MuHUCTEPCTBO HAyKHU U BbICIIEro odpasosanus Poccuiickoii Meneparyu

denepanbHOE rocyapcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
yUpexXIeHHUE BbICUIEro 00pa3oBaHMsl

«Komcomonbckuii-Ha-AMype rocy/1apCTBEHHbI YHUBEPCUTET

YTBEPX/IAIO

Jlexan ¢akynbrera
DHEPreTHKH U YIIPABICHMSI

(Hamv?uo/s_gf_me (haxynbrera)
g A.C. 'yviium

~ (no nuck, DNO)
« 77' » //ﬂ & 20/[/;"

PABOYASA MIPOI'PAMMA JTUCLHUITJIMHBI
MeTposiorusi 1 TeXHHYECKHEe H3MepeHHUst

...........................................................................................................................

+ HanpaBnenHoctsb (npousib)
. oOpa3oBaTelIbHOW NPOrpamMmbl

: Hp()/\/lblulﬂelﬂla}l JNIEKMPpOHUKA

+ KBasinpukanust BbIyCKHUKA 6a1\aﬂa6p :
' I'on Hauana noAroTOBKH 2021
Mool e T R R AR R G R
 @opma o0yueHust | 3aounas
TexHONorHs 00y4eHus mpa()uuuouuaﬂ
Kypc Cemectp Tpynoemkocts, 3.¢
2 3 3

..........................................................................................................................

..........................................................................................................................

Komcomornbck-Ha-Amype 2021

-



Pa3zpaboTunk paboueli nporpaMmsl:

JIOLEHT, KaH/I. TEXH. HAYK, JOICHT

WMM A. A, Ckpunusen

(JIOJDKHOCTB, CTEIEHb, YHYEHOE 3BaHHE)

COI'JTACOBAHO:

3aBenyromuii kKadeapoit
S5M

(HaumeHoBaHue Kadenpol)

/ 3aBeIyIOLIMH BBIITYCKArOLIEH
Ka(bez[poﬁ' 11D

(HaumeHoBaHKe Kadeapbl)

(nozmu76 (®HO)
'l'/ (moaniice) (®HO0)
% H. H. JIroOymikuna
(rmoamnuce) : (®HO)

! CornacosbiBaeTcs, ecnu PITJI paspaGoTaHa He Ha BbimycKatoleii kadenpe.

2



1 OOume mooKeHus

Pabouas nmporpaMma qUCHUIUTMHEI «METPOJIOTHS U TEXHUYECKHE U3MEPEHHSI» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO CTaH-
JapTa, yTBEpKJIEHHOTro mpukazoM MuHHcTepcTBa 00Opa3oBaHusi U Hayku Poccuiickoit @enepa-
n Ne 927 ot 19.09.2017, u ocHOBHO#M nipodeccrnoHanbHOi 00pa3oBaTeIbHON MTPOTrpaMMBbI T101-
roroBku «lIpombinieHHass 3neKkTpoHuka» 10 HampasieHutol1.03.04 "OnexrtpoHuka u
HaHODJICKTPOHUKA".

[IpakTuueckasi MOArOTOBKA peaju3yeTcsi Ha OCHOBE:

- IIpodeccuonanbupiii cranmapt 29.007 «CITELHIUAJIMCT I1O0 ITPOEKTUPOBAHMIO
MUKPO- 1 HAHOPA3MEPHbBIX DJIEKTPOMEXAHUYECKNUX CUCTEM». O606menHas
TpynoBas ¢pyHkius: A. Pa3paboTka NpUHIMIHAIBHOMN 3JIEKTPUUECKON CXEMbl MUKPOAJIEKTPOME-
XaHUYECKON CUCTEMBI.

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 OIIEHKH Ka4eCTBa H3MEPEHUH.
[ToBepka 1 kanMOpPOBKa CPEJCTB U3MEPEHUSI.
IIpukitagHas METPOJIOTHS.
MeTposiornueckuii KOHTPOJIb U HaA30p.

2 IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHS MO TUCHUTIIIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

[Tponiecc u3ydeHus AUCHUILIUHBI «METpOJIOrus U TEXHUYECKUE U3MEPEHMs» HaIlPaBJIeH
Ha (opMUpoOBaHuE ciaeayomux koMereHuil B coorBercTtBuu ¢ ®I'OC BO u ocHoBHOI 00pa-

30BaTeNbHON IporpaMmoii (Tabnuua 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W UHAUKATOPBI UX JOCTUKCHUS

Konx n HanmeHoBaHue WNHuKaTophl TOCTUXKEHUS [Inanupyemsle pe3ysbTaTsl
KOMIIETCHIINU 00y4YeHHsl IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-2 Crocoben | OIIK-2.1. 3HaeT OCHOBHBIE METO- | 3HATH OCHOBHBIE METOALI U
CaMOCTOSITEJIbHO TIPO- | JbI U CPEICTBA MPOBEICHUS IKC- Cpe/ICTBa MPOBEICHUS IKCTIEPHU-
BOJUTh DJKCIIEPUMEH- | IEPUMEHTAJIbHBIX UCCIEAOBAaHUM, | MEHTAJIbHBIX UCCIIEJOBAaHUH,
TaJbHBIE MCCJIEIOBA- | CUCTEMbI CTAaHAAPTU3AIIMU U CEP- | CUCTEMBI CTaHIApTU3AIUU U

HUS M HCIHOJb30BATh | TU(DHUKAIHH. cepTU(UKAIMH, OCHOBBI METPO-
ocHoBHble  mpuemsl | OIIK-2.2. Ymeer BbIOUpaTh crio- | JIOTHH.

00paboOTKM H TpeA- | COOBI M CPeJICTBA U3MEPEHUN U YMeTh BBIOUpPATh CIIOCOOBI U
CTaBJICHUS IIOJYYEH- | IPOBOJNUTH SKCIEPUMEHTAIBHBIE | CPEACTBA TEXHUYECKUX U3MEpe-
HBIX JTaHHBIX UCCIIEI0OBAHNS HUU U IIPOBOJUTH HKCIIEPUMEH-

OIIK-2.3. Bmageer cmocobamMu | TaJIBHBIE HCCIIENOBAHMS
00paboTku U mpejcTaBieHus mo- | Bnagers crocobamu 06paboTku
JY4EHHBIX JAHHBIX M OICHKHU TO- | U MPEACTABICHUS IOJYICHHBIX
TPEUTHOCTH PEe3yJNbTAaTOB M3MEpe- | JaHHBIX M OIEHKH MOTPEUTHOCTH
HUN pe3ynbTaTOB NU3MEPEHUN




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

Huciuminaa «MeTposiorusi 1 TeXHHYECKHe M3MEpEeHHs» u3ydaercs Ha 2 Kypce(ax) B
3 cemectpe.

JuciuruirHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHel (MOIYyJu)» M OTHOCUTCS K
00s13aTeTbHON YaCTH.

Jlj1g 0cBOEHUS TUCHUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS, HABBIKA U OMBIT IIPaKTHUYe-
CKOU JIeATEeTbHOCTH, CPOPMHUPOBAHHBIC B MPOIIECCE U3YICHUS MUCHUIUIHH: «CpencTBa aBToMa-
TU3UPOBAHHBIX BBIUMCICHUIY, «IJIEKTPOOE30MaCHOCTh M TEXHOJIOTUSl 3JEKTPOMOHTAXKHBIX pa-
60T».

3HaHUs, YMEHUS U HAaBBIKH, CQHOPMHPOBAHHBIE TIPH W3YYCHHH JIUCIMIUIAHBI
«Metposiorusi 1 TEXHHYECKHE U3MEPEHHs», OyayT BOCTPeOOBaHbI NMPU HU3YYEHHUH MOCIEIYIO-
HIUX JTUCHUIUIMH: «DJIEKTPOTEXHUYECKHE MaTepuabl U 3JIEMEHTHI JIEKTPOHHON TEXHUKUY, «Oc-
HOBBI POMBIIIIJIEHHOI aBTOMaTUKU U pOOOTOTEXHUKNY, «be30nacHOCTh )KU3HEeATEeIbHOCTH,
a TaK)Ke NpH BBINOJHEHUHU U 3ammTe BKP.

Jucuumnnuna «MeTpoorus U TEXHUYECKUE U3MEPEHHUs» YaCTUYHO peaiausyercs B Gop-
M€ MNPAKTHYECKOM MOJArOTOBKH. IIpakThyeckas mOArOTOBKAa OPraHU3YyeTCsl IyTEM MNPOBEACHUSA
BBITIOJTHEHHUSI TAOOPATOPHBIX paboT.

Jucuunnmnza «MeTposiorusi 1 TEXHUYECKUE U3MEPEHUS» B PAMKax BOCHUTATEIIBHOM pa-
00Thl HampaBjieHa Ha (opmupoBaHHE Y OOYYAIOIIUXCS YMEHHUS apryMEHTHpPOBATh, CAMOCTOS-
TEJIbHO MBICIUTD, PA3BUBACT TBOPUYECTBO, MPO(HECCUOHATBLHBIE YMEHHUS .

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJMYecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenojgasaresemM (110 BUAaM Y4eOHbIX 3aHATHII) M1 HA CAMOCTOSATEJIbHYIO padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacrnipenenennie oobeMa AMCUMITIINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM TUCIUIIIMHBI (MOJyJIs) IO BUJAM Y4eOHbIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKHUX 4aCoB

Oo6as TPYAOEMKOCTb THUCLHUIIINHBI 108

KonTakTHas ayniuropHasi pa6oTa 00y4alIuxcs ¢ nmpenoaaBaresem (Mo

N 12
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHSL, IIPEeNy-
CMaTpHBaroIlUe NMPEUMYIIECTBEHHYIO Nepeauy ydeOHoH HHPpOpMaLny T1e- 6
JTarOrMYeCKUMU paOOTHUKAMM )

3aHATHA CEMUHAPCKOTIO TUIA (CEMUHAPBI, TPAKTUUECKHUE 3aHITHSI, TPaAK-
TUKYMBI, J1a0opaToOpHbIe paboThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a-
HATHS),

B TOM 4ucIIe B popMe MPAKTHYECKON OTOTOBKU 4

(o]

CamocTtosiTeibHAs pa0oTa 00y4alOUIMXCsl M KOHTAKTHAas padoTa, BKIIIO-
Yarolasi rpyNnIoBble KOHCYJIbTAllMH, HHIUBUAYAIBbHYIO paboTy 00ydaro-
IIUXCS C MPEeToAaBaTesIMU (B TOM YHCIIE HHANBUAYaTbHBIE KOHCYJbTAIINHN ); 92
B3aUMO/IEIICTBHE B 3JICKTPOHHOH MH(OPMAIIMOHHO-00pa30oBaTeIbHOM cpejie
By3a

HpOMe)KYTOLIHaSI aTrTeCTanus o6yan01uch;{ —3adeT ¢ OLIEHKOM 4
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5 Conep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 0 TeMaM
(pa3aesaM)c yka3aHueM OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX
4acoB M BH/IOB Y4eOHOH padoThI

Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

Bunpl yaeOHOI pabOThI, BKIIIOYAst CAMOCTO-
ATEJIbHYIO0 pab0Ty 00y4aroIIuXcsi U TPYI0-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zenoB, TeM U COJEp>KaHUE Ma- Test ¢ 00ydaromuMucs
Tepuaa Jlexkiuu | Cemuuap- | JlaGopa-
CKHe TOpPHBIE
(mpaktu- | 3aHATHSA
YecKue
3aHSITHSL)
Paznen 1 OcHoOBBI MeTpOJIOTHH
Tema 1.1 OcHOBHBIC IOHATHS METpoioruu. 13- 2
MepeHUs U (U3NYECKUEe BETMUUHBL.
Tema 1.2 Mexaynapoanas cucrema (CH). Mepsl, 1 5
STaJIOHBI, 00pa3I0BbIe U paboUyne CpeCcTBa
Pacmmpenue npezenoB u3MepeHus aMmrnepMeTpa u 1%
BOJIbTMETpPA
H3ydeHne TeOpeTHUECKUX Pa3aeoB TUCIUILIN-
HBI, IOJIFOTOBKA K 3aHSTUSIM CEMUHAPCKOTO THUIIA, 10
noAroToBka u opopmiienue PI'P
Pa3nes 2 MeTtoabl M cpeacTBa H3MepeHui
Tema 2.1 OcHOBHOE ypaBHEHHE U3MEPEHUM. 4
Tema 2.2 Buasl 1 MeTO1bI H3MEpPEHUS 1
H3mepeHne OMUYECKUX CONPOTUBIIEHUN U UH- 1%

I[yKTHBHOCTCfI KOCB€HHBIM METOJI0M

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

Pa3nea 3 Teopust oeHKH KayecTBa H3MEpPEHUH

Tema 3.1 Teopust norpenIHOCTEH. 6

Tema 3.2 CraTucTdeckre METOIbl U aITOPUTMBI
00paboTKH Pe3ylbTaTOB MHOTOKPATHBIX U3MEpe- 1
HUM.

CranpaptHas o0paboTKa pe3ylnbTaToB MHOTO-

o 1*
KpaTHbIX U3SMCPCHUN

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

Pa3nesn 4 IloBepka n ka1udpoBKa CpeacTB U3-
MepeHust

Tema 4.1 Teopust TOUHOCTH CPEACTB U3MEPEHUH. 9

Tema 4.2 [ToBepka cpeiCcTB U3MEPEHUSI. 1

[ToBepka ogHO(DA3HOTO CUETUHKA IIEKTPUUECKON
SHEPTrUU UHJYKIHOHHOMN CHCTEMBI

M3yueHne TeopeTHYecKuX pa3ieaoB JUCIUILIN- 10

5




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

KonrtakTHas pabora npemnoaasa-
TeJIst ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

HBI, ITOJITOTOBKA K 3aHATHAM CEMHHAPCKOTO THIIA,
noaroToBka u opopmienue PI'P

Pasznea S [lpuxkiaagnas meTpoJiorus

Tema 5.1 M3Mepenust 27€KTpUUECKUX BEJIUYHUH.

10

Tema 5.2 DnexTpuueckre U3MEPEHUs HEDJIEK-
TPUYECKHUX BEJIIMYHH.

N3mepenune ko3¢ uIrenTa MOIHOCTH TIPH pa3-
JMYHBIX BHJIAX HAIPY30K

I/I?,yT-IeHI/IC TCOPCTUUCCKHUX PA3ACI0B AUCIUILIN-
HBI, ITIOJATrOTOBKA K 3aHATHAM CCMHUHAPCKOI'O THUIIA

10

Pa3nes 6 MeTpoJsioruyeckuii KOHTPOJIb U
HaJ130p

Tema 6.1 OCHOBHbBIE METOIbI U CXEMBI IOBEPKU

[ToBepka 3JeKTPON3MEPUTEIBHBIX ITOKa3bIBAIO-
KX prHOOPOB

1*

N3y4yeHne TEOpETUUECKUX PA3/IEI0B TUCIUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO TUIIA,
noJroToBka u opopmienue PI'P

UToro
10 IMCHUILINHE

92

* peanuzyercs B (popme MPaKTUYECKON MOATOTOBKH

6 BneayautopHasi camocTosiTeJIbHasi padoTa 00y4YarouXcs M0 JUCHHUIIIMHE

(MmonyJi0)

[Ipu mmaHupoBaHUU CaMOCTOSITENILHOW pabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM PaCIpeeIeHHeM YaCOB Ha CaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC YaCOB Ha CAMOCTOSATCIIbHYIO pa60Ty

KoMnoHeHTbI CAMOCTOSATEIbHOM paﬁoTI)I

KoaunuyecrBo 4acoB

M3ydeHne TeOpeTUUECKUX pa3/IeoB AUCIUIIIMHBI 22
[TonroroBka K 3aHIATHSIM CEMUHAPCKOTO THUTIA 10
[TonroroBka u oopmieHue PI'P 60

92

7 OIIeHO‘leIe CpeacTBa 1Jd NPOBECACHUA TEKYIIEIr0 KOHTPOJIA U

NPOMEKYTOYHOH aTTeCcTAUM 00y4aIOIIUXCH M0 JUCHUIINHE (MOAYJII0)

(DOHJI OICHOYHBIX CPCIACTB MJIA MPOBCACHHA TCKYILICIO KOHTPOJA YCIIEBACMOCTH U

HpOMC)I(yTO‘{HOI‘;I aTTeCTallur NPCACTABJICH B HpI/IJ'IO)KeHI/II/I 1.

IToJTHEBIIT KOMITJIEKT KOHTPOJIBHBIX SallaHI/II‘/’I HJIM UHBIX MaTCpUualioB, HeO6XO)II/IMBIX JJIA
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OLICHMBAHHUA PE3yJIbTAaTOB OOYyYEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITHHbI
(MmomyJis)

8.1 OcHoBHas quTEpaTypa

1) JlabkoBckas P.S1. Metponorust u sieKTpopagrousMeperus [DIeKTpoHHbIH pecypc] :
yueOHoe mocobue / P.S. JlabkoBckas. — DneKTpoH. TekcToBble nanHbie. — CII6. :YHuBepcu-
et HWTMO, 2013. — 142 C. —  2227-8397. —  Pexum  moctyma:
http://www.iprbookshop.ru/67299.html, orpanudennsiii. — 3ari. ¢ 3kpana.(nata oOpameHus 22
ampens 2021 1.)

2) Jlarpimenko K.II. Texuundeckue m3mepenust u npudopsl. Yacte I [DekTpoHHBIH pe-
cype] : yuebHoe nmocobue / K.I1. JlaTpieHko. — DJIEKTPOH. TEKCTOBbIC AaHHBIE. — CaparoB:
BysoBckoe obpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/20403.html, orpannyennsiii. — 3ari. ¢ ’3kpana. (nata obpamienus 23
anpens 2021r.)

3) Jareimenko K.II. Texanueckue usmepenus u mpudopsl. Yacte 11 [DnekTpoHHbIid pe-

cypc] : yaebnoe nmocobue / K.II. JlarpimeHko. — DIEKTPOH. TEKCTOBBIE NaHHBIE. — CapaToB:
By3oBckoe o6pazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/20404.html, orpannyennplii. — 3ari. ¢ dKkpaHa.(mara oOpalieHus
23amnpens 2021r.)

8.2JlonoJIHNTEIbHAS JINTEpaTypa

1) Komsrun P.B. HM3mepenus mnapameTpoB 3JEMEHTOB pPaJMOTEXHUYSCKHX IICTICH
[DneKTpOHHBINH pecypc] : METOAMUYECKUE YKa3aHHUA K BBIIOJHEHHIO JIAOOPATOPHBIX paboOT IO
Kypcy «Metposnorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamMupoB. — DIEKTpOH.
TEKCTOBBIE NaHHblE. — M. : MOCKOBCKHUI IOCYJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c¢. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/30973.html, orpanuuenssiii. — 3arn. ¢ 3kpaHa.(1ata oOparie-
Hus23anpens 2021r.)

2) IlnwuranoBuu A.H. CpaBHUTENbHBIH aHATN3 HU3MEPUTEIBHBIX MapaMeTPOB BOJIBT-
METPOB [DIJIEKTPOHHBIN pecypc| : METOAMYECKHE yKa3aHWs K JaOOpaTOpHOW paboTe Mo Kypcy

«Metposnorus u snektpudeckue uzmepenus» / A.H. Hnuranosuy, FO.A. Hlypsirun. — Dnek-
TPOH. TEKCTOBbIE JNaHHble. — Jlumenk: JIumenkuii rocy1apCTBEHHbBI TEXHUYECKUM YHUBEPCH-
rer, ObC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum pgocTyna:

http://www.iprbookshop.ru/22936.html, orpanudenssiii. — 3ari. ¢ skpana.(nata obpareHus 22
anpens 2021 r.)

3) Jlareimenko K.I1. Metponorust v u3MepuTelibHas TEXHUKA Ha 0a3e M3MEPUTEITbHBIX
npeoOpasosareneit OBEH [DnextponHsslil pecypc] : nadopatopusiii nmpaktukym / K.II. JlaTel-
IIEHKO. — DIJIEKTPOH. TEKCTOBbIEe naHHbIe. — CapartoB: By3oBckoe oOpazoBanme, 2013. — 194
C. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/20396.html,orpannuennsrii. —
3ar. ¢ okpana. (mata oopamenus 22 anpens 2021 r.)

4) JIrooymkuna, H.-H. MeTponorus, crangapTH3anus 1 TEXHUYECKUe n3MepeHus: Yueo.
nocobue /H.H. JlroOymkuna — Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2013. —
123 c.

8.3 MeToanueckue yKa3aHus AJs CTYACHTOB 110 0CBOEHHIO M CIUTIHHBI

1) TloBepka 3J€KTPOU3MEPHUTEIBHBIX MOKA3BIBAIOIIMX MPUOOPOB: METOAMYECCKUE YKa3a-
HUS K JaboparopHoit pabote. /coct.: C.B. Pynbko, H.H. JlioOymxkuna. — Komco-
MonbcK-Ha-AMype: TOYBIIO «KuHAT'TY», 2010. — 13 c.



2) TloBepka 0HO(A3HOTO CYECTUHKA DIICKTPUICCKOW IHEPTUH HHAYKIIMOHHOW CUCTEMBI:
METOJMYECKHE yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.

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

4) PacmmpeHue mpeesaoB U3MEPEHUsT aMIIepMETpa U BOJIBTMETPA: METOJIUYECKHE 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 pabore. /coct.. E.II. NBamkoBa. — Komcomomnbsck-Ha-Amype: T'OVYBIIO
«KHAI'TY®», 2011. -6 C.

8.4 CoBpeMeHHbIe podeccHoOHATbHBIE 0a3bl JAHHBIX H HH(OPMALIMOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYIeCTBIEHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

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

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

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

8.6 JInueH3nonHoe M CBOOOTHO PACIIPOCTPAHsIeMOe MPOrpaMMHOe odecriedeHne, uc-
N0JIb3yeMoe MPH OCYIIEeCTBJIEHNN 00pPa30BaTeIbLHOTO MpoLecca

o AMCHMIIJIMHE

Tabnuna 5 — [lepedeHp UCTOIB3yeMOr0 IPOTPAMMHOTO 0OeceueH s

Haumenosanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS
MicrosoftimaginePremium JlnuensnonssIit jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIIKE!:

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

9 Oprasau3aloOHHO-NeJaroru4ecKue ycjao0BUsl

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (mpernofaBaHus) — pyccKuid. [[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIBHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH WHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOIMNX MUCIUILIAH U MPOPECCHOHATBHBIX MOY-
Jieil, OCBOEHHBIX B MPOIIECCe MPEANIECTBYIOMIEro 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOAMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTe/IbHbIE TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
Hble 00pa3oBaTelIbHbIe TEXHOJOTUHU MPECTABICHBI JEKUNUIMU U CEMHUHAPCKUMHU (TIPaKTHUYECKH-
MH) 3aHATHSAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE HMIUPO-
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https://www.openoffice.org/license.html

KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHHs 3aHATU. HpOpMarmonHbie
00pa3oBaTeNbHbIE TEXHOJIOTMH DPEATM3YIOTCS IYyTEM aKTUBU3ALUMU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEeKIIUOHHOI'0 TUIIA

JIeKIMOHHBIN KypC MpeanoaracT CUCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOMPO-
COB y4eOHOrO IJIaHa.

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

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

9.3 3aHsAATHS CEMHHAPCKOT0 THIIA

CeMMHaApCKUE 3aHATHS NIPEICTABIIAIOT COOO0H NeTaIU3aLuIo JIEKIIHOHHOTO TeOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hOpMOH TTPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIIeHHe Hanboee mpooiieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OTACIBHBIM T€MaM, a TaKkkKe pa30op NMPUMEPOB U CHUTYyalMi B
ayJIUTOPHBIX YCJIOBUSAX. B 00sS3aHHOCTH MpemnojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOIPOCHI, MpeJyIaraeMble MpernojaBaTeliem;

* y4acTHe B JUCKYCCHAIX;

* BBIIIOJTHEHHNE POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATEIIO B IPOBEICHNUN 3aHATHIA.

OtBeT 0JDKEH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPIKATh
CCBIJIKM Ha UICTOYHHKU.

JloKmaapl ¥ ONNOHUPOBAaHHE JOKIAZOB IPOBEPAIOT CTENEHb BIIAJCHHS TEOPETHYECKUM
MaTepHrajoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

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

9.4 CamocTosiTebHAsA padoTa 00y4aIOLIMXCS 10 AUCHMILIHHE (MOYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHU 0e3 HEeMoCPeICTBEHHOIO Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AeATENbHOCTH 00YJaIOIerocs.

[{enu camocTOSATENbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliipeHle TeOPeTUYECKUX 3HAaHUM;

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

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

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOPEaIN3alliu;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOrHsI OpraHU3aIKi CaMOCTOSTENIbHONW paboThl CTYJJCHTOB BKIIIOYAET HCIIOJIb30Ba-
HUEe UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSTENBHOM paboTe Kak K HauBaKHEHIIEMY
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

95 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpy w3yyeHHH AMCHUIUIMHBI OOYYArOIIMMCS IEJIeCO00pPa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenne y4yeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCh CUCTEMATHUYECKH.

2. Ilocne u3yyeHus Kakoro-nmubo paszzierna 1mo y4yeOHUKY MM KOHCIIEKTHBIM MaTepHaiam
PEKOMEHJIYETCsI 110 MaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICICHHUS, TIOHSITUS pa3ie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTh BBIMOJHEHUIO OTYETOB 110 TPAKTUICCKUM 3aHSTH-
AM 1 UHANBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIbHYTO pa60Ty.

4. Best TemaTuka BOIPOCOB, M3YYaEeMBIX CAMOCTOSITEIIBHO, 3a/1a€TCS HA JICKIUAX MPEerio-
naBatesieM. MM e aroTcs UCTOYHMKY (B NEPBYIO OYepe/lb BHOBb M3JAHHbBIE B IEPUOJUUECKON
HAYYHOM JuTeparype)uis 0oJiee IeTaabHOrO TOHUMAHHUs BOIIPOCOB, 03BYUCHHBIX Ha JICKITHH.

[Ipu camocTosATenbHON TPOPAOOTKE Kypca 00yUyaroImuecst T0JKHBL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI;

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

* UIB3YYUTb PCKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, aHHOTALIUN U KOHCIICKTHI
Han0oJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIINMOJHATE 3aJaHUS, aHAJIOTUYHBIC MIPCAJIaracMbIM Ha 3aHATUAX

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuaibl (POH/Ia OLIEHOYHBIX CPEIICTB.

MeTtoauyeckue ykasaHusi Py padoTe HA/l KOHCIIEKTOM JICKIHHU

B xoze nexunoHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCIEKTHPOBAHME Yy4eOHOro mare-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WIM UHBIX SIBJIEHUH U MPOIIECCOB, HAYYHbIE BBIBOJbBI U MPAKTUYECKUE PEKOMEHAAINH, TOJI0XKH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTeslbHO OCTaBUTh B pabOYMX KOHCHEKTax IMOJI,
Ha KOTOPBIX JeJIaTh MOMETKH U3 PEKOMEHI0BAaHHOM JIUTEpPaTyphl, JOMOIHSIOIMINE MaTepUal mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHHUH. 3a/1aBaTh MpenojaBaTelli0 YTOYHSIOUINE BOIIPOCH C IENIbI0 YSICHEHUS Teope-
TUYECKHUX MOJIOKEHNUH, Pa3pELICHHs] CIIOPHBIX CUTYallul U T.1.

MeTtoauyeckue yka3aHus 10 CaMOCTOSITeJIbHOW padore Hal M3yuyaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

Haunnate Hamo ¢ U3y4eHHUs] peKOMEHJ0BaHHOM JuTepaTypbl. Heo0Xxo1umMo oMHUTB, 4TO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TuM padoTa ¢ peKOMEeH-
JIOBaHHOW JUTEparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEOOXOAMMO OOpaTHTh Ha
CoJiep’)KaHWEe OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSICHEHHE SBIIEHUN U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOTIO MPHIIOKEHNS pacCMaTpUBAaEMBbIX TEOPETHMUECKMX BONPOCOB. B mponecce 3toit
paboThl HEOOXOAMMO CTPEMHTHCSI MOHATH M 3alIOMHUTH OCHOBHBIE IMOJIOKEHUSI paccMaTpHBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe Pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puase u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoTnl

Teopernyeckas 4acTh pacueTHO-TpaduuecKkoil pabOThI BHIMOTHSAETCS MO YCTAHOBIECHHBIM
TE€MaM C UCIOJb30BaHUEM NpaKTHUECKUX MaTtepuaioB. K kaxaoi Teme pacueTHO-rpaduuecKoil
paboThl pEKOMEHIyeTCsl IPUMEPHBIN MepeUeHb y3JI0BbIX BOIIPOCOB, CIIMCOK HEOOXOAUMOM JIHUTe-
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parypsl. M3narast BOmpocsl TEMBbI, CIEyeT CTPOro NMpuiepKUBaThCs MiaHa. PaboTa He nomkHa
MIPEACTABISITh MEePECcKa3 OTACIBHBIX IJ1aB yueOHHMKA win yuyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI Mo CymecCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTHU CBOU IIPCI-
noxenus. OOIIMe MOJIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
pamu. M3naraemerii Matepuan npu HEOOXOAMMOCTH CIIEIYET MPOWLIIOCTPUPOBATH TaOIHIIAMH,
cXeMaMH, JruarpaMMaMH U T.1I.

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

10.1 YueOHo-1200paTopHOEe 000py10BaHHUE
Tabmuna 6 — Ilepedenp 060pya0BaHUS TabOPATOPHUH

HaumenoBanue aynuropuu
Aynutopus (naboparopun) Ucnonszyemoe o6opyaoBaHue
102/3 Jlaboparopus snekrpuueckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wus3-
W3MEPCHHI, MeTha mepenus. Ociumorpad C1-178

10.2 Texnuveckue U 3JIEKTPOHHbIE CPeACTBA 00y4eHHs

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOETBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIIUMU I [IPeACTaBiIeHHs yueOHONH nH(popManuu OOJbIION aynuTo-
pun (HaOOpPBI JIEMOHCTPAIIMOHHOTO 000pyaOBaHUs (TIPOEKTOP, HKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist 1abopaTOpHBIX 3aHATHI HcTonb3yeTcs ayautopust Ne 102/3 | ocHamieHHast 000pya0-
BaHUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTesibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEIBHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKII0YEHUS 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 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMM OOy4yarolIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBUS IJIs TOJIy4eHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Teqarorndyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTSAMH O0YYarOIMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMU BO3MOXKHOCTSMH 3710pPO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMHU, IICHXO-
JIoTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanussMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMU C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJIEHUH MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C APYTUMU CTY/AEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YUETOM INPENOCTABICHHUS MaTepuala B pas-
JUYHBIX (hopMax: ayauadbHOW, BU3YaJIbHOM, C HCIOJIb30BAHUEM CIEIHATIBHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

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

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

* B TICYATHOM WM OJIEKTPOHHOH ¢opme (ig ALl € HAPYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeITMUYEHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSIMHU CIIyXa, pe4H, 3peHHUs);

* METOIOM YTEHHS aCCHCTEHTOM 3a/IaHUs BCIYX (IS JIUI C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIeHHs OTBETOB HA 3a/1aHUs, 3 UMEHHO:

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

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

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMUA 3PEHHUS, OITIOPHO-ABUTATEILHOTO amliapara).

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

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTtpoJiorusi 1 TeXHH4eCKHE U3MepeHHus

Hamnpasnenue noaroToBku 11.03.04 "Snexmponuxa u nanosnekmporuxa"
HampasnenHocTs (Mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHust 3a0unas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem ¢ oyenxou Kadgheopa DM - Dnexmpomexanuxa

‘B JaHHOM IMPUJIOKCHUYN TPEACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEICTBA. ITonHBIN KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kageape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
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1 IlepeuyeHb MUIAHHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHUILIHHE (MOYI10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Criocoben
CaMOCTOSTENILHO TPO-
BOOUTL OKCIICPUMCH-
TallbHbIE HCCIICI0BA-
HHUA W HCIIOJIB30BaATh
OCHOBHBIC  TIPHUEMBI
00paboTku u Tpen-
CTaBJICHUS IMOJy4CH-
HBIX JaHHBIX

OIIK-2.1. 3HaeT OCHOBHBIE METO-
IIbl U CPEICTBA MPOBEACHHUSI IKC-
MEePUMEHTAIbHBIX UCCIICA0BAHUM,
CUCTEMBbI CTaHJIapTU3AINH U Cep-
TUDUKAIIH.

OIIK-2.2. YMmeeT BoIOUpaTh CIIO-
coOBI U CpelICTBAa U3MEPEHUM U
MPOBOAUTH SKCIIEPUMEHTAIILHBIC
M CCJIEJOBAHMUSI

OIIK-2.3. Baanmeer cnonocobamu
00paboOTKK M MPEACTaBIECHUS IO-
JYy4EHHBIX JAHHBIX U OLIEHKH MO-
IPELIHOCTH PE3YyJIbTaTOB HU3MEpE-

HHUH

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

YMmeTb BEIOUpATh CIOCOOBI U
Cpe/ICTBa TEXHHUUYECKHUX H3Mepe-
HUI ¥ IPOBOJUTH SKCIIEPUMEH-
TaJIbHBIE UCCIIEIOBAHUS
Brnaners ciocobamu 06paboTKu
U TIPE/ICTABICHUS TOIYYCHHBIX
JTAHHBIX ¥ OI[CHKH MTOTPEITHOCTH
PE3YJIbTaTOB U3MEPEHHI

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pazaeJbl (TeMbl) KOMIIeTeHIUsI OLIeHOYHOI0 Iloxka3aTenu oueHKu
AUCHUILINHBI cpeacTBa

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

Paznensr 1-5 OIIK-2 PacuetHo- [TonHOTa M TPaBUIILHOCTH
rpaduueckas BBITIOJIHEHUS 33JJaHUs
pabora

2 MeToanueckne MaTepHAaJibl, ONpee/IA0NHe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youme npouecc
(opMupoBaHusa KOMNIETEHIH

MGTOI[I/ILIGCKI/IG MaTepualibl, OMMPECACIAIONNEC TPOLUCAYPbI OLICHUBAHUSA 3HaHPII>i, YMCHI/II\/’I,
HaBBIKOB U (I/IJ'II/I) OIbITa ACATCIILHOCTH, IPCACTABJICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl JUCLIH-

winHbI (Tabnuia 3).

Tabmuna 3 — TexHoJornyeckas kapra

Haumenosa-

Cpoku Ikana
HHE Kpurepun

BBINOJI- | OLIEHUBA-

OLI€HOYHOI0 OlLleHHBAHUS
HEeHUs HUA

CpeacTBa
3 cemectp

Ilpomesxcymounas ammecmayus 6 gpopme 3auem c oyeHKo

1 | JJaGopatopHas | B TedeHHe | 50a/IOB 5 GasyIoB — CTY/IEHT IMOKa3aJl OTIMYHbIE HABBIKU
paborta 1 ceMECTpa IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUI TIPH

2 | Jlaboparopmas | B TeueHHe | 50aiI0B peleHn: POo(eCCHOHATBHBIX 33/1ad B paMKax
pabota 2 cemecTpa
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Haunmenosa-

Cpoxku

HIxana

HHE Kpurepun
OIIEHOYHOT O BBIMOI- | OLlEHHBA- OIlEHNBAHUS
cpencTna HeHMA HHA

3 JlaboparopHass | B TedeHue | S6amioB YCBOEHHOTO Yy4eOHOro MaTepHaJia.
pabota 3 cemecTpa 4 Gamma — CTYOEHT IOKa3al XOPOIIME HAaBBIKU

4 | JlabopatopHas | B TeueHue | 56ai10B IPUMEHEHHS [TOTyICHHBIX 3HAHUI U YMEHHI ITPU
pabora 4 cemectpa peleHny Npo(heCCHOHANBHBIX 3a7a4 B PaMKax

5 JlaboparopHass | B TedeHue | S6amioB YCBOGHHOTO YUeGHOTO MATEpHAA.
pabora 5 cemecTpa

6 | Jlaboparophas | B TeucHH® | S6AIIOB 3 Gaia — CTYZIeHT MOKa3all YOBJIETBOPUTEILHOE
pabora 6 cemecTpa BJIAJICHUE HABBIKAMH IIPUMEHEHHS MOTy4EeHHBIX

3HAHUM M YMEHUH TIpU perieHud Tpodeccro-
HAJIBbHBIX 33[]a4 B PaMKaX YCBOEHHOTO y4eOHOro
Marepuara.

2 Gaia — CTyAEHT IPOJIEMOHCTPUPOBAT HEIOCTa-
TOUHBII YPOBEHb BIIAJICHHSI YMEHUSIMH 1 HaBBIKa-
MU TIpU pelieHud MpoeCCHOHANBHBIX 3371ad B
pamMKax YCBOGHHOTO Y4eOHOTO MaTepraa.

7 | PacueTHo- B Teuenue | 20 6amwioB | 20 GayuioB — CTYIEHT MOKA3al OTIMYHbIC HABBIKK
rpadudeckast ceMecTpa IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI 1 YMEHUH TIPH
pabota peleHrd IPO(ECCHOHANBHBIX 3a7a4 B PaMKax

YCBOEHHOI'0 y4eOHOro MaTtepuaa.

15 GannoB — CTyAEHT MOKa3al XOPOIINE HABBIKU
IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI U YMEHHH TIPH
pereHnl MpodecCHOHANBHBIX 33/1a4 B paMKax
YCBOEHHOI'0 y4eOHOro MaTtepuaa.

10 OGammoB — CTy#eHT TOKa3al Y/IOBJe-
TBOPHTENILHOE BIJIAJICHHE HABBIKAMU TIPHMEHEHHS
HOJMYYEHHbIX 3HAaHWM M YMEHUM IpU peleHUd
Npo(heCCHOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.

0 GawIoB — CTYJIEHT MPOIEMOHCTPUPOBAT HENO-
CTaTOYHBIM ypPOBEHb BJAIEHUS YMEHUAMU U
HaBBIKAMU TP pELIeHNH MPO(ecCHOHATBHBIX 3a-
Jlad B paMKaxX YCBOGHHOTO y4eOHOro MaTepuara.

TekyIui KOHTPOIIb: - 50 GayoB -

NTOI'O: 50 6amioB —

Kpurtepuu oneHku pe3y/ibTaToB 00y4eHHs M0 JUCHUTLIMHE:

0 — 64 % oT MakCHMallbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBICTBOPUTEIHHO

(HeOCTaTOYHBIN YPOBEHB JJIsl MPOMEXYTOUHOM aTTEeCTAllUH 110 TUCLUILINHE);

65 — 74 % oT MakcUMaJIbHO BO3MOXKHOW CyYMMbI OaUIOB — «yAOBJIETBOPUTEIHHO»

(moporoBbIi, MUHUMAaJIbHBIH YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcuMaJIbHO BO3MOXKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHM, MaKCHMallb-

HBIA YPOBEHb)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHHUs KOMIIETEHIIMH B X0/1e 0CBOeHHs 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKYIEro KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

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

Kakoii BuJ1 MMeeT cxema BKIIOUEHUS HAPYKHBIX IIYHTOB?

Omnpenenure CONPOTUBICHUE UIYHTA ISl H3MEPUTEIBHOIO MEXAHU3Ma C TOKOM ITOJIHOTO
oTkJIoOHEeHHs 5 MA 1 RuMm = 3 Owm, eciii Hy>)KHO U3MepUTh TOK 150A.

Kakum 10/KHO OBITH COMPOTUBIICHHE IIYHTA K MIJUTHAMIIEP-METPY, PACCUMTAHHOMY Ha
75 MB, ¢ TOKOM MOJHOTO OTKJIOHEHUA 7,5 MA 115 u3mMepenus Toka 7,5A?

Kakoii Tok MOXHO n3Meputh npudopoM, paccuntanibiM Ha 10 MA (Rum = =10 Om), ec-
JIM €ro BKJIKOYUTH C LIYHTOM, conpoTuBieHre koroporo Rur = 0,01 Om?

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

Kaxkoro nmopsaka g01KkHO ObITh CONPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTEINb-
HOMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hampspkenus Ha pamke Uo = 10 MB, mia nonydyenus
BosibT™MeTpa ¢ Un = 10 B?

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

Jlabopamopnas paboma 2 (peanusyetcs B opMe NMPaKTUIECKON MOATOTOBKH). M3mepeHue omu-
YeCcKUX CONpoOmueLeHull U UHOYKMUGHOCMel KOCEEHHbIM MemMo0oM

UTo NOHMMAIOT MO/ U3MEPEHHEM COMPOTUBICHUS?

[Touemy mpu oIpeieIeHuH COMPOTUBIICHHS IO METOAY aMIlepMETpa U BOJIBTMETpPA Clie-
JyeT MPUMEHATh Pa3INYHbIe CXEMbl BKIOUEHUS U3MEPUTENIBHBIX TPHOOPOB?

Kakne conpoTuBIIeHHs MIPH ONIPEEIIEHUH TI0 METOIy BOJIBTMETPA U aMIepMeTpa MPUHSI-
TO CUUTATh «OOJIBIIMMUY» U KaKUE «MaJIbIMU»?

B 4yeM cyTh KOCBEHHOTO METO/]a U3MEPEHUs?

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

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

KakoBa oTHOCHTENbHAS TOTPETHOCTh U3MEPEHUS HANPSKEHUS IEPEMEHHOI0 TOKa 3JIeK-
TPOMAarHUTHBIM BOJIETMETPOM TIPH TIOJIOKEHHH TEpEKIoYaTeliss pojaa paboTel Ha TOCTOSHHOM
TOKe, eclii pubop nokassiBaeT 128 B npu Hanpsoxenun 127 B.

[IpoBeneHs! Tpu Ipynnbl U3MEPEHUI CONMPOTHUBIIEHUS OAHOM U TOM ke 00pa3loBOM Ka-
TYIIKH U TIOJTyYeHBI cleayrome pe3ynbrarel, OM: a) x = 100,145 + 0,005; 6) x =100,115 + 0,20;
B) x =100,165 £+ 0,010. Ilyrem nmanpHelimelr 0OpaOOTKHA pe3yIbTAaTOB HAWIUTE MOTPEITHOCTH
CPEIHEB3BEIIEHHOTO.

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

Jlabopamopnas paboma 3 (peanusyercs B (opMe TPAKTUYECKON MOATOTOBKU). Cmanoapmuas
0bpabomxa pe3y1bmamos MHO2OKPAMHbIX U3MepeHUll

B kakux cirydasx mpoBOJSAT H3MEPEHHUs C MHOTOKPATHBIMU HE3aBUCHUMBIMU HAOJIOICHU-
smu? UTo IPUHUMAIOT 32 Pe3yIbTaT TAKUX U3MEPEeHUIA?
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JlaliTe ompeneneHue CIeayOMNUX MMOHIATUI: JOBEPUTENIbHAS BEPOSTHOCTD, IOBEPUTEIb-
Hasl TpaHUlAa CIy4YalHOW MOrPENIHOCTH MU3MEPEHUS, MpOoMaxX, HEUCKIIOUEHHBIM OCTAaTOK CHUCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe 0OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKH PsiJia HAOIIOCHU .

Korna npoBonutcst cranaapTHas mnpoieaypa o0paboTKu pe3yiabTaToB 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 U3MEPUTEIHLHOM MEXaHU3ME MHAYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mporiecca, JaiTe MaTeMaTHYECKOE BRIPAKEHUE MOMEHTA.

Yemy nomkeH ObITh IPONOPIUOHATICH BPAILIAIOLIUIl MOMEHT B CUETYMKAX UHIYKIIMOHHO-
r'0 TUTA ¥ KaK 3TO 00eCreunBaeTcsl.

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

[Tosicuute, moyemy 4mucio 00OPOTOB AMCKA CUETYMKA MPOMOPIHOHATIBHO YUHUTHIBAEMOM
SHEPTHH.

C kaxoif 11e7bI0 MAarHUTHBIN MOTOK KaTYLIKW HAMpPsDKEHUS pas3fielieH Ha JiBa MMOToKa pa-
00unii 1 HepaOouunil.

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

Jlabopamopnas paboma 5 (peanusyercs B popMe MPaKTUIESCKON MOATOTOBKH). M3mepeHue Ko-
agpuyuenma mowHocmu NPU PazIUIHbIX 8UOAX HACPY3OK

3anumuTe ypaBHEHHE IIKaIbI (ha3oMeTpa

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

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

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

YcTpolcTBO 1 IpUHLIKIT AeHcTBUS 3-X (ha3HOTrO BaTTMETpA.

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

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

Urto noHnMaeTcs MoJ| MOBEPKOH CpeACcTB U3MEpEHU?

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

UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOT0 npubdopa?

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

Kax mpoBepsitoT COOTBETCTBHE MOBEPSEMOro MPUOOpa yKa3aHHOMY Ha MIKaje KJaccy
TOYHOCTU?

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

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

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

PacuerHo-rpadguyeckas: padbora
3aoanue 1. JIns BHIOOPKH DKCIIEPUMEHTAIBHBIX JTaHHBIX, MOPYCHHBIX MPH HU3MEPEHUU
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACIUTh TPAaHUIbl JIOBEPUTEIHHOIO HHTEpBAJIA MPHU
3aJJaHHOM TOBEpUTEIbHON BeposTHOCTU Pj. B Tabmuie /uis BapuaHTOB IPUBEICHBI HOMED BbI-
00pKH, KiIacc TOUHOCTH BoJbTMeTpa ¢/d u npenen usmepenus Uy. UncaoBbie gaHHbIC KOHKPET-
HOM BBIOOPKH HEOOXOIMMO B3ATh M3 TaOJIHUIIE:

B;iﬂ Beibopka | Py | Uy, B c/d zipTH Beibopka | Py %k’ c/d

1 1 0,5 1 0,1/0,05 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,2/0,1 4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,0/1,5 14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 20 4 0,6 100 | 0,2/0,05
Bribopka | Enunmuina usmepeHwst {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. OnpeneneHue TOBEPUTEIbHON BEPOSITHOCTH NMPHU 33JaHHOM JOBEPUTEIHLHOM
uHTepBase. J{1s1 BBIOOPKH CIydalHbIX BEIMYHUH 3a/aHus | OmpeaenuTh 3HaYeHUE JOBEPUTEINIb-
HOW BEpOSTHOCTH, €CIIH 3aJlaHbl TPAaHUYHBIE 3HAYECHHUS MOTPEIIHOCTEH B MPOIEHTHOM OTHOIIIE-
HHU K CpeiHeMy apudmeTrndeckoMy: el — HIDKHSS rpaHuia, £2 — BEpXHsis rpaHuna. 3HaueHus &l
U ¢2 IpUBEJICHBI B TaOJIUIIE:

Bapuant 1 2 3 4 5 6 7 8 9 10

el, % -0,1 0,1 -0,1 -0,2 -0,3 | -0,05 | -0,02 0 0 -0,1

g2, % 0,2 0,2 0,1 0,1 0 005 | 005 | 005 | 01 | 0,15

Bapuanr | 11 12 13 14 15 16 17 18 19 20

el, % -001 | -005 ] -005| 01 | -0,02 | -0,02 |-0,015| -01 | -0,1 | -0,05

€2, % 0,01 | 0,02 0,1 0,05 | 0,02 | 0,01 | 0,02 0,15 | 0,2 | 0,05

3aoanue 3. Tloctpouth rpaduku pacmpeneieHrus OTHOCUTEILHONH M aOCOJIOTHOU TO-
IPEeIIHOCTEH M0 Juana3oHy W3MepeHus A uudpoBoro BonbTMeTpa. PaccunraTh 3HaUSHHS OT-
HOCHUTEJIbHOW M a0COJIIOTHOM MOTPEIIHOCTEH, KOTOPbIE COOTBETCTBYIOT CpeIHEMY apUMeTHde-
CKOMY 3HA4YEHHUIO BBIOOPKH «A4», ONpeAeICHHOMY B 3aJaHUU 1. HAWTH OTHOCHUTENIbHYIO TOTpell-
HOCTBH cpeanero apudpmernyeckoro d(4). Onpenenuts aOCOMOTHYI0 MaKCHMAaIbHYIO MOTperl-
HOCTb B TOUKE IIKAJIbI COOTBETCTBYIOIIEH 3HAUCHHUIO «A»:
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Q=0(4) - 47100 %.

JlanHble HEOOXOAMMO B3ATh U3 TAOJIULIbI I 3aAaHus 1.

3aoanue 4. OnpenenuTsb AOBEPUTEIbHbBIN UHTEpBAN JJI 33JaHHOM TOBEPUTEIBHOMN I10-
TPEUIHOCTU C YYETOM HHCTPYMEHTAJIbHON MOrPENIHOCTH, HCIOJIb3ys OMUCAHHYI0 METOJHUKY.
JlaHHBIE CBOETO BapHaHTa HEOOXOAMMO B3ATh M3 TaOMMIbI [Tl 3ananus 1. Bee pacdersr mpous-
BECTH C UCIOJIb30BaHUEM pacnpesenenus CteiofeHTa. Pesynbrar 3anucath B crangapTHOH (op-
Me, yKa3aB rPaHUIIbI JIOBEPUTEIHLHOTO HHTEPBAJIA U JIOBEPUTEIHHYIO BEPOSITHOCTb.

3aoanue 5. Onpenenuth MOKa3aHUA HIKE MEPEYUCIICHHBIX MPUOOPOB, HA KOTOPHIE IO-
OUYEePEIHO MOAAOTCS CUTHANIBI C OJIMHAKOBOW aMIUIUTY/IOW, HO MMEIOIINE PA3IUIHYI0 (hopmy.

1) BonbT™meTp, ¢ mpeoOpa3oBareneM JACUCTBYIOLIETO 3HAYeHHs (KBaJpAaTUUHBIN JIeTeK-
TOD).

2) BonbT™erp, ¢ npeoOpa3oBaTesieM CPeAHEBBINPSMICHHOIO 3HAYeHUs (JIMHEHHBIN fe-
TEKTOD).

3) BonbT™meTp, ¢ aMIUTATYAHBIM Pe0Opa3oBaTesieM U KOHICHCATOPOM, BKJIFOUCHHBIM T10-
CJI€1I0BATENbHO (aMIUIUTYIHBIN I€TEKTOP C 3aKPBITHIM BXOJIOM).

Bce npubopsl oTrpagyrpoBaHbl B JEHCTBYIONUX 3HAYECHUSX CHHYCOUIATBHOTO CUTHAA.
Curnanel, KOTOpBIE CJIeIyeT MOAaTh, UMEIOT OuHaKoBYI0 aMIIuTyny Uy = 10 - N, [B], rme N —
HOMEp BapuaHTa. PaccMaTpuBaroTcs TpH TUIA CUTHAJIOB:

1) "'apmoHMYeCKUi CUTHA.

2) Meannp.

3) OxHoMnoJIApHBIE MPSIMOYTOJIBHBIE UMITYJIbCHI JUIUTENBHOCTRI0 T = 10 - N, [MKc] u 4a-
croto cienoBanusa 5000 I'm.
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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