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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 r. Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3acefaHnuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

IIporokom ot 20 . Ne

3aB. kadeapoii C.M.ZH}:[peeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceJaHuH Kadeapbl ABTOMATH3HPOBAHHBIX CUCTEM YIIPABIICHHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kaeapsl ABTOMATH3WPOBAHHBIX CUCTEM YIIPaBIICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit C.M._AHﬂpeeB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

2 MecTo JUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa MeTpoiorus U CpeficTBa U3MEPEHUN BXOIUT B 00S3aTEIBHYIO YacTh

y4eOHOT0 MIaHa 00pa30BaTeIbHON MPOTPaMMBI.

Jnst u3yueHHs AUCIUIUTMHBI HEOOXOIMMbI 3HaHUS (YMEHUS, BIIAJICHHS),
copMUpPOBAaHHBIE B PE3YJIbTATE U3YUYCHHS AUCIHUILINH/ TPAKTHK:

Maremarunka

duzuka

BBenieHne B IPOMBIIITIEHHYIO 3JIEKTPOHUKY

TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU

JluckperHas MareMaTuka

3HaHus (yMEHUs, BIIAICHUS ), OJYyYEHHbIE IPU U3yYECHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUSHHSI JUCLUIUIMH/IPAKTUK:

Marepuasl ¥ 371€MEHTBI JIEKTPOHHON TeXHUKU

DneMeHTHI IUPPOBON TEXHUKH

OCHOBBI JIEKTPONTPUBOIA

BeinonHenue u 3amura BbITYCKHOM KBaJTM(UKAITMOHHON paObOThI

OCHOBBI IPOEKTUPOBAHUS FIEKTPOHHOW KOMIOHEHTHOM 0a3bl

OCHOBBI TEXHOJIOTUH 3JIEKTPOHHON KOMIIOHEHTHOU 0a3bl

OcHOBBI ITpeoOpa30BaTEIbHON TEXHUKU

3 Komnerennun ody4daromierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS

AUCHHILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBO€HUS TUCHMITIMHBI (MOysl) «MeTposiorust 1 cpecTBa
U3MEepeHui» o0yJaroImuics 10HKeH 00safaTh CIeAYOIMMU KOMITETEHIIUAMU:

Konx nnaukaropa

I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-1 Cnoco0OeH HCIoJIb30BaTh TIOJIOKCHH, 3aKOHBI 1 MCTOAbI CCTCCTBCHHBIX HAYK U
MaTCMaTUKU JJIs1 pCHICHUA 3a/1a4 HH)KCHCpHOfI ACATCIIBHOCTHU

OIIK-1.1 [Tpumensiet pu3nuecKre 3aKOHbI 1 MAaTEMaTUYECKHE METO/IbI JIJIs
pelieHus 3aJa4 TEOPETUYECKOro U MPHUKIIAIHOTO XapakTepa
OIIK-1.2 Hcnonp3yeT 3HaHUS GU3MKU U MATEMATUKH NPU PELIEHUH TPAKTUYECKUX

3aja4




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaja. 4acoB, B TOM

qHce:
— KOHTaKTHast pabora — 13 akan. 4acos:
—aynutopHas — 12 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— camocTosTenbHas pabora — 127,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®dopma aTTeCTalMu - 3a4€T C OLEHKOMN

AynutopHas ) =
KOHTaKTHast pabora E z dopma TeKymero
¢
B aKaJl. yacax 3} Bu KOHTPOJIS
Paszen/ Tema 2 (B axan ) £EB A y P Kox
> 8 © | camocrosTenbHON |  yCIIeBa@MOCTH H
JUCLUATUINHBI A £ © . | xommerenyu
g £ paboTsl MPOMEXYTOYHOM
Tex nab. | mpaxT. 2'S aTTeCTalluu
3aH. 3aH. | O &
1. OcHOBBI METPOIOTHU
1.1 OcHOBHBIE MOHATHS. CamocrosTenpHOe
IIpaBOBBIE OCHOBEL. n3yJdeHue
Mertponoruyeckoe yeOHOU N OIlK-1.1
P 0,5 10 y YcTHBIN onpoc '
obecnieuenue. EqMHCTBO JIUTEPATYPBI, OIIK-1.2
WU3MEPEHHH. KOHCIIEKTa
Mertponoruueckue ciry:KObI TIEKITUN
CamocrosTenpHOe
n3yveHue
eOHOM YcTHBIH onpoc.
1.2 U3Mepsemble BETUUUHBI. i P OIIK-1.1,
N 0,5 1 20 JIUTEPaTypBHI, JlaGoparopHast
Bunel, MmeTonpl n3mMepeHuit 3 OIIK-1.2
MOJrOTOBKA K pabora
71a00PaTOPHBIM
3aHATUAM
CamocrosTenpHOe
U3yuCHHE
yeOHOMI VYcrHbli ompoc.
1.3 OcHOBHEBIE MTOJIOKEHUS y P OIIK-1.1,
N 0,5 1 15 JIUTEPATYPHI, JlaGoparopHas
TEOpUHU MOTPEUIHOCTEH OIlK-1.2
MIOJTOTOBKA K pabora
11a00paTOPHBIM
3aHATUSIM
Wroro no paszneny 1,5 2 45
2. CpencrBa u3MepeHus u
prubOpPbI
CamocrosTenpHOE
U3yucCHHE
2.1 CpencrBa u3MepeHusl. yueOHO VYeTHbIl onpoc. OIK-1.1
CrpykTypHble cxembl CH. 0,5 1 17 JIUTEPATYpBI, JlaGopaTopHas OIK 1' 2’
Bri6op CU 3 HOATOTOBKA K pabora ’
1mabopaTOpPHEIM
3aHATUSIM
CamocrosTenpHOe YcTHBI onpoc.
2.2 smepenue P OIIK-1.1,
1 1 20 U3y4yeHHe JlaGoparopHas
SJIEKTPUIECKUX BETHMUNH N OIlK-1.2
yueOHOM pabora




JIUTEpaTypBl,
HOATOTOBKA K

n1abopaToOpHBIM
3aHATHSM
CamocTosaTenpHOoe
n3ydeHue
eOHo YcTHBII ompoc.
2.3 N3MepeHue MarHUTHBIX 1 151 nn};:, ATVDLL Ta6onato II){ s OIIK-1.1,
BEJIMYHH ' PATYPEL, paTop OIlK-1.2
MOJTOTOBKA K pabota
1a60PaTOPHBIM
3aHATHSIM
CamocTosaTenpHOe
H3y4YCHUE
HOMU THBIN ONpPOC.
2.4 Nsmepenue 1 20 nn}:ée?wo bl SJ]'Ica6o aT% II)-IZ(;I OIIK-1.1,
HEDJICKTPUIECKUX BEITUIUH PaTyphl, parop OIlK-1.2
MOJITOTOBKA K pabora
11a00paTOPHBIM
3aHATHSM
CamocTosaTenpHOe Y eTHBIH OIDPOC
2.5 V3meputenbHbIe H3yUCHHE poc. OIIK-1.1,
1 10 N Kontposnbnas
MHGPOPMALTMOHHBIE CUCTEMBI yueOHOM aGora OIIK-1.2
JIUTEPATyphl p
Wroro no pazneny 4,5 82,1
Hroro 3a cemectp 6 1271 320
Hroro no aucturminnae 6 1271 3a4eT C OLIEHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThl B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOIaBaHUH JUCIUIUIMHBI «MEeTpOoJIoTust U CpeCcTBa
U3MEPEHUI UCIIONB3YIOTCA:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JICKIIMIO, TJIE IACT MIEPBOE MPEJICTABICHUE O MPEIMETE U 3HAKOMCTBO CTYJICHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JCKIIMH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOIPOCHI; TabopaTOpHbIE pabOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHSI MTOJTyYCHHOH MH(OPMAIH OCPEICTBOM ITOCTAHOBKY MPOOIEMHOT0 BOIPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOEe 3aKIIF0YAETCS B CTUMYJIMPOBAHUHU CTY/IEHTOB K CAMOCTOSITEIbHOMN
«100bI4ey» 3HAHWH, HEOOXOIUMBIX IS PEIICHUS KOHKPETHOM MPOOIEMBI.

HNudopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUU — B XOJI€
MIPOBEICHUS JICKIIMOHHBIX 3aHATUH MPeyCMaTPUBAETCS UCIOIB30BAHUE IIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO MaTepuana (JEKIHUU-BU3YyaIH3aIiH ), UCIIONb30BaHue MHTepHEeT
PECYPCOB JUISI IPOMEKYTOUHBIX aTTECTAIMIA U TPOBEPKU OCTATOYHBIX 3HAHUN

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a0opaTOPHBIX paboT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIOBBIE UM UHIMBUyaIbHbIC 3aJaHUS TI0 IPOHICHHON TeMe.

CamocTosTenbHas paboTa CTUMYJIHPYET CTYIEHTOB K CAMOCTOSTEIbHOM MpopaboTKe
B IIPOLIECCE BBIMIOJIHEHUSI KOHTPOJIBHBIX PaboT, a TAaKXkKe B MPOIlecce MOJATOTOBKU K YCTHOMY
OTIPOCY, TECTUPOBAHUIO U UTOTOBOW aTTeCTALIUU.

B xoje npoBeaeHus TEKIIMOHHBIX 3aHITHH MTPeyCcMaTPUBACTCS:

- HCIIOJIb30BaHUE AIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuasa 1o COBpeMEHHOM
U3MEPUTENbHON TEXHUKE;

- HCTIOJIb30BAHUE JIEKTPOHHBIX YYE€OHHKOB I10 OT/IEIbHBIM TEMaM 3aHATHI;

- BCTPEYH C MPEACTaBUTENIMH MIPOEKTHBIX U 00CITyKuBaromuXx npeanpustuii: OO0
«OCK», 000 «Mudopmcepsrc MMK», 3A0 «KoucOM CKCy»; npeanonaraeMbie TeMbI
BcTped: «/IHHOBaIMM B 00JIACTH KOHTPOJIBHO-U3MEPUTEIIbHON TEXHUKIY,
«MHTenneKTyalbHble MEXaTPOHHbIE CUCTEMBD», «J[HarHOCTHKA U MOBEpKa CPEJCTB
U3MEPEHUI.

- aKTUBHBIE 1 UHTEPAKTUBHBIE (POPMBI 00YUEHUs: BapUaTUBHBIN ONPOC, AUCKYCCHH,
YCTHBIN OIPOC, KOHTPOJIbHAS paboTa, TECTOBBIN ONPOC, MHANBUYAIbHAS «3ALIUTa»
1a0opaTOpHBIX PabOT U T.J.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencrapieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS MPOMEKYTOYHON aTTeCTaluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI

a) OcHoBHas JUTEpaTypa:

1. Camapuna U. I'.  MeTtposorus u u cpecTBa U3MEPEHHH : IPAKTUKYM [ BYy30B] /
N. I'. Camapuna, A. P. bonnapesa, E. 0. MyxuHna ; MarauToropckuii roc. TEXHU4€CKHI yH-
T uM. I'. Y. HocoBa. - MarauToropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - 3armn.
c tutyi. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3272. -
TekeT : ANEeKTPOHHBIN.

2. I'pebennnkoBa B. B. Texnudeckue usmepeHus u npudbopsl : yaeObHoe mocodue /



https://host.megaprolib.net/MP0109/Download/MObject/3272

B. B. I'pebennukoBa, M. B. Beuepkun ; MI'TY, [kad. DuDC]. - Marauroropck, 2014. - 150
c. : un., cxemsl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3722. -
ISBN 978-5-9967-0543-6. - TekcT : HEMOCPEICTBEHHBIH.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. IleneBun, B. ®. Metposorust U cpeacTBa M3MepeHHi : ydeOHoe mocobue / B.D.
[leneBun. — MockBa : MH®PA-M, 2023. — 273 c. : mi1. — (Beiciee oOpa3oBanue:
bakanaBpuar). - ISBN 978-5-16-006769-8. - Tekcr : osnekrponHsii. - URL:
https://znanium.ru/catalog/product/2126641 (mata obparuenus: 01.04.2025). — Pesxxum gocryma:
IO TOIHCKE.

2. Metpousorus, cTagaapTusaius, ceprudukamnus : yaueoHoe mocooue / A.M. Apucros,
B.M. Ilpuxoapko, U.J1. Ceprees, [.C. ®arroxun. — Mocksa : UTH®PA-M, 2023. — 256 c. +
Jomn. marepuansl [DnekrponHslii pecypc]. — (Cpennee npodeccuoHabHOE 00pa3oBaHHE). -
ISBN 978-5-16-013964-7. - Texcrt: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2125861 (mata obparuenus: 01.04.2025). — Pexxum gocryma:
IO TTOJIITHCKE.

3. Opacros, B. E. Metponorus, cranaapTu3anus U cepTudukanus : yueoHoe
nocobue / B.E. DpactoB. — 2-¢ u3., nepepad. u gon. — Mocksa : UHOPA-M, 2023. —

196 c. — (Bsiciiee oopazoBanue: bakanaspuat). — DOI 10.12737/23696. - ISBN 978-5-16-
012324-0. - Texkcr : anekrponHbIit. - URL: https://znanium.com/catalog/product/1983263
(mata oopamenus: 01.04.2025). — Pesxum ocTyma: mo moImucKe.

4. ®u3udeckre OCHOBHI moyueHus nHpopmanuu : yueOnuk / I'.I'. Pannes, B.A.
Cyporuna, A.Il. Tapacenko, 1.B. Kynu6aba. — 2-e u3., nepepad. u gon. — Mocksa :

KYPC: UHOPA-M, 2018. — 304 c.; uB. ui. (8 c.). - ISBN 978-5-906818-97-3. - Tekcr :
anexktponHbii. - URL: https://znanium.com/catalog/product/914079 (nata obpaieHus:
01.04.2025). — Pexxum pocTyma: o MOAINUCKE.

5. Panmnes, I'. I'. IHTemnekTyanbHble cpeacTBa usmepenui : yaueOnuk / I'.I'. Pannes,
A.I1. Tapacenko. — Mocksa : KYPC : UHOPA-M, 2023. — 280 c. - ISBN 978-5-906818-
66-9. - Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/2126506 (xata
obparmienus: 01.04.2025). — Pexxum q0cTyma: 1Mo moAMnucKe.

B) MeToanueckue yKazaHusi:

1. Camapuna U. I'. MeTposnorus u u cpecTBa U3MEpEHHH : IPaKTUKYM [ 7151 By30B] /
M. I'. Camapuna, A. P. bonnapesa, E. 0. MyxuHna ; MarauToropckuii roc. TEXHU4e€CKUM yH-
T uM. I'. WI. HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - 3arm.
c Tutyn. skpaHna. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3272. -
TekeT : ANEeKTPOHHBIN.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

HaunmenoBanue .
10 Ne norosopa Cpok eiicTBUS JTUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Hazpanue kypca CchlIKa
DjekTpoHHas 0a3a mepruoIuUecKuX u3manuii East View
Information Services, OO0 «MMIBUC»

https://dlib.eastview.com/



https://host.megaprolib.net/MP0109/Download/MObject/3722
https://znanium.ru/catalog/product/2126641
https://znanium.ru/catalog/product/2125861
https://znanium.com/catalog/product/1983263
https://znanium.com/catalog/product/914079
https://znanium.com/catalog/product/2126506
https://host.megaprolib.net/MP0109/Download/MObject/3272
https://dlib.eastview.com/

Hanmonansnas nHopManmoHHO-aHATUTHYECKAsT
cucreMa — Poccuiickuii MHIEKC HAy4YHOTO LIUTUPOBAHUS
(PMIHIL)

https://elibrary.ru/project risc.a
sp

DenepanbHOE FOCYAAPCTBEHHOE OIOKETHOE
yupexaenue «dDenepanbHblii HHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

http://www1.fips.ru/

Poccuiickas ['ocynapctBennas oubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers/c
atalogues/

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um. 1.
HocoBa

https://host.megaprolib.net/ MPO
109/Web

MexnayHapoaHas pedepaTuBHasi ¥ IOJTHOTEKCTOBAS
crpaBoyHas 6a3a JaHHBIX Hay4HBIX H3IaHHE «Springer
Nature»

https://www.nature.com/siteind
ex

Nudopmanmonnas cucrema - HopMatuBHbIC MPpaBOBHIS
aKThl, OpraHU3aIMOHHO-PACTIOPSATUTETbHBIC
JIOKYMEHTbI, HOPMAaTUBHBIE U METOUYECKHE
JIOKYMEHTHI U TTOJITOTOBJICHHBIE IPOEKTHI JOKYMEHTOB
1o Texuuueckoi 3amure napopmanuu GCTIK Poccun

https://fstec.ru/tekhnicheskaya-z
ashchita-informatsii/dokumenty-tz
i?ysclid=lujknksfy724757053

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHHEe AUCIUIINHBI BKIIOYAeT:
Y4eOHble ayAUTOPUH [T TPOBEACHUS 3aHATHI JIGKIIMOHHOTO TUTIA -
MynpTuMeauiHbIE CPEACTBA XPAHEHNUS, IIepefjaun U IpeacTaBieHus nHdopmanuu a.448

niu 450

[TomereHus 411 cCaMOCTOSATENBHOM paboThl 00yJaronuxcs - [lepconanbHbie
KomIbioTephl ¢ makerom MS Office, Beixoom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaIIMOHHO-00pa30BaTEIbHYIO Cpey YyHuBepcurtera a.448 wim 450

VY4eOHble ayAUTOpUHU I TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTpPOJISL ¥ TIPOMEKYTOYHBIX KOHCYJIbTAalU| - JIocKa, MyJIbTUMEIUWHBINA IPOEKTOP, SKpaH

a.448

[Tomernienne s xpaHeHUsT ¥ TPOGUIAKTHIECKOTO 00CTyKUBaHUST yueOHOTO
obopynoBanus - CTemnaxku sl XpaHeHHs] Y4eOHO-METOANYECKU JOKyMEeHTaIuu a.445
VYyeOHas ayuTopus AJi1 NPOBEACHUS JIabopaTOPHBIX padboT (JlabopaTopust

METPOJIOTHH U TEXHOJIOTHUECKUX U3MEpPEeHUi) a.452

JlabopaTopHble YCTaHOBKH JIJIsl BBINIOJIHEHUS Ja0OpaTOpHBIX padoT:

- mabopaTopHslii creHn  «M3mepeHue pacxo/a razay;

- naboparopHsiii cteH] «IloBepka Tepmonapy;

- mabopatopubiii cteH «IloBepka mpubopa uck-250, noromerpa 111-4540/1 u

npudopa A-566y;

- maboparopusiii ctenn «Vcnpitanne u mosepka KCII-3, Bomprmerpa 111-4540,

npudopa uck-250»;

- mabopaTopHbIi cTeH ] «M3MepeHue ypoBHS KUIKOCTEN»;

- nabopartopHsbIil cren] «M3MepeHue ypoBHS ChITyYHX MaTepUaIoBy;

- mabopatopHubiii cteH «IIpeobpazoBarenu naBnenus Metpany;,

- nabopatopHsblil cren] «CTaTuyeckue U TMHAMUYECKHE XapaKTepUCTHKN 00BbeKTa

yIpaBIEHUS»

DIIEKTPOHHBIE IUIAKaThI IO Kypcy "OCHOBBI METPOJIOTMHU M TEXHUYECKHE

m3mepenus" (136), karou Ha 2 [1K.



https://elibrary.ru/project_risc
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers
https://host.megaprolib.net/M
https://www.nature.com/sitein
https://fstec.ru/tekhnicheskaya

puiaoxenne 1

6 YueOHO-MeTOAHYECKOE o0eceyeHrne CaMOCTOSATeIbHOI padoThl 00y4a0IIMXCS

[To nucuuruinHe «MeTpoJIoTHs U CPEICTBAa U3MEPEHUIT» IPEIyCMOTPEHA ayIUTOPHAsI U BHEAYJUTOPHAS
caMmocTosiTeNbHast paboTa 00yJarOmMXCsl.

AynuTopHasi caMOCTOsITeNbHAsE padoTa CTYICHTOB MPEAIOJIaraeT BBIIMOJHEHHE U 3aIUTY J1a00paTOPHBIX
paboT, perieHrne KOHTPOIBHBIX 3a/1a4.

Ilepeuenn
J1a00paToOpHBIX padboT

BOl'[pOCbI K 3allIMTE

IToBepka Tepmonap

1. Ha xakux SBJIEHHUSX OCHOBAHO JIEHUCTBUE TEPMOIJIEKTPUUECKUX
TEPMOMETPOB?

2. Tlouemy npu moJaCOCAMHEHUH TEPMOIIAPHI K M3MEPUTEILHOMY TPUOOPY,
MOJIb3YIOTCS KOMIIEHCAIIMOHHBIMU NTPOBOIaMU?

3. Kak BBoauTcs moOmpaBKka Ha TEMIEPaTypy CBOOOIHBIX KOHIIOB
TEpMONapbl B aBTOMATHYECKMX M  IEPEHOCHBIX  MOTEHLUOMETpax,
MUJUTUBOJIBTMETPAX ?

4.  Jlnga xakux TepMoIlap HEBO3MOXXHO INPHUMEHEHHE KOMIIEHCAIlMOHHbBIX
IIPOBOIOB ISl BBE/ICHUS [TONPABKU?

5. IIpenensr U3MEepeHui CTaHJAPTHBIX TEPMOBJIEKTPUUECKUX
TEPMOMETPOB?

6. Ilpu wu3MepeHunm  Temmeparyppl B  I€4M C  IOMOILBIO

XpoMmenb-antomeneBoi TepMonapbl (tun K) BoapTMmMeTp mnoxazan 7,418 mB.
Temnepatypa xomomHoro cmas Obiia ctabunusupoBaHa Ha ypoBHe 30°C.
[Tosb3ysick TPagyUpPOBOYHON TAOIHIICH JJIsi TAaHHOW TEPMOTIAPHI, ONMPEACITUTH
Temneparypy Ty B Heuu

VcnibiTanue U oBepka
BTOPUYHBIX PUOOPOB
paboTaronux B
KOMILIEKTE C
TEPMOIJIEKTPUUECKUM
npeoOpazoBareneMm

1. KakoBbl 0COOCHHOCTH METOAMKH IPOBEACHUS BTOPHUYHOTO IMprOOpa
Huck-250M?

2. UTto Takoe OCHOBHAS U JOMOJHUTENIbHAS TIOTPEIIHOCTh Tprbdopa?

3. Kakue mnorpemHoctd HEOOXOAWMO paccuuTaTh A TOTO, YTOOBI
C/IeNaTh BBIBOJ] O pe3yJIbTaTax MOBEPKU?

4. J1s 4ero BBINOJHSIOT MTOBEPKY MPHUOOpa U YTO HOHUMAIOT MOJ] KIIaCCOM
TOYHOCTH TIprdOpa?

S. Kakmue cymecTByroT BUAbI TOBEPOK?

6. [lepeuncnuTh METPOIOTHUECKHUE XapaKTEPUCTUKH CPEICTB U3MEPEHUH.

7. Yro oTHOCHUTCA K HEMETPOJIOIMYEeCKUM Xxapakrepuctukam CH?

8. Otuer mo mkane npubopa c¢ mperenamu usmepenuit 0 — 10 A u

paBHOMEpHOM mmKanoi coctaBwil 2,5 A. OLEHUTH Npeensl JOIMYCTUMON
a0COJIIOTHON MOTPEIIHOCTH ATOTO OTCUEeTa MPU UCTIOIb30BAHUH pa3anyuHbix CU

¢ KT: 0,02/0,01; n 0,5

TepmomeTpsl
COTIPOTUBIICHUS

1. Kakoif mpuHIUN JeHCTBUS Y TEPMOMETPOB COMPOTUBICHUS?

2. OT 4ero 3aBHCHT JIEKTPUIECKOE COMPOTHUBIICHHUE TIPOBOTHUKA?

3. Bausier i Ha 351eKTpUYECKOE CONPOTHUBIIEHHE IPOBOHHUKA HIEKTPHUECKHUI
TOK, ITPOXO/ISIIINN 110 TPOBOIHUKY?

4.Yto sBiseTCs TEPMOMETPUYECKHM IapaMEeTpoM B  TEPMOMETpe
CONPOTHUBIIEHUA?

5. [louemy TepmoripeoOpa3oBaTeny HW3rOTABIMBAIOT, Kak MPaBUIIO, W3
METAJIJIOB, & HE U3 CINIABOB?

6. Kakue MIpEeUMYIIEeCTBA y MEIHOTO u y  IUIaTUHOBOTO
TepMoOIpeoOpa3zoBaTesei CONPOTUBICHUS?

7. Kakoe 3HaueHMe NpU U3MEPEHUH TEeMIEpaTypbl HMEET IOoKa3aTelb
TEIJIOBOM MHEepuuu?




Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT
8. KakuMm mapamerpoMm xapakTepu3yercss YMCTOTa Marepuana, WIYIIero Ha
U3TrOTOBJIEHUE TEPMOMETPA CONPOTUBIICHNUSA?
9. Yro Takoe TpPEXMPOBOAHASA CXEMa BKIIIOUEHHsI TepMOIIpeoOpa3oBaTess
CONPOTHUBIICHUSA?
1.  Kakue cymecTByIOT METOAbI U3MEPEHUS TEMIIEpaTyphl?
2. Ha yém ocHOBaHO AeiiCTBUE TEPMOMETPOB COMPOTUBIICHHUS?
3. Kakue wmarepuanbl HCHOJB3YIOT [ H3TOTOBJIEHHUS TEPMOMETPOB
CONPOTHUBIICHUSA?
4. Kakme npubopbl MNPUMEHAIOT B KOMIUIEKTE C TEpMOMETpaMu
HcnbiTanue u nosepka 0
BTOPUYHBIX PUOOPOB COMPOTHBIICHI:
5. Cxembl NOAKIIOYEHHUS TEPMOMETPOB CONPOTUBICHHUS KO BTOPUYHOMY
paboTauX B
KOMILJIEKTE € npubopy
6.  JloCTOMHCTBA M HEIOCTATKU HEYPaBHOBELIEHHBIX MOCTOB.
TEPMOMETPAMHU - o
COMPOTHBIICHHA 1. KaK"paGOTaeT YPaBHOBEILIEHHBIN MOCT?
8. B uém 3akimoyaercs ycioBUe paBHOBECHS MOCTOB?
9.  IlpuHuun neictBus pabOTHI JOTOMETPHIECKUX CXEM
10. Kakwue BUbI MOTPEIIHOCTEH BbI 3HAETE?
11.  [Ins yero BBINOJHSAIOT MOBEPKY NprOOpa U YTO NOHUMAIOT MOJT KJIACCOM
TOYHOCTH ITpubopa?
1. Kakas temneparypa Ha3bIBaeTCs IPKOCTHOM TeMrepaTypon?
2. Kak onpenenuTb JeHCTBUTENBHYIO TeMIEpaTypy Tela, 3Has
SPKOCTHYIO TeMIlepaTypy?
3. YCTpoiicTBO MUPOMETPOB YACTUUHOTO U3ITYyUEHHUS
4. Yro Takoe 1BETOBAs TemIiepaTypa’?
5. Kak cMmemaercss MakCuMyM KpHBOW pacHpezeneHHs CIeKTpaaIbHON
DHEPTEeTUYECKOW SIPKOCTH C YBEIMYCHHEM TEMIIEPaTyphl aOCOIIOTHO
4yE€pHOro Tena?
6. [Touemy 1BeTOBast TeMIIepaTypa Hauboee OJIM3Ka K JEHCTBUTEILHOM
Temneparype?
7. YcTpOoHCTBO MUPOMETPOB CIIEKTPAIIBHOTO OTHOILIEHUS
8. OneHure cucTeMaTHYeCKyIO MOTPELIHOCTh U3MEPEHUS TeMnepaTyg)H
[TupomeTpsl pagMallMOHHBIM MeTonoM. Panuanuonnas temmeparypa t, = 1527 °C,
K03 (UIIMEHT TerIoBoro u3nyyeHus g, = 0,38.
9. [TupomeTp MOTHOTO U3NMYy4YeHHUs (paJuallMOHHBIN) UMEET MoKa3aTelb
BU3UpoBaHUs N = 1/7, nuamerp KaawibHOM TPyOKH, HA KOTOPYIO
BU3MpYyeTCsa nupoMerp, 30 MM.
10. MoXHO 7M1 THUPOMETPOM  TOJHOTO  HW3IyYeHHS H3MEPHUTH
TEMIIEPATYPY CIUTKA B HArPEBATEIBHOM KOJIOJLE, €CIIM CTOPOHA CIUTKA
umeer pasmepbl 1800x400 mm, paccTosiHME OT CIMTKa JO MHPOMETpa
1400 MM, mokazaTenb BU3upoBanus N = 1/7?
11. Kakum oOpa3om B mupomerprueckoM mpeodpazosarene [TI1T-142
WCKJIIOYAeTCs BIMSHUE TEMIIEPATyphl KOpITyca Tejeckona?
12. Kakue CymecTBYOT CIOCOOBI UCKITFOUEHHSI BIMSHHUS TEMITEPATyphI
KOpITyca TeJIECKONa Ha Pe3yJbTaT U3MEPEHUs?
IIpumep BapuaHnTa KOHTPOJILHOM padoThl Nel
1. OneHnuTe OTHOCUTENBHYIO MOTPEUIHOCTh MPOCTBHIX OBITOBBIX YAaCOB C CYTOUYHBIM
x0710M B 20 ¢ (CyTOUYHBII X0/ — IOMpaBKa K MOKa3aHHUsIM 4acoB 3a 1 CyTKH).
2. [lpu wu3MepeHun Temmeparypsl Tepmomerp mokasan 20°C, CKIT 0,3°C.

Cucremarnueckas mnorpemnocts +0,5°C. Vkazarh JoBepHTENbHBIE TPAaHHMIBLI HCTHHHOIO
3HaYeHHs TeMiepaTypsl ¢ Prop = 0,9973.




3. N3mepenune cuibl ToKa gano cieayronme pesyabratel: 10,07; 10,08; 10,10; 10,12;
10,13; 10,15; 10,16; 10,17; 10,2; 10,4 A. HeoOxoaumMo MpoOBEpUTH, HE SBISAETCA JTU IMPOMAXOM
3HadueHue 10,4 A

4. OHeprus onpezensercs ypaBHeHueM E = m-c, rae M — macca, ¢ — CKOPOCTb CBETA.
Omnpenenuts pazMepHOCTb 3Hepruu B cucteme LMT.

IIpumep BapnaHTa KOHTPOJILHOH padoThl Ne2

1. BBenuTe monpaBky B OKa3aHUsI TEPMOIIAPHI M OTIPEACIIUTE TEMIIEPATYpy pabodero
koH1a, ecu Tepmo-2JIC Tepmomerpa S pasna 3,75 mMB, a remneparypa cBoO0IHbIX KOHIOB 32 °C.

2. OnuuakoBbl M 3HA4eHUS KOA(h(PHUIMEHTOB MpeoOpa3oBaHUs y MEIHBIX
TEPMOMETPOB CONPOTHBIICHUS IpaayupoBku SO0M u 100M B unrepsaie 0 — 150 °C?

3. Temnepatypa wusMmepsieTcs HUPOMETPOM YACTUYHOIO H3Iy4deHHs. BTopuuHblii
npubop mnokaseiBaetT Temmeparypy 1100 °C. Ompenenuth JCHCTBUTEIBHYIO TEMIIEPATypy |
CUCTEeMAaTUYECKYIO MOTPEITHOCTD (Taqy — T,), ecnu koaddunuent remnosoro uznydenus 0,75 u
JurHA BOJHEI 0,65 MKM.

4, Urto o3nauaer abopeBuarypa I111, XK?

5. EcTh BO3MOXHOCTH M3MEPUTH TEMIIEpPATypy TepMoOmapoil u mupomeTpoMm. Yemy
OTJAJNTE MIPEAMOYTECHUE U TOYEeMY?



IIpunoxenne 2
7 OueHoYHbIE CPeCTBA JIJIf IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAlMHU

a) [lnanupyembie pe3yjbTAaThl 00yUYeHUS U OLleHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

Kon

WNHnukaTop AOCTHIKEHUS KOMITCTCHITMHI O1neHOYHBIC CPEACTBA
WHJIMKaTOpa

OIIK-1 Cnocob0eH MCIOJIb30BaTh IO0JIOKEHHSI, 3aKOHbI M METOJbl €CTeCTBEHHBIX HAYK M MATE€MAaTHKHM ISl pelleHHsl 3a1a4 HMH)KeHEePHOM
eATeJHLHOCTH

Ilepeuens meopemuueckux 60npocoeé K 3auemy:

Metponorusi. OCHOBHBIE IOHSITUS U ONIPEAEICHUS

I'ocynapcrennas cuctema npudopos (I'CII). EquncTBo nuzmepenuii
N3mepsiemple BenmMunHbL. Bruabl nsmMepeHui

MeTtopl n3mMepeHuii. Meronrka BbIIIOJHEHUS U3MEPEHUN

OcHOBHBIE TIOJIOKEHUS Teopuu norpemHocteil. Knaccnukanus morpemHnocTeit
BeposTHOCTHBIE OLIEHKH ITOIPEIIHOCTEN U3MEPEHUS

CpenctBa nu3mepenusi, Buabl. CUrHasis U3MEpUTEIbHONU HHPOpMaAIUU
Mertpoiioruueckue xapakTrepucTuk. Hemerponornyeckue XxapakTepucTUKU
CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS

0. O06paboTka pe3yabTaTOB U3MEPEHUS

RBoOoo~NoGa~wONE

[Tpumensier ¢Qusuveckue 3aKOHbl U

OIK-11 | MATEMATHIECKHE METO/IbI A1 PELlICHNs 5
: 38144 TEOPETHUECKOro M IPHKIAAHOTO Ilpumepvt npakmuueckux 3a0anuil 014 3auema.

1. Mennblii TEpMOMETP CONPOTUBIIEHUS UMEET conpoTuBieHue Ry = 1,75 OM. Onpenennuts
ero conmporupienne mpu 100 u 150 °C (o = 4,26-10° K™)
2.  Bseawure mompasky B IMOKa3aHUs TEPMOIIAPHI U ONIPENIEIIUTE TEMIIEPATYPY PadoUYero KOHIIa,
ecu Tepmo-2/1C repmomerpa tuma S = 3,75 MB, Temmnieparypa cBOOOAHBIX KOHIIOB 32 °c
3. Awmmepmerp ¢ npeaenom m3meperust 10 A mokasan mpu u3MepeHusx ToK 5,3 A npu
ero JeicTBuTeNbHOM 3HaueHuu 5,23 A. Omnpenenure aOCOTIOTHYIO, OTHOCHUTEIBHYIO U
OTHOCHUTEJIbHYIO MPUBEJECHHYIO MOTPEIIHOCTH
4.  WNwmetotcs na amnepmerpa: oaun KT 0,5 umeer Bepxuuii npenen uzmepenus 20 A,
npyroit KT 1,5 umeer Bepxuuit npeaen nsmepenus 5 A. Omnpenenure, y kakoro npudopa
MEHBbUIE ITpesied JOIMYCKaeMOl OCHOBHOM OTHOCHUTENBHON MOIPEUIHOCTH MPU U3MEPEHNUN
Toka 3 A

Xapakrepa

Ilepeuens meopemuueckux 6onpocoe K 3auemy:
1. M3mepenue MarHUTHBIX BennduH. [lapamMeTpbl, XapakTEpUCTHK, CXEMbI H3MEPEHHS
2. W3mepenue HeanekTpuueckux BennuuH. Kinaccudukarus
3. H3mepeHue TeMmmepaTrypbl TEpMOMETpaMH CONPOTHBICHUS (TIpelesibl  M3MEPEHHs,

Hcnonb3yer  3HaHUS  (QU3UKH U
OIIK-1.2 | maremMaTuku Ipu peleHnmn
MPaKTUYECKUX 3a/1a4




Kon
WHJIKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeaCTBa

rpagyupoBKn). TpeboBaHus, MPEabIBIIEMbIC K MaTEpUATy

4. TlpeoOpazoBaTenu  HEdJNEKTPUYECKMX  BEIMYMH.  MeTajulnyeckue  TepMOMETPHI
COIIPOTHBIICHUS

5. IlpeoOpa3oBarenn HEINEKTPUUYECKUX BeNUYMH. [loNynpOBOAHUKOBBIE TEPMOMETPHI
COIIPOTHUBIICHUS

6. IIpeoOpa3oBarenu HednekTpuueckux BenmuunH. Dpdextol Tomcona, 3eedeka u [lenpThe

7. TlpeobOpa3zoBarenu HEINEKTPUIECKUX BETUUMH. TEepMOIIEKTpUIECKHE TIPpeoOpa3oBaTesin

8. CranmapTHble  TepMOdJIEKTpUYecKHe  mpeoOpa3oBaTenu  (Ipelesibl  HM3MEpeHus,
rpagyupoBKH, MaTepHall JIEKTPOJIOB)

9. CnocoObl UCKIIOUEHMs] BIMSHUS TEMIIEpaTypbl CBOOOJHBIX KOHIIOB TepMoIIap.
TpeboBanus1, IpeabSIBIsIEMbIE K MaTEpHUaIaM, TEPMOIIap

10. IlpeoOpa3oBaTenu HEINEKTPUUECKUX BETUUUH. 3aKOHBI U3TY4YEeHUs

11. [Ipeo6pa3oBarenu HEINEKTpUUECKUX BeInuuH. [IupomeTrpsl

12. VpaBHoBemeHHble MocThl. JlocTonHCTBa, HemocTatku. CrocoObl  MOAKIIOYEHUS
TEPMOMETPOB COMTPOTHBIICHUS

13. HeypaBHoBemeHHbIE MOCTBI. JIOCTOMHCTBA, HEIOCTATKU

14. Ipubop 250M

15. JloromeTpHuecKue CXeMbl

16. MuwumBoneT™eTp. [IpuHIun nefcTBus. Y crpoictBo. J[ocTOMHCTBA, HEJJOCTATKA

17. U3mepuTenbHble HHPOPMALMOHHBIE CUCTEMBI

Ilepeuensv nabopamopuslx pabom:

IToBepka Tepmonap

Ucneitanue u nosepka BII, paboTtaronux B KOMIIEKTE C TEpMOIIapaMH

TepMoMeTpBl CONIPOTUBIIEHUS

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

agkrwnPE

Ilpumepot uHOUBUOYATLHBIX 3A0AHUIL:
1. Ucnomns3oBanue KOHTPOJIBHBIX KapT IO KOJWYCCTBCHHBIM IPU3HAKaAM [JIsI KOHTPOJIA
Ka4yecTBa TEXHOJIOTMUYECKOTO Tpoliecca
2. Hcnonp3oBaHue KOHTPOJIBHBIX KapT IO KAaUECTBEHHBIM MIPU3HAKAM TSI KOHTPOJISl Ka9eCcTBa
TEXHOJIOTMYECKOT0 IpolLecca
Vcnonp3oBanue quarpaMmebl pa3dpoca sl KOHTPOJIsl Ka9ecTBa TEXHOJIOTHIECKOTo mpoIiecca




0) Ilopsaok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAUM, MOKA3ATeJ I U KPUTEPUU OLIEHMBAHUSA:
IIpomexxyrouHass arrecranus 10 AUCHUIUIMHE «METponorus M CpeacTBa HM3MEPEHHI» BKIKOYACT
TEOPETUYECKHE BOIPOCHI, MO3BOJIAIONIME OLIEHUTh YPOBEHb YCBOCHHS OOYyYarOIIMMHCA 3HAHUM, U
MPAKTUYECKHE 3aJJaHHsl, BBISBIISIOUINE CTENCHb C(OOPMUPOBAHHOCTH YMEHUH U BIIQJCHUH, IPOBOJAUTCS
B (hopme 3aueTa ¢ OI[CHKO.

3ayet mpoBOIUTCS B YCTHOU (hOpMe 10 TEOPETHUECKUM BOIIPOCAM U 3a/1a4aM.

Iloka3zatenu n KPpUTEPUU OLICHUBAHUA 3a4€Ta € OIIEHKOM:

— Ha OLIEHKY «omiuyHoy (5 6aJI0B) — 00YJarOIIUINCS TOJDKEH IMOTHO PACKPBITH COACpKAHUE MaTepuaa
B 00BbEMe MPOrpaMMbl JUCIUIUIMHBI, YETKO U MIPABHIIBHO J1aTh ONPEIEICHUS, IPUBECTHU JI0KA3aTEIbCTBA
Ha OCHOBE MATEMaTHYECKUX M JIOTHYECKHX BBIKJIAQJOK, IMOKa3aTh HAaBBIKK HCCIIEIOBATEIHCKOM
nesitenbHOCTH. OTBET JOMKEH OBbITh CaMOCTOSITENbHBIM, IPU OTBETE HCIOJIB30BaHbl 3HAHUS,
npuoOpeTEHHBIC paHee;

— Ha OIICHKY «xopouio» (4 Gana) — oOy4aroniuiicss AOKEH PacKphITh COAEpXkaHHE MaTrepuaia B
o0BeMe MpOrpamMMbl JUCIHUILIMHBI, B OCHOBHOM MPAaBUIBHO JIaTh OCHOBHBIC ONPEACIICHUS U TOHSATHUS
npenMera. [Ipu oTBere AOMYIIEHB HETOYHOCTH, HApPYIICHA MOCIEAOBATEIbHOCTh H3JIOKEHHUS,
JOITYIIIEHBI HeOOBIINE HETOYHOCTH IPH BBIBOAAX M UCIIOJIE30BAHUN TCPMUHOB, TPAKTHYCCKHE HABBIKU
HETBEPIBIC;

— Ha OICHKY «yoogiemeopumenvHo» (3 Oamna) — oOyJaroIMiics JOJDKCH YCBOMTH OCHOBHOE
conepkanue Marepuana. [Ipu oTBeTe onpeseneHus 1 MOHATH JaHbl He YETKO, TOMYIIEHBI OIIUOKH TTPU
MTPOMEKYTOYHBIX MATEMATHUECKHUX BBIKJIAJIKAX B BBIBOJAX, IPAKTHUCCKHEC HABBIKHU CIIA0bIC;

— Ha OIICHKY «Hey008liemeopumenbHoy (2 0anoB) — o0yJarouuiicss JeMOHCTPUPYET 3HAHUS He Ooree
20% TEOpETHYECKOro MaTepuaya, JONYyCKaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET I10Ka3aTh
MHTEJJIEKTYallbHbIE HABBIKM DPELICHUS MPOCTHIX 3aaad. llpu oTBere AomylieHbl TpyOble OMIMOKU B
OTIpe/ICTICHUSX, JOKAa3aTeIbCTBA TEOPEM HE TIPOBEICHO, HE JaHBI OTBETHI HA JIOMIOJHUTEIIBHBIC BOITPOCHI
MpernojaBaTesisi, OTCYyTCTBYIOT HAaBBIKU HCCIIEA0BATEIbCKOM NESTEIbHOCTH,

— Ha OUEHKY «Heyoosremeopumenvhoy» (1 0Oami) — HE MOXKET TOKa3aTh 3HAHMS HA YpPOBHE
BOCIIPOU3BENICHUSI U OOBSICHEHUS HHGPOpMAIUM, HE MOKET I0Ka3aTh HHTEJUICKTYalbHbIE HAaBBIKU
peleHwst MPOCTHIX 33724, OCHOBHOE COJIEpyKaHHe y4eOHOTo MaTepralia He PacKphITo.

15



Ipuioxkenue 3

MeTtoauyeckue yKa3aHusi 110 BHINOJHEHHIO KOHTPOJIbHOI padoThI

o nucuunimue «MeTpoJIorus U CpeIcCTBa U3MePEeHUs
NMpeAycMOTPeHAa KOHTPOJIbHAsE padoTa 00y4aronuxcs.
IIpuMepbl BApHMAHTOB 3aJaHUI HA KOHTPOJIbHYIO padoTy

3ananmne Nel onpejaejieHHe Kjiacca TOYHOCTH nNpudopa

Omnpenenuts, TofeH MpuOOp K paboTe WK HEeT, eciu OH padoTaeT Ha nuama3oHe Xp, Xy (YKa3zaHHBI B Tabmune). Otder
JeJIeHui o npubopy, npousBoaurcs yepe3 10, HaunHas ¢ Xy, no Xp. Kitace Tounoctu npubopa 3agan B Tabmuue. s
HOJTy4eHHS Pe3ylbTaTa ONPEACIUTE: A0COIIOTHYIO, OTHOCUTENBHYIO, TPUBEICHHYIO IIOTPEITHOCTH U Bapuanuio. [Toctpouts
3aBHCHMOCTD JUIS OIPECIICHHs BapUaLliH.

Bapuwant | Xy | Xg | KT 21 -10 | 30 | 0,5
1 -10| 30 | 0,5 22 201 20 | 1,0
2 202010 23 0 | 5015
3 0 |50 |15 24 10 | 60 | 2
4 10 | 60 | 2 25 20 | 70 | 0,5
5 20 | 70 | 0,5
6 5125110
7 0 | 50|15
8 5 55| 2
9 15 | 65 |05
10 -151 35| 1,0
11 -10 | 30 | 1,5
12 201 20 | 2
13 0 | 50|05

Bapuant | Xy | Xg | KT
14 10 | 60 | 1,0
15 20 | 70 | 15
16 5 |25 2
17 0 | 50|05
18 5 |55]1,0
19 15|65 |15
20 15135 | 2

16



3ananme Ne2 (3a1a4M 10 BApDHAHTAM)
B-1

1. Awmmepmerp c npenenom msmepenus 10 A mokasan TpHM HU3MEPEHHSX TOK 5,3 A HpH ero AeilCTBUTENHHOM
3Ha4YeHnu 5,23 A. Onpenennute aOCOMIOTHYIO, OTHOCUTENBFHYIO U OTHOCUTEIHHYIO IIPUBEICHHYIO OTPEIIHOCTH.

2. Tlpu moBepke ommerpa ¢ mpeenoM m3mepenus 1000 Om B Toukax 200,400,600,800,1000 OM momyumu
COOTBETCTBCHHO CIICAYIONINE TIOKazaHUs oOpasmoBoro mpubopa: 199,5; 400,7; 601,8; 800,6; 999,93.
OnpenenuTs K1acc TOYHOCTU IOBEPSIEMOr0 OMMETPA.

3. [Ipoussoxusle enunuisl cucteMbl CU BBIpa3uTh depes ocHOBHBIE cuMBOIBI LVTIQNJ

a) CkopocTb B) Dnekrpuyeckas MouiHocts P = Ul
6) Cuia F=m-a r) O6BemusIil pacxon Q = SV
B-2

1. Wwmerorca cnenyromme pesynsratsl usmepennit: (0,47 £ 0,05) mm; (53,6 £ 0,5) MM u (2538,44 + 0,27) mm.
CpaBHUTE 3TU Pe3yJbTaThl 0 TOYHOCTH. Kakol M3 HUX caMblil TOUHBIIN? BO CKOJIBKO pa3 TOUHOCTH JYYILIErO
pe3ynbTarta 6obliIe TOYHOCTH CaMoro Tpyooro?

2. B HamuuMu UMEIOTCA YeThIpe OMMETPA TS H3MEPEHHs ConpoTuBieHus. [lepBrlii oMmmeTp Kinacca Tounoctu 0,5 ¢
npenenoM uzMepenus 200 Om; Bropoit — knacca TouHoctd 1,0 ¢ npegenom usmepenus 1000 OM; tpetuid —
kiacca TounoctH 2,0 ¢ npenenom usmepenus 400 Om; yetBepThIii — Kinacca TourocTa 0,6/0,4 ¢ moaauana3oHaMu
mMmeperus 50, 500, 1000 OM. Vka3aTpb OMMETp, KOTOPBIH MOKAaXXET HAWOONBIIYI0 TOYHOCTh H3MEPEHHS
conpoTtuyieHus 150 Om.

3. Ipoussoxuslie enunuisl cucteMbl CU BBIpa3uTh yepes ocHOBHBIE cuMBOIBI LVTIQNJ

a) YckopeHwne B) Emkocts C = q/U
0) Pabota u sueprus A =F-S r) luHamudeckoe naBieHue P =0,5-p-V2
B-3

1. Jina usmepenus manpsxenus U = 3300 B BoabT™eTp Tuna J[566/8 ¢ KOHEUHBIMU 3HAYEHMAMHU IKambl U,
paBeIME 75 u 150 B, BKITIOYWEH yepe3 M3MEpHTENBHBIA TpaHchopMmarop HampspkeHus tuma M510. Ilkama
BosbTMeTpa umeet 150 nenenuii. Omnpenenute neHy neneHus BoibTMeTpa C, Ha BCEX Npenenax M3MEpeHHus,
ecim ko3¢ ¢uieHT tparchopmarmu K = 6000/100.

2. BonbTMeTp UMeeT AuanasoH u3mMepenus ot 0 10 250 B. Onpenenuts, Kakoii OH T0KEH HMETh KJIAcC TOUHOCTH
npy u3MepeHny HanpsbkeHus 220 B ¢ rapanTupoBaHHOM NOTrpeNIHOCTBIO, HE MpeBbIatomen £2%.

3. TIpoussoxuble exunuIbI cuicTeMbl CH BHIpasHTh Yepe3 ocHOBHBIE cuMBObI LVTIQNJ

a) YactoTa B) Dnekrpudeckoe conporusienne R = U/l
6) Mommnuocts N = A/t r) CraTiueckoe naBnerue Per =p-g-h
B-4

1. ConpoTuBienne MarHUTOR/IEKTPUYECKOTO amiepmerpa 6e3 mynta R, = 1 Om. IIpu6op umeer 100 nenenwuii,
nena nenenus 0,001 A/pen. Omnpenmenute npenesn W3MepeHus NpuOOpa NpH IMOJKIIOYEHHM IIyHTa C
compoTtuBieHreM R = 52,6 - 10%0mu LEHY JeJICHUSI.

2. Tlpu u3MepeHHH >IeKTPHYECKOr0 TOKa aMIIepMETPOM KJacca TOUHOCTH 1,5 ¢ imanaszonom usmepenus ot 0 1o 10
A Temmeparypa oOkpykaromero Bosayxa cocraBmsuia 10°C. OmpenenuTs MNpenenbHYH JOIIyCKaeMylo
a0COJTIOTHYIO TIOTPEIITHOCTb.

3. TIpoussosuble equnuIibl cucTeMbl CH BhIpasuTh yepes ocHoBHbIE cuMBOIbI LVTIQNJ

a) KonmmuecTBo anexrpuueckoro 3apsna q = I+t B) aBnenue P = F/S

6) Ox. Hanpspxenue U = A/Q r) [InotHocts p = M/V
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B-5

1. Onpenenure aBCcoMOTHYIO IOrPENIHOCTh M3MEPEHHS MOCTOSHHOTO TOKA AMIEPMETPOM, €CIIH OH B IEMH C
00pa3IoBBIM COMPOTUBIICHHEM 5 OM TOKa3al TOK 5 A, a mpu 3aMeHe nprudopa 00pas3IOBbIM aMIIEPMETPOM IS
MOJIyYEHUS TEX K€ IMOKa3aHUM MPUIIOCh YMEHBIINTh HanpsikeHue Ha 1 B.

2. Tlpu moBepke BOIbTMETpa ¢ mHpeneioM wu3Mepenus 500 B B touxax 100,200,300,400,500 B momyunn
COOTBETCTBEHHO CJIEIYIOIIHE MoKa3aHus oOpasmnosoro nmpudopa: 99.4; 200,7; 301,5; 400,8; 499,95. Onpenenutsb
KJIaCC TOYHOCTH MOBEPSIEMOTO BOJIBTMETPA.

3. Tlpoussoxuslie enunusl cucteMsl CH BBIpasuTh depes ocHOBHBIE cuMBOIbl LVTIQN]

a) CkopocTb B) Dnekrpuyeckas MouiHocts P = Ul
6) Cuia F=m-a r) O6BemusIil pacxon Q = SV
B-6

1. Cpasuure norpemnoctu usmepenuii nasnenus B 100 kIla mpyKUHHBIMH MAHOMETPaMHU KIaccoB TouHocTH 0,2 1
1,0 c npenenamu uzmepenuid Ha 600 u 100 kIla, cooTBETCTBEHHO.

2. Jns HM3MEpEeHUs TOKa UCTIONIb3YIOTCS YeThipe aMmiiepmeTtpa. [lepBriii amnepmeTp kinacca Tounocts 0,1 ¢ mpeneaom
nu3Mepenus 15 MA; Bropoii — kiacca TouHoctH 0,1 ¢ npenenom m3meperus 100 MA; TpeTuif — kj1acca TOYHOCTH
0,5 ¢ mpenenom uzmepenus 15 MA; ueTBepThiii — kiacca TouHocTH 0,5 ¢ npeaenom usmepenus 30 MA. Ykaszatb
aMIiepMeTp, KOTOPBIN MOKaXET HauOOIBIITYI0 TOUHOCTh U3MepeHus Toka 10 MA.

3. Ipoussoxusle enunusl cucteMbl CU BBIpa3uTh depes ocHOBHBIE cuMBOIBI LVTIQN]

a) YckopeHune B) Emxocts C = /U
0) Pabota u suneprus A =F-S r) luHamudeckoe naBieHue P =0,5-p-V2
B-7

1. Bombr™merp knacca Tounoctu 0,5 uMeer BepxHUil npenen usmepenus 10 B u BHyTpeHHee conpoTusnenue R, =
1500 OM. DTOT BONBTMETP BKIIOYHIN B Lelb ¢ compotuBieHneM R = 200 Om gms m3mepernus D/IC E.
Omnpenenure OTHOCUTEIBHYIO METOAUUECKYIO ITOrpeHocTb n3mepenus J/1C.

2. Awmmepmerp umeer npenen uzMepenns 10 A. Onpenenuts, Kakoil OH JOMKEH MMETh KIacC TOYHOCTH ITIPH

W3MEPEHUH CHIIBI TOKa 7 A ¢ morpemHocThio He 6onee 1,2%.

3. IIpownzBoansie enuHMIEl cucteMbl CU BbIpa3uTh yepe3 ocHoBHBIC CUMBOJIBI LVTIQNJ

a) YactoTa B) Dnekrpudeckoe conpotusierne R = U/I
6) Momrocts N = A/t r) Cratudeckoe nasienue Per =p-g-h
B-8

1. TpuGop xnacca Tounoctn 1,5 umeer mkamy 200 nenenuit. Heo6Xoaumo s 3TOro mpu6opa OMpeaeTnTh
OTHOCHTENIFHYIO TIOTPEIIHOCTh N3MEPEHHU B Havaye mKaibl (Uit 125 nemenuit). Hackoiapko 3Ta mMOrpenIHocTsb
GoutblIe TOrpemHOCTH Ha nociietHeM — 200 feseHnn mKansl npuoopa’?

2. DieKTpHuecKoe HATPSKEHHE H3MEpAETCS BONBTMETPOM Kilacca TOYHOCTH 1,5 ¢ Auana3oHoM m3MepeHus ot 0
10 100 B. Onpenenuts, Kak JOJDKEH OBITH 3aITMcaH pe3ysbTaT N3MEPEHNs, €CIIH MToKa3aHue npudopa pasHo 75 B,
a TIOTPEITHOCTh TPATYHUPOBKH IIKAIBI cOCTaBiseT +2 B.

3. IIpownsBoansie enuHuIbl cucteMbl CU BbIpa3uTh yepe3 ocHoBHBIC cUMBOJIBI LVTIQNJ
a) KomnuectBo anektpudeckoro 3apsaa q = I+t B) [laBnenue P = F/S

6) On. Hanpspxenune U = A/Q r) [InotHocts p = M/V

B-9
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1. BrmonHeno oaHOKpaTHOE H3MeEpEHHE HAMPSKEHHS HA YdacTKe dJIEKTPHUECKOH IEMM CONMpPOTHBICHHEM
R=(10£0.1) Om ¢ momoinsio BonbT™MeTpa Kiacca 0,5 mo TOCT 8711-77 (Bepxuuii mpenen auamnazona 1,5 B,
npuBeieHHast morpemHocTh 0,5%). [Tokasanus  BonpTMerpa 0,975 B. Mi3meperne BBIIONHEHO P TEMIIEpAType
25°C mpu BO3MOXXHOM MarHHTHOM TI0JIe, IMEIoIIeM HamnpsukeHHOCTh 10 300 A/M. PaccuntaTh mOrpenrHocTy.

2. IIpoBenensr 11 paBHOTOUHBIX H3MepeHU MourHocTH. PesynpraThl cnenyrommue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ympraThl pacmpeneicHbl HOPMAaJIbHO, IWUCTIEPCHS
Hen3BecTHA. OLEHUTH JOBEPUTEIbHBII HHTEPBAI HCTUHHOTO 3HaYeHus Uit BeposTHocTH 0,99 (1,=3,169).

3. [Ipoussoxuslie enunusl cucteMbl CU BBIpa3uTh yepes ocHOBHBIE cuMBOIBI LVTIQNJ

a) CkopocCTb B) Dnekrpudeckast MouiHocTs P = Ul
6) Cuna F=m-a r) O6bemHsIi pacxon Q = SV
B-10

1. B nocnenneii kamepe kommpeccopa JBYMs NpPYXHHHBIMH MaHoMeTpamu Ha 800 kIla m3MepeHO maBieHue
Bo3ayxa. OQWH MaHOMETP MUMEET MOrpeHnrHoCcTh 2% OT BEPXHErOo Mpenena usMepeHu, apyroi 6%. Ilepsblil
nokazan 800 xIla, Bropoit 790 xIla. Ha3oBure neiicTBUTENBbHOE 3HAUYEHHE [ABJICHUS B Kamepe, OICHUTE
BO3MO’KHOE HCTHHHOE 3HAUCHHE JIaBJICHHUS, & TAKXKE IOTPELIHOCTh N3MEPEHHS AaBICHHUS BTOPHIM MaHOMETPOM.

2. [Tpu MHOTOKpaTHOM M3MepeHuH JuMHbl L momyuens! 3Hadenus B mM: 30,2; 30,0; 30,4; 29,7; 30,3; 29.9; 30,2.
VkaxuTe J0BEPUTENbHbIE TPAHNIIBI HCTHHHOTO 3HAYEHUs! JUTMHEI C BeposTHOCTRI0 P=0,98 (t, =3,143)

3. Ipoussoxuslie enunuibl cucteMsl CH BBIpa3uTh yepes ocHoBHBIE cuMBoIbl LVTIQN]

a) YckopeHue B) Emkocts C = /U
0) Pabota n sueprus A =F-S r) luHamudeckoe naBieHue P =0,5-p-V2
B-11

1. Conporusnenue mMarauTosaeKTpUUEcKOro ammepmerpa 6e3 mynta R, = 1 Om. Ilpu6op umeer 100 nenenui,
nerna gemeHus 0,001 A/men. Ompenenure mpenen H3MEpPEeHHs NpUOOpa TMpH IMOAKIIOYECHHH IIyHTA C
compoTtuBieHreM R = 52,6 - 10%Omu [CHY JICICHUSI.

2. Owmmerp umeer mpenen m3mepenus 1000 Om. Onpenenuts, Kakoil OH JO/KEH MMETh KJIACC TOYHOCTH HPH

n3mepenun conpotusieHns 500 OMm ¢ norpenrHocTsio He 6omee 5%.

3. TIpoussoxuble emunuIbI cuicTeMbl CH BHIpasHTh Yepe3 ocHOBHBIE cuMBObI LVTIQNJ

a) YactoTa B) Dnekrpudeckoe conporupienne R = U/l
6) Momsocts N = A/t r) Cratndeckoe nasienue Per =p-g-h
B-12

1. Mukpoamnepmerp Ha 100 MKA mmeer mxkany B 200 menenmii. OnpejenuTe leHY AeNEHHS U BO3MOXKHYIO
MOTPENIHOCTH B JIETICHUSX IIKAJIBI, €CIIN Ha IIKaJle Mprdopa umeercst 0003HaueHue Kinacca TouHocTH 1,0.

2. TIpu MHOrOKpAaTHOM M3MepeHHH Temreparypsl T B NPOM3BOJCTBEHHOM TIOMEIICHHM TIONYYEHbl 3HAUCHHS B
rpanycax Lenscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. YkaxuTe 10BEpUTENbHbIE TPAHHULIBI HCTUHHOTO
3HAYEHUs TEMIEPATyphl B HOMEIIEHHH C BeposTHOCThI0 P=0,95 (t, =2,365).

3. IIpownsBoansie enuHuIbl cucteMbl CU BbIpa3uTh yepe3 ocHoBHBIC cUMBOJIBI LV TIQNJ
a) KomnuectBo anektpudeckoro 3apsiaa q = I+t B) [laBnenue P = F/S

6) On. Hanpspxenune U = A/Q r) [InotHocts p = M/V
B-13

1. Omnpenmemure compoTBIeHME IUIyHTA K  MATHHTOYIEKTPHYECKOMY  MHJITHBOIETMETPY, HMEIOIIEMY
comnpoTtuBieHre R, = 2,78 OM ¥ TOK MOJHOTO OTKIOHeHHS |, = 26 MA, A1s moirydeHus amnepMeTpa Ha 25 A.
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2. TIpuBeneHs! 11 paBHOTOUHEIX PE3yNBTATOB M3MEPEHMS HAIpsDKEHHA. PesynsTarel ciemyromme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynpraThl pacnpelneieHbl HOPMaIbHO,
jqucnepcrsi HensBecTHa. OILIGHUTH JTOBEPUTENbHBIM HHTEPBA MCTHHHOTO 3HaveHHs st BepositHocTu 0,95
(t,=2,228).

3. Tlpoussoxusie enunubl cucteMbl CU BBIpa3uTh depes ocHOBHBIE cuMBOIBI LVTIQNJ

a) CKopocCTh B) DnekTpudeckas MOuHoCcTs P = U-l
6) Cua F=m-a r) O6BemHsIil pacxon Q = SV
B-14

1. B nanuuuu mmeertcs ABa ammepMeTpa ¢ pasiIMYHBIMH XapaKTEPUCTUKAMHU: OJMH MMEET KJIacC TOYHOCTH 1 u
BepxHHUIA mpenen usMmepeHus 40 A; npyroil ammepMeTrp WMeEeT KJIacC TOYHOCTH 2,5 C BEPXHHM IIPEIEIOM
n3mepenust 15 A. HeoOxoaumo omnpenenuTs, y Kakoro nmpubopa MeEHbIIE Ipenesl JOIMyCKaeMol OCHOBHOW
OTHOCHUTEJILHOH MOTPENTHOCTH M KaKOH MPHOOP JIydIlle HCIONB30BaTh I H3MepeHus Toka | =4 A.

2. [Ipn MHOTOKpaTHOM HM3MEPEHHMH BIAXHOCTH BO3JyXa MOJy4YeHbl 3HaueHus: 65, 64, 66, 65, 63, 64, 66, 67.
VKaXuTe JOBEPHUTENBHBIE IPAHUIIBI Il HCTHHHOIO 3HAY€HHUs BJIAXKHOCTH B % ¢ BeposATHOCThIO P = 0,928 (t,

=2,16).
3. Ipoussoxuslie enunusl cucteMbl CU BBIpa3uTh depes ocHOBHBIE cuMBOIBI LVTIQN]
a) YckopeHne B) Emkocts C = q/U
0) Pabota u sueprust A = F-S r) Junamuueckoe naBnenue Py =0,5°p°V2

B-15

1. [ToTeHmmomMeTp MOCTOSHHOTO TOKa B auamna3oHe 0 — 50 MB mMeeT 0CHOBHYIO ITOTPEITHOCTh 6=+[0,05+(2,5
/' A)], tne A — mokazaHus moTeHIHoMeTpa, MB. Ompenennre mpeaen AOMyCKaeMOH HMOTPEIIHOCTH B KOHIIE U
cepenuHe nuanazona usmepenuit (Ax = 50 mB). CpaBHute ux u kiacc TouHoct 0,05 moreHimomerpa.

2. [Ipr MHOTOKpaTHOM B3BEIIMBAHWH MAacChl M MOJyYeHH 3HaueHus B kr: 102; 97; 105; 100; 98; 102; 97; 99.
Vkaxure J0BEPUTENbHbIC TPAHUIIBI HCTHHHOTO 3HAYEHHs Macchl ¢ BeposTHocThio P=0,98 (1, =2,998)

3. IIpownzBoansie enuHMIEl cucteMbl CH BbIpa3uTh yepe3 ocHoBHBIE CUMBOJIBI LVTIQNJ

a) YactoTa B) Dnektpudeckoe conpotusierne R = U/I
6) Mommmnuocts N = A/t r) Cratiueckoe naBinerue Per =p-g-h
B-16

1. Bepxuwuit npenen usmepenust mukpoamnepmerpa 100 MkA, BHyTpeHHee conpoTtusienne 15 Om. Uemy T0IKHO
OBITH PAaBHO COIPOTHBIICHUE IIIYHTA, YTOOBI BEPXHUM Ipees u3mMepeHus ypeauamics B 10 pa3?

2. BonsrMerp moxaseiBaer 230 B. Cpennee kBajgpaTuueckoe OTKIOHeHMe Tokasanuii U=2 B. Ilorpemnocts ot
MOJKITIOUEHHs] BOJIBTMETPa B IIeNb (M3MEHEHHe HampsDkeHus) paBHa -1 B. Ompenenuts MCTUHHOE 3HAYCHHE
HaIIPsDKEHUS ¢ BEpOSATHOCThI0 P=0,9544 (1,=2).

3. TIpousBoansie enuuuIbl cucteMbl CU BbIpasuTh yepe3 ocHOBHbBIE CUMBOJIBI LVTIQNJ
a) KonmmuectBo anexrpudeckoro 3apsaa q = I+t B) laBnenune P = F/S

0) Ou. nanpsokenne U = Alg r) [Tnotrocts p = M/V
B-17

1. K BonbT™eTpy, conpoTuBieHHe KOTOporo R, = 30 kOM, MOJKIIIOYEH PE3UCTOp ¢ CONPOTHBJIeHHEM R, = 90 KOM.
[Ipu sToMm BepxHMI mpenen nsMepenus npudopa cocrasisier 600 B. Onpenenure, kakoe HanpsHKEHHE MOXKHO
U3MepsTh pubopom Oe3 JobaBoyHOro pesucropa R,?

2. B HaiMuMM UMEIOTCS YeTHIPE OMMETPA JUIs M3MEPEHHUs CONpOoTHBIeHHs. [epBbIit oMMeTp K1acca TounocTH 0,5 ¢
npenenom usmeperust 200 Om; Bropoit — kiacca Tounoctr 1,0 ¢ mpeaenom usmepenust 1000 OM; tpertuit —
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kiacca Tounocta 2,0 ¢ mpenenom m3mepenus 400 Om; gyeTBepThIid — kiacca Tounocta 0,6/0,4 ¢ mognuanazoHamMu
m3mepenust 50, 500, 1000 Om. YkazaTb OMMETp, KOTOPBHIH MOKa)XET HAHUOOJBIIYI0 TOYHOCTH H3MEPEHHUS
compoTusieHus 150 Om.

3. TIpoussozmuble equnuIbI cucTeMbl CH BHIpasuTh yepes ocHOBHbIE cuMBOibl LVTIQNJ

a) CkopocTb B) Dnekrpuyeckast MouHocts P = Ul
6) Cuna F=m-a r) O6bemHsIi pacxon Q = SV
B-18

1. BonsT™merp, umeromuil BepxHuii mpeaen usMepeHus 3 B, umeeT BHyTpeHHee compoTuBieHue R, = 400 Om.
OmnpexnenuTe CONPOTUBICHHE NOOABOYHBIX PE3UCTOPOB, KOTOPHIE HYXHO MOIKIIOYUTH K BOJIBTMETPY, YTOOBI
paclMpuTh quana3zoH usmepenuit 1o 15 u 75 B.

2. Tlpu MHOTOKpAaTHOM H3MepeHHH TeMmepaTypsl T B MPOM3BOJCTBEHHOM IIOMEIIEHHH TIOMy4eHb 3HAYEHHS B
rpagycax Hemscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. Ykaxure [OBEpUTEIbHBIEC TPAHHIIBI HCTHHHOTO
3HAuEHHUs TEMIEPaTypsl B HOMEIIEHHH C BepoaTHOCThI0 P=0,95 (t, =2,365).

3. Ipoussoxusle enunusl cucteMbl CU BBIpa3uTh yepes ocHOBHBIE cuMBOIBI LVTIQN]

a) YckopeHue B) Emkocts C = q/U
0) Pabota n sueprus A =F-S r) luHamudeckoe naBieHue P =0,5-p-V2
B-19
1. Jna msmepennus toxa | = 0,1 — 0,5 MA HE0OXOAMMO OHpPENENHUTH KIACC TOYHOCTH MArHMTOAJIEKTPUUYECKOTO

MIJUTHAMIIEpPMETPa ¢ KOHEYHBIM 3HadeHneM mkamel |, = 0,5 MA, 49T0OBI OTHOCHTENbHAs IOTPEITHOCTH
M3MepeHusi Toka O He npesbimana 1%.

2. Tlpusesmensl 11 paBHOTOUHBIX PE3yNbTATOB H3MEPEHHS HAMpsuKeHHA. PesympTaTel ciemyromue: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaTsl pacupeleneHbl HOPMAaJIbHO,
nucnepcersi HenmsBecTHa. ONEHUTH JIOBEPHUTEIBHBIM WHTEPBA MCTUHHOTO 3HAauYeHUs aisi BepostHocTH 0,95
(t,=2,228).

3. TIpoussoxuble emunuIbI cuicTeMbl CH BHIpasHTh Yepe3 ocHOBHBIE cuMBOBI LVTIQNJ

a) YactoTa B) Dnekrpudeckoe conporubienne R = U/l
6) Momrocts N = A/t r) Cratndeckoe nasienue Per =p-g-h
B-20

1. [Nompagka k moka3aHuto Ipudopa B cepenune ero mkansl C =+ 1 ex. OnpenenuTe aOCOMOTHYIO TOTPEITHOCTD H
BO3MOJKHBIH KJIACC TOYHOCTH MpuOopa, eciu ero mkana umeeT 100 nenenmii = 100 ex.

2. [MpoBenensr 11 paBHOTOYHBIX M3MEpPEHH MOMIHOCTH. PesynpTarhl crnemyromue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. PesymbraTel pacmpeneleHbl HOPMAJbHO, JUCIECPCHS
HensBecTHA. ONEHHUTh TOBEPHTENbHEI HHTEPBA HCTHHHOTO 3HaYeHHs A BeposTHocTH 0,99 (1,=3,169).

3. IpowusBoansie enuHubl cucteMbl CU BbIpa3uTh yepe3 ocHoBHBIC cUMBOJIBI LV TIQNJ
a) KomnuectBo anektpudeckoro 3apsiaa q = I+t B) [laBnenue P = F/S

6) On. Hanpspxenune U = A/Q r) [InotHocts p = M/V
B-21

1. Mukpoamnepmerp Ha 100 MKA umeer mkany B 200 genenuii. OnpejenuTe leHy JAENEHHS U BO3MOXKHYIO
MOTPEITHOCTD B JIEJICHUSX IIKAIIBI, €CITH Ha IIKayie mpubopa nMeeTcs o0o3HaueHue kinacca Tounoctu 1,0.

2. Tlpusenensl 11 paBHOTOUHBIX Pe3yNbTaTOB M3MEpPEHHs HampsvkeHus. Pesyinbrathl criemyromme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaThl pacmpeneicHbl HOPMAaJIbHO,
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mucriepcusi HemsBecTHa. OIEHUTH AOBEPUTENFHBIA HHTEPBAaJl MCTUHHOTO 3Ha4YeHHs it BepositHocTd 0,95
(t,=2,228).

3. Tpoussoxuslie enunusl cucteMbl CU BBIpa3uTh depes ocHOBHBIE cuMBOIBI LVTIQNJ

a) CKopocCTh B) DnekTpudeckas MouHocTs P = U-l
6) Cuia F=m-a r) O6BemusIil pacxon Q = SV
B-22

1. Ommerp umeer mpemen msmepenus 1000 Om. OmnpesenuTh, Kakoi OH TOMKEH HUMETh KJIACC TOYHOCTH TIPH
uzMepenun conporusieHus 500 OM ¢ norpeunHocTso He 6onee 5%.

2. IIpu MHOTOKpaTHOM M3MepeHuH MMHBI L moxydens! 3navenus B mm: 30,2; 30,0; 30,4; 29,7; 30,3; 29.,9; 30,2.
VKaxuTe JOBEPHUTEBHBIE IPAHUIIEI HCTHHHOTO 3HAYEHHs JUIMHBI C BEpoATHOCTRIO P=0,98 (1, =3,143)

3. TIpoussozmuble equnuIbl cucTeMbl CH BHIpasuTh yepes ocHoBHbIE cMBOMbI LVTIQN]

a) YckopeHue B) Emkocts C = q/U
0) PaboTta u sueprust A = F-S r) Junamuueckoe nanenue P =0,5°p°V2
B-23

1. Awmmepmerp umeer mpenen msmepenus 20 A. Ompenenuts, Kakoil OH JOKEH MMETh KIacC TOYHOCTH TIPH
M3MepeHuH CHiIbl Toka 17 A ¢ morpemHoctsio He 6onee 1,3%.

2. Tlpu moBepke BoibTMeTpa ¢ mpedenom uzMepenus 500 B B Touxax 100,200,300,400,500 B momyumiu
COOTBETCTBEHHO CJICIYIOIIHE MToKa3aHus oOpasnosoro mpudopa: 99.4; 200,7; 301,5; 400,8; 499,95. Onpenenutsb

KJIaCC TOYHOCTH IMOBEPACMOT'O BOJILTMETPA.

3. Ipoussoxusle enunubl cucteMbl CU BBIpa3uTh depes ocHOBHBIE cuMBOIBI LVTIQNJ

a) YactoTa B) Dnekrpudeckoe conporusienne R = U/l
6) Mommnuocts N = A/t r) CraTiueckoe naBnerue Per =p-g-h
B-24

1. Mukpoamnepmerp Ha 100 MKA umeer mkany B 400 genenuii. OnpejenuTe leHy JAENEHUS U BO3MOXKHYIO
MOTPENIHOCTH B JIETICHUSX IIKAJIBI, €CIIN Ha IIKaJle TPHOopa MMeeTcsi 0003HaYeHNe Ki1acca TOYHOCTH 1,5.

2. [Tpu MHOTOKpaTHOM B3BEIIMBAHUHM MacChl M MOJy4eHbl 3HadeHus B kr: 103; 96; 106; 102; 99; 102; 96; 100.
Vkaxure J0BEPUTENbHbIC TPAHUIIBI HCTHHHOTO 3HAYEHHs Macchl ¢ BeposTHocThio P=0,98 (1, =2,998)

3. IIpownzBoansie enuHmIbl cucteMbl CU BBIpa3nuTh gyepe3 ocHOBHBIE cuMBOIBHl LVTIQNJ
a) Kommaecto amekrpuueckoro 3apsina q = I+t B) dasnenue P = F/S

6) On. nanpsoxenne U = Alg r) [Tnotaocts p = M/V
B-25

1. TIpuGop xmacca Tounocts 1,5 mmeer mxamy 400 nmenermit. Heo6XoauMo IS 3TOrO IpHOOpa ONMpEneTUTh
OTHOCHUTEIILHYIO TIOTPEITHOCTh U3MEPEHHUs B Havaye mkanbl (uis 150 menenuit). Hackompko 3Ta MOrpenrHOCTh
OonpIre morpemHocT Ha nocneaneM — 400 geneHuu mkainsl npudopa?

2. IIpoBenensr 11 paBHOTOYHBIX M3MEpeHUil MomHOCTH. Pesymbrarhl cienyromue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ynbTaThl pacnpeleneHbl HOpMajbHO, JUCIEPCHUS
HensBecTHA. ONEHHUTh NOBEPHTENBHEI HHTEPBA HCTHHHOTO 3HaYeHHs A BeposTHocTH 0,99 (1,=3,169).

3. IIpowusBoansie enuHuIbl cucteMbl CU BbIpa3uTh yepe3 ocHoBHBIC cCUMBOIBI LVTIOQNJ

a) CkopocTb B) Dnexrpudeckast MouiHocTs P = Ul

6) Cuta F=m-a r) O0BemHsbIH pacxon Q = SV
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