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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT
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2 AHHOTAIIUA AMCHUITJINHBI

«METPOJIOI'US»

Hucuuminza «MeTposiorush» 00ecrnedynBaeT METPOIOTMUECKYI0 OATOTOBKY CIIe-
nuaIucTOB. M3ydaroTcst BUABI U METOABI U3MEPEHUS PA3IMYHBIX BEJIMYHUH, OCHOBBI
METPOJIOTrHYECKOro 00eCIeYeH sl COBPEMEHHOTO MPOU3BOICTBA, PACCMATPUBAIOTCS

OCHOBHBIE BU/IbI CPEICTB U3MEPEHHUM.

SUBJECT SUMMARY

«METROLOGY»

The discipline «Metrology» provides metrology training. The types and meth-
ods of measurement of various values, the basics of metrological support of modern

production are studied, the basic types measurement devices are considered



3 OBHIME ITOJIOKEHUA
3.1 Ieau u 3aga4y AUCHUILIHHBI
1. 3amaun TUCIUILIMHBL: W3YYCHHE MPHUHITAIIOB JICUCTBUS M OCOOCHHOCTEN TIprUMe-
HEHMS pa3auyHbIX cpeacTtB uamepenus (CH), MeTpoaorudyeckux XapakTepUCTHKaX
CpEICTB UBMEPECHUI; HAYUYUThCS UCIIOJIb30BATh B U3MEPUTEILHOM KCIIEPUMEHTE pas3-

JIMYHBIC CPCACTBA U3MCPCHM, HpI/IO6pCCTI/I HaBBbIKH IIOCTPOCHHA U3MCPUTCIBHOI'O

IKCIIEPUMEHTA.

2. 3ajauy AUCHUIUIMHBL: U3yYE€HUE OCHOB METPOJIOTHYECKOro 00eCIeueH s CoBpe-
MEHHOM HayKu M MPOU3BOJCTBA, (POPMUPOBAHKE Y CTYIEHTOB HABBIKOB PaOOTHI CO
CpcaAcCTBaAaM U3MCPCHUA U YMGHI/Iﬁ OOCHHUBATh MCTPOJOTHYCCKHC XAPAKTCPHUCTHUKHU

ucrnons3yembix CH.

3. 3Hanus NepCUYHA MCTPOJIOTHYCCKUX XaPAKTCPUCTUK U OCHOB MCTPOJIOTHYCCKOIO

oOecrieueHusi COBPEMEHHOM HayKu U MPOU3BOICTBA.

4. YMeHus UCToIb30BaTh B U3MEPUTEIIHLHOM SKCIIEPUMEHTE Pa3IMYHbIE CPEJICTBA U3-

MEpEHHS.

5. HaBbiku MMOCTPOCHUA UBMCPUTCIIBHOT'O SKCIICPUMCHTA.

3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

JlucuuIinHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUIUIMH Y4eOHOTO IMJIaHa:
1. «MaTemMaTn4ecKuil aHAJIU3)

2. «DOu3ukay

3. «TeopeT4yeCcKrE OCHOBBI AIEKTPOTEXHUKIY

4. «Teopust BEpOSITHOCTEN U MaTEMATUYECKasi CTAaTUCTUKAY

1 00ecIieynBaeT U3yYEHUE MOCICIYIOMINX TUCITUTIIINH



1. «¥Y31b1 ¥ ycTpoicTBa HU(PPOBBIX CUCTEMY
2. «be30nacHOCTb KUZHENAEITEIIBHOCTH

3. «MuTtepdeiicol nepudepuiiHbIX yCTPONUCTBY



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:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH
[TK-1 CnocobGeH OCyIIECTBIATh MPOBEACHHE HAyYHO-UCCIIEIOBATEIbCKUX |
OITBITHO-KOHCTPYKTOPCKUX pa3pabOTOK IO OTICIBHBIM pa3/ieiaM TEMBI
I1IK-1.1 Ocywecmensiem nposedeHnue pabom no oopabomke u AHAIU3Y HAYYHO-MeX-
HUYeCKOU UHpOpMayuu u pe3yibmamos ucciedo8anull
IIK-1.2 Ocywjecmensiem 6binoIHeHUE IKCNEPUMEHMO8 U OopMIeHUe Pe3)TbIamos
uccnedosanuil u paspabomox




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 Bsenenue. 2 6
2 | Tema 1. I3mepenus Gpu3N4eCKUX BETUUNH 3 1 5
3 | Tema 2. IlorpemHoctu u3MepeHuit 4 2 9
4 | Tema 3. XapaKTepUCTUKHU U IOTPEIIHOCTH CPEACTB U3MEPE- 4 2 6
HUH
5 | Tema 4.06paboTka pe3yIbTaTOB U3MEPECHUIA 4 2 5
6 | Tema 5. DnekrpoMexaHuyeckrue IpuOOpsI 4 2 5
7 | Tema 6. MOCTBI 1 KOMIIEHCATOPBI 3 2 5
8 | Tema 7. DneKTpOHHbIE AHAJIOTOBBIE U3MEPUTEIIbHBIC MPH- 3 2 5
O0pbI
9 | Tema 8. DneKTpOHHO-TTyuEBbIE OCHUILTOTpadbl 3 2 5
10 | Tema 9. Lludpossie n3MepUTENHHBIE TPUOOPHI 3 2 5
11 | 3akmroueHue 1
Hroro, au 34 17 1 56
W3 Hux a4 Ha KOHTPOJIb 0 0 0 35
OO01mmast TpyJ0eMKOCTh OCBOSHUSI, a4/3¢ 108/3
4.1.2 Copepxanne
Ne HanmeHoBaHue TeMbl Conep:xanne
n/n AUCIHUATIHHBI
1 | Beenenue. Ponp u3mepeHuii B mo3HaAHUM OKPYKAIOIIETO MUpa, U3Me-
peHHe Kak HeoThemIieMasi 4aCcTh COBPEMEHHBIX HH(POpMa-
LHUOHHBIX TEXHOJIOTHUH.
2 | Tema 1. U3mepenus ¢pusnueckux | Mamepenne. Knaccuduxauus nsmepenuii. Ilpsmeie, koc-

BCJIMYUH

BEHHBIE, COBMECTHBIE U COBOKYIHbIE n3MepeHus. OaHo-
KpaTHbIE U MHOTOKpaTHbIE U3MEpeHusi. MeTonbl umepe-
HU. MeTton HenmocpeICTBeHHOM orleHku. HyneBoit u qud-
(dhepeHIMaIbHBIA METOIBI CPaBHEHUSA. MeTo 1 3aMEIICHHS.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 2. [lorpemHnoctu uzMepe-
HUM

Knaccudukanus norpemrHocreid usmepenuii. Macrpymen-
TaabHbIC, METOIUYECKHE TOTPEIIHOCTH, IOTPEIIHOCTh
BIIMSTHUSI CPE/ICTB M3MepeHuid. CTaTHdecKue U JUHaAMIYe-
ckue norpemHocTH. CucreMaTnyeckas U CydaiHasl 1mo-
IPENTHOCTH. AJJIMTUBHAS M MYJIETUILTAKATHBHAS TTOTPETII-
HOCTH. OCHOBHBIE U IONOJIHUTEIbHBIE TOTPEeIIHOCTH. [ py-
0as morpemHocTh (mpomax). AOCOITIOTHAS, OTHOCUTEIb-
Hasl ¥ IPUBE/ICHHAS TOTPEUTHOCTH.

Tema 3. XapakTepUCTUKU U IO-
I'PEIIHOCTHU CPENICTB H3MEPEHUI

Krnaccudukanus cpencts usmepenuit (CH1). Mepa, uzme-
pUTENbHBIE TPUOOPHI, U3MEPUTEINIbHBIE TPEOOPA30BATEINH,
U3MEepHUTENbHbIE HHPOPMALIMOHHBIE CUCTEMBI. MeTpoo-
rudyeckue xapakrepuctuku CU. INorpemnoctu CU. Cu-
cTemMarudeckue u cirydannele norpemHoctd CH. OcHoB-
HbIE U JONOJHUTENbHBIE norpemuocty CU. AnnutuBHas
U MynsTuIuinkatuBHas norpemsoctd CHU. CriocoGbl BbI-
pakeHUs 1 HOPMHUPOBAHMS IPEJEIOB JOIMYCKAEMBIX IIO-
rpemHoctelt. Kimace Tounoctu. UyscrBurensHocts CH.

Tema 4.06paboTka pe3yabTaToOB
HM3MEpPEHUI

OnHokpaTHble U3MepeHus (MpsMble U KOCBEHHbIE). MHO-
TOKpaTHbIE M3MepeHHUs (IpsMble U KOCBeHHbIE). BbiOop
quciaa U3MepeHnil. BeposaTHOCTHBIE OLIEHKH psijia HaOuo-
NeHui. JloBepUTenbHbIN HHTEPBAJI IOIPELIHOCTH U3MEpe-
HUM.

Tema 5. DnexkTpoMexaHHUYECKHE
puOopbI

OOmue cBeneHUs 00 3IEKTPOMEXaHHMUECKHX MpHOOpax.
Mepsbl. MacmitabHble H3MEpUTENIbHBIE TPe0Opa3oBaTelu.
OneKkTpoMexXaHUYeCKUe U3MEpHUTENIbHbIE NMPUOOPHI: Mar-
HUTOIEKTPUYECKHUE, IEKTPOMArHUTHBIE, 3JIEKTPOANHA-
MUYECKHUE, IEKTPOCTATUUECKHUE.

Tema 6. MoCTBI ¥ KOMIIEHCATOPBI

MocTbl MOCTOSHHOTO TOKa. MOCTBI MEPEMEHHOIO TOKA.
Komniencaropsl noctostHHOro Toka. Kommencaropsl nepe-
MEHHOTO TOKa.

Tema 7. DneKTpOHHBIE aHAJIOTO-
BbIE U3MEPUTEIIbHBIE TPUOOPHI

OOmue cBeneHus: 00 AIEKTPOHHBIX aHAJIIOTOBBIX U3MEpH-
TENbHBIX MPHOOpax. DJIEKTPOHHBIE BOJIBTMETPHI. OIIEK-
TPOHHBIE OMMETPBI.

Tema 8. DIeKTPOHHO-Ty4eBbIE
ocrutorpagbi

O6mme cBeneHus 00 SJICKTPOHHBIX OcHHLIOrpadax.
DNEeKTPOHHO-JIyueBasi TPyOKa Kak OCHOBHOM JJIEMEHT
ANEKTPOHHOTO ocuwiorpada. BpemenHas pa3Béprka B
octmuiorpade. OCHOBHBIE METPOJIIOTUYECKHE XapaKTepH-
CTHIKH.
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Tema 9. LludppoBblie u3MEpUTEb-
HbIE PUOOPHI

Obmme cBenenust o uugpoBbix npudopax. OCHOBHBIE
MeTOoZbl MpeoOpa3oBaHMsl aHAJIOTOBOM BEITUYHMHBI B KOI.
Knaccudukanus mudpossix npubopos. IlorpemHocTn
uupoBbix mpubopoB. LludpoBoii BpeMs-UMMYIbCHBII
BonbTMETp. KoonmitynbcHeli 1iudpoBoit BoinsTMeTp MH-
Terpupyooummii nupposoi BoasrMeTp. Llndporoii yacro-
TOMED.

11

3akiroueHue

COBpeMeHHBIC TECHACHIWH pa3sBUTUA MECTPOJIOTMHU U U3ME-
pHTeHBHOﬁ TCXHHUKH.




4.2 TIlepeyennb J1aGOpPaTOPHBIX PpadoOT

HaunmenoBaHue j1abopaTopHOi padoThI

KosinuecTBo ayn. yacos

AJICKTPO-MCXAHUYCCKUX U3MCPUTCIIbHBIX HpI/I60pOB

1. HccrnenoBaHue OCHOBHBIX METPOJOTMYECKUX XAPAKTEPUCTUK

2. Hudposbie u3MepuTeNbHbIE TPUOOPHI

3. D5eKTpOHHO-TTyueBOi ocuuiiorpag

4. O0paboTKa pe3yabTaTOB MPSMBIX U KOCBEHHBIX U3MEPECHUI

5. JInHaMUYECKHM PEXKUM CPEACTB NU3MEPEHUM

6. U3mepenune napaMeTpoB JIEKTPUUCCKUX Ienei

7. U3mepenne 4acToThl, mepuosa u ¢asbl

8. DIEeKTpOHHbBIE aHATIOTOBBIE BOJIETMETPHI

9. 3MepeHne napamMeTpoOB CUTHAIIOB B 3JIEKTPOHHBIX CXEMaX

N[NNI N —

Hroro

—_
|

4.3 IlepeyeHb NPAKTHYCCKHUX 3AHATHH

HpaKTI/I‘-IeCKI/Ie 3aHATHA HC ITPECAYCMOTPCHBI.

4.4 KypcoBoe npoeKTHpPOBaHHUE

KypcoBas pabota (Ipo€eKT) HE MPeyCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHUe

NuauBuayansHOE TOMaIllHee 3aJJaHue He MPeayCMOTPEHO.

4.7 JokJaan

Jlokiiag He peayCMOTPEH.

4.8 Keiic

Keiic He mpeaycMOTpeH.




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 8
Omneperxaromias camocTosiTeNbHast padora (M3yuyeHHe HOBOTO Mare-

puaia 10 ero U3J10KEeHUS Ha 3aHATUSIX) 2
CaMocCTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCLUILINHBI 5
BrinonHenune JoMaHuX 3aJaHUM, JOMAIIHUX KOHTPOJBHBIX padoT 0
[ToaroroBka k J1abopaTopHbIM padoTaMm, K MPaKTHUYECKUM M CEeMHU-

HapCKUM 3aHATHIM 3
IToaroToBka K KOHTPOJIBHBIM pab0TaM, KOJUIOKBUYMaM 3
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 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TeMe, BHIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MojeJiell, Ha OCHOBE COOPAHHBIX JaHHbIX 0
[ToaroroBka k 3a4ety, AU GepeHInPOBAHHOMY 3aUeTy, FK3aMEHY 35
HUTOI'O CPC 56
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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 [Texcr] : yue6. mis ByzoB o | 1490
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 Poccrannapt. @enepanbHblii ”HPOPMAIIMOHHBIH (POHJ IO 06ECIIeUeHHIO eIMHCTBA H3Me-
penwmii.https://www.rst.gov.ru/portal/gost//home/services/fundmetrology

5.3 Anpec caiita Kypca

Anpec caifta kypca: https://vec.etu.ru/moodle/course/view.php?id=15253

12


https://www.rst.gov.ru/portal/gost//home/services/fundmetrology
https://vec.etu.ru/moodle/course/view.php?id=15253

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHnBaHus

JIist auctuninHbel «MeTposiorus» MpeayCMOTPEHBI Clienytomue GopMbl Mpo-

MEXYTOYHOU aTTECTAMU: IK3aMEH.

JK3aMeH
Ouenka Onucanue

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

VY1oBIEeTBOPUTENHHO CryneHT B LelOM OBIaeNl KypcoM, HO HEKOTOPbIE pa3lieibl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAE€T 3aTPyAHECHUS. YMEET penarhb 3a1a4u

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a]1a4

13




OcobGeHHoCTH 1O0MyCKA

I[OHYCK K 3K3aMCHY IPCAO0CTABIIACTCA IIPHU BBIIIOJIHCHHC 9 Ha60paTOpHI>IX pa-
6OT, INOATOTOBKEC OTUYCTOB M UX 3aIIIUTC HaA 4 KOJIJIOKBUYMaAX.

DK3aMeH MPOBOAUTCS 0 OUJIETaM.

6.2 OueHouYHbIC MaTepPHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJsi U MpoMe-

JKYTOYHOM aTTecTAlMH 00y4AOIIUXCH 110 AMCHUIJINHE

Bomnpocsl Kk 3xk3aMeHy

Ne n/m Onucanue

1 Knaccudukanus nzmepennit

2 Knaccuduxkanus cpencts usmepeHuia

3 XapaKTepUCTUKH CPEACTB U3MEPEHUIN

4 CrniocoObl BbIpayKE€HUSI © HOPMUPOBAHUS MPEAETIOB IOMYCKMEMBIX MTOTPEIIHOCTEH
5 OO6mwme cBeieHus 00 IEKTPOMEXaHUIECKUX TprOopax

6 MarHuTO21EeKTpUYECKNE aMIIEPMETPHI U BOJIBTMETPBI

7 DJEKTPOHHBIE BOJIBTMETPBI

8 [orpemHocTu u3MepeHuit 1 00paboTKa pe3yabTaToB U3MepeHuil. BeposTHOCTHBIE OLIeH-

KU psJia HaOIoaeHUH

9 W3mepuTenbHblii MEXaHW3M MarHUTOZJIETKPHUECKUX MTPUOOPOB

10 BrimpsimurenbHbie TprOOpHI

11 DneKTpOMarHUTHBIE IPUOOPHI

12 N3mepuTenbHbli MEXaHU3M AIEKTPOAMHAMUYECKUX PUOOPOB

13 DNEeKTpOIMHAMUYECKUE aMIIEPMETPBI, BOILTMETPBI U BATTMETPbI

14 DNEKTPOHHBIN OCIUILIOrpad

15 BpemsiumnynbcHbI IMPPOBON BOIBTMETP

16 [{ndpoBoit BOTETMETpP CPaBHEHUS U BHIYUTAHUS

17 KommneHncaropsl TOCTOSHHOTO TOKa

18 Hudposoii vacroromeTp

19 udposoii pazomeTp
20 O6mue cBenenus o nuppoBbix mpudopax. [lorpemnoct nudpoBsIx MPUOOPOB
21 MocTbl TOCTOSSHHOTOU IEPEMEHHOTO TOKa
22 MocTt 11 n3MepeHHsl EMKOCTH U TaHT€HCa yIvia IOTeph KOHIEHcaTopa
23 Mocrt 11 n3MepeHHst UHAYKTUBHOCTU M TOOPOTHOCTH KaTYyILIKU
24 WnTterpupytomuii mudpoBoit BOTETMETP

25 KomnieHncaTopsl mepeMeHHOro ToKa

26 TepmouyBCTBUTENIbHBIE U3MEPUTEINIbHBIE TPEOOPa3oBaTENN

27 WHayKkTHBHBIE U3MEpPUTENIbHBIE TPeoOpa3oBaTen

28 EMKOCTHBIE H3MepUTETTbHBIE Pe0Opa3oBaTeIn

29 TeH304yBCTBUTEIBHBIC U3MEPUTEIBLHBIE IPE0Opa3oBaTeIn
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30 TepmouyBCTBUTENIbHBIE U3MEPUTEINIbHBIE TPE0Opa3oBaTENN
31 DNEeKTpUYECKHE TEPMOMETPBI COITPOTHUBIICHUS

32 TepMmoaneKkTpruuecKre TePMOMETPhI

33 PeocrarHble nxMepuTelbHbIe peodpazoBaTesn

®opma OusIeTa

MuHuCcTEepCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu

®T'AOY BO «Cankr-IletepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcutet «JIOTU» umenu B.M. YnbsHosa (JIenHuHa)»

3K3AMEHAHI/IOHHI>II71 BWJIET Ne 1
Juciuruinaa Metpoaorus OUBC
1. Knaccudukanus usMmepeHui.

2. DAEKTPOHHBIN ocIuyiorpad.

YTBEPX/IAIO

3aBenytouuii kadeapoi B.B. Anekcees

Oo0pa3ubl 3a1a4 (3agaHNi) 1JI51 KOHTPOJbHBIX (IIPOBEPOYHBIX) PadoT

KosnokBuym o teme 3 (4-7 nepenst). [IpuMepHbie BOIpPOCHI:

1. JlaiiTe onpenesieHue N3MEPEHUN.

2. [IpuBeauTe kinaccuPpuKauio N3MEPEHUHN.

3. YUem npsiMble U3MEPEHUS OTIINYAIOTCSI OT KOCBEHHBIX U3MEPEHUH.
4. IlpuBenure knaccupUKaIUIO CPEACTB UBMEPEHUM.

KosnokBuym no teme 4 (8-10 venens). IIpumepHbie BOPOCHI:

1. Kakne norpenHocTy Ha3pIBatOTCs CIIyYaiiHbIMH.
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2. Yto Takoe JOBEpPUTEIbHAS BEPOSATHOCTh U JOBEPUTEIbHBIA HHTEPBAJL.

3. B kakux cilaydadax 1Jis1 OOCHKHU BECPOATHOCTHU I'paHUIl AOBECPUTCIBbHOI'O HHTCP-

Bajia HOI‘pCHlHOCTGfI HY>XHO I10JIb30BaTLCA PACIIPCACICHHCM CTI)IOI[CHT&.

4. Uemy paBHa NoOJIHAasA IUIOMIAAb MO KPUBOM IJIOTHOCTH BEPOSTHOCTH CIIY-

YalHOW MOTPENIHOCTH.
KosnokBuym no teme 7 (11-14 negenst). [IpumepHbie BOIpoCHI:
1. UeM oTii4aeTcs aHAIOTOBBIN MIPUOOP OT UGPPOBOTO.
2. IlpuHIMN IEUCTBUS MarHUTOIEKTPUUCCKUX TIPHOOPOB.
3. IlpunIum 1eCTBUS IEKTPOJIUHAMUYECKUX ITPHOOPOB.

4. Yem oOecnieunBacTCS MOBLIIIIEHHAS YYBCTBUTCIIbHOCTD JICKTPOHHLIX BOJIBT-

METPOB.
KoasoxkBuym no reme 9 (15-17 nenens). IIpumepHbie BOPOCHI:
1. [lpuHiun nevictBust HTUPPOBOTO BOJIBTMETPA.
2. Yto Takoe mar KBaHTOBaHHUS 11O YPOBHIO.
3. YTO TaKo€ MOTPEIIHOCTh peanu3aluu YpOBHEMH.

4. KakoB 3aKOH pacIpeaeyeHus NOTPEIIHOCTH JUCKPETHOCTH.

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHUAIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIMETEHIIMHU (MHAMKATOpAa KOMIIETCHIIMN) Pa3MEIlEeH B 3aKPBITOU

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

Heneas Tembl 3aHATHH Buja konTpoOsst
4 Tewma 3. XapakTepuCTUKHU U TOTPELUIHOCTH CPEICTB U3MEPEHUI

5

6

7 KonnokBuym
8 Tema 4.06paboTKa pe3ysbTaToB U3MEPEHHH

9

10 Komnoxsuym
11 Tema 7. DneKTpoHHbBIE aHAJIOTOBBIE U3MEPUTEIBHbBIE

12

13

14 Komnoxsuym
15 Tema 9. LludpoBbie u3MepuTENIbHBIE TPUOOPHI

16

17 KonnokBuym

6.4 MeToanka TeKynero KOHTPOJIs

6.4.1. MeToanka TeKyuero KOHTpPOJisi Ha JJeKIUOHHBIX 3aAHATHSAX.

Tekyuii KOHTPOJIb BKIFOYAET B ce0s1 KOHTPOJIb Ioceriaemoctu (He meHee 70%

3aHATHIN), 10 pe3ybTaraM KOTOPOTO CTYJICHT MOJYyYaeT JAOMYCK K 9K3aMEHY.
6.4.2. MeToanka TeKyuero KOHTPOJisi Ha JJA0OPATOPHbIX 3AHATHUSAX.

6.4.2.1 IlopsinoK BBIMOJIHEHUS JAOOPATOPHBIX Pa0OT, MOATOTOBKU OTYETOB U

KX 3alllUTHI.

B npornecce o0yueHus cTyaeHT 00si3aH BBIMIOJHUTE 9 1a00paTOPHBIX PadoT.
[Ton BBIMOTHEHUEM J1aOOPATOPHBIX padOT MOJIpa3yMeBaeTcs MOATOTOBKA K padoTe,
IPOBEJICHUE IKCIIEPUMEHTAIbHBIX UCCIIEOBAHUM, TOJrOTOBKA OTYETA U €T0 3allUTa
Ha kojmokBuyM. [locne 3, 4, 6 u 9 mabopaTopHbIX pabOT MpeaycMaTpUBaETCs MPOBE-

JACHHUC KOJINIOKBHUYMA, HAa KOTOPBIX OCYHICCTBIIACTCS 3alllUTa OTYCTOB.

Brinonnenue nabopaTopHbIX paboT CTyIEHTaMU OCYIIECTBISIETCS B Opurauax
10 3 uenosek. OdopmiieHne oTueTa CTyJeHTaMH OCYIIECTBISETCS MHIMBUTyalIbHO B

cootBeTcTBUU C MpUHATHIMU B CIIGI'DTY mpasunamu oQopmiieHHs CTYIEHYECKUX
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pabot. OTueT odopmMIIAeTCs MOCIE BBHIMOIHEHUs paOOT M MPEACTaBIAET IMpernoja-
Baresto Ha mpoBepky. Ilocne mpoBepku order a1MOO0 Bo3BpamaeTcs (Mpu HAIUYUH

3aMeYaHui) Ha TOpaboTKYy, THOO MOAMHUCHIBACTCS K 3aIUTE.

OT4eTbl J1abOpaTOPHBIX PA0OT 3AIIUIIAIOTCSA CTYACHTAMH MHIMBUTyallbHO. Kax-
IbIN CTYIEHT MOJYy4acT BOIPOC [0 TEOPETUYECKOW YACTH, UM MO MPOLELYPE MPO-
BEJCHUS SKCIIEPUMEHTAJIBHBIX UCCIIEIOBAaHUI, WM 10 TIOCIIeAyoIIel oOpaboTKe pe-
3yJIBTATOB., TIOCJIE YEr0 €EMY MPENOCTABIAETCS BpeEMs JUIsl MOArOTOBKU oTBeTa. [Ipu
00CyX/ICHMM OTBETa MPENoAaBaTeslb MOXKET 3aJaTh YTOUHSIIOLIME BOIPOCHL. B CIY-
qae, €CJIM CTYJIEHT JEMOHCTPUPYET JOCTATOUHOE 3HAHKUE BOMPOCa, paboTa CUMTAETCS

3aIIUILEHHON.
Ha 3amure nabopatopHoii pabOThl CTYAEHT JOHKEH MOKA3aTh:

- TOHUMaHUE METOAUKH UCCIICIOBAHNS U 3HAHUE OCOOCHHOCTEH €€ IPUMEHE-
HUS, TIOHUMaHWE U YMEHHE OOBSICHATh OCOOCHHOCTH MPUMEHSIEMBIX METOJIOB, BO3-

MOJKHBIE 00J1aCTH HUX INPUMCHCHUS U T.A.,

- YMEHHE JaBaTh KAYECTBEHHYIO U KOJMYECTBEHHYIO OLICHKY ITOJIyYECHHBIX JKC-
NEPUMEHTAJIbHBIX PE3YJbTaTOB U MPOTHO3UPOBATH PEAKILIMU UCCIETyeMOro 00bEKTa
Ha pa3IMyYHble BO3ACUCTBUS, HABBIKM U YMEHUS, IPUOOPETEHHbIE NPU BBIIIOJIHEHUN

71a00paTOPHBIX PadOT.

HpI/IMepBI KOHTPOJIbHBIX OIIPOCOB IPUBCACHBI K MCTOANYCCKUX YKA3dHUAX I10

BBITIOJTHEHUIO J1a00paTOPHBIX PadOT.
6.4.2.2. Tekyluii KOHTPOJIb BKIIOYAET B ceOsl:
- BBITMIOJTHEHHUE U CJa4y B CPOK OTUYETOB IO BCEM J1aOOPATOPHBIM padoTaMm;

- 3aIIUTy Ha KOJUIOKBHYME BCEX JIaOOpaTOPHBIX pabOT, 1O MTOTaM 3aIlUuTh

Ka)XI0TO OTYETA IO BBITIOJHEHHOW JTaOopaTopHON paboTe BHICTABISETCS OIICHKA!

’3a4TEHO” - MPEACTABJIEH OTYET, BBHIIIOJIHEHHBIX MO YCTAaHOBIEHHOU (hopMe U

AaHbl IIPABHUJIbHBIC KOPPCKTHLIC OTBCTHI HA 3aJaHHBIC BOIIPOCHI;
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’HE 3a4TEHO’ - M0 COJIePkKaHUI0 U 0OPMIICHUIO OTYET MO JIa0OPaTOPHOU pa-
00TEe HE COOTBETCTBYET YCTAHOBJIECHHBIM TPEOOBAHUSAM WUIU 1aHBI HEKOPPEKTHBIE OT-

BCThI HA 3aJaHHBIC BOIIPOCHI.

OueHka ’3a4TeHO” M0 Ka)KJ0M U3 KOHTPOJBHBIX TOUEK (KOJUIOKBUYM) CTaBUT-

Csl, €CJIM MO0 UTOTaM 3alUThI Kaka0ro u3 Tpex JIP - olieHka ’3auteHo’.
ITpu orieHKe “HE 3a4TE€HO”’ CTYIAEHT HE JOMYCKAeTCs K CJa4ye SK3aMeHa.

6.4.3. MeToauka TeKyliero KOHTpPoJsi CAMOCTOSITEJIbHOM padoThI CTYAEeH-

TOB.

Kontponb camocToaTensHOM paboThl CTYIEHTOB OCYIIECTBIISIETCS HA JIEKIHU-
OHHBIX 1 JTAOOPATOPHBIX 3aHATHUSAX IO METOJIMKAM, OITUCAHHBIM B MPEABITYIINX TYHK-

Tax.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MapKepHasi JI0CKa

JlaGopatopusie pabo-
ThI

JlaGopatopust

KommdecTBOo MmMOCamOYHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO npernoaaBaTelis.
OnucaHue HCMIOIb3yEMbIX

CPeICTB  M3MEpeHHH |
7a00paToOpHBIX  CTEH/IOB
NpUBEACHO B  y4eOHO-

METOIUYECKOM IIOCOOHU K
nabopaTopHbIM  paboTam
10 METPOJIOTHH.

CamocrosiTenbHas pa-
oora

I[Tomemienue s ca-
MOCTOSATENILHON pabo-
Ta

OcHaIlleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Wu-
TEpHET» U obecrneyeHueM
J0oCTyna B DJIEKTPOH-
HYIO UH(POPMALMOHHO-
0o0pa3oBarenbHyl0  Cpeay
VHUBEPCUTETA.

1) Windows XP
U BBILIIE;

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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