MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE
YUPEXKJIEHUE BBICLIETO 00pa30BaHUs
«Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH YHUBEPCUTET

VTBEPXIAIO

Jlexan
DakyJbTeTa SHEPreTHKU U YIIPaBJICHUS

(Hay@uue daxynsTera)

— A.C.I'ynum
onmucek, PHO)

W& 2 2020 .

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
MeTposiorusi ¥ TeXHHYECKHE U3MEPEHUA

i HampaBiieHre moIrOTOBKU 1 11.03.04 "Dnexmponuxa u Hanodnekmporuxa” 5
. HarmpaBineHHOCTH (TpOdHIh) . IIpombiuinennas snekmpoHuKa :
| O0pasoBaTeNbHOM mporpamMmer  : 5
KBanudukanus BeITycKHUKA | bakanasp 5
"o Havasia moArOTOBKH 2020 l
(noyuebromy naamy) i
i @opma 00yueHus | 3a40YHas
. TexHosorus o0yueHus | MpaouyuoHHas '
Kypc Cemectp TpynoeMKkocCTs, 3.€.

2 3 3
Bua npoMmexxyTouHOM arTectanuu l ObecnieunBarolee moapasaeieHue |
3auem c oyenkou ! Kageopa OM - Snexkmpomexanuxa !

Komcomonbck-Ha-Amype 2020



Pa3zpaboTunk paboueli nporpaMmsl:

JIOLEHT, KaH/I. TEXH. HAyK, TOICHT

WMM A. A, Ckpunusen

/

(JIOJDKHOCTB, CTEMEHb, YYEHOE 3BaHHE)

COI'JTACOBAHO:

3aBenyromuii kadeapoit
S5M

(HaumeHoBaHue kadenpol)

3aBeyIOLIUH BBIITYCKArOLIEH
Ka(bez[poﬁ' 19

(HaumeHoBaHue Kadeapbl)

(nounu}ﬂ (PUO)
A.B. Cepukon
l’/ (noaniics) (PHO)
% H. H. JIroOymikuna
(rmoamnuce) : (®PHO)

! CornacosbiBaetcs, ecnu PITJ] paspaGoTana He Ha BbimycKatoleii kadenpe.

2



1 OOume mooKeHus

Pabouas nmporpaMma qUCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHS» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (efepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaH-
JapTa, YTBepKJIEHHOTro MmpHukazoM MuHucTepcTBa 00pa3oBanHusi U Hayku Poccuiickoit ®enepa-
uu Ne 927 ot 19.09.2017, u ocHOBHO#M nipodeccrnoHanbHOi 00pa30BaTeIbHON MTPOTrpaMMBbI 101~
roroBku «lIpombinieHHass 3nexkTpoHuka» 10 HampasieHutol1.03.04 "OnexrtpoHuka u
HaHODJICKTPOHUKA".

[IpakTuyeckasi MOArOTOBKA peanu3yercss Ha OCHOBE:

- IIpodeccumonanbupiii cranmapt 29.007 «CIIELITUAJIUCT I10 ITPOEKTHUPOBAHUNIO
MUKPO- U HAHOPA3MEPHBIXDOJIEKTPOMEXAHUYECKNX CUCTEM». O6o6meHHas
TpynoBas ¢pyHkius: A. Pa3paboTka NpUHIUMIHAIBHOMN 3JIEKTPUUECKON CXeMbl MUKPOIJIEKTPOMeE-
XaHUYECKON CUCTEMBI.

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 ¥ CpeCTBa U3MEPEHHUIA.
ANCHHATITAHBI Teopust OLICHKH Ka4eCTBa H3MEPEHUH.
[ToBepka 1 kamMOpPOBKa CPEJCTB U3MEPEHUS.
IIpukiagHas METPOJIOTHS.
MeTposioruueckuii KOHTpOJIb U HaA30p.

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

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

KOI[ N HAUMCHOBAHHEC I/IHI[I/II(E[TOpLI JOCTHIKCHUA HJ'IaHI/IpyeMBIC PE3YIbTAThI
KOMIICTCHII U 06yquI/1$[ 110 JUCHHUITIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-2 Croco6en | OIIK-2.1. 3HaeT OCHOBHBIE METO- | 3HATH OCHOBHBIE METOALI U
CaMOCTOSITENIbHO MPO- | bl U CPEACTBA MPOBECHUS IKC- Cpe/cTBa MPOBEICHUS SKCIIEPHU-
BOJUTH DJKCIIEPUMEH- | IEPUMEHTAJIBHBIX UCCIEAOBAaHUHN, | MEHTAJIbHBIX HCCIICIOBAHUH,
TaJbHbIE MCCIEIOBA- | CHCTEMbI CTAaHAAPTU3ALMU U CEP- | CUCTEMbI CTaHAApTU3ALUU U

HUS W UCIOJB30BaTh | TU(MUKALINU. cepTuduKaIu, OCHOBBI METPO-
ocHoBHble  mpuemsl | OIIK-2.2. YMeeT BbIOMpATH CIIO- | JIOTHH.

00paboTKH M TIpea- | coObl U CpesICTBAa U3MEPEHH U YMeTh BBIOUpPATh CIOCOOBI U
CTaBJICHHUS [IOJIy4€H- | IPOBOAMTH SKCIIEPUMEHTAIBHBIE | CPEICTBA TEXHUYECKUX U3MEpeE-
HBIX JTAHHBIX WCCIICTOBAHMSI HUHN U IPOBOJUTH SKCIIEPUMEH-

OIIK-2.3. Bmagmeer cmocobaMu | TalbHBIE HCCIEAOBAHUS
00paboTKK W TpenacTaBiieHus mo- | Biagets ciocobamu oOpaboTku
JTy4EHHBIX JAHHBIX M OIEHKHU TMO- | U MPEACTABICHUS IMOJIYYCHHBIX
TPENTHOCTH PE3yJIbTATOB M3MEpe- | TAaHHBIX M OICHKH TOTPEITHOCTH
HUU pe3ynbTaTOB U3MEPEHUN




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

Huciuminaa «MeTposiorusi M1 TeXHUYECKHe H3MEpeHUsi»u3ydyaeTcss Ha 2 Kypce(ax) B
3 cemectpe.

JuciuruirHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHel (MOIYyJu)» M OTHOCUTCS K
00s13aTeILHON YaCTH.

Jlj1g ocBOEHUS TUCHUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS, HABBIKA U OMBIT IIPaKTHUYe-
CKOH JIeaTeNIbHOCTH, chopMHUpOBAHHBIE B TIPOIECCEe U3ydeHUs nucuIuIne: CpecTBa aBTOMATH-
3UPOBAaHHBIX BBIYMCIICHUH; MaTepuabl U 3JIEMEHTHI 3JIEKTPOHHOM TEXHUKH.

3HaHUs, YMEHHUS W HaBBIKM, CGOPMHUPOBAHHBIE NPU M3YUYCHUH JIUCLMUILIAHBI
«Metposiorusi ¥ TEXHHYECKUE M3MEPEHHs», OyIyT BOCTPeOOBAHBI MPU M3YYCHHH MOCIEIYIO-
X aucuuiuinH: OCHOBBI MPOMBINIIICHHOW aBTOMATHUKU M poboTtoTexHuku; [IponsBoacreH-
Has MpPaKTUKa (TEXHOJOTHYecKas (MPOEKTHO-TEXHOJIOTHYECKas) MpaKkTuka), 4 cemectp; OcHO-
BbI NIpe0oOpa3oBaTeNIbHON TEXHUKH; PaanosnekTpoHHOEe 000py10BaHNE TOIBHKHBIX 00bEKTOB;
[IpousBoacTBEHHAs TpaKTUKA (MTPEIAUIIIIOMHAs TPAKTUKA).

Jucuumnnuna «MeTpoiorus U TEXHUYECKUE U3MEPEHHUs» YaCTUYHO peaiausyercs B Gop-
M€ MPaKTHYEeCKOM MOArOoTOBKH. IIpakThyeckas mMOArOTOBKA OPraHU3YETCS IyTEM IPOBEACHUS
BBITIOJTHEHHSI TAOOPATOPHBIX padoT.

Jucuunnmnza «MeTposiorusi 1 TEXHUYECKUE U3MEPEHUS» B paMKax BOCIUTATEIIBHOM pa-
00Thl HampaBjieHa Ha (opMmupoBaHHE Y OOYYAIOIIUXCS YMEHHUS apryMEHTHpPOBATh, CAMOCTOS-
TEJIbHO MBICIUTB, PA3BUBACT TBOPUYECTBO, MPOGECCUOHATBHBIC YMEHHUS .

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJMYecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenojgasaresemM (110 BUaM y4eOHbIX 3aHATHII) M1 HA CAMOCTOSATEJIBHYIO padoTy
00y4arIIHUXCs

O6mas TpyA0eMKOCTh (00beM) NUCHUILINHBI cocTaBiseT 3 3.€., 108 akaz.uac.
Pacrnipenenennie oobeMa AMCUMITIINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHATUN IIPEACTaB-

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 ToMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE y4eOHbIe 3aHATHS, IPEeay-
CMaTpHBaroIlKe NMPEUMYIIECTBEHHYIO Iepenavy yuyeOHol HHpOopMaLny T1e- 6
JTarOrMYeCKUMU paOOTHUKAMM )

3aHATHA CEMUHAPCKOIO TUNA (CEMUHAPBI, TPAKTUUYECKHUE 3aHATHS, TpaK-
TUKYMBI, 1a0opaTOpHbIe paboThl, KOJJIOKBHYMBI M MHbIE aHAJIOTHYHBIE 3a-
HATHS),

B TOM 4ucCJIe B pOpMe MPAKTUYECKON OJATOTOBKU 4

(o]

CamocTtosiTeibHAs padoTa 00yyalOIMXCsl M KOHTAKTHAasA padoTa, BKIIO-
qarolasi rpynIoBble KOHCYJIbTAIlMH, HHIUBUAYaIbHYIO0 paboTy 00y4aro-
IIUXCS C MPEeToAaBaTesIMU (B TOM YHCIIE HHANBUAYaTbHBIE KOHCYJbTAIINHN ); 92
B3aMMO/ICICTBHE B 3JICKTPOHHOI HH(OPMAIIMOHHO-00pa3oBaTeIbHOM cpeie
By3a

[TpomMexyTodHast aTTecTaus 00YJIarOIUXCs — 3a4eT C OIEHKON 4
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5 Coaep:xaHue TMCUUILITAHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3aesaM)c yka3aHueM OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX
4acoB M BH/IOB Y4eOHOH padoThI

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

Bunpl yue6HO#M paboThI, BKIIFOYAs cCamMo-
CTOATEIBHYIO0 PaboTy 00YJArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienoB, TeM U COJEpKaHUE Ma- TeJIs ¢ 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpHbBIE
(mpaktu- | 3aHATHSA
YecKHe
3aHSITHSL)
Paznen 1 OcHoOBBI MeTpOJIOTHH
Tema 1.1 OcHOBHBIC IOHATHS METpoioruu. 13- 2
MepeHUs U (PU3NYEeCKHE BEITUYHHBI.
Tema 1.2 Mexaynapoanas cucrema (CH). Mepsl, 1 5
3TaJIOHbI, 00pa3l0BbIe U paboune cpesicTBa
Pacmmpenue npenenoB u3MepeHus aMnepMmeTpa u 1%
BOJIbTMETpPA
N3yueHne TeOpeTHYeCKUX pa3esIoB IUCIHILIN-
HBI, IOJIFOTOBKA K 3aHSTUSIM CEMUHAPCKOTO THUIIA, 10
noJroToBka u opopmienue PI'P
Pa3nes 2 MeToabl M cpeacTBa U3MepeHui
Tema 2.1 OCHOBHOE ypaBHEHUE U3MEPEHHUN. 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
00pabOTKHN Pe3yIbTATOB MHOTOKPATHBIX U3MEpe- 1
HUU.

CrangaptHas o0paboTKa pe3yIbTaToOB MHOTO-

o 1*
KpaTHbIX USMCPCHUUN

N3ydeHne TeopeTHUeCKUX Pa3AesoB 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(A3HOTO CYETUMKA DIICKTPHUECKOM
OHCPTUn HHILyKLIHOHHOfI CUCTEMBI

N3yuenne TeopeTuuecKux pasieoB UCIUILIH- 10
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
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 BEIUYHUH.

10

Tema 5.2 DnexTpuueckre U3MEPEHUs HEIJIEK-
TPUYECKUX BEIUYUH.

N3mepenune kodpuIeHTa MOIIHOCTH TIPH pa3-
JMYHBIX BHJIAX HAIPY30K

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

10

Pa3nes 6 MeTpoJsiornyeckuii KOHTPOJIb U HaJI-
30p

Tema 6.1 OCHOBHbBIE METOIbI U CXEMBI IOBEPKU

[ToBepka 3JeKTPON3MEPUTEIBHBIX ITOKa3bIBAIO-
KX prHOOPOB

1*

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

UToro
10 IMCHUILINHE

92

* peanuzyetcs B GopMe MPaKTUIECKOH TOTOTOBKU

6 BneayautopHasi camocTosiTeJIbHasi padoTa 00y4YarouXcs M0 JUCHHUIIIMHE

(MmonyJi0)

[Ipy mmaHupoBaHWU CAMOCTOSITENIBHOW pPabOThl CTYAEHTY PEKOMEHIYETCS PYKOBO-
JICTBOBATHCS CIEAYIOIIUM pacipeielieHneM 4acoB Ha CaMOCTOSTENbHYIO padoty (Tabnuua 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEeHTBI caMOCTOATEIBbHON padoThI

KoaunuyecrBo yacoB

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

92

7 OueHOYHBbIE CPeICTBA /ISl IPOBEAeHUS TEKYLero KOHTPOJIs U
NPOMEKYTOYHOH aTTeCcTAUM 00y4aIOIIUXCH M0 JUCHUIINHE (MOAYJII0)

®DoHJ OIEHOYHBIX CPEACTB IS MPOBEIACHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W

IIPOMEKYTOUYHOH aTTecTanuu npeacrasieH B [Ipunoxenun 1.

IlonHBIN KOMILIEKT KOHTPOJIBHBIX SaﬂaHI/Iﬁ HJIM UHBIX MaTepHUalioB, HCO6XOI[I/IMBIX JJIsA
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OILICHWBAHHUA PE3yJIbTAaTOB OOYyYEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne TUCITUTIIMHBI
(MmomyJis)

8.1 OcHoBHas quTEpaTypa

1) JlabkoBckas P.S1. MeTposorust U 3JeKTpopaaron3MepeHus [DIeKTpoHHbBIN 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, orpannueHssIii. — 3ari. ¢ 3kpaHa.

2) Jlateimenko K.IT. Texuuueckue usmepenus u npubopsl. Yacts I [DnekTpoHHBIN pe-
cypc] : yuebnoe nocobue / K.II. Jlarbimenko. — DIEKTPOH. TEKCTOBbIE JaHHBbIE. — CapaToB:
By3oBckoe o6pasoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20403.html, orpannueHHBIN. — 3ari1. ¢ YKpaHa.

3) Jareimenko K.II. Texanueckue usmepenus u npudopsl. Yacts 11 [DnekTpoHHbIid pe-
cypc] : yaebnoe mocobue / K.II. Jlarbimenko. — DIEKTPOH. TEKCTOBBIE naHHBbIE. — CapaToB:
By3oBckoe o6pazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/20404.html, orpannueHHBIN. — 3ari1. ¢ YKpaHa.

8.2lonoiHuTeNIbHAS JIMTEPATypa
1) Komsarun P.B. HM3mepenuss mnapamMeTpoB 3JIEMEHTOB PaJHOTEXHHUYCCKHX IICTIC
[DnexTpoHHBIN pecypc] : METOJAMYECKHE YKa3aHWsl K BBITOJHEHUIO JIA0OPATOPHBIX PabOT 1O

Kypcy «Metponorust u paguousmepenus» / P.B. Komsrun, B.JI. XangamupoB. — DIEKTpOH.
TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKHI rOCYAapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c. — 2227-8397. — Pexum pocrymna:

http://www.iprbookshop.ru/30973.html, orpanuuenHsIii. — 3ari. ¢ 3KpaHa.
2) IHInuranoBuy A.H. CpaBHUTEIbHBIH aHAIN3 H3MEPUTEIBHBIX MMAPAMETPOB BOJIBT-
METPOB [DIJIEKTPOHHBIN pecypc| : METOIUYECKHE yKa3aHHs K JJabopaTOpHOW paboTe Mo Kypcy

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

http://www.iprbookshop.ru/22936.html, orpanudenusil. — 3ari. ¢ 3KkpaHa.

3) Jlarsimenko K.II. Metponorust 1 u3MepuTelbHas TEXHHKA Ha 0a3e M3MEPUTEIbHBIX
npeoOpazoBareneit OBEH [Dnexktponnsiii pecypce]| : nmaboparopusiii mpaktukym / K.II. Jlatsi-
IIEHKO. — DJIEKTPOH. TEKCTOBbIe naHHble. — CapartoB: By3oBckoe obpazoBanue, 2013. — 194
C. — 2227-8397. — Pexxum poctyma: http://www.iprbookshop.ru/20396.html,orpannueHHbINA. —
3ari. ¢ ’KpaHa.

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

8.3 Meroanuyeckue ykasaHus JJIsl CTYI€HTOB 110 OCBOCHMIO JUCIUILIMHBI

1) TloBepka 3J1€KTPOM3MEPHUTENBHBIX MOKA3BIBAIONIIMX MPHUOOPOB: METOAMYECKUE YKa3a-
HUs K jaboparopHoit padore. /coct.: C.B. Pynpko, H.H. JlroO6ymkuna. — Komco-
Mouibek-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. - 13 c.

2) TloBepka 0HO(GA3HOTO CYSTUMKA HIEKTPUICCKON IHEPTUHM UHIAYKIIMOHHOW CHCTEMBI:
MeTOoAMYEeCKHe yKa3aHMs K JlabopartopHoil paborte. /coct.: C.B. Pyasko, H.H. JlroOymkuna. —
Komcomonbck-ma-Amype: TOYBIIO «kKHAI'TY», 2010. — 13 c.

3) U3mepeHue OMHUYECKMX CONPOTHBICHUH W WHAYKTHBHOCTEH KOCBEHHBIM METOIOM:
METOJMYECKHE yKa3zaHus K JiabopartopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 12 c.
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4) Pacmmpenue npeaeaoB U3MEPEHUsT aMIIEPMETPa M BOJIBTMETPA: METOUYCCKUE YKa-
3aHUS K JlaboparopHoii padore. /coct.: E.Il. BankoBa. — KoMmcomonbck-Ha-Amype: 'OYBIIO
«KaAI'TY», 2011. — 8 c.

5) HU3mepeHue akTUBHON MOIIHOCTH B TPeX(a3HbIX IEMAX: METOIUUCCKHE YKa3aHUS K
naboparopHoit pabore. /coct.: E.Il. BankoBa. — Komcomomnbck-Ha-Amype: TOYBITIO «KHAT -
TY», 2011. -6 c.

8.4 CoBpeMeHHbIe podeccHoOHANbHBIE 0a3bl JAHHBIX U HH(OPMAIIHOHHBbIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no JUCHUIINHE

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

8.5 Ilepeuenn pecypcoB HHPOPMALHOHHO-TEIEKOMMYHUKAINMOHHON CeTH «Hn-
TepHeT», He00XO0AMMBIX /IJISl OCBOCHUSI JUCHHMILJIMHBI (MOZYJIs1)

1) Mertponorus u TexHuueckre u3mepenus https://ru.wikipedia.org
2) Metposorus https://info.metrologu.ru/spravochnik/metrologiya/obschie-
polozheniya/metrologiya.html

8.6 JInueH3nonHoe M CBOOOTHO PACTIPOCTPAHsIeMOe MPOrpaMMHOe odecriedeHne, uc-
M0JIb3yeMoOe MPH OCYIEeCTBJIEHNN 00pPa30BaTeIbLHOTO MpoLecca

Mo AUCIHUILINHE

Tabnuua 5 — IlepeyeHp UCTIONIB3yEMOTI0 IPOrPAMMHOT0 00eCIeyeHHsI

Haumenoanue [10 PexkBu3NTHI / yCIIOBUS MCTIOIB30BAHUS
MicrosoftimaginePremium JlnuensnonHskIit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMICH3U, YCJIOBHUA UCITIOJIB30BaHUS 110 CCBUIKE!

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycjao0BUsl

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHwus (mpemofaBaHus) — pyccKuid. J[is Bcex BUAOB
AYJAUTOPHBIX 3aHATHHA aKa)IeMI/ILICCKI/Iﬁ 4Jac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYAIBHOW 00pa3oBaTeNbHON TpaeKTOpUHM O0ydaro-
HH/IﬁCSI HMECT MpaBO HaA NEpe3av4eT COOTBCTCTBYIOIUX AUCIHUIIINH U HpO(i)eCCI/IOHaJ'II)HBIX MOay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOPbIH 0CBOOOXKIaeT oOyyatroiie-
Trocqa OT HeO6XOHI/IMOCTI/I X ITOBTOPHOT'O OCBOCHMUS.

9.1 O6pa3oBaTe/IbHbIE TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenojiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBAIIMOHHBIX U WH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHBIE TEXHOJIOTHH HUCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (opM MpoBeneHus 3anstuil. Uupopmannonusie
o0Opa3oBaTenbHbIe TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTHUBU3AIMHU CaMOCTOSITEIBHONH DPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.


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

9.2 3aHATHSA JEKIIHOHHOI'0 THIIA

JlekmOHHBII Kypc MpennoiaraeT CUCTEMAaTH3MPOBAaHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JlekmOHHBIN Kypc TOJDKEH JaBaTh HaMOONbIINK 00beM MH(OpManuu U 0oOecreunBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CeMuHapcKue 3aHATHS MPEICTABISAIOT co00 AeTaan3aluio JIEKIIMOHHOTO TEeOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (OpMOii MpoOBe/IeHUsI CEMUHAPOB SIBIISIETCS 00CcykaeHue Hanbosee mpodiiem-
HBIX U CJIOKHBIX BOIIPOCOB IO OTAEJIBHBIM TEMaM, a TaKXke pa30op MpUMEPOB U CUTyalluil B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernoaaBartess BXOJAT: OKa3aHHEe METOAMYECKON MOMOIIU
Y KOHCYJIbTUPOBAHHE CTYIECHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHIATHUSIX OLEHUBAETCS MO CIEAYIOLIUM KPUTEPUSIM:

- OTBETHI Ha BONPOCHI, IIPEAJIaracMble IPEIOoJaBaTeIeM;

* y4aCTHE B IUCKYCCHSIX;

* BBIMIOJIHEHUE MTPOEKTHBIX U MHBIX 3aIaHUN;

* aCCHCTHUPOBAHUE MTPENOIABATEIO B IPOBEICHUN 3aHATUH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKM Ha UICTOYHHUKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IIPOBEPSAIOT CTENEHb BIIAJICHUS TEOPETHYECKUM
MaTepHuaoM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAWT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTeibHAsI padoTa 00y4YAIOIMXCSl 0 TUCHUIIJIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysIbTaTOB JEATEIbHOCTH 00Yy4arOIerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHNE YMEHUH HCIIOJIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIEHUATIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

* (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3alui;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHAUBUIYaIbHO WM TPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIOJb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXOJIUTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEeMy
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUUYECKUX 3HAHUM, BHIPAOOTKE €AMHCTBA B3IJISAZO0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

95 MeToauuyecKue YKa3aHus AJast oﬁyqamumxcﬂ M0 OCBOCHHIO TUCHHUILIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH/IaIuH:

1. 3ydenne y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszerna mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 0 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 33/1aeTCs Ha JIGKLIUSIX Ipero-
naBaresneM. VM jke 1aroTcsi HCTOYHHKH (B MEPBYIO O4Yepe/b BHOBb M3/JAHHBIC B MEPHOAMYECKON
Hay4HOU JTUTEepaType)ais 0ojee 1eTaaIbHOr0 MOHUMAHUS BOIIPOCOB, O3BYUCHHBIX Ha JICKIHH.

[Ipu camocTosTensHOM TPOpaboTKe Kypca 00ydaromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

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

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISITH T€3UChI, aHHOTALIMH U KOHCIICKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* ICTIONIb30BAaTh U1l CAMOIIPOBEPKU MaTepHalibl POH/IA OLICHOYHBIX CPE/ICTB.

MeTtoauyeckue ykazaHusi PU padoTe HA/l KOHCIEKTOM JIeKINHU

B xoje eKIMOHHBIX 3aHATHH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAaHHE Y4eOHOTO MaTe-
puana. O0pamath BHUMaHHE Ha KaTeropuu, (GOpMYIUPOBKH, PACKPHIBAIOLINE COJEPKAHUE TEX
WA MHBIX SBJICHUH W MPOIIECCOB, HAYYHBIC BHIBOABI M MPAKTUYECKHE PEKOMEHIAINH, TTOI0XH-
TEJIbHBIM OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOYMX KOHCHEKTaX MOJs,
Ha KOTOPBIX JENaTh MOMETKHA U3 PEKOMEHI0BAHHOH JIUTEPATYPHI, JOTIOTHSIOIINE MaTepHal mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHHH. 3a/1aBaTh MPETOAABATENI0 YTOUHSIONINE BOIPOCHI C IENBI0 YSICHEHHS Teope-
TUYECKUX TMOJIOKEHUM, pa3pelIeHHs] CIIOPHBIX CUTYallui U T.1.

MeTtoanyeckue yKa3aHusi 0 CaMOCTOATEIbHOI padoTe HaJ M3y4yaeMbIM MaTepHa-
JIOM M MPH MOAT0TOBKeE K NPAKTHYECKUM 3aHATHAM

HaunnaTh Hajo ¢ U3y4eHHst pEeKOMEHI0BaHHON JUTepaTypsl. He0OX01MMO MOMHHTE, YTO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
YacTh BOCIIOJTHSAETCS B MPOIECCE CaMOCTOATENBHOM paboThl. B ¢Bs3H ¢ 3TMM paboTa ¢ peKoMeH-
JIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU ITOM HEOOXOAUMO OOpaTUTh Ha
COJiepKaHe OCHOBHBIX ITOJIOKEHWH W BBIBOJOB, OOBSICHEHHE SIBICHWUH W (aKTOB, YSICHEHHE
NPAaKTUYECKOTO MPUIIOKEHHUSI pacCMaTpUBAEMBIX TEOPETHYECKUX BOIpPOCOB. B mporecce 3Toit
paboThl HEOOXOUMO CTPEMHUTHCS TOHATH W 3aIIOMHHUTH OCHOBHBIE TTOJIOKEHUSI paccMaTphBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaK)Ke pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puane u T.nI.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoThl

Teopernyeckas 4acTh pacueTHO-Tpaduaeckoil pabOThI BHIMOTHSAETCS MO YCTAaHOBICHHBIM
TE€MaM C UCIOJb30BaHUEM NpAKTUUECKUX MaTepuanoB. K kaxoi Teme pacueTHO-TrpaduuecKoil
paboTHI pEKOMEHTyeTCsl IPUMEPHBIN TIEPEUYCHB Y3JIOBBIX BOIIPOCOB, CITMCOK HEOOXOIMMOI JTNTe-
parypsl. M3narast BOmpocsl TeMbI, ClIeyeT CTPOro NmpuiepKUBaThCs miaHa. Pabota He 1okHA
MIPEACTABISITh MEePecKa3 OTACIBHBIX IJ1aB YUeOHHMKA Wi ydeOHoro rnocobus. Heobxomumo u3-
JIOKHUTh COOCTBEHHBIE COOOpa)KEHHs MO CYILECTBY M3JIaraéMbIX BOIPOCOB, BHECTU CBOM Mpe.-
noxxeHusi. OOIIME TOJ0KEHUS TOJKHBI OBITh MOAKPETIJICHBI U MOSICHEHBI KOHKPETHBIMU TIpUMe-
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pamu. Vznaraemblii MaTepuan mpu HEOOXOAMMOCTH CJeIyeT NMPOUIUTIOCTPUPOBATH TabiIuLIaMH,
cXeMaMu, IMarpaMMaMH U T.J.

10 Onucanue MaTepUAIBLHO-TEXHHYECKOT0 00ecneyeHusl, He00X0IMMOro J1JIsi
OCyILIeCTBJICHUSI 00Pa30BaTEJbHOI0 MPOoLecca Mo JUCHUILIHHE (MOXYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaAHHUE
Tabnuna 6 — [lepedenp 060pya0BaHMs Ta0OPATOPHH

HaumenoBanue aynuropuu
AynuTopus (naboparopun) Ucnonszyemoe o6opyaoBanue
102/3 Jlaboparopus snekrpuyeckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wus-
W3MEPCHHI, MeTha mepenust. Ocrmtorpad C1-178

10.2 Texnuveckue U 3JIEKTPOHHbIE CPeACTBA 00y4eHHU S

JleKIInOHHBIE 3aHATHS.

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

JlabopaTopHble 3aHSTHS.

Jlist 1abopaTOpHBIX 3aHATHI HcTonb3yeTcs ayautopust Ne 102/3 | ocHamieHHast 060pya0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTesibHas padora.

[Tomerienust 1ist caMOCTOSATEILHON pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yntanbHbli 321 HTb KHAT'Y.

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

11 Huble cBeaenus

MeToanuyecKue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS ¢ OTPAaHMYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYYalOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S OJIydyeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tienarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHA
0COOEHHOCTSAMH O0OYYarOMIMXCSl WHBAIKU/OB M JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHMS ThIOTOPAMH, IICHUXO-
JIoTaMH, COIIMaJIbHBIMH paOOTHUKAaMU, MPOIIEIIIUMU OATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnoiaraeTcsi UCHOIb30BaTh COIMATbHO-AKTUBHBIE U ped-
JIEKCUBHBIE METOJIbl 00YUYEHUs, TEXHOJIOTHH COLIMOKYJIbTYPHOM peaOuiauTaiuu C 1eIblo OKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KJIMMara B cTyeHdeckoil rpymnne. [Togbop u
pa3paboTka yuyeOHBIX MaTepHaJIOB MIPOU3BOAATCSA C YUETOM NPENOCTABICHHUs MaTepuala B pas-
JUYHBIX (hopMax: ayauambHOW, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHEIMATbHBIX TEXHHUYECKUX
CPeACTB U MH()POPMAIIMOHHBIX CUCTEM.
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OcBoenne nucuuiuvHbl gunamMu ¢ OB3 ocymniecTBisieTcss ¢ HUCIOJIB30BAHUEM CPENICTB
0o0yueHHsI OOLIEro M CNELUaIbHOrO Ha3Ha4eHUs (IEPCOHAIBHOIO M KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00ECeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

@®opma NpoBeACHUS aTTECTALMK JUISl CTYACHTOB-UHBAJINIOB YCTAaHABIMBAETCS C YUETOM
UH/MBUYaJIbHBIX NcUXopu3ndeckux ocodbennocreil. s crynenros ¢ OB3 npeaycmaTpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

+ B II€YaTHOM WJIM OSJIEKTpOHHOH ¢opme (i JMIl € HapyLEHUSMHU OIOPHO-
JIBUTATEIBHOTO amnmapara);

* B IIe4aTHOM (hopMe UJIH JEKTPOHHOU (popMe ¢ yBeIMUEHHBIM IPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

* METOIOM UTEHMS ACCUCTEHTOM 3a/1aHus BCIYX (IUIs JIML C HAPYIIEHUSMH 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTyJEHTOB MpeaycMaTpuBaeTcsl HOCTymHas (opmMa mpenocras-
JICHUS] OTBETOB Ha 3a/1aHusl, a UMEHHO:

* IUCbMEHHO Ha Oymare wiu HaOOpOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI] C HApyILIEHH -
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAaHUEM YCIIYT acCHUCTEHTa ([UIs
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

* YCTHO (7151 JIUIL ¢ HApYLICHUSIMU 3PEHHUs, ONIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEoOxoaMMOCTH ISl 00YUYaOLIUXCSl ¢ MHBAJIUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 JMCIHILINHE

MeTpOJ'IOI‘I’IH H TEXHUIECCKHUEC U3MECPCHUA

i HampaBiieHre moJIroTOBKU 1 11.03.04 "Snexmponuxa u Hanosnekmporuxa” 5
' HanpaBiaeHHOCTD (pOQHIIB) . [lpomviuinennas snekmporuka E
. 00pasoBaTENbHOM MPOTPAMMEL _ | ] i

KBanudukanus BelTyCKHUKA | bakanasp 5

I'ox Hayasa MOATOTOBKHU 2020 |
(noywebnomy maany)
i dopma 0OydeHus | 3004Has
. TexHosorus o0yueHus | MpaouyuoHHas '

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

! 3auem c oyenxoti ! Kadgheopa M - Dnexmpomexanuxa !

_____________________________________________________________________________________________________________________________

’B IaHHOM IPUJIOKEHHUH TIPEICTaBIEHBI THIIOBBIE OLIEHOYHbIE CPeACTBA. [10HBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3yJIbTaTaMHi 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

O6menpodeccuoHaabHbIE

OIIK-2 CnocobeH
CaMOCTOSTEIILHO IIPO-
BOOAUTH 3KCHepI/IMeH-
TaJbHBIE HCCIIEA0Ba-
HHUA U HUCIIOJIB30BAaTh
OCHOBHBIC  IIPHUEMBI
00paboTKH u TIpen-
CTaBJICHUS IMOJy4YCH-
HBIX JAHHBIX

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

OIIK-2.2. YMmeeT BoIOUpaTh CIIO-
coOBbI U CpesICTBAa U3MEPEHU 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.

YMeTh BEIOUpATh CIIOCOOBI U
Cpe/ICTBa TEXHHUUYECKHUX H3Mepe-
HUI 1 IPOBOJUTH SKCIIEPUMEH-
TaJIbHBIE UCCIIEIOBAHUS
Brnaners ciocobamu 00paboTku
U TIPE/ICTABICHUS TOIYYCHHBIX
JTAHHBIX ¥ OI[CHKH MTOTPEITHOCTH
PE3YJIbTaTOB U3MEPEHHI

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pazaeJibl (TeMbl) KOMIIeTeHIUSsI OLIeHOYHOI0 Iloxka3zaTenu oueHKH
AMCHMILINHBI CpeacTBa

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

Paznensr 1-5 OIIK-2 PacuetHo- [TonHOTa M IPaBUILHOCTH
rpaduueckas BBITIOJIHEHHU S 3aJaHUs
pabora

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

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIIAOIINUEC TPOUCAYPbI OLICHUBAHUA 3HaHPII>'I, YMGHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

winHbI (Tabuuna 3).

Tabmuna 3 — TexHoJornyeckas kapra

Haumenosa-

Cpoku Ikana
HHE Kpurepun

BBINOJI- | OLIEHUBA-

OLI€HOYHOI0 OlLleHMBAHUS
HEeHUs HUA

CpeacTBa
3 cemectp

IIpomesxcymounas ammecmayus 6 gpopme 3auem c oOyeHKo

1 | Jlabopatopnas | B TeueHume | S6amioB 5 GaIoB — CTYJICHT TOKa3al OT/IMYHbIC HABBIKA
pabora | cemecTpa MPUMEHEHHUS TIOTYYEHHBIX 3HAHUWA M YMEHUH MPU

2 | Jlaboparopmasi | B TeueHHE | 50aiI0B peleHn: PO(ECCHOHATBHBIX 33/1ad B paMKax
pabora 2 cemecTpa
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Haunmenosna-

Cpoxku

HIxana

HHE Kpurepun
OLICHOYHOT'0 BRLINOJI- | OHCHMBA- OLlCHUBAHUSA
cpencTna HeHMA HHUSA

3 JlaboparopHass | B TedeHue | S6amioB YCBOEHHOTO y4eOHOro MaTepHaJia.
pabota 3 cemecTpa 4 Gamma — CTYOEHT IOKa3al XOPOIIME HAaBBIKU

4 | JlabopatopHas | B TeueHue | 56ai10B IPUMEHEHHS [TOTyICHHBIX 3HAHUI U YMEHHI ITPU
patora 4 ceMectpa pemeHry poeCCHOHATBHBIX 3aa4 B PaMKax

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

6 | JlaGoparopHas | B TeucHue | 5Gaios 3 Gaia — CTYZIeHT MOKa3all YOBJIETBOPUTEILHOE
pabora 6 cemecTpa BJIJICHUE HABbIKAMU IIPUMEHEHUsI MOJIyYEHHbIX

3HAHUM M YMEHUH TIpU pelieHHd Tpodeccro-
HAIBHBIX 33[1a4 B paMKaX YCBOEHHOIO y4eOHOro
Marepuara.

2 Gaiia — CTyIEHT IPOJAEMOHCTPUPOBAIT HEJI0CTa-
TOUHBII YPOBEHb BIIAJICHHSI YMEHUSIMH 1 HaBBIKa-
MU TIpU PelIeHuH Npo(eCCHOHATBHBIX 3a/1ad 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 GasioB — CTYJEHT MOKa3al XOPOIINE HaBbIKU
IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI U YMEHHH TIPH
peleHny NpoecCHOHATBHBIX 3a7a4 B paMKax
YCBOEHHOTO Y4eOHOTO MaTepHaa.

10 OammoB — CTyAeHT IIOKa3al YJIOBIe-
TBOPHTENHLHOE BIIAJICHUE HABBIKAMU TIPHMEHEHHS
HOJMYYEHHBbIX 3HAHWM M YMEHUH IpU peleHUH
Npo(heCCHOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuana.

0 GaIoB — CTYZIEHT MPOJEMOHCTPUPOBATT HETOC-
TATOYHBIM YPOBEHb BJIAJICHHs] YMEHUSIMH U HaBbI-
KaMH TIPH pelieHN! TPO(GeCCHOHATBHBIX 33/1a4 B
paMKax YCBOEHHOTO y4eOHOro MaTepHaa.

TekyIui KOHTPOIIb: - 50 GayoB -

NTOI'O: 50 6aynoB —

Kpurepun oueHku pe3yjbTaToB 00y4eHHs 110 JUCHUILIMHE:
0 — 64 % oOoT MakCHMaJlbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBIICTBOPUTEIHHOY
(HepoCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIUHE);

65 - 74 %

OT MaKCHUMajJIbHO BO3MOXKHOM CYMMBI

(OporoBbIi, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcUMaJIbHO BO3MOXKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHI, MaKCHMAaIlb-

HBIA YPOBEHb)

0a/ioB — «YAOBJICTBOPUTCIIBHO»
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHUs KOMIIETEHIUH B X0/1e 0CBOeHHsI 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus 11 TeKylero KOHTPOJIsl yCleBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1 (peanusyercs B (opMe MPAKTUUECKOW MOArOTOBKH). Pacuupenue
npeoenos usmMepeHus amnepmempa u 6016mmempa

Kaxko#t Bug nmeeT cxema BKIIFOUECHHUSI HAPYKHBIX IIIYHTOB?

Ornpenenure CONMPOTUBICHUE IIYHTA JIJII U3MEPUTEIBLHOTO MEXaHU3Ma C TOKOM IOJIHOTO
oTkJIoOHEeHHs 5 MA 1 RuMm = 3 Owm, eciii HY>)KHO U3MepuTh TOK 150A.

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

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

Kakue BcmomoraTesbHbI€ 371€EMEHThI IPUMEHSIIOTCS JIJIs1 U3MEHEHUS TIPEICIIOB U3MEPECHHUS
MarHUTO3JIEKTPUYECKUX BOJIBTMETPOB?

Kaxkoro nopsaka g01KHO ObITh COMPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTETb-
HoMy MexaHu3My ¢ Ro = 1 Om u nagenuem Hanpsixenus Ha pamke Uo = 10 MB, 1t nonyuenus
BosibT™MeTpa ¢ Un = 10 B?

Jlo kKakoro 3Ha4YeHHs HaIpsHKEHUS OYyIeT paciidpeH Ipeaen U3MEpeHHUs BOJIbTMETpa C
cornpoTtuBieHueM pamku Ro = 1 Om u nanenunem Hanpspxerns Ha Heit Uo = 10 mB nipu Bruttoue-
HUU n00aBoyHOTrO pe3uctopa Rx= 100000 Om?

Jlabopamopnas paboma 2 (peanusyercs B GopMe MPAKTUUECKOH NOATOTOBKH). HM3mepenue omu-
YecKux conpomueeHull u UHOYKMUEHOCmel KOC8eHHbIM MemoooMm

YT0 NOHMMAIOT MTOJI U3MEPEHUEM COIIPOTUBIICHUS?

[ToueMy npu onpeneneHUun CONMPOTUBIEHUS MO METOYy aMIlepMeTpa U BOJbTMETpa clie-
JyeT MPUMEHATh Pa3INYHbIe CXEMbl BKIOUEHUS U3MEPUTENIBHBIX TPHOOPOB?

Kakue conpoTuBiieHus: pu ONpeesIeHnH 10 METOly BOJIbTMETPA M aMIepMeTpa IpUHS-
TO CUUTATh «OOJIBIIMMUY» U KaKUE «MaJIbIMU»?

B yem cyTh KOCBEHHOT0 M€TO0/1a U3MEPEHUS?

3aBUCHT JIM CXEMa BKIIIOUEHUS aMIIEpMETPA, BOJIBTMETPA, BATTMETPA OT 3HAYCHUS HEU3-
BECTHOT'O COMPOTHUBIICHUS KATYIIKH UHYKTUBHOCTH?

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

KaxoBa oTHOCHUTENBHAS OIPEIHOCTh U3MEPEHUS HAIIPSHKEHUS IIEPEMEHHOIO TOKa JIEK-
TPOMarHUTHBIM BOJIBTMETPOM IPH TOJIOKEHUH MEpeKItouaTess poja padoThl HA MOCTOSITHHOM
TOKe, eclii mpubop nokassiBaeT 128 B npu nanpsoxkenun 127 B.

[IpoBeneHsl Tpu Ipynnbl U3MEPEHUIN CONMPOTUBIIEHUSI OAHOM U TOM e oOpa3loBOW 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 nmanpHeieii 0OpabOTKH PE3yNIHTATOB HANAWTE MOTPEIIHOCTH
CPEIHEB3BEIIEHHOTO.

Jlns m3mepenns HanpsbkeHus oT 80 B 1o 120 B ¢ oTHOCUTENBHON MOTPEIIHOCTHIO, HE
npesbimatomeit 4 %, OblI 3aKa3aH BOJIBTMETP, UMEIOLINH kiacc TouHocTH 0,5 U BepXHUil mpe-
nen uzmepenuid 150 B Y 1oBneTBopseT Jik OT MOCTABICHHBIM YCIOBHUSAM?

Jlabopamopnas paboma 3 (peanusyercss B GopMe MPAKTHUECKOW MOATOTOBKH). Cmandapmuas
0bpabomxa pe3yibmamos MHO2OKPAMHbIX USMEPEHUl

B kakux ciydasx mpoBOAST M3MEPEHHS C MHOTOKPAaTHBIMH HE3aBHCHMBIMH HaOJrofe-
HusAMU? YTO NPUHUMAIOT 3a PE3YJIbTAaT TAKUX U3MEPEHUI?
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JlaliTe omnpeneneHue CIeayOlNUX MMOHIATUI: JOBEPUTENIbHAS BEPOSTHOCTD, IOBEPUTEIIb-
Hasl TpaHUla CIy4allHOW MOrPENIHOCTH M3MEPEHUS, MpOoMaxX, HEUCKIIOUEHHBIM OCTaTOK CUCTE-
MaTUYECKON MOTPEITHOCTH U3MEPEHUSI.

Uto Takoe 1OBEpUTEIbHBIM HHTEPBAJ?

HazoBuTe OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psiia HAOTIOACHHIA.

Korna npoBonutcst cranaapTHas mnpoieaypa o0padoTKu pe3yabTaToB U3MEPEHUN ¢ MHO-
TOKpPaTHBIMH HAOIIOJCHUSMH, B YEM OHA 3aKIII0YaeTCs?

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. O0wsicHuTe PU3UKY Mporiecca, JaliTe MaTeMaTHYECKOE BRIPAXKEHNE MOMEHTA.

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

Kakum 00pa3om u, ¢ KakoW LETBI0 CO3[aeTCsl KOMIEHCAIIMOHHBI MOMEHT. OObsiCcHUTE
(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 BBIIIOJHUTH, YTOOBI BpaIIalOMIU MOMEHT B H3MEPUTEIb-
HOM MEXaHW3Me MHIYKIIMOHHOTO TUIAa ObLT IPOMOPIIMOHANICH AaKTUBHOM MOIITHOCTH.

Jlabopamopnas paboma 5 (peanmusyercs B GopMe MPAKTHUYSCKON TOATOTOBKHU). M3mepenue Ko-
aghuyuenma mowHocmu NPU PA3TUYHBIX BUOAX HASPY3OK

3anummTe ypaBHEHHUE Kbl (hazoMeTpa

Kaxum 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 MpUHLIKIT AeHcTBUS 3-X (pa3HOTrO BaTTMETpa.

Jlabopamopnas paboma 6 (peanusyercs B GopMe MPAKTHUECKOW MOATOTOBKH). [losepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

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

UYto nmoHMMaeTcs 1moj MOBEpKOW CPEACTB U3MEPEHNN?

ITpubop kakoro kiacca TOYHOCTU 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?

Kak mpoBepsitoT COOTBETCTBHE MOBEPSAEMOro MpUOOpa yKa3aHHOMY Ha IIKaje 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,

Aa=150; Una=450B,Iu=5A, Aa=150; Ua=150B, In =2 A, Au = 300.
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ITokazanus BonbTMETpa ¢ 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 padora
3aoanue 1. JIns BHIOOPKH DKCIIEPUMEHTAIBHBIX JTaHHBIX, MMOPYCHHBIX MPH HU3MEPECHUU
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACIUTh TPAaHUIbl JIOBEPUTEIHHOIO HHTEpBAJIA MPHU
3aJJaHHOM IOBEpUTEIBHON BeposATHOCTU Pj. B Tabmuie /uis BapuaHTOB IIPUBEJEHBI HOMEP BbI-
00opKkH, KiIacc TOUHOCTH BodbTMeTpa c/d u npenen usmepenuss Uy. UncaoBbie qaHHbIC KOHKPET-
HOM BBIOOPKH HEOOXOIMMO B3ATh M3 TaOJIHUIIE:

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

1 1 0,5 1 0,1/0,05 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,2/0,1 4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,0/1,5 14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 20 4 0,6 100 | 0,2/0,05
Bribopka | Enunmnina usmepeHws {Ui},i=1...10
1 uB 952,5; 957,0; 955,5; 953,0; 954,5;

954,9; 955,1; 956,8; 955,2; 952,5
5 uB 852,5; 857,0; 855,5; 853,0; 854,5;

854,9; 854,8; 855,1; 855,2; 852,5
3 B 7,551; 7,562; 7,549; 7,538; 7,525;

7,555; 7,545; 7,545; 7,555; 7,525
4 B 85,61; 85,52; 85,39; 85,48; 85,25;

85,55; 85,45; 85,45; 85,55; 85,22

3aoanue 2. OnpenencHue A0BEPUTETHLHON BEPOSITHOCTH MPHU 3aJaHHOM JIOBEPUTEIILHOM
uHTepBane. J[ns BEIOOPKHU CIy4alHBIX BENWYMH 3aJaHus | ompeneiauTh 3HaAUY€HUE JOBEPUTENb-
HOW BEpOSTHOCTH, €CIIH 3aJlaHbl TPAaHUYHBIE 3HAYECHHUS MOTPEIIHOCTEH B MPOIEHTHOM OTHOIIIE-
HUM K cpeqHeMy apudmMeTndeckomy: el — HIDKHSS TpaHuIa, €2 — BepXHss rpaHuiia. 3HaueHus &l
U ¢2 IpUBEJICHBI B TaOIUIIE:

Bapuant 1 2 3 4 5 6 7 8 9 10

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

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

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

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

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

3aoanue 3. Tloctpouth rpaduku pacmpeneseHruss OTHOCHTEILHONH M aOCOJIOTHOW TO-
IPEeIIHOCTEH MO Juana3oHy W3MepeHus A uudpoBoro BoibTMeTpa. PaccunraTh 3HaUSHHS OT-
HOCHUTEJIbHOW M a0COJIIOTHOM MOTPEIIHOCTEH, KOTOPbIE COOTBETCTBYIOT CpEeIHEMY apH(pMeTHYe-
CKOMY 3HA4E€HHUIO BBIOOPKH «A4», ONpPEACTICHHOMY B 33JaHUU 1. HAWTH OTHOCUTENIbHYIO TIOTpell-
HOCTBH cpeanero apudpmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTperl-
HOCTh B TOYKE IIKaAJIbI COOTBETCTBYIOIIECH 3HAUCHHUIO «A»:
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Q=06(4) - A/100 %.

JlaHHBIE HEOOXOMMO B34Th U3 TaOIULBI U1 3afaHus 1.

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

3aoanue 5. Onpenenuts NoKa3aHUs HUXKE NEPEUMCICHHBIX NTPUOOPOB, HA KOTOPHIE I10-
OYEPEHO MOAAIOTCS CUTHAJIBI C OJJMHAKOBOM aMIUIUTYI0H, HO MMEIOIIHNE PA3TUYHYI0 (popMmy.

1) BoapT™meTp, ¢ npeoOpa3oBaTesieM AEHCTBYIOLIETO 3HA4eHUs (KBaJApaTHUYHBINA JETEK-
TOD).

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

3) BonbT™eTp, € aMILIUTYAHBIM NIPe0Opa3oBaTeIeM H KOHICHCATOPOM, BKIIFOUECHHBIM 10~
CJIEIOBATENbHO (AMIUIMTYAHBIN IE€TEKTOP C 3aKPBITHIM BXOJIOM).

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

1) "'apmoHMYeCKUi CUTHA.

2) Meannp.

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

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJACHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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