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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

1) Ilpukazom MuHmcTepcTBa HaAyKU M BhIcIIero oopaszoBanus Poccuiickoit @eneparun ot 31
utonss 2020 r. Ne 871, QenepaybHblil TOCyIapCTBEHHbIM 00pa3oBaTeNbHBIM CTaHIAPT BBICUIETO
oOpa3oBanusi — OakanaBpuar MO HampaBiieHHIO NmoArotoBku 27.03.04 YmpapieHue B TEXHHUECKUX
CUCTEMaX.

2) [IpodeccuonansubiM crannaprom 40.178 Crenuanuct B obsnactu npoektupoBanus ACY
TII, yTBepKIeHHBIN ITpUKa30M MuHUCTEPCTBA TpyJa U COUAIbHON 3amuThl Poccuiickoit @enepannn
oT «13» mapta 2017 r. Ne272H.

3) ®enepanbHblii 3akoH Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-®3 «O0
oOpaszoBanuu B Poccuiickoit @enepanuu» (C U3MEHEHUSIMU U TOTIOIHEHUSIMH);

4) Ilpuka3 MunucrepcTBa oOpa3oBanusi 1 Hayku Poccuiickoit @eneparuu ot 05.04.2017 Ne
301 «O0 ytBepxkaenuu [lopsaka opraHu3aiy 1 OCYIECTBICHUS 00pa30BaTeIbHOM AEATEIBHOCTH MO
o0pa3oBaTeNlbHBIM IIpOrpaMMa BBICHIET0 00pa3oBaHUS — IporpamMma OakanaBpuaTa, IporpaMmam
CIELMAIIUTETA, IPOrPaMMaM MarucTparypbl».

5) VYuebubiM muaHoOM (OYHOH, OYHO-3a04HOM (opM O0OydeHHs) IO HaINpPaBICHUIO
noarotoBku 27.03.04 YnpapiieHne B TEXHUYECKUX CUCTEMAX.

Pabouas mporpamma JUCHUIUIMHBI BKJIIOYAET B c€0sl OLIEHOYHbIE MaTE€pHUaJIbl JUIsl IPOBEACHUS
TEKYIIEr0 KOHTPOJS YCIIEBAaEMOCTH U MPOMEXYTOUYHOH aTrecTaluuud Mo JucuuiuinHe ((oHz
OLICHOYHBIX CPEACTB Ul IPOBEJIEHHUS TEKYILIEro KOHTPOJII YCIEBAaE€MOCTH, IPOMEXKYTOUHON
aTTeCTalMy 10 UTOTaM OCBOEHUS IUCLUIUIMHBI).

Astop: JIuteunos E.B. c1. npenonaBarens, kadheaper [IMuld
(yxazatp ®HO, yueHyI0 CTeneHb, yUeHOE 3BaHUE WU TOJKHOCTD)

[Iporpamma ono6pena Ha 3acepannu kadenpsr [IMul (mpotokon Ne 8 ot 27.06.2025 1.).



1 HeJII/I H 3aJa49Y1 0CBOCHUSA TUCIUIIJIMHBI

Hensamu ocBoeHust AUCUUILINHBI « COBpEMEHHbIE TEXHUUECKHE CPEACTBA U3MEPEHUS» SBIISIOT-
Csl TEOpPETUYECKas U MPaKTHUYECKasl MOJrOTOBKA CTYAEHTOB IO TEXHUYECKUM HM3MEPEHUSM M NMpHOo-
pam, IPUMEHSEMbIX B TEXHOJIOTHYECKUX IPOLEccax U MPOU3BOJCTBAX Ha COBPEMEHHOM JTale UX aB-
TOMAaTHU3ALHH.

3aga4u OCBOCHUS JUCIMILIUHBL:

- OCBOCHHME METOJIOB Y NPUHIUIIOB U3MEPEHUN;

- U3y4YEHHE METPOJIOTrHUECKUX XapaKTepUCTUK cpeacTB usmepenuit (CH1);

- U3Y4YECHHE TUIIOBBIX KOMIUIEKTOB U3MEPUTEIbHON TEXHUKH;

- u3y4yeHue npuHuunoB padotsl CU u MeTononaoruu ux BeOOpa;

- U3yYeHHUE HOBEHUIINX JOCTHKEHUN B 00JIACTH TEXHUUYECKUX CPEJICTB U3MEPEHHUS.

2 MecTo aucuuniaunbl B cTpykrype OOII 6akanaBpuara

HuctunmmHa «CoBpeMEHHBIE TEXHUYECKHE CPEACTBA M3MEPEHHUS» OTHOCHTCS K YacTH,
dbopMupyeMoil yyacTHukamu oOpa3oBareibHbIX oTHomeHU# (b.1.2.12) ocHOBHOI 00pa3oBarenbHOU
mporpamMmbl  OakanaBpuata HampaBiieHus moAarotoBku 27.03.04 VYmopaBieHue B TEXHHYECKHX
CHCTEMAX.

HuctunnmHa «CoBpeMEHHBIE TEXHUYECKUE CPEACTBA M3MEPEHHUS» B3aUMOCBsI3aHA JIOTUYECKU U
coJiepKaTesIbHO-METOANYECKH co caeayrommmu aucuuminaamu OOIT:

«MaremaTuka,

«Du3ukKay,

«PuU3NYEeCKUE OCHOBBI TEXHUYECKUX U3MEPEHUID,

«MukporpoueccopHas TEXHUKA,

«TexHuyeckue cpeAcTBa aBTOMATU3allMU U YIIPABICHUSY.

3 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs N0 JUCHUILIHHE (MOAYJII0), COOTHECEHHbIE
¢ INIAHUPYEMBIMH pe3yJIbTaTaMHU OCBOCHHS 00pPa30BaTeJIbHOM IPOrPaAMMBI

B pesynbrare oCcBOEHUS MUCHUILIMHBI (MOIYJIA) y oOydaronuxcst (OpMHUPYIOTCS CIIETYIOITNE
KOMIETCHIIMM W JIOJDKHBI OBITh JOCTHUTHYTHI CIEAYIOIIME pe3yibTaThl OOYy4YeHHsI Kak JTall
(hopMHUPOBaHUS COOTBETCTBYIOIINX KOMITETEHIIUN



B pesyabTare ocBoeHus
o0pa3oBaTeJbHOI
NnporpaMmsl 00y4aloniuiics
J0JI7KeH 00J1a1aTh

I/lemKaTop JOCTHXKCHHUH KOMIICTCHIIHHU

Ilepedens mIaHNpyeMBbIX pe3yIbTATOB 00y4eHHUs 10 JUCHUTINHE

OIIK-9 CnocobeH BHEOpATH H
OCBamBaTh HOBOE TEXHOJIOTHYE-
CKOE 000pyI0BaHHUE

HOIIK-9.1. ITonumaer mpuHUMIBl QyHK-
UOHUPOBAHUS TEXHOJIOTUIECKOTO 000pY-
JIOBaHUSA

HOIIK-9.2 PazpabareiBaeT TEXHOJOTHU
BHEPEHUSI TEXHOJIOTHYECKOT0 000pyzHo-
BaHUS Ha CYIIECTBYIOIIEM POU3BOJICTBE

3HaTh:

OCHOBHBIE ITpaBUJIa TEXHUYECKUX U3MEPEHNUN;

OCHOBHBIE DJIEKTPUYECKHUE U HEIJIEKTPUUECKUE BEJIMUHMHBI U UX PA3HOBUIHOCTH;

MPUHIUIIBI TOCTPOEHUS U OCHOBHBIE norperHoctu TCH.

Ymern:

po¢heCCUOHANBHO UCTOJb30BaTh TCH B MPOU3BOACTBEHHOM JACSITEILHOCTH;

OLICHMBATh Pa3HbIE BUJIbI IOTPELIHOCTEN U BEPOSATHOCTU MTPABUIIBHOCTH U3MEPEHNU;
MPUMEHATh HHPOPMAIIMOHHBIE TEXHOJOTHUH /ISl aBTOMATH3AIMH PACYETOB.

Baagers:

METOJaMH PELIEHUS KOHKPETHBIX W3MEPUTENIBHBIX 3a]ay, BBINOJHEHHUS METPOJOTHYECKUX
pacueToB Impu 00pabOTKe pe3yIbTaTOB U3MEPUTEIHHOTO IKCIepuMenTa, oBepku TCU u ap.;
Meronamu Beibopa TCU mist m3mepenwnii, aHaM3a HAyIHO-TEXHUICCKOW JTUTEpaTyphl, MOJIE-
JIMPOBAHUS U3MEPUTEIIbHBIX IKCIIEPUMEHTOB.

HaBBIKAMH OIICHKH MTPABIIILHOCTH pa0OThI IPUOOPOB.




4 CTpyKTypa U coep:KaHue TUCHUIIMHBI
OO61mas TpyA0eMKOCTh JUCIUILUINHBI COCTaBISIET 4 3aUeTHbIC eAMHULIBL, T.€. 144 akaTeMU4ecKux

4acoB, U3 HUX 90 yacoB — caMocTosTeNbHAs pabdoTa CTYJIeHTOB OyHOU (opMmbl o0yueHus u 108 yacos
OYHO-32049HOM (hopMBbI 00yUEHUS.

Paznenst gucuunauabel «COBpEeMEHHbIE TEXHHUYECKHE CPEICTBA M3MEPEHHS» OYHON (OpPMBI

o0OyueHMs n3ydarorcs B 4-M cemecTpe: jekuuu — 18 yacos, 1abopaTopHble 3aHATHS — 36 yacos, popma
KOHTPOJISl — K3aMEH.

Pazgensl quCIUIIMHBL ((COBpeMeHHBIe TCXHUYCCKUC CPCACTBA UBMCPCHUA» 0YHO-3a04YHOM (bOp-

Mbl O0y4YEeHHsI U3y4yaloTCsl B 2-M ceMecTpe: JeKuuu — 18 vacos, nabopaTopHble 3aHATUS — 18 yacos,
(opma KOHTPOJIS — HK3aMEH.
Pacnipenenenue BuaoB yueOHOM paboTHI 1O pasjenaM JUCIUIUTMHBI PUBEICHBI B IPHIIOKEHUH A.

Conep:xaHue pa3iesioB IMCHHILUTHHBI

Jlekuun
Ne te-
MEL OcHoOBHOe coziep:kaHue
['CII. IIpuHIHMITEI TOCTPOCHUS, KIaCCU(DUKAIUS CPEICTB U3MEPEeHUs U aBToMaTu3aruu. Kiaccudukanus,
XapaKTEPUCTUKHN, METOABI U MOTPEIIHOCTH u3MepeHuil. CtaTudeckue U TMHAMUYECKUE XapaKTePUCTUKU.
1 |Ilorpemmuoctu CU. CTpyKTypHBIE CXEMBI H METPOJIOTHYECKHe Xapakrepuctuku. Hagexxaocts CU. Dnex-
TPOMEXaHUYECKHE W3MEPUTEIIbHbIC MPHOOPHI. DJIEKTPOMEXaHWYeCKue MpUOOpHI ¢ MpeoOpa3oBaTEIsIMH.
AHaJIOrOBbI€ JIEKTPOHHBIE H3MEpHUTENbHbIE TPUOOpPHL. LndpoBsie n3MepuTenbHbIe TPHOOPHI.
YecrpoiictBo, cxemsl. [lorpenHocTu 1 npuMeHEeHNEe KOMIIOHEHTOB U3MEPHUTENIbHBIX CUCTEM:
- ATYMKOB: COIIPOTHUBJICHNUS, EMKOCTHBIX, HHIYKTHBHBIX, HHAYKIMOHHBIX, TEPMOIIEKTPUUECKHX, [IbE30- U
(hOTOINEKTPHYECKUX, N3ITYUCHHUS.
- IaTYMKOB: YIPYTOCTH, NePOpMaliK, KOHIEHTPALH, THEBMATHIECKUX, TU(QPepeHInaTbHbIX TaBICHUS,
MCXAHHUYCCKHX, BI/I6paHI/IOHHLIX, NEPEMCUICHMSA, TTOJIOXKCHNU A, CUJIBI;
2 YCTpOﬁCTBO, CXEMBI. HOFpeHIHOCTI/I 1 MPUMCHCHUEC KOMIIOHEHTOB U3MEPHUTECIIBHBIX CUCTEM:
- mpeoOpa3oBaresell CUTHAJIOB: MOCTOB IIOCTOSTHHOTO U IIEPEMEHHOT0 TOKa, MOTCHIIMOMETPOB U KOMIIEHCA -
TOPOB, YCHWJIMTENICH, MacIITaOUpOBaHMs TOKA M HANpPSDKEHUs, OCIaOJICHHUs, MOAYISALUH, (UIBTPALHH,
ALIT n LHAITL
- YCTPOWCTB OTOOpakeHHss MH(POpPMALMU: U3MEpPUTENICH, PerucTpaTopoB, ocuwiuiorpados, andaBUTHO-
IU(POBBIX AUCIIIEEB, NEYATAIOLINX, 3aIIMCHIBAIOLINX.
MeTozbl, CTPYKTYPHBIE CXEMBI, CXEeMbI BKIIOUEHUS H3MEPEHUIH:
a) IEKTPUUCCKHUX BEJIMYMH: MOCTOSHHOTO U MEPEMEHHOTO TOKa, HAIPSHKEHUS, MOIIIHOCTH, ()a3bl, YaCTOTHI,
3 COIIPOTUBIIEHUS, EMKOCTU, UHIYKTUBHOCTH;
0) HEINEeKTPUYECKUX BEIMYMH HPU IIOCIEAOBATENbHOM, AU EepeHINaNIbHOM, JIOTOMETPHYECKOM H
KOMIIEHCAllMOHHOM BKJIFOUCHHU M3MEPHUTENbHBIX IIpeoOpa3oBaTesei.
CucreMsbl iepeiauy U3MEPUTEIBHON HHPOPMAIK: THEBMaTHUYeCKas, dNeKTpruueckast, nuddepennuansHo-
TpaHchopMaTOpHasi, CeIbCHHHAS.
Knaccudukanus cpeacts u3MepeHusi, BKIIOYEHHE, CXEMbl, TOTPELIHOCTH, XapaKTePUCTUKH, METOABI IIPH
4 [M3MEPCHUSIX TEMIEPATYpbl N TCOMCTPUIECKHX PAsMEPOB.
KJ'IaCCI/I(l)I/IKaHI/ISI CpCACTB M3MEPCHMA, BKIIOYCHUEC, CXEMBbI, IOTPEINHOCTU, XaPAKTCPUCTUKU METOALI IIPU
N3MCPCHHUAX: HAIIPSPKCHUSA U I[C(bOpMaHI/II/I, HAaBJICHUSA, YPOBHS, CUJIbL, ICPCMCIICHH.
Knaccudukanus cpeiacts n3MepeHusl, BKIIOYEHUE, CXEMBbl, [TOTPEIIHOCTH, XapaKTEPUCTUKU METOMABI MPH
N3MEPEHMSIX: M3JYUCHUs, CBOMCTB M COCTaBa BEILIECTBA, PacXoja.
NUC. Buns! u cTpykTypbl. OCHOBHbIE KOMIIOHEHTHI M Pa3HOBHIHOCTH. MUKpOMPOLIECCOPl M KOHTPOJLIE -
pbl B mpubopax. Cuctema cbopa AaHHBIX, IPOrPaMMHUPOBAHUE, YCTPOUCTBa peructpauuu. Matepdeiicst
5 |MHUC.
CucteMsl: TelIEM3MEPHUTENbHBIE, aBTOMATHYECKOT0 KOHTPOJIS, TEXHUYECKON ANarHOCTHKH, PACIIO3HABAHUS
00pa3oB, CTATUCTHUYCCKHUE.
JlabopaTopHbie padoThl
Ne te- OCHOBHOE COJIep)KaHUE
MBI
1 OnpeneneHne NOrpentHOCTH U3MEpPEHUid dekTpomexanndeckum UIT
ITpoBepka nmokassiBaromiero MII npsimMoro npeoOpa3oBaHus.
2 TapupoBka ocruorpada.
3 M3MepeHne 3JIeKTPUYECKUX BETUYMH METOJIOM CPABHEHUS.




HccnenoBanue ceabCMHOB B MHIMKATOPHOM U TPAHC(HOPMATOPHOM pexUMaXx.

4 Wcnonbp3oBaHue MYJIBTUMETpPA JJIA JUATHOCTHUKH 3JICMCHTOB CXCM.

5 O0pa3oBaresibHbI€ TEXHOJIOTHH

MCTOI[I/IKa npernogaBaHuA AWCHUITIINHBL «COBpeMeHHI)Ie TEXHUYCCKHUE CPCACTBA USMCPCHUA» U
peain3anuda KOMIICTCHTHOTO IMOAX0Aa B U3JIOKCHHUU U BOCIIPUATHU MPEAYCMATPUBACT UCIIOJIIB30BAHUC
CIEYIOIUX AaKTUBHBIX M HMHTEPAKTUBHBIX (OpPM NPOBEACHUS TPYNIOBBIX, WHIUBUIYaATbHBIX,
ayJUTOPHBIX 3aHITUN B COYETAaHUU C BHEAYIUTOPHON paboTOi ¢ 1enbio (POPMUPOBAHUS U PA3BUTHS
po¢heCCHOHAIBHBIX HABBIKOB, 00yUYaIOIIHXCS:

- BBITIOJTHEHUE U 3aIllMTa TaO0PaTOPHBIX PadoT;

- OpraHu3anus ¥ TPOBEICHHE TEKYILIETO KOHTPOJSI 3HAHUM CTyJIEeHTOB B (hopme OIaHKOBOTO
TECTUPOBAHHUS

6 OmueHouHble cpeacTBa /UIA TeKYLIero KOHTPOJISI YCIeBAaeMOCTH, INPOMEKYTOYHOI
aTTecTAllMd MO WTOraM OCBOEHUsI JUCHUIUIMHBI W Yy4eOHO-MeToaUu4YecKoe odecrevueHne
CaMOCTOSITeIbHON PadoThI CTY/ICHTOB

B niporiecce 00yueHMsT UCTIONB3YFOTCS CICAYIOIINE OIICHOYHBIE ()OPMBI CAMOCTOSITEITEHON pabOThI
CTYJICHTOB, OLICHOYHBIE CPEJICTBA TEKYILETO0 KOHTPOJISI YCIIEBAEMOCTH M TIPOMEXKYTOUHBIX aTTeCTAIHN:
— TECTOBBIC 3aJ[aHNS,
— 3amura JabopaTOpHBIX padoT,
— 9K3aMeH.

6.1 ®OoHA OUEHOYHBIX CPeACTB /IS TMPOBedeHHs] TPOMEXKYTOYHON aTTecTaluu
o0yuarumuxcs Mo JUCHUIJINHE (MOIYJIIO)
6.1.1 Ilepeuenr KOMIETEHIIMN C YKa3aHHEM OSTaloB UX (OPMUPOBAHHS B MPOIECCE OCBOCHHS

00pa3oBaTebHON POTPAMMBI
B pesynbraTe 0cBOGHUS IMCHMILIMHBI (MOAYIIs) GOPMUPYIOTCS CIAEAYIOIINE KOMIIETSHIMH:

Kox kommne- | B pe3yjbTaTe 0ocBOeHHsI 00pa30BaTeJIbHOM MPOrpaMMbl 00yUYAKOIIUICS T0JIKEH
TeHIUH 00J1a1aTh
I1IK-9 CriocoOeH BHEAPATH U OCBaMBaTh HOBOE TEXHOJIOTHYECKOE 000pyI0BaHUE

B mpomecce ocBoeHHst 00pa3zoBaTeIbHON NPOTpaMMbl JTaHHBIE KOMIIETCHLIMH, B TOM YHCIE HX
OTJIeIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI MOATAIHO B XOJAE OCBOCHHUS OOYYAIOUIMMHUCS JUCLMILTUH
(Momyseit), MpPaKTUK B COOTBETCTBHHM C YYEOHBIM IUIAHOM M KaJCHIapHBIM TIpauKoM Yy4eOHOTro
rpouecca.

6.1.2 Onucanue mnokazaTesled U KPUTEPHEB OLCHUBAHHS KOMIIETEHIMH, (HOpMHpPYEMBIX IO
UTOTaM OCBOEHMS IUCLUUIUIMHBI (MOAYJIs), ONIMCAHUE IIKaJl OLICHUBAHUS
[Toxa3zaTeneM OlLlEHUBAaHUS KOMIIETEHIMH Ha pa3iIMyYHBIX dTanax HX (QOpMHpOBaHUS SBISETCS
JOCTHKEHHE 00yYaIOIMMUCS TIIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHUs IO AUCHUIUINHE (MOJIYJIIO).




IToka3aTeanb

Kputepun oueHnBanus

2

3

4

OIIK-9 CriocobeH BHEIPATh M OCBAWBATh HOBOE TEXHOJIOTHUECKOE 000pYA0BAHHE

3HaTh:

OCHOBHBEBIC HpaBI/IHa TCX-
HUYECKHUX WU3MEPCHHU;
OCHOBHBIE 3JICKTPUYCCKHUE
nu HeBHCKTpI/I‘ICCKI/Ie BC-
JUYMHBI ¥ WX Pa3HOBUI-
HOCTH; TIPUHIUIBI  TIO-
CTpOCHI/IS[ U OCHOBHBEIC I10-

rpemnocTtn TCH.

OOy4aromuiicss 1eMOHCTPHPY-
€T TOJIHOE OTCYTCTBHE WU
HEJOCTaTOYHOE COOTBETCTBHE
3HAHWW OCHOBHBIE TIpaBUiIa
TEXHUYECKUX W3MEpPEHU;
OCHOBHBIE 3JEKTPUYECKHE U
HERJIEKTPUUECKUE BEIMUMHBI U
WX Pa3HOBHUIHOCTH; MIPUHIUIIBI
MOCTPOEHUS] U OCHOBHBIE TIO-
rpemwHocTn TCH.

OOyyJaromuiicss JeMOHCTPUPYET HETIONHOE
COOTBETCTBHE 3HAaHWH OCHOBHBIC TpaBHUIIA
TEXHUYECKNX HM3MEPEHUI; OCHOBHBIE DJIEK-
TPUYECKHUE U HEBIEKTPUUECKHE BEIMUUHBI
U WX Pa3HOBUIHOCTH; TPUHIIUIIBI TIOCTPOE-
HUS U OcHOBHBIe morpemHoctd TCHU. [lo-
IIyCKAaIOTCs 3HAUNTEIIbHbIE OLIMOKH, TIPOSIB-
JSIETCSl HEJIOCTATOYHOCTh 3HAHWMH, MO PAAY
mokasaresyiel, OOydJaroIUiCS HCIBITHIBACT
3HAYUTENIbHBIE 3aTPYJHEHUS IPH OMEPHPO-
BaHUM 3HAHUSIMH NPH MX IEPEHOCE HA HO-
BbIC CHTYallUH.

OO0yyaromuiicss IEMOHCTPUPYET Ya-
CTHYHOE COOTBETCTBUE  3HAHMU
OCHOBHBIE TIpaBHJa TEXHUYECKUX
U3MEPEHHUH; OCHOBHBIE 3JIEKTpHUYE-
CKHME M HEDJICKTPUYCCKHUE BECINYU-
HBl U UX Pa3HOBHUIHOCTH; MPUHIIM-
OBl TIOCTPOCHHSI M OCHOBHBIE IIO-
rpemHOocTH  TCH.  [lomyckatoTcst
HCE3HAYUTCIIBHBIC OH_II/I6KI/I, HE-
TOYHOCTH, 3aTPyIHEHHs IpHU aHa-
JUTUYECKUX OTIEPALHSIX.

OOyyaromuiicss TEeMOHCTPH-
pyeT TOJHOE COOTBETCTBHE
HEOOXOMMBIX 3HAHUH
OCHOBHBIE IIPABUJIa TEXHUYE-
CKUX HM3MEpPEHHM; OCHOBHBIE
ANEKTPUUECKHUE U HEDNEKTPHU-
YECKUE BEJIMYMHBI U UX Pa3-
HOBUJHOCTHU; TPUHITUIIBI T10-
CTPOCHUSA W OCHOBHBIE IIO-
rpemaocT TCU. CB0OGOIHO
oTepupyeT TpPUOOPETEHHBI-
MU 3HAHUSIMH.

YmMmern:
pohecCHOHAIBHO uc-
mosb3oBaTh TCHU B ipons-
BOJICTBEHHOH JI€ITEIbHO-
CTH; OILICHUBATh pa3HbIC
BUJIbI TTOTPEIIHOCTEN U Be-
POATHOCTHU TIPABUIIBHOCTU
U3MEpPEHUN;  MPUMEHSTH
nH(POPMAIIMOHHBIE TEXHO-
JJOrum ajisi  aBTOMATU3a-
Y PACUETOB.

OOyuaromuiicss He yMeeT WU
B HEJOCTAaTOYHOW CTETeHU
yMmeer mpodeccHoHaIbHO WC-
nonb3oBaTh TCU B mpowus-
BOJICTBEHHOM  JESITEIBbHOCTH;
OIIEHMBATh Pa3HBIE BUABI TO-
IPEIIHOCTE U BEPOSTHOCTH
MPaBUIBLHOCTHU U3MEpPCHUN;
MPUMEHATh WH()OPMAITMOHHBIC
TEXHOJIOTHH IS aBTOMAaTH3a-
LMY PacUETOB.

OOyuaromuiics IEeMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE yMEHHH MpPOo(ecCHOHATHHO
ucnonb3oBath TCHU B mpoU3BOJICTBEHHOM
ACATCIIBHOCTH; OLCHHBATH pa3HbIC BHJbL
MOTPEITHOCTEN U BEPOATHOCTH MPABUIBHO-
CTH W3MEPEHWH; MPUMEHATh HH(OpMAI-
OHHBIC TCEXHOJIOTMU JIsI aBTOMAaTHU3aIllUuH
pacuetoB. JlomyckaroTcsi 3HAYUTENbHBIC
OIMOKM, TMPOSBISETCS HEAOCTATOYHOCTD
YMEHHH, [0 sy IoKas3areseit, o0ydaro-
MHﬁCH HCIBITEIBACT 3HAYUTCIBHBIC 3aTPY /-
HEHUsI TIPU ONEPUPOBAHUN YMEHUSIMH TPH
WX TIEpeHOCe Ha HOBHIE CUTYAIINH.

OO0yuaromuiics JeMOHCTPUPYET Ya-
CTUYHOE COOTBETCTBHE YMEHMH
IpoQeCCHOHANIBHO — HCIIOJIB30BaTh
TCHU B mnpou3BOACTBEHHOW Jes-
TENbHOCTH; OLIEHUBATh pa3HbIC BU-
Jbl MOTPEIIHOCTEH M BEPOATHOCTH
MPaBUIBHOCTH W3MEPEHHH; MpUMe-
HATh HMH(POPMALMOHHBIE TEXHOJIO-
TUM JJI aBTOMaTH3alliU pacyeToB.
YMEHHs OCBOEHBI, HO JOITyCKarOTCs
HE3HAYWTENbHbIE  OMIMOKH, He-
TOYHOCTH, 3aTPyIHEHHs IpHU aHa-
JUTUYECKUX ONepalysax, IepeHoce
YMEHMI Ha HOBBIE, HECTaH/IapTHbIE
CUTYaIIH.

OO0yyaroimuiicss JIEMOHCTPH-
pYeT IOJHOE COOTBETCTBUE
yMeHHi  TpodecCHOHaTHHO
ucnonb3oBats TCU B mpous-
BOJICTBEHHOH JEATEIbHOCTH;
OLIEHUBATh Pa3HbIE BU]BI I10-
IPELIHOCTEH U BEPOSATHOCTH
NPaBUIBHOCTH  M3MEPEHUil;
NPUMEHATH  WH(POPMALUOH-
HbI€ TEXHOJOTHH IJIsl aBTO-
MaTtu3anuu pacderoB. CBo-
00IHO orepHupyeT MpHodpe-
TEHHBIMH YMEHUSIMH, IPHMeE-
HSIET MX B CHUTYaIMsIX MOBHI-
LHIEHHOW CJIOKHOCTH.

Baagers:

METOJIaMH PpEIIeHUs] KOH-
KPETHBIX HM3MEPHUTEIBHBIX
3aJ1a4, BBITOJIHECHUS MET-
POJIOTHYECKAX  PacUYeTOB
mpu 00paboTKe pe3ynbTa-
TOB U3MEPUTENBHOTO JKC-
nepuMmenTa, nosepku TCU

OOyuaromuiics He BIaaeeT
WIA B HEAOCTATOYHOM CTEIIEHHU
BIIAJCCT METOJAaMU PEUICHUS
KOHKPETHBIX H3MEPUTEIIBHBIX
3a/1a4, BBITIOJIHCHUS METPOJIO-
THYECKUX pacdeToB MpU 00pa-
0OTKE pe3yJNbTaTOB WU3MEpPH-
TEIBLHOTO JKCIICPUMEHTA, II0-

OOyyJaromuiicss BiameeT METOAaMH pellie-
HASA KOHKPETHBIX H3MEPHUTEIBHBIX 3ajad,
BBITIOTHEHUSI METPOJOTUYECKUX PACUCTOB
pu 00pabOTKe Pe3yabTATOB H3MEPUTEIb-
HOTO dKcrepuMenTa, moBepku TCU u ap.;

Meronamu BeIOOpa TCU s m3mMepeHwuid,
aHanu3a HAyYHO-TEXHUYECKOM JHUTepary-
pbl, MOJEIMPOBAHUS M3MEPUTEIIbHBIX JKC-

OOyyJaromuiicss YaCTHYHO BIIaJeeT
METOJAMH PELICHUS] KOHKPETHBIX
M3MEpPUTEIBHBIX 33714, BBITIOJHE-
HUS METPOJIOTHUYECKUX PacyEeTOB
mpu 00paboOTKe Pe3yIbTaTOB H3ME-
PUTENBHOTO JKCIEPUMEHTAa, II0-
Bepku TCH u np.; Mmetonamu BbI0O-
pa TCU nns u3MepeHuid, aHanusa

OOyyaromuiics B TOJHOM
o0beMe BiaJceT METOHdaMHU
pellleHUs] KOHKPETHBIX H3ME-
PUTEIBHBIX 3aJ1a4, BBITIOIHE-
HUAS METPOJIOTHYECKUX pac-
4eToB mpu 00paboTKe pe-
3yJIBTATOB M3MEPUTEIHHOTO
9KCIICPUMEHTA, MTOBEPKHU




U IIp.; METOJaMH BBIOOpa
TCU nns uzmepeHuit, ana-
nn3a Hay9IHO-TCXHUYE-
CKOH JMTEpaTyphl, MOJAE-
JTUPOBAHUSI  M3MEPUTEIb-
HBIX DJKCIEPUMEHTOB; Ha-
BBIKAMH OIICHKH TPaBUIIb-
HOCTHU pabOThI IPUOOPOB.

Bepkn TCU u np.; meromamu
BbiOopa TCHU nmns u3mepenuii,
aHaju3a Hay4YHO-TEXHUYECKOU
JUTEpaTypbl, MOJEIMPOBAHUS
U3MEPUTEIbHBIX 3KCIIEPUMEH-
TOB, HaBBIKAMH OIICHKH IIpa-
BUJILHOCTH pabOThI IPUOOPOB.

NIEPUMEHTOB; HaBBIKAMHU OLIEHKH IPaBHIIb-
HOCTH paboTel mpubopoB. Jlomyckarorcs
3HAYHUTENIbHBIE  OMIMOKH,  TPOSBISETCS
HEIOCTaTOYHOCTh BIIAJICHHUS HaBBIKAMHU IO
psny mokaszarened, OOyJaroLUIUiCs HCIIBI-
TBIBACT 3HAUUTEIbHbIC 3aTPYIHEHUS IpU
MIPUMEHEHUH HAaBBIKOB B HOBBIX CUTYalIHAX.

HAYYHO-TEXHUUECKOH JIUTEpaTyphl,
MOJEIUPOBAHUS  W3MEPUTEIBHBIX
IKCIIEPUMEHTOB; HABBIKAMH OIICHKH
NPaBWILHOCTH PabOTHl TPHOOPOB.
HaBbIkK OCBOEHBI, HO JIOITYCKAIOTCS
HE3HAUUTENbHBIE  OMMOKM,  He-
TOYHOCTH, 3aTPyIHEHHs IPH aHa-
JUTUYECKUX OMepalusix, MepeHoce
YMEHHI Ha HOBBIC, HECTaH/IAPTHbIC
CHUTYaIHH.

TCHU u ap.; metonamu BBIOO-
pa TCU mnsa wu3MmepeHuid,
aHaIM3a  HAyYHO-TEXHUYe-
CKOH JIMTEPATYpPBI, MOJAEIU-
poBaHHus U3MEPUTEIbHBIX
9KCHEPUMEHTOB.

HaBBIKAMH OLIEHKH TMPaBUIIb-
HOCTH paboThl TPUOOPOB.
CBOOOTHO TIPUMEHSET TOIY-
YCHHBIE HABBIKM B CUTYaIUsIX
MOBBIIIEHHOM CI0XKHOCTH.




dopmMa NPOMEKYTOYHON aTTECTALMHU: IK3AMEH.

[TpomexyTouHas aTrTecTanus oOy4aromuxcs B (opme 3k3aMeHa IPOBOJUTCS MO pe3ysibTaTaM
BBITIOJIHEHHSI BCEX BUJIOB y4eOHOW pabOThI, MPEAyCMOTPEHHBIX yUYECOHBIM TUIAHOM O JAHHOW JAMCIH-
IUIMHE, IIPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CEMECTPA.
O1eHKa CTEeNeH! JOCTHKEHUS 00yUYalOIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUEHHs 110 AUCIUILINHE
IIPOBOJIUTCS MPENOAABATENIEM, BEAYLIUM 3aHATHUS MO JUCUUIUIMHE METOJIOM JKCIEepTHOHN oueHku. I1o
UTOTaM IPOMEXKYTOYHOM aTTECTALMU 110 JAUCLUIUIMHE BBICTABIISIETCS OLEHKA «OTIIMYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIBHO» WJIU «HEYJOBJIETBOPUTEIBHOY.

K mpoMexyTouHO#l arrecTalMy JOMYCKAIOTCA TOJIbKO CTYAEHTHI, BBIIOJHUBIIME BCE BUIbI
yueOHOI paboThl, IpeyCMOTPEeHHbIE paboyeil MporpaMMoi Mo AUCLIUILIHNHE.

HIkana oueHuBaHuA Onucanue

BrimontHeHB! Bce BUABI y4eOHOH paboOTHI, MIPEAYCMOTPEHHBIE yueO-
HbIM TU1aHOM. CTyZIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUH, yMe-
HUi, HaBBIKOB MPHUBEICHHBIM B TaOJHIIAX TTOKa3aTelled, OnepupyeT
HpI/I06pCTeHHBIMI/I S3HAHUSMHU, YMCHUAMU, HABBIKAMU, IIPUMCHACT UX
B CUTYyallUsX TOBBIIICHHOW CIOXHOCTH. [Ipr 3TOM MOTYT OBITH J10-
MyIICHbI HC3HAYHUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTHU, 3aTPYAHCHUSA IIPU
AQHATITHYECKUX OMepaIysiX, IEPeHoce 3HAaHUH W YMEHHUI Ha HOBEIE,
HCCTAHAAPTHLBIC CUTYyaIlluu.

OTIU4HO

BrimonHens! Bce BUIBI Y4eOHOH pabOThI, MPeIyCMOTPEHHbIE y4el-
HbIM I1aHOM. CTyZIEHT IEMOHCTPUPYET HEINOJIHOE, NPAaBUIBHOE CO-
Xopowo OTBETCTBHE 3HAHWH, yMEHHUIl, HAaBBIKOB NPUBEICHHBIM B TaOIMIIaX
nokaszarenel, 1u00 eciiu MpH 3TOM ObUIM JONYILEHb! 2-3 Hecylle-
CTBEHHBIE OITMOKH.

BrimonmHeHbI Bce BUIBI YIeOHOW pabOTHI, MPEayCMOTPEHHBIC Y4eO-
HBIM TUIaHOM. CTYJICHT IEMOHCTPHPYET COOTBETCTBUE 3HAHUH, B KO-
TOPOM OCBeIlleHa OCHOBHAsI, HanOoJee BaKHAs 4acTh MaTepuaia, HO
IIPY ATOM JIOTyIIIEHA O/THA 3HAYUTENbHAS OMIMOKA WITH HETOYHOCTb.

Y 10BIIETBOPUTEIIHHO

He BemonHen oaun unu 6osee BUIOB y4eOHOI paboOThI, IPEeTyCMOT-
pPEHHBIX y4eOHBIM TuIaHOM. CTYIEHT AEMOHCTPHUPYET HEMOIHOE CO-
OTBETCTBHME 3HAHUN, YMEHUH, HABBIKOB MPHUBEACHHBIM B TaOIHIax
HeynoBnerBoputenbHO | MOKa3aTeNel, JOMYCKAIOTCS 3HAUYUTEIbHBIE OLIUOKH, TPOSBIISIETCS
OTCYTCTBHE 3HAHUI, YMEHUN, HABBLIKOB MO ALy TMOKa3aTeneH, CTy-
ACHT MCIIBITBIBACT 3HAYUTCIILHLIC 3aTPYAHCHUA MPHU OINICPHPOBAHUUN
3HAHUSAMHU U YMEHUSMHU NP UX TIEPEHOCE Ha HOBBIE CUTYAIUH.

@DoH/IbI OLIEHOYHBIX CPECTB NMpeACTaBJeHbl B NPpUJIokeHUd b k padoueil nporpamme.

7 Y4eOHO-MeTOoAMYecKOe U MH(OPMAITMOHHOE o0ecnedeHne JUCHTUTITHHBI
a) OCHOBHas JIMTEpaTypa:

1) Hukonaes M.M. Metposnorus, crangaptusanus, cepTuduKalus U ynpaBlieHHE KauecTBOM. — M.:
Wutyur, 2016. -116c¢_https://biblioclub.ru/index.php?page=book red&id=429090&sr=1
2) UndopmaninoHHO-U3MepHUTENbHAS TEXHUKA U 3JIeKTpoHuKa. /pea. Pannes I'.I'. — M.: U3narensckuit
HneHTp «Axagemus», 2006. — 450 c. YueOHHK.

0) TOTIOTHUTEBHAS JTUTEpATypa
1) Hlummapes B.1O. M3mepurenbHas TexHuka. YueOH.mocobue- M.: M3naTenbckuil neHTp «AKajae-
mus», 2008. — 288c.
2) Caposckuii I'.A. TeopeTnueckre OCHOBBI MH(POPMAITMOHHO-U3MEpUTENbHONW TexHUKH. 2008. — 342



c.
3) Mouanos B.JI. Metrponorus, ctanaaptuzanus u ceptudukaius. BzanmMo3aMeHIeMOCTh U TEXHHYE-
ckue m3mepenus / Mouanos B. /1., [loroann A.A., Cxuptinamse A.I'. — M.: OOO"THT", 2011 — 264 c.

B) IIPOrpaMMHOE 00ECTIEYCHHUE 1 FTIEKTPOHHBIE PECYPCHI:

Omnepanmonnas cuctema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducueie npunoxenusi, Microsoft Office 2013 (nnm Hmxe) — Microsoft Open License. JIunen3ust Ne
61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian.

AntuBupycHoe 10 Avast (6ecruiatHast Bepcusi)

1. | www.e.lanbook.com DaekTpoHHO-O0MOIMOTEYHAs cucTeMa «JIaHby

ObC «YnuBepcuterckas 6ubnuoreka onnaite»( https://biblioclub.ru)

3. | http://cyberleninka.ru/Hayunas snekrponnas 6ubmmoreka «k KUBEPJIEHMHKA»

HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKUE MaTepHAITBI B AJIGKTPOHHOM BHUJIC, TIPE/I-
4. | craBneHHBIC Ha caiiTe www.mami.ru B pazzaene «budbmuoreka Mockosckorollomurexa» (http://
lib.mami.ru/ebooks/).

9]

HanmonanwsHas anekrponHas oubmmoreka (http:/H30.pd)

6. | www.garant.ru — DJIEKTPOHHBIN PaBOBOMU CIIPaBOUYHUK «I apaHT»

8 MarepunajabHo-TexHHYECKOe o0ecnevyeHue U CIUIIMHBI

HaunMeHoBaHHe crieHAJBLHBIX IOMEIIEHUH U IMOMellle- OCHAIIEHHOCTD CNEHAJTBHBIX MOMEIeHUi |
HHIi 1J151 CAMOCTOSTEIbHOM padoThI NMOMeIleHN JJIs1 CAMOCTOSITEIbHOH padoThI

YueOHast aynauropus JiekiiuonHoro tuna Ne 508, yueOno- | Kommuiekr meOenu, MEepeHOCHOH MyJIbTUMEINN -
nmaboparopHbii kKopryc, 144000, MockoBckast 001acTb, T. | HbIH KOMIUIEKC (ITPOEKIIMOHHBIN 3KpaH, MPOEKTOP,
DeKTpocTais, yi. Ileppomaiickas, 1.7 HOYTOYK)

VYuebHas ayautopusi Ans 3aHATHI cemuHapckoro Tuma Ne | Komruiekt Mebenu, MepeHOCHOH MyJIbTUMETUi-
503, yuebHo-nabopaTopusblii kopmyc, 144000, MockoBckast | HbIl KOMIUIEKC (IPOCKUMOHHBIN SKpaH, IPOEKTOpP,
00J1acTh, T. DIeKTpOoCcTab, V. [lepBomarickas, 1.7 HOYTOYK)

9 MeToanuecKkue YKazaHud 1J1sd oﬁyqamnmxcﬂ 0 OCBOCHHIO JUCHMUIIJIMHBI

MeTtoanyeckue ykazaHusi 1o padoTe HaJl KOHCIIEKTOM JIEKIINi BOBpeMsI M 1ocJie IpoBejae-
HUS JIeKIUH

B xozxe JeKIMOHHBIX 3aHATHH OOy4YarOIIMMCS PEKOMEHIYETCsl BBIIOJIHATH CIEIYIOLNe Jei-
CTBHS: BECTH KOHCIEKTHPOBaHHE Y4eOHOro MaTepHaia; oOpamiaTh BHUIMAaHUE Ha KaTeropuu, Gpopmy-
JIMPOBKH, PACKPBIBAIOILINE COJIEPKAHUE T€X WJIM HMHBIX SIBICHUM W MPOLIECCOB, HAyYHBIE BBIBOJBI U
IIPAKTUYECKHE PEKOMEHIAIMK N0 UX IMPUMEHEHUIO; 3a7aBaTh MIPENoAaBaTeN0 YTOUHSAIOIINE BOIIPOCHI
C LIETIbIO YSICHEHHUS TEOPETUUECKUX MOJIOKEHHM, pa3peIieH s CIIOPHBIX CUTYALH.

KenarenbHo ocTaBUTHh B pa0OYMX KOHCIIEKTaX IOJsI, HA KOTOPBIX BO BHEAYJIUTOPHOE BpEMs
MOYHO CJieJIaTh IIOMETKU U3 PEKOMEHIOBAaHHOM JIUTEPaTyphl, TOMOIHSIIONIME MaTeprall IPOCITyIIaHHOM
JIEKIMH, a TAaKXKe [MOTYEPKUBAIOIINE 0COOYIO BaXKHOCTh TEX WJIM MHBIX TEOPETUUYECKUX MOJIOKEHUI.

MeToanuyeckne peKOMEHIAIUM J1JIs1 CAMOCTOATEIbHOI PadoThI

CamocrosTenbHasi paboTa sBISETCS OJAHUM W3 BHIOB Y4YeOHBIX 3aHsATHH. CaMocTosTenbHas
pa0oTa HampaBjieHa Ha CaMOCTOSTEIIBHOE H3yY€HHE OTICJbHOM TeMbl Y4eOHOW AMCLUIUIMHBI U
ABIISICTCA 00S3aTENBHON JUIsI KaKIO0ro oOydaromerocsi, ee o0beM ompesenseTcs y4eOHBIM TUIaHOM.
AynuTopHas caMmoCTOsiTeNbHas padoTa MO JAWUCLMIUIMHE BBIMOJIHACTCS HA Y4EOHBIX 3aHATHSIX IOA
HEINOCPEJICTBEHHBIM PYKOBOJICTBOM IpENOJaBaTesisi M IO €ro 3aJlaHulo. Bueayauropnas
caMoCTOsITeNIbHAasE paboTa BBINOJHSETCA CTYJEHTOM [0 33JaHUI0 IIpernojaBaTens, HO 0e3 ero
HENOCPEJICTBEHHOTO YUacTHsL.

3agaun caMOCTOSTENIbHON pabOThI CTYACHTA:

- pa3BUTHUE HABBIKOB CAMOCTOSITEJILHON YueOHOI paboThI;
- OCBOCHME COJICPKAHUS AUCIUIINHBI;
- yrayOrieHue coiepykaHusl U OCO3HAaHUE OCHOBHBIX MOHATUI TUCHUIUINHBI;
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- HCIOJIb30BaHUE MaTepuasa, COOpaHHOTO U MOJIYYEHHOI'O B X0J/I€ CAMOCTOSITEJIbHBIX 3aHATHH 17151 3 -
(eKTUBHOM MOATOTOBKH K 3a4€Ty/3K3aMEHY.
Bupl BHEayAMTOPHOI caMOCTOATENBHONU paboThI:
CaMOCTOSITEJIbHOE U3YyUEHHUE OTAEIbHBIX TEM IUCLUILINHEL,
[OJIFOTOBKA K JIEKIIUOHHBIM 3aHATHUSIM;
MIOArOTOBKA K CEMUHAPaM U IIPAKTUYECKUM 3aHITHSM;
o(opMIIeHHE OTYETOB 110 BBIIIOJIHEHHBIM Ja00OPATOPHBIM padoTaM U MOATrOTOBKA K MX 3aLUTE;
BBINOJIHEHUE PACUETHO-TpapuuecKoil paboTHI.
Jns1 BBITIOJTHEHHSI JTFOOOTO BHJIa CAMOCTOSITEIFHOM PabOThl HEOOXOAMMO MPOUTH CIEAYIOIINE
JTalbl:
- ONpeJieNIeHUE 1IeJIU CaMOCTOSITEIbHOU paboThl;
- KOHKpETH3alus 03HaBaTeJIbHOU 3a/1a4;
- CaMOOLIEHKa FTOTOBHOCTHU K CaMOCTOSITENIbHOM padoTe;
- BBIOOp aJIeKBAaTHOI'O Crioco0a AeicTBUS, BEIyLIEro K pEIIeHHIO 3a/1a4H;
- IUTAaHUPOBaHHE PabOThI (CAaMOCTOSITEILHOM UITH C MOMOILBIO MIPEToAaBaTess) Hal 3aJaHHEM;
- OCYILECTBJIEHHE B IPOLIECCE BBIIIOJHEHUS CAMOCTOATENBbHOM pabOThl CaMOKOHTPOJS (TIPOMEXKY-
TOYHOTO ¥ KOHEYHOI'0) pPe3yJIbTaToOB padOThl, U KOPPEKTUPOBKA BHIMOIHEHUS PaOOTHI;
- peduexcus;
- Ipe3eHTalus paboThI.

10 MeToauueckue PECKOMEHIANIMN IJIA NIpernoaaBaTe’is

B3aumoneiicTBue mpenogaBaresis co CTyJEHTaMU MOXHO Pa3/IeIuTh HAa HECKOJIBKO COCTaBIISAIO-
IIUX — JIEKLIMOHHBIE, PAKTHUECKUE U Ja0opaTopHble 3aHATHUS U KOHCyabTupoBanue.  llpenoxaa-
TeJIb JTOJDKEH MOCIIEI0BATENIBHO BBIUMTATh CTYJCHTAM psijl JIEKLUH, B X0J€ KOTOPBIX CIEIyeT COCPENO-
TOYUTh BHUMAHHUE HA KJIIOUYEBBIX MOMEHTAX KOHKPETHOIO TEOPETHUYECKOIO0 Marepuasa, a TakKe opra-
HU30BaTh MPOBEJEHUE MPAKTUYECKUX 3aHATHI TakuM 00pa3oM, uyTOObl aKTMBU3UPOBATh MBIIICHUE
CTYIACHTOB, CTUMYJIMPOBaTh CaMOCTOSTEIIbHOE M3BJICUEHHE MMU HEOOXOAMMOM MHGpOpMaLuu U3 pas-
JIMYHBIX UCTOYHHUKOB, CPABHUTENIbHBII aHaIN3 METO/IOB PELIEHU, COMOCTaBICHUE IMOJyYEHHBIX pe-
3yJlbTaToB, (HOPMYIHUPOBKY M apTyMEHTALMI0 COOCTBEHHBIX B3IVII0B HA MHOTHE CIIOPHBIE TPOOIEMBI.

[Tepen HayanoM npenojgaBaHus MPENoIaBaTeN0 HEOOXOIUMO:

- U3y4UTh pabouylo MporpaMmy, Hejlu U 3aa4u AUCHUILIIHBI;

- YETKO TIPEACTABISITH CE0€, KaKue 3HAHUS, YMEHHS W HABBIKH JIOJDKEH [IPHOOPECTH CTY/ICHT;

- IO3HAKOMUTCS C BUIaMU Y4eOHOM paboThI;

- U3YYHTb COZICpKAHKUE Pa3/esIOB AUCLUIUIMHBI.

B Xxozme NEeKUMOHHOrO 3aHATUS NpPENoAaBaTeNb JOKEH Ha3BaTh TEMY, yueOHbIE BOIPOCHI,
O3HAKOMUTB CTYJIEHTOB C [IEPEYHEM OCHOBHOM U JIOIOJHUTEIBHON JIUTEPATYPHI 10 TEME 3aHATHU.

Bo BcTynuTenbHOM yacTH JeKIMM 000CHOBAaTh MECTO U POJIb U3y4aeMOW TEMbI B yueOHOM uc-
LUIUIMHE, PACKPBITh €€ MpakTHueckoe 3HadeHue. Ecnu untaercs He mepBast JIEKIHs, TO HE0OX0IUMO
yBsI3aTh €€ TeMy C MpeAbIAyILei, He HapyIlas JIOTUKU U3JI0kKEeHUs yueOHOro marepuana. Jlekuuto cie-
JyeT Ha4MHATh, TOJbKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYI' T€X BOIIPOCOB, KOTOPHIE B €€ X0/1e
OyayT pacCMOTpPEHBI.

B ocHOBHOW yacTH JIEKIIUU CIIEAYyEeT PACKPbIBATh COJIEpKaHue yueOHBIX BOIPOCOB, aKIIEHTHUPO-
BaTh BHUMAHHE CTYJICHTOB Ha OCHOBHBIX KaTE€rOpHsX, SIBJICHUSAX M MpoLieccax, 0COOEHHOCTIX UX MpPO-
TeKaHus. PacKpbIBaTh CYIIHOCTb U COJEpXaHHE Pa3IMYHBIX TOYEK 3pPEHHS W HAYUYHBIX IMOAXOJIOB K
OOBSICHEHUIO TeX WJIM WHBIX sSBJIEHHH M mpoueccoB. CieayeT apryMeHTUPOBAaHO OOOCHOBaTh COO-
CTBEHHYIO MO3UIIMIO 110 CIIOPHBIM T€OpETUYECKUM BompocaM. [IpuBoauTes npumepsl. 3a1aBath M0 XO-
Jly U3JI0)KEHHUS JIEKLIMOHHOIO MaTepHalla pUTOPUUECKUE BOIIPOCHl U CaMOMY J1aBaTh HA HUX OTBET. JTO
CHOCOOCTBYET aKTUBU3ALMK MBICIUTEIbHON JNEATENIbHOCTH CTYACHTOB, NOBBILICHUIO UX BHUMAaHHS U
MHTEpeca K MaTepuany JIeKIHH, ee cojepkanuto. [IpernoaaBarens 10KEeH pyKOBOAUTh pabOTOM CTy -
JIEHTOB M0 KOHCHEKTUPOBAHUIO JEKIIMOHHOTO MaTepualia, MoJ4epKuBaTh HEOOXOAUMOCTh OTPasKEHUS
B KOHCIIEKTaX OCHOBHBIX MOJIOKECHUN U3y4aeMOi TeMbl, 0c000 BbLAEISS KaTerOpUUHBIN ammapar.

B 3axitounTenbHON YacTH JIEKIMH HEOOXOAMMO CPOpMYJIHUPOBATH OOIIME BHIBOJBI 110 TEME,
pacKphIBaOIIUE COJEpKaHUE BCEX BOIMPOCOB, MOCTABICHHBIX B JeKIMU. OOBIBUTH IUIaH OYEPEIHOTO
MIPAKTHUYECKOT0 WM JJAOOPATOPHOI'O 3aHATHUSA, AaTh KpPaTKUE PEKOMEHIALMU 110 MTOATOTOBKE CTY/IEHTOB
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K MPaKTUYECKOMY 3aHITHIO WIH JlabopaTopHOU padbore. Onpenenutb MECTO U BpeMsi KOHCYJIbTaluu
CTYJCHTaM, MOKEJIaBIINM BBICTYIIUTh Ha 3aHATHH C JOKJIAaJaMu U pedepaTaMu Mo akTyalbHbIM BOIPO-
cam 00CyK/1aeMOl TEMBI.

[lenp mpakTHYECKUX M JTA0OPATOPHBIX 3aHATHH - 00ECIEYHTh KOHTPOJIb YCBOEHHUS Y4eOHOTO
MaTepuaia CTyJeHTaMH, paclIMpEeHue U YriyOJieHue 3HaHUM, MOJyYEHHbIX UMH Ha JIEKIUSAX U B X0
camocTrositensHO paboThl. [loBbimieHne 3(pPEeKTUBHOCTH MPAKTUYECKUX 3aHATUN JOCTHUTAETCS IO-
CPEACTBOM CO3/[aHUsI TBOPYECKOH OOCTAHOBKH, PACIIOJIATAIONICH CTYJIEHTOB K BBICKa3bIBAHUIO COO-
CTBEHHBIX B3IJISJIOB U CYXACHHUN MO 00CYXIaeMbIM BOMPOCAM, JKEIaHHUIO Yy CTYJCHTOB MopaboTaTh y
JIOCKH TIPH PEIICHUH 3a/1a4.

[Tocrme Ka)xaoro JIGKIMOHHOTO, Ja0OpaTOPHOTO M MPAKTUYECKOTO 3aHATUS CAENATh COOTBET-
CTBYIOIIYIO 3allUCh B JKypHAJaX yd4eTa IOCEIIAeMOCTH 3aHSATHH CTYJECHTAMH, BBIICHUTH y CTapOCT
y4eOHBIX TPy MPUYUHBI OTCYTCTBUSI CTYACHTOB Ha 3aHATUAX. [I[pOBOIUTH rpyNMOBBIE U UHAUBHILY -
AJIBHBIC KOHCYJIbTAllUW CTYACHTOB I10 BOIIPOCaM, BOSHUKAIOIIKUM Y CTYJACHTOB B XOAC UX IMMOATOTOBKH K
TEKyIIeH U MPOMEKYTOYHON aTTeCTAllUU MO Y4eOHOUH MUCIUILIMHE, PEKOMEHI0BATh B MOMOIIb yueo-
HBIC U IPyTHE MaTePHAIIBI, a TAK)KE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH WM 3a4eT MO JAUCUUIUITMHE MPOBOAUTCSA B (JOpPME YCTHOTO OTBETA C MOCIEAYIOLICH
I/IHI[HBHI[yaHBHOfI 66CC)IOI>1 CO CTYACHTOM Ha OCHOBC KOHTPOJIbHBIX BOITPOCOB. OH@HKa BBICTABJISICTCSA
mpenoAaBaTeneM U 00bABIsAETCS mocie oTBeTa. [IpemogaBaTens, MPUHUMAIOIIHMK 3a4eT WK dK3aMeH,
JIMYHO HECET OTBCTCTBCHHOCTD 3a MMPABUJIBHOCTL BBICTABJICHUA OLCHKH.

11 OcobenHoctn peaim3anuu ITUCHUIIIMHBI «COBpeMEHHbIe TEXHHYECCKHUE CpeACTBaA U3ME-
PEeHHU> 1JIs1 HHBAJIUA0B ! JIUI[ ¢ OrPAHUYCHHBIMHA BO3MOKHOCTAMMU 3/10POBbA

OOyuenue MO JUCHUIUIMHE WHBAJIWAOB U JIUI C OFPAaHMYEHHBIMH BO3MOXHOCTSMHU 3/10pOBbBS
OCYUIECTBJISIETCS MPENoaBaTesieM ¢ Y4ETOM 0COOEHHOCTEHN MCUX0()U3MUECKOro pa3BUTHs, UHIUBUIY -
aJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBbS TAKMX 00yYaroIuXCs.

OO0yuatoniuecst C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI 00€CIIeYeHbl IEKTPOHHBIMU 00-
pa3oBaTeIbHBIMU pecypcamMu B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 3/JOPOBBSI.
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[Tpunoxenue A

CTpyKTypa u coaep:kanue THCHUILINHBI «COBpeMeHHbIe TeXHMYeCKHe CpecTBAa U3MepeHus»
110 HANPaBJIeHHUIO NOAT0TOBKH 27.03.04 YnpaBieHune B TeXHHYECKHX cucTeMax (0akaJjaBp)

Ounas hopma o0ydeHUs

Bunsbl yueOHoi#i padoThl, BKJIIOYas . DopMbl
Buasl camocTosiTeIbHON PadoThI CTY-
CaMOCTOSAITEJbHYIO PadoTy CTy- . arrecra-
Pasznen JEHTOB
JAEHTOB, M TPYA0EMKOCTh B Yacax 197071
J | I/C | Jag | CPC | KCP | K.P. | 3JIP | YO | AC T P 9 3
1 Bwuasl Texunueckux usmepenuii. Cpencrsa uamepennit (CH). 5 6 16 n n
ITorpeniHocTn
1 KOMIIOHEHTHI U3BMEPUTEIBHBIX CUCTEM 2 4 16 + +
2 H3mepeHus u cpeicTBa M3MEpEHUI (PU3NUIECKUX BEIUYHH 3JICK- 4 3 16 2 n n
TPUUYECKUMU CUTHAJIAMU
3 U3mepeHus U U3MEPUTENbHAS TEXHUKA MEXaHUYECKUX, TEOMET- 6 20 n n
pUYECKHX BEJIMYHMH, CBOWCTB M COCTaBa BELIECTB
4 HWupopManroHHO-U3MEPHUTEILHBIE CUCTEMBI 2 4 16 + +
Dopma ammecmayuu 4 1 €]
Bcezo uacos no oucuuniune 18 36 90
OuHno-3a04Has popma oOyueHus
Bunbl yueOHo0i#i padoThI, BKJIIOYas N Dopmbl
Buasl camocTosTeIbHON PadoThI CTY-
CaMOCTOSITEJILHYIO PadoTy CTy- « arrecra-
Pa3zgen JI€HTOB
JAEHTOB, M TPY0eMKOCTh B Yacax M
J | I/C | Jag | CPC | KCP | K.P. | 3JIP | YO | AC T P 9 3
5 Buns Texangeckux mamepennit. Cpencrsa usmepenuti (CH). 20 .
ITorpemHocT 4 4
6 KoMIOHEHTH U3MEPUTENBHBIX CUCTEM 20 + +
7 Vi3sMepeHHS W CpeACTBa M3MEPECHHH (PH3MICCKUX BEIIMINH DJICK- 2l 4 4 20 n .
TPUYECKUMU CUTHAJIAMU
8 H3MmepeHus u U3MepuTeNbHas TEXHUKA MEXaHUUECKUX, T€OMET- 6 6 24 n 4
pUYECKHX BEJIMYMH, CBOWCTB M COCTaBa BELIECTB
9 HudopMarmoHHO-U3MEPUTETHHBIC CHCTEMBI 4 4 24 + +
Dopma ammecmayuu 2 1 C)
Bcezo uacoeé no oucuunnune 18 18 108




[Ipunoxenne b x pabodeit mporpamme

MUHHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHU A POCCUHCKON ®EJIEPAITN
®EJIEPAJIHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXIEHUE BBICILIEI'O OBPA3OBAHMS

«MOCKOBCKHMM NOJIMTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKMH MOJIUTEX)
DJIeKTPOCTANLCKMIA HHCTUTYT (puiiuan)

MoCKOBCKOT0 MOJIMTEXHMYECKOT0 YHUBEPCUTETA

Hamnpagnenue noaroroBku
27.03.04 YupasiieHue B TEXHMYECKUX CHCTEMAax

HampasnenHnocts (mpoduiin)
«HHdopManuOHHbIE TEXHOJIOTHH B YIIPABJICHUM))

dopma 00ydyeHHMsI: OYHAsI, OUHO-3a04YHAast

By npodeccnoHanbHON eATEIbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKAas

Kadenpa: «[IMull»

®OH,I OLIEHOYHBIX CPEJCTB
MO TUCHUTIINHE
«COBPEMEHHBIE TEXHUYECKHUE CPEJICTBA U3MEPEHMST»

Cocras: 1. ITaciopt poHIa OIIECHOYHBIX CPEACTB
2. Onucanue OUEHOYHBIX CPEJICTB:
TECT,
3amuTa JabopaTOpHBIX padoT,
BOITPOCHI HK3aMEHa.

CocraBuTe.Ib:

JIntBuHOB E.B.

DnekrpocTaiib, 2024



IHacnopr
(oH1a OLIEHOYHBIX CPEACTB MO JUCHHUILJINHE

«COBpeMeHHLIe TEXHHYCCKHUE CPEACTBA U3MEPECHUS»

Hanpasnenue noaroroBku
27.03.04 YupasjieHue B TEXHUYECKHUX CHCTEMAX

HampasnenHnocts (mpoduiin)
«ndopManuoOHHbIE TEXHOJIOTHH B YIIPABJICHUM))

YpoBeHb
OakajaBpuart

dopma 0OyueHus
OYHAs, 0YHO-3204HAS

Kox xonTpOonupyemon HanmenoBanue
KonTponupyemsble pasnensl (TEMBbI)
Ne n/mt KOMIIETEHIINHU (KU ee OLIEHOYHOT'O
JUCLIMIIIINHBI
4acTu) cpesncTBa
1 Bunel Texuuueckux usmepenuil. Cpencraa OIK-9
" m3mepenuit (CH). [TorpemHocTw.
2. |[KOMIIOHEHTHI U3MEPUTEIbHBIX CUCTEM OIIK-9
3mepeHnst U cpeicTBa U3MEPEHUN OIIK-9
3. |bu3HuUecKkux BEIMYUH dJIEKTPUUECKUMHU 3P, T
CUTHAJIAMU ’
M3mepennst 1 U3MepUTENIbHAs TEXHHUKA OIIK-9
4. |MeXaHMYECKHUX, TEOMETPUUYECKHUX BEIUYNH,
CBOWICTB M COCTaBa BEILIECTB.
5. [MHbopMannoHHO-U3MEPUTEIHHBIC CHCTEMBI. OIIK-9
ITpomMexyTouHas aTTecTanus OK3ameH
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IMOKA3ATEJb YPOBHSI C@OPMHUPOBAHHOCTH KOMIIETEHIIUIA

COBPEMEHHBIETEXHUYECKHUE CPEJACTBA UBMEPEHUSA

®I'OC BO 27.03.04 YnpaBJjieHue B TEXHUYECKUX CHCTEMAX

B nporiecce 0CBOGHHUS JaHHOM JTUCHUIUIMHBI CTYICHT (OPMHUPYET U IEMOHCTPUPYET CIASAYIONINE KOMIIETSHIHH

HOCTH;
OLIEHUBATh Pa3HblE BUJBI MOTPEIIHOCTEN U BEPOSATHOCTH MPAaBUIIBHO-
CTU U3MEPEHUH;

MIPUMEHATh WH(OPMAITMOHHBIE TEXHOJIOTHH ISl aBTOMAaTH3aIluN pac-
YETOB.

Bnapers:

METOJaMH PEIIEHIS] KOHKPETHBIX N3MEPHUTEIbHBIX 33124, BBIITOJHEHUS
METPOJIOTUYECKUX PACUYETOB IMPH 00pabOTKE pEe3yNbTaTOB H3MEpPH-
TEJIBHOIr0 3KcnepumMenta, nosepku TCU u np.;

metonamu Beioopa TCU mns maMepeHuil, aHanm3a HaydIHO-TEXHHYE-
CKOI1 TUTEepaTypbl, MOAETUPOBAHHS U3MEPUTEIBHBIX SKCIIEPUMEHTOB.
HaBBIKAMH OLICHKHU MPaBHIBHOCTH pabOTHI MPHOOPOB.

KOMIIETEHIINU I[lepeyeHb KOMIIOHEHTOB TexnoJsiorus ¢gop- dopma oue- Crenenn ypoBHeii
NHIEKC MHPOBaHUA HOYHOI'O CpeJ- | OCBOEHHUSI KOMIIeTeH-
OOPMYJIMPOBKA KOMITeTeHIU I CTBa 1107071
OIIK-9 Cnocoben BHe- | 3HATH: JIEKITHS, T, ba3oBblii ypoBeHb
JIpSATh M OCBaMBaTh HO- | OCHOBHBIE IIPaBHJIa TEXHUUECKUX U3MEPEHUH; CaMOCTOSITEIbHAS 3JIP, - BBITIOJIHEHBI BCE BUJIBI
BOE  TEXHOJOTHYECKOE | OCHOBHBIC IJEKTPUUYECKHE M HEIJEKTPUUIECKIE BEIMYMHBI U UX pa3HO- | pabora, C) yaeOHOH paboTsl,
o0opynoBaHue BUJTHOCTH; nabopatopHble  3a- MIPeyCMOTpPEHHBIE
MIPUHIUIIBI TOCTPOEHUSI ¥ OCHOBHBIE norpermHocti TCH. HATHUA y4eOHBIM TUIAHOM.
Ymers: IloBbIIeHHBIH  YypoO-
poQeCCUOHATLHO UCTIONB30BaTh TCH B MpOM3BOACTBEHHOM NEATEITH- BE€Hb

- CTYACHT OIIEpUpyeT
MIPUOOPETCHHBIMK 3Ha-
HUSIMU, YMEHUSIMH, Ha-
BBIKaMH, HpeIITJS[B.HSIe-
MBI K JaHHOH KOMIIe-
TEHLIUH, IPUMEHSET UX
B CI/ITyaHI/ISIX IIOBBI-
IIEHHOM CJIOKHOCTH.
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IlepeyeHb 01LIeHOYHBIX CPEICTB MO AUCHUILIMHE

«COBpeMeHHI)Ie TEXHUYICCKHUE CpEeACTBA U3MEPEHUST

BpeMsl 3K3aMEHALMOHHBIX CECCHUMU.

HaumenoBanue [IpencraBnenue oue-
Ne OLICHOYHOTO CPes- Kpatkas xapakTtepucTuka OEHOYHOTO HOYHOTO CPE/CTBA B
oC CTBA cpencTBa ®OC
Cuctema CTaHIAPTH3WPOBAHHBIX 3aJaHUM,
| Tect MO3BOJISOIAs aBTOMATU3UPOBATh MpoueAay-  DOHJ TECTOBBIX
’ (T) Py M3MEpEeHUs YpPOBHS 3HaHUN W YMEHHHU, 3a/1aHAN
00yJaromerocs.
OlleHKa CIIOCOOHOCTH CTYJIEHTa TPUMEHUTH)
JaBopatopHbie [10JyCHHbIE PAHEE SHAHUA [ HPOBEACHHA y 1aGOpaTOPHBIX
2. AQHaJIN3a, OMbITA, SKCIIEPUMEHTA U BBITIOJTHE
pab6otsr (JIP) paboTax
HUsI TIOCJEAYIONIMX PAacueToB, a TaK¥Ke CO-
CTaBJICHUS BHIBOJIOB, M X 3aIIUTA.
MToroBast opma oLeHKH 3HaHUU. B BbIC-
3. DK3ameH MUX Y4eOHBIX 3aBEJACHHIX MPOBOAATCS BO| Bompockl Kk dK3ameHy
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KoHTposibHbIEe BOPOCHI U 32IaHUSA VISl IPOBEACHUS NPOMEKYTOYHOMH aTTecTalun
(3K3aMeH)
¢popmupoBanne komnerenuuii OINK-9

TekcT Bompoca

Knaccudukaius n3MepuTenbHbIX yCTPORCTB 1o ['ocy1apcTBEHHOM crcTeMe MPOMBIIIICHHBIX PHU-
6opos (I'CII)

[lepeuncanTh BUIBI B TapaMeTphl YHU(DUIIMPOBAaHHBIX aHanoroBbix curHanos ['CII.

[lepeyrcanTh METPOJIOTHUECKUE XaAPAKTEPUCTHUKU M CTPYKTYPHBIC CXEMbI H3MEPHUTEIBHBIX CUCTEM
o I'CII.

KHaCCI/I(I)I/IKaLII/II/I 1 MCTOAbI HBMGpGHHﬁ.

B 4eMm pasznuuue: Mexy MEpOH U 3TaOHOM, HAOJIIOACHUAMU U U3MEPEHUAMU, MEXKy METPOJIOTU-
YECKUMH XapaKTEPUCTUKAMU U HOPMUPYEMBIMU METPOJIOIMUECKUMHU, YyBCTBUTEIBHOCTBIO U TIOPO-
T'OM 4YBCTBHUTEIBHOCTH, IMANA30HOM M3MEPEHUN U TMana30HOM OKa3aHUM.

CpaBHI/ITB 110 TOYHOCTHU U3BCCTHBIC MCTOAbI HBMGpGHHfI.

Kiaccudukanms cpecTB M3MEPEHHI M MOrpenHocTel cpenctB m3mepenuit (CH).

Ha npumepe onpenenTs NOrpelHOCTh H3MEPEHMSL.

YKazaTh CrocOObI HCKIIOUEHHUS CHCTEMATHUECKUX HOFpCMHOCTCﬁ.

Kak paccunTbIBaloTCsl cUCTeMaTHYEeCKasl U CIy4dailHask MOTPEIIHOCTH ?

Hepe‘-H/ICJII/ITB MCTOABI HOBBIMCHUA TOYHOCTHU HBMGDCHHﬁ.

KakoBbI npaBuia CyMMHUPOBAHUS TOTPEIIHOCTEM ?

*13

Ha npumepe onpenenuts LieHy JeneHus npubdopa, kaacc rounoctu CU.

14

[Tepeuncnuth MeTposoruueckue xapakrepuctuku CH.

15

CpaBHI/ITI) 110 TOYHOCTH U 3allIMIICHHOCTHU 3JICKTPOMCXAHUYCCKUEC HpI/I60pI)I PA3JIMYHBIX CUCTCM.

*16

Kak pacmmputs npenenst usmepenuit mpudopos. LllyHTer. U3mMepuTenbHbie TpaHCPOPMATOPHI.
CxeMbl BKIIIOYEHHS.

17

Kak ocymiecTBisieTcst TeMiiepaTypHast 1 4aCTOTHast KOPPEKIUs Y IpUOOPOB BRITPSIMUTEIBHOM CH-
CTEMBI?

18

[TepeuncnuTh OCHOBHBIC (PYHKIIMOHAIBHBIC Y3IIbI AaHATOTOBBIX U MIU(POBBIX U3MEPUTEIILHBIX MIPH-
6opos (LINII).

19

Kak u3zmensitorcs xapakrepuctuku LI npu npumMeHeHNH B HUX MUKPOIIPOLIECCOPOB?

20

Bunbl KOMIICHCATOPOB IMOCTOAHHOI'O M IICPEMCHHOI'O TOKA.

21

Onucath OTANYUTEIILHBIE IMPU3HAKK MOCTOB IECPEMCHHOI'O M TIOCTOAHHOI'O TOKA.

22

YTO JICKUT B OCHOBE BBI60pa MCTOJad U3MCPCHHA COHpOTHBHeHHﬁ?

23

HasBatb 065acTi HCTIONB30BaHMS: METO/Ia aMIIEpMETpa U BOJIbTMETPA; MOCTOBOTO METO/1a; AJIEK-
TPOHHOTO JIOTOMETPA; IIM(PPOBLIX OMMETPOB.

24

Hepeqncnmb JOCTOMHCTBA JJICKTPHUUCCKHUX METOJ0B U3MCPCHUSA HEOJICKTPUICCKUX BCIUMYMH.

25

[lepeuncnuTh OCHOBHBIE XapaKTEPUCTUKU U3MEPUTENBHBIX ITpeoOpa3oBarenel (Ha mpumepe).

26

N300pa3uth CTpyKTypHBIE CXEMBI IPHOOPOB MPSIMOTO MIpeodpazoBanus, mpudopa ¢ nuddepeHm-
aJIbHBIM TIpeoOpa3oBaTesieM, ¢ KOMIIEHCAIIHOHHBIM IPeo0pazoBaTeieM U C YaCTUYHON KOMITEHCa-
IIMEN MOTPEIIHOCTEN.

27

KakoBbl nuHaMuYecKue CBOMCTBA MpeoOpa3zoBarTeseii?

28

Krnaccudukanus n3MepuTelbHbIX TPE0Opa30BaTENICH.

**29

KaxkoBbI ycTpoiicTBa, CXeMbl, TOTPENTHOCTH U TPUMEHEHUE TTapaMeTpUIeCKuX npeodpazoBareneii?
(12 BBIOOD)

**30

KakoBbI ycTpOHCTBa, CXeMbI BKIIFOUCHUS, TIOTPEITHOCTH M TPUMEHEHHE TeHEPAaTOPHBIX MPeodpa3o-
Barenen?
(Ha BBIOOD)

**31

KakoBbl ycTpoiicTBa, CXeMbI BKIFOUCHHS, TOTPEIIHOCTH, CTATHYECKNE XapAaKTEPUCTUKH H TIPH-
MEHEHHE TTHEBMATUYCCKOM, DIIEKTPUIECKOH, MU PepeHITNaTLHO-TPAaHCPOPMATOPHON U CEITbCHUH-
HOW mepeauu u3MepuTeabHol nHpopMaiuu? (Ha BEIOOD)

32

Kakosa posns UM C B cucteMax aBTOMaTHUECKOTO KOHTPOJISI, YIIPABICHUs, AUATHOCTHKH, PacIIo-
3HaBanus 00pazoB ACYTII u ACYII?

33

OO0bsicHUTH 0000IIEHHYIO CTPYKTYPHO-bYHKIIMOHANBHYIO cxemy MUC.
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34 |Knaccudukauus u ocHoBHbIe XxapakTepuctuku MUC.

*#35| Xapakrepuctuku Texuuyeckux cpeacts UMC: ctpykrypHblie cXeMbl, 0COOEHHOCTH ITOCTPOSHHS,
npumenenne — MC napaniensHoOro JeicTBHS, MyJIbTHILTHIMPOBAHHbBIE, CKAHUPYIOIINE, MHOTOTO-
YeyHble 1 MHOTOMEpHBIE.

36 |IlepedncIuTh OCHOBHBIC 3JIEMEHTHI MUKPOIIPOIIECCOPOB B npudopax: Taitmepsl, LIITY, O3V u
[13Y, ALII, ITATI, ycTpoiicTBa 0OTOOpasKEeHHUS U T.1I.

37 Hepe‘H/ICHI/ITB OCHOBHBIC DJICMCHTBI U (I)YHKHI/IOH&HBHLIC CBA3H CUCTCMbI c6opa JaHHBIX.

*#38|[1osicHUTB CTPYKTYpHBIE cXeMbl: cTanaapTHoro uHTepdeiica IEEE-488, RS-232, RS-449; unrep-
¢etica «O0mIas mmHa» (Ha BHIOOD).

**39 |I10SICHUTB CTPYKTYPHBIC CXEMBI: CHCTEMBI aBTOMATHIECKOTO0 KOHTPOJIS, CHCTEMBI TEXHHYECKOM
JUArHOCTUKHU M CUCTEMbI pacrio3HaBaHus 00pa3oB (Ha BEIOOD).

[Ipumeuanue: 1) npu NOArOTOBKE OTBETOB HAa BOIPOCHI, IOMEUEHHBIE 3BE3/I0UKOH (*), HCTIONB3YIOTCS
TEXHUYECKUE JaHHble n3meperuid u CU.
2) mpu MOArOTOBKE OTBETOB Ha BOMPOCHI, IOMEUYEHHBIE 3BE3/104KOH (**), ncrnomp3yrorcs
(dyHKIMOHAIbHBIE U TeXHOJornyeckue cxembl CU B meyaTHOM BUJIE.

Texkymuii KOHTPOJIb
IIpumepHbIe TecTOBBIE 3aJaHUS
¢dopmuposBanune komnerenuuii OI1K-9

1. ITpubop 11 u3MepeHus BelecTBa Ha3blBaeTcs ... 7

A. pacxoJOMETPOM.

b. pacxonomepom.

B. cuérunkom konuuecTsa.

I'. maTerparopom pacxona.

2. MaHoMmeTp — 3TO npubop A UBMEPEHHUS ...

A. mostHOTO (20COJTFOTHOTO) JaBJICHUSI.

b. maBneHust okpysKaromiel BO3AyITHOW aTMOChepBI.

B. Bakyyma.

I'. n30BITOYHOTO AaBIICHUS.

3. J11st u3MepeHns: HeOObIINX JaBIE€HUM MPUMEHSIOT MAaHOMETPHI ...

A. Ipy>XUHHBIE ¢ TPyO4aTOil MPY>KUHOM.

b. memOpanHbI€.

B. cunbdonHbIe.

I'. )KugKOCTHEIE.

4. IlorpemHocTbio U3MEPEHUS HA3bIBAIOT ...

A. ommOKy B perucTpaluu pe3ynbTaTa H3MEpeHusl.

b. okpyrinenue 3HaueHus [MOKa3aHUs CPEJICTBA U3MEPEHMUS.

B. pazHOCTh MeXy NOKa3aHUAMHU NPUOOPA U UCTUHHBIM 3HAaYEHUEM M3MEPSAEMON BEIIMUMHBI.
I'. pasHOCTH MEX 1y MOKa3aHHEM NPUOOpPa U AEHCTBUTEIbHBIM 3HAYEHUEM U3MEPSIEMOI BEITUUUHBI.
5. J11st u3MepeHust abCOMOTHOTO AABJICHUS IPUMEHSIIOT ...

A. 6apoMeTpsl.

b. manometpsl.

B. 6apomerp 1 maHoMeTp. [TokazaHusI KOTOPBIX CYMMHPYIOT.

I'. npuGopkI MOTHOTO AABIEHHUS.

6. I u3MepeHust Macchl MaTepHralia Ha JIEHTe TPaHCIOPTEPA UCTIOIb3YIOT YCTPOHCTBO.
A. nudpmanomerp.

b. TaxoreHepaTopHBIN JATUHUK.

B. moTHOMEp CBIITyYNX MAaTEPHAIIOB.

I'. MarHuTOAHMU30TPOITHBIN TATYHUK.

7. PaccTosiHME MEXy IBYyMSI COCEJHUMM IUITPUXAMH ILKAJIbl, HA3bIBAETCS:
A. IOTPEnIHOCTh

b. npenen n3mepenus mno mkaie

B. unTepBan neneHus mKasbl
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I'. mpenen usmepenus npudopa

8. Pa3HOCTb MeXIy pe3ybTaTOM U3MEPEHMSI U JEHCTBUTEIbHBIM 3HAUEHUEM U3MEPSIEMOM BEIMUUHBL,
Ha3bIBaETCS:

A. rpy6ast HOrperHocTb

b. morpemunocTs n3MepeHus

B. ciydaliHas orpemHocTb

I'. cucremaruyeckasi HOrpelIHOCTh

9. Ilo Ha3HAYEHUIO BCE U3MEPUTENbHbIE TPUOOPHI U HUHCTPYMEHTBI JICJIATCS Ha TPYIIIBL:
A. yHUBepCaJIbHbIE, ClIEUAIbHbBIE

b. xanu6ps1, Mepsl

B. mrpuxoBble, MexaHUYECKHE

I'. mTaHr€eHMHCTPYMEHTBI, MUKPOMETPBI

10. Iy npakTHYECKUX U3MEPEHUM PUMEHSIFOTCS:

a) paboune cpeaCcTBa U3MEPEHUs

0) 00pa3IoBBIC CPEACTBA UBMEPEHUS

B) KOHTPOJIbHBIE CPEACTBA U3MEPEHUS

I') IPOBEPOYHBIE CPEJICTBA U3MEPEHMUS

Kpurepun ouenku:

OTIM4YHO - 0T 90% 110 100% mpaBUIIBHBIX OTBETOB;

xopotio - oT 75% 1o 90% npaBUIBHBIX OTBETOB;
YZIOBJIETBOPUTEIBLHO - 0T 50% 10 75% NpaBUIIbHBIX OTBETOB;
HEYJIOBJIETBOPUTEILHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

3aganus 1715 3a1UTHI J1a00paTOPHBIX padoT
¢popmupoBanmne komnerennui IK-9

3amanue 1.
1. [TogoOpaTh AJIEKTpOMEXaHUIECKUN aHAJIOTOBBIN IPHOOP M1 U3MEPEHUS:
I Bapuant II BapuanT
IMOCTOSTHHOT'O TOKa MEPEMEHHOTO HaNPSKCHUS
20 mA 300 B
C TOYHOCTEIO:
+0,1 mA +1B
2. Pacumputs mipeenibl u3MepeHus BHIOpaHHOTO Mpubopa J1o:
05A 1000 B

3. 3anucath pe3yabTaT U3MepeHus 1o 1) MyHKTY ¢ yueToM Ipeesa u3MepeHus mpudopa mo 1. 2)
4. OnpenenuTs NOTPEIIHOCTD U3MEPECHHUS.
3amanue 2.
1. OnpenienuTh MOTPEIIHOCTh TEPMOIJICKTPUUECKOTO Mpeodpa3oBaTelis, COCTOSIIETO U3 TEPMOIIAPHI C
pabouuM criaeMm:

I Bapuant II Bapuant
MeZb-KOIIEb JKEJIe30-KOIEIb
JUISL KPAaTKOBPEMEHHOTO U3MEPEHHUsI TEMIIEPATYPBI B IIPEEIIax:
350-500 °C 600-800 °C

2. CocTaBuUTh OJIOK-CXEMY U3MEPEHUS U ONPENEIUTh NEPEIATOUHYI0 (QYHKIUIO.
3ananue 3.

[TocTaHoBKa 3a7jauy IO BBIOJHEHUIO U3MEPEHUH B TaOOPAaTOPHBIX YCIOBUAX:

-COCTaBJICHHE CXEM U3MEPEHHUsI AKTUBHBIX, PEAKTUBHBIX, IIOJIHBIX COITPOTUBIICHUM, EMKOCTEM,
MHIYKTUBHOCTEH, MolHOCcTel U (a3 paznuunbivu CU;

-U3MEpEHNE BBIICYKa3aHHBIX MIapaMETPOB U 3aIUCh PE3yJIbTaTOB U3MEPEHNUN;

3aganue 4.

YcerHBI ompoc WO MOAOOPY JaT4YWKa JUIsl M3MEPEHHUS HEINCKTPUUECKOW BEIMYMHBI TI0
TpeOyeMol BEIXOJAHON TOYHOCTH.

CocraBnenue OJOK-CXeMbl HM3MEPEHHS, IOCTPOCHHUE TIODJIEMEHTHBIX XapaKTePUCTUK U
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OIpEeIETIEHUE TOTPEUTHOCTEMN.
3ananue 5.

Ycerabiit otuer 0 CU, MeToaax U3MEepeHHi, TEXHOIOTHYECKHUX, (PYHKIIMOHAIBHBIX U OJIOK-
CXeMax, MepelaTOuHbIX (QYHKIUAX, CTATHUECKUX XapaKTEepPUCTUKAX U 00J1acTell MpuMEHEeHUs pu
U3MEPEHUSX:

BapwnanTtsr:

-T€OMETPUUECKUX Pa3MEPOB;

-CKOPOCTH U TIOJIOXKEHHUS;

-JINHENHBIX U YTJIOBBIX MEPEMEIIECHUN;

-nedopManuii ¥ yCHIHiA;,

-JIaBJICHUS U YPOBHS;

-CBOMCTB M COCTaBa BEIIECTB.
3ananue 6.

Otuet no noadopy UHPOPMALMOHHO-U3MEPUTEIBHOM CUCTEMBI.

[TocTpouts 0600mIeHHYO CTPpYKTYpHYIO cxemy MUC st

BapuantNel — MHOrOoTOYE€YHONH CHCTEMBI AaBTOMATHYECKOI'O KOHTPOJISL € JABYMSACTaMHU
aHAJIOTOBBIMM U LIU(PPOBBIMH JaTUNKAMH.

BapuantNe2 — cuctembl pacrmo3HaBaHHs 00pa3zoB, eciau Tpebyercs ¢(uiabTpamus LOIyMOB,
HOpMaJIu3alys 10 FreOMETPUIECKUM pa3MepaM, MaclITabMpoBaHNUE U KOOPAMHATHBIE IPE0Opa30BaHMUS.

[Tpenycmotpers B Mmogenu MM C BBoa-BeIBOA MH(OpMAIK Yepe3 UHTEp(eichl Ha KOHTPOJIb U
yrpasiisitontyo 9BM.

Kpurepun ouenku J1abopaTtopHoii padoThbl

«5» (OTJIIMYHO): BBITIOJIHEHBI BCE 33aHUS JIaOOPaTOPHON PabOTHI, CTYAEHT YETKO U 6e3 OInOoK
OTBETWJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIO): BBHINOJHEHB BCE 3a/aHMsl J1abopaTopHOW pabOTHI; CTYJEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (yIIOBIETBOPHUTENBHO): BBHIIIOJIHEHBI BCE 3aJaHMs JaO0OpaTOpPHOI pabOThl C 3aMeUaHUsIMU;
CTY/I€HT OTBETHUJI Ha BCE KOHTPOJIbHBIE BONPOCHI € 3aMEUaHHSIMH.

«2» (HEyHOBJIETBOPUTENHHO): CTYACHT HE BBIMOJIHWI WJIM BBIIOJIHUI HEMPABUIBHO 33JaHUS
1a00paTOPHOI pabOTHI; CTYIEHT OTBETHJI HAa KOHTPOJIbHBIE BONPOCH! C OUIMOKaMHU WJIM HE OTBETUII Ha
KOHTPOJIbHBIE BOIIPOCHI.
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