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1 OOume mooKeHus

Pabouas nmporpamMma qUCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHs» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MunHucrepctBa oOpasoBanus U Hayku Poccuiickoit denepa-
un Ne 927 ot 19.09.2017, u ocHOBHOM nipodeccrnoHanbHOi 00pa3oBaTeIbHON MTPOTrpaMMBI TTO/I-

TOTOBKH
HaHODJICKTPOHUKA".

«IIpomblnieHHast NEeKTpoHMKa» 10 HanpasieHuto 11.03.04

[IpakTuyeckasi MOArOTOBKA pealu3yeTcsi Ha OCHOBE:
- [Ipodeccuonanbhsiii cranaapt 29.007 «CITELIUAJIUCT I10 ITPOEKTHUPOBAHUIO
MUKPO- U HAHOPA3SMEPHBIXOJIEKTPOMEXAHUYECKUX CUCTEM». O6o01ieHHast
TpynoBas pynkuus: A. PazpaboTka NpUHIMUNHUATIBHON JIEKTPUUECKON CXEMbI MUKPOAJIEKTPOME-

XaHUYECKON CUCTEMEL.

"DJIeKTpOHUKA U

3agaun dopMupoBaHUE 3HAHUM, YMEHUN M HaBBIKOB B 00JACTH METPOJIOTHH, NMPHUH-
AUCHHILIHHBI LAIIOB U3MEPEHNUsI, TEOPUU OIPEICIICHUS ITOIPEIIHOCTEN H3MEPEHUS; CPEIICTB
U3MepeHus: PU3NUECKUX BEITHYHH.
OcHoBHEbIE OCHOBBI METPOJIOTHH.
paszesbl / TEMbI MeTo/ibl ¥ CpeiCTBa U3MEPEHUM.
ANCHHATITAHBI Teopust OIIEHKH Ka4eCTBa H3MEPEHUH.
[ToBepka 1 kanMOpPOBKa CPEJCTB U3MEPEHUSI.
IIpukiagHas METpOJIOTHSL.
MeTposiornueckuii KOHTPOJIb U HaA30p.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

ITpouecc n3ydyeHuss TUCUUIUIMHBI «METpOJIOTHS U TEXHUYECKHE U3MEPEHMsI» HalpaBlIeH
Ha (opMUpoOBaHuE ciaeayomux koMereHuil B coorBercTtBuu ¢ ®I'OC BO u ocHoBHOI 00pa-
30BaTeNbHON IporpaMmoii (Tabnuua 1):
Tabmuma 1 — KomneTeHImu 1 MTHAMKATOPHI UX TOCTHKECHHS

KOI[ N HAUMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIKCHUA

[Tnanupyemble pe3yabTaThl
00yuYeHus N0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

OIIK-2 Cnocoben
CaMOCTOSTEIILHO TTPO-
BOJIUTH 3KCIICPUMEH-
TAJIBHBIC
HCCIIEIOBAHUS U HC-
10JI30BaTh OCHOB-
HBIC TIPUEMBI 00pa-
OOTKH M TIpeJICTaBIIe-
HUS TTOJTyYEHHBIX
JaHHBIX

OIIK-2.1 3HaeT OCHOBHBIE METO-
JIbl U CPEICTBA IPOBEICHUS DKC-
MEPUMEHTATBHBIX

MCCJIEI0BAHMI, CUCTEMBI CTaHIap-
TU3AIWN U CePTUPUKATAN
OIIK-2.2 YmeeT BbIOMpATh CIIOCO-
OBl ¥ CpecTBa U3MEPEHUN U TIPO-
BOJIUTH SKCIIEPUMEHTAIBLHBIC UC-
CIlIeIOBaHHUS

OIIK-2.3 Bnageer criocobamu 00-
pabOTKU M MPEICTABIICHUS TTOTY-
YEHHBIX JAHHBIX U OLIEHKH I10-
TPEIIHOCTH PE3YJIbTaTOB U3MEpe-
HUM

3HaTh ¥ UCIOJIB30BATH COOTBET-
CTBYIOIIHME PECYPCHI, COBPEMEH-
HBIE ME-TOJUKH U 000py10Ba-
HUE B 00JaCTH METPOJIOTH U
TEXHUYECKUX U3MEPEHUN
VYMeTb 00pabaTbIBaTh U Npe-
CTaBIISITh ITOJTyYEHHBIE dKCITe-
PUMEHTAJIbHBIE JaHHBIE IS 110~
JTydeHHsi 000CHOBAaHHBIX BHIBO-
JIOB B 00JIACTH METPOJIOTUH U
TEXHUYECKUX U3MEPECHHUSX.
Brnanets coBpeMeHHBIMU MH-
(bopMaMOHHBIMH TEXHOJIOTUSI-
MU U [IPOrpaMMHBIM obecreue-
HUEM MU peleHu! 3a1a4 B 00-
JIaCTU METPOJIOTUU U TeXHUYe-
CKUX U3MEPCHUSIX.




3 MecTo nucuMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Jucrumuirmaa « MeTpoIoTus ¥ TEXHUYECKUE U3MEPECHU» n3ydaercs Ha 2 kypce(ax) B 3
cemectpe(ax).

JluciruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumninuebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHON YacTH.

Jlist OCBOGHUS MUCHUIUTMHBI HEOOXOAMMBI 3HAHHS, YMEHUS, HABBIKM W (WUJIU) OIBIT
MPaKTUYECKON JAeSTENbHOCTH, C(OOPMUPOBAHHBIE B MPOLIECCE U3YyUYEHUS TUCHUTUINH / MTPAKTHK:
CpenctBa aBTOMATU3MPOBAHHBIX BBIYMCICHUI; DIEKTPOTEXHUUYECKHE MaTepUalbl U 3JIEMEHTHI
ANIEKTPOHHOW TEXHUKH.
3HaHUsI, yMEHUS U HABBIKU, CPOPMUPOBAHHBIC MTPU U3YUCHUH TUCIUILIUHBI «MeTposiorus u
TEXHUYECKHUE U3MEPEHUS», OYAyT BOCTPEOOBAHBI MPU U3Y4YECHUU MOCICAYIOIINX JUCIUATLINH:
be3zonacHocTh xu3HeAesTeNbHOCTH, OCHOBBI TPOMBIIIEHHON aBTOMAaTUKUA U POOOTOTEXHUKHU.

Huctumimaa « MeTponorust ¥ TEXHHYECKUE U3MEPECHHs» YaCTHYHO peanusyercs B hpopme
MPAKTUYECKON MOAroTOBKH. [IpakTHyeckas MOArOTOBKA OPraHU3YeTCsl MyTeM MPOBEACHHS BBI-
MIOJIHEHHS TIPAKTUYCCKUX 3aHATHM.

Huctunnuna «MeTposiorusi U TeXHHYECKHE U3MEpPEHHUS» B paMKaX BOCHHUTATEIbHOW pabOThI
HarpasieHa Ha (POPMHUPOBAHKE y 00 yUJAIOIIUXCSI

YMEHHsI apTyMEHTUPOBATh, CAMOCTOATEILHO MBICIHUTH, Pa3BUBAET TBOPUYECTBO, MPOQPECCHOHATb-
HbIC YMEHHUS .

4  O0beM TMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJHYecTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yalommxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 Pa0doTy
00yYarImXxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHEI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnpenencnue o0beMa JUCIUTUTAHBI (MOJIYJIS) TIO BHJIAM YUYE€OHBIX 3aHSATHI MPEICTaB-

JIEHO B Tadimue 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHATHH

Bcero akapemn-

O0BbeM IUCHUIIINHBI
YeCKUX 4aC0B

OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 108
KonTakTHas aynuTopHas padora o0y4almmxcs ¢ npenojgasaresaem (mo 48
BH/JaM Y4eOHBIX 3aHSATHIi), BCEro

B ToMm uncne:

3aHAITHSA JIEKIHOHHOTO TUNA (JICKI[UU U UHBIE YIeOHBIEC 3aHITHS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIIICCTBEHHYIO TIepeIady yueOHOW HHPOpMAIIHH T1e- 32
JATOTMYECKUMU PAOOTHUKAMH )

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, IPAKTUYECKUE 3aHATHUS, TTPaK- 16

THUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMBI M MHBIC AaHAJIOTHYHBIE 3a-
HATHSA),
B TOM 4YHcCJIe B (hopMe MPaKTUIECKON TOATOTOBKH 4

CamocrosiTeibHast pa0oTa 00y4alOMIMXCsl M KOHTAKTHAas padoTa, BKIIO-
Yarolas rPynioBble KOHCYJIbTAINH, WHINBUAYATHHYIO padoTy 00y4ato-
IIMXCS ¢ IpenoaBaTessiMU (B TOM YUCIIe HHIUBUAYaTIbHbIE KOHCYIbTAIIUN);
B3aUMO/ICHCTBHUE B AIEKTPOHHON WH()OPMAIITMOHHO-00pa30BaTEIHHOM cpesie
By3a
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

[TpomexyTouHas aTTecTanus 00y4aroImuxcs — 3a4eT ¢ OLEHKON -

5 Coaep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BU/IOB Y4eOHO padoThI

Tabnuna 3 — CtpykTypa U cofepKaHue TUCIUILIMHBI (MOyIIs)

Bunel yueOHOI paboThI, BKIIIOUYasi CAMOCTO-
ATEJIbHYIO paboTy 00y4aromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3zienoB, TeM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKue TOpHbBIE
(mpakTu- | 3aHATHS
YecKHe
3aHSITHSL)
Paznen 1 OcHoBBI MeTpOJIOTHH
Tema 1.1 OcHOBHBIEC IOHATHS METpoioruu. 13- 2
MepeHUs U (PU3NYECKHE BEITUYHHBI.
Tema 1.2 Mexnynapoanas cuctema (CH). Mepsi, 2
3TaJIOHbI, 00pa3l0BbIe U paboune cpesicTBa
Pacmmpenue npenenoB uaMepeHus amrnepmeTpa u 3
BOJIETMETpa
N3ydeHne TeOpeTUUECKUX Pa3/IeaoB TUCIUILIN-
HbI, IOATOTOBKA K 3aHATUAM CEMHHAPCKOI'0 THIIA, 10
noArotoBka u opopmiienue PI'P
Pa3nes 2 MeToabl M cpeacTBa U3MepeHui
Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHHUN. 2
Tema 2.2 Bupl 1 METOJIBI U3MEPEHUS 2
N3mepeHne OMUYECKUX CONPOTUBIIEHUN U UH- 3

I[yKTHBHOCTCfI KOCB€HHBIM METOJI0M

N3yyeHue TeopeTUYeCKUX pa3ieaoB JUCLUILIN-
HBI, IOJArOTOBKA K 3aHATHAM CEMUHAPCKOIO TUIIA, 10
noJroToBka u opopmienue PI'P

Pa3nes 3 Teopust oeHKH KayecTBa H3MepeHUI

Tema 3.1 Teopus norpeniHocTen. 4
Tema 3.2 CraTucTdeckre METOIbl U aITOPUTMBI
00paboTKH pe3yIbTaTOB MHOTOKPATHBIX H3Mepe- 4
HUU.

CrangaptHas o0paboTKa pe3ynbTaToB MHOTO-
KPaTHBIX U3MEpPEHUt

W3ydeHne TeopeTHUeCKUX pPa3/ieoB UCIUILIN-
HBI, IOJIFOTOBKA K 3aHATUSM CEMHUHApPCKOTO THUIIA, 10
noaArotoBka u opopmienue PI'P

Pa3nesn 4 IloBepka n ka1udpoBKa CpeacTB U3-
MepeHust

SN

Tema 4.1 Teopust TOUHOCTH CPEACTB U3MEPEHUN.

N

Tema 4.2 [ToBepka cpeicTB U3MEPEHUS.
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

[ToBepka ogHO(}A3HOTO CYETUUKA ANEKTPUUECKOM
SHEPTrUU UHYKIIMOHHOMN CUCTEMBbI

W3ydeHne TeOpeTHUECKUX Pa3/ieoB TUCIUILIN-
HBI, IOJIFOTOBKA K 3aHSATHSIM CEMUHAPCKOIO THUIIA,
noAroToBka u opopmiienue PI'P

10

Paspnea S IlpuxkiaaaHas MeTpoJIOrus

Tema 5.1 M3Mepenust 2371€KTpUUECKUX BEJIUYHMH.

Tema 5.2 DnexTpuueckue u3MepeHHs HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko3 puirienTa MOIHOCTH MIPH pa3-
JIMYHBIX BUJIAX HArpy30K

I/I3y‘IeHI/IC TCOPCTUYCCKHUX pa3aCI0B JUCHUILIN-
HbI, IIOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'0 TUIIA

10

Paznen 6 MeTrpoJsiornyeckuii KOHTPOJIb U
HA/130P

Tema 6.1 OCHOBHBIE METOJIbI U CXEMBbI IOBEPKHU

IToBepka 31eKTPOU3MEPUTENBHBIX ITOKA3bIBAIO-
KX npuOopoB™

4*

M3yyeHue TeopeTUYeCKUX pa3ieiaoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO TUIIA,
noJroToBka u opopmienue PI'P

10

UTOoIro
10 JUCHHUILIMHE

32

16

60

* peasinzyercs B opMe MPAKTHIECKOM MOTOTOBKHI

6 BHeayauTOpHasi cCaMOCTOSITeIbHAs PaG0Ta 00YYAKOIIMXCS MO AUCHUTIHHE

(MoayJr0)

[Ipy nmnaHUPOBAHHHM CAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CJIENYIOIIUM PACTIPEICICHHEM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

M3y4yeHue TeopeTuyecKux pa3zesioB JUCHUTIINHBI 20
[TonroroBka K 3aHATHSM CEMHUHAPCKOTO THIA 20
[ToaroToBka u opopmieHue PI'P 20

60

7 OHCHO‘IHLIC cpeacrea Jid NpoBEACHUS TEKYHIIETI0 KOHTPOJIA U

NPOMEKYTOYHOM aTTecTANMU 00y4al0IHXCS M0 JUCHHILIHHE (MOLY1I0)




cDOH,Z[ OLICHOYHBIX CPCACTB JId MPOBCACHHUA TCKYIHICTO KOHTPOJIA YCIICBACMOCTU U
MPOMEXXYTOUHOM aTTecTauuu npeacrasieH B [Ipunoxkenun 1.

I1onHBIN KOMILIEKT KOHTPOJIbHBIX 3a):[aH1/1171 HJIM UHBIX MAaTCpUaJiOB, HGO6XOI[I/IMLIX JJISL
OIICHUBAHUS PE3YJIbTATOB OO0y4YEHUs MO AMCHMIUIMHE (MOIYINIO), MPAKTHKE XPaHUTCS HA Ka-
denpe-pazpaboTunke B OyMaKHOM U 3JIEKTPOHHOM BHJIC.

8 YuedHo-MeTOAMYeCKOEe M HHPOPMALMOHHOE 00ecTedeHne TUCIUTITUHBI
(MoayJin)

8.1 OcHoBHas JuTEpaTypa

1) JlabkoBckast P.SI. Merposorus u 3jeKTpopagnou3Meperust [DIeKTpoHHbIH pecypc] :
yaeOHoe nocobue / P.S. JlabkoBckas. — DnekTpoH. TekcToBble ganHbie. — CII0. : YHUBepcu-
rer WTMO, 2013. — 142 c¢. — 2227-8397. — Pexum  jgocryma:
http://www.iprbookshop.ru/67299.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

2) Jlareiuenko K.IT. Texuuueckue u3mepenus u npudopsl. Yacte [ [DnekTpoHHBIN pe-
cypc] : yuebnoe nmocobue / K.II. JlaTbimenko. — DIEKTPOH. TEKCTOBbIE NaHHbIe. — Caparos:
BysoBckoe obOpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20403.html, orpannuenHsbIi. — 3ari. ¢ sKpaHa.

3) Jlareimenko K.I1. Texunueckue usmepenus u npubdopsl. Yacts 1 [DnekTpoHHbIN pe-
cypc] : yuebnoe nmocobue / K.II. JlaTpimenko. — DIEeKTPOH. TEKCTOBbIe NaHHbIe. — Caparos:
BysoBckoe obpazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20404.html, orpanuueHHsbIi. — 3ari. ¢ sKpaHa.

8.1 lomoiHuTeIBLHAS JIUTEPATypa
4) Komsarun P.B. M3mepeHus: mapameTpoB 3IIEMEHTOB pPAJHMOTCXHUYECKUX LEIel
[DneKTpOHHBINH pecypc] : METOAMUYECKUE YKa3aHHUA K BBIIOJHEHHIO JIAOOPATOPHBIX paboOT IO

Kypcy «Metposnorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamMupoB. — DIEKTpOH.
TEKCTOBBIE NaHHbIE. — M. : MOCKOBCKUI IOCYJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c¢. — 2227-8397. — Pexum pocryma:

http://www.iprbookshop.ru/30973.html, orpannueHHsIii. — 3ari. ¢ 3kpaHa.
5) HlInuranoBuy A.H. CpaBHUTENbHBIH aHAIN3 M3MEPHUTEIBHBIX MMAPAMETPOB BOJIBT-
MeTpoB [DJIEKTPOHHBIN pecypc] : METOIUYECKHEe YKa3zaHUs K JIabopaTopHOW paboTe Mo Kypcy

«Metponorus u snexkrpuueckue usmepenus» / A.H. llnuranosuu, FO.A. Hlypeirun. — Dnek-
TPOH. TEKCTOBbIE AaHHble. — Jlumenk: JInnmenkuid rocyapCTBEHHBIN TEXHUYECKUN YHUBEPCH-
rer, OBC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum jgocTyna:

http://www.iprbookshop.ru/22936.html, orpanuueHHsIil. — 3ari. ¢ 3kpaHa.

6) Jlareimenko K.IT. Metponorust u u3MepuTenbHas TEXHUKA Ha 0a3e U3MEPHUTEIbHBIX
npeoOpasosareneit OBEH [Dnextponsslil pecypc] : nabopatopusiii npaktukym / K.II. JlaTel-
IICHKO. — DJIEKTPOH. TEKCTOBBIE NaHHbIe. — CaparoB: By3oBckoe oOpa3oBanue, 2013. — 194
C. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/20396.html,orpannueHnsrii. —
3ari. ¢ ’KpaHa.

7) JwOymkuna, H.H. Metponorusi, cTanaapTu3aiys 1 TEXHUIECKHE U3MepeHus: Y4eo.
nocobue /H.H. Jlro6ymkuna — Komcomonsck-uHa-Amype: ®T'BOY BIIO «KHAT'TY», 2013. —
123 c.

8.2 MeToanyecKue yKa3aHus IS CTY/ACHTOB 110 OCBOCHUIO THCHMIIJIMHBI

1) TloBepka 3JIEKTPOM3MEPUTEIBHBIX TTOKA3BIBAIOIINX MPHOOPOB: METOIUYECKUE yKa3a-
HUS K JaboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlroGymkuna. — Komcomonbck-Ha-
Amype: TOYBIIO «KHAT'TY», 2010. - 13 c.

2) TloBepka 0qHO(A3HOTO CYETUHKA IIICKTPUIECKON YHEPTHH WHIYKIIMOHHOW CHCTEMBI:
METOJMYECKHe yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.
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3) U3mepeHue OMHUYECKMX CONPOTHBICHUN W WHIYKTUBHOCTEH KOCBEHHBIM METO/IOM:
METOJMYECKHE yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 12 c.

4) Pacmmpenue mpeeaoB U3MEPSHUsT aMIIepMeTpa M BOJIbTMETPA: METOIUYCCKHE yKa-
3aHms K jgaboparopHoit padore. /coct.: E.I. UBankoBa. — KoMmcomonbck-Ha-Amype: TOYBIIO
«KHAI'TY®», 2011. -8 c.

5) U3mepeHue akTUBHOM MOIIHOCTH B TPEX(a3HbIX LEMSAX: METOJUYECKHE YKa3aHUS K
nabopatopHoii pabore. /coct.: E.Il. HMBankoBa. — Komcomomnbsck-Ha-Amype: T['OYBIIO
«KHAI'TY», 2011. — 6 c.

8.3 CoBpemeHnHble mnpodecCHOHAILHBbIE 0a3bl JAAHHBIX M HH(POPMANMOHHbBIE
CIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble NPH OCYIIECTBJIEHHH 00Pa30BaTEIbHOI0
npouecca mno JHCHUIINHEe

1) DaexrponHo-6mbaHOTeYHas cuctema ZNANIUM.COM - http://www.znanium.com

2) DnekTpoHHO-OMOMMoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.4 IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJTIEKOMMYHUKANIMOHHON ceTH «HH-
TepPHeT», He00XO0AMMBIX /IVISl OCBOCHUS AMCUMILIMHBI (MOLYJIs1)

1) Mertposorus u TexHHUECKUE u3Mepenus https://ru.wikipedia.org

2) Metpomorus https://info.metrologu.ru/spravochnik/metrologiya/obschie-
polozheniya/metrologiya.html

8.5 JIMIeH3u0HHoe U CBOOOIHO pacipocrpansieMoc nporpammMHO¢C oﬁecne'{e}me, HcC-
MOJIb3yEMO€ IPA OCYIICCTBJICHUH 06p33OBaTeJILHOFO mpomecca

no JTMCUMIIJINHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanwue 110 PekBH3HTHI / yCIOBHUS UCTIOIB30BAHUS
Microsoft Imagine Premium JluniensnonHsbIi qorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS JIUIICH3US, YCIIOBHSI HCTIOB30BAHUS 110 CCHLIKE:

https://www.openoffice.org/license.html

9 OpFﬂHHI}ﬂHHOHHO-HGI{ﬂFOFH‘IGCKI/Ie yciaoBusi

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa pPeriJaMeHTUpyeTcs y4eOHbIM IUIAHOM M pac-
NUCaHUeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTEeNbHON TpaeKTOpuHM o0yuaro-
IIMHACS UMEET MPaBo Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIECTBYIONMIET0 00yUeHHs, KOTOPBI 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTesibHbIE TEXHOJOTHHU

VY4ebHbIil npoliecc NMpH NpenojaBaHuu Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUU TpPaau-
IOWOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHBIX O6p330BaTeJ'H)HBIX TEXHOJIOTHIA. Tpa}II/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU MPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHUHU HCIIOJIB3YIOTCSA B BUJAC HIINPO-
KOTO IIPUMEHEHUS! aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMU CaMOCTOSITEIBHON paboThI
CTYZICHTOB B MH(OPMALIMOHHOHN 00pa30BaTebHOI cpefe.


http://www.znanium.com/
https://www.openoffice.org/license.html

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM IMOCOOHSIM) OyIeT MPOYUTaH KypC.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemMuHapCKuUe 3aHATHS MPEICTABISIOT COOON JETaTM3AINIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOI (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SBJISICTCSL 00CYXKIeHHEe Hanboiee mpoosieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyalui B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIA 1 KOHCYJIBTUPOBAHHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TEMaM KypcCa.

AKTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHSIX OLEHUBACTCS 110 CICAYIOIIUM KPUTCPHSIM:

- OTBETHI Ha BOIIPOCHI, ITPEIIaraeMbIe MPETIOaBaATEIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 0JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJIEPIKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHLb BJIAJACHHUA TCOPECTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUUXCs M0 JUCHUNINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBICHHOCTHbIO, 3(P(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

* (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CTIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTUKH.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
POXO/UTH B MUCbMEHHOM, YCTHOW MIIM CMEIIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB U UCIOJIBb30BaHUS Mpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH/IaIuH:

1. U3ydenue y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENIBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HayY4YHOH JIUTEpaType) Ui OoJiee JeTalbHOT0 TOHMMAaHHS BOTIPOCOB, 03BYYEHHBIX HA JICKIIHH.

[Ipu camocTosATensHON TPOPAObOTKE Kypca 00y4aromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEKOMEHIOBAaHHOH 110 JAHHOW TeMe JIMTEPaTyphl;

* U3YYUTHh PEKOMEHIOBAaHHYIO JTUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh U1l CAMOIIPOBEPKU MaTepHaibl (POH/IA OIIEHOYHBIX CPEJICTB.

MeTtoanyeckue yKa3aHusi IPH padoTe HAaJ KOHCIEKTOM JIeKIMH

B xoje JIeKIMOHHBIX 3aHATHI HEO0OXOAMMO BECTH KOHCIIEKTHPOBAHHE Y4€OHOTO Mare-
puana. O6paiiate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpbIBAIOIIME COJIEPKAHUE TeX
VI WHBIX SBJICHUH W MPOILECCOB, HAYYHBIC BHIBOABI M MPAKTHYECKHE PEKOMEHIAIINH, TIOJIO0KH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOuMX KOHCIEKTax IO,
Ha KOTOPBIX JeNaTh MOMETKH U3 PEKOMEHI0BAHHOH JIUTEPATYPHI, JOTIOTHSIOIINE MaTepHa mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh T€X WJIM UHBIX TEOpEeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MPenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 YSICHEHUS Teope-
TUYECKUX TOJIOKEHHH, pa3perieHus CIIOPHBIX CUTYaLUH U T.1.

MeTtoanyeckue yKa3aHusi 0 CaMOCTOATEIbHOI padoTe HaJ M3y4yaeMbIM MaTepHa-
JIOM U NIPH NMOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

HaunnaTh Hajo ¢ U3y4eHHs: peKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo NOMHUTB, YTO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENIbHOM paboThl. B cBsi3u ¢ 3TUM padoTa ¢ peKOMeH-
JIOBaHHOW JUTeparypoil oOsi3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAUMO OOpaTHTh Ha
COJIepKaHNEe OCHOBHBIX ITOJIO)KEHHH M BBIBOJOB, OOBSCHEHHE SBICHUN W (aKTOB, YSICHEHHE
NPAaKTUYECKOI0 MPUIIOKEHUSI pacCMaTpUBAEMBbIX TEOPETHYECKUX BOIpPOcOoB. B mporecce 3Toit
paboTBI HEOOXOUMO CTPEMHUTHCS MOHATH W 3aIIOMHHUTH OCHOBHBIE TTOJIOKEHUSI paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaAKXKe Pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puase u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoThl

Teopernyeckas 4acTh pacueTHO-Tpaduueckoil pabOThI BHIMOIHAETCS MO YCTAaHOBICHHBIM
TE€MaM C UCIOJb30BaHUEM NpaKTHUECKUX MaTepuaioB. K xaxaoi TemMe pacueTHO-rpaduuecKoil
paboTHI pEKOMEHTyeTCsl IPUMEPHBIN TIEPEUYCHB Y3JIOBBIX BOIIPOCOB, CITMCOK HEOOXOIMMOI JTnTe-
parypsl. M31arast BOmpocsl TeMbI, CIEyeT CTPOro MpuaepKUBaThes MiaHa. PaboTa He moikHA
MPEJICTaBIATh Nepecka3 OTAEIbHBIX IUIaB ydeOHHKa WiM ydeOHoro nocodousi. HeoOxomumo us-
JIOXKHUTh COOCTBEHHBIE COOOpa)KEHMs MO CYIECTBY M3JIaraéMbIX BOIPOCOB, BHECTU CBOM Mpe[-
noxernns. OOIIre MOIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
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pamu. Vznmaraemblii MaTepuan mpu HEOOXOAMMOCTH CJEIyeT MPOMILIIOCTPUPOBATh TaOJIUIIAMH,
cXeMaMu, IMarpaMMaMH U T.J.

10 Onucanue MaTepUAIBLHO-TEXHHYECKOT0 00ecneyeHusl, He00X0IMMOro J1JIsi
OCyILIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO JUCHUILUIHHE (MOTYJII0)

10.1 YueOHo-1200paTopHOe 000py10BaHUE
Tabnuna 6 — Ilepedenp 060pya0BaHUs TabOpATOPUH

HaumenoBanue aynuropuu
AynuTopus (naboparopun) Ucnonszyemoe o6opyaoBanue
102/3 Jlaboparopus snekrpuueckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wus3-
W3MEPCHHI, MeTha mepenust. Ocrmuiorpad C1-178

10.2 Texnuveckue v 3JIEKTPOHHbIE CPEACTBA 00yUYeHUs

JleKIInOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIyXKAIIUMU I IpeACTaBiIeHUs yueOHON nHpopmanuu OOJIBLION ayauTo-
pun (HaOOpPBI JIEMOHCTPAIIMIOHHOTO 000pYyIOBaHUs (TIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHSTHS.

Jlist 1abopaToOpHBIX 3aHATHIT HcTonb3yeTcs ayautopust Ne 302/3 | ocHamieHHast 000pya0-
BaHUEM, YKa3aHHbBIM B Ta0I1. 6:

CamocrosiTesibHas padora.

[Tomerenust 1ist caMOCTOSATEILHON pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTbBIO HOJKI0YEeHUs K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMALIMOHHO -
obpasoBarensHOl cpene KHAT'Y:

- yntanbHblil 321 HTb KHATL'Y.

- KOMIIbIOTEepHBIC Kiacchl (aya. 202, 207, 211 kopmyc Ne 3 ).

11 Huble cBeaenus

MeToanuyecKue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS ¢ OTPAaHMYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMU OOYy4aroIMMUCS, TaK U B OTJEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS IJIs TOJIydYeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tieqarornyeckuii CoOCTaB 3HAKOMHUTCS € TCUXO0JIOTO-(PU3UOTOTHIECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBaINAOB (pu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHMS ThIOTOPAMHU, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 0OYUEHUS], TEXHOJIOTHU COLIMOKYJIBTYPHON peadHIUTAlUU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KJIMMara B cTyeHdeckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IMPEAOCTaBICHHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHHMYECKUX
CPEICTB M UHPOPMAIIIOHHBIX CUCTEM.
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OcBoenne nucuuiuvHbl gunamMu ¢ OB3 ocymniecTBisieTcss ¢ HUCIOJIB30BAHUEM CPENICTB
0o0yueHHsI OOLIEro M CNELUaIbHOTO Ha3Ha4eHUs (IEPCOHANBHOTO M KOJUIEKTUBHOI'O MCIOJIb30-
BaHMs). MarepraabHO-TEXHHUECKOE 00ECeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

@®opma NpoBeACHUS aTTECTALMK JUISl CTYACHTOB-UHBAJINIOB YCTAaHABIMBAETCS C YUETOM
UH/MBUYaJIbHBIX Ncuxodu3ndeckux ocodennocreil. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

+ B II€YaTHOM WJIM OSJIEKTpOHHON ¢opme (i JMIl € HapyLEHUSIMH OIOPHO-
JIBUTATEIBHOTO amnmapara);

* B IIe4aTHOM (hopMe UJIH JIEKTPOHHOU (popMe C yBEIMUYEHHBIM IPU(YTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

* METOIOM UTEHMS ACCUCTEHTOM 3a/1aHus BCIYX (IUIs JIML C HAPYIIEHUSMH 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHIL. [l TakuxX CTYJNEHTOB IpeAaycMaTpUBaeTcsi AOCTyIHas opma mpenocras-
JIEHUs] OTBETOB HA 3a/laHus, a UMEHHO:

* IUCbMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI] C HApyLLIEHH -
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAaHUEM YCIIYT acCHUCTEHTa ([UIs
JIMI] C HapYLIEHUSIMU ONIOPHO-/BUTaTEIBLHOTO aliapara);

* YCTHO (7151 JIUIL ¢ HApYLICHUSIMU 3PEHHUs, ONIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEoOXxoaMMOCTH ISl 00YUYaOLIUXCsl ¢ MHBAJIUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTtpoJiorusi 1 TeXHHYECKHE U3MepPeHUst

HampagiieHne moAroTroBKu 11.03.04 "Dnexmponuxa u nanosnemponuxa"
HampasnenHocTs (Mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem ¢ oyenxou Kadgheopa DM - Dnexmpomexanuxa

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

I/IH,[[I/IKaTOpBI JOCTHIXKCHUA

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben
CaMOCTOSITEIILHO TPO-
BOJIMTDH IKCIICPUMECH-
TaJIbHbIE
HCCIIEIOBAHUS U HC-
10JIb30BaTh OCHOB-
HBIC IIPHEMBI 00pa-
0OTKHM U IIpeJicTaBIIe-
HUS TIOJTYYCHHBIX
JTAHHBIX

OIIK-2.1 3HaeT OCHOBHBIE METO-
JIbI I CPEJICTBA TIPOBEICHUS DKC-
MEPUMEHTATbHBIX

MCCJICI0BAaHMM, CHCTEMBI CTaHap-
TU3AIHU U CePTUPUKALUN
OIIK-2.2 YmeeT BbIOUpaTh CIIOCO-
OBI ¥ Cpe/ICTBAa U3MEPEHUH U MPO-
BOJIUTH DKCIIEPUMEHTAIbHBIC HC-
CIIeIOBaHUS

OIIK-2.3 Bmageer criocobamu 00-
pabOTKH U TPECTABICHUS TIOJTY-
YEHHBIX JAHHBIX U OLIEHKH I10-
IPEITHOCTH PE3yJIbTATOB U3MEPE-
HUM

3HaTh ¥ UCIOJIb30BAaTh COOTBET-
CTBYIOIIIME PECYPCHI, COBPEMEH-
HbIE ME-TOJUKHU U 000pYy10Ba-
HUE B 00JIaCTU METPOJIOTH U
TEXHUYECKUX U3MEPEHUU
YMeTb 00pabaThIBaTh U IPE/I-
CTaBIISATh MOJIyYEHHBIE dKCIIe-
pUMEHTAJIbHbIE JTaHHBIE AJIS TO-
JTydeHusi 000CHOBaHHBIX BHIBO-
JIOB B 00JIACTH METPOJIOTUU U
TEXHUYECKHUX U3MEPCHHUSX.
Brnaznets coBpeMEeHHBIMH HH-
(hopMaIMOHHBIMU TEXHOJIOTHSI-
MU U IPOTPaMMHBIM o0ecreye-
HUEM IpU PEeLIeHUH 33134 B 00-
JIACTH METPOJIOTUH U TeXHHYe-
CKHX U3MEPCHHUSIX.

Tabmuna 2 — [NactiopT GoH/1a OIIEHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTenu oueHKHU
AUCHUILINHBI cpeAcTBa

Paznensr 1 — 6 OITK-2 JlaGopaTopHbie | ApryMEeHTHPOBAaHHOCTH OTBE-
paboThI TOB

Paznensr 1,2,3,4,5 OIIK-2 Pacuerno- [TonHOTa M IPaBUIIBHOCTH
rpaduueckas BBITIOJTHEHUS 3a/IaHUS
pabota

Paznensr 1 — 6 OIIK-2 Bormpocs! k 5k3a- | [loHOTa U1 apryMeHTHPO-
MEHY BaHHOCTb OTBETOB

2 Mertoanueckne MaTepHuaJibl, ONpe/esioue NPoueaypPhl OlleHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESTEJbHOCTH, XapAKTePU3YIOLIME MPOLece
(popMupoBaHus KOMIIETEHIM I

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIypbl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl AUCIHU-

TUIMHBI (Tabnuua 3).

Tabmuia 3 — TexHosornueckas Kapra

Haumenosa-
Cpoku Ikana
HHE Kpurepun
BBINOJI- | OLICHUBA-
OLICHOYHOI0 OLICHUBAHMS
HEeHUuA HHASA
cpeacTBa
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Haunmenosa-
HHE Cpoxn Ilkara Kpurepun
OLICHOYHOTI'0 BRLINOJ- | OHCHHBA- OLlCHHBAHHUS
HEeHUsl HHA
cpeiacTBa
3 cemectp
Ilpomesicymounaa ammecmayun 6 ghopme 3auema ¢ OUeHKOI

1 | JlabopatopHas | B Tedenue | 5 0aIOB | 5 GauIOB — CTYIEHT MOKa3ajl OTIMYHBIE HABBIKU
padora 1 ceMecTpa MIPUMEHEHUS MOJTy4YEHHbBIX 3HAHUM M YMEHUH MPU

2 | JIaboparopHast | B TedyeHue | 5 6ayioB peleHn: POECCHOHATBHBIX 3a1a4 B PaMKax
pabota 2 ceMecTpa YCBOEHHOT'0 y4eOHOro MaTtepuara.

3 JlaGopaTopHast | B TedeHue | S5 6amioB 4 Gamma — CTYJICHT MOKa3all XOPOUIAE HABBIKH
pabora 3 cemecTpa . .

4 | MaGoparopras | & Teucnmc | 5 Gamios MPUMEHEHHsI TOTyYeHHBIX 3HAaHUH U YMEHUI Tpr
paGora 4 cemecTpa peleHny MpoQecCHOHATBHBIX 3a7ad B paMKax

5 | JlabopatopHast | B Tedenue | 5 6amiop | YCBOCHHOIO ydeOHOrO Matepuana.
pabora 5 cemMecTpa 3 Gaita — CTy/IEHT MOKa3all YI0BIETBOPUTEIHHOE

6 JlaGopaTopHast | B TeueHue | S 6amioB BJIQJICHUC HABBIKAMM TIPUMEHCHUS TMOJTYyYEHHBIX
pabora 6 cemecTtpa 3HAHUM U YMEHUI TpHU perieHud mpodeccro-

HAIBHBIX 33[1a49 B paMKaxX YCBOCHHOTO y4eOHOrO
Marepuaa.

2 Gayuia — CTYJCHT MPOJIEMOHCTPUPOBATT HEJIOCTa-
TOYHBIA YPOBEHb BIIAJICHHSI YMEHHUSMU U HAaBbIKa-
MU TpU peLIeHUH MpOEeCCHOHANBHBIX 337a4 B
paMKax YCBOSHHOT'O YUeOHOTO MaTepHaa.

7 | PacueTHo- B Teuenue | 20 6amwioB | 20 GaUioB — CTYIEHT MOKA3al OTJIMYHbIC HABBIKK
rpadudeckast ceMecTpa IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI U YMEHUH TIPH
pabota pelenny po)eCCHOHAIBHBIX 3a1a4 B PaMKax

YCBOEHHOT'O y4€OHOTO MaTepuaia.
15 GayioB — CTYZIEHT MOKa3al XOPOILINE HABBIKH
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
perrern poecCHOHATBHBIX 3a/1ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.
10 OGamioB — CTy#eHT TOKa3al Y/IOBJIe-
TBOPUTEIILHOE BJIa/ICHUE HABBIKAMHU TIPHMEHEHUS
IIOJTyYCHHBIX 3HAHWM M YMEHUH IIPU PEILECHUU
poQeCCHOHATBHBIX 3a/]a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuara.
0 OamwIoB — CTYAEHT HPOJIEMOHCTPUPOBA HEJO-
CTaTOYHbII YPOBEHb BIAJICHUA YMEHUSMU W
HaBbIKaMH TIPU PelleHnH NMPOpECCHOHATBHBIX 3a-
J1ad B paMKaxX YCBOGHHOTO y9eOHOro MaTepraria.
UTOI'O: 50 6a/10B —

Kpurepun oueHku pe3yjbTaToB 00y4eHHs! 110 JUCHUILIMHE:
0 — 64 % oOoT MakCHMaJlbHO BO3MOXXHOW CYMMBI OaJJIOB — «HEYIOBICTBOPUTEIHHO
(HepoCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIIUHE);

65 - 74 %

OT MaKCHUMalbHO BO3MOXKHOI CYMMBI

(OporoBbIN, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MaKCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
85 — 100 % oT MakcCUMaJIbHO BO3MOXXHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHI, MaKCUMAaJIb-

HBIA YPOBEHb)

0amioB — «YAOBJICTBOPUTCIIBHO»

3 TunoBble KOHTPOJIbHBIE 3aJaHNs] U HHbIE MATePUAIbI, HEOOX0IUMBIE J1JIs1
OLICHKHU 3HAHMIi, YMeHMii, HABBIKOB U (IJIH) ONBITA AeATeIbHOCTH, XapaKTepH-
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3ylome npomecc popMupoBaHUs KOMIIETEHINH B X0/1e 0CBOeHHs 00pa3oBa-
TeJIbHOH MPOrpaMMbl

3.1 3agaHus 11 TEKyIero KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1. Pacuupenue npedenos usmepenus amnepmempa u 80Jibmmempa

Kaxkoit Bug umeeT cxema BKIIFOUCHUSI HAPYKHBIX IIIYHTOB?

Onpenennre CONPOTUBIIEHUE IIYHTA JUJII U3MEPUTEIBHOTO MEXAHU3MA C TOKOM IIOJIHOT'O
oTkioHeHHus 5 MA 1 Rum = 3 Owm, eciiu Hy’HO n3MepuTh Tok 150A.

Kakum 1015kHO OBITH COMPOTUBIICHHUE LIYHTA K MUJUTHAMIIEP-METPY, PACCUNTAHHOMY Ha
75 MB, ¢ TokOM TIOJIHOTO OTKJIOHEHUS 7,5 MA 11 u3mepenus Toka 7,5A?

Kaxko#t Tok MOXKHO H3MEpHUTh MpuobopoM, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIYHTOM, COIIpoTuBiIeHHe kotoporo Rur = 0,01 Om?

Kakune BcnoMmoraresbHbI€ 371€EMEHTBI IPUMEHSIOTCA 11 U3BMEHEHUS MIPEAEIIOB U3MEPEHUS
MarHUTORJIEKTPUYECKUX BOJILTMETPOB?

Kakoro mopsnka A01KHO ObITh COMPOTHUBIICHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTEINb-
HOMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpspkenus Ha pamke Uo = 10 MB, g nonydenust
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4YeHHs HaIpPsHDKEHUs OYIEeT pacllMpeH Ipeaena U3MEPEHHUs BOJBTMETpa C
conpotubiieHreM paMku Ro = 1 Om u nagenunem Hanpsbxkenust Ha Hel Uo = 10 MB npu Bkitroue-
HUU 1006aBogHOTrO pe3uctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3mepenue omuyeckux conpomueieHutl u UHOYKmMueHOCmel KOCGeH-
HbIM Memooom

UTo NOHMMAIOT MTOJ1 UBMEPEHUEM COIPOTUBIICHUS?

[Touemy npu ompeneneHUr CONPOTUBIICHUS 110 METOAY aMIlepMeTpa U BOJIBTMETpA Cie-
JyeT MPUMEHSATH Pa3INYHbIe CXEMBbI BKIIOUCHUS H3MEPUTEILHBIX TPHOOPOB?

Kaxkue conpoTuBieHus npu ONpeAesieHud 10 METOAY BOJIbTMETPA U aMIIepMETpa IPUHS-
TO CYUTATh «OOJNBIINMU» U KaKUe «MajbIMU»?

B yem cyTh KOCBEHHOTO METO/1a U3MEPEHUS?

3aBUCHT JIM CX€Ma BKJIIOUEHUS! aMIIEpPMETPa, BOJIbTMETPA, BATTMETPA OT 3HAYEHMsS HEU3-
BECTHOT'O CONPOTHUBIIEHUS KATYIIKH UHYKTUBHOCTH?

Onpenenure cyMMapHO€ CONPOTUBIIEHHE ABYX IOCIIEIOBATEIbHO COECIUHEHHBIX 00pas3-
IIOBBIX KaTyllek conpotuBieHus npu: a) R = (10 + 0,05); 6) R = (1£ 0,02) Om.

KaxoBa oTHOCHTENbHAS TOTPEIIHOCTh U3MEPEHUS HANPSDKEHUS IIEPEMEHHOT0 TOKa DJIEK-
TPOMAarHUTHBIM BOJIETMETPOM TP TOJIOKEHUH NepeKiIrodaTess poaa paboThl Ha MOCTOSHHOM
TOKe, eciii npubop nokaseiBaet 128 B npu Hanpsbkenuu 127 B.

[IpoBeneHbl TpU TPyNINbl U3MEPEHUIN COMPOTHUBIICHUS OAHON W TOM ke 00pa3loBOi Ka-
TYIIKH ¥ TIOJIYY€HBI CIeayromue pe3yiabTaTel, OM: a) x = 100,145 + 0,005; 6) x =100,115 £ 0,20;
B) x =100,165 + 0,010. Ilyrem nanbHeiimelr oOpabOTKM pe3yNbTAaTOB HAWAWUTE MOrPEIIHOCTh
CPEIHEB3BEIIEHHOTO.

Jlia uamepenus HanpsbkeHus oT 80 B no 120 B ¢ oTHOcHTENBbHON MOIpEIHOCTBIO, HE
npesbliiaromiend 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIIUN Kiacc TouHOCTH 0,5 UM BepXHUM mpe-
nen n3mepenuit 150 B Y noBneTBopsieT Jin OT OCTaBIEHHBIM yCIOBUAM?

Jlabopamopnas paboma 3. Cmanoapmuas obpabomka pe3yivmamos8 MHOLOKPAMHBIX UMepe-
HUU

B kakux ciyudasix mpoBOJST U3MEPEHUs] ¢ MHOTOKPATHBIMU HE3aBUCUMBIMHU HAOIIOICHH-
AMH? YTO NPUHUMAIOT 3a PE3YJIBTAT TAKUX U3MEPEHUI?

Jaiite ompezneneHue cIeAyoOIUX MOHATHI: JTOBEPUTENbHASI BEPOSITHOCTh, JOBEPUTENb-
Has TPaHWLA CIIy4ailHOW NMOTPEIIHOCTH M3MEPEHHUs, IPOMax, HEUCKIFOYEHHBIM OCTATOK CUCTE-
MaTHYECKON NOTPEIIHOCTH U3MEPEHMUS.
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UTto Takoe JOBEPUTENIbHBIA HHTEPBAN?

HazoBuTe 0OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU psiia HAOTIOACHHUIA.

Kornma npoBoauTcst cranaapTHas mpoueaypa o0padoTKu pe3yIbTaToB H3MEPEHUN ¢ MHO-
TOKpaTHBIMH HaOJIIO/ICHUSIMH, B UEM OHA 3aKJII04aeTcs?

Uem oTiiMyaeTcs qUCiepCrs psijia HaOIIOICHUH OT AUCTIEPCUH Pe3yNIbTaTa U3MEpPEeHMA?

Jlabopamopnas paboma 4. Ilogepka 00noghaznozo cuemyuxa 1eKmpuieckou SHepeuu UHOYKYU-
OHHOU cucmembvl

Kaxk co3paercst Bpamarommii MOMEHT B U3BMEPUTEILHOM MEXaHU3ME MHIYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mpoliecca, JaiiTe MaTeMaTUYeCKOe BhIPA)KEHNE MOMEHTA.

Uemy n0mKeH ObITh IPONOPIIMOHATICH BPAMIAOIINI MOMEHT B CUCTYMKAX MHIYKITMOHHO-
r'O TUIA U KaK 3TO 00eCreurnBaeTcsl.

Kakum 00pa3om U, ¢ Kakol MENbI0 CO3aeTCsl KOMICHCAIIMOHHBIA MOMEHT. OOBbsICHUTE
(bu3HKy ero BO3HUKHOBEHHUSI.

[TosicauTte, moyemy 4ucio 0OOPOTOB JMCKA CUETYMKA MPOMOPIMOHAIBHO yYUTHIBAEMOMN
SHEPTUHU.

C Kako¥ 1IeTTbI0 MAarHUTHBIN MOTOK KATYIIKW HAaNpsDKEHUS pas/iefieH Ha JBa MOTOKa pa-
Oounii 1 HepaboUui.

Kakue ycrmoBus HE0OXOAMMO BBITIOJIHUTH, YTOOBI BPAIAIONIUA MOMEHT B H3MEPHUTEIb-
HOM ME€XaHU3Me MHAYKIMOHHOTO TUMa ObLI IPOMOPIMOHANICH aKTUBHOM MOIIIHOCTH.

Jlabopamopnass paboma 5. Hzmepenue kosghguyuenma mowHOCmu npu pasiuyHbix 6Uoax
Hazpy30K

3anuimTe ypaBHEHHE Kbl (pazomMeTpa

Kakum 00pa3oM MOKHO MPOU3BECTH pacueT cos¢ 1o 3HayeHnusm P, U, 1?

B kakux ciyyasix, ¥ M0 KaKMM CXEMaM MOYXHO W3MEPHUTh aKTHUBHYIO MOILIHOCTH 3-X (a3-
HOW CHCTEMBI OJTHUM OJHO(a3HBIM BAaTTMETPOM?

Korna st u3mMepeHust ak THBHON MOITHOCTH 3-X (Da3HOM CHCTEMbI MOYKHO TOJIb30BAThCS
CXEeMOH /IByX BaTTMETPOB?

VY CTpoicTBO U MPUHIMIT AEUCTBUS 3-X (pa3HOTO BaTTMETPA.

Jlabopamopnas paboma 6. (Peanusyercs B popme npakTHUeCKo MOATOTOBKU) [logepka snek-
MpOUBMEPUMENLHBIX NOKA3bIBAIOWUX NPUOOPOE

KakuM 10mKHO OBITH COOTHOLIEHHE KJIACCOB TOYHOCTH 00pa3I[0BOTO M MOBEPSIEMOTro aM-
epMeTpoB?

Yro noHnMaeTcs noJ MOBEPKOM CPEACTB U3MEPEHUI?

[Ipubop kakoro kjacca TOYHOCTH CIEAyeT BBIOpATh JJi1 MOBEPKH aMIlepMeTpa Kiacca
1,5; 2,57

UTto Takoe KJ1acc TOYHOCTH U3MEPUTENLHOTO ITprudopa?

Kakue BapuaHThl criocoba CIMYeHUs MOKa3aHU MOBEpIeMOro U 00pa3lioBoro npuoopos
Bawm n3BectHbI?

Kak mpoBepsiloT COOTBETCTBHE IMOBEPSEMOro NMpuOOpa yKa3aHHOMY Ha IIKajie Kiaccy
TOYHOCTH?

Bo3MoxHO 1M mpoBeneHrne NMOBEPKH BOJbTMETpa Kiacca 0,5 ¢ MOMOIIBIO BOJBTMETPA
knacca 0,27

Omnpenenure neny aenenus Bartmerpa npu: UH =300 B, In =1 A,

An=150; Un=450B,Iu=5A, Au=150; Un =150 B, In =2 A, Au = 300.

Ilokazanus BoibTMETpa ¢ quanazoHoM usmepenuit ot 0 B 1o 150 B pasnsl 51,5 B. IToka-
3aHUS 00Pa3l0BOT0 BOJIBTMETPA, BKIIFOYEHHOTO mMapajuienbHo ¢ nepBbiM — 50,0 B. Onpenenuts
OTHOCHTEJIbHYIO U TIPUBEACHHYIO MOTPELUIHOCTH paboyero BOJIbTMETPA.
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PacuerHo-rpadguyeckas padbora

3aoanue 1. ]1iia BbIOOPKH SKCHEPUMEHTANBHBIX JaHHBIX, MOPYCHHBIX MPH H3MEPEHHU
BBIXOJITHOT'O HaNpsDKEHUs I'€HEepaTopa, ONpPENeUTb I'PAHULBI JOBEPUTEIbHOTO MHTEpBaja MpHU
3aJJaHHOM JTOBEpUTENBHON BEPOSTHOCTH Pj. B Tabmune U1t BApHAHTOB NMPHUBEIECHBI HOMEP BbI-
0opky, KI1acc TOYHOCTH BoJbTMeTpa c/d u npenen usmepenus Uy. UucioBble TaHHBIE KOHKPET-
HOW BBIOOPKH HEOOXOIMMO B3STh U3 TAOJIHUIIE:

i?{pTH Bridopka | Py | Uy, B c/d BainT 1 BeiOopka | Py L;,;’ cld
1 1 0,5 1 0,1/0,05 | 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,201 |4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 | 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 | 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 | 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 | 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,015 |14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 | 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 |18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 | 20 4 0,6 100 | 0,2/0,05
Bribopka | Enununa usmepeHust {Ui},1=1...10
1 uB 952,5; 957,0; 955,5; 953,0; 954,5;
954,9; 955,1; 956,8; 955,2; 952,5
5 uB 852,5; 857,0; 855,5; 853,0; 854,5;
854,9; 854,8; 855,1; 855,2; 852,5
3 B 7,551; 7,562; 7,549; 7,538; 7,525;
7,555; 7,545; 7,545; 7,555; 7,525
4 B 85,61; 85,52; 85,39; 85,48; 85,25;
85,55; 85,45; 85,45; 85,55; 85,22

3aoanue 2. OnpesneneHue TOBEPUTEIbHON BEPOSITHOCTH MPHU 33JaHHOM JOBEPUTEILHOM
uHTepBasie. J{1s BBIOOPKH CIydalHbIX BEIMYUH 3a/aHus | OompeaenuTh 3HaUYCHHE JOBEPHUTEIb-
HOW BEpOSTHOCTH, €CIIH 3aJlaHbl TPAaHUYHBIE 3HAYECHHUS MOTPEIIHOCTEH B MPOIEHTHOM OTHOIIIE-
HHU K CpeiHeMy apudmeTrndeckoMy: el — HIDKHSASA rpaHuia, £2 — BEpXHsis IpaHuna. 3HaueHus &l
U ¢2 TIpUBEJICHBI B TaOIUIIE:

Bapuant 1 2 3 4 5 6 7 8 9 10
el, % -0,1 0,1 -0,1 -0,2 -0,3 | -0,05 | -0,02 0 0 -0,1
g2, % 0,2 0,2 0,1 0,1 0 005 | 005 | 005 | 01 | 0,15

Bapuanr | 11 12 13 14 15 16 17 18 19 20
el, % -001 | -005 ] -005| 01 | -0,02 | -0,02 |-0,015| -01 | -0,1 | -0,05
€2, % 0,01 | 0,02 0,1 005 | 0,02 | 0,01 | 002 | 0,15 | 0,2 | 0,05

3aoanue 3. lloctpouth rpaduku pacmpeneieHruss OTHOCUTEILHONH M aOCOJIOTHOU TO-
IPEIIHOCTEH MO Juana3oHy W3MepeHus A uudpoBoro BonbTMeTpa. PaccunraTh 3HaUYSHHS OT-
HOCHUTEJIbHOW M a0COJIIOTHOM MOTPEIIHOCTEN, KOTOPbIE COOTBETCTBYIOT CpEeIHEMY apH(pMeTHUe-
CKOMY 3HA4YEHHUIO BBIOOPKH «A4», ONpEACICHHOMY B 33JaHUU 1. HAWTH OTHOCHUTENIbHYIO TOTpell-
HOCTBH cpenHero apudpmernyeckoro d(4). Onpenenuts aOCOMIOTHYIO MaKCHMAaIbHYIO MOTper-
HOCTb B TOUKE IIKaJIbI COOTBETCTBYIOIIEH 3HAUCHHUIO «A»:
Q=0(4) - 47100 %.
JlaHHBIe HEOOXOIMMO B3ATh U3 TaOIHUIIBI 115 3aaaHus 1.
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3aoanue 4. OnpenenuTb AOBEPUTEIbHBIN UHTEpBaN AJI 3aJaHHOM TOBEPUTENBHOMN I10-
TPEUIHOCTU C YYETOM HHCTPYMEHTAJIbHON MOrPENIHOCTH, HCIOIb3ys OMUCAHHYIO METOJMHUKY.
JlaHHBIE CBOETO BapHaHTa HEOOXOAMMO B3ATh M3 TaOMMIbI [Tt 3ananus 1. Bee pacdersr mpous-
BECTH C UCIOJIb30BaHHEM pacnpenenenus CteiofeHta. Pesynbrar 3anucath B crangapTHOH (op-
Me, yKa3aB rPaHUIIbI JIOBEPUTEIHLHOTO HHTEPBAJIA U JIOBEPUTEIHHYIO BEPOSITHOCTb.

3aoanue 5. Onpenenuth MOKa3aHUA HIKE MEPEYUCIICHHBIX MPUOOPOB, HA KOTOPHIE IO-
OUYEePEIHO MOJAOTCS CUTHAIBI C OJJMHAKOBOW aMILUTUTYION, HO UMEIOIIHNE PA3InIHYI0 PopMYy.

1) BonbT™meTp, ¢ mpeoOpa3oBareneM JACUCTBYIOLIET0 3HAYCHUs (KBaJpaTHUHBIM J1eTeK-
TOD).

2) BonbT™eTp, ¢ npeoOpa3oBaTesieM CPeAHEBBINPSMICHHOIO 3HAYeHUs (JIMHEHHBIN fe-
TEKTOD).

3) BonbT™meTp, ¢ aMIUTATYAHBIM Pe0Opa3oBaTesieM U KOHICHCATOPOM, BKIFOUCHHBIM I10-
CJI€I0BATENbHO (aMIUIUTYAHBIN IE€TEKTOP C 3aKPBITHIM BXOJIOM).

Bce npubopsl oTrpagynpoBaHbl B JEHCTBYIOMUX 3HAYECHUSX CHHYCOUIATBHOIO CUTHAA.
Curnanel, KOTOpBIE CJIEIyeT MOAaTh, UMEIOT OuHaKOBYI0 aMIiuTyny Uy =10 - N, [B], roe N —
HOMEp BapuaHTa. PaccmaTpuBaroTcs TpH TUIIA CUTHAJIOB:

1) M'apmoHMYeCKUi CUTHA.

2) Meannp.

3) OxHoMnoJIApHBIE MPSIMOYTOJIBHBIE UMITYJIBCHI JNIUTENBHOCTRI0 T = 10 - N, [MKc] u 4a-
crotoi cienoBanusa 5000 I'm.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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