MUHUCTEPCTBO HAYKM 1 BBICIIEI'O OBPA3OBAHWSA
POCCUUCKOU OEJIEPALIMH

dejepanbHOE TOCYAapCTBEHHOE OI0/DKETHOE 00pa30BaTE/IbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHus
«MarHuTOropcKHuii rocy1apcTBeHHbIM TexHuueckuit ynusepeuteT uM. I.M. Hocosa»
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PABOYAS IIPOT'PAMMA JUCHHUIIJIAHBI (MOAYJIS)

METPOJIOTHA H CPEJCTBA H3MEPEHHH

HarmpasiieHue moJAroToBKU (CHEeHalbHOCTh)
27.03.04 YrpasiieHHe B TEXHHYECKUX CHCTEMAX

Hanpasinenuocts (npoduis/crienuanusanus) IporpaMMbl

Cucremsl 1 CpeACTBa aBTOMATHU3alMH TEXHOJIOTHYECKHUX ITPOIECCOB

YposeHnsb BbIciIero oopa3oBanus - 6akanaBpuat

®opma 00yuenus
3a04Hast

Wuctutyt/ ¢paxkynprer MHCTHTYT SHEPreTHKH M aBTOMATH3UPOBAHHBIX CHCTEM

Kagenpa ABTOMaTH3UPOBAHHBIX CHCTEM YIIPABJICHHS

Kype 3

Marauroropck
2025 rox



PaGouasi porpamma coctasiiena na ociose PI'OC BO - GaxasaBpHar 110 HaIlpaBJICHUIO
noarotosku 27.03.04 Yripasienue B TEXHHUECKHX CHCTEMaX (IpHKa3 Muno6prayku Poccuu oT
31.07.2020 r. Ne 871)

PaGouas porpaMma paccMOTpeHa M 000peHa Ha 3acelaHun Kae/psl
ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHHS

29.01.2025, npotoxon Ne 6 W
3aB. xadeapoi C.M. Anjipees

7

PaGouasi mporpamMma 000peHa METOIMYEeCKOli KoMHCCHEH NBuAC
04.02.2025 r. mportokoia Ne 3
[Ipencenarensb

.P. Xpamunn

PaGouas mporpamMma COCTaBJIeHa:
cr. mpenoaasatesb Kapenps kapeapst ACY,

%j A.P. bonnapesa

¥4

PereHsenT: SO0 € B '
Texuunueckuit upektop 3A0 «KoncOM (R ¥ / E.IO. Bacunben



JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM Oy Ha 3aceaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3aceqaHuu 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 3aceaHuu Kadeapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS

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

PaGouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl ABTOMAaTHU3UPOBAHHBIX CUCTEM YIIPaBIICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit C.M._AHﬂpeeB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

dopMHupoBaHUE 3HAHUHN U YMEHHI, HEOOXOIUMBIX JJIsl BEIOOpA, CO3/1aHUsI, BHEIPEHUS
U DKCIUTyaTallud aBTOMAaTH3UPOBAHHBIX CPEJICTB TEXHOJIOTUYECKUX U3MEPEHUH,
MH(OPMALIMOHHOE U METPOJIOTHYEeCKOe 00ecIiedeHe CUCTEM aBTOMATU3allUN; U3YUYECHHE
OCHOB METPOJIOTMYECKOTO 00ECTIeueHUsl COBPEMEHHOM HayKu U TEXHUKU; 00J1aaHne
3HAHUSMHU B CTAaHAAPTU3ALUH, CTAHIAPTAX U YCIICITHOM UX HCIOIb30BAaHUU B MPAKTHUYECKON
NeSITeNIbHOCTH;, IOJIy4eHUE TEOPETHUECKUM 3HaHUN B 0071aCTH cepTUPUKAITIT

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuumniraa MeTposiorust 1 cpelicTBa U3MEPEHNH BXOAUT B 00sI3aTEIbHYIO YacCTh
yueOHOro 1miaHa o0pa3oBaTeIbHOW IPOrpaMMBl.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

YyeOHast - 03HAKOMHUTEIbHAS IPAKTUKA

BBeznenue B HanpaBiieHe

Maremaruka

[TporpaMMupoBaHu€e U OCHOBBI AJITOPUTMHU3ALIH

NudopmaTtuka

Ludpossie TexHOIOTHH 00PaOOTKN HHPOPMAITUN B aBTOMAaTH3UPOBAHHBIX CHCTEMax
yIpaBJIeHUs

3HaHus (YMEHUs, BIa/IeHNUs ), IOTYYEHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3Y4EHHSI TUCITUILUTHH/TIPAKTHK:

IIponBuxeHNE HAYYHOU NPOLYKIIUU

[TpousBoacTBEHHAs - TEXHONIOIHYECKas (IPOM3BOJACTBEHHO-TEXHOIOIMYECKas)
MPaKTHKA

DNEeKTPUUECKUE U3MEPEHUS

[Tpon3BoICTBEHHAS - TPOEKTHAs! MPaKTHKa

[TonroroBka k caue u caya rocyJapCTBEHHOTO 3K3aMeHa

Teopus skcriepuMeHTa 1 HayKa O JaHHBIX

DJEeKTPOHMKA B YIPABISAIOUINX YCTPOMCTBAX

TexHuueckue u3MepeHus u Npudopsl

[TonroroBka K npoueaype 3aluThl ¥ NPoLEeLypa 3allUThl BBITYCKHON
KBaJIM(PUKAIIMOHHON pabOThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yJjibTaTe 0CBOCHUS

AUCHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbraTe ocBO€HUS TUCHMITIMHBI (MO sl) «MeTposiorus u cpecTBa
M3MEpEeHui» 00yJaroImuics 10HKeH o01afaTh CISAYIOIIMMU KOMITETEHIIUAMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHYECKHI aHAIN3 U CUHTE3 MH(popMaIu,
IIPUMEHSITh CUCTEMHBIN NOJIXOJ JIIs1 PEUIEHMsI TIOCTABJIEHHBIX 33]a4

VK-1.1 AHanu3upyer 3a/1auy, BbIeNss ee 0a30Bble COCTABIISIONIHE,
paccMaTpUBAET U MPEAIAraeT BO3MOKHBIE BAPUAHTHI PEILICHUS
IIOCTABJIEHHON 3a/1a4M, OIICHUBAsl UX JOCTOMHCTBA U HEIOCTATKH

YK-1.2 Omnpenensier, THTEPIPETUPYET U PAHKHUPYET HHPOPMAIUIO, TpeOyeMyto
JUIS peLIeHUs] IOCTaBIEHHON 3a7aul; OCYIIECTBIISIET OUCK HHPOPMALIUU
110 PA3JIMYHBIM TUIAM 3aIIPOCOB

YK-1.3 [Tpu oOpaboTke nHPOPMAIHK OTANYAET (PAKThl OT MHCHHH,
MHTEPIpPETAIN, OIICHOK, JOPMHPYET COOCTBEHHBIC MHECHUS H
CYXJICHUSI, apTyMEHTUPYET CBOU BBIBOJBI H TOUKY 3pEHUS




OIIK-9 Cnoco0OeH BBIMOIHATH SKCIIEPUMEHTHI 110 3a/JaHHBIM METOIMKaM 1 00padaThIBaTh
pe3yIbTaThl C MPUMEHEHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHHA U TEXHUYECKUX
CpPEJICTB

OIIK-9.1 BbImosHsieT 9KCIIepUMEHTAIbHbIC UCCIICIOBAHMS XapAKTEPUCTHK CHCTEM
U 00BEKTOB aBTOMATH3AIIMH 110 33JaHHBIM METOIUKAM

OIIK-9.2 BreibupaeT coBpeMeHHbIE CTIOCOOBI B cpeicTBa 00pabOTKU Pe3yIbTaToOB
IKCIIEPUMEHTA

OIIK-9.3 [Tpon3BoauT 06pabOTKY pPe3yIbTaTOB HKCIIEPUMEHTA C IPUMEHEHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHI M TEXHHYECKUX CPEICTB




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3 3adeTHbIX enunull 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 93,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®dopma aTTeCTalMu - 3a4€T C OLEHKOMN

AynutopHas g
KOHTaKTHas paboTa E z ®dopma TeKyIero
Pasnen/ Tema 2 (B akaj. yacax) 8 E‘ Bun 5 KOHTPOJISt Kox
> 3 O | caMOCTOSTENBHOM |  yCIIeBaeMOCTH U
JUCIUTIIAHBI = [ " KOMIIETEHIIHH
g £ paboTsl MIPOMEKYTOYHOM
Tlex na6. MpaKT. 2'S aTTecTaluu
’ 3aH. 3aH. O =
1. OCHOBBI METPOJIOTUH
1.1 OCHOBHBIE TTOHSTHS. YK-1.1,
IIpaBoBBIE OCHOBBI. CaMoCTOSITEIBLHOE YK-1.2,
Metponoruyeckoe 4 H3yUCHHE VerHbti OboC YK-1.3,
obOecrieuenue. Equncrso yueOHOM p OIIK-9.1,
HU3MEPCHUIA. JTUTEPATYPHI OIIK-9.2,
MeTtponorudeckue ciryx0bt OIIK-9.3
VYcTHbIi onpoc YK-11,
1.2 N3mepsiemble BETUIMHEI. CamocTosITEILHOE p VK-1.2,
o [IpoBepka una.
Bunasl, MeTO b H3MEPEHUI. U3y4YeHHE N VK-1.3,
16 N 3aaHAN
OCHOBHEBIE TOJIOKEHUS yueOHO OIIK-9.1,
o Konrtponbnas
TEOpUH MOTPEIIHOCTEH JIUTEepaTyphl aGoTa OIIK-9.2,
p OI1K-9.3
CaMoCTOATETHLHOE VK-1.1,
H3yUCHHE
N . VK-1.2,
1.3 CpencTBa nu3MepeHus. y4eOHO VYcrHblii onpoc.
VK-1.3,
CrpykrypHbie cxembl CH. 0,5 1 10 JUTEpaTyphl, JlaGoparopHsbie OITK-9 1
Bri6op CU 3 Hl';(él([)r(;"i(())Bll({a;J 11;[ paboThI OITK-9.2.
patop OITK-9.3
3aHATHS
CaMglgTOﬂeIIiJLbHOC VK-1.1,
yeq6H01‘/’1 VcTHBIR onpoc YK-12,
1.4 U3mepenne 0,5 2 10 J'II/I}”IF: aTyphI JlabGoparo Emé VK-1.3,
SJIEKTPUIECKUX BEITHMUNH ! PaTypeL, parop OIIK-9.1,
IMOATOTOBKA K paboTh
J1a00paTOPHBIM OIIK-9.2,
oparop OI1K-9.3
3aHATHSA
CaMslgTOﬂez:;I;LHoe VK11,
};I%HOIZ YcTHBIN onpoc YK-12,
1.5 V3Mepenne MarHUTHBIX 05 1 16 4 HH}E ATVORL 1146 aTO Ezle' VK-1.3,
BEJIMUMH ! ’ - rpTOZEaI’( 0560;)51 OIIK-9.1,
na%ﬂ (;TO HBIM b OIIK-9.2,
opaTop OIIK-9.3
3aHATHUSA




CaMOCTOSTENBLHOE VK-1.1,
n3y4yeHue yaeOHon N YK-1.2,
1.6 3mepenne JIATEPaTypBHl, YCTHEI onpoc. VK-1.3,
0,5 10 JIabopartopHbIe
HE3JICKTPUUCCKUX BEITUUNH IMOJrOTOBKA K aGOTLI OIIK-9.1,
n1ab0paTOpHBIM p OIIK-9.2,
3aHATHIM OIIK-9.3
YK-1.1,
CaMOCTOSTENbHOE VK-1.2,
1.7 I3amepurenbHbIe H3y4eHUE o VK-1.3,
UH()OPMAIOHHBIE CUCTEMBI 10 yueOHOI Yernbiii onpoc OIIK-9.1,
JIUTEPATYpPbL OIIK-9.2,
OIIK-9.3
HWroro no pazaeny 2 76,4
2. OCHOBBI CTaHAAPTH3AIUH
YK-1.1,
2.1 OCcHOBHBIE TOHSTHSI. CaMSIgTOZf{Z?Hoe 3’112-1%
Lenu cranpapTu3anum. 0,5 4 YHCHH YcTHBIi orpoc Jaae!
HcTopus pa3BUTHS yaebuoit OlIK-9.1,
JUTEPATYpPbI OIIK-9.2,
OI1K-9.3
YK-1.1,
2.2 3ajayu, OpraHel U CamocrosrtensHoe | YCTHBIN Ompoc. VK-1.2,
CITY>KOBI CTaHIAP TH3AIIHH. U3yUYCHHE ITpoBepka YK-1.3,
0,5 2 .
Buas! crannapTos. yueOHOM WH/IMBUAYaAILHOTO OIIK-9.1,
HopmartuBHBIE TOKYMEHTBI JUTEPaTypPhI 3aaHu’ OIIK-9.2,
OIIK-9.3
YK-1.1,
CamMmocTosgTeabHOoe VK-1.2,
2.3 Meroau4ecKue OCHOBBI
CTaHIapTU3alAN 1 2 H3YHCHHC VYcTHBII ompoc YK-1.3,
II I/II—II[ EIHLI I/IHMC’.I‘O BbI yaebHoft P OIIK-9.1,
pHHIl A JIUTEPATYPbI OIIK-9.2,
OIIK-9.3
HWroro no pazaeny 2 8
3. OcHOBBI cepTU(UKALUU
3.1 OCHOBHEIE TIOHSTHS, VK-1.2,
CamocrosTensHOE
LEJIA U O0OBEKTHI JEVHCHME VK-1.3,
cepTuduxanuu. Mcropus 4 };%Hoﬁ VYcTHbIi onpoc OIIK-9.1,
pa3surus. [IpaBoBoe i OIIK-9.2,
obecrieyeHue JHTCPATYPE! OIIK-9.3
YK-1.1,
3.2 Obssatenbhas u CamocrosTenpHOe YcTHbli onpoc YK-1.2,
I0OpOBOTbHAS
n3ydeHune ITposepka VK-1.3,
ceprudukaius. CXeMsbl 5 .
yaeOHOH HMHJIMUBUYaJIbHBIX OIIK-9.1,
ceprudukanumn. Oprassl .
cepTHpUKALIT JUTEPATYPHI 3a7aHui OIIK-9.2,
OIIK-9.3
HWroro no pazaeny 9
4. 3auer
YK-1.1,
YK-1.2,
YK-1.3,
4.1 4.1 3auer OITK-9.1,
OIIK-9.2,
OIIK-9.3
Hroro no pazgeny
Hroro 3a cemectp 4 93,4 340
Hroro no aucuuruinae 4 93,4 3a4eT C OLEHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOIaBaHUM JUCIUIUTMHBL « MEeTpoJIoTus U CpeicTBa
U3MEPEHUI UCIIONB3YIOTCA:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JIEKILIMIO, TJI€ TACT MIEPBOE MPEICTABICHHE O MTPEIMETE U 3HAKOMCTBO CTYACHTOB C
Ha3HAYEHHUEM U 33Jja4yaMH Kypca); JeKIMH — KOHCYIbTAlluH, U3JI0’)KEHHE HOBOT'O MaTepuaia
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOIPOCHI; TabopaTOpHbIE pabOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOTyYSHHOH HH(OpMAIMK OCPEICTBOM MOCTAHOBKU MPOOIEMHOT0 BONPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey» 3HAHWH, HEOOXOIUMBIX IS PEIICHUS KOHKPETHOM MPOOIEMBI.

HNudopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIIOTUU — B XOJ1€
MIPOBEICHUS JICKIIMOHHBIX 3aHATUH MPeyCMaTPUBAETCS UCIOIB30BAHUE IIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO MaTepuana (JEKIHUU-BU3YyaIH3alii ), UCIIONIb30BaHue MHTepHEeT
PECYPCOB JUISI IPOMEKYTOUHBIX aTTECTAIMIA U TPOBEPKU OCTATOYHBIX 3HAHUN

JleK1IMOHHBIN MaTepua 3aKperIsieTcs B X0/1e 1a00paTOPHBIX padoT, Ha KOTOPHIX
BBITIOJTHSIOTCS TPYIIOBBIE UM UHIMBUyaIbHbIC 3aJaHUS TI0 IPOHICHHON TeMe.

CamocTtosTenbHas paboTa CTUMYJIHPYET CTYIEHTOB K CAMOCTOATEIbHOU MPOpadoTKe
B IIPOLIECCE BBIIIOJIHEHUS KOHTPOJIBHBIX PabOT, a TAKXKE B MPOIIECCE MOATOTOBKH K YCTHOMY
OTIPOCY, TECTUPOBAHUIO U UTOTOBOW aTTeCTALIUU.

B xoje npoBeaeHus TEKIIMOHHBIX 3aHITHH MTPeyCcMaTPUBACTCS:

- MCIIOJIb30BAaHKE AJIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuraa 1o COBpEMEeHHOU
U3MEPUTENbHON TEXHUKE;

- UCTIOJIb30BAHUE JIEKTPOHHBIX YUEOHUKOB 10 OT/ICJIbHBIM TEMaM 3aHATHI;

- BCTPEYH C MPEACTaBUTENIMH MIPOEKTHBIX U 00CITyKuBaromuXx npeanpustuii: OO0
«OCK», 000 «Mudopmcepsruc MMK», 3AO«KorcOM»y; npeanonaraemMpie TEMbI BCTPEY:
«VIHHOBaLMU B 006J1aCTH KOHTPOJIbHO-U3MEPUTEIBHON TEXHUKIY, «IHTEIeKTyanbHbIe
MEXaTPOHHBIE CUCTEMBI», «J{MarHOCTHKA U TIOBEPKA CPEJICTB U3MEPEHUI;

- aKTUBHBIE Y HHTEPAKTUBHBIE (POPMBI 00YUEHUs: BapUaTUBHBIIN ONPOC, AUCKYCCHH,
YCTHBIN OIIPOC, KOHTPOJIbHAs paboTa, TECTOBBIN ONPOC, MHANBUIYAIbHAS «3ALIUTa»
na0opaTOpHBIX PabOT U T.J.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEILHOM padoThl 00y4YaoImuXxcst
[TbencraBiaeHo B MDUIOKEHUH 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHo-MeToqu4eckoe U MHGOPMALMOHHOE O0ecnedeHue TUCHUTIINHBI

a) OcHoBHas JUTEpaTypa:

1. Camapuna U. I'.  MeTtposnorus u u cpecTBa U3MEPEHUN : TPAKTUKYM [ 711 By30B] /
N.T. Camapuna, A. P. bornapesa, E. 0. Myxnna ; MarHuTOropckuii roc. TEXHU4eCKUN yH-
T um. ['. . HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arm.
¢ Tutys. skpana. - URL.: https://host.megaprolib.net/MP0109/Download/MObject/3272. -
TekcT : ANeKTPOHHBIN.

2. I'pebennnkoBa B. B.  Texnuueckue u3mepeHus u mpubopsl : yaedHoe mocodue / B.
B. I'pebennnkoBa, M. B. Beuepkun ; MI'TVY, [kad. DuDC]. - Maraurtoropck, 2014. - 150 c. :
ni., cxeMsl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3722. -



https://host.megaprolib.net/MP0109/Download/MObject/3272
https://host.megaprolib.net/MP0109/Download/MObject/3722

ISBN 978-5-9967-0543-6. - TekcT : HEMOCPEICTBEHHBIMH.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. [TeneBun, B. ®. MeTposorus u cpeAcTBa U3MEPEHHUH : yueOHOe mocodue /

B.®. [TeneBun. — Mockga : UTHOPA-M, 2023. — 273 c. : un. — (Bsiciee obpazoBanue:
bakanaspuar). - ISBN 978-5-16-006769-8. - Tekcr : anekTponnsiit. - URL:
https://znanium.com/catalog/product/2126641 (nata oopamenus: 01.04.2025). — Pesxum
JOCTYyTMA: 1O MOIUCKE.

2. Metpoutorus, cragaapTusanus, ceprudukanus : yaeonoe nocodue / A.M. Apuctos,
B.M. Ilpuxoneko, 1./1. Ceprees, [{.C. ®artoxun. — Mocksa : UTH®PA-M, 2023. — 256 c.
+ Hom. marepuaisl [DnekTpoHHbii pecypc]. — (Cpeanee nmpodeccnonanbHoe 00pa3oBaHue).
- ISBN 978-5-16-013964-7. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.ru/catalog/product/2125861 (nara o6paienus: 01.04.2025). — Pexxum
JOCTYTA: 110 TOATHCKE.

3. Opactos, B. E. Merponorus, cranaaptuzanus U ceptudukanus : yaeoHoe
nocobue / B.E. DpactoB. — 2-¢ u3., nepepad. u gon. — Mocksa : UHOPA-M, 2023. —
196 c. — (Bsiciiee obpazoBanue: bakanaspuat). — DOI 10.12737/23696. - ISBN 978-5-16-
012324-0. - Texkcr : anektponHbIit. - URL: https://znanium.com/catalog/product/1983263
(mata oopamenus: 01.04.2025). — Pesxum ocTyma: mo moImucKe.

4. ®u3uveckre OCHOBHI mosryueHus nHpopmanuu : yueOnuk / I'.I'. Pannes, B.A.
Cyporuna, A.Il. Tapacenko, M.B. Kynu6aba. — 2-e u3., nepepad. u gon. — Mocksa :
KYPC: UIHOPA-M, 2018. — 304 c.; uB. ui. (8 c.). - ISBN 978-5-906818-97-3. - Tekcr :
anexktponHbiid. - URL: https://znanium.com/catalog/product/914079 (nata obpaieHus:
01.04.2025). — Pexxum qocTyma: o MOAUCKE.

5. Pannes, I'. I'. UnTenmnekryanpHble cpecTBa n3MepeHuii : yaeOnuk / 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) MeToauuyecKue yKa3aHus:

1. Camapuna 1. I'. MeTtposorust ¥ u cpecTBa U3MEPEHUN : IPAKTUKYM [ 7151
By30B] / U. I'. Camapuna, A. P. bounapesa, E. 0. Myxuna ; MarHuToropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2022. - 1
CD-ROM. - 3arq. ¢ tutyin. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3272. - TekcT : 371eKTPOHHBIIA.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpamMmmHoe obecnieuenue

Haumenoanue .
1o Neo norosopa CpoK AeiCTBUS TUIEH3UN
7Zip cB00OOTHO pacnpocTpansemoe [10 0eccpovHO
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional

IIpogeccnonanibHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanwme xkypca CchlIKa

MexnyHapoaHas pedepaTuBHAs U TOTHOTEKCTOBAs
crpaBoYHasi 0a3za JaHHBIX HAYYHBIX U3JIaHUl «Springer
Nature»

https://www.nature.com/sitein
dex



https://znanium.com/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://www.nature.com/sitein

HarmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHOro nutupoBanus | https://elibrary.ru/project_risc.
(PU1HLI) asp

https://www.rsl.ru/ru/4readers
/catalogues/

Poccwiickas 'ocynapcrBennas 6ubnuoreka. Karamorn

DnexTpoHHbIe pecypcbl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

DnexTpoHHas 06a3a nmepuoauveckux uznanuii East View

Information Services, OO0 «1IBUC» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIEUEHUE TUCLUIUIMHBI BKIIOYAET:

Y4eOHble ayIUTOPUU AJIsl TPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIA!
MynbTUMEIMITHBIE CPEACTBA XPaHEHHUSI, Iepeadun | npeacTaBieHus nadopmamuu (aya. 450
nmu 450)

[TomereHus Asi caMOCTOSATENbHOM paboThl 0Oydaromuxcs: [lepconanbHble
koMIbroTepsl ¢ maketoM MS Office, Bbixo1om B IHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTeNbHYIO Cpealy yHUBepcuTeTa (ay. 452, 448)

Y4eOHble ayAUTOPUH IS TPYIIOBBIX U WHIAUBUAYAIBHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUHBIX KOHCYIbTaIMi: Jlocka, MylbTUMETUIHBINA TPOEKTOP,
sKkpaH (ayn. 452, 450)

[Tomemenue 115 XpaHeHHsI U MPOYUITAKTUIECKOTO 00CTyKUBaHUS yueOHOTO
obopynoBanusi: CTeuiaxu A XpaHeHHs y4eOHO-MEeTOAUYECKUN JOKYMEHTAINH

VYyeOHas aynuTopus i IPpOBeaeHUS 1abopaTopHbIX padot (JIlabopaTopus
METPOJIOTHH U TEXHOJIOTHYECKUX u3MepeHuit ayn. 452): JlabopaTopHbie yCTaHOBKH IS
BBITIOJIHEHUS JTA0OPATOPHBIX paboT: nabopaTopHslil crenn «3mepenue pacxoa razay;
nabopartopubiii cteH «I[loBepka Tepmonapy; mabopatopusiit cten «IloBepka npubopa duck
-250, norometpa 111-4540/1 u mpubopa A-566»; nabopatopusiii cten «McnpiTanue u
nosepka KCII-3, Bonbr™merpa 111-4540, mpubopa duck-250»; n1abopaTOpHBIA CTEHA
«3mepeHne ypoBHsI )KUJKOCTEN»; 1abopaTOpHBIN cTeH ] «/3MepeHne ypoBHS ChITyunX
MartepuaioBy; Jabopatopubiii cteH «[IpeoOpazoBarenu naBiaeHuss Metpany; 1a00paTOpHBIN
cTeH]1 «CTaTuyeckre U IMHaMUYEeCKUE XapaKTEPUCTUKU 00BEKTa yIIpaBICHUS»

DNEeKTPOHHBIE MIaKaThl 10 Kypcy "OCHOBBI METPOJIOTUU U TEXHUYECKHE
n3mepenus" (136), karou Ha 2 [1K.


https://elibrary.ru/project_risc
https://www.rsl.ru/ru/4readers
https://host.megaprolib.net/M
https://dlib.eastview.com/

puiaoxenne 1

YueOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITEILHOI padoThl 00y4yaromuxcst

ITo mucummnae «MeTposorus U CpeAcTBa U3MEPEHUN» NPEyCMOTPEHA ayJUTOPHAsl U BHEAYAUTOPHAs
caMmocTosiTeNbHas padoTa 00y4aroIUXCsl.

AynutopHas caMOCTOATEIbHas paboTa CTYJEHTOB IPEIIOJIAraeT BHIIIOJHEHUE U 3allUTY JJaO0OpaTOPHBIX
paloT, perieHne KOHTPOJIbHBIX 3a/1a4.

Ilepeyennb
J1a00pATOPHBIX padoT

Bomnpocs! k 3amure

[ToBepka Tepmomnap

Ha xakux SBJICHUSX OCHOBAHO JICHCTBHE TEPMOIICKTPUUCCKUX
TEPMOMETPOB?

[Toyemy npu MOACOCTUHEHUH TEPMOIIAPHI K U3MEPHUTEIILHOMY ITPUOOPY,
MOJIB3YIOTCSI KOMIIEHCAIIMOHHBIMU MTPOBOIaMU?

Kak BBoauTCs TOompaBKa Ha TeMIepaTypy CBOOOJHBIX KOHIIOB
TepMomnapbl B aBTOMATHMYECKMX M TEPEHOCHBIX IOTEHIHMOMETpax,
MUJUTUBOJIBTMETPAX ?

Jns kakux TepMmorap HEBO3MOXKHO NMPUMEHEHHE KOMIIEHCAIIMOHHBIX
MIPOBOJIOB ISl BBEJICHUS ITONIPABKH?

[Ipenenst HU3MEPECHUI CTaHAAPTHBIX TEPMODJICKTPUUECKHUX
TEPMOMETPOB?

[Ipu  w3Mepenuun  Temmeparyppl B  T€YM C  TOMOIIBIO
XpoMenb-anoMeneBoil  Tepmomapbl  (Tun K)  BOJIbTMETp TOKazall
7,418 mB. Temmeparypa XOJOAHOTO crasi Oblla CTaOMIM3UpOBaHA Ha
ypoBHe 30°C. Ilonb3ysich rpaaydupOBOYHON TaOmuIEH AN JaHHON
TEPMOTaphI, ONPEICIUTH TEMIIEPATYPY |y B €YU

VcnibiTanue U oBepka
BTOPUYHBIX PUOOPOB
paboTaronux B
KOMILIEKTE C
TEPMOIJIEKTPUUECKUM
npeoOpazoBareneMm

no

NGO

KakoBbl 0COOEHHOCTH METOIMKH NPOBEICHHMSI BTOPUYHOIO INpubdopa
Huck-250M?

Yro Takoe OCHOBHAs U JOMOJIHUTENbHAS OIPEIIHOCTh Ipubopa’?
Kakue mnorpemHoctd HEOOXOIUMMO paccuuTaTh Jis TOTO, YTOObI
CZENaTh BBIBOJ O PE3yJIbTaTax NOBEPKU?

J171s1 4ero BBIMONHSIIOT MOBEPKY MPUOOpA U YTO MOHUMAIOT 10/ KJIaCCOM
TOYHOCTH Nprbopa?

Kakwue cymiecTBytoT Buabl TOBEPOK?

[lepeuncinuThe METPOIIOTHYECKUE XAPAKTEPUCTUKH CPEACTB U3MEPEHUN.
UTO OTHOCHUTCS K HEMETPOJOTUUECKUM Xapaktepuctukam CHU?

Otuer mo mkane mpubopa c¢ mpexaenamu uzMepenuit 0 — 10 A u
paBHOMEpHOM MmKkajmol coctaBun 2,5 A. OueHuts mpenensl
JOMYCTUMON ~ aOCONIOTHOM  MOTPEeIIHOCTH 3TOr0  OTCYeTa MpHU

ucnonb3zoBanuu paznuuasix CU ¢ KT: 0,02/0,01; un 0,5

TepmomeTpsl
COTIPOTUBIICHUS

=

Kaxo#t npuHIMN 1eHCTBUS Yy TEPMOMETPOB CONPOTHUBIICHHUS?

OT 4ero 3aBHCHUT IEKTPUUYECKOE CONPOTUBIIEHNE IPOBOIHUKA?

3. Bumser 5nm Ha DJEKTPHUYECKOE COMPOTHBIICHHE TPOBOJHHUKA
AIIEKTPUYECKUI TOK, IPOXOIAIINAN IO POBOJHUKY?

4. Yto sBNsSETCS TEPMOMETPHUYECKHM IapaMeTpoOM B TEPMOMETpE
CONPOTHUBIICHUS?

5. Tlouemy TepmomnpeoOpazoBaTeN M3rOTABIMBAIOT, KaK MPaBUIIO,
13 METAJJIOB, a HE U3 CILUIaBOB?

6. Kakme mpemmymectBa y MEAHOTO W y IUIATHHOBOTO
TepMoInpeoOpazoBaTeeil COnpoTUBICHUS?

7. Kaxkoe 3HaueHue npyu U3MEPEHNUHN TEMIIEPATypbl UMEET [M0Ka3aTesb

TEIJIOBOM MHEpLUU?

N




Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT
8. Kakum mnapaMeTpoMm XapakTepu3yeTcsl UHUCTOTa MaTepuana,
UAYIIET0 Ha U3TOTOBJIEHUE TEPMOMETPA CONIPOTUBIICHUS?
9. Yro Takoe TPEXIPOBOAHAS cxema BKJIFOUECHHUS
TEpMOTpPeoOpazoBaTENs CONPOTHBICHUS?
1. Kakwue cymiecTBylOT METOAbI U3MEPEHUS TEMIIEPATYPHI?
2. Ha uém ocHOBaHO JelicTBHE TEPMOMETPOB CONPOTUBIICHUA?
3. Kakme wmarepuansl HCHONB3YIOT JJS HW3TOTOBICHHS TEPMOMETPOB
COIIPOTHUBIIEHUS?
4. Kakme mnpuOOpbl TNPUMEHAIOT B KOMIUIEKTE C TEpPMOMETPaMu
VcniblTanue U oBepka o
BTOPUYHBIX PUOOPOB COMPOTHBIICHHA:
paboTaIOMUX B 5. CxeMbl NOJKIOYEHHUS TEPMOMETPOB CONPOTUBIEHUS KO BTOPUUHOMY
KOMIUIEKTE C npubopy
6. JloCTOMHCTBA M HEOCTATKU HEYPaBHOBEUICHHBIX MOCTOB.
TEPMOMETPAMHU .
7. Kak paGotaeTr ypaBHOBEIIEHHBbIH MOCT?
COIPOTUBIICHUS .
8. B uém 3akmovaercst yclIoBHUE paBHOBECHS MOCTOB?
9. Ilpunuun neficTBus paboOThI JOrOMETPUUECKUX CXEM
10. Kakue BUBI MOTPEITHOCTEN BbI 3HAaETE?
11. JIns yero BHIMOMHSAIOT HOBEPKY IPUOOpa M YTO HOHUMAIOT MO KJIACCOM
TOYHOCTHU Mpudopa?
1. Kakas Temneparypa Ha3bIBaeTCsl IPKOCTHOM TeMIiepaTypoii?
2. Kak omnpenenuth JEHCTBUTENBHYIO TEMIIEpaTypy Tela, 3Has
SPKOCTHYIO TeMIeparypy?
3. YCTpoiicTBO MUPOMETPOB YACTUIHOTO U3ITyUCHHUS
4. Yro Takoe 1BeTOBas Temneparypa’?
5. Kak cmemaercs MakCMMyM KpUBOM pacrpezieneHusi CleKTpaibHOU
HHEPreTUYeCcKOil SIPKOCTH C YBEJIWYEHHUEM TeMIlepaTrypbl aOCOIIOTHO
4y€pHOTo Tena?
6. Ilouemy 1BeToBas Temmeparypa HauOosee OJIM3Ka K JeCTBUTENbHON
tTemriepatype?
7. YcTpoiicTBO MUPOMETPOB CHEKTPATBHOTO OTHOIIEHUS
8. OrueHnTe CHCTEMAaTUYECKYIO TIOTPEIIHOCTh U3MEPEHUST TEMIIEPATyPhI
ITupomeTpsl paauanuoHHBIM MeTooM. Pannannonnas temneparypa t, = 1527 °C,
kod¢ dunmeHT TeroBoro n3nydenus &; = 0,38.
9. Tupomerp MOITHOTO MIITyUEHUs (paauallMOHHBINA) UMEET ITOKa3aTelb
BU3MpOBaHUSA N = 1/7, nuameTp KaawibHOW TpyOKH, Ha KOTOPYIO
BU3UpYyeTCs nupoMeTp, 30 MM.
10. MOXHO 1 MUPOMETPOM IMOJTHOTO U3ITYUYEHUS U3MEPUTH TEMIIEpaTypy
CIIUTKa B HAarpeBaTeIbHOM KOJOJIE, €CIM CTOpPOHA CIUTKAa UMEET
pazmepsl 1800x400 mm, paccTossHHE OT cauTKa 10 nupomerpa 1400
MM, TIOKa3aTesb BU3upoBanus N = 1/7?
11. Kakum obOpazom B mupomerpuueckoM mpeoOpaszosatene [IT1T-142
WCKJTIOYAeTCsl BIMSHUE TEMIIEpaTyphl KOpIryca Tejeckomna?
12. Kakue cymecTByloT crnocoObl MCKIIIOUEHMS BIMSHUS TEMIIEpaTyphl
KOpIIyca TeJIeCKOoIa Ha pe3yJIbTaT U3MEpEeHUs?
IIpuMep BapuaHTa KOHTPOJIBLHOM padoThl Nel
1. OneHnTe OTHOCUTENbHYIO MOTPEHIHOCTh MPOCTHIX OBITOBBIX YAaCOB C CYTOUYHBIM

x010M B 20 ¢ (CyTOUHBIN X0 — ITONpaBKa K MOKAa3aHHUsIM 4acoB 3a 1 CyTkH).
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2. Ilpu wu3MepeHuu Temmeparypsl TepMomerp mokazan 20°C, CKII 0,3°C.
Cucremarnueckas mnorpemnocts +0,5°C. Vkazarh [oBepUTENbHBIE TPAaHHMIBLI MCTHHHOIO
3HaueHus TeMiepaTypsl ¢ Pyop = 0,9973.

3. N3Mepenue cuiibl TOKa gaino cieayronme pesyabratel: 10,07; 10,08; 10,10; 10,12;
10,13; 10,15; 10,16; 10,17; 10,2; 10,4 A. HeoOxoaumMo MmpoOBEpUTH, HE SBISETCA JTU MPOMAXOM
3HaueHue 10,4 A

4. OHeprus onpezensercs ypaBHeHueM E = m-c, rae M — macca, ¢ — CKOPOCTb CBETA.
Ornpenenutb pa3MepHOCTh 3Hepruu B cucteme LMT.

IIpumep BapuaHTa KOHTPOJIbHOMH padoThI Ne2

1. Beenure nonpasky B OKa3aHUs TEPMOIIAPhI U ONPEAEIUTE TeEMIIepaTypy padbodero
KoHI1a, ecyi Tepmo-IJIC Tepmomerpa S pasna 3,75 MB, a remnieparypa cBoGoaHbIX KoHIIOB 32 °C.

2. OnuHakoBbl JM  3HA4YeHHS KOXG(UIIMEHTOB MpeoOpa3oBaHUs y MEIHBIX
TEPMOMETPOB CONPOTHBJIEHHs rpaxyupoBku S0M u 100M B untepsane 0 — 150 °C?

3. Temnepatypa wusMepsieTcs HUPOMETPOM YACTUYHOIO M3JIy4deHMs. BTopuuHsblii
npubop mokaseiBaeT Temreparypy 1100 °C. OnpenenuTh ACHCTBUTENBHYIO TEMIEPATYPY |
CUCTEeMAaTUYCCKYIO MOTPEITHOCTD (Taqy — T,), ecmu koaddunment termnosoro uznydenus 0,75 u
JutrHAa BOJHEI 0,65 MKM.

4, Urto o3nauaer abopeBuarypa I111, XK?

S. EcTe BO3MOXXHOCTH M3MEPUTH TEMIIEpATypy TEPMOIIAPOM M NmHUpomMeTpoM. Yemy
OTJaIuTe MPEIIOYTEHUE U IToueMy?

13



punioxenne 2

OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA l'IpOMC)KyTO‘lHOﬁ arrecranum

a) Ilnannpyembie pe3yibTaThl 00y4eHHUsI M OLIEHOYHbIE Cpe]

CTBa AJIsl IPOBEACHUSA l'[pOMe)KyT()‘{H()ﬁ arrecrammu.

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUU

IInanupyemsble pe3ysbTaThl

OneHouHble CpeacTBa

oOy4eHus

YK-1 CniocodeH ocymiecTBIATh NOUCK, KpUTHYECCKUH aHAJIU
3aga4d

3 1 CHHTE3 an)opMamm, NPUMECHATD CHCTeMHBIIi moaxoa AJd peleHUus MOCTAaBJICHHBIX

YK 1.1

AHanu3upyeT 3a/1a4y, BbIICISS e
0a3oBbIC COCTaBJISIONINE,
paccMaTpuBaeT U TpeJiaraeT
BO3MOXHBIC BapI/IaHTBI peHIeHI/ISI
MIOCTaBIICHHOHN 3aJa4H, OICHHBAs
X JOCTOMHCTBA U HCAOCTATKHN

Ilepeuens meopemuyeckux 6onpocos K zauemy:
1. Mertposnorusi. OCHOBHbIE IOHSATHS U ONPEAETICHUS
2. ['ocynapcrennas cuctema npudopos (I'CII)
3. EnmHCTBO M3MepeHwmit
OcHoBHble noHATHA. Lenu crangapTuzanun
3amauu, OpraHbl U CIIY>KOBI CTaHJapTH3AIIH
Bunsl crangaptoB. HopMaTuBHBIE TOKYMEHTHI
Metoanyeckre OCHOBBI CTaHAAPTH3AIMA. [ [pUHIUITEI 1 METOBI
OCHOBHBIE TIOHATHS, eI U 0OBEKTHI CePTUPHUKALINU
CxeMbl cepTuUKAITUT
[TpaBuia u MOPSIOK MPOBEACHUS CEPTUDUKALIIH
Mertoapl cepTuduKamu

RO ~NO A

0.
11.

Ilpumepor npakmuueckux 3a0anuil 014 3auema.
1. 3anonauth cepTudUKaT COOTBETCTBHS HA 3aJIaHHBIA IPOAYT

YK 1.2

Ornpenenser, UHTEPIPETUPYET H

pamKUpyeT nH(pOpMAIIHIO,
Tpedyemyto TUTST perieHus
MOCTaBIEHHOU 3a/1a4u;
OCYIIECTBIISIET TTOMCK
uHpOpMALIUKM 10  Pa3IUYHBIM

TUIIaM 3aIIpoCoOB

Ilepeuenv meopemuueckux 6onpocos K 3auemy:
1. Merponorus. OCHOBHBIC TTOHITHS U OTIPEeIICHUS
2. INocynapcrBennas cuctema mpudopos (I'CIT)
3. EnuHcTBO M3MepeHui
OcHoBHbIE TOHATHS. [{enmn cTaHmapTU3anuu
3anmaun, opra”bl U CIyKObI CTaHAAPTU3ALIUN
Bunsl ctangaproB. HopMaTtuBHBEIE TOKYMEHTHI
Meroanueckue OCHOBBI CTaHAapTu3auuu. [IpuHIUIIBI 1 METOIBI
OcHOBHbBIE IOHATHUS, LIEJIU U OOBEKTHI CePTUPUKAITII
Cxewmsl cepTudukanum

RO ~NGA

0. TlpaBwiia 1 IOPsIIOK MPOBEACHUS CEPTHUHUKAITIH




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

11. Metonas! cepTuduranuu

Ilpumepovl npakmuueckux 3a0anuil 01 3auema.
1. HcnonwszoBanune 'OCTOB 1151 cocTaBieHHUs! CXeM MPUOOPOB, TEXHOJIOTHIECCKUX

VK13

[Ipu  oGpaboTke
ornuyaer (akTel OT MHEHH,
WHTEpIpeTaLui, OLICHOK,
dbopMupyeT cOOCTBEHHbIE MHEHUS
U CYX/ICHUS, apTyMEHTHPYET CBOH
BBIBOJIbI M TOUKY 3PEHUS

uH(popMaluu

Ilepeuens meopemuueckux 6onpocos K zauemy:
1. Merponorus. OCHOBHBIE IOHATHS U ONIPEEIICHUS
2. I'ocynapcrBennas cuctema npudopos (I'CII)
3. EnuncTBO M3MepeHuit
OcHoBHble noHATHS. Llenu ctanaapTu3zanun
3agauu, opraibl U CIIy>KObl CTaHJapTU3ALUH
Bunsl crangaproB. HopmaTuBHBIE TOKYMEHTBI
Mertoanyeckre OCHOBBI CTaHAAPTU3ALUU. [[pUHIIUITBI U METO/IBI
OcHOBHbIE IOHATHUS, LIEJIN U O0BEKTHI CEpTUDUKALIIU
Cxemsbl cepTudukanum
0. IlpaBuia u MOPAIOK MPOBEACHUS CEPTUDUKAIIIH
1. Metonas! cepTuduranun

= S e

Ilpumepot npakmuueckux 3a0anuil 014 3auema.
1. Hcnonb3oBaHWE KOHTPOJIBHBIX KapT MO KOJIMYECTBEHHBIM MPHU3HAKAM ISl KOHTPOIIS
KauecTBa TEXHOJIOTUYECKOTO Ipolecca
2. Hcnonb3oBaHHe KOHTPOJBHBIX KapT MO Kaue€CTBEHHBIM MpPU3HAKAM I KOHTPOJIS
KauecTBa TEXHOJIOTUYECKOTO Ipolecca
3. Hcnonp3oBaHue AuarpamMmbl pa3Opoca JUisi KOHTPOJsS KauecTBa TEXHOJIOTHUYECKOTO
nporecca

OIIK-9: Cnoco0eH BBINOJHATH JKCIHEPUMEHTbI 10 3aJaHHBIM

I/IH(l)OpMaIlI/IOHHbIX TEXHOJIOTHIl ¥ TEXHUYECKHX CpPpeaACTB

METOAUKAM M OﬁpaﬁaTblBaTb pe3yjbTarbl ¢ NPUMEHCHHEM COBPEMEHHBIX

OIlK-9.1 BBITTONHAET 3KCIEpUMEHTAIbHBIE

HCCIIeIOBAaHUS XapaKTEPUCTUK
CHUCTEM u 00BHEKTOB
aBTOMaTH3allMd 110  3aJaHHBIM
METOIUKAM

Ilepeuenv meopemuueckux 60npocoe K 3auemy:

1. H3mepsiemble BenuuuHbL. Buabl nu3mepenuii

2. Mertons! n3mMmepeHnii. MeToarka BBIIIOJIHEHHSI U3MEPEHU N

CpenctBa nusmepenus, Bubl. CUTHAIS U3MEPHUTENbHOM HH(pOpMau
Mertposornueckue xapakrepucTuk. Hemerponornueckne XxapakTepUCTUKA
CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS
N3mepenne MarHuTHeIX BenyuH. [lapamMeTpel, XapakTepUCTHK, CXEMBI H3MEPEHUS
W3mepenue HeanekTpuueckux BennunH. Kinaccudukarms

No ok w
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CTpyKTYpHBIH 3JIEMEHT

IInanupyemsle pe3ysbTaThl

OneHouHble CpeacTBa

KOMIIETCHIIUH oOyueHus
Ilepeuensy nabopamopuvix pabom:
1. TloBepka Tepmomnap
2. Ucnwitanue u nosepka BII, paboTaromux B KOMILIEKTE ¢ TEpMOIIapaMu
3. TepmomeTpsl CONPOTUBICHUS
4. Wcnoeitanne u mnosepka BII, paboratommx B KOMIUIEKTE C TEPMOMETpPaMHU
CONPOTHUBIICHUS
5. Ilupomerpsl
OIIK-9.2 Bribupaer coBpeMeHHbIE | Ilepeueny meopemuueckux 60npocos K 3auemy:

crocoObl M cpeacTBa 00pabOTKU
PE3YJIbTaTOB SKCIEPHUMEHTA

1.

2.

©

10.

11.
12.
13.
14.
15.

N3mepenune temmeparypsl TEpPMOMETPAMH CONPOTUBIEHUS (MIpPEeAesbl H3MEpPEHUs,
rpanyupoBku). TpeOoBaHus, MPEAbSIBISIEMbIE K MAaTEpUATY

[IpeoOpa3zoBarenn  HEIIEKTPUUECKUX BEIUYMH. MeTauIMuecKue TEePMOMETPHI
CONPOTHUBIICHUS

[IpeoOpazoBarenu HEINEKTPUUYECKUX BETUYUH. [loTympOBOIHUKOBBIE TEPMOMETPHI
CONPOTHUBIICHUS

[IpeobpazoBarenu HesnekTpuueckux BenuuuH. Oddextsl Tomcona, 3eebeka u
[IenbThE

[Ipeo6paszoBarenu HEIIEKTPUIECKUX BEJIMYUH. TepmonnexkTpudeckue
npeoOpazoBaTenn

CranmapTHble  TEpPMOdIJEKTpUUYECKUE TIpeoOpazoBaTenu  (peaenbl  W3MEPEHHS,
TpagyupOBKH, MaTepPHAIl AIEKTPOIOB)

CriocoObl MCKJIIOUEHUS BIUSHUS TEMIEpAaTypbl CBOOOJHBIX KOHIIOB TEpMOIap.
TpeboBanusi, MpenbsABIsEMbIe K MaTepHaliaM, TepMoIap

[IpeobpazoBarenu HEINEKTPUISCKUX BETUIHH. 3aKOHBI U3TyUeHUS

[IpeobpaszoBareny HEINEKTpHUSCKUX BenuuuH. [Tupomerpsl

VYpaBHoBemeHHbIe MOCTHI. JlocTomHCTBa, HemocTaTku. CHocOOBI MOAKITIOYSHUS
TEPMOMETPOB COMPOTUBIICHUS

HeypaBHoBemiennbie MOCTBI. [[JoCTOMHCTBA, HEAOCTATKH

[Tpubop 250M

JloromeTpryeckue cXemsl

MuuuBosibT™meTp. [IpuHuun neictBus. Y cTporcTBO. JJOCTOMHCTBA, HEAOCTATKU
W3meputenbHble THPOPMALIMOHHBIE CUCTEMBI
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CTpyKTYpHBIH 3JIEMEHT

IInanupyemsle pe3ysbTaThl

OneHouHble CpeacTBa

KOMIIETEHIINH oOyueHus
Ilpumepot npakmuueckux 3a0anuil 014 3auemad.
1. Menanblii TEpMOMETP COMPOTUBIICHUSI UMEET conpoTuBiIeHue Ry = 1,75 Om.
Onpenenutsb ero conpotusierue npu 100 u 150 °c (o= 4,26-10° K‘l)
2.  Baeaute mompaBKy B MOKa3aHUS TEPMOIAPbl U ONpPENEIUTE TEMIIEpaTypy
pabouero kouua, eciu Tepmo-2/{C tepmomerpa tuma S = 3,75 MB, Temmneparypa
CBOGOHBIX KOHIIOB 32 °C
OIIK-9.3 [IpousBoaut 00paloTKy | Ilepeuenv meopemuueckux 60npocos K 3auemy:
pe3yNbTaTOB  AKCIEPHUMEHTa C 1. OcHoBHBIE MOJIOKEHUS TeOpUU norpenrHocTeit. Kimaccudukanus norpemHocTeit
IPUMCHECHUEM COBPEMEHHBIX 2. BeposTHOCTHBIC OIICHKH MOTPEITHOCTEH N3MEPCHHUS

MH(OPMALIMOHHBIX TEXHOJIOTUN U
TEXHUYECKUX CPEJICTB

3. O06paboTka pe3ynpTaTOB U3MEPEHUs

Ilpumepvl npakmuyueckux 3a0anuil 01 3auema:.

1. Amnepmerp c npenenoM usmepenus 10 A nokasan npu u3MepeHusx Tok 5,3 A npu ero
neiicrButensHOM 3HaueHuM 5,23 A. Omnpenenure abCONIOTHYIO, OTHOCHUTEIBHYIO U
OTHOCHUTEJIbHYIO PUBEIEHHYIO TOIPEIIHOCTH

2. WNmerotcs na amnepmetpa: ogud KT 0,5 umeer BepxHuil npeaen usmepenus 20 A,
npyroi KT 1,5 umeer Bepxuuii npenen uzmepenus 5 A. Onpenenure, y Kakoro npudopa
MEHBIIIE IIPEJEIT 10ITyCKAEMON OCHOBHOM OTHOCUTENIBHOM MOTPEIIHOCTH IIPU U3MEPEHNN
ToKa 3 A
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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) — 00YJarOIIUNACS TOJDKEH IMOJTHO PACKPBITH COACPKAHKIE MaTeprana
B 00BbEMe IPOrpaMMbl JUCIUILIMHBL, YETKO U MIPABUIILHO JaTh OMpeesIeHus, IPUBECTH JOKa3aTeIbCTBA
HAa OCHOBE MATEMaTHYECKMX M JIOTMYECKUX BBIKJIAOK, MOKAa3aTh HABBIKM HCCIIEIOBATEIbCKON
nesitenbHOCTH. OTBET JOMKEH OBbITh CaMOCTOSTENIbHBIM, IpPU OTBETE HCIOJIb30BaHbl 3HAHMUS,
npuoOpeTEHHBIC paHee;

— Ha OIICHKY «xopouio» (4 Gaina) — oOy4aroniuiicss JOKEH PacKpbITh COAEp)KaHHE MarepHala B
o0BeMe MpOrpamMMbl JUCIHUILIMHBI, B OCHOBHOM MPAaBUIBHO JIaTh OCHOBHBIC ONPEACIICHUS U TOHSATHUS
npenMera. [Ipu oTBeTre AOMyIIEHB HETOYHOCTH, HApYIIEHA IOCIEI0BATEIbHOCTh H3JI0KCHHUS,
JOITYIIIEHBI HeOOJIBIINE HETOYHOCTH TP BBIBO/IAX U UCTIOJIB30BAHUU TEPMHUHOB, PAKTUICCKUE HABBIKU
HETBEP/IBIE;

— Ha OICHKY «yoogremeopumenvhoy» (3 Oamna) — oOyJaromuiics IODKEH YCBOUTH OCHOBHOE
conep;kanue Marepuana. [Ipu oTBeTe onpeeneHus U MOHITUS AaHbI He YETKO, JOIMYILEHBI O OKH IpU
MTPOMEKYTOYHBIX MATEMATHUECKUX BBIKJIAJIKAX B BBIBOAAX, IPAKTUUYCCKUE HABBIKH CIIA0bIE;

— Ha OIICHKY «Hey008liemeopumenbHoy (2 0anoB) — o0yJarouuiicss JeMOHCTPUPYET 3HAHUS He Ooree
20% TEOpETHYECKOro MaTepuaya, JONYyCKaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET I10Ka3aTh
MHTEJUIEKTYyallbHbIE HAaBBIKM PELICHUS MPOCTHIX 3anad. llpu oTBeTe AomyiieHbl TpyObie OUIMOKH B
OTIpe/ICTICHUSX, JOKA3aTeIbCTBA TEOPEM HE TIPOBEACHO, HE JaHBI OTBETHI HA JIOTIOJHUTEIILHBIC BOIIPOCHI
MpernojaBaTesis, OTCYyTCTBYIOT HaBBIKH HCCIIE0BATEIbCKON NEATEIILHOCTH,

— Ha OUEHKY «Heyoosremeopumenvuoy» (1 0Oami) — HE MOXKET TOKa3aTh 3HAHMS Ha YpPOBHE
BOCIIPOU3BENICHUSI U OOBSICHEHUS HHGPOpMAIUM, HE MOKET I0Ka3aTh HHTEJUICKTYalbHbIE HAaBBIKU
peleHwsI MPOCTHIX 33]1a4, OCHOBHOE COJIEpyKaHNe y4eOHOT0 MaTepralia He PacKphITO.
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Ipuioxkenue 3

MeTtoauyeckue yKkazaHusl 110 BHINOJTHEHHIO KOHTPOJIbHON padoThl

IMo mucuunimue «MeTpPoOJIOTHS U CPeACTBA U3MEPEHH S

NMpeAycMOTPeHAa KOHTPOJIbHAsE padoTa 00y4aronuxcs.
IIpumepbl BAPHAHTOB 33]aHUI HA KOHTPOJIbHYIO PadoTy
3ananmne Nel onpejaejieHHe Kjiacca TOYHOCTH nNpudopa
Onpenenuts, ToJeH MpUOOp K padboTe WK HET, €CIu OH paboTaeT Ha nuana3zoHe Xg, Xy (YKa3aHHBI B
tabnuie). OT4eT aeneHuit mo npudopy, npousBoautcs yepes 10, Haunnas ¢ Xy, 10 Xp. Kitacc TounocTn
npubopa 3anad B Tabmuie. s momyueHus pe3yabTaTta OnpeaeauTh: a0COTIOTHYI0, OTHOCHTEIbHYIO,
MIPUBEICHHYIO TIOTPEITHOCTH U Bapualuto. [[ocTpouTh 3aBUCHMOCTH JIJIsl ONIPE/ICTICHUS BapUaIlUU.
Bapuant | Xy | Xg | KT

1 -10 | 30 |05

20120 | 1,0
3 0 |50 |15
4 10 | 60 | 2
5 20 | 70 | 0,5
6 -5 125]10
7 0 |50 (15
8 5 |5 | 2
9 15 | 6505

10 -15135 1,0
11 -:101 30 |15
12 201 20| 2
13 0 50105
Bapuanr | Xy | X | KT
14 10 | 60 | 1,0
15 20 | 70 | 15
16 5125 2
17 0 |50 05
18 5 1510
19 15 65|15
20 15135 | 2
21 -10 30 | 0,5
22 201201 1,0
23 0 50|15
24 10 | 60 | 2
25 20 | 70 | 0,5
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3ananue N2 (3a1a4M 10 BAPHAHTAM)

B-1

1. Ammepmerp ¢ npeaenom usmeperus 10 A mokasas mpu U3MEpeHUsX TOK 5,3 A 1pH ero JAeHCTBUTEIHHOM
3HaueHnn 5,23 A. Omnpenenute aOCONIOTHYH, OTHOCHTEIBHYIO M OTHOCHTEIIBHYIO TPHBEIACHHYIO
MOTPEIIHOCTH.

2. Ilpu moBepke ommerpa ¢ npenenaom usmepenus 1000 Om B Toukax 200,400,600,800,1000 OM momayuuan
COOTBETCTBEHHO CIIEAYIOIIME TMOoKa3zaHus oOpaszmoBoro mpubopa: 199,5; 400,7; 601,8; 800,6; 999,93.
Onpenenutsb KJ1acC TOYHOCTH MOBEPSEMOTO OMMETPA.

3. IlpousBognsie equnuibl cuctembl CU Beipa3zuTh yepes3 ocHoBHBIE cMBOJIBI LVTIONJ

a) CkopocTh B) DnekTpuueckas momHocts P = Ul
0) Cuna F=m-a r) O6semubIi pacxon Q = SV
B-2

1. Hwmerorcs caepyromue pe3ynbrarsl uamepenuid: (0,47 £ 0,05) mm; (53,6 £ 0,5) mm u (2538,44 + 0,27) mm.
CpaBHuTE 3TH pe3yNnbTaThl 10 TOUHOCTU. Kakoil u3 HuX camblii TOuHBINH? BO CKOIBKO pa3 TOYHOCTH JTYYIIETO
pe3ynbrarta 0oJblie TOYHOCTH camoro rpyooro?

2. B Hanuuuum UMEIOTCS YEThIpe OMMETpa JIJIsl U3MEpEHUs conpoTuBieHus. [1epBblit oMMeTp Kilacca TOUHOCTH
0,5 ¢ npenenom uzmepenuss 200 Om; BTOopoit — kinacca TouHoctd 1,0 ¢ mpeaenom uzmepenus 1000 OM;
Tpetnii — kiacca TouHocTH 2,0 ¢ npenenom usmepenus 400 Om; yetBepThIil — kiacca Tounoctu 0,6/0,4 ¢
noaguanazonamu uszMepenust 50, 500, 1000 Om. VYkazatb OMMETp, KOTOPBIM MOKaXeT HauOOJbIIYIO
TOYHOCTb U3MepeHUs conpoTusieHus 150 Om.

3. IIpomsBoansie equnuibl cuctemMbl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) YckopeHue B) EmMkocts C = g/U
6) Pabora u sueprusa A = F-S r) Aunamuueckoe naBneHue Pa =0,5-p-V2
B-3

1. [Jns uzmepenus Hanpspkenus U = 3300 B BosnbT™eTp Tuna J[566/8 ¢ koHeuHbIMU 3HaUeHUSAMU MIKaJIbl Uy,
paBHbiMU 75 u 150 B, BkitoueH yepe3 u3aMepuTenbHbI Tpanc@opmaTop Hanpspkenus tuna M510. Hlkana
BosjbTMETpa uMeeT 150 nenennii. Omnpenenute 1eHy AeneHus BoasTMeTpa Cy, Ha BCEX Ipeiesiax u3MepeHus,
eciu ko3 unuent Ttpanchopmaruu K = 6000/100.

2. BombpTMmeTp mMeer amama3oH maMmepeHus ot 0 go 250 B. Ompenenuts, Kakol OH JTOJDKEH MMETh KJIacc
TOYHOCTH IIpU U3MepeHun HanpskeHus 220 B ¢ rapaHTHpoBaHHON NOTPEUIHOCTHIO, HE MpeBbliatoniei +2%.

3. TpowmsBoxnbie enunuIb cucteMbl CU BeIpa3zuTh yepe3 ocHoBHBIE cUMBOIBI LVTIQNJ

a) Yacrora B) DnekTprueckoe conpotupienne R = U/I
0) Momuocts N = A/t r) Craruueckoe nasinenue Per =p-g-h
B-4

1. ComnpotuBieHne MarHUTORIEKTpUYECKOro amrepmerpa 6e3 myHTta R, = 1 Om. [Ipubop umeer 100 nenenuii,
nena aenenus 0,001 A/nen. Ompenenurte mpenesn u3MepeHHs Npubopa HpU MOAKIIOYEHUH IIyHTa C
conporusnenreM R = 52,6 - 10° Om u neny nenemus.

2. Tlpu m3mMepeHNH IEKTPUIECKOTO TOKA aMIIEPMETPOM Kjlacca TOYHOCTH 1,5 ¢ amamazoHoMm m3MepeHwus ot 0
1o 10 A temnepaTtypa okpyxaromiero Bozayxa cocranisiia 10°C. Onpenenuts NpeaeabHy0 JOMYCKAeMYIO
a0COIIOTHYIO TTOTPEIIHOCTb.

3. TpowmsBoxnbie equauUIb crcteMbl CU BeIpa3uTh depe3 ocHoBHBIE cCUMBOIBI LVTIQNJ

a) KommuectBo anektpudeckoro 3apsaa q = I+t B) JlaBnenue P = F/S

0) Dn. manpsukenne U = AlQ r) [InotHOCTH P = M/V

B-5

20



1. Omnpexnenute abCOMIOTHYIO MOTPEUIHOCTh U3MEPEHUS MOCTOSTHHOTO TOKa aMIEPMETPOM, €CIIM OH B IIETH C
00pa3uoBeIM conpoTuBieHneM 5 OM mokasai Tok 5 A, a npu 3ameHe npudopa oOpas3OBbIM aMIIEPMETPOM
JUISL TIOJYYEHUS TeX K€ TOKa3aHuH MPHUIIIOCh YMEHBIIUTH HanpshkeHue Ha 1 B.

2. Ilpu momepke BoibTMeTpa ¢ mpenenom m3mepenus 500 B B Toukax 100,200,300,400,500 B momyunmu
COOTBETCTBEHHO CIEAYIONIUME TMOKa3aHus oOpasmoBoro mpubopa: 99.4; 200,7; 301,5; 400,8; 499,95.
OmnpenenuTsd Kilacc TOYHOCTH MTOBEPSEMOT0 BOJIBTMETPA.

3. IIpoumsBoxanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) CkopocThb B) DnekTpuueckas mouHocts P = Ul
0) Cuna F=m-a r) O6bemHsbIl pacxoq Q = SV
B-6

1. Cpasnure norpemHocty n3mepenuil nasienus B 100 xIla npyxuHHBIME MaHOMETPAaMHU KJIaCCOB TOYHOCTHU
0,2 u 1,0 c npenenamu uzmepenuii Ha 600 u 100 xlla, cooTBeTCTBEHHO.

2. Jlns m3aMepeHus TOKa MCIOJB3YIOTCS 4YeThipe ammepmetpa. Ilepseiii ammepmerp kiacca tounoctu 0,1 ¢
npeneiaoM usMepenust 15 MA; Bropoii — kiacca TouHoctd 0,1 ¢ npenenom usmepenus 100 MA; tpetnit —
kiacca ToyHoctu 0,5 ¢ mpepenom usMmepenus 15 MA; yerBepThlii — Kiacca TouHoctd 0,5 ¢ mpenenom
n3Mepenus 30 MA. Yka3atb aMrepMeTp, KOTOPBIA IOKaXeT HanOOJIBIIYI0 TOYHOCTh U3MepeHus Toka 10 MA.

3. TpowmsBoxnbie exunuisl cucremsl CU BeIpa3uTh yepe3 ocHoBHBIE cuMBOJIBI LVTIQNIT

a) YckopeHue B) Emkocts C = g/U
0) Pabora u sueprus A = F-S r) Aunamuueckoe nasineHue Py =0,5-p-V2
B-7

1. Boabsr™metp kiacca TouHoctu 0,5 umeet BepxHuil npeaen usmepenus 10 B u BHyTpenHee conpoTtusieHue R,
= 1500 OM. DTOT BONBTMETP BKJIIOYUIH B 1emnb ¢ conporuBieHueM R = 200 Om misa usmepenust SJC E.
Omnpenenute OTHOCUTENBHYIO METOAMYECKYIO orpemHocTh usmepenus J/1C.

2. Awmmnepmetp umeet npeaen uzmepenust 10 A. OnpenenuTs, Kakoil OH JOKEH UMETh KJIacC TOYHOCTH HpHU
M3MEPEHUH CUiIbI TOKa 7 A ¢ morpemHocTbio He Oonee 1,2%.

3. TlpousBoanbie enuHuIlsl cuctembl CU BbIpa3uTh uepe3 ocHoBHbIe cuMBOIIBI LV TIQNJ

a) Yactora B) DnekTprueckoe conpoTuieHne R = U/I
0) MomHocts N = A/t r) Cratnueckoe nasinenue Per =p-g-h
B-8

1. TIpuGop kmacca Tounoctu 1,5 umeer mkary 200 nenenuit. HeoOxonumo st aToro mpubopa onpeaenThb
OTHOCHUTENIbHYIO TOTPEIIHOCTh HW3MEepeHMsl B Hadane wmkansl (s 125 nenenwmit). Hackonbko 3ta
MOTPEIIHOCTH OOJIBIIE MOTPEIIHOCTH Ha nociieqHeM — 200 neneHuu mkansl npubopa?

2. DIeKTpUYecKoe HaNpsHKEHHE H3MEPSETCS BOIBTMETPOM  KJlacca TOYHOCTH 1,5 ¢ Tuama3oHOM H3MEpEHHsI OT
0 1o 100 B. Onpenenutsb, Kak JOKEH OBITh 3alMCaH Pe3yIbTaT U3MEPEHMUS], €CIIU OKa3aHue Nprudopa paBHO
75 B, a morpemHocTh rpaiyupoBKH LIKajbl cocTaBiseT +2 B.

3. TlpousBoanble enuHUIEI cucTeMbl CH BBIpa3uTh uepe3 ocHOBHBIC CUMBOIIBI LVTIQNJ

a) KommuectBo anextpudeckoro 3apsaa q = I+t B) JlaBnenue P = F/S

0) Dn. manpsukenne U = AlQ r) [InotHOCTH P = M/V

B-9

1. BbInmosHEeHO OJHOKpAaTHOE M3MEPEHHE HANpsDKEHUS Ha y4acTKe 3JIEKTPUYECKOM LeNnu COMpPOTUBICHHUEM
R=(10+0.1) Om ¢ nomomisto BomsTMeTpa Kiacca 0,5 mo TOCT 8711-77 (BepxHuii peaen auanasona 1,5 B,
npuBeaeHHas norpemHocTs 0,5%). Ilokasanust BompTMeTpa 0,975 B. M3mepeHue BBIIOTHEHO IpHU
temrepatype 25°C npu BO3MOKHOM MarHUTHOM I10JI€, UMEIOIeM HanpsikeHHOCTh 10 300 A/m. Paccunrtath
MOTPEIIHOCTH.
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2. TlpoBenens! 11 paBHOTOUHBIX H3MepeHU MoUTHOCTH. Pesynbprarsl cneaytomue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ynbTaThl pacnpeneneHbl HOPMaJIbHO, AUCIEPCUS
HeusBecTHA. OLEHUTh JOBEPUTEINIbHBII HHTEPBAI HICTUHHOTO 3HaYeHHs Juis BeposTHocTH 0,99 (1,=3,169).

3. IIpousBoansie eaunuisl cucrembl CU Beipa3uTh yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) CxopocTb B) Dnexrpuueckas MoumHocTs P = Ul
6) Cuna F=m-a r) O6bemHsbIl pacxoq Q = SV
B-10

1. B nmocnenHeil kamepe kommpeccopa AByMs NpyKHHHbIMM MaHoMmeTpaMu Ha 800 kIla maMepeHo naBieHue
Bo3ayxa. OIMH MaHOMETP UMEET MOIPEUIHOCTh 2% OT BEPXHETO0 Mpefeia u3MepeHuil, npyroi 6%. Ilepsbrit
nokazan 800 klla, Bropoit 790 klla. HazoBuTe neiCTBUTENIbHOE 3HAUEHUE JABJIECHUS B KaMepe, OLIEHUTE
BO3MO)XHO€ HCTUHHOE 3HAUEHUE [aBJICHMs, a TaKXe IOTPEIIHOCTh WM3MEPEHHUs JaBIEHUS BTOPHIM
MaHOMETPOM.

2. Tlpu MHOTOKpaTHOM U3MepeHuH JIMHbI L momydensl 3Hauenus B MM: 30,2; 30,0; 30,4; 29,7; 30,3; 29,9; 30,2.
VYKaXuTe JOBEpUTEIbHbIC IPAaHUIIBI HCTUHHOTO 3HAYEHHs JUIMHBI ¢ BeposTHOCThI0 P=0,98 (1, =3,143)

3. IIpomsBoanbie exunuisl cuctemsl CU Beipa3uth yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) YckopeHue B) Emkocts C = g/U
6) Pabota u sueprus A = F-S r) Aunamuueckoe naBiaeHue Pg =0,5-p-V2
B-11

1. CompoTuBieHHEe MAaTHUTOAIEKTpUYECKOro amiepmerpa 6e3 mynra R, = 1 Om. [Tpubop umeer 100 nenenuii,
uena nenenus 0,001 A/men. Ompenenute mpenen u3MepeHuss mpubopa MpU MOAKIIOYEHUH IIYHTA C
conpotuBiieHneM R = 52,6 - 10%0Omu LEHY JIeJICHUS.

2. Owmmerp mmeer npenen usmeperus 1000 Om. OnpenenuTs, Kakoi OH JTOJMKEH UMETh KJIacC TOYHOCTU TPU
n3Mepenuu conporusieHust 500 Om ¢ norpemHocTsio He 6onee 5%.

3. TIpowmsBoxnbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) Yacrora B) Dnektprueckoe conpotubienne R = U/I
0) Momaocts N = A/t r) Cratnueckoe nasinenue Per =p-g-h
B-12

1. Muxkpoamnepmerp Ha 100 MKA nmeer mkany B 200 genenuid. Onpenenute LeHy AIEHUS U BO3MOXKHYIO
MOTPELIHOCTD B JIENICHUSIX IIKaJIbl, €CIIM Ha IIKajie Npubopa umeercs o003HayeHue Kiacca TouHoctu 1,0.

2. Ilpu MHOTOKpaTHOM M3MepeHHUHU Temneparypbl T B IPOM3BOJICTBEHHOM NOMEIEHUH MOIY4YeHbl 3HAUCHUS B
rpanycax Henscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. YkaxuTe IOBEpUTEIbHBIE T'PAHULIBI
MCTUHHOTO 3HAYCHHMS TEMIIEPATYPhI B IOMEIIEHUH ¢ BeposTHOCThI0 P=0,95 (t, =2,365).

3. TlpousBoanblie enuHuIlsl cuctembl CU BbIpa3uTh uepe3 ocHoBHbIe cuMBOIBI LVTIQNJ

a) KonmgectBo anekrpuueckoro 3apsaa q = I+t B) JlaBnenue P = F/S

6) DOn. nanpsokenune U = A/Q r) [TnotHOCTH P = M/V

B-13

1. Ompenenute CONPOTUBJIEHHE IIYHTa K MarHUTOAJIEKTPUYECKOMY MUJUIMBOJIBTMETPY, HMEIOIIEMY
conpotusienne R, =2,78 OM 1 TOK moaHOTO OTKJIOHEHUS |, = 26 MA, /U1l MOTy4deHus amriepmerpa Ha 25 A.

2. TlpuBenens! 11 paBHOTOYHBIX PE3yNIbTATOB H3MEPEHHS HaNpsDKeHUs. PesynpTarel cnepyromme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynprarsl pacnpeneiieHbl HOpMaJIbHO,
nucnepcust Hen3BecTHA. OLEHNUTh TOBEPUTENBbHBIM HHTEPBAJ MCTUHHOIO 3Ha4eHUs i BeposaTHoctu 0,95
(t,=2,228).

3. TIpousBoanble enuHUIEI cucTeMbl CH BBIpa3uTh uepe3 ocHOBHBIC CUMBOIIBI LV TIQNJ

a) CkopocTh B) DnekTpuueckasi momHocTts P = Ul
6) Cuna F=m-a r) O6semHusbIi pacxon Q = SV
B-14
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1. B nanuuuu umeercs Ba aMIEpMETPa C pa3IMYHBIMU XapaKTEPUCTUKAMU: OAUH UMEET KJIacC TOYHOCTH 1 u
BEepXHUH npenen usmepenus 40 A; npyroil aMrnepMeTp MMeEeT KJIacC TOYHOCTU 2,5 ¢ BEpXHHUM MPEAEIOM
u3Mepenust 15 A. Heobxonumo omnpenenuts, y Kakoro npuOopa MEHbIIE Mpeael J0MyCKaeMol OCHOBHOM
OTHOCHTEJIFHOW TOTPEIIHOCTH U KaKOW MpUOOp JydIlle UCIIOIB30BaTh /i U3MepeHus Toka | =4 A.

2. Tlpu MHOTOKPAaTHOM M3MEPEHUHU BIAKHOCTH BO3JyXa MOJy4YeHBI 3HaUeHUs: 65, 64, 66, 65, 63, 64, 66, 67.
VkakuTe T0BEPUTEIILHBIE TPAHUILBI JUII HCTUHHOTO 3HAYECHHUS BIAXKHOCTH B % ¢ BepoaTHOCTBIO P = 0,928 (1,
=2,16).

3. TIpousBoansie eaunuisl cucreMsl CU Beipa3suTh yepe3 ocHoBHbIE cuMBOJIBI LVTIQNIT

a) YckopeHue B) Emkocts C = g/U
0) Pabora u sueprus A = F-S r) Jlnnamuueckoe naBieHue Pa =0,5-p-V2
B-15

1. TloreHmmomeTp MOCTOSTHHOTO TOKa B nmuara3one 0 — 50 MmB uMeer ocHoBHYIO morpemHocth 6 =+ [0,05 +
(2,5/ A)], tme A — mokazanus noteHnuomerpa, MB. Onpenenure mpenen JOMyCKaeMOW MOTPEITHOCTA B
KOHIIE M cepeauHe auanazoHa m3MmepeHudt (Ak = 50 mB). CpaBaute ux u kmacc Tounoctu 0,05
MOTEHIIMOMETPA.

2. Ilpu MHOTOKpaTHOM B3BEIIMBaHMHM Macchl m moiiyueHsl 3Hadenus B kr: 102; 97; 105; 100; 98; 102; 97; 99.
VKaxuTe JOBEpUTEIbHbIC IPaHULIBI HICTHHHOTO 3HAYEHMS MacChl ¢ BeposiTHOCThI0 P=0,98 (t, =2,998)

3. IIpomsBognsie equnuibl cucteMbl CU Beipa3zuTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) Yacrota B) Diekrpuueckoe conpotupicaue R = U/I
6) Mommnocts N = A/t r) Cratuueckoe nasienue Per =p-g-h
B-16

1. Bepxnwuil nmpenen usmepenust mukpoamnepmerpa 100 MkA, BHyTpeHHee compotuBieHue 15 Om. Uemy
JOJDKHO OBITH PAaBHO COIIPOTHBIICHUE LTYHTA, 9YTOOBI BEPXHUH Mpeen n3Mepenus ysemuumics B 10 pas?

2. BonbrMmerp nmokassiBaet 230 B. Cpennee kBagpaTtuieckoe oTkiioHeHne nmokazanuii U=2 B. [lorpemHocTts OT
MOJIKJIFOUEHUS BOJIBTMETpPA B LIeNb (M3MEHEHHe HanpskeHus) paBHa -1 B. Onpenenuts HCTUHHOE 3HAUYEHUE
HANPSDKEHUS ¢ BeposTHOCThIO P=0,9544 (1,=2).

3. TpowmsBoxnbie equnuIb cucteMbl CU BeIpa3suTh yepe3 ocHoBHBIE CUMBOIIBI LVTIQNJ

a) KonmuectBo anektpudeckoro 3apsga q = I+t B) JlaBnenue P = F/S

0) Dn. manpspkenue U = AlQ r) [TnotHOCTH P = M/V

B-17

1. K BoabT™MeTpy, conpotusieHre kotoporo R, = 30 kOMm, noakitoyeH pe3uctop ¢ conporusieHueM R; = 90
kOm. IIpu sToM BepxHuMii penen uzMepenus npudopa cocrasister 600 B. Onpenenute, kakoe HanpsiKeHue
MOKHO H3MEpSITh Mprudbopom 6e3 1odaBoyHOrO pesuctopa R;?

2. B Hanuuum MMeroTcs 4eThlpe OMMeETpa AJIsi U3MEpEeHus conpoTuBieHus. [lepBblii oMMeTp Ki1acca TOUHOCTH
0,5 ¢ npenenom usmepenus 200 Om; BTopoi — kiacca TouHoctd 1,0 ¢ npenenom usmepenus 1000 OM;
Tpetuit — kiacca TouHoctH 2,0 ¢ npeaenom usmepenust 400 Om; yeTBepThIii — Ki1acca TouHoct 0,6/0,4 ¢
noaguanazoHamu usMeperust 50, 500, 1000 OM. Yka3aTb OMMETp, KOTOPBIH MOKaXET HAUOOIBIIYIO
TOYHOCTb MU3MepeHus conpotusiieHus 150 Om.

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

a) CxopocTh B) DnekTpuueckas MomHocTh P = U-l
0) Cuna F=m-a r) O6bemHsIl pacxoq Q = SV
B-18

1. BonbeT™meTp, uMeroLii BepXHuit npeaen usmepenus 3 B, umeer BHyTpeHHee conpotusienue R, =400 Owm.
Omnpenenure CONPOTUBIIEHHE 100ABOUHBIX PE3UCTOPOB, KOTOPHIE HYKHO MOAKIIOUUTH K BOJIBTMETPY, YTOObI
paclIMpuTh Juana3oH usmepenuit 1o 15 u 75 B.
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2. Ilpu MHOTOKpaTHOM M3MEpEeHHUHU TemmepaTypbl T B MPOM3BOJACTBEHHOM MOMEIIEHUH TOJTY4YEHbI 3HAUCHUS B
rpanycax Lenwscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. YkaxuTe NOBEpUTEIbHBIE T'PAHUIIBI
HCTHHHOTO 3HAUCHUs TEMIIEPATypPhl B HOMEIIEHUH ¢ BeposTHOCThi0 P=0,95 (1, =2,365).

3. IIpousBoansie eaunuisl cucreMsl CU BeIpa3suTh yepe3 ocHoBHbIE cuMBOJIBI LVTIQNIT

a) YckopeHue B) Emkocts C = g/U
0) Pabora u sueprus A = F-S r) Jlnnamuueckoe naBieHue Pa =0,5-p-V2
B-19

1. Jlns mzmepenus toka | = 0,1 — 0,5 MA He00X0AMMO ONPEEIUTh KIacC TOUHOCTH MarHUTORIEKTPUYECKOTO
MWIJIHAMIIEPMETPa ¢ KOHEUHBbIM 3HaueHueM mkaiel |, = 0,5 MA, 4yTOOBl OTHOCHUTENbHAs MOTPELIHOCTD
M3MepeHus Toka O He mpeBbimana 1%.

2. IlpuBenens! 11 paBHOTOYHBIX PE3y/IbTATOB H3MEpEHHs HanpsbkeHus. PesynbraTsl cnenyronme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaThl pacrpeaeiieHbl HOPMAJIbHO,
nucnepcust Hem3BecTHA. OLIEHUTh TOBEPUTENIbHBI MHTEPBAJ UCTUHHOIO 3Ha4eHUs s BeposTtHoctu 0,95
(t,=2,228).

3. TIpomsBoxanbie eaunuisl cucrembl CU BeIpa3suTh yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) Yacrora B) Diekrpuueckoe conpoTupienne R = U/I
0) Momnocts N = A/t r) Craruueckoe nasinenue Per =p-g-h
B-20

1. TlompaBka k moka3zaHuto mpubopa B cepenunHe ero mkansl C = + 1 ex. Omnpenenure abCONIOTHYIO
MOTPENTHOCTh ¥ BO3MOKHBIN KJIACC TOYHOCTH Iprbopa, eciu ero mkaina umeeT 100 nenenuit = 100 ex.

2. TlpoBenens! 11 paBHOTOUHBIX U3MepeHUI MolTHOCTH. Pesynbratel cneayromue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Br. Pe3ynbratsl pacnpeneneHbl HOPMAIbHO, JTUCIEPCUS
HensBecTHA. OLEHUTH JOBEPUTEIILHBIN HHTEPBAI HCTHHHOTO 3HaYeHus Juisl BepositHoctu 0,99 (1,=3,169).

3. IIpomusBoansie equnuibl cucteMbl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) KosnmgectBo anekrpuueckoro 3apsaa q = I+t B) JlaBnenue P = F/S

0) DOn. nanpsukenune U = A/Q r) [lnotHOCTH P = M/V

B-21

1. Mukpoamnepmerp Ha 100 MKA umeer mxkany B 200 nenenuil. Onpenenute LEeHy A€ICHUS U BO3MOXKHYIO
MOTPEIIHOCTb B JIEJICHUSX IIKaJIbI, €CIIM Ha HIKaie nprudopa nMeercsi o003HaueHue kiacca TouHoct 1,0.

2. TlpuBenens! 11 paBHOTOYHBIX PE3yNIbTATOB H3MEpEHHsI HanpspkeHus. Pesynprartel ciegyronme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaThl pacnpeneieHbl HOPMAJIBHO,
mucriepcust Hen3BecTHa. ONEHUTH JIOBEPUTEIBHBIM HHTEPBAJI UCTUHHOTO 3HAYCHUsS Ut BepositHocTH 0,95
(t,=2,228).

3. TpomsBoxnbie equnuIb cucteMbl CU BeIpa3suTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) CkopocThb B) DnekTpuueckas momHocts P = Ul
6) Cuna F=m-a r) O6BemHusbIi pacxon Q = SV
B-22

1. Ommerp umeet npenen uzmeperuss 1000 Om. OnpenenuTh, Kako OH JIOJDKEH UMETh KJIACC TOYHOCTH TIPH
m3mepenun conpotusieHus 500 Om ¢ morpemHocTrIo He Ooee 5%.

2. Tlpu MHOTOKpaTHOM U3MepeHHH JUTUHBI L morydensl 3Hadenus B MM: 30,2; 30,0; 30,4; 29,7; 30,3; 29,9; 30,2.
VKaxxuTe JOBepUTEIbHbIE ITPAHUIBI HCTHHHOTO 3HAYEHHs JUIMHEI ¢ BeposiTHocThIo P=0,98 (t, =3,143)

3. TIpowmzBoxnbie enuauIb cucteMbl CU BeIpa3uTh 4epe3 ocHoBHBIE cUMBOIIBI LVTIQNI

a) YCcKopeHue B) Emxocts C = /U
0) Pabota u sneprus A = F-S r) [lunamuueckoe nasnenue Pa =0,5-p-V2
B-23
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Amnepmerp umeer npenen usmepenusa 20 A. Onpenenuts, Kakoll OH TOJDKEH UMETh KJIACC TOYHOCTH IpHU
M3MEpEeHuH cuibl Toka 17 A ¢ morpemHocTsio He 6omee 1,3%.

2. Ilpu momepke BoibTMeTpa ¢ mpenenom usmepenus 500 B B Toukax 100,200,300,400,500 B momyunmm
COOTBETCTBEHHO CIEAYIONIUE TMOKa3aHus oOpasmoBoro mpubopa: 99.4; 200,7; 301,5; 400,8; 499,95.
Onpenenutp KJ1acC TOYHOCTH ITOBEPSIEMOTO BOJIBTMETpA.

3. IIpousBoanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

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

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

B-24

1. Muxpoamnepmerp Ha 100 MKA mmeet mkany B 400 nenenuii. Onpenenure meHy JIEICHUS U BO3MOXKHYIO
MOTPEIIHOCTD B JISJICHUSX IIKAJIbI, €CIIH Ha HIKaie Npudopa nMeeTcss 0003HaueHue Kiacca ToUHoCTH 1,5.

2. Ilpm MHOTOKpAaTHOM B3BEIIMBAHWU MAacChl M MoOJydeHbl 3HaueHus B Kr: 103; 96; 106; 102; 99; 102; 96; 100.
VKaxxute JOBEpUTEIbHbIE IPAaHUIIBI HCTHHHOTO 3HAYEHHsI MacChl ¢ BeposTHocThIo P=0,98 (1, =2,998)

3. IIpousBognsie equnuibl cuctembl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) KommmuectBo anekrpudeckoro 3apsaa q = I+t B) [laBienue P = F/S

0) Dn. nanpspkenre U = A/Q r) [lnotHoCTh P = M/V

B-25

1. TIpubop xmnacca tounoctu 1,5 mmeer mrkary 400 nenermii. HeobxoauMo aJist 3TOro mpudopa OnpeneInTh
OTHOCHUTENIbHYIO IIOTPEIIHOCTh H3MepeHHus B Hadane mkanbl (mns 150 penenuit). Hackonpko 3Ta
MOTPEUTHOCTH OOJIbINE MTOTPEITHOCTH Ha TocieqHeM — 400 neneHun mKaisl npudopa?

2. Tlpomenensl 11 paBHOTOYHBIX MU3MEpeHUI MonTHOCTH. Pesynbrater cnemyromue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. Pe3ynbTaThl pacnpeneieHbl HOPMaIbHO, JUCIEPCHS
HensBecTHA. OLEHUTH JOBEPUTEIIBHBII HHTEPBAI HCTUHHOTO 3Ha4YeHHs Juis BepostHocTH 0,99 (1,=3,169).

3. TpomsBoxnbie eaunuisl cucrembl CU BeIpa3uTh uepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) CkopocThb B) DnekTpuueckas momHocTts P = Ul

6) Cuna F=m-a r) O6semHusbIi pacxon Q = SV
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