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1 OOume mooKeHus

Pabouas nmporpaMma qUCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHS» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MuHucTepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepa-
ruu Ne 931 ot 19.09.2017, u ocHOBHOM nipodeccrnoHanbHOi 00pa30BaTeIbHON MTPOTrpaMMBbI 01~

TOTOBKU
mn mn
Pagnorexnuka'.

«ABHaIMOHHBIE

PaauOTCXHUYCCKUC

[IpakTuueckasi MOArOTOBKA peanu3yercss Ha OCHOBE:
- [Ipodeccuonanshsiii crannapt 40.035 «MHXXEHEP-KOHCTPYKTOP AHAJIOI'O-
BbIX CJIOXKHO®YHKINOHAJIBHBIX BJIOKOBy. O606mienHas TpynoBast GyHKIus: A.
Pa3paboTka NpUHIMIHATIBHBIX JEKTPHUECKUX CXEM OTJENIbHBIX aHAJIOTOBBIX OJIOKOB U BCETO

a"asorosoro C®-0ioxka.

CHUCTCMBI»

no Hampasinenuo 11.03.01

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 U3MEPEHUM.
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/KCHHUSI KOMIIeTeHIHIT

[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 — KomneTeHImu 1 MTHAMKATOPHI UX TOCTHKECHHS

KOI[ N HAUMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIKCHUA

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

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

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

UCCJICIOBaHHM, CUCTEMBI CTaHAap-
TU3AIWN U CePTUDUKATAN
OIIK-2.2 YmMeet BbIOUpATh CIIOCO-
OBl ¥ CpecTBa U3MEPEHUN U TIPO-
BOJIUTH SKCIIEPUMEHTAIBLHBIC UC-
CIlIeIOBaHHUS

OIIK-2.3 Bnageer criocobamu 00-
pabOTKU M MPEICTABIICHUS TTOTY-
YEHHBIX JAHHBIX U OLIEHKH I10-
TPEIIHOCTH PE3yJIbTaTOB U3MEpe-
HUM

3HaTh ¥ UCIOJIB30BATH COOTBET-
CTBYIOIIHME PECYPCHI, COBPEMEH-
HbIE ME-TOJUKH 1 000py10Ba-
HUE B 00JaCTH METPOJIOTH U
TEXHUYECKUX U3MEPEHUN
YMetb 00pabaTbIBaTh U Ipe-
CTaBIISITh TTOJTy9YEHHBIE JKCITe-
PUMEHTAJIbHBIE JaHHBIE IS 110~
JTydeHHsi 000CHOBAaHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUH U
TEXHUYECKUX U3MEPECHHUSX.
Brnanets coBpeMeHHBIMU MH-
(bopMaMOHHBIMH TEXHOJIOTUSI-
MU U [IPOrpaMMHBIM obecreue-
HUEM TIPH PEIICHUHN 3a/1a4 B 00-
JIACTU METPOJIOTUU U TeXHUYe-
CKHX U3MEPEHMUSIX.




3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Hucrumuimaa « MeTpoIorus U TeXHUYECKUE H3MEPEeHUs» n3ydaercs Ha 2 kypce(ax) B 3
cemectpe(ax).

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

Jlnst ocBOEHHUSI AMCIUIUIMHBI HEOOXOIMMbl 3HAHUS, YMEHHS, HAaBBIKU U (MJIM) OIBIT
MPaKTUYECKON NeATeIbHOCTH, CHOPMUPOBAHHBIE B IIPOLIECCEe U3YUEHHUS JUCIMUIUIUH / TPAKTHUK:
«CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYUCICHHIY; «DIEKTPOTEXHUUECKUE MaTepHalIbl U 3JI€MEHThI
AIIEKTPOHHON TEXHUKHNY, «IIEKTPOOE30NaCHOCTh U TEXHOIOTHS JIEKTPOMOHTAXKHBIX padbOT».

3HaHMsl, yMEHUSI U HABbIKU, CHOPMUPOBAHHBIE MTPU U3YYCHUH TUCHUILIUHBI «MeTpoio-
TUS ¥ TEXHUYECKHUE U3MEPEHUS», OyAyT BOCTPEOOBAHBI MPU U3YUECHUU TOCTICTYIONINX JUCIIHTI-
7uH: «OCHOBBI IPOMBIIIJICHHON aBTOMAaTUKU U POOOTOTEXHUKNY; «[Ipon3BoicTBEHHAs IPAKTH-
Ka TEXHOJIOTHYEeCKas (IIPOSKTHO-TEXHOJIOrHUeCKast) MpakTukay, «[Ipon3BoACTBEHHAs MPaKTHKa
(MpeaIuIIOMHAs TIPAKTHKA)».

Huctummmaa «MeTposiorusi U TEeXHUYECKHE H3MEPEHUS» YaCTUYHO PEan3yeTcsi B
dbopMe mpakTHUecKol moAroToBKHU. [IpakTHyeckas MOArOTOBKA OpraHU3yeTCs IMyTeM MpoBele-
HUS BBITOJIHCHUS TPAKTHYCCKHUX 3aHSATUH.

JucuunnuHa « MeTponorus U TEXHUYECKUEe U3MEPEHHS» B paMKaxX BOCIIUTATEIbHON pa-
00ThI HampaBicHa Ha (GopMHpOBaHHWE Y OOYYAIOIIUXCS YMEHHUS apryMEHTHPOBATh, CAMOCTOS-
TEJIbHO MBICITUTh, PA3BUBAET TBOPUYECTBO, TPO(PECCUOHATBHBIC YMEHHUS .

4 O0beM TMCHUNIHHBI (MOAYJIs1) B 3a4€THBIX €IMHHUIAX C YKA3AHHEM KOJIHYeCTBA
aKa/ieMUYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4aronmxcsi ¢
npenoaaBareieM (110 BUIAAM YUeOHBIX 3aHATHII) H HA CAMOCTOATEJILHYIO PadoTy
00y4Yar MU XCs

O61as Tpya0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisieT 3 3.e., 108 akax. gac.
Pacnipenenennie oo6beMa AMCUMITINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM IUCHUILIUHBI (MOYJIS) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKHUX 4aCoB

Oo6as TPYAOCMKOCTh JUCIMIITIMHBI 108
KonTakTHas aynuropHasi padora o0y4yaromuxcs ¢ npenojaasaresueM (1o 48
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

B ToMm uncne:

3aHSATHUSA JIEKIIMOHHOT0 TUNA (JIEKIIUHA U WUHBIE yUYeOHBIC 3aHATHS, TIPEIY-
CMaTPHUBAOIIKE TPEUMYIIECTBEHHYIO Tiepeaady yueOHoi nHpopMaIliu me- 32
JTarOrMYeCKUMU paOOTHUKAMM )

3aHSATHUS CEMUHAPCKOT0 TUIA (CEMUHAPHI, TPAKTUYECKHUE 3aHATHUSA, TTPaK- 16

TUKYMBI, 1a0opaToOpHbIe pabOoThl, KOJJIOKBHYMBI M MHbIE aHAJIOTHYHBIE 3a-
HATHS),
B TOM 4ucJie B pOpMe NPAKTUYECKON MOATOTTOBKH 4

CamocrosiTeibHAsA padoTa 00yyalomMXCcsl M KOHTAKTHas padoTa, BKIIO-
Yarolas rpyMnIoBble KOHCYJIbTAIlMH, HHIMBUAYAIbHYIO0 paboTy 00y4aro-

IIUXCSI C MPeToaBaTesIMU (B TOM YHCIIE HHANBUAYaTbHbBIE KOHCYJIbTAIINHN ); 60
B3aMIMOJICIICTBHE B AJIEKTPOHHOM MH()OPMAIIMOHHO-00pa30BaTeILHOM cpesie

4




Bcero akagemu-

O0beM TUCHUNIINHBI
YeCKUX 4aCO0B

BYy3a

[TpomexyTouHas aTTecTalnus 00y4aroImuxcs — 3a4eT ¢ OLEHKON -

5 Coaep:xaHue TUCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BU/IOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coiepKaHue JUCIUILTUHBI (MOTyJIs)

Buzpsl yaeOHON pabOThI, BKIIIOYAsk CaMO-
CTOSITENIbHYIO PabOTy 00ydaroUIMXCs U TPY-
JIOEMKOCTb (B Hacax)

KonraktHas padorta mpemnojaBa- CPC
HaumenoBanue pa3zenoB, TeM U COJEpKaHUE Ma- Test ¢ 00ydaroIuMuUcs
Tepuana Jlekiuu | Cemmuap- | JlaGopa-
CKHe TOpHbBIE
(mpaktu- | 3aHATHS
YecKHe
3aHSITHSL)
Paznen 1 OcHoBBI MeTpOJIOTHH
Tema 1.1 OcHoBHbIE NOHATUSA MeTposioruu. W3- 2
MepeHUs U (PU3NYEeCKHE BEITUYHHBI.
Tema 1.2 Mexnynapoanas cuctema (CH). Mepsi, 2
ATaJIOHBI, 00pa3lloBbIe H paboyue CpeCcTBa
Pacmmmpenue npenenoB uaMepeHus amrnepmeTpa u 3
BOJIETMETPA
N3ydeHne TeopeTHUeCKUX pa3/ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATHAM CEMHUHApPCKOTO THUIIA, 10
noArotoBka u opopmiienue PI'P
Pa3nes 2 MeToasl M cpeacTBa H3MEpeHUi
Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHHUN. 2
Tema 2.2 Buapl 1 MeTOIbI H3MEpPEHUS 2
N3mepeHne OMUYECKUX CONPOTUBIIEHUN U WH- 3

I[yKTHBHOCTCfI KOCBE€HHBIM METOJI0M

N3yyeHue TeoOpeTUYeCKUX pa3ieaoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHSM CEMUHAPCKOIO THUIIA, 10
noaroToBka u opopmienue PI'P

Paszpnen 3 Teopusi oeHKH KayecTBa U3MEPEHUH

Tema 3.1 Teopus norpeniHocTen. 4
Tema 3.2 CratucTruyeckre METOIbI M AITOPUTMBI
00pabOTKU Pe3yIbTaTOB MHOTOKpPATHBIX U3Mepe- 4
HU.

CrangaptHas o0paboTKa pe3ynbTaToB MHOTO-
KPaTHBIX U3MEpPEHUIt

I/I3yquHe TCOPCTUUCCKHUX PA3ACI0B JUCIUILIN-
HBI, IOJIFOTOBKA K 3aHITUSIM CEMHUHAPCKOTO THUIIA, 10
noaroToBka u ohopmiienue PI'P

Pa3nesn 4 IloBepka n ka1udpoBKa CpeacTB M3-
MepeHHs




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

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE Ma-

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Tepuana

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 4.1 Teopusi TOUHOCTH CPEJICTB UBMEPEHUN.

S

Tema 4.2 [ToBepka cpeicTB U3MEPEHUSI.

[ToBepka ogHO(DA3HOTO CYETUUKA ANEKTPUUECKOM
SHEPTUU WHIYKIIMOHHON CHCTEMBI

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

10

Paznea 5 Ilpukiaagnas MmeTpoJsorust

Tema 5.1 M3Mepenust 2J€KTpUUECKUX BEJIUYHUH.

Tema 5.2 DnexTpuueckue U3MEepeHHs HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko puirienTa MOIHOCTH TIPH pa3-
JIMYHBIX BUJIAX HArpy30K

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

10

Pa3znen 6 Merposioruyecknii KOHTPOJIb U HA/I-
30p

Tema 6.1 OCHOBHbBIE METOIbI U CXEMBI TIOBEPKHU

[ToBepka 37eKTpOU3MEPUTETBHBIX TOKAa3bIBAIO-
X TpuOOpoB™

4*

N3yyeHue TeopeTUYeCKUX pa3ieiaoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO THUIIA,
noJroToBka u opopmienue PI'P

10

UTOoIro
10 JUCHHUILIMHE

32

16

60

* peasinzyercs B opMe MPaKTUIECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOSITEIbHAsI PA60TAa 00YYAKIIUXCH MO TUCHUTLINHE

(Moxaysi0)

[Ipn mnaHUPOBAHMHM CaMOCTOSATENHHOU pPabOThl CTYINEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIICYIOIINM PacpeIeICHUEM YaCOB Ha CAaMOCTOSITEIbHYIO paboTy (Tabmuma 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMNnOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

M3y4yeHue TeopeTuyecKux pa3zesioB JUCHUTIINHBI 20
[ToaroToBKa K 3aHATHUSM CEMHHAPCKOTO THUIIA 20
[TonroroBka u oopmieHue PI'P 20

60

7 OueHo4HBbIE CpPeaCTBA I MPOBeeHHS TeKYIIero KOHTPOJIS U
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NPOMEKYTOYHOM aTTecTANMU 00y4ar0IMXCs M0 JUCHHILIHHE (MOLYII0)

q)OH[[ OLCHOYHBIX CPCIACTB JId IMPOBCACHHA TCKYUWICIO KOHTPOJIA YCIICBACMOCTU H
IPOMEXYTOYHO# arTecTanuu npeacrasieH B [Ipunoxennn 1.

IToHBIH KOMIIJIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCpUaJioB, HCO6XOI[I/IMBIX JJIA
OLICHMBaHMs PE3yJbTATOB OOYYCHHs IO IUCHUIUTUHE (MOJIYII0), MPAKTHKE XPAHUTCS Ha Ka-
benpe-pazpaboTunke B OyMa)KHOM M 3JIEKTPOHHOM BHJIE.

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

8.1 OcHoBHas JquTEpaTypa

1) JlabkoBckast P.SI. Merposnorus u 3jeKTpopagnou3smMeperust [DIeKTpoHHbIH pecypc] :
yuebHoe mocobue / P.Sl. JlabkoBckas. — DnekTpoH. TekcToBble ganHble. — CII0. : YHuBepcu-
rer WTMO, 2013. — 142 c¢. — 2227-8397. — Pexum  jgocryma:
http://www.iprbookshop.ru/67299.html, orpannuennsiii. — 3ari. ¢ sKpaHa.

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

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

8.1 Jlono/IHMTEIbHAS JIUTEPATypa
4) Kowmsarun P.B. M3mepeHus: mapaMeTpoB JJIEMEHTOB PaIUOTEXHHYCCKUX IIEHen
[DneKTpOHHBIN pecypc] : METOAMUYECKHE YKa3aHHUA K BBINOJHEHHMIO JIAOOPATOPHBIX paboOT MO

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

http://www.iprbookshop.ru/30973.html, orpannueHHsIil. — 3ari. ¢ 3kpaHa.
5) HInuranosuy A.H. CpaBHUTENbHBIH aHAIN3 M3MEPHUTEIBHBIX MMAPAMETPOB BOJIBT-
METpOoB [DJIEKTPOHHBIN pecypc] : MEeToIMYecKHe yKazaHus K J1abopaTopHOi paboTe mo Kypcy

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

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

6) Jlareimenko K.IT. Metposnorust u u3MepuTenbHas TEXHUKA HA 0a3e U3MEPHTEIbHBIX
npeoOpasosareneit OBEH [Dnextponsslii pecypc] : nabopatopusiii npaktukym / K.II. JlaTel-
MICHKO. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — CaparoB: By3oBckoe oOpa3oBanue, 2013. — 194
C. — 2227-8397. — Pexum nocrymna: http://www.iprbookshop.ru/20396.html,orpannueHnsrii. —
3ari. ¢ 3KkpaHa.

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

8.2 MeToanyecKue yKa3aHus A5 CTY/ICHTOB 110 OCBOCHUIO THCHMIIJIMHBI

1) TloBepka 3JIeKTPOU3MEPUTEIBHBIX TTOKA3BIBAIOIINX MPHOOPOB: METOIMYECKUE yKa3a-
HUS K JaboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlioOymkuna. — Komcomonbck-Ha-
Awmype: TOYBIIO «KHAT'TY», 2010. — 13 c.



2) TloBepka 0qHO(A3HOTO CYECTUHKA DIICKTPUICCKON IHEPTHH WHIYKIIMOHHOW CHCTEMBI:
METOJMYECKHE yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomornbck-na-Amype: TOYBIIO «KHAI'TY», 2010. — 13 c.

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

4) PacmmpeHue mpeeaoB U3MEPEHUsT aMIIepPMETPa M BOJIbTMETPA: METOJUYCCKUE 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 IMEMAX: METOIUUCCKHE YKa3aHUS K
naboparopHoit padore. /coct.: E.Il. BankoBa. — Komcomonbck-Ha-Amype: TOYBITIO «KHAT -
TVY», 2011. -6 c.

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

1) DnaexrponHo-6ubaHoTeuHas cuctema ZNANIUM.COM - http://www.znanium.com

2) DnektpoHHO-OMOIMOTeuHas ciuctema IPRbooks - http://www.iprbookshop.ru

8.4 IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHHUKANMOHHON ceTH «Un-
TepHeT», HeOOXOAMMBbIX /IJIsl 0CBOEHHSI THCIUIIIHHBI (MOTYJI51)

1) Mertponorus u TexHuueckue uamepenus https://ru.wikipedia.org

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

8.5 JIuneH31noHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecrevyeHue, uc-
MoJIb3yeMoe MPHU OCYIeCTBJIeHUH 00pPa30BaTeILHOIO NMpouecca

o AMCHMIIJIMHE

Tabnuua 5 — [lepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOT0 00eCeyeHHsI

Haunmenoanue [10 PexkBu3NTHI / yCIIOBUS MCTIOIB30BAHUS
Microsoft Imagine Premium JluuensnonssIit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3UA, YCJIOBUA UCIIOJIb30BAHUS 11O CCBUIKE!

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycao0BUsl

Opranmzanys 00pa3oBaTEeIbLHOTO MPOIIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
nucaHueM Y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (TpernogaBaHusi) — pycCKui. J[is Bcex BUIOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOMIMX JUCIHUIUIMH U TPOPECCHOHATBHBIX MOAY-
Jieil, OCBOEHHBIX B MPOIIECcCe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIif npoliecc MpH MpenoilaBaHui Kypca OCHOBBIBAETCS Ha UCIOJIb30BAaHUU Tpaju-
[{MOHHBIX, NTHHOBAIIMOHHBIX U WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHble TEXHOJOTUHU MPECTABIECHBI JEKUNUIMU U CEMHUHAPCKUMHU (TPAKTHUYECKH-
MH) 3aHATHSAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUAE LIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auaTuil. MHpopmanmoHHbie


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

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

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIekmOHHBII Kypc IpearnoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexiuu gekTop 0053aH NpeaynpeanTh CTYACHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN Kypc MOJDKEH J1aBaTh HaMOOJbIIME 00beM MH(OpManuu M 00ecreynBaTh
Oouiee TIIy0OKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUE MaTepraa.

9.3 3aHsiTHSI CEMMHAPCKOIO THIIA

CeMuHapckue 3aHATUSA MPEACTABISAIOT cO00H AeTaau3aluio JEKIIHOHHOTO TeOPEeTUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHOH (OpMOI1 IPOBENIEHUSI CEMUHAPOB SBJISIETCS 00CykaeHne Hanbosee mpodiiem-
HBIX U CJIOKHBIX BOIIPOCOB 10 OTAEJIBHBIM TEMaM, a Takke pa30op NMPUMEPOB U CUTYyaluil B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernogaBaTess BXOAT: OKa3aHHEe METOAMYECKON MOMOIIU
Y KOHCYJIbTUPOBAHHE CTYIECHTOB 110 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTUBHOCTh Ha CEMUHAPCKUX 3aHIATHUSIX OLEHUBAETCS MO CIEAYIOIIUM KPUTEPUSIM:

- OTBETHI Ha BOIPOCHI, IIPEAJIaracMble MPENogaBaTeseM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE TIPOCKTHBIX M MHBIX 3aJJaHUN;

* aCCUCTHUPOBAHUE MPEMNOIaBATEIIO B IPOBEICHUN 3aHATUH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKM Ha UICTOYHUKH.

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

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

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yyalOUUXCcsl MO JUCHUILINHE (MOYJIIO)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAECHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpernoja-
BaTelsl, XapaKTePU3YIOIMICS NpPeAMETHOW HaIpaBIeHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIIEM H
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Ilenu camocTosITETLHOM pabOTHI:

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

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpPOBaHNE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JIUTEPATYPY;

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

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHHUIO M CAMOPEATN3aliH;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHonorust opraHu3any CaMOCTOSTENIbHONW pabOThI CTYJJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.



KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJKHBI HOAXOAUTh K CaMOCTOSITENIbHOM padOTe Kak K HauBa)KHEUIIEMY
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHMs Tpodec-
CHUOHAJILHOM JIUTEPaTypPHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpy w3yyeHHH AMCHUIUIMHBI OOYYArOIIMMCS IEJIeCO00pPa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenne y4yeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCh CUCTEMATHUYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4eOHUKY WIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHJIYETCsI 110 MaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTPE/ICICHHUS, TIOHSITUS pa3zie-
na.

3. Oco6oe BHMMAaHUE ClIeAYET YAEIUTh BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
AM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIIbHYIO pa60Ty.

4. Best TemaTrka BOIPOCOB, N3YYaEeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCS Ha JICKIUAX MPETio-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OYEpE/lb BHOBb M3/IaHHBIE B EPUOANUECKOMN
HAYYHO JuTeparype) uis 0ojee AeTaIbHOTrO MOHUMaHHs BOIIPOCOB, 03BYYCHHBIX Ha JICKIINH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00yUaromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JJAHHOU TEME JIUTEPATYPHI;

* UIBYYUTb PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, AHHOTAIUN 1 KOHCIICKTHI
Han0oJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKHU MaTepuaibl (POH/Ia OLIEHOYHBIX CPEJICTB.

MeTtoauyeckue ykazaHusi P padoTe HA/l KOHCIIEKTOM JICKIIUH

B xoze nexunoHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCIEKTHPOBAHME Yy4eOHOro mare-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WM VHBIX SIBJICHUM U MPOLECCOB, HAYYHBIE BBIBOJIbI U MPAKTHYECKUE PEKOMEH/IALNH, MTOJIOKH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOYMX KOHCMEKTax IO,
Ha KOTOPBIX J€1aTh IOMETKH U3 PEKOMEHJOBAaHHOW JINTEPATYypPBI, JOMOIHSIOINE MaTeprail Ipo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX IOJIOKEHHMH. 3a/1aBaTh MPENOAABATENI0 YTOUHSIONNE BOIPOCHI C IIEIbI0 YICHEHUS 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 uTeparypbl. Heo6XoaumMo MOMHUTB, YTO
Ha JIGKIIMKM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHal, a TOJbKO ero yacTb. OcTalbHas ero
YacTh BOCIIOJIHAETCS B IIPOLIECCE CaMOCTOATENBHOM paboThl. B ¢BA3M ¢ 3TM paboTa ¢ peKoMeH-
JTIOBaHHOW JUTEpaTypoil oOs3aTensHa. Ocoboe BHUMaHUE MPU 3TOM HEOOXOAUMO OOpaTHTh Ha
CoJiep’)KaHWEe OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSICHEHHE SBIIEHUN U (DAKTOB, YsSCHEHUE
MIPAKTUYECKOr0 MPUIIOKEHHUS PACCMATPUBAEMBIX TEOPETHUYECKUX BOIPOCOB. B mpouecce ston
paboThl HEOOXOAMMO CTPEMHTHCSI MOHITh U 3allOMHUTH OCHOBHBIE IOJIOKEHHUS paccMaTpuBae-
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-rpauIecKoil padOoThl BBIIOIHSIETCS IO YCTaHOBIEHHBIM
TEMaM C UCIOJb30BAaHUEM NPAKTHUECKUX MaTepuaioB. K kaxaol TemMe pacueTHO-rpaduvecKoil
paboThl pEKOMEHyeTCsl IPUMEPHBIN NIEPEeUYeHb Y3JI0BBIX BOIIPOCOB, CIIMCOK HEOOXOAMMOI JInTe-
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parypsl. M3narast BOmpocsl TeMbI, CIeyeT CTPOro MpuepKUBaThCs miaHa. Pabota He AODKHA
MIPEACTABISITh MEepecKa3 OTACIBHBIX IJ1aB y4eOHHMKA win ydyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI Mo CymeCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTH CBOU IIPCI-
noxenus. OOIIMe MOJIOKEHHSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TTpHMe-
pamu. Vznaraemelii Mmatepuan mpu HEOOXOAMMOCTH CIEIyeT MPOMILIIOCTPUPOBATh TaOJIUIIAMH,
cXeMaMH, JruarpaMMaMH U T.1I.

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

10.1 YueOHo-1200paTopHOEe 000pyI0BaAHHUE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPUH

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

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIIUMU I NIPEeACTaBiIeHHs yueOHON nH(popManuu OOJbIION aynuTo-
pun (HaOGOpPBI JIEMOHCTPAIMOHHOTO 000pyIOBaHUs (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist nabopaTopHBIX 3aHATHIT HcTonb3yeTcs ayautopust Ne 302/3 | ocHamieHHast 000pyI0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrositeibHas padora.

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

- yntanbHbii 321 HTb KHAT'Y.

- KOMIIbIOTEepHBIC Kiacchl (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 OOyYaroIIMMHUCH, 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 U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJJUMOCTH OCYIIECTBIISIETCS JOTOJHUTENbHAS MOJepKKa MpenoJaBaHus ThbIOTOPaMH, MCHXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMH, POIIEIIIMMH TIOATOTOBKY aCCUCTEHTAMH.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku 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 TIOMOIIM B YCTAaHOBJICHUU IMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/EH-
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: ayJquaJbHOW, BU3YaJIbHOM, C HCIOJIb30BAHUEM CHELMATIbHBIX TEXHHUUYECKUX
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 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & 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 (U151 JIUL] C HAPYILIEHUSAMH CIIyXa, pe4H, 3peHuUs);

* 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-
JIEHUsl OTBETOB Ha 3a/1aHUs, @ UMEHHO:

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

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

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHHUS, OMTOPHO-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

MeTpOJIOFI/Iﬂ H TEXHUIECCKHUEC U3MEPCHUA

i HammpaBnenne noaroToBku 1 11.03.01 "Paouomexnuxa" 5
' HanpaBiaeHHOCTD (pOQHIIB) 1 Asuayuonnvie paduomexHuueckue Cucmembl E
. 00pasoBaTENbHOM MPOTPAMMEL _ | ] i

KBanudukanus BelTyCKHUKA | bakanasp 5

I'ox Hayasa MOATOTOBKHU 2020 |
e
i dopma 0OydeHus " OYHaA
. TexHosorus o0yueHus | MpaouyuoHHas '

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

! 3auem ¢ oyenxou ! Kadgheopa M - Dnexmpomexanuxa !

_____________________________________________________________________________________________________________________________

> B 1aHHOM MPHJIOKEHUH TIPEICTABICHbI TUIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCe BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX paboT u JIp.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIIAHHPYEMBIX Pe3y/IbTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccnoHaabHbIE

OIIK-2 Cnocoben

CaMOCTOATCIIBHO IPO-
BOJUTD SKCIICPHUMCH-

TaJbHbIE
MCCJICJIOBAHUS U UC-
[10JIb30BATh OCHOB-
HBIE TIPHEMBI 00pa-

OOTKH M TIpeJICTaBIIe-

HUS TOJTYUCHHBIX
JaHHBIX

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

MCCJICI0BAHMM, CHCTEMBI CTaHap-
TU3AIHU U CePTUPUKALUN
OIIK-2.2 YmeeT BbIOUpaTh CIIOCO-
OBI ¥ Cpe/ICTBAa U3MEPEHUH U TPO-
BOJIUTH DKCIIEPUMEHTAIbHBIC HC-
CIIeIOBaHUS

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

3HaTh U UCIOJIb30BATh COOTBET-
CTBYIOIIIME PECYPCHI, COBPEMEH-
HbIE ME-TOJUKH U 000py10Ba-
HUE B 00JIaCTU METPOJIOTH U
TEXHUYECKUX U3MEPEHUU
YMeTb 00pabaThIBaTh U IMPE/I-
CTaBIISITh MOJTy4YEHHBIE dKCITe-
pUMEHTAaIbHbIE JaHHBIE AJIS TO-
JTy4eHUs 000CHOBAHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUU U
TEXHUYECKHUX U3MEPCHHSIX.
Brnaznets coBpeMEHHBIMH HH-
(hopMaIMOHHBIMU TEXHOJIOTHSI-
MU U IPOTPaMMHBIM o0ecreye-
HUEM IpU PELIeHUH 331a4 B 00-
JIACTH METPOJIOTUH U TeXHHYe-
CKHX U3MEPCHHUSIX.

Tabnuma 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pa3aeJbl (TeMbl) KOMIIeTeHI[UsA OLIEHOYHOI 0 IMoka3aTeu oeHKHU
AUCHUILINHBI cpeAcTBa

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

Paznensr 1,2,3,4,5 OIIK-2 Pacuerno- [TosmHOTa M IPaBUIBHOCTH
rpaduueckas BBHITIOJIHEHHUS 3aJaHUs
pabota

Paznensr 1 — 6 OIIK-2 Bormpocs! k 5k3a- | [lotHOTa ¥ apryMeHTHPO-
MEHY BAHHOCTb OTBETOB

2 Mertoanueckne MaTepHAaJibl, ONpe/Ie/IAoNMe NPoLeaypPhl OlleHUBAHUS 3HAHWIA,
YMeHHIi, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepPU3YIoLe NMpolece
(¢GopMupoBaHus KOMIIETEHIM A

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

TUIMHBI (Tabnuua 3).
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Tabmuua 3 — TexHonornyeckas Kapra

HaumenoBa-
e Cpoku lxana Kputepun
OL[€HOYHOT0 BRINOIT- | OLICHHBA- OlLleHUBAHUS
cpencTsa HEHMA HHUSA
3 cemectp
Ilpomescymounan ammecmayus ¢ popme 3auema c OYeHKOU
JIaboparopnast | B Teuenue | 5 0aUIOB | 5 Ga/uIoB — CTYAEHT HOKa3al OTJIMYHBIE HABBIKH
pabora | cemeCTpa IIPUMEHEHHUS MOJTy4EHHBIX 3HAHUM U YMEHUN IIPU
Jlabopatopuas | B TedyeHue | 5 Oaiios peleHnr TPOo(ecCHOHANBHBIX 3a1ad B paMKax
pabota 2 cemectpa YCBOEHHOTO yu4eOHOTO MaTepHana.
JlaGopaTopnast | B TeueHue | S OamioB 4 Gamma — CTYJICHT MOKa3all XOPOUIME HABBIKH
pabora 3 cemecTpa o .
JTaGopatopHas | B Teucie | 5 Gaiios IPUMEHEHHUS [OTyYCHHbIX 3HAHUN U YMEHHH 11pU
paborta 4 cemectpa perernn MpodecCHOHATBHBIX 3a/1ad B paMKax
JTaGopatopHas | B TeueHue | b Gawios | YCBOCHHOIO y4eGHOrO Matepuaia,
pa6ota 5 cemMecTpa 3 Gasuta — CTY/IEHT TOKa3all yOBJICTBOPUTEIILHOE
JlaGopaTopHast | B TedeHue | 5 OamioB BJIaJICHHE€ HAaBBLIKAMHM NPUMEHEHUS ITOIYYEHHBIX
pabota 6 cemecTpa 3HAaHUM U yYMEHU NpU pelieHud mnpodeccro-
HAIBHBIX 33[a4 B paMKaxX YCBOEHHOIO y4eOHOro
Mmarepuaa.
2 Gaiia — CTyIEHT NPOJAEMOHCTPUPOBAIT HEJIOCTa-
TOUHBII YPOBEHb BIIAJICHHsI YMEHUSIMH 1 HaBBIKa-
MU TIpU PelIeHnH Npo(eCCHOHATBHBIX 3a/1ad B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.
Pacuerno- 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 — CTy/IEHT MoKa3ajl XOpOIINE HaBbIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
peleHry Mpo(eCcCHOHATBHBIX 3a7a4 B paMKax
YCBOEHHOT'0 y4eOHOro MaTtepuara.
10 OammoB — CTyAeHT TIOKa3al YJIOBIe-
TBOPHTENHLHOE BIIAJICHUE HABBIKAMU TIPHMEHEHHS
HOJMYYEHHBbIX 3HAaHWM M YMEHUH IpU pPelIeHUH
Mpo(eCCHOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.
(0 6ayuIoB — CTYJIEHT MPOAEMOHCTPUPOBAT HEJIOC-
TAaTOYHBIA YPOBEHb BJIAJICHHs] YMEHUSIMH U HaBbI-
KaMH TIpU pelieHrr podeCCHOHATIBHBIX 33/1ad B
pamMKax YCBOGHHOT'O y4eOHOIr'0 MaTepuaa.
UTOI'O: 50 6ass10B -
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:
0 — 64 % oT MakcUMaJdbHO BO3MOXXHOM CyMMBI 0ajlIOB — «HEYAOBJIETBOPUTEIHHO

(HEeZOCTaTOYHBIH YPOBEHB JIsl IPOMEXYTOUHOU aTTECTAIIMU TI0 JUCITUTUINHE);

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

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

85 — 100 % oT MakcCMMaJIbHO BO3MOXHOH CyMMBI OaJJIOB — «OTIHYHO» (BBICOKHIA, MaKCHMAaITb-
HBI YpOBEHB)

3 TumnoBble KOHTPOJIbHBIC 3aJaHUA HJIHX HHBI¢ MaTepHaJIbI, HGOﬁXOI{I/IMLIe IJIA
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OLICHKH 3HAHWi, YMEeHM, HABBIKOB H (WJIM) ONbITA 1eSITeIbHOCTH, XapaKTepH-
3yronuue npouecc (GopMHUpoOBaHUS KOMIIETEHIIUI B X0/1e OCBOEHHS 00pa30Ba-
TeJIbHOI MPOrpamMMbl

3.1 3apanus AJs TeKylIero KOHTPOJIs yCIeBaeMOCTH
JlabGoparopHblie padoThI

Jlabopamopnas paboma 1. Pacuwupenue npeoenos usmepenus amnepmempa u 801bmmempa

Kakoii Bug uMeet cxema BKJIKOUYEHUS] HAPY>KHBIX ITYHTOB?

Ornpenenure CONPOTUBIIEHUE IIYHTA JIJIi U3MEPUTEILHOIO MEXaHU3Ma ¢ TOKOM IOJTHOTO
oTkJIoOHEeHHs 5 MA 1 Rum = 3 Owm, eciii Hy>)KHO U3MepuTh TOK 150A.

Kakum 10/KHO OBITH COMPOTUBIICHHE IIYHTA K MIJUTHAMIIEP-METPY, PACCUNTAHHOMY Ha
75 MB, ¢ TOKOM MOJHOTO OTKJIOHEHUA 7,5 MA 11 u3mMepenus Toka 7,5A?

Kakoii Tok MOXHO n3MepuTh npudopom, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIY €ro BKJIKOYUTH C LIYHTOM, conpoTuBieHre koroporo Rur = 0,01 Om?

Kakue BcmomoraTesbHbI€ 371€MEHTBI IPUMEHSIIOTCS JIJIs1 U3MEHEHUS TIPEICIIOB U3MEPECHHUS
MarHUTORJIEKTPUYECKUX BOJIBTMETPOB?

Kaxkoro nopsiika 10JKHO OBITH COMPOTUBIIEHHE JOOABOYHOTO PE3UCTOpPA K M3MEPUTEIb-
HoMy MexaHu3My ¢ Ro = 1 Om u nagenuem Hanpsixenus Ha pamke Uo = 10 MB, 11t nonyuenus
BosibT™MeTpa ¢ Un = 10 B?

Jlo kKakoro 3Ha4YeHHs HaIpsHKeHUS OYyIeT paciidpeH Ipeaen U3MEpeHHUs BOJIbTMETpa C
conpotusiieHueM pamku Ro = 1 Om u nagenunem Hanpsokenust Ha Heil Uo = 10 MB nipu Bkitoue-
HUU n00aBoyHOTrO pe3uctopa Rx= 100000 Om?

Jlabopamopnas paboma 2. H3mepenue omMuieckux conpomueieHuii u UHOYKmugHocmeu KoceeH-
HbIM Memooom

YT0 NOHMMAIOT ITOJI U3MEPEHUEM COIIPOTUBIICHUS?

[ToueMy npu onpezneneHun CONMPOTUBIECHUS IO METOJly aMIIEpMETpa U BOJIBTMETpA cie-
JyeT MPUMEHATh Pa3INYHbIe CXEMbl BKIIOUEHUS U3MEPUTENBHBIX TPHOOPOB?

Kakue conpoTuBiieHus: pu ONpeesIeHNH 110 METOLy BOJIbTMETPA U aMIepMeTpa IpUHS-
TO CUUTATh «OOJIBIIMMUY» U KaKUE «MaJIbIMU»?

B yem cyTh KOCBEHHOT0 METO/1a U3MEPEHUS?

3aBUCHT JIM CXEMa BKJIIOUEHUS aMIIEPMETPA, BOJIBTMETPA, BATTMETPA OT 3HAYCHMSI HEU3-
BECTHOT'O COMPOTHUBIICHUS KATYIIKH UHYKTUBHOCTH?

Omnpenenute cyMMapHOE CONPOTUBIICHUE JBYX IMOCIEIOBATEIbHO COEIUHEHHBIX 00pa3-
LIOBBIX KaTylIek cornportusienus npu: a) R = (10 + 0,05); 6) R = (1£ 0,02) Om.

KaxoBa oTHOCHTENBHAS NOTPEIIHOCTD U3MEPEHUS HANIPSHDKEHUS IEPEMEHHOTO TOKA DJIEK-
TPOMAarHUTHBIM BOJIBTMETPOM IPHU TOJIOKEHUM MEPEeKIItouaTess poja padoThl HAa MOCTOSIHHOM
TOKe, eclii mpubop nokassiBaeT 128 B npu nanpsoxenun 127 B.

[IpoBeneHsl Tpu Ipynnbl U3MEPEHUN COMPOTHUBIIEHUS OAHOM U TOM ke 00pa3loBOM Ka-
TYIIKH U TIOJyYeHBI cleayrome pe3ynbrarel, OM: a) x = 100,145 + 0,005; 6) x =100,115 + 0,20;
B) x =100,165 £+ 0,010. Ilyrem nmanpHeimeit 0OpabOTKH PE3yIHTATOB HANAWTE MOTPEIIHOCTH
CPEIHEB3BEIIEHHOTO.

Jlns m3mepenus HanpsbkeHus oT 80 B 1o 120 B ¢ oTHOCHTENBHOM MOTPENIHOCTBIO, HE
npesbiatomieit 4 %, OblI 3aKa3aH BOJIBTMETP, UMEIOLINH kiacc TouHocTH 0,5 U BepXHUil mpe-
nen usmepenuid 150 B Y oBneTBopseT Ji OT MOCTaBJICHHBIM YCIOBUSIM?

Jlabopamopnas paboma 3. Cmanoapmuas 0opabomka pe3yibmamos MHOSOKPAMHBIX U3Mepe-
HUlL

B kakux ciydasx MpoBOAAT U3MEPEHUS C MHOTOKPAaTHBIMH HE3aBHCHMBIMU HaOJrOfIe-
HusAMHU? YTO NPUHUMAIOT 3a PE3YJIbTAaT TAKUX U3MEPEHUI?
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JlaliTe omnpeneneHue CIeayOlNUX MMOHIATUI: JOBEPUTENIbHAS BEPOSTHOCTD, IOBEPUTEIIb-
Hasl TpaHUlAa CIy4YallHOW MOTPENIHOCTH M3MEPEHUs, MPOMaxX, HEUCKIIOUEHHBIN OCTaTOK CHCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psiia HAOTIOACHHIA.

Korna npoBonutcst cranaapTHas mnpoieaypa o0padoTKu pe3yabTaToB U3MEPEHUN C 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 U3MEPHUTEILHOM MEXaHHU3Me MHAYKLIHOHHOTO TH-
na. O0bsicHuTe PU3UKY Mporiecca, JaiTe MaTeMaTHYECKOE BRIPAKEHUE MOMEHTA.

Uemy nomkeH ObITh MPONOPIIMOHAJTICH BPALAOIINIl MOMEHT B CUETYUKAX UHIYKIIHOHHO-
IO TUIIA U KaK 3TO 00eCIeunBaETCs.

Kakum 00pa3om u, ¢ Kakol LENbI0 CO3AeTCsi KOMIIEHCAIIMOHHBIM MOMEHT. OObsICHUTE
(GU3HKY €r0 BOZHUKHOBEHHUSI.

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

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

Kakue ycrnoBusi HEOOXOAMMO BBINOJIHUTH, YTOOBI BPAIIAIOIMIUA MOMEHT B U3MEPUTENb-
HOM MEXaHW3Me MHIYKIIMOHHOTO TUIAa ObLT IPOMOPIIMOHANICH AaKTUBHOM MOIITHOCTH.

Jlabopamopnas paboma 5. Hzmepenue Kodgduyuenma mowHocmu npu paziudnblx 6U0ax Ha-
2PY30K

3anummTe ypaBHEHHUE Kbl (hazoMeTpa

Kakum 06pa3oM MOKHO MPOU3BECTH pacyeT cose mo 3HaueHusm P, U, 1?7

B kakux cimydasx, ¥ Mo KakuM CXeMaM MOXHO 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. (Peanuzyercs B ¢dopme mpakTUuecKoi MOATOTOBKU) [losepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

Kakum 10mKHO OBITE COOTHOIIEHHE KJIACCOB TOYHOCTH 00pa3L0BOro U MOBEPSEMOro aM-
IEPMETPOB?

UYto nmoHMMaeTcs 1moj MOBEpKOW CPEACTB U3MEPEHNN?

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

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOT0 npubdopa?

Kaxue BapuanThl criocoba cinrueHus Moka3aHui MOBEPsSEMOTO U 00pa3I0BOro MpudOpoB
Bawm uzBectHb1?

Kak mpoBepsitoT COOTBETCTBHE MOBEPAEMOro NMpuOOpa yKa3aHHOMY Ha HIKajie KJaccy
TOYHOCTU?

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

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

Aa=150; Una=450B,Iu=5A, Aa=150; Ua=150B, 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 MTOTPEUTHOCTH Paboyero BOJIbTMETPA.

Pacuerno-rpaduyeckas padora

3aoanue 1. JIns BHIOOPKH SKCIIEPUMEHTAIBHBIX JTAHHBIX, MOPYCHHBIX MPU HW3MEPCHUH
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACITUTh TPAHUIBI JTIOBEPUTEIHHOIO HWHTEpBaia MPH
3aJ]aHHOM JTOBEPUTENIFHOIN BEpOSATHOCTH Pj. B Tabnmue 11 BapuaHTOB NMPHUBEAECHBI HOMEP BbI-
00opKH, KiIacc TOUHOCTH BoJbTMeTpa c/d u npenen usmepenuss Uy. UncaoBbie gaHHbIC KOHKPET-
HOM BBIOOPKH HEOOXOIMMO B3ATh M3 TaOJIHUIIE:

B;{I;H Beibopka | Py | Uy, B c/d zipTH Bribopka | Py lg" c/d
1 1 0,5 1 0,1/0,05 | 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,201 |4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 | 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 | 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 | 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 | 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,015 |14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 | 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 |18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 | 20 4 0,6 100 | 0,2/0,05
Bribopka | Enunmnna usmepenws {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 BEPOSTHOCTH NPHU 33JaHHOM JOBEPUTEIBHOM
uHTepBasne. [ BHIOOPKHU CIIy4alHBIX BEJWYHMH 33JaHUs | OmpenenuTh 3Hau€HUE JOBEPUTEINb-
HOW BEpOSTHOCTH, €CJIM 3aJlaHbl TPAaHUYHbIE 3HAYEHUS MOTPEHIHOCTEH B MPOLEHTHOM OTHOIIIE-
HHUH K cpeiHeMy aprdMeTHueckoMy: el — HYDKHSS TpaHulla, €2 — BepXHsisl rpaHuia. 3HadeHus &l
U €2 IPUBEJICHBI B TAOJIUIIE:

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

Bapuanr | 11 12 13 14 15 16 17 18 19 20
el,% | -001|-005|-005| -01 | -0,02 | -0,02 |-0,015| -0,1 | -0,1 | -0,05
€2, % 0,01 | 0,02 0,1 005 | 002 | 001 | 0,02 | 0,5 | 0,2 | 0,05

3aoanue 3. Tloctpouth TpaduKu pacrnpencsieHUuss OTHOCUTEIHHOH W abCONIOTHON IO-
IPEIIHOCTEN M0 Auana3oHy U3MepeHus A uudpoBoro BonbTMeTpa. PaccuuraTh 3Hau€HUs OT-
HOCUTENILHOW M a0COJIFOTHOW MOTPEIIHOCTEH, KOTOPbIe COOTBETCTBYIOT CpeHEMY apu]mMeTHye-
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CKOMY 3HAYCHHIO BEIOOPKHU «A», OMPEICIICHHOMY B 33/IaHUU 1. HAlITH OTHOCUTENBHYIO MOTPEIII-
HOCTBH cpeanero apudpmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTpeIl-
HOCTb B TOUKE IIKAJIBI COOTBETCTBYIOLIEN 3HAUEHUIO «A»:

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

JlarnHBIE HEOOXOAMMO B3STh U3 TAOJUIIBI IS 3aaHus 1.

3aoanue 4. OnpenenuTh TOBEPUTEIbHBIA UHTEPBAI JJIs 33IaHHOM JTOBEPUTEIIBHOM IO-
TPEIIHOCTH C YY€TOM HHCTPYMEHTAJIBHOW MOTPEIIHOCTH, UCIOJIb3Ys ONHMCAHHYIO METOAMKY.
JlanHble cBOEro BapuaHTa HEOOXOAMMO B3ATh M3 TaOmuLbl Ui 3ananus 1. Bee pacuerst mpous-
BECTH C UCIOJIb30BaHUEM pacnpenenenus CteiofaeHTa. Pe3ynbrar 3amucats B crangapTHOH (op-
Me, YKa3aB IPaHUIlbl JOBEPUTEILHOTO HHTEPBAJIA U IOBEPUTEIHHYIO BEPOSTHOCTD.

3aoanue 5. Onpenenuts MOKa3aHUA HUXKE MEPEUUCICHHBIX MPUOOPOB, HA KOTOPHIE IO-
OuYepeIHO MOAAOTCS CUTHANIBI C OJIMHAKOBON aMIUIUTY 10, HO UMEIOIIKE PA3IUYHYI0 (popmy.

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

2) BonbT™erp, ¢ npeoOpa3oBaTesieM CPEIHEBBINPSMICHHOIO 3HAYeHMs! (JIMHEWHBIN Je-
TEKTOpP).

3) BonbTMeTp, ¢ aMIUTUTYAHBIM MPEoOpa3oBaTeaeM H KOHACHCATOPOM, BKITFOUECHHBIM T10-
CJIEIOBATENBHO (AMIUTUTYAHBIN IETEKTOP C 3aKPBITHIM BXOJOM).

Bce mpubops! oTrpagyrpoBaHbl B JEHCTBYIONIUX 3HAYEHHUSIX CUHYCOUATBHOTO CUTHAJIA.
CurnHainsl, KOTOpBIE CIeyeT MoJaTh, UMEIOT 0AuHaKOBYIO aMIIuTyay Um = 10 - N, [B], tme N —
HOMEp BapuaHTta. PaccmaTtpuBaroTcs Tpu THIIA CUTHAJIOB:

1) F'apMOHWYECKHI CHTHAI.

2) Meannp.

3) OnHomnonsipHbIE MPSMOYTOIbHBIE UMITYJIbCHI JIUTENbHOCTHIO T = 10 + N, [MKc] 1 yac-
toToit cnenoBanus 5000 I'.
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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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