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1 OBIIME NOJIOKEHUSA

1.1 Conepxkanue pacueTHO-rpaguIecKux pador

OnHoi U3 OCHOBHBIX 337a4 U3YUYCHUS TUCHUIIIUHBI « TOUHOCTH U3MEPUTEINb-
HBIX YCTPOHCTB» sBiIsieTCS (OPMHPOBAHUE MPAKTUYECKUX HABBIKOB IPOBEICHUS
CUHTE3a M3MEPUTENbHBIX IENel M0 TOYHOCTHBIM KPUTEPHUSIM M aHaIM3a TOYHOCTH
W3MEPUTEIHLHBIX MPUOOPOB U CHCTEM Ha 3Tare UX MPOSKTHPOBaHUs. Pemennio yka-
3aHHOI 3a/laud W MOCBAIIEHA JaHHAas pacueTHo-rpaduueckas padorta. B mpoiecce
BBITIOJTHEHHSI pa0OThI CTYACHT YIITyOJsieT TEOPEeTUUECKIE 3HAHUS U TOJTydaeT mpaK-
TUYECKHE HABBIKM B OOJACTH COCTABJICHHS MaTEMaTHYECKOTO OMHCAHUS HU3MEpHU-
TEJBHBIX IIETICH B CTATUYCCKOM PEKHME, MPOBEICHUS MX MMapaMETPUIECKOTO CHH-
Te3a M0 KPUTEPHUI0O MUHUMYMa TIOTPEITHOCTH MPUOIMKCHHS, BBISIBICHHS U pacueTra
OCHOBHBIX COCTAaBIIIONIMX MOTPEITHOCTEH HM3MEPUTENbHBIX IIeTeil, MpOBEICHUS
aHaiM3a TOYHOCTH MPUOOpa METOJlaMU MaKCUMyMa-MHUHUMYMa, BEPOSTHOCTHOTO
aHaJIKM3a, CUTYallHOHHOTO MOJICTMPOBAHUSI.

[IporpamMmoii  Kypca MpeayCMOTPEHO BBIMOJHEHHWE JBYX pacyeTHO-
rpaduueckux padoT, mepBasi U3 KOTOPBINA MOCBSIICHA aHATU3y TOYHOCTH H3MEpH-
TEJIHLHOTO YCTPOMCTBA, a BTOPAsi — CHHTE3Y U3MEPHUTEIILHOIO YCTPOMCTBA MO TOYHO-
CTHBIM ITapaMeTpam.

B HacTosmmx METOAMYECKHX yKa3aHHSIX MPEACTABICHBI JABAANATH IMATHh Ba-
PUAHTOB MHAMBHIYAIbHBIX 3aMaHuil. V31m0keHs!l enu paboT, onmucaH 0ObEKT Mpo-
CKTUPOBAHUS, TIPEICTABIICHBI UCXOAHBIC JAaHHBIC JJIT TPOCKTUPOBAHUSI, METOINYE-
CKHE YKa3aHUS MO BBHIMOJIHEHUIO PAacdeToB, MpaBuia 0popMIIeHHsS pabOThI, CIIMCOK
PEKOMEHAOBAHHOM JTUTEPATYPHI.

OCHOBHBIM HUCTOYHHUKOM JIUTEPATYPHI, HEOOXOAMMBIM JIJIS1 BHITIOJHEHHUS pac-
yeTHO-Tpaduueckoil paboThl, siBJIsseTCS yueOHOe mocobue [1], B KOTOpoM B JocTa-
TOYHOM OOBEME MPECTABIEHA TEOPETHUECKAsI YaCTh, pACCMOTPEHBI Oa30BbIE AJTO-
PUTMBI U TIPUMEPHI MPOBEJICHUST TpeOyeMbIxX pacueToB. Hactosue ykazanus (pas-
nen «[lopsimok BBITTOTHEHHST pabOThI») COAEPKAT CCHUIKM Ha KOHKPETHBIE TJIaBbl U
naparpadsl HCTOYHHKA [1] MO Mepe BBIMOIHEHHSI pa3IHYHBIX 3TANoOB padoTh. B Ka-
YeCTBE CIIPABOYHOM JIMTEPATYPhI TP PEIICHUN PA3IMYHBIX 3a/1a4 CHHTE3a U aHaJIU-
32 TOYHOCTH MOTYT MCIIOJIb30BAThCS CBEJICHUS U3 MHBIX UICTOYHUKOB.

Odopmirenue padoThbl

PacuetHo-rpaduyeckue paboTbl OGOPMIISIIOTCS HA JIMCTaX CTaHIAPTHOTO
dbopmara A4 (297x210 mm). @opma TUTYJIBHOTO JIMCTAa MPEACTaBICHA B MPUIIOKE-
HHUH A.

PaboTa nomkHa BKIIIOYATh: CXEMBI MPOEKTUPYEMOTO YCTPOMCTBA; UCXOIHBIE
JaHHBIE NIl IPOEKTUPOBAHMS; YCIOBUE 33Jaud; OCHOBHBIC PE3YNbTAThl; TPAPUKU
NOTPEIIHOCTEN; BBIBOJABI MU pEeKOMeHAalMu. Bce cXxemMbl M PUCYHKH HEOOXOIHMMO
BBITIOJTHATH B COOTBETCTBUE ¢ TpeOOBaHMsIMU JAeicTByrommX cranaaptoB ECK/I.

B konme paGoTbl HEOOXOOUMO MHPEACTaBUTH CIUCOK HCIOJIB30BAHHBIX HC-
TOYHUKOB.



2 3AJTAHUE

2.1 leab pacyeTHO-TpaduyecKUX padoT:

— (opMUpOBaHUE NPAKTUYECKUX HABBIKOB MPOBEACHUS aHAIM3a TOYHOCTU
U3MEPUTEINBHBIX IIeMeil ¢ YeTOM MOTPEUIHOCTE OT HECOOTBETCTBUS JIEUCTBUTEIb-
HBIX 3HAUYCHUN BHYTPEHHUX MMapaMeTpOB HOMUHAJIbHBIM 3HaueHusiM (padota Ne 1);

— (opMupoBaHUE MPAKTHYCCKUX HABBIKOB TPOBEICHUS MapaMeTpUIECKOTro
CHUHTE3a M3MEPUTEIBHBIX IETNeH M0 KPUTEPHUI0O MUHUMYyMa MOTPEITHOCTH MPUOITH-
KCHHS aHAJTMTHYECKUM MeToJIoM (padoTa Ne 2).

2.2 O0beKT NPOeKTUPOBAHMS:

- CUHYCHBIA PBIYaKHO-3y04aThlii U3MEPUTENbHBIA MEXAHU3M MO CXEME PH-
cyHka 1.
2
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Pucynok 1 — CxeMa CHHYCHOT'O phIYa)KHO-3y04aToro MexaHus3ma

2.3 UcxoaHble JaHHDBIE

[Tpy IpOeKTUPOBAHUU PHIYAKHO-3y0UaTOTO U3MEPUTEIIBHOTO MEXaHU3Ma He-
00XO0AMMO OMPENEINUTh MapaMeTpbl U3MEPUTEIBHON 1IEeNH, 00eCTeUNBAIOIINE MU-
HUMAJIbHYIO TIOTPEITHOCTD MPHUOJIMIKEHUS, a TAaKKE€ PAaCCUMTATh IMOTPEITHOCTh M3-
MEPUTEIILHOTO YCTPONCTBA MPU 00€CTICUEHUN XapaKTEPUCTUK TOYHOCTH OTAEIIbHBIX
IIapaMeTpoB COTJACHO JaHHBIM TaOnuuel 1, roe ¢ — auuHa peryara; Zjp) — 4UCIIO
3yObeB KoJjiec B 3y04aToil nape; @y, — yroj mkaisl; Z,,, — 9YUCJI0 JACICHUMN IIKaJIbI;
C — 1ieHa AeNeHUs MIKaIbl; & — MOTPENTHOCTh HAYaJIbHOTO MOJIOKEHUs phiuara; [
— Tepekoc (OTKJIOHEHHE OT MEPHEHAMKYJISIPHOCTH) TUIOMIAAKU TOJKaTess; AD —
OTKJIOHEHHE (POopMBI pabodeil MOBEPXHOCTH (OTKIOHEHUE OT IJIOCKOCTHOCTH) TOJI-
KaTelsl.



Tabmuma 1 — McxonHbIe TaHHBIC TSI pacyeTa

Ne Hcxoaabie JaHHBIE 715 XapakTepUCTUKHA TOYHOCTH TTapaMeTPOB
Bap. IPOSKTUPOBAHMSI
Juamasox, ZiZ, | Oy | Lk C, My | A Oy Aq, a, pao b, pao AD,
MM pao MM MM pao MM MM
1 -0,5; 0,5 8 2x/3 | 100 | 0,01 0,01 | +0,070 | +0,0005 -0,0175 0,0175 | 0,001
2 -0,4;0,4 8 72 80 | 0,01 0,01 | +£0,035 | +0,0005 +0,0175 | -0,0175 | +0,002
3 -0,25; 0,25 10 27/3 | 100 | 0,005 | 0,005 | +0,035 | +0,0005 0,035 0,0175 | +0,0005
4 0;1,0 6 3x/4 | 100 | 0,01 0,01 | +0,070 | +0,0005 0,0175 +0,035 | +0,001
5 -0,5; 0,5 10 3z/4 | 50 | 0,02 0,02 | 0,035 | +0,0005 -0,0175 | -0,0175 | +0,002
6 -0,4; 0,4 10 2713 | 80 | 0,01 0,01 | 0,035 | +0,0005 0,0175 0,0175 | 0,002
7 -0,25; 0,25 8 l2 50 | 0,01 0,01 | 0,035 | +0,0005 -0,035 0,035 0,001
8 0;1,0 4 27/3 | 100 | 0,01 0,01 | 0,035 | +0,0005 +0,0175 | -0,0175 | +0,002
9 -0,5; 0,5 8 3x/4 | 100 | 0,01 0,01 | +0,070 | +0,0005 0,035 +0,0175 | +0,001
10 -0,4;0,4 10 2713 | 160 | 0,005 | 0,005 | +0,035 | =+0,0005 +0,0175 | 0,035 | +£0,0005
11 -0,25; 0,25 10 x/2 | 100 | 0,005 | 0,005 | +0,035 | =+0,0005 -0,0175 0,0175 | +0,0005
12 0;1,0 4 2713 | 50 | 0,02 0,02 | +£0,035 | +0,0005 +0,035 +0,035 | +0,002
13 -0,5; 0,5 3) 27/3 | 100 | 0,01 0,01 | 0,035 | +0,0005 -0,0175 0,0175 | 0,001
14 -0,4;0,4 3) 34 80 | 0,01 0,01 | £0,070 | +0,0005 +0,0175 | +£0,0175 | +0,001
15 -0,25; 0,25 10 l2 50 | 0,01 0,01 | +0,035 | +0,0005 0,0175 -0,0175 | +0,001
16 0;1,0 4 47/5 | 100 | 0,01 0,01 | £0,070 | +0,0005 +0,035 0,035 +0,001
17 -0,5; 0,5 8 4/5 | 100 | 0,01 0,01 | +£0,070 | +0,0005 0,0175 | £0,0175 | +0,001
18 -0,4;0,4 8 4z/5 | 80 | 0,01 0,01 | £0,070 | +0,0005 -0,035 0,0175 | 0,002
19 -0,25; 0,25 8 l2 50 | 0,01 0,01 | 0,035 | +0,0005 +0,0175 -0,035 | 0,001
20 0;1,0 10 /2 50 | 0,02 0,02 | 0,035 | +0,0005 0,0175 | +£0,0175 | +0,002
21 -0,5; 0,5 6 2713 | 50 | 0,02 0,02 | 0,035 | +0,0005 -0,035 0,035 +0,002
22 -0,4; 0,4 6 3z/4 | 80 | 0,01 0,01 | +0,070 | +0,0005 +0,0175 | +£0,0175 | +0,001
23 -0,25; 0,25 6 27/3 | 100 | 0,005 | 0,005 | +0,035 | +0,0005 +0,0175 0,0175 | +£0,0005
24 0;1,0 6 27/3 | 100 | 0,01 0,01 | £0,070 | +0,0005 -0,035 0,035 0,001
25 -0,5; 0,5 3) 27/3 | 100 | 0,01 0,01 0,035 +0,0005 0,0175 | +£0,0175 | +0,001




3 MOPSIJOK  BBIIIOJHEHUSI PACUYETHO-TPA®HUYECKOU
PABOTBI «AHAJIN3 TOYHOCTHU U3MEPUTEJBHOI'O YCT-
POMCTBA»

3.1 CocraBineHue MaTeMaTUYECKOr0 OMUCAHUS U3MEPUTEIHLHOTO YCTPOUCT-
Ba. BrInonHsaeTcss B COOTBETCTBUE € anropuT™oM 1. 2.1 u npumepa 1 m.4.1 nocobus
[1].

3.2 OmpeneneHue BoIpaKEHUs JI MOTPEIIHOCTU MPHUOIMKEHUS.

3.3 Ormpenenenue 3Ha4eHHs] BHYTPEHHETO MapaMeTpa ( U3 YCIOBUs paBEH-
CTBa HYJIO 3HAUEHHUS MIPEUIHOCTH MPHOIMKEHUS M0 MaKCHMaJbHOW 3HAUYCHUU
BXOJHOU BEJIMYMHBI (Ha Mpeiesie U3MEPEHUN).

3.4 IIpoBeneHne aHanM3a TOYHOCTH U3MEPUTEILHOTO YCTPOICTBA

[Ipy aHanu3e TOYHOCTH B KAYECTBE OCHOBHBIX COCTaBIIAIOIIMI NOTPELIHOCTH
paccMaTpuBarOTCS:

— TOTPENIHOCTb MIPUOIMKEHUS;

— MOTPEIIHOCTH OT HECOOTBETCTBUS JCHCTBUTEIBHBIX 3HAYCHUN BHYTPEHHUX
napamMeTpoOB PaCUETHBIM 3HAUCHUSM (CM.: Tabnuiry 1).

IIpn pacdere MOTPEHIHOCTH OT HECOOTBETCTBHUS JIEHCTBUTENBHBIX 3HAYCHUN
BHYTPEHHHUX MapaMeTPOB PACUETHBIM 3HAYEHUSIM CJIEIyEeT UCIOJIb30BaTh aHAUTUYE-
CKHUI METOJI ONPENENICHUs] YaCTHBIX MOTPEIIHOCTEN COIJIACHO alropuTMaM pacyera,
npeacrasieHHbIM B 1 5.3.1, 5.4, 5.6 u 5.8 ¢ yuetom npumepa 2 1. 5.3.1 ucrtouyHnka
[1].

AJNTOPUTM pacyeTa NOTrPeIIHOCTH OT HECOOTBETCTBUS JIEMCTBUTEIbHBIX 3HAYE-
HUM BHYTPEHHHUX MapaMeTPOB PACUETHBIM 3HAUEHUSIM CJIETYIOLIUNA:

— aHaJM3 TIEPBUYHBIX MOTPEITHOCTEN, OMpeiesieHne UX BUIa, XapaKkTepa uMe-
HEHUs, YUCJICHHBIX 3HAYCHHM, MAaTEMaTUYECKOE OMHCAHUE TMEPBUYHBIX IMOTPEITHO-
CTEH;

— pacueT YaCTHBIX MOTPEIIHOCTEN B 3aBUCUMOCTH OT BUIa TIEPBUYHBIX;

— OIpeJEIeHNE CYMMApHOM MOTPEMIHOCTH MO0 COBOKYITHOCTH YaCTHBIX.

AHanu3 TOYHOCTH POU3BECTU TPEMS METOIaMU;

— METOJIOM MakcuMyMa-MmuHuMymMa (1. 7.2 [1]);

— METOJIOM BEepOSITHOCTHOTO aHanu3a (1. 7.3 [1]);

— METOJIOM CUTYyaIlMOHHOTO MojieaupoBanus (1. 7.4 [1])

AHanu3 Moxy4YeHHBIX PE3YJIbTATOB, BHIBODI.

3.5. Conepxanue rpadhuueckoit 4acTu paboTHI:

— cXema KHHeMaThyecKas MPUHIMIHAIbHAS CUHYCHOI'O PhIYa)KHO-3y04aToro
U3MEPUTETLHOTO MEXAHU3MA;

— cxeMa (YHKIMOHAJIbHAS CHHYCHOTO PBhIYa)XXHO-3y0UaToOro M3MEpUTEIHLHOTO
MEXaHU3Ma;

— rpad¥Ku U3MEHEHUS TIOTPEITHOCTH TPUOTUKEHUS U YaCTHBIX TIOTPEITHOCTEMN
00BeKTa pacyeTa Mpy Pa3IMIHBIX METOJAX aHAJN3a;

- TpaduKu HM3MEHEHHUS CYMMapHON MOTPEIIHOCTH CHHYCHOTO pPBIYaKHO-
3y04aTOro U3MEPUTENBHOIO MEXaHU3Ma NP Pa3IUYHBIX METO/IaX aHaIn3a.



4 TOPAJOK BBIIIOJHEHUSA PACYETHO-TPA®UYECKON
PABOTHI «CUHTE3 U3MEPUTEJBHOI'O YCTPOMCTBA
IO TOYHOCTHOMY KPUTEPHUIO»

4.1 IlpoBeneHue CMHTE3a TApaMETPOB HAa OCHOBE MOIy4eHHOTO B padote No 1
MaTeMaTUYECKOTO ONMKUCaHUs U3MEPUTEIBHOTO YCTPOICTBA.

B kaudecTBe onpenensieMoro napaMerpa pacCUMTbIBAEMOr0 yCTPONCTBA BBICTY-
naeT JymHa peraara (. OcymiecTBisieTcs B cooTBeTcTBHE ¢ 1. 4.3.3 [1] u mpumepa 1
n.434[1].

Ntorom cuHTE3a AOMKHO SIBUTHCS ONTUMAJIBHOE 3HAYEHHWE BHYTPEHHErO IMa-
pamertpa (.

4.2 IlpoBeneHue aHaiau3a TOYHOCTH HM3MEPUTEIBHOIO YCTPOMCTBA C YYETOM
MOJIYYEHHOT'0 ONTHUMAJIbHOTO 3HAYECHUS ITapaMeTpa.

[Ipy aHanm3e TOYHOCTH B KaYECTBE OCHOBHBIX COCTABJISIIOIINNA MOTPEIIHOCTH
paccMaTpHUBaKOTCS:

— TOTPEIIHOCTb MPUOJIMKEHUS;

— TOTPELIHOCTU OT HECOOTBETCTBUS ACHCTBUTENIBHBIX 3HAYEHUN BHYTPEHHUX
napamMeTpoOB PaCUETHBIM 3HAUCHUSAM (CM.: Tabmuiry 1).

[Ipu pacuere MOrpemIHOCTH OT HECOOTBETCTBUS JIEUCTBUTEIBHBIX 3HAUCHUU
BHYTPEHHUX MapaMeTPOB PACUETHHIM 3HAYEHUSIM CIICTYET UCMOJb30BaTh aHAIUTHYE-
CKHMI METOJ| ONpEJEICHUsI YaCTHBIX MOTPEIIHOCTEN COIVIACHO aJrOpUTMaM pacyeTa,
npeacrasieHHbIM B 1 5.3.1, 5.4, 5.6 u 5.8 ¢ yuerom npumepa 2 1. 5.3.1 ucrounnka
[1].

AJITOpUTM pacyeTa MOrPeIIHOCTH OT HECOOTBETCTBUS IEUCTBUTEIBHBIX 3HAUE-
HUW BHYTPEHHHX [MapaMEeTPOB PACUETHBIM 3HAYCHUSIM CJICTYIOUTUNA:

— aHaJIN3 MEPBUYHBIX OTPELUIHOCTEN, ONPEAEICHUE UX BU/IA, XapaKTepa U3Me-
HEHHUSI, YUCJIEHHBIX 3HAYECHUI, MaTEeMaTUYECKOE OMHCAHUE MEPBUYHBIX MOTPELIHO-
CTEH;

— pacyeT YaCTHBIX MOTPEIIHOCTEN B 3aBUCUMOCTHU OT BH/1a IEPBUYHBIX;

— ONPEICIICHUE CYMMAPHOI MOTPEUIHOCTH MO COBOKYITHOCTH YaCTHBIX.

AHaJIN3 TOYHOCTH MPOU3BECTU TPEMS METOIAMM;

— METOJIOM MakcumMyma-MmuHuMyma (1. 7.2 [1]);

— METOJIOM BEepOSITHOCTHOTO aHanu3a (1. 7.3 [1]);

— METOJIOM CUTYyaIlMOHHOTO MojieaupoBanus (1. 7.4 [1])

AHaJIN3 MOJYYCHHBIX PE3yJIbTAaTOB, CPABHEHHUE MOJYUYCHHBIX 3aBUCUMOCTEN U
MpeeIbHOTO 3HAUYCHUSI MOTPEIIHOCTH C pe3yJibTaTaMU, MOJYYEHHBIMU TPU BBIMOJI-
HeHuu paboThl No 1. BeiBoJbI O paboTe

4.3. Coneprxanne rpaduIecKoi YacTH JaHHOTO dTara padoThI:

— cXeMma KMHeMaTHuyecKas MPUHIMIHAIbHAS CHHYCHOTO PBIYaKHO-3y04aToro
MU3MEPUTEIHLHOTO MEXaHU3MA;

— cxema (yHKIHUOHAIbHAS CHHYCHOTO PBIYaKHO-3y04aTOro U3MEPHUTEIHHOTO
MEXaHU3Ma;

— rpad¥Ku U3MEHEHUS TIOTPEITHOCTH TPUOTUKEHUS U YaCTHBIX TIOTPEITHOCTEN



00BEKTa pacyeTa Mpu pa3IM4YHbIX METOJaX aHAJIN3a;

— rpa@uKkd HM3MEHEHUS CYMMapHOW TMOrPEIIHOCTH CHHYCHOTO PBIYaXHO-
3y04aToro U3MEPUTEILHOIO MEXaHU3Ma MPHU Pa3INYHBIX METO/IaX aHAIHU3a.

— rpa@uKkd HM3MEHEHUS CYMMapHOW TMOrPEIIHOCTH CHHYCHOTO PBIYaXHO-
3y04aToro M3MEPUTENILHOIO0 MEXaHU3Ma JI0 M TOcle ONTHUMH3AlUU MOTPEHIHOCTU
MPUOIVKEHUS TIPU Pa3IMUHBIX METO/IAaX aHAJIN3a.

4 PEKOMEHAYEMASA JIMTEPATYPA

1. ITonmactepreB K.B. TouHOCTh N3MEpPUTENBHBIX YCTPOMCTB; YueOHOE MOCo-
oue (PexomennoBano YMO no o0pa3oBaHHiO B 00JaCTH NPUOOPOCTPOEHHUS U ONTO-
TEXHUKH B Ka4eCTBE yueOHOro MOcOoOMs AJis CTYACHTOB BBICIIMX YYeOHBIX 3aBejie-

Huit). — Open: Openl' TV, 2004. — 140 c.
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