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JNabopatopHas paboTta Ne 21

CepTuunkaumnsa nsaenmin u3 HeMeTaslJ/INMYeckux MmaTepmasion
Mo MeXaHNYeCKMM XapaKTepucTmkam

Llenb paboTbl: 3KCNepMMeEHTa/IbHOE onpeaeneHne MexaHM4yeckmx xapak-
TEPUCTUK U3LeNNn N NpoBepKa cooTBeTCTBUA UX TpeboBaHuam MOCT.

O6beKTbI UCNbITaHWA: neHTa marHuTHas (b=25 mm); neHTa KMHoné-
HOYHas; neHTa ynakosoyHas (b=8 mm); wnarat ynakoBo4Hblin (J 1,5 Mm);
necka pbl6onosHas (@ 0,7 mm).

1. O6LMe cBeeHMs 0 MEXaHMYECKNX XapaKTepucTukax maTepunasnos

/cnbiTbiBaEMblE M3ANNA [O/MHKHbI UMETb A0CTATOYHYH MPOYHOCTb U
YKECTKOCTb MPU pacTsKeHuK. MNPOUYHOCTb M XKECTKOCTb TaKuUX U3fenuvii onpeae-
NSOT creayloLme MexaHuyeckmne XxapakTepucTuKin:

- MMHMManbHasi Aonyckaemasi paspyluatollasi Harpyska Pp_ﬂon_ ;

- MWUHUMasIbHOE [OMyCcKaeMoe OTHOCUTE/IbHOe YAJ/IMHEHWE MpU paspyLleHnn
€p.pon. 3
- OTHOCUTEJIbHOE Y//IMHEHME Npu fonycKkaemon paboyeid Harpyske Eqopn.

3TN XapaKTepuUCTUKN pernaMmeHTUpyroTca ocyaapCTBEHHbIMM CTaHaap-
TaMu Ha u3genvs:
- FOCT 20958-80 JleHTa mMarHMTHasa. TeXHU4YecKne ycnosus;
- TOCT 20477-86 JleHTa KnHOMN/ieHoYHas. TexHU4YecKne ycnosus;
- TOCT 17.308-88 LLUnaratbl. TexHn4yeckne ycnoBus;
- TOCT 19625-83 JleHTbl TEXHUYECKNE creuvasibHble. TeXHUYecKue ycnoBus;
- FTOCT 2782-90 Jleckn pbl60n0BHbIE. TEXHUYECKNE YCTOBUS;
- TOCT 26178-84. JleHTbl MarHuTHble. MeToAbl MWCMbITAHUA U3NKO-
MexaHU4eCKUX CBOWNCTB.

Ona n3genvii, UcnbiTbiBAaEMbIX B AaHHOW nabopaTtopHon paboTe, Tpebo-
BaHMSA K MEXaHNYECKNM XapaKTepucTukam npveefeHsl B 1abn. 1.

Tabnnuya 1
HavmeHoBaHve Ppgon.H | €.0m % | €gomy %/ P, H
n3penva (He meHee) | (He 6onee) (He 6bonee)
NleHTa marHuTHasa, b=25 mm
no NOCT 20958-80 200 >0 2,5/75
JleHTa KMHON/MEHOYHas 400 10 2 5/200

no NOCT 20958-86

Lnarat @ 1,5 mm

no rOCT 17.308-88 400 20

JleHTa TexHmn4yeckasa
crneunanbHas, b=8 mm 850 20 -—-
rno NOCT 19625-83

Necka pbi6onosHas @ 0,7 mm

no rOCT 2782-90 200 50




2. OnncaHne yctaHOBKU AN npoBeaeHnA UCTbITAHWN

McnblTaHua npoBoAAaTcs Ha paspbliBHOM MawuHe PMI-500, vmetoulein
3N1EKTPOMEXAHNYECKYHD CUCTEMY Harpy>eHust u MassTHUKOBbI CUION3MEpPU-
Te/NbHbIA MexaHn3m. HanbosbLluaa Harpyska, cosgasaemasi mawwimHon,— 5000 H.
O6wmin Bua mawwimHbl PMIM-500 nokasaH Ha puc. 1.

Puc. 1. O6wmin Bua mawmvHel PMIM-500

KnHemaTnyeckas cxema MallMHbI MoKasaHa Ha puc. 2. Obpasey, 1 3a-
KpennsawT B 3axBaTtax 2 MawuHbl. Harpy>keHne obpasua npov3BoauTcs anek-
TpogBurarenem 7, KOTOPbI Yepe3 KIMHOPEMEHHYIO nepeaady 6 u YepBAYHbIN
pefyKkTop 5 BpallaeT Xo40BOW BUHT 4. Mailka 3 BMeCTe C H/KHUM 3axBaToM
OMnycKaeTcs Mo BUHTY U pactarnsaeT obpasel. MoagbEM HUXKHEro 3axearta gs
3akpennieHns obpasLa npon3BoauTCsa BpyUHyto. Cnna, pactarnsarowas obpa-
3ey, nepepaeTca Ha Masioe nne4vyo 9 MadaTHMKaA 8 N OTK/IOHAET ero oT BepTu-
Ka/IbHOI0 MOMOXEHUA. YTron OTKNOHEHUA MasATHMKa NMPOnopLnoHaneH Harpy 3-
Ke Ha o6pasel. OTK/IOHEeHMe MasATHMKa Yepes3 NoBoAoK 10 1 3ybuaTblii ceKTOP
11 nepepaeTcs Ha OCb CTPESIKM 12 cnnomnsmepuTenbHOM Wwkanbl 13. MNnasHoe
BO3BpaLleHne masTHMKa nocne paspbiBa obpasLa obecnevymBaeTcs Mac/IsaHbIM
ycnokoutenem 14. YannHeHne obpasLa paBHO NnepemMeLLeHno NogBUXHOIo
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3axBarta 2 1 MKcupyeTcs no NMHENnHoN Wwkane 15 ¢ ueHol genexmsa 1 mm. Ha
MasiTHUK 8 MOXXHO YCTaHOBUTb A0MNONHUTENbHbIN rpy3 (100 H), Toraa Haum-
6onblUasa Harpy3ka, co3gaBaemasi MawnmHom, 6yaet 5000 H (6e3 aToro rpysa -
1000 H). KnnHopeméHHasa nepegava 6 nMeeT Ase napbl WKMBOB. B 3aBrucnmo-
CTW OT Pacro/IOXKeHUSA PEMHSA Ha 3TUX LLUKMBaX CKOPOCTb NepeMeLLeHN HNXK-
Hero 3axsarta MOXeT 6biTb 20 MM/MUH nnn 600 MM/MUH.

73
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Puc. 2. Knhematmnyeckas cxema mawwinmHsl PIIM-500

3. MNMopagok npoBefeHnsa paboThbl

/cnbiThiBAOT MO OAHOMY 06pasLy Kaxaoro usaenvs. MNpu nocteneHHoM
Harpy>xeHuu ([0 paspyLleHust n3aenus) no Lkane 15 ncnbitatelbHoi mMallu-

Hbl (PUKCUPYIOTCA 3HAYEHUS OJIMHbI 06pasLa |i, COOTBETCTBYIOLLME YPOBHAM
Harpy>xeHus P =0; 5; 10; ... kI'c. 3HayeHns 3aHoCAT B Ta6n. 3. Kpome Toro,

NpW NPOBEAEHUN UCMbITaHWI (PUKCUPYIOTCA paspyLularolan Harpyska Pp n co-

OTBETCTBYHOLWANA el AnimHa obpasua |p. Pe3ynbtat 3aHOCAT B Tabn. 2.

Mo pe3ynbTaTtam UCMbITAHWA PacCYMTbIBAIOT:
abCconoTHOE yamHeHne obpasya

A|i=|i‘|0

I OTHOCUTE/bHOE Y//IMHEHNE 06pasLa



Al
g = —O00 %

I
o
rae |y - HauanbHas gavna o6pasua npu P = 0.

B Tabn. 3 3aHOCAT 3Ha4YeHus A|i n €j 1 ucnonb3yoT AN NOCTPOEHNS!
AnarpaMmm pacTsXXeHus B KoopauHaTax P(H) - € (%); 1klc = 10H.

B Ta6/. 4 3aHOCAT [JONYCTMMbIE 3HAYEHMS Pp, £p , €, a Taloke hakTm-
yeckue 3HauyeHust paspyLuaroLlein Harpysku Pp N OTHOCUTENbHOTO YA/IMHEHUS

AL, -

0

N3 anarpamm pacTtsaeHus MarHUTHOM N KUHOMEHOYHOW NEHT onpepge-

NAT PaKTUYECKoe 0THOCUTE/IbHOE YANIMHEHNE €, COOTBETCTBYIOLLEE J0MyC-

KaeMoi paboueit Harpyske (cMm. Tabn. 1). PesynbTart 3aHOCAT B Tabn. 4.
Mo pe3ynbTatam BblUNCAEHNS OTKNOHEHWI (DaKTUYECKMX NapameTpoB OT

A0MyCKaembIX 61 =F)p.-olo. - I:)p .,u,on.; 62 — 8p. gon.— £p. d).; 63 — £,EI,0I'I. - £cb
COCTaB/IAT CEPTUPUKALNOHHYIO KapTy M3L4eNNi 1 peluaroT BOMPOC O NpUroa-
HOCTW n3genuin (cm. Tabn. 4). Nsgenve cuntaeTcs NPUrogHbIM K MPYMEHEHMIO,

eC/in 3Ha4vYeHnd 61 y 62 y 63 MONOXXNTEJIbHBbI.

4. O6pasel, OTUHETA

CepTudpmkauusi n3gennini s HemeTasl/ZIMYeCcKMX MaTepmanios
Mo MexaHUYeCcKMM XapaKTepucTmkam

4.1. Llenb paboThl.

4.2. O6BbEKTbI UCNbITAHWUIA.

4.3. NcnblTatenbHaa ycTaHOBKA.

4.4. Pe3ynbTaTbl UCNbITAHWIA N pacyETOB

Tabnuua 2
Pa3pywlarolias Harpy3ka n COOTBETCTBYHOLAA ANVHa U3aenns
JleHTa JleHTa Jlecka
JleHTa i
KUHONNE- Wnarat TeEXHNYe- pbl60/10B-
MarHUTHasi

Ho4YHas cKasd Hasi
Py, ke
|p, MM




Pe3ynbTaTbl UCMbITAHUIA

Tabnuua 3

Mapa- Yeunue P, k'c
N3penne
METPbLI | O | 5 [|10(15|20|25|30|35|40 (45|50 |55 |60
n |, mm
MarHuTHas
£, %
JNleHTa |,MM
kunorine- | Al, mm
HOYHas £ %
|, mm
Wnarat | Al, mm
£, %
Nenta 1ex- | | mm
Hudeckas | Al
cneyuanib-
HAd 81 %
Jlecka |,MM
pbiGonos- | Al, mm
Hasd E, %
4.5. lnarpamMmma pacTaXXeHus
P.H
10001
800 ¢
600 ¢
4DD-.
2009
- - - - —c O
0 10 20 30 40 5o &%



4.6. CocTaBneHne cepTUdmKaLNOHHON KapTbl N3aenui
Tabnuua 4

Pp’ H €p, % €, % 3akntoye-
H1e
thakT | gon 5, chakT | fon 5, thakT | fon 5, | © roaHocTy

I+
I+
I+

N3penvne

JleHTa
MarHuTHas

JleHTa
KUHonne-
HoYHasA

Wnarat

JleHTa
TEXHUYe-
cKad
cneuym-
a/ibHas

Jlecka pbl-
6010BHas

4.7. BoiBOAbI

PaboTy npuHan
« » 20 r.

[prmeyvaHue. B BbIBOgaX HEOOXOAMMO OTMETUTL CNeaytoLlee:

-N0 KakMM MeXaHW4YeCKUM XxapakKTepucTvkam MpoBOAUTCA cepTUdInKaumsa ms-
[enin U3 HEMETA/IIMYECKUX MaTepuasios;

-KaK onpegenserca oTHocUTeNbHas NpoaonbHas gedopmayma obpasua;
-OLEHNTb pe3ynbTaTbl CEPTUNKALMOHHON KapTbl N34ENWA.

5. KOHTpO/bHbIE BONPOCHI

1. Kakne mexaHn4eckune xapakTepucTuKn n3genvi onpeaenstotca B nabopa-
TOpHOW paboTe?

2. UTo Takoe Anarpamma pactsXeHusa nsnenna’?

3. Kak Harpy»aeTcs o6pasel, Ha ucnbiTaTeNbHON MawnHe PMM-500?

4. To KakoMy NpuU3HaKy AenaeTca BbiBOA O rogHOCTU n3aenna?




JNNabopatopHas paboTta Ne 22

OnpepaeneHve NOrpeLIHoCcTel CUIoU3MepuUTeSIbHOro yCTpPoicTBa
NCMnbiTaTesIbHOM MalUnHbI

Llenb paboTbl: onpeaeneHne NorpeLwHoCcT UcnbiTaTeNIbHON MalUnHbI C
NMOMOLLbI0 06pa3LLOBOro AMHAMOMETpa M NPUroAHOCTM €€ K MPUMEHEHMUIO.

1. OCHOBHbIE MONOXKEHUSA

MoBepKa ucnbiTaTeNbHbIX MalWH - OnpegesieHne NorpewwHocTel Ucnobl-
TateflbHbIX MalWH - NMPOBOAUTCA MO MeToAMYecKUM ykKasaHuam «P[ 50-482-
84. MalunHbl pa3pbiBHbIE U YHMBEPCA/IbHbIE OJ11 CTAaTUYECKUX UCMbITaHWI Me-
Ta/INIOB N KOHCTPYKLUMOHHLIX MjactMacc. MeToguka MnoBepku», pa3paboTaH-
HbIM [ockoMuTeTOM P® MO cTaHAapTU3aumMm U MOXXeT NPOBOAUTLCA OAHUM U3
MeTO/OB:

a) HernocpeacTBEHHON HarpysKoii;

6) NPV NOMOLLM KOHTPOSIbHbIX pblyaros;

B) CpaBHEHMEM C MOKas3aHUAMU AVHAMOMETPOB (KOHTPOJbHbIX
06pasuoB).

MorpewHocTb NoKasaHun malnHbl (AP) BblMMCNSAETCS KaK abcostoTHas
BE/IMYMHA Pa3HOCTU MeXAy Harpyskon, OTCUATAHHOW Ha CUIOU3MEPUTESIbHOM
ycTponcTee MawuHbl (P1), n Harpyskoin (P), 3atuKcMpoBaHHOW 06pa3uoBbiM
AVIHAMOMETPOM:

AP =[P - P[, ()

OTHOCUTENbHAs NOrPeLLIHOCTb O BbluncnseTcs no chopmyne:

P, - P
O =1 =—— 11100 %
P . ()

I_lpl/l noBepke C rNMOoMoLwbo KOHTPOJIbHBLIX O6pa3LIIOB nin gnHamomMeTpoB
norpewHoCTb rnokasaHui MalluHbI ans K&)K,Cl,OVI CTyneHn Harpy>xeHumsa onpepge-
nAaeTca B Buge OTHOCUTEJIbHbIX I'IorpeLLIHOCTeVI, BblIpaO>KEHHLIX B MpPOUEHTaxX.
OTHOCUTENbHas norpewHoCTb rnokKasaHuii MallvHbl BbIYUCIAETCA Mo pa3HOCTK
MeXay nokasaHuamun guHamomeTpa (o6pasua), nosyyaeMbiMU Ha NMoBepPSEeMONA
MallnHe N YKa3aHHbIMW B NPOTOKO/1€ NMOBEPKN ANA 3a,ﬂ,aHHOI7I Harpys3ku:

Sy = ‘Cn_ck‘ELOO%

: (3)

C k

rae Ck - [laHHble MOBEPKM 06pa3uoBOro AMHaMoOMETpa AN KaXaon CTy-

NEHN Harpy>XeHus; Cn - [aHHble, MOJyYeHHble MPU MOBEPKE
MalUMHbI AN KaXKO0M CTYNEHN Harpy>XXeHus.
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JlonyckaemMoil NOrpellHOCTbH WCMbITATENbHON MalUWHbI MK npubopa
Ha3blBaeTcs HamboNblUas MOrpelHocTb NoKasaHuii, gonyckaemasi AeiicTBYyto-
LMK HOPMaMW.

CornacHo MeTOAMYECKUM YKa3aHWsM MO MOBEepKe MallvH A0MyCKaemble

=10
OTHOCUTEJIbHbIE MOrpeLLHOCTN MallHbl HE A0/KHbI MPEBbIWATb ‘é‘M ‘ 1 /0

[eNCTBUTENbHOM Harpy3ku A1 KaKA0W NOBEPSEeMOi TOUKM, a [OoMnycKaemble
norpewHocTM 06pasuLoBoOro  AvHamomeTpa MO NacnopTHbIM  AaHHbIM

6;,':0,5% Mo BCEMY [ManasoHy U3MepPeHWil.

Torga gonyckaemasi NorpeLlHoCTb MaLlivHBbI ‘é‘M ‘ paBHa Cymme [oryc-
KaeMbIX MOrpeLHocTel 06pasLoBoro AMHaMoMeTpa 6#'. W NOrpeLIHocTy, no-
NIYYEHHOM MpW NoBepKe 6|/|, T.€.

Sy | =6, *16u]. (@)
oTKya
Oy [=[0y|-0a=1% - 0,5% = 0,5%. 5)

CnepoBaTtefibHO, €C/IM MOTPELLUHOCTU, MOoyYaemMble NpU NOBEPKE WUCMbITa-
Te/IbHOl MallUWHbI, He npeBbiwaT 0,5%, MOXHO cyMTaTh, YTO MallMHa Mpu-
rofHa K NPYMEHEHMIO.

2. OnucaHue 1 NPUHLUUN AencTBus
06pa3LoBOro NepPeHoOCHOro AMHaMmomeTpa

[dnHamomeTpebl - obuiee Ha3BaHe NPUGOPOB M YCTPONCTB, CAyXXKallmx ANs
n3mepeHnsa cun (UM MOMEHTOB CUN).

PaboTa NpoBOAMTCA METOLOM CpaBHEHUS MOKa3aHW MallnHbl ¢ 06pasLo-
BbIM MEPEHOCHbIM AWMHaMOMeTpoM cucTembl H.M.Tokaps OOCM-50, KOTOpblii
cooTtBeTcTBYeT TpeboBaHmsam TOCT 9500-84.

OCHOBHOI1 YacTbto anHamomeTpa OOCM-50 (puUCYHOK) CAY>XWUT ynpyroe
Teno 1, coctosee 13 nosioro KPyrioro UaM KeBagpaTrHoro CTePXXHA U AByX 60-
KOBbIX LLEK, MPUBAPEHHbIX K CTEPXKHIO WX U3rOTOBJ/IEHHbIX N3 OAHOW 3aroToB-
K. BAosb 06emx CTOPOH K BbICTyMNam LWWEK npuBapeHbl nNnactuHel 3, 4. CBO-
604HbIA KOHeL, NpaBoi N1acTUHbI 3 BbIMO/IHEH B BUAE pa3pe3Hon BTY/IKW, Ha
KOTOPOW HageT v 3akpensieH BUHTOM 10 XOMyTUK 6. Bo BTY/NKYy NNacTUHbI
BCTaB/IAETCA HOXKa WHAMKATOpa 4YacoBOro tuna 2 v 3akpensiseTca BUHTOM 7.
NHOnkaTop YacoBoro tuna umeet 60/blIy0 U Masyto WKaibl. OanH o6opoT
CTpenku 6onblwon wkansl (100 geneHwnin) COOTBETCTBYET MEPEMELLEHUNI0 Ha
OOHO [AeneHue CTpefiku Manoi LWKaibl. MepuTenbHbIA WTURT MHAMKATOopa
NMEeeT HaKOHEeYHUK 11 C KOHMYecKuM yrnybsieHneM Ha KoHue. B cBo60AHbIV
KOHeL, /1IeBOi NacTUHbI BBEPHYT [0 3arnjieynka U 3akpenseH BUHTOM 9 BUHT
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8, BbIMOJIHEHHbIN C KOHWYECKUM Yry6neHem. Mexay HakOHEYHUKOM UHAMKA-
Topa 11 n BUHTOM 8 NPOXOANUT Yepe3 OTBEpPCTUE B YNpPYyrom Tene urna 5, ynu-
paroLasca CBOMMU OCTPbIMM KOHLAMWU B Yr/y0/MeHUs HakOHeYHMKa U BUHTA.
KoHnuyeckoe yTonueHne B NpaBoOi 4acTu UI/bl NpefoxpaHseT ee OT Bbinage-
HUA NMPW BbIHYTOM MHAMKATOpe. Ycunave, NpukKnajbiBaemMoe K AUHaMOMETpY,
nepefaeTca 4yepes3 BEpPXHIOK LWapoByk onopy 13 M HWXKHIOKW onopy 12, ae-
thopmupyeT ynpyroe Teno Tak, 4YTO BbICTYMbl Tesla ¢ naacTuHamm 3,4 rnosopa-
ymBaroTca M cénmxkaroTcea. JinHeliHoe nepemelyeHne cBO60AHbLIX KOHUOB Ma-
CTUH ApYr OTHOCUTESNIbHO Apyra nepefaeTtcs yepes urny 5 n namepsieTca WH-
AnKaTtopom 2. LleHa oAHOro HavMeHbLlero AeneHus wkansl nHamkatopa 0,01
MM.

I 1
|
iy
( : | |
by
Ly
L |1
\\ | ]
| !
I 1
]
| B =l »
- i 2
9 Iyl : N /
R = || U =
. i |1y = i
$ - [ \\\\\g“
/E_ = e :
& L = SR
=]
12 ‘ ¢ \, 40
A4

OuHamomeTp JOCM-50

11



3. VicnbiTaTenbHas malunHa

lNoBepke noaBepraeTca UcnbiTaTe/lbHaa MawmHa mogenn UAMY-30, Ko-
TOpas CNy>XUT ANA UcnbiTaHUSA 06pa3LoB MaTepnasnioB U Tpyo B YCNOBUAX NPO-
CTOrO M C/IOXKHOIO Hanps»XeHHOro COCTOSAHWA U npucnocobsieHa gna nsmepe-
HUA pacTArnBaroWmx n oxmmarowmx yevnmin o 30 Tc. McnbiTaTeNlbHas Mawm-
Ha ypgosrnieTBopseT TpeboBaHmaAM [OCT 7855--61 «MalnHbl paspbiBHbIE ©
YHMBepCcasibHble A1 UCMbITaHUA MaTepunasion.

4. MoAaroToBKa UCMbITaTENbHOM MalLWHbLI U AMHAMOMETpPa K paboTe

4.1. BKNIOYNTb NUcnbiTaTeIbHY0 MallunHy.

4.2. YCTaHOBUTb Ha HOJMb 60/bLUYKO CTPENKY MHAMKATOpa AMHaAMoMeTpa nyTem
NoBOpOTa NOABVKHOW LUKasIbl U CTPENKY CUNOU3MEPUTESIbHOTO YCTPOMCT-
Ba MallUHbI.

4.3. Harpy3uTb guHamomMeTp Harpyskoin 28 Tc (274 kH) n Bblgep»xaTb nop
[aHHOWN HarpysKoi B TeYeHne 5 MUHYT.

4.4. Pa3rpy3uTb mMaliMHy M BHOBb YCTAHOBUTb CTPENKW WHAMKATopa AMHaMO-
MeTpa 1 CUNOU3MEPUTESIbHOIO YCTPONCTBA MalUMHbI HA HOJb.

5. MNopagok npoBefeHnsa paboTbl

BkiounTb nogayvy macna pykoAaTKoi. [pyn aToM npomncxoguT niaBHOe Ha-
rpy>eHne obpasyoBoro gMHaMoMeTpa, CKOPOCTb Harpy>keHus 3aBuUCUT OT Mo-
NIOXXEHUS PYKOATKU U PeryimpyeTcs MaxoBUKOM.

OTCUYET HenpepbIBHO M3MEHAIWMXCA MNoKasaHUi nHaMKaTopa AuMHamo-
MeTpa MNpPOM3BOAMTCS C MOMOLLBK CneuuanbHOro CUrHasbHOro YCTPOMCTBA,
CMOHTUPOBAHHOIO Ha UCMbITaTe/IbHON MawuHe. 3a 1-2 ceKyHAbl 40 [OCTUXe-
HUA 3aflaHHOM cTyneHu HarpyxeHus (5; 10; 15; 20; 25 Tc) 3aropaeTcsa nam-
noyka, nogaroLlas curHan HabnwgaTento NoAroToBMUTLCA K OTCHETY NOKa3aHui
NHOUKaTopa. B MOMEHT AOCTMXKEHUS 3aflaHHOW CTYNeHW Harpy>XeHus nogaet-
CA 3BYKOBOW CUIHa/1 NpoOBeAeHNs OTcYyeTa, Noc/ne 4Yero nosydeHHble Mokasa-
HUA MHOUKaTopa 3aHoCcATCA B Tabnuuy "PesynbTartbl UcnbiTaHUA" (KonoHka C,
oT4éTta). CBeToBasA M 3BYKOBasi CUrHa/IM3aumnsa nogaeTca 418 Kaxkaon cTyneHu
Harpy>xeHus.

B npouecce npoBefeHns nabopaTtopHoO paboTbl Harpy>XeHne MalluuHbl no-
BTOpSETCS TPU pasa (3anonHaTCca KONoHkK Cq, C,, C3 TabNUUbI).

[Na KaXOon CTyNeHU Harpy>XeHusi BbIYMCASETCH cpeaHee apudgmeTu-

C +C +C
c = _1 2 3

Yeckoe 3HaueHWe MnokasaHwii uHAuKaTopa | 3 , a

TaKke abCo/MloTHAas  BEMMUYMHA  Pa3HOCTU  MOKasaHW  MHAMKaTopa

‘C n o C k ‘ N OTHOCUTE/IbHAas NOrpeLwHocTs no dopmyne (3).

[lanee BblMUCNISETCA CPEAHSIS MOrPeLIHOCTb CUIoM3MepPUTENbHOro yCT-
poiicTBa MCNbITaTeNbHOM MaLlVHbI:

12



2%

n - (6)

bo) =

u.cp.

e N - YMCo CTyMeHel HarpyXXeHus.
3aTeM NpoBepseTCs BbINOHEHVE HepaBeHCTBa (5) 1 peLLaeTcs BOMpocC 0

rOAHOCTH, ecnu 5V|.cp. < ‘é‘w‘, WX HEerofHocTn, ecnu §M,cp, 2 ‘§M‘, nc-

NbITaTe/IbHOM MaLUVHbI.
Bbluncnenuss no dopmynam (3) n (6) pekomeHayeTcsi MpPoBOAUTbL Ha
M3BM.

6. ObpaboTKa pe3y/bTaToB NOBEPKN Ha MNM3IBM

1. Bkmouunts MNM3BM. lNocne nosasneHna Ha sKkpaHe moHuTopa MeHo “NORTON”
HaBeCTWN Kypcop Ha cTpoky "LAB RABOT” n HaxaTb knasuwy "Enter”. Ha-
BECTW KypCOp Ha CTPOKY “razpover”, HaxaTb Knasuwy "Enter”. Ha akpaHe
NosABUTCA NMpuriaweHne K BBoAy MHgopmaunn.

2. BBoA vHgopmauum ocyLecTBnsAeTcs ¢ Knasmartypsl. 1o 3anpocy, noss-
NALLEMYCS Ha 3KpaHe, BBOAATCA gaHHble Cj u3 TabnuLbl XXypHana Ha-
6ntoaeHnin. NMocne Habopa 1 NPOBEPKN MHDOPMAaLMU HaxXKaTb K1aBuLLy
"Enter”.

3. Pe3ynbTaTbl BbIMUCIEHUA MOrPELIHOCTEN AN KaXKA0N CTYNEHN Harpy>XeHus
N BBeZleHHble C KaBMaTypbl AaHHbIE BbIBOAATCA Ha 3KpaH. C NOMOLLbHO
NpUHTEpa pacrneyaraTtb pe3y/bTaTbl, BbiIBeleHHbIe Ha 3KPaH.

7. Obpasel, OT4YéTa

OnpepaeneHve NnorpeLHocTeil cUNoM3MepuTesIbHOro yCcTpoiicTea
NcNbITaTe/IbHOW MaLUUHbI

7.1. Llenb paboThl.
7.2. VicnbiTaTesibHasA MalumHa (Tvn).
7.3. O6pa3yoBbIii NepeHoCcHo AnHamomeTp (Tun).

7.4. Pe3ynbTaTtbl UCMbITAHUIA N pac4ETOB.
7.5. BblBOAbI:

MpumeyaHue. B BbIBOgax HEO6X0AMMO OTMETUTb:

- YyeMmy paBHa cpefHsas OTHOCUTE/IbHas NOrPEeLHOCTb MaLUUHbI 514 cp. i
- NPUroAHOCTb MAalLWHbI K BbINOTHEHMIO 3aj@aHHbIX (PYHKLIMIA.
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Pe3ynbTaTbl UCMbITAHUIA

MNoka3aHua nHAMKaTopa OTHO-
[Nevicteu- | lacnoptHbie AnHamomeTpa PasHOCTL | cwT.
TenbHas AaHHbIE nokasa- no-
Ne| parpyska | o6pasuosoro | C, C, Cs cp. HAA | rpew-
AvHamowmeTpa apudm. 1C.— il HOCTb
Tc (KH) CK (p'en) (,u,en) (,D,efl) (,u,en) Cn (,qen.) " “ o (%)
1 0
2 5 (49)
3 10 (98)
4 | 15 (147)
5| 20 (196)
6 | 25 (245)
BbluncneHus:
PaboTy NpuUHAN
« » 20 T

8. KOHTpO/bHbIE BONPOCHI

. UTo Takoe noBepkKa ucnbiTaTeNbHON MallUHbI?
. Kak BbluMciseTcst NOrpeLHoCcTb NoOKa3aHNin MallvHbI?

. Kak ycTpoeH nepeHocHoi anHamomeTp cuctembl H.I.Tokapa AOCM-50?

1
2
3. Kakne npn6opbl Ha3blBalOTCS AMHAMOMETPaMU?
4
5

. B kakoli nocnepoBaTenbHOCTY ONpeaenseTcst NOrpPeLlHoCTb CUIomu3mMepu-
TE/IbHOr0 YCTPOCTBA MaLLWHbI?

JabopaTtopHas paboTta Ne23

3mepeHune gecopmaumnii MeTo40M 3/IEKTPOTEH30METPUN
M onpeaesieHne norpeLHoCcTen n3MepuTesibHOW annapartypbl

Llenb paboTbl: M3ydyeHWe MeTojda 3/1EKTPOTEH30METpPUKN, onpepeneHve
NOrpeLwHoCTe M3MepPeHUst 3MeKTPOTEH30METPMUUECKOrO TPaKTa, BbI3BaHHbIX
ero He/MHeNHOCTbIO, COCTaB/IEHME 3aK/lOUYEHUst O MPUrOAHOCTM K MpUMEHE-
HUHO.
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1.06wwme cBepeHusn

Mpn 3KCNepUMeHTa/IbHOM ncecnenoBaHnn HanpsHKEHHO-
ehbopMMPOBAHHOIO COCTOAHUSA KOHCTPYKLMW BaXKHbIM MapamMeTpoM, XapakTe-
PU3YIOLNM BHELLHME BO3A4ENCTBUA, SABNAIOTCA OTHOCUTESNbHblE Aediopmalmun
e€ a/1eMeHTOB. B 30He ynpyrux gedopmaunii CBSA3b MeXAy Hanps>KeHUsamMn K
fehopmaunsamn onucbiBaeTcs 3aKOHOM yka:

o=E:z¢g, (1)

roe  E - mogynb ynpyroctv npu pactsskeHun unu okatum; € - OTHOCUTE b-
Hasi NpofonbHas aedopmauus.

OAHVM 13 METO/I0B 3KCMEePUMEHTa/IbHOW OLEHKN HanpsKEHHO- aedop-
MMUPOBAHHOI0 COCTOSIHUS KOHCTPYKLMMK ABNSIETCA TEH30METPUs. ITOT MeTo[
6asnpyeTcs Ha onpeAeneHnn HanpsXkeHuii 1 ageopmaunii B Hapy>XXHbIX CNOsIX
AEeTaNN C NMOMOLLbI0 TEH304aTYMKOB 1 PErUCTPUPYIOLLEI annapaTypbl.

TeH304aTuMK NpeacTaBnsieT coboit TeH30pe3ncTop (TOHKMIN MeTannnye-
CKWIA NPOBOAHMK, HaNpMmep, KycoK NPOBO/IOKKN), 3NeKTpUYeckoe conpoTuBe-
HMEe KOTOPOro n3MeHsieTcs npu gedopmaummn. Ero npuknenBaroT K nNoBepxHo-
CTV TECTMPYeMOIi feTann Tak, 4Tobbl OH AedopMupoBasicsa BMecTe ¢ Hell. Uc-
NoMb3yTCA OUHOYHbIE TEH30PE3UCTOPbI UK G/I0KN TEH30PE3NCTOPOB, CO-
eVHEHHbIe Mo cxeme MocTa unu nonymocta (puc. 1, a).

P
T T T T T T T T T T T T T T T T T T ] =]
| — v ] R |
Ri | mfg = 4
| @ | . 2 Lp .
| J—
R-2 | R3 UBI:\IK I ;/
! I Bo| —4
L iy
a) 6)
Puc. 1

CBA3b MeXay OTHOCUTENbHOWN NPOAO/bHON aedopmaumein € n nameHe-
HUeM anekTpuueckoro conpoTusneHns AR BbipakaeTtca dopmynoii:

_ AR
E=——, ()
K[R
roe R - HavanbHoe conpoTuBneHve TeHsopesuctopa; K- 4yBCTBUTENBHOCTD
TeH30pe3ncTopa.
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3Hauenuna R n K npusogsatca B nacnopte Ha TeH3opesucTop. Kak mnpasusio,
AR He npesbiwaeTt gonei Oma.

OnpepeneHne xapakTepuCcTUK Npeobpa3oBaHmsa gedopmaumv B BeIMUK-
Hy CUrHana Ha BbIXOAE€ MOCTOBOII CXeMbl MPOBOAAT C MOMOLbI FPagynpoBOY-
HbIX (TapUPOBOYHLIX) YCTPOMCTB. MPOCTbIMU MO KOHCTPYKLMU U YAOOGHbIMK B
aKcnyaTaunm ABASKTCA TapMpPOBOYHbIE YCTPOICTBA C YNPYrnMm 3/1E€MEHTOM B
Buae 6askmM paBHOro conpotmeneHnsa nsrnby (puc. 1, 6). OTHOCUTENbHYIO fAe-
thopmaunio BEPXHNX U HUXXHUX BOMIOKOH TaKOW Gasikm OT AeNCTBUSA 3Ta/IOHHOW
Harpy3ku P onpepnensior pacuéTHbIM NyTEM.

MakcvmManibHOe HOpMasibHOe HanpsbkeHwe Ha pabouyelt gvHe 6Ganiku
paBHOro CONPOTMB/EHNSI PABHO:

o=t ®3)
BO |:IH2 ]

roe L - paccTosiHie OT 3aaeniku o TOUKM NPUNOXEHNS Harpysku (paboyas
anvHa); B - Hanbonblas wupuHa 6anku; H - TonwmHa 6anku.

MpupaBHAB BbipaxxeHnsa (1) n (3), nonyumm dopmyny Ans BblY4MCNEHUA
OTHOCUTE/IbHOW NPOAO/bHON Aehopmauun Ha paboyein gvHe:

_ 6,
0

Paboune TeH3oMeTpbl R1 1 R2 n3mepsoT gecdopMaumm B BEPXHUX U
HWKHUX BOMOKHaX 6asiky, 3arpykaemon cmnoii P; R3 1 R4 - NOCTOSAHHbIE pe-
31CTOPbI N3MEpUTENLHOrO MocTa. CxemMa MX BKIKOYEHNA B USMEPUTE/IbHOE YCT-
ponictBo (MY) nokasaHa Ha puc. 1, a. BkaoveHne TEH30pe3nCTOPOB B pasHble
njieyn U3MepuTesibHOro MnosiymocTa, BbIHECEHHOro U3 U3MEpPUTEsIbHOro YCT-
pOICTBa, KOMMEHCUPYET BUSAHME pacTArMBatowWwein cunbl M Temnepatypbl Ha
TOYHOCTb perucTpauum gedopmaumini oT n3rmda TapmpoBOYHOI GanKu.

Hanps»keHne Ha BbIXO[e M3MepUTe/IbHOro YCTPOICcTBa ¢ npeo6pasoBa-
TeNeM, BK/THOUYEHHbBIM MO CXeMe aKTUBHOIO MOMYMOCTa, PaBHO:

U R
Uge =54 d%. (5)

B cocTaB TEH30METPUYECKOro TpakTa BXOASAT: TEH30Pe3UCTOPHbIN npe-
obpasoBatenib aecopmauunii (MP.); TeH3omeTpuueckuin ycunutens (YCUN.);
pernctpupytowmii npuéop (PEr.). Bnok-cxema npeactaBneHa Ha puc. 2.

[P. YCWI. PET.

Puc. 2



TeH30MeTpUYeCcKunii TpakT [o/MKeH 06nafaTb MNPaKTUUYECKN JIMHEHOM
3aBMCHMOCTbIO BbIxoAHOro Toka | oT BxogHoro Bosgelictens B Buge Harpysku

P, npvknagsiBaemoii k 6asike paBHOrO conpoTUBEHWs U3rnby. KauecTso uc-
Nnonb3yemMoro TeH30MEeTPUYECKOro TpaKTa BbISIB/SETCA NMYyTEM NPOBeAEHUS MO-
BEPKM.

Mog NOBEPKOW MOHUMAIOT onpejesieHne MNorpewHocTer cpeacTs nsme-
PEHWI N yCTaHOBNEHME UX NPUTOAHOCTU K NpuUMeHeHuto. MoBepkn nogpasge-
NAKTCA Ha nepuoguyeckue, BHeoyepeaHble, NHCMNEKUNOHHbIE N pernameHTu-
pyroTCa cooTBeTCTBYOWMMM TOCTamMn, MHCTPYKUUAMU U T.A4.

MorpewHocT, BHOCUMbIE M3MEPUTENIbHbIMW MpeobpasoBartesiaMu, Moj-
PO6GHO paccMoTpeHbl B MeToanke MU 1347-86. MeTposiormyeckne xapakrepu-
CTUKN TeH30pe3ncTopoB HopmupyroTca FOCT 21616-76. XapaKTepucTuUku no-
rPEWHOCTM TEH30METPMYECKOW annapaTypbl NPUBOAATCA B TEXHUYECKOW f0-
KyMeHTauun mam nosy4varT B pe3ynbTaTte MeTpPosIornmyeckon artrectaymm no
FOCT B.326-78.

Mo NOCTy B KayecTBe XapaKTEPUCTUKU MOrpeLlHOCTU TEeH30MeTpuye-
CKOI annapaTypbl NPUHUMAIOT CpefHee KBagpaTnveckoe 3HavyeHne norpeLLHo-
CTU, KOTOPOe onpeaenstoT 13 AaHHbIX, NPUBEAEHHbLIX B nacrnoprax Ha annapa-
TYpy, Wiu nonyyarT Npyu METPOJSIOTMYECKNX UCCNeA0BaHUAX.

MNpefesibHY0 MOrpewwHoCcTb N3MepuTeNbHOro Tpakra (npu Mcnosb3oBa-
HUM NaCNOPTHbIX AAHHbIX) MOXHO OMNpeaennTb No popmye:

Onp. =07 +0y + 0y, (6)

roe Or=53%- npegenbHas NOrpPeLHOCTb TEH30METPUUYECKOTrO Npeobpaso-
BaTens (TeH30MeTpbl, 6aska, rpysbl); 6y = 1,0 % - npegenbHasa NOrpeLwHoCcTb

TEH30yCUNTENS; 5|/| = 0,2 % - npegenbHast NOrpPeLHOCTb N3MEPUTESTIBHOIO
npuoéopa.

Mpegnonaras, Y4TO MOrpeLwHOCT NOAYMHEHbI HOPMasIbHOMY 3aKOHY pac-
npeaeneHns, onpeaenum cpeaHo 0THOCUTENbHY0 NOTrPELLHOCTb M3MEPEHWNIA:

o
O <P =2150%, (7)

3
Hanbonee goctoBepHble pe3ynbTaTbl MOyYatoT NPy CKBO3HOM MOBEpPKE
BCEr0 TEH30MeTpu4eckoro Tpakta. lpu 3TOM Ha ero Bxog nojatoT o6pasuo-
Bblil 3TA/IOHHbIA CUTHaN ¢ nocnedylowein 06paboTKoN N OLEHKOW MeTPosorn-

4YECKUX XapaKTePUCTUK.

3mepuTenbHbIii TPAKT NPUrodeH K NPUMEHEHWUIO, eCIN CPeaHssi OTHO-
cUTeNbHas MOrpeLHoCTb U3MEPEHWIA, ONpeaenéHHas B pely/ibTate CKBO3HOM

NnoBepKun 6p, He rpeBbllaeT NoMyYEeHHY U3 MacrnopTHbIX 3HAYEHU C MOMO-
Wweto chopmyn (6) u (7), T.e. Op < On.

B cootBeTcTBUM ¢ TOCT 21616-76 ynpyrunin aneMeHT npeobpasoBaTtens
Harpy>arT cTyneHsaMu (He MeHee 5 cTynedeii, Bknovas P = 0) go ypoBHs
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€ = &rp., rae Erp = 1000 maH ™ —rpagynpoBoyHas (TapuMpoBoYHas) OTHOCU-
TenbHasa geopmauus. Pasrpysky Takxke npov3BogaT CTyMNeHsMU.

TeH30pe3ncTopbl ycTaHaBNMBAKOT C ABYX CTOPOH YMPYyroro afieMeHTa.
YNpyruin afieMeHT 1 TEH30Pe3NCTOP AO0/DKHBI ObITb COOCHbI (Yros1 MeXay ocsamm
— He 6onee 2 rpagycoB). Bpewms, 3aTpaumBaemoe Ha fedopmupoBaHue ynpy-
roro afemeHTa u onpejefieHne BbIXOLAHbIX CUMHA/IOB Ha KadKAOW CTyneHu, He
[L0/HKHO MNpeBbIWaTh 2 MUH. /19 NOBbILWEHNS LOCTOBEPHOCTM NMOSTyvaembix pe-
3y/1bTaTOB LUK/ 3arpys3ka-pasrpyska BbINOMHAT A0 TPEX pas. [pun aTtom nay-
3bl MeXAy uMKiamm [O/MKHbl 6biTb He MeHee 30 MUH, a Temneparypa OKpy-
YKaloLWen cpeabl He A0/MKHA MEHATLCA 60/1ee yem Ha 5° C.

Mo nosyyYeHHbIM pesynibTaTaM A8 KaK4oW CTyneHn gecopmauumn onpe-
[LensT cpefHee 3HayeHVe BbIXOAHOro Toka. [locne aToro MeTo4oM HanMeHb-
wux kBagpartoB no NOCT 21615-76 paccunTbiBalOT KO PULNEHTLI NOIMHOMA,
annpoKCUMUPYIOLLErO MCKOMYH XapaKTepuUCTUKY, W CpefHeKBaZpaTUYecKyto
norpeLsHocTb annpokcumauumn. OCHOBHOM 06BbEM MaTeMaTMyeckon 06paboTKu
pe3ynbTaToB NOBEPKM NPou3BoanTcs Ha M3BM (CM. npunoxxeHue).

2.0nvcaHne TeH30MeTpPMYECKOro TpakTa

O6LWKMit BUA, 3NeKTPOTEH30METPUUYECKON YCTAHOBKW NPeACcTaB/eH Ha puc 3.

] T

Puc. 3
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Cxema TEH30METPUYECKOro TpaKTa, WMCMNoNb3yeMoro B abopaTopHoOi
paboTe, NokasaHa Ha puc. 4. N306paxkeHbl TOMIbKO MOJIOXKEHUS, UCMONb3ye-
Mble B nabopaTtopHoi paborTe.

F Y
¥

[

Puc. 4

Ha puc. 4 npuHATHLI cnegyowme 0603HaYeHUS.

BPC - 6anka paBHOro conpotmBreHns n3rnby (ynpyruin snemeHT rpa-
[lyVpOBOYHOr0O YCTPOICTBA) C pa3Mmepamu: paboyas AsvHa Lp = 37,8 cm; Hau-
6onbluas wupuHa Bg =10 cm; TonwmHa H = 0,20 cm.

M - rpy3oBas niowanka.

P - TapupoBoYHble rpy3bl o 250 r ( 2,4965+ 0,002 H) Kaxkablii AUCK.

Ri1, R, — aKTMBHble TEH30pPe3UCTOPbl, BKNKOYEHbLI B MPOTUBOMOIOXHbIE
naeyn U3MepuUTesIbHOro MocTa; npu n3rnde 6asku TeH3ope3ncTop R; pernct-
pupyeTt gecopmMaumio pactskeHus, R, — gedopmayuio cxartus; Mapka TeH30-
pe3snctopoB 2[MKb-20-200B no TY 26-06-1382-7B8; TeH30pe3ncTopbl U3 nap-
TMn 200-200,6 Om (200,3 Om = 0,15 %).

RM — marasuH conpoTtusneHuin P4831, knacc 0,02; ¢ nomoubo MarasuHa
COMPOTMB/IEHMIA CO3[aeTca KaIMOpPOBOYHbIA pa3banaHc B O4HOM M3 Mey ns-
MepuTesIbHOro MocTa.

TY — TeH3omeTpuyeckuin ycunutens 8AHY-7M; nmeeT 8 MAEHTUYHbIX
N3MepUTENbHbLIX KaHa/I0B, U3 KOTOPbLIX OAMH OyAeT noABep)XXeH MpoBepKe; Mno-
3BONIAET perncTpupoBaTb CTaTMYecKne W [UHaAMUYeckue gedopmauuu;
K = 2,08 - nacnopTHbIi KO3PULNEHT TEH30UYBCTBUTENIBHOCTH.

1 - KaHasbHbIA nepeknyaTens; nveet 1, 2, 3 - AvanasoHbl YCUIEHUSA
(no cpaBHeHMIO C ananasoHoM 1 ycunieHue B anana3oHe 2 MeHblle B 2,5 pasa,
B Amana3oHe 3 - B 10 pa3; TOYHble 3Ha4YeHUs KO3IPMUUNEHTOB YCUNEHUA MNO-
nyyatoT Npu nosepke). B nonoxeHnn «0» BbIXOAHOM TOK KaHana ycTtaHaB/u-
BaeTCsa paBHbIM Hy/0. B nonoxkeHun «K» npomsBoauTCca 3nekTpuyeckas Ta-
pYpPOBKa: Ha BX0[, TEH30MEeTPUYECKOro YCUIUTENs NofaETcA Ka/IMGpPOBOYUHbLIN
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ANEKTPUYECKNIA CUTHa/, ABMAIOLWMIACA 06pa3u0BOi Mepoi napameTpa, m3me-
pPAEMOro TEeH30MeTPUYECKMM TPAaKTOM; LleHa TapupoBKM He WU3MEeHSAeTCA Mnpu
perynmpoBke KoadphmumeHTa YCUNEHUA KaHana; npu HeobXoAMmMoCTu mn3me-
HUTb LIeHY TapypPOBKX NPOBOAUTCS HOCTUPOBKA B COOTBETCTBUN C UHCTPYKLMEN
Ha TeH30yCUINTe/b.

2 - py4yka 6anaHCMpPOBKM U3MEPUTESIbHOTO MOCTa; 6anaHcMpoBKa MocTa
NPOM3BOANTCA C NOMOLLBIO rPy30BOK Nnowanku, noasewweHHon Ha BPC; mecto
noaseca OTMEYEHO KaHaBKOM.

3 - KaHasbHbIi TyM6/iep; B MOAOXKeHUN «MA» nogknwyaetr mMuaamnam-
nepmMeTp 9 K BbIXo4y W3MEPUTENLHOIO KaHasia; B MOMoXeHun «LUJ1» BbixoA
KaHana nogcoeauHAeTca K MuinnamnepmeTpy 11.

4 - pe3ncTop NoAcTporikn «PEI. HY/1A»; ¢ ero nomowbio yctaHaBvBa-
0T HY/IeBOM TOK Ha BbIXOAe YCUINTENIbHOIO KaHana npu 3aKopovyeHHOM BX0oAe
(nepeknoyvartesnb 1 B NONOXKEHUN «0»).

5 - pe3ucTop noacTpoikn «PEM. YCW/1»; B BblbpaHHOM Amanas3oHe no-
3BOJISIET NMIABHO MEHATb KO3(MPUUMEHT yCUNeHns; Ans obecnevyeHus nnHei-
HOCTW MaKCMMasibHbI BbIXOAHON TOK HE AO/MKEH npesbiwatb 30 MA.

6 - Tym6nep, KOTopbIi cneayeT yCTaHOBUTb B MOMOXKeHne «/3M»; npu
BbINO/IHEHUN fTabopaToOpHOM paboTbl HE NUCNO/b3yeTCs.

7- ceTeBOl Tymbnep; B NONOXeHun «BKJ1» BK/IOUAET CETEBOIN NCTOUYHUK
nutaHusa TY, o YeM MHOPMUPYET curHanbHas namna 10.

8 - UueHTpasibHbIN NepekntoyaTens KaHanos | - VIII; B nonoxeHnn «K»
No3BOJMIAET MPOKOHTPO/INPOBATL BE/IMYMHY CETEBOr0 Hanps>XeHus Mo LiKasne
MunavamnepmMeTpa 9; B OCTasIbHbIX MOMIOXXEHUAX Mepek/toyaresb NogkaoyaeT
MunavamnepmMeTp 9 K BbIXo4y KaHasa, HoMep KOTOpOro coBnajaeT ¢ OCTPUEM
PYUKN.

9 - MunnnamnepmeTp KOHTPOnbHbIM (£ 30 MA); ncnonblyetca ans npea-
BapuTesIbHbIX PErYIMPOBOK N TPYOOro KOHTPO/SA BbIXOAHOIO TOKA.

10 — nHgukaTopHasa namna, CUrHa/IN3NPYeT O BKKOUEHUN YCUIUTENSA.

11 — Npeun3nOHHbI MUIIMaMNePMeTP BbIXOAHOINO TOKa C 3epKasibHOW
wkanon (knacc 0,2); wkana - 150 geneHuin, Tok - 30 munaMamnep, UeHa ae-

nenus - 0,2 mA, BHyTpPeHHee COMpOTUB/IEHME RBHyTp = 20 Owm; Tpexnosnyum-
OHHbIN TyM61ep Npubopa cneayeT BKAKUUTL B /1IEBOE MOSIOXKEHME.

HekoTopble nacnopTHble XapakKTePUCTUKN TEH30METPUYECKOTO YyCUNUTe-
na:  amanas3oH paboumx yacTtoT 1-500 'y; gonycTumbii pa3bpoc conpoTuBe-
HWIN TeH3ope3nctopoB = 0,67 %; wun3amepsiemble gedopMaymm Npu O4HOM ak-

TMBHOM pesuctope: 1 gvanasoH - 500 mnH *; 2 gmanasod - 1250 mnn t; 3

avanasoH - 5000 MaH !, npu ABYX aKTUBHbIX TEH30pe3nCTopax CUrHan Ha
BbIXOA€E MOSIyMOCTa YBE/IMUMBAETCA B 2 pasa Npu U3MEPEHMM TaKoi Xe fe-
thopmaunn; MakcMMasbHbIA BbIXOAHOM TOK coctaBnseT 30 MA; HenuHemn-
HOCTb FpafyupOBOYHON XapaKTepUCTUKN He 6onee 1%; MakcuMasibHas Mo-
FPELHOCTb BbIXOAHOIO ToKa + 5%; curHan anektpuyeckoin Tapuposku 30 mA

+ 1%,; conpotuBneHne Harpyskm 20-25 Owm.
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3.MNopsaoK BbIMNONHEHNS paboThl
3.1. NoarotoBka K paboTte TEH30METPMUYECKOro TpakTa.

1. Ha 6anky paBHOro conpoTuB/IEHNS YCTAHOBUTbL IPY30BYHO Mowaaky. MNpus-
Ma nojgeca [0/KHa cTaTb B KaHaBKYy MO OCU OTBEPCTUA.

. Bce pyykn marasuHa conpoTtusneHunin RM yctaHOBUTb Ha HOJb.

. NepeknyaTtens 1 BKIUUTL Ha «0».

. Tym6nep 3 nepeBectu B NOMOXKeHNE «MA».

. Tymb6nep 6 ycTaHOBUTb B NOJIOXKEHUU «N3M>.

. Nepekntoyatesib 8 NOCTaBUTL B NOMIOXKEHNE «K».

. Tymbnep Ha kKopnyce munnvamnepmeTpa 11 nepeknounTb B /1eBO€ MOJO-
XXeHue.

8. BkiouuTb BUNKY B ceTb 220 B.

9. Tymbnep 7 nepeBecTn B MNonoxeHne «BK/1». OomkHa 3aropeTbCs MHAMKa-
TopHaa namna 10, a cTpenka munnanamnepmeTpa 9 AoskHa nokasbiBatb + 22
MA, 4TO COOTBETCTBYET CeTeBOMY HanpsbkeHuto 220 B. [Jo Hayana noBepku
TEH30MEeTPUYECKNIA TPaKT A0/HKEH NporpeBaTbcs He MeHee 20 MUHYT.

~NOoO Ok~ WwDN

3.2. NpoBeaeHne 3KCneprMeHTanbHOM YacTy NOBEPKU

Mpwn NpoBefeHNN IKCNEPUMEHTaNIbHOW YacT NOBEPKN MU/IMaMiepMeTp
cnepyet Bkw4yatb Tym6nepom 3. B nonoxeHnn «MA» BK/IOYEH MUInNaM-
nepmeTtp 9, B NOMOXeHUU «LUJT» - BKNOUeH mMunnvamnepmetp 11.

3.2.1. HacTpoiika Hyns kaHana

MNepeknoyatens 8 NepeknoynTb Ha HOMEep KaHana, nognexkawero rno-
Bepke. CTpenky munnvamnepmeTpa 9 ycTaHOBUTb Ha HOJIb C NMOMOLLBIO pe3u-
cTopa NoAcTpolikn 4 (rpyboe namepeHne). YCTaHOBKY HY/Sl YTOUHUTb MO MUS-
nnamnepmeTpy 11.

3.2.2. banaHcupoBKa U3MepUTEsIbHOro MocTa

Bkiwountb munnnamnepmetp 9. lNepeknwyatenem 1 BKIKYUTL guana-
30H «1». C6anaHcnpoBaTb U3MeEPUTENbHbIA MOCT, A1 Yero nepemMeHHbIM pe-
3MCTOPOM 2 YCTaHOBUTb CTPENIKY Ha Hy/eBYH OTMETKY. banaHCUpOBKY yTOu-
HUTb Mo npuoéopy 11.

3.2.3. YcTaHoBKa Koa(huumeHTa ycuneHns

Bbixo4 ycunutena nepekniovntb Ha Munnvamnepmetp 9. MarasmH co-
npotmBneHnii RM BkAounTb B nonoxeHune 0,1 Om. Bpallas oTBepTKOi pesu-
CTOP NOACTPOWNKM 5, yCTAaHOBUTL BbIXOAHOW TOK 15 MA. YCTaHOBKY TOKa yTOu-
HUTb No Npunbopy 11. MNMepekntoyaresib MarasvHa conpoTuBAeHNn RM nepesec-
™" B nonoxeHne 0,2 Oma, T.e. yBeNMUUTb pazbdbanaHC N3MepuTesIbHOro MocTa
B 2 pa3a. Pe3suctopom 5 yctaHoBUTb TOK 30 MA no npubopy 11. 3TOT TOK B

oTuéTe o6o3HaueH kak 11(p2).
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3.2.4. OueHKa NMHENHOCTN YCUNNTENbHOrO KaHana

MarasuH conpoTmBneHnin RM nepekntounTb B nosoxeHue 0,1 Om. 3Ha-
yeHue ToKa, 3aperucTpupoBaHHoe MuaMamnepmeTpom 11, 3anucaTtb B OTUETE
KaK |1(o,1)- BblUMCNNTL HENMHEMHOCTL aMNINTYAHOW XapaKTepUCcTUKN KaHana
TEH30yCUNUTENA B NEPBOM AManasoHe:

| -15
o, =2 [100%. (8)
15
MonyyeHHoe 3Ha4yeHWe 3anucatb B COOTBETCTBYHOLLYH CTPOKY OTYéTa. B Ana-
nasoHax 2 U 3 HEJIMHENHOCTb He NPEBbICUT MOJTYYEHHYIO.

3.2.5. OnpepgeneHne KO3IPPULMEHTOB YCUIEHMA No guanasoHam 2 n 3

Pyuky marasmHa conpoTuB/IEHNIA BEPHYTb B HY/IEBOE MOMOXeHMe. Mepe-
KnoyaTesiem 1 BKIKOUYUTHL AnanasoH 2. Pe3nctopom 2 cbanaHcuposatb U3Me-
pUTEeNbHbIA MOCT MO Npubopy 11. Mara3uH COMPOTMB/IEHUI MEPEKNUYNTL B
nonoxeHune 0,2 OM. 3anucaTb Be/IMYNHY BbIXOQHOIO TOKa B CTPOYUKY |2(0,2)
OTYETA.

MoBTOPUTL ONLIT AN4 AManas3oHa 3 U 3anucaTb BeNYMHY BbIXOAHOrO
ToKa B cTpouky l3(p2) oTuéTa.

MNpUHATL KO3(W(PULMEHT YCUIEHUS B MepBOM AuanasoHe 3a efnHuLy
(K{ = 1) v onpegennTtb KoadnLMEHTbI YCUNEHNS B AManasoHax 2 1 3:

K, =( I1(0,2)/'2(0,2) )" 9)

— -1
K3 _( |1(o,2)/|3(o,2)) . (10)
KoahhmumeHThbl 3anucaTb B NPOTOKO/ OTYETA.

3.2.6. MNpoBeaeHne aNeKTpnU4ecKom TapmpoBKn

Pyuykn marasvHa conpoTuBIEHUA W nepeknoyatens 1 ycTaHOBUTL B
HyneBble nonoxXxeHua. CTpenka munnnamnepmeTpa 11 go/mkHa BO3BPaTUTLCA
Ha HyneByl0 OTMETKY. B cnydyae HeobxoAMMOCTV MoAperynuposatb pe3ncTop
4. MNepeknoyaTtens 1 nepeBecTn B NOSIOXKeHNE «K». BennymHy TapmpoBOYHOro

TOKa ITap 3anucatb B NYHKT 4.4 OTYETA.

3.2.7. OueHKa IMHENHOCTN TEH30METPUYECKOIO TpaKTa

MpoBepnTb NPaBUILHOCTL NoABeca rpy30BOM NIOWAAKN HA TapupoBOY-
HOW Gasike. Py4uky nepekntoyatens 1 ycTaHOBUTb B Hy/neBoe nonoxxeHue. o
MUnMamnepmeTpy 11 npoBepuTb HOJb, a B Cyvyae Heob6XxoAMMOCTM NOACTPO-
NUTb pe3ncTtopom 4.

Mepekntoyaresiem 1 BKAKOUUTL NEPBLIA Anana3oH. Py4ykoi pesucTtopa 2
npou3BecTn 6asaHCUPOBKY N3MEPUTENLHOIO MocTa no npuéopy 11. B tabnuuy
OT4YéTa 3anucatb TOK NP HY/IEBOW Harpyske Ha 6asiky rpagyvpoBOYHOro ycT-
poicTBa.

22



Harpy3uTb, a 3atem pasrpy3uTtb 6asiky B MHTepBasie P=0-175Hc¢

warom 2,5 H. BenuuuHsl BbixogHoro Toka | 3anucate B cooTBeTcTByMOLME
rpadbl Tabnmubl. Bpemsi Harpy>keHnss Ha Kaxkgon CTyneHu He [LO/MKHO MNpeBbl-
watb 2 MuH. (TOCT 21616-76). AnA NoBbIWEHNA AOCTOBEPHOCTU CneayeT Bbl-
NMOJSIHNTL MOBTOPHbLIE LUKNbLI C NMay3amu mexay unknamm He meHee 30 MUHYT.

Tymbnep 3 nepeknouuTb B nosokeHne «MA», nepeknoyartens 1 - B
Hy/ieBOe MONoXeHue, Tymosep 6 - B nonoxeHuwe "BbIK/1". MpoBoa nuTaHuA
OTKNHOUYNTL OT ceTu 220 B.

BbluMcnnTb cpegHue 3HavYeHUs ToKa A1 KaXKA0M CTYMEeHU HarpyXeHus
N 3anucartb B Tabnuuy.

3.3. O6paboTKa pe3ynbLTaToB NoBepkn Ha MIBM

BknounTb NUTaHWe BbIYUC/INTENILHOIO KOMMJEKCa M BblK/IUaTelb ce-
TEBOro HarnpsKeHust Ha npaBon cTopoHe Kopnyca M3BM. MNocne nosiB/ieHns Ha
9KpaHe MOHWUTOpa MeHI HaBecTU Kypcop Ha cTpoky "LABRABOT" u HaxaTb
Knasuwy "Enter". HaBecTn Kypcop Ha CTpoky "poverka", Haxartb " Enter".
Ha akpaHe nosBuTCA NpuriawieHe K BBOAY MHGopMaumu.

BBoA MHbopmaumn ocyuwlecTBnseTca ¢ kiasmatypel. o 3anpocam, no-
ABMAOWNMCA Ha 3KpaHe, BBOAATCA: BeE/IMUYMHA TOKa MNPV 3N1EeKTPOTapUPOBKE;
N3 Tabnuubl - CpeaHUn TOK, COOTBETCTBYIOLWMIA 3HAYEHUSAM Harpy3ku, MnosiB-
NALWUMCA Ha 3KpaHe.

MNocne Habopa oyepefHOro LMGPOBOro 3Ha4YeHUs N ero NpoBepKu cne-
AyeT HaXXumaTtb Knasuwly “"Enter”.

Pe3ynbTaTthbl BbluucneHuii no gpopmynam (1) - (4), (11) - (14) sblgatoTca
Ha 3KpaH MOHUTOpa B COOTBETCTBUMU C AaHHLIMWU, BBEAEHHbLIMU C K/TaBUaTYypbl.

Tabnmua akcnepumeHTaslbHbIX 3aBUCUMOCTEN CpefHEro ToKa OT Harpys-
KW 3aBepLlaeTcs CTPOKON 3HAYEHWUI TOKa, ornpefenéHHbIX Mo ypaBHEHUIO /U-
HelHOM perpeccun, HarneyataHHOMY HUXe W arnrnpoKCMMUPYHOLLEMY 3Kcnepu-
MEHTaJ/IbHbIE TOYKMW.

PacxoXaeHusa Mexkay 3KCnepuMeHTa/IbHbIMU U TEOPETUYECKMMN 3Haye-
HUSIMU BbIXOAHOIO TOKa TEH30MeTPUYEeCKOro TpakTa OLEeHEeHbl cpefHeill OTHO-

CUTENIbHOM NOrPEeLIHOCTbI0 N3MEPEHWI 6p.
LileHa TapvpOBOYHOrO CUrHaia OnpedensieTcs C MOMOLLbI ypPaBHEHWUS
perpeccumn - No TOKy B MOMEHT 3/1EKTPUYECKOW TapuUpPOBKM |Tap. BblUMC/IEHA

Harpyska PTap. LleHa TapuvpoBKU MOXeT 6biTb NpeAcTaB/ieHa TakKXKe WHbIMY
3KBMBA/IEHTAMMU.

Mpumep rpacgmyeckoro oMopmIeHUs MU NpeacTaBNeHnss OCHOBHbIX pe-
3yNbTaTOB BbIUMC/IEHWI NPeACTaB/EHbI HA 9KpaHe MOHMUTOopa. Konuio 3kpaHHO-
ro U300padkeHus ¢ pesysbTaTaMu CYETA MOXKHO MOMYUUTb C MOMOLLBIO MPUH-
Tepa.

Mocne OKoHYaHWA PaboTbl KOMMbOTEP, MPUHTEP U NycKaTenb cneayet
BbIK/IOUNTb.
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3.4. OhopmneHne NPoOTOKONa OTHETA

B Tabnuuy Bnucatb TEOPETUYECKME 3HAUYEHUS TOKa, OnNpeAefeHHble
M3BM ¢ NOMOLLbIO YPaBHEHUSA NTMHENHOW PErpPeccun.

3anucatb ypaBHEHWE NMHENHOW perpeccuun, CPeaHi OTHOCUTESbHYHO
NMOrpeLLIHOCTb N3MEPEHNIA 6p, LleHy TapMpOBKM.

Ha KoopAMHaTHbIX OCAX FPagyvMpoBOYHOrO rpadmka n3obpasuTb TOUKa-
MW CpefHME 3HAYeHUs] TOKa NPOTUB COOTBETCTBYHOLMX HArpy3ok. 306pa3nTb
NpPsIMY0, COOTBETCTBYIOLLYH JIMHEIHOWN perpeccum.

[aTb rpaduyeckyto UHTepnpeTauuio TapupOBKW, ANS 4Yero U3 TOYUKM,

COOTBETCTBYHOLLEN |Tap, MPOBECTU FOPU3OHTA/IbHYIO JIMHWIO 0 NepeceyeHns
C PerpeccroHHON NPAMONA. M3 TOUKM nepeceyeHns onycTUTb NepneHanKynsp

Ha ocb P. Touky nepeceueHus nepneHgnKynspa ¢ 0Cbi 0603HAUUTL PTap :

rOPU3OHTaMM ¢ fipyroit ockio —  lrqp.

OchopmneHne OTYETA 3aBEPLUNTb 3aK/IHYEHWEM O MPUroAHOCTM TEH30-
METPUYECKOro TpakTa K MpPoBeAeHNIO 3KCNepUMeEHTa/IbHbIX UCCNeaoBaHWiA, ap-
rYMEHTUPOBAHHbLIM pe3ynbTaTamm NoBepPKH.

4. ObpaseL, O0THETA

3mepeHune gecopmanmii MeETOA0M 3/1IEKTPOTEH30METPUN
M onpeaesieHne NorpeLlHoCcTen namepuTenbHoK annapaTtypbl

4.1. Llenb paboTbl.
4.2. Cxema ycTaHoBKM (puc. 4)
4.3.XapaKTepucTuKn rpaynpoBOYHOro yCTpoicTBa.

Banka paBHOro conpoTusieHNsa U3rnby (TapnposoyHas b6anka):

pa6ouasi gnuna - Ly = 37,8 cm;
Hambonbwan wupuHa - Bo =10 cm;
TonwmHa - H = 0,20 cm;

Mogy”nb ynpyroctu - E = 2.10° MMa.

PacuéTHbIe 3Ha4eHnsi OT Harpy3kn P = 10 H:

HanpsbkeHne - O = 27 MNa;
OTHOCUTenbHas NpoAonbHas gecopmaums = € = 135 man™.
AKTUBHbIE TEH30PE3UCTOPbI:

cpeaHee conpotmsneHve - R =200,3 Owm;

KO3h(PULMEHT TeH30uyBCTBUTENLHOCTY - K = 2,08;
pasbpoc conpoTmBeHnii B naptum =+ 0,15 %.
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TapupoBOYHbIE TPy3bl:

Be/IMUMHa CTyneHn HarpyxeHusa AP = 2,5 H;
pasbpoc rno Becy =+ 0,08 %;
KOJ/INYECTBO - 7 LUTYK.

4.4. TloBepKa KaHana TEH30MEeTPUYECKOro ycunmnTens.

JKCNnepnMeHTa/IbHble 3HAYEHNA ToKa:

11(0,1) = mA,
11(02) = 30 mA,
12(02) = mA,
13(02) = mA,
ltap = mA.
HenvHelHoCTb B Anana3oHe 1:
51 = M [1009% =
15
KoathpnumeHThbl ycuneHnsa no gunanasoHam:

Ky=1,
K, =( |1(o,2)/|2(o,2) )_1 =( )_1,
K3 :( I1(0,2)/'3(0,2) )_1 :( )_1.
4.5. MNoBepKa NMMHENHOCTN TEH30METPMUUYECKOIO TpaKTa.

3Ha4yeHnsa BbIXOQHOIO TOKa N Harpy3Kku

Harpyska P, H| O 25 | 50| 75 (10,0|12,5|15,0
ok |, mA

17,5

MpU Harpy>KeHun

npu pasrpyske

cpeaHuin

TeopeTUYecKuin

YpaBHeHwe nuHeliHoii perpeccun | =

Cpe/fiHAsi OTHOCUTE/IbHAsA MOrPELHOCTb U3MEPEHWIA: 5p = %.
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LleHa TapupoBKu: PTap = H;
O-Tap = Mﬂa,

STap = MJIH.

MpaflynpoBoyHble rpacuku — rpadmkm 3asucumoct | — P:

1
mA
25
201
151
10t
5¢

* . v v - * v -
25 50 7,5 100 125 150  PH

4.6. BoiBOAbI

MpumeyaHue. BbiBoAbl CneayeT U3NOXWTb B BUAE apryMeHTUPOBAHHOIO 3a-
KNoUYeHusi. B TekcTe NPUBECTW YypaBHEHWE NIMHEHOW perpeccum, CpeHHoo
OTHOCUTE/IbHYIO MOrPeLIHOCTb, MPOLEHT HENVHERHOCTU, BEeNUUUHY W LeHy
3NEKTPUYECKOI TapupPOBKW. YKasaTb Ko3appuuMeHTbl ycunenmss B 1, 2 n 3

AnanasoHax. [aTb 3akiluyeHve 0 MPUrofHOCTU K paboTe U3MEepPUTESIbHOro
TpakTa.

PaboTy npuHAN
« » 20 r.
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NPUNOXXEHWE
K nabopatopHoin paboTte Ne23

MaTemaTn4yeckas 06paboTKa pe3y/ibTaToB NOBEPKN

JINHENHbIA NapHbIA pPerpeccMoHHbIA aHaIM3 3aK/lovaeTca B onpegese-

HUKM KoadhpuumeHtos A n B amnmpuryeckoii nuHeliHon 3aBMCUMOCTHN:
y=A+BIX. (11)
CooTHoweHne (11) Ha3biBaeTCcs ypaBHEHMEM NIMHENHON perpeccun. JTo ypas-
HEHME OMUCbLIBAET CBA3b MeX/ay HekoTopbiM uuciom N nap 3HaueHuii Benu-
unH X n Y, o6ecneumsas npv 3TOM HaUMEHbLLYH CPeAHEKBaAPaTUUHYIO

norpeLiHocTb. MpsaMyo IMHUIO NPOBOASAT Tak, UTOObl CymMMa KBajpaToB OT-
KNOHEHUI PaCUYETHbIX U 3KCMEPUMEHTA/bHBIX 3HAYeHWli Gblna MUHUMAbHOIA.
CnepoBate/fibHO, A0/IXKHO BbINO/HATLCS COOTHOLLEHME:

i(y—ya)z . min.

STOMYy YCMOBUIO YAOBETBOPAOT KO3MMULMEHTbI YpaBHEHUS, BblUUCASEMblE
no cregyrowum copmynam:

ziyi@@(iﬁz'z(’(i )5
NGkP-Exf

B = NGB D s By,
N @(Xi)z—(zxi)z |

Ana TeH3omeTpuyeckoro TpakTa BemunHbl X 1 Y MOXHO OTOXAecT-
BUTb COOTBETCTBEHHO C Harpyskoii P Ha ynpyruii anemeHT v BbIXOAHbLIM TO-

kom |.
MporHospyemasi CcpegHssi OTHOCUTENIbHAsi MOrpeLHOCTb U3MEPEHWIA
onpepensetcs Gopmyoii:

o)

A (12)

(13)

_ 15 ATBDG Y

= 0
TR [100% . (14)

N

B dhopmynax (12), (13), (14) 3HaK > 3KBMBaIEHTEH Z , rie N — konnuectso

nap Xi 7 Yi.
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