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Jluer akryaamzanun paboueii nporpaMmel

PaGouas nporpamma nepecMoTpena, odcyskieHa u ogobpena juist peanusauuu B 2020 - 2021
yueOHOM rojty Ha 3ace/anun kadeapsl ABTOMATH3HPOBAHHBIX CUCTEM YIIpaBIEHUS

[Iporoxon or 02 cenrsd }/ Ne 1
3aB. kadeapoii 7. it C.M. Aujpeen

Pa6ouas nporpamMma riepecMoTpeHa, o0cyxk/iena i ogobdpena juis peannsauun B 2021 - 2022
y‘leGHOM roay Ha 3aCcclaHuH Ka(bezlpm Aaromarmuposammx CHCTEM YIIpAaBJICHUSA

[Ipotokon or 200 i Ne
3as. kadenpoi C.M. Aujapeen

PaGouas nporpamma rnepecMoTpeHa, obcysk/eHa u ogobpena s peanusamun B 2022 - 2023
y4ueOHOM rojly Ha 3ace/jaHnH Kadeapsl ABTOMATH3UPOBAHHBIX CUCTEM YIPABJICHHS

[Iporokon ot 20 r. Ne __
3aB. xadeapoit C.M. AujpeeB

PaGouas nporpamma nepecmorpena, 06cysk/aeHa u ojo6pena juist peanusanuu B 2023 - 2024
y4eOHOM Tojty Ha 3aceiannu kadepsl  ABTOMAaTH3MPOBAHHBIX CHCTEM YIIPABJICHHS

[Iporokom ot 20 r. Ne
3aB. kadeapoii C.M. Anapees




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuunnuna MeTposoruss U cpeicTBa U3MEpPEHHil BXOIUT B 00f3aTeNbyl0 4YacTb
y4eOHOro I1aHa 00pa30BaTeNbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremaruka

®usuka

BBenenue B HanpaBiieHuE

3nanus (YMEHHs, BIAJICHUS), OMyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OymyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

TexHonornyeckue qaTIuKu

OcHoBBI TpeoOpa3oBaTEIbHON TEXHUKHI

MeToabl 1 CpeacTBa IMarHOCTUPOBAHUS

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu s

B pe3ynbpTate ocBOEHUS AUCHUILIMHBL (MOAYIsT) «MeTposorus U CpecTBa U3MEPEHUN»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 Cnoco0eH HCMNONb30BaTh IOJIOKEHUS, 3aKOHbl M METOJbl €CTECTBEHHBIX HayK H
MaTEeMaTHKH JUIs pelIeHHsI 3a1a4 MH)XEHEPHOM 1€ TeIbHOCTH

OIlIK-1.1 [Ipumensier puznyeckue 3aKOHbI U MATEMaTHYECKHE METO/IbI /ISl PeIlIeHUs
3aJ1a4 TEOPETHUUECKOT0 U IPUKJIAHOIO XapaKTepa

OIIK-1.2 Hcnonb3yer 3HaHUS (PU3MKK U MAaTEMaTHKU MPU PEIIEHUU MPAKTUYECKUX
3ajad




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 12 akaj. 4acos;

— BHEAyIUTOpHas — 1 aKaJI. 4acoB

— caMocTosTenbHas padbora — 127,1 akan. gacos;

®dopma aTTecTallum - 3a4eT C OLEHKOMN

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) g . p Kon
> g © | caMOCTOSTENbHOH | ycreBaeMOCTH U
JIACIMTUTHHBI = [ . | KoMnereHuuU
2 £ paboThI TIPOMEKYTOUHOM
nab. | mpakt. | =&
Jlek. =] aTTecTaluu
3aH. 3aH. | QO &
1. OCHOBBI METPOJIOTHH
1.1 OcHOBHBIE TOHSTHSL.
IIpaBoBeIe OCHOBBI. CamocrosTenpHOe
Mertponoruyeckoe 05 10 |meyuenne yaeOHOH VerHBI OIPOC OIIK-1.1,
obecrieuenne.  EnuHCTBO ' JIUTEPaTypBI, P OIIK-1.2
M3MEpEHHI. KOHCIEKTa JICKIIUH
Mertponoruyeckue
CamocrosTenpHOe
u3y4yeHue yueOHoi .
1.2 Nsmepsiembie ynmepai,ypm VYerHbIl onpoc. OINK-1.1
BEJIMYUHBI. BUABI, METOIbI 0,5 1 20 i JlaboparopHas o
- Dbl s B! ' MOJrOTOBKA K paTop OIlK-1.2
U3MEpeHHH pabota
1a60paTOPHBIM
3aHATHSAM
CamocrosTenpHOe
n3ydeHue y4eOHou .
VerHslii onpoc.
1.3 OcHOBHBIC TOJIOKEHUS 05 1 15 JIUTEPATYpBI, TaGoparo 1:135[ OIIK-1.1,
TEOPHUHU MOTPEITHOCTEN ' MIOATOTOBKA K :6OT§ OIlIK-1.2
71a00paTOPHBIM p
3aHATHSIM
Hroro no pazaeny 15 2 45
2. CpencrtBa wW3MepeHHS U
puOOpPHI
CamocrosTenpHOE
u3ydyeHue yueOHoH .
2.1 CpenctBa W3MepeHHSI. y;HTe az o VerHslii onpoc. OIK-1.1
Crpykrypabie cxembl CH. 05 | /1K 17 PaTypbI, JlaGopartopHas )
MOJTOTOBKA K OIlK-1.2
Brioop CU pabora
1a60paTOPHBIM
3aHATUSIM
3
CamocrosTenpHOe
u3ydeHue yueOHOM .
22 e e VYcrHBli onpoc. 11
. W3mepenue 1 I 20 JTUTEpaTypHl, TaGopaTopHas OIIK-1.1,
INEKTPHUYESCKUX BEITMYHH MOJrOTOBKA K 560T§ OIIK-1.2
nabopaTopHBIM p
3aHITHSM




CamocrosiTenbHOE
H3yueHHe yueOHon

YerHsli onpoc.

2.3 W3mepenue 1 U 151 JIMTEpaTypBI, TaGopatopHas OIIK-1.1,
MarHATHBIX BEJINYHH MIOJTOTOBKA K OIIK-1.2
pabora
1a60paTOPHBIM
3aHATUSAM
CamocrosTenpHOe
n3ydeHue yueOHoH .

24 Usmepenue JIUTEPATYPHI, YCTHEL onpoc. OIlK-1.1,

1 1/11 20 Jlab6opaTopHas
HEINIEKTPUUESCKUX BETUUUH MOJIrOTOBKA K OIIK-1.2

pabora
nabopaTopHBIM
3aHITHSIM
25 W3meputenbHble CamocrosarenbHoe | YCTHBL onpoc.
N OIIK-1.1,

UH(OPMAIHOHHBIE 1 10 |u3yuenue yueOHoii| KonrponbHas OIK-1.2
CHCTEMBI JUTEPATYPHI pabota '
Wroro no pasneny 4,5 | 441 82,1
Hroro 3a cemectp 6 6/41 127,1 320
Hroro no aucnumnnuae 6 6/41 127,1 3a4eT ¢ OLIEHKOHN




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3anuu  MPeIyCMOTPEHHBIX  BHUJOB yueOHOW paboThl B  KadyecTBe
00pa30BaTeNbHbIX TEXHOJOIMH B IpenojaBaHUM AUCLUUIUIMHBL «MeTpojoruss MU Cpencraa
U3MEpEHUIN UCTIONb3YIOTCS:

Tpaauumonnsie 00pazoBaTeIbHBIE TEXHOJOTUH — WH(OPMAIIMOHHAS JIEKIHS (BBOIHYIO
JIEKIUIO, TJI€ JaeT IIEPBOE MPEACTABICHUE O MTPEIMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM U
3a7la4aMM Kypca); JIEKIMM — KOHCYJIbTAlluU, M3JI0’KEHHUE HOBOI'O MaTepHallia CONPOBOKIAECTCS
MIOCTaHOBKOM BOIIPOCOB M JIMCKYCCHEH B MOMCKAaxX OTBETOB Ha ATH BOMPOCHI; JIabopaTOpHbIE
paboTHI.

Texnonoruu mpobieMHOro 00ydeHHs — MPOOJIEMHBbIE JIEKIUU SIBISETCA PE3yIbTaToM
YCBOEHHSI MOJTyYSHHOM MH(pOpMAIMK TTOCPEICTBOM ITOCTaHOBKH ITPOOJIEMHOT0 BOIIPOCA U IMTOMCKA
nyTeld ero pemieHus; jJabopaTopHble pabOThl C HCIONb30BAaHHEM MPOOJIEMHOr0 OO0y4YeHHE,
KOTOpOE€ 3aKJII0YAeTCsi B CTUMYJIMPOBAHUM CTYJIEHTOB K CAMOCTOSATEIbHON «100bIu€» 3HAHMM,
HEOOXOUMBIX IS PEIICHUS] KOHKPETHOM MPOOIEMBI.

WudpopMannoHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTeNbHBIE TEXHOJIOTUM — B XOJE
MPOBEJCHUS JIEKIMOHHBIX 3aHATHM MPeIycMaTPUBACTCS HCIOJIB30BAHHUE AJIEKTPOHHOTO
JEMOHCTPALlMOHHOI0 MaTrepuana (JeKUuUu-BU3yalln3allun), UCIob30BaHue MHTepHeT pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKUMOHHBIN MaTepuan 3aKpeIvIsieTcsl B XoJe JabOopaTOpHbIX paboOT, Ha KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CamocrosiTenbHass paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITEIbHOM NMpPOpabOTKe B
MPOLIECCE BBIMOIHEHHUSI KOHTPOJIbHBIX paboOT, a Takke B IMPOLIECCe MOJATOTOBKH K YCTHOMY
OIpOCY, TECTUPOBAHUIO U UTOTOBON aTTECTALUH.

B xozae npoBeneHys JEKIMOHHBIX 3aHATHI IPEyCMaTPpUBASTCS:

- HUCIOJBb30BaHUE 3JIEKTPOHHOTO JAEMOHCTPALlMOHHOIO MaTepuaia IO COBPEMEHHOMN
WU3MEPUTENIBHOM TEXHHUKE;

- UCTIOJIb30BaHUE AJIEKTPOHHBIX YUEOHUKOB I10 OT/IEIbHBIM TEMaM 3aHATHIH;

- BCTPEYM C NPEJACTaBUTENSIMU MPOEKTHBIX W OOcCiIyxuBaromux npennpustuii: OO0
«OCK», 000 «Mupopmcepsuc MMK», OO0 «KoncOM»y; mpeamnonaraeMble T€MbI BCTpeu:
«lHHOBaruu B 00NacTW KOHTPOJIbHO-U3MEPUTEIBHOM TEXHUKW», «VIHTemIeKTyanbHbIe
MEXATPOHHBIE CUCTEMBI», «/[MarHOCTHKA U IOBEPKA CPEACTB U3MEPEHUID.

- aKTUBHBIE U WHTEPAKTUBHbIE (OPMbI OOyUEHHUS: BapUaTUBHBIA ONpPOC, JUCKYCCHUH,
YCTHBIA OMpoC, KOHTPOJbHAasg paboTa, TECTOBBIM ONPOC, HHAUBHAyaJIbHAs <«3alUTa»
1abopaTOPHBIX PabOT U T.JI.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:



1. Camapuna, M. I'. OcHOBBI METpOJOTMM, CTaHAAPTU3ALMH M CepTU(UKALUU:
yaeonoe nocobue / U. I'. Camapuna, T. I'. CyxonocoBa ; MI'TY. - Marautoropck: MI'TY, 2016.
- 1 omektpon. onr. guck (CD-ROM). - 3arm. ¢ Turyn. oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134
039/2872.pdf&view=true  (mara oOpamienus: 14.05.2020). - Makpooobekr. - Tekcr
3JICKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

2. I'pebennnkoBa, B. B. Texuudeckue uaMepeHus U mpuOopsl: yaebHoe mocodue / B.
B. I'pe6ennukoBa, M. B. Beuepkun ; MI'TVY, [kad. DudC]. - Marautoropck, 2014. - 150 c. : un.,
CXEMBI. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcataloques/1/11163
27/817.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : ANEKTPOHHBIH.
- ISBN 978-5-9967-0543-6. - UmeeTcd rieyaTHbBIH aHAJIOT.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. 1. INeneBun, B. ®@. Metpomnorust u cpeacTBa u3mMepeHuid: yuaed. mocooue / B.D.
[TeneBun. — Munck: HoBoe 3Hanme ; MockBa : UH®PA-M, 2019. — 273 c. : uin. — (Beicuiee
obpa3oBanme: bakamaBpuar). - ISBN 978-5-16-006769-8. - Tekcrt: snekrponHbid. - URL:
https://znanium.com/catalog/document?pid=988250 (mara ob6pamienus: 18.09.2020). — Pexum
J0CcTyma: 1o MOJIUCKE

2. Kopuunosa, U. I'. Texanueckue usmepeHus: ¥ npubopsl : 1abopatopHblil npaktukym / .
I'. KopumioBa, B. B. I'pe6ennukoBa, A. W. Ceprees ; MI'TY, kad. [IKuCY. - Marautoropck,
2010. - 129 c. : WII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=331.pdf&show=dcatalogues/1/10718
36/331.pdf&view=true (nata obpamienus: 14.05.2020). - MakpooObeKT. - TeKCT: 3IeKTPOHHBIH. -
Nmeercst mevaTHsbIi aHAJIOT.

3. Mertponorus, crangapTuzanus, cepTudukanus: ydyebHoe mocobue / A.M.
Apucros, B.M. Ilpuxoasko, N.J1. Ceprees, [[.C. ®artoxun. — Mocksa: UH®PA-M, 2021. —
256 c. + Jlon. wmarepuansl [DnekTtpoHHblii pecypc]. — (Cpemnee mnpodeccroHaibHOe
obpazomanme). - ISBN  978-5-16-013964-7. - Tekct: oamekrponssii. - URL:
https://znanium.com/catalog/product/1190667 (nara obparenus: 18.09.2020). — Pesxxum gocryma:
IO TIOJIMTUCKE

4. OpactoB, B. E. Merponorusi, cranmaptuzanus v cepTuuianus: YdeOHOe
nocobue / B.E. OpacroB. - MockBa : ®opym, 2017. - 208 c. (Beicuiee oOpazoBanue). ISBN
978-5-91134-193-0. - Tekcr : anexTpounbIit. - URL: https://znanium.com/catalog/product/636241
(mata obpamenus: 18.09.2020). — Pexxum mocTyma: mo moAmucKke

5. Pannes, I'. I'. UnTennekryansHbie cpeicTBa uamMepenuit : yaeounuk / I'. I'. Pannes,
A.II. Tapacenko. — Mocksa : KYPC : UHOPA-M, 2020. — 280 c. - ISBN 978-5-906818-66-9. -
Tekct: anexTponnsiit. - URL: https://znanium.com/catalog/product/1054205 (mara oGpareHus:
18.09.2020). — Pexxum gocTyma: 1o Mo ImrIcKe.

B) MeTonuyeckue ykazaHus:

I'pebennukoBa, B.B. Texuuueckue uzmepenus: u npudopsl. JIabopaTopHbIi MPaKTUKYM:
yue6. mocooue / B.B.I'pebennnkoBa, 1.I'. Camapuna. — Maruuroropck: M3a-80o MarHuToropcek.
roc. TexH. yH-Ta, 2016. — 102 c. — TekcTt: HEmoCpeCTBEHHBIN

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:
IIporpammHoe o0ecnieuenne

Haumenosanue I1O No norosopa CpoK eCTBUS TUIEH3UU
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https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://znanium.com/catalog/document?pid=988250
https://magtu.informsystema.ru/uploader/fileUpload?name=331.pdf&show=dcatalogues/1/1071836/331.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=331.pdf&show=dcatalogues/1/1071836/331.pdf&view=true
https://znanium.com/catalog/product/1190667
https://znanium.com/catalog/product/636241
https://znanium.com/catalog/product/1054205

MS Office 2003 Ne 135 or 17.09.2007 GeccpOTHO
Professional
. cBOOOIHO
7Zip pacapoctpansemoe 110 Oeccpotmno
cBOOOIHO
FAR Manager pacnpoctpansemoe [10 6eccpodHo

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlUIka

DneKTpoHHas 0asza MepuoANYecKuX m3gaHui East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanmonanenass wHPOpPMaMOHHO-aHAINTHYECKAS
cucreMa Poccuiickuii ~ MHAEKC Hay4HOTO

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Akagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnass cucrema - EauHOoe OKHO URL: http://window.edu.ru/

JOCTVYIIA K I/IHd)ODMaHI/IOHHBIM pecypcaMm

CDe,Z[epaJILHoe FocyL[apCTBeHHove 6IOH)KCTHO@ U RL http//WWWlfIDSfU/

YUPCIKIACHUC ((q)eHeDaHI)HI)H/I NHCTUTVYT

E‘;‘;‘;ﬁgﬁzaﬂ locynapersennas  OOMMOTEK. | e mnw.rsl.ru/ru/dreaders/catalogues/

DOnekTpoHHbIe pecypcebl 6ubmuorekn MITY um.
I'.1. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

®denepanbHblii  00pa3oBaTENbHBIM  MOPTAI
OxoHomuKa. Connonorus. MeHeHKMEHT

~ |http://ecsocman.hse.ru/

YHuBepcuterckas — MH(pOpMaIMOHHAsA
POCCHUA

cucrema

https://uisrussia.msu.ru

MexnyHaponHas HayKOMETpHUYecKas
pedeparvBHas M MOJHOTEKCTOBasg 0a3za JaHHBIX

http://webofscience.com

Mexnynaponnas pedepaTUBHas U MOTHOTEKCTOBAs
copaBoyHass 0a3a JaHHBIX HAYYHBIX M3JTaHUN

http://scopus.com

MexnyHapoaHas 0a3a MOJTHOTEKCTOBBIX KypHAJIOB
Springer Journals

http://link.springer.com/

Me;xz[yHapoz[H as KOJUICKOUA HAYYHBIX ITPOTOKOJIOB
[0 Pa3IMYHBIM __ OTPAacisiM __ 3HAHHUHU Sprinqer

http://www.springerprotocols.com/

MexnynaponHas 06a3a HayuyHbIX MaTepuajoB B
oOnact _bU3MYECKUX HAYK W MHXUHUPHUHTA

http://materials.springer.com/

MexaynaposaHasi 06a3a CIPaBOYHBIX H3JAHUH 110
BCEM oTpaciisiM 3Hauum SpringerReference

http://www.springer.com/references

MexnayHnaponnas pedepatuBHas 06a3a JaHHBIX IO
YHUCTOU U NIpUKIaaHon marematuke ZbMATH

http://zbmath.org/

Menq:[yHapolea;I pe(bepaTI/IBHaﬂ M IIOJTHOTCKCTOBAA
CIipaBOYHas 0aza JIAHHBIX _HAYYHBIX  WM3JIaHUM

https://www.nature.com/siteindex

ApxMB HaydHbIX JKypHaioB «HaruoHanbHBIN
HIIEKTPOHHO-MH(OPMAITMOHHBIN KOHILIOPIIUYM»

https://archive.neicon.ru/xmlui/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

VY4eOHble ayAUTOPUHU ISl POBEACHUS 3aHATHI JIEKIIMOHHOTO TUMA - MylnbTUMEIUITHbIE
CpeACTBa XpaHEHHUsI, TIepelaur U IpeACTaBICHUS HHPOpMaLUn

[Tomemenuss A camMocCTOSITeNbHOM paboThl  oOywarouuxcs - IlepcoHanbHbie
xkommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JAOCTYyIIOM B 3JIEKTPOHHYIO
nH(}OPMallMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

VY4eOHble ayAUTOPUU IS TPYNIOBBIX M HWHAMBUIYATbHBIX KOHCYJIBTAIlUH, TEKYILETro
KOHTPOJISI ¥ TPOMEXKYTOUHBIX KOHCYNIbTalUM - Jlocka, MyTbTUMEAMMHBIN TPOEKTOP, IKPaH

[lomemenne Ui  XpaHeHHS H  NPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
o0opynoBanus - CTenaxu A1 XpaHeHUs y4eOHO-MEeTOANYECKUN TOKYMEHTALUH

VYuebHas ayauTopus IJis IPOBEACHUS Ja00paTOpHbIX padoT (JabopaTopus METPOJIOTUN
Y TEXHOJIOTHYECKHUX U3MEPEHUN )

JIaGopaTopHble yCTaHOBKH J1JIs1 BHIIIOJIHEHUS Ja00paTOPHBIX padoT:

- mabopaTopHblii cTeH]1 «M3MepeHue pacxo/ia razay;

- maboparopusiii creHn «IloBepka Tepmomapy;

- nabopatopHusiii creny «IloBepka mpudopa duck-250, noromerpa 111-4540/1 u npubopa
A-566»;

- nabopatopusiii creny «Mcnbitanue u nosepka KCII-3, Bonbtmerpa 111-4540, npubopa
Huck-250»;

- mabopaTopHblii cTeH 1 «M3MepeHne ypoBHS KUAKOCTEN»;

- mabopatopHbIi cTeH «3MepeHne ypoBHS ChITYYHX MaTepHAIIOBY;

- mabopatopHslii cten «IIpeobpazoBarenu gaBnenus Merpany;

- nabopatopHblii cTeHn «CTaTHYecKWe W JAWHAMHYECKHE XapaKTEPUCTHKH OOBEKTa
yTIpaBJICHUS»

DneKTpOoHHBIE IIaKaThl MO Kypcy "OCHOBBI METPOJIOTMH U TEXHUYECKUE H3MEepeHus"
(136), ximroy Ha 2 TTK.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4aromUXCs
IIo mucuunnuue «MeTponorus U CpeAcTBa H3MEPEHUN» NPEIyCMOTPEHAa ayIuTOpHAas |
BHEAYyJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.
AyIUTOpHas CaMOCTOATENbHAs pPa0dOTa CTYAEHTOB IPENIOJaracT BBIIOJHEHUE M 3aIIUTY
71a00paTOPHBIX PaboT, pelieHHe KOHTPOJIbHBIX 3ajau.

Ilepeyennb
J1aDOpaToOpHBIX padboT

Bomnpocs! k 3amure

[ToBepka Tepmomnap

1.

Ha kakux siBJI€HUSAX OCHOBAHO JAEHUCTBUE TEPMOIIEKTPUUECKUX
TEPMOMETPOB?

[Touemy npu noacoeIMHEHUH TEPMOIIAPHI K U3MEPUTEITLHOMY
pu0opYy, MOJIb3YIOTCS KOMIIEHCAIMOHHBIMU IPOBOJAMU?

Kak BBOAMTCS MONpaBKa Ha TeMIepaTypy CBOOOJHBIX KOHIIOB
TEpMOIIapbl B aBTOMATUYECKUX U IEPEHOCHBIX
HOTEHIIMOMETpaX, MUJUIUBOJIBTMETPAXx?

Jlns kakux Tepmoriap HEBO3MOXKHO IIPUMEHEHUE
KOMIICHCAIIMOHHBIX [TPOBOJIOB Ul BBEJCHUS OMIPABKH?
[Ipenensl n3MepeHH cTaHAAPTHBIX TEPMOIJIEKTPUUECKUX
TEPMOMETPOB?

[Tpu u3mepeHuu TemnepaTypsl B €YU ¢ HIOMOIIbIO
XpoMerb-anoMeneBoit Tepmonapsl (Tun K) BoIbTMETp MOKa3ail
7,418 mB. Temmeparypa X0JIOAHOTO criasi Obla
crabunnsuposana Ha yposHe 30°C. Ilonb3yschk
rpaayupOBOYHON TaOIUIICH [Tl TaHHOUW TEPMOTIapHI,
OIpeNIeIUTh TEMIIEPATypy Tx B Ie4u

HcnbiTanue u nosepka
BTOPUYHBIX MPUOOPOB
paboTaronux B
KOMILIEKTE C
TEPMOIJICKTPUUECKUM
npeoOpaszoBarenem

o

~

KakoBbl 0COOEHHOCTH METOIUKH MPOBEIEHUS BTOPUYHOTO
npubopa Auck-250M?

Yto Takoe OCHOBHAs U AONOJHUTENIbHAS TOTPEIIHOCTD
npubopa?

Kakue norpentHoctu He0OX0AUMO pPacCUUTATH I TOTO,
4TOOBI CJIeNIaTh BHIBOJ O PE3yJIbTaTax MOBEPKH?

J171s1 yero BBIMOJIHSIOT MMOBEPKY MPUOOPA U YTO TOHUMAIOT I10]1
KJIACCOM TOYHOCTH nprbopa?

Kakwue cymiecTBytoT Bubl TOBEPOK?

[TepeuncnuTe METPOIOrMYECKHE XapaKTEPUCTUKHU CPECTB
U3MEPECHUM.

Yro oTHOCHUTCA K HEMETPOJIOIMYECKUM Xxapakrepuctukam CH?
Otuet no mrkane npudopa ¢ npeaenamu uzmepennit 0 — 10 A u
paBHOMEpHOM 1IKajoi coctaBui 2,5 A. OueHUTh Npeaesl
JOITYCTUMON aOCOMIOTHON MOTPEIIHOCTH 3TOr0 OTCUeTa NMpu

ucnonszoBanuu paznuuaeix CU ¢ KT: 0,02/0,01; n 0,5

TepmomeTpsl
COTIPOTUBIICHUS

1. Kakoii npuHIMDI 1EHCTBHS Y TEPMOMETPOB
CONIPOTHUBIICHUS?

2. OT yero 3aBUCUT IEKTPUUECKOE CONPOTUBIICHHE
IIPOBOJTHHKA?

3. Buuser nu Ha 3JeKTpUYECKOe CONPOTUBIICHNE
IIPOBOJIHHKA JIEKTPUUYECKUI TOK, MPOXOIAIINMI 1O
IIPOBOJAHUKY?

4. Yo sBNSETCS TEPMOMETPUUECKUM ITapaMETPOM B
TEPMOMETPE COMPOTUBIICHUS?

5. Tlouemy TepmornpeoOpa3oBaTen U3rOTaBINBAIOT, KaK




Ilepeyennb
J1aDOpaToOpHBIX padboT

Bomnpoce! k 3amure

MPaBUJI0, U3 METAIJIOB, @ HE U3 CILUIABORB?

6. Kakue nmpeumyiectBa y METHOTO U y IJIATHHOBOTO
TEPMOMPEOOpa30BATEICH COMPOTUBICHUS?

7. Kakoe 3HaueHHE NPU U3MEPEHUH TEMIIEPATYPbl UMEET
MoKa3arellb TEII0BOW MHEPIUU?

8. Kakum mapameTpoM XapakTepu3yeTcs YHCTOTa
Marepuasa, UayIero Ha H3roToBJICHNE TEPMOMETpa
CONPOTHUBIICHUS?

9. Uro Takoe TpEXIIPOBOIHAS CXEMa BKIIFOUCHHS
TEePMOIIPe0Opa3oBaTeNsl COMPOTUBICHUS?

HcnbiTanue u nosepka
BTOPUYHBIX MPUOOPOB
paboTtaronux B
KOMILIIEKTE C
TEPMOMETPAMH
CONPOTUBIICHUSA

N

Kakue cymecTByroT METOIbI U3MEPEHUS TEMITEPATYPhI?

Ha yém ocHOBaHO JeiiCTBHE TEPMOMETPOB CONTPOTUBIICHHUS?
Kakune mMarepuansl UCIIONB3YIOT JUIsl U3TOTOBJICHUS
TEPMOMETPOB CONTPOTUBIICHHUSI?

Kakue npubopsl IpUMEHSIOT B KOMILJIEKTE C TEPMOMETPaMHU
COTNPOTHUBIICHUS?

CxeMbl NOAKIIOYEHUSI TEPMOMETPOB COMPOTUBIIEHUS KO
BTOPUYHOMY MpUOOPY

JlocTonHCTBa ¥ HENOCTATKU HEYPAaBHOBEUIEHHBIX MOCTOB.
Kak paGoraeT ypaBHOBEIICHHBII MOCT?

B uém 3axnrouaercst ycioBrUe paBHOBECUS MOCTOB?
[Tpunumn neiicTBrst paboThl JOTOMETPUUECKHUX CXEM

. Kakue BuibI OrpeniHoCTe Bl 3HaeTe?
. JIJ1st 4ero BBITIOHSIOT MOBEPKY MprOOpa v YTO MOHUMAIOT TIO]T

KJIACCOM TOYHOCTH nprbopa?

ITnpomeTpsl

=

ok w

~

Kakas Temnepatypa Ha3bIBaeTCsl SPKOCTHOM TeMIiepaTypoi?
Kak onpenenuTs 1eHCTBUTENBHYIO TEMIIEPATYPy Teja, 3HAs
SIPKOCTHYIO TeMIieparypy?

Y CTpOoNCTBO NMPOMETPOB YACTUYHOTO U3JIy4YEHUs

Uro Takoe 1iBeTOBas TemrepaTypa?

Kak cmemaercst MaKCUMYM KpUBOM pacipeesIeHUs
CIEKTPAJIbHOM SHEPreTUUYECKON SIPKOCTH C YBEITUYEHUEM
TeMIIepaTypbl aOCOIIOTHO YEPHOTO Tena?

[Toyemy 1BeTOBas Temmneparypa Haunodosee O6J13Ka K
JENCTBUTENBHON TeMneparype?

Y cTpolicTBO MUPOMETPOB CHEKTPATHBHOTO OTHOIIEHUS
OneHute cucTeMaTHYecKylo MOTPEIIHOCTh U3MEPEHUS
TEeMIEpaTypbl paAMallMOHHBIM MeTo/IoM. Pannanuonnas
TeMmepartypa t, = 1527 °c, KO3 QUIIMEHT TEIIOBOIO
n3nmydenus €, = 0,38.

[TupomeTp nonHOrO U3My4YeHUs (paaualvoOHHbIN) UMEET
noKa3aTeiib BU3UpoBaHus N = 1/7, tuamMeTp KaamIbHOM
TpyOKH, Ha KOTOPYIO BU3HUpYyeTcst mupomeTp, 30 Mm.

10. MOXHO T MUPOMETPOM IOJTHOTO U3ITYUYEHUSI H3MEPUTh

TEMIIepaTypy CIUTKA B HArPEBATEIbHOM KOJIOLE, €CIIH
cTOopoHa cinuTKa uMeeT pazmepsl 1800x400 MM, paccTosiHUE OT

cinuTka 1o nupomerpa 1400 MM, mokazaresib BA3UPOBAHUS N =
1/7?

11. Kakum oOpa3oM B MUPOMETPUUECKOM ITpeoOpazoBaresne

[1I1T-142 ucknaroyaercs BIUSHUE TEMIIEPATYphl KOpIryca




Ilepeyennb Bomnpoce! k 3amure

JIa00pPaTOPHBIX padoT

Teneckomna’?
12. Kakue CymecTBYyIOT ClIOCOOBI MCKITFOUEHUS BIUSHHS
TEMIIepaTypbl KOPILyca TEJIECKONA Ha pe3yabTaT U3MEPEHUs?

IIpumep BapuaHTa KOHTPOJIbHOM padoThl Nel

1.

2.

O1eHUTE OTHOCUTENBHYIO MOTPEIIHOCTD MPOCTHIX OBITOBBIX YaCOB C CYTOYHBIM XOJIOM B
20 ¢ (CyTOYHBIH X0 — TOMPaBKa K MOKa3aHUSIM 4acoB 3a | CyTKH).

[Tpu u3mepenuu Temrepatypsl tepmomerp mokasan 20°C, CKIT 0,3°C. Cucremarnueckast
norpemHocts + 0,5 °C. Vka3zars J0BepUTEIbHbIE TPAHUIBI HCTUHHOTO 3HAYEHHS
temmneparypsl ¢ Prog = 0,9973.

N3mepenune cuiibl TOKa aaio ciaenyromnue pesynasrarel: 10,07; 10,08; 10,10; 10,12; 10,13;
10,15; 10,16; 10,17; 10,2; 10,4 A. Heo6Xx0oa1umMo pOBEPUTH, HE ABJISETCS JIU TIPOMAXOM
3Hauenue 10,4 A

DHeprus onpenensercs ypaBHenuem E = m-c?, e M — Maccea, ¢ — CKOPOCTh CBETA.
Onpenenuts pa3MepHOCTh Hepruu B cucteme LMT.

IIpumep BapraHTa KOHTPOJIbHOM padoThl Ne2

1.

B

BBenute nmomnpasky B OKa3aHHUs TEPMOIIAPHI M OTPEICIUTE TEMIIEPATypy padouero
KOHIIa, eci Tepmo-D/[C Tepmometpa S paBHa 3,75 MB, a TeMmieparypa cBOOOTHBIX
xou1os 32 °C.

OnuHaKoBBI JTM 3HaUEHUS KO3(PPUIIMEHTOB MTPeoOpa3oBaHus y MEHBIX TEPMOMETPOB
conpoTuBieHus rpaayuposku SOM u 100M B unrepsaie 0 — 150 °C?

Temmieparypa u3mepsieTcss TUPOMETPOM YaCTHYHOTO M3TydeHus. Bropuunsiii mpubop
nokaseiBaet temieparypy 1100 °C. Onpenenuts NeHCTBUTENBHYIO TEMIIEPATYPY U
cucreMaTtuyeckyro nmorpemHocTh (T,qr. — Ty), €ciii KO3 PUIIUEHT TEMIOBOTO U3ITYyYSHUS
0,75 n pmuHa BoaHEL 0,65 MKM.

Uto o3nauaer abbpeBuarypa I1I1, XK?

EcTb BO3MOXHOCTb U3MEPUTH TEMIIEPATYPY TEPMONAPOIl U MUpOMETPOM. Uemy oTnagure
MpEeANOYTEHHE U TToueMy?




IIpunoxenne 2
OuneHo4HbIe cpecTBA 115 IPOBEJACHUS TPOMEKYTOYHOM aTTecTAllUU
a) Iliannpyembie pe3yabTaThl 00y4eHHUsI M OLICHOYHBIE CPEACTBA [JIsl IPOBeAeHUs IIPOMEKYTOYHOM aTTeCTaAlNu:

Kon

HNupukarop noctmkenus komrneTreHIMH | O1leHOYHBIE CpeacTBa
VHJIUKaTopa A P 1 H ped

OIIK-1 Cnoco0eH ucnoib30BaTh MOJIOKEHH S, 3AKOHBI 1 METO/Ibl €CTeCTBEHHBIX HAYK U MATEMATHKM /IJIsl pellieHusl 3a1a4 MHKEHEPHOM
IeATeJLHOCTH

Ilepeuens meopemuueckux 60npocog K 3auemy:

Metponorusi. OCHOBHBIE OHSTHS U ONIPEACICHUS

INocynapcrBennas cuctema npudopos (I'CIT). EquncTBO n3mepenuii
N3mepsiemple BenmMunHbL. Bruabl nsmMepeHui

Meroab! u3mepenuili. MeToauka BbIOTHEHUS U3MEPEHUN

OcHoBHbIE NOJOXKEHUS Teopuu norpemnocteil. Kiaccupukanus norpemsocren
BeposTHOCTHBIE OLIEHKH MOTPEIIHOCTEN U3MEPEHUS

CpencrBa nusmepenus, Buabl. CUTHAIS H3MEPUTEIBHOIN HH(OpMAIN
Mertposornueckue xapakrepuctuki. Hemerponoruueckue XxapakTepUCTUKU
CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHUS

10 OO6paboTka pe3ynbTaTOB H3MEPEHUS

©COoNOR~LWNE

[Tpumensier puzndyeckne 3aKOHBI U
MaTEMaTUYECKUE METObI IS PELLICHUS
3a/1a4 TEOPETUYECKOIO U IIPUKIIATHOTO
Xapakrepa

OIIK-1.1
Ilpumepor npakmuueckux 3a0anuil Ona 3auema.
1. Menanslit TEpMOMETp CONIPOTUBIIEHUS UMEET conpoTuBiieHne Ryg = 1,75 Om. Onpenenuthb
ero conporusiienue mnpu 100 u 150 °c (o= 4,26.10° K
2. BaemuTe monpaBKy B IIOKa3aHUs TEPMOIIAPHI U OTIPEICTUTE TEMIIepaTypy pabodero KoHIa,
eciu Tepmo-2JIC Tepmomerpa tuma S = 3,75 MB, Temrieparypa cBOOOJHBIX KOHIIOB 32 °c
3. Ammnepmerp ¢ npenenom u3meperust 10 A mokazan nmpu u3MepeHusx Tok 5,3 A mpu ero
JeicTBUTENbHOM 3HaueHuu 5,23 A. Onpenenure aOCOMIOTHYIO, OTHOCUTEIbHYIO U
OTHOCHUTEJIbHYIO MPUBEJECHHYIO MOTPEIIHOCTH
4. WNmerorcs asa amnepmerpa: onuH KT 0,5 nmeer Bepxuuii npenen uzmepenus 20 A, npyroi
KT 1,5 umeet BepxHuii npeaen usmepenus 5 A. Onpeaenure, y Kakoro npuoopa MeHbIIe
peies JONyCKaeMO OCHOBHOM OTHOCUTENIBHOM NMOTPEIHOCTH IPU U3MEPEHUH TOKa 3 A

Ilepeuens meopemuueckux 60npocos K zauemy:
1. H3mepenue MarHUTHBIX BeIHuuH. [lapaMeTprl, XapakKTepUCTUK, CXEMbI H3MEPEHUS
2. U3mepenune HednekTpuueckux BenmuuH. Knaccnpukanms
3. H3mepeHue TeMiepaTypsl TEpMOMETPAMHU CONPOTUBIICHHS (TIpeAebl U3MEpEHHUs,
rpagyupoBku). TpeOoBaHus, NpeabsBIIEMbIe K MaTepHally
4. TlpeoOpazoBareny HEAIEKTPUUYECKUX BEJIMYMH. MeTauIMYecKie TEPMOMETPhI

Hcnone3yeT 3HaHUS GUUKH U
OIIK-1.1 MaTEMAaTUKH NPU PELIEHUH
NPaKTUYECKHUX 3a/1a9




Kon
HHJMKATOpa

I/IHI[I/IKaTOp JOCTHIKCHUSA KOMIICTCHIIUHN

OneHouHble CpeCTBA

COIIPOTHUBIICHUS

5. IIpeoOpa3oBareny HEINEKTPUUECKUX BeIUYMH. [101ynpOBOJHUKOBBIE TEPMOMETPHI
COIIPOTHUBIICHUS

6. IlpeoOpazoBarenu HeANEKTpUUIECKUX BenrauH. D ekTsl Tomcona, 3ecbeka u
IlenbThe

7. IlpeoOpa3oBareny HEANEKTPUUECKUX BEIUYMH. TepMO3IeKTpUIecKHue
npeoOpaszoBarenu

8. CranaapTHble TEPMO3JIEKTpUYECKHEe IpeoOpa3oBaTenu (IIpeaesibl U3MEpEeHHUs,
IpagyrpoOBKH, MaTepHall AIEKTPOIOB)

9. Cnoco0bl UCKIIIOUEHMSI BIUSIHUS TEMIIEpaTypbl CBOOOIHBIX KOHIIOB T€pPMOIIap.
TpeboBanwst, npeabABIsSEMbIE K MaTEpUaIaM, TEpPMOIap

10. IlpeoGpa3oBaTenu HEINEKTPUUECKUX BETHMUUH. 3aKOHBI N3TyYEeHUS

11. [IpeoGpa3oBarenu HEINEKTPUUECKUX BelnuuH. [Iupomerpsl

12. YpaBHOBeueHHbIe MOCTHI. JlocToMHCTBA, HeAocTaTKU. CriocoObl MOAKIIOYEHUS
TEPMOMETPOB CONPOTHBIICHHS

13. HeypaBHOBelIeHHbIE MOCTHI. JIOCTOMHCTBA, HEIOCTATKU

14. TIpu6op 250M

15. JloromeTpHuyecKre CXEMBI

16. MunmuBoneT™eTp. [IpuHImm neiictBust. Y crpoiictBo. J[ocToMHCTBa, HEAOCTATKN

17. 3meputenbHble THPOPMAITUOHHBIE CHCTEMBI

Ilepeuensy nabopamopuvix pabom:

1.

2
3.
4.
5

IToBepka Tepmonap

HcnsiTanue u nosepka BII, paboTaromux B KOMILIEKTe ¢ TEpMOIIapaMu

TepMoMeTpbl COTPOTUBIEHUS

HcnsiTanue u nosepka BII, paboTaromux B KOMIUIEKTE ¢ TEPMOMETPAMHU CONPOTUBIICHUS
[InpomeTpsl

Ipumepvt unouUOYaILHBIX 3A0AHUIL.

1.

2.

Hcnons3oBanue KOHTPOJIBHBIX KapT IO KOJIMYCCTBCHHBIM ITPU3HAKaM JI1 KOHTPOJIA
KadeCTBa TCXHOJIOTMYECKOTO ITpomecca

Hcnons3oBanue KOHTPOJIBHBIX KapT IO KAYCCTBCHHBIM IPpHU3HAKAM IJII KOHTPOJIA
KadeCTBa TCXHOJIOTMYECKOTO ITpomecca

Hcnons3oBaHue AuarpamMmal pa36poca JJISI KOHTPOJI Ka4€CTBA TCXHOJOTHUYCCKOI'0 Mpouecca







0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHUS:

IIpomesxyTouHast arrecTanus 10 JUCUUILIMHE «METpOosIorus U CpeIcTBa U3MEPEHUN» BKIIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aaHNs, BBIBISIOMINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaICHHIA,
IpOBOIUTCA B (hOpME 3aUeTa C OLCHKOM.

3a4yet mpoOBOIUTCS B YCTHOW (hOpME 1O TEOPETHUECKUM BOIIPOCAM H 3a/1a4aM.

IHoka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€Ta C OL[EHKOM:

— Ha OLIEHKY «omauuHo» (5 0aaoB) — 00y4yaromuics T0HKEH OTHO PACKPHITh COJIEPKAHHE
MmarepHaia B 00beMe MporpaMMbl TUCIMITIIMHBI, YETKO M IPABUIBHO JaTh ONPEICIICHUs,
IPUBECTH JOKA3aTeIbCTBAa HA OCHOBE MaTEMATUYECKHUX M JIOTHUECKUX BBIKJIAZOK, TIOKA3aTh
HaBBIKH UCCIIEI0BATEIbCKON JesTenbHOCTH. OTBET JOJIKEH OBITh CAMOCTOSITEIbHBIH, IPU OTBETE
UCTIOJIb30BaHbI 3HAHUS, IPUOOPETEHHBIC paHee;

— Ha OLIEHKY «xopouio» (4 6anna) — oOydarouuiics J0KEH pacKpbITh COepKaHUEe MaTepuaia B
00BbeMe IPOrpaMMBbl JUCIUIUTHHBI, B OCHOBHOM INPABHIILHO AaTh OCHOBHBIEC OTPE/ICICHUS U
noHATus npeaMerta. [lpu orBeTe nonyiieHsl HETOUHOCTH, HapyllleHa M10CIe0BaTeIbHOCTh
U3JI0KEHUs, TOMYIIEHBl HeOOJbIINE HETOYHOCTH TP BBIBOJIAX U MCIIOJIb30BAaHUH TEPMUHOB,
IPAaKTUYECKUE HaBBIKU HETBEP/IBIE;

— Ha OILICHKY «ydogremaopumenbHoy (3 6aia) — 00y4yaromuiics T0JKEH YCBOUTh OCHOBHOE
cojepxanue marepuaia. [Ipu oTBere onpeaeneHus U NOHATHS JaHbl HE YETKO, OMYIICHbI
OIIMOKH MTPHU MPOMEKYTOUHBIX MATEMATUYECKIX BBIKJIAJKaX B BBIBOJIAX, MPAKTUIECKUE HABBIKA
cia0ble;

— Ha OILICHKY «Heyoosnemeopumenvroy (2 6amioB) — 00yqJaronIuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET M0Ka3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKHM PEIICHHUS MPOCTHIX 331a4. [Ipu oTBeTe nomymnieHs! rpyObie ommoKe B
OTIpeIeNIeHUsX, J0Ka3aTeNIbCTBA TEOPEM HE MPOBENIEHO, HE JaHbl OTBETHI HA JIOMOJIHUTENIbHBIE
BOTIPOCHI MTPETIOIaBaTeNs, OTCYTCTBYIOT HaBBIKH HCCIIEIOBATEIBCKOM eI TEFHOCTH,

— Ha OLIEHKY «HeyoosnemeopumenvHoy (1 0ann) — He MOXKeT MoKa3aTh 3HaHUS HAa YPOBHE
BOCIIPOM3BEJICHHS U O0BICHEHHS HH(POPMAIINY, HE MOXKET MOKa3aTh HHTEIUIEKTYaJIbHbIE HABBIKU
peLIeHHs IPOCTHIX 33a]]a4, OCHOBHOE COJIepXKaHue y4eOHOro MaTepuasa He pacKphITo.



Ipuioxkenue 3
MeToanyeckue yKa3aHUus M0 BHINOJHEHHIO KOHTPOJIbHOH padoThl
o nucuunimnae «MeTpoJIorus U CpeICTBAa U3MEPEHU

NMpeAycMOTPeHAa KOHTPOJIbHAsE padoTa 00y4aronuxcs.
IIprumepbl BADHAHTOB 3aIaHUI HA KOHTPOJIbHYI0 padoTy
3apanue Nel  OmnpeaesieHue Kjiacca TOUHOCTH npudopa

OmnpenenuTh, ToIeH MPUOOP K paboTe MK HET, €CJIH OH padoTaeT Ha auana3oHe Xp, Xy (YKa3aHHBI B
tabymie). OT4er neieHwuii o nmpudopy, npousBoautcs yepes 10, Haunnas ¢ Xy, 10 Xp. Kimace rounoctu
npubopa 3a1aH B Tadbmuie. J[ist morydeHust pe3yibTara OnpeeluTh: a0COIIOTHYIO, OTHOCUTEIIBHYIO,
IIPUBEJICHHYIO TOTPENTHOCTH U Bapranuio. I1ocTpouTs 3aBUCUMOCTD IS ONIPEIEIICHUS BapUaLUU.

Bapuant | Xy | Xg | KT Bapuant | Xy | Xg | KT
1 -10130 | 0,5 14 10 |60 | 1,0
2 -20120 |10 15 20 |70 |15
3 0 |50 |15 16 5 |25 ]2
4 10 |60 |2 17 0 |50 1|05
5 20 |70 |05 18 5 |5 ]10
6 -5 125110 19 15 |65 |15
7 0 |50 |15 20 -15135 |2
8 5 |55 ]2 21 -10130 | 0,5
9 15 |65 | 0,5 22 -20120 |10
10 -15135 10 23 0 |50 |15
11 -10130 |15 24 10 |60 | 2
12 -20120 | 2 25 20 170 |05
13 0 |50 1]05

3aganue Ne2 (3azaum no BapuaHTaMm)

B-1

1. Awmmnepmerp c npeaenom uzmepenus 10 A moka3zan npu U3MepeHusx Tok 5,3 A npu ero
JefcTBUTENbHOM 3HaueHuu 5,23 A. Onpenenute abCONOTHYIO, OTHOCUTENIBHYIO U OTHOCUTENBHYIO
MIPUBEICHHYIO IOTPELIHOCTH.

2. Ilpu nosepke ommetpa ¢ npenenom uzmepenus 1000 Om B Toukax 200,400,600,800,1000 Om
MOJTYYHJIM COOTBETCTBEHHO CJIEYIOIIME TTOKa3aHusi oOpasmosoro nmpubdopa: 199,5; 400,7; 601,8;
800,6; 999,93. Onpeaenutsb Ki1acc TOYHOCTH MOBEPSEMOTO OMMETPA.

3. TpowmsBoxnbie equnuIsl cucrembl CU BeIpa3suTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) CxopocTb B) DnekTpuueckas MomHocTs P = U-l
6) Cuna F=m-a r) O6semHusbIi pacxon Q = SV
B-2

1. Uwmerorcs cnemyromnue pe3yabratsl mamepenuit: (0,47 + 0,05) mm; (53,6 £0,5) mm u (2538,44 +
0,27) mm. CpaBHMTE 3TH pe3yJIbTaThI 110 TOYHOCTH. Kakoil 13 HuX camblil TOUHBIN? Bo cKOIbKO pa3
TOYHOCTH JIYUIIIEro pe3yibTaTa 00IbIIe TOYHOCTA CaMOTO TPpyooro?

2. B Hanuuum uMeroTcs 4eTblpe OMMETpa JUIs U3MEpeHus conpoTusieHus. [IepBblii omMmeTp Kiiacca
toy”octH 0,5 ¢ mpeaenom uzmepenus 200 Om; BTopoit — kinacca Tou”octd 1,0 ¢ mpeaenom
n3mepenus 1000 OM; tpernit  — kiracca TouHocTH 2,0 ¢ mpenenom uzMepenus 400 Om; ueTBepThIil
— xiacca Tounoctu 0,6/0,4 ¢ mognuanazonamu usmepenus 50, 500, 1000 Om. Yka3aTs oMmeTp,
KOTOPBIH MMOKaXeT HauOOJbIIYI0 TOYHOCTh U3MepeHus corpotusieHus 150 Om.

3. TlpousBoanbie enuuuilbl cucteMbl CU BbIpa3uTh uepe3 ocHoBHBbIe cUMBOIBI LV TIQNJ

a) YcKopeHue B) Emxocts C = /U
0) Pabora u sneprus A = F-S r) Jlunamuueckoe nasnenue Pa =0,5-p-V2
B-3

1. Jns usmepenus Hanpsokerus U = 3300 B Bonetmetp Tumna J[566/8 ¢ KOHEUHBIMU 3HAYEHUSIMU
mkanel Uy, paBHBIME 75 1 150 B, BKIIFOUEH uepe3 U3MEPUTENbHBINA TPaHC(HOPMATOP HAIPSIKSHHS
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tuna 1510. kana BoneT™MeTpa umeet 150 nenenuit. Onpenenute LeHy AeneHus BoabTMeTpa Cy
Ha BCexX mpeaenax u3Mepenus, eciu kodgdummuent Ttpanchopmaruu K = 6000/100.

2. BonbrMmerp umeet nuana3on uzMepenus ot 0 1o 250 B. OnpenenuTs, Kakoil OH T0JKEH UMETh
KJIACC TOYHOCTH MpU U3MepeHnH HarpsbkeHus 220 B ¢ rapaHTHpOBaHHOM MOTPEIIHOCTHIO, HE
npeBbIaronieit +2%.

3. ITIpomusBoansie equnuibl cuctembl CU BbIpa3uTh yepe3 ocHoBHBIE cUMBOJIBI LVTIONJ

a) Yacrora B) Dnekrpuueckoe conpotupienne R = U/I

6) Mommnocts N = A/t r) Cratuueckoe naBienue Per =p-g-h

B-4

1. ConpoTuBIIeHHE MarHUTORJICKTpUUECKOTo amrnepmerpa 6e3 myHra R, = 1 Om. [Ipubop nmeer 100
nenenwuid, nena nenenus 0,001 A/nen. Onpenenure npeaen u3MepeHus mpuodopa Mpu NOJKITIOUESHUH
IIyHTa ¢ conpoTuBieHneM R = 52,6 - 10°OM u LICHY JICJICHUS.

2. Ilpu u3MepeHHH 3IEKTPUYECKOro TOKa aMIEpPMETPOM Kilacca TOYHOCTH 1,5 ¢ Anana3oHom
m3mepenus ot 0 1o 10 A TemmiepaTypa okpy»karoiiero Bo3ayxa coctasisuia 10°C. Onpenenutsb
MpeiebHYI0 JOMyCKaeMyt0 a0COIIOTHYIO OTPEIIHOCTD.

3. TpomsBoxnbie equnuisl cucrembl CU Beipa3uTh yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) KommmuectBo anekTpudeckoro 3apsaa q = I+t B) [laBienue P = F/S
0) DOn. nanpspkenune U = A/Q r) [InotHoCTH P = M/V
B-5

1. Onpenenute aGCOMOTHYIO MOTPEUTHOCTh U3MEPEHHUS IOCTOSIHHOTO TOKA aMIIEPMETPOM, €CITH OH B
1enu ¢ 00pasioBbIM conpoTuBiIeHreM 5 OM mmokasai Tok 5 A, a mpu 3ameHe npudopa o0pa3oBbIM
aMIIEpMETPOM JUTsI TIOYUECHHS TeX K€ MOKa3aHW i MPUIIJIOCh YMEHBIIUTD HarnpsbkeHue Ha 1 B.

2. Tlpu nmoBepke BosbTMETpa ¢ Tipeaeniom usmepenus 500 B B Toukax 100,200,300,400,500 B
MOJTYYHJIM COOTBETCTBEHHO CJIEYIOIIME TToKa3aHusi oOpasmoBoro npubdopa: 99.4; 200,7; 301,5;
400,8; 499,95. OnpenenuTs KJIacc TOUHOCTH OBEPSIEMOTrO BOJIBTMETPA.

3. TpowmsBoxnbie equnuIsl cucrembl CU BeIpa3zuTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) CxopocTb B) DnexTpuueckas MouHocTs P = U-l
6) Cuna F=m-a r) O6semHusbIi pacxon Q = SV
B-6

1. Cpasuure norpeumHoctu u3mepenuit nasiaenus B 100 kIla npykMHHBIMH MaHOMETpaMH KJIaCCOB
tounoctu 0,2 u 1,0 ¢ npenenamu uzmepennii Ha 600 u 100 xIla, cooTBeTCTBEHHO.

2. Jlns m3aMepeHus TOKa HCIONB3YIOTCA YeThIpe aMmriepMeTpa. [lepBrIii ammepMeTp Kiiacca TOUHOCTH
0,1 c npenenom usmepenus 15 MA; Bropoii — knacca Tounoctu 0,1 ¢ npenenom usmepenust 100 MA;
Tpetuii — kiacca TouHoctu 0,5 ¢ mpenesnom nuamepenus 15 MA; ueTBepThiii — kiacca TouHocTH 0,5 ¢
npenenom uzmepenus 30 MA. Ykaszatb amrnepMeTp, KOTOPbI MOKaXeT HauOOJIbIIYI0O TOUHOCTh
n3mepenus Toka 10 MA.

3. IIpousBoansie eaunuisl cucremsl CU Beipa3suTh yepe3 ocHoBHbIE cuMBOJIBI LVTIQN]

a) YckopeHue B) Emxocts C = /U
0) Pabora u sueprus A = F-S r) Jlunamuueckoe nasnenue Pa =0,5-p-V2
B-7

1. BompTMmeTp Kitacca Tounoctu 0,5 nmeet Bepxuuit mpenen usmepenus 10 B u BHyTpeHHEE
conpotuBiieHne R = 1500 OM. 3TOT BOABTMETP BKIIOYHIIH B LIENb ¢ conpoTusieHreM R =200 Om
st uamepenus DJ1C E. Onpenennte OTHOCUTENBHYIO METOUYECKYIO ITOIPEITHOCTh U3MEPEHNUS
SHC.

2. Awmmnepmertp umeet npenaen uzmepenus 10 A. OnpenennuTs, KaKoH OH JIOJKEH HMETh KJIacC TOYHOCTH
IIPU U3MEPEHUU CUJIBI TOKa 7 A ¢ TorpemHocTbio He Oonee 1,2%.

3. TpowmsBoxnbie equnuUIBI cricteMbl CU BeIpa3uTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) Yacrora B) Dnektpuueckoe conpotusienne R = U/I

0) Mommuocts N = A/t r) Cratuueckoe nasinenue Per =p-g-h

B-8

1. TIpuGop knacca rounoctu 1,5 umeet mkany 200 nenenuii. Heooxoaumo m1st aToro mpudopa
OIIPEAEIUTh OTHOCUTEIBHYIO ITOTPEIIHOCTh U3MEPEHHUS B Havasie Kaibl (uid 125 nenenuii).
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HackoabpKko 3Ta morpenHocTs 00bliie MOrpeiHocTy Ha nocieqHeM — 200 1eneHuy mKatbl
npudopa?

2. DuexTpudecKoe HalpspKeHHE U3MEepsieTcsl BOIBTMETPOM — KJilacca TOYHOCTH 1,5 ¢ muama3oHoM
m3mepenus ot 0 1o 100 B. Onpenenuts, Kak JOHKEH OBITh 3alMCaH pe3yIbTaT U3MEPEHUS, eCITH
MoKaszaHue npudopa paBHO 75 B, a MOTPENIHOCTH rPalyHPOBKH MIKAIBI COCTaBiseT +2 B.

3. ITIpomsBoansie equnuibl cuctembl CU BbIpa3uTh yepe3 ocHoBHBIE cUMBOMIBI LVTIONJ

a) KonuectBo anexkrpuueckoro 3apsaa q = I+t B) JlaBnenue P = F/S
0) Dn. nanpsukenune U = AlQ r) [lnotHoCcTh P = M/V
B-9

1. BrlmonHeHO OJHOKPAaTHOE U3MEPEHUE HAMPSKEHUS Ha yYACTKE JIEKTPUUECKON [IEeNH
conporusienrneM R=(10£0.1) Om ¢ momoiso BosbT™MeTpa kiiacca 0,5 mo FOCT 8711-77 (Bepxuuit
npenen nuanasona 1,5 B, npusenennas norpemnocts 0,5%). Ilokazanus BonbTMeTpa 0,975 B.
N3Mepenue BeIMoHEHO TP TeMiieparype 25°C npu BO3MOKHOM MAarHUTHOM I10J1€, UMEIOIIEM
HanpspkeHHOCTh 10 300 A/m. PaccunTarh morpeniHocTy.

2. Tlposenens! 11 paBHOTOYHBIX U3MepeHU MolHOCTU. Pesynbratel cienyronme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ynbrars! pacnpeaeieHbl
HOpPMaJbHO, Aucnepcus Hem3BecTHA. OLIEHUTH T0BEPUTEIbHBIA HHTEPBAT HCTUHHOTO 3HAYEHUS JIJIS
BepositHoctH 0,99 (1,=3,169).

3. TlpousBoanbie enunuiibl cuctembl CU BbIpa3uTh uepe3 ocHoBHbIe cuMBOIIBI LVTIQNJ

a) CkopocThb B) DnekTpuueckas mouHocts P = Ul
6) Cuna F=m-a r) O6bemusbIi pacxog Q = SV
B-10

1. B nmocnenneit kamepe KoMIipeccopa AByMs NpyKUHHbBIMU MaHoMeTpamu Ha 800 kIla uzmepeHo
naBiieHre Bo3ayxa. OJIMH MaHOMETpP UMEET OrPeIHOCTh 2% OT BEPXHEro Mpe/ieia U3MEPEHUI,
npyroit 6%. Ilepsbrit nokazan 800 xIla, Bropoii 790 klla. HazoBute aeiicTBUTENbHOE 3HAUEHUE
JABJICHUS B KaMepe, OIIEHUTE BO3MOXKHOE UICTUHHOE 3HAUCHHE JIaBJICHUSI, a TAK)KE IMOTPEITHOCTh
M3MEPEHUS JABJICHUS BTOPHIM MaHOMETPOM.

2. Tlpu MHOTOKpAaTHOM M3MepeHuH JIUHBI L momydensr 3HaueHus B mm: 30,2; 30,0; 30,4; 29,7; 30,3;
29,9; 30,2. YkaxuTe 10BEpUTENbHbIE TPAHUIBI HICTUHHOTO 3HAYEHUS IJIUHBI C BEPOSTHOCTHIO
P=0,98 (t, =3,143)

3. TlpousBoanbie enuHuilsl cuctembl CU BbIpa3uTh uepes3 ocHoBHBIE cMBOIBI LVTIQN]

a) YckopeHue B) Emxocts C = /U
0) Pabora u sueprus A = F-S r) Aunamuueckoe naBnexue Pa =0,5-p-V2
B-11

1. CompoTuBlieHHE MarHUTORJIEKTpUUECKOT0 amrnepmerpa 6e3 myHta R, = 1 Om. [Ipubop numeer 100
nenenui, nexa nenenus 0,001 A/nen. Onpenenute npeaes u3MepeHus mprudopa Mpu NOJKII0UEHUH
mryHTa ¢ conporusieHreM R = 52,6 - 107 Om n neny nenenus.

2. Omwmerp umeet npenen usmepenus 1000 Om. Onpenenuts, Kakoi OH JOJKEH UMETh KJ1ace
TOYHOCTH NpH u3MepeHun conpotusiieHuss 500 OM ¢ norpeurHocTeio He 60mee 5%.

3. TlpousBoanbie enuHuIlbl cucteMbl CU BBIpa3uTh uepe3 ocHoBHbIe cUMBOIBI LV TIQNJ

a) Yacrora B) DnekTprueckoe conpotupienne R = U/I

0) Momnocts N = A/t r) Crarnueckoe nasienue Per =p-g-h

B-12

1. Mukpoamnepmetp Ha 100 MKA umeet mkany B 200 nenenuit. Onpenenure HeHy AeICHUS U
BO3MO’KHYIO IIOTPEIIHOCTD B JAEJCHUAX LIKAJbI, €CJIM Ha LIKaJe Ipubopa umMeercss 0003HaYeHue
Kjacca ToudoctH 1,0.

2. Tlpu MHOTOKpaTHOM M3MEpPEeHUHU TemIiepatypsl T B MPOM3BOACTBEHHOM MOMEIEHUH MTOJTyYEHbI
3HaueHus B rpanycax enscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. Ykaxute
JIOBEPUTENIbHBIE TPAHUIIBI HCTUHHOTO 3HAYE€HUS TEMIIEPATYPhl B IOMEIIEHNUHN C BEPOSTHOCTHIO
P=0,95 (t, =2,365).

3. TIpousBoxnsie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) KommuectBo anextpudeckoro 3apsaa q = I+t B) JlaBnenue P = F/S
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0) Dn. nanpspkenue U = AlQ r) [LnotHocTh p = M/V

B-13

1. Omnpenenute CONPOTUBICHHUE ITYHTA K MATHUTOSIEKTPHUYESCKOMY MUJUIUBOIBTMETPY, UMEIOIIEMY
conpotusiieHne R, = 2,78 OM u TOK MOJTHOTO OTKJIOHEHHUS |, = 26 MA, 1JIs MMOTy4YEHUS aMIIepMeTpa
Ha 25 A.

2. Ilpusenens! 11 paBHOTOUHBIX PE3yIbTATOB U3MEPEHUS HaMpsKeHUs. Pe3ynbTaTsl clieayromnue:
130,2; 130,3; 130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbrats
pacnpeziesieHbl HOpMalibHO, JUcepcust Hem3BecTHA. OLIEHUTH JOBEPUTENbHBIN HHTEPBAI
HCTHHHOTO 3HaueHus Ay Bepoaraoctu 0,95 (t,=2,228).

3. ITlpomusBoansie equnuibl cuctembl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) CkopocTb B) DinekTpuueckas mouHocts P = Ul
0) Cuna F=m-a r) O6semHbI pacxon Q = SV
B-14

1. B Hanuuuu uMeeTcs J1Ba aMIlepMeTpa ¢ pa3IMuHbIMHU XapaKTEePUCTUKAMU: OJIMH UMEET KIIacc
TOYHOCTH 1 M BepxHUii npenen usmepenus 40 A; apyroil amrnepmeTp UMeeT Ki1acc TOYHOCTHU 2,5 ¢
BEPXHUM IpeneroM usmepenus 15 A. HeoOxonumo onpenenuts, y Kakoro npudopa MEeHbIIIe
IpeJIest I0IyCKaeMOl OCHOBHOM OTHOCHTEIBHOM MOTPENITHOCTH U KaKoi mpuOop Jrydiie
MCIOJIb30BaTh AJIs u3MepeHus Toka | =4 A.

2. Tlpu MHOTOKPAaTHOM M3MEPEHUH BIKHOCTH BO3lyXa MOJTy4eHBI 3HaUeHUS: 65, 64, 66, 65, 63, 64,
66, 67. YkaxxuTe JOBEPUTEIIbHbIE TPAHULIbI JJI1 HICTUHHOT'O 3HAYE€HHSI BIAXKHOCTH B % ¢
BeposiTHOCTBIO P = 0,928 (t, =2,16).

3. TlpousBoanbie enunuiisl cuctembl CU BbIpa3uTh uepes3 ocHoBHBIE cMBOIIBI LVTIQN]

a) YCKkopeHue B) Emkocts C = g/U
6) Pabora u sueprus A = F-S r) Aunamuueckoe naBneHue Pa =0,5°p-V2
B-15

1. TloreHuuomMerp nocTostHHOro ToKa B 1uamna3zoHe 0 — 50 MB meeT oCHOBHYIO IOTPEIIHOCT O ==+
[0,05 + (2,5 / A)], rne A — nokazanus noteHIomeTpa, MB. Onpenenure mpenen 10myckaeMoi
MOTPELIHOCTH B KOHIIE U cepeluHe Juana3oHa u3MepeHuit (Ak = 50 mB). CpaBHHTE UX U KJlacc
toy”octu 0,05 moteHmmomerpa.

2. Tlpu MHOTOKpAaTHOM B3BELIMBAHUU MacChl m MOJy4eHbl 3HaueHus B kr: 102; 97; 105; 100; 98; 102;
97; 99. Ykaxure 10BEpUTENbHBIE IPAaHHUIIBI HCTHHHOTO 3HAYE€HHS MacChl ¢ BeposTHOCThIO P=0,98 (t,
=2,998)

3. TpowmsBoxnbie equnuIsl cucrembl CU BrIpa3suTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) YactoTa B) Dnektpuueckoe conpotusieHue R = U/I

0) Momaocts N = A/t r) Cratuueckoe nasinenue Per =p-g-h

B-16

1. Bepxnwuii npenen uzmepenust Mukpoammnepmerpa 100 MxA, BHyTpeHHee conpoTuBieHue 15 Om.
YeMy 10JKHO OBITH paBHO CONPOTUBJICHUE LIYHTA, YTOOBI BEPXHUH MTpeesl U3MEPEHUS YBEIUIHIICS
B 10 pa3z?

2. BonbtMmerp nokassiBaet 230 B. Cpennee kBagpaTtniyeckoe oTKIOHeHHE okazanuit U=2 B.
[TorpemHoCTh OT MOJKIIOYEHHSI BOJIBTMETpA B 1IeTIh (M3MEHEHUE HanpsKeHus) paBHa -1 B.
OnpenennTh UCTHHHOE 3HAUCHNE HANPSDKEHUS ¢ BepoaTHOCThI0 P=0,9544 (1,=2).

3. TpowmsBoxnbie enunuUIb crcteMbl CU BeIpa3uTh yepe3 ocHoBHBIE cUMBOIBI LVTIQNJ

a) KosnmgectBo anekrpuueckoro 3apsaa q = I+t B) [laBnenne P = F/S
0) Dn. nanpsukenne U = AlQ r) [TnotHOCTH P = M/V
B-17

1. K BombpT™MeTpy, conpoTuBieHre KOToporo Ry = 30 kOM, MOJIKITIIOYEH PE3UCTOP € COMPOTHUBICHUEM
R; =90 xOwm. [Ipu 3ToM BepxHuil npeaen uaMepenus npudopa cocrasiser 600 B. Onpenenure,
KaKoe HaIlpspKeHHE MOKHO U3MEpATh IpubopoM 0e3 106aBouHoro pesucropa R,?

2. B Hanuuuu uMeroTcs 4eTblpe OMMETpa JUlsl U3MepeHus conpoTusiieHus. [1epBbiii omMmeTp Kiiacca
touHoctu 0,5 ¢ npeaenom usmepenus 200 Om; BTopoii — kitacca TouHocty 1,0 ¢ mpenenom
n3Mepenns 1000 OM; tpetuit — kiacca Tounoctu 2,0 ¢ npeaenom uzmepenus 400 Om; ueTBepThIil
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— xiacca Tounoctu 0,6/0,4 ¢ mognuanazonamu uamepenus 50, 500, 1000 Om. Yka3aTs oMmeTp,
KOTOPBIN MOKAKET HauOOJIBIITYI0 TOUHOCTh U3MEpeHUsI conpoTuBiaeHus 150 Om.
3. IIpousBoxnsie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) CkopocTh B) DnekTpuueckas momHocts P = Ul
6) Cuna F=m-a r) O6bemHsbIl pacxon Q = SV
B-18

1. BoabpT™meTp, UMErOIINN BEpXHUM IIpesien usmepenus 3 B, uMeeT BHyTpeHHee conpoTuBiieHue Ry =
400 OM. OmperenniTe COMPOTUBIICHUE TOOABOYHBIX PE3UCTOPOB, KOTOPBIE HYKHO IMOIKIIOUNUTD K
BOJIETMETPY, UTOOBI PACHIMPHUTh JHana3oH u3Mepenui 1o 15 u 75 B.

2. Ilpu MHOTOKpAaTHOM M3MEpPEHUHU TeMIepaTypsl T B IPOU3BOJCTBEHHOM OMEIICHUH MOTY4€HbI
3HaueHus B rpagycax Lenwscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. Ykaxure
JIOBEPUTEIIbHBIE TPAHULIBI UICTUHHOTO 3HAYEHUS TEMIIEPATyphl B IOMEIIEHUH C BEPOSATHOCTHIO
P=0,95 (t, =2,365).

3. IIpomsBoansie equnuiibl cucteMbl CH BbIpa3uTh yepe3 ocHOBHBIE cUMBOJIBI LVTIQNJ

a) YcKkopeHue B) Emkocts C = g/U
6) Pabora u sueprus A = F-S r) Aunamuueckoe naBneHue Pa =0,5°p-V2
B-19

1. Jlnsa uzmepenns Toka | = 0,1 — 0,5 MA HE0OX0IUMO OTNIPEACIIUTH KJIACC TOYHOCTH
MarHMTOIEKTPUYECKOI0 MUJIMAMIIEPMETPa C KOHEUHBIM 3HadeHueM mKaibl I, = 0,5 MA, yToOBI
OTHOCHTEIbHAs OTPEIIHOCTh U3MEPEHUS TOKA O He mpeBbimana 1%.

2. llpusenens! 11 paBHOTOUHBIX PE3yIbTATOB U3MEPEHUS HAMPSDKEHUS. Pe3ynbTaThl cienyromue:
130,2; 130,3; 130,2; 130,3; 130,2; 129,6; 129,8; 129.9; 130,1; 129,9; 129,3 B. Pe3ynbTars
pacnpezielieHbl HOpMalabHO, JUcTepcust Hem3BecTHA. OLIEHUTh JOBEPUTENbHBIN HHTEPBAI
HCTHHHOTO 3HaueHus s BepoatHocta 0,95 (t,=2,228).

3. TlpousBoanblie enunuiibl cuctembl CU BbIpa3uTh uepe3 ocHoBHbIe cUMBOIIBI LVTIOQNJ

a) Yacrora B) DnekTpuueckoe conpotupienne R = U/I

0) MomHocts N = A/t r) Cratnueckoe nasinenue Per =p-g-h

B-20

1. TlompaBka k mokaszaHuto npudopa B cepenune ero mkansl C =+ 1 en. Onpeaenure abCoOMOTHYIO
MOTPEIIHOCTh U BO3MOXKHBIN KJIacc TOUHOCTH Iprbopa, eciu ero mkana umeet 100 nenenuii = 100
en.

2. Tlpomenens! 11 paBHOTOYHBIX H3MEpeHU MOITHOCTH. Pesynbrater cienyromue: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ynbrarsl pacnpeneneHsl
HOpPMAaJILHO, TUCTIepCHst Hen3BecTHA. OLEHUTD JTIOBEPUTEIbHBI HHTEPBAJ HCTHHHOTO 3HAYCHUS JIIS
BeposTHoctH 0,99 (t,=3,169).

3. TpowmsBoxnbie equnuIs! cucteMbl CU BeIpa3zuTh yepe3 ocHoBHBIE cUMBOIBI LVTIQNJ

a) KonmgectBo anekrpuueckoro 3apsaa q = I+t B) [laBnenue P = F/S
0) Dn. manpsukenne U = AlQ r) [InotHOCTH P = M/V
B-21

1. Muxkpoamnepmerp Ha 100 MkA umeet mkany B 200 nenenuit. Onpenenute LeHy AeTICHUS U
BO3MOKHYIO TOTPEIIHOCTb B JIEJICHUSX IIKAJIbI, €CIIM Ha HIKaie Mprudopa nMmeeTcst 0003HaueHue
kiacca tounoctd 1,0.

2. TlpuBenensl 11 paBHOTOYHBIX PE3yIBTaTOB M3MEPEHUs HAMPsHKEHUS. Pe3ynbraTsl crieayrommue:
130,2; 130,3; 130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaThl
pacnpeziesieHbl HOpMalIbHO, Jucepcust Hem3BecTHa. OLIEHNUTh JOBEPUTENbHBIN HHTEpBAI
HCTHHHOTO 3HaueHus A BepoaTHoctu 0,95 (1,=2,228).

3. TpowmsBoxnbie equnuUIBI cricteMbl CU BeIpa3uTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) CxopocTh B) DnexTpuueckas MomHocTh P = U-l
0) Cuna F=m-a r) O6semubIi pacxon Q = SV
B-22

1. Ommerp umeet npenen uzmepenus 1000 Om. OnpenenuTs, KaKoW OH JOKEH UMETh KJ1acc
TOYHOCTH IpH n3MepeHuu conportusierus 500 Om ¢ morpenHocTso He 6onee 5%.
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2. Tlpu MHOTOKpAaTHOM H3MepeHuu AMuHbI L monydensl 3Hauenus B mm: 30,2; 30,0; 30,4; 29,7; 30,3;
29,9; 30,2. YKaxxute 10BEpUTEIIbHBIE TPAHUIBI HCTUHHOTO 3HAYCHHUS JUIMHBI C BEPOSITHOCTHIO
P=0,98 (t, =3,143)

3. IlpomsBoansie equnuibl cuctembl CU BbIpa3uTh yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) YckopeHue B) Emkocts C = g/U
0) Pabora u sneprus A = F-S r) [Ilunamuueckoe nasienue Pa =0,5°p°V2
B-23

1. Awmmepmerp umeet npeaen uzmepenus 20 A. OnpenenuTsb, KaKoi OH TOJDKEH UMETh KJIaCC TOYHOCTH
IIpU U3MEPEHUN CUJIbl ToKa 17 A ¢ morpemHocThio He 6oee 1,3%.

2. Ilpu nmoBepke BosibTMETpa ¢ Tipeaeniom usmepenus 500 B B Toukax 100,200,300,400,500 B
MOJIYYMJITH COOTBETCTBEHHO CIIEAYIOIIUE MMOKa3aHus oOpasoBoro mpubopa: 99,4; 200,7; 301,5;
400,8; 499,95. OnpenenuTp Ki1acc TOYHOCTH MOBEPSEMOT0 BOJILTMETPA.

3. IIpoumsBoxanbie eaunuiisl cucrembl CU Beipa3uTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) Yacrota B) Dnekrprueckoe conpotupieaue R = U/I

0) Momnocts N = A/t r) Craruueckoe nasinenue Per =p-g-h

B-24

1. Mukpoamnepmetp Ha 100 MkA umeet mkany B 400 nenenuit. Onpenenure HeHy AeICHUS U
BO3MOJKHYIO MTOTPEUTHOCTH B ACJIICHUSIX IIKAJIbI, €CIIU Ha IIKajie mpudopa uMeeTcss 0003HaYCHUE
KJlacca TOYHOCTH 1,5.

2. Tlpu MHOTOKpAaTHOM B3BEIIMBAHUHU MAacChl M MOJIy4eHbI 3HaueHus B Kr: 103; 96; 106; 102; 99; 102;
96; 100. YkaxxuTe 1OBEPUTEIbHbBIC TPAHUIIBI HCTUHHOTO 3HAYEHUSI MACChl C BEPOSITHOCTHIO P=0,98

(t, =2,998)
3. IIpousBoxnbie eaunuiisl cucrembl CU BeIpa3zuTh yepe3 ocHoBHBIC cUMBOJIBI LVTIQNJ
a) KonuectBo anexkrpudeckoro 3apsga q = I+t B) [laBiienue P = F/S
0) Dn. nanpspkenre U = A/Q r) [lnotHocTh P = M/V
B-25

1. TIpubop kmacca Tounoctu 1,5 umeer mkany 400 genenuit. Heo6xoaumo ams atoro nmpudopa
OTIPEICITUTH OTHOCHTEILHYIO MTOTPEITHOCTh H3MEPEHUS B Hadaste mKatbl (Juist 150 geneHwuin).
Hackonbko 3Ta morpenrHocts 60J1bIle MOrpenHoCcT Ha ociaeaneM — 400 geneHuH mIKabl
npudopa?

2. IlpoBexnens! 11 paBHOTOUHBIX U3MepeHH MolHOCTH. Pe3ynbpTatsl cienyromue: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ynbratrs! pacnpeeneHbl
HOpPMaJbHO, AucTiepcus Hem3BecTHA. OLIEHUTH TOBEPUTEIHHBIA HHTEPBAT UCTUHHOTO 3HAYCHHUS JUIS
BepositHoctH 0,99 (1,=3,169).

3. TlpousBoanbie enunuilsl cuctembl CU BbIpa3uTh uepe3 ocHoBHbIe cUMBOIBI LV TIQNJ

a) CkopocThb B) DnekTpuueckas momHocts P = Ul

6) Cuna F=m-a r) O6bemHsIl pacxog Q = SV
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