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2 AHHOTAIIUA AMCHUITJINHBI

«METPOJOI'USA U UTHOOPMALIMOHHO-USMEPUTEJ/IBHAA
TEXHUKA»

N3y4daroTcs OCHOBHBIE MIOHATHUS U ONPEIECIICHUS METPOJIOTUN, TPUHLIUIIBI JEH-
CTBUS MH()OPMALIMOHHO-U3MEPUTEIBHBIX CUCTEM U U3MEPUTEIHHO-BBIYUCIUTEIBHBIX
CPEICTB, a TAKXKE AaHAJIOTOBBIX U IU(POBBIX CPEACTB U3MEPEHUIL; ONIPEAEIIAIOTCS MET-
POJIOTMYECKHE XapAKTEPUCTUKU CPEACTB U3MEPEHUH, TPOLIEAYPBI UX HOPMHUPOBAHHUS
U CIOCOOBI MPEJCTABICHUS PE3YIBTATOB U3MEPEHUI; U3yUarOTCsl METOJIbI U CIIOCO-
Obl U3MEPEHUI PIEKTPUUYECKUX, HEIJIEKTPUUECKUX U MATHUTHBIX BEJIUYMH; OOLIUE

CBEJICHUA O CTaHJApTU3aLUU, CepTU(UKAIIMU U 00EeCTIEUCHUH KauyeCTBa.
SUBJECT SUMMARY

«METROLOGY»

Study the basic concepts and definitions of metrology, the work principles of
operation of information-measuring systems and measuring and computing tools as
well as analog and digital measuring instruments; determine measuring instruments
metrological characteristics and their valuation methods and presentation of measur-
ing results; study the methods and techniques for measuring electrical, non-electrical

and magnetic quantities; the basic information about standardiza-tion, certification

and quality.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. [lenpro u3y4eHUs: JUCHUILIUHBI SIBISETCS U3yUYeHHE OCHOB METPOJIOTUH U METPO-
JIOTUYECKOTO 00€CIeYeHNs] U3MEPUTEIIHHOTO IKCIIEPUMEHTA, MPUHITUIIOB JCUCTBUS
COBPEMEHHBIX CPEJICTB UBMEPEHUN TaKUX KaK MH()OPMAIIMOHHO-U3MEPUTEIIHHBIE CH-
CTEMBbI U UX y3JIbl (AHAJIOTOBBIE U ITU(PPOBBIE), U3MEPUTEIIBHO-BBIYUCITUTEILHbIE CPE/I-
CTBa, a TaK)Ke MPUOOPETEHNE HABBIKOB MPUMEHEHHUS METOJIOB M3MEPECHUS (r3UIe-
CKHMX BEJIMYUH, METOJOB OIIEHKH MOTPEIIHOCTEN PE3YIBTATOB H3MEPEHUIA.

[Ipu u3ydeHUn AUCHUILIIMHBI Y 00ydaronuxcsi GOpMUPYIOTCS OCHOBOIIOJIATAIOIINE
TEOPETHUUECKUE 3HAHUSI B 00JACTH METPOJIOTUU U U3MEPUTEIbHON TEXHUKH, a TaK-
)K€ MPAKTUYECKUE HABBIKM IPAMOTHOTO OLICHUBAHMS PE3YJbTATOB M MOTPEITHOCTEH
U3MEPEHUN U YMEHHUSI 000CHOBAHHOTO BBIOOpA METOJIa U CPEJCTB U3MEPEHUMN pas-
JUYHBIX (PU3MYECKUX BEJIMYUH MPU pabOTe HA MPOMBIIIJICHHBIX MPEANPUITUAX U B

HAay4YHO-HCCJICIOBATCIIbCKUX YUPCIKACHUAX.

2. 3agaueid n3y4yeHus QUCUUIUIAHBI SBIISETCS:

-opMUpOBaHUE HABBIKOB MIPOBEICHUS U3MEPUTEIBHOTO AKCIIEPUMEHTA
-popMUpOBaHKE HABBIKOB pabOTHI CO CPEACTBAMHU M3MEPEHUN PA3IUYHBIX PU3HUe-
CKHMX BEJIMYHUH (B TOM 4HClie HUHPOPMALMOHHO-U3MEPUTEIBHON TEXHUKOMN) NSl TIO-
Jy4€HHUsI 000OCHOBAHHBIX MPAKTUUYECKUX PE3YJIbTATOB

-3HAKOMCTBO U IOJIyYEHUE MPAKTUYECKOTO OIbITA COCTABIEHUS I'PAMOTHON TEXHU-

YEeCKOM TOKYMEHTAIUU Ha Pa3pabOTKy U BHEPEHHUE CPEICTB U3MEPEHU.

3. 3yueHne QUCHMIUTMHBI 00€CIIeunBacT MPUOOPETEHNE 3HAHWM 00 OCHOBHBIX TIO-
HATHSX METPOJIOTHH, MIPUHITAIIAX JEHUCTBUS U METPOJOTHUCCKUX XapaKTePUCTHKAX
OCHOBHBIX BHIOB COBPEMEHHBIX CPEJICTB U3MEPEHUI; OCHOBHBIX CIIOC00aX H3Mepe-
HU HanboJIee 4acTo n3MepseMbIX (PU3NIECKUX BETNYNH; CTAaHIAPTHOW TEPMHHOJIO-

T'nu



4. CTyneHTsl IPUOOPETAIOT YMEHHUSL:
-TPaMOTHO BBINIOJIHATH IPOCTON U3MEPUTENBHBINA SKCIIEPUMEHT
-BBIOMPATH CIIOCOOBI U CPEICTBA U3MEPEHUI

-OLICHUBATH PE3YJIbTaThl U MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN.

5. Tlo uroram u3yudeHus AUCLUUIUIUHBI Y CTYIEHTOB (DOPMUPYIOTCS MPaKTUUYECKUE
YMEHMsI 1 HaBBIKU MCIOJIb30BaHUs MH()OPMALIUY O TEHACHLUIX Pa3BUTHS METPOJIO-
TUH, 0 TOCYJapCTBEHHOM cucTeMe 00ecreueHus €IMHCTBA U3MEPEHUM U TPUMEHEHUS
3TUX 3HAHUU JUJIS CO3IaHUS BBICOKOTEXHOJIOTUYHBIX COBPEMEHHBIX YCTPOMCTB JJIEK-

TPOTCXHHUKH U SHCPIrCTUKU

3.2 Mecrto nucuumiinebl B cTpykrype OITOII

JlucuuminHa n3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX JTUCITUILIMH Y4eOHOTO TIJIaHa:
1. «Teopust BEpOATHOCTEN U MaTeMaTUIECKasi CTATUCTUKA

2. «Pu3uka»

U 00ecreurBaeT U3yUYCHUE MOCIEAYIONINX TUCIUIUINH:

1. «CynoBble aBTOMaTu3UupPOBAHHBIE IPUBOIBDY

2. «CYI[OBBIG QJIICKTPOOHECPICTUICCKHUC CUCTCMBI»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
YK-1 Crnioco0eH oCyIIEeCTBISATh OUCK, KpUTUYECKUI aHaJIN3 U CUHTE3 HH(pOpMa-

ouu, IPpUMCHATH CUCTEMHBIH nmoaxon 4 pCuICHUA IMOCTAaBJICHHBIX 3a1a4

VK-1.1 Buvinonnsem nouck neobxooumoii ungopmayuu, eé Kpumu4ecKuil aHaiu3 u
0000w aem pe3yrbmamsl AHAAU3A 01 peuleHusi NOCMABLeHHOU 3a0ayu

[1K-2 Cnoco0eH MpUHUMATh Y4acTHE B IPOSKTHPOBAHUU 0OBEKTOB MpodeccHo-
HaJIbHOM JICATEIbHOCTH B COOTBETCTBHH C TEXHUUECKUM 33aHUEM ¥ HOpMa-
TUBHO-TEXHUYECKOH JOKyMeHTaluel, coomonas pa3inuHble TEXHUYECKUE
U 3KOJIOTHYECKUE TPeOOBaHUS

1IK-2.2 Ymeem, yuumvieas mexnuueckoe 3aoanue, oyenums paiudnsvle mexHuye-
cKue mpebosanus, npedvasisemvie K NpeKmupyemvim 0obekmam npogec-
CUOHAILHOU 0esImeNbHOCU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,

n/n au a4 au a4

1 BBenenne 1 1

2 | CoBpeMeHHast METPOJIOTHUS U €€ OCHOBHBIE MIOHATHS U OITpe- 2 2 2
JeJIeHUs

3 | U3mepenne pU3HUECKUX BETUYHH IEKTPUICCKUMU METO- 2 2 3
JaMu

4 | IlorpemHOCTH U3MEpEHUN 2 2 2

5 | O6paboTka 1 MpeACTaBICHUE PE3YJIETATOB U3MEPCHHUS 4 2 4

6 | OGmue cBeIeHHsI O CPENICTBAX U3MEPEHUS 2 2 2

7 | Metponoruyeckue xapakrepuctuku (MX) cpeactB usmMe- 2 2 2
peHus

8 | M3mepuTenbHbIC TpeoOpa3oBaTeIn 4 2 6

9 | AHasoroBbIe U3MEPUTENILHBIE IPUOOPHI 3 2 4

10 | DnexTpoHHBIE TPUOOPHI 3 2 4

11 | DnexTpoHHBIN ocumiorpad 3 2 3

12 | HudpoBsie u3MepUTEIHHBIE TPHOOPHI 2 2 2

13 | UndopmManimoHHO-U3MEPUTENEHBIE CHCTEMBI 2 3 2

14 | 3mepurenbHO-BBIYMCIUTEIbHBIE CPEACTBA 4 3 4

15 | U3mepeHnst aMIUIMTyJHBIX ¥ BPEMEHHBIX [TapaMeTPOB JIEK- 2 2 2
TPUUECKUX CUTHAJIOB

16 | M3mepenus mapamerpos snekTpuueckux ueneit (R, C, L, 4 2 6
M)

17 | I3MepeHust MOIIHOCTH, SHEPTUHU U KOJIMUECTBA SJICKTpHUYE- 2 2 2
CTBa

18 | MeToasl U cpecTBa U3MEPEHHS] MATHUTHBIX BEJIMYUH 2 0 2

19 | OcHOBBI cTaHIAPTU3ALUN 2 0 2

20 | HapexxHOCTh U KaueCTBO IPOAYKLUU B PHIHOYHOM 3KOHO- 2 1 2
MUKE

21 | 3akmoueHue 1 1
Hroro, au 51 34 1 58
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0EMKOCTh OCBOCHHSI, a4/3¢ 144/4




4.1.2 Copepxanue

Ne
n/n

HauMeHnoBaHnue TeMbl
JTUCHHAILINHEI

Conepxanue

1

Bsenenue

PaccmarpuBaroTcsi OCHOBHBIE BOIIPOCHI Kypca, ONpeaes-
€TCsI MOPSIIOK €r0 U3YUEHMUSI

COBpeMeHHaﬂ MCTPOJIOTHA U €€
OCHOBHBIC ITOHATHUA U OIIPCACIIC-
HUA

[IpuBonATCS OCHOBHBIE pa3Aeiibl METPOJIOTHH, JAETCS
ONpEJeICHNEe €IUHCTBAa M3MepeHui. PaccMarpuBarorcs
OCHOBHBIE TIOHSITHS U ONIPEIEIICHNUS ONPEACIIEHUs CPEJICTB
1 METOAO0B U3MEPEHUM.

W3mepenne ¢uznyeckux BeH-
YUH IEKTPUUECKUMU METOJIaMU

[TpuBoautcs kinaccupukanus U3MepeHui (MpsIMbIX, KOC-
BEHHBIX, COBOKYITHBIX, COBMECTHBIX). M3yuatorcs xapax-
TEPUCTHKN OOBEKTOB U3MEPEHUN U XapaKTEePUCTUKH CHT-
HaJIOB, BO3/ICHCTBYIOIIUX Ha HUX.

[TorpemnocT u3mepeHuit

PaccmarpuBaroTcst BUIbI MOTPEMIHOCTEN: OTHOCUTENbHAS,
a0COJIOTHAS ¥ IPUBEICHHAS; ©X HOPMUPOBAHUE.

OO6paboTka u IpeICTaBIeHUE pe-
3yJITaTOB U3MEPCHUS

N3yuaetcs npuMeHeHHe KJ1acca TOYHOCTH [T OLEHKH OC-
HOBHOM MOTPELIHOCTH

pe3ynbTaToB M3MepeHuil. PaccmarpuBaroTcs: oleHka Io-
IpEIIHOCTEH KOCBEHHBIX M3MEpPEHHH, 00paboTKa pe3yib-
TaTOB NPSIMBIX MHOTOKPATHBIX U3MEPEHM, 00paboTKa pe-
3yJbTaTOB KOCBEHHBIX MHOTOKPATHBIX U3MEPEHUI, OLICHKA
HEOIPEAEICHHOCTH U3MEPEHU.

OO0mme CBeACHHS O CPEICTBax
HU3MEpPEHUs

PaccmarpuBaeTcs uaMepeHue, Kak npouecc npeoopaszona-
HUSI CUTHAJIOB M3MepUTeNbHOW nHpopmanuu. UHpopma-
LIMOHHBINA aCIEKT U3MEPEHUN. BBl N3MEpPUTENBHBIX IIpe-
obpazoBanuil. CTpyKTYpHBIE CXEMbI CPEICTB U3MEPEHH.
Knaccudukanust cpencts m3mMepeHuidl. Mepbl, UX BHIIBL
W3mepurtensHble mpeoOpa3oBaTeu, UX BUIbl. DIEKTPOU3-
MepUTeIbHbIE TPUOOPHI, X BUJBL. VI3MepuTenbHbIE WH-
(opMalLlMOHHBIE CUCTEMBI, UX BH/IBL.

Mertponorndeckue XapakTepH-
ctuku (MX) cpencTB u3smMepeHus

Paccmarpusarorcss HopmupoBanue MX cpelncts usMepe-
Hui, rpynnsl MX. MX, npenHa3sHaueHHbIE Ul ONpene-
JIEHHs pe3yJibTara u3Mepenuil. HopmupoBanue 0CHOBHOM
IIOTPENIHOCTH CPeACTB n3MepeHnil. HopmupoBanne uys-
CTBUTEIBHOCTH

CPEICTB U3MEPEHMI K BHEUIHUM ycioBusaM. Hopmuposa-
HUE BIMSHUA CPEICTBA U3MEPEHUS HA U3MEPSAEMYIO BEJIU-
yuny. Jlunamuueckne MX cpelicTB U3MEPEHUN, UX HOP-
MHUPOBAaHUE.

Nsmepurensubie mpeobpaszoBa-
TSN

PaccmarpuBarotcst pa3inyHbIe THITBI U3MEPUTETBHBIX Tpe-
oOpasoBarenei A1 U3MEPEHUS AIEKTPUUECKUX U HedJIeK-
TPUYECKHUX BEJIMYMH, B TOM YHCJIE U C YHUPUIIUPOBAHHBIM
BBIXOJTHBIM CUTHAJIOM.

AHaJIOroBbIE
npudOpPHI

N3MCPUTCIILHLIC

PaccmarpuBaroTcst pa3iauuHble BUbl AHAJIOTOBBIX CPEZCTB
M3MEPEHH, B YaCTHOCTH JJIEKTPOMEXaHUYECKHE MPHOO-
PBL, AIEKTPOHHbIE MPUOOPBI; 0COOEHHOCTH MX MpPUMEHE-
HUS

10

DNeKTpOHHBIE TPUOOPHI

PaccmarpuBaroTcss CTPYKTYpHBIE CXEMBI 3JIEKTPOHHBIX
npuOOPOB U UX MMPUMEHEHHE

8




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUILIHHBI
11 | DnexrpoHHbIN ocumorpad PaccmarpuBarorcst yCTpONCTBO U IPUMEHEHUE DIIEKTPOH-
HOTO ocumiorpada: odue cBeieHust 00 AMEKTPOHHOIY-
YeBBIX OCIIIIUIOTpadax; MPUHIIMII JEHCTBUS U yCTPOHCTBO
AJIEKTPOHHOITYYEBbIX OCHMIUIOrpad)oB; METPOJIOTUUECKUE
XapaKTEPUCTUKU OCLMILIOrpadoB; NMPUMEHEHHUE IS U3-
MEPEHHS aMIIUTYJHOBPEMEHHBIX IIAPaMETPOB CUTHAJIOB;
IIPUMEHEHHE OCLILIOrpadoB A U3MEPEHUS YacTOThI U
(a3oBoro caBura.
12 | Ludpossie u3MepuTenbHble | PaccmarpuBaroTcsl paziauyHble BUABI HU(GPOBBIX MPUOO-
puOopbI POB; MeTobl MpeoOpa3oBaHUs aHAJIOIOBOW BEIMYUHBI B
JTUCKPETHYIO M HEKOTOPbIE BH/IbI AaHAJIOTOBBIX ITPeodpa3o-
BaTeen
13 | UndopmanimoHHO-U3MEPUTENb- | AHAIU3UPYIOTCS NPUHIMIIBI TMOCTPOSHHUSI COBPEMEHHBIX
HBIE CUCTEMBI MH(POPMAITMOHHO-U3MEPUTEIBHBIX CUCTEM M HX Pa3HO-
BUJTHOCTH.
14 | I3MepuTEIIbHO-BBIYUCINTEINb- PaccmarpuBaeTcss IpUHIMI TOCTPOEHUS U UX HUCIIOJIB30-
HBIE CPEICTBA BaHUE JJIs IPOBEIECHUS U3MEPUTEIBHOIO SKCIIEPUMEHTA
15 | U3mepenus aMIUIMTYHbIX | M3yuarorcs cpenctBa M3MepeHUs (Kak aHAJIOrOBBIE TaK
U BpPEMEHHBIX  MapaMeTpoB | U LU(POBBIE) MO3BONIAIOIINE U3MEPUTh AMIUIUTYIHBIE U
AIIEKTPUYECKUX CUTHAJIOB BpPEMEHHbIE TapaMeTPhI JEKTPUUECKUX CUTHAJIOB
16 | I3mepenuss mapameTpoB 2nek- | PaccMarpuBaroTcs oquHapHBIE MOCTBI TOCTOSIHHOTO TOKA,
tpuueckux ueneit (R, C, L, M) MOCTBI IEPEMEHHOT0 TOKa. [IpuBOAsATCS yClnoBHs UX paB-
HOBECHS ¥ IPUMEPHI pabOTHI ¢ HUMH.
17 | VI3mepeHus: MOLTHOCTH, S3HEPTUuH | PaccMarpuBaroTcst BATTMETPBI U CYETUUKH PA3INYHBIX TH-
Y KOJIMYECTBA DIICKTPUUYECTBA TIOB
18 | Merons! u cpencrBa usMepeHus | M3yuyaroTcss MarHUTHBIE BEJIMUUHBI U €IMHULIBI U3 U3MEpPE-
MarHMTHBIX BEJIMYUH Hus. Jlenaercs ynop Ha 0OCOOEHHOCTSIX PUMEHEHUS Me-
TOJIOB U3MEPEHUS IOCTOSIHHBIX, IEPEMEHHBIX U UMITYJIbC-
HBIX MarHUTHBIX MOJIEH
19 | OcHOBBI cTaHAAPTU3ALUU ITonquepknBaeTcst BAXKHOCTbD MCIIOJIB30BAaHUS CTaHAAPTH3a-
LMY IIPY CO3AAHUH CII0XKHBIX U3MEPUTENIBHBIX cucTeM. [a-
I0TCSl PEKOMEHJIALMU 110 HCIOJIb30BAaHUI COBPEMEHHBIX
CTaHapTOB
20 | Hagexunocte u kadecTBO mpo- | [lokaswiBaeTcs CBSI3b MEXKAY KaueCTBOM M HAJEHKHOCTHIO
OYKLIMH B PBIHOYHOW DKOHOMHUKE | mpoayKuuu. IIpuBonsATCs OCHOBHBIE MapaMETPhl U KOJIU-
YECTBEHHbIE XapaKTEPUCTUKU IPUMEHSIEMbIE B TEOPUU Ha-
JEKHOCTH U Ka4eCTBa.
21 | 3akmroueHue ITonBonsTcs wmrtoru kKypca. OOoOLIatOTCS MOTYy4YEHHbIE
3HAHUS; JIEJIAeTCs YIOp Ha UX B3aUMOCBS3b.
4.2 TIlepeyennb J1aGOpPATOPHBIX PadoOT
HaumeHnoBaHue 1a060paTopHOii padoThI KouinuecTBo ayn. yacos
1. HccrnenoBaHue OCHOBHBIX METPOJIOTMYECKUX XAPAKTEPUCTUK

AIIEKTPOMEXaHNYECKUX U3MEPUTENBHBIX IPUOOPOB 3

2. DIeKTpOHHBIE BOJBTMETPBI AMIUIMTYIHOTO, ACHCTBYIOILIETO M

Cp€aAHCTO 3HAYCHUA




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

3. Bpems-uMnynscHbIN TUGPOBOI BOIETMETP

4

4. OcoOeHHOCTH MPUMEHEHHUS JIEKTPOHHO-TY4EeBOT0 ocIuorpada
C DJIEKTPOCTATHYECKUM YIIPABICHUEM JIyYEM

5. O6paboTka pe3ynbTaToB MPSAMBIX U KOCBEHHBIX U3MEPEHUN

6. Onpenenenue GopMbI U3MEPSIEMBIX CUTHAJIOB

7. I/ISMepeHI/Ie mapaMeTpPOB CUT'HAJIOB B 3JICKTPOHHBIX CXCMaAX

8. I3mepeHne napaMeTpoB AIEKTPUUECKUX LEenei

9. U3mepenue 4acToTsl, neprozaa u ¢asbl

W W W W Wk

10. V3MepeHue HEINNEKTPUUYECKUX BEIWYMH PA3TUYHBIMU BUJAAMHU
U3MEPUTENBHBIX MTpeoOpa3oBaTeneit

Hrtoro

34

4.3

4.4

4.5

4.6

4.7

4.8

IlepeyeHb NpaKTHYECKUX 3aHATHH

[IpakTrueckue 3aHATHS HE PENYCMOTPEHBL.

KypcoBoe npoekTupoBanue

KypcoBas pabota (IIpoeKT) He IPe1yCMOTPEHBI.

Pedepar

Pedepar He mpegycmoTpeH.

I/IHIII/IBI/IIIya.]IbHoe AOMaIIIHEE 3aJaHUE

NunuBryanpsHOE TOMANIHEE 3aJaHUE HE TTPEAYCMOTPEHO.

Hoxman

Jlokiian HE PETyCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.

10




4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUUILIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMoOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBanue BpeMEHU U1 U3YUECHUS JUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuoa 00y4YeHusl, peycMaTpuBasi MPU ATOM PETYISIPHOE TOBTOPEHUE MPOUICHHO-
ro matepuana. O0y4aromumMmcs, B paMKax BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJISPHO JIOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4eHUS pe-
KOMEHIOBAHHOM JIUTEPaTYyPHI IIEE€CO00Pa3HO COCTABUTh KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHUS Pa3/IeioB yUeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUS
U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue mpeanonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBUE MEX Y IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAeTCs, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIlIEHUE, KOTOPOE
OH MOJKET MpeAnrcarb KOHCYJbTUPYEMOMY, JTHMO0 OH BIIAJIEET CIIOcOOaMu JesTeb-

HOCTH, KOTOPbIE YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabota ¢ JIeKIMOHHBIM MaTepuaoM, ¢ yueOHOH JTuTeparypoit 4
Omneperxaromias camocTosiTeNbHast padora (M3yuyeHHe HOBOTO Mare-

puaia 10 ero U3J10KEeHUS Ha 3aHATUSIX) 4
CaMocCTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCLUILINHBI 3
BrinonHenune JoMaHuX 3aJaHUM, JOMAIIHUX KOHTPOJBHBIX padoT 0
[ToaroroBka k J1abopaTopHbIM padoTaMm, K MPaKTHUYECKUM M CEeMHU-

HapCKUM 3aHATHIM 2
IToaroToBka K KOHTPOJIBHBIM pab0TaM, KOJUIOKBUYMaM 2
Beinonnenue pacueTHo-rpaduueckux padot 0
BeinosnHeHne KypcoBoro nmpoeKTa Uin KypcoBoil paboTsl 0
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Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[Touck, u3ydyeHue U npe3eHTanus nHPOpMaLUH 10 3aJaHHOM Mpo-

O1eMe, aHaIM3 HAyYHBIX ITyONIHKAIUi 110 3aJaHHOI Teme 4
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TeMe, BHIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MojeJiell, Ha OCHOBE COOPAHHBIX JaHHbIX 4
[ToaroroBka k 3a4ety, AU GepeHInPOBAHHOMY 3aUeTy, FK3aMEHY 35
HUTOI'O CPC 58
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo

IK3. B
ouno.1.

OcHoBHas auTeparypa

1 Mertponorus, ctanaaptuzanus u cepruduxanus [Texer] : yue6. muig Byzos no | 1489
HarpaBieHuio noarotT. “TIpubopocrpoenue”, "Onrotexnuka” / [b.51. ABnees
[1 np.]] ; mox pen. B.B. Anekceesa, 2007. -379 c.

2 MeTtponorus, craggaptuszanus u ceprudukanus [Tekcr] : meron. ykazanus | 1108
K 11a6. pabortam / Cankt-IleTepOyprckuii rocy1apcTBeHHBIHN 3JEKTPOTEXHUYE-
ckuii yHuBepcutet uM. B.W. Ynesnosa (JIlenuna) JIDTHU”, 2008. -63 c.

JlononHUTENIbHAS TUTEeparypa

1 Amnainorossle 31eKTpousMeputenbable mpubopsl [Tekcr] : yue6. mocobue ams 49
BY30B 10 cnieninaibHoCcT “UH(popM.-u3meput. rexuuka” / E.I'. butmapn [u np.],
1991. -414 c.

5.2 Tlepedensn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH « UH-

TEPHET», UCIIOJb3YEMbLIX IIPHU OCBOCHUM NUCHHUITJIMHDBI

Ne n/n DJIeKTPOHHBII agpec

1 Mertponorus u uHGOpMaMOHHO-U3MepUTeNbHas TexHuka /I1nardopma onnaiin-ooyue-
Hus CIIGIDTY ”JIDTU https://open.etu.ru/courses/course v1:kafedra infizmeritelnyh s
istem i tehnologiy+tMETROLOGY+fall 2021/course/

2 DnexkTpoHHOE yueOHoe mocodue “MeTposorusi, cTangapTusamus u cepruduxarus http:
//bourabai.ru/metrology/

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11298
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnst nucuumiiuabl «MeTponorus U uHOOpMaIMOHHO-U3MEPUTENbHAS TEXHU-

Ka» IPe1yCMOTPEHBI cleAyrone GopMbl TPOMEKYTOUHOM aTTecTaluu: SK3aMeH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

K sKk3aMeHy A0MmyCKaroTCs CTYyAEHTHI BHITOJIHUBILINE BCe 1a0OpaTOpHbIE pado-

ThI, IIOATOTOBUBIINEC OTUCT U 3allIUTUBIIUC UX.

6.2 OueHouyHbIe MATEPHUAJIBI JJIS IPOBEACHUS TEKYIEero KOHTPOJISA U NPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

Bomnpocsl Kk 3xk3aMeny

Ne ni/m Onucanue

1 [Ipenmer u 3anaun Kypca Metposnorusi, CTaHIapTU3aLUs U CepTUPUKALUS.

2 DNEKTPOHHBIE BOJIETMETPBI IEPEMEHHOTO TOKA

3 O6miee npencrasinenue o0 u3mepeHusx. [lorstue 06 n3mMepeHnn GU3NUESCKON BEITMYHN-
Hbl. CTpyKTypHas cxema IIpoLecca U3MEPEHHU.

4 IToHsATHE O AETEKTOPAX B JIEKTPOHHBIX BOJIBTMETpax. BiusHue Gopmbl KpruBoii n3mepsi-
€MOro HalpsDKEHUS Ha OKa3aHus npuoopa.

5 Knaccugukanus norpenHocten

6 DNeKTPOHHBI KOMOMHUPOBAHHBIN BOJIBTMETP

7 Knaccudukanus n3mepenuit

8 Marauro3aeKTpuyecKue U3MEpPHUTEIbHbIE MEXaHU3Mbl C MEXaHHMYECKHM IPOTHUBOJIEH-
CTBYIOLLIUM MOMEHTOM

9 DNEeKTPOIMHAMUYECKUE BATTMETPbI

10 DNEKTPOHHBIE BOJIBTMETPBI TOCTOSIHHOTO TOKa

11 Knaccuduxarnus cpencts uaMepeHui

12 [ToHsiTHE O CHHXPOHM3AIMHU. AMIUIUTYa CHHXPOHU3aLlUK U 4acTOTa

13 Knaccudukanuys MeTo1oB usMepeHui

14 [Tonstue o pazseprke. HenmpepriBHas 1 kK ayIas pa3BepTKU

15 HyneBoii MeTox Ha npuMepe NOTEHIMOMETPA MIOCTOSTHHOTO TOKa

16 [lorpemHocT cucTeMaTHuecKe U citydaiinple. OnucaHue ciy4aiHbIX MOIPEIIHOCTEN.
[lonsTHE NOBEPUTENBHOIO HHTEPBAJIA IOIPELIHOCTH.

17 Hynesoit meToq Ha mpuMepe MOCTa IOCTOSIHHOTO TOKA. PaBHOBECHBIE MOCTBI.

18 Wnen cyMmMHpoOBaHUs OTPEIIHOCTEM.

19 [ToTeHIIMOMETPBI TEPEMEHHOTO TOKA

20 BpemsaumnynbCHBIN BOIBTMETP

21 JuddepeHunanbHbI METOI U3MEPEHUS Ha TIpUMepax.

22 HepaBHOBeCcHBIE MOCTBI. DIIEKTPOHHBIN MIJITTHOMMETP

23 CTpyKTypHBIE CXEMBI CPEACTB U3MEPEHUH KOMIIEHCALIMOHHOTO ITPeoOpa3oBaHusl ¢ acTa-
TUYECKON XapaKTEPUCTUKON

24 CTpyKTypHBIE CXEMBI CPEACTB U3MEPEHUI C aBTOMATUYECKON KOPPEKLIMEN TOTPEIIHOCTH

25 DIEeKTPOHHBI KOMOMHUPOBAHHBIN BOJIBTMET]
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dopma duseTa
MuHuCcTEpCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu
®T'AOY BO «Cankr-IletepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTW» umenu B.W. Yabsnosa (JlennHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hucunrmuimaa MeTposorus 1 HH(GOPMANUOHHO-U3MEPUTEIbHAS TEXHUKA

DDA
1. BpeMsuMyJibCHBIA BOJIBTMETP

2. HepaBHOBeCHBIe MOCTHI. 9JI€KTpOHHBIﬁ MUIINIMOMMCTP

YTBEPXIAIO

MO 3apenyromiero kadeapoi IL.T. Koposie

Bech KOMIUIEKT KOHTPOJIHbHO-U3MEPHUTENBHBIX MAaTEPHUAIIOB JIJIsl IPOBEPKHU cPop-

MHUPOBAaHHOCTH KOMIIETCHIIMH (MHAMKATOpa KOMIIETCHIIMHM) Pa3MEIIEH B 3aKPBHITON

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Henensn TeMbI 3aHATHIH

Bua konTposas

CucreMa OCHOBHBIX MOHATUI U ONpeIeICHUI
OOBEKTHI U3BMEPECHUI U CUTHAJIBI
OO01mme cBeICHUS O CPEJICTBAX U3MEPCHUI

Otuer o 1ab. pabote

CTpyKTypHBIE CXEMBI CPENICTB U3MEPEHUN
JIMHaMUYECKUM PEXUM CPEICTB U3MEPEHUM
OO6u1re cBeeHUs 00 HNEKTPUIECKUX U3MEPEHUAX
[TorpemHoCTH U3MEPEHUI

Oruer o 1a0. pabore

AHaJIOTOBBIE CPEACTBA U3MEPEHUI
[{udpoBbie U3MepUTENIbHBIE TPUOOPHI
N3MepuTenbHO-BEIYUCIUTENBHBIE CPEICTBA

[CNIEN| NN |||~

O

OJIEMEHTHI IIAHUPOBAHUA U3MCPUTCIIbHOI'O SKCIICPUMCHTA

Otuer o 1ab. pabote

p—
S

YCCKHUX CUTHAJIOB

[S—
[S—

—_
[\

N3mepeHne aMIUIMTYIHBIX 1 BPEMEHHBIX [IapaMETPOB JIEKTPH-

N3mepenue napamerpos anexTpudeckux ueneit (R, C, L, M)
I/I3MepeHI/Ie MOIIHOCTH, SOHCPIruHu U KOJMYCCTBA JJICKTPHUICCTBA

Otyet no 1ab. pabote

—
(98]

p—
AN

p—
W

SHGKTpI/I‘-IeCKI/Ie HU3MCPCHUA HEIJICKTPUICCKUX BCIIMYUH

Metons! u CpeACTBA USMCPCHHA MAlrHUTHBIX BCIIMYCH

Otuer 1o 1a0. pabore

p—
(o)}

OCHOBBI CTaHIAPTU3ALIUN
OCHOBBI cepTHUPHUKALUT

p—
~J

Hane:xXxHOCTh M Ka4eCTBO MPOAYKIMHU B PhIHOYHOM SKOHOMHKE

Oruer o 1a0. pabore

6.4 Meroanka TeKymero KOHTpoJs

Ha JICKIIMOHHBIX 3aHATHUAX

Tekymuii KOHTPOJIb BKIIOYAET B ce0s1 KOHTPOIIb NocemiaeMocTu (He meHee 80

% 3aHsTHIT), IO pe3yabTaTaM KOTOPOI'0 CTYJEHT MOJIy4YaeT IOMYyCK Ha 3K3aMeH.

Ha JIA00PATOPHBIX 3AHATHAX

HOpSIIIOK BBITIOJIHCHU A J'Ia60paTOpHBIX pa60T, IIOATOTOBKH OTUYCTOB U UX 3alllH-

ThI.

B npornecce oOyuennst mo nucuuruinae « MeTposIoTus» CTYACHT O0si3aH BBI-

noHUTE 10 maboparopHbix padoT. [1ox BeImoTHEHHEM Tab0paTOPHBIX PadOT Moapa-

3yMeBaeTcs MOAr0TOBKA K paboTe, MPOBEIEHUE YKCIIEPUMEHTAIIbHBIX UCCIIC0OBAHUH,

MOJIFOTOBKA OTYETA M €r0 3all[MTa Ha KOJUTOKBUYME. BhlnoiHeHne 1ab0opaTopHbIX pa-

00T CTyICHTaMH OCYIIECTBIISIETCA 8 OpuUeadax 00 3 uenosex, Npu dMomM Kaxtcoblll U3
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HUX nuuiem omuem camocmosmenbHo B COOTBETCTBUM ¢ npuHIThiMU B CIIOI'OTY
npaBuiaMu opopmiieHus cTyaeHYeckuX paboT. OtueT oopmIIsIeTCs MOCIe BBINOI-
HEHHS SKCIIEPUMEHTAIbHBIX MCCIECIOBAHUN U MPEACTABISAETCS MPENOAABATEI0 Ha
npoBepky. [locie nmpoBepku oTdeT MO0 Bo3BpamaeTcs (MpU HATMYUHA 3aMEUYAHH )

Ha 10paboTKYy, 1100 MOAMUCHIBAETCA K 3aIIUTE.
CucreMa olieHMBaHHS 1a00PaTOPHBIX PadOT

JlaGopaTopHbie pabOThI 3alTUIIAIOTCS CTYACHTAMU WHIWBHUAYyaIbHO. Kaxbrii
CTYACHT IOJTy9aeT BOIPOC IO TEOPETUUSCKON YaCTH, WU 10 MPOIEAYPE MPOBEACHUS
AKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM, WM TI0 MOCIENYIoNIei 00paboTKe pe3ynbra-
TOB, TIOCJI€ YETO eMy MPEAOCTaBISAETCS BpeMs JJIs MOATOTOBKY oTBeTa. [Ipu 06cyx-
JIEHWY OTBETAa MPEToaBaTeib MOXKET 3a7]aTh HECKOJIBKO YTOUHSIONINX BOMIPOCOB. B
ciIydae eclid CTYJIEHT IEMOHCTPHPYET JOCTaTOYHOE 3HAHKE BOIIpoca, paboTa cuuTa-

€TCS 3AlUIIICHHOM.

Ha 3anmure nabopaTtopHoii paboThl CTYIEHT JI0JKEH MOKa3aTh: TOHUMAaHUE Me-
TOJIMKHU WCCIICIOBAHUS U 3HAHUE 0COOCHHOCTEH €€ MPUMEHEHUSs, TOHUMAaHUE U yMe-
HUE 00BSICHATH 0COOCHHOCTH MTPUMEHSIEMBIX METOZOB, BOBMOXKHBIE 00JIACTH MX TIPH-
MEHEHUS U T.Jl., yMEHHUE 1aBaTh KAU€CTBEHHYIO U KOJIMYECTBEHHYIO OLICHKY MTOJTy4Y€H-
HBIX DKCIIEPUMEHTAJIBHBIX PE3YJIbTaTOB M MPOTHO3UPOBATH PEAKIIMH UCCIIEIYyEMOTO
00BbEKTa Ha pa3TMYHBIC BO3JACHCTBUS, HABBIKM U YMEHUSI, TPUOOPETEHHBIC TIPH BBI-
MOJIHEHUHU JTabopaTopHOM paboThl. Ecii mpuBeeHHbIE BBIIIE TPEOOBAHUS BBITIOJN-
HSIOTCA 3a Ja0OpaTopHYI0 paboTy CTABUTCA ~3a4TE€HO’’, B IPOTUBHOM ClIyyae - ~HE

3a4TEHO .
[IpuMepbl KOHTPOJIBHBIX BOIIPOCOB NMPUBENIEHBI B 1. 6.2.

Texyuuii KOHTPOJIb BKIIIOYAET B ¢€0s BBIIIOJIHEHUE, C/lauy B CPOK OTYETOB U
UX 3alIUTY 110 BCEM JIaDOpaTOPHBIM paboTam, 1o pe3yiabTaTraM KOTOPOM CTYAEHT MO-

JydacT OOITYCK Ha 3K3aMCH.

CaMOCTOSATEeIbHOI padoThI CTYI€HTOB
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KoHTposabp caMocTOsTENbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-

OHHBIX U Ha60paTOpHBIX 3aHATHAX CTYACHTOB 11O MCTOAUKAM, OITMCAHHBIM BBIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
KOMITBIOTED WJIM HOYTOYK,
JI0CKa, IPOCKTOP

1) Windows
XP wu BhITIE; 2)
Microsoft Office
2007 u BbIIIE

JlaGopatopusie pabo-
ThI

JlaGopatopust

KommdecTBo MOCamOYHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO MPENoIaBaTes, 10C-
ka. JlabopaTopHbie CTEHIBI
c METPOJIOTUYECKUMU
npubopamu.

CamocrosiTenbHas pa-
6ora

ITomemenne mnaa ca-
MOCTOSATENBHON pabo-
Ta

OcHallieHO KOMIBIOTEPHOM
TEXHHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K ceTu «MH-
TEpHET» U O0OECIeUCHUEM
JocTyna B JJIEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0Opa3oBarenbHyl0  Ccpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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