX YHCEJ HCMOJb3YIOT CJIOBO «TOYHO», KOTOpOE€ MHIIYT
B ckoGKax cpasy mocJje uucsaa, Hanpumep: 3,2968 (ToukO).
Yauie HHKakux OGO3HaueHH{i He BBOJAT M Xapakrtep 4YH-
cesl OMpeaensiloT MO CMbICTY.

BeisicHeHHe XapaKTepa 4YHCJOBBIX AAHHBIX — BaxKHbIN
MOATOTOBUTENbHEI 3TaN NMpU pelueHuH mob6oi 3amaun. [Ipo-
BOJMMble HHMXKE YKa3aHHsl MOTYT MOMOYb B paclno3HaBaHHH
TOYHBIX H TMPUGJIHKEHHBIX UHCEJ.

K 104HbIM 4ucaam oTHOCATCS:

1. 3HaueHHa psALa NepeBOJHBIX MHOXHTeseHl Nepexoaa
0T OJHHX €AHHHUIl U3MEePEHHS K NPYTHM.

1 »=1000 mm; 1 4«=3600 cex; 1 Ox=107 spe u T. m.

MHorue nepeBoiHble MHOXHUTEJNH H3MepeHb W BhIUHCIIe-
Hbl CO CTOJIb BBICOKO# (METPOJIOrHYEeCcKOil) TOUHOCTbHIO, YTO
NMpaKTHYeCKH HX OTHOCAT cefiuac K TOUHBIM YHCJIaM.

OnHako ecay 3HauyeHHe TePEBOAHOTO MHOMKHUTENS] OK-
PYIVIEHO, TO OHO CTAHOBUTCS YHMCJAOM NPHOAHXKEHHBIM, Ha-
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npumep: 1 kas=4,1868 dw (touno)=42 0w wumu 1 k[=
=0.80665 # (TOuHO) ~9,8 H.

2. MacwtaGuele MHOXuTead, EcnH, HanpuMep, H3BecT-
Ho, yro Macmta6 pased 1:10000, To 3TH yHcna — TOYHbIE.
Tak xe ecau ykasaHo, uro B 1 cm — 40 «m, To uncna 1 u
40 — TouHBIE.

3. Tapudsl H ueHBl, BCTpeYalolIHecs MPH peilleHHH ¢u-
3MYEeCKHX 3ajmay. Hampumep, CTOMMOCTb ORHOrO KHJOBATT-
yaca 3JEKTPO3HeprHHu — 4 KOIl. — YHCJIO TOYHOE,

4, YcJOBHBE 3HAUEHHs BeNHUYHH,

ITpumeps: -

aGCONIOTHBIH HYAb TEMMepaType. . . . . . .—273,15 °C;
HOpManbHOe aTMochepHOoe naBienue . . . . . 760 mu pr. cT.y
TENI0Ta CrOpaHus YCJAOBHOro TomauBa . . . . 7000 xraxajke;
MOTEHIHAN 3eMAH . . + v v & v « o o o« o o O
NoKa3aTelb NpEJOMJEHHS BakKyyMa . . . . . . L

5. Kosddunuentsl M mnoKasaTeqHu CTeNeHdH, BCTPEUAIOa
muecss B (HHU3HUECKHX H Ma'rema'ruqecxnx dopmyaax:
g
=7 'ﬂ—“' 100%; V=—1rR3 H T.IL

‘6. Pe3ysabTaTh cueta nmpeametoB (HO He Bcerza). [Tpex-
Ie BCero, TOYHBIM YHCJAOM SIBJISIETCS De3yJbTaTr cuera
CPaBHHUTE/ILHO HeGOJBIIOro KOJIHUECTBa TNpeaAMeToB. Tak,
KOJIMYEeCTBO aKKYMYJSITOPOB B GaTapee, KOJHYECTBO JlaMN B
paaHonpHeMHUKe, 4yHca0 3y6noB Ha ¢pese — yHcaa TOY-
Hble. TOYUHBIM YHCJOM MOXET BbIpaXKaTbCsd M pe3ynbraT
cyeTa 3HAUHTENbHOrO KOJIHUecTBa OOBEKTOB, HafnpuMmep Ko-
JIHUECTBO OYTHIIOK MOJIOKA, BHIMYLIEHHHIX 3aBOJOM H TMOI-
CYUMTAHHBIX (OTO3/EKTpHUECKUM cueTyHKoM. [loapo6Hee o
NpH3HaKaX TOYHOCTH HJH TPUGJIHKEHHOCTH pe3ynbTaToB
cueta peub OymeT HATH HHXe,

7. 3agaHHble 3HAueHHSA BeJIHUHH. OTMeTHM 4YTO HHOTIA
B HHTepecax (pM3MKH uMcJa, 3aJaHHble B YCJIOBHSAX 3ajnay d
ABJSIIOILHECS N0 CYTH YHCJAaMH NPHOJIHKEHHBIMH, TpenJa-
raercs, CUMTaTh YCJOBHO TOYUHBIMH. B psne cayuaes 3to
nomoraeTr YSICHUTb (DYHKIHOHAJBbHYI0 3aBHCUMOCTh MEXIy
BeJIMYUHAMH, 0OpaTUTh BHHMAaHHe Ha (H3UUECKYID CTOPO-
Hy 3amaud H T. n. Hanpumep; B 3anmaue «Hafitu nepro sy
Kosie6aHull MasATHHUKOB AJHHON 1 M 4 M» uucaa 1 U 4 Moxk-
HO CYHTATh TOYHBLIMH.
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K npubaunxcenHvim ducaam OTHOCATCA:

1. HekoTopble MaTeMaTH4eCKHe BeJHYHHBI: KODHH H JQ-
rapupmbl yKces; 3HAYEHHS TPHIOHOMETPHUYECKHX (YHKIHH,
a Takxke OTHOILEHHe MAJHHBI OKPYXKHOCTH K [AHaMeTpy —
YUC/IO 7T; OCHOBAHHE HATYPaJbHBIX JOrapHPNMOB — YHCJIO €
H HEKOTOpbLle ApYrHe.

2. PesyabTaThl U3MepeHHH.

Hekotopble OCHOBHble KOHCTAHTHI: CKOPOCTb CBeTa B
BaKyyMe, FpaBHTALMOHHASl TMOCTOSIHHAs, YCKOPEHHE CHJIbl
TSXKECTH, 3apsf U Macca 3JeKTPoHa H Ap. ‘

Tabnnunble 3HaueHHs (HU3HMUECKHX BEJHUYHH: MJIOTHOCTH
BelllecTB, KO3((HUIHEHTbl TPEHHS, MOAYJH YINPYTrOCTH, TeM-
nepaTypbl MJaBJA€HUS M KHIIEHHS, AH3JEKTpHUeCKHe NPOHU-
11aeMOCTH M [Ip. .

PesyabTaThl H3MepeHHH, BHIMOJHEHHBIX. Ha 3aBOAAX,
¢abpukax, B KOnxo3ax, Ha TpaHcmopre, B yuyeGHHIX 3aBe-
JeHusiX, B OBITY H Np.

Yucaa, nojydyeHHble NpPH H3MePeHHAX Ha rpadukax,
auarpaMMax H T. I :

3. [IpoekTHble NaHHEIE TaKXe SBJSIIOTCA YHCAAMH IpH-
O6/MXKeHHBIMH, TaK KaK HX 3alalOT C HEKOTOPbIMH OTKJOHe-
HusMH, KoTopble HopMupyiorcs 'OCTamu. Hanpumep, mo
CTaHIapTy pa3Mepbl KHpnHYa: [JIHHA — 250 mmE=6 mm;
wupuHa — 120 mm+=4 mm; ToamuHa — 65 mmt3 mm.

K 3tofi ke rpynne mNpHOJHKEHHBIX YHCEN OTHOCATCS.
pa3Mmephl, B3siThle C 4YepTexa.

4. PesysabTaThl cueta mpeaMeroB. Kak yxe oTMeuaJsoch,
pe3yJbTaT cueTa NMpPeIMeTOB MOXeT OBbITb UHCJIOM H TOYHBIM
W npubaHKeHHbIM. Kak Ke y3HaTh, sBJseTCH JH pe3yJb-
TAaT CYeTa TOUHBIM YHCJIOM HJIH NPUOJIHIKEHHBIM?

[ocraTouHblM TNPU3HAKOM TNPUOJHKEHHOCTH pe3yJbTa-
Ta cyeTa SIBJSETCs Ha/lMYHe Pa3HbIX OTBETOB IPH MOBTOP-
HbIX moacuerax. Hanpumep, moAcuHuTHIBasi HECKOJbKO pas
KOJINYeCcTBO [epeBbeB HA OMNpelleJleHHOM y4yacTKe Jeca HJH
cajfia, Mbl KaxJblii pa3 mosyuaeM HHOH pesyJabraT. O6bsc-
HSIETCA 3TO HECKOJbKHMH NpPHYMHAMH: Heyno6CTBOM cue-
Ta, HeONpeleJeHHOCTbIO IpaHHL yyacTkKa H T. IL

[TpuGanKeHHBIM YMCIOM BbIpAXKaeTcsi YHCAO XKHTesaed
6osibIOro roponaa, dto CBA3aHO, NpexJie BCero, C Hempe-
PLIBHOH M3MEHsIeMOCTbIO YHCJEHHOCTH HaceJieHus. SIpKui
o0pa3, NMOMOralolui y4alluMcs YSCHHTb NpPHOIHKEHHBbIRA
Xapakrtep pesyJbTaTa cyeTa KOJIMYECTBA XKHTeJel, NPHBO-

9



mut npod. M. K. AunpouHoB B "KHHTe «Apnane'ruKa npo6-
HBIX UHCEJ M OCHOBHBIX BeJHYHH!.

«[IpencraBum cebe, UTO KarKAbll XHTeNb COEAHHEH C
BooGparKaeMbIM CUETYHMKOM TaK, UTO KaX/bl#l pOAMBIIHHICSA
aBTOMAaTHYEeCKH BKJIIOUAETCS B CUETUHK, KaxXJblHl yMeplIni
BBIKJIIOUAeTCsl; MOAHSBIIMACA Hal rOPOJAOM WJH BbIGLIBILMH
33 rOPOACKYIO YepTy MFHOBEHHO BHIKJIOUAeTCs, a CMYCTHB-
luiics Ha 3eMJI0 Topofa HJAM NPUOBIBLIMA B TFOPOACKYIO
4epTY MOMEHTAaJIbHO BKJIOYaeTcsi B 3TOT cueryuk. Hro Oy-
JleT NPOUCXOAHTb CO CUETYHKOM?P

B okoHnax cuetunxa nosiBASIIOTCA LHGPLI NepBbIX 7 pas-
PSLOB OTCYHTAHHOIO YHCHA.

Munavonnt S‘gzl,:z ‘E!,ebfé';:“ Teicsiun Cothu Lecutkn Ensnnin ’
VIl VI \ ' v 11 I ’ I I

Uro mbl OyaeM HabJaonaTb Ha TakoM BooGpa)Kaemom
CUETYHKe, OTpa’kamlleM YHCJIEHHOCTb HaceseHUus GoJbluo-
ro ropoja B JaHHbIi MOMeEHT?

B okonuax VII u VI uudpsel He u3MeHaAwOTCA.

B oxounne V uudpe MefjeHHO H3MEHSIOTCS.

B okoxue IV undpsl Mensiotes GuicTpo.

B xouue IIl nudpel MeHsiorcsi Tak GHICTPO, YTO HX
TPYAHO paccMOTpeTb. )

B okonuax II u I Huuero paso6GpaTh Heab3si, TaK Kak
HAGpPE MEHSIOTCA C OTPOMHON CKOPOCTBIO».

Kak BuauM, yxe uudpa toicau (IV okonue) moxer He-
CKOJIbKO M3MEHHUTbCS, MOKa Mbl MPOM3BOAMM 3alHch YHCJA.
ITosToMy uHc0 KuTesell 60JbLIOr0 ropoga OGLIYHO 3amH-
CHIBAlOT € TOYHOCTbIO RO Thicsu. Hampumep, KosnuecTBO
xutened MockBbl B 1965 romy cocrasasno 6427 Thic.2,
[MTocnenHsis uudpa 3TOro YMc/ia — COMHHTENbHAS.

ITpuBenem npuMep mnpuGJMKEHHOTO MOACYETAa H3 Kyp-
ca (usuKH.

B na6oparophoit pa6ote «Omnpenenenne KoabdHuEeHTa
NOBEPXHOCTHOTO HATSIXKEHHS XKHAKOCTH» HYXHO MOJCYHUTATh

'U. K. AHapoHoB. Apudmernka APOGHLIX YHCEA H OCHOBHBIX
Be.IIH‘IHH Yunearus, 1955, ctp. 150—151.

? Cm.: Manniii atnac Mupa. [naBHOe ynpasiieHue Teofie3u H Kap-
torpaduu Tocypapereentoro reosioruueckoro komurera CCCP. M. 1965.
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YHCNO Kanedb, NajalouUMx H3 KoHua Gioperku. [lomcuer
BBLITIO/IHAIOT TPOE yualllMxcs, NPHYeM 3a ONHO M TO XKe Bpe-
Msi OHM MOJIyYalOT pasJMyHble pe3yJbTaThl, HanpHUMep:

1-# noncuer — 114 kaneas; .
2-it moncyer — 120 kamnesp;
3-# noncyer — 105 kanedn.

Ilna nanpHeAIIHX BbIUMCAEHHH GepyT cpeanee apugpme-
THYECKOe TpeX pe3yJ/bTaTOB:
0
11441204105 =113

Peayabrar cueta mpeaMeTOB fBJSETCH YHCAOM TNPHO/IH-
KEHHbHIM H B TeX cJyuyasX, Korga MOACYeT MPOBOAAT KOC-
BEeHHbIM myTeM. Tak, KoJHuecTBO pbiObl B NaHHOM BOJOeMe
He MOXET GBbITb ONpefeseHO B pe3yJbTaTe HelocpeiCTBEH-
Horo mnoacuera. OJHAaKO cylLecTByeT cHoco6 KOCBEHHOrO
noacuera. B paHHBII BOJZOEM BBINYCKAalOT, HampHMep,
100 meuenbix pbl6. Yepes HekoTOpoe BpeMsi OINpeneJsiOT
KOJIMYeCTBO MeueHblX pbl6 B ysaoBe. [lomycTHM, uTO Ha
50 mofimaHHBIX pHI6 OKa3a/jochb 3 MeueHbIX. 3amac peiGbl B
NpyaAy Mbl HaxomiuM Hu3 mnpomnopuuu x:50=100:3, orkyaa
x=~1700 pwei6. [Ipy mOBTOPHOM mOJCUETE KOJHYECTBO PbLI6 B
NpyAy MOXKeT OKa3aTbCsl HECKOJbKO MHBIM. SICHO, YTO uHC/IO
1700 — npubJinxeHHOE. ,

[TpuGnnKeHHBIMH YHCIaMH ABJSIOTCS TaKXe pe3yJbTa-
Thl KOCBEHHOTO MNOACYETa KOJHYECTBA MOJIEKYJ, HOHOB H
APYrHX YacTHL B 3aJaHHOM oGbeMe.

5. [IpubanxeHHble 4YHCJa HOSABJAIOTCA TaKXe MpPH OK-
PYrJIeHHH 4YHCesl W MPU Pa3]UYHBIX BBLIYHCIEHHAX C TOUHbI-
MH M npubauXKeHHbBIMU uucaaMu. O6 3ToM peub moHAeT
HHKe.

Metonunueckue 3aMeuyanus, C MOHATUSAMH TOY-
HOro UM NpUOJHKEHHOrOo YHCJa yuyauiuecss TMOAPOGHO 3HAKO-
MfATCA Ha ypokax apudmeruku. OnHAKO cpelu NPHUMEPOB
TOYHbIX W TNPHUONHIKEHHBIX UHCeJ, pacCMaTpHUBaeMblx Ha
ypOKax MaTeMaTHKH, CPAaBHHUTENbHO MaJO TaKHX, KOTOphIE
HETNOCPEeACTBEHHO KacaloTcs (H3HKH.

Yuurtenio ¢GU3MKH craeayeT BbipaboraTh y yuauuxcs
Np4BHJIbHOE INpeACTaBleHHe O NPHOJHKEHHOM 4YHCIe MpH-
MEHUTENBHO K MaTepHany Kypca (U3HKH.

Yuauigecss LOJKHBI MPOUNO YCBOHTb CNOcoOBl ompee-
JIeHHsl XapaKTepa WYHCJOBOrO 3HauenHs (HU3HYECKOH BesH-



yunbl. [leso B TOM, YTO B TeX CJydyasX, KOria BCe 3Haue-
HUs BeJHYHH B 3ajayue SBJAIOTCA YHCJAAMH TOYHBIMH,
3ajaya pellaeTcs no NMpaBH/laM TOYHBIX BbIYHCJeHHH. B Tex
JKe cayyasix, Korja cpeld 3aflaHHbIX YHCeJ HMeIOTCSl MpHU-
GJMKeHHble, 3ajaya pellaeTcs NO NpaBHUNaM NpHOAHIKeH-
HBIX BHIYHCJIEHHH, TO €CTb C NPHMeHeHHeM NMpaBuJ MOACYeTa

nuop.
Ynpamnenun

1. YkasaTb, KaKHe W3 MNPUBEJEHHBIX UUCE] — TOUHHE, KaKHE —
NpHOIHKEHHbIE:

1) naorsocts Boxbl (4°C) . . . . . . . . . . 1 zlems;

2) ckopoctb 3Byka (0°C). . . . . . . . . .332 mcex;

3) yneibHas TeMmIOEMKOCTb Boanyxa e e lOlcdalc/xa 2pao;
4) TOYKa KMMeHus BOAM . . . . . . . . . .100°C;

5) uncno ABorampo. . . 6,02 10%k 006,
6) aTromMHas Macca KHCJIOPOlIa AR (-}

2. Hafith TouHble M npHOGIHMKEHHblE YHCJIA B YCJIOBHAX CJedylo-
LWHX 3a4ay:

1) B 3y6uaroii mepejaye y Beayuiero’koseca 10 3y6uos, a y Be-
gomoro — 40. Ckonbko 0GOpOTOB clesaeT BeJOMOE KOJeCO 3a BpeMs, B
TeyeHHe KOTOPOro Bejyllee KoJjeco caejaeT 1 o6opoT?

2) ¥ napoBo#i MaliMHbl GPOH30BBIA 30/I0THHK, AJIMHA M LIHPHHA KOQ-
Toporo coorBeTctBeHHO 200 u 120 mm, ucnbiThiBaeT aaBiende 120 ar.
Haittu cuay, HeoG6XOAHMYIO A/ mepeMelleHHsl 30JI0THHKA MO YYTYHHOI
noBepxHoctH LuimuHApa. Kosdduunent tpenus 0,10.

3) OnpenenuTb CONPOTHBJEHHE HHTH HaKaja 3JeKTDHYECKOR JiaM-
nel MO CJEAYIOLUIMM MapKHDOBOYHBIM HaHHBIM: «220 8, 60 6T».

3. Kakue oTBeTbl MOJNYYHM NpPH pelIeHHH CAEAYIOIHX 3agady — Tod-
Hble MM NpHOJHXKEHHbie — H NoYeMy?

1) KakoBa ckopocTh cBOGOAHO Majamllero Tena B KoHUe 15-f ce.
KYH[BI, CUHTas NMPOMEXYTOK BPeMeHH YKa3aHHbIM TOYHO?

2) KakoBa OKpyXHasi CKOpOCTb LIKHMBa, ecin ero auamerp 300 mm,
a yrioBasi ckopocTb 10 o06/cex? JlaHHble CYUHTATb TOYHBIMH.

5 1§) OnpeneanTb BeanuHHy cunel F o (puc, 1). Macwra6: 1 cn—
&Iy
F

Puc. 1.

4) Nse cunet mo 1| kI (TOUHO) Kaxnas HeHCTBYIOT Ha TelO 110
B3aMMHO INEepPNeHAHKYJISApHHM HanpasieHusiM. Hafitu paBHogeiicTByIo-
Ly, .

5) Onpeneautb Ko3hdHIHEHT TPeHHs MOKOS MJA TeJja, Haxo4slie-
rocsi Ha HaKJOHHON MJOCKOCTH, €CJH TeJ0 HauMHaeT PaBHOMEPHO CKOJIb-
SHTh IO HakJOHY mnpu tg a=0,675, rae o — yroa HakJOHa NJIOCKOCTH,
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§ 2. OKPYIIEHME YMCEN

OKkpyryiieHHeEM uHdc/la Has3blBAOT YMEHbLIeHHE KOJHYe-
ctBa uHGpP YHCAa nyreM OTOPACHIBAHHUA OJLHOH HJIH He-
CKObKUX mnocaennux uucp. Ilpn okpyrneHun npubanKeH-
HOr0 4HcJaa pe3yJabTaT, €CTeCTBEHHO, TOXe MoJydyaeTcs
npubanKeHHBIM. [Ipy OKpyrieHud TOYHBIX YHcesq B M0JaB-
JasolleM OOJbIIMHCTBE CJayudeB MoJydaercss NPHOGJIHXKeH-
Hoe uucsao. HMckaoueHne cocraBasier cayuall, Korga or6pa-
CHIBAlOT OJWH HJIW HECKOJBbKO HYJeHd B KOHLEe AeCSTHYHOH
npo6u, Hanpumep 45,700=45,7.

CyulectByer Tpu cmocob6a OKpYIJIEHHS: OKpYIJIEHHE C
n36LITKOM, OKpYIVIEHHE ¢ HeJOCTAaTKOM H OKDYIJeHHe C Mo-
NpaBKOM.

IIpu oxkpyeaenuu ¢ u3boirkom uudpy nocjaefHero cmpa-
Ba pa3pfila, COXpaHsSeMOro B uucJje, BCerfa YBeJIHYHBAIOT
Ha eIWHULY; Hanpumep, 67,48 ~67,5 uau 3,621=3,53 n 1. A

B caenyiomux npyMepax OKpYIJieHHE YHCJOBBIX 3Haue-
HUH MOXeT GbITb IO CMBLICJAY 3aJayd BHINOJHEHO TOJbKO €
H30BbITKOM.

- 1) Tlpu moaroroBke «onbita ToppHueiu» GbIJIO MOJICUH-
TaHO, YTO MAJS ~ 3aMOJIHEHHS! TPYOKH HEOO6XO/HMO HMeTh
24 cm® pryTH. DTO UMCIO MOXHO OKpyrauth o 30 cmd, HO
He 10 20 cm3, Tak KakK B mocjefHeM chayuyae TpyOka He Oy-
JeT 3amojiHeHa PTYTbIO NOJHOCTbIO H OMNBIT He MOJYYHTCA.

) 2) TIlpu momcuere nepBOf KOCMHYECKOft CKOPOCTH MOJY-

. YeHHBIH pe3yJbTaT MOXHO OKPYIJATb TOJBKO C H3OLITKOM,
TaK KaK MpeBblIIeHHEe CKOPOCTH H3MEHHUT JHUIb (HOPMY Op-
6UTHl CIIyTHHKA (BMECTO OKPYXXHOCTHU MOJYYHUTCS SJJIHIC),
a 3aHHXKEHHe CKOPOCTH HpUBENET K TOMY, YTO CNYTHHK He
Bblfiler Ha OpOUTY U BepHeTCs Ha 3eMJlo.

IIpu okpyeaenuu ¢ Hedocrarkom uudpa nocjaenHero
paspsjma, COXpaHsieMOro B 4HCJe, Bcerja ocraercad 6e3 us-
MeHeHHs; Hanpumep, 67,48~67,4 unu 3,521=~3,62 u 1. A.

IIpumepsl OKpYryeHUss ¢ HeLOCTAaTKOM:

1) Ilpu pacuere MOpIIHA LMJMHIPA 3HAYEHHe AHaMeTpa
cJelyeT OKpPYIJATh C HEJOCTAaTKOM, TaK KaK MpPH OKpyrJae-
HHM C HM3GBLITKOM TOpIUEHb - MOXKeT He BOHTH B LMJIHHIP.

2) HanpsikeHue B 3jeKTpHueckoii cetn 127 6 wuacrto
okpyrasiior g0 120 8. OkpyrjieHHe C HEAOCTaTKOM NpOU3-
BOJAAT MOTOMY, UYTO MOHHUIKEHHe HANpSKEHUS — sIBJICHHE
6Gosiee BEpOSITHOE, BCJEIACTBHE MEPErpPV3KH CEeTH H NafeHHs
Hanpsi>KeHHUsl Ha MOJBOASLIMX MPOBOJAX:
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OkpyrieHHe ¢ H3GEITKOM HJIH HEJOCTATKOM MNPHMEHSIOT
CpaBHHUTE/JbHO peako. B GosblunHCTBe cayyaeB A/ YMeHb-
HIeHHs MOrPEeIHOCTH MNPH OKPYIJEHHH MPHMEHSIOT OCHOB-
HOe MPaBHJIO OKPYLNeHHs — OKpyeserue ¢ NORPABKOU.

Ecan nepBas or6poileHHass uudpa paBHa 5 uanm 60Jb-
e 5, TO MOCJAEHIOI U3 COXPaHfeMbIX HUGP YBEJTHUYHBAIOT
Ha eIMHHLY; ecad nepBasi oT6poleHHas uMdpa MeHblle d,
TO MOCJEAHIO M3 coxpaHsieMblx Hubp ocTtaBasioT 6e3 H3-
MeHeHHs 1,

3aMeuaHue BomosHss OKpyrjeHue LeJbIX 4YHced,
oT6polueHHble UH(PBl 3aMeHSIOT HYJsaMH. Kak npasuJso, OKk-
pPYIJleHHBle LeJible YKucJa 3alUChiBAIOT C MOMOIIbI0O MHO-
kutens 107, Hanpumep, 264 213~264 000=2,64 - 105,

B npouecce npenomaBanusi ¢pu3nkH HauboJsee yacTbIMH
cayuasiMH OKPYIJIEHUS C TMOMPaBKOH SIBJSIOTCA:

a) Okpyryedue uuces, B3SITHIX H3 MaTeMaTHUeCKHX H
¢dbu3nyeckux TabJHL, B KOTOPBIX 3TH YHC/Ja AaHBl C OYEHb
BLICOKOH TOYHOCTBIO.

[Tpumepn: ) 2=1,4142135~141;
sin 60°=0,8660254 ~0,87.

Tensnora  cropannsa  GeH3WHa MO  CNPaBOYHHKY
11 250 kkaa/ke, a B yueGHuKe ¢u3uku — 11000 kxaa/ke.

3HaueHHe  YAeJbHOH  TeMJIOTH  NJaBJeHHS  JbAA
79,77 kkan/ke okpyrsneHo B yue6HuKax no 80 kkaxa/ke.

HMsBectHoe 3HaueHue Temnepartypbl 4°C, mpu KoTOpoO#
Boja obJsafaeT MaKCHMaJbHOH MJOTHOCTbIO, SIBAAETCS OK-
pyrJeHHBIM 3HauendeM uyucaa 3,98°C.

6) OxpyrieHue nepeBOAHBIX MHOXHTeJed O/ eTHHUI
u3MepeHHus (HEKOTOpble M3 HHX — YMCJa TOYHble, a HEKO-
ropele — npuGJHKeHHbIe ¢ BBICOKOH TOYHOCTBIO).

[Ipumepn: 1 &I'm=9,80665 doxc (TouHO) ~9,8 Oixc;
1 4. ¢.=735,499 87=735 8r.

Kak BUAHM, BO BCeX MpHBEJEHHBIX NpHUMepax BhLINOJIHE-
HO OKpYTJieHHe C TIONpaBKOH. )

B) PaccMoTpuM elle oguWH mpUMep OKDYIJIEHHS 4Ylces.
B paspene «CrTpoeHue aToMa» paccMaTpHBAlOT MacCOBOE
YUCJIO, KOTOPOe SIBJISIETCS OKPYIJIEHHBIM 3HauyeHHeM aToM-
HOro Beca 3JieMelTa.

! TIpaBuno uyeTHOR UMbl NPH OKPYIVIEHHH B HacTOsiluee BpeMs
He TpHMeHsieTcs,
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Hpumepm:

DNeMeHTH | ATomHBI} Bec Maccosoe 4ucn0
Lunk 65,38 65
CrpoHuui 87,63 88
3071010 197,0 197

Kak BuauM, NpH onpefieIeHUH MacCOBOI'O YHC/IA BHIMOJI«
HSIIOT OKpYIJIeHHe C MONpaBKO# (B MOCJAefHEM clayuae — C
HYJIEBOfl NOrpelHOoCTbIO).

B nanbHefmeM, ropopss 06 OKPYIJIEHHHM YMCeJN, Mbl O6bIY-
HO H OyleM UMeTb B BHAY OKpYIJ/IeHHe C HOMPaBKOM,

Mertonuueckue 3ameuaHusa C Bonpocom 06
OKDYIJIEHHH 4ucesN YuyalllHecs BIepBble 3HAKOMATCS B
V knacce Ha ypokax apHpmerHkd. HaubGosee CI0XKHBIM
IJIs HHX SBJSETCA Cayuad OKpYIJieHHs uenablx uucen. [e-
JIO B TOM, YTO, OKPYTJISIfl UHCJIO, HANpHUMep, IO ThiCAY, yua-
IHecss 4acTo 3a6GblBalOT 3aMeHATh NOCAelNHHe TPH LUdpH
HYJSIMH, 4TO fiBJsieTCs rpy6oil OMHGKOH.

Ha ypokax ¢u3ukm -Hauunasa ¢ VI kaacca caepyer mo-
CTeNeHHO MpHY4YaThb YYallUXCS K 3alHCH OKDYIVIEHHBIX Ile-
JIBIX 4HCeJ NPH MOMOIUM MHOXKHTesas 107

O6paTuM BHHMaHHe ellle HAa OAWH HHTEPECHbIi ciayuait
okpyrjeHusa. MHoraa okpyrJieHHe HPOU3BOIST € H3GBITKOM
no paspsga, B KoropoM crout nudpa 9. Hanpumep,
2,96~3,0. B uucie MoxeT OBLITb HECKOJbLKO AEBATOK, Ha-
npuMep, CKOpOCTb cBeTa B BakyyMe paBHa 299 793 «m/cex.
[Ipn okpyraeHuu no coteH thicsiy moayuaeMm 300 000 km/cex.
Eule onun npumep:

sin 87°=0,9986=1,00 (nmpuH OKPYrJEHHH OO COTHIX).

PaccMoTpeHHble c/yuaH OKPYTJeHHs OGHLIYHO BhI3bIBAIOT
y Yydyalluxcs 3aTpy[dHEHHS,, KOTOpble MOXHO MpeoaoJeTh
paccyxnas, HampuMep, TakK: OKDYIJleHHe yHcJa OO COTHIX
B TOCJIEIHEM NpHMepe O3Hauaer yBeaHueHHe uucia 0,99 Ha
OIHY COTYIO, UTO W NPHUBOAMT K peayJbrary -1,00,

Ynpawmnenun

4. IloueMy HYXHO OKDYIVIHTb CJAEAYIOIIHE YHCJIA H KaK? ¢ U36HIT-
KOM, HeJLOCTaTKOM WJ/H C MONpaBKOM?

1) INokasanue ObiTOBOrO 3JekTpocuerunka — 0342,9 k8T - 4.

2) Tomcumtanu, 4TG 3/1eKTPONPOBOAKY HYMKHO BBINOJHHTH Me/HBIM
nposoJoM ceuenieM 1,76 mm?,
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§ 3.

3) Pacuer mokasaJ, 4TO B KauecTBe 3alIMTHOTrO COTPOTHBJEHHUS H31')K-
HO HCMOJMb30BaTh JaMiIy MOLIHOCThbIO 65 8T. ;

4) B ceTb HYXHO BKJIOYHTb NpelOXpaHHTesNb Ha 8 a :

5. Kak OKpyrjeHb cjaefyioliye uuciayr ¢ H3GBITKOM, HENOCTaTKOM
HJIH C MONMpaBKOMN?

1) VYckopenue cuabl TsikectH 9,8 m/cex?=10 m/cex?

2) 1 2. ¢.=735944 81=736 8r.

3) Mopckas muia=1,_852 ku=18 «m.

4) JkBaTopuaabHblll panuyc 3emsn paseH 6380 xm~6400 kKm=
=6,4-10% kum. :

5) Ckopoctb sByka B Boapyxe (0°C) 321,63 m/cex~332 m/cexk.

6) DJieKTpHueckas MOCTOsSIHHASA £0=_8,854304 - 10—12 h/m=s
= 8,85:10—12 ¢/m.

7) MarnutHas nocTosiHHas po=1,256637 - 10—° 2n/m~1,26 - 10—8 en/m.

6. OKpyriHTb C MONMPaRKOH CJeAYIOlHe YHCNa:

1) no emmHuu: miaoTHocTh ypaHa 19,1 e2fcm®; ynenbHyw TemjaoTy
nnaBneHus cBHHUA 5,9 kax/ke;

2) 10 NecATKOB: KpHTHUeCKYylo TeMmmepatypy Bombsl 374° C; TOuKky
naaBJeHds cBuHua 327°C;

3) no coren: Tensoty cropaHus Apos 2550 kkas/ke; uncnao Papa-
nea 96496 /e - ske;

4) DO ThICsY: CKOPOCTb CcBeTa B Bakyyme 299793 km/cek;

5) no necartbix: Ko3douuueHT TpeHus nepesa mno 3semie 0,71; mo-
KaszaTesb NpeNOMJIeHMsl CTeksaa: a) Jerkudt kpou 1,57, 6) 2Tﬂ)Ke.IIblﬁ

OM+ MM

¢auut 1,80; ynenbHoe conpoTusienue pTytH 0,958 —— —:

6) mo coThx nosefi: maotHocth pryTH (0°C) 13,5955 e/cm?; uucao
ABoraapo 6,02322- 10% xmor6—1,

ABCOJIIOTHASl .M OTHOCMTENBHASI MOTPELLIHOCTH.
3SHAYALUME UMDPBI NPUBIIMIKEHHOIO 4YMUCRA,
NPUHLMN KPLISIOBA — BPALIMCA,

ITpu6ankeHHble 3HaYeHHs! BEJHYHH, MOJYYeHHbIE B TMPO-
1ecce cueTa, UI3MepeHHUs WJIH BBIYHUCIEHHUS, MOTYT GLITH Hail-
JIeHbl C Pa3/IUYHON TOYHOCTBIO.

KonuuecTBeHHON XapaKTepPHCTHKOH TOYHOCTH OOBLIYHO fB-
JISIeTCSl YKa3aHUe MOTPELIHOCTH NPUOIHKEHHOr0 4YHcaa,

PaccMorpuM npexpae Bcero nmnoHsitHe 06 a6GCcoMOTHON
NOI'PEIHOCTH.

- AG6coaroTHOU noepewHoCTI0 NPUGIHKEHHOTO YHC/A Ha-
3bIBaeTCsl PasHOCTb MEXAY TOYHBIM 3HAaUeHHEM 4YHC/Ia X H
ero npHOGJHXeHHbBIM 3HAUeHHEM a.

IIpn a<x aGconoTHAsA MOTPELIHOCTb X—@ TOJIOXKHTENb-
Ha U NPH a>x — OTPHUATENbHA.

B GonbmWHCTBE cjyyaeB TOYHOe 3HaueHWe UHCAA X
6uiBaeT HeusBecTHO. Ilo3TOMy yalile MOMBL3YIOTCA MOHATHEM
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epanuybl abcoAOTHOU NOePewHOCTY, YAOBJeTBopsioueli He-
paBeHCTBY:
|lx—a|<Aa.

I[Tpumep. Yucno 13,6 nonyyeHo OKpyrieHHeM ¢ Mo-
npaBkoi. TouHoe 3HaueHHe uHC/Ia HEH3BECTHO, COHAKO CO-
BEpIIEHHO O4YeBHAHO, 4YTO abCOJIIOTHAsA MOrPeLHOCTh He
npesnimaer 0,05 (uHaue He O6blIO 6bl OKPYIJIeHHs C TMO-
npaskoit). CienoBaTesabHO, rpaHuueli aGCOMOTHOM norperi-
HOCTH MOXHO cyuTatbh yucao 0,05. 3amuceiBaloT 3TO Tak:
13,6(=£0,05).

CKOOKH, B KOTOPBIX 3aKJ/I04al0T yKasaHHble FPaHULBI ab-
COJIIOTHOH MOFPELIHOCTH, YacTO OMYCKAlT, TaK 4TO 3aMHCh
13,6+0,05 osHauaer To Xe camoe.

B aTHX 3amucsx ABOMHOH 3HAaK * O3Hauyaer, 4YTO OTKJO-
HeHHe NPUOIHIKEHHOTO YHCJIa OT TOYHOTO BO3MOXKHO B 06e
CTOPOHBI.

B Ta6auuax uyucnoBble 3HaueHHs TpHUBENEHb 6e3 yKa-
3aHHsi MOCPEUIHOCTH, HO TaK KaK 3TH YHCJAa OKPYIJIEHBI ¢
nonpaBKOH, TO rpaHuua aGCOJIOTHOH MOrpemHOCTH KaX-
Joro Tab/HYHOrO 3HauyeHHs] pPaBHa TMOJIOBHHe eJHHHLLl IO-
cJle/lHEero paspsna.

ITpumepwl. ITnorhocTs Menu paBHa 8,9(+0,05) e/cm3;
TemJioTa cropauua cnupra paBHa 30(=x0,5) Mox/ke;
tg 30°=0,5774 (£0,00005).

B xavecrse rpanuub a6COMOTHOM MOrpemHocTH Gepyr
N0 BO3MOXKHOCTH MeHbliee uHuco. [Tpumep. Ilpu usmepenun
AJUHBl OTpPe3Ka Mbl yOenu/uch, 4TO OIMGKa, NOMylleHHas
HaMu, He npesbiwaer 0,5 cu, HO TeM 6o/jiee OHa He MpeBbl-
waer | uam 5 cm. Kaxgoe U3 3THX uMcen MOXeT CUHTATH-
csi rpaHduedl aGCoJIOTHOA HOTPENIHOCTH; OAHAKO HYXKHO
yKa3plBaTb HaHMEHbLIYIO H3 HHX, TaK Kak, YeM MeHblue rpa-
HHUA a6COJIIOTHOM TOTrPeIIHOCTH, TeM TOYHee BbIPaXKaercs
NpHONHIKEHHOe 3HAueHHe 4Hcaa.

Ans ynpouleHus TEPMHHOJOTHM TPaHULY a6COMIOTHOR
NOrpellHOCTH B JAajbHeHlleM Mbl GymeM HHOrJa Ha3blBaTb
aGCoJIIOTHOA MOTPENIHOCTbIO HJIM  NPOCTO TOTPEelIHOCTHIO,

Ha npakTHKe 4acTO NMPHUMEHSIOT BbIPa’KEHHsI THMA: «C
TO4YHOCTBIO 110 0,01», «c TOYHOCTBIO 4O CAHTHMETpPa» M T. M.
[Tpy 3TOM 06bluHO HMeOT B BHAY, 4TO a6COMIOTHARH MO-
TPelIHOCTb COOTBETCTBEHHO paBHa 0,01; 1 cm u 1. o

Ornocurenonas nozpewrocTs.  AGCOMOTHYIO morpelu-
HOCTb MPHUMEHSIOT [J1s1 CPaBHEKHS! TOYHOCTH MPHOGJIHKEHHBIX
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3HaueHMHl BeJHMYHH OJIHOTO MOPSAKa H OAHGH pa3MepHOCTH.
Ecny uucsa uMeloT pa3iHuHBHIA NMOPANOK, TO AJA Cparke-
HHSI MUX TOYHOCTH NOHSITHE aGCOJIIOTHOH MOTrPEUIHOCTH OKa-
3bIBaeTCH HeA0CTaTOUHBIM.

Hanpumep, 3HaueHHe TOKa B TepBOfA Jammnouxe
1(%£0,5) a, a Bo BTOpoit — 10(+0,5) a. AGconioTHEIE MNO-
T'PeLIHOCTH OOOMX YHCesJ OIHHaKOBbI, OJHAKO COBEpPIIEHHO
OueBHIHO, uTO mnorpemHoctb 0,5 a npu 3HaueHUHW TOKa
1 a — Beniuka — 509, wu3MepsieMOofi BeJIMUHMHBI, AR TOKa
xe 10 a norpewnocts 0,5 a cocrasasier auib 59%.

CoBepllIeHHO HEMPHrofHO MOHATHe abcoJIOTHGH Morpeul-
HOCTH [J/1f1 CPaBHEHHUS TOYHOCTH 3HAYEHH! BENHYHMH C HEOdHU-
HakoBo# pasmepHocTblo. Jleno B TOM, yTO abcosOTHARA MO-
TPEeLIHOCTh MIBJSIETCA BEJHYMHOA HMEHOBAaHHOH, U MO3TOMY
6ecCcMBICJIEHHO CTaBHTb BONMPOC O TOM, HamnpHMEpP, KaKoe
H3MepeHHe Gojiee TOYHOE: M3MepeHHe NJIMHB C TOYHOCTHIO
10 1 cm unu u3MepeHHe Macchl ¢ TOYHOCTbIO a0 1 e.

Ias cpaBHeHHS TOYHOCTH JMIOGLIX NPHOJUIKEHHBIX YH-
ceJl MPHMEHSIOT MOHATHE OTHOCHTENLHON MOTpeIHOCTH, TOY-
Hee — IPaHHIBl OTHOCHTENBHOH MOrPeUIHOCTH.

OTHOCUTEAbHOL NOZPeHOCTbI0 Ha3bIBAlOT OTHOLIEHHE
a6COMIIOTHOM MOTPEeUIHOCTH NMPHOGJAHIKEHHOro YHcjla K camo-
My uncay. TakuMm o6pa3oM, OTHOCHTE/NbHas MOTPeLIHOCTb

_ba

a

rae a — npuOJHKEeHHOe 3HaueHHe 4YHcJa.
HMHorna 3a OTHOCHTENBHYIO MNOTPEIlHOCTh NPHHUMAIOT
OTHOIIeHHe ab6COJIIOTHON MOrPeIHOCTH K TOYHOMY 3Haue-

Aa
HHUIO 4yHCJja: 3=7.T3K KakK YyHCJja @ H X MaJo OT/JIHYAIOTCA

Apyr OT ApYra, TO MPaKTHYECKH pasjHuHe B ONpeaeseHHsX
OTHOCHTEJIbHOM TOTPEIIHOCTH He CYLLEeCTBEHHO.

Kak oTHOmeHHE ONHOPOJAHHIX BEJHYHH, OTHOCHTE/b-
fas TOrPeIHOCTb — OTBJeYeHHOoe YHca0. OTHOCHTEeNbHYIO
MOrpeIlHOCTh YacCTO BbIPAXKAlOT B NMpPOLEHTax:

=22 1009%.

a

ITpumep. B naGoparopHoii paGore mo ompeaeseHHIO
YCKODEHHSI  CHJIBl  TAXKECTH ,yYYEHHK [OJYYH] pe3yJbTar:
g=1005 cm/cex?,
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: CpaBHHM 3TO YHCJIO € TaGJHUYHBIM:

3 dg _ 1005981
T g 1005

-100% =~2,4% .

TakuM o06pa3oM, OTHOCHTE/JbHAsi MOrPEINHOCTb YHC/aa
1005 cm/cex? paBHa 2,4%.

[Tonb3ayeMcst ciyuaem cKasaTh, YTO CpPaBHHMBAaTb NOJY-
YeHHBIH pe3yabTaT ¢ TaG/JUYHBIM BIIOJHE AONYCTHMO, OfHa-
KO OlIeHHBaTh KayeCTBO paboTHl yuyalluuxcs Ha Tako#l OCHO-
Be GblI0 Gbl MPHHIUNHAJBHO HENpaBHJbHO, BCIEACTBHE pas-
JUYHSA B YCJOBHSIX M3MepeHHs.

3rauawue yugpor npubausenrHoeo 4ucaa. B Kuure
B. M. Bpaauca maHO Takoe ompejejeHHe 3HaYallux uudp:
«3HayaumlUMH IHbpaMU 4YHCIa Ha3bIBAIOTC BCe ero -
pBI, KpOMe HyJefl, CTOSILIINX JieBee NMepBOH, OTJIHYHOH OT HY-
Jsl, UHGPbI, U HyJeH, CTOSIUHX B KOHIE YHC/a, €CJHH OHH
CTOSIT B3aMeH HEeHM3BECTHBIX HJH OTODOLIEHHBIX Hudp»l.

[IpuMepnl. 1. DIeKTPOXUMHUECKH! SKBHBAJEHT BOLOPO-
na — 0,01045 me/x. B 3TOM uncne yeTbipe 3Hayaulle HUQPHI.

2. Tennora cropanus apoB — 2500 xxaa/ke. Ecau 310
4HCJI0 3a1aHO € TOYHOCTBIO O COTEH, TO /IBa HYJ/il — He3Ha-
amue (MOCTaBJEHB B3aMeH HEH3BECTHHIX LHPP).

3. YnenbHoe conpoTtuBienne uuaka — 0,060 om - MM2/M
STO 4MC/I0 3aJaHO C TOYHOCTBIO O THICAYHBIX, MO3TOMY MO-
CJeIHHH HYJb 3HauallHii; B YHCJIEe — ABe 3Haualive uudpol.

OTMeTHM, YTO HYJb, 3aNHCAaHHbLIH B KOHIE AECATHUHON
apo6u,— Bceraa 3Havauias nudpa (MHaue 3TOT HYJb MpoO-
cro ne nucanu 6s1). Tak, B uucne 20,40 m, nosyueHHOM B
pe3yJabTaTe M3MepeHHsl C TOYHOCTbIO IO CAHTHMEPOB,— ue-
Thipe -3Hayalue Upu. [Ipu 3TOM BaxHO 06pPaTUTL BHU-
MaHue Ha To, uto paBeHctBO 20,40 M=20,4 M, Ge3yc/0BHO,
NpaBHJ/IbHOE [JIST TOYHBIX YHCEJ, He SIBJSieTCS NPaBHJIbHBIM
oas uucen npubamxenuoix. Ieso B ToMm, yTto umcic 20,4
(untaetrcs 20 uenablXx H 4 AecATHIX) 3a7aHO C TOUHOCTBIO 10
necathix, a yncao 20,40 (uuraetrcsa 20 nenanix u 40 corbix) —
C TOYHOCTBIO JO COTHIX.
~ [lpuBeneHHOe paBeHCTBO sIBJsieTCs NPHUMepPOM Xapakrep-
HON OWHOGKHM yyallUXCs, CKJIOHHBIX B PAle CjlyuyaeB NpHMe-
HATb H3BECTHblE UM CBOMCTBA TOYHBIX YHCesJ K yucJgaM Mpl-
GJI>KEeHHbBIM. /

—

!'B. M. Bpaguc. Cpeactsa u cnocoGbl 3/1€MEHTapPHBHIX BBLIYHC-
JseHuft. Yunenrus, 1954,
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PaccMoTpum Tenepb meJioe MPUONHMKEHHOE 4HCIOf €
nyasamMu cnpasa. [Ipu onpenesieHnd KOJM4eCTB.d 3Havauux
nudp 3TOT caydall — Haubosee CAOXKHHIH, TaK KaK HYJab B
KOHLE LeJOro uucna MoxKeT OBITb B .ONNHX CAyuasx 3Ha-
yauleii uu¢poH, B ApYyrux — HesHayalled.

Hanpumep, uncno 3500, 3ananHoe ¢ TOYHOCTbIO [0 €1H-
HMI1I, UMeeT yeTblpe 3Hayaulue uudpsl. Ecau ke 10 xe yHe-
JIO 3alaHO0 C TOYHOCTbIO IO COTEH, TO HYJH cnpaBa He Oy-
LyT 3HaualumMy uMdpamy, u yucao 3500 6yner UMeTb Bcero
IBe 3HayaliHe UHGPHI.

Bosee Toro, Bo3MoxeH U Takoi cayuafi, Koria B oHOM
1 TOM 2Ke LeJOM YHCJe HEKOTODble HYJH ClipaBa fBJSIOTCS
3HayaUlMMH, a HeKoTopble — HeT, Hampumep, B 3HaueHHR
ckopocti cBera ¢=300000 km/cex mnepBble TpH LHGPH
(3,0,0) — sHauvaiue; nocnegHue TpU (HYJH) — He3Haua-
une. Ileno B TOM, uTO 6Oslee TOYHO CKOPOCTb CBETa paBHa
299793 km/cek, uTo nocse OKPYIVIeHHs 10 Thicsiu 299 793 =
~300000 naer morpemHOCTb, NPUGJIMKEHHO PAEBHYIO
200 km/cek.

Kak ke 3anuchiBaTb HesHaualive Hynu? Hesnawamue
HYJH B KOHIle [EJOro NPHGJHIKEHHOro YHcjla MOXKHO OfT-
MeuaTb KaKUM-HHOYIb 3HaKOM, XoTd Gbl TakuMm ~ . Hanpu-
Mep, B uyucje 800 mepBbi HYJb — 3HaYauHil, BTOPOH —

He3Hayauluf L.

Jlyume BOOG1LE He 3aNHChIBaTh He3HavallluX Hy.neu Has
STOr0 CYUECTBYIOT ABa crocoba:

1) Ilepexon kK KpaTHbIM enuHunaM usmeperus. Hampu-
mep, Bmecto 92 800 I' 6ynem nucatb 92,8 k. Ha stom xe

npHeMe OCHOBaHa W TaKas 4acTO MNpHMeHsieMasl 3aluch:
300000 xkm/cex=300 ThiC. KM/Cek.

2) 3aMeHa He3HaualluxXx HyJell MHoxHTesem 107, rae
NoKasaTe/b CTENEHH N MOXET ObIThb MOJOXHUTENbHBIM H OT-
pHLATeNbHBIM LeJbIM YHCIOM. Tak, HanmpuMep, ecaH YHC/IO
1570 000 uMeer ueThipe 3Hauauiue HUPPH, YCJIOBHMCS 3a-
nuceiBaTh ero Tak: 1570000=1570-108, umm 1570 000=
=1,570-108. Tlocnemnsis ¢opma 3amucH, Korja sansras
TocTaB/ieHa MocJe MmepBof cjeBa 3Hauauiell LUGPHl, Ha3bl-
BaeTCsl HOPMaAbHOU W SBJsIETCS NPeANOUTHTENbHOH.

! [Ipumenenue YKa3aHHOTO YCJIOBHOTO OGo3HaueHusi ( ~) ana He-
8HauauluXx Hysefi He siBasercs OOILENPHHATHIM, HO, MO MHEHUIO aBTO-
poB, BBejeHHe €ro Oba0 Om uenecoobpasHo,
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"IMpumeps: mnroTHocTs Bosayxa 0,00129 elemd=
=1,29.10-% - elcm3; cropocTb CBeTa B  BaKyywme
300 000 xm/cex=3,00- 105 xm/cex.

[lpuBenem ewe psii NpHMePOB (GHU3HUECKHX BENHYHH,
3anuCcaHHbIX B HOpMaJbHOH ¢opme:,

Macca 3eMIH . . . . . . . . . . .598.102¢ go;
yucno Papagea . . . . . 9,65-107 K/KZ JK8;
4yucao ABOrazpo . . . . . 6,02.1028 ICMO/lb—l‘
3apsal 3JEKTPOHA . . 1,6-10 —19¢.

PaccmoTpeHHble cnoco6bl MO3BOJAIOT, KaK NMPaBHJIO, OT-
KasaTbCsi OT 3aNHUCH He3HayalUluX HyJedl B KOHIe MesablX
npuGAMKEHHBIX YHCEJ; €CJIH JKe HYJIH COXPaHEeHHl, ClefyeT
cyuuTaTh MX 3HayaluMH. B penxkux uck/oueHusix Oynem
NPUMEHAATh 3HAaYOK ~, O KOTOPOM TlOBOPHJIOCH BHIILE,

Beprbole u cOMHUTeAbHble YUPPbL NPUBAUNCEHHO20 HUC-
sa. PaccMoTpuM KiaccH(pHKaUMIO 3Hayamux nudp npH-
6JIMKEeHHOr0 YHCJa, Urpalollyl0 BaXKHYIO POJb B BBIYHCIE-
HHUSIX MO MeTody fojcueTra HP.

Ecnu aGcomorHasi MOrpeiiHoCTb NMPUOJHKEHHOrO uucaa
He TMpeBbIIIAET IMOJOBUHBI E€NMHHUIBI MOCJEIHEro paspsia,
TO BCe 3Havauide HHUGPLI NPUGJHMKEHHOTO YHCIa Ha3blBaIOT
B8EepHBLIMU.,

OueBuaHO, BepHbIMH OYAYT Bce 3Hauallde Uudpb NpH-
GIMKEHHOr0 YHcsa, NOJYYEeHHOTO B pe3y/bTaTe OKPYIJeHHd
¢ 1IONpaBKoOM.

Hanpumep, nnotnocts ptytu 13,5955 e/cmd. Oxkpyriaum
yucao no 13,60 e/cm3. Bee uudpsl uucna 13,60 BepHbI, Tak
Kak a0OcoJIloTHasi TOrpellHOCTb OKpyrieHuss A=13,60—
—13,5955=0,0045 (2/cm3), uro meHbue 0,005.

ITo Toi e NPHYMHE MOXKHO CKa3aTh, YTO BO BceX Tal-
JULax YHcJa 3amnucaHbl BEPHBIMH LHGPaMH.

ITpu u3MepeHHSX HEPEAKO MOJYYAlOT YMCIA, BCe 3HA-
yalye uudpbl KOTOPHIX BepHbl. Hanpumep, npu usMepeHuu
JUIMHBl CTEPXKHS JUHEHKOH ¢ ueHo# mesneHusi 1 mm abcosior-
Hasi norpemiHoctb He mnpesblwaer 0,5 mm. Ilostomy B pe-
3ysbTaTe u3MepeHusi — 56(+0,5) mm—oGe uHdPH BepHbIE.

B To Xe BpeMs npH H3MepeHUsX, U OCOGEHHO MpPH BHI-
YHC/IEHUSIX, Pe3yJbTaT MOXeT HMETb MOrPellHOCTb, MpeBhl-
WIAIOILY0 [OJIOBHHY eAMHHIBI MocjaefHero paspsina. Ha-
npHMep, NMPH H3MEPEHHH CHJBl TPeHHs AMHamMoMmeTpoMm Da-
KVIIHHCKOrOo ¢ neHoH deneHus 10 I' mosyueH pesynabrar
120(=*5) I'. Hucdpa 0 B uucne 120 He siBAsieTCS BEPHOH, TaK
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Kak a6conTHas norpeirHocTh 6Goabule 0,5 — MONOBUHH
eJUHHIbl TocnenHero paspsiaa. [IpHHATO rOBOpUTH, 4TO B
NOACOHLIX cayyasx nocaefHasd uudpa npubAHKEHHOrO 4uC-
Jla — COMHUTE/bHAS.

Wrak, eciu B npuGJHKEHHOM HHC/e Bce 3Hayauue nud-
pBl, KpOMe MocJieHel, SBJASIOTCS BepHbBIMH, HO aGCOMIOTHAA
NOTPellHOCTh YHUCJA MPEeBLILIAET MOJACBHHY eJHHHLbI MO-
cleflHero paspsiia, To uMdpa 3TOro paspsila HasbiBaercs
COMHUTEAbHOU,

I[Tpuwmep: x=753(%0,2). 3necs uudps 7,5 — BepHble,
uudpa 3 — comuurenvnas (A>0,05).

['oBopst 06 aGcoJslOTHO!N MoOrpemHocTH yucaa 75,3, pas-
Ho#t 0,2, umeloT B BHUAY (haKTHUeCKM FpaHHLy abCOJIOTHOH
norpeiiHoctd. B pgefictButenbHocTH abcosoTHasi morpei-
HOCTb yucsaa 75,3 mMoxer 6biTh MeHblie 0,2. Bosee Toro, mMo-
)KeT GbITb JO0Ka3aHO, YTO MPU H3MEPEHHSAX W BLIYHUCIEHHUAX
MaJsble 3HaYeHHs NorpeliHocTH Gosiee BeposiTHBI, 4eM 60JIb-
iwxe. UMeHHO mO3TOMY B NpPUOG/IMXKEHHOM YHMCJIE COXPaHSIOT
OHY COMHHTENbHYIO nudpy.

OcHOBHOe NpaBHJIO 3aNHCH NPHONHKEHHBIX UYHCEJ, KO-
TOpPOe CJYKHT TeopeTHueCKUM 0GOCHOBaHHEM Lenecoobpas-
HOCTH COXDaHEHHs COMHUTEJbHOH UMPPB, ObJIO BrHEpBble
chopmyaupoBaio A. H. KpblloBbIM W H3BECTHO mojx Ha-
3BaHueM npunyuna Kpoirosa:

«PesysbTaT BCSAKOro BBIUHCJEHHS M H3MepeHUs BbIpa-
’KaeTcsl YHCJOM. YCJIOBHMCS MHCAThb 5TH YHCAA TakK, 4TOOL!
[0 CaMOMY HX HauepTaHHIO MOXHO OblJIO CYAHTb O CTeNeHH
TOYHOCTH; JJIS1 3TOTO CTOMT TOJBKO NMPHHATH 3a NMPaBH/IO NU-
caThb YHCJO TakK, uToGbl B HEM BCe 3Haualue UHGPPBH, KPpOMe
nocsaenHel, GblIM BepHB M JHIIb NOCAeAHAs UHbpa Oblaa
6nl COMHHTE/JbHA M NMPH 3TOM He Gojiee KakK Ha ONHY enu-
HHILY». )

[IpunsiB 3TO MpaBHJIO 32 OCHOBY, 3aME€THM, YTO CTPOTroOe
caenoBanye npuHuMny KpelioBa BbI3bIBaeT psia TPyXHOCTefl.

ITpunuun KpolnoBa Bcerna moxer OblTh co6Jsi0feH Mpu
okpyraenuu yuces. Ilpu m060M OKpyrieHuH (a He TOJNBKO
pH OKpPYIVIEHHH ¢ monpaBKoi) abcosioTHast MOrpeLIHOCTb
ne 6yaer MpeBHIIATh eJHHHLBI NOCJefHero paspsana. Ha-
npuMep, NpH OKPYIJeHHH ¢ H3OLITKOM 2,453~2,46 abcomoT-
nas norpemnoctb paBHa 0,007, uto menbwe 0,01, u uncao
2,46 3amucaHO B MOJHOM COOTBETCTBHH ¢ Tpunuunom Kpoi-
JIOBA.

[punuun Kpbiiosa B NpHBeJeHHOH Bbillie (GOPMYJAHPOB-
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ke cobaiojgaeTcsi B GOJNBIIMHCTBE CJayyaeB NpH Henocpel-
cTBeHHBIX n3MepeHusx. (Bompoc o morpewHocTsx uamepe-
HMil moapo6HO paccMorpeH B raase I[II.)

[1pyu BBIUHCAEHUAX C NPUONHIKEHHBIMH YHCIAMH COGJIIO=
cty npuauun KpblioBa BO BCeX clyuasix, K COXKaJleHHIO, He-
BO3MOXKHO, TaK Kak, HaNpuMep, yxe cymMMma Tpex cJjarae-
MblX, [aHHBIX KaXJ0e C TOYHOCTbIO [0 LeNblX, TO eCTb
HMelolnx a6CoJIOTHble MOrpellHocTH MeHbwne 0,5, MoxeT
uMeTb aGcosioTHYy0 morpeuiHoctb ao 0,5+3=1,5,

HyxHo, ofHakKo, ¥MeTb B BHAY, UTO B PAaCCMOTPEHHOM
npumepe uucao 1,5 sBasietcs rpaHuueii a6GcoMOTHON Mo-
rpemwHocTH cyMMbl, Cama a6GcoJiloTHAs MOTPEIlHOCTb B M10-
naBJsiolleM GOJNBIIMHCTBE cJyuaeB OyAeT 3HAaYUTEJbHO
MeHblle cBoell npefenabHof Beanuunbel. [logo6Hoe o6cros-
TeJIbCTBO HMEET MeCTO M NPH APYrux AeHCTBUAX € MpHOJH-
JKEHHBIMH YHCJTaMH.

HWmenno noaromy B. M. Bpaauc npeasnoxua mnoJsb3o-
BaTbcsl npuHuunom KpbiloBa co C/aelyiOLUM YTOYHEHHEM:
COMHHUTeNbHYIO IU(PY COXPAHSAIOT U B TOM cCjayuae, KOrja
MOTPelIHOCTh YHMCJaa MPeBOCXOAUT EeAMHHULY MOCJ_IHEro
paspsiia, HO NpPH 3TOM MaJjble 3HaueHUs MorpewHoctu 6o-
Jlee BEPOSITHBI, ueM GoJbliHe.

C rtaxkuMm yTtouHeHueM npuHuun KpblioBa nonyaun Ha-
sBanue npunyuna Kpoirosa—BEpaduca.

Takum o6pasom, B yucae, 3aMHCAHHOM WO OPHHIHKNY
KpoiioBa—bpannca, a6conoTHast NorpeniHocTb MOMXET KO-
crurath 2—3 eIMHHL MNOcCJaelHero paspsjaa (a HHOraa MpH-
HUMaTh W OOJblIMe 3HAayeHHs), €CJAH TOJbKO [0Ka3aHo,
4TO MaJible 3HaueHHss abCOJIIOTHOH MOorpewHocTH GoJiee Be-
posATHB], 4eM GoJblline.

[1pennoxenuniit B, M. Bpaaucom BeposTHOCTHBLIA moA-
X04 K ¢opmyaupoBke nmpuHuuna KpelnmoBa mmeer 6oJblioe
33ayeHHe KaK B OOOCHOBaHHMH MpaBHJ MoOAcueTa uudp, Tak
M B NpPaKTHUECKOM HX MPHMEHEHHH.

Bce undpbl npu6aHKEHHOro yHucaa, caefylollue 3a Bep-
HBHIMM M OJHOH COMHHTEJNbHOH UHMPPOH, HA3BIBAIOT Hesep-
Hoimu. Hanpumep, B uncae 24,37 (*£1) uudpa 2 — BepHas,
uu¢ppa 4 — cOMHUTe/IbHAsA, a NocaefiHne 3 U 7 — HeBepHbIE
(ux He caenyer u nucatb). [To nmpunuuny Kpsinosa—bBpa-
[Kca 4YHCAO CJaedyeT 3amucaTh Tak: 24.

Kak BuAHM, yTOGH HMMeTb MpeACTaBJeHHe O XapakTepe

uupp npUOMHKEHHOrO yHucaa, AOCTATOUYHO 3HATH MOrpeLl-
HOCTb 3TOrO YHCJA.
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OcTaHOBHMCA elle Ha OXHOM cnoco6e OLEHKH TOYHOCTH NPHOJH-
JKEHHOTO YHCJIA, KOTODBHII MPHMEHSIOT mpH 06paGoTKe pe3yJbTaTOB H3-
MepeHHH, a TakXKe JJs o0OOCHOBaHMS npaBua noacyera uudp. Peus
HaeT o0 OLEeHKe TOYHOCTH C TOMOILBIO CpelHedl KBajpaTHYecKod mo-
FPELIHOCTH.

Ilycte B pesyJjbTaTe HEKOTOPOrO H3MEpEHHsl HJIH BBIYUCJEHHs IO-
Jy4eHO NpHOGJHKEHHOe YHCIO a(=*Aa), npuyeM H3BECTHO, 4YTO JioGbie
3HayeHHs1 aGCOJIIOTHON MOTPelIHOCTH M3 NMpoMexyTka [—Aa, Aa] onuna-
KOBO BeDOSITHHI.

Tak kak Bce 3HaueHHs MNOTPElIHOCTH MEPEYHCHHTb HEBO3MOXKHO,
BhiGepeM TMPOHM3BOJbHOE HATypasbHOE YHCIO N H PAcCMOTPHM TaKue
3Ha4YeHHs1 aGCOJIIOTHOH NOrPEeIIHOCTH:

Aa 24a n—1)Aa
0 4+ x5 e £ (—7)—; +Aa. 1)
Jssi XxapaKTepHCTHKH TOYHOCTH NPHOIHMKEHHOTO YHCJIA @ PaccMoT-
puM cpenHee apudMeTHuecKoe KBaapaToB uyucen psaga (1). dtum ca-
MbIM MBbl KaK Gbl npHujaeM GoOJbIIHI «Bec» GOJBIIMM MOTpeIIHOCTAM. Tak
kaK B cTpoke (1) 2n+1 uucen, To cpeiHee apH(dMeTHUecKoe KBajapa-
TOB PaBHO:

02+2(%)2 oet2(dap 2AapP(124 24 - 4n?)
onrl = n2(2n+1)

YTo6H NOJIYYHTDb TY e pa3MEpHOCTb, KakKyl HMeeT BeJIHYHHA a,
H3BJIEKaeM KBallpaTHblﬁ KOpEeHb:

Ad/;V 1°4294.-.4n? . (2)
n -

2n+1

Ho a6comoTHasi mOrpemHoOCTb 4YHCJAa @  MOXKET NPHHHMaTh He
TOJbKO 3HaueHHs (1), HO u Jno6Gble 3HRueHHs Mexay —Aa u Aa. Tlo-
3TOMY B KauecTBe XapaKTePHCTHKH TOYHOCTH YHCJA @ NPHHUMAIOT mpe-
Nen BhipaxeHus (2):

mim sl 2 )/ B

n—sc n 2n+1

[TosyueHHOe 4YHC/IO G M Ha3bIBAIOT €pefHell KBaJApaTHYECKOHA mo-
rPelIHOCTbI0 YHCIA 4.

[nsi BbIYMC/IEHHS G NPHMeHHM (GOpMYJy CyMMB KBaJApaToB MOCJe-
JloBaTe/NbHbIX YHCEN HaTypaJbHOro psja:

149 p ... g pr EDCAEY)
o .
-Toraa B L B
o=lim 27 V nn+DCnE) _Ag)/ 3 fim ]/z_ﬂ=
Boe N 6(2n+1) o =

Aa}/2 “m ‘/-1+__= —

u Aa
G="7=.
Tak, ]/ 3
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Kak BHIMM, CpelHAs KBAaApaTHYecKas MOTPENIHOCTh uncna a By 3
pa3 MeHbnle a6CO/IOTHOM NOTPeIHOCTH Aa,

Posb cpenHeili kBafipaTHYeCcKOM MOrPELIHOCTH XOPOWIO BbIsICHAETCA
Ha TakOM MpHMepe.

IMycte B pe3y.ibTaTe HEKOTOPOro H3MepeHHs] HJIH BbIYHCJEHHS MO-
JNy4eHo yucao a=278, npuueM abcoslOTHAs NOTPELIHOCTb PaBHa
Aa=1,5. Tak kak a6co/OTHasi MOrPElHOCTh GoJibllle eXHHHIb, TO Hud«
pa 8 B 5TOM uHcJe coMHHTeabHa, ONHAKO ONHY COMHHTe/bHYIO UHPY B
NPHOJHKEHHOM YHCJe Henecoo6pa3Ho coxpaHHTb. OGBACHAETCS 3TO TeM,
UTO CpeJHAs KBaJpaTHuecKas MOrpPelIHOCTb MEeHbIIe eIHHHIIH:

1,5
]7? ~ 0,87).

B TO BpeMs, Kak BeJHYHHa aGCOMIOTHOA NOTPEIIHOCTH YYHTHI-
BaeT TOJbKO HauOoJsiee He6GJaronpusATHLIA caydyafi, KOrga NOTPELHOCTDb
NpHHUMAaeT MaKCHMaJbHOoe 3HayeHHe, OlleHKa TOYHOCTH C MOMOLIbIO Cpef-
Hefi KBaApaTHYECKOH MOTPeIIHOCTH JaeT BO3MOMKHOCTb NPHHSITb BO BHH-
MaHHe, YTO 3HaY€HHA MOrPelIHOCTH, GJH3KHe K MaKCHMAaJbHOM, BCTpes
YaloTCs Ha NPaKTHKE CPaBHHTENIBHO DeiKo.

Kak Mbl yBHAMM HHXKe, MOHSTHe CpelHeAd KBaJpaTHUECKON morpell-
HOCTH TPHUMEHSIOT AN OGOCHOBAHMSA ‘MpaBHJ NojacyeTa uudp. IIpu 3ToM;
ucnoab3yloT npuHuun KpeiioBa—Bpanuca co crepyomuM yTOYHeHHEM?
nHdpa NPUONHKEHHOTO YHC/IA CUHTAETCA COMHHUTEJbHOM, ecsH CpelHss
KBaJpaTHYeCKas MOrpellHOCTh He MpeBHIaeT eIHHHIB COOTBETCTBYIO-
umero paspsza.

(5=

Mertoanueckne s3amevanusa. l. Tepmuu «rou-
HOCTb» YacCTO TNPAaBUJBHO MNPUMEHSIOT [/ KayeCTBEHHOM
XapaKTEPUCTHKH DPEe3YJbTATOB BLIUUCJAEHHA HWIH H3MepeHHH.
HanpuMep, «TOUHOCTb U3MepeHUS AJUHB MUKPOMETPOM BHI-
ule, 4eM WTAHTEHIHPKYJIEM>»,

¥MecTHO roBOpHUTb, uTO uHcao 9,81 3anucaHo ¢ TOYHO-
CThIO O COTHIX, 4Mca0 9,8 — ¢ TOYHOCTbLIO OO MAECATHX, a
uncio 10 — ¢ TOYHOCTBIO 10 eAMHHI, 4TO uyucao 9,81 TouHee
yucsaa 9,8 u 1. A

[TpaBusbHBl BHIpaXKEHUS: PACCTOSIHHE MEXIY ABYMS ro-
poaaMH H3MepSIOT C TOYHOCTBbIO [0 KHJIOMeTpa; TeMmepa-
TYPY MEIHUHHCKHM TEPMOMETPOM — C TOUHOCTbIO O jecs-
THIX foJefl rpagyca u T. I.

B npuBemeHHbx nmpumepax peub He uaer o6 abcoJior-
HOH TMOrpellHOCTH YMCeJ; 31ecb TFOBOPHTCA O paspsaie, B
KOTOPOM HaxOAMTCS MOcJefHsa uHdpa KaxIOro yucia.
[Tocnennee B KaKOH-TO Mepe TOXE MOXKET CJAYXHTb Xapak-
TEPUCTHKON TOUHOCTH.

2. Vi3 BomnpocoB, H3/I0XKEHHBIX B 3TOM naparpade, npo-
rpamMma apu@MeTukH NpelycMaTpPUBAeT H3ydeHHe MOrpein-
HOCTH W 3Hayalux uudp. 3HaKOMATCA yyaulHecss Takxke C
NOHATHSIMH BEPHOW W COMHHTEJLHOH LHQPHI.
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Yuuremo ¢u3MKn uenecoo6pa3HO HANOMHHTH OInpele-
JIeHHE 3THX NOHATHH, NOKa3aTb NPUMeHeHHWe WX Ha (u3Hue-
CKOM MaTepHaie,

Mayuenue npunununa KpblnoBa He apnasiercs o6si3aTelib-
HBIM, HO y4YallMMCS CJeAyeT HMeTb INpeJCTaBJieHle O TOM,
UTO NOCNelHsAss 3Hauyallas uudpa npROJHKEHHOro 4YHCAA
MOXeT ObITb COMHHTEJbHOM.

Ynpamuenun

7. Yucno 1376 okpyrmerno mo 1400. HafiTu a6COMIOTHYIO H OTHOCH-
TeJbHYIO MOI'PELIHOCTH OKPYIJIEHHS.

8. B mkone 728 ywamuxca. 1o uucao okpyrauau o 700. Hait-
TH a6COJIIOTHYIO M OTHOCHTEJBHYIO MOTPEIIHOCTH OKPYIJIEHHUs,

9. TabinuHoe 3HaueHWe MJIOTHOCTH 3on0Ta 19,3 2/cm3. Haiitu a6-
COJIIOTHYIO H OTHOCHTEJIbHYIO MOTPENIHOCTH YHC/a.

10. Yckopenne cuibl Taxectd g=9.81 m/cex?. HafiTh oTHOCHTeNb-
HYIO TOTpeuHocTh YHCAa.

11. PasMepn Gpycka 10X20X40 mm. AGconoTHas MOrPeIIHOCTD
Kaxjoro pasmepa =*+0,5 mm. KakoBa oTHocHTe/sbHasi MOTPEILHOCTb KaX-
Zl0or0 pasmepa?

12, CkopocTb cBeTa B Bakyyme 299792,5(0,4) Kkm/cex; cxopocTb
8ByKa B Bo3ayxe 331,63(%0,04) m/cex. UTo uamepeHo ¢ Gosbluefl Toy-
HOCTBIO?

13. JlnuHa oTpe3Ka MPH HU3MepeHHH C TOYHOCTBIO 10 NECATHIX HelH-
MeTpa paBHa |,8 Om, npH H3MepeHHH C TOYHOCTBIO 1O MHJUIMMeTpa —
180 mm. Bo ckonbko pa3 BTOpoe H3MepeHHe TOYHee MEPBOTO?

14, InotHoetp (2/cm?) Boawt — 1,00; cnupra — 0,80; mosoka — 1,03;
p'ry'm)— 13,60; rnuuepuna — 1,26. Ckoabko 3Hauawux UHdp B KaXaoM
yHcse? :

15. B naGope umetotcs rupu 500; 200; 200; 100 u 50 e. Kakue ny-
AM B 3THX 4YHCJIaX — 3Hayalllie HJH He3Hayaluue?

16. He u3MeHsia TOYHOCTH uylCeJ, 3anucaThb:

0 mu B caHTHMETpAX,
250 ma B nuTpax,
600 8 B KHJIOBONBTAX. .

17. OKpyrauTh claenywolive NPHOIHIKEHHble YHC/IA:

a) o aByx sHavawux uudp: 7,82; 7,98, 1,96, 1,00; 0,0302; 0,999.

6) Ilo tpex swavamux uudp: 87 856; 19995, 78,625, 0,006798;
0,1199. .

B) Ilo ueThipex 3Hauawux uudp: 60002 480; 87,99567; 0,000678078;
0,007800456; 0,00673987.

18. B cneayiouwux Yuc/ax NOCJAENHHA HyJb CNpaBa — He3Haual(Hi.
MyTeM nepexona K KpaTHHIM €NHHHIAM 3amucaTh TH yucja 6e3 HesHa-
yamux ugysaed: 200 cm; 1400 u, 1500 ma, 66 #, 220 6, 4500 ox.

19. B crepyomux uucjax Bce HyJaH cnpaBa HesHadamue. [lytem
nepexofia K KpaTHbIM €[HHHIAM H3MePeHMs 3anHcaTb uucia 6e3 He-
aHavamux HyJsed: 7800 dx, 9200000 Ox, 6 600000 om, 1120000 «xer.

20. Cienyiolie YHcaa BBIPa3HTE B OCHOBHBIX €IHHHUAX CUCTEMBI
CU u mojcuyuTaTth KOJMYECTBO He3Hayawux Hynei: 12 km; 0,050 xm?;
50.0 7; 1,60 Mn; 6,60 xs,
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21. Tensora cropauns (xxaa/ke) ropda -— 3600, cnupra — 7000, Gen«
auHa — 11 000. Yucna maHHl ¢ TOYHOCTbIO OO coTeH., CKoMbKo 3Haua-
upx oudp B KaxkAOM uHciae? 3amHcaTh YHCAa B HOpPManbHOR dopme.

22. 3anmucaTh B HOpMaJbHOR ¢opMe - chaepymoliye NPHOJHIKEHHbIE
yicna) maotHocTh (efemd) asora — 0,00125; renus — 0,00018; Bomopo-
na — 0,00009.

. 23. TloxasaHHs CUeTYHKA 9/MEKTPOIHEPTHH B Hayaje 4 B KOHLE
CPOKa H3MepeHHsSl c/leAyiollHe:

01247 ‘

Onna undpa cnpaBa — mecsiTble f0aH KHiaoBaTT-uaca, 1) Ckosbko 3Ha-
yamux UHPp B KaXKAOM uucie? Kakue M3 HHUX HABJAIOTCA BepHBLIMH?
2) OTBeTbTe Ha Te XKe BONPOCHl, €C/AH JecAThie IOMH KHJIOBATT-uaca
NPHHATO OTGpachHBaTh Ge3 OKpyrJeHHs.

24, [Toxkasateab mpesnomJeHHs GenanHa n=15014(+0,0001). Ckodb-
KO B 3TOM YHCJe BEPHHIX H COMHHTeNbHBIX HHP?

25, Yucao Papanes F=9,65-107 k/ke-3ks rnmeer aBbCOMIOTHYIO MO-
rpemHocte A=50+10® k/xe-3xk8. CKOJbKO B 3TOM 4YHC/JE BepHbIX H CO-
MHHTEJIBHBIX LHDP?

26. VamepHB CBOH pOCT, Y4eHHK 3anucas pesyabtar: 152 cm. Co-
OTBEeTCTBYeT JM 3anuch npuuuuny KpeutoBa—Bpaguca?

27, PesysbTaThi ABYX J/1a60paTOpPHBIX PaGoT ObLIM 3amHCaHbl Tak)

d=17,48(+0,2) I'jcm3,
k=0,322(4+0,01) m2/k.
3anucath peaysnbTaThl no npuHuuny Kpuitopa—Bpanuca.
28. Yucao 3000(=100) no npunuuny Kpeuosa—Bpaguca pas-

Hble YyueHHKH 3anucand Tak: 3,0-10% 3-10% 30-10%
BepHa Ju Kaspas u3 3THX sanuceir?

00720

v
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rnABA Il

MPUBAMIKEHHDBIE BbIYUCIIEHUSA
B 3AQAYAX MO DHU3MKE :

'§ 4. TP OCHOBHBIX METOAA MPUENMMKEHHbLIX BbIYWCNEHMA

Bbiuncnenuss ¢ npubaIHKEHHLIMH 44CJaMH, XOTA H OC-
HOBaHbl Ha OObIYHBLIX NPaBHAaX apU(PMETHKH, HMEIT CBOH
0COGEHHOCTH H COCTaBJSIOT NMO3TOMY IMpeiMeT OTAENbHOr9o
pasllena MaTeMaTHKH, WHOrAa Ha3blBaeMOro apH¢MeTHKOH
NpuONHAKEHHBIX BBIUHCJAEHUI. BbINONHUTE npubaHKeHHOE
BbIUHCJIEHHE — 3TO 3HAUWT HaWTH pe3yJbTaT BbIUHCJEHHS,
OLEHHUTb €T0 TOYHOCTb H TIPOBECTH OKpYIJeHHe pe3yJbTarta
B COOTBETCTBHH C €r0 TOYHOCTbIO.

VI3BeCTHH TPH OCHOBHLIX MeTORa NpPHOGJMKEHHBIX BbI-
yucaeHui:

MeTOA aBCOJIIOTHON M OTHOCHTEJNBbHOH MOrpeurHoctef;

METOA TpaHHIl;

MeTOA mojcuera uHD.

[lepBole nBa MeTo4a NO3BOJSIOT BBHIUKCAUTbL MOTperl«
HOCTb pe3yJbTaTa W [OTOMY HOCSIT Ha3BaHHE MeTOAOB
CTpOroro yuera norpemHocTefl. BbluncaeHHs no meronay
noacyera uudp, Kak Mbl YBHUAHMM HHXKe, He NpelycMaTpH-
BalOT HENOCPEACTBEHHOH OIleHKH MOTPELIHOCTH pe3yJabTarta.

PaccMOTpHM XapaKTEpHUCTHKY KaX<AOro MeToja.

Merod abcoarornold u oTHOCUTeAbHOU noepewHocTel
(ero yacTo Ha3blBAIOT METOAOM T'PaHHUIl MOrpelIHocTei) co-
CTOHT B ONpE/esieHHH NOrPelIHOCTH pe3y/abTaTa MO clle-
HHAJbHEIM NpaBuaaMm # ¢opmynaaM. DTOT METOA He BKIIO-
YeH MOKa B NpOrpaMMy MO MaTeMaTHKe CpejiHell IIKOJb.

OcHOBHO#l HeIOCTaTOK MeToAda rpaHul NOrpelHocTell B
LIKOJILIIBIX YCMOBHSX — IPOMO3/KOCTh 3TOTO MeTOAA, Heob-
XOAMMOCTb 3amoMHHaHHs O6oJbLIOro KoJauyectBa ¢Hopmyd,
c6CCHOBaHHE KOTOPBIX ACCTATOYHO CJIOXKHO Jaxe AJd ydya-
LEXCST CTapLUUX KJacCOB.

HanoMHHM ocllOBHBIE MpaBu/ia BbIYHC/AEHHS a6GCOJIOT-
HOH M OTHOCHTEJNbHOH MNOTPEIHOCTH. ’
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Hnsi pefictsust mepBofi cryneun (CNOMEHUS U BbIUUTA+
HHS) NMPaBUJIO BbIYMCJEHHS a6COJIIOTHOM MOrpelHOCTH cJae-
Ayooulee: ’ '

A6COAOTHAR NO2PEUWHOCTL CYMMbL U PABHOCTU npubau-
JCOHHBIX 4HUCeA paBHA Ccymme aOCOAIOTHbLLX NO2PeuLHocTel
danHeblx wucea:

. A(a;+a,)=A4a,+Aa,.

[Mpumep 1. Barapes cOCTOMT H3 TpeXx KOHIEHCATO-
poB, coeiMHeHHBIX  mapaaaeabno. C;=10(%1) m«kep,
Co=2(%0,2) mrd, C3=2(%0,2) mr¢p. Haittu snexkipoem-
Koctb Garapen C.

Pemenwue:

C=C+-C+C5=10+2+2=14 (sxg);
AC=AC,+AC,+AC;=1+0,2+0,2=1,4 (Mrg)=~2(MKp).

[TorpeirHocTb OGBIYHO BBIPAXKAOT ONHO3HAUHBIM UHCJIOM

H BCceraa OKpYrJIsioT ¢ H3beiTKkoM. Mrtak,
C=14(+2) mrc .

Hns neficteua Bropofi cryneHd (YMHOXKEHHS U IeJE€HHS)
yaoGHee BLIYHC/IATL OTHOCHTENBHYIO MOrPELIHOCTS.

OTHOCUTEAbHAA NOSPEULHOCTS NpOU38edeHUs U 4acTHO-
20 NPUBAUNCEHHBbIX HUCEA PABHA CYMME OTHOCUTEAbHLIX NO-
epewnocrel OaHRbIX qucen:

3(ab)=3a+3b u 8-%:8(1—{-817.

MMpumep 2. Onpeseautb YyAeJbHbI Bec MaTepHana
no C/AedyOLUHM [AaHHBIM: BeC MpeAMeTa, H3TOTOBJEHHO-
ro u3 aroro Matepuana, P=185(%x0,01) «I, obGbem
V=250(%5) cmd,

1850
Pemenue: d=180 ~7,4 (Iend).
250
Mosb3ysich NPaBHJIOM BbLIYHC/IEHHS OTHOCHTENbHON M0+
S N 0 3
rPeLIHOCTH YacTHOro, monyyaem: 0d=3P-3 V=l—§é+£—0 ~

~0,005414-0,02~0,02556=2,55% ~3%. [lIpu 3tom Bce Ok-
pYrJeHus BbIMOJHSIOT ¢ U3GBITKOM.

AGcomioTHan  MOrPeniHoOCTb pe3ysbrata paBHa:
Ad=6d-d=0,0255-7,4=0,189~0,2. Takum obpasom,
d=74(£0,2) TI'lcms,

B Gosee CAOXKHBIX C/HYyuasix, KOraa B OJHOM H TOM XKe
npuMepe HajA NpHOGJHAKEHHBIMH 4HC/AaMH BBIIONHSAOT Aedl-
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CTBHA Pa3HBIX CTYIeHefl, OLlEHKAa TOYHOCTH De3ynbTaTta OkKa-
3bIBaeTCs1 3HAYUTENbHO 6oJiee TPYAOEMKO.

PaccMoTpeHHBII MeTOl MpHUMEHUM [J/151 OLEHKH MOrpell-
HOCTH OTBE€Ta MpH pellleHHH 3aj4ay, ec/Ad B 3TOM HMeeTcs
HeO6XOAHMOCTb, a TaKKe JJ51 OLEHKH MOrpelHocTell pe-
3yJab1aToB JaboparopHelx pabor. K 3Tomy BoOmpocy Ml
BepueMmcs B raase IV,

Merod epanuy — BTOpPOI METOA CTPOroro yuera morpei-
HOCTex, )

[Tpu MeTonme rpaHun KaxAoe BBIYHC/JEHHE, CBSI3aHHOE C
peLleHHeM 3ajauyH, HEOOXOAMMO TNPOHU3BOAMUTH [BaXKIbl:
nepBLI pa3 s HaXOXIEHHs YUCJA, 3aBeJOMO MeHbLIEro
HCKOMOTO TOYHOrO pesysbTaTa — HHXKHe#l rpanunsl (HT),
BTOPOA pas3 — yucsaa, 3aBeloMO 060JbIIETO HCKOMOro —
BepxHe#t rpanuubl (BI). B kauectBe OKOHuaTesJbHOro pe-

HI+BI'
3yIbTaTa MPHHHMAIOT MOJAYCYMMY [FPaHHIl @=-—— .
[Tpu stoM a6cooTHash MOTPEIIHOCTh PaBHA MOJYpasHOCTH
—Hr
rpaHum Aa=¥— .

[TpuBonum npasuna Buiuuciaenuss HI u BT a5 yersipex
apu¢MeTHYECKHX AeHCTBHIE:

HI'(x4y)=HLx+HTy; BI(x+y)=Blrx+Bly;
HI(x—y)=HICx—Brly; BI(x—y)=Blrx—HIy;
HI(xy)=Hlx-Hl'y; BI'(xy)=BI'x-Bly;

x HI'x x _&
HF(T)_"Br_y’ Br(?)“ HIy '

PacmoTpuM Te Xe mnpumepbl, KOTOpble GBIJIH pelIeHD!
Bbillie METOAOM MOTrpPELIHOCTEH.

1. Tak xak C;=10(*x1), 10 9<C; <11, TO ecTb
HT C,=9; BT C,=11.

Ananornuno HI'C,=HI'C3=1,8; BI'C,=BI'C3=22.

Jns yno6eTBa BBIUMC/AEHHS TPaHUI, OGBIMHO COCTABJSIOT
TabJauny:

| l L l . C=&;154= .258— =14 (mr®);
gl is | 52 154—126 _ 2.8
Cf, 18| 2% AC= _;_ = —2— =1,4=2 (MKP);
C |126 | 15,4 C=14(+2) nrg.




[MonyueHHbIt OTBET cOBMafaer € TeM, KOTOPbIfi MH MO-
JAYYHJIH, BBIYMC/SS MO METOAY MOTPeHOCTeH.
2. CocraBasieM Ta6auuy AJsi BbIYHC-

nenuss HT u BT: | ur | er
Tlonb3ysich (opMysaMH BblYHC/IEHHS

HI' u BT gacrHoro, monyyaem: P |1840 1860

HIP _ 1840

d=——=—=721;
Hld= o = 5==7.21; V| 25| 255
Brp _ 1860 d 72|l 76
Bld=—=—=7,59. J :
r HI'V 245 7

Tocne OKRpyrneHHs RO AecsiThIX (NPH STOM OKPYrJeHHe
HT Bceraa npousBOAAT ¢ HEAOCTATKOM, a okpyrienne Bl —
¢ H36LITKOM) MoJyyaeM:

7,2<d<7,6,
OTKYJAa 0i76
d= 7—’2L— =74 (I'Jewd);

IT2 0,0 (Mjew?),

To ectb d=7,4(+0,2) [Jem.

Ad=

Kak euauMm, # B 3TOM NpuUMepe pe3y/bTaTh, NOJNYyYeH-
Hble OG0OMMH METOJaMH, COBMNAaAaIoT.

Meroa rpaHHn NPHMEHHUM JAJi OLEHKH MOrpeniHocTed
peayabTaTa NpH pelleHHH 3ajay (ecaH B 3TOM eCTb HeOO-
XOIMMOCTb) ¥ MPH BHINOJHEHHH naGopaTopHbix pabot. Has
ero NpHMeHeHHs 3HaHHe MpHBENEHHHX BhHIIE ¢dopMya He
o6azatenbHo, Otbickanne HT u BT cBomuTcs k npumene-
HHIO M3BECTHBIX yyallMMcH ellle U3 Kypca apupmeTuku npen-
JOoXeHHA 06 U3MEHEeHHWH pe3yJbTaTOB [AeHCTBHUA B SaBHCH-
MOCTH OT H3MEHEeHHs1 KOMMOHEHTOB. B crapmux Kaaccax
o60CcHOBaHHE MeTOAa rpaHHU JIErKO MPOBOAMTCA MpH MO-
MOIIM OCHOBHHIX CBOHACTB HEpaBeHCTB W [AEACTBHA ¢ Hepa-
BEHCTBAMH. .

K Mmeroay rpaHHu Mbl ellle BepHEMCSl B UETBEPTOM IJiaBe,

Merod nodcuera yugp. PaccmoTpeHHble HAMH IBa Me-
TOda CTPOroro yuyera mnorpemHoctefi MO3BOJSAIOT HaHTH ab-
COJIIOTHYIO M OTHOCHTEJNBHYIO NMOTPELIHOCTH pe3ysbTara, YTo
Ha TNpaKTHKe NaJieKo He Bcerja. o6si3aTeNbHO,

Kak yxe oTMeyanoch, BO MHOTHX CJy4asfiXx NOCTaTOYHO
onpejesuTb YHCJAO 3HavyallMx uudp, 3acayxuBaloOlHX RO-
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§ 5.

BepHs, 6e3 CHelnHaJbHOTO BBIYHMC/EHHs MOTPENIHOCTeR, 4TO
3HaUYUTENbHO yMpoLlaeT XoA BbluucjeHHH. Meroa mnpubaH-
’KEHHbIX BBIYHC/JEHHH, KOTOPHIH MO3BOJSET OMEHHTb TOY-
HOCTb pe3yJibTaTa N0 KOJHYeCTBY uudp B HEM, HOCHT Ha-
3BaHHe MeTOla MOAcYeTa LUHOP.

ITpumeHeHue 3TOro Meroma OCHOBAHO H4 TOM, YTO KO-
JUYECTBO 3HAYAWINX UH(DP NPHOJUKEHHOrO UYHUCIA ONpefe«
JI1eT OTHOCHTE/bHYIO MOTPEelHOCTb: ueM GoJbllie 3HAuAlIUX
uubp B 4YHCNe, TEM MeHblIe €ro OTHOCHTEe/bHasi MHOrperl-
HoCTb. Eciiv paBHB OTHOCHTEJIbHBIE MOTPELIHOCTH, TO KOJIH-
4YeCTBO 3HayawWux uudp B NpubJMKEHHBIX uucaax Oyner
OAMHaKOBbIM. Ec/iH B OaHHOM YHC/ie OCTaBUTb HOMOJIHH-
TeJbHO OIHY 3dauaulyio UH(PY, TO OTHOCHTe/bHAS morpeud-
HOCTb yucJa yMeHbwiutcs B 10 pas.

Meron noxcuera uucdp npexcrasisier co60il CTPOHHYIO
CHCTeMY, B KOTOpPO#l Bce apudMeTHYecKHe NefCTBHSI BHINOJ-
HAIOT OOBIYHBIMH OGLIEH3BECTHBIMH CIOCO6aMH 4 JHLIbL pe-
3yJbTaThl NEHCTBUH OKDYIJAIOT MO CHelHaJbHBIM OUeHb
NMPOCTHIM MpaBuJaM — NpaBujiaM nojcuera uudp.

DTH npaBHJa MO3BOJSIOT B MOAAB/sAIOLIEM GOJbIIHHCTBE
cJyuaeB MOJy4aTb pe3yJ/bTaThl, 3aIHCAHHbIE B COOTBETCTBUH
¢ npunHuunom KpouioBa—bBpaauca. [lpaBuna moncuera
uudp noapo6buo paccMorpennl B § 5—10 sT0% raasbl.

CNOMEHME U BLIYMTAHUE NMPUBITUIKEHHLIX YUCER

Mpasuno 1. [Tpu croxmenuu u eviuuranuu npubaruxcex-
HbLX ducen 8 pedyasTarte caedyeT COXPAHATL CTOALKO Oecs-
TUYHBIX 3HAKOB, CKOALKO UX 8 NPUOAUNCEHHOM OQHHOM C
HAUMEHbULUM 4UCAOM OeCATUYHbLX 3HAKO8 !,

Mpumep:
6,28-+-13,14-5,482=24,862 =~ 24,9.

B pe3sysnbraTe COXpaHHJH ONHH NEeCATHYHBIN 3HaK (mo mpa-
BUJIy OKDYIJIEHHS).

Xorsi a6CcoNMOTHAsA MOTPEHIHOCTh CYMMB! HEH3BECTHA, MBI
MOXeM clleslaTh BIOJIHE ONpele/eHHble BLIBOJAH O XapakTe-
pe uHdp MOJYUYEHHOro yncaa: uHppol 2 H 4 — BepHble, UHb-
pa 9 MoxeT GbITb COMHHTeNbHOH. Kak BuauMm, monyueHHas

s

' Cm.s B. M. Bpaauc. Bouucanrenpias pabota B Kypce Mates
MaTukH cpeaned wkoanl. Hiaa. ATTH PC®CP, 1962, crp. 162,
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cymMMa 24,9 3amucaHa B MONHOM COOTRETCTBHH € TIPHHUHIOM
KpbinoBa—Bpannca.

CnenaeM chaeaywollee 3aMeyaHue O NPUMEHEHHH 3HAKOB
TOYHOTO ¥ OpHOGJIUKEHHOTO paBeHcTBa. PakTHueckH Bce
paBeHCTBA B BBIYMCJAEHHAX ¢ NpAGJHKEHHBIMH UYHCIaMH
nMeioT npuGaHeHHbI Xapakrtep. Oanako m1s yno6cTba
3HaK NpUGJAHKEHHOTo paBeHcTBa (=) OydeM NPHMEHATH,
KaK 0paBuio, TObKO B TeX c/AyuyasiX, KOrda NPOH3BOAMTCA
okpyriieHHe. B Tex ke cayuyasix, KOraa JeAcTBHE BHIMOJHEHO
¢opManbHO TOUYHO, 6ydeM ycloBHO ynoTpebJATb 3HAK TOU-
HOro paBeHcTBa (=).

3anaua 1. Hafitn paprodeficTByOllyl [IeCTH CHJ,
nefiCTBYONIHX Ha OAHY TOYKY Teja [0 OXHON mpsAMOH
H B OJHOM H TOM e HampaB/eHuH, ecau: F;=281 u;
Fa=3,35 n; F3=4,48 u; F,=5,04 u; F5=6,50 #; Fg=7,34 nu.

Pemwmenune: R=2,81+3,35+4,48+504+6,50+7,34=
=29,52 (n).

OyeBuano, Bce uHdppo cymmb 29,52, Kpome mnocaes-
Hefl,— BepHble. BrisicHHM, cjenyer Jim COXpPaHHTb B pe-
3yJbTaTe UMDY COTHIX.

IMyctb, Hanpumep, abCcoMIOTHAsi MOT'PEIIHOCTb KaXHo-
ro cnaraemoro pasHa (0,005. Torma aGcouioTHass morperu-
Hocth cymMmbl paBHa 6+0,005=0,03. Hecmorpsi Ha 370,
LHGPY COTHIX B cymMe ciaeayer coxpaHutb. [eno B ToM,
YTO NpH BBIYHCAEHHH aOCONIOTHOM NOrPElIHOCTH CYMMBI
HMeJIOCh B BHAY, UTO BC€ MOCPEIHOCTH cJaraeMblX HMEIOT
couMHakoBblfi 3Hak, B nmeficTBHUTEeNbHOCTH iKe aGCOMIOTHBIE
MOrPEUIHOCTH cjlaraeMblX MOI'YT YacTHYHO KOMIEHCHPOBAaThb
ApYr [pyra, 4To MPHUBOAMT K 3HAYHTEJbHOMY yMEHbIIEHHIO
IOrpelHOCTH OKOHYaTeNbHOrO pesyJbrara. Kak Buaum, ma-
/IOBEPOSITHO, 4YTO abCoJIOTHAS MOIPEIHOCTh CYMMBl [J0O-
ctHraer cBoefl mpefeabHofl Benauumust (0,03). bBosee Be-
POSITHO, YTO MOTpPELIHOCTb CYMMBbl 6yleT 3HauHTeJbHO MeHb-
e (nopsiaka 0,01—0,02), 1 B COOTBETCTBHH C MPHHIMIIOM
KpoiioBa—bBpannca undppy corhix B cymMme ciaelnyer co-
XPaHHTb, CYUTAA ee COMHHUTe]bHOH UHpOH.

PaccmoTpeHHBIfi ‘HAMH BepPOSITHOCTHBIH ‘XapaKrep pe-
3yJbTaTOB, MOJy4aeMbIX MO MeTOAy nojcueta uudp, HMeer
pellaiollee 3HAaYeHHe B TUPAKTHKE 3JeMEeHTapHBIX MpH-
6/1MKeHHBIX BBIYHCAEHHH. :

[MpaBuno 1 ans cioXeHUss PaBHOTOUHBIX NPUGIHIKEH-
HBIX YHCeJ MOXHO MPUMEHATb TOrAa. KOrAa KOJMYeCTBO
cjlaraeMblX CPaBHHTE/JbHO HeBelHKo (He Gosee 12). B ¢u-
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8HYECKHX 3anavyax oOGBLIYHO HMEIT AeN0 ¢ He6oJbITHM
YHCJOM cJaraeMbiX, H NOITOMY NpaBuao | Bceraa npumes-
HHMO.

3anaua 2, DnekTpHYecKas uUeMb COCTOUT M3 MSATH MO-
c/ieloBaTe/IbHO COelMHEHHbIX NPOBOJHHKOB COMPOTHBIEHHEM
r=3865 om; ryg=4,45 om; ry=0,60 om; ry=20 om
rs=59 om. BhluMCAHTL oGlllee COMPOTHEJEHME MPOBOAHH-
KOB.

Pemenne: R=3,865+4,45+0,60+2,0+59=

=16,815 (om)=16,8 (om).

Kak BHAHM, TOYHOCTb OTBETa MO KOJIHYECTBY NECATHY-
HBIX 3HaKOB oOmpejeJsieTcsi TOYHOCTbIO HauGosee rpy6oro
cjaraeMoro, B HaueM npumepe — uucen 2,0 u 5,9, umero-
LWIHX TOJNBKO NO OAHOMY AECSTHYHOMY 3HAKY. R

3aMeTHM, YTO MpPH CJAOXKEHHH NUPHOJHKEHHBIX uHCen
pa3nofl TOYHOCTH MpaBua0 | MpakTHUECKH NPUMEHHMO MAJf
J1060ro yucaa cjaraeMbix.

3anmaua 3. DaekTpHUecKas LEMb COCTOMT M3 JiaMIbl
conporuBienneM 305 oM M COeNHHHTENbHBIX TNPOBOJAOB CO-
nporusJjenueM 0,37 om. Hafitu obuiee conpoTHB/IeHHE LEMH.

Pemenue: R=3054+0,37=305,37 (om)=~305 (ox).

[TpuBeneHHBII MPHMEP CJOXKEHHA BECbMa XapaKTepeH.
[TpaBuna npuOAHIKEHHBIX BBIYMCJEHHN MOKa3a/H, YTO MpPH
onpeneseHHH OOILEro CONPOTHBJEHHS MOAOOGHON wenmu Co-
[pPOTHBJIEHHEe MPOBONOB MOXKHO He YuUHTbIBaThb. Takue MNpH-
Mepbl BcTpeyaloTcsi B (DU3HUECKHX 3ajauax NOBOJIbHO Ya-
cro. Yuuteno ¢u3uku Heo6xonuMo oGpaTHTb Ha 3TO BHH-
MaHHe YyyYallyXcs, MOAYEPKHYB, YTO NpaBHaa NPHOJHKEH-
HBIX BLIUMCJIEHHP NMOMOralT B HEKOTOPBIX CJyuasx pellaTtb
BOTIPOCH YHCTO (PH3MYECKOTO XapakKrepa.

HekoTopble TpPyAHOCTH MOTYT BO3HHKHYTb MpH CJOXe-
HUA LeNblX NPHOJIHKEHHBIX 4Hcesa, 3aJaHHBIX C Pas3HuyHOM
TouHOCcTbO. PaccMoTpum npumep.

Hafitu cyMMy npuOMHKEHHBIX 4YHCEJ, 3alHUCaHHBIX B
HOpMaJsbHOM ¢opMe:

x=2,740-10°+42,14-10%-}-8,6-10°.

[Mpouie Bcero 3T0 BHIYHCJEHHE BHIMONHHTb TaK: BHIHECTH
mHoXuTedb 10 B HauGousbiuefi creneHu (B AaHHOM cCay-
yae 10%) 3a ckoGKu:

x=105(0,2740-0,0214 +8,6)=10°-8,8954=8,9 - 10°,
34



CyMMy necATHYHBIX ApoGefi BBIYHCIAIOT 1Mo npasuay 1.

Ciienyer OTMETHTBb, YTO CJOXeHHe UHCeJ, 3aJaHHBIX ¢
TOUHOCTbIO DPa3JIMUHOrO TOpsAAKa, BCTPEYaeTcss JOBOJILHO
peako. 3To, HECOMHEHHO, HMeeT TAYGOKUH (u3HUYecKuil
CMBICJI — HeJleno, HalpuMep, CKAaAbBBaTh [JJHHY OTpesKa
NyTH, H3MEPEHHYI0 C TOYHOCTbIO A0 1 KM, ¢ IJHHOK OT-
peska, H3MepeHHOH ¢ TOYHOCTbIO fO 1 cMm.

B caenyiomux 3agmauax pacCMOTPHM BBHIUMTAHHE TpPH-
6/TMXKEHHBIX YHCeJ.

3anaua 4. Co6cTBeHHasi CKOPOCTb JIOAKH, MJIBIBYILEH
npotuB TeueHus, 2,50 sm/cex, ckopocte Teuenus 1,4 m/cexk.
Haiitn pesysbTHPYIONLIYIO CKOPOCTH JIOAKH.

Pemwenue: v=250—1,4=1,1 (m/cex).

TounocTb OTBeTa MO KOJIMYECTBY MECATHUHBIX 3HAKOB
COOTBETCTBYET TOYHOCTH HauGoJsiee rpy6oro naHHOro.

OnHako OCHOBHOH XapaKTEPHUCTHKOM TOYHOCTH TPHUGIH«
)KEHHOrO 4HCJa fIBJsSIETCS KOJHMYECTBO 3HAaudalmx unudp.
ITpy cnokeHHW W BBIYHTAHUM NPHUGJIHIKEHHBIX UYHCE] KOJH-
YyecTBO 3HayallMX UU(p pe3ynbraTa MOXKET HHOTAA OTJIH-
4aThCsl OT KOJIHMYeCTBA 3HAYaMIMX HUGP HUCXONHBIX NAHHBIX.

3anmaua 5. [se cunwmt 0,860 u 0,855 kI, npujoxKeH-
Hble K OZHOH TOuYKe Tesa, NEHCTBYIOT MO OLHOH MNpsiMoil.
Haiitu paBHOmeficTBYIOLLYIO, €CIH CHJIbl HanpaBJ/ieHbl B OJ-
HY CTOpPOHY; B NPOTHUBOINOJIOXKHbIE CTOPOHBI.

PeweHnue: R;=0,860+0,855=1,715 («xI);

R;=0,860-0,855=0,005 (xI).

B nepBoM ciyyae no KosnnuecTBy 3Hauauwux uudp oreer
TOYHEe MCXOJHBIX AAaHHBIX, T. €. MPOU3OILIO <«IOBBIIIEHHE
TOYHOCTH»; BO BTOPOM CJlyuae OTBET MeHee TOUEeH, yeM Hc-
XO[Hble NaHHbIE, T. € NPOH30IIJA «MOTEPS TOUHOCTHY.

Oco6Goro BHUMAaHHs 3ac/lyXHBaeT MOCNefHee fBJEHHE.
06 stom moapoGHee GyaeT cka3aHO B JaJsibHeHIIeM.

Metogunueckue sameuanus 1. [lpaBuna nox-
cueta nubp yuyaulHecs H3YYawT B Kypce apHOMETHKH
VI knacca. B kypce ‘bu3uku nesecoo6pasHo BCIOMHHTb 3TH
ApaBHJIA I 3aKPEMUTb NPH pellieHHH 3aday U BHIIOJHEHHH
nabopatopHeix paGor. CorjacoBaHHOCTb BO BPEMEHH Jier-
KO MOXeT OBbITb [JOCTHTHYTA.

2. Ilpumenenue npaBusa 1 AJs CJAOXKEHHS W BHIYUTAHHA
NpUG/MXKEHHBIX LeJbIX YHCEN CBS3aHO C 3alUChI0 LEJbIX
yHces B HopMaJbHOH (opMe M a/nrebpavueckumu npeobpa-

~
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30BaHWAMH, KOTODble MOTYT 3aTPYAHHTH ydamuxcs Ve
VIl knaccos.

Uro6bl H36eXaTb 3THX 3aTPYAHEHHH, MOXHO NPHMEHHTDb
Apyroe NpaBHJO, a HMEHHO:

Mpasuno l-a. [Ipu caomenuu u 6viuutraruu npubau-
JCEHHLIX HUCeA 8 NOAYYEeHHOM pe3yasTare HyxmHo oTOpa-
cbl8aTs NO NPABUAGM OKpY2AeHUA yugpel Tex pa3paoos
cnpasa, 8 KOTOPbIX HeT 3Hauaujux yugp xora 6o 8 00HOM
u3 OaHHbIX npUbAUNCEHHbIX wucerl.

3710 npaBUJIO NPUMEHHMO BO BCEX CJydasix CJAOKEHHN U
BbIYHTAHUA. 3ajaHHble YyHc/aa MOTYT GbITh LEJBIMH WIH [e-
CSITHYHBIMH JPOGSIMH, OAMHAKOBOH WJM PpasjMYHOM TOYHO-
cru. OtnesnbHble cjaraeMble MOrYT ObITb TOUHBIMH YHCe
JaMH. .

PaccMoTpuM npuMmephl npuMeHeHdsi npaBusa I-a.

1) 320 2" 0,184
1300 120,71
14060 + 215
7000 62,0
12680~12 700 397,894~398

3. Kak yxe OoTMeuasoch, MpH BHIYMTAHHH OJHIKHX UH-
ces MPOMUCXOAHT <«MOTEPS TOYHOCTH». DTO sIBJeHHE B (H-
3HYEeCKHX 3ajayax BCTpPevyaeTcsi MPH NpUMeHeHHH Gopmy.JI,

collepKallKWX pa3HOCTb BeJqHuMH, Hampumep: V=V, —Vy;
R=F,—Fy a="2"2; Q=cm (t,—t,) u np.

KpoMme ToOro, ¢ «motepefi TOYHOCTH» MBI MOXKEM BCTpe-
TUTbCA B JMabopaTopHbiXx paborax npu u3zMepeHusx. Hampwue
Mep, INpH onpeieleHHH o06bemMa Tena  MeH3yPKOH
(V=Vy—V,), npu BsBemuBaHuH C Tapoii (P=P;—Py)
u mp.

«[Torepst TOYHOCTH» ~— sIBlIEHHEe HexenaTenbHoe, UTOGH
He GBIJIO «NMOTEPH TOUHOCTH», HEOOXOAHMO BHIOHpPATH KOM-
NOHEHTH PAa3HOCTH TakK, YTOObl OHH He ObLAM UHCJAaMH,
6/M3KHMH JApYr K [IpYry; €clH BO3MOXHOCTH Bhl6Gopa
HeT, TO B OT[E/bHbIX C/Iyyasix MOXKHO H36exaTb «MOTepH

‘Cm.: B. ¥, 'pub6anos. l'lfm6nmxeﬂuue BHIYUCNEHHA B CPells
ueh mxosie, «Ilpocselnenne», 1964, ctp, 25,
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TOYHOCTH» MyTeM ajreG6pauyeckux mnpeo6pasosanuil. Ha-

npuMep, ecau Tpebyercs Haiitu 3Hauenwe x=1V a—V b,
rae a=5,3 (touno) u b=5,2 (TouHo), To, B3AB no Tabiau-
ue KBajpaTHbIX kopHeill V a~2,302 u V/ b~2,280, nony-
yiM 1as x npubauxeHHoe 3Hauenne 0,022, umerollee
JUWb ABe 3Hauallue uudpbl.- Ho npensapurensroe npeo6-
pasoBaHHe (yMHOXeHHe M Jenenue Ha ) a+ 1V b) npu-
a—b 0,1000
—= KO-
Va+yb 4582’
TOpPOe MOXHO MNOJYYHTb (NPUMEHSIS PaCCMOTPEHHOE HUXKE, B
§ 6, npaBuNO neseHUs TOYHOrO 4Hcaa Ha NPHOJHKEHHOE)

yXKe He ¢ OABYMS, a C YeTbIpbMs HaJeXKHbBIMH 3HAYalUMH
uudpamu: x=0,1000 : 4,582~0,02184.

v

BOJIHT K BbIYHCJEHHIO 3HAYEHHA X=

PaccMoTpuM KpaTKo Bompoc o6 060cHOBaHMM mpaBuaa 1.

OnuH u3 npueMoB OGOCHOBAaHMS MpPaBHJ mojcueTa LGP OCHOBAH Ha
ELIYHC/IEHHH  CPeJlHell  KBaJpaTHYeCKOM  MNOrpelIHOCTH pesyJibTaTa
(cM. § 3). ITonb3ysice yTOUHEHHEM MOHATHA COMHHMTENBHOR UUGPbI, BBe-
JeHHbIM B KoHle § 3, chopmyaupyem npuHuun Kpeutosa—Bpanuca B
¢dopme, NMpHroJHOM AJSI TEOPETHYECKOro OGOCHOBAaHHSI NMpaBHJA NMOACUETa
uudp.

B npuOGaHXKeHHBIX YMC/aX, MOJYYEHHBIX B pe3yJbTaTe BbIUMCJEHHUS,
Bce uM(pbI, KpoMe mocnefHel, NOMKHbI ObITb BEPHEI, H TOJNbKO MOCJeN-
Hfisl undpa MoxeT ObITb COMHHTENbHOH, NMpHYEM CPeAHSs KBajpaTHye-
CKasl MOTPelIHOCTb He [OJMHA MNpeBbIlaTb eIHHHIbl pas3psina mnocaen-
Hell HUPPHL.

Takum o6pa3oM, s 060CHOBaHHS JIOGOrO MpaBHJa Mojcuera uudp,
B TOM YHCJIe npaBusa |, HaJ0 BBIYUCIMTE CPELHIOI0 KBaApaTHYECKYIO MO-
TPEelIHOCTh pe3y/abTaTa M MOKa3aTbh, YTO CPeJHSsS KBagpaTHYecKasi IMo-
TPEeLIHOCTb He NpeBbllIaeT eRMHHIE! MOCHeHero paspsja.

ITycts faHO n NpHGMMMKEHHBIX C/laraeMblX, HMEIOLIHX K BEpHbIX fe<
CATHUHBIX 3HAKOB KaxJoe. Tak Kak aGCOMOTHAsi MOTPEUIHOCTh KaXKAOro

c¢JjlaraemMoro pasHa TO CpeaHsAa KBaApaTHYeCKas NOrpelHOCTh

0%’
, 0,5
o(a) Kaxzore cnaraeMoro paBHa W (cM. § 3).

Moxuo mnokasaTb!, uto cpenHss KBalpaTHyecKas NOTPELIHOCTh
0(S) CyMMBI n# paBHOTOUHHIX c/araeMbix papHa o(s)=a(a)y/ n. Toraa

05y n 1 _

o(s)= = V-

V310" 12 - 10%

* Cm.: B. M. Bpaaunc, Bouucaurenbnas pa6ota B Kypce Mate-
matuky cpeineil wkonn. Wsx. AITH PCOCP, 1962, crp. 120—121.
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Ias Toro uToGH B CyMMe MOXKHO GOHIIO COXPAHUTH K HECATHUHBIX
3HaKOB, CPeNHAisi KBajpaTHUECKass MOTPEIIHOCTb O(S) AOMKHA OHTh

1

1 _ 1
MeHblle aAHGO paBHa Jo » TO ectb m “Vn< o OTKyA3

n<12

Urak, npasusom 1, cTporo roeopsi, MOXKHO MO/Nb30BATLCA B TOM
ciyyae, KOTIa YMCJO cjlaraeMbix He mnpeBbliuaer 12.

B caydyae CJ/02KEeHHS qucen pasuoﬁ TOUHOCTH MaKCHMaJbHOE 4YHUC-
70 claraeMblX, AJi KOTOPOTO ‘MOACHO [10/1b30BaTbCA NpaBujoM 1, Bcers
‘aa Gouabiue 12,

Ynpawnenun

29. ConpoTusjeHHe BHEIHel UYACTH SMEKTPHUECKON LeEMM paBHO
68 om. Hafith obwee conpoTHB/ieHHe UENH, €CJAH CONPOTHBJEHHE BHYT-
peuned yactu coctanaser 0,45 ox; 0,65 om.

Puc. 2. Puc. 3.

30. [TapanneabHo coennHeHH TpH KouaeHcartopa: 0,5; 1,0 u 1,2 mxeh,
Hafitn ofuiyto eMKocTb 6aTapeH KOHUEHCaTOPOB.

31. [Ipn u3Mepeunu Mmacchl Tesa Ha 4Yallky BecoB OblJIH MOCTaBJle-
Hb caeaywouive rupy (puc. 2). KakoBa macca Tena?

32. Tupio | xI" (puc. 3) ypaBuoBecuna cuiaofr 0,5 al'. Hality cu«
Ay AaBJeHUA Ha TOYKY ONOPH phbiyara.

33. Macca BHyTpeHHero cocyaa B Kasjopumerpe 44 &, a ¢ BO-
non 230,7 e, KakoBa Macca BOAH B cocyle? )
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34. Ipa peocraTta CONPOTHBJEHHEM
16 (£1,6) u 10 (+0,3) om coeruueHw!
nocnenosatenbHo. Haifith ux  o6iuee
CONPOTHBJIEHHE,

35. Ha Teno neficTBYIOT BROJIB O11-
HO upsiMOH ueTbipe cHJIbl: F1=7,5 Kus
Fa=—085kn; F3=1,0kn; Fy=—10kH,
Haiitu pasHozeficTByiomyio R.

36. B Bosoeme uHa rayGuue 10 m
ZAasjenHe BoAel paBHo 1,0-10% [I'/em?.
Haittu oGuiee naBneHHe Ha 3Tofl ray-
6uHe, ¢ yueToM aTmochepHOro naBJe-
Husl, paBHoro 1033 I'/cm?.

37. Bopousmeuienue cyaua 1,0 - 1047,
Bec ero 3,5-10° T. Onpenenuts rpyso-
NONBEMHOCTh CYJIHA.

38. DuekTpHUECKHI 3apsf 1ia epBOM
mape paBed 1,2-10-8 x, a na BTOpOM
1,75-10—7 k. Illapel coenuHeHbl npo-
Bosioko#t. Halith Besuunny ux o6iue-
ro 3apsja.

39. KakoBo [naB/eHHe BO3lyXa B
cocyne A (puc. 4), ecnn aTMocdepHoe
LaBieHHe 756 mm pT. CT., a MaHOMETp
3arnoJiHeH PTYTbIO?

§ 6. YMHOXEHME M OENEHUE MPUBIIMIKEHHBIX YXCEN

Npasuao 1L [Ipu ymroxenuu u OeseHuu 8 pe3ysbrare
caedyeT COXPAaHATb CTOAbKO BHAYAULUX YUDP, CKOAbKO uUX
umeer npUbAUINCEHHOE OAHHOE C HAUMEHbUIUM HUCAOM BHA-
vauux yugp .

3anaua 6. Tox B npoBomuuke paeeH 1,5 a. Kaxoe
KOJIMUECTBO 3JIGKTPUUYECTBA TPOTEKAET yepe3 IolepeyHoe
ceyeHHe NPOBOLHHKA 3a 25 cex?

Pémenue: g=1,5a-25 cex=37,5 k=38 k

Tak kak o6a OpuUO/IMKEHHBIX COMHOMXHUTENSI HMEIOT MO
IBe 3Hayalllie UHQPbl, TO B COOTBETCTBHUH ¢ mnpaBuaom Il
coXpaHsieM B OTBeTe JiBe 3Hauallue UUQpbl, MPHMEHSA OK-
pyrJeHue,

MoxHO nmokasatb, 4TO abCO/IOTHAsi MOTPELIHOCTh YHCIA
37,5 okosio aByx enuHun. CaenoBaTesbHO, yiKe BTOpasi 3Ha-
yamwas uddpa 3TOro 4YHWcaa COMHHTENbHAs, a MOC/AeIHSS

—_—

' Cm.: B. M. Bpanuc. Bouncanrenbias pa6ota s Kypce Ma-
TeMaTHUkH cpenned wxoawl, Mz AITH PCOCP, 1962, crp. 162.
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uudpa B uncae 37,5 HeBepHAsA W MO3TOMY JOJ)KHA GBbITh OT-
6pouleHa, uTo M GbLIO CHENAaHO MPH PelIeHHW 3aayuH.
3anaua 7. Habmopartenb ycablman rpoM uepes
5,2 cex nocse Toro, kak yeBugesn MmoJHHIO. Ha kakom pac-
CTOSIHUM OT Hero BCOHIXHYJa MojHuA? CKOpPOCTb 3BYKa NpH-
HATb paBHO# 346 m/cek.
Pemwenue: s=346 u/cex-5, 2cex-—1799 2 u=1800 n

B uucne 346 — Tpu 3navamme uudpsl, a B gucae 5,2 —*
ase. [lpumenss npasuno II, coxpaHseM B NpoH3BeAeHHH
ABe 3Hauamue uudpel. [TlostoMy o6a uyns cnpaBa 8 uucie
1800 -— He3Hauawue.” OTBET MOXKHO 3anucaTb HJIH B HOD-
Ma/abHO! ¢opme s~1,8+10% m, win B KpaTHBIX €AHHHUAX
s=~1,8 km. ’

3amnaua 8 3. n. c. wesoyHoro akkymynasatopa 1,25 .
KakoBa 3. #. c. GaTtapeu, COCTaBJIEHHONH M3 TPeX MOCJeNO-
BAaTeJbHO COELMHEHHBIX AaKKYMYJSTOPOB?

Pewenne: E~1,25 8-3=3,75 s.

Oco6GeHHOCTb 3TOTO NMpPHMepa COCTOHT B TOM, YTO BTO-
poli COMHOXKHTeJb — YHCJIO0 TouHoe. B noaoGHbIX cayuasx
TOYHOCTb TPOU3BEAEHUS OMNpe[e/sieTCs] UCKAOUUTENbHO TOU«
HOCTBIO NMPHOGJIHXKEHHOTO COMHOMHTES.

3anaua 9. 3a Kakoe BpeMs CBET MPOXONHT PaccTos-
uue or CosHua no 3emau, pasuoe 1,50.10% km, ecau cko-
pocte ceera 3,00+ 105 xm/cex?.

1,50-108
3.00.10° =500 (cex).

Tak xak 3anaHHble yHCJa, a CJeNOBaTeNbHO, H OTBET
UMeIOT no TPH 3Havauue uudps, To 06a Hyas clpaBa 8
yucie 500 3Hauallle, TO eCTb OTBET NOJYYEH C TOYHOCTbLIO
pc cexkyuao. [lpu 3atom uudpa «wIHHHU MoXKeT ObITb CO-
MHHUTENbHOM.

3anaua 10. Onpenenuth AaBjeHHe, MNPOH3BOAHMOE
rpysoM 5,48 xI°, ecau miowanb Onopul ero paBHa 15 cm?,

Pemenne: p=—=2— 5‘ ~0 3656=0,37 (k["/cM?).

Pewenne: t=

Tak kak MmeHee TO‘IHQe YHCJIO — [eJINTe/b — HMeeT [Be
3Hayaule uUM@pbl, TO B YaCTHOM COXpaHsEM ABe 3HayalllHe
uHdpbl, BHIIOJHHB OKPYIJIEHHE.

Chenyer yuecTb, YTO NPH YMHOXEHHH HaXxoAAT Bce
unudpbl NpoU3BEEHHUS U TOMLKO MOCJE€ 3TOTO BLIMOJHSIOT
OKpYrJleHHe, NPH AeJeHHH NPUOAHKEHHbIX 4HCe] JOCTaroy-
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HO BBIUHCJAHTBL CTOJMBKO HHDP, CKOJbKO Tpebyercss mo
npaBuay Il u oany aumH0W© UMGPY (AN NPABHIBHOIO OK-
pyI/ieHHsl pe3yJbTarta).

3apgavya 11. llects naMnouyek coelHHeHbl napasJenb-
HO. UeMy paBHO CONpOTHBJEHHe 3TOr0 COeAUHEHHS, eCJH
CONPOTHBJIEHHE Kaxmoﬁ aamnouku 30 om?

PewmeHue: :~6~—50 (ox).

Uncno 30 om umeer aBe 3Hauawue uudps,’yucao 6 —
TOYHOE, CJeJOBaTeNbHO, OTBET [OJIKEH HMeTb [Be 3Haua-
wHe uUHQPH, H MO3TOMY OH 3amucaH B Buie 5,0 oM, a He
5 om. TouHble yHc/la HA 3HAUYHOCTb pe3y/bTaTa He BJHSIOT.

3anpauya 12. Uemy paBeH nepuop kKoneGaHus Kamep-
TOEA, ec/iH YactoTa KojeGaHui 16 ey; 440 ey?

PewmeHnnuer T,=~llﬁ-z0,062 (cekr);
Ty= 4%0 ~0,00228 (cex).

B ofoux mpumepax KonHyecTBO 3Hauallux uudp oreera
onpenensieTcsl KOJHUYECTBOM 3HayallHX Uudp AesuTessi, Tak
Kak gennumoe (uucsao 1) — TouHoe 4HCJIO.

Mbl paccMOTpesnH pa3fHuHbBle CaYy4aH NpUMEeHeHHs mpa-
puna Il png ymMHOXKeHHs] U AesleHUs] NPUOJHIKEHHBIX YHCeJ.
HHTepecHBIM NMpHMeHeHHEM 3TOro NMpaBH/a SIBJSIETCS ompe-
IeJeHHe KOJIMuecTBAa 3Ha4YaUlHMX LUGpP NpH mepexojxe OT Of«
liMX eQMHHLU H3MepeHHs K APYTHM,

3anmaua 13. CKoabKO cexyHA B NPHOGJHKEHHOM YHuC-
ae 27 Mun?

PeumeHnue: t=27- 60—1620~1600 (cex).

Tak kak uucao 60 — TouHoe, a uncao 27 uMeer nBe
3Hauvalue Udpb, TO B COOTBETCTBUH ¢ mpaBuaom Il orser
Takxe [OJKEeH HMeTb [Be 3HauallHe uudpnl (o6a Hyas
cnpaBa — He3Hauyalllue).

3angaua 14. Boipasute B rpagycax npHGJIHKEHHOE
yncao 346°.

346’

~ o

Peuwmenne: a=-7" 5,77°.

OrtBer 3anHcaH B COOTBETCTBHH ¢ mpaBuyoM II.

Metonuueckue sameuyanuda |l. [IpaBuno ym-
HOXXEHHA H JeJIeHHs OOBYHO YCBaMBAeTCsl YYallUMHACSH JyYe
lie MpaBHJa CJIOXEHHS H BBIYHTAHHA. BaxXHo TosbKO, yTO-

6Ll ydaupecsd XOpOQWO OPHEHTHPOBAJAHCH B ONpelesqeHHHU
41



KonuuecTBa 3Hauauimx uuep. Ilpu stom caenyer o6paTtHTh
BHHMaHHe Ha pasiHuYde B (FOPMY/JIHDOBKAX JMABYX MNEPBBIX
npaBu/I: B TO BpeMsl Kak B npaBuje | peub uaer o mojacue-
Te KOJIMYeCTBa [IEeCSTHUHBIX 3HAKOB, B npasuJge Il peub uaer
0 moa¢yeTe KOJHYECTBA 3HAUALIUX LHDP.

2. Kak MBI BHAe/nH, TOUHble NaHHble He BJHUAIOT Ha pe-
3yJbTaT Moacuera UMGp NpH onpeleNeHHH 3HAYHOCTH OT-
sera. B cBS3M ¢ 3TUM aHa/nu3y JaHHBIX JOJ/KHO YAEASATbCA
AOCTaTOYHOE BHHMaHHe,

3. Hepenku cayuau, Korga feneHue NpHONHKEHHBIX UH-
cesl yldaeTcsli BbIOJHUTb 6e3 ocTaTKa. Yualluecsl CKJIOHHHI
LyMaTb, YTO Pe3yJbTaT TaKOro [Je/eHHs — YUCJIO TOYHOe.
Takvio ownGKy chieayer npeABHAETb M NPELYNPENHTh,

4. Hekoropble TPYIHOCTH MOXKET BbI3BaTb YMHOXEHHE H
nenende gecsATHUHbX npobelt ¢ HyasiMH crnpaBa, HeoGbiu-

0
HocTb 3anucH (2,0 3,00 unu %0’0) HHOrla CTaBHUT yua-

IIUXCA B TYMHWK: OHH NPOCTO He 3HAIOT, UTO JAeJsaaThb C 3alH-
CaHHBIMH HYJAMH.

YuuTteab I0JXKEH paspACHUTL yuyaliumcsd, 4yto, MOACTAB-
a5 4ucaa B (GopMyay, HYXKHO '00f3aTesbHO NMUCATh HX
HOJIHOCTbIO, CO BCE€MH 3HAUAUIUMH HYJIAMH cClpaBa. Bax-
HO TaKXe NOAYEPKHYTb, YTO B BbLIUYHCJEHHUAX 3TH HYJH He
V4acTBYIOT, HO HX CJelyeT YUYUTHIBaTb IPH ONpeleseHUH
KOJIHuecTBAa 3Hauvallux uudp B OTBeTe.

OcTanoBuMcst Ha Bompoce 06 oGocHoBaHuM npaBuna II, orpaHuuus-
micb NpH 3TOM pacCMOTPEHHEM YMHOXKEHHUR HpMGJlH)KeHHbIX qyuces OJ/H-
HZKOBOH TOYHOCTH

TlveTe npubanxkeHHble whcaa @ M b uMeloT no K 3vavamux uudp,
npxueM abCoOMIOTHAs MOTPEUIHOCTb KaXKAOr0 COMHOMHTENs  paBHa
0,5 eaununbl k- 3Havawe#t uudpel. Ecau mpeamnosokuTh, 4TO B KaX-
IOM YHC/e 3anATas CTOMT Mocje mepBoi 3Hayamel UHGbPE, TO a6GCOJIOT-

1
10%—1"

MoxHO MnoKasaTb !, 4TO NMPH 3THX YC/IOBHAX CPelHsisi KBaApaTHue-
cKasi norpeumHoctb o¢(a-b) mpousBeneHus ab pasHa

V axm 1
93 10¢7!

Tak xak 1<a< 10 u ‘1<b <10, 10 1 <ab< 100. dpyrumu
CI0BaMH, NpOM3BeleHHe ab MOXeT HMeTb [0 3ansiTod ABe WM OAHY
snavaiyio uHopy.

Hasi MOrpelIHOCTb KaXAOro COMHOXHTesss paBHa 0,5 -

o(a- b);

'Cms B. M. Bpaauc. BhiucIUTe b HAS pa6ota B Kypce Ma-
TeMaTuku cpeanedt mkonsl, Man. AITH PCOCP, 1962, crp. 123—124,
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1
B nepsom cayuae, 1o ects npH 10 < ab<100, wucio Tor—z ecT®

enuHuua K- sHavamed umdpot npoussenesns. [as Toro yTo6H MOX-
HOo 6bl10 NOAb30BaThbes apasuaoM I, AOMKHO BRHIMONHATBCA YyCIOBHE:

o (e, b) < [Mposepum ero. Tak kaw-1 < a<10 u l§b<10,

10%—2 -
Vaerr 1
o3 10!

107 2 1 1

< = < .
53105 Ve.10F 10¢?

Urak, B paccMaTpuBaeMoM cJydae B MPOH3BEICHHH BCETNa MOMHO
COXpaHSTh CTOJIBKO e 3Hayamux UH(p, CKOJLKO HX HMEIOT COMHOXH-
TeaH, To ectb npapuao Il cnpaseanuso.

Bo BropoM cayuyae, Koraa ll,<ab<10, elHHHUa K-fi sHavamiedt

TO @?+4-62<200 u o(a-b)= <

uudpbl npoH3BefieHHs paBHA Jan Toro 4to6H pe3y.bTar,

10%—1"
roayuenHsii no mpaBuay lI, yaosnerBopsa npuHuuny Kpuosa—bBpa-
Jica, MOJKHO BHINONHATbC ycaosue d(a-b)< W’ TO ecTb
a?4-b? 1 1 :
Vet . < , orkyna a?+b? <12,

2/3 101 10%-1

Kak BuauMm, B 9TOM ciyyae mpasudaoMm Il, cTporo roBops, MoxHO
NOAb30BATBCH TOJNBKO NpH ycnoBHH a’+b2 <12, Ecam xe a2+52>12,
CpeaHssl KBajJpaTHyecKas NOTPELIHOCTb MNpPOH3BeleHHs OyIeT HeCKoJb-
k0 Gosnblie eIMHHLbI [OC/AeNHEro paspsiaa. MoxHO, OLHAKO, MOACYH-
TaTh, YTO CPeldHsss KBaJpaTHYECKAash “IOrPELIHOCTb MNPOHU3BEAEHHS B
GOJ/ILIIMHCTBE C/Ay4YaeB JHLIb HEMHOTO MPEBHIIAeT €NHHHIY MOCJEIHEro
paspsiaa (nmopsiaka 1,2—1,5). Tosmbko ans 3HaueHu#l a uau b, 6au3Kux
K 1, cpeanss kBazpaTHyeckasi MOTPeLIHOCTb MNPUHMUMaeT GOJblLIHe 3Ha-
yeHHss (HO He OGosbise 2,9). Takue ciydau BCTPEHalOTCd B BBIYHUC/IH-
TeNbHOH NpakTHKe Ovyekb penKo. [T03TOMY MOXKHO CUMTaTh, YTO MpaBH-
a0 Il mpHMeHHMO BO BceXx C/yuyanX YMHOXXEHHS PaBHOTOYHBIX NPKOJ/IH-
J}EHHBIX YHCe.

AHaJIOrHYHO [0Ka3biBaeTcs 1eecoo6pa3HoCTh MPHMEHEHHst MpaBH-
aa Il ana yMHOXeHHst HEPABHOTOWIIBIX MPHO/MMKEHHBIX YHCEN, a TaK-
&e IMR JeNeHHs OpPHOJIHMKEHHBIX YHCes,

Ynpamnenun

40. Besocuneanct asuranca 7,0 cex co cxopoctsio 8,0 m/cex. Hait-
TH OPONAEHHBIA MyTb.

41. KakoBa 1JMHa [OPOTH, €CJIH NpH cpefHelt ckopocTH 50 Ka/4
aBTOMOOW/Ib NPOXOOHT Bce paccTosiHWe 3a 3,0 «?

42. Kakoe KOJHYECTBO TemJOThl M3PacXOJOBaHO AJA MJaBJEHUA
18(())0 .e Jsbpa, Baatoro npu 0°C? YaeibHas TenaoTa N/aaBJAEHHA JbAa

Kaale,
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§7.

43.. Cuny tsirn 5 kI Bhlpasuan B eauHunax CU:
5:9,8=49(n).

Haittu own6ky B 3amucH pesyJbrarta.

44. Ckonpko BecAT 125 cm® Bonb? Ynenbiislii Bec BOAH NPHHSATDH
pasubim 1,0 I'fem®; 1,00 I'femd.

45. TTaccaxupckuii noe3n Becom 600 T OTXOAMT OT CTAaHUMH C YycC-
kopenneM 0,5 m/cex?. KakoBa cuna taru? TpeHue He yuHTHIBATh.

46. Kakoe KosuuecTBO cepebpa BbIIEJHJIOCH NPH 3JEKTPOJH3e pa-
CTBOpa a30THOcepeOpsAHOH CO/MH, eCcaH 4Yepe3 3jeKTPOJaMT mpouwio 10 &
anekTpuuecTBa? k=1,118 me/k,

47. B yueOGHuMKax (H3MKH B CBSI3H C ONBLITOM TOppHYENJIH NpPHBO-
JIAT TaKOH pacyeT aTMOCpepHOro AaBJeHHs:

p=dh=136-76=1033,6 (I'Jcx?)

[IpaBu/ibHO JM 3anucaH pe3yJbTaT BbIUMCIACHHA?

48. BriuucauTh 4actoTy KoJieGaunit  yibTpadHOSETOBOTO H3Myde-
HHSl C OJMHOH BOJHB B Bakyyme 0,25 mk. -

49. TlonBHKHOM O6JIOK C YYeTOM TPeHHs JaeT BBIMIPHII B CHJE
=2 pasa. Kako#t cujoit MOXHO MOAHATb rpy3 52 «I' ¢ MOMOLIBIO 3TOrO
6710Ka? :

50. CKO/MbKO HYXKHO CXKeub ChmupTa, 4Tobbl Bblgenusnoch 1,0 xxaa?
G="7000 kxas/ke (C TOYHOCTBIO IO COTEH).

51. dokycuoe paccrosiHve obbekTHBa Teseckona 6800 mm, a OKy-
aspa — 40 mm. Halith yBenuyeHue Teseckona.

'52. OnpenenuTb Maccy MOJEKYJH BOABl, €CAH Macca TIpaMM-Mo-
JieKynabl BoAbl 18 e, a uucio Aporampo N=6,02-10% xmoro—!.

53. PaccrosiHe MeXJ1y [BYMsl Ke/le3HOJOPOXHBIMH CTaHIHAMH
16,6 kM., 3a xakoe BpeMsi pacnpoCTpaHsieTcsl 3BYK OT OIHOH CTaHIHH
J0 apyrod mo Bo3nyxy? mo peapcaM? CKopocTb 3Byka B CTalfd
5500 m/cex, B Bo3myxe 332 m/cex.

BO3BEAEHME B CTEMEHb U U3BNEYEHUE KOPHS

Ilpu pelieHHH pasJHUHBIX (U3HYECKUX 3ahay dYacTo
OPHUXOAUTCS BO3BOJHTL B KBajpaT M H3BJEKaTb KBajpart-
HBIl KOpeHb M3 NpPHOJMKeHHBIX uHces. Pexe Bcrpeualorcs
BO3BeleHHe B Ky0 W H3BJeueHHe KYOHUECKOro KOpHS.
C Bo3BefeHHeM B CTeleHb W H3BJeueHHeM KOpHs npu GoJee
BBICOKHX MOKa3aTe/siX Mbl UMeeM [eJO CPaBHHTENbHO pes-
ko. [Tosromy mpaBusaa moacuera Lubp Maf 3TUX AEHCTBHI
¢opMyJUPYIOT JIHIUIb A/ BO3BELEHUS B KBajApaTr U Ky6, a
TaKXKe 1/51 U3BJEUEHHs KBaJPaTHOIO M KyGUUECKOrO KOPHSL.

pasuno 1Il. [Ipu so3sedenuu 8 xsadpar u xky6 8 pe-
3yasTare cAedYyeT COXPAHATbL CTOAbLKO 3HAYAUUX yudp,
CKOABKO UX UMeeT 803800UMOe 8 CTeneHv NPUbAUNCeHHOE
qucaol,

! Cm.; B. M. Bpanuc, BouucauresbHass pab6ota B Kypce Ma-
TemaTHKH cpefHell wkoabl. Msp. AIIH PCOCP, 1962, crp. 162.
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Hanpumep, 1,62=2,56~26.

Tax kak uucao 1,6 umeer aBe 3Hauauie uudpw, T0 u
CTeneHb MOMKHA HMETb ABEe 3HayallHe uudpol.

PaccMotpum 3anauy, B KOTOpOH NpHMeHsieTcsl BO3Bele-
HHe npuG/IMXKEHHOro 4ucja B KBajApar.

3anaua 15 Bo ckonbKO pas yBeJHUUTCA KOJHUYECTBO
TeMJOTH, BbileJasieMOe B 3JIeKTpOoHarpeBatese, NMpH YyBeJH-
yeHuu Toka B 1,5 pasa; B 2,0 pasa; B 4 pasa?

Pewenune Tak KaK KOJMYECTBO TEIJIOTHl HPSIMO INpo-
NOPUHOHAMbLHO KBajJpaTy TOKa, TO

n,=1,52=2,25~2,3 (pasa);
ny,=2,02=4,0 (pasa);
n;=4*=16=~20 (pas).

B nociemHeM npumepe Hy/Jb B KOHIE YHCJIa — He3Ha-
yawas uudpa. Ilostromy B jgaHHOM cayyae OTBeT Jydine
chOpMy/HPOBATb TakK: KOJHUYECTBO TEIJIOTH YBEJHUHTCS
npub/HKeHHO B ABa AecATKa pa3 (a He B 16 pas, kak 6bla0
6Bl MpU TOYHOM 3HAuYEHUH yucaa 4).

Auagornuno npumensiercs npasusio III pas BosBegeHus
npubanxeHHoro yucaa B Ky6. Hampumep, 2,13=9,261=9,3.

HyXHO nMeTb B BHAY, YTO NpPH BblUMCJEHUH Ky6a mno-
rpelIHOCTh MpEeBbIIIaeT MOrpelIHOCTh KBaApaTa, H MO3TO-
My nocienHsis uudpa pesysnbrara MeHee HajeXkHa.

MoxHo mokasaTb, UTO NMpH BO3BeAEHHH MNPUGIHKEHHO-
ro uyucna B 6GoJjiee BHICOKYIO cTenegb (UeTBepTYIO, NSATYIO
u T. A.) npaBuso IIl He npumMeHUMO: pe3yJbTaT HMeeT
MeHbllle 3HayallUX UHGp, YeM OCHOBaHHE CTEMEHH.

PaccMOoTpuM u3BJleueHHe KODHSI H3 NPUOIHIKEHHOTro
yHcaa,

lpasuao IV. [lpu ussaevenuu xsadparnozo u Kybuue-
CK020 KopHel 8 pe3yavrare caedyer 6parb CTOAbLKO 3Ha-
YawUx Yupp, CKOALKO UX umeeT NOOKOPEeHHOe Npubaudcedr-
Hoe 1ucaol.

3anaua 16. Bo ckoabko pa3 yBeqHYHUTCS NEPHOA KO-
JebaHMs MasTHUKA, eCJH [JIMHY ero ysequuutb B 3,2 pa-
3a; 4,2 pasa; 8,0 pas; 16 pas?

' B. M. Bpaagnc BruncautenbHas pa6ota B Kypce MaTeMaTH-
Ki cpeaxedl wkoanl, Mag, AITH PCOCP, 1962, ctp. 162,
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PemeHnune. [lepuon KoneGaHHUs MasiTHHKA MpOMNOPLHO-
HajleH KBaAPaTHOMY KODHIO M3 JJMHB MasitHHka. [Tostomy

n1=]/372z1,8 (pasa) ;
n2=1/4_’2%2’] (pasa);
n3=]/-8—,0z2,8 (pasa);
n4=]/-i3z4,0 (pasa).

ITocnennuét pesysabrat TpeGyer mnosickeHuss. Tak Kak

yucjo 16 uMeer ABe 3Hayalllve HUHGPHL, TO H V16 noaxen
no npasuny IV umerb aBe 3Hauvauwe uudpsl. Ilostomy
V' 16=4,0, a ne 4.

Peayabrathl, noayuaembie no npasuay IV, apasiorcs
3HAYHTeJbHO Gosiee HaJeXHBIMH, 4YeM pe3y/bTaThl BO3Be-
leHust B creneHb. Bosee Toro, mocienuss uudpa Ksaipa-
THYHOrO- U 0COGEeHHO KyGHUecKoro KOpHsi Gosiee HalexHa,

© YeM nocjelHsis uH¢dpa 3aJaHHOro NMOJKOPEHHOrO 4YHCJa.

Ynpamnenus

54. BosBectH B KBajpaT caelyiolide npuHOGauxeHHole uncia: 0,40;
12,0; 3,14; 85; 350; 6370.

55. MsBneub KBajJpaTHBII KOpPeHb M3 NpPHOJMHXKEHHBHIX uHces: 815
50; 400; 9,8; 0,25.

§ 8. AONOJHUTENLHLIE NMPABUJIA MNOACHETA LUMDP

PeweHne 3afjau B HECKONbKO AEHCTBHH

B mpenpiaymux naparpadax GblIH paccMOTPEHB OCHOB-
Hble NMpaBHJa MOAcYeTa LUGP AN YeThipex apudMerHye-
CKHUX AEHCTBHH, a TaKXe /A BO3BeIeHHUS B CTENEHb U H3-
pieueHHsi KopHs. [lpu stoM B Kaxao#l 3afaue BHINOJHS-
JIoCb OfHO AeficTBHe. B Gosiee C/OKHBIX 3amayax pelieHHe
CBOAHMTCH K MOC/J€10BaTEIbHOMY BbINONHEHHIO HECKOJNbKHX
JIeHCTBHH. -
~ Tlpu pelenun 3afau B HECKOJbKO JNeficTBHil, KpoMe oc-
HOBHBIX IpPaBHJ, NPHMEHSIOT [OMOJHUTEe/bHbIE MpaBHJa
nojcuera UHGp, MO3BOJSAIOLIHE YMEHbLIUTh HOrPEILHOCTb
OKOHYATeJIbHOIO pe3y/bTaTa HJH e YHIPOCTUTb BblHMCJIE-
HHSA.
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Mpasuno 3anacHoii uudpsl

Mpagnao V. lpu soiuucsrenuu npome’CyToUHsLx pesyrs:
Taro8 caedyer 6pars 00HOU yugpol 6oaee, uem PeKOMeH-
dyror npeduidyuwyue npasura (I—IV).

[Tpumeuanue B okoHuaTenbHOM pe3ysbTaTe 3Ty
«3anacHyio uudpy» or6pacniBalot L.

PaccmoTpum npuMeHeHHe NpaBHsa 3anacHof HUOPH B
3ajnaue.

3anaua 17.. CKOJIbKO 3JIEKTPHUECKON SHEPrHH pacxos
_Ryetrcs B jammouke «2,5 8; 0,29 a» 3a 1,2 mun?

Pemenne: W=UIlt=25.0,29-72.

Bhiyncasis nepsoe mpoussenenue no npasunam II u V,
MBI [OJIXKHBl COXPaHHTb B pe3ysbTaTe [Be 3Hauallue LUd-
pPbl M TpeTbio — 3anacHyio: 2,5-0,29=0,725,

[uns yuera sanacuyio uvdpy caenyer nmoauepKHBaATh.

Torna W=0,725.72=>522~52 ().

B okonuaTennHOM pe3ysbTaTe 3anacHyilo uudpy or6pa-
CHIBAIOT MO NMPaBUJY OKPYIVIEHHs,

Uro ke nmaer npuMeHeHWe 3anacHof undpe? Jlerko mpo-
BepHTb, uTO Ge3 3amacHOW nHdpu pe3yabTaT MOJYYHJIH Gbl
apyro#t — 53 Jxc, menee TouHbift. Takum oGpasom, mpHme-
HeHHe MpaBiJa 3anacHofl UHMGpbI, eBa 3aMETHO YCJOMHSS
BHIUMCJEHHA, YACTO YMEHbLIaeT MOTPEMIHOCTb OKOHYATeNb-
. HOTO pesyJbrara.

[MpaBuno 3anacHofi uudpH NPHUMEHAIOT U B TeX Cay-
yafix, Korja Hal NpPHOJHXKEHHbIMH YHCJAaMH BbIMOJHSAIOT
neficTBUST Pa3HOH CTYNeEHH.

3agaua 18, BaroHeTka CKarThiBaeTcs M0 HaKJOHHOM
ropKe C HayaJbHOH CKOpOCTbIO 2,6 M/cek M yCKOpeHHEM
0,65 m/cex?. Kako#i nyTb npoiaer BaroHerka 3a 4,8 cek?

Pewenne:

s=vot—|—a2t ; §=2,6. 48-1—06548 .

[epBoe mpoMexyTouHOe AeficTBUE:
2,6-4,8=12,48=12,5 (#).

' Cma B. M. Bpanwuc. BouucaureabHas paboTa B Kypce MaTe-
MaTHKH cpeadeit wkomnl, Msa. AITH PCOCP, 1962, crp. 165.
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B peaysnbrate Mbl coXpaHuaB 3anacuyio uddpy.
Heckosibko 6o/iee CHOXHO BBIYHCAATL BTOpOe CJarae-
Moe:
0,65-4,82

S 0,325 23,0~7,48.

B 3TOM BBIYHCJIEHHH ApPaBHJO 3amacHOR UHGPH NpHMe-
HEHO TPH pasa: NPH AeJeHHH Ha TOYHOe YHC.I0 2, MPH BO3-
BEJIEHHH B KBaApaT H NPH YMHOXEHHH.

Hrak, s=~12,54+7,48=19,98~20 (u).

Ipu BeIUMCIeHHH cyMMbl TnpuMEHeHo npaBusao 1. Tak
Kak mudpa JecATbHIX B MEPBOM cJjlaraeMoM 3amacHas, TO
OKOHYATEJbHBIl Pe3y/bTaT OKPYIVIMAN A0 LEJbIX,

3anaua 19. lorenuuan ¢ OGONEIION KamIW BOJIbI,
noJiyueHHO# OT causiHusa n=1,65.10° menxux Kanenp ¢ mno-
TeHUHaJoM @o=1,2-10-* 8 Kaxnas, MOXHO BEIYHCIAHTbL 0O

5 f—
dopmyae: ¢=qo ]/ n?  Hafitu  noreRunan  60AbLIOA
Kanmu.

Pewenune:
p=1,2-10-% 1/ 1,65-10°~1,2-10*- }/ 2,723-10° =

=1,2:101.10%- 1/'2,723~1,2-1,396-10~% =
=~ 1,68:10-2=1,7-10-2(s).

Tak Kak uHclO Kanmenb SBASETCA MNPHGJIMIKEHHBIM, TO
NpH OThICKaHHH no Tabiuue kBajapatoB uucaa 1,652 mosb-
3yeMcsl, KaK H NpH JI000M BBIUUCJEHHH C NPHOIHIKEHHBIMK
yHcJaMH, MpaBHAOM 3anacHoi uHgph: 1,6562~2,723. Touno
TakK Ke Mbl NIOCTYNUJIH NPH BbUKCJAEHUH 10 Tabauue KyGu-
YECKOTO KODHSl H3 MPHUOAMMKEeHNoro uuciaa 2,723:

1/ 2,72321,396.

3aMeTHM, 4YTO NMpPaBH/IOM 3amacHOA UMhpH HOMb3YIOTCA
TaKXe B TeX Chaydasix, Koraa npu peulcHd 3a4d4 HaxoddaT
3HaueHHUsa BEJIHUHH IO TaﬁJ]HuaM: npu OTBIGKAHHUH KODHA H3
NpUOMMXKEHHOro Yucna, Jorapupma u 1. 1. Kaxnoe orwi-
CKaHHe uHcaa 10 Tabaule paccMaTpuUBaercss Kak OT-
neJbHOE AeHC1BHe,
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MpaBuno NpeAsapMTEnLHOro OKPYrNEHUS
6onee TOUHLIX AAHHBLIX

[pu pewedun sagay BCTpeyaercs HeMano NMPUGTHKEH-
HbIX H TOUHBIX [aHHBIX, NPEACTABJAIOWHX CcOGOH MHOro-
3Haunble yucaa. Hanpumep,

aNeKTpoxXuMHuecKHil sxBuBaJeHT cepebpa . . 1,118 we/xk,
Macca mportona . . . c e 16724107 ke
ZaBJCHHE NACHILEHHOTO rvapa (200%) ... . 11661 mu pr, c13
HOpManbHOe aTMoctepHoe nasaenue . . . . . 101325 n/m? u mp.

C TaKMMH 4YHCJAaMH BBLIYHCJEHHS 3aTPYAHHTENbHBl B pa-
[IHOHANH3HPOBATh HMX MOXHO, NMPUMEHUB NPABHJO OpelBa-
PHTENbHOTO OKPYIJIEHHS.

[Mpasuno VI. Ecau nexoTopbie Oaxnsle umeror 6oavuie
Oecarudnbix 3naxkos (npu dedcTeusx nepsod cTenenu) uau
6oabwe 3navauux yupp (npu oeidcreusx Il u Il cryne-
Hed), wem Opyeue, TO ux npedsaputessno caedyer oKpye-
AATH, COXPAHAL AULLL 0OHY AUWINIOW yudpy ',

PaccMOTpHM mpHMeHeHHe 3TOro npaBuJia Npu pelieHHH
chejlyloulel 3agavm:

3apaua 20. [laornocrs pryrn npu 0°C  paBHa
13,5955 e/em?, Onpepenurb maccy prytH ob6nemoM 25 cms.

Pewenne: m=135955"25.

B cootBerctBun c npasuiaom VI coxpaHaeM B mepBom
COMHOXHTeJe TPH 3Hauvalnne undpe Torna m=~13,6-25=
=340 (2) =0,34 (xe).

Buluncnenne 6e3 npuMeHeHHss 3Toro npasusia Gosee
C/I0)XHO, HO JaeT TOT e pe3yJbTar:

m=13,5955-25=339,8875 (2)=340 (2)=0,34 (2).

Ecan okpyriuth Gosee TouHoe yHciao 6e3 suiiHed uud-
pb, pesynbTatr Oyner MeHee TOYHBIM:

m=14-25=350 (2)==0,35 (xe).

[MpaBuio npenBapUTEeNbLHOrO OKPYTJIEHHS] MPHMEHSIOT, B
YWaCTHOCTH, TOTAA, KOTJa Mbl HCMOJb3yeM NaHHble H3 cripa-
BOUHBbIX TabJ/HU, HAanpHMep:

3apgaua 2l. Bouucaurb ckopocth cBO6OAHO najaio-
mero Tena, ec/Jd najeHHe mpoaosxkaJjock 5 cex; 50 cek;
5,00 cex.

VCms B. M. Bpaawuc. Bruncanresshas pa6ota 8 Kypce Ma-
TeMaTHRU cpenued wkonw. Hsa. AIH PCOCP, 1962, crp. 166.
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Pemenwve: v=gt. o Tabnune HaxonuM
€=9,80665 m/cex?. Ilna nonyueHus nepBOro OTBETA HYMHHO
B3AThb 3HayeHHe g C JABYMfA 3HauyallUMH UHDpaMH —
9,8 m/cex?, Broporo — 9,81 m/cex? u Tperbero—9,807 m/cex?

Torna v;=9,8-5=49=50 (#/ceK);

v,=9,81-5,0=49,05~49 (x/cex);
v3=9,807-5,00=49,035=49,0 (#/cex).

MpaBune sbluMcneHuit ¢ Hanepea 3afaHHON TOYHOCTBLIO

Bo Bcex paHee paccMOTpeHHBIX fIpaBu/iax NOACUETA
uudp OLIIO YCTAHOBJEHO, KaKyld TOUHOCTb pe3yJabTaTta
MOKHO MOJIYYHTb, HMesl HCXOAHble AAHHKIE C HEKOTOPOH TOY-
HOCTEbIO. '

He ™enbwuii uHTepec, ocoGeHHO ansi (U3NKH, Npen-
CTaBasieT co60fi o6paTHas 3ajmaua: - ¢ KakOH TOYHOCTBIO
HYXXHO HMeTb HCXOJHble NaHHble, YTOOBl MOJYUUTb pe3YJib-
T4T C Hanepeld 3afaHHON TouHOCTbIO. OTBET HA 3TOT BONPOC
flaet cneayollee NMpasHao: _

llpasuno VII. Ecau oxonuareasHoii pedyasTar Haoo
nOAY4UTL ¢ HekoTOpoud Haneped 3a0aHHOU TOHHOCTH10, A
OaHHble MOMHO 6GpaTe ¢ NPOU3BOALHOU TOHHOCTHIO, TO 8
3Tux OanHbix caedyeT 6pars NO CTOAbLKY Yupp, CKOALKO
HYMHO OAR NOAYUEHUS Pe3yabTara ¢ OOHOU aunel yug-
poi. B okonuareavnom pesyavrare 3ra Auwinas yuppa
orbpacnisaercal.

Ipyrumu cinoBaMu, uToGH MPH CJAOKEHHH H BBIUHTAHHH
UPUOGNHIKEHHBIX YHCEe] MOJYYUThb Pe3ysabTaT C TOYHOCTbIO A0
eIMHHIB HEKOTOPOTO pa3psifia, HYXKHO KOMMOHEHTH 3THX
JeACTBHA B3SThb C TOYHOCTBIO HAa OJAMH Da3psad 6OJbLIHIL.

Uro KacaeTcsi OcTajbHBIX AEACTBHH, TO IJs MOJYUEHHS
pesysbTaTa ¢ n 3HavyallHMH UH(PPAMH HYKHO KOMIIOHEHTH
B3ATb ¢ n+1 3Havamel uudpoi.

B oKoHuarenbHOM :pe3ysbTaTe JHIIHIOW HHDPY or6pa-
CLIBAIOT TO MPaBHJIY OKpYTJIeHHs,

PaccmorpuM npumenenns npasuna VII Ha npumepax.

[Tpumep 1. BoluncanTs cyMMy YHCes

2 .1 2 7 2
=3 tstrte T
C TOYHOCTBIO MO COTHIX.

'Cmv: B. M. Bbpaauc. Kak najo sbiuncaarts? «Ilpocselnenues,
1965, ctp. 77,
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Yro6hl MOJNYYHTb B CyMMe 2 [NeCATHYHBIX 3HaKa, 6epeM
B Ka)X/IOM cJaraeMom 3 3HaKa nocje 3ansTof:

§=~0,667+-0,2004-0,286-+0,778+4-0,182=2,113=2,11.

Jlerko mpoBepuTb, YTO, B3SIB cjaraemble ¢ JByMs Aecs-
THYHBIMH 3HaKaMH, MBI MOJYYHM JpYroi,” MeHee TOUHLIH
pesyabrat: s=2,12,

[Tpumep 2. CropoHa KBajpara, BNHCAHHOTO B OKPYX-
HOCTb, paBHa 1 (TouHo). HafiTu ANHHY OKDYXHOCTH C ABY-
Ms 3HauyallUMHU LHPpPaMH.

PeweHnne I=n V2. B COOTBETCTBHH C npasuaom VII
Gepem npuGJIHXKEHHble 3HAUEHHS COMHOXHTEJEH C Tpems
3HaualwMMH uLHppamu:

r=3,14; )/ 2~141.

Torna v
’lz3,1401,41=4,427_4z4,4. .

M B sroM ciyyae orBer OyleT MeHee TOUYHBbIM, €CJH
B35iITb ~COMHOXHTEJNH C [AByMA 3HaYallUMH uudpamu:
3,1.1,4=43.

Paccmorpum Gosiee ciioxkHble 3ajayd, B KOTOPHIX TNpH-
MEHSIIOTCSl BCe paHee pacCMOTpeHHble NpaBHJa _moxcuyera
ungp.

3amaua 22. DnekTpHUecKHil JBuUraresb C MOJIE3HON
MmoinHocThio 0,204 k8T BpalllaeT JoOMaTKM B COCylde, BMe-
warooumem 4,50 2 Boavl. M3-3a TpeHus JIONATOK O XKHIKOCTb
pona HarpeBaercd. Ha cKo/JbKO rpaJycoB NMOBBICHTCSI TEM-
nepatypa BOAbl 3a 5 MUH (C TOYHOCTbIO N0 CEKYHALI)?
K. n. n. nepenauu He yuutbiBaTb. CUMTaTh, UTO COCYH Tel-
JIOU30JIHPOBAH.

Pewenue OB603HAUHB uyepes Af° npnpameﬂue TeMIe-
parypnl 3a BpeMs (=5 mun=300 cex, umeem:

ae=t,

me
rae mouHocTh Apuratenss N=0,.204 xer=204 ar, macca Bo-
o m=450 ke, a ydelbHas TeNJOEMKOCTb BOJbI

¢=4,19.108

K2- zpad )
Torpa
Afo— 204-300

T 4,50.4,19.108
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[Mpumensas npasmso Il ans yMHOXEHHs, a Takke mpa-
BHJIO 3aMacHOf LMQPLI, NOAYYHM:
6,120-10¢

AfP=—-=__ ~3¢ R
t°= 188610 ~3,212 2pad

B okoHuaTesqbHOM pesyabTaTe 3amacHyiw uudpy orbpa-

ChbIBAaEM:
=3,21 epao.

,3anpaua 23. Tauk Becom P=5,0-10% # umer no BOTHY-
TOMY MOCTY CO CKOPOCTbI0O U=45 xm/4, Panuyc KpPHBH3HBI
mMocra R=0,60 km. Haifitu cuny paBjeHds TaHKa Ha cepe-
IOMHY MocTa.

Pemwenune: 0603Hath cuay AaB/eHHs TaHKa yepes
F. Torpa

F— P+mv2 Ll‘ Pv2

3necy v=45 km/u= %(%O Mjcek,  npuyeM GHCJIO0

3600 —rounoe. [Toaromy
v=12,5 n/cex,

rae undpa 5 — sanacHas.

Yucna P=5,0-10° #, R=0,60 xu=60-102 u wu
g=~9,8 mlcex? umeloT o ABe 3HaualHe UUPPHI,

Torna
5,0-108.12,52

_ 105
F=5,0-10°+ 9,8.6,0-102 °

Briunennm otaenbHO yHcaMTeNb W 3HaMeHaTenb APOGH,
nosb3ysicb npu 3ToM npasuaamu 11, I u V.

5,0-10°-12,5°=5,0-156-10°=780-10° ;
9,8-6,0-10°=58,8-10%.

B 3TuX mnpousBefeHHsX TpeTbs 3Hayaulas uHppa — 3a-
nacHas.
Brinonuus fesneHue, MOJy4YHM pesyabTal ¢ ABYyMsi 3Ha-
YyallMMH HUdpaMH M OJHOH 3anacHoM:
780.10°

e 108010

52



Haxkosen,

F=~5,0-10°4+13,3-10°=(5,04-0,133) - 10°=5,1-10° (») .

CJioxKeHHe BBINOJHEHO B COOTBETCTBUM ¢ mnpasuaoMm [.
Tak Kak 3TOT pe3y/bTaT OKOHUATEJbHHIH, 3amacHylo LHPPY
He MULIYT.

PaccmoTpuM Be 3amauH, KOTOpble NPUBOAAT K PelIeHHIO
VPaBHEHHH,

3anaua 24. CKoIbKO IrpaMMOB CBHHIA H OJIOBA CO-
JIepKUTCS B CINJaBe, eCIM Macca Kycka cnaaBa 301 e, a
o6vem 30,0 ¢m®? IlnorHocth cBuHua 11,4 e/em®, nmaoTHOCTD
osoBa 7,30 elcmd.

Pewenue O6o3HauuB Maccy CBUHLA yepe3 m,, Jer-
KO COCTaBHTb CJIefylolllee YypaBHeHHe: '

m 301—m
Tl_,zli——i—-—_—?,BO t=30,0.
[Tocne npuBefedus K oOLieMy 3HaMEHATeNqI0 MOJyYyaeM:
(11,4—7,30)m=301-11,4—30,0-7,30- 11,4,
Briyncienne K03¢GGHLUHEHTOB ypaBHEHHS:
11,4—7,30=4,10.
301-11,4-30,0-11,4-7,30~3430—342-7,30~
~3430—2500=930.

Takum 0o6pasom, uucio m; ynOBJETBOPSET YpaBHEHHIO:
4,10m,=930,

930
OTKyna m;= szQZ (2).

Macca onoBa paBHa
m,=301—227=74 (2).

Or6pacniBasi 3anacHole UMOPE, MONyyaem:
my=230 2=0,23 x2; m,=70 2=0,07 ka.

3anaua 25. C orsecHoro o6priza ynaja Kamelb. Ueso-
BeK, CTOsIMIA y TOTO MecTa, ¢ KOTOPOro ynaJs KaMelb, yc-
awviilan 3ByK uepes 4,0 cex. Haiiru ray6uny o6puiBa. Unc-
Jo g B3sATR paBHbiM 10 m/cek?.

Pewenue OGosnauum yepes { BpeMms lafeHHs KaM-
Hsl, a yepes f,, — BPeMs pacrnpocTpaHenus 3Byka. Tak kak
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NyTb, NPOALEHHDBI 3BYKOM, paBeH PacCTOAHHIO, NPOMHAEHHO-
MY KaMHeM, TO

t2
. 'vt33=% ,

rae v — CKOpocTb 3ByKa. Tak Kak f-4f,,=4,0, nonyuaem

YpaBHeHHE:
g(4,0—t55)*
V= e

3Hauenne v Gepem paBHBIM 332 Mm/cex, a 3HaueHue
g=10 m/cex? B COOTBETCTBHH C YycJaoBHeM 3anauu. Takoe
3HaYEHHE YHCJA g B LeNSX YNPOLIEHHST YacTO NPUMEHSIOT B
¢u3uueckux 3ajauax. Tak Kak INOTCpPemHOCTb 5TOTO 4HCJa
He npesbiwaer 0,2 M/gerci’, 10 yucho 10 m/cexk? umeer nBe

EepHble 3navaire uudpse. Torpa —§—=170=5,0 (#t/cex?).

nOJ]y'-IEHHOE Bbllll€ KBaJApaTHOE€ YypaBHEHHE 3amnuuiercs
e 3324,,=5,0(4,0—2,,)* .
[TpuBoauM 3TO ypaBHeHHe K HOPMajlbHOMY BHAY:
5,0¢2, —(332-+5,0-2-4,0)£,,1-5,0-4,0°=0.

Kax u B mpenwbiaylleii 3agaue, BbluucieHHe Ko3ddu-
UHEHTOB YpaBHEHHs1 BBINOJHAEM, MOJb3YyACh NMpaBUIaMH
nojacyera uuop: ‘

332+4-5,0-2-4,0=332+40,0=372;
5,0-4,0°=80. ’

Takum ob6pasoM, 4HcaO f,, YAOBJETBOPSAET cJaeAyiolle-
MY YpaBHEHHIO:

5,0¢2, —372t,,-+80=0,
Kopenb 3Toro ypaBHeHHs] paBeH:

186— / 1862—80-5,0
5,0

taa=

(BTopoe 3HaueHHe f,, He YNOBJIETBOPSIET YCJOBHIO 3aAauH,
TaK Kak f,,<4.)
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Ilo ﬁpaB}maM noacuera uudp NOCTENEHHO TNOJyYaeM:
186%=34596~34600 (npasuio lII);

80-5,0=400 (npasuao 1I);
34600—40_Q=3420(3 (npaBuao I-a);
V/34200=184,9 (npaBuso 1V);
186—184_,§=1,L (npaBuao 1-a);
1,1:5,0=0,22 (npaBuao 1),

Hrak, t, =0,22 cex.

OtBer {=0,22 cex He OKOHUATEJbHbIH, MO3TOMY B HeEM
coxpaHeHa 3amacHas uudpa.

Inst BeluHC/IEeHUS TYyOHHBI OGphIBa MoJb3ayeMcsi ¢popmy-
JIO MyTH PaBHOMEDHOrO ABHIKEHUS:

h=an oy =332-0,22=73,04=70 (x).

B mnonyueHHOM OTBeTe TOJbKO OfHA 3Hauawas uudpa,
TO ecTb HCKoMasi ray6uHa OOpbiBa ONpefeneHa € TOUYHO-
CTBIO JIO JECSTKOB MeTPOB. YMeHbllleHHe KOJIHYecTBa 3Ha-
yamux uudp OoOGBACHAETCH BbUMTAHHEM OGJH3KHX UHCEN
186 u 184,9.

Has toro yto6bl B 3TOH 3ajnaue MOJy4YHTb GoJiee TOU-
Hblfl OTBeT, HaJd0 3HaTh 60Jiee TOUHOe 3HAUeHHe f+{,;.

MetonunueckHe sameuanusa 1. Mo paccMmor-
peJu [IONOJIHHTE/bHble NMpaBHJa MOAcYeTa LHUGP: MPaBHIO
3anacHO# UHGpPB H NMPaBHJIO MpeJBapUTENbHOTO OKpYTJe:
Hus. B o6Goux npaBujax peub HIET O 1enecoo0GpasHOCTH
COXpaHeHUS ONHON JHIIHEH HUPHI.

O6paTuM BHHMaHHe Ha HEKOTOpble OCOGEHHOCTH B TMpH-
MEHEHHH 3ITHX MpaBUJ Ha MpPaKTHKE,

B npaBusne 3anacHoft uudpe!l nuWHAS uudpa B npome-
WYTOUHBIX BBIYHC/JIEHHAX (OHA HasblBaeTcs 3anacHol) He
siB/sieTcsl BepHOH., 3anacHas uddpa He YIHTBIBaeTcsl MpPH
nojicueTe KojuuecTBa 3Hadamux nuep. OTMmeuas sanmacHyio
uudpy cnenuasbHbIM 3HAaYKOM, Mbl KakK OBl MOAUEpKHBaeM,
UTO OHA MHIIETCS BPEMEHHO, C LeJbI0 YMEHbIIEHUs MOrpeL-
HOCTH OTBEeTa, a B OKOHYaTe/IbHOM pe3yJbTaTe JOJIKHa
ObITb OTOpOLLIEHA.

Uro Kacaercsl JMHUIIHeH (NOMONHHUTENbHOH) HHGPBI, KO-
TOPYIO MBIl COXPaHsieM IO NPAaBHJY NpeJBAPHUTENbHOrO OK-
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pyrneHusi 8 6ojiee TOYHBIX HAAHHBIX, TO OHAa SIBJSETCS Bep-
HOM W JOJKKA YYMTBIBAaTbCA INPH TOACYeTe KOJHYeCTBa
3Hayawux uuop. _

2. IlpaBuno 3anacHofi uudpbl 3aTpydHsIeT yyalIuxca
IIeCThIX KJIacCOB, H NMO3TOMY MHOTHe YYHTeNs MaTeMaTHKH
H (H3UKH He TPHUMEHSIOT 3TOFO0 NpaBHJa, OCTaBJAAs H3y-
yeHHe ero Ha MocJeAylline Khaaccel, B pesyabrarte yua-
IiHecsl NPHOGPETAIOT HaBHIKH, OT KOTOPHEIX HX MOTOM TPYAHO
oryunth. He craBsi ce6e uenbio BHIPAaGOTKY Yy Y4alLlHXCH
IIECTHIX KJAaCCOB MPOYHLIX HABHIKOB, NPHMEHATb MPaBHJIO
3anacHofi undpH ciaefyeT HauyMHasd HMEHHO ¢ LIECTOro
KJsacca.

3. Tlpu BbluMC/AEHHH APOGHBIX BBEIPaXEHHN yuyaluecs
4acTO NPUMEHSIOT COKpalleHHe APOGH, YTO TIPH TOYHBIX YHCe
flax JaeT HEKOTOPYIO SKOHOMHIO. BHIMoONHsA CcOKpallleHHe
Npo6H B BLIYHCJIEHHAX C NPUGJIUAKEHHBIMH UHCIAMH, HYXKHO
MMeTb B BHAY, YTO COKpallleHHe ApPOGH — 3TO (haKTHueckd
Je/ieHHEe YUCJHTENss M 3HaMeHartessl ApoGH Ha OAHO M TO
xe ToyHOe yucyo. ITosromy mpu cokpauleHHH APoOH Halo
NPUMEHAATb TNpPaBHJIO JeJeHHs HPUOJIHKEHHOTO 4YHucjia Ha
toynoe (npasuJso II). -

Herpyano y6Genutbcsi, 4TO coKpallleHHe NpoOH He MNpH-
BOJHT K CYINECTBEHHOH palHOHAaJH3alMH BBIYHCICHUH, a
Hepeliko ycnoxHsieT uxX. [To3ToMy MOXHO pPEKOMEHI0BaTb B
BHIYHC/IEHHSX C TNPHOGIHXKEHHBIMH UYHCJIaMH COKpallleHWne
npo6ell He BBIMOJHSATL. B 1enecoo6pasHocTH peKOMeHIALNH
MOXHO y6Geautbcs, pewinB 3anauy Ne 62 u3 ynpaxHeHus
K JaHHOMY maparpady H BBIMOJHHB BHIUHCJIEHHS C coxpa-
uleHHeM JApo6u U Ge3 COKpalleHHs. -

4. B ¢usnuke umeercs psaa GopMysa, B KOTOPHIX TNpaBasi
yacTb npeacrasiasier cofoil anreGpanyecKyo cyMMmy obpar-
HBIX BEJHYUH, Hanpnmep qaopmy.na NPOBOAHMOCTH pasBeT-

BJIEHUS —;———-4— +— ¢dbopmysna eMKOCTH KOHJeHca-
ry
1 1 .
TOpPOB NpH nocaenonawenbnom COeIMHEHH U == - _Cl_ 4
1 2
1 1 1 1
+ ? ; opMmysra JIHH3E T 7— +—;1— . Tlpu Buiuncaehusx

no 3THM ¢opMmynaM welecoo6pasHo B GOJBLIHHCTBE CJy-
uaeB KaXJo0e cjaraeMoe npeicTaBHTh NECATHYHON Apo6bIo;
LJisl 3TOTO Haj0 paslesNUThb YHC/AHTEIb Ha 3HaMeHaTelb, a
elle Jyylle — BOCIOJb30BAaTLCA 3HaYCHHAMH OOGPaTHHIX Be-
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Jquuul U3 ta6aun B. M. Bpaguca (ra6auuna II) mam us3 cra-
6H/IbHOTO 3aflayHHKa N0 (H3HKe (B MPHJIOXKEHHH).

Hepenko yuyaiiuecsi B NOLOGHbIX BBIYHC/JAEHHSIX TIPHBOASAT
apoGu K obuieMy 3HaMeHaredsio. JloctaTouHo pemuTb 3aja-
gy Ne 63 u3 ynpaxxHeHuil K JaHHOMY mnaparpady, YTOGH
y6enuTbCsl B HEPALHOHAJBLHOCTH TaKOro crnocoba BbIYHS-
JIeHH .

5. Hepenko yuauiyecs mpou3BOASIT NpoBepKy pe3yJ/bTa-
Ta BBIYMCJEHHS N0 M3BECTHBHIM MpaBHIaM: CJIOKEHHE — BHI-
YHTaHHEM; YMHOXeHHe — JleleHHeM; NMPOBePKY KOpHS ypas-
HeHHs — MOACTAHOBKOH B ypaBHeHHe W T. A. B mpubau-
KEeHHBIX BBIUHCJIEHHAX Takas NpoBepka, 6e3 COMHEHHA, HO-
cut npubauxeHHbl xapakrep. [IpoBepka G6yaer Gosee
TOYHOH, ecJH AJA Hee 6paTh He OKOHUaTeNbHBIA pe3yabTat
BbIUHCJIEHHUS, a NpelBapUTENbHBIN ¢ 3amacHoii uudpoi (He
okpyrieHnHbill), Pekomennyercsi pemwurth 3agauy Ne 65 u3
yIpa*KHeHHs K 3TOMYy naparpady.

Ynpamnenun

56. Kakylo cuay Heo6x0AMMO NPHJAOKHTbL NMPH MOAHATHH TIPy3a mo
HaKJ/IOHHOM MJIOCKOCTH, eciiH Bec rpy3a 52 xI', anuHa Hak/JOHHCW mjoc-
KoctH 1,7 m, a Buicota 0,86 #? TpeHue npeneGperaemo MaJio.

57. Kakoe KOJHYeCTBO TeN/OTH HW3PacX04OBaHO Ha HarpeBaHHe
2,0 ke Bogel ot 15,5 mo 80°C? ¢=4,19-10® dx/ke-2pad.

58. IleBouka Maccofi 35 ke kauyaercs Ha Kayeqax C AJHHOR Be-
peBok 1,8 x. KakoBa cHna HaTsiXKeHHSi BEPEBOK B MOMEHT, KOTa Ka-
YeJH MPOXOASAT MOJOMEHUE PaBHOBECHS CO CKOpPOCTbiO 2,5 m/cex?

59, CaHM ckaThiBAalOTCA C rOpnl ¢ HadajbHOH cKopocTbio 1,25 m/cex
u yckopenueM 0,50 m/cex?, Kakoh nyTb mpofinyT caHu TouHo 8a 1 cex;
2 cex; 3 cek? ) -

60. Onpenesuntb mnepuop KojeGaHus MasitHuka AJauHOfi 1,00 M.

61. C kaxoit cujoii paButT atMocdepa Ha nnowaaky 50 m?? AT-
MocdepHOe naBieHHe HopMmasbHoe — 101 325 w/m2.

62. ¥V yacos-xomukoB rups Becom 0,82 kI omyckaercsi 3a 24 4 Ha
120 cm. OmnpenenuTb MOULHOCTb THPU-IBHraTesd.

63. IIpoBONHHKH  CONpPOTHB-

nenveM 2,7; 35 u 4,2 om coemt- A 0 8

Henbl napansenpno. Hafitn ux 'y .

obuiee cONpoTHBJEHHE. : ‘
64. Teno wmaccoir 5,00 ke

JIBUXKETCS] pAaBHOMEpHO IO OK- 3

pyxuoctTH paiadyca 20 m ¢
yraoBoit ckopocTbio 8,6 pad/cex.
Haiitn 11eHTPOCTPEMHTEIbHYIO
CHAY. P
65. [lauubl  nnaed  pbiyara
«(BecoM KOTOPOro MOXHO Iipe-
ne6peur) A0=20 dm: OB= Pue. 5.
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§ 9.

=70 du (puc. 5). K Touke A noasewen rpys P=50 «I'. Kakywo cuay
Hal0 UPHJOXKHTb K Touke B, uToOBl priYar HaXoAHJCH B PaBHOBECHU?
TIpou3BecTH NMPOBEPKY pelLeHHs.

66. JIpDkHUK cnyckaeTcsa ¢ ropsl gganHoR 128 m. CKosbko BpeMeHU
saiiMeT cmyck, ecaW ycKopehue paBHO 0,40 m/cex?, a Haua/ibHas CcKo-
poctb 6,0 m/cex?

BLIYMCNEHMS C NOMOLWLIO TABRMY, AECATHYHBIX
JNIOTAPADPMOB MU NIOrAPMDMETUMECKON JIMHEAKKY

INpumeHeHne Tabauu JorapudmoB M JorapHdMHUECKOI!
NHHEHKH — BaxXHOe CPeACTBO pallHOHAJM3aLHH BBbIUHCIE-
HHH.

B mkose WHPOKO NMpUMeHSIOT Ta6JHIbl Jorapudmos ¢
YeTbIpbMS NECATHYHBIMH 3HAKaMH (uerblpex3HauHble Tab-
JIMLB! JorapudMoB)!, a Takke JorapupMHUYECKYIO JHHEHKY,
3aMeHsILYI0 Tabauubl JorapudMOB C TpeMs 3HAKaMH.
Ina yno6erBa B crabuabHoM c6opHuke Tabaun B. M. Bpa-
IHca nomeuleHa tabauna dyHkuuu 10* nna onpenenenus
yydcsaa no ero JorapHgmy (ee yacto HaswiBaloT TabJHlel
aHTuaorapudmoB)?2,

Ecau 3ananHble uncna TouHble, 10 B NPHHIMNE JOra-
PHMBI 3THX uHCeJ MOryT ObITb 3aMHMCAHbI C TIPOM3BOJIBLHOH
YouHOCTbIO. [TpakTHuecKH JMorapudMbl TOYHBIX uyHMcCen B YcC-
JIOBHAX WIKOJIbl 3aMHCLIBAIOT C UYETHIPbMA JAECATHUHBIMU
3HaKaMH.

ns npu6aueHHBIX uyHCeJ KOJMHUYECTBO LU(p necsaTHY-
HOro Jorapudma omnpenensieTcs He TOJNbKO TeM, KaKHMU
TabJuuaMHl pacrnojiaraioT, HO U TOYHOCTbIO MCXOLHBIX AaH-
HbIX. IIpH 9TOM MOXXHO MOJIL30BATbCS TaKUM NMpPABHJIOM:

MNpasuao VIII. B 3nauenHuu Oecartu4unozo aocapugma
nPUubAUNEHHO2O 4UCAA COXPAHANT CTOALKO OECATUYHbLY
3HAKOB, CKOALKO 3HAYAUUX YUPp umeeT 3a0aHHOE HUCAO.

Hanpuwmep, 1g 2,43~0,386; Ig 12,1~1,083; 1g 0,656~1,81;
lg 7,5:104~4,88.

Ananornutoe NpaBHJO CYILECTBYeT /s onpeﬂeneﬂuﬂ
YHCJa MO 33JaHHOMY 3HAUEHHIO JorapHdma.

Mpasuno 1X. [lpu onpedesenuu wucia no 3adanHHomy
BHAUEHUI0 O0eCATUYHO20 A02apUPMa COXPAHSIIOT 8 HUcAae

! Cm.s B. M. Bpaunuc, Yerbipex3aHauHble MareMaTHueckue Tab-
anusl. «[Ipocsewenue», 1965, taba XIIIL

2 Cm.: B. M. Bpaauc. Yerbipexsnayubie MaleMalhyeckne 1a0s
nniel, «Ilpocsewenie», 1965, tada, XIV,
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CTOABKO 3HAYAUUX YuPp, CKOAbKO OecATU4HbIX SHAKOS

uMeeT MaWTuCCca Aozapupma. ’
Mpumepn: lgx=207 (aBa JA€CATHYURLIX 3HAKa);
x~120=1,2 . 10?(xBe 3Hauauine UAPPHI);

lg x=0,0324; x~1,077; 1g x=1,0074;
x=~0,1017; 1g x=4,93; x~85-10%

B KkaXJI0M M3 pPacCMOTPEHHBIX NPHMEPOB KOJIHYECTBO
3Hauallux UMGP YMCAa X PABHO KOJIHYECTBY [AECATHYHBIX
3HAaKOB B MaHTHCCe Jorapudma.

PaccmoTtpum 3ajmauu, NpH pelleHHH KOTOPHIX, HapsanLy ¢
IpYrMMH TNpaBHiaMu mNoAcyera uudp, NPUMEHSIOTCA Mpa-
suaa VIII u IX.

3angaua 26, Macca M BeliecTBa, COXpaHsAOUIAACA B
npouecce paaMOAaKTHBHOrO pacnajga 3a BpeMms {, MOXeT

t
1 —_—
ObiThb BbIYHC/AeHa Mo ¢opmyne M=M,. (-2—>T , roe Mo—

HauaibHas Mmacca BellecTBa, a I — mepuoj noJaypacnasna.
CKO/MBKO paJHOaKTHBHOTO BellleCTBA OCTaHETCsl MO HCTeue-
HuH 14 4, ecan nmepuoj nosypacnajia paBeH 48 4, a nepso-
Haua/JbHOe KO/HYyecTBO BelllectrBa paBHO 135 2? Cuurarts,
YTO BPEMsl ONpeJe]eHO C TOYHOCTBIO A0 MHHYT.

Pewmenune Tak kak yucna 14 u 48 4 3amaHbl ¢ TOU«
HOCTbIO 10 MHHYT, TO YHCJO {=14 4=14-60 mun==840 mun
uMeetT TpH, a 4Hcao T=48 4=48 60 Mun=2880 Mun —
yeTblpe 3Hayallue LHUQPHI.

Toraa ) .
840

—
1 e [ 1102917
M—135-<—2—> ~135 (?)

[Tpu genenun unucaa 840 Ha uncao 2880 coxpaHseM TpH
sHauauine uudpsl (npasusao II) u onHy 3amacHywo nudpy
(npaBuso V).

Jlnst BbIYMCIEHHS TIOJYYEHHOrO BBIPAXKEHUS] HaXOAUM
lgM: 1g M=1g 135-0,2917 - 1g 2.

Tak kak uuciao 2 — TOYHOE, TO ero JOrapuhM MOXKeT
6bTb 3apDHCaH ¢ NMPOM3BOJNBHON TOYHOCTBIO, [IpuMeHss mpa-
Bus0 VI, 6epem B 3HaueHuH lg 2 Ha OJHY 3Hauawylo UHd-
py Gousbuie, yem umeer uyucao 0,2917, To ects Ig 2~0,3010.
Yucno 135 umeer tpu 3navaumue uvdpsl. ITo npasuay VIII
yncao lg 135 Hago B3ATh ¢ TpeMs AeCATHYHBIMH 3HaKaMH, HO
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TaK KaK 3TOT Pe3y/jbTaT SIBJISETCSH NMPOMEXYTOUHBIM, COXpa-
HfeM 3anachyio uudpy: lg135~2,1303. Taknm o6pasom,

lgM=2,1303—0,2917 -0,3010~2,1303 —0,08780 = 2,0425 .

ITOT pe3yJbTaT ellle He OKOHYATENbHBIA, MOITOMY 3a-
nacHyio uueppy coxpanseM. I[lonbaysice Ttabauued ¢yHK-
nuu 10 ¥, HaxoauM:

M=110,3.

Tak kak uucno 2,0425 umeer TpH [eCATHUYHBIX 3HaKa
(uerBepras undpa 5 3amacuas), To Jio npaBuy IX B uHc-
ae M coxpaHseM TpH 3Hauaiiue uudpel: M=110 e.

3anaua 27. Kakywo ckopocth mnpuoGperaer Kopmyc
pakersl Maccoit M=0,20 1, uspacxogosas m=10 T ropioue-
ro mpH CKOPOCTH HcTeueHus u=2,85 km/cex?

Pemenue ITo dopmyrne LluonkoBckoro

m
0—2,3026u'1g(1—|—ﬁ).

Buiunucium, npexpae Bcero, lg(l—!——m—).

M
Tak kak uncaa m=10 7 u M=0,20 7 umelor mno aBe
10
3Hayauine nUPpPH, TO H UHCA0 = = —— =50 HMeeT IBe
wHGp M 020 .

snavauue uudpo. [Tonbsysace npasunom VIII u npaBunom
3anacHoi uugpsl, umeem: 1g51=1,708.

Torma v=2,3026-2,85-1,708=2,303-2,85-1 ,708~
~6,558-1,708=11, 20--11 2 ‘wmlcex (Bropas KOCMHUECKas
CKOPOCTB).

[MpaBuna VIII u IX npuMeHUME! B MIOGBIX BBIYHC/AEHHAX,
rae OpHXOAUTCS HAXOAHTb Jorapudmel uyMces, 3afaHHHIX B
yCJIOBHMH, WJIH K€ NOJNb30BaThCcsl Jorapudpmamu ansi paiuo-
HaJu3auuu BBIUHCJIEHHH,

B Tex cayuasx, Korga mpH NOMOILM TabaHu Jsorapud-
MOB (MJM JIOrapUGMHYECKON JIHHEHKH) BBLIUUCASIOT OJHO=
yJIeHHOE BhIpa*KeHHe, MOXHO MOJIb30BaThCSl TAKXKe Cleaylo-
IIHM NPaBHJIOM TOAcYeTa HHUGP:

Mpasuno X. [lpu soiuucarenuu nocpedcreom aozapud-
MO8 00HO4NEHH02D BblpaNCceHUus caedyeT nodcuuTars 4YUcAo
3HAUAUUX YUpP 8 NPUOAUNCEHHOM OAHHOM, UMEOueM HAU-
MeHblee 4UCA0 3HaYauiux yugp, u 832To TAbAUYY A02Q-
pugmos ¢ uucsom OecaTuunolx 3Hako8, Ha 1 6OAbULUM.
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B oxonuaresvrom pesyaerare nocredntoro snawawyro yudp-
py or6pocuts’.

MoxHo nokasaTh, YTO NPH BBHIYHCJEHHH ONHOYJIEHHOTO
BLIDAXKEHHS] NpUMeHeHHe npaBuia X JKBHBAJEHTHO Bbl-
yncneduaM no npasuiam VIII u IX (c npumenenuem npa-
BHJla 3amacHo#l uudpsr).

Metoxnnueckue 3ameuanunda 1. B cdusnueckux
3ajgauax JaHHble B GOJILIIHHCTBE CJYYaeB MpPHBENEHH ¢
TOYHOCTBIO B [BE-TPH 3Hayalline UUGPH, YTO MO3BOJIAET NpH
BBIUHCJEHUAX [OJb30BATbCsl JAOTapHGMHUECKOR JIHHEHKOH.
Jluuefixy caenyer npeanouectb TabJauie JorapHdMOB, Tak
KaK JHHeflKa MO3BOJSeT BLIMOJHHTH BBIMHCIEHHS ObicTpee.

2. HyxkHno umetrs B BHAY, YTO, NOJb3YSCb JorapHdmu-
YyecKoH JIHHEAKOH, pesyabTaT CHAEAYeT OKPYI/aATb MO MpaBH-
JlaM mojcueta Hpp, 4TOGE TOYHOCTh pe3ysbTaTa COOTBET-
CTBOBa/la TOYHOCTH HCXONHBIX HAHHbIX.

Huorna yrteepxkaalor, 4To JorapHudMHyeckas JHHEHKa
aBTOMaTHYeCKH o6ecneyuBaeT pesyJbTaT MO MpaBHIaM
noacyera uudp. Takoe yTBepxaenHe omHG0UHO. Hanpnmep,
npu aeneHun npuOaHxKeHHbIX yucen 9,8 : 4,5 no auHelke no-
ayuaem 2,18, a mo npaBuay noacuera uudp Hamo 2,2.

3. MMonb3ysice JHHEAKOA, MB MOXeM TPHUMEHHTb Mpa-
BHJIO 3anmacHoii UH(ppb TOJbKO B TOM cJayyae, KOraa NaH-
Hble MMEIOT OAHY-IBe 3HauauHe uHbpn. HeBo3MOKHOCTH
npHMeHeHHs1 3ahlacHOM UH(PH B OCTaJbHBIX CJAydyasX He-
CKOJIBKO YXYALIAaeT pe3y/bTaT BbLIYHCJEHHH.

Ynpamnenun

67. Hafitn necatHuHble Jorapud™bl CJAEAVIOMIHX NPHOAMIKEHHBIX
uncen 24: 245; 6,27, 1,934; 0,35, 0,007; 2,75-10%; 6,50 105,
68. Hafitu 4ucno no NaHHOMY 3HAYEHHIO ere MNECATHYHOrO Jora-

pndma: 0,53; 2,314; 3,7, 1,041, 3,42; 6,3021; 0,0048.

69. Ha xakoli BbicoTe h NeTHT caMoJeT, eciu JaBieHHe aTMocde-
pol Ha 3TOM BhicoTe p==400 Mm pT. cT., a y MOBEPXHOCTH 3eMJM [AaB-
nenue py — HopMasbHoe? 3anaua peulaeTca no dopmyne

h=1,8.10¢ Ig—— ().

70. OTHOCHTeNbHAas noJA paavoakTHBHOro yraepoaa ¢C' B cra-
pom Kkycke jepesa coctasaser 0,0416 fomo ero B KUBBIX pacTEHHAX.
Kakos Bospact 31oro kycka nepesa? Ilepuon mosypacnapa ¢C'4 pasen

1 —
5570 ser. 3apmaua pemaetcsa wo ¢opmyse M=M0(? T, rge Mg—
HavalLlas Macca BeilecTBa, a T — mepHOA HoJypacnaia.

'Cv, B. M. Bpaguc, BouncautenbHas paGota 8 Kypce Ma-
TemaTHky cpeaHei wxonn. Hsp. AITH PCOCP, 1962, ctp. 166.
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§ 10.MPUBNMIKEHHDIE BbIYMCIIEHUS C TPUrOHOMETPUHECKMMU
BEMIMYMHAMM

KonnuectBo sHauamux fudp B 3HAYEHHH TPHTOHOMET-
pHuecKol (YHKUHMH NpHOJIMNKEHHOTO yrja 3aBUCHT OT TOTO,
C KaKol TOYHOCTbIO 3aJaH yrosa. B mpouecce uamepenui yr-
JIbl MOryT OBITh HOJIYY€Hbl C TOYHOCTbIO [0 TIPaayCOB HJIH
C TOYHOCTbIO [0 MHHYT, CEKYHI H Jaxe elle TOUHee.
OnHako B 3ajayaX M3 UIKOJBHOTO Kypca (GH3HKH YIJIbI
OObLIYHO 3aJaHbl C TOYHOCTbIO 4O rpaaycoB. [loatomy mnpu
pelleHHH 3apad, TPeOYIOIIMX HPHMEHEHHUs TPHTOHOMETpHH,
MOXHO pEKOMeHLOBaTb [0Jb30BATbCsl TaKHM MNpaBHJIOM
noacyera uugp:

" NMpasuno XI. Ecau yeon 3adan ¢ Tounoctero 3o epady-
€08, TO 8 3HAUEHWU TPU2OHOMETpU1ecKod pyHKyuu caedyer
COXpanAaATs Jge 3Hadaujue yugpeo.

ST0 mpaBus0 NMPUMEHHMO B GONMBIIMHCTBe cayuaes. Pen-
KHMH HCKJIIOYEHHSIMH TNpeHeOperaem.

[Tpumepsn: sin15°=0,26; cos73°=0,29;
tg 18°=0,32; tg 52°=1,3; ctg20°=~2,7.
PaccMOTpHM HeCKOIbKO NPHMepPOB NpHMEHEHHsl NpaBH-
Ja XI B ¢u3nuecKux 3ajmauax.
3apgaua 28. CeeroBoit Jyu majnaer B BO3AYXe Ha MO-
PEePXHOCTb HeKOTOpO#l cpeabl. HaliTu nokasartenb mnpesnom-
JEHHS Cpelbl, ec/aH YroJ naaenus paBen 18°, a yroa npe-
aomsenus 12°
PeweHne:
sina

n= , rne a=18°, v=12°,

sin y
Tak kak yrael 18° u 12° 3anaHbl ¢ TOYHOCTBIO HO rpa-
AYCOB, TO B 3HaUEHHSIX CHHYCa 3THX YIJIOB HalO COXPaHUTh
no ase 3Hauvaue uudpel. Kak yxe ormeuasnoch, OThiCKa-
Hue 3HaueHHsi CHHyca 1o Tabsuue AOMXKHO pacCMaTPHBATh-
¢ Kak orAenbHoe aefictBhe. ITosToMy B NMpOMeKYTOYHbIX
pesy.abTarax HaJo B35iTb 3anacHble LHQPHI:

sin 18° 0, 309

=——=—==1,49=1,5.
sin 12° 0,208

3anaya 29. Bouucaurs pabory cunu 1 # (TouHo) Ha
nytd 24,98 M, ecan yroan MexAy HanpaB/JeHHEM CHJbl H
nanpabJeHHeM NepeMelleHns paBeH 55°,
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Pemenue: A=Fscosa.

o ycaosuio F=1 1 (rouHo); B unacne §=2498 u verH-
pe 3HavaulHe uudpbl, a MO NpaBUay Xl, npAMenss 3anacHyio
uHdpy, MOXHO 3anucarb: cos a=cos 56°~0,574. Toraa

A=1-24,98-0,574.

" Tak Kak 4HCJIO 0,574 umeer TOJNIBKO [Be 3Hayallue uud-

Pbl, MOXKHO AJIS YNPOLIEHHS BBLIYHCJAEHUA MpelBapHTENbHO
OKpYyrauTh uncao 24,98 1o Tpex 3Hauamux nudpp:

A=25,0-0,574=14,35~14 (0xc).

3anauva 30. Halitu ko3¢ppuLHEHT TPeHHS NMOKOs AJA
TesNa, HaXOAMIErocsi Ha HAKJIOHHOH MJOCKOCTH, €CJIH Tea0
HauHHaeT CKOJIb3UTb BHH3 NpPH yrje HakaoHa 48°%

Pemenue: k=tga,
raie yron a=48°. Ilo npasuny XI

k=tg48°=1,1.

3agauva 3l. Ha maure sHcHT namna cunofi csera
1118 ce. KakoBa ocBelLIEHHOCTb NMOYBbI B TOYKeE, yaaJeHHOM
Ha paccTosHHe 22 M OT JaMIbl, €CJH YroJ NafeHHs nyqei?l
B 3Ty TOYKY paBeH 56°?

PeweHnwue:
1 )
E=— cOs®, TO eCThb
r?

_ 18 spo
E= o cos 96°,
Yucno 1118 c¢e8 uenecoo6pasHo mnpeABapUTENbHO OKpYr-
auth: 1118~1120. Torna
1120 —
Ex w1 <08 56°~2,31.0,559=1,28129~1,3 («x).

Mp paccMmoTpean psii MPHMEPOB BBHIYHCJAEHHS 3HAYEHHI
TPUTOHOMETPHUYECKHX (YHKUHH YIJoB, 3afaHHBIX C TOYHO-
CTbIO 0 IPajAycoB.

B ¢usnuyeckux 3amauax 6LIBaeT HEOGXONMMOCTb HAWTH
3HaUeHHe yrJa MO0 M3BECTHOMY 3HAu€HHI0O TPHFOHOMETpHYe-
ckol ¢ynkuuu. HauGonee TouHO yroa omnpenensiercs Mo
TaHTeHCY U KOTaHreHcy.

He ocranapanBasich Ha 3THX BOMpOcax MOAPOGHO, chop-
MyJHpyeM MpaBWwio Mojacyera uudp, nossoJsioliee Haxo-
IOUTb YTJIBl C TOYHOCTBIO A0 rpajycoB. B Gosbuiuucree city-
YaeB 3TO NMPaBHJIO OKa3biBaeTCsi AOCTATOYHbIM s pelle-

s 3ajay M3 IIKOJbHOTO Kypca (H3HKH,
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Mpasuno XII. Ecau snauvenue TtpuzoHomerpudeckod
Pynkyuu umeer He menee 08yx sHaqauwjux yupp, To 3Ha-
YeHUe CONTBETCTBYIOWE20 Y2AQ 3QNUCLIBANOT ¢ TOYHOCTLIC
0o epadycos.

Mpumepw: sina=0,12; a=7°;

cosPp=0,084; B=84°;
tgv=0,716; 1~36°;
tg o=1,8; o=61°.

PaccMoTpum 3anauy, 8 KOTOPO#l NPHMEHSIIOTCS MpaBUs
aa X1 u XII.

3anaua 32. Haiitu yron npenomJeHHs CONHEUHBIX ay-
yeil, MajalOWKX HA MOBEPXHOCTb BOAB MOA yryom 65° K ro-
DH3OHTY.

Pewenwne 3nauenue nokasatens npesomseHus Ge-
peM ¢ TpeMsa 3HayamuMHu uudpamu (npasujo VI): k=133,

sin(90°—65°) _ sin 25°z0,42§ ~0,318.,

1,33 1,33 1,33 -

B 3nauenny sin 25°~0,423 nocsiennss uudpa samnacHas.
Pesynbrar sin y~0,318 sBasierca NpoMe:KyTOUHLIM, MO3TO-

My 3anacHyio unuM¢ppy moka coxpaHseM. Tak Kak siny
MMeeT [Be 3HaualiWe HHQPBH, TO B COOTBETCTBUU C MpPABH-
oM XII 3nayenue yrna Gepem u3 TaGnuIE € TOYHOCTbIO
10 rpapycoB: y=19°

Metoannueckue sameganusn 1. [Mpasuno Xl
BEPHO [/ NOAABASIOMIEr0 GOMBIIMHCTBA OCTPHIX YIVIOB,
HanboJiee YacTO BCTPEUAIOUIMXCS HA NPAaKTHKe, TO eCTb ANA
«CPEIHHUX YIJ0B», OTJIHYAIOLIUXCS KaK OT YrjaoB, GNH3KHX K
MpsSIMOMY, TaK U OT MaJjblX YIJIOB.

2. INpaBuno XI npumeHuMo B TOM cjyuae, KOTAa yroa
3aflad C TOYHOCTbIO A0 rpaaycoB. Ecam yronm 3anad ¢
Gonbluefl TOYHOCTHIO, HYKHO MMETb B BHAY TaKoe J0MOJHe-
HHe K npaBuay X: B Tex ciyuasx, KOrjfia yroJ 3ajaf ¢ TOdY-
HOCTbIO [0 AECATKOB MHHYT HJH € TOUHOCTBIO A0 MHHYT,
B 3HaYeHHH TPUTOHOMETPHUYECKON (hYHKUHUH HalAO COXPaHfATh
COOTBETCTBEHHO Ha OJHY HJIH [Be 3Haualiue UHGPBH 60Jb-
me, yeM pekomenayer npasuao XI,

[Tpuwmepni: sin 54°24’~0,8131; cos 17°30" =0,954;

tg 18°10°'~0,328; tg 50°12'~1,200.

Takum o6Gpasom, ecau B Kakoi-1u60 3ajaye yroa 3a-
JaH € TOYHOCTBIO IO MHHYT M De3YJbTaT KeJaTeJbHO MG+
JYYUTb HE C ABYMs, a ¢ GO/bLIIMM YUCJIOM 3Hayallux LHP,
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yUUTeJb MOXKeT COOGIUMTh yuyallMMcsl YKasaHHOe BhIlIe J0-
nojHeHHe K npasuay XI.

3. Ipu BBIYHC/IEHUSIX C TPHIOHOMETPHUYECKHMH (PYHKUUA-
MH ~ 1eJecoo6pasHO MoJb30BAaThCsi H  METOAOM TpaHHl
(cm. § 4). I[TpumeHeHHe 3TOro Merona OCHOBAHO Ha TOM,
YTO MO FpaHHLaM H3MEHEHUS yrJyia JIerKo HaHTH HHXKHIO H
BEPXHIOI0 T'PaHHIIbl KaX10H TPHrOHOMETPHUECKOH (YHKIIHH.

OrpaHHuuMcs paccMOTpeHHEM OCTpbix yraos, Has atux
yIJIOB cUHYC siBasieTcss (QyHKUMell Bospacralolllef, TO ecTb
GosibllieMy 3HauYeHHIO Yryia COOTBeTCTBYer GoJbliee 3Haue-
Hue cuHyca. Hanpumep, ecan

25°<<a<C26° ,10 sin 25°<sin a< sin 26°.

AHaNOrMYHO HAXOMAT HHIKHIOW H BEPXHIO TPaHHIH
TaHreHca.,

OyHKIHH KOCHHYC M KOTaHreHC, Hao6opoT, ¢ yBeJjuue-
HHeM OCTpOro yria yMeHbluaiorcs. [Tosromy ecnu

25°<a<C26°, TO €0s 25°>co0s a>cos 26° .

[Tpu pewennn 3agay GyneM NOJbL30BAaThCA TaKxke mpa-

BHJIaMH OTbICKaHHsl TPaHULl A apudMeTHUeCKUX neHCTBHUH.

PaccMoTpuM BbIYUHC/IEHHs N0 METOJY TpaHHI, B 3anaue 28.

n=3S0¢ , rne a=18°, 1=12°,
"

sin
g&nem CYHTaTb, YTO YTrOJ HMeeT aGCOJIOTHYIO MOTpPeIHOCTh
Torpa 17°30'<a<C18°30" u 11°30"<7<12°30".
HanoMuuM euie pas, uto GosblIeMy OCTPOMY YLy CO-
oTBeTcTBYeT GoJsiblllee 3HaueHue cuHyca. [Tostromy
sin 17°30’ <sin a<Csin 18°30" u sin 11°30’<sin y<{sin 12°30’.
[Ipumensiem npasuso Boiunciaenus HI u BT yacthoro
(cm. § 4),
sin 17°30’ _sina _sin18°30"
sin 12°30' “siny " sin11°30"°
0,3007 slna<03173
02164 “siny ~0,1994 ’
 HJIH 1,38<n<1,59. .
[Tpu okpyrjieHHH rpaHul HYXXHO HMETb B BHAY, YTO OK-
pyriieane HI' Bcerga BHIMOMHSAIOT C HELOCTATKOM, a OKpYT-
nenne BI'— ¢ u36BITKOM, COXpaHss NMPH 3TOM B FpaHHLaX
OJHY-IBeé HecOBMajpamwlixe LHPPHI

Takum obpasom, n= 1—3—8;—159—&—1 485,

5 3axkas Ne 4478 65
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1,59—1,38 0,21
= =0,105.

2 2 ’

Okpyraus 3HauyeHue n A0 AECATHIX (mpu 3toM abCoJioT-
Has norpewmHocts yBeauvuutcs Ha 0,015), nosyuaem OKOH-

YaTeJNbHO:
n=1,5(£0,12).
ITOT pe3yJbTaT COBNAAaeT ¢ OTBETOM, MONYYEHHBLIM Bbl+
Ile HAa OCHOBAHMH mpaBHaa X.
Kak ormeyasoch B § 4, Bbluncie-

npuuem An=

HUA YAOGHO pacmosiaraTb B Tabjuue: H[ | Br
1,38+1,59 2,97 o0 | 180307
=T 07 90 1 485 ; a 17°30’ | 18°30
2 2 ’ sin « (1),30%7 O,Qg%s
Y 103 ’ l 4
An= 139188021 (405, sin 1 |0,1994(0,2164
2 2 sina
n=1,5(£0,12), "= sy | 138 | 199
Ynpamnenun

71. 3anosHuTh Tabauily, nonaras 3alaHHble YrAR YHCJAAaMR MpHG-
JIHKEHHBIMH:

Ne Yran sin a cos a tg o

20
12°
28°
49°
76°
87°

DU W -

72. TToBTOpHTh ynpaxHeHHe 71, HO SHAUEHHS TPHTOHOMETPHYECKHX
¢yHKUMHA sanucaTb € 3amacHod LHQpOH.

73. 3anojHuTh TaGJHIly, MoJiarasi 3ajaHHble 3HaYyeHW TPHTOHO-
MeTPHUECKHX (yHKLUHHA uHCIaMH NPHOJIHIKEHHbIMH:

" Ne | sin a | [ cos o . 3 tg a a
1 0,064 0,081 0,18
2 0,27 0,213 0,75
3 0,48 0,37 1,38
4 0,51 0,52 2,5
5 0,973 { 0,71 3,7
6 0,99 0,998 4,5
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HEKOTOPLIE BOMPOCHI
LUKOJIbHbIX U3MEPEHUHA

§ 11.M3MEPUTENbHLIE CPEACTBA M WX MOTPELLIHOCTU

CpeacrtBa u3aMepeHMil JesiATCS HAa Mepbl U H3MepHTEJb-
Hble pUGOPBI.

Mepot — 3to Tema uaM ycrpoficTBa, NpefHa3’HaueHHHIE
U1 H3MepeHHA H BOCNDPOU3BOASLIHE OLHO HJIH HECKOJBKO
3HaYeHH AaHHOH (PU3UUECKOH BeNUUHHBI (M3MepHTeJabHas
JUHeHKa, pyJeTKa, THpS, MEH3ypKa, KaTyllka 3JeKTpHue-
CKOTrO CONpOTUBJIEHHS H T. 1.).

Hamepureasrnoie npubopor — ycTpoiicTBa, npeJHa3HauyeH-
Hble A/l U3MEepPeHHH W MMelolllie YacTH, KOTOpble BOCTIPHHH-
MaloT H3MepsieMYI0 BeJMUYMHY H NpeobpasyioT ee B NoKasa-
HHe (Bechl, LITAHT€HLIUPKY./Ib, TEPMOMETD, aMNIePMETP U T. 1),

HomuuasbHOe 3HaueHHe Mepbl — TO 3HAaueHHE, KOTOPOe
Ha Heill ykasaHo (rups 200 e, MeH3ypKa BMECTHMOCTbIO
250 ma w mp.).

JleficTBUTEIbHOE 3HaUeHHE Mephl — 3HAUEHHE, TOJYYeH-
HOe B pe3y/bTaTe M3MepeHHs C MOMOUIbI0 6osee COBEpILEH-
HbIX MeTOJOB H CPeACTB M3MepeHHs (C MOMOLLbI0O 06paslo-
BOM Mephl).

PaccmMOTpHM BOMpOC O MOrpemHoCcTsX Mep H H3MepH-
TeJbHBIX NPHGOPOB.

IToepewnocroro mepo. (OCHOBHOH) HasblBAlOT PasHOCTb
MeXAY HOMHHAJIbHBIM U [JEHCTBUTEJbHBIM 3HAYEeHUEM MepHI.

[loepewnocroro usmepuresvrnozo npubopa (OCHOBHOI)
Ha3blBAlOT Pa3HOCTb MEX/Y H3MepeHHHIM 3HaueHHeM BeJH-
YHHB M ee JefCTBUTEIbHBLIM 3HaueHHeM (U3MepeHHbIM 06-
pasuLoBbBIM NPUOOPOM).

[Ton nonpaskod noHuMaloT 4yMcJIO, paBHOE MOTPEIHOCTH
no a6Co/IIOTHOM BeJHYHHE, HO B3ATOE C NMPOTHBOMNOJOXKHBIM
3HakoM. [l/isi MCKAOUEHHs MOrpemIHOCTH AOCTaTOYHO MpHU-
6aBUTb mMONMpaBKYy (Cc YYeTOM ee 3HaKa) K HOMHHAJbHOMY
3HAYEHHIO Mepbl HJH MOKa3aHHUIO npudopa.
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B wKo/nbHOW NpaKTHKe B H3MepeHHAX Mo ¢H3HKe moO-
npaBky oOGbIYHO He BHOCST, 3a HCKJ/IOUEHHEM MONpPaBOK Ha
DOrPENIHOCTH OT HEHCNPAaBHOCTH H3MEPHTENbHBIX CPEACTB.
TakoBbl MONpaBKH Ha CMeELUEHHE HYJEBOH TOUYKH TEPMOMET-
pa, MOrHYTOCTb CTpeJKHM ammepmerpa u T. A. [omycrtum,
HanpuUMep, YTO CTPeskKa aMmepMeIpa NMpPH OTCYTCTBHH TOKa
yCTaHaBJAHBAEeTCsl He HA HYJEBOH OTMETKe, a Ha OTMeTKe
0,1 a. Torma norpemwHocts paBHa +0,1 a, a nonpaBka
—0,1 a u npu nokasauwu 1,4 a pesyabrar orcuera [=1,4+
+(=0,1)=1,3 (a).

HonycTumbie noepewnocTy mep U UMEPUTEAbHbLX NPU-
60pos — mpenenbHble MOTPEUIHOCTH, abCOJIIOTHBIE HJH OT-
HOcHTeNbHbIE, ycTaHoBneHHble OCTamu, Hdomyctumble mo-
rpelIHocTy B GOJIbIIMHCTBE CJyuaeB HMelOT ABONHON 3HaK,
TO €CThb MOTr'yT ObITb HampasJ/ieHbl KaK B OOHY, TaK U B ApY-
I'YIO CTODOHY.

[Ipusedennasn nozpewHocTe usmepuTesbHozo npubopa —
NOrpellHOCTb, BbIpaXXeHHAas B MPOLEHTAaX OT AHamnasoHa
mwKaJjbl A:

=%-100% .

3Has NpHUBEEHHYIO MOrpelHOCTb, MOMXKHO HAaNTH Tpe-
IeNbHYI0 abCoJIIOTHYI0 TOrpeUIHOCTh M JAw6Goro mokasa-
Hus npubopa

A=14

100

Hanpumep, ecan y amnepMerpa ¢ nmpeaesomM H3MepeHHs 2 a

npHBeJeHHas MOrpPelIHOCTb cocTaBaser *+49%, To npeaesb-
Hasi aGCoJIIOTHAasi MOrpPeLIHOCTb JI0GOro MOKas3aHHs

4.2
A_iwo—i0,0S (a).

[To ToyHocTH wu3MepuTesnbHble OpHOOPH HeNAAT Ha
KJ1aCChI.

K/niaccoM TOYHOCTH H3MepHTeabHOro mpubopa (415 Bcex
CTPEJIOYHBIX NPHOOPOB, TaKHUX, KaK MaHOMETP, BOJBTMETP
M Jp.) Ha3blBAIOT YHCJO, PaBHOe MPHBENLEHHOH MNOTrpelHOo-
ctu. Koace TouHoctH mpuGopa OGBIYHO yKa3blBalOT B aTTe-
crate U Ha uudepbrare npubopa. CymHiecTByiOT CTpesoy-
Hble npu6oOpHl caeayromux kaaccos: 0,05; 0,1; 0,2; 0,5: 1.0;
1,5; 2,5; 4,0. Uem MeHbllle HOMEpP KJjacca, TeM TOYHee MpH-
60p.
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JyscTeuresbHOCTOIO u3mepuresbtHozo npubopa (Mopo-
rOM UYYBCTBHTE/NbHOCTH) Ha3bIBAlOT HauUMeHblliee 3HayeHHE
H3MepsieMOH BeJNHYHHBI, BbI3blBalolllee 3aMETHOE H3MEHEHHe
nokasaHuii npubopa.

B caenyouleit Tabauue mnpHBedeHa UYBCTBHTENbHOCTh
IUKOJIbHBIX J1a60PaTOPHBIX BECOB MPH pa3J/IMYHbIX HArpys-
Kax:

Harpyska ’ YyBCTBHTENBHOCTD
. 200 I 200 4l
100 I 100 wl”
20 I 10 Ml

PaccMoTpuM JomycTHMble MOTPEIIHOCTH MEp H H3MepH-
TeJIbHBIX MPHOOPOB, BCTpPEYAIOLIHXCsi B LIKOJBHBIX KabHHe-
Tax ¢u3nku (taba. 1 u 2). B tabnvue 2 ykasaH Takxke
KJlacC TOYHOCTH HEKOTOPBbIX H3MepHTeNbHbIX NpPHGOPOB.

Tab6aunual
JlonycTHMble MOTPELIHOCTH Mep

JlonycruMas norpeuHocTb
= Mepu HoMunaabHoe 11 el.-ll:::u
= 3HayeHHe B eaHHHLAX B lieHe
2 ¢ H3MepeHHs | AedeHHus ¢
1 HamMepurenbHas 300— 1 wux |or +0,1 no oT
cranbHas auHedika,| 1000 aa T 10,2 mm +0,1¢
I'OCT 427-56 i (]
4+0,2¢
2 Pynerxa uname- 1 1 wmn +04 Mm | 4 04 ¢
pHTENbHAA MeTal- ’
JuYecKas, . THI
PCK u PX,
['OCT 7502-61
3 Lluauuaper  u3- 100 m2 1 ma +1 ua +e
| MepuTeabHbie, 250 ma S ma +25 M2 [ 405 ¢
[OCT 1770-641 500 ma 5 ma +5ma | Ee
4 Mensypkn ko- 50 wma Sma | £25 ma [ 405 ¢
nuyeckne, 'OCT 100 wma 10 ma +5 x4 |05 ¢
1770-64 250 ma 25 ma +5 M4 | £02 ¢
5 Biopetkn npsa- | 25—50 wxa | 0,1 ma | £0,05 42 | £0,5 ¢
mute, 'OCT
1770-64

! Tlo WKOMBHOM TEPMHHONOMHH — MEH3YDKH UHJHH/IPHYECKHE.



IMpodoaxcenue

Ilonycruman NOrPelHOCTh
= HomunanbHoe Uena i
= Mepsi 3HaYeHHe AeleHHs | g eguHHUAX B LleHe
2 ¢ H3MepeHHs | fleJieHHs ¢
6 I'upu 4-ro kaac- 100 2 — +0,04 2
cal (mas TexXHH- 50 2 — +0,03 2
YeCKHX AaHaJU30B 20 2 — 1 +002 e
O6bIYHOH TOYHO- 10 2 — +0,012 2
ctu), FOCT 52 - +0,008 2
7328-61 22 — +0,006 2
12 — +0,004 2
7 Ha6op conpo- 1 om — +0,03 ox
THBAEHHH (WKOMb- 2 ou — +0,06 ox
Hbli) 4 om — +0,12 ox
8 MarasuH conpo- 10 om — +0,15 on
THBJEHHH 1ITen- 20 ou — +0,3 ox
ceabHblii (LIKOJb- 20 ox — +0,3 oxm
HbIH) 50 ox —_ +0,75 oxm

! Berpevalomwuecsi B WIKOJaX THPH 2-T0 KJaacca HMEIOT MOrpeLlo-
CTH OYeHb He3HauHTesNbHble, U HMH MOXXHO NpeHeGpeub.

Metoanuueckue 3amMmeyanud. 1. C NOHATHAMH H
TepMHHaMH, paccMOTpeHHBIMH B § 11, MOXHO mnocreneHHo
3HaKOMHUTBL Yyualuuxcst VI—X KiaccoB, OOHAaKO 3HaHHuA
CTPOTHX ompejeneHuil Tpe6oBaTb He Caelyer.

2. Ta6auusl 1 W 2 cocraBjJeHB 4aBTOpPaMH Ha OCHOBE
[OCToB, KaTasoros, aTTeCTaTOB M ONHCaHHH, NpuJarae-
MblX K mpu6opaM. TaGauubl He OXBATbIBAIOT, KOHEUHO, BCe-
ro mMHoroo6pasusi mpubopos, KOTOPble MOTYT BCTPETHTbCSI B
TOH WJH HHOH wHIKone. Heob6xoauMble AOMOJHEHHA K Ta6-
JMIaM JIETKO c/e/aTh, UCMOJMb3Ysl COOTBETCTBYIOILYIO AOKY-
meHTauHulo. Takue tabauubl (yBeJHUEHHbIE MO pa3Mmepam)
Hesecoo6pasHoO BbiBeCHTb B KaGHHeTe (PU3HKH /s CBe-
IeHHsl yuauuxcsi. MOMKHO TakXe clejaTh COOTBETCT-
BYIOILHe MOMETKH Ha CcaMHX H3MepUTeNbHBIX mnpHbopax H
Mepax.

70



‘xusddewdlle euuj .

tovefdien yowmidkuor yemarogued wudjJ ,

Lo *Ld 29 ‘id 10 *1d ww Ze-dg
2 ¢F ww ¢F —_ — ww 08.—0CL. yrHaroxm ruodone-diawodeq 6
" ow 0111 .
- —0I8 H 9w €6-99%. 1DOJ ‘13-TW
2¢'0F ow ¢0F - — onw | 0111—089 yaHhomeh y9HLALd diowodeg | g
WMHILONIT HI9HHOHITRdLOHOW
Ic0F 222 G00'0F - — %22 100 292 71 -or yuxdanudinare doworHANI) .
HOW ()
BWadd » g or 29-2.0S
- BE M2 |F — —_ 239 7'0 229 (] L0 1DOJ ‘1-D uuL ‘daworHAN3) 9
— 2 o'0F | — - - 2 001 ¢$-63¢ LDOJ ‘o1nhAd 1dag ¢
€5-86. LDOOJ
‘9 ¢ BOJBI ‘BHI380HERd BHHIXKOLOL
R 2 41'0F — — — 2 00G nwaratecex£ d smudoredoger 1929g ¥
2¢'0F JSF — — 701 J 00¥% 0J0MOHMMANR] dLOWOWBHH]] e
24'0F wm yF | — - ww 100 | #ww G 2059 LDOJ ‘MW eunt diswodxnpy Z
2 F ww  1'0F - - ww - 10 wH 00f .
2 + ww go'0F - - ww 600 ww 00% : 16-991 LOOJ
2 F+ ww Z70'0F — — W 700 ww (OQl ‘TIIT] BUML q9rANdHIHSIHRL[T] 1
8 L i 9 1 ¢ ¥ g g 1
®E8 g k4
2 BUHAISY srHadanen m ok 2. . El
MHHY o2 ° BHHA LAY E]
oHon 8 XRTHHHYD € mqm 2 a:w._._... =ww_wmw“«,= ndogndu smnaraindsney
qrdonmadion BEWHLIALOY 9IOOHRO],

genurogejg

godogndn xmuararudawen Euorﬁ—:ua..o: amwnLAuoY




- ™ G700 ¢+ @ . 059 LDOJ
— @ 70' zF ssuadone | ‘ongfdien yonauive wudu (uaHERDOH
_ @ 100 IF sennadanel] | -10) 0 wuundonudivere MHhL13h)) 81
2 ¢'0F 9 GZgF, I+ <1 90 9 051
2 ¢'0F 9 1F I1F1 ¢ 202 8 GL
2 gL'0F 9 GLOF | S ! 801 208
I¢'0F 2 Gy'o0F 1+ <1 9 01 9 02 . BJOL OJOH
2¢'0F 9 Czz'0F 1+ ¢1 2 ¢ 9 gl -HBOLYOU ‘0L-WIJ eumi diamwidrog L1
yorexm poudswonsed > (ymn
2 80F 9 910F — 220 9y -arroxm) yiandoredoger diawiarog 91
2 9'0F v 0+ gl 7 G0 v 0g
2 6L0F 7 GI'0F gl g0 v 01
2 GL'0F v GL00F §'1 7 19 g
2 9'0F v €0'0F ¢l 2 600 7 g EMOL OJOH
IF v Ql0'0F [ v 200 v ] -HBOLYOL ‘0L-WI] euHl dismdoumy QI
yorexm yondowonaed 5 (uian
2 §0F v §0'0F 7 10 g -aroxm) yiandoredoger drondsuwy $1
. ’ 0,001+ or 69-L216 LDOJ ‘(aH1ad
)F JF Dol 0z—10 -9H)  SMHLdONTHX Mdiawowda] el
oF o6 o x4 «
o+ ol F Dl «
25+ ol F D50 D001
or ¢ 1o
D.l or £8-S1g_LDOJ  ‘919H
2F oIF Dol 0g—Lo -dosedoger amqH1ALd 19diomwonda] P4
MW 9saeduo
2 ¢F %eTF %1 %001—0¢ yora£dx g yonooros diowodiu | 11
yigHqrodm ‘yoxgAdi wonced
2 Z0F wa g'0F wa 1 wa Of -00-1 3 HNHLIONTHX diawoHew 0l
8 | ¢ v € _ (4 I

anHancvopod|]

72



Ynpamnenun

74. BepHo am mokasaHHe nguHamMoMerpa (puc. 6), eciM y THPBKH
OTKJIOHEHHE OT HOMHHana npeHebperaeMo MaJjc? BEUWCIHTD MOMpaBKYy.

75. HomunanbHaa Macca rpysa no mexaHuke — 100 e. Iloepka
Ha WKOJbHEIX NabopaTOpHBIX Becax Nokasana pesyJabTatT — 98,6 e. Ka-
koBa nOl‘peIHHOCTb H3rOTOBJIEHUS Tpy3a?

76. Ha mkoJaubbX J1aGOpaTOpHBIX Becax MOBepeHa
HOMHHaJbHass Macca rupw B 20 e. Pesysabrar noBepku
€ MakcHMaabHOH  TouHocTbio — 19,98 2. Kakoma mo-
rpeilHOCTh H3MepeHusa? B mpenenax TowyHocTH B3Be-
IIHBAaHHSA COOTBETCTBYET JIH Pe3y/lbTaT HOMHHaJy?

77. IlpuBeneHHass MOrpelIHOCTb IIKOJLHOrO IEMOH-
CTpalMOHHOrO amnepmerpa (puc. 7) cocraBiser +5%,
KakoBa upegenbHass aGCOMIOTHAsE NOrpelIHOCTb MNOKa-
3aHHa npubopa?

78. TlpusenenHas  morpemHocTb  J1a6opaTOPHOro
BonbT™MeTpa paBHa *4% (puc. 8). Uemy paBHa mpe-

Puc. 6. Puc. 1. Puc. 8.

fenbHas abCcoJIOTHas W OT-
HOCHTe/IbHas NOrpelIHOCTH
IJisl  pe3y/bTaToB H3MepeHHA
1,0 u 6,4 6?

79. Hmeercs BOJBLTMETp
kaacca 2,5 (puc. 9). 3ann-
IMTEe NOKa3aHHe BOJBTMETPA
C YyKasaHHeM [peleJsbHOM ab-
COJIIOTHOH MOTPEeUIHOCTH.

80. Bepuo Jau uaMepsier
BaTTMeTp, NIOKa3bIBaIOLIKH
P=600 8r, eciu BnosHe HC-
npasHble NpHOOPBEI TOrO Ke
KJacca nokassiBatoT U= 120 s,
I=6,0 a u cos p=0,83? Puc. 9.
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§ 12.U3MEPEHUA ¥ UX MOTPELIHOCTY

Fi3MepeHHs KaacCHOHUMPYIOT MO pas3jMYHBIM [pU3Ha-
KaM,

[To crnocoGy moJy4yeHHsI YHCJIOBOTO peayanaTa BCE HU3-
MepeHHs [NeJAT Ha TNpSMble H KOCBEHHBIE,

[Ipamoie usamepenus — 310 H3MepeHHsi, pe3ynbTaT Ko-
TOPBIX MOAYYAIOT HENOCPEJCTBEHHO C MOMOLULIO Mepbl HJIH
Y3MepHUTeNbHOTO npubopa: x=A.

Pesy/bTaT Koc8enHbix uameperuil onpenessitoT Ha OCHO-
Be MpAMBIX nsmepeﬂnﬁ BeJIUYHH, CBSI3aHHBIX C H3MepsieMOH
BeJHYMHON H3BeCTHOH 3aBucuMocTbio: x=F (4, B, C, ..).

Tak, wanpumep, K mNpSAIMBIM H3MEPEHHSIM OTHOCHTCSA
H3MepeHHe Macchl M Ha Becax HaH ob6veMa V c momo-
UbI0 MEH3YPKH; K KOCBEHHbIM — H3MepeHHe [JIOTHOCTH
=1

[To ob6nacTy mpUMeHeHUH H3MepeHHs [eJdT Ha TeXHH-
yeckKHe W JaGopaTopuble. TexHuuecKue HU3MepeHHUs MPOH3-
BOASIT "CPaBHUTENbHO TPpyObIMu npubopamu 6e3 yuera nmo-
rpeiHoctel, saboparopuoie usMepeHus — 6osee TOUHBIMH
npu6opaMy, NPH 3TOM YUHUTBIBAIOT MOTPELIHOCTH,

M3MepeHus otsanyaloTcs NO TOYHOCTH. TO4HOCTL usme-
perull OOBIYHO CTaBAT B 3aBHUCUMOCTb OT LEHbl JeJIeHHs
IIKaJbl MEPH WJIH H3MepHTesabHoro npubopa. Ilox Bbipaxe-
HUEM <«H3MepeHHe MPOU3BEAEHO C TOYHOCTbIO Ao 1 cM» uH
«C TOYHOCTBIO [0 CAHTUMETPOB» cJedyeT NOHHMaTb, UYTO
[leHa JeJeHHs Ha LIKaje MNPHMEHEHHOTO H3MepUTEJbHOTo
cpeactBa 1 cM W mOCTIeNHHM paspsiAOM B UYHCJIEHHOM 3Ha-
YeHHH pe3y/bTaTa SBJSAIOTCS LeJble CAaHTHMETPBHI.

Kak ormeuanocs Buime (ra. I, § 3), Buipaxenue «c Tou-
HOCTbIO A0 | cm» O3HaAuaer Takxe, 4yTro abcosaiOTHas Mo-
FPEIIHOCTh ' M3MEePEHHs He TpeBbillaer 1 ¢m. To ob6eros-
TeJbCTBO, UTO CMbICJOBOE 3HAUEHHe OJHOTO H TOTrO K€ Bbl-
pakeHusi [BOSIKO, SIBJsIeTCS HEAOCTaTKOM TepMHHOJIOTHH.
Metposiorn 06 3TOM 3HalOT; ceffluac NPHHUMAIOT Mepbl K
yCTPaHEHHIO HENOYeTOB B TEpPMHHAX.

UeM wMeHbIle. LleHa f[eJeHHs1 Ha IKajge npubopa, TeMm
MeHbIlle a6CcoJIOTHAsl MOTPELIHOCTh PE3YJbTaTa H3MepeHHs,
O/IHAKO MeX1y ULeHOH HneneHHss U abCONIOTHO! mMOrpeuIHo-
CTbI0O HET YUCJEHHOro paBeHCTBA (ecau He NPUHUMATh BO
BHHMaHHe CAYy4YaHHBLIX cOBNageHUil). Ito O6DBACHSETCS TeM,
4TO TOYHOCTb M3MepeHHUs 3aBUCHT He TOJbKO OT LieHbl Jede-
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HHf, HO M OT APYTHX TPHUHH, KOTOpble OYAYT pPaccMOTpeHb
HHXeE, .
[TorpemnocTn H3MepeHHs1 ObIBAIOT CHCTeMAaTHUYECKHE W
caydalHble.

Cucremaruueckue  noepewtHocTu — 3TO  MOTPELIHOCTH,
KOTOpbie MpH MOBTOPHBIX HM3MEPEHHSIX OCTAIOTCA MOCTOSIH-
HBIMH HJIH M3MEHSIIOTCSI MO BIOJIHE ONpefieleHHOMY 3aKOHY.

[Mox cayualdnbimu noepewHocTAMU TMOHUMAIOT MOrpel-
HOCTH, TPHHHUMAIOLLHE TNpPH TOBTOPHBIX H3MEPEHHsX pas-
JUYHble B3AHMHO He CBsi3aHHble MOJIOXHUTEJNbHblEe H OTpHIA-
TeJIbHble 3HayeHHUs.

Kak Te, Tak M Ipyrde NOrpeLIHOCTH MOSIBJASIOTCS B pe-
3y/JbTaTe HECOBEPIUEHCTBA CPEJCTB H MeETOJO0B H3MepeHHs
(BK/ItOYas M OCOGEHHOCTH HabJioAaTeNs ).

[To npoucxox/aeHHIO cHCTeMaTHUECKHe MOTpellHOCTH fe-
JAT Ha. caefylolue TPYMNIbL:

b

Puc. 10.

1. Moepewnoctu meroda. OHM BO3HHKAIOT BCJENCTBHE
HeCOBepIleHCTBAa H30PaHHOrO MeTOAa H3MEepeHHMA H HaJji-
yMs HEKOTOPbIX YNMpOLIeHHH W ponyuenuit. [Ipumepom cay-
KHT MOTPElIHOCTb METOAa H3MepeHHs 3JeKTPHYECKOro CO-
NPOTHBJEHHSl TPH TOMOLIH amnepMeTpa M BOJBTMETpPA
(puc. 10). B 3TOM cayyae COMpOTHBIEHHE OMPEAENSIOT MO

U
dopmyne 3akona Oma R=T, rie U — napenue uanpsixe-

HUS Ha conpotuB/eHun R, a /| — Tok B Hem. OfHaKO BKJIIO-
yaeMbll B uenb amnepmerp (puc. 10,a) uaMepsier He TOK
B CONPOTHBJIEHWH R, a CyMMY TOKOB B COMPOTHBJEHHH R
H BOJIbTMeTpe, a BosbT™MeTp (puc. 10, b) uaMepsier nageHue
HanpsixkeHUs He Ha CONMPOTHBJIEHHH R, a Ha yyacTKe, B KO-
TOPBI BXOIMT W CONPOTHBJEHHE R M aMmepmerp.



[TorpemHocTs H3MepeHUS € MOMOLIbIO 3TOr0 METOAA
MOXKeT GbITb AOBOJbHO 3HauuTeabHo#, OfHAKO B psjge cay-
yaeB ee ynaeTcsl yMeHbUIMTh. Hanpumep, B paccMoTpeHHOM
npuMepe MeTOJHUYeCKast NOrpemHocTb GyneT HeGoOJbLION U
BIIOJIHE [IONMYCTHMOM, eC/H -B35Th BOJBTMETp, CONPOTHUBJEHHE
KOTOpPOro 3HauuTeJbHO Oosblle R, U aMmmepmerp, compo-
THUBJIEHHEM 3HAUYUTEJNbHO MeHbUIUM R.

2. Hucrpymentassroie nozpewnocru, Cpefin HUX pasiu-
9210T OCHOBHbl€ — 3TO MOTPELIHOCTH Mep W H3MEPHTEJbHBIX
npubopos (cM. § 11) u JomonHHuTesNbHbIE, BO3HHKAIOILHE
BCJe[CTBHe H3HOCA, CTapeHHsi M HEHUCNPaBHOCTH CPEeACTB
U3MepeHHsl.

OcHOBHblE HHCTPYMEHTaJ/IbHble MOrPEUIHOCTH He MOTYT
ObITb YyCTpaHEHbl, H Ha HHX B YCJOBHSX LIKOJBI HEBO3MOX-
HO BBECTH MOMpPaBKH. YyalluMcs cjelyeT YYHTHIBATb UX B
cBoeit pa6Gore. JlonosHHTENbHBIE HHCTPYMEHTaJbHble MO-
rPelIHOCTH MOTYT OBbITb ycTpaHeHbl (MpUOGOpPbl MOXKHO BHI-
BEpHUTb M MCIPABHTb) HJH, KaK 06 3TOM YXKe T'OBOPHJOCH
paHee, MOXHO BBECTH Ha HHX MONpPaBKH.

3. Illoepewinocru, c8asanHble ¢ HENPABUALHOU YCTAHOB-
Kou npubopos. Hexkoropble mpHOOpH TpeGYIOT BepTHKAJb-
HOH, HeKOTOpble — FOPHU30HTAJbHOH YycTaHOBKH. Ecau B
JabopaTopHOoH pabore H3MepHUTE/bHBI NPUOOP YCTaHOB-
JIeH HempaBHJbHO M 3ITO OCTAJOCh He3aMeYeHHbIM, TO pe-
3yJbTaT H3MepeHUs1 OyleT HCKaXKeH, a MOTPeIlHOCTb Oc-
TaHeTCcss HeyuTeHHOH. Ec/iu ke HenpaBHJbHasi yCTaHOBKa
npubopa cBOeBpDeMeHHO oOOHapyXKeHa, TO CJedyeT YCTaHO-
BHUTb MpHGOP NMPaBHJIBHO U NMOrPEIHOCTb MCKJIOUHTD,

Heo6xonnmo, utobbl yyamuecs crporo cobJjiogany npa-
BHJIa YCTAHOBKH M3MEPHTENbHBIX NPUGOPOB.

4. loepewrnocru, 06ycaosaerHble BHewHUMU Hebaaeo-
NPUATHOIMU BAUAHUAMU HA CPeOCT8a U 00DEKTbL U3MEPEHUS
(reMnepatypa, aTMmoctepHOe AaBJeHHe, BJAaXHOCTb BO3-
AyXa, NOCTOPOHHHE MAarHMTHBIE W 3JIEKTPUUECKHE TMOJS
HT A4). ’

Tak, Hanpumep, Bce H3MepHTe/NbHble NMPUGOPHI, MpUMe-
HsieMble B ILIKOJe, NAIOT BEpHble MOKa3aHUs TOJBKO IMpH
temneparype 20°C. OTK/JIOHEHHe OT 3TOH HOPMbI HCKaXKaer
pesysnbraThl HU3MepeHHH W TpeGyeT BBelJeHHs MOMPaBOK B
pe3yJbTaThl H3MepeHHH.

[Ipn s06biIx  H3MepeHUSX BCAKHE MOCTOPOHHHE BJIHSA-
HUSl CJefyeT YCTpPaHATb Mepej HayajJom M B Mpoliecce
pa6oThl.
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5. IoepewHocTu oTC4eT@ — 3TO CJay4YaHble MOTrpeuIHo-
CTH, MOABJSIOIIMECS B OCHOBHOM BCJENCTBHE OKDYTJEHUS
MOKa3aHHi H3MepHTeNbHbIX NMPHGOPOB 10 .3alaHHOH TOUHO-
ctd. OrcueT nokasaHHH NPOU3BOAAT MO IlKaJje CjelYIOUIUM
o6pa3oM:

a) Ecau cTpesnka-ykasaTe/lb COBMajJa ¢ KaKHM-JIHGO
wrpuxom (puc. 11,a), To 3a pesyabrart oTcuera MpHHHMA-
IOT YHCJI0, COOTBETCTBYIOILEE
3TOMY WTpHXY — 12. 0 1 12 13 1 15

b) Ecau crpeika ycrTaHO- e-demmdoeet 11 |
BHJIACh B TIPOMEXYTKE MEXIY
wrpuxamu (puc. 11,6), T032a
pesyJbTaT OTcueTa NMPHHHMA-
IOT TOT YHCJOBOJ LITPHUX, K KO- 8 b
TOpoMy cTpeska OJuxe — 13.
B a3rom xe cayuae 3a pe- Pue. 11.
3yJbTaT OoTcyeTa MOXeT ObITh
NPHHATA TaKXe CcepeJWHAa HHTepBaja MeXAy WTPHXaMH,
He3aBHCHMO OT TOrO, K KaKOMY W3 LITPUXOB CTpeJka G6.u-
ke — 13,5.

Bo Bcex cayyasix BO3MOXHasi NOTPELIHOCTb OTCYETa

c
paBHa TMOJIOBHHE LEHbl JEJEeHHS: Ao=-2—-.

BoamoxkeH orcuet noseit nesenus Ha rias. [1pu Takom or-
cyeTe 3a IEeHY AeseHHs] MPUHUMAIOT IIEHY [0JIH, a ee NOJOBH-
HY — 3a norpemHocTb oTcuera. Lludpa, orcunranHas Ha rias,
B YHCJIEHHOM 3HAYeHHH pe3ysabTata GYNEeT COMHUTEJbHOM.

CekyHnoMep (KapMaHHOrO THMA) — elIHHCTBEHHBIH MpH-
60p, MpHUMeHseMblli B LIKOJNbHON MPaKTHKe, AJSi KOTOPOro
BO3MOXKHasi MOrPelIHOCTb OTCYeTa paBHa He MOJLEHBI JeJe-
Hus, a Bcell uede neaenus — 0,2 cek. O6bsacHsIeTCs 3TO TEM,
4YTO CEKYHJHasi CTpe/qka CeKyHIOoMepa [BHXKeTCs MO0 IIKaJje
OT IUTPHXA K LITPUXY CKauKaMH. HeBO3MOXKHOCTb OCTaHOBKH
CTPEJKH MeXAy UITPUXaMH H NPHBOAHT K BO3MOXKHOH IO-
TPELIHOCTH, PABHOH lieHe HeNeHHs.

LlIkonbHBIe S1aGopaTopHble BecH He: HMeloT mKajasl, Or-
CYEeT MPOHM3BOASAT MYTEM CYMMHPOBAHHS HOMHHAJbHBIX 3Ha-
YeHHH TUpb, HAaXOJALIHMXCA B YallKe.

Ecnu mpu U3MepeHHH Macchl JOCTHTHYTO «TOYHOE» paB-
HOBECHEe BEeCOB, TO 3a pe3yJbTaT OTCYETAa NMPUHHMAIOT Mac-
Cy THPb B ualllKe; ecJ¥ PaBHOBECHe BECOB HEe JOCTHTHYTO,
TO 3TO NPHU3HAK TOTO, YTO JHOO «He XBAaTaeT THPb» (Macca
teja GoJblile Macchl rupbs B Habope), Ju6O OTCYTCTBYIOT
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FTHPH MeJIKOro HOMHHana. B nepBom ciyuae cTaHOBHTCS
HEBO3MOXHBIM H3MePeHHEe, BO BTOPOM — YAOBJIETBOPAIOTCH
noJioxKeHHeM BecoB, GJH3KUM K paBHoBecHio. Hanpumep,
TpH W3MEPEeHHH Ha Becax OKa3aJsoch, YTO Macca Tesa GoJblie
57 2, HO MeHblle 58 e. 3a pe3yabTaT OTCYeTa MPUHHMAIOT
4Hcao 57 e, T. K. MPH 3TOM Bechl OJiHxe K DaBHOBECHIO.
M3MepeHne npou3BefeHO ¢ TOYHOCTbIO 10 rpaMMoB. A6co-
JIIOTHas MOrpellIHOCTb OTcuera He Gosee 0,5 e.

[Tpu MaMepeHHH C MAaKCHMa/NbHO BO3MOXKHOH TOUHOCTHIO
NOorpelIHocT, OTCYeTa Ha Becax He GoJjiee NOJIOBHHBI 4HC/a,
BbIparkaiolllero YyBCTBHUTEJNbHOCTb BECOB NpH HaHHOH Ha-
TpyskKe.

Cayuaiinole noepewrocru. VHoria mMOBTOpHBIE H3Mepe-
HHSl OJHOH M TOM Xe BEJHYHHBI AAIOT HECKOJbKO OTJHYalo-
mHecs ApPYyr ot Apyra pesyabrathl. O TakuX H3MepeHHUsX
roBOpPAT, YTO OHH He 06/1afaloT BocnpousBoauMocThio. [Tpu
3TOM DacXOXJeHHs 3aMeTHO TpeBLIIIAIOT MOrPEeLIHOCTH, KO-
TOPBIX MOXHO OXHAaTb NPH NPHMEHEHHH AAHHBIX CPEICTB
u MeronoB H3MepeHHsl. OHH yKa3bIBAlOT HA HAJHYHE B H3-
MEepeHHH Cay4YalHbIX TMOTpeuIHOCTEH.

I[Tpumepsn. IIpu nmoBTopHBX H3MEPEHHSX 3HAUHTEb-
HbIX PacCTOSHMH pYyJeTKO#l mNoJyvyaioT HecoBnajamoliue pe-
syabrathl. [IpuunHON pacxoAeHHs MoOxKeT ObITb, HaMpH-
Mep, HEONMHAKOBOE HAaTsKEHHe JIEHTHI.

Takoe xe pacxoxjeHHe pe3yJbTaTOB BO3MOXKHO MpH IO-
BTODHbIX H3MepPEHHSX TOJIILHHbl MPOBOJOKH MHKDOMETPOM.
[TpuunHa — HEOAMHAKOBOCTb TOJILIHHB TPOBOJIOKH MO BCeH
IJMHe,

3a pe3yJbTaT M3MepPeHHs1 B TAKHX cCjaydyasx NPHHHUMAIOT
cpellHee apHdMeTHUYECKOe Pe3yJbTaTOB OTAEJbHBIX H3Mepe-
uHuii. Hanpumep, cpenHee apudmeTHueckoe pacCTOSHHH,
H3MEepEeHHbIX pPYJETKOH,

Loy SERLZH LT 13,0243 ().

B kauecrtBe morpemHocTd cpeiHero apudMeTHUECKOro
OGbIYHO TPHHHUMAIOT CpeHee OTKJIOHEeHHe OTAeNbHBIX pe-
3yJbTaTOB OT cpelaHero apudmeruyeckoro. B paccmorpeH-
HOM TNpHMepe OTKJOHEHHs pPe3yJbTaTOB OT cpeaHero (mo a6-
COJIIOTHOM BesnHuuHe) paBHel: 2 M; O m; 1 m; 1 m; 1 M.
Torna cpenHee oTknOHEHHE

24+0+1+4141
Mep=—t T =1 ().




B paccMoTpeHHOM ciyuae 3HayeHHe cJy4yafHOR morpeit-
HoctH (1 M) 3HauuTeNbHO MpeBbIIAeT NOrpelHoCTb, Bbl-
3BaHHYIO NEHCTBHEM HCTOYHHKOB CHCTEMaTHUYECKOH morpell-
HOCTH (MHCTPYMeHTa/bHasi MOTPELIHOCTb PYJNETKH C AJHHOM
aeHTh 10 M He Gosee 2,5 mm). [TosToMy 3a morpelrHocTb
U3MepeHHs] NMPHHHMaeM CJAYYalHYI0 NMOTpelHGCTb.

OnHako BO3MOXHBI CJy4Yad, KOrfaa CHCTeMaTH4yeckas
(MHCTpYMeHTa/bHasl) TOrpemiHoCTs Gyaer Gosblie caydafl-
HOH W 3a MOTpPelIHOCTb U3MepeHUs HYXHO 6paTh CHCTeMaTH-
yeckylo norpemHoctb. [IpuBenem mpumep. ITycte u3Mepuau
NATb pa3 AJMUHY MJIACTHHKU LITAHFEHUHPKYJNEeM H TOJY4YHJIH:

li=l3=l4=l5=25,6 MM H 12=25,5 MM

L= ﬁ‘?—%‘” —25,58 (M)
AL = 2008 016 0 0y

5 5
HNHcTpyMeHTa/bHAs Ke MOrPellHOCTb LITAaHTeHIUPKYJIA
paBra 0,1 mm, ¥ UMeHHO ee, KaK GOJBLIYIO, MBI U JOJIKHBI
NPHHATL B KauyecTBe MOIPELIHOCTH H3MepEeHHs.
Cymmapras noepewrocts usmeperus. Ha ocHoBe cka-
3aHHOrO paHee MOJXHO cIesaTh BBHIBOA, YTO B LIKOJbHBIX
H3MEPEeHHSIX MOXKHO OLEHHBaAThb CJIe/lyiOlllie MOTPeLIHOCTH:
HHCTPYMEHTAJBHYIO MOr'pemHOCTb A,, MOTPelIHOCTb OTCYe-
Ta Ao, a Takxe cayyaiiHyio morpewHocts A.. Mcrounnkn oc-
TaJIbHbIX MOTPEeLIHOCTEHl MOTYT U JOJ/IXKHBI GbITb HCKJ/IOUEHDI.
[TonHasi norpeumiHocTb H3MepeHHsi A paBHa CyMMe CO-
CTaBJISIIOILUX NOrpelIHocTel.
[Tpu stom BO3MOXKHBI clelyiolllHe CJy4YaH:

1) A=A 44, HCTOUHHKOB c/yYyalHBIX [OTpewUHo-
cTefl HeT, a morpemHocTH A, u Ay 6aus-
KH 10 3HaYeHHIO.

Boo6iue roBops, ciegoBaso Gbl B JaHHOM Cjyuae CyM-
MapHYI0 MOrpPelHOCTh BHIYHCAATL KaK CPEJHIOI KBaJpaTH-
dyeckyto (cM. § 3), omHaKo B IIKOJE 3TO BPSA JIH BO3MOXHO.

2) A=A, HcrouHHKOB  cayyaiiHbIX — MOrpeLHo-
cTeil HeT, a MOrpemIHOCTL OTCYeTa TMpe-
He6peraeMo MaJjia MO CPaBHEHHIO C HH-
CTPYMEHTAJIbHOH TorpeluHocTbio. (dTOT
cayuall BO3MOXEH TOIla, KOraa JoJH
HeJieHUsi OLlEHMBaeM Ha [IJias.)
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3) A=A, UCTOYHUKOB  cayuafiHBlX  mOrpeuiHo-
cTefl HeT, a HHCTPYMEHTa/NbHAs MOrpewl-
HOCTh TpeHeGperaeMo Maja 00 CpaBHe-
HHIO C TmorpewHocTbio orcyera. (C 3TuM
clydyaeM BCTpeuaeMcsi MPH H3MEPEHHH
IJIMHBl JIUHEHKOH, H3MepPeHHH MaccChl Ha
Becax M Ap.)

4) A=A, CayyaiiHasi morpemHocTb 6oJblle Mo-
IPELIHOCTEN WHCTDYMEHTaJIbHOM H OTCue-
Ta: pe3y/bTaT HU3MEpeHHs MOJyYeH METO-

. JAOM CPeIHEro apuhMeTHYecKoro.

5) A=0 V3mepeHune npou3BeNeHO C HYJEBO#H

TIOTPELIHOCThIO.

H3mepenHe ¢ HyJeBOA MNOrpeUIHOCTbIO BO3MOXHO B
CIeNyIOIIHX CJyYyasix: a) MOrPeliHOCTh H3MEpeHHs Haxo-
auTCa 3a mpedenamu TpeGyeMoit TouHocTH H3MepeHusi. Ha-
npuMep, NPH H3MEpPEHHH HANDSKEHHS C TOYHOCTHIO JNO Je-
CATKOB BOJIbT MOrpelIHOCThI0 B 1 8 npeneGperaior; b) B pe-
3yJbTaT HM3MepeHHs BBeJEHbl TMONPaBKH U MOTPEIIHOCTb
HCKJIIOUeHa; C) AOCTUTHYTa KOMIIEHCAallHs MOTrPeIHOCTeH Mo
3Haky. Hampumep, maccy BoAbl m HaXoAAT Kak pasHOCTb
ABYX Macc — Macchl CTakaHa ¢ BOJOH M; H Macchl MyCTO-
ro crakaHa ms:

i m=(m1+Am)_(m2+Am)»

raie Am — cucTeMaTHuecKas MOTPelHOCTb H3MepeHHs Mac-
cbl Ha Becax. Tak KaK mocje pacKpbiTHSI CKOGOK Am oka-
XeTcsl OfIMH pa3 CoO 3HAKOM IUIIOC, a BTOPOH — cO 3HAKOM
MHHYC, TO TMOTpelIHOCTH CcKoMneHcupyiorcsi!. B cBAsu ¢
9THM Yyuallluecss MOTYT MOJAYyMaThb, YTO HMEETCs BO3MOX-
HOCTb TOYHOTNO H3MepeHHsi (QH3HYecKHX BeJHUHH. PakTHuUe-
CKH, B DPaCCMOTPEHHbIX BHllle NpHMepax NpPUOIHKEHHOE
3HaueHHEe M3MePeHHOM BeJMUHHB GJIH3KO K IeHCTBHTENbHO-
MY 3HQUEHHIO 3TOH BEJHYHHBI, TO €CTb K TOMY 3HayeHHIO,
KOTOpOe MOXeT GbITb MoJyyeHO o6pas3ioBbIM NPHOOPOM, HO
TOYHOe 3HAaueHHe BEJHUYMHBl, KOHEYHO, MNOJyuyeHO OBITb He
Moxer. KpoMe Toro, coxpansiercsi caydaiiHas MOrpelIHOCTb
oTcueTa, KOTOpOH mpeHebOperaem.

! Xora YHCJIEHHOE 3HayeHHe CHCTEeMaTHYecKoR 00rpelHOCTH
(MOCTOSIHHOA N0 3HAYeHHIO H 3HaKy) OCTaeTCss HEH3BECTHDLIM.
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3anuce pesyaoraros npamolx usmepenud. Ecnm 3anuch
pe3y/abTaTOB NPSAMBIX JabOPaTOPHBIX H3MEPEHHH CONPOBOK--
0aTb yKa3aHHeM - MOrpeliHoCcTel, TO NPH 3TOM HEOOXOAHMO
NPUAEPKUBATbCS CJAELYIOLIHX MPaBHJI:

1. TTorpewHocTb Bceraa OKPYI/SIIOT € H3GBITKOM 1O Of1-
Ho#l 3Havame#l nudpse (A=0,17~0,2) uau Qo0 ABYX, ecau
Bropas uncdpa -5 (0,152~0,15). C 641bwHM KOJIHYECTBOM
UH(pP NOrpellHOCTH 3aMHUCHIBAIOT TOJIbKO B OTBETCTBEHHBIX
H3MEPEHHSAX BBICOKON TOYHOCTH.

2. YucneHHoe 3HaueHHe pe3yJbTaTa H3MepeHHs Bceraa
OKDYIJISIIOT HWJH YTOUHSIOT TaK, YTOGH ero mocjenHsas LH-

pa OKasajacb ‘B TOM Ke pa3psiie, uro 4 uucdpa mnorpeis
HOCTH.

IIpumepn:

1) 1,42(+£0,1)=1,4(+0,1);
2) 39(+0,5)=39,0(+0,5).

CMblca IpOM3BeJeHHBIX NMpeo6pa30oBaHUl 3aK/II04aeTcs B
caenyioleM: B NepBoM npumepe B uucae 1,42 nudpa 4 co-
MHHUTe/NbHAsl, TaK KaK OHa HaxXOIUTC B TOM e paspsle,
4TO ¥ 3Havalas UHdpa MOrpelIHOCTH, HO Toraa uuppa 2
HeBepHass M ee OTGpacbiBAlOT MO INPaBHIY OKPYIJIEHHS.
B pesyabrar usmepeHus undpa 2 nonaja cayyafiHo B mpo-
lecce orcyeta AojeH OeneHHs Ha rjas (6e3 JOCTaTOYHBIX
OCHOBaHHW# AJs. Takoro orcuera). [Ipu 3amucu KoHeyHOro
pesyJsbTata AOMYILEHHYIO OWIHOKY OGHAPYXHBAlOT M HC-
npaBJISIoT,

Bo BTopom mnpumepe uncio 39 3anucano 6e3 COMHH-
TeJIbHOH UHGPH, TaK KakK uHdpa NOrpellHOCTH CTOHT B
pa3psise fecathix. [IpeHe6peraTh e COMHHTENbHOH nudpoh
He Bceria caenyet. [Tocsie yTouHeHHsi moka3aHMsl mpu6opa
COMHHUTEJbHYI0 LUH(PY MOXKHO BOCCTAHOBHTb M 3alHcaTb B
pesysbTaTt (B HalleM cjyyae OHa OKa3aJsach HYJEM).

O noepewHOCTAX pe3yabTATO8 KOCBEHHbLX U3Meperul.
Tak kax KocBeHHOe H3MepeHHe BEJMYHMHB CBOJUTCA K BbI-
yhcaeHuio 3Havenus ¢yunkiun x=F (A, B, C), rae A, B, C—
pe3yabTaThl NMPAMBIX H3MEPeHHH, TO AJS yueTa MOFpeLIHo-
cTell KOCBEHHOrO H3MepeHHs MPUMEHSIOT OAMH H3 TpeXx cro-
co6oB ydyera morpeiiHocTefl, 0 KOTOPBIX TOBOPHJOCH BbllIe
(ro. II, §4): -

1) Hectporuil yuyer norpeurHocTel mo MeTody nojcyera
uudp;
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2) CTpOI‘Hﬁ yuer norpemHOCTeﬁ 0 METOAY rpaHHI;

3) cTporui#i yuer MOrpemiHOCTeHl MO METOAY rpaHuu mo-
rpelHocTe .

[Tonpo6HOMY paccMOTPEHHIO STHX METOLOB W HX NpuMe-
HEHHI0O B IIKOJbHBIX Ja6opaTopHbIX paborax, MHOrHe H3
KOTOPBIX MNpeACTaBJASIOT cOO0H KOCBEHHblE H3MepeHHs, [1o-
cBslllleHa cJjenymowiasn raaea (§ 13—15),

Ynpamnenun

81, C kakof TOYHOCTBIO MOXKHO H3MepsATb: IIKOJbHOH MeTpoBOf
JAUHEAKOA? pyJNeTKON ¢ NJIHHOA cTajbHON JieHTH 10 mP

82. 3anHcatbh pe3yJbTaThl M3MEPEHHH NJMHBI cTepxHeR (puc. 12),
ecaM mepBbii pa3 OTCYET. MPOH3BONMJH C TOYHOCTbIO X0 1 MM, a BTO-
poft — 1o 1 cm. OnpenennTs B KaXIOM pesyabTaTe KOJHYECTBO BEPHHIX
H COMHHTEJbHBIX UHP.

Puc. 12, -

H3MepeHHe Kakoro H3 CTepXHel MO3BOJIMJIO MOJYYHTb pe3y/abTaT
¢ MeHblIeH OTHOCUTENbHOH morpemHocteio? Bo ckosbko pas?

83. IIpy nmoMoOlH ONHOH M TOH XKe MeH3YPKH H3MepeHH ' 06beMbl
Goabluoif M MaJieHbKOH Trupu. Kakof u3 JIByX pe3y/bTaTOB H3MepeHHs
OKasaJycs ¢ 6osblleli OTHOCHTEJNbHOH MOrpeniHoCTbio?

84. llena peneHHsi QCHOBHOH JIMHEHKH IUTAHTEHLHUPKYJAs M HOHHY-
ca 1 u 09 mm coorBercTBeHHo. KakoBa TOYHOCTH H3MEpEHHS ITHM
IITaHreHLUPKYJIEM?

85. LleHa nesieHHsl HA OCHOBHOH JIHHEMKe IUTAHTEHUUPKYJASA paBHa
1 mug, Honuyc npu naumHe 49 mm umeer 50 nenenufi, C Kakofi TOYHO-
CTBIO MOXXHO NPOHM3BOAHTL H3MEDEHHS 3THM LITAHI'€HLHPKYJIeM?

86. IIpousBecTd OTCUeT MO HIKajaM wWTaHreHuHpkyas (pHc. 13)
H 3anucarth pesyJbTaT H3MepeHHs.

87. Y MukpoMeTpa TPH IUKaJbl: Ha UHJIHHADHYECKOR YacTH CKOGHI
cBepXy, CHH3y H Ha KpoMke GapaGana. OTcueThi MO MHKPOMETPY Ha
pucyHke 14 caenyiowmne: a — 686 um, 6 —6.81 mm, 8 — 6825 mm.
C Kakux WKaja cuyuTaHbl Uudpbe Kaxporo uuciaa? Hmelorcs sH cpenH
oTHX Uudp BepHble, COMHHTENbHbIE, HEBepHbie LHPPLIP
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88. MMorHyTass cTpeska aMmepMeTpa MNP OTCYTCTBHH TOKa YycTa-
HaBJHBaeTcA He Ha HyJse, a Ha oTMeTke 0,1 a. HafiTu BblI3BaHHYIO 3THM

06CTOATENbCTBOM  JOMNOJHHTENbHYIO [MOTPEIIHOCTh OTCYeTa H  onpese-
JIUTh OOMpaBKYy,

i 2 3 4 5
I_I_LLUIllllllllllvll'{:ll‘lllIIII!l!IIIllIIH miit

Puc. 13.

89. Kak onpeneauTh IOMOJHHTENbHYIO MOTPEIIHOCTb, €CJAH Mepen
H3MepeHHeM He MNOCTyu4aTb NO CTeKJAy OapomeTpa-aHepouna? Caenafi-
Te 510, Kakofi 6yaeT Takas NOIPELIHOCTb — CHCTEMATHUECKOH WJH CJHy+
yafHof? ’

90. MoweMy MeH3ypKa, KHIAKOCTHBIA- MaHOMETpP,  SJEKTpHYecKHil

CUeTYHK H MHOTHe /[pyrue npuOopbl Aal0T HeBepHblE [OKAa3aHHSA, ec/H
. MX YyCTaHaBIMBaTb He Bep-
THKaJbHO?

91. Ha pucyuke 15 uso-
6pa)keHa co6paHHas YueHH-
KOM 3JleKTpHueckas uens. [ae
ponymena omun6ka? Kakon
XapakTep B CBA3H C 3THM
6yner HMeTb MOCPEIIHOCTDb
H3MepeHHs: cAyyalHbIH WM
CHCTEMAaTHYECKHAP

92. Bce Mepbl H H3MepH-
TeJibHble NpuOOpH  paboTanT
HOPMaJ/ILHO TpH TeMmiepartype
20°C. Kako#l 3Hak Oyner y
JONIOJIHHTEJIbHOA  MOTPelHo-
- CTH, €CJIi B MEH3YpKy AJ4
HaMepenuss o6beMa HaJHBaTh
ropsiuyio BOALY?

93. [louemy B Jabopa-
TOpHO#A paboTe aMmmnepMeTp #
BOJIbTMETP 3JIEKTPOMArHHTHOM Suc. 14,

6‘
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CHCTEMB HYXHO pacmojaraTh Ha paccrosnuH we wMemeel0 cau apyr
oT apyra?

94, Jlns onpelesieHHs CHJB TPEHHS NPH NBHXEHUH 6pycKa mo HO¢-
Ke MOXKHO MPHMEHHTb AHHAMOMETP HJM TpPy3 Ha HHTH, nepeGpolleH-
Hbifi yepe3 OJok. Kakodl MeTon H3MepeHHs Jydule H uoYeMy?

Puc. 15.

95. Ha pucyHke 16 u3o6paykeHH IMKanH PTYTHHIX TEPMOMETPOB.
OnpeaeanTb leHy HeNeHHA Ha KaxXIOM IUKaJje, eCJM 4YUCNOBble OTMeT-
KW NaHbl B Trpalycax. KakoBa BO3MOXKHas NOTPEIIHOCTb OTCYeTa M0
KaX/0f IKaJaep

] ] 10 IE
- 14 4 4 4
S 4 4F 40 a
3 | ] T | ) T | o) I | L O Pl | U
! ] 1 1t i
] b ] hlt
— — -~ e | = —~
] ]
4t 9 1
] B O .
24k of 2ol f2qp o |sqk of |t 1p00
E| [ W ] s
a b C d e
Puc. 16.

96. Ha pucyHke 17 wusoGpaxeHn cekyHgomep. KakoBa ueHa nene-
HHA Ha uudepbiaTax CeKyHAHOH H MHHYTHOH cTpeaku? [IpouecTe no-
KasaHue ceKyHnoMepa. KakoBa mOrpelHocTb OTcYeTa M0 KaMKaof wmika-
nie? Jlisi 4ero KOHIbl CTPEJIOK CeKyHAoMepa MOAOTHYTH K HHbep6aaTy?
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97. TloueMy cTanbHHle H3MePHTeNbHble JHHERKH TOIlee YepTeikK-
HBIX fJepeBsiHHbIX JHHeeK? s 4ero HEKOTOpble uepTEeMHble AHHEHKH
HMEIOT CKOlIEHHble Kpas?

98. B xakoMm cilydae Mbl MOXEM LONYCTHTb GOJIbUIYIO MOTPELIHOCTD
OTCYETa, MOJb3YysACh TOJCTOH HJIH TOHKOA H3MEPHUTENbHON AuHelKoi?

99. Ilpy wu3mepeHun Macchl Tena Ha J1aGOpPaTOPHBIX BeCa¥, OKasa-
JIoCb, YTO OHO «TOYHO» ypaB-
HoBeweHo rupeii 200 e. Ka-
KOBa MOTPEIUHOCTb OTCYeTa?

100. Kakoit G6ymer nor-
PelIHOCTh OTCueTa NpH H3Me-
PeHHH Beca Tesla JHHAMOMeET-
poM  BakymmuHckoro, ecau
LeHa  fJeJeHHs .Ha LIKaJe
105, a u3MepeHHe NPOH3BO-
ASIT ¢ TounocThio mol) 107,
2) 5I' (ua raas)?

101. dnekTpuyeckoe co-
MPOTHBJIEHHE KATYIIKH H3Me-
psiau naTb pa3. Pesyabrarthl
B OMax cJjejyioliue:

8,370; 8,369; 8,371;
8,375; 8,368.

BBHYHCAHTD CPEILHHA pe3yJib-
TaT H3MepeHHs. MOXHO Ui
€ro CudTaTh YIOBJETBOPAIO-
wuM npuiuuny Kpoliosa —

Bpanuca?
102. Tlpu H3MepeHH
aTtmoctepHoro paabJjeHHs Oa- Puc. 17.

poMeTpOM-aHepoHAOM NpHOOP-

Hasl MOTPEeLIHOCTb COCTaBJISIeT

+3 mm pr. cT., BO3MOXKHaf .

norpemHocts otcuera +0,5 MM pT. €T. M TeMmmnepaTypHas MOTPEUIHOCTb
+1 mm pr. cr. KakoBa mnoJiHasi norpeumrHocTb H3MepeHusi? 3anucaTb
peayabTaT H3MEPEHHs,, ecJH CTpesjka mnpubopa YCTaHOBH/IaChb Ha OT-
metke 756 mm pT. CT.

103. IIpn onpefeneHHH BNaXXHOCTH BO3AyXa TCHrpomerpoM Jlam6-
pexta TOYKY pOCHl PEKOMEHAyeTcss HaxONHTb KaK CpeiHee apHGMeTH-
yecKkoe ABYX TeMHepaTyp — B MOMEHT MOsfiBJeHHs pocbl Ha 3epKaJsbHOH
NOBEPXHOCTH npH6opa — £,° ¥ HCUE3HOBEHUS POCHI — £0.

Ha uem ocHoBana 5Ta pexkoMeHOauus?

104. VaMepuTh Maccy Tesla Ha pbIYaXKHBIX Becax MOXHO JIBORHBIM
B3BeIUHBAHHEM — Ha JIeBOH M Ha mpaBoit yamke BecoB. ITosycymma: pe-
my+my °

2
KaXHTe, 4TO Takoll cmoco6 H3MepeHHsi Macchl BO3MOXEH M Ha HeypaB-
HOBEIlIleHHbIX Becax. SIBJsIeTCA JM Takoe H3MepeHHe NpSAMbIM HJH KOC-
BCHHDbIM?

8yJIbTaTOB H 6y11€‘l‘ HCKOMBIM 3HayeHueM Macchl. Jlo-
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rNABA IV

NPUBNIMIKEHHDBIE BbINMCIEHUA
M YYET NOrPELLHOCTEH
B JIABOPATOPHBIX PABOTAX MO ®HU3UKE

§13. PACYETHI NO METOAY NOACYHETA LMdP
B JIABOPATOPHbIX PABOTAX

PaccmorpenHble B rnaBe Il npaBuna mnoacuera undp
cJeyeT NMPHUMEHATb He TOJbKO NMPH pelleHHH 3afay, HO H
npH BHIMOJHEHHH JabopaTopHelx pabor. Ha 3to umeercs
npsiMOe YKa3aHHe B OOBACHHUTENbHONA 3amucKe K HblHe Jell-
CTBYIOILlEl Nporpamme IO MaTeMaTHKe [Jsi BOCbMHJeETHEH
IUKOJIBI:  «...COBEPIIEHCTBOBaHHEe HABBLIKOB MPHOJIUKEHHbBIX
BBIYHC/IEHHH MPOBOAUTCA B NpoOleEcce HX NMPHUMeHeHHs NpH
U3yYeHHHd MaTeMaTHKH M CMEXXHbIX AHUCUMIIHH... NPH Bbi-
NoJIHeHHH 1ab0opaTopHLIX paboT no QH3UKe, XHMHH U T. 1.».

B na6opaTtopHbix paGorax Meroi mNoacueta Uudp pa-
LIHOHAJIM3UPYET BHIUHCIHTENbHYI0O paboOTy YydallHxcsl, OCBO-
6o0xnas Gosbllle BpeMeHU AJs dKcnepumeHta. Kpowme roro,
MeTOox obecneyHBaeT MOJyueHHe pe3y/abTaTa C TOYHOCThHIO,
COOTBETCTBYIOILEH TOUHOCTH HCXOAHBLIX NAHHBIX, a NMPHHLHI
KpbinoBa—bBpaanuca no3Bosisier OlEHUTh MOrPEMIHOCTb KO-
HEYHOro pe3yJbTaTa, XOTs1 W HeIOCTAaTOYHO CTPOro.

[Tpu BBINOMHEHHH Na6OPaTOPHBIX PaboT ¢ TMPHOIHNKEH-
HbIMH BBIYHCJIEHHSMH 0O MeTOAY NoAcyera uudp npuaep-
JKHBAIOTCA CJAEAYIOIUHX MpaBHJI:

1. ViaMepsa10T M 3anHCHIBAIOT KaXKAbl# pe3y/nbTaT H3Me-
peHHs B COOTBETCTBHM ¢ mpuHuunoMm Kpoiosa—DBpanuca: B
KaXXOM 4YHcJe BCe UUGPH, KpoMme TNOC/IedHElN, AOJKHbI
O6bITb BEPHBIMH, JIMIIb NOCJAelHsAs UBdpa MoxeT GHTbL CO-
MHHUTEJIbHOH. .

- 2. Tlpu cob.10feHUH NpeAblAYIIero ycJ0BHAs BCe BbIYHC-
JIeHHS BBINOJIHAIOT MO MpaBHJaM MoAacyera UHGP.

3. lNorpeniHocTb OKOHYATENBHOrO pe3y/abTaTa OLECHHBA-
10T B 2—3 equHHUbl nociaefHero paspsaa. [lpu stom cire-
AyeT HMeTb B BHAY, YTO MaJble TOTPEIIHOCTH pe3yJbTaTta
6oJiee BepOSITHBEI, ueM GOJbILHE, YTO BblT€KaeT H3 oOLlei
TEOPHH MeToja Mnoacyera UHPP.
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Huxe Ha npumepe 1MoKasaHO, KaK BHIMOJHSIOTCS H3Me-
peHHs H BblUMC/IEHHS 1O MeTONy Nofcuera uu¢p B nabopa-
TOpHOH pabore.

Paccmorpum nabopatopHyio pa6ory.

OnpenesneHne NJIOTHOCTH BelleCTBa, W3 KOTOPOro che-
JNaH GpycoK. '

Hamepenus:

MJuHa =42 mm;

mupuHa b=24 mwm;

BbicoTa h=12 mnm;

macca m=15 e,

Briuncnenus:

O6bem V=I[.b-h=42-24-12=

=12096=12100 mm®=12,1 cm?;
TT10THOCTD p=— =15 =1,23=~1,2(2/cM?)
14 121 -

PaccMoTpuM BONpoC O TOM, KaK Halo BBHITIOJHATb H3Me-
peHus1, uToGbl MOJyyeHHble YHCJA YAOBJETBOPSANY MPHHLHIY
KpbinoBa—bpanuca, cornmacHo KOTOpOMY  MOTpelIHOCTb
KaXJ0ro pesynbTaTa H3MepeHHs He NO/KHA MpPeBHIIATb
2—3 enuHuubl nocnenHero paspsiia. Ilokaxem, 4to Heob-
X0AMMO co0J/1I0faTh Caefylolilee YCAOBHE:

OTcuer no wkaje NPOH3BOAUTL MO GIHKAAIIEMY K CTPEJI-
Ke LWTPHXY, 160 OLEeHHBATb NOJH [eJeHHs Ha IJas.

Puc. 18.

Herpyano. BufeTb, yTOo NpH coGJIIOLEHHH BHILIEYKa3aH«
HOro ycsioBusi npuHUHn KpuuioBa—bBpaauca 6yser cobaio-
NaThbCsl,

|
WWWWWTWW
0 1 2 - 3 4 5 6 7 8

Puc. 19.
Nansa storo npocjeinM MoapoGHO, KaK GbJIM BHIMOJHEHH
H3MepeHHs1 B paboTe MO ONpeNeNEeHHI0 MIOTHOCTH,
I. Jluneiinble pasamepnl OpycKa H3Meps/IH MHJJIMMETPO-
BOH JnHelikoi. Ha pucynke 18 nokasano namepeHne AnuHBI
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6pycKa: JIeBBIH ero KOHell COBMeILEH C HYJeBOi OTMeTKo#H
WKaJabl, NpaBLI KOHEeNl TOYHO coBNaJ ¢ oTMeTkoi 42. Pe-
3ynbTaT: AauHa (=42 mm.

Ha pucynke 19 nokasaHo usmepeHue WIMPHHHI Gpycka.
[TpaBeiii ero koHel okasaJjicsi B IPOMEXYTKe MEXAY OTMET-
KaMu 24 u 25, Ho GumxKe K oTMeTKe 24. Pesysabrar orcuera
B35IJIH C HEJOCTATKOM: LIHPHHA b=24 mm.

Ha pucynke 20 nokasaHo u3MepeHue BHICOTH Gpycka.
IlpaBblft ero KOHel OKas3aJjcsi B MPOMEXYTKe MeXAy OTMeT-
kKamu 11 v 12, HO 6auxe K oTMerke 12. Peayabrat oTcuera
B3SIJIM ¢ U3OLITKOM: BbicOTa h=12 mm,

[TorpemHocTs KaXXI0ro u3MepeHHsi He 6oJjiee TMOJILIEHBI
neqenud, uan 0,5 mm. ,

2. Maccy 6Gpycka Ha Becax H3MepsJIH C TOYHOCTBIO [0
rpamMMoB: m=15 e. MuaaurpaMMoBHIl pa3HOBeC He MNpH-

[ ]
0 1 2 3 4 5. 6 7 8

Puc. 20.

MEHSI/IH 1O CledyloUHM coob6pakeHHsM: B J1aGOpATOPHBIX
paboTrax cTpeMATCS K TOMY, uToOBl Bce pe3yJbTaThl H3Me-
peHuit ObLIM PAaBHOTOUHB MO KOJMYECTBY 3HauyallUX LHOP.
Takasi TeHmeHUHs OOBACHSETCS TEM, YTO TOYHOCTb KOHeU-
Horo pesysbTaTa paboThl HHKOrga He MOxeT ObITb GoJblle
TOYHOCTH HauboJjiee rpy6oro NaHHOTO MpH JIOG0OH TOYHOCTH
ocranbHbiX. Tak Kak JiMHefiHble pasMepnl Gpycka H3MepeHbl
C TOYHOCTBIO 10 ABYX 3HayallUX IUGpP, TO He UMeso 6OJb-
LIOrO CMbIC/Ja 3aTPayuBaTh BpeMs H YCHJIHUS AJSl TOTO, 4TO-
6Bl C TNOMOILBIO MHJJIUTPAMMOBOrO pasHOBeca MNOJYy4aThb
6osbilie ABYX UMD AJs 3HAUEHHS Macchl .

MozeT BO3HHKHYTb BONpPOC, CKOJBKO 3Hayallux uudp
BoOGlle nesecoo6pa3HO MoONy4YaTh NMPH M3MepeHHsX B jabo-
paTopHbIX pa6orax? OTMETHM, UTO MpH JIOOBIX H3MEDPEHHSIX
B IIKOJIBHBIX YCJIOBHSIX pPeKOMeHAyercsi H36eraTb pe3yJ/bTa«
TOB C OJHOH 3HayaleHd UUPPOA HIH C KOMHYECTBOM UMD
Cosee Tpex. ¥ uucen c onHON 3Hauamled uudpofi BenHKa
OTHOCHTeJIbHAsA MOTPEIIHOCTb, YTO HeG1aronpHUsATHO CKa3bl-
BaeTcsi Ha KOHEUHOM pe3yJbrate JabopatopHofi paboThl.

! CoxpaHeHHe OfHO# JHIIHeA UHPPH MOMKHO IPaAKTHKOBATH ITO,
XOTA M HE3HAuMTeNbHO, YJYYLIHT KOHEUHBH pe3y/nTaT PpalGoTH,
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Uucna ¢ KoauuecTBoM uu¢dp 6GoJjiee Tpex He NMO3BOJAT NPH
BbIUHC/IEHHSIX MPUMEHATb JOrapu(pMHUECKYIo JIHHEeHKY.

I Be-Tpu sHauauiie UUGpH B KaXJAOM pe3yJabTaTe H3Me-
peHusi BNOJIHE OOCTAaTOUYHbI, Takue pe3yJbTaThl, Kak mpa-
BUJIO, YIOBJIETBOPSAIOT H MOTPEOGHOCTAM MPAKTHKH.

[TonyuyeHusi pesy.nbTaTOB H3MepeHHH ¢ OABYMs-TpeMsl
3HayalluMH LH(paMH HOCTHraloT Jerko, Hamnpumep, H3Me-
psis IJIHHY MHUJJHMETPOBOH JHHEeHKOH, Maccy — Ha BecaXx.
Tlpu paGote ¢ ocranbHBIMH -PHGOPAMH OGBEKTHl H DEXHM
U3MepeHHH noa6UpaloT TaK, 4TOObl OTCYET NMPHXOAHMJICA Ha
BTODPYIO NOJIOBHHY LIKaJHI,

Bce Bblunciienuss B paboTe MO ONpefeseHHI0 MIOTHOCTH
6pycka chenaHbl MO NMpaBHsaM MoAcyera UHGP.

Mbl UMesH Ha 3TO MpaBO NMOTOMY, YTO Pe3yJbTaThl Mps-
MbIX H3MepeHH#l ynoBjeTBopsau npuHuuny KpnuioBa—bpa-
nuca.

B nanHo# pa6oTe npaBusia moacyera UHGpP B MasioH Me-
pe crnoco6CTBOBaJIM PAaLMOHANM3aLHH BBIYHCAEHHHA, ONHAKO B
6oJiee c0XKHBIX paboTax palHonaJH3alHsl BecbMa OLYTHMA.

Koneunniit pesyabrar pabotel (1,2 e/cm3) 3amucan
6e3 ykasaHusi mnorpemHocTdH. B sa6opaTopHbix pa6orax
K TMOrpelIHOCTH H3MepeHHH [J06aBJSAIOTCS MNOTPELIHOCTH
BBIUHCJIEHHA M MO3TOMY IIOrPELIHOCTb KOHEUHOTrO pe3yJib-
Tata pa6GoThl OoJibliie IOrPELIHOCTH pe3yJabraTa Ja60oro
u3MepeHusi. BoannKaer cOMHeHHe, YTO B CBA3H C 3THM KO-
HeyHblll pesynbTaT He yaOBJeTBOpsieT mnpunuuny Kpeuio-
ea—DBpaauca u OuUeHHTb ero MOrpelHoCTb faxe HecTpo-
ro He MNpeACTaBJsieTcsl BO3MOXHbBIM,

drto He coBceM Tak. [emo B TOM, YTO NOrpeUIHOCTb
Ka)KJ0ro npsMOro M3MepeHHs AOCTHraer 2—3 eAHHHI pa3psi-
Jla nocjelHeHd 3Hauauleil LUH¢PH OYEHb PedKO; KaK NpaBH-
JIO, TOTPEIIHOCTb 3HAYHTEeNbHO MeHblIe. DTG MO3BOJAET
NPEANOJOXHTb, YTO MOrPEelIHOCTb KOHEYHOro pe3yJbTara,
X0TA W 60Jbllle NOTPeUIHOCTH pe3y/abTaTa Ji060ro MmpsiMOro
H3MepeHHs, HO MeHblle 2—3 elMHHUI pa3psAna NocaeaHel
3Haualed nUOPHI.

Kak BuauM, HecTporuii yyeT NOrDELIHOCTH KOHEUHOTO
pesyjbTata paboThl Ha OCHOBe NpHHUMNa KpeuioBa—
Bpanuca BnoJiHe BO3MOXEH.

Metonunuecknue 3ameyanuda 1. Ilpunuun
Kpoiiosa—bpaanca yuyaumecs Ha YypokKax apHOMETHKH
He HM3y4aloT. DTOT TeDMHH MOXHO He BBOIHTb H Ha Ypo-
Kax ¢usuku. Opnrako u3 Kypca apu¢pmeruku VI kiacca
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yuyaluuMcsl H3BECTHbl TOHSTHS aGCOJNIOTHON H OTHOCHTENb-
HO# norpelrHoctd. Mcnonb3ysi 3TH 3HaHHSA, MOXHO Ha pf-
Je TmpHMepoB TMOKa3aTb, 4YTO abcCOJIIOTHAsl MOrpelHOCTh
pe3yabTata JOGOr0 HIKOJbHOTO H3MEPEeHHs! He TMpeBbl-
IaeT JABYX-TPeX eJHHHI paspsna nocnefHel sHayauel nuud-
pbl. DTO M MNOCAYXKHUT OCHOBOH [Jisi HECTPOroro yuyera IHo-
rpeurHocTell B JabopaTopHbix paboTax.

2. He HCKJIOYEHO, YTO IOTPEUIHOCTb pe3yJbTaTOB He-
KOTOPBIX nsmepeﬂnn NPEeBbiCHT 2—3 eIHHHIbI paspsna mo-
caefHell 3Hayamlell UHGpPBL. DTO MOXKET MPOHU3OHTH NMpH pa-
60Te ¢ HeHcnpaBHBIMH NpHGOpaMu, NPH HecoOMIONEHHH Npa-
BHJI H3MepeHHsl, NpPH HaJHYHH IpyObIX OLINOOK H SIBHBIX
IPOMaxoB CO CTOPOHbI yuamuxcsi. Ilpy 3Tom pesysabraThl
H3MepeHH# OYAYT HMCKaXKeHbl, a MpeBhIIAILIEe HOPMY
NOrPeLIHOCTH He YUYTEHBI.

B cBs3M ¢ 3TUM caenyer:

CHCTEMAaTHYECKH MNpPOBEPSATb BCe H3MEpHTeNbHbLIe NpH-
6opbl, CpaBHHBasi HX [OKa3aHUA C INOKa3aHHUSMH 3aBefo-
MO HCTpPaBHBIX NPHOGOPOB; HeHcNpaBHble NPHOGOPBI HYXKHO
HCNPaBJATb HJIH CIUMCHIBATb;

. 3HAaKOMHUTb ydyauluxcs ¢ NpaBHJIaMH usmepeﬂuu H cae-
JIUTb 3a BBINOJHEHHEM 3THX MPaBHJI.

3. Ecan pe3yJsbTaT M3MepeHHs BLIUHCJIEH Kak cpelHee
apu¢MeTHUECKOe OT[eJbHbIX pe3y/abTaTOB MOBTOPHBIX H3-
MepeHHu#t, ToO oH Oynxer YyAOBJeTBOPATh HpuHUunNy Kpelao-
pa—Dbpazayuca npu Takux yc/a0BHSX:

BCE pe3yJbTaThl INOBTOPHBIX uamepemm paBHOTO'-IHbI’

pe3yabTaThl OTAEJNbHBIX H3MEPEHHH OT/IHYAIOTCA MEXILY
co6oii TOJNbKO ONHOH HJIHM ABYMS MNOCAeIHUMH uudpamu;

cpeflHee apHdMeTHUYeCKOe BBIUHCAEHO TO MNpaBHJIaM
noxacuera uudp (MpH 3TOM YCJOBHH CpelHee apHpMeTHue-
cKoe OyLeT OXpDYIJIEHO [0 TOro e paspsiia, 4To M 3aJaH-
Hble pe3yJbTaThl NPSAMBIX H3MepPeHHH).

ITonyTHO OTMeTHM, YTO MeTOHL cpefHero apudmerHye-
CKOTO [l pe3ynbTaTOB KOCBEHHBIX H3MeDeHHI He mpuMe-
HHM, TaK KaK pe3yJbTaThl KOCBEHHLIX H3MepeHHH, Kak
TIpaBHJIO, HEPABHOTOUHHI.

4. Metoa nojacyera UH(pP NPUMEHHM He TOJNBKO B s1abo-
patophblx pa6orax VI—VIII knaccos, Ho u B paborax IX—X
KJacCOB, a2 UMEHHO B TeX paboTax, B KOTOPbIX METOA CTpO-
roro yuyera MOrpelIHOCTell OKaXKeTcsl OUeHb CJIOKHBIM. ‘

5. Meror mnoxcuera uudp uesecoo6pasHo MNPUMEHSATD
BO BCeX KJjaccax B JAEMOHCTPALMOHHOM 3KCHEpHMEHTe.
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Ynpamnenun

105. Wamepsiem MJuHYy orTpeska AB aumefikoii (puc. 21). Kakoint
pes3ysabTaT MOJNYYHM: C OAHON WJIH ABYMsi 3HayallUMH uudpamu?

106. [Tpupercss /M NpHMEHSATb MHJUIMTPAMMOBBII pasHOBeC, ecaH
TpeOyeTcA H3MEepHTb ¢ TOYHOCTbIO A0 TPEX 3HavallMX Lubp Maccy myc-
TOH NpPOOGHPKH; BHYTpEH-
Hero coCyia KaJopumerpa
€ BOJOWH?

107. Kakyio 3JexkTpil-
YecKylo JIaMIouyky  cJe-
AyeT HaThb Y4alllHMcA AJA
n1a60paTOpHOi paGoOTH MO
onpejieleHHIO  MOUIHOCTH,
paccyutaniyio Ha 0,28 a
wiy Ha 0,75 a (npu oa-
HOM H TOM K€ HampsKs:-
uuu)? Ilpu kakofi Jsammne
pesyJabrat pabortel Oyaer
NoJlyyeH C MeHblleid OTHO-
CHTE/NBHOH NMOrpeuIHoCTbIo?

108. B pa6ore no of-
penenenvio ob6bema TBeEp-

IOro  Teda  HauadbHBI Puc. 21.
ypOBeHb BOAbI B MEH3ypKe ’
coorBeTcTBOBaJ 55 cm3, a koueunnliii — 64 cm®, KakoB oGnem Tena?

CooTBeTcTBYeT /M TOYHOCTb Pe3yJbTaTa TOYHOCTH HCXOAHHX HAHHKIX?
Kak nosricuts TOWHOCTL pesysbTaTa?

109. B pa6ote 0o onpeneneHuio Koacb(pnuneu'ra TPEHHA MOoJaYyYelbl
c/ejyiollie JaHHbIE,

Bec Tena ' Cuna Trn
140 I 30 I
240 I 50 I
340 I 70 r

Wamepenun npoussonuau nuHamomerpom bBakymunckoro. 3amnmuca-
Hb M pesyibTaTel mo npuuuuny Kpeuioa—Bpanuca? 3navamue miu
HesHayalllie HYJH B 3THX YucJaax?

110. B paGote no mnpoBepke 3aKOHa Bounﬂ—Mapnorra noJayye-
Hbl CleAyiOllHe  pe3yabTaThi mas Vp=c: 1) 172403, 2) 171962,
3) 172307.

MMoaTBepanics Jn 3aKOH, eCJu Aas/jeHHe p B o6beM V B KaX/aoM
clydae H3MepANAH C TOYHOCTbIO IO TPex 3Hauaulux uudp?

§ 14.PACHETHI no METOAY TPAHMLL B NABOPATOPHbIX PABOTAX

B o6bsicHMTeNbHOH 3anicKe K  HbiHe AeHACTBYIOILeH
nporpaMme no ¢Hu3HKe B cpelHell wkoJe (cCTp. 6) cka-
saHo: «[Ipn nogroToBke yuaumuxcs k nepBoi JaGopaTopHO#
pabore faeTcsl NOHATHE O HOTPELIHOCTAX H3MepeHHs H 00

91



OJHOM H3 CNOCOGOB WX BBIYHCJEHHS. B npanbHeiilieM 3THM
MeTOJOM MOJb3YIOTCSi NOCTOSTHHOY.

CnenoBarenbHo, B [X—X kmnaccax HyXHO BBeCTH MpH-
GJMXKeHHble BbIUHC/EHHS1 CO CTPOrMM YUYETOM MOrPeLIHOCTeH.

Crporux MeTOLOB Yyuera TNOrpelIHOCTeHl ABa: METOo.
rpaHULl H METOX Ipamuil norpeliHocreit, PaccMoTpum cHaya-
Ja MeTOJ TpaHMIl, KpaTKo H3joxkeHHbH B raase II (§ 4).

Meron rpaHul peKOMEHAYIOT OJ51 NPHMEHCHHS B LIKO-
Je  MHorue  Meroauctel. Cpegn HHMX  MaTeMaTHKH:
B. M. Bpanuc!, B. V. I'pubanos?, B. I'. [Ipouyxaes?
¢usuku A. A. ITokposckuh, B. C. 3Bopeikun 4, B. A. e-
tucoB %, C. E. Kameneuxuii 8. B. M. Bpaauc cuuraer cno-
co06 rpaHull <«HAaWJY4YlIHM MO CTPOTOCTH H [TOCTYMHOCTH
cnoco60M yueTa NOrpelIHOCTeH»,

[Ipu BbimoNHeHHMH JaGopaTOpHBIX paboT MO METOLY
TPaHUL TPHAEPKHUBAIOTCA CJIELYIOLIUX INpaBHI:

1. MiamepeHHble BeJIMYUHBI 3aMUCHIBAIOT YHCIAMU C YKa-
3aHHEM TpaHHULl HM3MEpPEeHHOro 3HaueHus BeauuuHbl. Ha-
npumep, ecan [=24(=%0,1) a, 1o 2,3 </ 25. 3nech
2,3 a— HuxHsAs rpanuna — HI, a 2,5 a — BepxHas rpa-
vuna — BI' 3Hauenusi Toka. Ilpu onpeneneHun rpaduu
YUYHTHIBAIOT BCE COCTABJIAIOLIME MOrPelIHOCTH H3MepeHHS.

2. 3anonnalT Tabauuy, B NepByl0 rpady KOTOpo# BHO-
cat OykBeHHble 06G03HaueHUs BCeX H3MepEeHHBIX BeJHYHH,
a Takxe OYKBeHHble BbIpaXK€HHUSI BCeX MNPeEACTOAILNX [ed-
crBuil. [lasnee Bbiyucasiior U BHocaT B Tabauny HI' u BT
BCEX BeJHUYHUH W pe3ysabratoB AeicTBuil. [Ipu 3ToM noab-
3yIOTCS CJeAYyOUUMU npaBuiaamu Haxoxaenus HI wu BT,

HI(x+y)=HIx4+HIy; BI(x+y)=Blx+Bry;
HI(x—y)=HIx—Bly; BI(X—y)=Blx—HTIy;

! B. M. Bpanau#nc BbyucaurenbHas paGota B Kypce MaTeMaTHKM
cpenneil wkoas, Man. ATTH PCOCP, 1962, ctp. 73-

2 B. Y. 'pu6anos [IlpuGnukeHHble BHIUMCJIEHHS B CpegHeR
mkose. «[Ipocsewenue», 1964, ctp. 72.

3B. T. [Tpouyxaes. Bolunciennss u ux posib B NPaKTHUECKOI
NOJArOTOBKe YuallMXcs CpedHel wmKonel, Yuftenrus, 1961, crp. 92.

4 A Tlokposcku#t mw B, C. 3BopslkuH PpoutanpHbie
nabopaTopHble 3aHATHSt MO (U3NKe B CpelHel lKoJse. Yunearus, 1956,
cTp. 75

5B. A. ®etucos. JlaGopaTopuble paGorsl no ¢usMKe. yuneﬂ.-
TH3, 1961 crp. 8.

6 C. E. Kameneukuii. O6paGoTka pe3ynnLTaToB uamepenm« npHu
BHIMOJIHEHHK JaGopaTopHblX paGor: «Pusnka B wKoJes, 1962, Ne 1, ctp. 49.
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HI(xy)=HI'x-HI'y; BI'(xy)=Blr'x-Bly;

x\_ & x\_ Bl'x |
HF(T)" BIy ’ BI (7) HIy ’
HI'(x"*)=(HI'x)"; BI(x")=(Bl'x)";

Hry x =y Hrx;  Br(y x )=y Brx.

FpaHuubl 3ajaHHOrO 3HayeHHst TPHUrOHOMETPHUYECKOH
GYHKUHMM HAaxXoAAT, HCXOAS M3 TOrO, 4YTO MNOTPEIlHOCTb ee
He 6GoJiee MOJIOBHHBI €IHHHILbI NOCJeJHEH COXpaHseMOH 3Ha-
vaule#l HHPHI

[panuusl  TpuroHomerpuueckoii (YHKLHH 3aJaHHOrO
NpHOJHIKEHHOrO yrya OnpejessiioT Ha OCHOBAHHH CBOMCTB
MOHOTOHHOCTH TLHIOHOMETPHYECKHX (YHKUHH (06 3ToM
KpaTko 6bl10 ckasaHo B § 10).

Ilns cunyca W TaHreHca, BO3pacTalOIMX B MNepBO#
uverBeptH, HI' u BI' ocrporo yria BLIUHCAAIOT TakK:

HI(sin x)=sin (H[x);  BI'(sinx)=sin(Bl'x);
HI(tgx)=tg (HI'x); BI'(tg x)=tg (Bl'x).

Haa gocunyca u KoraHreHca (opMysbl BHIYHCJIEHHSA
HI' u Bl Buirasgar MHaye, Tak KakK 3TH (YHKUHH B meps
BOl 4yeTBepTH YOBIBAIOT:

HI(cos x)=cos (Bl'x); BI'(cosx)=cos (HIx);
HI(ctg x)=ctg (B'x); BI'(ctg x)=ctg (HIx).

3. Ecaun 3Hauenuss HI' m BT npuxomutca okpyrasth, To
HT Bcerna okpyrasiior ¢ HepoctaTkoMm, a BI' — ¢ u36GbiTKOM.

4., HanmoMHuM Takxe, 4TO NpHOGJHKEHHOe 3HaUeHHe

OKOHYaTeJbHOr0 pe3yJabraTa BbIUHC/AEHHS [0 MeETOAYy rpa-
HHUL HAaXOAAT KakK MNOJYCyMMY €ro rpaHu:

HI'x+Blx
=——'—2 )
a ero MOrpelHoCTb — KaK MO0JYpPa3HOCTb FPaHHIL
Ag— Brx—HI'x )
2
5. KoHeuHBI/i pe3yabTaT 3aMUCHIBAIOT TaK:
’ x=a(+Aa).

[Ipy 3TOM 3HaueHHe TMOTPEeLIHOCTH OKPYIJASIIOT C H3-
O6LITKOM [0 OAHOH 3Hayalled uuppe (pPeAKO — A0 MABYX
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3HayalMx UUdpP), a YHCJAOBOE 3HAUEHHE OTBETa YTOUHSIOT
HJIH OKPYTJSIOT TakK, 4TOOH- mocjefHsas uudpa 6bia B TOM
’Ke paspsjie, yTO M UH(pa NOrpelHoOCTH,

PaccMoTpUM npHMeHeHHe YKa3aHHBIX [IpaBHJg B Hes
CKOJIbKHX J1a6opaTopHHX paborax.

1. OnpeneneHne NAOTHOCTH MHAKOCTH,

Nasmepenus:

o6bem V=12(x1) cmd

macca m=15(%0,5) e.

B sroii pabote o6bem xkuakocTH V onpenesneH mpH mo-

MOIIH MeH3YpPKH ¢ neHoil nenenusi 1 cm® Ilpu atom ypo-
BEHb XHAKOCTH B MeH3ypKe coBman ¢ OTMmeTkoi 12 cmd,
l'IorpemHocn) u3Mepenusi o6rema A=A, +Ay=1 cu?®+0=
=] cmd. [Tosromy V=12(=x=1) cmd.
. H3mepenne Mmacchl m mnpoHu3BeseHO € TOYHOCTbIO HO
rpammMoB. [lorpemHocts HM3MepeHHsi NpPHPaBHeHa morpeul-
HocTH orcueta 0,5 2, Tak KaK HHCTpPYMeHTa/bHas Norpeul-
HOCTb - (BBHAY ee He3HAaUYUTeJbHOCTH) He yuTeHa. TakuMm
o6pasom, m=15(=%0,5) e.

OnpenensieMm HT u BT o6bema u maccu. Tak kak V=
=12(x1) um=15(%0,5), o 11 < V<13 u 14,56 <m<15,.

[TosToMy rpaHuubl 3aJaHHBIX BEeJWYHH PaBHHL:

HI'V=11; Brv=13;
HIm=14,5; . BI'm=15,5.
[TroTHOCTB p=%. HFp=§Il:$ 1‘1}35~1 11;
| mr BT Brp__fl_::ﬁv =115—15~1 41,
r; 1411,5 13,5 p= Hl"p;—B]“p — 1,11-51,41 —=1,26; ‘
ng o 1,4T pp= Bl"p—Q—HFp _ 1,41;1,11 —0,15.

Hrak, 0=1,26(+0,15) 2/cu®.

OTBeT MOXHO OKpPYMIHTb 10 AecsAThiX. [Ipu okpyrienun
norpemwHocTb  yBesuuumtes Ha 1,3—1,26=0,04. Torna
Ap=0,154+0,04=0,19~0,2 (e/cm®). OkKoHuaTeNbHO p=
=1 3(+0 2) elems, paCCMOTpHM ellle OAHY sabopaTOPHYIO
pabory.
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II. OnpeneneHne 3JEKTPOXMMHUECKOr0O IKBHBAJAEHTA MEJH.

UaMepenus:

ToK /=1,8(%0,1) q;

Bpems £=900(=%x2) cex;

Macca Karoma o onbita m;=28 360(=+5) mz;
Macca KaToja mocje omnblta me=28 870(x5) me.

B sroii paGore u3MepeHHe Macchl KaTofa NPOH3BELEHO
¢ 60JblIOH TOYHOCTbIO — C MATHIO 3HAYALHUMH UUPpaMHU:
m;=28 360(*=5) me, my=28870(+5) me, Tak KaK B BhI-
YHCJAeHHAX Heo6XONUMO NPOH3BECTH BbIUHTaHUE (mg—my),
a NpH 3TOM BO3MOXKHA «IOTepsi TOUHOCTH» (A0 Tpex uudp).
ITorpewHocTs W3MepeHUss mnpupaBHeHa 5 Me (M0JOBHHA
YYBCTBUTENbHOCTH BECOB), HHCTPYMEHTaJIbHAsi MOrPEIIHOCTh
He yuTeHa HM3-3a ee HE3HAUUTEJIbHOCTH.

BpemMs ¢ u3MepeHO CeKyYHAOMepOM KapMaHHOTO THMA:
t=900(*2) cex; cocTaBasOLiHEe MOrPELIHOCTH: MNOrpeLi-
HocTb orcueta — 0,2 cex, WHCTpyMeHTa/JbHas MoOrpein-
HOCTb — 1 cex W norpemHoctb, OOYC/NOBJIEHHAs] HETOUHBIM
COBMajieHHeM Tycka W OCTAHOBKH CEKYHIOMepa C HayaJjoM
H KoHuoMm onbita — 0,4 cex; Bcero 1,6 cexk=2 cek.

Tok usamepen ammepmerpoM ¢ ueHoli nemenus 0,1 a.
Crpenka ycraHoBusach Ha orMerke 1,8 a. [Torpemnocts ot-
cuera 0,05 a, uHcTpyMeHTanbHasi morpemHocts 0,05 a, mo-
rpemsocth u3Mmepenusa A=0,05 a+0,05 a=0;1 a. Pesyasb-
taT usmepenuss /=1,8(=%0,1) a.

Ha ocHOBaHHHM NOJYYEHHBIX MAAaHHBIX 06 H3MEpPEHHBIX
BeJHYMHAX HAaXOAMM MX FDaHHIUBl U TPOU3BOAUM BBIYHCIE-

me—my
HUA 3JIEKTPOXHUMHUECKOro 3KBHBAJIEHTAa k=—_lt—:
l HT | BI' Hr(mz—"nq):Hrmg—Brmi:
m ggggg ggggg =28865).—28365=500;
my Br(mg—‘m1 =Brm2—Hrm1=
m—m | D00) 220 —28875-98355=520;
t §98| 902
It 1520| 1720 HI'(/¢)=HI/-HI't=
=1,7-898=1520;
= 02 | 035 | BI'(/t)=BI'/-Blt=
=1,9-902~1720 :
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_ VHI‘(mz-ml) N @ .

HI'% — 30 _ 99
BI (1) 1720

Brg = Blmy—miy) _ 520 ~0,35.
HI(I7) 1520

Kak u panee, Bce 3nauenns HI oKpYrieHbl ¢ HEIOCTaTKOM,
a BI' — ¢ u3bbiTKOM.

H

p HORABIE _ 0294035 _ 30
2 2 . .

Ak BI‘k—QHI‘k _ 0,35;0,29 —0,03.

Takum oGpazom, £=0,32(+0,03) me/k.

II1. Onpenenense yCKOpPEHHs CHJbI THXKECTH NpH MoO-
MOILHM MasiTHHKA.

Masmepenus:

pauHa [=139,5(%0,5) cu;

BpeMsa t=69(=%0,2) cex;

uypcao KonebaHuit n=29 (TouHO).

JlnuHa MasTHUKa WU3MepeHa MNpPH TNOMOUIM ABYXMETPO-
BOl MeTaJJIHuecKOH pyJieTKH. 3a pe3ynabTaT OTCUeTa NpH-
HfiTa CepellHHAa HHTepBaJa MeXJy UHCJIOBbIMH OTMeETKa-
mu 139 u 140, . e. 139,5 cm. Tlorpewrocts otcuera 0,5 ca,
HHCTPYMEHTAJIbHOH MOTPEIIHOCTbIO npeHeGperaem.

ismepenne BpeMeHH, B TeueHHE KOTOPOTO MasiTHHK CO-
Beplna 29 Kose6GaHHi, NPOBENEHO CEKYHAOMEPOM ABAX/bi:
t=69(%0,2 cex).

4n2]
YcKopeHHe CHJIBI TSAXKECTH &=

T2

Haxoaum HI' u BT ans mepuopna T=% . Tax Kak
68,8<7<69,2,

68,8 t 69,2

9 ST STg

Takum o6pasom, 2,37.<7<2,39.
Henennt mnpousBeleHO 10 MNepBON HecoBnajawlilel
uugpel (7 u 9).
HI'7T=2,37; BI'T=2,39. otkyna
T=2,38(+0,01) cex.

TO
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JanbHefilmne BbIYMCJAEHUS] 3alUcHIBaeM B TabJule, NMpH-
yeM 3a HI' u Bl uucna n 6Gepem coorBercTBeHHO 3,141 u
3,142, a ngns uucna ! HI' m BT wusBectHnl u3 ycjaoBus:

HIU=139, BI'!=140.

_ | wr | sr Hrg=
x 3,141 3,142

nd 9,866 9873 Blrg=
472 3046 [39,50 r'e

! 139 | 140

4may 5480 | 5530

T 2,37 | 2,39

T 561 | 572

472
g=—5 | 958 | 986 Ag

HI(4r21) _ 5480 ~958

BI(T?) 572
BI(4n2l) __ 5530
HO(T2) ~ 561 so1 086,

_ 958+986 _ 19;44 —972;

= =
986—958 28

= 5 = =14,

Urak, g=972(=14) cm/cex?.

3HaueHMe g HaANO OKPYIJIUTb [0 HecsaTkoB: 972~970.
DTO OKpyrJeHue MOXET NPHUBECTH K YBEeJHMUEHHIO MOrpe-
HOCTH Ha JBe eauHWub: 144-2=16~20. [lostomy oxoHuas=
TeJbHbIH OTBET 3anHcbiBaeM TakK:

g=970(+20) cxjcex?,

MetoanunuecKkue 3a-
MeuyaHus. l. B nekoropnlx
jgabopaTopHblX pabotax B
[X—X ksaccax Mertox rpa-
HHUIl MOXET OKa3aTbCsl AeJ0M
LOBOJIbHO . CJIOXKHBIM, HampH-
Mep B pabGoTax Mo omnpene-
JEHUI0  YIeNbHOH  TemJOoTh.
Takue paGorwh syuimie npo-
BOAUTh C NpUMEHEHHEM METO-
na moacyera uudp.

2. Meron rpaHHIl MoOXeT
HalTH cebe npuUMeHeHHe H B
BOCBbMHJIETHEH = LIKOJIe.

Kak yxe ormeuasnoch
(cm. § 4), o6ocHoBaHHe Me-
TOLa TpaHH B MJAAIIHX
KJaccaXx MOXHO [MPOBOLHTD
Ha OCHOBAHMM MNpPEIJOXKeHUI
00 HW3MeNeHHH pe3yJbTaToB

7 3aka3a Np 4478

Puc. 22,
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apudMeTHUYECKUX HEACTBUA B 3aBUCHMOCTH OT H3MEHEHHUS.
KOMIIOHEHTOB, a B CTapLIMX Kjaaccax — NpH MNOMOILUH aed-
CTBHH ¢ HepaBeHcTBaMu. [liis u3BleueHHs] KODHA W HeaJre-
6paMuecKUx onepanuil HCHONb3YIOT CBOHCTBA BO3pacTaHUS
uin yObiBarus (ynkuuit. O6ociioBaHHe MeTO[a rpaHHUIl Le-
JecooGpasHO MPOBOAMTb Ha YpPOKax apudMeTHKH H
anreGphl.

Ynpamuenun

111, TIpn omnpepseneHun OKYCHOro pacCTOSHHSA coGHpalolleR JIHH-
Sl MOJYYeHbl CJeAYIOHIHe pe3yabTaTbl H3MepeHui: d=11(%0,5) cm,
f=21(%0,5) cm. Tlpumenus MeTon rpaHuu, HafTH (OKYCHOE paccToOsi-
HHe JIHH3b F,

112. B na6opaTopHoii pa6oTe npoBepsAiOT (HOpPMYAy LEHTPOCTPEMH-
TeJNbHOA “cHAB F= —h— NpH  BpalleHHH KOHHYECKOTO0 MasTHHKA

(puc. 22). PesynbTaThi usmepenuii: P=28(*1) I'; R=17(%0,5) cx;
h=52(+0,5) cm. IlpumeHuB MeTOj  IpaHHL, BHIUHCJIHTbD 3HAYEHHE
UEHTPOCTPeMHTeNbHOA cHabl F.

§ 15. PACYETbl MO METOAY FPAHMLL NOrPELUIHOCTEH
B NNABOPATOPHbIX PABOTAX:

- Mertoa rpaHuI norpewHocreil — BTOPO#i METOL CTPOroro
yuyeTa NoOrpellHOCTell — WHPOKO TIpUMeHsieTcss npu o6pa6ot-
Ke pe3yJbTaTOB H3MepeHHI B JabopaTopHbIX paGorax B
BLICIIHX y4eGHBbIX 3aBeleHHSX.

Meron rpaHHuI| MOrpellHOCTel - PEKOMEHAOBAH /51 WIKO-
ael H ocBelleH npod [1. A. 3HaMeHCKUM B ero pyKoBOA-
cTBax no JabopaTOpHBIM 3aHATHAM L

[IpumeHeHH0 3TOrO0 MeTola B IIKOJAx MeLlago [0 CHX
nop TO O6GCTOATENbCTBO, YTO O06OCHOBaHHE HEKOTOPHIX (op-
MyJ TpeboBaJO OT y4yallMXCH 3HAHUH H3 MaTeMaTHYECKOro
aHa/u3a. B cBA3HM c .BBeleHHEM 35J€MEHTOB MaTeMaTHue-
CKOTO aHa/lu3a B LIKOJIbHBIA KypC MaTeMaTHKH MeToj rpa-
HHMIl MOTpelHOCTell CTAaHOBHTCS MEPCIEKTHBHLIM B  JBYX
noc/aeHUX CTapLIMX KJaccax.

Jla6opaTopHble pa6oThl ¢ NMPUMEHEHHEM MeTOAa TpaHHIL
MorpemiHocTefl BHIMOJHAIOT N0 CAEAYIOLIHM NpaBHJIaM:

1. Pesyabrar Kaxaoro H3MepeHHsl 3alHCBLIBAIOT 4YMHC-
JIOM C yKasaHueM rpaHHLbl abCO/IOTHOH MOrpemniHoCTH; MpH
5TOM YUYHTBIBAIOT COCTaBJSILIHE IOrPENIHOCTH.

1.Cm.: I1. A, 3nameHnckui. JlabopaTopHble 3aHATHA N0 (PU3H-
Ke B cpendeit mkodge. Y. I. Yunmearus, 1955. ,
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2. PesysbTaT KaX/Ioro AeACTBHA COMPOBOXKMAAIOT YKa-
3aHMeM rpaHHIb abconOTHON morpewHocTH. B psige cayya-
€B, OJHAKO, CHayaja BHIYHCJAIOT OTHOCHTE/JbHYIO NOrpeu-
HOCTb, a NO He# — rpaHuLy aGCOJIOTHON MOrpeIIHOCTH.:

3. Jlna BBIUKC/EHHUS] TPaHHL TOTPEIIHOCTEH MPHMEHSIOT
GOpMYJIbI, CBelEHHble B Ta6.1muy BeiBogbl  dopmyn He
NpHUBEJEHbl: HX MOXHO HaHTH BO MHOTHX Yy4YeOHHKaX, py-
KOBOJCTBAX, CipaBOYHUKAX.

B ra6auiue npuMeHeHb TakHe 0603HAUYeHHS:

— pe3yJabTaT AeHCTBHUS;

X U Yy — KOMIIOHEHTHl HeHCTBHS;

AA — rpaHiua a6co/IOTHOfi NOTPeIlHOCTH pPe3yib-

' TaTa AeHCTBHS;

3= A4 — oTHOCHTe/bHasi MOTPEIIHOCTb pe3ysibTaTa Hel-

A CTBHSA;
Ax u Ay— rpaHunsl a6COMIOTHBIX MOTPELIHOCTER KOMIIO-
HEHTOB.
Nl A AA 6='%‘ﬂ N| A aA s=—AAﬂ
T | x+y | AxtAy Ax+dy 6 |7 A 1 Ax
xty ny 1| onx
2 | x—y | Ax+4Ay A;:+yAy 7 | sinx | cosx-Ax | ctgx.-Ax
Ax | A . .
3| xy |xdy+ydx —x—+7y 8 | cosx | sinx.-Ax | tgx.Ax
A
4| X |Xbytydxl Ax Ay N9 |igx Ax 20x
' _y- ¥ 7“‘ 7 cosx sin 2x
A 0,4343Ax | 0,4343Ax
-1 Ax 10] 1g x
5| £" | nx"" Ax n— x x lgx

B Gosnee caOXHBIX cayyasix HEOGXOAUMO HPHMEHAThb
o6l NPHHLHI HaXOXJAeHUs1 abCO/IOTHBIX MOTpeLIHOCTeH—
BbIUHCJIEHHe MNOJHOro nuddepennnana ¢GYHKUHH HECKOJb-
KHX HE3aBHCHMbIX NepeMeHHbIX.

[Topsfok BbIUMC/EHHSI MOTPEMIHOCTEd 3aBHCHT OT BHJA
¢byHKUMU: B cayyasx 3, 4, 5, 6 yno6Hee HauMHATL C pacuye-
Ta OTHOCHTE/JbHOH NOrpelHoCTH; B cayyasax 1, 2, 7, 8, 9,
10 — ¢ pacuera a6cOMOTHOH MOTPELIHOCTH.

4. KoHeuHbl#i pesysbTaT paboThl 3aNUCBHIBAIOT C YKasa-
HHeM abCOJ/IIOTHOH M OTHOCHTEJbHOM MOrpeliHocTed,
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PaccMoTpuM HeKoTopble 1a60opaTopHble paGOTH, BHINOJ-
HeHHble C MPUMeHeHNeM MeToJa rpaHul norpemHnocrei. (das
CpaBHEHHs1 BO3bMeM Te€ e paboTbl, KOTOPblE ONUCaHLI B

§ 14.)

l. Onpeaenenne NAOTHOCTH MHAKOCTH, *
V=12(21) ea’;m=15(£0,5)2; p= 22 = g— =1,25 (¢/cad).
Brluncnenne morperuHocTei:

OTHOCHTeJIbHasl NMOIPEIHOCTh pe3ysbraTta (popmyna 4):

Ap _Am AV _05 1 7
0= & =— —_——= —_—=—,
o m TV T T T
panuua a6coMOTHOR MOrpelIHOCTH:
Ap=8.p=7’é§5 =~0,15 (2/cn?).
OKoHuaTenbHO,

0=1,25(40,15) 2/cx® nau p=1,3(£0,2) 2/cx®.

Tak kak 0,2 cocraBasior 16% ot 1,3, T0O OTBET MOXHO
3amucaTb H Tak: _
p=1,3 2/cn?(+16%).

Pesynbrart nosnyyeH TOT Ke, YTO MU IO METOAY rpaHHUU.

II. OnpeneneHne 3/1eKTPOXHMHYECKOrO IKBUBAJEHTa MEAH.

I=1,8(+0,1)a; ¢t=900(+2) cex;
m;=28360(+5) m2; m,=28870(+5) me;
po M _ 28870-28360 _ 510 g1y
It 1,8-900 1620

[Tpn BBIYMC/IEHHM NOTPEIIHOCTH HAXOAHM CHayaJjia rpas
HHLY aG6GCOJIIOTHOH MOrPellHOCTH Pa3HOCTH Mm=my—m,
(popmyaa 2): '

Am=A(my—m,)=A0my+Am,;=5+5=10 (#x2).

Jlanee ynoGHee BLIYHCJAATbD OTHOCHTENbHYIO QOrpeil-

HocTb (dopmyan 3 u 4):

L Ak Am | A At 10 | 01
=% T wm T T T T
+-2 ~0,0240,056--0,003=0,079~0,08 .

900

paHnua aGCOMIOTHOH MOrpelHOCTH pe3yJabTara
Ak=38-£=0,08-0,314=0,025.
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Oxpyrasis 3Hauenne £=0,314 10 COTHIX, MOJyYaeM OKOH-
YaTeNbHO:

k=0,31(+0,03) m2/x, uan £=0,31 me/x (£10%).

[To meroay rpanun mu moayuuau 0,32(=%0,03); npu no-
rpemiHoctd 0,03 3TO pacxoxjieHHe He SIBJSIETCS CYLIECTBEH-
HBIM.

I11. Onpepenenne ycKopeHust CHJbl THKECTH.
1=139,5(+0,5) cx; T=2,38(+0,01) cex.
Unc/eHHOE 3HAaueHWe pe3yJbTata
=41:_2l =4-3,142-139,5 ~971.
T? 2,382

Bblunc/isieM OTHOCHTENbHYIO MNOrPeLIHOCTb pe3yJabTaTa.
OrmeTuM, mpexjae BCero, YTo TOYHbIA Ko3duuuedT 4 Ha
BEJHYHHY OTHOCHTEJNBHO! morpeiiHoctd He BJauser. OtHo-
An 0,002 0,002 |

3,14
Tak Kak GoJiee TOYHOe 3HaueHHe yucaa m paBHO 3,1416 n
An=3,1416—3,14=0,0016~0,002.

[Ipumensia dopmyasl 3, 4 u 5, monyuaem Takoe 3Haue-

HHe OTHOCHTEJNbHOH MOrpellHOCTH OTBeTa:

3=A£=2A_“+ﬁ+2£=2.0__'002 0.5
g T { T

cUTeNbHasl MOrpelIHOCTb yHcaa m~3,14 paBHa

3,14 +1395 i

+2:2 °°‘ - ~0,00134-0,0036-+0,0085=0,0134 .

I'panuna a6comoTH0n NOrpellIHOCTH pe3yJbTaTa paBHa:
Ag=3-g=0,0134-971=13.

[TonyueHHOe 3HaueHue g HAJAO OKPYIJHTb A0 AECSATKOB:
971=970. A6conoTHan NOrpelIHOCTb YBesquuuTes Ha 1. Urak,
g=970(*14) cm/cex?, unu, OKpyrJsis 3HaYeHHE MOTrpPELIHO-
cTH [0 OnHOH 3Hayawmed uuopb, g=970(%£20) cm/cex?.

Mertoanunueckue 3ameuvanus. 1. I[IpuMeHeHue
MeTOAAa rpaHMULl TMOPPELIHOCTEH BLIXOAHT 3a PaMKH Cyile-
CTBYIOLUMX IWIKOJBLHBIX MPOrpaMM MO MaTeMaTHKe H (u3lKe,
OnHako BIHOJIHE BO3MOXHO Ha MNpUMepe ONHOK-ABYX He-
CJOXHBIX J1a60paTOpPHbIX paboT NMO3HAKOMHTb YuYalllUXCs €
YKa3aHHBIM METOOM,

2. Ilpn BblYMC/IEHUSIX pe3y/abTaTa U OCOGEHHO MOTrPEIIHO-
CTH 1e1ecO06Pa3HO NPHMEHSATD JIOrapuGMHUYECKYIO JIHHEHKY.
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Ynpamnenus

113. 3anmcaTe eMKOCTb KOHAEHCAaTOpa H 3HAauYeHHe pPaJHOCOMpO-
Tueaenus (pHe. 23 a, b) TpeMs cnoco6aMH C NOMOWBIO rPaHHlU, C MO- .
MOWDbIO TFPaHHIl NOTpeuiHOCTeA B MPHOJIHMKEHHBIM YHCAOM NO (PHHLMMY
Kpnioa—Bpanuca, '

Puc. 23.

114. B naGopatopHo#t pa6Gote mo onpejeleHHio ko3ddHuuueHTa no-

BEPXHOCTHOTO HATSIKEHHsI XKHIAKOCTH O= (MeTOJIOM Kanejab) mo-

mg
nnD
JAydyeHbl  cjaedyiolMe  pe3yJbTaThl  H3MepeHHA: Macca BOJH
m=8,35(+0,02) e, «koauuectBo Kaneap n=100, gHameTp TPYGKH
D=0,35(+0,02) c», HafiTh 3HayeHHe O MO METOAY TrpaHHI, MOTPELIHO-
cTefl.



NNpunowmenun

CBOKA OCHOBHBIX ONPEAENEHUA, ©OPMYN H NPABHA
Nno NPUBNUXEHHLIM BbIYUCNEHUAM

1. Tounvte u npubauscennvie 4wucaa. TIpu pelleHHH 3alay H BbHINOJ-
HeHHH NaGopaTOpHEIX paboT HeOOXOAHMO pasJjiMyaTbh, KaKHe JaHHble TOU-
Hble, KakHe — npubiankeHHble. K TOYHbIM uYHC/laM OTHOCATCA 3HaAYyeHHs
NepeBOJAHBIX M MaclITaGHbBIX MHOXHTeJeH, Tapudbl M LeHbl, YCJIOBHbE
3HAaueHHs BeJHYHH, KO3hOHIUMEHTH M MoKasartenu creneHd. [Ipu6au-
JeHHble YHC/Ja MOJYYaloTcs B.Pe3yJbTaTe H3MepeHHs, OKPYIVIEHHS HJIH
BbiuHc/eHHs. [lpu cueTe MOryT moJyyaTbCsl Kak TOYHbIE, TaK H NPHOIH-
JXeHHble uHcaa. JlocTaTOYHbIM MpPH3HAKOM MNPHOIMKEHHOCTH pe3ysbTaTa
cyeta sBJSETCSl Ha/lMyHe Da3HbIX OTBETOB MPH MOBTOPHBIX MNOJCYETaX.

2. Okpyesenuem wucia HasbiBaeTCsi yMeHblIEHHe KOJHYecTBa LHOP
nyteM OTOGpachiBaHHsl O/HOM HJIM HECKOJbKHX MNOCAeAHHX UM,

3. Cnocobot okpyesenus: OKpyrieHue ¢ u36bITKOM (uHppa nocien-
HEro COXpaHsieMOro paspsiia yBeNMYHBaeTcss Ha eIHHHIY), C HeLoCTar-
koM (uudpa mnocieaHero coxpaHsieMOro paspsiia ocraercss 6e3 H3Me-
HEHHs1) ¥ OKpYI/eHHe C MONpaBKOH.

4, OcHosroe npasgunro okpyesenus (OKpYyrJeHHe C MONpPaBKoOM).
Fcniu neppas orGpouweHHass uudpa pasHa 5 wam Gosbute 5, TO mo-
C/E[HIOI H3 COXpaHsieMblx UHGP yBEJIHYHBAIOT Ha eQMHHIY; eCJH mep-
Basi or6polueHHas uudpa MeHble 5, TO MOCJENHIO H3 COXpaHsAEMbIX
uudp ocraBasioT Ge3 H3MeHEHHS. }

5. SHauauumu yuppamu 4ucaa Ha3bIBAIOT Bce ero LUdpH, KpoMe
HyJe#d, CTOSILMX JeBee NEePBOH OTJHMYHOH OT Hyasl UMbPbl, H HyJed,
CTOSILIMX B KOHIE YHCJIA, €CJH OHM CTOSIT B3aMeH HEeW3BECTHBIX HJIH
OTGpOLIeHHbIX LHOP. .

6. Hesnauamue HYJH B KOHLE LeJbIX TNPHOJHMKEHHBIX YHCeN, Kak
npasuio, He numyT. Mx 3amensior Muoxurenem 10" wuau nepexonsiT
K KparTHbIM eIHHHLAaM Hu3MepeHHSl. B pelkux ciayyasgx npHMeHSIOT
8HaK ~ [/ MONUePKHBAHHS He3HayallUX HyJel.

7. AGCOMOTHOI NO2pewHoCTo0 NPUBAUNCEHHO20 4UCAQ HA3LIBAIOT |
pasHOCTb MeXJY TOYHbBIM U NPHOJHXKEHHBIM ero 3HauCHHeM.

8. I'panuyel abcoaroTHOU noepewlHOCTU Ha3bBIBAlOT YHC/I0, Gosbliee
WM paBHOe abCOMIOTHOH MOrPElIHOCTH, B3ATOH MO aOCOMIOTHOH BeJHUYHHe.

. Npumevanue Tak Kak Ha mOpakTHKe aGCcosIOTHas MOrpeLl-
HOCTb Yallle BCEro  HEH3BeCTHa, TO OGBIYHO
NOMb3YIOTCS MOHSITHEM TpaHHLIbl aGCOJIOTHOM To-
rPeUIHOCTH, KOTOPYIO AJisi NPOCTOTHI HHOTAA Ha3bl-
BalOT MPOCTO abCOJ/IIOTHOH MNOrPEHIHOCTHIO.
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9. OTHOCUTEAbHOL NO2PeHOCTbI0 HA3BIBAIOT OTHOLIEHHe a6CoJIoT.
HON NOTpemiHOCTH NPHOJHKEHHOTO YHC/IAa K CaMOMy YHCIHY.

10. Beprote yugpor npubauscennoeo wucaa. Ecnw abcosioTHas mo-
rpellHOCTh MPHOJMKEHHOTO YHC/Ja He [OpeBbILIAeT [OJOBUHBI €IHHHIIb
nocjienHero paspsia, TO Bce 3Haualuve UMGDPBI NPHGIHKEHHOrO YMCIa
Ha3bIBAIOT BEpHBIMH.

11. Comnuresvnan yuppa npubauscernozo wucaa. Ecau B npubmu-
MEHHOM uYHcJe Bce 3Haualide -UMUGpPH, KPpoMe [OC/AenHeld, BepHble, HO
a0CcoJIIOTHAsE MOTPEMIHOCTb YHC/IAa [MpEBbILIAeT MOJOBUHY €NHHHLB! MO-
cieqHero paspsja, To UH(PY 5TOro paspsiia Ha3blBalOT COMHHTENbHOM.

12. lIpasuso sanucu npubiuscernorx wucea (npuHuun Kpbliosa).
«Pe3ysbTaT BCSKOrO BBIYHC/IEHHS H H3MEPEHHsi BbIPaXkaeTcs YHCJOM;
YCJIOBHMCSI MHCAaThb 3TH YHCJA TaK, 4TOObl MO CaMOMY HX HayepTaHHIO
MOXHO OBIIO CYAHTb O CTeNeHH TOYHOCTH; IJI 9TOrO CTOMT TOJBbKO
NpHHATH 33 MPABHJO MHCaTb YHCJIO Tak, 41o6bl B HEM Bce 3HavallHe
LUHOpPH, KpoMe nocjefHell, ObIH BepHbl W JHLIb NocaegHsAs uudpa Obl-
sna 6b COMHHTeNbHass W NPHTOM He GoJiee KaK Ha OJAHY €IHHHLY».

[Tpumeuanue. CoMmHHTENbHYIO UH(PY COXPaHAIOT H B TOM
clyyae, KOTAa MOTPELIHOCTb YHCJA MPEBOCXO-
AUT eNMHHLy m[OCJAeIHero paspsjga, HO TpH
9TOM MaJjible 3HaueHHs MOrpeliHOCTH Gosiee Be-
posiTHbl, Yem Gosabmive. C TaKHM yTOYHEHHEM
MPaBHJIO 3amUCH NPHOJIMIKEHHBIX YHCeN Hasbl-
BaeTcss npuHuunoMm Kpsinosa—Bpanuca.

13. Caoxenue u soiuutanue npubauscennorx wucea. Tlpm cioxe-
HHH U BBIYHTAHUH NPHOJUIKEHHBIX YHCEJ B pe3yJbTaTe CJeLyeT Ccoxpa-
HATb CTOJIbKO [AE€CATHYHBIX 3HAKOB, CKOJbKO HX B MPHUGJIHXKEHHOM [aH-
HOM C HaWMeHbLIHM YHCJIOM HECSATHYHBIX 3HaKOB.

Ilpumeuanue Yacto OGonee yno6HO NnoJb30BaThC TaKHM
[OP4BHJIOM: TIPH CJOXEHHH M BBIYHTAHHH TPH-
G/MMXKEHHBIX YHCeJ B [OJYYeHHOM pe3yJbTaTe
HYXHO oOTGpachlBaTh 1O MpaBHJaM OKpyrJje-
HUs uudpbl Tex paspsmoOB clpaBa, B KOTOPHIX
HeT 3Hayamux Uup XxoTd Obl B OOHOM H3
JNaHHBIX- MPUOIHIKEHHBIX YHCes,

14. Ymnoocenue u Oenenue npubauscennotx wuces. [lpn yMHOXe-
HUH M JeJeHHH B pe3yJbTaTe CJELYeT COXPaHATb CTOJbKO 3HayalHx
uudp, CKOIBKO HX HMeeT NPHOJHKEHHOe NaHHOe C HaMMeHbLINM YHC-
JIOM 3HayaluxX UHOD.

15. Bosgedenue 8 creneno. TIpH Bo3BeneHWM B KBaipaT H Ky6 B
pesyJbTaTe cjelyeT COXPaHATb CTOJNIbKO 3HAyallMX HH}P, CKOJIBKO HX
HMeeT BO3BOJHMOE B CTeleHb NPHOJHMKEHHOe UYHCIIO.

16. H3gareuerue xopua. Tlpn H3BNeYeHHH KBaApaTHOrO H KyGuye-
CKOTO KopHell B peayJjbraTe cjaefyeT OpaThb CTOJNbKO 3Hayalux IHdp,
CKOJIbKO MX HMeeT MNOAKOpPeHHOe NPHO/IHXKEHHOe YHCIIO.

17. Ilpumenenue Ttabauybt sceapugmos. B 3HAUEHHH [eCATHUHOTO
Jorapudma npHOGMHIKEHHOr0 4YHCJA  COXPAHAIOT CTOJbKO HEeCATHYHBIX
3HAKOB, CKOJIbKO 3HayallHX UUPpP HMeeT 3afaHlloe YHCJIO.

18. llpumenenue Ttabauyv. anTurozapugpmos. Tlpu onpereneHHH
YHCc/a N0 3aJaHHOMY 3HAYEHHIO NEeCcSTHYHOTo sorapudma CcoXpaHsiioT
B UYHCJe CTOJIbKO 3HayallMX UM(pP, CKOJbKO MAECATHYHbIX 3HAKOB HMe-
eT MaHTHcca Jorapudma.
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19. Bowucaenue odnourena ¢ nomowpto tabauy — nroeapupmos o
nroeapupmuueckol auneixu. [IpH BbIYMC/JEHHH NOCPEACTBOM Jjorapud-
MOB OJHOUJEeHa CJiefyeT MOACYHTAThb YHCJIO 3HayalHx Uudp B MPHO.IH-
EeHHOM JaHHOM, HMMeIOlleM HaHMeHblllee YHCJO 3Hauamlux UHpp, H
B3ATb TaB/HLy JOrapupMoB C YUCJIOM [ECATHYHBIX 3HAKOB, Ha | 6ojb-
wHM. B OKOHYaTesbHOM pesysbTaTe MOC/AEHIOI0 3Hayaulylo uHppy OT-
6pacbiBaloT.

20. Bowuucnenue npomexcytounsx peayavraros. [lpn BBHIYHC/IEHHH
NPOMEXKYTOYHbIX pe3yJbTaTOB CJeAyeT G6paTtb oaHof undpo#i Goaee,
YeM pPeKOMEHAYIOT MpeAblAyliMe NpaBHia nojacyeta uudp.

ITpumMeuaHnue, B okoHyaTesbHOM pe3ysbTaTe 3Ty <¢3anacHyio
uHdpy» oTOpacHBAIOT.

21. lpedsaputesvroe okpyzaenue 6oaee TOuHbLX OanHbix. Ecau
HeKOTOpble [ aHHble HMeloT 06oJiblie JECATHUHBIX 3HAaKOB (MpH MdefcT-
Busix | cTymenu) wuam Gospuie 3Havawux uudp (npu mefctBuax II u
IIT crynewneit), uyeM gpyrue, TO HX MpelBapHTeJbHO CJELYeT OKpYr-
JIUTh, COXpaHsIs JIHWIb OQHY JHILIHIOWD HHOPY:

22. Bowqucaenus ¢ waneped . sadannoid Tounocteio. Ecnnm  oxkoHua-
TeNbHBbI pe3yJbTaT Hag0 MNOJNYYHTh C HEKOTOPOR  Hamepel 3alaHHOR
TOYHOCTbIO, @ JaHHble MOXHO 6paTh C MPOH3BOJIbHOM TOYHOCTbIO, TO B
9THX NaHHLIX ciaelyeT 6paTh MO CTOJbKY UHDP, CKONBKO HYXKHO AR
NOoJyueHHs1 pe3yjbTata ¢ OfHOA JuiiHed uudppofi. B okoHuaTeabHOM
pesyJibTaTe 3Ty JHLIHIOW UHGPY OTGpPachBaIOT.

23. Otoickanue HuscHed u sepxneld epanuy uwucaa (HI w Blr) no
sadannol epanuye abcoaroTHot  nozpewnoctu. Ecan x=a(xAa),
TO ecTb a—Aa < x< a+Aa, To HTx=a~Aa, Blx=a+Aa.

24. Onpedesenue npubausxennozo 3HaueHus u e20 abcoaroTHON
noepewnocru no 3adannoim epanuyam. Ecinm HTx=1, BIx=L, 10 ecTb
l<xT<LI', TO 3a npHGIHXKEHHOe 3HayeHHe pe3ysbTaTa 6epy‘quH?Jlo

_|_ —

a=—5—, a s a6COJIOTHYIO TOTPELIHOCTb — YHC/I0 Aa= 5

25. Bowucaenue epanuy qucaa 048 ocHOBHbIX onepayull ¢ npubau-
HCCHHOIMU YUCAAMU?

~HI'(x+y)=HIlx+Hly; BI'(x+y)=BI'x+Brly,

HI'(xy)=HIlx.Hly; BI'(xy)=BI'x.Bl'y;
HI'(x—y)=HIx—BTy; BI'(x—y)=BI'x—Hrly;
x Hlx X Blx
Hr () =5ry Br()= sy
HI'(x")=(HI'x)"; BI'(x™)=(BIr'x)";
HP(V?)='{/H‘}; Br("‘/7)=”‘/131‘x;
HI'(sin x)=sin (Hx); BI'(sinx)=sin(Bl'x);
HI(tg x)=tg (HI'x); BI'(tg x)=tg (BI'x);
HI(cos x)=cos (Bl'x); BF(cps x)=cos (Hlx);
HI(lg x)=I1g (Hl'x); BI'(lg x)=I1g (BT'x) .

MMpumeuanne HI scerna oxkpyraswor c¢ regocrarkoM, a BT —
C H36BbITKOM,
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26. dopmysnm AnA BLIYHCAEHHS a6COMOTHON M OTHOCHTENBLHOR mno«
rpemHocTef.

s b4 A4
N| A AA b= N| A AA b=
1| x+y| Axgay | Axtdy 6|V % Ax 1 Ax
LAty A
Ax4-Ay
2 x— Ax4-A —_—
: Y +a x—y 7 |sin x|cosx-Ax| ctg x-Ax
3| xy |xAy+yAx -Axic + Ay 118 |cos x| sinx-dx tg x.Ax
y
x |xAy+yAx| Ax Ay || g tg x Ax 2 Ax
4 y ¥ Ty cos?x sin 2x
5| 0 |penloay n 2% 10| 1g x 0,4343Ax | 0,4343Ax
X X x g x

MMpumeyannsn 1. [TopsifOK BHIYUHC/IEHHA MOFpesIHOCTEH 3aBH«
cuT OoT BHIa ¢yukuuH: B c1yiasx 3, 4, 5, 6
yloo6Hee HauHHaThb C pacyera OTHOCHTEJbHOR
norpemwHoctTd, B cayuusax 1, 2, 7, 8, 9, 10—
¢ pacyeta a6COMOTHLA MOrPEIIHOCTH.

2. AGCOMOTHYI0O M OTHOCHTE/NBHYIO MNOTPELIHOCTH BCErja OKPYTJf-
10T ¢ H3GBITKOM A0 OAHOH (MHOTAA — RO JiBYX) 3Havawed undpol,



OTBETH W PEWEHHKA

1. 1) 1| 2/cu® wak ycraHOB/EHHas eQUHHIA H3MepeHHA NJIOTHOCTH
BOIM — YHCJO TOYHOe; eciH Ke 1 e/cm® — pesyabial H3Mepenus, TO
sT0 uHcao npubaukenHoe. 2) IlpuGauxesnoe. 3) [Ipu6auxkennoe.
4) Kak mocTosiHHasi ToYKa IWIKaJbl TepMOMeTpa — YHCJO TOYHOe; KakK
pesysibTaT H3MepeHHss — yucy0  npubauxkenHoe. 5) [IpubauxenHoe.
6) Tounoe. 2. 1) Bce Tounbte. 2) Bce npubnuxenusie. 3) TlpuGau-
xKeHHble, 3.+ 1) [lpuGanmxenHvlfi, Tak Kak v=gt, roe g=9,8 #n/cex? —
yucno npubaukerHoe, 2) [lpubamxkenuvifi, Tak kKak v=2nRn, rae
n=3,14 — yncno npubauxkennoe. 3) [Ipubnukenund. 4) [pubanxen-

HBIf, TaK Kak R=F‘l/2zl,4l kl. 5) TlpuGnuxennvii. 4. 1) Cornacho
lpaBHIaM  JecsiThle JOJH KHJIOBaTT-yaca OTGpachiBaloT (OKpyrJeHHe
¢ HepoctaTtkoM). 2) Buamkafummfi crangapr 2,0 mm? (okpyrjieHHe C H3-
6biTkoM). 3) Bumxkafwui crangapt 60 87 (okpyrieHdWe ¢ HelocTaT-
kom), 4) DBamxanmmfi crasgapr 10 a@ (okpyrieHwe C H3GHLITKOM):
5. 1) C nonpasxkofl. 2) C us6etkom 3) C uenocratkom. 4)—7) C no-
npaekoft. 7. 24; 1,7%. 8. 28; 4%. 9. 0,05 2/cm% 0,27%. 10. =0,05%,
11.5%; 2,5%; 1,25%. 12. Ckopoctb cBeta. 13. B 10 pas. 14. Tpu; ase; TpH;
yeTwipe; TpH. J5. 3navaune. 16. 17,0 cx; 0,250 2; 0,600 x8. 18.2,0 »; 1,40 km;
1,50 2; 0,06 «n; 0,22 ke; 4,50 xom. 19. 7,8 «kox; 9,2 Mow; 6,6 Mom;
1,12.103 Mer. 20. 12000 x; 50000 m2 50000 «e; 1600000 #;

~ e~~~ ~~~ - ~~~

6600 s. 21. Ie; nBe; Tpu; 3,6-10% rctca/z/;c:; 7,010 kxaafke;

1,10+ 10 kkan/ke. 22, 1,25 10— 2/cm3; 1,8 10— -2/fcm®; 9-10—5 ef/cmd.
23. 1) Tpu; ueThpe; Bce 3Hauaune, kpome nocienHefl. 2) Bce undpsl,
KpoMme HyJefl,— 3Hauamue H BepHble, 24. BepHeix — ueTepe; COMHH-
TeJbHbIX — OfHa. 25. Tpu nudpe — Bepuvie. 26. Ha. 27. 7,5 I'jem?;
0.32 me/x. 28. Bepuasi, HeBepHasi; BepHad, HO Ge3 cCOGJIOLEHHS HOp-
ManbHOR ¢opmb. 29. ~58 om; =~59 om. 30. 2,7 mx¢. 31. 205.7 T.
32. 15 «kI'. 33. ~187 e. 34. 26 om. 35. =~—2 ku. 36. =2,0 «kI[cm.
37. =~6,5-10° T. 38 1,87-10—7 k. 39. 99 cm pr. cr. 40. 56
41. 150 km. 42. 8,0 kkaa. 43. ~50 #. 44. ~130 I'; 125 I'. 45. 3- 105 &-

6. ~11 me. 47. Het; nyxHo nHeaTs: 13,60 . 76=1034 (I'/cs?). Uncno
76 cm — Tounoe. 48. 121015 2y4. 49. =30 «I'. 50. ~0,14 2. 51. 170.

62. 3,0-10—2 2. 53. 50,0 cex; 3,02 cex. 54. 0,16; 144; =~9,86; z720(;;»

~—~

Ph
~1,23-10% ~4,06- 107, 55. 9,0; ~T,1; 20,0; ~3,1; 050, 66. Py= —==
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52.0,86 44,7

= 17 ~ 17 ~ 263~26 («I). 57. Q=em{ty—t)=

=4,19.10°.2,0(80 — 155) =838-645 - 10°~ 541.105  (do)~

2 -6,25
~54.105 (9) =054 (Mdo). 58. F-P+,ﬁR”— —35. 9814+ 202 _
219

18

Z at?

=343+ 18 =343+122=465~470 (n) =047 (xn)., 59. s=uv,t+ 7:
0,50-1 0,504

s1=125.14 =1,254-0,25=1,50 (#): s;=125.2+ 5 =

0,50-9
=250+10=35 (#); 85=125-3+ —o— =375+2,25=600=60 ().

60. T=2.3,142 ‘/ I’L‘I’ =6,284 . 1/ 0,1019=6,284 -0,3192~2,006~

’

=~2,01 (cex). 61. 5,1 Mu. Yucno 101 325 npempapHTeNbHO OKPYIJisieM IO
TPeX 3Hayawux uudp (Tperbsi — 3anacHasi): 101 325 #/m2=101 000 #/m2.
PH 0,82-1,20 0,984 -

62, N= —; N = = .
y 24-3600 8.64.10" 20,000011 K.rM/CGIC
1 1 1 1 N

63— = — o — 4 — = = 0,894; :
R =27+ 35T 13 =070+0286:+0,238= 0,894, R~1,1 o

64. F=mRw?=5,00-2,0-8,62= 10,0 - 74,0=740 (1) =0,74 (xn).

5,0-2,0
65 P-AO=F-0B;50-20=F -7,0;F === w143 (xI) ~14 (xI).

MMpoBepka: P. 40=5,0-2,0=10;
F:0B=14-7,0=98.

Mpu coxpanenun 3anacuofi UHPPH PaBEHCTBO MOMEHTOB MOATBEPXKs
naetcs ¢ OoJbllefi TOYHOCTBLIO 1,43 - 7,0=10,(_)1 ~10. 66. =14 cex,

67. 1,38; 2,389; 0,797; 0,2865; 1,54, 3,8; 3,439; 5,813.68. 3, 4; 206; 5-1103;

0,110; 0,0026; 2,004-105 1,011.- 69. 50-10%4 70. 0.0416=05 %70 ;

_ ot -
Ig 0,0416= ——— Ig 05 26191= ———16990; —13809=-0,3010X
¢ 1,3809-5570 o
X G570 1= Tos010 29550 (nen).
71, Ne | Yraw ‘ sin | cos « I tg a |
1 2° 1003 | 1,0 0,03
2 122 1021 {098 | 021
3 28° 0,47 | 0,88 | 0,53
4 49° 10,75 1066 | 1,2
5 76° | 0,97 | 0,24 —
6 ‘ 87° | 1,0 | 0,05 —
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73,

Ne Isln [ « cos a - 4 | tg o I [
1 |o064| 4° | 0,081 | 85° | 0,18 | 10°
2 1027 | 16° 0,213 | 78° | 0,75 | 37°
3 (048 |29° | 037 | 68 |1,38 |54°
4 10,51 |31° 0,52 59° | 2,5 68°
5 10973|77° | 071 | 45° |37 |75°
6 |099 | 82° 0,998 4 |45 77°

74. Monpaska =—10 I'. 75. +1,4 2. 76. +0,05 2; na. 77. +0,25 a.
78. A==+0,32 6; 6=*32%; 8;==%5%. 79, 115 (+4) s. 80. P=
=120.6,0.0,83=597,6~600 s7; Bepuo. 81. 1) Ilo 1 cm; 2) no 1 ma.

82. 44 mm; 278 mm; 4 cm; 28 cm; 1 — BepHasn, 1 — comHHTeNbHAS; 2 —
BepHble, | — comHuTeNbHAs; | — BepHas; 2 — BepHhle; ANHHHBIA Ac‘}ep-

JKeHb HM3MepeH TouHee = B 6 pas. 83. Biopofi, Tak Kak 8=

V ’
6 o6paTHo nponopuuoHanbHa o6bvemy V npu AV=censt. 84. 0,1 mm.
85. 0,02 mm. 86. 20,6 mm. 87. 6 u 8 — BepHble; 6, 4 U 2 — COMHHTENb-
Hble, uuppa 5 Mano HagekHa. 88. A=+0,1 a; mnompaska =-0,1 a.
89. A=p,—p,, TOe py H p; — pe3yjbTaThl H3MepeHHs: p;, €CJH He no-
CTy4aTb H pp, €CJH TOCTy4aTb, caydaiiHo%. 90. Yka3aTeneM y MeH3YpKH
H MaHOMeTpa SIB/ISETCS YPOBEHb JKHIKOCTH, KOTOPbIi MO OTHOLICHHIO
K IIKaje AOJXKeH NaTh NMPsSMOM yroJ; NpH HaKJOHE 3TO He moJy4yaercs.
IIpn Hak/IOHe  3JMEKTPOCYETYHKA — HEYPABHOBEILIEHHOCTb  MeXaHH3Ma.
91. AMnmepMeTp ycTaHOBJIeH BEPTHKa/JbHO, a HYXKHO FOPH3OHTAJbHO; CHC-
TeMaTtHueckuit. 92, Munyc, 93. Urto6bl o0caabuTh B3aMMHOE BJIHAHHE
MarHUTHbIX nosiell 94. MeTton InHHaMoMeTpa XyXe, TaK Kak KoJsebGaHud
yKasaTtessi NPHUBOAST K HeONpene/eHHOCTH OTCYeTa.

% [ el o[ ¢ a ¢

00,5'1|2|5|10

A ]025 0,5 1 2,5 5

96. 0,2 cex; 1 mun; nns yMeHblIeHHs OWHMOKM OT napannaxca. 97. Ha
CTa/IbHBIX TOYHEe MOXHO HAHECTH IKajy; [Js YMeHbLIEHHs OWMNGKH OT
napassakca 98. Toactoii (ot mapasanakca). 99. A= nosoBuHE YYBCT-
BHTEJBLHOCTH 8ecoB, Ju6c 0,5 e, eciM u3MepsiTh € TOUHOCTbIO IO IpaM-
MoB. 100. a) A,==+5 I'; B) A;==25 I'. 101. 8371 om; Jla, Tak Kak
AR=0,002. 102. 756 (+4,5) mm pr. e¢r. (ecn¥ He BBOAHTH MOMPABOK).

(209 A) + (£°1—AF)  £55—1%

103, = 5 =" (MCKJIIOYeHa MOTPelHOCTD
Af° OT HHePTHOCTH TepMOMeTpa — 3ama3fblBaHHs B MOKa3aHHAX).

my+Am mpp-—Am
104. m= (—LH——Q(\"’;—) (norpeuHocTH Am OT HeypaBHOBeELIEH-

HOCTH BeCOB KoMmencupylwortcs no 3unaky). [Ipsmoe. 105. C nByms —
4,0 cm. 106. 1) Ha; 2) wer. 107. 0,75 a (MeHblle OTHOCHTeNbHasds moO-
rpemHoctb). 108. 9 ¢u® (noteps TOYHOCTH); 3aMEHHTb JllaHHOE TeJIO Ha
Teno  GoJbllero  o6bema 109. [Ha; desuauamue. 110. [a,
111, 7,25 (£0,75) cm. 112. 9,2 (£0,7) I. 113. 1) 9 <C< 11; 90 <R<
< 110; 2) C=10 (x1) mxp; R=100 (£10) xom; 3) C=10 mxe;
R=100 xom=1,0.10? xom. 114. 74 (£5) Jun/cm.
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