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1 OOume mooKeHus

Pabouas nmporpaMma qUCHUIUTMHEI «METpPOJIOTHS U TEXHUYECKHE U3MEPEHHS» COCTaBIIe-
Ha B COOTBETCTBUM C TPeOOBAHUAMU (heepabHOIO FOCYJapCTBEHHOIO 00pa30BaTEIbHOTO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MuHucrepctBa oOpasoBanus U Hayku Poccuiickoit dexnepa-
uu Ne 870 ot 31.07.2020, u ocHOBHOM nipodeccrnoHanbsHOi 00pa3oBaTeIbHON MTPOrpaMMBbI 101~
TFOTOBKH «YTIpaBJI€HHE HHHOBALMOHHBIMH IIPOEKTaMM» 10 HarpasiieHuto 27.03.05 MuHoBaTHKA.
[IpakTHyeckas MOArOTOBKA PeaIU3yeTcsl Ha OCHOBE:

- Ilpodeccnonansusiii cranaapt 40.033 «CIIELIUAJIMCT I10 CTPATETMYECKOMY U
TAKTUYECKOMY IIVTAHMPOBAHUNIO U OPTTAHU3 ALY ITPOU3BOJICTBA». O606-
mieHHas TpyaoBas GyHkuus: A. TakTHUecKoe yrpaBiieHHE MPOIecCaMy TUIAHUPOBAHUS U Opra-
HU3aIMK IPOU3BOJICTBA HA YPOBHE CTPYKTYPHOI'O MOJPA3/IeI€HuUs IPOMBIIUIEHHOW OpraHu3a-
uuu (otnena, uexa).

3agaun ®opmMupoBaHUe 3HAHWH, YMEHUH U HAaBBIKOB B 00JACTH METPOJIOTHH, MPHUH-
AUCHHILIHHBI LIAIIOB U3MEPEHNUsI, TEOPUU OIIPEIEIICHUS MOTPEIIHOCTEN U3MEPEHUS; CPELICTB
U3MepeHus: PU3NUECKUX BEITHUYHH.
OcHoBHEbIE OCHOBBI METPOJIOTHH.
paszesbl / TEMbI MeTo/bl M CpeCTBa U3MEPEHUI.
ANCHHATITAHBI Teopust OLICHKH Ka4eCTBa H3MEPEHUH.
[ToBepka 1 kamMOpPOBKa CPEJCTB U3MEPEHUS.
IIpukiagHas METPOJIOTHS.
MeTtposiornueckuii 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 GopMupoBaHue ciaeayomux komereHuil B coorserctBun ¢ ®I'OC BO u ocHoBHOH 00pa-

30BaTeNbHON IporpaMmoii (Tabnuua 1):
Tabmauna 1 — KoMnereHIMy 1 MHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpLI JOCTHIKCHUA

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

Ob6menpodeccnoHanbHbIe

OIIK-2 Cnocoben
dbopMyIupOoBaTh 3a-
nauu mpodeccuo-
HaJBLHOM JIeATEIILHO-
CTH Ha OCHOBE 3Ha-
HUHN NpOoGUIbHBIX
pa3ziesioB MaTeMaTu-
YECKUX, TEXHHUECKUX
U €CTECTBEHHO-
HAyYHBIX JIUCIUATLINH
(Momymeit)

OIIK-2.1 3HaeT 3aKOHBI TPOPUITb-
HBIX Pa3/I€JI0B MATEMaTHYECKUX,
TEXHUYECKUX U €CTECTBEHHO-
HAy4YHBIX JUCLHUILIINH

OIIK-2.2 YmeeT npuMeHsTh (hu3u-
YeCcKue, MaTeMaTH4eCKe, TEXHH-
YECKUE U €CTECTBEHHO-HAyUHBIE
METO/Ibl, METOJI0JIOTHH, CIIOCOOBI U
ITOPUTMBI U1 (POPMYTUPOBAHUS
3aJ1a4 TEOPETUUYECKOr0 U PUKIIAI-
HOTO XapakTepa npodeccuoHanb-
HOM JIeSITEIbHOCTH

OIIK-2.3 Bnazneer HaBbIKaMU MpHU-
MEHEHUs 3HaHUH NPOQHIBHBIX
pa3aesioB MaTEMATUYECKUX, TEXHU-
YECKUX U €CTECTBEHHO-HAYYHBIX

3HaTh ¥ UCIOJIB30BATH COOTBET-
CTBYIOIIHME PECYPCHI, COBPEMEH-
HBIE METOJIMKU ¥ 000pYI0BaHUE
B 00JIACTH METPOJIOTH U TEXHU-
YECKHUX N3MEPEHUI

YMetb 00pabaTbIBaTh U Ipe-
CTaBIISITh ITOJTyYEHHBIE dKCITe-
PUMEHTAJIbHBIE JaHHBIE IS 110~
JTydeHHsi 000CHOBAaHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUH U
TEXHUYE-CKUX N3MEPEHUSX.

Brnanets coBpeMeHHBIMU MH-

(bopMaIMOHHBIMH TEXHOJIOTUSI-
MU U IPOrpaMMHBIM obecreue-
HUEM IIPU PEIICHUH 3a1a4 B 00-
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JTUCIUIUIMH IpU GOPMYIHPOBAHUHY | TACTH METPOJIOTHUHU U TEXHHUYE-
npodeCCHOHATBHBIX 3a1a4 CKHX M3MEPEHHI

3 MecTo IMCHUILUIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Jucuuminaa «MeTpornorvist M TEXHIUeCKHe M3MEPEHHsDy U3y4daeTcsi Ha 2 Kypce B 3 ceMecTpe.

JucrurinHa sSBisieTcss 0a30BOM AUCHMIIMHOM, BXOJHMT B cocTaB Onoka 1 «Jlucuumiu-
HbI (MOJYJTH)» U OTHOCHUTCS K €ro 0a30BOI YacTu.

Jlist OcBOEHUS TUCHUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS, HAaBBIKM M (WUJIU) OIBIT
MPAKTUYECKOHN AeATEIBHOCTH, C(OOPMHUPOBAHHEBIE B MPOLECCE U3YUCHHS JUCIHUIUINH / TPAKTUK:
«CoBpeMeHHbIE INEKTPOTEXHUYECKUE U IJICKTPOHHBIE YCTPOUCTBAY.

3HaHus, yMEHUS U HAaBBIKU, CHOOPMUPOBAHHBIC AUCHUILTUHON «Memponocus u mexnuye-
cKue uzmepenusy, 0yayT UCMOJIb30BAaHbI MPU MOJATOTOBKE U ¢Jlaue roCyAapCTBEHHOTO SK3aMeHa.

Juctummmaa « MeTpoIoTust ¥ TEXHHYECKUE U3MEPECHHS» YaCTHYHO peanusyercs B hpopme
MPAKTUYECKON MOATOTOBKH. [IpakThyeckasi MOATrOTOBKA OPraHU3YETCsl MyTEeM BBINOJHEHUS Ja-
OopaToOpHBIX padoOT.

Huctunnmna «MeTposiorusi U TeXHHYECKHE U3MEpPEHHUS» B paMKaX BOCHHUTATEIbHOW pabOTHI
HanpaBlieHa Ha (pOopMHUpPOBAHUE Y 00 yUAIONTUXCSI
YMEHHsI apTyMEHTUPOBATh, CAMOCTOATEILHO MBICIHUTH, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHATb-
HbIC YMEHHUS .

Bxoonoti koumpons npu uzyuenHuy Qucyuniunbl He NPOBOOUMCA.

4 O0beM TMCHUNJIHHBI (MOAYJIs1) B 3a4eTHBIX eIMHHUIIAX ¢ YKA3aHUEM KOJINYeCTBA
aKa/JieMUYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4Yaronuxcsi ¢
npenoaaBatesieM (10 BUAAM Y4eOHBbIX 3aHATHI) H HA CAMOCTOATEIBLHYI PadoTy
00y4Yar MU XCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 3 3.€., 108 akax. gac.
Pacrnipenenennie oobeMa AUCUMITIUHBI (MOIYJIS) 110 BUJAM Y4eOHBIX 3aHATUN PEICTaB-

JIEHO B TabiuIie 2.

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

Bcero akagemu-

O0BbeM IUCHUNIINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 108
KonrakTHas aynuropHasi pa6oTta o0y4aommXxcs ¢ npemnojgaBaresiem (1o 48
BH/JIaM Y4eOHBIX 3aHSATHII), BCEr0o

B ToMm uncie:

3aHSATHUSA JIEKIIMOHHOT0 TUNA (JICKIIUHA U WUHBIE yUYeOHBIC 3aHATHS, TIPEIY-
CMaTpUBAOIIKE TPEUMYIIECTBEHHYIO TIepeaady yueOHoi nHpopMaIiu rme- 32
JTarOrMYeCKUMU paOOTHUKAMM )

3aHATHSA CEMUHAPCKOr0 THNA (CEMHHAPbI, MPAKTUUECKUE 3aHATHUS, IPAK- 16

TUKYMBI, JTJAOOPATOPHBIE padOTHI, KOJUIOKBUYMBI M MHBIC AaHAJIOTHYHBIE 3a-
HATHSA),
B TOM 4YHCJIe B (pOpME MPAKTUUECKON MTOATOTTOBKH 4

CamocrosiTeibHAsA padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rPynioBble KOHCYJIbTAINH, HHAUBUAYATBHYIO pPab0Ty 00yUaro-
LIMXCS C MPENO0IaBaATEISIMU (B TOM UUCIIE NHAUBUAYAIbHBIE KOHCYJIBTALUN);
B3aUMOJICHCTBHUE B AJIIEKTPOHHON WH()OPMAITMOHHO-00pa30BaTEIHLHOM cpesie
By3a
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKUX 4aCO0B

[TpomexyTouHas aTTecTanus 00y4aroImuxcs — 3a4eT C OLEHKON -

5 Coaep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BU/IOB Y4eOHO padoThI

Tabnuna 3 — CtpykTypa U coiep>kaHue JUCIUILTUHBI (MOTyJIs)

Buzpsl yaeOHOW pabOThI, BKIIIOUAst CaMo-
CTOSITENIbHYIO PabOTy 00yUaroUIMXCs U TPY-
JIOEMKOCTb (B Hacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3zienoB, TeM U CoJiepKaHUEe Ma- TeJIs ¢ 00yJaroUMMHUCS
Tepuaa Jlekiuu | Cemmuap- | JlaGopa-
CKHe TOpHbBIE
(mpaktu- | 3aHATHS
YecKHe
3aHSITHSL)
Paznen 1 OcHoBBI MeTpOJIOTHH
Tema 1.1 OcHOBHBIEC IOHATHS METpooruu. 13- 2
MepeHUs U (PU3NYECKHE BEITUYHHBI.
Tema 1.2 Mexnynapoanas cuctema (CH). Mepsi, 2
3TaJIOHbI, 00pa3l0BbIe U paboune cpesicTBa
Pacmmmpenue npenenoB u3MepeHus aMmrnepmMeTpa u 3
BOJIETMETPA
N3ydeHne TeopeTHUeCKUX pa3AesoB TUCIUILIN-
HBI, IOJTOTOBKA K 3aHATUSAM CEMHUHApPCKOTO THUIIA, 10
noArotoBka u opopmiienue PI'P
Pa3nes 2 MeToabl M cpeacTBa U3MepeHui
Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHHUN. 2
Tema 2.2 Buapl 1 MeTOIbI H3MEpPEHUS 2
H3mepeHne OMUYECKUX CONPOTUBIICHUN U UH- 3

I[yKTHBHOCTCfI KOCB€HHBIM METOJI0M

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

Paszpnen 3 Teopusi olieHKH Ka4yecTBA U3MEPEHHUH

Tema 3.1 Teopus norpeniHocTen. 4
Tema 3.2 CraTucT4ecKkre METOIbl U AITOPUTMBI
00paboTKH pe3yIbTaTOB MHOTOKPATHBIX U3Mepe- 4
HUU.

CrangaptHas o0paboTKa pe3yIbTaToOB MHOTO-
KPaTHBIX U3MEpPEHUt

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

Pa3nesn 4 IloBepka n ka1udpoBKa CpeacTB U3-
MepeHHs

SN

Tema 4.1 Teopust TOUHOCTH CPEACTB U3MEPEHUM.

SN

Tema 4.2 [ToBepka cpecTB U3MEPEHUS.




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

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE Ma-

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Tepuana

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

[ToBepka ogHO(}A3HOTO CYETUUKA AIEKTPUUECKOM
SHEPTrUU UHYKIIMOHHOMN CUCTEMBbI

N3yueHue TeopeTnyecKux pasienaoB AUCIUILIN-
HBI, TOATOTOBKA K 3aHATUSIM CEMUHAPCKOTr'0 THUIIA,
noAroToBka u opopmiienue PI'P

10

Paspnea S IlpuxkiaaaHas MeTpoJIOrus

Tema 5.1 M3Mepenust 2371€KTpUUECKUX BEJIUYHMH.

Tema 5.2 DnexTpuueckue u3MepeHHs HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko3 puirienTa MOIHOCTH MIPH pa3-
JIMYHBIX BUJIAX HArpy30K

I/I3y‘IeHI/IC TCOPCTUYCCKHUX pa3aCI0B JUCHUIIIN-
HbI, IIOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'0 TUIIA

10

Paznen 6 MerpoJsiorudeckuii KOHTPOJIb M Ha/I-
30p

Tema 6.1 OCHOBHBIE METO/BI U CXEMBI IOBEPKU

IToBepka 21eKTPOU3MEPUTENBHBIX ITOKA3bIBAIO-
KX npuOopoB™

4*

N3yyeHue TeopeTUYeCKUX pa3ieaoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO TUIIA,
noJroToBka u opopmienue PI'P

10

UTOoIro
10 JUCHHUILIMHE

32

16

60

* peasinzyercs B opMe MPAKTHIECKOM MOTOTOBKHI

6 BHeayauTOpHasi cCaMOCTOSITeIbHAs PaG0Ta 00YYAKOIIMXCS MO AUCHUTIHHE

(Moxaysi0)

[Ipn mnaHUPOBAHMHM CaMOCTOSATENHHON pPabOTBI CTYINEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIICTYIOIINM PAacTIPeICICHHEM YaCOB Ha CAaMOCTOSITENbHYIO padoTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

M3y4yeHue TeopeTuyecKux pa3zesioB JUCHUTIINHBI 20
[TonroroBka K 3aHATHSM CEMHUHAPCKOTO THIA 20
[ToaroToBka u opopmieHue PI'P 20
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7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAUMU 00YYAOIIMXCS MO JUCHUILINHE (MOYJII0)

@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 MHPOPMAIIMOHHOE o0ecTiedeHHne U CIUTIIHHbBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1) JlabkoBckas P.SI. MeTposiorust v 31eKTpopaanon3MepeHust [ DIeKTpOHHbIH pecypc] :
yueOHoe mocobue / P.S. JlabkoBckas. — DiekTpoH. TekcToBbie nanHble. — CII6. : YHuUBepcu-
Ter HUTMO, 2013. — 142 C. —  2227-8397. —  Pexum  pmoctyma:
http://www.iprbookshop.ru/67299.html, orpannueHHbBIN. — 3ari1. ¢ YKpaHa.

2) Jlareimenko K.II. Texunueckue uameperust 1 npuOopsl. Yacts 1 [DnekTpoHHbIH pe-
cypc] : yaebnoe mocobue / K.II. Jlarbimenko. — DIEKTPOH. TEKCTOBBIE naHHBIE. — CapaToB:
By3oBckoe o6pazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20403.html, orpannueHHBIN. — 3ary1. ¢ YKpaHa.

3) Jlareimmenko K.II. Texauueckue namepenus 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, orpannueHHBIN. — 3ary1. ¢ YKpaHa.

8.1 lomotHUTEILHASI JIUTEPATYpPa
4) Kowmsrua P.B. M3MmepeHuss mapaMeTpoB 3IIEMEHTOB PaTHOTEXHUUYCCKHUX IIETICH
[D5eKTpOHHBIN pecypc| : METOAMYECKHE YKa3aHUs K BBIMOJIHEHHUIO JIA0OPATOPHBIX paboT Mo

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

http://www.iprbookshop.ru/30973.html, orpanuuenHsIii. — 3ari. ¢ 3KpaHa.
5) HInuranoBuy A.H. CpaBHUTEIbHBIH aHAIW3 H3MEPUTEIBHBIX MMAPAMETPOB BOJIBT-
METPOB [DIIEKTPOHHBIN pecypc| : METOIUYECKHE yKa3aHHs K JJabopaTopHOU paboTe Mo Kypcy

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

http://www.iprbookshop.ru/22936.html, orpanudenHbIi. — 3ari. ¢ 3KpaHa.

6) Jlareimenko K.II. Metponorus u u3MepuTenbHas TEXHUKA Ha 0a3e W3MEPUTEITBHBIX
npeoOpazoBareneit OBEH [Onexktponusiii pecypce]| : maboparopusiii mpaktukym / K.II. JlaTsi-
IIEHKO. — DJIEKTPOH. TEKCTOBbIe aHHble. — CapartoB: By3oBckoe obpazoBanue, 2013. — 194
C. — 2227-8397. — Pexxum poctyma: http://www.iprbookshop.ru/20396.html,orpanuaeHHbINA. —
3ari. ¢ ’KpaHa.

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

8.2 Meroanueckue yKa3aHus JJs1 CTYJA€HTOB M0 OCBOECHHIO THCIUTIIMHbI

1) TloBepka 3MEKTPOM3MEPUTEIBHBIX TTOKA3hIBAIOUINX TPHUOOPOB: METOANYECKUE YKa3a-
HUA K JabopaTtopHoit padore. /coct.. C.B. Pynpko, H.H. JIroOymkuna. — Komcomornbck-Ha-
Amype: TOYBIIO «KHAI'TY», 2010. - 13 c.



2) TloBepka 0qHO(A3HOTO CYECTUHKA DIICKTPUICCKON IHEPTHH WHIYKIIMOHHOW CHCTEMBI:
METOJMYECKHE yKa3zaHus K yraboparopHoir padore. /coct.: C.B. Pynpko, H.H. JlroGymkuHa. —
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. JlroOymkuna. —
Komcomonbck-na-Amype: TOYBIIO «kKHAI'TY», 2010. — 12 c.

4) PacmmpeHue mpeeaoB U3MEPEHUsT aMIIepMETpa U BOJIBTMETPA: METOIUYECKHE 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 IEIAX: METOIUYCCKHE YKa3aHUS K
naboparopHoit padore. /coct.: E.Il. BankoBa. — Komcomonbck-Ha-Amype: TOYBITIO «KHAT -
TVY», 2011. -6 c.

8.3 CoBpemeHHble mnpodecCHOHA/IbHbIE 0a3bl JAHHBIX M HH(pOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIECTBJIEHHH 00Pa30BaTEILHOIO
npouecca mo JHCHHIJIHHEe

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

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

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

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

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

8.5 JIuneH31noHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecrevyeHue, uc-
MoJIb3yeMoe MPHU O0CyleCTBJIeHUH 00pa30BaTebHOI0 Mpolecca

o AMCHMIIJIMHE

Tabnuua 5 — [lepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOT0 00eCeyeHHsI

Haunmenoanue [10 PexkBu3NTHI / yCIIOBUS MCTIOIB30BAHUS
Microsoft Imagine Premium JluuensnonssIit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE:

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycao0BUsl

Opranmzanys 00pa3oBaTEeIbLHOTO MPOIIECCa PETJIAMEHTUPYETCS] YICOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pyccKuid. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac YCTAHABIMBAETCA MPOJOJKUTEIbHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIONMIMX AUCIUILIAH U TPO(ECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MPOIIECcCe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOJMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBAIIMOHHBIX U WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHble TEXHOJOTUHU MPEICTABICHbI JIEKIUSIMHU U CEMUHAPCKUMHU (IIPAKTHYECKH-
MH) 3aHATHSAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUE MIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auaTuil. MHpopmanmoHHbie


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

o0pa3oBaTeNbHbIE TEXHOJOTMH PEATH3YIOTCS MYTEM aKTHBHM3AIMHA CAaMOCTOSITENBHOW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JlekmOHHBII Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu aekTop 00s13aH MpeayNpenuTh CTYyJCHTOB, IPUMEHUTEIIFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKunMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIy0OKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi GOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUE MaTepraa.

9.3 3aHsiTHSI CEMMHAPCKOIO THIIA

CeMuHapcKue 3aHATHS MPEICTABISAIOT co00 AeTaan3auio JEKIUOHHOTO TEOPETHIECKO-
ro Marepuana, pOBOASATCS B LEAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PAa3/EIbl.

OcHoBHOH (OpMOI1 IPOBENIEHUSI CEMUHAPOB SBJISIETCS 00CykaeHne Hanbosee mpodiiem-
HBIX U CJIOKHBIX BOIIPOCOB IO OTAEJIBHBIM TEMaM, a TaKXke pa30op MpUMEPOB U CUTYyallUil B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernogaBaTess BXOAT: OKa3aHHEe METOAMYECKON MOMOIIU
Y KOHCYJIbTUPOBAHHE CTYACHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHATHUSIX OLEHUBAETCS M0 CIEAYIOLIUM KPUTEPUSIM:

- OTBETHI Ha BOIPOCHI, IIPEAJIaracMble MPENogaBaTeseM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE TIPOCKTHBIX M MHBIX 3aJJaHUN;

* aCCUCTHUPOBAHUE MIPEMO/IaBATEIO B IIPOBEICHUN 3aHATUH.

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

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

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

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCS M0 JUCHUNINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUN, YMEHUN 0€3 HEeNmOCPEACTBEHHOI'0 y4acTHs Mperoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBJIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Ilenu camocTosITETLHOM pabOTHI:

* CHCTEMATH3alMs U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTHYECKHUX
YMEHUU CTYJICHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISATHCS UHAWBUIYaIbHO WM TPyNIamMH CTy-
JICHTOB B 3aBUCHMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHonorust opraHu3ayu CaMOCTOSTEIbHON pabOThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.



KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CAaMOCTOSTENBHOW pPabOThl CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJISA0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHMs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn WM3ydeHMM AWMCHMIUIMHBI OOYYArOIIMMCS II€JIECOO0Pa3HO BBHIMOJHATH CIIEAYIOIINE
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUIUTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKU.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 TTaMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco6oe BHUMAaHUE CIIeAYET YAEIUTH BHIIOJIHEHUIO OTYETOB 110 NPAKTUYECKUM 3aHATH-
SIM ¥ HHJJUBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs Tematuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENIBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. MM jke 1aioTcsi HCTOYHHKH (B MEPBYIO OUYepeb BHOBh M3JIAHHBIE B TIEPUOIUIECKOM
Hay4YHOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUU.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPECICHUS U (aKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSITHHA MaTepHall M JIOTIOJHUTH
€ro ¢ Y4eTOM PEKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH TE3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJHATH 331aHNUs1, aHAJIOTUYHBIE MTPeJIaraéMbIM Ha 3aHATHIX;

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

MeTtoauyeckue ykasaHusi Py padoTe HA/l KOHCIIEKTOM JICKIHHU

B xone neKknuoHHBIX 3aHATUA HEOOXOIMMO BECTH KOHCIEKTHPOBAHHE YUEOHOTO maTe-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GOpMyIHUpOBKH, PACKPBIBAIOLINE COIEP)KAaHUE TeX
WY WHBIX SABJICHUH U MponecCoB, HAYYHBIC BBIBOJAbI U INPAKTHUYCCKNEC PECKOMCHAAIUHN, ITOJIOXKU-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabouMX KOHCIEKTax IO,
Ha KOTOPBIX JACJIaTb IIOMETKHU U3 pCKOMeHI[OBaHHOﬁ JIATEPATYPhI, JOIOJHAOIINEC MaTCpral IIpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX IOJIOKEHHMH. 3a/1aBaTh MPENOAABATENI0 YTOUHSIONNE BOIPOCHI C IIEIbI0 YICHEHUS Teope-
TUYECKUX ITOJIOKEHUH, Pa3pEIICHUs CIIOPHBIX CUTYALMH U T.1I.

MeTtoauyeckue yka3aHusl M0 CaMOCTOSITeIbHOI padoTe HAA M3yuyaeMbIM MaTepHa-
JIOM U NPH NOAT0TOBKE K NMPAKTHYECKUM 3aHATHAM

Haunnate Hao ¢ U3y4eHus] peKOMEH0BaHHOM uTeparypbl. Heo0XoauMo MOMHUTB, YTO
Ha JIGKIIMKM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHal, a TOJbKO ero yacTb. OcTalbHas ero
YacTh BOCIIOJIHAETCS B IIPOLIECCE CaMOCTOATENBHOM paboThl. B ¢BA3M ¢ 3TM paboTa ¢ peKoMeH-
JTIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAWMO OOpaTHTh Ha
COJACPIKAaHUE OCHOBHBIX MOJT0KEHUH U BbIBOOB, 00BsSICHEHHE SABIIEHUH U CbaKTOB, YACHCHUEC
MIPAaKTUYECKOr0 MPUIIOKEHHUS PAacCCMaTPUBAEMBIX TEOPETHYECKUX BOIIPOCOB. B mpouecce stoi
pa6OTBI H€06XOJII/IMO CTPEMUTLHECA MMOHATH W 3allOMHHUTH OCHOBHBIC ITOJIOKCHHA pacCMaTpuBac-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puaie u T.1.

MeTtoauyeckue yKa3aHHUs 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoThl

Teopernueckas 4acTe pacyeTHO-rpauyecKoil padOThI BBIMOIHAETCS 10 YCTaHOBIECHHBIM
TEMaM C UCIOJb30BAaHUEM NPAKTHUECKUX MaTepuaioB. K kaxaol TemMe pacueTHO-rpaduvecKoil
paboThl pEKOMEHyeTCsl IPUMEPHBIN NIEPEeUYeHb y3JI0BbIX BOIPOCOB, CIIUCOK HEOOXOIUMOMH JIUTe-
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parypsl. M3narast BOmpocsl TEMBbI, CIEyeT CTPOro NMpuiepKUBaThCs MiaHa. PaboTa He nomkHa
MIPEACTABISITh MEepecKa3 OTACIBHBIX IJ1aB y4eOHHMKA win ydyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI o CymecCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTU CBOMU IIPCI-
noxenus. OOIIMe MOJIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUM e-
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 000py10BaAHUE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPUH

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

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHI YKOMITJICKTOBAHBI MEOEIhIO M TEXHUYECKHUMHU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIIUMU I NIPEeACTaBiIeHHs yueOHON nH(popManuu OOJbIION aynuTo-
pun (HaOGOpPBI JIEMOHCTPAIIIOHHOTO 000pYyIOBaHUs (TIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUECKUE UILUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

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

CamocrositenbHas padoTa.

[Tomernienust 1yisi cCaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TIOJKIIOYEHUS K ceTH «MHTepHEeT» U JOCTYNOM K 3JeKTPOHHONW MH(OpMaLMOHHO-
obpazoBarenbHoi cpene KHATY:

- yntanbHbii 321 HTb KHAT'Y.

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

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 OﬁyquI/II{) JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA 1 HUHBAJIMAOB

OcBoeHUe MUCIUIUTMHBI 00YYAOIIUMUCS C OTPAaHHYCHHBIMA BO3MOXKHOCTSIMHU 37I0OPOBBS
MOYXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYyYaroIIMMUCS, TaK M B OTJEIbHBIX
rpymmax. [IpenmonararoTcs crienuaibHbIe YCIOBHS TSI TIOTYYEHUS 00pa3oBaHMs 00yJIaroIuM -
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSL.

[Tpodeccopcko-Teqarorndyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hanmuuuu). Ilpu HeoO-
XOJJUMOCTH OCYIIECTBIISIETCS JOTOJHUTENbHAS MOJepKKa MpenoJaBaHus ThbIOTOPaMH, MCHXO-
JIOTaMH, COITMATbHBIMU paOOTHUKAMH, TIPOIIEIIIIMMH TIOATOTOBKY aCCHCTEHTAMH.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpeanoiaracTcst HCIoJIb30BaTh COIMATLHO-aKTUBHBIE U ped-
JICKCHBHBIE METOJIbI 00YUYEHUs, TEXHOJIOTHH COLMOKYJIbTYPHOM peabuiIuTaluy C 1eIblo OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOLLIEHUI C APYTUMU CTYy/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIIMMarta B cTyeH4eckoit rpymme. [logbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPENOCTABICHHUS MaTepuala B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminHsl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BAHUEM CPENICTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTeCTAlUU AJsl CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaeT-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OIIEKTPOHHOH ¢opme (Id JHUI C HAPYIIEHUSIMH OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe C yBEeIMUYSHHBIM MPU(TOM U KOHTPACTHO-
CThIO (IUIs1 JIUL] C HApYILEHUSMHU CIIyXa, peuH, 3peHus);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

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

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

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

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

ITpu HeoOXxoaMMOCTH JUIsl 00YYarOIUXCs C MHBAJIMAHOCTHIO MPOLIEYpa OLEHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTpOJ'IOI‘I’IH H TEXHUIECCKHUEC U3MECPCHUA

i HammpaBnenne noaroToBku 1 27.03.05 Hnnosamuxka i
' HanpaBiaeHHOCTD (pOQHIIB) ' Vnpasnenue unnosayuonnviMu npoyeccamu E
. 00pasoBaTENbHOM MPOTPAMMEL _ | ] i

KBanudukanus BelTyCKHUKA | bakanasp 5

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

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

! 3auem ¢ oyenxou ! Kadgheopa M - Dnexmpomexanuxa

_____________________________________________________________________________________________________________________________

> B 1aHHOM MPHJIOKEHUH TIPEICTABICHbI TUIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha kadeape B OyMaKHOM H 3JIEKTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTaTAMH 00pa30BaTe/IbHOM NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben
dbopmynupoBarh 3a-
naqu npodeccuo-
HAJILHOM JIeSITEIbHO-
CTH Ha OCHOBE 3Ha-
HUN TPOPHITBHBIX
pa3aenoB MaTeMaTu-
YECKUX, TEXHUICCKUX
U €CTECTBEHHO-
HAYYHBIX JUCUIUTUINH
(MopyIieit)

OIIK-2.1 3HaeT 3aKOHBI TPODUITH-
HBIX Pa3JeJI0B MAaTEMAaTHYECKHX,
TEXHUYECKUX U €CTECTBEHHO-
HAYYHBIX JUCLUILIHH

OIIK-2.2 YmeeT npuMeHsTh GU3H-
YeCKHE, MAaTEeMaTHYECKUE, TEXHU-
YECKUE U €CTECTBEHHO-HAYyYHbIE
METObI, METOIOJIOTHH, CIIOCOOBI K
ANTOPUTMBI ISl POPMYITHUPOBAHUS
3a/1ay TEOPETUYECKOTO U MPUKJIIAI-
HOTO XapakTepa npodheccuoHalb-
HOM JIeSITCIIFHOCTH

OIIK-2.3 Bnageer HaBbIKaMH IIpU-
MEHEHHUsI 3HAHUU TTPOPHIbHBIX
pa3iesioB MaTEMATUYECKUX, TEXHHU-
YECKUX U €CTECTBEHHO-HAYYHBIX
JTUCITUILIAH TIpU (HOPMYIUPOBAHUH
poecCHOHANIBHBIX 3aa4

3HaTh ¥ UCIOJIb30BATh COOTBET-
CTBYIOIIIME PECYPCHI, COBPEMEH-
HbIE METOJIUKU U 000py0BaHUE
B 00J1aCTH METPOJIOTH U TEXHHU-
YECKUX U3MEPEHUN

YMeTb 00pabaThIBaTh U IMPE/I-
CTaBJISITh ITOJTYYCHHBIC JKCIIC-
pUMEHTAaIbHbIE JaHHBIE AJIS TO-
JTy4eHUs 000CHOBAHHBIX BBIBO-
JIOB B 00JIACTH METPOJIOTUU U
TEXHHYC-CKUX U3MEPCHUSX.

Brnanets coBpeMeHHBIMU UH-
(opMalMOHHBIMU TEXHOJIOTUS-
MU U IPOrpaMMHBIM obecreue-
HUEM IpHU pEllIeHUH 3a1a4 B 00-
JIACTH METPOJIOTUU U TEXHUYE-
CKHMX U3MEPEHMI

Tabnuia 2 — [TaciopT GoHIa OIEHOYHBIX CPEICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTeu oeHKHU
AMCHMILINHBI cpeAcTBa

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

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

Paznmensr 1 — 6 OIIK-2 Bomnpocs! k 3k3a- | [TosiHOTa 1 aprymeHTUpo-
MEHY BAaHHOCTb OTBETOB

2 Metoanueckne MaTepHAaJibl, ONMpe/Ie/soIue NPoUeaypPbI OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(¢GopMupoBaHus KOMIIETEHIM A

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA IEATEILHOCTH, IPEJCTABICHBI B BUJIE TEXHOJIOTUUECKON KapThl IUCIHU-

TUIMHBI (Tabnuna 3).

Tabmuia 3 — TexHosornueckas Kapra
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Haunmenosa-

Cpoxku HIkana
HHE Kpurepun

BBINOJI- | OLlEHUBA-

OI[€HOYHOI 0 OlLleHUBAHMS
HeHMA HHA

Cpe/cTBa
3 cemectp
Ilpomescymounaa ammecmayus ¢ gpopme 3auema c OYeHKOuU

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

2 | JlaboparopHasi | B TeYCHHE | 5 6AIIOB | pemennn MPO(ECCHOHATBHBIX 3314 B PAMKAX
pabota 2 ceMecTpa YCBOEHHOT'0 y4eOHOro MaTepuasia

3 | JlaGoparopHasi | B TeueHue | S5 6aysioB '

patop 4 Gamma — CTYOEHT IOKa3al XOPOIIME HABBIKU
pabora 3 cemecTpa . .

4 | MaGoparopras | & Teucnmc | 5 Gamios MPUMEHEHHsI TOTyYeHHBIX 3HAaHUH U YMEHUI Tpr
pabora 4 cemecTpa peleHny MpoQecCHOHATBHBIX 3a7ad B paMKax

5 | JlabopatopHasi | B Teuenne | 5 6aios | YCBOGHHOIO y4eOHOro Marepuara.
pabota 5 cemectpa 3 Gata — CTy/IeHT MOKa3all YIOBIETBOPUTEIHHOE

6 HaﬁopaTopHa;[ B TcueHue | 5 0aioB BIIQJICHMC HABBIKAMM HNPHMCHCHHUS ITOJTYYCHHBIX
pabora 6 cemecTtpa 3HAHUM U YMEHUI TpU perieHud mpodeccro-

HAJIbHBIX 33[a4 B PaMKaX YCBOEHHOI'O y4eOHOIo
Marepuaa.

2 Gayuia — CTYJCHT MPOJIEMOHCTPUPOBATT HEJIOCTa-
TOYHBIA YPOBEHb BIIAJICHHSI YMEHHUSMU U HAaBbIKa-
MU TIpH PelIeHnH TPO(eCCHOHATBHBIX 3a/1ad 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
pabora pelieHrr POPECCHOHATBHBIX 3324 B paMKax

YCBOEHHOT'0 y4eOHOro MaTtepuaa.

15 GasioB — CTYJEHT MOKa3al XOpOIINE HaBbIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
perrernn podecCHOHATBHBIX 3a/1ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.

10 OGamioB — CTyIeHT TOKa3al Y/IOBJIe-
TBOPHUTENBHOE BJIAJICHUE HABBIKAMU MPHUMEHEHHs
IIOJTyYCHHBIX 3HAHWM M YMEHUH IIPU PEILECHUU
po(eCCHOHATBHBIX 3371a4 B paMKax YCBOEHHOTO
y4eOHOro Marepuara.

0 GaoB — CTYIEHT MPOJIEMOHCTPHPOBAT HEIOC-
TAaTOYHBIA YPOBEHb BJIAJICHVS] YMEHUSIMHI M HaBbI-
KaMH TP pelieHNH Mpo(eCCHOHATBHBIX 33/1a4 B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.

UTOI'O: 50 6a/10B —

Kpurepun ouneHkH pe3yibTaToB 00y4eHHs 110 JUCHUILIMHE:
0 — 64 % oT MakCHMallbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBIICTBOPUTEIHHO»
(HepoCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIIUHE);

65 - 74 %

OT MaKCHUMalbHO BO3MOXKHOI CYMMBI

(MOporoBbIf, MUHUMAJIbHBIA YPOBEHD);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % oT MakcUMaJIbHO BO3MOXKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHI, MaKCUMAaJIb-

HBIA YPOBEHb)

0amioB — «YAOBJICTBOPUTCIIBHO»

3 TunoBble KOHTPOJIbHBIE 32JaHNS WM HHbIE MaTePUAJIbl, HEO0X0AMMBbIe /11
OLICHKH 3HAHWi, YMEeHM, HABBIKOB H (WJIM) ONbITA 1eSITeIbHOCTH, XapaKTepH-
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3ylome npomecc popMupoBaHHUs KOMIIETEHIINH B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus 11 TEKyIero KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1. Pacuupenue npedenos usmepenus amnepmempa u 80J1bmmempa

Kaxkoit Bug umeeT cxema BKIIFOUCHUSI HAPYKHBIX IIIYHTOB?

Onpenennre CONPOTUBIIEHUE IIYHTA JUJII U3MEPUTEIBHOTO MEXAHU3MA C TOKOM IIOJIHOT'O
oTkioHeHHus 5 MA 1 Rum = 3 Owm, eciiu Hy’HO n3MepuTh Tok 150A.

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

Kaxko#t Tok MOXKHO H3MEpHUTh NMpuOopoM, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIYHTOM, COIIpoTuBiIeHue kotoporo Rur = 0,01 Om?

Kakue BcnomoraTesibHbI€ 371€MEHThI IPUMEHSIIOTCS 1Sl U3MEHEHUS IIPEIEIIOB U3MEPEHUS
MarHUTORJIEKTPUYECKUX BOJILTMETPOB?

Kakoro mopsnka A01KHO OBITH COMPOTHUBIICHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTENb-
HOoMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpsiokenust Ha pamke Uo = 10 MB, nis nonyuenus
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4YeHHs HaIpPsHDKEHUs OYIEeT pacllMpeH Ipeaena U3MEPEHHUs BOJBTMETpa C
conpotubiieHneM paMku Ro = 1 Om u nagenunem Hanpsbxkenust Ha Hel Uo = 10 MB npu Bkiroue-
HUU 1006aBogHOTrO pe3uctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3zmepenue omuyeckux conpomueieHutl u uHOYKmueHoCmel KOC8eH-
HbIM Memooom

UTo NOHMMAIOT MTOJ1 UBMEPEHUEM COIPOTUBIICHUS?

IloueMy npu onpezneneHun CONMPOTUBIEHUS MO0 METOLY aMIIEpPMETpPa U BOJBTMETpA Clie-
JyeT IPUMEHATDH Pa3IMuHbIe CXEMbl BKIIOUEHUS U3MEPUTEIbHBIX PUOOPOB?

Kaxue conpoTuBiieHUs IPU ONPEIEIICHUH 110 METOly BOJIBTMETPA M aMIIEpMeTpa IPUHS-
TO CYUTATh «OOJNBIINMU» U KaKUe «MajbIMU»?

B yem cyTh KOCBEHHOTO METO/1a U3MEPEHUS?

3aBUCHT JIM CX€Ma BKJIIOUEHUS aMIIEpPMETPa, BOJIbTMETPA, BATTMETPA OT 3HAYEHMs HEU3-
BECTHOT'O CONPOTHUBIIEHUS KaTyIIKU WHIYKTUBHOCTH?

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

KaxoBa oTHOCHTENbHAS TOTPEIIHOCTh U3MEPEHUS HANPSDKEHUS MIEPEMEHHOT0 TOKa DJIEK-
TPOMAarHUTHBIM BOJIETMETPOM IIPU TOJIOKEHUH MEpEeKIYaTesis pojaa padoThl Ha MOCTOSHHOM
TOKe, eciii npubop nokaseiBaet 128 B npu Hanpsbkenuu 127 B.

[IpoBeneHbl TpU TPYNIBI U3MEPEHUN COMPOTHUBIICHUS OAHOM W TOM ke 00pa3IoBOi Ka-
TYIIKH ¥ TIOJIYY€HBI Ceayrommue pe3yiabTaTel, OM: a) x = 100,145 £+ 0,005; 6) x =100,115 + 0,20;
B) x =100,165 + 0,010. Ilyrem nanbHeiiielr oOpabOTKMU pe3yNbTAaTOB HANAWUTE MOTPEIIHOCTh
CPEIHEB3BEIIEHHOTO.

Jlia uamepenus HanpsbkeHus oT 80 B no 120 B ¢ oTHOcHTENBbHON MOIpEIHOCTBIO, HE
npesbliiaromiend 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIINN Kilacc ToyHOCTH 0,5 U BepXHUM mpe-
nen n3mepenuit 150 B Y poBneTBopsieT n 0T OCTaBIEHHBIM yCIOBUAM?

Jlabopamopnas paboma 3. Cmanoapmuas obpabomka pe3yibmamos MHOLOKPAMHBIX UMepe-
HUU

B kakux ciyyasx MpoBOJAAT U3MEPEHHUS C MHOTOKPAaTHBIMH HE3aBHCHMBIMU HaOiroze-
HUAMH? YTO MPUHUMAIOT 3a pE3yJIbTAaT TAKUX U3MEPEHUI?

Jlaiite onpeznesieHue CIEAYIOIMX MOHATUN: JOBEPUTEIIbHAsT BEPOSTHOCTD, JTOBEPUTEIb-
Hasl TpaHUla CIy4YalHOW MOrPEIIHOCTH MU3MEPEHUS, MpOoMaX, HEUCKIIOUEHHBIM OCTAaTOK CHUCTE-
MaTHYECKON NOTPEIIHOCTH U3MEPEHUS.
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UTto Takoe JOBEpUTEIbHBIN HHTEPBAI?

HazoBuTe 0OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH psifia HAOTIOACHUH.

Kornma npoBoauTcst cranaapTHas mpoieaypa o0padoTKu pe3ynbTaToB H3MEPEHUN ¢ MHO-
TOKpaTHBIMH HaOJIIO/ICHUSIMH, B UEM OHA 3aKJII04aeTcs?

Uem oTiiMyaeTcs qUCTIepCHUs psiia HAOIOIEHUH OT IUCTIEPCHH PE3yJIbTaTa U3MEPCHHIA?

Jlabopamopnas paboma 4. Ilogepka 00HOGha3H020 cuemyuKa 1eKmpuieckou SHepeuy UHOYKYU-
OHHOU cucmembvl

Kaxk co3paercst Bpamarommii MOMEHT B U3BMEPUTEILHOM MEXaHU3ME MHIYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mpoliecca, JaiiTe MaTeMaTUYeCKOe BhIPA)KEHNE MOMEHTA.

Uemy n0mKeH ObITh IPOMOPIIMOHATICH BPAMIAOIINI MOMEHT B CUETYMKAX WHIYKIIHOHHO-
r'O TUIA U KaK 3TO 00eCreurnBaeTcsl.

Kakum 00pa3om U, ¢ Kakol MENbI0 CO3aeTCsl KOMICHCAIIMOHHBIA MOMEHT. OOBbsICHUTE
(bu3KKy ero BO3HUKHOBEHUSI.

[TosicauTe, moyemMy 4uCIIo 0OOPOTOB JHMCKA CUETYHKA MMPOIOPIIMOHATBLHO YYHTHIBAEMOM
SHEPTUHU.

C Kako# LIeTTbI0 MAarHUTHBIN MOTOK KATYIIKK HAINpPsDKEHUS pas/iefieH Ha JBa MOTOKa pa-
Oounii 1 HepaboUui.

Kakue ycrmoBus HE0OXOAMMO BBITIOJIHUTH, YTOOBI BPAIAIOIIUA MOMEHT B H3MEPHUTEIb-
HOM MEXaHH3Me MHAYKIIMOHHOTO TUMa ObLT IPONOPIIMOHATICH aKTUBHOM MOIIHOCTH.

Jlabopamopnas paboma 5. Hzmepenue xoaphpuyuenma mowHocmu npu pasiudusvix 6U0ax Ha-
2py30K

3anuiuTe ypaBHEHHE HIKalbl (hazomeTpa

Kakum 00pa3oM MOKHO MPOU3BECTH pacueT cos¢ 1o 3HayeHnusm P, U, 1?

B kxakux ciyyasix, ¥ o KakMM CXeMaM MOXXHO M3MEPUTh aKTHUBHYIO MOIIHOCTh 3-X (a3-
HOM CHCTEMBI OJIHUM OJIHO(A3HBIM BaTTMETPOM?

Korna s u3mepeHust ak THBHOM MOITHOCTH 3-X (ha3HOM CHCTEMbI MOXKHO MOJIb30BaThCs
CXEeMOH /IByX BaTTMETPOB?

YCTpoicTBO U MPUHIMIT AEUCTBUS 3-X (pa3HOTO BaTTMETPA.

Jlabopamopnas paboma 6. (Peanusyercs B popme npakTHUecKo NOAroToBKu) Ilogepka snek-
MpOUBMEPUMENLHBIX NOKA3bIBAIOWUX NPUOOPOE

KakuM 10mKHO OBITh COOTHOLIEHHE KJIAaCCOB TOYHOCTH 00pa3I[0BOTO M MOBEPSIEMOTr0 aM-
epMeTpoB?

Yro noHnMaeTcs noJ MOBEPKOM CPEACTB U3MEPEHUI?

[Ipubop kakoro kjacca TOYHOCTH CIEAYEeT BBIOpATh Il MOBEPKH aMIIEpMeTpa Kiacca
1,5; 2,57

UYro Takoe KJIacC TOYHOCTH U3MEPUTETHHOTO Mprbdopa?

Kakue BapuaHThl criocoba CIM4eHus MOKa3aHWi MOBEpIeMOro U 00pa3lioBoro npudopos
Bam n3BecTHbI?

Kak mpoBepsiloT COOTBETCTBHE IMOBEPSEMOro NMpudopa yKa3aHHOMY Ha IIKaje KIaccy
TOYHOCTH?

Bo3MoxHO 1M mpoBeneHne NMOBEPKH BOJbTMETpa Kiacca 0,5 ¢ mOMOIbIO BOJBTMETpA
knacca 0,27

Omnpenenure neny aenenus Bartmerpa npu: UH =300 B, In =1 A,

An=150; Un=450B,Iu=5A, Au=150; Un =150 B, In =2 A, Au = 300.

ITokazanus BoibTMETpa ¢ quanazoHoM ndmepenuii ot 0 B 1o 150 B pasuel 51,5 B. Iloka-
3aHUS 00Pa3l0BOT0 BOJIBTMETPA, BKIIFOYEHHOTO mMapajuienbHo ¢ nepBbiM — 50,0 B. Onpenenuts
OTHOCHUTEJIbHYIO U TIPUBEACHHYIO MTOTPEUTHOCTH paboyero BOJIbTMETPA.
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PacuerHo-rpadguyeckas padbora

3aoanue 1. ]lna BbIOOPKH SKCHEPUMEHTAIBHBIX AAHHBIX, MOPYCHHBIX MPU HU3MEPEHHUH
BBIXOJITHOT'O HaNpsDKEHUs I'€HEepaTopa, ONpPENeUTb I'PAHULBI JOBEPUTEIbHOTO MHTEpBaja MpHU
3aJJaHHOM JTOBEpUTENBHON BEPOSTHOCTU Pj. B Tabmuie u1st BApHAHTOB NMPHUBEIECHBI HOMEP BbI-
0opky, Ki1acc TOYHOCTH BoJbTMeTpa c/d u npenen usmepenus Uy. UnciaoBble TaHHBIE KOHKPET-
HOW BBIOOPKH HEOOXOIMMO B3STh U3 TAOJIHUIIE:

i?{pTH Bridopka | Py | Uy, B c/d BainT 1 Bribopka | Py L;,;’ cld
1 1 0,5 1 0,1/0,05 | 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,201 |4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 | 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 | 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 | 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 | 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,015 |14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 | 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 |18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 | 20 4 0,6 100 | 0,2/0,05
Bribopka | Enunmnna usmepeHwst {Ui},1=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 BEIOOPKU CIIy4ailHBIX BENWYUH 3afaHus 1 ompenenuTh 3Hau€HUE JOBEPUTEINb-
HOW BEpOSTHOCTH, €CIIH 3aJlaHbl TPAaHUYHBIE 3HAYECHHUS MOTPEIIHOCTEH B MPOIEHTHOM OTHOIIIE-
HHUH K CpeHeMy apr(MeTHUeCKOMY: &l — HYOKHSS TpaHuIla, €2 — BEpXHssl rpaHuIa. 3HaueHus &l
U ¢2 TIpUBEJICHBI 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 0,1 005 | 0,02 | 0,01 | 002 | 0,15 | 0,2 | 0,05

3aoanue 3. Tloctpouth rpaduku pacmpenesieHus OTHOCHTEIBLHONH M aOCOJIOTHOU TO-
IPEeIIHOCTEH M0 Juana3oHy W3MepeHus A uudpoBoro BonbTMeTpa. PaccunraTh 3HaUSHHS OT-
HOCHUTEJIbHOW M a0COJIIOTHOM MOTPEIIHOCTEN, KOTOpPbIe COOTBETCTBYIOT CpeAHEMY apupMeTnde-
CKOMY 3HA4YEHHUIO BBIOOPKH «A4», ONpEeAeTICHHOMY B 33JaHUU 1. HAWTH OTHOCHUTENIbHYIO TOTpel-
HOCTBH cpenHero apudpmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTper-
HOCTh B TOYKE IIKAJIbI COOTBETCTBYIOIIECH 3HAUCHUIO «A»:
Q=0(4) - A/100 %.

JlaHHBIE HEOOXOAUMO B3STh U3 TAOIHIILI U1 3a0aHus 1.
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3aoanue 4. OnpenenuTsb AOBEPUTENbHBIN UHTEpBaN IJI 33JaHHON TOBEPUTEIBHOMN I10-
IPEIIHOCTH C Y4E€TOM HHCTPYMEHTAJIbHOW IOIPEIIHOCTH, MCIOJb3Ysl ONHCAHHYIO METOIMKY.
JlanHble cBOero Bapuanta He0OXOIMMO B3STh U3 TaOMUIB! 11 3aganus 1. Bee pacuersr mpous-
BECTH C MCIIOJIb30BaHUEM pactipenesnenus CrelofieHTa. Pe3ynbraT 3anucarh B CTaHIApTHOM (op-
M€, YKa3aB IPaHULIbl JOBEPUTEIILHOTO HHTEPBAJIA U IOBEPUTEIbHYIO BEPOSITHOCTD.

3aoanue 5. Onpenenuts NoKa3aHUsS HUXKE NEPEUMCICHHBIX NTPUOOPOB, HA KOTOPBIE I10-
OYEPEIHO MOAAIOTCS CUTHAJIBI C OJMHAKOBOM aMIUTUTYA0M, HO HUMEIOIINE PAa3NTUIHYI0 (hopMmy.

1) BoapT™MeTp, ¢ npeoOpa3oBaTesieM AEHCTBYIOLIETO 3HAYCHMs (KBaJApaTHUHBIA JETEK-
TOD).

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

3) BosbT™eTp, € aMILIMTYAHBIM IPe0Opa30BaTEIeM H KOHICHCATOPOM, BKIIFOUCHHBIM I10-
CJIEIOBATENIbHO (AMIUIMTYIHBIN IE€TEKTOP C 3aKPBITHIM BXOJIOM).

Bce npubops! oTrpasyupoBaHbl B J€HCTBYIOIUX 3HAYEHUSAX CUHYCOMIAIbHOTO CUTHAIA.
Curnanel, KOTOpBIE CIEAYET MOAaTh, UMEIOT OJIMHAKOBYIO aMIutyny Un = 10 - N, [B], rae N —
HOMep BapHuaHTa. PaccmaTpuBaroTCs TpU THIIA CUTHAJIOB:

1) M'apmoHMYeCKUi CUTHA.

2) Meannp.

3) OnHomnoJaspHbIE MPAMOYTOJIbHBIE UMITYJIbCHI JIUTENbHOCTHIO T = 10 - N, [MKc] u yac-
TotoH ciexosanust S000 I'1r.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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