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eab padoThI: U3YYUTH MOPSAOK OIICHKH MOTPENTHOCTEH TPH MPSMBIX U
KOCBEHHBIX U3MEPEHUAX (PU3HMUECKUX BEITNYNH; O3HAKOMHUTHCS C YCTPOHCTBOM,
MIPUHITUIIOM JISHCTBHS MPOCTEUIINX U3MEPUTEIBHBIX IPUOOPOB U ONPEACIUTh
00BEM 3aJIaHHOTO Tea.

ITpuGopbl 1 NPUHAAIEKHOCTH: IITAHTCHIIUPKY/Ib, MUKPOMET], HCCIIC-

AyeMoe TeJo.

DJIeMEHTbI TEOPUH

1. OcHOBHbBIE IOHATHS

HN3mepenue ¢puznyeckod BeJUYMHBI — MPOLECC CPABHEHUS U3MEpsicC-
MOM BEJMYMHBI C IOMOILIBIO TEXHUUYECKUX CPEACTB C OJHOPOJHOM €11 BeInYu-
HOM, YCJIOBHO IIPUHSTOMN 3a €JUHHULLY.

Paznuyarot npsiMple 1 KOCBEHHBIE U3MEPEHUS.

IIpsiMmbIM M3MepeHMeM Ha3bIBalOT U3MEPEHHUE, TPU KOTOPOM HCKOMOE
3HAYEHUE BEJIMYMHBI HAXOIAT HEMOCPEICTBEHHO U3 IaHHBIX OIbITA.

KocBeHHBIM M3MepeHHeM Ha3bIBaIOT U3MEPEHUE, IIPU KOTOPOM HCKO-
MO€ 3Ha4€HHE BETMYMHBI HAXOSIT HA OCHOBAHUH U3BECTHOM (DYHKIIMOHATBLHON
3aBUCUMOCTH MEXJy HEU M BEIMYMHAMHU, SBISIOLIUMUCS pe3yJIbTaTaMU IIpsi-
MBIX U3MEPECHUMU.

IHorpemrHoCcTH M3MEPEHHS €CTh BEJIMYNHA OTKJIIOHEHUS pPe3ybTara us3-
MEPEHUN OT MCTHMHHOIO (IeCTBUTEJbHOI0) 3HAYCHUS H3MEPSIEMOU BEIU-
yuHbl. [IpUuyMHaAMU 3TOTO OTKJIOHEHHS MOTYT SIBISITBCS KaK OCOOEHHOCTH
YCTPOICTBA U3MEPUTENBHBIX MPUOOPOB U METOJUKU MPOBEICHUS U3MEPECHHUIA,
TaK U ciydaiinbie (akTophl. [103TOMYy MOrpeIHOCTE MOXKET COJIepKATh CUCTE-
MAaTHUYECKYIO U CIIyYalHYI0 COCTABISIOLIME.

CucremaTu4yeckasi NOrPelIHOCTh — MOTPENIHOCTb, COXPAHSIONIAS MO-
CTOSIHHO€ 3HAYEHUE W 3HAK WJIM MEHSIOMIASACS 110 U3BECTHOMY 3aKOHY IIPH I10-
BTOPHBIX M3MEPEHUAX OJHOM U TOM K€ BEIUYMHBI B OJJMHAKOBBIX YCIIOBHSIX.
CucremaTnyeckasi OTPEIIHOCTh MOXKET ObITh MHCTPYMEHTAIBLHON U METOAU-
YECKOMU.

CayvaiiHasi IOTPeIIHOCTh — MOTPEIIHOCTh, BO3HHUKAOIIAS MPH IO-
BTOPHBIX U3MEPEHUSIX OJHOW M TOW K€ BEIIMUUHBI B OJJUHAKOBBIX YCIOBHUSX U

UMeronIas ciaydaiiHbie (HempeackazyeMble) 3HaUCHUS.



I'pyOble morpemHocT («IMpoOMaxm») — OTKIIOHEHHUs, KOTOPBIE CyIlle-
CTBEHHO OTJIMYAIOTCA OT OKUIAEMBIX NPHU JAHHBIX YCJIOBHUSAX 3HAYEHHUU I10-
IPELIHOCTH.

B cBs3u ¢ HanMuKMeM MOTPEIIHOCTH Pe3yIbTaT U3MEpPEHUs HE0OX0IUMO

YKa3bIBaATb B BHAC HWHTCPBAJa 3HAYCHUM PI3MCp$I€MOI>i BCJINYHNHBI OT

(X - AX) 10 (Xﬂeﬁm + AX), Ha3bIBAEMOI'0 J0BEPUTEIbHBbIM HHTEPBAJIOM.

TieicTB
OOGBIYHO pe3yabTaT 3aIUCHIBAIOT B BUJIC
X=X ior TAX, (1)
TA€ Xjeitcrs — I[GI‘/'ICTBI/ITeJIBHOQ 3HA4YCHHUC (1)1/131/1‘1601(0171 BCJIIMYUHBI.

JeiicTBUTEIbHOE 3HAYEHHE X (bu3HUecKol BEIMYUHbI €CTh €€ 3Ha-

JIeHCTB
YCHHUC, HaﬁHGHHOG SKCIICPUMCHTAJIIBHBIM IIYTCM W MAKCHUMAJIbHO HpI/I6J'II/I}KeH-
HOC K HICTUHHOMY 3HAYCHMUIO. B kauectBe }IGI‘/JICTBI/ITGJII)HOFO SHAYCHUSA MOXKET

OBITh MCII0JIH30BAHO CpCaHEeC apI/I(bMeTI/I‘{€CKOC OTIACJIBHBIX 3aMCPOB

n
2%
i1
)

Xueﬁcrs = <X> =-

(@)

n
rjae Xi — pe3yiabTar I-ro 3aMepa BCJIMYHUHBI X, N — YHUCJI0 3aMECpPOB.

AOCOJIOTHASI OTPEMIHOCTh AX — MOTPEIIHOCTh, BEIPaXKCHHAsI B €/1-
HULIAX U3MEPSIEMOIN BEINYMHBI, XapaKTePHU3yeT MHUPHUHY JOBEPUTEIBHOTO MH-
TepBaja.

JloBEpUTENBHBIN HHTEPBAJ UCTIOIb3YETCS /I COOCTABIEHUS PE3YIIbTa-
TOB U3MEPEHUS PU3NUECKON BEJTMUYHUHBI B PA3IMYHBIX YKCIIEPUMEHTAX MITH IKC-
NEPUMEHTAJIBHOTO U TCOPETHUECKOTO 3HAUYCHUH (PU3MUecKOW BeMMYHMHBI. Pe-
3yJbTaThl CYUTAKOTCS COBIAIAIOIINMU, €CJIU IOBEPUTEIIbHBIE MHTEPBAJIbI IEepe-
CEKaIOTCH.

AOGCOIOTHAS TTOTPENTHOCTh HE MOXET OBITh UCIIOJIb30BaHa ISl CpaBHE-
HUSL TOYHOCTU U3MEPEHUs Pa3TUYHBIX (U3UYECKUX BenWuuH. [ 9ToM menu

HCIIOJIB3YIOT OTHOCHUTCIIBHYIO ITIOI'PCIIHOCTD.

OTHOCHTEIbHAS OTPEIIHOCTDh — ITOIPEIIHOCTD, BEIPAKEHHASI OTHOLLIE-
HUEM a0COJIFOTHOM MOTPENTHOCTH K IEMCTBUTEIHOMY 3HAUEHUIO U3MEPSIEMOI

BCIIMYNHBI



_ X
(x)

[Ipu mpoBeaeHnH GOJIBLIOrO YUCIAa 3aMEPOB HEKOTOPBIE 3HAUEHUS MOTYT

8 (3)

HE TonaaaTh B JOBEPUTEIbHBIM UHTEPBAJ, a MPU MAJIOM YHUCJIE 3aMEPOB Jaxe
HMCTUHHOE 3HaU€HUE MOXET OKa3aThCs 3a ero npeaenamu. [loatomy s qose-
PUTEJIBHOIO UHTEPBaJIa HEOOXOIMMO YKa3bIBaTh COOTBETCTBYIOLIYIO €EMY JTOBE-

PUTEIBHYIO BEPOATHOCTb.

JloBepuTenbHas BEPOATHOCTh — OTHOILICHUE YMUCIA PE3YJbTAaTOB OT-
JEJIbHBIX 3aMEpOB, 3HAUYCHUSI KOTOPBIX IONAJa0T B HEKOTOPBIN JHANa30H 3HA-
YeHUI n3MepseMOol BEIMYMHBI, K O0IIeMY (JIOCTaTOYHO OOJBIIOMY) YHUCITY
IIPOBEACHHBIX 3aMEPOB, T. €. JOJIS Pe3yJbTaTOB, COOTBETCTBYIOIIUX HEKOTO-
pOMy auana3oHy 3HaYE€HUU U3MEPSEMOM BEJIIMUYMHBI,

m

PZN) (4)

rae M — YMCJIO 3aMEPOB BEIIMYMHBI X, 3HAYCHUSI KOTOPBIX HAXOAATCSI BHYTPH
JOBCPUTCIILHOI'O MHTCPBAJIA, N — 06H_I€€ YUCJIO MMPOBCACHHBIX 3aMCPOB BCJINU-
YUHBI X.

Omna nokaspIBacT BCPOSATHOCTH TOT'O, UTO CPCAHCC 3HAYCHUC <X> oTian4a-

€TCs OT HCTUHHOTO 3HaUeHus He Ooitee ueM Ha AX. B 00BIYHBIX DKCIIEPUMEHTAX
OILICHKY MOTPEUTHOCTH MPOBOISAT MpHU JoBepuTenbHOM BeposaTHocTu P = 0,95, a

B 0c000 OTBETCTBEHHBIX cirydasx — npu P = 0,99.

Koxdpdpunuenr Crbroaenra — kod3hPUIMEHT, YIUTHIBAIONIUA H3MEHE-

HUC HIMPHHBI JOBCPUTCIBHOTI'O HMHTCPBAJIA IIPU HCIIOJIb30BAHHHN KOHCYHOI'O

4quciia IMIPpOBCACHHBIX 3aMCPOB HSMGPHGMOﬁ BCJIMYHNHEI.

2. ITopsigok pacyeTa NOrPeIHOCTH NMPHU NPSAMBIX U3MEPEHHUAX

usnyeckoil BeTMYUHbBI

1. IIpoBeneHue 3aMepoOB BETUYUHBI X. Pe3ysIbTaThl H3MEpPEHU, TOJTyYEH-
HBIC TPY BHITIOJTHEHUN OTIBITA, 3aHOCATCS B TAOIHUITY.

2. Uckimrouenne «mpomMaxoB». BBeneHne MOmpaBoOK HA W3BECTHYIO TIO-
CTOSIHHYIO CUCTEMATHYECKYIO MOTPEIIHOCTD (HapuMep, CMEIIEHUE Kbl U3-

MEpHUTEIBLHOI0 MPUOOpPa C HYJIEBOT'O MOJIOKEHHUSA).



3. 3anosiHeHHEe TaOJIULBI CKOPPEKTUPOBAHHBIX PE3YJIbTATOB U3MEPEHUIM

BCJIIMYUHBI X.

4. PacdeT NEHCTBUTENBHOTO (CPEIHET0) 3HAUCHUS <X> no ¢popmyie (2).

5. Pacder oTKJIOHEHHUs pe3yNbTarta Xi I-ro 3aMepa OT CpETHETO 3HAYCHUS

<X> no Qopmyie AX =X —<X>. [Ipy 5TOM NOJKHO BBINOJHATHCS YCIOBUE

Zn:AXi ~0.
i=1

6. OueHka cucTeMaTHYeCKON MOrPeuIHOCTH

C
A, =k—, 5
C 2 ()

C — 1eHa JIeJIeHUsl U3MEPUTENBHOTO prubdopa, K — koadduituent, onpenesse-

MBI BBIOpaHHOW JOBEPUTEILHON BEPOATHOCTHIO P cornacHo Tabnure:

P 0,9 0,95 0,99
k 0,95 1,1 1,4

B nma6opaTopHom npakTtukyme Beioupaercs P = 0,95.

7. O1ieHKa CIIy4aitHOM COCTaBJISAIONICH CPEIHEKBAAPATUUYHOTO OTKIIOHE-

HU

n

;(Xi _<X>)2 iZ:,(AXi )2
%N\ oy (o) ©

8. Onpenenenne kodhduimenta CTeroneHTa tc O TaOIUIIE UCXOAS U3

KOJIMYECTBa N MPOBEAEHHBIX 3aMEPOB U IOBEPUTEIbHON BeposiTHOCTHU P:

P
n 09 0,95 0,99
2 6.31 12.7 63.7
3 2.92 430 9,92
4 235 3.18 584
5 213 278 4,60
10 1,83 2.26 3.35
o 1,64 1,96 258

9. OneHka ciry4aitHOM TOTrPENTHOCTH 10 hopMmyIie
A, =t oc,. @)



10. O1enka noJIHOM MOTPEIIHOCTH PE3yJIbTaTa U3MEPEHMSI BEIMUUHBI X:

AX = A2+ A% (8)

11. PacyeT OTHOCUTENIHON NOTPEIIHOCTY BETUYUHBI X:

5 - X 9)
(%)
12. 3anuch pe3ynabTaTa NpPSIMOro U3MEPEHUS:
x=(X)*AX, 8,=..% P=.. (10)

X

3. [lopsiok pacyeTa NOrpPeIHOCTH MPU KOCBEHHBIX

U3MepeHUAX (PU3MYECKO BeTMYUHbI

1. Pacuer CPCAHCTO 3HAYCHUA MCKOMOM BEIWYUHEI A. I[JISI pacucTra uc-

NoJIb3yeTCsl (popMyJia U3 ONMUCAHUS METOa U3MEPCHUS |

(A= 1 ((X), (5}, om0 B..0), ()
rae <X>, (y) , ...— CpelHue 3HaYeHHs aprymeHToB pyukuuu A(X, Y, ...), momy-
YEHHBIC TIPU MPSIMBIX U3MEPEHUSX; O, 3 — MOCTOSIHHBIC KOY(PDUIIMECHTHI.

2. PacueT abCOMIOTHOM NOTPEIIHOCTH BETUYNHBI A:

2 2
sa= | B (ar| DA () (12)
OX x=(x) oy y=(y)
OA OA
rae a—, 8_ — YaCTHBIE NMPOU3BOIHBIC QYHKIMH A TI0 X U Y; AX, Ay — MOJIHBIC
X oy

HOTPEIIHOCTH apryMeHTOB (YHKIHH A, pacCuuTaHHbIC 110 hopmyiie (8).
3. PacdeT oTHOCHTENIBPHOM MOTPEITHOCTH BETUYUHBI A
AA

ok

Eciu dynkuus A umeer Bug A= X" yB , T1I€ X, Y — BEJIMYUHBI,

O, = (13)

MOJIYYCHHBIE TIPSIMBIMHU U3MEPEHUSIMU; O, 3 — TOCTOSTHHBIE KO3 DUIIUEHTHI,

TO IIOI'pCIIHOCTH PACCUUTBIBAIOTCA TaK:

BA:\/(a-SX)2+(B-6y)2, w0
AA=35,(A),




rae 6,8, — OTHOCHTENBHBIE IOTPEMIHOCTH apryMeHToB pynkumu A4(X, Y), pac-

cuuTaHHeie 1o Gopmyie (9).
4. 3anuch pe3yibTata KOCBEHHOTO N3MEPEHHS :

A=(A)£AA  §,=..%, P=.. (15)

4. TlpaBWiia 3allUCH ¥ BHIYMCJICHUH

Bce mudps! B 3anucu yucia, KpoMe HyJed B JIEBBIX pa3psijiax, Ha3bIBa-
1oTca 3Havamumu. Hanpumep, uucna 0,035; 3,5; 3,5-10% 0,35 umeror no ase

3Havame 1mudpsel. [Ipyn 3amucu pe3yabTaToB U3MEPEHHH HEOOXOIUMO JCH-
CTBOBATH IO CIEAYIOLIUM TPABUIIAM.

1. Bennuuny (uudpy) abComOTHON NOTPEIHOCTH OKPYTJISIOT 10 JABYX
3HaYaImuXx uudp.

2. YnucneHHOE 3HAUYCHHE Pe3ysIbTaTa U3MEPCHUS JIOJDKHO OKaHYMBATHCS
PO TOTO e pa3pssia, YTO U 3HAUYCHUE TTOTPEITHOCTH.

3. Hynb 3amuchIBaloT Tak ke, Kak ¥ JApyrue mudpbl B MOCIEIHEM pa3-
psze.

4. Bce pe3ynbTaThl U3MEPEHH, B TOM YHCIIe U MOBTOPSIONINECS, 3aHO-
CATCS B TAOJIHILY.

5. [Ipu BeIUMCIEHUSAX BCE YUCIA OKPYTISIOT TakK, YTOOBI MJIAAIIUNA pa3-
P JIF000T0 Yrciia OB TeM Ke, UTO U TTOCIICIHHUMN pa3ps1 yuciia ¢ HanboIbInei
a0COJIFOTHOM MOTPEITHOCTHIO.

6. OKpyTIAIOT MOTPEITHOCTH MPEBAPUTEIHHO B CTOPOHY 3aBBIIICHUSI.

IIpumeyanne. Borancnenus, nponu3BeeHHbIE ¢ OOJIBIITUM YHUCIOM J1ECs-
TUYHBIX 3HAKOB, YEM ITO HEOOXOAMMO, CO3/AI0T JIOKHOE BIIEUATICHUE O OOJIb-
IO TOYHOCTH W3MepeHHid. TOYHOCTH 0OpabOTKM YHMCIOBOIO MaTepHuaa
JI0JKHA OBITH COTJIacoBaHa C TOYHOCTHIO M3MEpeHUi. [t 3TOTO cnenyeT npu-
JIEP>KUBAThCS TpaBUJIA: OMIMOKA, TMOTYYaromIascsi B IMPOIECCE BBIYHCICHUM,
JI0JKHA OBITh TPUMEPHO HA MOPSIOK MEHBIIIE CYMMapPHOH MOTPEITHOCTH U3MeE-
pennil. KpoMe TOro, mpu BBIUHCIEHUAX CIyYalHBIX MOTPEIIHOCTEN CPEAHIOIO
KBQIPaTUYHYIO TOTPEITHOCTh OMPEEISIIOT C OJTHOM 3Havamen nudpoi, ecnu
oHa Ooimbmie 3, W C AByMS 3HAYANIUMU HOH(PPAMH, €CIU TepBas U3 HHUX

Menblie 4. Hanpumep, 2,357 okpyrastor 1o 2,36, a 2,415 — no 2,4.



5. OdopmiieHue oTueTa

Otyer o nabopaTopHON pabOTEe BBIMOIHACTCS HA OTACJIBHBIX JIMCTAX,
CKpEIUIEHHBIX Mexy co0oil. Ha mepBoii cTpanuiie ohopmiiseTcss TUTYIbHBINA

JIUCT.

Munucmepcmeo nayku u vicuie2o oopazosanus Poccutickou @edepayuu
Psazanckuii cocyoapcmeennwiii paouomexnuueckuii
yHugepcumem umenu B.D. Ymkuna

Kagheopa Oud D

Jlabopamopnas paboma Ne 1-1
«H3yuenue uzsmepumenvrvix npubopos. Oyenka nozpewHocmeu
usMepenuti puzuuecKux eeaUyUH »

Buoinoanun cm. ep. 010
Heanos U.U.

LIposepun ooyenm
Ilempos I1.11.

Pazanws 2020

OcHoBHBIE TpeOOBaHUS K 0OPMIICHUIO OTYETA.

1. Otuer noKEeH 0TOOpaKaTh BCIO MPOJICIIAHHYIO pabOTy: YEPTEKH, Ta0-
JUIBI 3aMEPOB, PACUETHI, OLIEHKY MOTPENTHOCTH, TpaduKH, aHAIU3 Pe3yIbTa-
TOB, BBIBOJIBI.

2. 3anucH TOJDKHBI OBITh IO BOBMOKHOCTH KPATKHUMH U B TO KE BpPEeMs
MOHATHBIMHA JIIOOOMY JOCTAaTOYHO KBAJIU(PUIIMPOBAHHOMY UWTATENIO, a HE
TOJBKO aBTODY.

3. I'paduku pasmepom He meree 150x150 MM BBITIONHSIIOTCS KapaHa-
II0M JTMO00 Ha MUJUTUMETPOBOI Oymare, 100 Ha TETPAJHBIX JINCTaX B KIETKY.

4. Yeprexu, rpaduku, TaOIUIBI CHAOXKAIOTCA 3arojlOBKAaMHU WU
MOJITUCSMH C pacIupPOBKON 0003HAYCHUIA.

N3y4yenune n3mepurebHbIX NIPUOOPOB

Honuycom Ha3piBaeTcsi BCIIOMOTraTeNbHas IIKajla, ¢ MOMOIIBK KOTOPOH
MPOU3BOMAT OTCYUET JOJIEH JeIeHN OCHOBHOM IIKAJIBbl U3MEPUTEIHHBIX TPUOO-

poB. CyllleCTBYIOT HOHHYCHI JIMHEWHbIC, CHUPAJIbHbIC, YTIIOMEPHBbIE (YTJIOBBIE)



u apyrue. llpyHuun noaydyeHus BCEX HOHUYCOB OJWHAKOB. PaccMoTpuM Ju-
HEWHBI HOHUYC. DTO JIONOJHUTENbHAS JIMHENKA, CKOJIB3S111asl BAOJIb OCHOBHOM
mKkasbl. [lycTe yncno aeneHnii HOHMYCHOM 1IKajbl OyJeT N, JUIMHA OJTHOTO €€
JeJIeHus Y, JJIMHA HAUMEHBIIETO JIeJIEHUs: OCHOBHOM 1mKkaibl X. Ecau Oyner BbI-

MOJTHATHCS COOTHOIIICHUE ny:(n il)x, TO 3TH JIBE JIMHEWKU 00pa3yloT HO-
HUYyC. B ciyuae BBITOJIHEHHS YCIOBHS NY :(n —1)x UMeEeM HOHHYC TIEpBOTO

poaa wiu npssMou. PazHocTh
X
X—y=— (16)
n
HAa3bIBACTCS MOYHOCMbIO HOHUYCA.

PaccMoTpuMm mporecc M3MepeHHsT € MOMOIIBIO JIMHEHHOTO HOHHWYca
(puc. 1).

Honnyc
O k»‘—<—y X
| LI e
T T T T T T T T T T ) OcHoBHas
m m+l m+i JTuHelka
A | A B
Puc. 1

[Tycts | — u3mepsiemblit orpe3ok. COBMECTHM €ro Ha4ajao ¢ HYJEBBIM Jie-

JICHUEM OCHOBHOM IKAJIbI, 1 IIYCTh IIPHU 3TOM €TI0 KOHEIl OKAXXETCs MEXAYy M-M

u (M+1)-M genenusmu 3Toi mkanel. Torma | =mxX+A, rae A — HeM3BeCTHAs
noka j0is (M+1)-ro gemeHuss OCHOBHOM IIIKAJIbI, OpenessieMas ¢ TOMOIIIBIO
HoHMyca. COBMeCTUM ¢ KOHIIOM oTpe3ka | Hyb HoHmyca. Tak Kak JeJIeHus HO-
HUyca HE paBHBI JICJIICHUSM OCHOBHOW IIKaJbl, TO O0S3aTEJIFHO Ha HEM
HaWJeTCs Takoe JelieHre K, KoTopoe COBIMaaaeT ¢ KakuM-To (M+i)-M JaejaecHuEM
OCHOBHOM mKaJel. M3 puc. 1 BuaHO, uT0 paccrosare AB mexay m-m u (M+i)-
M JICJICHUSIMU OCHOBHOM IIIKAJTBI BBIPAKASTCS Yepe3 JCIICHUsT HOHUYCa, TO €CTh

AB=ky+A. a7

[ToncraBuB crona Yy u3 paBerctsa (16), momydanm

AB:k”—_1x+A=kx+(A—5xj, (18)
n n



rie k — nenoe uncio.

Tak kak kK <n,to —X < X . Benuuuna A Takxke MeHbIIIE X, HO TIOCKOJIBKY
n

k

AB conep)KHT 1e10e YMCIIo IeIeHu X (cM. puc. 1), To pa3Hocth | A— —X | B
n

opmyie (18) momkna ObiTh paBHa 0. Orcroma A = kf. Takum oOpa3zom,
pMy. p p
n

OJINHA OTPE3Ka

I:mx+k§. (19)

DTO 3HAYUT, YTO JJIMHA OTPE3Ka, U3MEPSIEMOro C IMOMOIILI0 HOHHYCA,
paBHA YHUCY MLEJbIX JEJEeHUA OCHOBHOM IIKajbl IJIIOC TOYHOCTh HOHUYCA,
YMHOKEHHas Ha HOMEp JIeJIEHNUsSI HOHUYCa, COBIAJIAIOIIETO C HEKOTOPBIM JIeJIe-
HUEM OCHOBHOU WIKaJbl. [locpewinocms HOHUYCA PABHA NOJIOBUHE €20 MOYHO-
cmu.

llImaneenyupxyns CIYXKAT IS JIMHEHHBIX MU3MEPEHUM, HE TPeOyOImmX
BBICOKOW TOYHOCTH. OTCUETHBIMHU MPUCIIOCOOJICHUSAMH Y BCEX KOHCTPYKIIUH
IITAHT€HUHCTPYMEHTOB CIIY’KaT IIKaja IITAaHTY U JINHEWHbIM HOHUYC. Llena ne-
JICHUS! OCHOBHOM IIKaJIbI IITAHTU OOBIYHO paBHA OJJHOMY MHJITUMETPY, @ HOHU-
yCBI 00BIYHO UMEIOT TOYHOCTh oTcuera 0,1; 0,05; 0,02 mm.

Honunyc yxpemnieH B MOABMKHOM pamMKe (MJIM HaHECEH Ha Hee), CKOJIb3s-
el BJI0JIb OCHOBHOM IIKaJIbI INTAHTH. [I[py HyJIEBOM NMOKa3aHWKM MHCTPYMEHTA
HYJIb HOHMYCa COBIIA/IAET C HYJIEBBIM IITPUXOM OCHOBHOM IIKajbl. [Tpu nzme-
PEHUU JIeTaay MOABUKHAS paMKa | ¢ HOHUYCOM CMEIIAETCs U IETalb 3aKuMa-
eTcsl ryOKaMu 2 MTaHTeHIUPKYs (puc. 2).

3 5 1 4

Puc. 2
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CymecTByeT HECKOJIBKO BUIOB IITAHT€HUMPKYJIeH. OHU pa3inu4aroTCs TU-
MIOM U KOJIMYECTBOM U3MEPUTEIBHBIX I'yOOK, NIJIMHOM IITAHT U, TUTIOM HOHUYCOB
WJIM HaJIMYUEM BCIIOMOTATENIbHBIX JAeTaned. [Ipn Hannuum y mraHreHupKyias
BEPXHHX 3 ¥ HIXKHUX 2 U3MEPUTENbHBIX IT'yOOK €ro MOKHO MPUMEHSTh IS U3-
MEpEHHUsI KaK BHYTPEHHUX, TAK U BHEIIHUX pa3MepoB. HacTo MTAHTEHIIUPKYJIb
cHaOXkaeTcs JIMHEeUKOU 4, ciryxaliei Ay uaMepenus riayouH. Bunt 5 cinyxur
JUISL 3aKPETUIEHUS. PAMKH IIPU U3MEPEHUSIX.

Jlis1 60s1€€ TOUHBIX U3MEPEHUN IPUMEHSIOT MUKPOMEMPUYECKUE UHCD) -
menmul. OHU OBIBAIOT HECKOJIBKUX THUIIOB: MUKPOMETP JJIsl HAPYKHBIX U3Mepe-
HUM, MUKPOMETPUYECKUH IITyOMHOMEDP U MUKPOMETpUYECKUN HyTpomep. Muk-
POMETp JJIsl HAPYKHBIX U3MEPEHHUI OOBIYHO MpeCTaBIseT cO00M MeTanye-
CKYyI0 KOOy 5 ¢ IMIMHAPOM 6, Ha KOHIIaX KOTOPON HAaXOIATCS HENOIBHKHBIN
ymop (msATKa) 2 ¥ MOJIBIA CTEPKEHD 3, B KOTOPBI BBUHUEH MUKPOMETPUICCKHIA
BUHT (puc. 3).

2 3

rr

[ N
0

25
20
15
[10

/HIW H|IH\‘

Puc. 3

[Ipu u3mepeHun npeaMer 3aKUMAETCs MEXKIY YHOpOM 2 U MOABUKHBIM
KOHIIOM CcTepkHS 3. MUKPOBUHT BpalaioT TPEIOTKOM 4, pu ATOM Kopiyc Oa-
pabana 1 mepemeraercs MOCTyNAaTEIbHO OTHOCUTENBHO MIIKUHIpa 6. OTCcueT
BEJIETCS 0 TOPU3OHTAIIBHOM IIKaJle, HAHECEHHOW HAa LWJIMHJIP 6, U 1O IIKaJe
Oapabana. ["'opru3oHTaIBHAS MIKaJIa IPEICTABISAET COOO0M TBOMHYIO MIKAIY C Ie-
Hoit nenenus 0,5 MM, HaHECEHHYIO Ha 00€ CTOPOHBI TPOOJIBHON YEPTHI TAKUM
o0pa3oM, 4TO BEpXHsIS IIKaJla CIIBUHYTa OTHOCUTEIIBHO HIDKHEW Ha MOJIOBUHY
JETICHHUS.

Ilena menmenus nikanel OapabaHa MOKET OBITh YCTAaHOBJICHA CIIEAYIOITUM
o0pa3oM: MyCTh YHCIIO JCICHU KPYyTroBOil mKainel Oapadbana N = 50, a mar Muk-
poBuHTa h = 0,5 MM. B 3TOM citydae o JHOMY ITOJIHOMY 000pOTY MHKPOBHHTA (2
cienoBaTeNbHO, U OapabaHa) COOTBETCTBYET JIMHEMHOE MEpeMEIleHHE Kpast
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Oapabana u crepxHs 3 Ha 0,5 MM, T. €. tuHetiHoMy nepemewienuro I mm coom-
semcmeyom 2 obopoma bapabana. 3HAUUT, 1IeHA JEICHUS KPYTOBOU MIKaJIbI

a= h =0,01 mm.
n

OTcueTr npou3BOAUTCS CIELYIOIIKUM 00pa3oM: IO IIKaJle CTEPKHSA OTCUHU-
TBIBACTCSI pPa3Mep U3MEPSIEMOr0 IIpeaMeTa ¢ TOYHOCTHIO 10 0,5 MM. CoTsle 1osn
MUJUIMMETPA OTCUUTHIBAIOTCSA MO KPyroBoH mikane 0apadbana. [lomydyeHnnsle pe-
3yJbTaThl CKJIaAbIBatOTCS. [IopsA0K OTCUEeTa OJUHAKOB ISl BCEX MUKPOMETPH-
4yeckuX MHCTpYMeHTOB. Ha puc. 3 nzo0pakeHo 1t mpuMepa MosoxeHue odapa-
0aHa, cooTBeTCTBYMOIIEE JUIMHE 3,67 MM. Ha ckoOe MukpomeTpa 0ObIYHO yKa-
3bIBAtOTCA Mpenesnbl uamepenus: 0-25 mm, 0-50 MM u T. 1.

[Ipexxne yeM OPUCTYNUTh K HU3MEPEHHUSIM C TOMOIIBIO MHUKPOMETPA,
HY>KHO YO€IHUTHCS B TOM, YTO IPH JIOBEJIEHUU BUHTA JI0 yIIOpa C TOMOIIBIO Tpe-
IMIOTKH MOJTY4YaeTcs 1o 00erM IIKajiaM HyJeBor oTcueT. Heo0xoaumMo umeTs B
BUJY, YTO NIPABUJIBHBIN PE3yJIbTaT MOKHO IOJIYUYHTb JIUULL 6 TMOM CyYae, ecau

MiMQpﬂeMbUZﬂpedM€n13a$fMMa€WKﬂ(fﬂOMOMﬂﬂOlnpeuﬂﬂnKM

ITopsiI0K BBINOJHEHUS PadOThI

1. O3HakoMbTeCh C HU3MEPUTEIBHBIMU MHCTpyMeHTamH. Omnpenenure
LEHY JEJICHUS IIKAJIBl U HOHUYCa.

2. 3mepwte BoicoTy h 1 quametp d uccnemnyemoro tena (caenaTh Mo 5
3aMEepOB Ka)J0ro pa3Mepa IITaHTeHIUPKYJIEM, 3aTEM MUKPOMETPOM). JlaHHbIE
3aHECHUTE B TAOIMIIBI OTAEIBHO AJI U3MEPEHUN IMITAHTCHIUPKYJIEM U MHUKPO-
METPOM.

3. PaccumTaiiTe morpenrHoCcTy MPSAMBIX U3MEPEHUN BBICOTHI U THaMETpa
IIPU MCHOJIb30BAHUM IITAHTCHIUPKYJIS U MHUKPOMETpPA, 3aHOCS MPOMEKYTOU-
HBIC PE3yJIbTAThl B TAOJUITY. 3aIHUIINATE PE3YyIbTaThl IPSIMBIX H3MepeHui h u d
B cootBeTcTBUU C (10).

4. PaccuuTaiite 00beM UCCIEAYEMOTO Tella O Pe3yabTaTaM U3MEpPEeHHI
MITAHTCHIUPKYJIEM U MUKPOMETPOM TI0 (hopmyiie

2
v=T4 (20)
4
5. Onpenenure hopMyy Uil pacueTa OTHOCUTEILHONW MOTPEIIHOCTH B
cootBeTcTBHH ¢ popmynamu (14) u (20). Paccunraiite OTHOCHTEIIBHBIC H a0CO-
JFOTHBIC TOTPEITHOCTH JUIS TOJYYCHHBIX 3HAYCHUH OO0BEMOB HCCIICIYEeMOTO

TCJ1a.
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6. 3anuinTe OKOHYATENbHbBIE PE3YJIbTATHI 111 U3BMEPEHU 00beMa ¢ To-

MOIIBIO ITAHTCHIUPKYIISI U MUKpOMeTpa B cooTBeTcTBUM € (15). CpaBHUTE 1M0-

JIYYCHHBIC TaHHBIC.

Tabauua 3KCepuMeHTAJIbHBIX JAHHBIX

[ [ (=) [ (o), [ o [ (a-@). [ (o)
- MM MM MM MM
2
3
4
5
(). | Z(h =) | (0 ()" [ ()| Z(di=(d). | (e~

1. Yto Takoe IMOTPCHIHOCTD, a0COJIFOTHAS U OTHOCHUTENbHAS?

2. Uto Takoe cucTteMaTuuecKast u CquaﬁHaﬂ HOFpGHIHOCTI/I?

Bonpocs! A1 CAMOKOHTPOJISA

3. Kak onpenennTs TOUHOCTh HOHUYCA?

4. Kak onpenenuTh NOrpelIHOCTh HOHUYca?

5. UTo Takoe JoBEpUTEIbHASA BEPOATHOCTD U JOBEPUTEIIbHBIN HHTEPBAII?

6. 3auem HyxeH K03 unreHT CThrogeHTa?
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