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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykKaeHa u 0100peHa s peanusamuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa i peanuzamnuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl ABTOMAaTH3MPOBAHHBIX CHCTEM YIPaBICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

dopMupoBaHUE 3HAHUNW M YMEHUH, HEOOXOIUMBIX JIJIs BbIOOpa, CO37aHusl, BHEAPECHUS U
AKCIUTyaTaI[ii aBTOMAaTU3UPOBAHHBIX CPEACTB TEXHOJOTUICCKUX U3MEPEHUH, HHPOPMAIIHOHHOE
U METPOJIOrHYecKoe obecreyeHre CUCTEM aBTOMAaTU3aluN; H3yYeHHEe OCHOB METPOJIOTHYECKOTO
obOecrieueHHsT COBPEMEHHOW HAyKM M TEXHUKH; OO0JIaJaHWe 3HAHWUSMU B CTaHIAPTHU3AIHH,
CTaHJApTaxX M YCHEUIHOM HUX MCIOJIb30BAaHUM B MPAKTUYECKON AEATEIBHOCTH; IOJY4YECHUE
TEOPETUYCCKUI 3HAHUI B 001aCTH CEPTUDHUKALIMI

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruimHa MeTposiorusi U CpeACTBa M3MEPEHHH BXOAUT B 00S3aTENbHYIO YacTb
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

VY4ebHas - 03HaKOMUTENbHAs IPAKTHKA

BBenenue B HanpaBiieHue

Maremaruka

IIporpaMMupoBaHue 1 OCHOBBI aITOPUTMU3ALIAN

WNudopmaruka

[MudpoBsle TexHOIOIMH OOPaOOTKM MH(POPMALMU B aBTOMATU3UPOBAHHBIX CHUCTEMaXx
YIIPABJICHUS

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUH TAHHOM NUCIMILIMHBI OyIyT
HE00XO0AUMBI JUIsl U3yYSHUS IUCLUILTNH/TIPAKTHK:

[IponBuxeHne Hay4YHOU NPOAYKLIUN

[Ipown3BoicTBEHHAS - TEXHOJIOIMYECKast (IPOU3BOICTBEHHO-TEXHOJIOTNYECKas) IPAKTUKA

DNeKTpuYecKre U3MEpEeHUs

[Tpou3BoCcTBEHHAS - IPOCKTHAS TPAKTHKA

IToxroToBka K cjaue u caaya rocyapCcTBEHHOT0 IK3aMeHa

Teopus skcriepuMeHTa ¥ HayKa O JJaHHBIX

DJNEeKTPOHUKA B YITPABISIONINX YCTPOHCTBAX

TexH1ueckue u3MepeHus u npuodopsl

[lonrotoBka K  mpoueAype 3amlUuThl HW  MPOLEAypa  3alluThl  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN pabOTHI

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4YeHHs

B pe3ynbpTate ocBOE€HUS AUCUMILIMHBI (MOAYIS) «MeTpoJorust U CpeacTBa U3MEPEHUN»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMA

VK-1 CriocobeH ocyiecTBIsATh NOUCK, KpUTUUECKUN aHATIu3 U CUHTE3 HH(POpMaIluH, IPUMEHSITh
CUCTEMHBIH ITOAXO0J1 IJIsl PEILIEHUS IOCTaBJIECHHBIX 3a7a4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BBIACIAA €€ 0a30BbIC COCTaBJIAOIINUC, paCCMATPUBACT
u 1npeaiara€tT BO3MOXKHBIC BapUaHTbl PCHICHUA IIOCTaBJICHHOM 3aaa4u,
OLICHUBAA NX JOCTOMHCTBA M HCJOCTATKH

YK-1.2 Omnpenensier, UHTEPIIPETUPYET U PAHKHUPYET UH(POPMALIHIO, TPEOYEMYIO JUIs
pelleHrs MOCTaBJIEHHOW 3aJauM; OCYIIECTBISET MOUCK HMH(OpPMALUU IO
Pa3JIMYHBIM THIIaM 3aIIpPOCOB

YK-1.3 I[Ipu oOpabGotke wuHpopManuu oTiauM4aeT (akTel OT  MHEHHUH,
UHTEpIpETalui, OLICHOK, (POPMUPYET COOCTBEHHBIE MHEHMS U CYXKAEHUS,
apryMEHTHUPYET CBOU BBIBOJBI U TOUKY 3PEHUS




OIIK-9 CnocoOeH BBITIOJNHATH JKCIEPUMEHTHI MO 3aJaHHBIM METOJWKaM W 00pabaThiBaTh
p€3y.]'H>TaTBI C HpI/IMeHeHI/ICM COBpCMCHHBIX I/IH(i)OpMaL[I/IOHHBIX TCXHOHOFI/Iﬁ N TCXHUYCCKUX

CPEJICTB

OIIK-9.1 BbImosHsieT 3KCIepuMEHTAbHBIC MCCIICIOBAHUS XapaKTEPUCTUK CHCTEM U
00bEKTOB aBTOMATH3aLIMH 110 33J]aHHBIM METOJIMKAM

OIIK-9.2 BriOupaer coBpeMeHHBIE CIOCOOBI U CpelcTBa OOpaOOTKH PEe3yIbTaToOB
IKCIIEPUMEHTA

OIIK-9.3 [IpousBoauT 00pabOTKy pe3yabTaTOB »JKCIEPUMEHTa C MPUMEHEHHUEM

COBPEMCHHBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHI U TEXHUYECCKUX CpCICTB




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMocTosTenbHas pabora — 93,4 aka. 4yacos;
— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
Pasyen/ Tema 2 (B akaj. yacax) E = Bunx 3 KOHTPOJISI Kon
> 3 © | caMOCTOSITeNbHOW |  yCIIeBaeMOCTH U
JUCLIUATUINHBI = [ ., | KOMIeTeHIHU
Q9 & paboThI TIPOMEKYTOYHOMH
nab. | mpakr. | 3 arTecTalyy
Jlek. s < 11
3aH. 3aH. | QU &
1. OCHOBBI METPOJIOTHH
1.1 OcHOBHBIE TOHSITHSL.
IIpaBoBsIe OCHOBBI.
CamocrosTenbHOe
Mertponoruueckoe o N
4  |usydeHue yueOHOW| VYCTHBIN ompoc VK-1.2
obecnieuenue.  EnuncTBO
. JUTEPATYpPbI
M3MEpEHHI.
Mertposoruyeckue
1.2 H3mepsiemble VYerHbIl onpoc
BEJMUYMHBL. Bunabl, MeToss CamoctosrenbHoe | IIpoBepka una. OIIK-9 2
M3MEpEeHHN. OcHoBHEIE 16 |usyuyenue yueOHOM 3a1aHui OITK 9' 3’
TIOJIOKEHUS TEOpUH JUTEPATYpPbI KontponbHas '
TOTPEHIHOCTEH pabora
CamocrosTenpHOE
u3y4yeHue yueOHoi .
1.3 CpencrBa u3MepeHusl. Y Y VYerublii onpoc.
JIUTEPATYPHI, OITK-9.2,
Crpykrypabie cxembl CHU. 0,5 1 10 JlaGopatopHbie
ITOJrOTOBKA K OIIK-9.3
Bri6op CU paboTh
3 nabopaToOpHEIM
3aHATHS
CamocrosTenpHOe
n3yueHue y4eOHon .
i i VYcTHBIl onpoc.
1.4 Wzmepenue JIUTEPATYpBI, OIIK-9.2,
0,5 2 10 JlaGopaTopHbIe
INEKTPHYECKUX BEITMYHH MOJrOTOBKA K AGOTEL OIIK-9.3
71a00paTOPHBIM p
3aHSITHUS
CamocrosTenpHOE
U3y4YeHHue yueOHOM .
i Y VYcTHBI onpoc.
15 W3mepenue JIUTEPATYpBHI, OIIK-9.2,
0,5 1 16,4 JlaGopatopHsbie
MardUTHBIX BEIUYUH IIOATOTOBKA K 4GOI OI1K-9.3
1a6opaTopHBIM p
3aHATHSA




CamocrosiTenbHOE
H3yueHHe yuyeOHOU

VYcTHBIN onpoc.

1.6 Hsmepenue JINTEPATYPHI, OIIK-9.2,

p 0,5 10 paryp JlaGopatopHbie
HEBJICKTPUUCCKUX BEJIIMYUH MOJITOTOBKA K AGOTLI OIlK-9.3

1a60paTOPHBIM p
3aHATHSIM
1.7 N3meputensHbie CaMOCTOSTENBHOE VK-1.2,
UH(POPMAITHOHHBIC 10 |u3yuenue yueOHOI| VYCTHBIH onpoc OI1K-9.2,
CHCTEMBI JIUTEPATYpPbL OIIK-9.3
HUroro no pazaeny 2 76,4
2. OCHOBBI CTaHIAPTHU3AIIMA
2.1 OcHOBHbBIE MOHATHSL. CamocrosTensHoe
Hemn CTaHJApTH3AIINH. 0,5 4  |usydeHue yueOHOW| VYCTHBIN ompoc VK-1.2
Hctopust pa3BUTHSL JIUTEPATyPhI
2.2 3apmauu, oOpra#bl " YerHBIl onpoc.
CITy’KOBI  CTaHAApTHU3ALUH CamoctosTensioe [IpoBepka
’ 0,5 2 |usyuenue yueOHOU VK-1.2
Busr CTaH/IapTOB. WHUBUTYaTbHOTO
JIUTEPATyPhI .
HopmaTuBHBIE TOKYMEHTBI 3amaHui
2.3 Metonuueckue CamocrosTensHOe
OCHOBBI  CTaHIApPTH3AIIUH. 1 2 |u3yuenue yueOHOM | VcTHBIN onpoc VK-1.2
TIpUHIHUIIBI 1 METOIBI JIUTEPATyPhI
Hroro no pazneny 2 8
3. OcHOBBI cepTUdUKALUU
3.1 OcHOBHBIE ITOHATHS,
Lenu u 00BEKTHI CamocTosiTenbHOe
ceprudukanuu. Hcropus 4  |usydeHue yueOHOW| VYCTHBIN ommpoc
pa3BUTHSL. IIpaBoBoe JUTEPATYPBI
obecrieueHne
3.2  OOGs3arenpHas o Y erHbI OMDOC
JI0OPOBOJIbHAS CaMoCTOSTENBHOE P VK-1.2,
o IIposepka
cepTUdUKAIHSL. CxeMbl 5 |usyuenue yueOHOMU OITK-9.2,
WHANBUAYAJIbHBIX

cepruduranuu.  Oprassl JUTEpaTyphl saaHmii OIIK-9.3
cepTU(UKAITUT
HWroro no pazneny 9
4. 3auer
4.1 4.1 3ager
Uroro no pazneny
Hroro 3a cemectp 4 93,4 320
Hroro no aucrumianne 4 93,4 3a4eT C OLIEHKOMI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTMM B IpenojaBaHUM IUCLUUIUIMHBL «MeTposiorus M CpeiacTBa
U3MEPEHUI» UCIOIB3YIOTCS:

Tpaauumonnsie 0O6pa3oBaTeNIbHBIE TEXHOJIOTUU — MH(OPMAIIMOHHAS JIEKIHUS (BBOIHYIO
JEKIIMIO, I/I€ JJaeT NepBOE MPEJICTABICHHE O IIPEAMETE ¥ 3HAKOMCTBO CTYJCHTOB C HA3HAYCHUEM
U 337la4aMu Kypca); JEKLIUU — KOHCYJIbTALUU, U3JI0KEHHUE HOBOTO MaTepuasa COIpPOBOXKIAETCS
IIOCTAaHOBKOH BOIPOCOB M JIUCKYCCHUEH B IMOMCKaX OTBETOB Ha 3TU BONPOCHI; J1aOOpaTOpHbIE
paboTHI.

TexHonoruu npoGiemMHoro oOydeHHsl — MPOOJEMHbIE JIEKLUU SIBISIETCS PE3yIbTaToOM
YCBOEHHSI TOJIYYEHHOW HMH(GOPMAIMHM TOCPEACTBOM IOCTAHOBKM IMPOOJIEMHOIO BOMpoOca U
IIOUCKa MyTeH ero peeHus; jadopaTopHble pabOThl € HCHOJIB30BAHUEM IPOOJIEMHOIO
o0y4yeHHe, KOTOPOE 3aKII0YAeTCs B CTUMYJIMPOBAHUH CTYIEHTOB K CAMOCTOSITEIIbHOM «I00BIYE»
3HaHUH, HEOOXOMMBIX JUIsl PEIIEHUs] KOHKPETHOU MPOOIIEMBI.

NudpopMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJOTHUM — B  XOJIE
IPOBEIECHUS JIEKLUMOHHBIX 3aHATHHA IpelycMaTpUBACTCAd HCIOJIb30BAHUE HIIEKTPOHHOI'O
JEMOHCTPALIMOHHOI0 Marepuaia (JeKUUu-BU3yalln3alun), Ucronb3oBanue VHTepHET pecypcoB
JUIs IPOMEXKYTOYHBIX aTTECTAalMi U TPOBEPKH OCTATOUYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepuan 3aKperursieTcss B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBINOJIHAOTCS IPYIIOBBIE WM MHIUBUYaIbHbIE 3aJJaHUS 110 IPOIIEHHON TeMe.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHONW MpPOpabdOTKE B
npolecce BBIIOJHEHUS KOHTPOJBbHBIX padoT, a TakXke B IMPOLECcce HMOArOTOBKM K YCTHOMY
OIpOCY, TECTUPOBAHUIO U UTOTOBON aTTECTALUH.

B xoz1e mpoBeeHus JTEKIMOHHBIX 3aHATHH IPelyCMaTPUBACTCSL:

- HCHOJb30BAHUE DIIEKTPOHHOI'O JEMOHCTPALMOHHOIO MaTepualla II0 COBPEMEHHOMH
WU3MEPUTENIBHOM TEXHHUKE;

- UCTIOJIb30BAaHUE IEKTPOHHBIX YUEOHUKOB 10 OTJEIbHBIM TEMaM 3aHITHIA;

- BCTpPEUU C NPEICTaBUTENIIMU IPOEKTHBIX M oOciyxuBaromux npeanpustuii: OO0
«OCK», 000 «Mupopmcepsuc MMK», 3A0«KoucOM»; mpenmnonaraembple T€Mbl BCTpEY:
«HHOBanuu B 00JacTH KOHTPOJIbHO-U3MEPUTENbHOM TEXHUKW», «/HTennekTyanpHble
MEXATPOHHBIE CUCTEMBIY, «/IMarHOCTHKA U IOBEPKA CPEICTB U3MEPEHUI;

- aKTUBHbIE M WHTEPAaKTUBHbIE (OPMBbI OOYyUEHHS: BapHUaTHBHBIA OIPOC, JUCKYCCHUH,
YCTHBIA  OMpOC, KOHTpPOJIbHAs paboTa, TECTOBBI ONpOC, MHIMBUAyallbHAs —«3aIlUTa

~

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTONMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Camapuna U. I'. MeTponorus u u cpecTBa U3MEpeHu | mpakTukyM [ams By3oB] / 1.
I'. Camapuna, A. P. bonnapesa, E. 0. Myxuna ; MarHuToropckuii roc. TEXHU4€CKMM yH-T UM. [
. Hocoga. - Marautoropck : MI'TY um. I'. U1. Hocosa, 2022. - 1 CD-ROM. - 3armn. ¢ Turym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3272. - Tekcr
AJIEKTPOHHBIN.

2. I'pebennukoBa B. B. Texuuueckue usmepeHus u npudopsl | yuebHoe nocodue / B. B.
['pebennnkoBa, M. B. Beuepkun ; MI'TY, [kad. DuDC]. - Marautoropck, 2014. - 150 c. : ni.,
cxempl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3722. - ISBN
978-5-9967-0543-6. - TekcT : HENOCPEACTBEHHBIM.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. IMenesun, B. ®. Merponorus u cpeacTBa u3MepeHuit . yuebHoe mocobue / B.D.
[leneurn. — MockBa : MH®PA-M, 2023. — 273 c. : un. — (Beicmee obOpaszoBaHue:
bakanaBpuar). - ISBN 978-5-16-006769-8. - Tekcrt : onekrponnsii. - URL:
https://znanium.com/catalog/product/2126641  (mata oOpamenus: 08.04.2024). — Pexum
JOCTYTA: MO MOJIITUCKE.

2. Merpoutorusi, cTaHaapTU3aiys, ceprudukamus : yueonoe nocoodue / A.M. Apucros,
B.M. Ilpuxonpko, N.J1. Ceprees, [[.C. ®atroxun. — Mocksa : UHOPA-M, 2023. — 256 c. +
Jom. marepuansl [Dnekrponnsiii pecype]. — (CpenHee mpodeccuoHanbHOoe 00pa3oBaHHE). -
ISBN 978-5-16-013964-7. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2125861 (nmata oopamenus: 08.04.2024). — Pexwum fgocTyna:
IO TIOJIMTUCKE.

3. Dpacros, B. E. Merpouorusi, crannaptu3zanus U cepriudukanus : yueOHoe nocoodue /
B.E. DpactoB. — 2-¢ m3x., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 196 c¢. —
(Beicuiee obpasoBanue: bakanaspuar). — DOI 10.12737/23696. - ISBN 978-5-16-012324-0. -
Texkcr : anextponnsbii. - URL: https://znanium.com/catalog/product/1983263 (nara oOpareHus:
08.04.2024). — Pesxxum focTyrma: Mo MmoAImICKe.

4. ®usuueckre OCHOBBI MosydeHus uHpopmarmu . ydeOnuk / I'.I. Panues, B.A.
Cyporuna, A.Il. Tapacenko, 1.B. Kynmu6aba. — 2-e uzn., nepepad. u gorn. — Mocksa : KYPC:
NH®PA-M, 2018. — 304 c.; uB. ui. (8 ¢.). - ISBN 978-5-906818-97-3. - TeKCT : 37€KTPOHHBIIA. -
URL: https://znanium.com/catalog/product/914079 (nara oOpamenus: 08.04.2024). — Pexum
JOCTyTA: MO TOJIITUCKE.

5. Pannes, I'. I'. IHTe/ekTyanbHbIe cpeacTBa u3mepenuii | yueonuk / I'.I'. Pannes, A.IL.
Tapacenko. — Mocksa | KYPC : UH®PA-M, 2023. — 280 c. - ISBN 978-5-906818-66-9. -
Tekcer : anekrponnsiid. - URL: https://znanium.com/catalog/product/2126506 (nmata oOpamieHus:
08.04.2024). — Pesxum 0CTYIMA: MO MOAIMUCKE.

B) MeToauyeckue ykasaHus:

1. Camapuna U. I'. MeTtposiorust ¥ 1 cpeicTBa M3MEPEHU | MpakTukyM [aist By3oB] / .
I'. Camapuna, A. P. bonnapesa, E. FO. Myxuna ; MarHuToropckuii roc. TEXHU4eCKuil yH-T UM. I
. Hocora. - Marautoropck : MI'TY um. I'. U. Hocora, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3272. - Tekcr

AIEKTPOHHBIMN.

r) IIlporpammHuoe ob6ecnieyenune u UHTEpHET-pecypenl:

IIporpamMmmHoe oGecrieueHue

Haumenosanue I10 Ne nororopa CpoK JIeHCTBYS JIUIICH3UH
7Z1p ¢B000IHO pacupocTpanseMmoe I1O 0eccpoyHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hazpanue Kypca CchpliIKa
DnekTpoHHas 0a3za mepuoanveckux uimanuii East View
Information Services, OO0 «MIBHUC»
MC)K,Z[YHapO,Z[HaSI Oasa ITIOJIHOTEKCTOBBIX JKYpHaJIOB
Springer Journals

https://dlib.eastview.com/

http://link.springer.com/



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

IMIeKTpOHHBIC pecypenl Onomotexn MITY mw. https://host.megaprolib.net/MP0109/Web
I'.1. HocoRa

Poccuiickas  I'ocynapersennas  OMOMMOTEKA. | oy rsl.ru/ru/4readers/catalogues/
Karanoru

ITouckoBas cucrema Akamemust Google (Google URL: https://scholar.qoogle.ru/

Scholar) ' : : :
Ha].[I/IOHaJ'IBHaH HH(bOpMaHHOHHO'aHaJ'II/ITI/ILIGCKaH

cucreMma — Poccuiickuii  muaexc wHayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PHHIL)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TN CIHIINHBI (MOLYJIfA)

MatepuanbHO-TeXHUUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

VY4eOHble ayTUTOPUU ISl IPOBEICHUS 3aHATHI JEKIIMOHHOTO TUMa: MynbTUMEIUHbIC
Cpe/CTBa XpaHEHHUsI, Tiepeiaun U TpeacTaBienus napopmarnmu (aya. 450 unu 450)

[Tomemenuss st  caMOCTOATENbHONW  paboTel  oOywarommxcs: [lepcoHanbHbie
kommbioTepsl ¢ makerom MS Office, Beixozom B MHTEpHET M ¢ JOCTYIIOM B 3JCKTPOHHYIO
uH()OPMAIIMOHHO-00pa30BaTEIBLHYIO Cpely yHUuBepcuTeTa (ay. 452, 448)

VY4eOHbIE ayAUTOPUU IS TPYIIOBBIX M WHAMBHIYATbHBIX KOHCYJIBTAIlUH, TEKYILETro
KOHTPOJISI M IPOMEXKYTOUHBIX KOHCYNbTaluil: Jlocka, MylbTUMETUIHHBINA IPOEKTOP, IKPaH (ay/l.
452, 450)

[Tomemenne [as1 XpaHeHUss U NPOPUIAKTHUECKOTO OOCIY)KMBaHUS y4eOHOTO
obopynoBanusi: CTeiaxu IJsl XpaHSHUsT y4eOHO-METOIUIECKUN TOKYMEHTAIIU!

YyeOHast aynuTopus Uil MpoBeeHus 1abopatopHbix padot (JIabopatopust meTponoruu
U TEXHOJIOTHUECKMX u3MepeHuid ayia. 452): JlabopaTopHble YCTaHOBKM [UIsS BBITIOJHCHUS
nabopaTtopHbIX paboT: 1abopaTopHsblil cTeH] «M3mMepeHue pacxo/ia ra3ay; 1adopaTOpHbINA CTEH
«[loBepka Ttepmomnap»; maboparopubiii creHn «lloBepka mpubopa [uck-250, moromerpa
[11-4540/1 w npubopa A-566»; naboparopubliii creHn «Mcmbitanne u moepka KCII-3,
BonmbT™MeTpa 111-4540, mpubopa [luck-250»; mabGoparopHsiii creHn «M3mepeHune ypOBHS
KHUJIKOCTEW»; JabopaTopHblii cTeHn  «lI3MepeHHe ypOBHA  CBHIIYYMX  MaTepUaoBy;
nabopatopubiii  crenn «lIpeoOpazoBarenu paBieHuss Metpan»; Ja0OpaTOPHBIA CTEH]I
«Craruyeckue U TMHAMUYEeCKHE XapaKTePUCTUKU 00BEKTa yIIpaBICHU»

DneKTpOHHBIE I1aKaThl MO Kypcy "OCHOBBI METPOJIOTMH U TEXHUYECKUE H3MepeHus"
(136), ximrou Ha 2 TTK.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

IIpuaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

ITo mucuurunae «MeTpoJIorus U CpeACcTBa U3MEPEHUID IIPELYCMOTPEHA ayAUTOpHAS U
BHEAYAUTOPHAS CAMOCTOSITENIbHAsE paboTa 00yJaromuXcsl.

AynuTopHas caMoCTOsITeNIbHAs paboTa CTYACHTOB MPEAIOaracT BBHIIOIHEHUE U 3aIUTY
nabopaTopHBIX paboT, pereHrne KOHTPOJILHBIX 3a/1ad.

Ilepeyennb
J1abopaTopHbBIX padoT

Bomnpocs! k 3amure

[ToBepka Tepmomnap

1. Ha xakux SBJICHUSX OCHOBAHO JICMUCTBHE TEPMOIICKTPUUECKUX
TEPMOMETPOB?

2. [Touemy mipu 1I0JICOCTMHEHUHN TEPMOIIAPHI K H3MEPUTEITHHOMY TPHOODY,
MOJIb3YIOTCS KOMIIEHCAIIMOHHBIMU ITPOBOAAMHU?

3. Kak BBoauTcsi mompaBKka Ha TeMIEparypy CBOOOJHBIX KOHIIOB
TepMoIapbl B  aBTOMAaTHYECKMX M  IEPEHOCHBIX  IOTEHIIMOMETPax,
MUJUTUBOJIBTMETPAX ?

4. Jns Kakux TepMomap HEBO3MOXKHO NPHMEHEHHE KOMIICHCAIIHOHHBIX
IMPOBOAOB JIs1 BBEACHHA HOHpaBKI/I?

5. [Mpenensr U3MEpEeHUI CTaH/IapTHBIX TEPMOAIIEKTPUIECKUX
TEPMOMETPOB?

6. [lpy  w3MepeHun  TemMmeparypsl B  I€4d C  TIOMOIIBIO

XpoMmenb-anatoMeneBoil Tepmomnapsl (tun K) BonbT™erp mnokazan 7,418 mB.
Temmneparypa xononHoro cmas Oblna crabunmsupoBaHa Ha ypoBHe 30°C.
[Tonp3ysick rpaayupoOBOYHON TAOIMIICH I TaHHOW TEpPMOIaphl, ONPEISTUTh
Temneparypy Tx B Ieuu

1. KakoBbl 0COOEHHOCTH METOAMKHU TMPOBEIEHUS BTOPUYHOTO MpHOOpa
Huck-250M?
2. UTto Takoe OCHOBHAS U JOMOJHHUTENIbHAS TIOTPEIIHOCTh Tprbdopa?
3. Kakue mnorpemHocTd HEOOXOAMMO paccuuTaTh sl TOTO, YTOOBI
VcribITaHNe 1 OBepKa | CACTATh BBIBOJI O PE3yJIbTaTax MOBEPKH?
BTOPHHYHBIX MIPHOOPOR 4. J1s 4ero BBINOJIHSIOT MTOBEPKY MPUOOpa U 4TO MOHUMAIOT MOJT KI1acCOM
TOYHOCTHU TIpudopa?
paboTaronux B
5. Kakmue cymecTByroT BUAbI TOBEPOK?
KOMILIeKTE € 6. [lepeuncnuTh METPOIOTHUECKHUE XapaKTEPUCTUKH CPEICTB U3MEPEHUH.
TCPMOSJICKTPUICCKUM | 7 YTo OTHOCHUTCS K HEMETPOJIOTHYECKUM XapakTepuctukam CHU?
npeobpasoBaresem 8. Otuer mo mkane npubopa c¢ npeaenamu usmepennii 0 — 10 A u
paBHOMEpHOM IKamoil cocraBui 2,5 A. OUEHUTh Mpenensl TOMYCTUMOU
a0COJIIOTHON MOTPEIIHOCTH 3TOTO OTCUETa MPU UCTIOJIb30BaHUH pa3nuuHbix CU
¢ KT: 0,02/0,01; u 0,5
1. Kakoli mpuHIMI AEMCTBYS Y TEPMOMETPOB CONIPOTUBIICHUS?
2. OT 4ero 3aBHCUT ANNEKTPUYECKOE COTMPOTHUBIIEHNE IPOBOIHUKA?
TepmomeTpbl 3. Biouser 1M  Ha  DIEKTPUYECKOE  CONPOTUBIEHHE  ITPOBOJAHMKA
COTIPOTUBIICHUS ANEKTPUIECCKUN TOK, TPOXOSIINN TTO TIPOBOTHUKY?
4. Yro sBasgeTcss TEPMOMETPUYECKMM IapaMeTpOM B TEPMOMETpE
COTIPOTHBIICHHUSI?

S. [Touemy TepmorpeoOpa3oBaTen H3roTABIMBAIOT, KaK MPAaBHIIO, U3




Ilepeuennb
J1a00paTOPHBIX padoT

Bonpocsl k 3ammure

METAIJIOB, a HE U3 CILIABOB?

6. Kakue  mpeumymiectBa 'y  MEOHOTO Wy  IUIAaTUHOBOTO
TepMOoIIpeoOpa3oBareneil ConpoOTUBICHUS?
7. Kakoe 3HaueHue mnpu HU3MEpPEeHUH TEeMIEpaTypbl MMEET IOKa3aTellb
TEIIOBOW uHEpIUn?
8. Kakum napameTpom xapakTepHu3yeTcsl UuCTOTa MaTepuana, Hayero Ha
W3TOTOBJICHHE TEPMOMETPA COTIPOTUBIICHUS?
9. Uro Takoe TPEXMPOBOHAS CXEMa BKIIFOUCHHUS TEPMOIIpeoOpa3oBarTeis
CONPOTHUBIICHUS?
1. Kakwue cymiecTByloT METOIbl U3MEPEHUS TEMIIEPATyPhl?
2. Ha yém ocHOBaHO JeiiCTBHE TEPMOMETPOB CONIPOTUBIICHHUS?
3. Kakme Marepuanbl HUCHONB3YIOT IJIS M3TOTOBIEHUS TEPMOMETPOB
COTNPOTHUBIICHUS?
Vicnibitanue u nosepka | 4 Kakue npubopsl NPHUMEHSIOT B KOMIUIGKTE C TEPMOMETPaMH
BTOPHYHBIX IPHOOPOB | compoTHBiIeHHs?
paboTaronux B 5. CxeMbl MOAKIIOUEHUS TEPMOMETPOB CONMPOTUBIICHHSI KO BTOPUYHOMY
KOMILIIEKTE C npudopy
TepMOMeTpaMHu 6. JlocTonMHCTBa U HEOCTATKU HEyPaBHOBELICHHBIX MOCTOB.
COMIPOTHBICHHA 7. KaK"pa60TaeT YpaBHOBEUIEHHbIN MOCT?
8. B uém 3akmrogaercs ycnoBue paBHOBECHS MOCTOB?
9. [Tpunumn neiicTBust paboThl JOTOMETPUUECKHUX CXEM
10. Kakwue BUIbI TOTpEIIHOCTEN BbI 3HAETE?
11. J11st 4ero BBIMOJIHAIOT MOBEPKY NpHUOOpa M YTO MOHUMAIOT 101 KJIACCOM
TOYHOCTH npubdopa?
1. Kakas temnepatypa Ha3bIBaeTCsl IPKOCTHOM TeMIiepaTypoi?
2. Kaxk onpenenuTs 1eCTBUTENBHYIO TEMIIEPATYPY TENA, 3HAS IPKOCTHYIO
TeMmneparypy?
3. YeTpoiicTBO MUPOMETPOB YACTUYHOTO M3TyUEHUS
4. Uro Takoe 11BeTOBas Temreparypa’?
5. Kak cwmemaercs MakcUMyM KpUBOW paclpeiesieHHs] CHIEeKTPaTbHON
HSHEPTreTUUYECKON SIPKOCTH C YBEIHMYECHHEM TeMIIepaTypbl aOCOIIOTHO YE€PHOTO
Tena?
6. [Touemy 1BeTOBasi Temmneparypa Haubosee Onm3ka K ACHCTBUTEIHHOM
Temneparype?
7. YCTpolcTBO MUPOMETPOB CHEKTPAITBHOTO OTHOIIEHUS
[TupomeTpsI 8. OLeHUTEe CHCTEMAaTHYECKYIH) MOTPEIIHOCTh M3MEPEHUsl TeMIlepaTyphl
pagManMOHHBIM MeTofoM. Panmanumonnas temmepatrypa t, = 1527 °C,
Kod(GUITMEHT TerI0BOro u3nydeHus &, = 0,38.
9. [TupomeTp moONMHOrO M3IMy4YeHHS (paauallMOHHBIN) WMEET IMOKa3aTelb

BU3MPOBaHUA N = 1/7, nuameTp KaIWIbHON TPYOKH, HA KOTOPYIO BU3UpPYETCA
nupometp, 30 MM.

10.  MoHO ¥ MMPOMETPOM IIOJHOTO M3JIyUYEHHUs] U3MEPUTh TeMIIEpaTypy
CJINTKAa B HarpeBaTeIbHOM KOJIOALE, €CIIM CTOPOHA CIUTKA UMEET pa3Mepsl
1800x400 MM, paccrosiHue oT ciauTka Ao nupomerpa 1400 MM, mokasatens
BU3UpoBanus N = 1/77?

11. Kakum obpa3zom B mnmpomerpuyeckoM mpeodpazosarene I[I1T-142
HCKJTIOYAeTCs BIMSHUE TEMIepaTyphl KOpIyca Teneckona?
12. Kakue cymecTBylOT CIOCOObl HCKJIIOUEHHUS BIMSHUS TEMIIEPaTyphl
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Ilepeuennb Bonpocsl k 3ammure
J1a00paTOPHBIX padoT

KOpITyca TeJIeCKONa Ha pe3yJbTaT U3MepeHus?

IIpumep BapuaHnTa KOHTPOJILHOI padoThl Nel

1. OneHnTe OTHOCUTEIHHYIO OTPEITHOCTD MPOCTHIX OBITOBBIX YaCOB C CYTOYHBIM X0J10M B 20
¢ (CyTOUHBIN XOJ1 — MOIpaBKa K MOKa3aHUsIM 4acoB 3a 1 CyTKH).
2. I[Ipu u3Mepenuu temreparypsl Tepmometp nokaszan 20°C, CKII 0,3°C. Cucremaruueckas

norpemiHocth + 0,5 °C. Yka3aTh 10BepHUTENbHbIE IPAHUIBI HCTHHHOTO 3HAYEHUS TeMIIeparypsl ¢ Prop =
0,9973.

3. N3Mmepenne cuiibl ToKa Aaio cieaywonme pesynstatel: 10,07; 10,08; 10,10; 10,12; 10,13;
10,15; 10,16; 10,17; 10,2; 10,4 A. Heobx0oauMo MPOBEPUTH, HE SIBJISICTCS JTH TpoMaxom 3HaueHue 10,4 A
4, DHeprus onpenensiercss ypaBHeHueM E = m~cz, rae M — macca, ¢ — CKOPOCTb CBeTa.

Omnpenenuts pa3MepHOCTh HEepruu B cucteme LMT.

IIpumep BapraHTa KOHTPOJILHOIH padoThl Ne2

1. BBenuTe nonpaBky B OKa3aHUsl TEPMOIIAPBI U OIPEIEIIUTE TEMIIEPATYPy paboyero KoHua,
ecin tepmo-DJIC Tepmomerpa S pasua 3,75 MB, a Temneparypa cBo6oaHbIX KOHIOB 32 °C.

2. OpuHakoBBl M 3HaueHUs Ko3(h(ULIHEHTOB NpeoOpa3oBaHUs y MEIHBIX TEPMOMETPOB
conpoTuBIieHus rpaayuposku S0M u 100M B untepsane 0 — 150 °C?

3. Temmneparypa u3MepseTcss TUPOMETPOM YACTUYHOTO H3iIydeHHs. BTopuunslii mpubop
nokasbiBaer temreparypy 1100 °C. Onpenenuth JEHCTBUTENBHYIO TEMIIEPATYPY U CHCTEMATHYECKYIO
norpemHOCTh (T,qr — Ty), ecu ko3 uiment ternoBoro u3nydenus 0,75 u qiuHa BoiHbI 0,65 MKM.

4. UYro o3Hauaet ab6peBuarypa I1I1, XK?

S. EcTh BO3MOXKHOCTh U3MEPUTH TEMIIEPATYPY TEPMONIApoi U mupomeTpoM. Uemy oTmanure
MpeANoYTEeHNE U TToueMy?

13




punioxenne 2

OIIeHO‘leIe cpeacrea AJisd IpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranum

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OHEHOYHbIC CPEACTBA AJIA IIPOBEACHUSNA l'[pOMe)KyT()‘lH()ﬁ arrecrammm.

CTpyKTYpHBIN 2JIEMEHT [Inanupyembie pe3ybTaThl

KOMIICTCHIIN O6yT-I€HI/ISI

OneHouHble CpeacTBa

YK-1 Cnioco6eH ocymiecTBJIATh NONCK, KPUTHYECKHIT aHAJIN
3a1a4

3 1 CHHTE3 mu])opMamm, NMPUMEHATD CHCTEMHBIN MOAXO0A AJIs PeUHICHUSA MMOCTABJICHHBIX

TUIIaM 3aIIPOCOB

Meroanueckue OCHOBBI CTaHAapTU3aluu. [[pUHIIMIBI 1 METOABI
OCHOBHBIE TTOHATHS, IIETH U 00BEKTHI CepTUHUKAITUN

YK 1.1 Ilepeuenv meopemuueckux 60npocoe K 3auemy:
1. Metposnorus. OCHOBHBIE IOHATHSA U ONIPEAEICHUS
2 I'ocynapcrBennas cucrema npudopos (I'CII)
3 EnuHcTBO M3MepeHuii
AHaIM3upyeT 3a1ady, Beygeisis ee | 4 OCHOBHBIC MOHATHS. Llemn cranaapTH3anuu
6a30BbIe cocTaBnsonme, | O  3a/aud, OPraHbl U CIyXObl CTaHAaPTH3ALNN
paccMaTpHBacT M Ipeaaraet 6. Bunsl crannaptoB. HopmaTuBHbIE JOKYMEHTSHI
BO3MOJKHBIC BApHAHTHI PEIICHHS 7. Metoauueckue OCHOBBI CTaHapTU3aMK. [IpUHIUIBI 1 METOIbI
IOCTaBIEHHON 3anauu, oneHuBasi| S OCHOBHBIE OHATHS, LUETU U OOBEKTHI CEPTHPHUKALIH
UX JOCTOMHCTBA U HEJOCTATKU 9. Cxewmpi ceprudukariu
10. IlpaBuia u MOPSIOK MPOBEACHUS CEPTHPHUKAIINN
11. Meronsl cepTuduKaun
Ilpumeput npakmuueckux 3a0anuil 014 3auema.
1. 3anoJHUTh CEPTU(HKAT COOTBETCTBHS HA 3a/1aHHBIN MPOIYT
VK 1.2 Ilepeuenv meopemuueckux 60npocos K 3auenty:
Onpejesier, HHTEpIpETHpYeT 1 1. Merponorus. OCHOBHBIE IOHSATHS U ONPEIEICHUS
2 INocynapcrBennas cuctema mpudopos (I'CIT)
PARAUPYCT HH(opMAIHIO, 3 EnuHcTBO M3MepeHui
:Igeciﬁf;}{?{oﬁ e ngl;;fz 4. OcHoBHble noHATHA. Llenu cTanmapTuzanumn
oCyIIeCTBIICT HomcK 5. 3anmauu, oprassl ¥ cayxObl CTaHIAPTU3ALUT
6. Bunsr crangapToB. HopmMaTtuBHbBIE JOKYMEHTHI
UHQOpMALlUM 10  pa3IUYHBIM 7
8
9

Cxemsl cepTudukanum




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

10. IlpaBwmia u MOPSAOK MPOBEICHUS CePTUDUKAITAN
11. Meronbl cepTudUKAIN

Ipumepot npakmuueckux 3a0anuil 014 3auemad.
2. Hcnonb3oBanne 'OCToB ju1st cocTaBiaeHHs cXeM NPHOOPOB, TEXHOJIOTHYECKUX

VK 1.3

IIpu oOpaboTke
ornuyaer (akTel OT MHEHUH,
UHTEpIpETAINH, OIICHOK,
dbopmupyeT cOOCTBEHHBIE MHEHUS
U CY)KJIEHUS, apTYMEHTUPYET CBOU
BBIBOZIBI M TOUKY 3PEHUS

uHpopmauu

Ilepeuenv meopemuyeckux 60npocos K zauemy:

1. Merponorus. OCHOBHBIE TOHATHS U ONPEIEIICHUS
I'ocynapcrennas cuctema npudopos (I'CII)
EnuHcTBO M3MepeHuit

OcHosHble oHATHA. Lenu ctanaapTu3anum

3aauu, opraibl U ClyKObl CTaHAAPTU3ALNUN

Buner crangaptoB. HopMaTuBHbBIE TOKYMEHTBI

Metoandeckre OCHOBBI CTaHAAPTH3AMHA. [[pUHIIUITBI 1 METO/IBI
OcHOBHBIE TIOHATHUSA, 1IEJIU U O0BEKTHI CepTUDUKAIIH

Cxemsl ceprudukanum

[TpaBuiia u MOPSAOK MPOBECHUS CEePTUDUKAIINU

Mertoapl cepTrduKamm

2
3
4.
5.
6
7
8
9

10.
11.
Ilpumepol npakmuueckux 3a0anuil 01 3a4ema:.

3. Hcnonp3oBaHue KOHTPOJIBHBIX KapT IO KOJIMYCCTBCHHBIM IMPU3HAKAM JJISI KOHTPOJIA
Ka4e€CTBa TCXHOJIOTMYICCKOI'0 ITpo1ecca

4. Hcnonp3oBaHue KOHTPOJIBHBIX KapT IO KAaYCCTBCHHBIM IIPH3HAKaM IJId KOHTPOJIA
Ka4€CTBa TCXHOJIOTMYICCKOI'0 ITpo1ecca

S. Hcnonp3oBaHue auarpaMmsl pazdopoca Uil KOHTPOJIS KauecTBa TEXHOJIOTHYECKOro

rnponecca

OIIK-9: Cnoco0eH BBINO.JI

l/lH(l)OpMallPIOHHbIX TEXHOJIOTHI U TEXHHYECKHX CpeaAcTB

HATDb IKCIIEPUMEHTHI 110 3aJaHHbIM ME€TOAUKAM H OﬁpaﬁaTbIBaTb pe3yabTaTbl C IPUMEHCHHUEM COBPEMEHHDBIX

OIIK-9.1

BrinonHseT 3kcnepuMeHTaIbHbBIE
HCCIICJTOBAHMS XapPaKTEPUCTHK
CHCTEM U OOBEKTOB
aBTOMAaTHU3aluM 110 3a1aHHbIM
METOAUKAM

Ilepeuenv meopemuueckux 60npocoeé K 3auemy:
N3mepsiemble BenmnuuHbL. Buasl n3mepenuit
Mertoab! uzmepenuii. MeToinka BBIIIOJIHEHNUS U3MEPEHUN
CpenctBa u3mepenusi, Buabl. CUTHAJS U3MEPUTEITHLHON HHMOpMAITIH
Mertponoruueckne XxapakTepucTuku. HemMerponornueckne XxapakTepUCTUKU

O RN e

CTpyKTypHBIE€ CXEMBI U CBOMCTBA CPENICTB U3MEPEHUS
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CTpyKTYpHBIH 3JIEMEHT

IInanupyemsle pe3ysbTaThl

OneHouHble CpeacTBa

KOMIIETCHIINH o0yuyeHHUsI
6. V3MmepeHne MarHUTHBIX BeIU4UH. [lapamMeTpbl, XapaKTepUCTHK, CXEMbI H3MEPEHUS
7. W3mepeHue HeaneKTpuueckux BennuuH. Knaccudukanums
Ilepeuensy nabopamopuvix padom:
1. Tloepka Tepmonap
2. Ucnwitanue u nosepka BII, paboTaromux B KOMILIEKTE ¢ TEpMOIIapaMu
3. TepMomeTpbl CONPOTUBICHUS
4. UcnbiTanue u mnosepka BII, paOotarommx B KOMIUIEKTE € TEPMOMETpaMH
COINPOTHUBIICHUS
5. Ilupomerpsl
OIIK-9.2 BeiOupaeT coBpeMeHHbIE Ilepeuens meopemuueckux 6onpocos K zauemy:

CHOCOOBI U CpesicTBA 00pabOTKH
PE3YJIBTaTOB SKCIEPHUMEHTA

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

N3mepenune temmeparypsl TEpPMOMETPAMH CONPOTUBIEHUS (MIpeAesibl M3MEpEHUs,
rpaayupoBku). TpeOoBaHuUs, MPEAbSIBISIEMbIE K MAaTEpUATY

[IpeoOpa3zoBarenu  HEIIEKTPUUECKUX BEIWYMH. MeTauIMuecKue TEePMOMETPHI
CONPOTHUBIICHUS

[IpeobOpazoBarenu HEINEKTPUUECKUX BETUYUH. [loIynmpOBOIHUKOBBIE TEPMOMETPHI
CONPOTHUBIICHUS

[IpeobOpazoBarenu HesnekTpuueckux BenuunH. Oddexktsl Tomcona, 3eebeka u
[IenbThE

[TpeobpazoBarenu HEIJICKTPUIECKUX BEJIMYUH. TepmonnexkTpudeckue
npeoOpazoBaTenn

CranmapTHble  TEpPMOdIJEKTpUUYECKUE TIpeoOpazoBaTenu  (NMpeaenbl  W3MEPEHHS,
TPagyupOBKH, MaTEPHAIT AIEKTPOIOB)

CrocoObl WCKITIOUEHUS BIMSHUS TEMIEpPaTypbl CBOOOJHBIX KOHIIOB TepMOIIap.
TpeboBanusi, mpenbsABIsiEMbIC K MaTepHaliaM, TepMOIIap

[IpeobpazoBarenu HEINEKTPUICCKUX BETUIHH. 3aKOHBI U3TyUeHUS

[IpeobpaszoBareny HeIMEKTpHUSCKUX BenuuuH. [Tupomerpsl

VYpaBHoBemeHHble MOCTHI. JlocTomHCcTBa, HemocTaTku. CHocOOBI  MOAKITIOYCHUS
TEPMOMETPOB COMPOTUBIICHUS

HeypaBHoBeniennbie MOCTBI. [J0CTOMHCTBA, HEAOCTATKH

[Tpubop 250M

JloromeTprdeckue cXembl
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CTpyKTYpHBIH 3JIEMEHT

IInanupyemsle pe3ysbTaThl

OneHouHble CpeacTBa

KOMIIETEHIINH oOyueHus

21. MumBoabT™eTp. [IpuHnmn neictBus. Y CcTpoicTBO. JJOCTOMHCTBA, HETOCTATKH

22. smepurenbHble HHPOPMALMOHHBIE CUCTEMBI
Ilpumepvl npakmuueckux 3a0anuil 01 3auema:.

1. Menasaplli TEPMOMETP COINPOTHBJICHUS HMeEEeT compoTtuBieHne Ry = 1,75 Owm.

Onpenenuts ero conpotusienue npu 100 u 150 C (o = 4,26-10° K™)

2.  BaemuTe mompaBKy B IMOKa3aHHs TEPMOIAPHI U ONPEACTUTE TEMIepaTypy padbodero
KoHI1a, eciiu TepmMo-2/IC Tepmomerpa tuna S = 3,75 MB, Temrieparypa cBOOOIHBIX KOHIIOB
32°C

OIIK-9.3 [IpousBoauT 06paboTKy

Pe3yIbTaTOB SKCIIEPUMEHTA C
MIPUMEHEHHUEM COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHIA 1
TEXHUYECKUX CPEICTB

Ilepeuens meopemuueckux 6onpocos K 3auemy:
1. OcHoBHBIE IOJOKEHUS TEOpUH TorperHocTel. Kinaccudukanus norpemnocreit
2. BeposTHOCTHBIE OLICHKH MOTPEIIHOCTEH N3MEpEHUs
3. OO6paboTka pe3yIbTaToOB U3MEPEHUS

Ilpumepot npakmuueckux 3a0anuil 014 3auema:.

1. Awmnepmetp c npenenom uzMepenus 10 A nokasan npu u3MepeHHsx Tok 5,3 A mnpu ero
JnefcTBUTeNbHOM 3HaueHuu 5,23 A. Omnpenenure aOCONIOTHYIO, OTHOCUTENBHYIO U
OTHOCHUTEJIBHYIO IIPUBEJEHHYIO ITOIPEIIHOCTH

2. Wmerotcs nBa ammepmerpa: oguH KT 0,5 umeer Bepxuwmii mpenen mmepenus 20 A,
npyroii KT 1,5 umeet Bepxuuii npenen usmepenus 5 A. Onpeznenute, y kakoro npudopa
MEHBIIIE MPEIEN JOMYCKAEMOW OCHOBHOM OTHOCUTEIBHOM ITOTPENTHOCTH IIPU U3MEPEHHUH
ToKa 3 A
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0) Ilopsinok npoBeaeHUst NPOMEKYTOYHOM ATTECTANMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHMNS:

[IpomexxyTouHas arrecTanus 10 JUCUUILIMHE «MeTposorus U CpecTBa U3MEPEHUIN» BKIIIOYAET
TEOPETUYECKHUE BOMIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJAIOIIUMUCS 3HAHUI, U
IIPAKTUYECKHE 3aJJaHUs, BBIABISAIOIINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIaJleHUH, IPOBOJUTCS
B (hopMe 3aueTa ¢ OLEHKOM.

3aueT NpoBOJUTCS B YCTHOM (pOopME 1O TEOPETUUECKUM BOIIPOCAM U 3a/1adaM.

Iloka3zatenu n KPpUTEPUU OLICHUBAHUA 3a4Y€Ta € OIIEHKOM:

— Ha OLIEHKY «omauyHo» (5 0amioB) — oOy4arOUIUICS JOJKEH TMOJHO PACKPBITH COJIEpPKaHUE
MaTtepuaiga B 00beMe IMpOorpaMMbl JUCIHUILUIMHBI, YETKO W MPAaBUIBHO JaTh OMpPEIEICHUS, IPUBECTU
JI0Ka3aTeIbCTBA Ha OCHOBE MAaTEMATHYECKUX M JIOTHYECKHX BBIKIAJOK, TI0Ka3aTh HABBIKA
UCCIIEIOBATENbCKON  AesTensHOCTH. OTBET JOMKEH OBITh CaMOCTOSITENbHBINA, TpU  OTBETE
WCIIOJIb30BaHbI 3HAHMSI, IPHOOPETEHHBIC paHee;

— Ha OLIEHKY «xopouio» (4 6aina) — 00yJaromuics JOMKEeH pacCKpbITh COIepKaHUe MaTepHala B
o0BeMe MporpamMMbl JUCIUIUIMHBI, B OCHOBHOM TPAaBHJILHO JIaTh OCHOBHBIC ONPEACIICHUS U TIOHSATHUS
npenMera. [Ipu oTBeTre AOMyIIEHB HETOYHOCTH, HApYIIEHA IOCIEA0BATEIbHOCTh H3JI0KCHHUS,
JOITYIIEHBI HEOOIBIIINE HETOYHOCTH TP BBIBOJIAX U UCTIOJIH30BAHUU TEPMHUHOB, MPAKTUYICCKUE HABBIKU
HETBEP/IBIE;

— Ha OLCHKY «ydogremgopumenvbHo» (3 0amna) — oOydaromHiicss JOJKEH YCBOUTH OCHOBHOE
coniepkanue Marepuana. [Ipu oTBeTe onpeseneHus 1 NOHITHS JaHbl HE YETKO, TOMYIIEHbI OIUOKY TPy
MIPOMEKYTOYHBIX MATEMATHUECKUX BBIKJIAJIKAX B BBIBOAAX, MPAKTUUYCCKUE HABBIKH CIa0bIE;

— Ha OIICHKY «HeyoosiemgopumenbHoy (2 0alaoB) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUeCKOro Marepuaia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKHM, HE MOXKET TOKa3aTh
MHTEJJIEKTYyallbHbIE HABBIKM DPELICHUS MPOCTHIX 3agad. llpu oTBeTe AomyiieHbl TpyOble OIIMOKH B
OTIpe/ICTICHUSX, JOKAa3aTeIbCTBA TEOPEM HE TIPOBEACHO, HE JaHBI OTBETHI HA JIOTIOJTHUTEILHBIC BOTIPOCH
MpenojaBaTesis, OTCYyTCTBYIOT HaBBIKH HCCIIEI0BATEIbCKOM NESTENbHOCTH,

— Ha OIEHKY «Heyodosremeopumenvro» (1 0an) — HE MOXKET MOoKa3aTh 3HAHUA Ha YPOBHE
BOCIIPOU3BE/ICHUSI U OOBSICHEHHUS HHPOpPMAIMU, HE MOXKET IOKa3aTh HHTEIUICKTYalbHbIE HABBIKU
peleHwsI MPOCTHIX 3371a4, OCHOBHOE COJIEpyKaHNe y4eOHOT0 MaTepralia He PacKphITO.
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IIpumepbl BAPHAHTOB 3aJaHUH HA KOHTPOJIbHYIO PadoTy

Ipuioxkenue 3

MeTtoauyeckue yKazaHusi 110 BHINOJHEHHIO KOHTPOJIbHOI padoThI

3aganue Nel

ITo nucoUIINMHE «MeTPOJIOFI/Iﬂ U CpeacTBa U3MEPCHUSD>

NpeaycCMOTPEeHAa KOHTPOJIbHAasE padoTa 00y4aronuxcs.

ornpejeeHre Kjaacca TOUHOCTH Mpudopa

Onpenenuts, TOACH MPUOOP K paboTe WIIM HET, ©CJH OH paboTaeT Ha quana3zoHe Xp, Xy (yKa3aHHBI B

tabnuie). OT4eT aeneHuit mo npudopy, npousBoautcs yepes 10, Haunnas ¢ Xy, 10 Xp. Kitacc TounocTn

npubopa 3a1aH B Tadbmuie. st moyueHust pe3yinbTaTa OnpeeuTh: a0COIMIOTHYIO, OTHOCUTEIBHYIO,

IMPUBCACHHYIO IIOI'PEIIHOCTH U BapHaIllUIO. HOCTpOI/ITB 3aBUCUMOCTD AJIA OIIPECACIICHUSA Bapualluu.

18 5 [55]10
19 15 165 |15
20 15135 2

21 -10| 30 | 0,5
22 -201 20 11,0
23 0 |50 (15
24 10 |60 | 2

25 20 | 70 | 0,5

Bapuant | Xy | Xg | KT
1 -10 130 | 0,5
2 -201 20 | 1,0
3 0 |50 |15
4 10 | 60 | 2
5 20 {70 | 05
6 5125|110
7 0 |50 |15
8 5 |55 2
9 15 | 6505
10 -15135(10
11 -10130 |15
12 20120 | 2
13 0 |50 (05

Bapuant | Xy | Xg | KT
14 10 | 60 | 1,0
15 20 | 70 | 15
16 S5 125 2
17 0 |50 (05
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3aganmne Ne2 (3a1a4M M0 BAPHAHTAM)
B-1

1. Awmnepmerp c npeznenom usmepenus 10 A mokazan npu U3MEpeHUsX TOK 5,3 A mpu ero AelCTBUTEIbHOM
3HayeHun 5,23 A. Ompenenure aOCOMIOTHYIO, OTHOCHTENBHYIO M OTHOCHUTEIBHYIO MPHUBEICHHYIO
MOTPEIIHOCTH.

2. Ilpu moBepke ommerpa c mpeaenom uzmepenuss 1000 Om B Toukax 200,400,600,800,1000 Om nomxyunsu
COOTBETCTBEHHO CIICJyIOIME TOKa3aHusi oOpaszmoBoro mpubopa: 199,5; 400,7; 601,8; 800,6; 999,93.
OmnpenenuTsd Kilacc TOYHOCTH MTOBEPSEMOTO OMMETPA.

3. IIpoumsBoxanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) CkopocTh B) DnekTpuueckas momHocts P = Ul
6) Cuna F=m-a r) O6bemHsbIl pacxonq Q = SV
B-2

1. Uwmerotes cnepyromue pe3ynbrarsl uamepenuit: (0,47 £ 0,05) mm; (53,6 £ 0,5) mm u (2538,44 + 0,27) mMm.
CpaBHHTE 3TH pe3yabTaThl 110 TOYHOCTH. Kakoil 3 HuX camblii TOUHBIA? BO CKOJIBKO pa3 TOUHOCTB JIYYILIETO
pe3ynbTaTa 00JbIIe TOYHOCTH CaMOro rpyooro?

2. B Hanmumm MMEITCS YeThIpe OMMETpa JJISi M3MEPEHHUs COPOTUBICHUS. [IepBbIii OMMETp Kilacca TOYHOCTH
0,5 ¢ mpenenom u3mepenus 200 Owm; BTOpoit — Kiacca Tounoctu 1,0 ¢ mpeaenom uzmepenus 1000 OM;
Tpetnii — Kiacca TouHocTH 2,0 ¢ npenenom m3mepenus 400 Owm; ueTBepThIii — kitacca Tounoctu 0,6/0,4 ¢
nogauanazonamMu m3mepenuss 50, 500, 1000 Om. VYka3zaTh OMMETp, KOTOPBIH IMOKaXET HAMUOOJBIIYIO
TOYHOCTb U3MepeHus conpotusiieHus 150 Om.

3. TpowmsBoxnbie equnuIs cucteMbl CU BeIpa3uTh depe3 ocHoBHBIE CUMBOJIBI LVTIQNJ

a) YCKopeHue B) Emxocts C = /U
0) Pabora u sneprus A = F-S r) unamuueckoe naBneHue P =0,5-p-V2
B-3

1. Jlns uamepenus Hanpspkenus U = 3300 B Bosibt™merp THna J1566/8 ¢ KOHEUHBIMU 3HaYeHUAMH IIKaiIbl U,
paBHbIMH 75 U 150 B, BKiltoueH 4epe3 uaMepuTeNnbHbI TpaHcopmarop HampspkeHus tuna M510. Hlkana
BosibT™MeTpa umeet 150 nenenuit. Omnpexnenute neHy AeneHus BoibTMeTpa Cy Ha BCeX Mpeenax U3MEPEHNs,
eciu koa¢ppurment Tpancpopmanuu K = 6000/100.

2. BomnbrMmerp umeer amamna3zoH usMmepeHus ot 0 no 250 B. Ompenenuts, Kakoil OH JOMKEH MMETh Kiacc
TOYHOCTH IIPU U3MEPEHNN HanpshkeHus 220 B ¢ rapaHTUpOBaHHON NOIPENIHOCTHIO, HE NpeBbIatomei +2%.

3. TlpousBoanbie enuuuilsl cuctembl CU BBIpa3uTh uepe3 ocHoBHbIe cUMBOIBI LV TIQNJ

a) Yacrora B) DnekTprueckoe conpotubienne R = U/I
0) Mommuocts N = A/t r) Crarudeckoe nasieHue Per =p-g-h
B-4

1. ComnpoTuBieHNE MATHUTOAIEKTpUYECKOro amrepmerpa 6e3 mynra R, = 1 Om. [Tpubop umeer 100 nenenuii,
uena nenenus 0,001 A/men. Ompenenurte mpenen uU3MepeHHs Npudopa MpHU MOAKIIOYEHUH IIYHTa C

conporuBiieHneM R = 52,6 - 10°Omu [EHY JICTICHUS.
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2. Tlpu u3mepeHnH >IEKTPUIECKOTO TOKA aMIIEPMETPOM Kilacca TOUHOCTH 1,5 ¢ auamnazoHoM m3Mepenus ot 0
1o 10 A TemnepaTypa okpyxatomiero Bozayxa cocrasisiia 10°C. OnpenenuTs NpeneabHyo A0MYCKaeMYHo
a0COJIOTHYIO TIOTPEIIHOCTb.

3. TIpousBoansie eaunuisl cucrembl CU Beipa3uTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) KommmuecTBo anekTpudeckoro 3apsaa g = I+t B) [laBienue P = F/S

0) Oun. nanpspkenune U = A/Q r) [InotHoCcTh P = M/V
B-5

1. Omnpenenute aOCOMIOTHYIO MOTPEIIHOCTh U3MEPEHHS TTOCTOSHHOTO TOKAa aMIIEPMETPOM, €CJIM OH B IIEH C
00pa3moBbIM CONpOTHBICHHEM 5 OM MOKa3ai TOK 5 A, a IIpH 3aMeHe MPUOopa 00pa3IOBLIM aMIIEPMETPOM
JUTSI TIOJTYYEHHUS TEX K€ MOKa3aHWK MPUIILUIOCh YMEHBIITUTh HanpsbkeHue Ha 1 B.

2. Ilpum moBepke BosbTMeTpa ¢ mpenenom uzmepenuss 500 B B toukax 100,200,300,400,500 B momyuniu
COOTBETCTBEHHO CJICNYIOIIHUE TIOKazaHus oOpasioBoro mpubdopa: 99.4; 200,7; 301,5; 400,8; 499,95.
OnpenenuThb KJ1acc TOYHOCTH MTOBEPSAEMOT0 BOJIbTMETPA.

3. IIpomsBoansie equnuibl cuctrembl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) CkopocTb B) DnekTpuueckas mouHocts P = Ul
6) Cuna F=m-a r) O6bemHsbIi pacxog Q = SV
B-6

1. CpaBuure norpemHocty u3mepenuit gasienus B 100 xlla npyKuHHBIMU MaHOMETPAaMHU KJIACCOB TOYHOCTHU
0,2 u 1,0 c npenenamu uzmepenuit Ha 600 u 100 kIla, cooTBEeTCTBEHHO.

2. Jlns m3MepeHHsl TOKa HCIONIB3YIOTCA 4eThipe ammepMmetpa. [lepBwiii ammepmerp kiacca tounoctu 0,1 ¢
npenenom usMmepenus 15 MA; Bropoit — kinacca ToudHoct 0,1 ¢ npenenom uzmepenus 100 MA; Tpetuit —
kiacca toyHoctu 0,5 ¢ mpenenom u3amepeHus 15 MA; yerBepThlii — kjacca TouHoctu 0,5 ¢ mpezaenom
u3Mepenus 30 MA. Yka3aTb aMIepMeTp, KOTOPbI MOKaXXeT HauOOJIbIIIYI0O TOYHOCTh U3MepeHus Toka 10 MA.

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

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

1. BoubTrmeTp kitacca Tounoctu 0,5 umeeT BepxHuii mpeaen usmepenus 10 B u BHyTpeHHee conpoTuBieHue Ry
= 1500 OM. DTOT BOJBTMETP BKIIOYHIIU B 1IeTb ¢ conpoTuBieHneM R = 200 Om mist m3mepenus D/1C E.
Ompenenure OTHOCUTEIBHYIO METOAUYECKYIO TTOTpenTHOCTh u3Mepenus D/1C.

2. Awmmepmerp umeet npenen umepenus 10 A. Onpenennuts, Kakol OH JIOJDKEH UMETh KJIacC TOYHOCTH TIPH
M3MEpPEHUH CUJIbl TOKa 7 A ¢ morpemHocTsio He Ooinee 1,2%.

3. TpowmsBoxnbie exuauUIb cructeMbl CU BeIpa3uTh depe3 ocHoBHBIE cUMBOIBI LVTIQNJ

a) YactoTa B) Dnekrpuueckoe conpotusienne R = U/I
0) Momuocts N = A/t r) CraTuueckoe aasienue Per =p-g-h
B-8
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1. TIpubop xmacca tounoctu 1,5 umeer mkary 200 genenuit. Heo6xomumo i 3Toro nmpubopa onpeaeanThb
OTHOCUTENIbHYIO TOrPEIIHOCTh HM3MEpeHuss B Havane mmkanel (mns 125 pgenenwmii). Hackonbko 3ta
MOTPEIIHOCTH OOJIbILE MOTPEITHOCTH Ha nocieqHeM — 200 neseHun mKansl npuoopa?

2. DueKTpudecKoe HapsHKEHHE H3MepseTCs BOIBTMETPOM  Kilacca TOYHOCTH 1,5 ¢ 1nana3oHOM U3MEpEeHuUs OT
0 o 100 B. OnpenenuTs, Kak TOJKEH ObITh 3alMCaH pe3yabTaT H3MEpPEHHs], €CIIH II0Ka3aHue nprudopa paBHO
75 B, a NOrpenHocTh rpalyupoBKH LIKajbl cocTasiseT +2 B.

3. IIpoumsBoxanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) KommmuectBo anektpudeckoro 3apsiaa g = I+t B) [laBienue P = F/S

0) Dun. manpsukenune U = AlQ r) [lnotHOCTH P = M/V
B-9

1. BbIIOJHEHO OJHOKPATHOE M3MEPEHUE HAMPSDKCHUS HAa YYaCTKE JJICKTPUUYCCKON IIEMH CONMPOTHUBICHUEM
R=(10+0.1) Om ¢ momomisio BoasTMeTpa Kiacca 0,5 mo TOCT 8711-77 (Bepxuwmii mpeaen auanaszona 1,5 B,
npuBeaeHHas norpemHoctb 0,5%). Ilokasanust BompTMeTpa 0,975 B. M3mepeHue BBIIOIHEHO IpU
temmeparype 25°C mpu BO3MOKHOM MarHUTHOM TI0JIe, IMEIOIIeM HanpsbkeHHOCTH 10 300 A/M. Paccunrath
MTOTPEUTHOCTH.

2. TlpoBenens! 11 paBHOTOUHBIX U3MepeHUll MolHOCTU. 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. Pe3ynbTaTel pacupeneneHbl HOPMalIbHO, JUCIEPCUS
HeusBecTHA. OLEHUTH JOBEPUTEIILHBIN HHTEPBAI HCTUHHOTO 3HaYeHus Juis BepositHoctu 0,99 (1,=3,169).

3. IIpomsBoansie equnuibl cucteMbl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) CkopocThb B) DnekTpuueckas momHocts P = Ul
6) Cuna F=m-a r) O6bemHsIi pacxog Q = SV
B-10

1. B mocnenneit kamepe Komrmpeccopa AByMs NMpy>KUHHbIMH MaHoMmeTpamu Ha 800 kIla m3MepeHo naBieHwue
Bo3ayxa. OIMH MaHOMETP UMEET MOrPEIHOCTh 2% OT BEPXHEro Mpejaea usMepeHuit, apyroi 6%. [lepBbrit
nokazan 800 klla, Bropoit 790 klla. HazoBuTe neiCTBUTENIBHOE 3HAUYEHUE JNABJICHUS B KaMepe, OLIEHUTE
BO3MOKHO€ HCTHUHHOE 3HAY€HUE [IaBJICHUs, a TaKKe IMOrPEIIHOCTh HM3MEPEHUS [aBIECHUS BTOPHIM
MaHOMETPOM.

2. Tlpu MHOTOKpaTHOM U3MepeHnH ANUHbI L momydens 3Hauenus B mM: 30,2; 30,0; 30,4; 29,7; 30,3; 29,9; 30,2.
YKakuTe JOBEpUTEIbHBIC IPaHHIBI HCTHHHOTO 3HAUEHHS JIIMHBI ¢ BeposTHOCThI0 P=0,98 (t, =3,143)

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

a) YcKkopeHue B) Emxocts C = q/U
0) Pabora u sHeprus A = F-S r) [Ilunamuueckoe nasnenue Pa =0,5-p-V2
B-11

1. ComnpoTuBieHNEe MATHUTOAIEKTpUYECKOro amrepmerpa 6e3 mynra R, = 1 Om. [Tpubop umeer 100 nenenuii,
uena nenenus 0,001 A/men. Ompenenute mpenen u3MepeHUs mnpudopa MpH MOAKIIOUYEHHWH IIYHTA C
conportuBiieHneM R = 52,6 - 10°Omu [IEHY JICTICHUS.

2. Owmmetp umeet npenen uzmeperus 1000 Om. Onpenenuts, Kakoil OH TOMKEH UMETh KJIace TOYHOCTU TpU
u3Mepenuu conpotuieHus 500 OMm ¢ morpenrHocTbio He 6onee 5%.

3. IIpousBoansie eaunuisl cucrembl CU BeIpa3suTh yepe3 ocHoBHbIE CUMBOJIBI LVTIQNJ
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a) Yactora B) Ditektprueckoe conpotusienue R = U/l

0) Momuocts N = A/t r) Cratuueckoe aasienue Per =p-g-h
B-12

1. Muxpoamnepmerp Ha 100 MKA umeer mkany B 200 aenenuii. Onpenenute 1eHy JIEICHUS U BO3MOXKHYIO
MOTPEIIHOCTD B JICJICHUSX IIKAJIbI, €CIIM Ha HIKane npudopa umeeTcst 0003HaueHue kiacca TouHocrtu 1,0.

2. Ilpu MHOTOKpaTHOM M3MEpEHUU TeMmeparypbl T B MPOU3BOJACTBEHHOM MOMEIIEHUH MOJTy4YEHbl 3HAYCHUS B
rpaaycax Lenscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. YkaxuTe AOBEpPUTEIbHbIC T'PAHMIIBI
VCTHHHOTO 3HAYECHUs TEMIIEpaTyphl B OMEIICHUH ¢ BepositHocThio P=0,95 (t, =2,365).

3. IIpomusBognsie equnuibl cuctembl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) KonnuectBo anekrpuueckoro 3apsaa g = I+t B) JlaBnenue P = F/S

0) Oun. nanpspkenune U = A/Q r) [InotHoCcTh P = M/V

B-13

1. Omnpenenute CONPOTHBIEHWE UIYHTAa K MAarHUTOYJIEKTPHYECKOMY MUJUIMBOJIBTMETPY, HMEIOLIEMY
conpotusiienne R, =2,78 OM u TOK mOAHOTO OTKJIOHEHUS |, = 26 MA, /U1 ToyueHus amriepmerpa Ha 25 A.

2. TlpuBenens! 11 paBHOTOYHBIX PE3yNIbTATOB U3MEPEHHS HaNpsDKeHUs. PesynbTarel cnepytommue: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaThl pacrpeaciieHbl HOPMaJIbHO,
nucniepcusi HemzBecTHa. OTCHUTH JTOBEPUTEIBHBIA WHTEPBAJ UCTHHHOTO 3HA4YeHMs sl BepostHocTth 0,95
(t,=2,228).

3. TIpowmsBoxanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHBIE CUMBOJIBI LVTIQNJ

a) CxopocTb B) DrekTpuueckas MouHocTs P = U-l
6) Cuna F=m-a r) O6semHusbIi pacxon Q = SV
B-14

1. B Hammuuu uMeeTcs JIBa aMIiepMeTpa ¢ pa3IiIHBIMU XapaKTePUCTHKAMH: OJIMH UMEET KJIACC TOYHOCTH | U
BepXHUU npenen usMmepenus 40 A; npyroil aMmepMmeTp MMeeT KJacC TOYHOCTU 2,5 ¢ BEpXHHUM MPEAesioM
mmepenus 15 A. Heobxoaumo ornpeaenuTtb, y Kakoro nmprudopa MEeHbIIE Mpeies JOMyCKaeMo OCHOBHOM
OTHOCHTEIIHOW TIOTPEIIHOCTH ¥ KaKOW MPUOOD JIydIle UCIOIb30BaTh Il H3MepeHus Toka | =4 A.

2. Tlpu MHOTOKPAaTHOM M3MEPEHUHU BIAKHOCTH BO3JyXa MOJydYeHBI 3HaUeHUs: 65, 64, 66, 65, 63, 64, 66, 67.
VkakuTe 10BEPUTEIbHBIE TPAHUIBI JUII HCTUHHOTO 3HAYEHHU S BJIAXKHOCTH B % ¢ BepoATHOCTBIO P = 0,928 (1,
=2,16).

3. TIpowmsBoxnbie equnuUIb cucteMbl CU BeIpa3suTh yepe3 ocHoBHBIE CUMBOIBI LV TIQNJ

a) YckopeHue B) EmMkocts C = g/U
0) Pabora u sueprus A = F-S r) Aunamuueckoe naBnenue P =0,5-p-V2
B-15
1. TloTeHmMOMETp MOCTOSHHOTO TOKA B Auamna3one 0 — 50 MB uMeeT OCHOBHYIO MOTPEIIHOCTh 0=%[0,05+

(2,5 / A)], tne A — nokazanusa noteHnuoMmerpa, MB. Omnpenennure mpenen TOMyCKaeMol MOTPEIIHOCTH B
KOHIIE W cepenuHe nuama3zoHa mmepeHuid (Axk = 50 MB). CpaBaute ux u kmacc tounoctu 0,05
MOTEHIIMOMETPA.
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2. Tlpu MHOTOKpaTHOM B3BEIIMBAaHUHM MAacChl M Moy4eHbl 3HadeHus B kr: 102; 97; 105; 100; 98; 102; 97; 99.
VYKaxxute JOBEpUTEIbHbIEC IPAaHUIIBI HICTUHHOTO 3HAYEHHS MacChl ¢ BeposaTHOCThI0 P=0,98 (1, =2,998)
3. TIpousBoxanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHbIE cUMBOJIBI LVTIQNJ

a) Yactora B) Diektpuucckoe conpotupienue R = U/l
0) Momnocts N = A/t r) Cratuueckoe aasienue Per =p-g-h
B-16

1. Bepxuwuii npenen usmepenust mukpoamrmepmerpa 100 MkA, BHyTpeHHee compotuBiieHue 15 Om. Uemy
JOJKHO OBITH PaBHO COIMPOTHUBIICHHE IITYHTA, YTOOBI BEpXHUI npeaen u3Mepenus ysenuuuics B 10 pa3?

2. BonsT™meTp nmokaszeiBaeT 230 B. Cpennee kBagpaTudeckoe oTkioHeHne nokazanuii U=2 B. [TorpentHocts ot
MOJIKJIFOUEHUS BOJIBTMETpA B LIeNb (M3MEHEeHHe HanpspKeHus) paBHa -1 B. Onpenenuts HCTUHHOE 3HAUYECHUE
HanpspKeHNs ¢ BepositHocThio P=0,9544 (t,=2).

3. IIpomusBognsie equnuibl cuctembl CU Beipa3suTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) KonuectBo anektpudeckoro 3apsaa g = I+t B) [laBiienue P = F/S
0) DOn. nanpspkenue U = A/Q r) [TnotHOCTH P = M/V
B-17

1. K Boabpr™MeTpy, conpotuBieHne kotoporo R, = 30 kOm, nmoakitodeH pe3uctop ¢ conporusieHrnem R, = 90
kOwm. ITpu aTOM BepxHuUii npenen nzmepenus npudopa cocrasisier 600 B. Onpenenure, kakoe HaPsHKECHUE
MOYKHO U3MEPATH MpuOOpoM 6e3 106aBouHoro pesuctopa R,?

2. B Hanmumm MMEITCS YeThIpe OMMETpa JJISi M3MEPEHHUs COPOTUBICHUS. [IepBbIii OMMETp Kilacca TOYHOCTH
0,5 ¢ mpenenom mu3mepenus 200 Owm; BTOpOit — Kiacca Tounoctu 1,0 ¢ mpeaenom uzmepenus 1000 OM;
Tpetnii — Kiacca TouHocTH 2,0 ¢ penenom m3mepenus 400 Om; geTBepThiit — kitacca Tounoctu 0,6/0,4 ¢
noaauanazoHamu usMepenust 50, 500, 1000 Om. VYka3aTb OMMETp, KOTOpPBIH IOKaXeT HauOOJIbIIYIO
TOYHOCTb U3MepeHus conpotusieHus 150 Om.

3. TpowmsBoxnbie equnuIs cucteMbl CU BeIpa3uTh yepe3 ocHoBHBIE CUMBOIBI LVTIQNJ

a) CxopocTb B) DnexTpuueckas MouHocTs P = U-l
6) Cuna F=m-a r) O6semHusbIi pacxon Q = SV
B-18

1. BoawsT™merp, umeronuii BepxHuil npeaen usmepenus 3 B, umeer BHyTpeHHee conportusienue Ry =400 Owm.
Omnpenennurte COMPOTUBIICHUE TOOABOYHBIX PE3UCTOPOB, KOTOPHIE HYKHO TOJKITIOYUTH K BOJIBTMETPY, YTOOBI
pacmMpuTh AMana3oH u3Mepenuit 10 15 u 75 B.

2. Tlpu MHOTOKpaTHOM H3MEpPEHUHU TeMIepaTypbl T B MPOW3BOJICTBEHHOM MTOMEIICHUH MOJTyUYEHBI 3HAYCHHS B
rpagycax Lenscus: 20,4; 20,2; 20,0; 20,5; 19,7; 20,3; 20,4; 20,1. YkaxuTe AOBEPUTEIbHbIC TPAHUIIBI
MCTHHHOTO 3HAUCHUS TEMIIEPaTyphl B OMEIICHUH ¢ BepositHocThio P=0,95 (t, =2,365).

3. TIpousBoanble enuHUIEI cucTeMbl CH BBIpa3uTh uepe3 ocHoBHBIC cUMBOIIBI LV TIQNJ

a) YckopeHue B) EmMkocts C = g/U
0) Pabora u sneprus A = F-S r) Jlunamuueckoe nasiaeHue Pa =0,5-p-V2
B-19
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1. Jns uzmepenus toka | = 0,1 — 0,5 MA Heo0X0AMMO ONIPEETUTH KJIacC TOYHOCTH MarHUTORJIEKTPUYECKOTO
MUJUIHAMIIEpMETpa C KOHEYHBIM 3HaueHueM mkaibl |, = 0,5 MA, 94TO0BI OTHOCHUTEIBHAS] TOTPEUTHOCTH
U3MepeHus Toka O He npebimana 1%.

2. Ilpusenensi 11 paBHOTOUHBIX pe3yIbTAaTOB U3MEPEHUs HanpsokeHus. Pesynbratel cnenyromue: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbrarsl pacnpeneieHbl HOPMaIbHO,
nucnepcusi HemzBecTHa. OIEHUTH JTOBEPUTEIbHBIA MHTEPBAI UCTHHHOIO 3Ha4YeHHs ajs BepostHocTu 0,95
(t,=2,228).

3. IlpomusBognsie equnuiibl cuctembl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

a) Yacrora B) Dnekrpuueckoe conpotubienne R = U/I
6) Mommuocts N = A/t r) Crarudeckoe nasienue Per =p-g-h
B-20

1. TlompaBka k mokaszanuto npubopa B cepenuHe ero mkaael C = + 1 ex. Ompenenure aOCOMIOTHYIO
HOTPEIIHOCTh U BO3MOKHBIH Kilacc TOUHOCTH ITpudopa, eciu ero mkana umeer 100 nenennii = 100 en.

2. Tlpomenensl 11 paBHOTOYHBIX U3MEpEHUI MolTHOCTH. Pesynbrarer cnenyromue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Br. Pe3ynbTaThl pacnpeneieHbl HOPMaIbHO, JUCIEPCHS
HensBecTHA. OIEHUTH JOBEPUTEINIBHBII HHTEPBAI HCTUHHOTO 3HaYeHus Juist BepostHocTa 0,99 (1,=3,169).

3. TIpowmsBoxanbie eaunuisl cucrembl CU Beipa3suTh yepe3 ocHoBHBIE cUMBOJIBI LVTIQNJ

a) KommmuecTBo anekrpudeckoro 3apsaa g = I+t B) [laBienue P = F/S
0) Dn. nanpspkenre U = A/Q r) [lnotHoCTh P = M/V
B-21

1. Mukpoamnepmetp Ha 100 MkA umeer mkany B 200 genenuii. Onpenenure 1eHy AeNEHUS U BO3MOXKHYIO
MOTPENIHOCTh B JISICHUSX IIKAJIbI, €CIIH Ha IIKane mprubopa umeeTcst 0003HaueHue kinacca TouHoctu 1,0.

2. IlpuBenens! 11 paBHOTOUHBIX Pe3yJIbTATOB U3MepEHUs HanpsbkeHus. Pesynbpratsl cegyronme: 130,2; 130,3;
130,2; 130,3; 130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 B. Pe3ynbTaThl pactupeaeneHbl HOPMaIbHO,
nucnepcuss HemsBecTHA. OLEHUTH JOBEPUTENbHBIM MHTEPBAI UCTUHHOTO 3Ha4eHUs i BepositHoctu 0,95
(t,=2,228).

3. TlpousBoanblie enuHuIlsl cuctembl CU BbIpa3uTh uepe3 ocHoBHbIe cuMBOIBI LV TIQNJ

a) CkopocThb B) DnekTpuueckas momHocTts P = Ul
0) Cuna F=m-a r) O6bemHsIl pacxonq Q = SV
B-22

1. Owmmerp umeet npeaen uzmeperust 1000 Om. OnpenenuTs, Kakoi OH JOKEH UMETh KJIACC TOYHOCTH MPHU
u3Mepenuu conpotusienus 500 Om ¢ morpemHocTso He 6onee 5%.

2. Tlpu MHOTOKpaTHOM U3MepeHHH AMHBI L momydens 3Hauenus B mM: 30,2; 30,0; 30,4; 29,7; 30,3; 29,9; 30,2.
VYKaxxute JOBEpUTEIbHbIE IPAaHUIIBI HICTUHHOTO 3HAaYEHMs JUIMHBI ¢ BeposTHOcThi0 P=0,98 (t, =3,143)

3. TlpousBoanbie enuHuilsl cucteMbl CU BbIpa3uTh uepe3 ocHoBHbIe cUMBOIBI LV TIQNJ

a) YcKopeHue B) Emxocts C = q/U
0) Pabora u sHeprus A = F-S r) [Ilunamuueckoe 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 BonbTMeTpa ¢ mpenenom usmepenus 500 B B toukax 100,200,300,400,500 B momyumnu
COOTBETCTBEHHO CIEAYIONIUE TMOKa3aHus oOpasmoBoro mpubopa: 99.4; 200,7; 301,5; 400,8; 499,95.
OrnpenenuThb KJ1acc TOYHOCTHU MOBEPSEMOT0 BOJIBTMETPA.

3. IIpousBoxansie eaunuisl cucrembl CU Beipa3zuTh yepe3 ocHoBHBIE cUMBOIBI LVTIQNJ

a) Yactora B) Diektpuucckoe conpotubienue R = U/l
0) Momaocts N = A/t r) Cratuueckoe aasienue Per =p-g-h
B-24

1. Muxpoamnepmerp Ha 100 MxKA umeet mkany B 400 nenenuii. Onpenenure mMeHy JAEICHUS U BO3MOXKHYO
MOTPEIIHOCTD B JICJICHUSX IIKAJIbI, €CIIM Ha IIKane npudopa umeeTcst 0003HaueHue Kiacca ToyHocTH 1,5.

2. Ilpm MHOTOKpAaTHOM B3BEIIMBAHUU MAacChl M mosy4eHsl 3Ha4eHus B Kr: 103; 96; 106; 102; 99; 102; 96; 100.
VKaxxute JOBEpUTEIbHbIC IPAaHUIIBI HICTHHHOTO 3HAYE€HHsI Macchl ¢ BeposTHocThio P=0,98 (1, =2,998)

3. IIpomsBoansie equnuibl cuctrembl CU Beipa3uTh yepe3 ocHoBHBIE cMBOJIBI LVTIONJ

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

0) DOn. nanpspkenune U = A/Q r) [TnotHOCTH P = M/V

B-25

1. TIpubop xmacca tounoctu 1,5 mmeer mkany 400 nenenuii. Heobxomaumo st 3TOro nmpudopa onpeaeuTh
OTHOCHUTENIbHYIO IIOTPEIIHOCTh M3MepeHHus B Havane mkanbl (mns 150 penenuit). Hackonmpko 3Ta
MOTPEUTHOCTH OOJIbINE MTOTPEITHOCTH Ha TocieqHeM — 400 neneHun mKansl npudopa?

2. Tlpomenensl 11 paBHOTOYHBIX U3MEpEHUI MolTHOCTH. Pesynbrarhl criienyromue: 130,2; 130,3; 130,2; 130,3;
130,2; 129,6; 129,8; 129,9; 130,1; 129,9; 129,3 Bt. PesynbTaThl pacupenenecHbl HOPMAJIbHO, AUCTIEPCUS
HensBecTHa. OIEHUTH JOBEPUTEINIBHBII HHTEPBAI HCTUHHOTO 3Ha4YeHus Juis BepositHocTH 0,99 (1,=3,169).

3. TpowmsBoxnbie equnuIel cucrembl CU BeIpa3zuTh yepe3 ocHoBHBIE cCUMBOIBI LVTIQNJ

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