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1 OOume mooKeHus

Pabouas mporpamma AMCHHUILTUHBI «METPOJIOTHS U TEXHUYECKUE U3MEPEHUS» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MunHucrepctBa oOpasoBanus U Hayku Poccuiickoit denepa-
muu Ne 1046 ot 17.08.2020, u ocHOBHOI mpodecCHOHATLHON 00pa30BaTEIbHOW MPOrPaMMBbl
noAroToBku «PoOOTOTEXHHUECKHEe KOMILIEKCH M CHCTeMbl» 1o HampasieHuto 15.03.06
"MexaTpoHHUKa U pOOOTOTEXHHKA" .

[IpakTHyeckas MOArOTOBKA Pean3yeTcsi Ha OCHOBE:

- [Ipodeccuonanwhsiii cranaapt 40.152 «CITELHTUAJIMCT I10 ITPOEKTUPOBAHUWIO I'b-
KX IMPON3BOJCTBEHHbBIX CUCTEM B MAIIMHOCTPOEHWM». O6061mieHHas Tpyio-
Bas ¢pyHkuus: A. [IpoBeaeHne KOHCTPYKTOPCKHUX M pACUE€THBIX pabOT 10 MPOEKTUPOBAHUIO T'HO-
KHUX TIPOM3BOJICTBEHHBIX CUCTEM B MAITUHOCTPOCHUHU.

3agaun dopMupoBaHUE 3HAHUM, YMEHUN M HaBBIKOB B 00JACTH METPOJIOTHH, NMPHUH-
AUCHHILIHHBI LIAIIOB U3MEPEHNUs, TEOPUH OIPEICIICHNS MTOIPEIIHOCTEN U3MEPEHUS; CPEICTB
U3MepeHus: PU3NUECKUX BEITHYHH.
OcHoBHEbIE OCHOBBI METPOJIOTHH.
paszesbl / TEMbI MeTo/ibl ¥ CpeiCTBa U3MEPEHUM.
ANCHHATITAHBI Teopust OI[CHKH Ka4eCTBa M3MEPEHHUH.
[ToBepka 1 kanMOpPOBKa CPEJCTB U3MEPEHUSI.
IIpukitagHas METPOJIOTHS.
MeTposiornueckuii KOHTPOJIb U HaA30p.

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

ITpouecc n3yyeHus: TUCUUIUIMHBI «METpOJIOTHS U TEXHUYECKHE U3MEPEHMsI» HalpaBIeH
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 I/IH,Z[I/IKaTOpLI JOCTHIKCHUA
KOMIICTCHIIUNU

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

OIIK-5.1 3HaeT OCHOBHBIE CTaH-
JapThl, HOPMAaTHUBHBIE IOKYMEHTHI
Y TIpaBujIa B o0JacTu npodeccuo-
HAJIbHOH JIeSITEIbHOCTH

3HaTh OCHOBHBIE CTAaHJAPTHI U
UCIIOJIB30BaTh COBPEMEHHBIE
METOJIMKU U 000py/I0BaHUE B
00J1aCTH METPOJIOTH M TeXHUYE-

OIIK-5 CnocobeH
paboTath ¢ HOpMa-
TUBHO- TEXHHUYECKOH
JIOKyMEHTAIueH, CBsI-
3aHHOU ¢ TIpodeccuo-
HAJIbHOM JIeSITEIIbHO-
CTBIO, C YIETOM CTaH-
JapTOB, HOPM U TIpa-

OIIK-5.2 YmeeT npUMEHSTH 1O-
JIOKEHHSI HOPMATHBHO-
TEXHUYECKOH TOKYMEHTALlUU PU
MIPOEKTUPOBAHUU U aHAIIN3€ 00b-
eKTOB PO eCCHOHATIBLHOM J1esi-
TEIBHOCTH
OIIK-5.3 Bnazneer HaBbIKaMu 110-

CKHMX U3MEPEHUN

VYMeTb 00pabaTbIBaTh U Npe-
CTaBIISITh ITOJTyYEHHBIE dKCITe-
PUMEHTAJIbHBIE JaHHBIE IS 110~
JTydeHHsi 000CHOBAaHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUH U
TEXHUYECKUX U3MEPECHHUSX.
Brnanets coBpeMeHHBIMU MH-

BHII MCKa W aHaJIn3a OTACIBHBIX ITOJIO0-

JKEHUI HOPMATUBHO-TEXHUYECKOU
JIOKYMEHTAITUHU TIPH TIPOESKTHPOBA-
HUHM 00BEKTOB PO ECCHOHATLHON

JCATCIIBHOCTH

(bopMaIrMOHHBIMU TEXHOJIOTUSI-
MU U IIPOrpaMMHBIM obecreue-
HUEM NP pelleHu  3a1a4 B 00-
JIaCTH METPOJIOTUHU U TEXHUYE-
CKHMX U3MEPEHMI




OIIK-13 Cnocoben
MPUMEHSITh METOJIbI
KOHTPOJIS KaueCcTBa
U3ACIUI U 00BEKTOB
B c(epe mpodeccuo-
HaJILHOH JIesATEIIhHO-
CcTH

OIIK-13.1 3HaeT OCHOBHBIE METO-
JIbI KOHTPOJISI KAa4eCTBa B TEXHUYE-
CKHX CHCTEeMax

OIIK-13.2 YMeeT miaHupoBaTh
WU3MEPEHHUS IS OCYIIECTBICHUS
OLICHKH Ka4ueCTBa U3ACIUNH B 00b-
€KTOB B c(pepe nmpodeccnoHanbHOM
JIeITeIIbHOCTU

OIIK-13.3 Biageet HaBBEIKAMU
MPAKTUIECKOTO BBITIOJTHEHHMSI U3~
MEpPEHUH U pacueToB, HAIIPaBJICH-
HBIX Ha KOHTPOJIb Ka4ecTBa U3JIe-
Ui 1 00BEKTOB B cepe mpodec-
CHOHAIILHOM JeSITEIbHOCTH

3HaTh OCHOBHBIE METObI KOH-
TPOJISl KAYECTBA B TEXHHUECKUX
cucTemax

YMeTh TUTaHUPOBATh U3MEPEHUS
JUTSL OCYLIECTBIICHHUS OLICHKH Ka-
4eCTBA U3JICIHUH U 0OBEKTOB B
chepe npodeccroHanbHOM Aes-
TETHHOCTHU

Brnanets HaBbIKaMu IpaKkTHue-
CKOTO BBITIOJTHCHHSI U3MEPEHUN
U pacyeToB, HApPaBICHHBIX HA
KOHTPOJIb KaUECTBA U3JECIUN U
00BbeKTOB B chepe npodeccruo-
HAJIBHOW JI€SITENbHOCTH

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Jucuumiaa «MeTporiorvst M TEXHIUECKHE M3MEPEHHsD» U3y4daeTcsi Ha 2 Kypce B 3 ceMecTpe.

JucrumninHa sBisieTcss 6a30BOM TUCHUIIIMHON, BXOAUT B cocTaB Omoka 1 «/{ucuunnu-
HbI (MOJYJIM)» U OTHOCUTCS K €ro 6a30BOil 4yacTu.

Jlist OcBOEHUS TUCHUIUTMHBI HEOOXOAMMBI 3HAHHS, YMEHUS, HAaBBIKM M (WUJIU) OIBIT
NPAKTHYECKOH eATEIbHOCTH, CPOPMHUPOBAHHBIE B MPOIIECCE U3YUCHUS JUCIMUILINH / TIPAKTHK:
«mxeHepHas xommbioTepHas rpadukay, «/HOCTpaHHBIN s3BIK», «YIpaBICHHE KaueCTBOM B
TCEXHUYCCKHUX CUCTEMAX).

3HaHUA, YMEHUS U HaBBIKU, CHOPMHUPOBAHHBIC TUCIUIUIUHON «Memponozus u mexnuye-
cKue uzmepeHusy, OynyT UCIOIb30BaHbl MIPU MPOXO0XKIEHUU ['0oCyJapCTBEHHON UTOrOBOM arTe-
CTaIlHH.

Juctummimaa « MeTpoorust ¥ TEXHHYECKUE U3MEPCHHS» YaCTHYHO peanusyercs B hopme
NpaKTUYeCcKON moAroToBkH. IIpakTuyeckas moJroToBKa OpraHU3yeTcsl MyTeM MPOBEACHUS BBI-
TIOJTHEHUST JTA0OPATOPHBIX padoT.

Jucuunnuza «MeTposioruss U TeXHUYECKHe M3MEpPEHHs» B paMKaX BOCIMTATENbHOW PabOTHI
HarpaBjieHa Ha (OPMHUPOBAHUE Y O0YHAIOIITUXCS
YMEHUS apryMEHTHPOBaTh, CAMOCTOATEIBHO MBICIUTh, Pa3BUBAE€T TBOPUYECTBO, NPO(PECCHOHATb-
HBIC YMCHHUA .

Bxoonou KOHmMpOJib npu u3y4erHuu ducuunﬂqul HE nposodumc;l.

4 O0beM TUCHUNIHHBI (MOAYJIs1) B 3a4€THBIX €TMHHUIAX C YKA3AHHEM KOJHYeCTBA
aKajgeMHYecKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢
npenoaaBatesieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIBLHYI PadoTy
00y4Yar MU XCH

Oo61mas Tpya0eMKOCTh (00beM) NUCIUIUIHHBI cocTaBisieT 3 3.e., 108 akax. gac.
Pacrnipenenennie oobeMa AUCUUITINHBI (MOYJIS) IO BUJAM Y4eOHBIX 3aHATUN MPE/ICTaB-

JIEHO B Tabimiie 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYIIS) IO BUJIaM YYEOHBIX 3aHATHIM

Bcero akagemu-

O0beM TUCHUNIINHBI
YeCKHUX 4aCoB

OO0mmast TpyA0€MKOCTh TUCITUTLIMHBI 108

KonrakTHas ayauropHas padoTa 00y4arolmmxcs ¢ npenogasaresiem (1o 48
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

BH/IaM Y4eOHbIX 3aHATHI), BCEro

B Tom uucine:

3aHATHSA JIEKIHMOHHOT0 THNA (JISKIUU U UHBIC YUeOHbIE 3aHATHS, TIPEIY-
CMaTpUBAIOIIUE IPEUMYIIECTBEHHYIO Nepeaady y4eOHoi nHpopMaImu me-
JTArOTUYEeCKUMHU paOOTHUKAMM)

32

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHbIE AaHAJIOTUYHbIE 3a-
HATHSA),

B TOM yHclie B (hopMe NPAKTUUECKON MOJITOTOBKU

16

CamocrosiTesibHas padoTa 00yyalOIUXCsl U KOHTAKTHas padoTa, BKIIO-
Yaromas rpynioBble KOHCYJIbTAIUMH, HHIWBUAYAIbHYIO pPaboTy 00ydaro-
HIMXCS C MPeroAaBaTesiMU (B TOM YUCIIE UHANBUAYaTbHbBIE KOHCYJIbTALIUN);
B3aUMOJICHCTBHUE B DJIICKTPOHHON WH()OPMAITMOHHO-00pa30BaTEIbHOM cpeie
BYy3a

60

[TpomMexyTouHas aTTecTalus 00y4aroImuXcs — 3a4eT C OLEHKON

5 Coaep:xanue TMCUMIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE M0 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEAE€HHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX

4acoB ¥ BH/J0B Y4eOHOH padoThl

Tabmuna 3 — CtpykTypa u coiep>kaHue JUCIUILTUHBI (MOTyIs)

Bunel yueGHoI paboThl, BKIIIOYAsi CAMOCTO-
ATEJIbHYIO paboTy 00yJarommxcs 1 Tpyao-
€MKOCTb (B yacax)
KonrakTHas paboTa npemnoaaBa- CPC
HaumeHnoBanue pa3fenos, TEM U COJAEP/KaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKHE TOPHBIE
(mpakTu- | 3aHATHS
YECKUe
3aHSITHS)
Pa3nes 1 OCHOBBI METPOJIOTHH
Tema 1.1 OcHoBHbIE OHATUS MeTposoruu. W3- 5
MepeHUs U (PU3NYEeCKHe BETUYHHBI.
Tema 1.2 Mexaynapoanas cucrema (CH1). Mepsl, 9
ATaJIOHBI, 00pa3lloBbIe M paboyne CpeCcTBa
Pacmmmpenue npenenoB u3MepeHus aMmrnepmeTpa u 3
BOJIETMETPA
N3ydeHre TeoOpeTHUeCKUX pa3AesioB TUCIUILIN-
HBI, IOJIFOTOBKA K 3aHATUSM CEMHUHApPCKOTO THUIIA, 10
noaArotoBka u opopmienue PI'P
Paszpnen 2 Metoabl M cpecTBa H3MEPEHUH
Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHU. 2
Tema 2.2 Bujbl 1 METObI H3MEPEHUS 2
N3mepeHne OMUYeCKUX CONPOTUBIICHUN U UH- 3
JTYKTUBHOCTEH KOCBEHHBIM METOJIOM
N3y4eHne TEOpETUUECKUX PA3/IEI0B TUCIUILIN- 10
HBI, IOJIFOTOBKA K 3aHSTHUSIM CEMHUHAPCKOT0 THUIIA,

5




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

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE Ma-

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Tepuana

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

noAroToBka u opopmiienue PI'P

Pa3nes 3 Teopust oeHKH KayecTBa H3MepPeHUH

Tema 3.1 Teopusi OrpeIHOCTEN.

Tema 3.2 CTaTUCTUYECKUE METO/IbI ¥ aITOPUTMBbI
00paboTKH pe3yIbTaTOB MHOTOKPATHBIX U3MEpe-
HUH.

CranpaptHas 00paboTKa pe3yJIbTaTOB MHOTO-
KpaTHBIX U3MEPEHUI

N3ydeHne TeOpeTUUECKUX Pa3/ieaoB JUCIUILIN-
HbI, IOATOTOBKA K 3aHATUAM CEMHHAPCKOI'0 THIIA,
noArotoBka u opopmiienue PI'P

10

Pa3znen 4 [loBepka u kaJndpoOBKa CPeaCTB U3-
MepeHus

Tema 4.1 Teopusi TOUHOCTH CPEJICTB UBMEPEHU.

SN

Tema 4.2 [ToBepka cpeicTB U3MEpPEHUSI.

[ToBepka ogHO(}A3HOTO CYETUHKA AIEKTPUUECKOM
SHEPTUU UHIYKIIMOHHOMN CHCTEMBI

N3ydeHne TeopeTHUeCKUX pa3ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATUSAM CEMHUHApPCKOTO THUIIA,
noArotoBka u opopmiienue PI'P

10

Paspnea S Ilpukinaanas MeTpoJIorus

Tema 5.1 l3MmepeHns d2N€KTPUYECKUX BEJTUYHH.

Tema 5.2 DnexTpuueckne U3MEpEHHs HEDJIEK-
TPUYECKUX BEJIUYHUH.

N3mepenue ko3¢ puienTa MOIHOCTU TP pa3-
JIMYHBIX BUJIAX HArpy30K

I/I3y“IeHI/IC TCOPCTUUCCKHUX PA3ACITIOB NUCIUILIN-
HbI, ITIOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'0 TUIIA

10

Pa3nesa 6 MeTpoJsioru4eckuii KOHTPOJIb H
HAI30p

Tema 6.1 OCHOBHBIE METOJIBI M CXEMBI TOBEPKHU

[ToBepka 371eKTpPOU3MEPUTETHHBIX TOKA3bIBAIO-
X TpubopoB™

4*

N3yuyeHue TeopeTUYECKUX pa3ienoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO THUIIA,
noaroToBka u opopmienue PI'P

10

UToro
10 AUCHUILIMHE

32

16

60

* pean3yeTtcs B opMe MPaKTHIECKOM MOTOTOBKH

6 BHeayauTopHasi caMOCTOSITeJIbHAsI Pa60Ta 00yYAKIIUXCH MO TUCHUTLINHE
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(Moxysr0)

[Ipy nmnaHUPOBAHMHM CAMOCTOSTEIHLHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOIIMM pacIpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO palboTy (Tabnuua 4):

Tabnuna 4 — PexomenayeMoe pacnpeeneHne 4acoB Ha CaMOCTOSITENIbHYIO0 paboTy

KoMnoHeHTBI caMoCTOSITeIbHOM padoThI KosnuecTBo yacon
M3y4yeHue TeopeTUYECKUX pa3aesioB JUCHUIIINHBI 20
[ToaroToBKa K 3aHSATHIM CEMHHAPCKOTO THIIA 20
[TonroroBka u oopmieHue PI'P 20
60

7 OueHoYHBbIE CPeACTBA JJIsl MPOBEIEHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAlluM 00y4AIOUIUXCS N0 JUCHUIIMHE (MOLYJII0)

q)OHZI OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTHU U
POMEKYTOYHOM aTTecTaluu npeacrasicH B [Iprioxenun 1.

T1onHEIN KOMILIEKT KOHTPOJIbHBIX 3a11aH1/1171 HJIM UHBIX MaTCcpUuaioB, HGO6XOI[I/IMI>IX JUJISL
OIICHUBAHUS PE3yJbTATOB OOYYEHHUs MO JUCIMILIUHE (MOIYIII0), MPAKTHKE XPAHUTCSA Ha Ka-
denpe-pazpaboTunke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 YuedHO-MeTOAMYEcKOEe M HHPOPMALIMOHHOE 00ecTedeHne TUCIUTITUHBI
(MmonxyJis)

8.1 OcHoBHasi uTEpaTypa

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

2) Jlareimenko K.IT. Texunueckue u3mepenus U npuodopsl. Yacts [ [DnekTpoHHBIN pe-
cypc] : yuebHoe nocobue / K.II. JlaTbimeHko. — DIEKTPOH. TEKCTOBbIe JaHHbIE. — CapaToB:
BysoBckoe oOpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/20403.html, orpannueHHbIi. — 3ari. ¢ 3kpaHa.

3) Jlareimenko K.I1. Texunueckue usmepenus u npubdopsl. YacTs 11 [DnekTpoHHbIN pe-
cypc] : yuebHoe nocobue / K.II. Jlarbimenko. — DIEKTpOH. TEKCTOBbIe JaHHbIE. — CapaToB:
BysoBckoe obOpazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20404.html, orpannueHHbIi. — 3ari. ¢ 3kpaHa.

8.1 Jlono/IHMTEIbHAS JIUTEPATypa
4) Kowmsarun P.B. M3mepeHus: mapamMeTpoB JIIEMEHTOB pPaIUOTEXHHYCCKUX IIEMel
[DneKTpOHHBIN pecypc] : METOAMUYECKHE YKa3aHMUA K BBINOJHEHHMIO JIAOOPATOPHBIX paboOT MO

Kkypcy «Metponorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamupoB. — DIeKTpoH.
TEKCTOBBIE aHHble. — M. : MOCKOBCKUI roCyAapCTBEHHBIM TEXHUYECKUI YHUBEPCUTET UMEHU
H.D3. baymanma, 2011. — 24 ¢ — 2227-8397. — Pexum jgocryma:

http://www.iprbookshop.ru/30973.html, orpannueHHsIii. — 3ari. ¢ 3kpaHa.
5) HlInuranosuy A.H. CpaBHUTENbHBIH aHAIN3 M3MEPUTEIBHBIX MMAPAMETPOB BOJBT-
METpOB [DJIEKTPOHHBIN pecypc] : MEeTOIMYecKHe yKa3zaHus K Ja0opaTopHOil paboTe mo Kypcy

«Mertponorus u snekrpuueckue usmepenus» / A.H. llnuranosuy, FO.A. Hlypeirun. — Drnek-
TPOH. TEKCTOBbIE NaHHble. — Jlumenk: Jlumenkuii rocyapCTBEHHbI TEXHUYECKUN YHUBEPCH-
rer, ObBC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum JjocTyma:

http://www.iprbookshop.ru/22936.html, orpanndeHHbIi. — 3ari. ¢ 3KpaHa.
6) Jlateimenko K.IT. Metponorust u u3MepuTenbHas TEXHUKA Ha 0a3e U3MEPHUTEIbHBIX
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npeoOpazosareneit OBEH [Dnextponsslii pecypc] : nmabopatopusiii npaktukym / K.II. JlaTei-
IIEHKO. — DJIEKTPOH. TeKCTOBBIe nanHbie. — CapaTtoB: By3oBckoe obpaszoBanue, 2013. — 194
C. — 2227-8397. — Pexxum poctymna: http://www.iprbookshop.ru/20396.html,orpanuueHHbIi. —
3arii. ¢ sKpaHa.

7) JlwOymkuna, H.H. Metposorusi, cTaHaapTu3aiys 1 TEXHUIECKIE U3MEepeHus: Y4el.
nocobue /H.H. Jlro6ymkuna — Komcomonbck-Ha-Amype: ®T'BOY BIIO «KHAT'TY», 2013. —
123 c.

8.2 MeToanyecKue yKa3aHus IS CTY/ICHTOB 110 OCBOECHUIO THCHMIJIMHBI

1) TloBepka 3JIeKTPOU3MEPUTEIBHBIX TTOKA3BIBAIOIINX MPHOOPOB: METOIUYECKUE YKa3a-
HUS K saboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlroOymkuna. — Komcomonbck-Ha-
Amype: 'OYBIIO «KKHAI'TY», 2010. — 13 c.

2) TloBepka 0HO(A3HOTO CYETUHMKA DIICKTPUUICCKON IHEPIHH WHIYKIIMOHHOW CHCTEMBI:
METOJMYECKHE YyKa3zaHus K JiabopartopHou pabote. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.

3) U3mepeHne OMHYECKHX COMPOTHBICHUN W WHIYKTUBHOCTEH KOCBCHHBIM METOIOM:
METOJIMYECKUE yKazaHus K jJaboparopHoit padore. /coct.: C.B. Pynpko, H.H. JIroOymkuHa. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 12 c.

4) PacmmpeHue mpeeaoB U3MEPEHUsT aMIiepMeTpa U BOJIbTMETPA: METOJNYCCKUE yKa-
3aHUA K JabopaTtopHoii pabote. /coct.: E.Il. MBankoBa. — Komcomonbck-Ha-Amype: [OYBIIO
«KaAI'TY», 2011. — 8 c.

5) U3mepeHue akTUBHON MOIHOCTH B TPeX(a3HbIX IMEIMAX: METOIUUYCCKHE YKa3aHUS K
naboparopuoit pabore. /coct.. E.II. NBamkoBa. — Komcomombsck-Ha-Amype: T'OYBIIO
«KHAI'TY», 2011. -6 C.

8.3 CoBpemeHHble mnpodecCHOHA/IbHbIE 0a3bl JAHHBIX M HH(pOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPH OCYIIECTBJIEHHH 00Pa30BATEIbHOI0
npouecca mo JHCHHIJIHHEe

1) DnaexrtponHo-6ubaKOTeYHAs cucteMa ZNANIUM.COM - http://www.znanium.com

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

8.4 IlepeyeHn pecypcoB HHPOPMALMOHHO-TEIeKOMMYHUKAMOHHOM CeTH «Hn-
TepHeT», HeOOXOAUMBbIX /IJIsl 0CBOEHHU S THCIHUIIJIMHBI (MOTYJIs)

1) Merponorus u TexHUueckue nuamepenust https://ru.wikipedia.org

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

8.5 JIuneH31noHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe NPporpaMMHoe odecrevyeHue, uc-
MoJIb3yeMoe MPHU OCYIeCTBJIeHHH 00pPa30BaTeILHOIO NMpoLecca

o AMCHMIIJIMHE

Tabnuua 5 — [lepeyeHp UCTIONB3YyEMOT0 IPOrPAMMHOT0 00eCIeUeHHsI

Hanmenosanmue [10 PexkBu3NTHI / yCIIOBUS HCTIOIB30BAHUS
Microsoft Imagine Premium Jlunensuonnslit norosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULIEH3US, YCIOBHS UCIIOIB30BAHUS 110 CChUIKE:

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycaoBUsl

Opranmzanys 00pa3oBaTeILHOTO MPOIECCa PETJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pycckuid. [[is Bcex BUIOB
ayAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHHOCTHIO 45 MUHYT.
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IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIyaTbHOH 00pa30BaTENbHONW TpaeKTOpUU 0Oyuaro-
HIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONIUX TUCIHUIUIMH U MPO(HECCHOHATEHBIX MOJY-
JIei, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIONIET0 00yUeHUs, KOTOPBIA 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOIMUMOCTH UX MTOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJOTHHI

VY4eOHblil npoiiecc Mpu MpenoiaBaHui Kypca OCHOBBIBAETCS HA MCMOJIb30BAaHUU Tpau-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIe TEXHOJIOTUHU MPECTABICHBI JEKUNUIMU U CEMHUHAPCKUMU (TPAKTHUYECKH-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH HCIOIB3YIOTCS B BHJIE IIIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3anatuil. MupopmannoHubie
00pa3oBaTeyibHbIe TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTUBHU3ALMU CaMOCTOSITEIHLHOM paboTh
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JleKMOHHBII Kypc MpennojaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha mepBoii niexiu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTENBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc NOJDKEH JaBaTh HAaMOONBIIMI 00beM MH(OpMAaLUK M 00eCreYnBaTh
Oosee rirybokoe TOHUMaHUE YYeOHBIX BOTPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHsATHS CEMMHAPCKOI0 THUNIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEAX 3aKPEIUICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBECHHUS CEMHUHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIBHBIM TE€MaM, a Takke pa30op NPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH IpenojaBareist BXOJAT: OKa3aHHE METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUSX OLIEHUBAETCS MO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BONPOCHI, ITPEAJIaracMble MPErnogaBaTeieM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJTHEHHUE NMPOEKTHBIX U MHBIX 3a[aHH;

* ACCUCTHPOBAHUE NIPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM Ha UCTOYHHKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTEepUajIoM, a TaAKK€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUHU, BXOAMT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesqibHAsA padoTa 00y4aromuxcsi N0 JUCHUIINHE (MOYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPAaBIEHHOTO
pUOOpETEHUsI CTYJAEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEeMmOCPEeICTBEHHOI0 y4acTHsl Mpernojia-
BaTels, XapaKTePU3YIOIUICSI NpPeAMETHOW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJEM H
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosITETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYJICHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;



- (hopMHUpOBaHNE YMEHUI HCIOIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTALHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIN3aluy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMATHKU.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUe WH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXET
IPOXOJIUTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENIBHOM paboTe Kak K HauBaKHeHIemy
CPEACTBY 3aKPEIJICHUS W PAa3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHUs OIPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeToanueckne yKa3aHus 11 00y4AOUIMXCS 10 OCBOECHHIO U CHMILIMHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pPa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1Al H:

1. 3yuenne yueOHOM TUCIUTUIMHBI JJOJDKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3ydeHHs Kakoro-auoo paszesna mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS TI0 MTaMSATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ MHJJUBHTyaJIbHBIM KOMIUICKCHBIM 3aJJaHHUSIM HA CAMOCTOSITEIIbHYIO pa0oTy.

4. Bes TemaTnka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIBHO, 33/1a€TCA HA JISKIUAX MPEerio-
naBaTeneM. MM e MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/aHHBIC B MEPUOIHMUECKON
HAYYHOH JTuTeparype) Uit 0ojee AeTaTbHOTO TOHUMaHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Tpu camocTosTensHON MPopaboTKe Kypca 00yJaromuecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (PAKTHI,

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual M JIOTOTHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeME JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABISATH TE3UCHI, AHHOTAIIUU U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/IaHUs1, aHATIOTUYHBIE TMPEJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OIEHOYHBIX CPEICTB.

MeToauyeckue yKasaHus IPH padoTe Hal KOHCIIEKTOM JeKIUH

B Xone NeKIMOHHBIX 3aHATHH HE0oO0XOAMMO BECTH KOHCIIEKTUPOBAaHHE y4eOHOIro mare-
puana. OOpamath BHUMaHHE Ha KaTeropuu, (GOpMyJIUPOBKHU, PACKPHIBAIOLINE COJEPKAaHUE TeX
WM VHBIX SBJICHUN U MPOLECCOB, HAYYHBIE BBIBOJBI U NPAKTUYECKUE PEKOMEHIAIUH, TOJI0XKH-
TEJIbHBIN OIBIT B OPATOPCKOM HCKycCTBe. JKenaTenbHO OCTaBUTh B pabO4MX KOHCIEKTaX MO,
Ha KOTOPBIX JENIaTh IOMETKU U3 PEKOMEHJOBAHHOU JINTEPATYypBI, JOMOIHAIOINE MaTepua Ipo-
CIIyIIaHHOM JIEKIMH, a TaK)Ke MOJYEPKHUBAIOIINE 0COOYI0 BaXHOCTh T€X WM MHBIX TEOpeTHYe-
CKHX TMOJIOKEHUH. 3aaBaTh MPENoAaBaTel0 YTOUHSIOIINE BOIIPOCH] C IIENIBI0 YSICHEHUS TEOope-
THYECKHX ITOJIOKEHUH, PA3PEIICHUs] CIIOPHBIX CUTYALMH U T.1I.

Metoaunyeckue yka3aHusi 0 CaMOCTOSITeJIbHOM padore HaJ M3y4yaeMbIM MaTepHa-
JIOM U NPH NOATO0TOBKE K MPAKTHYECKUM 3aHATHUAM

HauunaTh Hajo0 ¢ U3yyeHHsl peKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo NOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BECh MaTepual, a TOJbKO ero yactb. OcTalbHas €ro

10



9acTh BOCIIOJIHSETCSI B TIPOIIECCE CAMOCTOSITENILHOW paboThl. B ¢Bsi3u ¢ 3TM paboTa ¢ peKOMEeH-
JIOBAaHHOU JuTepaTtypoil obs3arenpHa. Ocoboe BHUMAaHHE TPH ATOM HEOOXOJAMMO OOpaTHTh Ha
COACPIKAaHNEC OCHOBHBIX MHOJIOKEHUU U BBIBOOB, 00bBsICHEHHE SIBJICHUI U (baKTOB, YACHCHUC
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBAaEMBIX TEOPETHUECKUX BONpocoB. B mporecce 31oit
pa6OTBI HGO6XOI[I/IMO CTPCMUTLCA IMOHATH U 3alIOMHHUTL OCHOBHBIC ITOJIOKCHHA pacCMaTpuBac-
MOTr0 MaTepuaia, MpUMepbl, MOSICHSIOIINE €ro, a TaKXKe pa3o0parbcsi B WILTIOCTPATUBHOM Mate-
puane u T.n.

MeToanuyeckne yKa3aHus 10 BbINIOJHEHUIO PacyeTHO-Tpauieckoil padoThbl

Teopernueckas yacTh pacueTHO-TpaUIECKO pabOTHI BHIMOIHICTCS IO YCTAHOBICHHBIM
TE€MaM C MCIOJIb30BaHHWEM MpaKTHYeCKUX MarepuaioB. K kaxmoil Teme pacueTHO-Tpadudeckon
paboTBl PEKOMEHIYETCSI IPUMEPHBIN MIEPEUeHb y3JIOBBIX BOIIPOCOB, CIIMCOK HEOOXOIMMOM JIHTE-
patypbl. M31aras BOmpocsl TEMBI, CIEyEeT CTPOro MpHUAEpKUBaThCs MiiaHa. PaboTa He nomkHa
NPECTaBIATh MEepecKa3 OTIENbHBIX IJIaB yueOHMKAa WU ydeOHoro mocobus. Heobxomumo us-
JIO)KUTh COOCTBEHHBIE COOOpa)KEHHsI MO CYIIECTBY M3JIaraeMbIX BOIPOCOB, BHECTH CBOM IpE-
JIOKCHUA. O6H_[I/Ie IIOJIOKCHUSA NOJIKHBI OBITH MOAKPCIUICHBI U MMOAACHCHBI KOHKPCTHBIMU IMPUME-
pamu. M3naraemselii Matepuan npu HEOOXOAUMOCTH CIIEAYeT MPOUIUTIOCTPUPOBATH TAOIHUIIAMU,
CXEMaMH, fuarpaMmamMu 1 T.nO.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi, He0OX0AMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Y4ueOHo-1200paTOopHOE 000pPYA10BAHUE
Tabnuna 6 — Ilepeyens 06opyaoBanus 1adboparopun

HawnmeHoBaHue ayauropuu
AynuTopust (nabopaTopm) Hcnonp3yemoe obopynoBanue
102/3 Jlaboparopus snexkrpuueckux | Crenn HTL-08,000,00 TIC Dnextpuueckue wus-
W3MEPEHHI, MeTha mepenus. Ocrutorpad C1-178

10.2 TexHuveckue U 3JIEeKTPOHHBIE CPEACTBA 00yUeHHUS

JlekIMOHHbIE 3aHATHA.

AynuTopuH JUIs JTEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAaHbI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMM OOYYEHHS, CIY>KalllUMHU JIJIsl TPEJCTaBIeHUs yu4eOHOM MHpOpMAIMu OOJIBIION ayauTo-
pun (HaOOpBl JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (TIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUUECKUE UILUTFOCTPALIIH ).

JlabopaTopHbIe 3aHATHS.

Jlnst mabopaTOpHBIX 3aHITHI Mcmonb3yeTcs ayauropust Ne 302/3 | ocHarieHHast 000py0-
BaHUEM, YKa3aHHBIM B Ta01. 6:

CamocrosiTeibHast padoTa.

[TomerieHust 1151 caMOCTOSITENBHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpasoBatensHOi cpene KHAT'Y:

- yntanbHbiil 31 HTb KHAT'Y.

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

11 Uubie cBenenus

MeTozmqecm/le PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBocHue JAUCLHHUITIIMHBI 06y‘{aIOH_II/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBB
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYTHMHU 06y‘-IaIOHH/IMI/IC$I, TaK U B OTIACIIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCS MHBAIMUIOB U JIUILl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370PO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, IPOLIEIIMMHU TOATOTOBKY aCCHCTEHTAMHU.

B cooTBeTcTBHM ¢ METOMYECKMMH peKoMeHanusasMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEeHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C LEIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuurumnbl aunamMu ¢ OB3 ocymiecTBiseTcss ¢ HCMOIB30BaHUEM CPENICTB
00yudeHHusl 00ILEro U CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOTO MCIIONb30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoberHocren. s crynentoB ¢ OB3 mpexycmarpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (i JWIl ¢ HAPYMICHUSIMH OIIOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYIICHUSIMU CIIyXa, Pe4H, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMUYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB IpeaycMaTpuBaeTCs AOCTYyNMHas ¢opMa IMperocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYLICHU -
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMII ¢ HAPYIIEHUSIMU ONOPHO-/ABUTaTEIbHOIO anapara);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIs 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTtpoJiorusi 1 TeXHHYECKHE U3MepPeHUst

Hamnpasnenue noaroToBku 15.03.06 «Mexamponuxa u pobomomexnuxa
HampasnenHocTs (Mpoduib) Pobomexnuueckue komnnexcol u cucmemol
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 kadeape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
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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 I/IHI[I/IKaTOpBI JOCTHIXKCHU A
KOMIICTCHII U

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-5.1 3HaeT OCHOBHBIE CTaH-
JIApThI, HOPMAaTUBHBIC JIOKYMEHTBI
Y TIpaBUiIa B 001acTH podheccro-

3HaTh OCHOBHBIE CTaHJAPTHI U
UCIIOJIb30BaTh COBPEMEHHBIE
METOJMKHU U 000pyJOBaHUE B

OIIK-5 Cnocoben
paboTaTh ¢ HOpMa-
THUBHO- TEXHHUYECKOM
JOKYMCHTAIUCH, CBSI-
3aHHOU C mpodeccuo-
HaJILHOM JIESITENBHO-
CTBIO, C YIETOM CTaH-
JApTOB, HOPM H ITpa-

HaJILHOM JACATCIIbHOCTH

OIIK-5.2 YmeeT npuMeHSTh 110-
JI0’KEHHS] HOPMATHUBHO-
TEXHUUYECKOH TOKYMEHTAllUU IPU
IIPOEKTUPOBAHUU U aHAJIU3€E 00b-
€KTOB MPOQECCHOHATBHOM JAesI-
TEITLHOCTH
OIIK-5.3 Binageer HaBBIKAMU MO-

00J1aCTH METPOJIOTH M TEXHUYE-
CKHMX U3MEPEHUI

YMeTb 00pabaThIBaTh U MPE-
CTaBIISATh MOJIyYEHHBIE dKCIIe-
PUMEHTAJIbHBIC JaHHBIC JIJIS 110~
JTy4eHUs 000CHOBAaHHBIX BBIBO-
JIOB B 00JTACTH METPOJIOTUU U
TEXHUYECKHUX U3MEPCHHUSX.
BrnaneTh coBpeMEHHBIMU HH-

BHII HCKa U aHaJIN3a OTACILHBIX I10JIO-

JKEHU HOPMATHBHO-TEXHUYECKOU
JIOKYMEHTAIIUHU TIPH TPOSKTUPOBA-
HUU 00BEKTOB IIPO(DEeCCHOHATBLHOM

JACATCIIBHOCTH

(bopMaMOHHBIMH TEXHOJIOTUSI-
MH U TIPOrpaMMHBIM obecrede-
HUEM IPH PEIICHUH 3a7a4 B 00-
JaCTH METPOJIOTUU U TEXHUYE-
CKMX H3MEPEHUN

OIIK-13.1 3HaeT OCHOBHBIE METO-
JIbI KOHTPOJISI KAYECTBA B TEXHUYE-
CKHX CHCTEMax

OIIK-13.2 YMeeT miaHupoBath
MU3MEPEHHUS 1JIs1 OCYLIECTBICHUS
OLICHKH Ka4ecTBa U3ACIUNH U 00b-
eKTOB B cepe mpodhecCuoHaTBHOM
JIeATEIIEHOCTH

OIIK-13.3 Bnaneer HaBBIKaMU
MPAKTUYECKOTO BBITOTHEHUS U3-
MEPEeHUI U PacyeTOB, HAMPaBIICH-
HBIX Ha KOHTPOJIb KaueCcTBa u3J1e-
nuii 1 00beKTOB B cdepe mpodec-
CUOHAJILHOM NIeATEeIbHOCTH

3HaTh OCHOBHBIC METObI KOH-
TPOJISE KAYeCTBA B TEXHHUYCCKUX
cucremax

YMeTh IaHuPOBATh U3MEPEHHUS
JUTSL OCYILIECTBIICHUSI OIICHKH Ka-
YeCTBa U3JIEINI U 00BLEKTOB B
cdepe npodeccroHaNbHOM es-
TEIBHOCTH

BrnaneTh HaBbIKaMH TTpaKTHYEC-
CKOTO BBITIOJTHEHUS M3MEPCHHIA
Y PacyueToB, HANPaBJICHHBIX Ha
KOHTPOJIb KauecTBa U3/ICIIUI 1
00BEKTOB B cepe npodeccro-
HaJIbHOM JIeATEITHHOCTH

OIIK-13 Cnocoben
MPUMEHSTh METOJIbI
KOHTPOJISI KQuecTBa
u3JIenuii 1 00BEKTOB
B c(hepe mpodeccuo-
HAJIBHOM JeSITeTbHO-
CTHU

Tab6numa 2 — [TaciopT GoHa OIEHOYHBIX CPEICTB

KonTposmnpyembie ®opmupyemass | HammenoBanue
pa3aeibl (TeMbl) KOMIIeTEHIIM S OLICHOYHOI'0 IToka3zarTesn oueHKH
AUCHHUILINHBI CpeacTBa

Paznensr 1 — 6 OIIK-5, OITK-13 JlaboparopHble | APpryMEHTHPOBAaHHOCTbH OTBE-
paboThI TOB

Pazgener 1,2,3,4,5 OIIK-5, OIIK-13 | PacuyeTHO- [TonHOTa M IPaBUIIBHOCTH
rpaduyeckas BBITIOJTHEHUS 3aJaHUS
pabota

Paznensr 1 — 6 OIIK-5, OIIK-13 | Bompocs! k 2k3a- | [loaHOTa M apryMeHTHPO-
MEHY BaHHOCTb OTBETOB
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepualbl, ONPEIeIISIONINe MPOIEAYyPhl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB U (WJIH) OIBITA CATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmmna 3).

Ta6ymma 3 — TexHoyornueckas Kapra

Haumenosa-
e Cpoxku HIkana Kputepun
OLICHOYHOT0 BBIMOI- | OLEHHBA- OLICHUBAHMS
cpencTna HeHMA HUA
3 cemectp
Ilpomesicymounas ammecmayun 6 gpopme 3auema ¢ OUeHKOI
JlabopaTtopHast | B TeueHue | 5 0aUIOB | 5 GajuioB — CTYIEHT MOKa3al OTJIMYHBIE HABBIKU
pabora 1 cemecTpa IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI 1 YMEHUH TIPH
Jlabopatopuas | B Tedenue | 5 Oaiios peleHir Mpo(ECCHOHAIBHBIX 3a1a4 B paMKax
pabora 2 cemectpa YCBOGHHOTO y4eOHOTO MaTepHana.
JlaGopaTopHast | B TedeHue | 5 OamioB 4 GAITA — CTYIeHT MOKa3aN XOPOIIHE HABBIKH
pabora 3 cemecTpa o .
Jaboparopran | B TeucHe | 5 Gamios TPUMEHEHHMS TTOTyICHHBIX 3HAHUN U YMEHHU TTPU
pabora 4 cemecTpa pereHnl MpodecCHOHANBHBIX 33/1a4 B paMKax
JTlaGopaTtopHasi | B TeueHue | 5 6amios | YCBOCHHOIO y4EOHOTo MarepHara.
paGota 5 cemecTpa 3 Gaita — CTy/IeHT MOKa3all YIOBIETBOPUTEIHHOE
JlaGopaTopHast | B TeueHue | S 6amioB BJIAJICHUC HABBIKAMM IIPUMEHCHUS TOJTYyYCHHBIX
pabora 6 cemecTpa 3HAHUM U YMEHUI TpU perieHuu mpodeccro-
HAIBHBIX 33[1a49 B paMKaX YCBOCHHOTO y4eOHOTO
Marepuaa.
2 Qara — CTyJEHT NPOIEMOHCTPUPOBAJT HEIOCTa-
TOUHBII YPOBEHb BIIAJICHHsI YMEHUSIMH 1 HaBbIKa-
MH TIpY pelIeHHH TPO(EeCCHOHATBHBIX 33/1ad B
paMKax YCBOEHHOI0 y4eOHOro MaTepHaa.
Pacuerno- B Tevyenue | 20 6amios | 20 GauioB — CTY/IEHT TOKA3a)l OTIIMYHbIE HABBIKH
rpaudeckast ceMecTpa IIPUMEHEHU NTOJTYYEHHBIX 3HaHUI U YMEHUH TIpH
pabora penreHny  PO(ECCHOHATBHBIX 3aj1ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.
15 GannoB — CTy/IEHT MoKa3ajl XOpOIINe HaBbIKU
HPUMEHEHHUS MOTyYSHHbBIX 3HAHUN U YMEHHUI TTpU
perrernn TpodecCHOHATBHBIX 3a/1ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.
10 OGamioB — CTymeHT TOKa3al YJIOBJIe-
TBOPHUTENBHOE BIIAJICHUE HABBIKAMU MPHUMEHEHHS
MIOJTyYEHHBIX 3HAHWM M YMEHMH IIpU PEILEHUN
Npo(heCCHOHANIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuarna.
0 CawIoB — CTYAEHT MPOJIEMOHCTPUPOBAT HEJO-
CTaTOYHBII YPOBEHb BIAJICHUS YMEHUSMHA H
HaBBIKAMU TIPU PEIIeHHH MPO(ECCHOHATBHBIX 3a-
J1ad B paMKaxX YCBOGHHOTO y9eOHOT0 MaTepraia.
UTOI'O: 50 6an10B -
Kpurepuu oneHKu pe3y/ibTaToOB 00y4eHHs 10 JHUCHUTLIMHE:
0 — 64 % or MakcUMaJbHO BO3MOXKHOM CyYMMBI 0ajUIOB — «HEYIOBJIETBOPUTEIHHOY
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HaumenoBa-
Cpoxku HIkana
HHE Kpurepun
BBINOJI- | OLlEHUBA-
OI[€HOYHOI 0 OLIeHUBAHMS
HEHUA HHA
Cpe/cTBa
(HepoCTaTOUYHBINA YPOBEHD ISl TPOMEKYTOUHOM aTTeCTAllMU M0 JUCHHUILIUHE);
65 — 74 % OT MakCUMaJbHO BO3MOXHOW CYMMBbI OallIOB — «YIOBIIETBOPUTEIHHO»

(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY (CPeIHUI YPOBEHbD);

85 — 100 % oT MakcCMMaJIbHO BO3MOXKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHIA, MaKCUMAaIlb-
HBIN YPOBEHB)

3 TunoBble KOHTPOJIbHBbIE 32/IaHUS WM HHbIE MATEPHAJIbl, HEOOX0AUMbIeE 1JIs1
OlIEHKH 3HAHUI, YMeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTepPH-
3yronue npouecc (GopMHUpoOBaHUS KOMIIETEHIIUI B X0/1e 0CBOEHHSI 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3aganus 11 TeKyIero KOHTPOJIsl yCIeBaeMOCTH
JlabGopaTropHblie padoThI

Jlabopamopnas paboma 1. Pacuupenue npedenos usmepeHuss amnepmempa u 01bmmempa

Kaxoii Bl ©MeeT cxema BKIHOYEHHs HapYKHBIX LIYHTOB?

Omnpenenure CONPOTUBICHUE UIYHTA JUIsl H3MEPUTENIBHOIO MEXaHU3MA C TOKOM I1OJIHOTO
oTksoHeHus 5 MA 1 Rum = 3 Owm, eciiu Hy)HO n3MepuTh Tok 150A.

Kakum 10J15kHO OBITH CONPOTUBIIECHUE LIYHTA K MUJUIMAMIIEP-METPY, PACCUNTAHHOMY Ha
75 MB, ¢ TOKOM MOJTHOTO OTKJIOHEHUA 7,5 MA Jy1s u3MepeHus Toka 7,5A%

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

Kaxue BcnoMorarenbHbl€ 3JIEMEHThI IPUMEHSIOTCS JJIs1 U3BMEHEHUS [IPENIeIOB U3MEPEHUs
MarHMTORIEKTPUYECKUX BOJILTMETPOB?

Kaxkoro nmopsaka g01KHO OBITh COMPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTETh-
HOMY MexaHu3My ¢ Ro = 1 OM u nagennem HamnpsbkeHus Ha pamke Uo = 10 MB, g nonydenus
BosibT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4eHUsl HaNpsDKEHHsl OyAeT pacIlMpeH Mpeaen W3MEpEeHHs BOJIbTMETpPa C
compoTtuBieHueM pamku Ro = 1 Om u nanennem Hanpspxerns Ha Heit Uo = 10 mB nipu Bruttoue-
HUU 106aBoyHOrO peuctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3mepenue omuieckux conpomueieHuil u UHOYKmueHoCcmeu KoceeH-
HBIM MEmoOoM

YTo MOHMMAIOT MO U3MEPEHUEM CONPOTUBIICHUA?

[Touemy mpu oIpeneIeHuH COMPOTUBIICHHS IO METOAY aMIIepMETpa U BOJIIETMETpaA Clie-
JyeT MPUMEHATh Pa3IMuHbIe CXEMbl BKIIOUEHUS U3MEPUTENBHBIX TPHOOpPOB?

Kakne conpoTuBIIeHHs MIPH ONIPEIEIIEHUH TI0 METOIy BOJIBTMETPA U aMIepMeTpa MpHHSI-
TO CUUTATh «OOJIBIIMMU» U KaKUE «MaJIbIMU»?

B 4eM cyTh KOCBEHHOTO METO/]a U3MEPEHUs?

3aBHUCHUT JIM CXe€Ma BKIIIOUEHHSI aMIIepMeTpa, BOJbTMETPA, BATTMETPA OT 3HAUECHUS HEU3-
BECTHOTO COTPOTUBIICHHS KaTyIIIKH HHIYKTUBHOCTH?

Omnpenenure cyMMapHOE CONPOTUBIICHUE JBYX IMOCIENOBATEIbHO COCTUHEHHBIX 00pa3-
LOBBIX KaTyllek cornpotuBiaeHus npu: a) R = (10 + 0,05); 6) R = (1+£ 0,02) Om.

KakoBa oTHOCHTENbHAS TOTPEITHOCTh U3MEPEHUS HAPSIKEHUS IEPEMEHHOI0 TOKa JIeK-
TPOMAarHUTHBIM BOJIETMETPOM TIPH TTOJIOKEHUH TEPEKITI0YaTeNsi poia padoThl Ha TMOCTOSHHOM
TOKe, eclii mpubop nokassiBaeT 128 B npu Hanpsoxenun 127 B.

[IpoBeneHsl Tpu Ipynnbl U3MEPEHUN CONMPOTHUBIICHUSI OAHOM W TOHM e o0pa3loBON Ka-
TYIIKH U TIOJYYEHBI cleayromie pe3ynbrarel, OM: a) x = 100,145 + 0,005; 6) x =100,115 + 0,20;
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B) x =100,165 + 0,010. IIyrem nanbHeiiiielr oOpabOTKMU pe3yNbTAaTOB HANAWUTE MOTPEIIHOCTh
CPEIHEB3BEIIEHHOTO.

Jlia uamepenust HanpsbkeHust oT 80 B 1o 120 B ¢ oTHOCUTENBHOM NOTPELIHOCTBIO, HE
npesbliiaromieid 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIIUN Kiacc TouHOCTH 0,5 u BepxHUl mpe-
nen uzmepenuit 150 B Y joBieTBopsieT M OT MOCTaBIACHHBIM YCIOBUSIM?

Jlabopamopnas paboma 3. Cmanoapmuas o6pabomka pe3yiomamos MHO2OKPAMHBIX UsmMepe-
HUU

B kakux ciydasx mpoBOJSAT H3MEPEHHUs C MHOTOKPAaTHBIMU HE3aBUCHUMBIMU HAOIIOICHU-
samu? UTo NpUHUMAIOT 32 Pe3yJbTaT TAKUX U3MEPECHUI?

JlaiiTe omnpezesneHue CAeAyOIINX MOHSATUN: JOBEPUTENIbHASI BEPOSTHOCTH, JIOBEPUTEIb-
Hasl TPaHULIAa CIy4YalHOM MOrPEUIHOCTH U3MEPEHUsl, MPOMax, HEUCKIIOUEHHBIH OCTAaTOK CHUCTe-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psijia HAOTIOACHHIA.

Korna npoBonutcst cranaapTHas mnpoieaypa o0padoTKu pe3yabTaToB U3MEPEHUN ¢ MHO-
TOKpaTHBIMH HAOJIOICHUSMHU, B UEM OHA 3aKJIF0HYAeTCs?

Uem oTiinyaeTcs qucnepceus psija HaOltoIeHUH OT AUCTIEPCUH pe3ylibTaTa U3MEpeHuii?

Jlabopamopnas paboma 4. Ilosepka ooHogaznozo cuemuuxa 31eKmpudeckol IHepeuu UHOYKYu-
OHHOIL cucmembl

Kak co3naetcs Bpamaronuii MOMEHT B U3MEPUTEIHLHOM MEXaHHU3ME UHAYKIIMOHHOTO TH-
na. O0wsicHUTe PU3UKY Mporiecca, JaiTe MaTeMaTHIECKOE BRIPAKEHNE MOMECHTA.

Uemy nomkeH ObITh MPONOPIMOHAJTICH BPALAOIINIl MOMEHT B CUETYUKAX UHIYKIIHOHHO-
I'0 THIA U KaK 3TO 00CCIICUNBACTCA.

Kakum o0Opa3zoM M, ¢ KaKO# IEIbI0 CO31aeTCsI KOMIICHCAIIMOHHBIH MOMEHT. OOBICHHUTE
(U3HKY €r0 BOSHUKHOBEHHUS.

[Tosicuute, moyemy 4ucio 0oO0OpPOTOB AMCKA CUETYMKA MPOMOPLUOHAIBHO yYUTHIBAEMOMN
SHEPTUH.

C kaxoif 11e7bI0 MAarHUTHBIN MOTOK KaTYIIKWA HAMpsDKEHUS pa3fielieH Ha JiBa MOToKa pa-
60unii 1 HepaOounil.

Kakue ycrnoBusi HEOOXOAMMO BBIIOJHUTH, YTOOBI BpaIlalOMIU MOMEHT B H3MEPUTEIb-
HOM MEXaHU3M€ WHIYKIIMOHHOTO TUIA OB MPOMOPIIMOHATIEH aKTUBHOW MOIITHOCTH.

Jlabopamopnas paboma 5. Hzmepenue kosghguyuenma mowHocmu npu pasiuyHwvlx 6U0ax
Hazpy30K

3anummTe ypaBHEHHE Kbl (hazoMeTpa

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

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

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

YcTpolicTBO M pUHLIKIT AeHicTBUS 3-X (ha3HOro BaTTMETpa.

Jlabopamopnas paboma 6. (Peanusyercs B ¢dopme mpakTUUECKOW MOATOTOBKHU) [losepka snek-
MPOUBMEPUMENLHBIX NOKA3LIBAIOWUX NPUOOPOE

Kakum 10mKHO OBITE COOTHOIICHHE KIIACCOB TOYHOCTH 00Pa3I[0BOTO U MOBEPSIEMOTO aM-
IEPMETPOB?

UYto nmoHmMMaeTcs 1moj MoBEpKOW CPeACTB U3MEPEHNN?

ITpubop kakoro kiacca TOUHOCTH CJeIyeT BBIOpaTh JUIsl MOBEPKU aMIlepMeTpa Kiacca
1,5; 2,5?

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOro nmpudopa?
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Kakue BapuaHThl criocoba CIM4eHus MOKa3aHU MOBEPsieMOro U 00pa3IoBoro npubopoB
Bam u3BectHbI?

Kak mpoBepsitoT COOTBETCTBHE IMOBEPSEMOro NMpUOOpa yKa3zaHHOMY Ha IIKaje Kiaccy
TOYHOCTH?

Bo3moxHO 1M mpoBeneHrne NOBEpKH BOJbTMETpa Kiacca 0,5 ¢ moMoIbio BOJBTMETpA
knacca 0,27

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

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

[Tokazanus BoibTMETpa ¢ quanazoHoM usmepenuit ot 0 B 1o 150 B paBuel 51,5 B. Iloka-
3aHMUS 00Pa3lOBOr0 BOJIBTMETPA, BKIFOUEHHOTO mapajuiesbHo ¢ nepBbiM — 50,0 B. Onpenenuts
OTHOCHUTEJIbHYIO U TIPUBEACHHYIO MTOTPEUTHOCTH Paboyero BOJIbTMETPA.

Pacuerno-rpaduyeckas padora

3aoanue 1. Jns BoIOOPKHM SKCIEPUMEHTAIBHBIX JIAHHBIX, MOPYCHHBIX MPU H3MEPCHHUH
BBIXOJHOTO HAIPsDKCHUS T€HEpaTopa, ONMPEACIUTh T'PAaHUIbl JTOBEPUTEIHLHOIO WHTEpBaa MpU
3aJ]aHHOM JTOBEPHUTENILHOIN BEpOsSTHOCTH Pj. B Tabnuue 11 BapuaHTOB NMPHUBEACHBI HOMEP BbI-
00pKH, KiIacc TOYHOCTH BoJbTMeTpa c/d u mpenen usmepenus Uy. UncaoBbie gaHHbBIE KOHKPET-
HOI BBIOOPKH HEOOXOIUMO B3ATh M3 TaOJIHUIIE:

BaEIl_IPTI/I Beibopka | Py | Uy, B cld zinTH Beibopka | Py %k’ 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 | Enunnna usmepenwus {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 BEPOSATHOCTH NPHU 33JaHHOM JOBEPUTEIBHOM
uHTEepBase. J{71s1 BBIOOPKH CITyYaiHBIX BEIMYWH 3alaHUs | OTMpeNenuTh 3HaYCHUE TOBEPUTEIh-
HOU BEpOSTHOCTH, €CJIM 3aJlaHbl TPAaHUYHBIE 3HAYEHUS MOTPEHIHOCTEH B MPOLEHTHOM OTHOIIIE-
HHUH K cpeiHeMy apu(MeTHuecKoMy: &l — HYDKHSS TpaHuIla, €2 — BepXHsisl rpaHuia. 3HaueHus &l
U €2 IPUBEJICHBI B TAOJUIIE:

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
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€2, % 0,2 0,2 0,1 0,1 0 0,05 | 0,05 005 | 01 | 0,15

Bapuant | 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

g2, % 0,01 | 0,02 0,1 005 | 002 | 0,00 | 002 | 0,15 | 0,2 | 0,05

3aoanue 3. Tloctpouth rpaduku pacupeneiieHus OTHOCHTEILHOH M aOCOJIOTHOW TO-
TPEUTHOCTEH 1O JAuamna3oHy u3MepeHus it nudpoBoro BoimbT™MeTpa. PaccunTaTh 3HAYCHUS OT-
HOCHUTEJIPHOM W a0COJIOTHOM MOTPEIIHOCTEH, KOTOPhIE COOTBETCTBYIOT CPEAHEMY aprudMeTHYe-
CKOMY 3HAYCHHIO BEIOOPKHU «A», OMPEICIICHHOMY B 33/IaHUU 1. HATH OTHOCUTENBHYIO MOTPEIII-
HOCTh cpeanero apupmernyeckoro o(4). Onpenenuts aOCOMOTHYI0 MaKCHMAaIbHYIO IOTPEr-
HOCTb B TOUKE IIKAJIbI COOTBETCTBYIOLIEN 3HAUEHUIO «A»:

Q=0(4) - 4/100 %.

JlaHHBIC HCOOXOIUMO B3SITh U3 TAOJIMIIBI IS 3a0aHus 1.

3aoanue 4. OnpeaenuTh TOBEPUTEIIbHBIA UHTEPBAI JJIs 3aIaHHON JTOBEPUTEIIBHOM IO-
CPEIIHOCTH C YY€TOM HHCTPYMEHTAJIbHOW IMOTPEIIHOCTH, HCIOJb3ysd OINUCAHHYI0O METOIUKY.
JlaHHBIE CBOETO BapyaHTa HEOOXOAMMO B35Th M3 TaOMUIIBI 1J1s 3ananus 1. Bee pacders mpous-
BECTH C MCIOJIb30BaHUEM pacnpeneienus CteiofeHTa. Pe3ynbrar 3amucats B cranaapTHOH (op-
Me, yKa3aB IPAHMILIbI IOBEPUTEILHOTO NHTEPBAJIA U IOBEPUTEIbHYIO BEPOSTHOCTb.

3adanue 5. OnpenenuTh MOKa3aHUS HIKE NEPEUMCICHHBIX MPUOOPOB, HA KOTOPBIE T10-
OUYEPEIHO MOAAOTCS CUTHANIBI C OJIMHAKOBOW aMIUIUTY IO, HO HMEIOIINE PA3IHIHYI0 (hopmy.

1) BonbT™etp, ¢ mpeoOpa3oBareneM AEUCTBYIOLIETO 3HAaYeHHs (KBaJpaTUYHBIN JeTeK-
TOD).

2) BoaeT™eTp, ¢ mpeoOpa3zoBaresieM CPEIHEBBINPSIMICHHOTO 3HaUYeHUs (JTMHEHHBIA 1e-
TEKTOD).

3) BonbT™meTp, € aMIUTUTYAHBIM PE0Opa30BaTEe/IeM U KOHICHCATOPOM, BKIFOUCHHBIM I10-
CJIEI0BATENbHO (aMIUIUTYIHBIN IE€TEKTOP C 3aKPBITHIM BXOJIOM).

Bce npubops! oTrpagynpoBaHbl B JEHCTBYIONMUX 3HAYECHUSX CHHYCOUIAIBHOTO CUTHAA.
Curnanel, KOTOpBIE CJIeIyeT MOAaTh, UMEIOT OuHaKoBYI0 aMIuTyny Uy = 10 - N, [B], roe N —
HOMEp BapuaHTa. PaccmaTpuBaroTcs Tpu THIIA CUTHAJIOB:

1) F'apmoHMYEeCKUI CUTHA.

2) Meannp.

3) OxHOMOJIAPHBIE MPSIMOYTOIBHBIE UMITYJIbCHI JUIUTENBHOCTRI0 T = 10 - N, [MKc] u 4a-
croroui cnegoBanus S000 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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