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1 OOume mooKeHus

Pabouas nmporpaMma quCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHs» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MuHucrepctBa oOpasoBanus U Hayku Poccuiickoit dexnepa-
ruu Ne 870 ot 31.07.2020, u ocHOBHOM nipodeccrnoHanbHON 00pa30BaTeIbHON MPOTPaMMBI TTO/I-
FOTOBKM «YIPaBJICHUE WHHOBAI[MOHHBIMM IIPOLECCAMM M IPOEKTAMHU» [0 HAIpPaBIECHUIO
27.03.05 MHHOBaTHKA.

OcHoBaHue Ui OMNpeneleHuss MPOPEeCcCHOHATBHBIX KOMIIETCHIIMH U TPAKTHYECKOM
MOJITOTOBKHU:

— IIporokon «Kpyrioro croma» ¢ BenymuMmHu paboTOAATENIMU M IPEICTABUTEISIMH
skcneptHoro coobmectsa Ne 1 ot 18.03.2022.

3anayn dopmupoBaHUe 3HAHWA, YMEHUN U HABBIKOB B OOJIACTH METPOJIOTHH, TPUH-
AUCIUIIITNHBL [UIIOB U3MEPEHUSI, TEOPUHU OMPEAECICHUS TOTPENTHOCTEN U3MEPEHUS;, CPEIICTB
U3MEpeHUS PU3NICCKIX BEITHYMH.
OcHoBHBIE OCHOBBI METPOJIOTHUH.
pasesnsl / TEMbI MeTobl U CpeaCcTBa U3MEPEHUM.
AHUCIHILTAHBI Teopus OLIEHKU KauecTBa M3MEPEHHUIA.
[ToBepka u KaIMOpPOBKA CPEACTB U3MEPEHUS.
IIpuknagnas METPOJIOTHS.
MeTponorn4ecKuii KOHTPOJIb U HaJa30p.

2 TIlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI MO AUCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

[Ipotecc n3yueHus TUCHUTUIMHBI «METpOJIOTHS U TEXHUYECKHE U3MEPEHUS» HalpaBlieH
Ha GopMUpOBaHUE cleAyomuX koMieTeHIui B cootBeTcTBUU ¢ ®PI'OC BO u ocHOBHOI 00pa-

30BaTeNIbHON MTporpamMmoit (Tadmuma 1):

Tabmauna 1 — KoMnereHImy 1 MHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIKCHUA

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

OIIK-2 Cnocoben
dbopMyIupOBaThH 3a-
nauu mpodeccuo-
HaJLHOM JIeATEIIHLHO-
CTH Ha OCHOBE 3Ha-
HUHN NpOPUIBHBIX
pa3ziesioB MaTeMaTu-
YECKUX, TEXHHUECKUX
U €CTECTBEHHO-
HAyYHBIX JIUCIUATLINH
(Momymeit)

OIIK-2.1 3HaeT 3aKOHBI TPOPUITb-
HBIX Pa3/I€JI0B MATEMaTHYECKUX,
TEXHUUYECKUX U €CTECTBEHHO-
HAy4YHBIX JUCLHUILIINH

OIIK-2.2 YmeeT npuMeHsTh (hu3u-
YeCcKue, MaTeMaTH4eCKe, TEXHH-
YECKUE U €CTECTBEHHO-HAyUHBIE
METO/Ibl, METOJI0JIOTHH, CIIOCOOBI U
ITOPUTMBI U1 (POPMYTUPOBAHUS
3aJ1a4 TEOPETUUYECKOr0 U PUKIIAI-
HOTO XapakTepa npodeccruoHanb-
HOM JIeSITEIbHOCTH

OIIK-2.3 Bnazneer HaBbIKaMU MpHU-
MEHEHUS 3HaHUH NMPOPUIbHBIX
pa3aesioB MaTEMATUYECKUX, TEXHU-
YECKUX U €CTECTBEHHO-HAYYHBIX

3HaTh ¥ UCIOJIB30BATH COOTBET-
CTBYIOIIHME PECYPCHI, COBPEMEH-
HBIE METOJIUKU ¥ 000pYI0BaHUE
B 00JIaCTH METPOJIOTH U TEXHU-
YECKHUX N3MEPEHUI

YMetb 00pabaTbIBaTh U Ipe-
CTaBIISITh ITOJTyYEHHBIE dKCITe-
pPUMEHTAJIbHBIE JaHHBIE JJIS 10~
JTydeHHsi 000CHOBAaHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUH U
TEXHUYE-CKUX N3MEPEHUSX.

Brnanets coBpeMeHHBIMU MH-

(bopMaMOHHBIMH TEXHOJIOTUSI-
MU U IPOrpaMMHBIM obecreue-
HUEM TIPH PEIICHUH 3a1a4 B 00-
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JUCIUIUIMH IpU (GOPMYIUPOBAHUH | TACTH METPOJIOTHUHU U TEXHHUYE-
po(hecCHOHANBHBIX 3a7a4 CKHX U3MEPEHHI

3 MecTo IMCHUILUIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/bHOI NporpaMMbl

Jucuuminaa «MeTpororvist M TEXHIUECKHE M3MEPEHHsDy U3y4daeTcsi Ha 2 Kypce B 3 ceMecTpe.

JuciurinHa sBisieTcss 0a30BOM AUCHMILIMHOM, BXOJHUT B cocTaB Oioka 1 «Jlucuumiu-
HbI (MOJYJTH)» U OTHOCHUTCS K €ro 0a30BO# YacTH.

Jlns ocBOEHHUsI MHMCIUIUIMHBI HEOOXOIWMBI 3HAHWS, YMEHHS, HAaBBIKU W (WJIM) OIBIT
MPaKTUYECKON AeATEIBHOCTH, CHOOPMUPOBAHHBIE B MPOLIECCE U3YUCHUS TUCIUTUINH / TIPAKTHK:
«Xumusy», «MaremaTukay, «IJIEKTPOTEXHUYECKHE MATEPUAIIbl U SJIEMEHThI AJIEKTPOHHOU TEX-
HUKW», «Du3nuka», Teopus BEpOATHOCTEN U MATEMATUYECKAS] CTATUCTHKA.

3HaHUs, YMEHUSI U HABBIKH, COOPMHUPOBAHHBIC JUCIHUIUIMHON «Memponocus u mexuuye-
cKue usmepenusy, 0ynyT UCIOJIb30BAaHbl IPU MU3YYEHUH NUCHMIUIMH «OCHOBBI MPOMBIIUICHHON
ABTOMATUKH U POOOTOTEXHUKHY», «TeNeKOMMYHHKAIMOHHBIE CHUCTEMBI», MPU MPOXOXKICHUU
MpaKTUKHU «Y4yeOHas MpakTUKa (03HAKOMHUTENIbHAS MPAKTUKA)», TPU MOATOTOBKE U CIa4ye rocy-
JIApCTBEHHOTO SK3aMEHa.

Juctummimaa « MeTposIorust ¥ TEXHHYECKUE U3MEPCHHS» YaCTHYHO peanusyercs B hopme
MPaKTUYECKOW MOAroTOBKH. [IpakThueckas MOArOTOBKA OPraHU3YEeTCsl IIyTEM BBINOJHEHUS Ja-
OopaTOpHBIX padoT.

Hucturmuaa «MeTpoJIoTuss U TEXHUYECKHE U3MEPEHHUS» B paMKaxX BOCIHUTATEIBLHON PabOThI
HanpaBliieHa Ha (GOpMHUpPOBAHUE Y OO0 yUAIONTUXCSI
YMEHHsI apTyMEHTUPOBATh, CAMOCTOATEILHO MBICIHUTH, Pa3BUBAET TBOPUYECTBO, MPOPeCcCHOHAb-
HbIC YMEHHUS .

Bxoouou konmponv npu uzyueruu OUCYUnIuHbl He nPo8ooOUMCA.

4 O0beM IUCHUNJIHHBI (MOAYJIsA) B 3a4e€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIMYeCTBA
aKajgeMHYeCcKHX YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenoaasaresieM (10 BUIAM Y4eOHBbIX 3aHATHI) H HA CAMOCTOATEIHLHYI padoTy
00y4Yar I XCs

O61mas Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacrnipenenennie oobeMa AMCUMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tabiuie 2.

Tabnuna 2 — O6beM TUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0beM TUCHUIIIINHBI
YeCKHUX 4aCO0B

OO0mmast TpyA0€MKOCTh TUCITUTLIMHBI 108

KonrakTHas aynuropHasi padora o0y4aroummxcs ¢ npenoaasareseM (1o 48
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uucie:

3AHATHUSA JICKIITMOHHOT' 0 THUIIA (J'ICKI_[I/II/I 1 UHBIC yqe6HBIe 3aHATUA, TIPEAY-

cMaTpHBaroIlKe MPEUMYIIECTBEHHYIO Nepenavy yuyeOHol HHpOopMaLny 1e- 12
JTarOrMYeCKUMHU paOOTHUKAMM )
3aHATHS CEMHMHAPCKOI0 THUNA (CEMUHAPBI, IPAKTUYECKUE 3aHATHS, TIPAK- 16

TUKYMBI, JTA0OpaTOpHBIC PabOTHI, KOJUIOKBUYMBI ¥ HHBIC aHAJIOTUIHBIC 3a-
HATHSA),
B TOM 4YHcCJIe B (hopMe MIPAKTUUECKON TOATOTOBKH 4

CamocTtosiTe1bHAst padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX 4aCOB

yaromiasi FpynnoBble KOHCYJIbTAIlNH, HHANBUAYAIbHYIO paboTy 00yuaro-

HIUXCS C MPEeroAaBaTeIsiMU (B TOM YUCIIE UHANBUAYATbHBIE KOHCYJIbTALIUHN );
B3aMMOJICIICTBHE B 3JIEKTPOHHOM HH(OPMAaLIMOHHO-00pa30BaTeNbHOI cpesie

By3a

[TpomexyTouHas aTTecTanus 00y4aroImuxcsi — 3a4eT ¢ OLEHKON

5 Coaep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX

4acoB M BU/IOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coiep>kaHue JUCIUILTUHBI (MOTyJIs)

HaumeHnoBaHue pa3zienoB, TeM U COJIepKaHUe Ma-
Tepuana

Bunpl yaeOHOI pabOThI, BKIIHOYAst CAMOCTO-
ATEJIbHYIO pab0Ty 00y4aroIIuXcsi U TPYI0-
€MKOCTb (B yacax)

KonrakTHast paboTa npemnoaaBa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuu | CemuHap-
CKue
(npaktu-
YecKue
3aHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Paznen 1 OcHOBBI MeTpOJIOTHH

Tema 1.1 OcHOBHBIC IOHATHS METpooruu. 13-
MepeHUs U (U3NYECKUEe BETUUUHBL.

Tema 1.2 Mexaynaponnas cucrema (CH1). Mepsl,
ATaJIOHBI, 00pa3lloBbIe U paboyne CpeCTBa

Pacmmmpenue npenenoB u3MepeHus aMmrnepmMeTpa u
BOJIETMETpA

N3yyeHue TeopeTUYECKUX pa3ieaoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO THUIIA,
noJroToBka u opopmienue PI'P

10

Pa3nes 2 MeToabl M cpeacTBa U3MepeHui

Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHHUN.

Tema 2.2 Buasl 1 MeTO1bI H3MEpPEHUS

I/I3MepeHI/IC OMHYCCKHUX COHpOTI/IBJIeHI/Iﬁ 1 UH-
}IyKTHBHOCTeﬁ KOCBCHHBIM METOA0M

N3yyenue TeoOpeTUYeCKUX pa3ienoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHSM CEMUHAPCKOIO THUIIA,
noJaroToBka u opopmienue PI'P

10

Paszpnen 3 Teopusi oeHKH Ka4yecTBA U3MEPEHHUH

Tema 3.1 Teopus norpeniHocTei.

Tema 3.2 CraTucT4ecKkre METOIbl U AITOPUTMBI
00pabOTKHM Pe3yIbTaTOB MHOTOKPATHBIX U3MEpe-
HUU.

CrangaptHas o0paboTKa pe3yinbTaToB MHOTO-
KPaTHBIX U3MEpPEHUIt

I/I3yquHe TCOPCTUUCCKHUX PA3ACTI0B AUCIUILIN-
HbI, TIOATOTOBKA K 3aHATUAM CCMHUHAPCKOTO THIIA,
noaroToka u ohpopmiienue PI'P

10




HaumeHnoBaHue pa3zienoB, TeM U COJIepKaHUe Ma-
Tepuana

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

KonTtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

CPC

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSITHS)

Jlabopa-
TOPHBIC
3aHATUA

Pa3znen 4 [loBepka u kaJndpoOBKa CPeACTB U3-
MepeHust

Tema 4.1 Teopusi TOUHOCTH CPEJICTB UBMEPEHUN.

Tema 4.2 [ToBepka cpeicTB U3MEpPEHUSL.

IToBepka 0HO(A3HOTO CUETUMKA IITEKTPUUECKOM
SHEPruU UHAYKIIMOHHON CUCTEMBbI

W3yueHne TeOpeTUIECKUX Pa3/IesIOB TUCIHILIHI-
HBI, TOJITOTOBKA K 3aHATHAM CEMHHAPCKOTO THIIA,
noarotoBka u opopmienue PI'P

20

Paznea 5 Ilpukiaagnas MmeTpoJsorust

Tema 5.1 M3Mepenust 27€eKTpUUECKUX BEJIUYHNH.

Tema 5.2 DnexTpuueckue u3MepeHus HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko3 puirienTa MOIHOCTH TIPH pa3-
JIMYHBIX BUJIAX HArpy30K

I/I3y“IeHI/IC TCOPCTUUCCKHUX PA3ACIOB JUCIUILIN-
HbI, ITIOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'0 TUIIA

10

Pa3nes 6 MeTpoJsioruyeckuii KOHTPOJIb U
HA/J130p

Tema 6.1 OCHOBHbBIE METOIBI U CXEMBI TIOBEPKHU

[ToBepka 37eKTpOU3MEPHUTETBHBIX TOKA3bIBAIO-
X TpubopoB™

4*

N3yyeHue TeopeTUYeCKUX pa3aeiaoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO THUIIA,
noJroToBka u opopmienue PI'P

10

UTOoIro
10 JUCHHUILIHHE

12

16 80

* peasn3yeTtcs B opMe MPaKTHIECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOSITEJIbHAsI PA60TAa 00YyYAKIIUXCH MO JUCHUTLINHE

(Moxaysti0)

[Ipn nmnaHUpOBAHHHM CAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CIICIYIONIUM PACTIPEICICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tabmuma 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMNnOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

M3ydeHne TeOpeTUUECKUX pa3/IeoB AUCIUIIIMHBI 12

[TonroroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 16

[TonroroBka u oopmieHue PI'P 80
110




7 OueHo4HBbIE CPeaCTBA I MPOBeeHHUS TeKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAllUM 00yYAIOIIUXCS N0 JUCHUIIMHE (MOAYJII0)

q)OH[[ OLCHOYHBIX CPCACTB MJId MPOBCACHHA TCKYUICIO KOHTPOJIA YCIICBACMOCTHU H
IPOMEKYTOYHOMN aTTeCTalluy npeacTasiieH B [Ipunoxenun 1.

I1onHBIA KOMILIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCcpUuaioB, HCO6XOI[I/IMBIX JJISL
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS IO JUCIUILIMHE (MOMIYJII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaboTurke B OyMaKHOM U JJICKTPOHHOM BHUJIE.

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

8.1 OcHoBHas JquTEpaTypa

1) JlabkoBckast P.SI. MeTrposorus u 3jeKTpopagnou3mMeperust [DIeKTpoHHbIH pecypc] :
yuebHoe nocobue / P.S. JlabkoBckas. — DnekTpoH. TekcToBble ganHble. — CII0. : YHuBepcu-
rer WTMO, 2013. — 142 c¢. — 2227-8397. — Pexum  jgocryma:
http://www.iprbookshop.ru/67299.html, orpannuennsiii. — 3ari. ¢ sKpaHa.

2) Jlareimenko K.IT. Texundeckue u3mepenus u npudopsl. Yacte [ [DnekTpoHHbIN pe-
cypc] : yuebnoe nmocobue / K.II. JlaTpimenko. — 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 11 [DnekTpoHHsbId pe-
cypc] : yuebnoe nmocobue / K.II. JlaTbimenko. — DIEeKTPOH. TeKCTOBbIe NaHHbIe. — Caparos:
BysoBckoe obOpazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20404.html, orpannueHHsbIi. — 3ari. ¢ sKpaHa.

8.1 Jlono/IHMTEIbHAS JIUTEPATypa
4) Kowmsarun P.B. M3mepeHuss mapamMeTpoB 3JIEMEHTOB PaJHOTCXHUYECKUX LErei
[DneKTpOHHBIN pecypc] : METOAMUYECKHE YKa3aHHUA K BBINOJHEHHMIO JIAOOPATOPHBIX paboOT MO

Kkypcy «Metponorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamupoB. — DIEKTpOH.
TEKCTOBBIE NaHHblE. — M. : MOCKOBCKUI rOCyAapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c¢. — 2227-8397. — Pexum pocryma:

http://www.iprbookshop.ru/30973.html, orpannueHHsIii. — 3ari. ¢ 3kpaHa.
5) HInuranoBuy A.H. CpaBHUTENbHBIH aHAIN3 M3MEPHUTEIBHBIX MMAPAMETPOB BOJIBT-
MeTpoB [DJIEKTPOHHBIN pecypc] : METOIMYECKHEe YKa3aHUs K J1abopaTopHOW paboTe Mo Kypcy

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

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

6) Jlateimenko K.IT. Metponorust u u3MepuTenbHas TEXHUKA Ha 0a3e U3MEPHUTEIbHBIX
npeoOpazosareneit OBEH [Dnextponsslii pecypc] : nmabopatopusiii nmpaktukym / K.II. JlaTel-
IICHKO. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — CaparoB: By3oBckoe oOpa3oBanue, 2013. — 194
C. — 2227-8397. — Pexxum nocrymna: http://www.iprbookshop.ru/20396.html,orpannueHnsrii. —
3ari. ¢ 3KpaHa.

7) JwOymkuna, H.H. Metponorusi, cTanaapTu3ays 1 TEXHUIECKHe U3MepeHus: Y4eo.
nocobue /H.H. Jlro6ymkuna — Komcomonsck-na-Amype: ®T'BOY BIIO «KHAT'TY», 2013. —
123 c.

8.2 MeToanyecKue yKa3aHus IS CTY/ICHTOB 110 OCBOCHUIO THCHMIIJIMHBI
1) TIloBepka 3JI€KTPOM3MEPHUTEIBHBIX TOKA3bIBAOLIMX TPUOOPOB: METOMYECKHIE yKa3a-
HUS K JaboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlroGymkuna. — Komcomonbck-Ha-
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Amype: TOYBIIO «KHAI'TY», 2010. - 13 c.

2) IloBepka omHO(]A3HOIO CUETUNKA IEKTPHUCCKON SHEPTHH HHAYKIIHOHHOW CHCTEMBI:
METOMYECKUe yKazaHus K jmaboparopHoit pabore. /coct.: C.B. Pyapko, H.H. JIroOymkuna. —
Komcomonbck-na-Amype: TOYBIIO «KHAI'TY», 2010. — 13 c.

3) U3mepeHue OMHUYECKMX COMPOTHBICHUN M WHIYKTUBHOCTEH KOCBCHHBIM 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 npeaeaoB H3MEPEHUsT aMIIepMeTpa M BOJbTMETPA: METOIUYCCKUE yKa-
3aHms K jgaboparopHoit padore. /coct.: E.II. UBankoBa. — KoMmcomonbck-Ha-Amype: TOYBITO
«KHAI'TY®», 2011. -8 cC.

5) MH3mepeHue aKTHBHON MOIIHOCTH B TpeX(as3HbBIX IEIMsIX: METOANYCCKHE yKa3aHHs K
nabopatopHoii pabore. /coct.: E.Il. HMBankoBa. — Komcomomnbsck-Ha-Amype: T['OYBIIO
«KaAI'TY», 2011. -6 c.

8.3 CoBpemenHblie mnpodecCHOHAIbHBIE 0a3bl JAAHHBIX M HH(POPMAIMOHHBIE
CNPAaBOYHBIE CHCTEMBI, HCIOJIb3yeMble MPH OCYLIECTBJICHHH 00pPa30BaTeILHOTO
npouecca mno JUCHUIJINHEe

1) Dnexrponno-oudmuoreunas cucrema ZNANIUM.COM - http://www.znanium.com

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

8.4 IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHHUKANIMOHHON ceTH «HH-
TepPHeT», He00XO0AMMBIX /IJISl OCBOCHUS AMCHMILIMHBI (MOYJIs1)

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

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

8.5 JIuneH3noHHOe U CBOGOTHO PACIPOCTPaHsIEMOe MPOrpaMMHOe o0ecriedyeHue, nc-
MoJIb3yeMoe MPH 0CYIIeCTBJIEHHH 00pa30BaTeJIbHOI0 MpoIecca

no JTMCHMIIJIMHE

Tabmuna 5 — [lepeueHb UCHOIB3yeMOro MPOrpaMMHOI0 00eceyeHus

Haumenosanwue 110 PexkBH3HTHI / yCIIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JluniensnonHsbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS JIUIICH3US, YCIIOBHSI MCIIOIB30BAHUS 110 CCHLIKE:

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

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

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCa perJaMeHTUpyeTcs y4eOHbIM TUIAHOM M pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
AyJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBOeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKToOpuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIOMET0 00y4YeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarone-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 O0pa3oBaTesibHbIE TEXHOJOTHHU

VY4ebHbIil npoliecc NpH NpenojaBaHuu Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUU TpPaau-
[IMOHHBIX, THHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauiumon-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU MPEACTABICHbI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHAMH. VIHHOBallMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOTHUH UCHOIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeaeHus 3anatuil. MHdopmarmonasie
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https://www.openoffice.org/license.html

o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALMH CaMOCTOSTEIbHON paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JlekmOHHBII Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexiuu gekTop 0053aH NpeaynpeanTh CTYACHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yuyeOHMKaM, y4eOHBIM IMOCOOHSIM) OyIeT MPOYUTaH KypC.

JIeKunMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIy0OKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUE MaTepraa.

9.3 3aHsATHSI CEMMHAPCKOIO THIIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOOHN JeTanu3altio JEKIHOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBECHUSI CEMHHAPOB SABJISIETCS 00CYXkJIeHHe Hauboiiee npodseM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIBHBIM Te€MaM, a Takke pa30op IPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCJIOBHX. B 00s13aHHOCTH IpenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUSIX OLIEHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, IIPEAJIaracMble MPENogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NMPOEKTHBIX U MHBIX 3ajaHUI;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 0JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJIEPIKATh
CCBIJIKM HA MICTOYHMKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHApCKOM 3aHSATHUH, BXOAMT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCS M0 JUCHUNINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAECHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpernoja-
BaTels, XapaKTepU3YIOIUICS NpeAMETHOW HAampaBICHHOCTHbIO, 3(P(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Ilenu camocTosITETLHOM pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U IMIPAKTUYECKHUX
YMEHUU CTYJICHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

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

* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJIH, 00beMa, YPOBHS CIIO’KHOCTH, KOHKPETHOM TEMAaTHKH.

TexHonorust opraHu3ai cCaMoCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.



KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXONTHh B TUCbMEHHOM, YCTHOHM WJIM CMEIIaHHOW (hopMme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONpPEIeICHHBIX HABBIKOB M MCIIOJIB30BaHUS Mpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpy w3yyeHHH AMCHUIUIMHBI OOYYArOIIMMCS IEJIeCO00pPa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenne y4yeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCh CUCTEMATHUYECKH.

2. [Tocne u3ydeHUsT KaKOro-JIn0o paszzelia Mo y4eOHHKY WIIM KOHCIICKTHBIM MaTepuaiaM
PEKOMEHJIYETCsI 110 MaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTPE/ICICHHUS, TIOHSITUS pa3zie-
na.

3. Oco0oe BHUMaHHE CIEAYET yICIUTh BHIITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
AM 1 UHANBUAYAJIbHBIM KOMIUJICKCHBIM 3aJaHHUAM Ha CaMOCTOATCIbHYIO pa60Ty.

4. Best TemaTrka BOIPOCOB, N3YYaEeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCS Ha JICKIUAX MPETio-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OYEpE/lb BHOBb M3/IaHHBIE B EPUOANUECKOMN
HAYYHOI JuTeparype) Uit 0ojiee AeTaIbHOTO IOHMMaHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JAHHOM TeME JIUTEepPaTyphl,

* UIBYYUTb PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UChI, aHHOTAIMU U KOHCIICKTLL
Han0oJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIINMOJHATE 3aJaHUS, aHAJIOTUYHBIC MIPCAJIaracMbIM Ha 3aHATUAX

* UCMOJIb30BAaTh AJIS CAMOIIPOBEPKH MaTepHalbl (POHAA OIEHOYHBIX CPEACTB.

MeTtoauyeckue ykasaHusi Py padoTe HA/l KOHCIIEKTOM JICKIHHU

B xoze nexunoHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCIEKTHPOBAHME Yy4eOHOro mare-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WIM UHBIX SIBJIEHUH U MPOIIECCOB, HAYYHbIE BBIBOJbI U IMPAKTHUECKUE PEKOMEHIAINH, MTOJI0XKH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabouMX KOHCIEKTax IO,
Ha KOTOPBIX JeJIaTh MOMETKH U3 PEKOMEHI0BAaHHOM JIUTEPaTyphl, JOMOIHSAIOIINE MaTepUal mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh T€X WJIM UHBIX TEOpETHYE-
CKUX TMOJIOKEHUH. 3a/1aBaTh MpenojaBaTelo YTOUHSIOIIME BOIPOCH] C IIENIbI0 YSICHEHHS Teope-
TUYECKHUX MOJIOKEHNUH, Pa3pELICHHs] CIIOPHBIX CUTYallul U T.1.

Mertoauyeckue yka3aHus 10 CaMOCTOSITeJIbHON padore Hal M3yuyaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Haunnate Hao ¢ U3y4eHus] peKOMEH0BaHHOM uTeparypbl. Heo0XoauMo MOMHUTB, YTO
Ha JIGKIIMKM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHal, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TuM padoTa ¢ peKOMeH-
JTIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAWMO OOpaTHTh Ha
CoJiep’)KaHWEe OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSICHEHHE SBIIEHUN U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOTIO MPHIIOKEHNS pacCMaTpUBAaEMBbIX TEOPETHMUECKMX BONPOCOB. B mponecce 3toit
paboThl HEOOXOAMMO CTPEMHTHCSI MOHSTHh U 3allOMHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puase u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoTnl

Teopernyeckas 4acTh pacdeTHO-TpaduuecKkoil pabOThI BHIMOTHSAETCS 0 YCTAaHOBICHHBIM
TEMaM C UCIOJb30BAaHUEM NPAKTHUECKUX MaTepuaioB. K kaxaol TemMe pacueTHO-rpaduvecKoil
paboThl pEKOMEHIyeTCsl IPUMEPHBIN MepeueHb y3JI0BbIX BOIIPOCOB, CIIMCOK HEOOXOAUMOI TUTe-
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parypsl. M3narast BOmpocsl TEMBbI, CIEAYET CTPOro MpUIepKUBAThCS MaHa. PaboTa He moiKHA
MIPEACTABISITh MEepecKa3 OTACIBHBIX IJ1aB y4eOHHMKA win ydyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI Mo CymeCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTH CBOU IIPCI-
noxenus. OOIIKe MOJIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
pamu. Vznaraemelii Mmatepuan mpu HEOOXOAMMOCTH CIEIyeT MPOMILIIOCTPUPOBATh TaOJIUIIAMH,
cXeMaMH, JruarpaMMaMH U T.1I.

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He00X0IMMOro J1JIsi
OCYILIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO JUCHUILIHHE (MOXYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaAHUE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPUH

HaumenoBanue aynuropuu
Aynutopus (naboparopun) Ucnonszyemoe o6opyaoBaHue
102/3 Jlaboparopus snekrpuyeckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wu3-
WU3MEPEHMI, Me1ha mepenus. Ociuorpad C1-178

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JleKIIMOHHBIE 3aHATHS.

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

JlabopaTopHble 3aHATHS.

Jlist nabopaTopHBIX 3aHATHIT HcTonb3yeTcs ayautopust Ne 302/3 | ocHamieHHast 000pyI0-
BaHUEM, YKa3aHHbBIM B Ta0I1. 6:

CamocrositenbHas padoTa.

[Tomernienust 1yisi cCaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yntanbHbii 321 HTb KHAT'Y.

- KOMIIbIOTEepHbIC Kiacchl (ayn. 202, 207, 211 kopmyc Ne 3 ).

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYalOIUMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOXET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYIMMH OOYy4aroIIMMUCS, TaK U B OTJAEIbHBIX
rpynnax. [Ipennonaratorcs cenuaibHble YCIOBHS IS OJIydYeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tieqarorndeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMHU, IICHUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIBI 00YUEHUS, TEXHOJIOTHU COILMOKYJIBTYPHON peadHINTALUU C LEeNbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJICHUH MOJHOLIEHHBIX MEXINYHOCTHBIX OTHOILEHHH C JPYTUMH CTYACH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPEAOCTABICHH MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (EPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUAYAIBHBIX TICUXopu3ndeckux ocobennocre. s crynenroB ¢ OB3 mpexycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OIIEKTPOHHOH ¢opme (g JHIl € HApYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe C YBEITMUYSHHBIM IPU(PTOM B KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB HpeAyCMaTpHBAaeTCsl AOCTyIHast popma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCBMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMHU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTtpoJiorusi 1 TeXHHYECKHE U3MepPeHUst

Hanpanenune noaroToBku

27.03.05 Unnosamuxa

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

ynpaeﬂeHue UHHOBAYUOHHbIMU npoyeccamu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OuHasl
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMkocTs, 3.€.
2 3 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkou

Kadgheopa DM - Dnexmpomexanuxa

’B 1aHHOM NIPUIIOKEHUH TIPEICTABIECHbI TUIIOBBIE OLIEHOUHBIE CPeACTBA. [T0IHBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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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/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben
dbopmynupoBarh 3a-
naqu npodeccuo-
HAJILHOM JIeSITEIbHO-
CTH Ha OCHOBE 3Ha-
HUN TPOPHITBHBIX
pa3aenoB MaTeMaTu-
YECKUX, TEXHUICCKUX
U €CTECTBEHHO-
HAYYHBIX JUCUIUTUINH
(MopyIieit)

OIIK-2.1 3HaeT 3aK0HBI TPOHUITH-
HBIX Pa3JeJI0B MAaTEMAaTHYECKHX,
TEXHUYECKUX U €CTECTBEHHO-
HAYYHBIX JUCLUILIHH

OIIK-2.2 YmeeT npuMeHsTh GU3H-
YeCKHE, MaTeMaTHYECKUE, TEXHU-
YECKUE U €CTECTBEHHO-HAYyYHbIE
METObI, METOIOJIOTHH, CIIOCOOBI K
ANTOPUTMBI ISl POPMYITHUPOBAHUS
3a/1ay TEOPETUYECKOTO U MPUKJIIAI-
HOTO XapakTepa npodheccuoHalb-
HOM JIeSITCIIFHOCTH

OIIK-2.3 Bnageer HaBbIKaMH IIpU-
MEHEHHUsI 3HAHUU TTPOPHIbHBIX
pa3iesioB MaTEMATUYECKUX, TEXHHU-
YECKUX U €CTECTBEHHO-HAYYHBIX
JTUCIUILINH TIpU HOpMYIUPOBAHUH

poecCHOHANIBHBIX 3aa4

3HaTh ¥ UCIOJIb30BAaTh COOTBET-
CTBYIOIIIME PECYPCHI, COBPEMEH-
HbIE METOJIUKU U 000py0BaHUE
B 00J1aCTH METPOJIOTH U TEXHHU-
YECKUX U3MEPEHUN

YMeTb 00pabaThIBaTh U IMPE/I-
CTaBJISITh ITOJTYYCHHBIC JKCTIC-
pUMEHTAJIbHbIE JTaHHBIE AJIS TO-
JTy4eHUs 000CHOBAaHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUU U
TEXHHYC-CKUX U3MEPCHUSX.

Brnanets coBpeMeHHBIMU HH-
(bopMaMOHHBIMH TEXHOJIOTUSI-
MH U TIPOrpaMMHBIM obecrede-
HUEM IPH PEIICHUH 3a7a4 B 00-
JaCTH METPOJIOTUU U TEXHUYE-
CKHMX U3MEPEHMI

Tabnuia 2 — [TaciopT GoHIa OIEHOYHBIX CPEICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTeu oeHKHU
AUCHUILINHBI cpeAcTBa

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

Paznensr 1,2,3,4,5 OIIK-2 Pacuerno- [TonmHOTa M IPaBUIIBHOCTH
rpaduueckas BBITIOJTHEHUS 33IaHUS
pabota

Paznensr 1 — 6 OIIK-2 Bormpocs! k 5k3a- | [loHOTa 11 apryMeHTHPO-
MEHY BAHHOCTh OTBETOB

2 Mertoanueckne MaTepHAaJIbl, ONpe/Ie/IAoNHe NPoLeaypPhl OlleHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(¢GopMupoBaHus KOMIIETEHIM A

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuna 3).
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Tabmuua 3 — TexHonornyeckas Kapra

HaumenoBa-
e Cpoku lxana Kpurepun
OL[€HOYHOT0 BRINOIT- | OLICHHBA- OlLIeHUBAHMS
cpencTsa HEHMA HHUSA
3 cemectp
Ilpomescymounan ammecmayus ¢ popme 3auema c OYeHKOU
JIaboparopnast | B Teuenue | 5 0aUIOB | 5 Ga/uIoB — CTYAEHT HOKa3al OTJIMYHBIE HABBIKH
pabora | cemeCTpa IIPUMEHEHHUS MOJTy4EHHBIX 3HAHUM U YMEHUN IIPU
Jlabopatopuas | B TedyeHue | 5 Oaiios peleHnr TPOo(ecCHOHANBHBIX 3a1ad B paMKax
pabota 2 cemectpa YCBOEHHOTO yu4eOHOTO MaTepHana.
JlaGopaTopnast | B TeueHue | S OamioB 4 Gamma — CTYJICHT MOKa3all XOPOUIME HABBIKH
pabora 3 cemecTpa o .
JTaGopatopHas | B Teucie | 5 Gaiios IPUMEHEHHUS [OTyYCHHbIX 3HAHUN U YMEHHH 11pU
paborta 4 cemectpa pereHnn npodeccHOHATBHBIX 3a/1ad B paMKax
JTaGopatopHas | B TeueHue | b Gawios | YCBOCHHOIO y4eGHOrO Matepuaia,
pabota 5 cemMecTpa 3 Gasuta — CTY/IEHT TOKa3all yOBJICTBOPUTEIILHOE
JlaGopaTopHast | B TedeHue | 5 OamioB BJIaJICHHE€ HAaBBLIKAMHM NPUMEHEHUS ITOIYYEHHBIX
pabota 6 cemecTpa 3HAaHUM U yYMEHU NpU pelieHud mnpodeccro-
HAIBHBIX 33[a4 B paMKaxX YCBOEHHOIO y4eOHOro
Mmarepuaa.
2 Gaiia — CTyIEHT NPOJAEMOHCTPUPOBAIT HEJIOCTa-
TOUHBII YPOBEHb BIIAJICHHsI YMEHUSIMH 1 HaBBIKa-
MU TIpU pelIeHnH Npo(eCCHOHATBHBIX 33/1ad B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.
Pacuerno- B Tevyenue | 20 6amios | 20 GauioB — CTYIECHT TOKA3a)l OTIIMYHbIE HABBIKH
rpapudeckast cemecTpa NPUMEHEHUS MTOJYYE€HHbIX 3HaHUI U YMEHUH NpU
pabora penreHny MPO(ECCHOHATBHBIX 3aj1ad B paMKax
YCBOEHHOI'0 y4eOHOI0 MaTepHaa.
15 GannoB — CTy/IEHT MoKa3ajl XOpOIINE HaBbIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
peleHry Mpo(eCcCHOHATBHBIX 3a7a4 B paMKax
YCBOEHHOT'0 y4eOHOro MaTtepuara.
10 OammoB — CTyAeHT TIOKa3al YJIOBIe-
TBOPHTENHLHOE BIIAJICHUE HABBIKAMU TIPHMEHEHHS
HOJMYYEHHBbIX 3HAaHWM M YMEHUH IpU pPelIeHUH
Mpo(eCCHOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.
0 GawIoB — CTYJEHT MPOIEMOHCTPUPOBAT HEJNO-
CTaTOYHBIM YpPOBEHb BJAIEHUS YMEHUAMU U
HaBBIKAMH TP pelIeHNH MPOQecCHOHATBHBIX 3a-
J1ad B paMKax YCBOGHHOTO y4eOHOro MaTepuara.
UTOI'O: 50 6ass10B -
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:
0 — 64 % oT MakcUMaJdbHO BO3MOXXHOM CyMMBI 0ajlIOB — «HEYAOBJIETBOPUTEIHHOY

(HEeZIOCTAaTOYHBIH YPOBEHB ISl IPOMEKYTOUYHON aTTECTAllNH 110 IUCIUILTHHE);

65 — 74 % 0T MakCHMaJbHO BO3MOXHOW CYMMBI OalIOB — «YJOBJIETBOPUTEIHLHOY
(MOporoBBIi, MUHUMAIILHBIA YPOBEHB);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CpeHUIN YPOBEHbD);

85 — 100 % oT MakCMMaJIbHO BO3MOXHOH CYMMBI 0aJIJIOB — «OTIHYHO» (BBICOKHIA, MaKCHMAaITb-
HBIM YpOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHUs KOMIIETEHINH B X0/1¢ 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1. Pacuupenue npedenos usmepenus amnepmempa u 60J1bmmempa

Kaxkoit Bug nmeeT cxema BKIIFOUCHUSI HAPYKHBIX IIIYHTOB?

Onpenennre CONPOTUBIIEHUE IIYHTA JIs1 U3BMEPUTEIBHOIO MEXaHU3Ma C TOKOM ITOJIHOTO
oTksoHeHHUs 5 MA 1 Rum = 3 Owm, eciiu Hy)HO n3MepuTh Tok 150A.

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

Kaxkoit Tok MOXKHO H3MepHUTh NMpubopomM, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIYHTOM, COIIpoTuBIeHHe kotoporo Rur = 0,01 Om?

Kakue BcnomoraTesbHbI€ 371€MEHTHI IPUMEHSIIOTCA 11 U3MEHEHUS [IPEIEIOB U3MEPEHUS
MarHUTORJIEKTPUYECKUX BOJILTMETPOB?

Kakoro mopsnka A0mKHO ObITh COMPOTHBIICHUE 100aBOYHOIO PEIUCTOPA K U3MEPUTENb-
HOMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpspkenus Ha pamke Uo = 10 MB, g nonydenust
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4YeHHs HaIpsHDKEHUs OYJEeT pacllMpeH Ipenena U3MEPEHHUs BOJBTMETpa C
conpotusiieHreM paMku Ro = 1 Om u nagenunem Hanpsbxkenust Ha Hell Uo = 10 MB npu Bkitoue-
HUU 1006aBogHOTrO pesuctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3zmepenue omuyeckux conpomugieHutl u uHOYKmueHoCmel KoC8eH-
HbIM Memooom

UTo NOHMMAIOT MOJ1 UBMEPEHUEM COIPOTUBIICHUS?

IloueMy npu onpezneneHun CONPOTUBIEHUS IO METOLY aMIIEpPMETpPa U BOJBTMETpA Clie-
JyeT IPUMEHATDH Pa3IMYHbIE CXEMbI BKIIOUEHHS U3MEPUTEIbHBIX PUOOPOB?

Kaxue conpoTuBiieHUs IPU ONPEIEIIEHNH 110 METOly BOJIBTMETPA M aMIepMeTpa IPHUHS-
TO CYUTATh «OOJNBIINMU» U KaKUE «MalbIMU»?

B uem cyTh KOCBEHHOTO0 M€TO/1a U3MEPEHUS?

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

Omnpenenure cyMMapHOE CONPOTUBJIEHHME JABYX IOCIEIOBATEIBHO COEAMHEHHBIX 00pas3-
IIOBBIX KaTylIek conpotuBneHus npu: a) R = (10 + 0,05); 6) R = (1£ 0,02) Om.

KaxoBa oTHOCHTENbHAS MOTPEIIHOCTh U3MEPEHUS HANPSDKEHUS MIEPEMEHHOTO TOKa DJIEK-
TPOMAarHUTHBIM BOJIETMETPOM IIPU TOJIOKEHUH MEpeKIrovaTeis poja padoThl Ha MOCTOSHHOM
TOKe, ecii npudop nokassiBaer 128 B npu Hanpsoxkenun 127 B.

[IpoBeneHsl TpU TPYNIBl U3MEPEHUN COMPOTHUBIICHUS OAHON W TOM ke 00pas3IoBOi 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 nanbHeiiielr oOpabOTKHU pe3yNbTAaTOB HANAWUTE MOTPEIIHOCTh
CPEIHEB3BEIIEHHOTO.

Jlia uamepenus HanpsbkeHus oT 80 B no 120 B ¢ oTHOcHTENBbHON MOIpEIHOCTBIO, HE
npesbliiaromiend 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIIUN Kilacc TouHOCTH 0,5 M BepxXHUM mpe-
nen n3mepenuit 150 B Y poBneTBopseT in 0T OCTaBIEHHBIM yCIOBUAM?

Jlabopamopnasa paboma 3. Cmandapmuas o6pabomka pe3yibmamosd MHOLOKPAMHBIX UmMepe-
HUU

B kakux ciyuasx mpoBOJAT U3MEPEHHUSI ¢ MHOTOKPATHBIMU HE3aBUCUMBIMHU HAOIIOICHH-
samu? UTo MpUHUMAIOT 32 Pe3yJbTaT TAKUX U3MEPEHUI?
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JlaliTe omnpeneneHue CIeayOlNUX MMOHIATUI: JOBEPUTENIbHAS BEPOSTHOCTD, IOBEPUTEIIb-
Hasl TpaHUla CIyYalHOW MOTPEIIHOCTH MU3MEPEHUSs, MpOoMaxX, HEUCKIIOUEHHBIN OCTaTOK CHUCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psiia HAOTIOACHHIA.

Korna npoBonutcst cranaapTHas mnpoieaypa o0padoTKu pe3yabTaTOB U3MEPEHU ¢ MHO-
TOKpPaTHBIMH HAOIIOJCHUSMH, B YEM OHA 3aKJIF04aeTCs?

Uem oTiinyaeTcs qucnepceus psijia HabltoIeHUH OT AUCTIEPCUH pe3ysibTaTa U3MEpeHuii?

Jlabopamopnas paboma 4. I[losepka 00HOGa3H020 cuemuura 31eKmpudeckoll SHepeuu UHOYKYU-
OHHOU cucmembl

Kak co3naercs Bpamaromuii MOMEHT B U3MEPUTEILHOM MEXaHHW3ME MHAYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mporiecca, JaiTe MaTeMaTHYECKOE BRIPAKEHUE MOMEHTA.

Yemy nomkeH ObITh MPONOPIMOHATICH BPALAIOUINl MOMEHT B CUETYUKAX WHIYKIIHOHHO-
IO TUIIA U KaK 3TO 00eCIeunBaETCs.

Kakum 00pa3om u, ¢ Kakoil IeNbi0 CO3/1aeTCsl KOMIEHCAIIMOHHBIH MOMEHT. OObsicCHUTE
(GU3HKY €r0 BOZHUKHOBEHHUSI.

[Tosicuute, moyemy 4ucio 0oOOpPOTOB AMCKA CUETYMKA MPOMOPLHUOHAIBHO yYUTHIBAEMOMN
SHEPTHH.

C kaxoif 11eTbI0 MAarHUTHBIN MOTOK KaTYIIKWA HAMpPsDKEHUS pas3fielieH Ha JiBa MMOToKa pa-
00unii 1 HepaOouunil.

Kakue ycrnoBusi HEOOXOAMMO BBINOJHUTH, YTOOBI BpAIalONIUKA MOMEHT B U3MEpPUTENb-
HOM MEXaHW3Me MHIYKIIMOHHOTO TUIAa ObLT IPOMOPIIMOHANICH AaKTUBHOM MOIITHOCTH.

Jlabopamopnas paboma 5. Hzmepenue kosghguyuenma MOWHOCMU NPU PATUYHBIX BUOAX
Hazpy30K

3anummTe ypaBHEHHE Kbl (hazoMeTpa

Kakum 06pa3oM MOKHO MPOU3BECTH pacyeT cos@ mo 3HaueHusM P, U, 1?

B kakux cimydasx, ¥ o KaKkuM CXeMaM MOXHO M3MEPHUTHh aKTUBHYIO MOIIHOCTH 3-X ¢a3z-
HOM CHCTEMBI OJTHUM OJIHO(A3HBIM BATTMETPOM?

Korga st usmepeHusi ak THBHOM MOIIIHOCTH 3-X (pa3HOM CHCTEMBI MOKHO TOJIb30BAThHCS
CXEMOM JIByX BaTTMETPOB?

YcTpolcTBO 1 IpUHLIKIT AeHcTBUS 3-X (ha3HOTrO BaTTMETpA.

Jlabopamopnas paboma 6. (Peanuzyercs B ¢dopme mpakTUuecKoi MOATOTOBKU) [losepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

Kakum 10mKHO OBITE COOTHOIIEHHE KIIACCOB TOYHOCTU 00pa3LoBOro M MOBEPSEMOro aM-
NIEPMETPOB?

UYto nmoHMMaeTcs 1moj MOBEpKOW CPEACTB U3MEPEHNN?

ITpubop kakoro kiacca TOYHOCTH CJeIyeT BBIOpaTh JUIs MOBEPKM aMIlepMeTpa Kiacca
1,5; 2,5?

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOT0 npubdopa?

Kaxue BapnaHThl criocoba cinvueHus MoKa3aHui MoBepseMOro U 00pas1oBoro mpudopos
Bawm uzBectHb1?

Kak mpoBepsitoT COOTBETCTBHE MOBEPAEMOro NMpuOOpa yKa3aHHOMY Ha HIKajie KJaccy
TOYHOCTU?

Bo3moxHO 11 mpoBeneHre MOBEpKH BOJbTMeTpa Kiacca 0,5 ¢ moMoIbio BOJBTMETpA
knacca 0,27

Omnpenennre neny nenenns Barrmerpa npu: U =300B, [ =1 A,

Aa=150; Un=450B,Iu=5A, Aa=150; Ua=150B, Ima =2 A, Au = 300.
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ITokazanus BoibTMETpa ¢ quanazoHoM usmepenuit ot 0 B 1o 150 B pasuel 51,5 B. Iloka-
3aHHUS 00Pa3lOBOr0 BOJIBTMETPA, BKIFOYCHHOTO MapajuienbHo ¢ nepBeiM — 50,0 B. Onpenenuts
OTHOCHTEJIbHYIO U TIPUBEACHHYIO MOTPEUTHOCTH Paboyero BOJIbTMETPA.

Pacuerno-rpaduyeckas padora

3aoanue 1. Jns BHIOOPKH SKCIICPUMEHTAIBHBIX JIAHHBIX, MOPYCHHBIX MPU HW3MEPCHHUH
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACIUTh TPAaHUIbl JTIOBEPUTEIHHOIO MHTEPBAJIA MPHU
3aJ]aHHOM JTOBEPUTENIFHOI BEpOSATHOCTH Pj. B Tabnuue 11 BapuaHTOB NMPHUBEAECHBI HOMEP BbI-
00opKH, KiIacc TOUHOCTH BoJbTMeTpa c/d u npenen usmepenuss Uy. UncaoBbie gaHHbIC KOHKPET-
HOM BBIOOPKH HEOOXOAMMO B3ATh M3 TaOJIHUIIE:

B;iﬂ Beibopka | Py | Uy, B c/d zipTH Bribopka | Py %k’ c/d
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 | Enunmnna usmepeHws {Ui},i=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. OnpenencHue TOBEPUTEIbHON BEPOATHOCTH IIPHU 33JaHHOM JOBEPUTEIBHOM
uHTepBasne. [ BHIOOPKHU CIIy4alHBIX BEJMYMH 33JaHUs | OmpenenuTh 3HaA4eHHUE JOBEpUTENb-
HOHM BEPOSITHOCTH, €CIIA 3aJaHbl TPAaHUYHBIC 3HAYECHUS IIOIPELIHOCTEN B IMPOLEHTHOM OTHOILIE-
HUH K cpeiHeMy aprdMeTHueckoMy: &l — HYOKHSS TpaHuIla, €2 — BepXHsisl rpaHuia. 3HaueHus &l
U €2 IpUBEJICHbI B TAOJIUIIE:

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
€2, % 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| -0,1 | -0,1 | -0,05
€2, % 0,01 | 0,02 0,1 005 | 002 | 001 | 0,02 | 0,5 | 0,2 | 0,05

3aoanue 3. Tloctpouth TpaduKu pacrnpeneneHuss OTHOCUTEIbHOH M abCONIOTHON IMO-
IpeurHocTel Mo Auana3oHy u3MepeHus i nuudpoBoro BonbT™MeTpa. Paccuntars 3HaueHus oT-
HOCUTENILHOW M a0COJIFOTHOW MOTPEIIHOCTEH, KOTOPbIe COOTBETCTBYIOT CpeHEMY apu]mMeTHye-
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CKOMY 3HAYCHHIO BEIOOPKU «A», OMPEICIICHHOMY B 33/IaHUU 1. HAlITH OTHOCUTENHHYIO MOTPEII-
HOCTBH cpeanero apudmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTpEI-
HOCTb B TOUKE IIKAJIbI COOTBETCTBYIOLIEN 3HAUEHUIO «A»:

Q=0(4) - 47100 %.

JlarHBIE HEOOXOAMMO B3SITh U3 TAOJIUIIBI IS 3aAaHus 1.

3aoanue 4. OnpenenuTh TOBEPUTEIbHBIA UHTEPBAI JJIs 33JIaHHOM JTOBEPUTEIIBHOM IO-
CPEIIHOCTH C YY€TOM HHCTPYMEHTAJIbHOW IMOTPEIIHOCTH, HCIOJb3ysd OINUCAHHYI0O METOIUKY.
JlanHble cBOEro BapuaHTa HEOOXOAMMO B3ATh M3 TaOmuLbl Ui 3ananus 1. Bee pacuerst mpous-
BECTH C UCIOJIb30BaHHEeM pacnpenenenus CteiofaeHTa. Pesynbrar 3amucats B cranaapTHOH (op-
Me, YKa3aB IPaHUIlbl JOBEPUTEILHOTO HHTEPBAJIA U IOBEPUTEIHHYIO BEPOSTHOCTD.

3aoanue 5. OnpenennuTth MOKa3aHNU HUKE NEPEYUCIICHHBIX NTPUOOPOB, HA KOTOPHIE I10-
OuYepeIHO MOJAOTCS CUTHANBI C OJMHAKOBOW aMIUIMTY/I0H, HO UMEIOIINE Pa3InuHyI0 GopMYy.

1) BompT™MeTp, ¢ mpeoOpa3oBaTenieM JEHCTBYIOUIETO 3HAYeHUs (KBAJApPaTHUYHBINA JETEK-
TOD).

2) BonbT™erp, ¢ npeoOpa3oBaTesieM CpPeIHEBBINIPAMICHHOIO 3HAUeHUs (JIMHEHHBIN 1e-
TEKTOpP).

3) BonbTMeTp, ¢ aMIUTUTYAHBIM MPEOOpa3oBaTeIeM H KOHACHCATOPOM, BKIFOUYEHHBIM I10-
CJIEIOBATENBHO (AMIUTUTYAHBIN IETEKTOP C 3aKPBITHIM BXOJOM).

Bce mpubops! oTrpagyrpoBanbl B AESHCTBYIONINX 3HAYCHUSIX CUHYCOMJAIBHOTO CUTHAJA.
CurHanel, KOTOpBIE CeIyeT MoAaTh, UMEIOT OJuHaKoBY0 ammutyny Uyn = 10 - N, [B], rme N —
HOMEp BapuaHTta. PaccmaTtpuBaroTcs Tpu THIIA CUTHAJIOB:

1) F'apMOHWYECKHI CHTHAI.

2) Meannp.

3) OpHomnonspHbIe TPSIMOYTOJIBHBIE UMITYJbCHI AMUTENbHOCTRIO T = 10 - N, [MKkc] u ya-
croroi ciaepoBanus 5000 .
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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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