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1 OOume mooKeHus

Pabouas nmporpaMma qUCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHS» COCTaBIIe-
Ha B COOTBETCTBUM C TPeOOBAHUAMU (heepabHOIO FOCYJapCTBEHHOIO 00pa30BaTEIbHOTO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MuHHcTepcTBa 0Opa3oBaHusi U Hayku Poccuiickoit @enepa-
ruu Ne 870 ot 31.07.2020, u ocHOBHOM nipodeccrnoHanbHOi 00pa3oBaTebHON TPOrpaMMBbI 01~
TOTOBKH «YTIpaBJI€HHE HHHOBALMOHHBIMH IIPOEKTaMM» 10 HarpasieHuto 27.03.05 MuHoBaTHKA.

[IpakTHyeckas MOArOTOBKA PeaIM3yeTcsl Ha OCHOBE:

- [Ipodeccuonansusiit cranaapt 40.033 «CIHELHUAJIUCT 11O CTPATETMYECKOMY
N TAKTHUYECKOMY IUIAHUPOBAHUIO U OPIAHM3ALIMN ITPOU3BOACTBAY.
O6o06mennas TpynoBas ¢GyHKuusa: A. TakTHUECKOE YIpaBICHUE MPOIECCAMHU ITUIAHUPOBAHHS H
OpraHu3aly POU3BOJICTBA HA YPOBHE CTPYKTYPHOI'O OJAPA3/I€I€HUs IPOMBIILIJIEHHON OpraHu-
3a1uu (oTaena, nexa)

3agaun ®opmMupoBaHUe 3HAHWH, YMEHUH U HAaBBIKOB B 00JACTH METPOJIOTHH, MPHUH-
AUCHHILIHHBI LAIIOB U3MEPEHNUs, TECOPUU OIPEICIICHNS MTOIPEIIHOCTEN U3MEPEHUS; CPEICTB
U3MepeHus: PU3NUECKUX BEITHUYHH.
OcHoBHEbIE OCHOBBI METPOJIOTHH.
paszesbl / TEMbI MeTo/bl M CpeCTBa U3MEPEHUI.
ANCHHATITAHBI Teopust OLICHKH Ka4eCTBa H3MEPEHUH.
[ToBepka 1 kamMOpPOBKa CPEJCTB U3MEPEHUS.
IIpukiagHas METPOJIOTHS.
MeTposioruueckuii KOHTpOJIb U HaA30p.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Tpouecc n3yyeHuss TUCUUIUIMHBI «METPOJIOTHS U TEXHUYECKUE U3MEPEHMS» HalpaBIeH
Ha (opMUpOBaHUE ciaeayomux koMiereH il B cootBerctBuu ¢ ®I'OC BO u ocHoBHOI 00pa-
30BaTeNbHON IporpaMmoii (Tabnuua 1):
Tabmuma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHXKECHHS

KOI[ N HAUMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIKCHUA

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

OIIK-2 Cnocoben
dopMynrpoBaTh 3a-
naqu mpodeccruo-
HaJIbHOM eI TebHO-
CTH Ha OCHOBE 3Ha-
HUH POUITBHBIX
paszienoB MaTeMaTH-
YECKUX, TEXHUIECKUX
¥ €CTECTBEHHO-
HAYYHBIX JUCIUTUINH
(MopyIeir)

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

OIIK-2.2 Ymeer npuMeHsITh pusu-
4eCKHE, MaTEMaTHUECKHUE, TEXHU-
YECKUE U €CTECTBEHHO-HAayUHbIE
METO/bI, METOJI0JIOTHH, CIIOCOOBI 1
AITOPUTMBI U1l POPMYITHUPOBAHUS
3a]1a4 TEOPETUYECKOr0 U IPUKJIAI-
HOTO XapakTepa npodeccuoHab-
HOM J1eATENBHOCTH

OIIK-2.3 BnaaeeTr HaBbIKaMH MpHU-
MEHEHHUs 3HaHUH TPOPUIBHBIX
pas3zenoB MaTeMaTHYECKUX, TEXHU-
YECKUX U €CTECTBEHHO-HAYUHbBIX
JUCLUIUIMH IpU GOPMYITHPOBAHUN

3HaTh OCHOBHBIE METOIbI U
CpEJICTBA MPOBEACHUSI DKCIIEPH-
MEHTaJIbHBIX UCCIIETOBAHMIA,
CHCTEMBI CTaHJapTU3ALUH U
cepTU(UKAIIH, OCHOBBI METPO-
JIOTHH.

YMeTh BBIOUpPATh CIOCOOBI U
CpeCTBAa TEXHUUECKUX U3Mepe-
HUI ¥ IPOBOJUTH SKCIIEPUMEH-
TaJIbHbIE UCCIIETOBAHMS
Bnanets crioco6amu o6paboTku
U TpPEICTaBICHUS IOJyYEHHBIX
JTAHHBIX ¥ OI[CHKH ITOTPEITHOCTH
pe3yIbTaTOB U3MEPEHUN
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po)eCCHOHANIBHBIX 337124

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

Jucrumuimaa « MeTpoioruss M TeXHUYECKUE M3MEPEHUs» HM3ydaercs Ha 2 Kypce(ax) B
3 cemecrtpe.

JluciuruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumninuebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHOM YacTu.

JUist OCBOGHUS MUCHUIUTMHBI HEOOXOAMMBI 3HAHWS, YMEHUS, HABBIKM W (WUJIU) OIBIT
MPaKTUYECKOMN AeSATENbHOCTH, C(OOPMHUPOBAHHBIE B IMPOLIECCE U3YUCHUS AUCHMUIUINH / MPAKTUK:
«CoBpeMEeHHBIE JIEKTPOTEXHUUYECKUE U IJIEKTPOHHBIE YCTPOUCTBAY.

3HaHMsl, yMEHUS U HaBBIKU, CQOPMHUPOBAHHBIEC NUCUUIUIMHON «Memponoausa u mexuuye-
cKue usmepenusy, 0yyT UCIOJIb30BAaHbI PU MOJArOTOBKE U CJlauy€ roCy1apCTBEHHOTO SK3aMeHa.

JucuunnuHa «MeTpoiorus U TEXHUYECKUE U3MEPEHHUS» YaCTUYHO peaausyercs B Gop-
M€ TPAKTUYECKOM MOAroTOBKH. [IpakTHdeckas MOArOTOBKA OPraHU3YETCS MYTEM BBIMOJHEHUS
71a00paTOPHBIX padoT.

Jucuunnmnza «MeTposiorusi 1 TEXHUYECKUE U3MEPEHUS» B paAMKax BOCIUTATEIIBHOM pa-
00Thl HampaBjieHa Ha (opMmupoBaHHE y OOYYAIOIIUXCS YMEHHUS apryMEHTHpPOBATh, CAMOCTOS-
TEJIbHO MBICIUTh, PA3BUBACT TBOPUYECTBO, MPOGECCUOHATBHBIE YMEHUS.

BxonHo# KOHTPOJIb TIPU U3YyYEHUH AUCIUTIIIUHBI HE TTPOBOJIUTCSL.

4 O0beM TMCHUNIHHBI (MOAYJIs1) B 3a4eTHBIX €IMHHUIAX C YKA3AHHEM KOJIHYeCTBA
aKa/JieMUYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4aronuxcsi ¢
npenojaBarteseM (0 BUIaM YU4eOHbIX 3aHATHIT) M1 HA CAMOCTOSITEJILHYIO padoTy
00y4Yar MU XCs

O6mas TpyA0eMKOCTh (00beM) IUCHUIIINHBI cocTaBiseT 3 3.€., 108 akaz.uac.
Pacrnipenenennie oobeMa AMCUMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tabiuiie 2.

Tabnuua 2 — O6beM TUCIUIIIMHBI (MOJyJIs) IO BUJAM Y4eOHBIX 3aHATHH

Bcero akagemn-

O0beM TUCHUTIINHBI
YeCKUX 4aC0B

Oo6as TPYAOEMKOCTb JHUCLHUIIINHBI 108

KonTakTHas aynuTopHas padora o0y4almmxcs ¢ npenojgasaresaem (o
BH/IaM Y4eOHbIX 3aHATHI), BCEro

12

B ToMm uucie:

3aHATHA JEKIMOHHOI0 THIA (JIEKIIUN U MHBIE YUeOHbIe 3aHATHUS, IPETy-
CMaTpHUBAIOIIME IPEUMYIIECTBEHHYIO epeaady yueOHol HHpopMaIiu re- 6
JTAarOTH4eCKUMHU pabOTHUKAMHU)

3aHATHA CEMUHAPCKOIO TUNA (CEMUHAPBI, TPAKTUUECKHUE 3aHATHSI, TpaK-
TUKYMBI, 1a0opaToOpHbIe pabOThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a-
HATHS),

B TOM 4ucIIe B popMe MPAKTHYECKON OTOTOBKU 4

(o]

CamocTtosiTeibHAsA padoTa 00yyalOMXCsl M KOHTAKTHas padoTa, BKIIO-
Yarolas rpynroBbie KOHCYIbTAUH, HHANBUAYAIBHYIO padoTy 00y4ato-
IIUXCS C MPeToaBaTesiIMU (B TOM YKCIIE HHANBUAYaTbHBIE KOHCYJIbTAIINHN ); 92
B3aMMOJICHCTBHE B AJICKTPOHHOU MH(DOPMAIIMOHHO-00pa30BaTeNLHOM cpeie
BYy3a




Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKUX 4aCO0B

[TpomexyTouHast arTecTamus 00yJaromuxcst — 3a4eT ¢ OIEHKON 4

5 Coaep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM
(pa3aesaM)c yka3aHueM OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX
4acoB M BU/IOB Y4eOHOH padoThI

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

Buzpsl yaeOHOW pabOThI, BKIIIOUAst CaMo-
CTOSITENIbHYIO PabOTy 00yUaroUIMXCs U TPY-
JIOEMKOCTb (B Hacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3zienoB, TeM U CoJiepKaHUEe Ma- TeJIs C 00yJaroUMMHUCS
Tepuaa Jlekiuu | Cemmuap- | JlaGopa-
CKHe TOpHbBIE
(mpaktu- | 3aHATHS
YecKHe
3aHSITHSL)
Paznen 1 OcHoBBI MeTpOJIOTHH
Tema 1.1 OcHOBHBIEC IOHATHS METpooruu. 13- 2
MepeHUs U (PU3NYECKHE BEITUYHHBI.
Tema 1.2 Mexaynapoanas cucrema (CH). Mepsl, 1 5
3TaJIOHbI, 00pa3l0BbIe U paboune cpesicTBa
Pacmmmpenue npenenoB u3MepeHus aMmrnepmMeTpa u 1%
BOJIETMETPA
N3ydeHne TeopeTHUeCKUX pa3ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATUSAM CEMHUHApPCKOTO THUIIA, 10
noArotoBka u opopmiienue PI'P
Pa3nes 2 MeToabl M cpeacTBa U3MepeHui
Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHHUN. 4
Tema 2.2 Buapl 1 MeTOIbI H3MEpPEHUS 1
H3mepeHne OMUYECKUX CONPOTUBIIEHUN U WH- 1%

I[yKTHBHOCTCfI KOCB€HHBIM METOJI0M

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

Paszpnen 3 Teopusi olieHKH Ka4yecTBA U3MEPEHHUH

Tema 3.1 Teopus norpeniHocTen. 6

Tema 3.2 CraTucT4ecKkre METOIbl U AITOPUTMBI
00pabOTKHN Pe3yIbTATOB MHOTOKPATHBIX U3MEpe- 1
HUU.

CrangaptHas o0paboTKa pe3yIbTaToOB MHOTO-

. 1*
KPATHBIX U3MEPEHUIA

N3ydeHne TeoOpeTHUeCKUX pa3/ieoB TUCIUILIN-
HBI, IOJIFOTOBKA K 3aHATUSM CEMHUHApPCKOTO THUIIA, 10
noaArotoBka u opopmienue PI'P

Pa3nesn 4 IloBepka n ka1udpoBKa CpeacTB U3-
MepeHHs

Tema 4.1 Teopust TOUHOCTH CPEACTB U3MEPEHUN. 9

Tema 4.2 [ToBepka cpecTB U3MEPEHUS. 1




Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOATEIBHYIO0 PaboTy 00YJaArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE Ma-

KonrtakTHas pabora npemnoaasa-
TeJIst ¢ 00yJAIOIIUMUCS

Tepuana

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

[ToBepka ogHO(}A3HOTO CYETUUKA AIEKTPUUECKOM
SHEPTrUU UHYKIIMOHHOMN CUCTEMBbI

N3yueHue TeopeTnyecKux pa3iesaoB JUCLUILIN-
HBI, TOATOTOBKA K 3aHATUSIM CEMUHAPCKOTr'0 THUIIA,
noAroToBka u opopmiienue PI'P

10

Paspnea S IlpuxkiaaaHas MeTpoJIOrus

Tema 5.1 M3Mepenust 2371€KTpUUECKUX BEJIUYHMH.

10

Tema 5.2 DnexTpuueckue u3MepeHHs HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko3 puirienTa MOIHOCTH MIPH pa3-
JIMYHBIX BUJIAX HArpy30K

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

10

Paznen 6 MerpoJsiorudeckuii KOHTPOJIb M Ha/I-
30p

Tema 6.1 OCHOBHBIE METO/BI U CXEMBI IOBEPKU

IToBepka 21eKTPOU3MEPUTENBHBIX ITOKA3bIBAIO-
MIUX IPHOOPOB

1*

N3yyeHue TeopeTUYeCKUX pa3aenoB AUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO TUIIA,
noJroToBka u opopmienue PI'P

UTOoIro
10 JUCHHUILIMHE

92

* peasinzyercs B opMe MPAKTHIECKOM MOTOTOBKHI

6 BHeayauTOpHasi cCaMOCTOSITeIbHAs PaG0Ta 00YYAKOIIMXCS MO AUCHUTIHHE

(Moxaysi0)

[Ipn mnaHUPOBAHMHM CaMOCTOSATENHHON pPabOTBI CTYINEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIICTYIONIUM PAaCTIPEICIICHIEM YacOB Ha CAMOCTOSTENbHYIO padoTy (Tabmwuia 4):

Tabnuna 4 — PekomenayemMoe pacipeiesieHiue YacOB Ha CAMOCTOATEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

N3ydenne TeopeTHIeCKUX pas3aesioB TUCITUTITMHBI 22
[TonroroBka K 3aHATHSIM CEMHUHAPCKOTO THUNA 10
[TonroroBka u oopmieHne PI'P 60

92




7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHHUS TEKYIIero KOHTPOJIsl U
MPOMEKYTOYHOM aTTeCTAUMU 00YYAOIIMXCS MO JUCHUILINHE (MOYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IIPOMEKYTOUYHO aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33IaHUM UM MHBIX MaTEpHAIOB, HEOOXOAUMBIX IS
OILICHWBAHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecriedeHne TUCIUIIMHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1) JlabkoBckas P.SI. Metposorus U 3JeKTpOpaIrion3MepeHus [ DaeKTpoHHbIi pecypc] :
yueOHoe mocodue / P.S. JlabkoBckas. — DekTpoH. TekctoBble nanHbie. — CII6. :YHuBepcu-
Ter HUTMO, 2013. — 142 C. —  2227-8397. —  Pexum  pmoctyma:
http://www.iprbookshop.ru/67299.html, orpannueHHbBIN. — 3ari1. ¢ YKpaHa.

2) Jlateimenko K.II. Texuuueckue usmepenus u npubopsl. Yacts 1 [DmekTpoHHBIN pe-
cypc] : yaebnoe mocobue / K.II. Jlarbimenko. — DIEKTPOH. TEKCTOBBIE naHHBIE. — CapaToB:
By3oBckoe o6OpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20403.html, orpannueHHBIN. — 3ary1. ¢ YKpaHa.

3) Jareimenko K.II. Texunueckue usmepenus u mpudopsl. Yacts 11 [DnekTpoHHbIid pe-
cypc] : yaebnoe mocobue / K.II. Jlarbimenko. — DIEKTPOH. TEKCTOBBIE NaHHBIE. — CapaToB:
BysoBckoe o6pazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/20404.html, orpannueHHBIN. — 3ary1. ¢ YKpaHa.

8.2lonoHuTeNbHAS JIUTEPATypa
1) Komsirun P.B. HM3mepeHus: mapamMeTpoB 3JEMEHTOB pAJMOTEXHUYECKHX Lereil
[DneKTpOHHBIN pecypc] : METOAMYECKHE YKa3aHMs K BBIOJIHEHHUIO JIAOOpaTOpHBIX padoT MO

Kypcy «Metposorust u paauousmepenus» / P.B. Komsarun, B.JI. XangamupoB. — DIeKTpoH.
TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKHI1 rOCYapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET UMEHHU
H.3. baymana, 2011. — 24 ¢ — 2227-8397. — Pexum pocrymna:

http://www.iprbookshop.ru/30973.html, orpanuuenHsIii. — 3ari. ¢ 3KpaHa.
2) IHInuranoBuy A.H. CpaBHUTEIbHBIH aHAIW3 H3MEPUTEIBHBIX MMAPAMETPOB BOJIBT-
METPOB [DJIEKTPOHHBIN pecypc| : METOIUYECKHE yKa3aHHs K JJabopaTOpHOU padoTe Mo Kypcy

«Mertpomnorus u snektpudeckue uzmepenus» / A.H. Hnuranosuy, FO.A. Hlypsirun. — Dnek-
TPOH. TEKCTOBbIE JNaHHble. — Jlumenk: JIumenkuii rocyjapCTBEHHbIN TEXHUYECKUN YHUBEPCH-
rer, ObC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum jgocTyna:

http://www.iprbookshop.ru/22936.html, orpanuyennsrii. — 3ari. ¢ skpaHa.

3) Jlaremmenko K.II. Metponorus u u3MepuTenbHas TEXHUKA Ha 0a3e W3MEPUTEIBHBIX
npeoOpazoBareneit OBEH [Onexktponusiii pecypce]| : maboparopusiii mpaktukym / K.II. JlaTsi-
IIEHKO. — DJIEKTPOH. TEKCTOBbIe naHHble. — CapartoB: By3oBckoe obpazoBanue, 2013. — 194
C. — 2227-8397. — Pexxum poctyma: http://www.iprbookshop.ru/20396.html,orpanuaeHHbINA. —
3ari. ¢ ’KpaHa.

4) JwoO6ymkuna, H.H. MeTposorus, crangapTH3anus 1 TeXHHIECKUe u3MepeHus: Yueo.
nocobue /H.H. Jlrobymkuna — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2013. —
123 c.

8.3 Meroanuyeckue ykasaHus JJIsl CTYJC€HTOB 110 OCBOCHHIO JUCIUILIMHBI

1) TloBepka 3J€KTPOU3MEPHUTENIBHBIX MMOKA3bIBAIOIIMX MPHOOPOB: METOJHYECKHE YKa3a-
HUg K jaboparopHoit padore. /coct.: C.B. Pynpko, H.H. JltoO6ymkuna. — Komco-
Mouibek-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. - 13 c.
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2) TloBepka 0qHO(A3HOTO CYECTUHKA DIICKTPUICCKON IHEPTHH WHIYKIIMOHHOW CHCTEMBI:
METOJMYECKHE yKa3zaHus K yraboparopHoir padore. /coct.: C.B. Pynpko, H.H. JlroGymkuHa. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.

3) U3mepeHue OMHYECKUX COMPOTHBICHUN W WHIYKTUBHOCTEH KOCBCHHBIM METOIOM:
METOJMYECKUe yKazaHus K jmaboparopHoit pabore. /coct.: C.B. Pyapko, H.H. JIroOymkuna. —
Komcomonbck-na-Amype: TOYBIIO «kKHAI'TY», 2010. — 12 c.

4) PacmmpeHue mpeeaoB U3MEPEHUsT aMIIepMETpa U BOJIBTMETPA: METOIUYECKHE yKa-
3aHMS K JlaboparopHoi padore. /coct.: E.Il. BankoBa. — KoMmcomonbck-Ha-Amype: I'OYBIIO
«KaAI'TY», 2011. — 8 c.

5) U3mepeHue akTUBHON MOIIHOCTH B Tpex(a3HbIX IEIAX: METOMUYCCKHE yYKa3aHUS K
naboparopHoit padore. /coct.: E.Il. BankoBa. — Komcomonbck-Ha-Amype: TOYBITIO «KHAT -
TVY», 2011. -6 c.

8.4 CoBpemeHHbIe NpodeccoHaNbHble 0a3bl JAHHBIX U MHGOPMALHOHHbIE
CIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble PH OCYIIECTBIEHUH 00Pa30BaTEJIbHOI0
npouecca no JUCHUIINHE

1) Dnextponno-6ubmuoreuHas cucrema ZNANIUM.COM - http://www.znanium.com
2) DnekTpoHHO-OMOMMoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 Ilepeuenn pecypcoB HHPOPMALNMOHHO-TEIEKOMMYHUKAINMOHHON CeTH «Hn-
TepHeT», He00XO0AMMBIX /IVISl OCBOCHUS JUCHHUILJIMHBI (MOZYJIs1)

1) Mertponorus u TexHuueckue uamepenus https://ru.wikipedia.org
2) Metposorus https://info.metrologu.ru/spravochnik/metrologiya/obschie-
polozheniya/metrologiya.html

8.6 JIuneH3MoHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecrevyeHue, uc-
MoJIb3yeMoe MPHU 0CyleCTBJIeHUH 00pa30BaTebHOI0 Mpolecca

o AMCHMIIJIMHE

Tabnuna 5 — [lepedeHp UCTOIB3yeMOr0 IPOTPAMMHOTO 0OeceueH s

Haumenosanue [10 PexBu3NTHI / yCIIOBUS MCTIOIB30BAHUS
MicrosoftimaginePremium JlnuensnonssIit jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIIKE!:

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycaoBUsl

Opranmsanys 00pa3oBaTeILHOTO MPOIIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pyccKuid. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIBHOCTRIO 45 MUHYT.

[Ipu dbopmupoBaHum CBOEH WHAMBHIYATBLHOW 00pa3oBaTENbHON TpaeKTOpHH OOydaro-
IIUICST IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOIMNX AUCIUILIAH U TPO()ECCHOHAIBHBIX MOTY-
Jieil, OCBOEHHBIX B MPOIIECCe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOAMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTe/IbHbIE TEXHOJIOTHH

VYu4eOHbIN MPOIECC MPH MPENoJaBaHuNd Kypca OCHOBBIBACTCS HA MCIOJIB30BAHUU TPAIH-
[IMOHHBIX, NTHHOBAIIMOHHBIX U WH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauiuon-
Hble 00pa3oBaTelibHbIEe TEXHOJIOTUHU MPEJCTABICHBI JEKUUIMUA U CEMHUHAPCKUMHU (TPAKTHUYECKH-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTelIbHBIC TEXHOJIOTHN HCIIONB3YIOTCS B BUJE IIUPO-
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https://www.openoffice.org/license.html

KOTO TIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpPM MpoBeaeHHs 3aHsATuil. HpopManmonHsie
00pa3oBaTeNbHbIE TEXHOJIOTMH DPEATM3YIOTCS IYyTEM aKTUBU3ALUMU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEeKIIUOHHOI'0 TUIIA

JIEKIMOHHBIN KypC MPEeaoaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekumu j1eKTop 00s513aH NpeAyNpeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY y4eOHUKY (YUeOHMKaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HAaMOONBIINKA 00beM HMH(pOpMAIMU U 00ECIIeYHBATh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYeHHE MaTepHaa.

9.3 3aHsAATHS CEMHHAPCKOT0 THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETANU3AHUIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hopMOY TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooiieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OT/JEIBHBIM TEMaM, a TaKkke pa30op MpUMEpPOB U CUTYaIUi B ay-
JAUTOPHBIX YCJIOBHAX. B o0s13annocTH npenoaaBaTejid BXOOAT: OKa3aHUC MeTOI[I/I‘ICCKOﬁ oMo
Y KOHCYJIbTHPOBAHHE CTYCHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOMIPOCHI, MpeJyIaraeMple MpernojaBaTeliem;

* y4acTHe B JUCKYCCHAIX;

* BBIIIOJTHEHHNE POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATEIIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHMPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIAJCHUS TEOPETUUYECKUM
MaTepHrajoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHU, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTebHAsA padoTa 00y4aIOLIMXCS 10 AUCHMILIHHE (MOYJII0)

CamocrosTenbHas pab0oTa CTyAEHTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEemoCpeICTBEHHOIO Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AESATEIbHOCTH 00YJaIOLIerocs.

[{enu camocTOsATENbHOMN pabOTHI:

* CUCTEMAaTH3alsl U 3aKPEIUICHUE MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliipeHre TEOPEeTUYeCKUX 3HAaHUH;

- (hopMHpOBaHHE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEAIN3aLlUu;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIH, 00BEMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHOJOrHs OpraHU3aIH CAMOCTOSTEIbHONW pabOThl CTYJICHTOB BKIIIOYAET HCIIOJIb30Ba-
HHUe NH(POPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHTbl JOJDKHBI HMOJXOAUTH K CAMOCTOSATENBHOM paboTe Kak K HauBaKHEHIIEMY
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHMs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

95 MeToauuyecKkue YKazaHnus NJis oﬁyqammnxca 0 OCBOCHHUIO JTHCHHUILINHBI

[lpyn WM3ydeHMH AUCHMIUIMHBI OOYYArONIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUIUTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKU.

2. Ilocne u3y4yeHus Kakoro-nmubo paszzierna 1mo ydyeOHUKY WIM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHIYeTCs 10 TTaMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco6oe BHMMAaHUE ClIeAYET YAEIUTh BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ HHJJUBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs TemMaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 33/1a€TCs HA JIGKLIUAX TPero-
naBaresneM. VM jke 1aroTcsi HICTOYHHKH (B MEPBYIO OYepe/b BHOBb M3/IaHHBIC B MEPHOAMYECKON
Hay4HOU JTUTEepaType)ais 0ojee 1eTaaIbHOr0 MOHUMAaHUS BOIIPOCOB, O3BYUCHHBIX Ha JICKIHH.

[Ipu camocTosTensHON TPOpPabOTKE Kypca 00ydaromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPECICHUS U (aKThI;

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

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAI[MH U KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJHATH 33/1aHUsI, AaHAJIOTUYHBIE MTPeJIaraéMbIM Ha 3aHATHAX;

* UCTIOJIb30BaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

MeTtoauyeckue ykasaHusi Py padoTe HA/l KOHCIIEKTOM JICKIHHU

B xone nexknMoHHBIX 3aHATUNA HEOOXOJIMMO BECTH KOHCIEKTHMPOBAHHUE YUEOHOTO maTe-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WY WHBIX SABJICHUH U MponecCoB, HAYYHBIC BBIBOJAbI U INPAKTHUYCCKNEC PECKOMCHAAIUHN, ITOJIOXKU-
TEJIbHBIA OMBIT B OPATOPCKOM HMCKyccTBE. JKenaTeslbHO OCTaBUTh B pabOYMX KOHCHEKTax MO,
Ha KOTOPBIX JACJIaTb IIOMETKHU U3 pCKOMeHI[OBaHHOﬁ JIATCPATYPBhI, JOIMMOJIHAIOIIUE MAaTCPUAIT ITPO-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX IOJIOKEHMH. 3a/1aBaTh MPENOAABATENI0 YTOUHSIONUE BOIPOCH! C LEIBI0 YICHEHHs Teope-
TUYECKUX ITOJIOKEHUH, Pa3pEIICHUs CIIOPHBIX CUTYALMH U T.1I.

MeToanyeckue yKa3aHusl 10 CAMOCTOAATEJIbHON padore HAJA M3Yy4YaeMbIM MaTepHa-
JIOM U NPH NOAT0TOBKE K NMPAKTHYECKUM 3aHATHAM

Haunnate Hao ¢ U3y4eHus: peKOMEHJ0BaHHOM JuTepaTypbl. Heo0xo1umo moMHUTB, 4TO
Ha JIGKIIMKM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHal, a TOJbKO ero yacTb. OcTalbHas ero
YacTh BOCIIOJIHAETCS B IIPOLIECCE CaMOCTOATENBHOM paboThl. B ¢BA3M ¢ 3TM paboTa ¢ peKoMeH-
JIOBaHHOW JUTEparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEOOXOAMMO OOpaTHTh Ha
COJACPIKAaHUE OCHOBHBIX MOJT0KEHUH U BbIBOOB, 00BsSICHEHHE SABIIEHUH U CbaKTOB, YACHCHUEC
MIPAKTUYECKOr0 MPUIIOKEHHUS PACCMATPUBAEMBIX TEOPETHUYECKUX BOIPOCOB. B mpouecce ston
pa6OTBI H€06XOJII/IMO CTPEMUTLECA MMOHATH W 3allOMHHUTH OCHOBHBIC ITOJIOKCHUA pacCMaTpHBac-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puaie u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoTnl

Teopernueckas 4acTe pacyeTHO-rpauyecKoil padOThI BBIMOIHAETCS 10 YCTaHOBIECHHBIM
TEMaM C UCIOJb30BAaHUEM NPAKTHUECKUX MaTepuaioB. K kaxaol TemMe pacueTHO-rpaduiecKoil
paboThl pEKOMEHyeTCsl IPUMEPHBIN NIEPEeUYeHb Y3JI0BBIX BOIIPOCOB, CIIMCOK HEOOXOAMMOI JInTe-
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parypsl. M3narast BOmpocsl TEMBbI, CIEyeT CTPOro NMpuiepKUBaThCs MiaHa. PaboTa He nomkHa
MIPEACTABISITh MEepPecKa3 OTACIbHBIX TIJ1aB y4eOHHMKA win yuyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI Mo CymeCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTH CBOU IIPCI-
noxenus. OOIIMe MOJIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUM e-
pamu. Vznaraemblii MaTepuan mpu HEOOXOJUMOCTH CIEIYeT MPOWJUTIOCTPUPOBATH TaOIUILIAMH,
cXeMaMH, JruarpaMMaMH U T.1I.

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He00X0IMMOro J1JIsi
OCYIIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca Mo JUCHUILUIHHE (MOXYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaAHUE
Tabnuna 6 — [lepedenp 060pya0BaHUS TabOpPATOPHUH

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 Texnuveckue U 3JIEKTPOHHbIE CPeACTBA 00y4eHHs

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIIUMU I NIPEeACTaBiIeHHs yueOHON nH(popManuu OOJbIION aynuTo-
pun (HaOOpPBI JIEMOHCTPAIIMOHHOTO 000pyaOBaHUs (TIPOEKTOpP, SKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist nabopaToOpHBIX 3aHATHIT Hconb3yeTcs ayautopust Ne_ 102/3 | ocHamieHHast 000pya0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrositenbHas padoTa.

[TomernieHust 1yisi cCaMOCTOSATEIBHON paOOThl OCHAIICHBI KOMITBIOTEPHON 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 (aya. 202, 207, 211 kopmyc Ne 3 ).

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 OﬁyquI/II{) JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHUe MUCIUIUTMHBI 00YYAOIIUMUCS C OTPAaHHYCHHBIMA BO3MOXKHOCTSIMHU 37I0OPOBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIrMMH OOYy4arolIMMUCS, TaK U B OTAEIbHBIX
rpymmax. [IpenmonararoTcs crienuaibHbIe YCIOBHS TSI TIOTYYEHUS 00pa3oBaHMs 00yJIaroIuM -
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSL.

[Tpodeccopcko-Teqarorndyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTSAMH O0YYarOIMIMXCSl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMU BO3MOXKHOCTSMH 3710DPO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJJUMOCTH OCYIIECTBIISIETCS JOTOJHUTENbHAS MOJepKKa MpenoJaBaHus ThbIOTOPaMH, MCHXO-
JIOTaMH, COITMATbHBIMU paOOTHUKAMH, TIPOIIEIIIIMMH TIOATOTOBKY aCCHCTEHTAMH.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanussMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce NpeAnojaraeTcsi UCIoiIb30BaTh COIMAILHO-aKTHUBHBIC U ped-
JICKCHBHBIE METOJIbI 00YUYEHUs, TEXHOJIOTHH COLMOKYJIbTYPHOM peabuiIuTaluy C 1eIblo OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUU MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C APYTUMU CTY/ACH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPENOCTABICHHUS MaTepuala B pas-
JUYHBIX (hopMax: ayauadbHOW, BU3YaJIbHOM, C HCIOJIB30BAHHUEM CIEIHATIBHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpelycMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaeT-
cs1 locTymnHas popMa IpeloCTaBICHUs 3aJaHNH OLICHOYHBIX CPEACTB, a UMEHHO:

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

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe C yBEeIMUYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (IUIs1 JIUL] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHHUs);

* 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 MpeayCMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIeHHs OTBETOB HA 3a/1aHUs, 3 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 ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIIECHUSIMUA 3PEHHUS, ONTOPHO-ABUTATEILHOTO allapara).

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

MeTpOJ'IOI‘I’IH H TEXHUICCKHE H3MEPCHUA

i HammpaBnenne noaroToBku 1 27.03.05 Hnnosamuka i
' HanpaBiaeHHOCTD (pOQHIIB) ' Vnpasnenue unnosayuonnviMu npoyeccamu E
. 00pasoBaTENbHOM MPOTPAMMEL _ | ] i

KBanudukanus BelTyCKHUKA | bakanasp 5

I'ox Hayasa MOATOTOBKHU 2020 |
(MO YUEOHOMY MNAHY) | | i e
i dopma 0byueHus | 3004Has
. TexHosorus o0yueHus | MpaouyuoHHas '

Kypc Cemectp TpynoeMkocTs, 3.€.
2 3 3
Bun npomexyTouHOM aTTecTanuu | ObecrnieunBarolee noapasieieHue

! 3auem ¢ oyenxou ! Kadgheopa M - Dnexmpomexanuxa

_____________________________________________________________________________________________________________________________

’B IaHHOM IPUJIOKEHHUH TIPEICTaBIEHBI THIIOBBIE OLIEHOYHbIE CPeACTBA. [10HBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTCs Ha kKadeape B OyMaKHOM H 3JIEKTPOHHOM BHJIE.
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1 IlepeuyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs N0 JUCHUILIMHE (MOYI10),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3yJIbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Cniocoben
dbopmynupoBarh 3a-
naau mpodeccuo-
HAJILHOMW e TEIbHO-
CTH Ha OCHOBE 3Ha-
HUN TPOPHITHHBIX
pa3aenoB MaTeMaTu-
YECKUX, TEXHUICCKUX
U €CTECTBEHHO-
HAYYHBIX JUCUIUTUINH
(MopyIiei)

OIIK-2.1 3HaeT 3aKOHBI TPODUITH-
HBIX Pa3JeJI0B MAaTEMAaTHYECKHX,
TEXHUYECKUX U €CTECTBEHHO-
HAYYHBIX JUCLUILIHH

OIIK-2.2 YmeeTr npuMeHsTh (hu3u-
YecKHe, MaTeMaTHIECKHEe, TEXHHU-
YEeCKHE M €CTECTBEHHO-HAYYHbBIE
METO]Ibl, METOAOJIOTHH, CTIOCOOBI
QITOPUTMBI T (HOPMYTUPOBAHHS
33124 TEOPETHYECKOTO U TPUKIIA-
HOTO XapakTepa MpogeccHoHalb-
HOH JIeSITeTbHOCTH

OIIK-2.3 Bnaneer HaBbIKaMU MpHU-
MEHEHHsI 3HaHUH TTPO(UIBHBIX
paszienoB MaTeMaTHUECKUX, TEXHU-
YECKUX U €CTECTBEHHO-HAYUHBIX
JCIIATUTAH TIpU (OPMYITHPOBAHUHT
npodecCHOHATBHBIX 3a]1a4

3HaTh OCHOBHBIE METO/BI U
Cpe/CTBa MPOBEJICHUS dKCIIEPH-
MEHTAJIbHBIX UCCIIETOBAHHMIA,
CHCTEMBbI CTaHIAPTU3ALUH U
cepTU(UKAIH, OCHOBBI METPO-
JIOTHU.

YMeTh BEIOUpATh CIIOCOOBI U
Cpe/ICTBa TEXHHUUYECKHUX H3Mepe-
HUI 1 IPOBOJUTH SKCIIEPUMEH-
TaJIbHBIE UCCIIEIOBAHUS
Brnaners ciocobamu 06paboTKu
U TIPE/ICTABICHUS TOIYYCHHBIX
JTAHHBIX ¥ OI[CHKH MTOTPEITHOCTH
PE3YJIBTaTOB U3MEPEHHI

Tabnuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPEJICTB

Kounrposnpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxa3aTenn oneHKn
AUCHUILINHBI CpeacTBa

Paznener 1 — 6 OITK-2 JlaGopaTtopHble | ApryMeHTHPOBAaHHOCTh OTBE-
paboThHI TOB

Paznensr 1-5 OIIK-2 PacuetHo- [TonHOTa M IPaBUILHOCTH
rpaguueckas BBITIOJIHEHMS 3a/1aHUS
pabora

2 MeToanueckne MaTepHAJIbl, ONpPeIe/IAIONNe MPOLeayPhl OlleHUBAHUS 3HAHW,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaKTepHU3yolue mpouecc
¢GopMupoBaHusi KOMIIETEHIM I

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIIHOCTH, IPECTABICHbI B BUJE TEXHOJOTHUECKONW KapThl TUCIIHU-

wnHbI (Tabnuia 3).
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Tabmuna 3 — TexHoJornyeckas Kapra

HaumenoBa-
e Cpoku lxana Kputepun
OL[€HOYHOT0 BRINOIT- | OLICHHBA- OlLleHUBAHUS
cpencTsa HEHMA HHUSA
3 cemectp
Ilpomesccymounas ammecmayus 6 popme 3auem ¢ oyeHKoU
JIaGoparopHast | B TeyeHHe | 50a110B 5 Ga/IoB — CTY/EHT IMOKa3all OTJIMYHbIC HABBIKA
pabora | cemeCTpa IIPUMEHEHHUS MOJTy4EHHBIX 3HAHUM U YMEHUN IIPU
JlabopatopHas | B TeyeHue | 50aioB peleHnr TPOo(ecCHOHANBHBIX 3a1ad B paMKax
pabota 2 cemectpa YCBOEHHOTO yu4eOHOTO MaTepHana.
JlaGopatopHasi | B TeueHue | 56amioB 4 Gamma — CTYJICHT MOKa3al XOPOUIAE HABBIKH
pabora 3 cemecTpa o .
JTaGopatopHai | B TcueHue | 56aiios IPUMEHEHHUS [OTyYCHHbIX 3HAHUN U YMEHHH 11pU
paborta 4 cemectpa perernn MpodecCHOHATBHBIX 3a/1ad B paMKax
JTaGopaTopHas | B TedeHHe | 56aios | YCBOCHHOIO y4eGHOro Matepuaia,
pabota 5 cemMecTpa 3 Gasuta — CTY/IEHT TOKa3all yOBJICTBOPUTEIILHOE
JIaGoparopHast | B TedeHue | 50aioB BJIJICHUE HABbIKAMU IPUMEHEHUsI MOJIyYeHHbIX
pabota 6 cemecTpa 3HaHUM U yYMEHUH NpU pelieHud mnpodeccro-
HAIBHBIX 33[a4 B paMKaxX YCBOEHHOIO y4eOHOro
Mmarepuaa.
2 Gaiia — CTyIEHT NPOJAEMOHCTPUPOBAIT HEJIOCTa-
TOUHBII YPOBEHb BIIAJICHHsI YMEHUSIMH 1 HaBBIKa-
MU TIpU PelIeHuH Npo(eCCHOHATBHBIX 3a/1ad B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.

7 | PacuerHo- B Tevyenue | 20 6amios | 20 GauioB — CTYIECHT TOKA3a)l OTIIMYHbIE HABBIKH
rpadueckast cemeCTpa IIPUMEHEHU NTOJTYYEHHBIX 3HaHUI U YMEHUH TIpH
pabora penreHny MPO(ECCHOHATBHBIX 3aj1ad B paMKax

YCBOEHHOI'0 y4eOHOI0 MaTepHaa.

15 GannoB — CTyJEHT MOKa3all XOpOILINE 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
HOJMYYEHHbIX 3HAaHWM M YMEHUM INpU peleHUd
Mpo(eCCHOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.

(0 6ayuIoB — CTYJIEHT MPOAEMOHCTPUPOBAT HEJIOC-
TAaTOYHBIA YPOBEHb BJIAJICHHs] YMEHUSIMH U HaBbI-
KaMH TIpU pelieHrr podeCCHOHATBHBIX 33/1ad B
pamMKax YCBOGHHOT'O y4eOHOIr'0 MaTepuaa.

Texymwii KOHTPOJIB: - 50 GamoB -

HNTOI'O: 50 GayoB —

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % oOoT MakCHMaJlbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBIICTBOPUTEIHHO»

(HEOCTAaTOYHBIH YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllNH 110 TUCIUILINHE);

65 — 74 % oOT MakcUMaJdbHO BO3MOXXHOW CYMMbI OalIOB — «yJOBJIETBOPUTEIHHOY
(MOporoBBIi, MUHUMAIIbHBIA YPOBEHD);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOU CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcCMMaJIbHO BO3MOYKHOH CYMMBI 0aJIJIOB — «OTIHYHO» (BBICOKH, MaKCHMAaITb-
HBIM YpPOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHUs KOMIIETEHIUH B X0/1e 0CBOeHHsI 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKYIEro KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1 (peamusyercs B (popMe MpaKTHUYECKOW MOATOTOBKH). Pacuupenue
npeoenos usmMepeHus amnepmempa u 6016mmempa

Kakoii BuJ1 MMeeT cxema BKIIOUEHUS HAPYKHBIX IIYHTOB?

Onpenenure CONPOTUBIECHUE UIYHTA ISl H3MEPUTEIBHOIO MEXAHU3MA C TOKOM ITOJIHOTO
oTkJIoOHEeHHs 5 MA 1 RuMm = 3 Owm, eciii Hy>)KHO U3MepUTh TOK 150A.

Kakum 10/KHO OBITH COMPOTUBIICHHE ITYHTA K MIJUTHAMIIEP-METPY, PACCUNTAHHOMY Ha
75 MB, ¢ TOKOM MOJTHOTO OTKJIOHEHUA 7,5 MA JU1s u3MepeHus Toka 7,5A?

Kakoii Tok MOkHO U3MepuTh npudopom, paccuntaiibiM Ha 10 MA (Rum = =10 Om), ec-
JIM €ro BKJIKOYUTH C LIYHTOM, conpoTuBieHre koroporo Rur = 0,01 Om?

Kakue BcmomoraTesbHbI€ 371€EMEHThI IPUMEHSIIOTCS JIJIs1 U3MEHEHUS TIPEICIIOB U3MEPECHHUS
MarHUTORJIEKTPUYECKUX BOJILTMETPOB?

Kaxkoro nmopsaka g01KkHO ObITh COMPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTEINb-
HoMy MexaHu3My ¢ Ro = 1 Om u nagenuem Hanpsixenus Ha pamke Uo = 10 MB, 1t nonyuenus
BosibT™MeTpa ¢ Un = 10 B?

Jlo kxakoro 3Ha4YeHHs HAIpPsHKeHHs] OyJIeT pacIIUpeH Mpeaen U3MEPEeHUs BOJIBTMETpa C
conpotusiieHueM pamku Ro = 1 Om u nagenuem Hamnpspkenust Ha Hed Uo = 10 MB nipu Bkitoue-
HUU n00aBoyHOTrO pe3uctopa Rx= 100000 Om?

Jlabopamopnas paboma 2 (peanusyercst B popMe MpakTHUECKONW MOJITOTOBKM). M3mepenue omu-
YecKux conpomueIeHull U UHOYKMUEHOCmel KOCEeHHbIM MemoooM

YTo MOHMMAIOT MO U3MEPEHUEM CONPOTUBIICHUA?

[Touemy mpu oIpeneIeHuH COMPOTUBIICHNS TI0 METOAY aMIlepMETpa U BOJIBTMETpPA Clie-
JyeT MPUMEHATh Pa3INYHbIe CXEMbl BKIOUEHUS U3MEPUTENIBHBIX TPHOOPOB?

Kakne conpoTuBIIeHHS MIPH ONIPEEIIEHUH TI0 METOy BOJIBTMETPA U aMIIepMeTpa MPUHSI-
TO CUUTATh «OOJIBIIMMUY» U KaKUE «MaJIbIMU»?

B 4yeM cyTh KOCBEHHOTO METO/]a U3MEPEHUs?

3aBHUCHUT JIM CXe€Ma BKJIIOUCHMS aMIIepMETpPa, BOJIBTMETPA, BATTMETPa OT 3HAUEHUS HEU3-
BECTHOTO COTPOTHBIICHHSI KaTyIIKH HHYKTUBHOCTHU?

Omnpeznenure cyMMapHOE CONPOTUBIICHUE JBYX IMOCIEI0BATEIbHO COEIMHEHHBIX 00pa3-
LIOBBIX KaTyllek conporuBiaeHus npu: a) R = (10 + 0,05); 6) R = (1+£ 0,02) Om.

KakoBa oTHOCHTENbHAS TOTPEITHOCTh U3MEPEHUS HAPSKEHUS IEPEMEHHOI0 TOKa AJIeK-
TPOMAarHUTHBIM BOJIETMETPOM TIPH TIOJIOKEHUH TEPEKIIoYaTelisi poia padoThl Ha TIOCTOSIHHOM
TOKe, eclii mpubop nokassiBaeT 128 B npu nanpsoxkenun 127 B.

[IpoBeneHsl Tpu Ipynnbl U3MEPEHUIN CONMPOTHUBIIEHUSI OAHOM U TOM ke 00pa3loBOi Ka-
TYIIKH U TIOJTyYeHBI cleayrome pe3ynbrarel, OM: a) x = 100,145 + 0,005; 6) x =100,115 + 0,20;
B) x =100,165 £+ 0,010. Ilyrem nmanpHelimelr 0OpaOOTKHA pe3yIbTAaTOB HAWIUTE MOTPEITHOCTH
CPEIHEB3BEIIEHHOTO.

Jns m3mepenus HanpsbkeHus oT 80 B 1o 120 B ¢ oTHOCHTENBHON MOrPEMIHOCTHIO, HE
npesbimatomeit 4 %, OblI 3aKa3aH BOJIBTMETP, UMEIOLINH kiacc TouHocTH 0,5 U BepXHUil mpe-
nen usmepenuid 150 B Y 1oBneTBopseT Ji OT MOCTaBICHHBIM YCIOBUSAM?

Jlabopamopnas paboma 3 (peanusyercs B (opMe TPAKTUYECKON MOATOTOBKU). Cmanoapmuas
0bpabomxa pe3y1bmamos MHO2OKPAMHbIX U3MepeHUl

B kakux ciydasx mpoBOAST M3MEPEHHS C MHOTOKPATHBIMU HE3aBUCHMBIMHM HaOIrOfe-
HusAMHU? YTO NPUHUMAIOT 3a PE3yJIbTAT TaKUX U3MEPEHUI?
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JlaliTe omnpeneneHue CIeayOlNUX MMOHIATUI: JOBEPUTENIbHAS BEPOSTHOCTD, IOBEPUTEIIb-
Hasl TpaHUla CIy4YallHOW MOrPEIIHOCTH M3MEPEHUS, MpOMaxX, HEUCKIIOUEHHBIN OCTAaTOK CHUCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKH PsiJia HAOIIOCHUH.

Korna npoBonutcst cranaapTHas mnpoieaypa o0padoTKu pe3yabTaToB U3MEPEHUN ¢ 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 coznaercs Bpamaronuii MOMEHT B U3MEPUTEIHLHOM MEXaHU3ME MHAYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mporiecca, JaiTe MaTeMaTHYECKOE BRIPAKEHUE MOMEHTA.

Uemy nomkeH ObITh IPONOPIMOHATICH BPAIIAIOLINl MOMEHT B CUETYMKAX UHIYKIIMOHHO-
IO TUIIA U KaK 3TO 00eCIeunBaETCs.

Kakum 00pa3om u, ¢ KakoW LETBI0 CO3[aeTCsl KOMIEHCAIIMOHHBI MOMEHT. OObsiCcHUTE
(GU3HKY €r0 BOZHUKHOBEHHUSI.

[Tosicuute, moyemy 4mucio 00OPOTOB AMCKA CUETYMKA MPOMOPIHOHATIBHO YUHUTHIBAEMOM
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 (peanusyercs B popMe MPaKTUISCKON MOATOTOBKH). M3mepeHue Ko-
agpuyuenma mowHoCcmu NPU PA3TUIHBIX BUOAX HASPY3OK

3anummTe ypaBHEHHUE Kbl (hazoMeTpa

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

B kakux cimydasx, ¥ Mo KakuM CXeMaM MOKHO M3MEPHUTh aKTUBHYIO MOIIHOCTH 3-X ¢a3z-
HOM CHCTEMBI OJTHUM OJIHO(A3HBIM BATTMETPOM?

Korga nyst usmepeHusi ak THBHOM MOIIIHOCTH 3-X (pa3HO# CHUCTEMBI MOKHO TOJIB30BaThCS
CXEMOM JIByX BaTTMETPOB?

YcTpolcTBO 1 MpUHLIKI AeHcTBUS 3-X (pa3HOTrO BaTTMETpa.

Jlabopamopnas paboma 6 (peanusyercs B (hopMe MpaKTUUECKON MOATOTOBKH). [logepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

Kakum 10mKHO OBITE COOTHOIIEHHE KJIACCOB TOYHOCTH 00pa30BOro U MOBEPSIEMOTO aM-
IEPMETPOB?

UYto nmoHMMaeTcs 1moj MOBEpKOW CPEACTB U3MEPEHNN?

ITpubop kakoro kiacca TOYHOCTH CIEAyeT BBIOpATh JUIs MOBEPKU aMIlepMeTpa Kiacca
1,5; 2,5?

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOT0 npubdopa?

Kaxue BapuanThl criocoba cinueHus MoKa3aHui MoBepsieMoro U 00pa3oBoro npudopoB
Bawm uzBectHb1?

Kax mpoBepsitoT COOTBETCTBHE MOBEPSEMOro MPUOOpa yKa3aHHOMY Ha MIKaje KJaccy
TOYHOCTU?

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

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

An=150; Ua=450B,Iu=5A, Au=150; Ua =150 B, In =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.

PacuerHo-rpadguyeckas padbora
3aoanue 1. JIns BHIOOPKH DKCIIEPUMEHTAIBHBIX JTaHHBIX, MMOPYCHHBIX MPH HU3MEPECHUU
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACIUTh TPAaHUIbl JIOBEPUTEIHHOIO HHTEpBAJIA MPHU
3aJJaHHOM IOBEpUTEIbHON BeposATHOCTU Pj. B Tabmuie /uis BapuaHTOB NPUBEICHBI HOMED BbI-
00opKH, KiIacc TOUHOCTH BoJbTMeTpa c/d u npenen usmepenuss Uy. UncaoBbie qaHHbBIE KOHKPET-
HOM BBIOOPKH HEOOXOIMMO 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 0,2/0,1 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 4,0/1,5 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 | Enunmnina 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 A0BEPUTETHLHON BEPOSITHOCTH MPHU 3aJaHHOM JIOBEPUTEIILHOM
uHTepBane. J[ns BEIOOPKHU CIy4alHBIX BENWYHMH 3aJaHus | OmpenenuTh 3Haue€HUE JOBEPUTEINb-
HOW BEpOSTHOCTH, €CIIH 3aJlaHbl TPAaHUYHBIE 3HAYECHHUS MOTPEIIHOCTEH B MPOIEHTHOM OTHOIIIE-
HUM K cpeqHeMy apudmMeTndeckomy: el — HIDKHSS TpaHuIa, €2 — BepXHss rpaHuiia. 3HaueHus &l
U ¢2 IpUBEJICHBI 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 0,05 | 0,02 | 0,01 | 0,02 0,15 | 0,2 | 0,05

3aoanue 3. Tloctpouth rpaduku pacmpeneseHruss OTHOCHTEILHONH M aOCOJIOTHOW TO-
IPEeIIHOCTEH MO Juana3oHy W3MepeHus A uudpoBoro BoibTMeTpa. PaccunraTh 3HaUSHHS OT-
HOCHUTEJIbHOW M a0COJIIOTHOM MOTPEIIHOCTEN, KOTOPbIE COOTBETCTBYIOT CpeIHEMY apuMeTHde-
CKOMY 3HAa4YEHHUIO BBIOOPKH «A4», ONpPEACTICHHOMY B 337aHUU 1. HAWTH OTHOCUTENIbHYIO TIOTpell-
HOCTBH cpeanero apudpmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTperl-
HOCTh B TOYKE IIKaAJIbI COOTBETCTBYIOIIECH 3HAUCHHUIO «A»:
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Q=06(4) - A/100 %.

JlaHHBIe HEOOXOAMMO B3STh U3 TaOIMILBI Ul 3a7aHus 1.

3aoanue 4. Onpenenutsb AOBEPUTENbHbIN UHTEpBaN JJi 33JaHHON JTOBEPUTEIbHOMN I10-
IPEIIHOCTH C Y4E€TOM HHCTPYMEHTAJIbHOW IOIPEIIHOCTH, HCIOJb3Ysl ONHCAHHYIO METOIMKY.
JlaHHble cBOero Bapranta HeOOXOMMO B35Th U3 TaOMUIB! 11 3aganus 1. Bee pacuersr mpous-
BECTH C MCIIOJIb30BaHUEM pactipenesneHust CterofieHTa. Pe3ynbraT 3anucath B CTaHIApTHOM Qop-
M€, YKa3aB IPaHULbl JOBEPUTEIILHOTO HHTEPBAJIA U IOBEPUTEIbHYIO BEPOSITHOCTD.

3aoanue 5. Onpenenuts NoKa3aHUs HUXKE NEPEUMCICHHBIX NTPUOOPOB, HA KOTOPHIE I10-
OYEPEHO MOAAIOTCS CUTHAJIBI C OJMHAKOBOM aMIUTUTYA0M, HO UMEIOIINE PAa3ITUIHyI0 hopMmy.

1) BoapT™meTp, ¢ npeoOpa3oBaTesieM AEHCTBYIOLIETO 3HAYCHMs (KBaApaTHUHBIA JETEK-
TOD).

2) BoasT™eTp, ¢ mpeoOpa3oBaresieM CpeIHEBBIIPAMIECHHOIO 3HaueHusl (JIMHEHHbIN ae-
TEKTOD).

3) BonbT™eTp, € aMILIUTYAHBIM NIPe0Opa3oBaTeieM U KOHICHCATOPOM, BKIIFOUCHHBIM I10-
CJIEIOBATENbHO (AMIUIMTYAHBIN IE€TEKTOP C 3aKPBITHIM BXOJIOM).

Bce npubops! oTrpasynpoBaHbl B J€HCTBYIOIUX 3HAYEHUSAX CUHYCOMIAIBHOIO CUTHAA.
Curnanel, KOTOpBIE CIEAYET MOAaTh, UMEIOT OJIMHAKOBYIO aMIutyny Un = 10 - N, [B], rae N —
HOMep BapuaHTa. PaccmarpuBaroTCs TpU THIIA CUTHAJIOB:

1) "'apmoHMYeCKUi CUTHA.

2) Meannp.

3) OnHomnoJaspHbBIE MPAMOYTOIbHBIE UMITYJIbCHI JIUTENbHOCTHIO T = 10 - N, [MKc] u yac-
TotoH ciexosanust S000 I'ir.
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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