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1 OOume mooKeHus

PaGouas mporpamma AMCHHUILTUHBI «METPOJIOTHS U TEXHUYECKUE U3MEPEHUS» COCTaBIie-
Ha B COOTBETCTBUU € TpeOOBaHUAMU (efiepaibHOro rocyaapCTBEHHOT0 00pa3oBaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MunHucrepctBa oOpasoBanus U Hayku Poccuiickoit denepa-
uu Ne 950 ot 19.09.2017, u ocHOBHOM nipodeccrnoHanbsHOi 00pa30BaTeIbHON MTPOTrpaMMBbI T101-
rotoBku «HXEHEpHOE JIe0 B MEIUKO-OMOIOTHYECKON MpakTHKe» 1mo HampasieHuto 12.03.04
"bruoTrexHnYecKre CUCTEMBbI U TEXHOJIOTUH'".

[IpakTudeckasi MOArOTOBKA peannu3yercs: Ha ocHOBe: [IpodeccnonanbHbIi CTaHAAPT
26.014 «CIIEHUAJIMCT B OBJIACTU PAZPABOTKU, COITPOBOXIAEHUA 1 UHTEI'PA-
U TEXHOJIOTUYECKHUX IMTPOLIECCOB U ITPONU3BOJACTB B OBJIACTU BUOTEX-
HUYECKUX CUCTEM U TEXHOJIOI Mil». O6o6mennas TpynoBas ¢pyHkims: A. PaspaGorka
Y MHTETpalus OMOTEXHUYECKUX CHCTEM U TEXHOJIOTUM, B TOM YHCIIE MEIUIIUHCKOTO, SKOJIOTHYe-
CKOT0 ¥ OMOMETPUYECKOT0 Ha3HAUCHUSI.

3anayn ®opMHUpOBaHUE 3HAHWM, YMEHUN U HABBIKOB B 00JACTH METPOJIOTHH, TIPUH-
AUCIUIIINHBL [HUIIOB U3MEPEHUSI, TEOPUU OMPEAECICHUS TTOTPENTHOCTEN U3MEPEHUS;, CPEIICTB
HU3MEpeHUsS PU3NICCKUX BEITHYMH.
OcHOBHBIE OCHOBBI METPOJIOTHUH.
pasesnsl / TEMbI MeTozbl U CpeaCcTBA U3MEPEHUM.
AUCIHILTAHBI Teopus OLIEHKU KaueCTBa U3MEPEHUIA.
[ToBepka u KaIMOpPOBKA CPEACTB U3MEPEHUS.
IIpuknagnas METPOJIOTHS.
MeTponornuecKuii KOHTPOJIb U Haa30p.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.T10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTHKEHHS] KOMIIeTeHIIUH

HpOHGCC N3YUCHUS NUCHUIIINHBI «MCTPOJ'IOFI/U[ U TCXHUYCCKHUEC U3MCPCHUA» HAIIPAaBJICH
Ha GopMUpOBaHUE cleAyomuX koMieTeHIui B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa-
30BaTeNIbHON MTporpamMmoit (Tadmuma 1):
Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Konx n HanmeHoBaHue WNHuKaTophl 1OCTUXKEHUS [Inanupyemsle pe3ysbTaTsl
KOMIIETCHIINU 00y4YeHHsl IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-3.1. 3Haet ocHOBHBIE MeTO- | BbIOMpaTh 1 Hcnoab30BaTh CoO-
JIbl U CPEJICTBA TEOPETUYECKUX U | OTBETCTBYIOIIUE PECYPCHI, CO-

IKCIEPUMEHTAIBLHBIX UCCIIEN0BA- | BPEMEHHBIE ME-TONUKA U 000-
OIIK-3. CnocobeHn p A p :

HPOBOMHTE FKCITEDH HUHN pyZlOBaHHE B 00JIaCTH METPOJIO-
P p OIIK-3.2. YMeeT 006pabaThiBaTh U | T'M U TEXHUUYECKUX U3MEPEHUI
MEHTaJbHbIE UCCIIe-
NPECTaBIATh MOJTyYeHHBIe 9Kc- | OOpabaThIBaTh M MPENICTABIISATH

JIOBaHUS M U3MEpe-
HUs1, 00pabaThIBaTh U
NPECTABIIATh MOITY-

NEPUMCHTAJIbHBIC TAHHBIC C yUC- MMOJIYYCHHBIC OKCIICPUMCHTAJIb-
TOM CHeHI/I(i)I/IKI/I OMOTEXHHYESCKUX | HBIE JaHHBIC JTJIA IMMOJTYUCHUA

CHCTEM U TEXHOJIOTHH 000CHOBAHHBIX BEIBO-IIOB B 00-
YeHHbIC JaHHEIE C

OIIK-3.3. BirajieeT HaBbIKAMH BBI- | JIACTH METPOJIOTHH U TEXHUYE-
y4eTOM crienuuKu

0opa ¥ UCTIONE30BaHUS COOTBET- CKUX U3MEPEHUSX.

OMOTEXHUYECKUX CH-

N CTB UX PECYPCOB, COBpeMeH- | MCIIoip30BaTh COBPEMEHHEIE
CTEM U TEXHOJIOTUN YIOILHX PeCypCoB, P P

HBIX METOJIUK M 000pyI0oBaHUA 15| HH(POPMALIMOHHbIE TEXHOIOTHH
IIPOBEJCHUS SKCIIEPUMEHTAIBHBIX | U IPOrpaMMHOE 0OecriedeHne

UCCIIE0OBAHUM U U3MEPEHUN IIPU PELICHUH 33124 B 00-J1aCTH
METPOJIOTMM Y TEXHUYECKHX U3~




MEpPEHHUSIX.

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Juciuminaa «MeTposioruss 1 TEXHUYECKUe U3MEPEeHHs» n3ydaercs Ha 2 kypce(ax) B 3
cemectpe(ax).

JucuuminHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHel (MOIYyIu)» U OTHOCUTCS K
00s13aTeTHbHON YaCTH.

Jlist OcBOEHUS TUCHUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS, HAaBBIKM WM (WUJIU) OIBIT
NPAKTHYECKOH eATeIbHOCTH, CPOPMHUPOBAHHBIE B MPOILECCE U3YUYCHUS JUCIUILINH / TPAKTUK:
CpenctBa aBTOMAaTH3MPOBAHHBIX BBIYHUCICHUHN; DJIEKTPOOE30MAaCHOCTh M TEXHOJIOTHUS 3JIEKTPO-
MOHTaXHbIX pa60T, 3JI€KTpOT€XHI/I‘-I€CKI/Ie MaTcpualbl U JICMCHTBI BHGKTPOHHOﬁ TCXHUKH.
3HaHUsI, yMEHUS U HABBIKU, CPOPMUPOBAHHBIC MTPU U3YYEHUH TUCIUILIUHBI «MeTposiorus u
TCXHUYCCKHUEC UBMCPCHU, 6YI[YT BOCTpe60BaHBI IIpU U3YUCHUU NOCICAYIOIHNX JUCIUIIINH
OCHOBBI IPOMBIIIIEHHON aBTOMAaTUKU U POOOTOTEXHUKH; TeXHUYECKHUE METOIbI JUarHOCTUYe-
CKHX HMICCIICIOBAaHUN U JICYeOHBIX BO3JICHCTBUI, M3MepuTenbHbIe IPeodpa3oBaTelid U JIEKTPO-
161, MosienupoBaHue 3J1eKTPOHHBIX CXeM, YueOHas MpakTuKa (03HAaKOMHUTENIbHAs TIPAKTHKA).

Juctummmmaa « MeTpoorust ¥ TEXHHYECKUE U3MEPECHHS» YaCTHYHO peanusyercs B Gopme
MPaKTUYECKOW MOATOTOBKHU. [IpakTHueckas moAroToOBKa OpraHU3yeTcsl MyTeM MPOBEIEHUS BbI-
MMOJIHCHUSA NPAKTHICCKUX 3aHSITHH.

Huctunnuna «MeTposiorusi U TeXHHYECKHE U3MEPEHHUS» B paMKaX BOCHHUTATEIbHOW pabOThI
HanpaBliieHa Ha (pOpMHUpPOBAHUE Y OO yUAIONTUXCSI

YMEHHsI apTyMEHTUPOBATh, CAMOCTOATEILHO MBICIHUTH, Pa3BUBAET TBOPUYECTBO, MPOQeCcCHOHATb-
HBIC YMCHHUA .

4 O0beM TMCHUNIHHBI (MOAYJIs1) B 3a4eTHBIX €IMHHUIAX C YKA3AHHEM KOJHYeCTBA
aKa/JieMUYeCKHUX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4alouxcs ¢
npenojaBarteseM (0 BHIaM YU4eOHbIX 3aHATHIT) M HA CAMOCTOSATEILHYI0 padoTy
00y4ar MU XCs

O61as TpyA0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisieT 3 3.e., 108 akax. gac.
Pacrnipenenennie o6beMa AMCIMITINHBI (MOYJIS) 110 BUJAM Y4eOHBIX 3aHSITUN MPeICTaB-

JIEHO B Tabiwuiie 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOYJIs) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akanemu-
O0beM IMCUMILINHBI
YeCKHX 4acoB
OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 108
KonTakTHas aynuropHas padora o0yuyawoummxcs ¢ npemnojgasaresem (1o 48
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro
B Tom umce:
3aHATHS JeKIHOHHOTO THNA (JIEKIIUU W WHBIC YIeOHBIE 3aHITHS, TIPEIY-
CMaTpHBarOILUe PEUMYIIECTBEHHYIO Iepeauy ydeOHoH HHPOpMAaLIUH T1e- 32
JTarOrMYeCKUMU paOOTHUKAMM )
3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMHHAPBI, TPAKTUYECKHUE 3aHITHSI, TTPAK- 16
THUKYMBI, 1a0opaTopHbIe pabOThI, KOJJIOKBIYMBI M HHBIC aHAJIOTUYHBIC 3a-
HATHSA),
B TOM yHclie B hopMe NPAKTHUECKON MOJrOTOBKU 4
CamocrosiTeibHas pa0oTa 00y4alOMIMXCsl M KOHTAKTHas padoTa, BKIIO-
YaroIiasi TPyNIoBble KOHCYIbTAIMH, HHIUBUIYAITbHYIO paboTy 00y4aro- 60
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

IIUXCS C MPENoaBaTeisiMu (B TOM YHCIIC HHAUBUAYaIbHbBIC KOHCY/IbTAIMHN);
B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTeILHOM cpeie
BY3a

[TpoMexxyTodHast aTTecTaus 00YJIarOIIUXCs — 3a4eT C OIEHKOMN -

5 Copepxanue JMCUMIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3genam) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJMYeCTBa aKaJeMUYeCKHX
4acoB M BH/JI0B y4eOHOM padoThI

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

Bunel yueOHOI paboTh, BKIIIOYasi CAMOCTO-
ATEJIbHYIO paboTy 00y4aromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonTaktHas padorta mpemnojaBa- CPC
HaumenoBanue pa3zienoB, TeM U COJEpKaHUE Ma- Test ¢ 00ydaroIUMuUcs
Tepuaia Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpHBIE
(mpakTu- | 3aHATHS
YecKue
3aHATHUSA)
Pazjien 1 OcCHOBBI MEeTPOJIOTHM
Tema 1.1 OcHOBHBIE IOHATHS METpOIOruu. 13- 2
MepeHUs U (PU3NYECKHE BETUYNHBI.
Tema 1.2 Mexaynapoaunas cucrema (CHU). Mepsi, 2
ATAJIOHBI, 00pa310BbIE H paboune CpeICTBa
Pacmmpenue npenenoB n3MepeHusi aMIepMeTpa u 3
BOJIbTMETpPA
N3ydeHne TeopeTHUeCKUX pa3AesoB IUCIUILIN-
HbI, IOJrOTOBKA K 3aHIATHSIM CEMUHAPCKOIO THUIIA, 10
noArotoBka u opopmiienue PI'P
Pa3nes 2 MeToasl M cpeacTBa H3MEpeHUi
Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHUH. 2
Tema 2.2 Buasl 1 MeTObI H3MEPEHUS 2
H3mepeHne oMU4eCKUX CONPOTUBICHUN U UH- 3

I[YKTI/IBHOCTeﬁ KOCBCHHBIM MCTOA0OM

N3ydeHne TeopeTHUeCKUX pa3/ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATHSAM CEMHUHApPCKOTO THUIIA, 10
noArotoBka u opopmienue PI'P

Pa3nes 3 Teopust oieHKH KayecTBa H3MEpPEeHUH

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

CranpaptHas 00paboTKa pe3yJbTaToB MHOTO-
KPAaTHBIX H3MEPEHUN

N3yuyeHue TeopeTUYeCKUX pa3ienoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHSIM CEMUHAPCKOIO TUIIA, 10
noJaroToBka u opopmienue PI'P

Pa3znea 4 IloBepka u kaJndpPoOBKa CPeaCTB U3-
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

MepeHust

Tema 4.1 Teopust TOUHOCTH CPEACTB U3MEPEHUM.

SN

Tema 4.2 [ToBepka cpeicTB U3MEPEHUS.

[ToBepka ogHO(}A3HOTO CYETUMKA IIEKTPUUECKOM
SHEPTrUU UHYKIIMOHHOMN CUCTEMBbI

N3yueHune TeopeTnyecKux pasieaoB AUCIUILIN-
HBI, TOATOTOBKA K 3aHATUSIM CEMUHAPCKOr0 THUIIA,
noAroToBka u opopmiienue PI'P

10

Paspen S IlpuxkiaaaHas MeTpoJIOrus

Tema 5.1 V3zmepeHus 3J€KTPUYECKUX BEJTUYHH.

Tema 5.2 DnexTpuueckre U3MEPEHUs HEIJIEK-
TPUYECKUX BEIUYHUH.

N3mepenune ko3¢ uIrenTa MOIHOCTH TIPH pa3-
JMYHBIX BHJIAX HAIPY30K

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

10

Paznen 6 MeTrpoJsioruyeckuii KOHTPOJIb U
HA/30p

Tema 6.1 OCHOBHBIE METO/BI U CXEMBI IOBEPKU

IToBepka 21eKTPOU3MEPUTENBHBIX ITOKA3bIBAKO-
KX npuOopoB™

4*

N3ydeHne TeopeTHUeCKUX pa3/ieoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATHSAM CEMHUHApPCKOTO THUIIA,
noArotoBka u opopmienue PI'P

10

UToro
10 IMCHUILINHE

32

16

60

* peanuzyercs B (popme MPaKTUYECKON MOATOTOBKH

6 BneayautopHasi camocTosiTeJIbHAsi padoTa 00y4YarouXcs M0 JUCHHUIIIMHE

(MmonyJi0)

[Ipu mmaHWpOBaHWU CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CICAYIOIINM PaCIpeeIeHHeM YaCOB Ha CAMOCTOATENbHYIO padoTy (Tabnuua 4):

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

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI

KoaunuyecrBo yacoB

M3y4yeHue TeopeTuyecKux pas3zesioB JUCHUTIINHBI 20
[TonroroBka K 3aHATHSM CEMHUHAPCKOT0 THIIA 20
[ToaroToBka u opopmieHue PI'P 20

60




7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAlluU 00y4AIIHUXCH M0 TUCUHUIINHE (MOIYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IPOMEKYTOUYHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33IaHUM UM MHBIX MaTEpHAIOB, HEOOXOAUMBIX IS
OILICHWBAHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

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

8.1 OcHoBHas quTEpaTypa

1) JlabkoBckast P.SI. Metposorus u 3jeKTpopagnou3MepeHust [DIeKTpOHHbIH pecypc] :
yuebHoe ocobue / P.Sl. JlabkoBckas. — DnekTpoH. TekcToBbie ganabie. — CII6. : YHuBepcu-
Ter HUTMO, 2013. — 142 C. —  2227-8397. —  Pexum  poctyma:
http://www.iprbookshop.ru/67299.html, orpannueHHbBIN. — 3ari1. ¢ YKpaHa.

2) Jlareimenko K.II. Texunueckue uameperust 1 npubopsl. Yacts 1 [DaekTpoHHbIH pe-
cypc] : yuebnoe nocooue / K.II. JlaTbimieHko. — DIIEKTPOH. TEKCTOBbIC NaHHBIe. — Caparos:
By3oBckoe o6pazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/20403.html, orpannueHHBIN. — 3ary1. ¢ YKpaHa.

3) Jlareimmenko K.II. Texauueckue nsmepenus u mpudopsl. Yacts 11 [DnekTpoHHBIH pe-
cypc] : yaebnoe mocobue / K.II. Jlarbimenko. — DIEKTPOH. TEKCTOBBIE NaHHBIE. — CapaToB:
BysoBckoe o6pazoBanme, 2013. — 515 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/20404.html, orpannueHHBINA. — 3ary1. ¢ YKpaHa.

8.1 lomotHUTEIBLHASI JIUTEPATypa
4) Kowmsarua P.B. M3mepeHuss mapaMeTpoB 3JIEMEHTOB PaTIUOTEXHHYCCKUX IICHCH
[D5eKTpOHHBIN pecypc| : METOAMYECKHE YKa3aHUs K BBIMOJIHEHHUIO JIA0OPATOPHBIX paboT Mo

Kypcy «Metposorust u paauousmepenus» / P.B. Komsarun, B.JI. XangamupoB. — DIeKTpoH.
TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKHI1 rOCYJapCTBEHHBIN TEXHUYECKUNA YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 ¢ — 2227-8397. — Pexum pocrymna:

http://www.iprbookshop.ru/30973.html, orpanuuenHssIii. — 3ari. ¢ 3KpaHa.
5) IHInuranoBuy A.H. CpaBHUTEIbHBIH aHAIW3 H3MEPUTEIBHBIX MMAPAMETPOB BOJIBT-
METPOB [DIIEKTPOHHBIN pecypc| : METOAUYECKHEe yKa3aHHUs K JIabopaTopHOM 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, orpanudeHHbIi. — 3ari1. ¢ 3KpaHa.

6) Jlareimenko K.II. MeTponorust 1 u3MepuTelibHas TEXHUKA 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 noctyma: http://www.iprbookshop.ru/20396.html,orpanudeHHbINA. —
3ari. ¢ ’KpaHa.

7) JlwoOymkuna, H.H. Metponorus, CTaHAapTH3aIHs U TEXHUYECKHE U3MEpeHuUs: Y 4el.
nocobue /H.H. Jlrobymkuna — Komcomonbck-Ha-Amype: ®PI'BOY BIIO «KHAI'TY», 2013. —
123 c.

8.2 Meroanueckue yKa3aHus JJs1 CTYJA€HTOB M0 OCBOECHHIO THCIUTIIMHbI

1) TIloBepka 3IEKTPOM3MEPUTEIBHBIX TTOKA3hIBAIOIINX MPHOOPOB: METOIMYECKUE YKa3a-
HUusl K JaboparopHoit pabore. /coct.: C.B. Pynpko, H.H. JltoOymkuna. — Komcomomnbck-Ha-
Amype: TOYBIIO «KHAI'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. —
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.

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

4) Pacmmpenue mpeeaoB U3MEPEHUsT aMIIepMETpa U BOJIbTMETPA: METOJNYECKUE 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'OYBIIO
«KHAI'TY®», 2011. -6 C.

8.3 CoBpemeHHble mnpodeccHOHANIbHBbIE 0a3bl JaHHBIX M HH(OPMALMOHHBIE
CIIPpABOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPH OCYIIECTBJIEHUH 00pPa30BaTEJIbLHOI0
npoiuecca mo AUCHUIINHE

1) DnaexrponHo-6ubaKOTeYHas cucteMa ZNANIUM.COM - http://www.znanium.com

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

8.4 IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHHUKANMOHHON ceTH «AH-
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 JInueH3nonHoe U CBOOOTHO PACIPOCTPAHsIeMOe MPOrpaMMHOe odecredyeHne, uc-
M0JIb3yeMoe MPH OCYIIECTBJIEHHH 00pa30BaTeIbLHOTO MpoLecca

Mo AUCIHUILINHE

Tabnuua 5 — [lepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOT0 00eCeyeHHsI

Haunmenoanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS
Microsoft Imagine Premium JluuensnonssIit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE:

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycao0BUsl

Opranuzaiys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJITAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (mpernoaaBaHus) — pyccKui. [[ns Bcex BUAOB
AYJAUTOPHBIX 3aHATHHA aKa)IeMI/ILICCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dbopmupoBaHuu CBOEH MHAMBHAYATBHOW 00pa3oBaTeNbHON TpaeKTOpHHM O0ydaro-
HH/IﬁCSI HMECT MPaBO HA NEPE3a4€T COOTBCTCTBYIOMNX AWCHUILINH U HpOCbeCCI/IOHaJ'H)HBIX Monay-
JIei, OCBOEHHBIX B IpOIlecce MPEeIIeCTBYIOIEr0 00y4eHUs, KOTOPbIH 0CBOOOXKIaeT oOyyaromie-
Trocqa OT HeO6XOHI/IMOCTI/I X ITOBTOPHOT'O OCBOCHMUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIif npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCS Ha MCHOJIb30BaHUU Tpaju-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
Hble 00pa3oBaTelIbHble TEXHOJOTUHU MPECTABIECHBI JEKINUIMUA U CEMHUHAPCKUMHU (TPaKTHUUYECKH-
MH) 3aHATHSAMH. VIHHOBallMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTMH MCHOJIB3YIOTCS B BUJE LIHPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3auatuil. MHdopmanmoHHbie


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 MpennoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0)KEHHE 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 TOJDKEH JaBaTh HAaMOOJBIINK 00beM MH(MOpMAaUK M 00eCIeYnBaTh
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 3aHATHS IPEICTABISAIOT COOON JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBECHUSI CEMHHAPOB SABJISIETCS 00CYXkJIeHHe Hauboiiee npodseM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIBHBIM TE€MaM, a Takke pa30op NPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCJIOBHSX. B 00s13aHHOCTH npenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLIEHUBAETCS IO CIEAYIOLIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, IIPEAJIaracMble MPENogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NMPOEKTHBIX U MHBIX 3ajaHUI;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETUYECKHM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKACHUM.

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

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHasA padoTa 00yYaOUIUXCS MO0 JUCHUNINHE (MOLYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUIN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTels, XapaKTepU3YIOIUICS NpeAMETHOW HampaBIeHHOCTbIO, 3()(EKTUBHBIM KOHTPOJIEM H
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Ilenu camocTosITETLHOM pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U IMIPAKTUYECKHUX
YMEHUH CTYJIEHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUYECKUX 3HAHUI;

- (hopMHUpOBaHNE YMEHUI HCIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTALHUIO,
CIEHUATIBHYIO JIUTEPATYPY;

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

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIN3aliy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISTHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHONH TEMATHKH.

TexHonorust opraHu3ai cCaMoCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.



KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOHN WJIM CMEIIaHHOU (hopMme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHU Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn WM3ydeHMH AUCHMIUIMHBI OOYYArONIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUIUTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKU.

2. Ilocne u3y4yeHnus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYeTCs 10 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUIECKUM 3aHATHU-
SIM ¥ HHJJMBHTyaJTbHBIM KOMIUIEKCHBIM 33JIJaHHSIM HA CAMOCTOSITEIIbHYIO paboTy.

4. Bcs Tematuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENIBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM ke 1aroTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYECKON
Hay4HOH JIUTEpaType) Ui OoJiee JeTalbHOr0 TOHUMaHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIIHU.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPECICHUS U (aKThI;

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

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIIATH TE3UChI, aHHOTAIIMN ¥ KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

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

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl OH/IA OLICHOYHBIX CPE/ICTB.

Metoanyeckue ykasaHusl IpU padoTe HAA KOHCIEKTOM JIeKIIUH

B xoze nexunoHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCIEKTHPOBAHME Yy4eOHOro mare-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WIM UHBIX SIBJIEHUH U MPOIIECCOB, HAYYHbIE BBIBOJbI U MPAKTUYECKUE PEKOMEH AU, TTOI0KH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabouMX KOHCIEKTax IO,
Ha KOTOPBIX JeJIaTh MOMETKH U3 PEKOMEHI0BAaHHOM JIUTEpPaTyphl, JOMOIHSIOIMINE MaTepUal mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MpenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 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 Hao ¢ U3y4eHHs] peKOMEH0BaHHOM uTeparypbl. Heo0XoaumMo MOMHUTB, YTO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TuM padoTa ¢ peKOMEeH-
JTIOBaHHOW JUTEepaTypoil oOs3aTensHa. Ocoboe BHUMaHUE MPU 3TOM HEOOXOAWMO OOpaTHTh Ha
CoJiep’)KaHWEe OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSICHEHHE SBIIEHUN U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOTIO MPHIIOKEHNS pacCMaTpUBAaEMBbIX TEOPETHMUECKMX BONPOCOB. B mponecce 3toit
paboThl HEOOXOAMMO CTPEMHTHCS MOHSITHh U 3allOMHUTH OCHOBHBIE IOJIOKEHHUS paccMaTpuBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe Pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puase u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoTnl

Teopernueckas 4acTh pacueTHO-Tpaduueckoil pabOThI BHIMIOIHAETCS O YCTAHOBICHHBIM
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 TeMbI, CIEyeT CTPOro MpuepKUBaThes IuiaHa. Pabota He JODKHA
MIPEACTABISITh MEePecKa3 OTACIBHBIX IJ1aB y4eOHHMKA win ydyeOHoro 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 TTPUMe-
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 000py10BaHHUE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPUH

HaumenoBanue aynuropuu
Aynutopus (naboparopun) Ucnonszyemoe o6opyaoBaHue
102/3 Jlaboparopus snekrpuueckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wus3-
WU3MEPEHMI, Me1ha mepenus. Ociuorpag C1-178

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

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 000pYyIOBaHUs (TIPOEKTOP, PKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist 1abopaToOpHBIX 3aHATHI HcTonb3yeTcs ayautopust Ne 302/3 | ocHamieHHast 000pyI0-
BaHUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTesibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON 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 APYTMMH OOYYalOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBUS IJIs TOJIy4eHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Teqarorndyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTAMH O0YYaIOIIMXCSl WHBAIMJOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMHU, IICHXO-
JIoraMH, COIIMaJIbHBIMH paOOTHUKAMU, MPOIIEIIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTaLUu C LIEbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJIEHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/EH-
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: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (TIEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIB30-
BaHUsA). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocreit. st ctynentoB ¢ OB3 mpegycMarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & 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, 3pEeHus);

* 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 MpEeayCMaTpPUBACTCS JOCTYMHAs Gopma MpeaocTaB-
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 aapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

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 TeXHHYECKHE U3MepPeHUst

Hampasnenue noaroroBku 12.03.04 "bBuomexnuyeckue cucmemvl u mexrHoaro2uu"
HampasnenHocTs (Mpoduib) Hnoiceneprnoe 0eno 6 meouko-ouoiocuueckou npakmuxe
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem ¢ oyenxou Kadgheopa DM - Dnexmpomexanuxa

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IH,[[I/IKaTOpBI JOCTHIXKCHUA

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-3. Cnocoben
MIPOBOMTH IKCIICPH-
MEHTAaJIbHbIE UCCIIe-
JIOBAHWSI M U3MEpe-
HUs, 00pabaThIBaTh U
MPEJICTABIISITH ITOTY-
YEHHBIE IAHHBIE C
Y4ETOM Crienu(puKu
OMOTEXHUYECKUX CH-
CTE€M M TEXHOJIOTUI

OIIK-3.1. 3HaeT OCHOBHEIE METO-
JIbl I CPEJICTBA TEOPETUUECKHUX U
IKCIIEPUMEHTAIBHBIX HCCIICIOBA-
HUH

OIIK-3.2. YMmeeT 00pabaTeiBaTh U
MIPEACTABIISITH TIOJTYYCHHBIE IKC-
NIepUMEHTAaIbHBIC JAHHBIC C y4e-
TOM crelu(PUKN OMOTEXHUYECKUX
CHCTEM M TEXHOJIOTHH

OIIK-3.3. Biageer HaBbIKAMU BbI-
00pa 1 UCIOJIb30BAHUSI COOTBET-
CTBYIOIIIUX PECYPCOB, COBPEMEH-
HBIX METOJUK U 00OPYIOBAHUS JIJIS
MIPOBEICHUS KCITEPUMEHTATBHBIX
HCCIIE0BAHUM U U3MEPEHUN

BeiOupats 1 UCnoabp30BaTh CO-
OTBETCTBYIOIINE PECYPCHI, CO-
BpPEMEHHBIE METOJIUKU U 000pY-
JIOBaHUE B 00JIACTH METPOJIOTH
U TEXHUYECKUX U3MEPEHUN
OOpabatbeIBaTh U MPEACTABISITH
MOJTyYEHHBIE HKCIIEPUMEHTATb-
HBIC JIaHHBIC JIJIS TTOJTYUCHUS
000CHOBAHHBIX BBIBOJIOB B 00-
JIACTH METPOJIOTUU U TEXHUYE-
CKUX U3MEPEHUSX.
Hcnonb30BaTh COBpEeMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH
U IIPOTrPaMMHOE 00eCIIeYCHHE
IIPU PEUICHNH 33734 B 00JacTu
METPOJIOTHH U TEXHHYECKUX U3-
MEpEHHSIX.

Tabmuna 2 — [Mactiopt G oH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTenu oueHKHU
AUCHMILINHBI cpeAcTBa

Paznensr 1 — 6 OITK-3 JlaGopaTopHbie | ApryMEeHTHPOBAaHHOCTH OTBE-
paboThI TOB

Paznensr 1,2,3,4,5 OIIK-3 Pacuerno- [TonHOTa M IPaBUIIBHOCTH
rpaduueckas BBITIOJTHEHUS 3a/IaHUS
pabota

Paznensr 1 — 6 OIlK-3 Bomnpocs! k 3k3a- | [TosiHOTa 1 aprymeHTUpo-
MEHY BaHHOCTb OTBETOB

2 Mertoanuyeckne MaTepHaJibl, ONpe/Ie/IAoNMe NPoLeayPbl OlleHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESTEJbHOCTH, XapAKTePU3YIOLIME MPOLece
(popMupoBaHus KOMIIETEHIM I

Meroanueckue MaTtepuaibl, ONPEACIAIONINE TPOLEeIypbl OLIEHUBAHUS 3HAHUM, YMEHUU,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuua 3).

Tabmuia 3 — TexHosornueckas Kapra

Haumenosa-
Cpoku Ikana
HHE Kpurepun
BBINOJI- | OLICHUBA-
OLICHOYHOI0 OLICHUBAHMS
HEeHUuA HHASA
cpeacTBa
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Haunmenosa-
HHE Cpoxn Ilkara Kpurepun
OLICHOYHOTI'0 BRLINOJ- | OHCHHBA- OLlCHHBAHHUS
HEeHUsl HHA
cpeiacTBa
3 cemectp
Ilpomesicymounaa ammecmayun 6 ghopme 3auema ¢ OUeHKOI

1 | JlabopatopHas | B Tedenue | 5 0aIOB | 5 GauIOB — CTYIEHT MOKa3ajl OTIMYHBIE HABBIKU
padora 1 ceMecTpa MIPUMEHEHUS MOJTy4YEHHbBIX 3HAHUM M YMEHUH MPU

2 | JIaboparopHast | B TedyeHue | 5 6ayioB peleHn: POECCHOHATBHBIX 3a1a4 B PaMKax
pabota 2 ceMecTpa YCBOEHHOT'0 y4eOHOro Matepuara.

3 JlaGopaTopHast | B TedeHue | S5 6amioB 4 Gamma — CTYJICHT MOKa3al XOPOUIME HABBIKH
pabora 3 cemecTpa . .

4 | MaGoparopras | & Teucnmc | 5 Gamios MIPUMEHEHHS ITOTYYCHHBIX 3HAHUN U YMEHUH TIPpU
paGora 4 cemectpa peleHny MpoQecCHOHATBHBIX 3a7ad B paMKax

5 | JlabopatopHast | B Tedenue | 5 6amiop | YCBOCHHOIO ydeOHOrO Matepuana.
pabora 5 cemecTpa 3 Gaita — CTy/IEHT MOKa3all YI0BIETBOPUTEIHHOE

6 JlaGopaTopHast | B TeueHue | S 6amioB BJIQJICHUC HABBIKAMM TIPUMEHCHUS TMOJTYyYEHHBIX
pabora 6 cemecTtpa 3HAHUM U YMEHUI TpHU perieHud mpodeccro-

HAIBHBIX 33[1a49 B paMKaxX YCBOCHHOTO y4eOHOrO
Marepuaa.

2 Gayuia — CTYJCHT MPOJIEMOHCTPUPOBATT HEJIOCTa-
TOYHBIA YPOBEHb BIIAJICHHSI YMEHHUSMU U HAaBbIKa-
MU TpU peLIeHUH MpOEeCCHOHANBHBIX 337a4 B
paMKax YCBOSHHOT'O YUeOHOTO MaTepHaa.

7 | PacueTHo- B Teuenue | 20 6awioB | 20 GauioB — CTYIEHT MOKA3al OTJIMYHbIC HABBIKK
rpadudeckast ceMecTpa IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI U YMEHUH TIPH
pabota pelenny po)eCCHOHAIBHBIX 3a1a4 B PaMKax

YCBOEHHOT'O y4€OHOTO MaTepuaia.
15 GannoB — CTYyAEHT MOKa3all XOPOIINE HABBIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
perrernn podecCHOHATBHBIX 3a/1ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.
10 OGamioB — CTy#eHT TOKa3al Y/IOBJIe-
TBOPUTEIILHOE BJIa/ICHUE HABBIKAMHU TIPHMEHEHUS
MIOJTyYCHHBIX 3HAHWH M YMEHUU IIPU PEILCHUN
poQeCCHOHATBHBIX 3a/]a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuara.
0 OawoB — CTYAEHT HPOJIEMOHCTPUPOBAT HEJO-
CTaTOYHbII YPOBEHb BIAJICHUA YMEHUSMU W
HaBBIKAMH TIPU PEIICHNH MPO(ecCHOHATBHBIX 3a-
J1ad B paMKaxX YCBOGHHOTO y9eOHOro MaTepraria.
UTOI'O: 50 6ays10B —

Kpurepun oueHku pe3yjbTaToB 00y4eHHs! 110 JUCHUILIMHE:
0 — 64 % oT MakCHMaJlbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBICTBOPUTEIHHO
(HepoCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIIUHE);

65 - 74 %

OT MaKCHUMalbHO BO3MOXKHOI CYMMBI

(OporoBbIN, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % oT MakcCUMaJIbHO BO3MOXXHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHI, MaKCUMAaJIb-

HBIA YPOBEHb)

0amioB — «YAOBJICTBOPUTCIIBHO»
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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. Pacuupenue npedenos usmepenus amnepmempa u 60J1bmmempa

Kaxkoit Bug nmeeT cxema BKIIFOUCHUSI HAPYKHBIX IIIYHTOB?

Omnpenenure CONMPOTUBICHUE LIYHTA JIsl U3MEPUTEIBHOIO MEXaHU3Ma C TOKOM IOJIHOTO
oTksoHeHUs 5 MA 1 Rum = 3 Om, eciiu Hy)HO n3MepuTh Tok 150A.

Kakum 105kHO OBITH CONMPOTUBIICHHUE LIYHTA K MUJUTHAMIIEP-METPY, PACCUUTAHHOMY Ha
75 MB, ¢ TokOM TIOJIHOTO OTKJIOHEHUS 7,5 MA 11 u3mepenus Toka 7,5A?

Kaxkoit Tok MOXHO H3MepUTh MpudbopomM, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIYHTOM, COIIpOTUBIeHHE KoToporo Rur = 0,01 Om?

Kakue BcmomorarenbHbIe 3JIEMEHThI IPUMEHSIOTCS I U3MEHEHUS MIPeIeJIOB U3MEPEHUs
MarHUTORJIEKTPUYECKUX BOJILTMETPOB?

Kakoro mopsnka A0MKHO ObITH COMPOTHUBIIEHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTEINb-
HOoMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpspkenust Ha pamke Uo = 10 MB, st monyuyenust
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4YeHHs HaIpsHDKEHUs OYJEeT pacllMpeH Ipenena U3MEPEHHUs BOJBTMETpa C
conpotusiieHreM paMku Ro = 1 Om u nagenuem Hanpsbxkenust Ha Hel Uo = 10 MB npu Briroue-
HUU 1006aBogHOTrO pe3uctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3zmepenue omuyeckux coOnpomueieHutl u uHOYKmueHoCmel KoC8eH-
HbIM Memooom

UYTo NOHMMAIOT MOJ1 UBMEPEHUEM COIPOTUBIICHUS?

[ToueMy mpu ompeneneHUuu COMPOTUBICHUS MO METOy aMIlepMeTpa U BOJIbTMETpa Ciie-
JyeT IPUMEHATDH Pa3IMUHbIE CXEMbl BKIIOUEHHS U3MEPUTEIbHBIX PUOOPOB?

Kaxue conpoTuBiieHUs IPU ONPEIEIICHNN 110 METOly BOJIBTMETPA M aMIepMeTpa IPUHS-
TO CYUTATh «OOJNBIINMU» U KaKUE «MalbIMU»?

B uem cyTh KOCBEHHOT0 METO/1a U3MEPEHUS?

3aBUCHT JIM CX€Ma BKJIIOUEHUS! aMIIEpPMETPa, BOJbTMETPA, BATTMETPa OT 3HAYEHUS HEU3-
BECTHOT'O CONPOTHUBIICHUS KATYIIKH UHYKTUBHOCTH?

Onpenenure cyMMapHOE CONPOTUBJIEHHME JABYX IOCIEIOBATEIBHO COEAMHEHHBIX 00pas3-
IIOBBIX KaTyllek conpotuBieHus npu: a) R = (10 + 0,05); 6) R = (1£ 0,02) Om.

KaxoBa oTHOCHTENbHAS TOTPEIIHOCTh U3MEPEHUS HAIIPSHKEHUS IEPEMEHHOr0 TOKa AJIEK-
TPOMAarHUTHBIM BOJIETMETPOM IIPU TOJIOKEHUH MEpeKIrovaTeis poja padoThl Ha MOCTOSHHOM
TOKe, eciu npubop nokaseiBaet 128 B npu Hanpsbkenuu 127 B.

[IpoBeneHsl Tpu TPyNNbl U3MEPEHUN COMPOTHUBIICHUS OAHON W TOM ke 00pa3loBOi Ka-
TYIIKH ¥ TIOJIYYEHBI Ceayromue pe3yiabTaTel, OM: a) x = 100,145 + 0,005; 6) x =100,115 £ 0,20;
B) x =100,165 + 0,010. Ilyrem nanbHeiiielr oOpabOTKHU pe3yNbTAaTOB HANAWUTE MOTPEIIHOCTh
CPEIHEB3BEIIEHHOTO.

g uamepenus HanpsbkeHus oT 80 B 1o 120 B ¢ oTHOcHTENbHON MOIpEMIHOCTBIO, HE
npesbliiaromiend 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIINN Ki1acc TouHOCTH 0,5 U BepxXHUM mpe-
nen n3mepenuit 150 B Y poBneTBopseT in 0T OCTaBIEHHBIM yCIOBUAM?

Jlabopamopnas paboma 3. Cmanoapmuas odpabomka pe3yibmamos MHOLOKPAMHBIX UMepe-
HUU

B kakux ciyuasx mpoBOJSAT U3MEPEHHUSI ¢ MHOTOKPATHBIMUA HE3aBHCUMBIMU HAOJIIOICHH-
amu? UTo NpUHUMAIOT 32 pe3yiabTaT TAKUX U3MEPEHU?
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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 OCHOBHBIC YHCIIOBBIC XapAaKTEPUCTHKH Psiia HAOTIOACHHIA.

Korna npoBonutcst cranaapTHas mnpoieaypa o0paboTKu pe3yiabTaToB U3MEPEHUN C MHO-
TOKpPaTHBIMH HAOIIOJCHUSMH, B YEM OHA 3aKJIF04aeTCs?

Uem oTiinyaeTcs qucnepceus psijia HablltoIeHU OT AUCTIEPCUH pe3ysibTaTa U3MEpeHuit?

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 MaTeMaTHIECKOE BRIPAKEHNE MOMEHTA.

Yemy 10omkeH ObITh MPOMNOPIMOHATICH BPALAIOUINIl MOMEHT B CUETYUKAX WHIYKIIHOHHO-
r'0 TUTA ¥ KaK 3TO 00eCreunBaeTcsl.

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

[Tosicuute, moyemy 4ucio 0oOOpPOTOB AMCKA CUETYMKA MPOMOPLHUOHAIBHO yYUTHIBAEMOMN
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 WHIYKIIMOHHOTO TUTA ObLT IPOMOPIIMOHAJICH AKTUBHOM MOIITHOCTH.

Jlabopamopnas paboma 5. Hzmepenue kosghguyuenma MOWHOCMU NPU PATUYHBIX BUOAX
Hazpy30K

3anumuTe ypaBHEHHE IIKaIbI (ha3oMeTpa

Kakum 006pa3om MOKHO MPOU3BECTH pacueT cos 1o 3HaueHusm P, U, 1?

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 IpUHLIKIL AeHcTBUS 3-X (pa3HOTrO BaTTMETpA.

Jlabopamopnas paboma 6. (Peanusyercs B ¢dopme mpakTUuecKoi MoATr0ToBKU) [losepka snek-
MpousMepumenbHblX NOKA3bl8arOUWUX Npudopos

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

Urto noHnMaeTcs oJ] MOBEPKOM CpeACcTB U3MEPEHUI?

ITpubop kakoro kiacca TOUHOCTH cJeIyeT BbIOpaTh JUIsl 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 MOBEPSAEMOTo NMpuOOpa yKa3aHHOMY Ha HIKajle Kiaccy
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 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.

Pacuerno-rpaduyeckas padora

3aoanue 1. Jns BHIOOPKH SKCIICPUMEHTAIBHBIX JIAHHBIX, MOPYCHHBIX MPU HW3MEPCHHUH
BBIXOJIHOTO HAMpPsDKCHUS TE€HEpaTopa, ONMPEACIUTh TPAaHUIbl JTIOBEPUTEIHHOIO MHTEPBAJIA MPHU
3aJ]aHHOM JTOBEPUTENIFHOIN BEpOSATHOCTH Pj. B Tabnuue 11 BapuaHTOB NMpHUBEAECHBI HOMEP BbI-
00opKH, KiIacc TOUHOCTH BoJbTMeTpa c/d u mpenen usmepenus Uy. UncaoBbie HaHHbIE 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 0,201 |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 | Enunmuna usmepeHus {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 BEPOATHOCTH IIPHU 33JaHHOM JOBEPUTEIBHOM
uHTepBasne. [ BHIOOPKHU CIIy4alHBIX BEJWYMH 33JaHUs | OonpenenuTh 3Hau€HUE JOBEPUTEINb-
HOHM BEPOSITHOCTH, €CIIA 3aJaHbl TPAHUYHBIC 3HAYEHUS IOIPELIHOCTEN B MPOLEHTHOM OTHOLIE-
HHUH K CpelHeMy apr(MeTHueckoMy: &l — HYKHSS TpaHuIla, €2 — BepXHsisl rpaHuia. 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
€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 pacrnpeneneHus: OTHOCUTEIHHOH M abCONIOTHON IMO-
FpeHIHOCTefI 10 AvaIia3oHy U3MEPCHUA I I_II/I(prBOFO BOJIBTMETDpA. PaccuurtaTtr 3HaueHusa ot-
HOCHUTEJIbHOU M a0COIIOTHOM MOTPEIIHOCTEH, KOTOPhIe COOTBETCTBYIOT CpEIHEMY apupMeTHIe-
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CKOMY 3HAYCHHIO BEIOOPKU «A», OMPEICIICHHOMY B 33/IaHUU 1. HAlITH OTHOCUTENBHYIO MOTPEIII-
HOCTBH cpeanero apudmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTpEI-
HOCTb B TOUKE IIKAJIbI COOTBETCTBYIOLIEN 3HAUEHUIO «A»:

Q=0(4) - 41100 %.

JlarnHBIE HEOOXOAMMO B3STh U3 TAOJUIIBI IS 3aaHus 1.

3aoanue 4. OnpeaenuTh TOBEPUTEIIbHBIA UHTEPBAN JJIs 3aIaHHON JTOBEPUTEIIBHOM IO-
CPEIIHOCTH C YY€TOM HHCTPYMEHTAJIbHOW IMOTPEIIHOCTH, HCIOJb3ysd OINUCAHHYI0O METOIUKY.
JlanHble cBOEro BapuaHTa HEOOXOAMMO B3ATh M3 TaOIMIBI AJs 3aaanus 1. Bee pacuers mpous-
BECTH C UCIOJIb30BaHUEM pacnpenenenus CteiofeHTa. Pesynbrar 3amucats B crangapTHOH (op-
Me, YKa3aB IPaHUIlbl JOBEPUTEILHOTO HHTEPBAJIA U IOBEPUTEIHHYIO BEPOSTHOCTD.

3aoanue 5. OnpenennuTth MOKa3aHNUA HUKE NEPEYUCIICHHBIX NTPUOOPOB, Ha KOTOPBIE MO-
OuYepeIHO MOAAOTCS CUTHANIBI C OJIMHAKOBON aMIUIUTY 10, HO UMEIOIIKE PA3IUYHYI0 (popmy.

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

2) BonbT™eTp, ¢ mpeoOpa3oBaTelieM CPeAHEBBINMPSMICHHOTO 3HAYCHHUS (JIMHEWHBIA fe-
TEKTOpP).

3) BonbTMeTp, ¢ aMIUTUTYAHBIM PE0Opa3oBaTeaeM H KOHACHCATOPOM, BKITFOUECHHBIM T10-
CJIEIOBATENBHO (AMIUTUTYAHBIN IETEKTOP C 3aKPBITHIM BXOJOM).

Bce mpubops! oTrpagyrpoBanbl B AESHCTBYIONINX 3HAYCHUSIX CUHYCOMJAIBHOTO CUTHAJA.
CurnHanel, KOTOpBIE CeIyeT MoAaTh, UMEIOT ouHaKoBy0 ammuutyay Un =10 - N, [B], roe N —
HOMEp BapuaHTta. PaccmaTtpuBaroTcs Tpu THIIA CUTHAJIOB:

1) F'apMOHWYECKHI CHTHAI.

2) Meannp.

3) OpHomnonspHbIe TPSIMOYTOJIBHBIE UMITYJIbCHI AMUTENBbHOCTRIO T = 10 - N, [MKkc] u ya-
croroi ciaepoBanus 5000 .
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Jlucr perucrpanuu usmenenuit k PI1/I

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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