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BBenenne

Pabouast mporpamMma IUCUUIUTUHBL «Memponozusi u mexnuyeckue usmepe-
HUs» COCTaBJEHAa B COOTBETCTBUU C TPEOOBAHUAMH (PeAepaIbHOTO TOCYIaPCTBEH-
HOTO 00pa30BaTENBHOrO CTaHAApTa, YTBEPKIACHHOTO MpHUKa3oM MuUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eaepannu ot 12.03.2015 Ne 218, 1 ocHOBHOM
npodeccuoHanbHON 00pa3oBaTeIbHON MPOrpamMMbl MOJATOTOBKH 0aKaniagpos 1o
HanpasiieHuto 1 1.03.04 «nexkmponuka u HaHOIIeKMPOHUKAY .

1 AHHOTAIMA IMCHUILIMHBI

HanmenoBanue | Memponozus u mexnuueckue uzmepenust
JUCLUILINHBI
Lenn o0berHeHne pyHIaMEHTAbHBIX 3HAaHUI OCHOBHBIX 3aKOHOB U METO/IOB MPOBE-
AUCITHUIIIHHBI JEHUS. HMCCIENOBAaHUN ¢ Tocheayroniein o0paboTKONH M aHAIM30M PEe3yIbTaToOB
HCCJIEIOBAaHUM HA OCHOBE MCIOJIb30BAHUS MPABUI U HOPM METPOJIOTUU; HOPMHU-
pOBaHNE HaBBIKOB OLICHUBAHHUS MTOTPEIIHOCTH U3MEPUTENBHBIX CUCTEM
3anaun dopmupoBaHue 3HaHUH, YMEHUH U HABBIKOB B 00JIACTH METPOJIOTHH, IPUHIIUIIOB
AUCHHILIHHBI U3MEPEHMS, TEOPUH ONPEIEICHUS MOIPEIIHOCTEN U3MEPEHUS; CPENCTB U3MEpe-
HUSl QU3NYECKUX BEITUYHH.
OcHoBHEbIE OCHOBBI METPOJIOTHH.
pa3aciibl MeTo/bl ¥ CpeicTBa U3MEPEHUI.
ANRCHHATITAHBI Teopust OIIEHKH Ka4eCTBa H3MEPCHHIA.
[ToBepka u kanmUOPOBKA CPEJICTB UBMEPEHUSI.
IIpukiagHas METPOJIOTHSL.
MeTposoruyeckuii KOHTpOJIb U Ha/30p.
Oobmas 4 3.e./ 144 akaneMHUECKUX YacoB
TPYAOCMKOCTD AyauTopHas Harpys3ka, 4 CPC, | Ilpome- | Beero
JUCLIUIIAHBI q KyTOY- | 3ace-
Cemectp | Jlex IIp. Jlab. Kypcosoe Has aT- | MECIp,1
UM | 3aHATUSL | PaOOTHI | MPOSKTUPOBAHHES TECTa-
s, 4
3 6 — 8 — 121 9 144
ceMecTp
NTOI'O: 6 — 8 — 121 9 144

2 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIUHE
(MOyJ110), COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTaTAMM
00pa3oBaTeIbHOI MPOrpaMMBbI

Hucuunnuna «Mempono2us u mexnuueckue uzmeperusy» HauenaeHa Ha Qop-
MHUPOBaHUE KOMIIETEHIIMI, 3HAHUI, yMEHUH U HABBIKOB, YKa3aHHbIX B Tabauue 1.

Ta6nuna 1 — Komnerenuuu, 3HaHusI, yMEHHSI, HABBIKU
HanmenoBanue u Ilepeuenp popMUpyeMbIX 3HAHHUH, yMEHH, HABBIKOB,
mudp KOMIIETEHIIUH, MIPelyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMmmMon

b (bopllmpOBaHHH Ilepeuens 3HaHUN Ilepedyensb ymMeHnit Hepetenn HaBbIkoB
KOTOpOU PUHUMAET (c ykasanuem mudpa) | (¢ ykasanmem mmppa) (c ykazaHueMm
y4acThe THCHUIUIMHA umgpa)

OIIK-8 Cnioco6HO- 31(OIIK-8-1) Tep- YI1(OIIK-8-1) Ucnions- | H1(OIIK-8-1)
CTBIO UCIIOJIb30BATh MUHBI U OTIpEIeNIEHUsI | 30BaTh HOPMAaTUBHbIE TepMuHamu meT-
HOPMAaTUBHBIE JOKY- | B METPOJIOTUHU JIOKYMEHTBI B CBOEH poJioruu




MEHTEI B CBOEH Jies-
TCIBbHOCTU

npodeCCUOHAIBHOM Jie-

SATCIBbHOCTHU
32(OTK-8-1) Teo- | Y2(OIIK-8-1) O6paba- | H2(OIIK-8-1) Me-
pI/IIO OHpeI[eJIeHI/ISI TbBIBATh 1 HpeI[CTaBHHTB TOAAMU onpeﬂene-

MOTPEIIHOCTEN U3Me-
peHus

pe3yIIbTaThl U3MEPEHU B
COOTBETCTBUHU C IIPUHIIU-
MIaMH{ METPOJIOTUH U JICH-
CTBYIOLLIUMU HOPMATHB-
HBIMH JIOKyMEHTaMHU

HHA HOFpCHIHOCTeﬁ

31(OIIK-8-2) Cpen-
CTBa U3MepeHus pu-
3UYECKUX BEIIMIUH

V1(OIIK-8-2) IIpa-
BUJILHO BHIOUpATH U
MIPUMEHATH CPEJICTBA
M3MEpPEHUI

H1(OIIK-8-2) Me-
TO/IaMU JIEKTPO-
TCXHUYCCKUX U3-
MEpEHHI

32(OIIK-8-2) IIpun-
LUl U3MEPEHUI

V2(OIIK-8-2) Opranu-
30BBIBaTh U3MEPUTEIb-
HBIW SKCIIEPUMEHT

H2(OIIK-8-2) U3-
MEpUTEIIbHOM TeX-
HHUKOMN

3 MecTo AUCHMILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/IbHOM
NMPOrpaMMblI

I[I/ICHI/IHJ'II/IHa «Memponocusi U _mexHuyeckue UmepeHusl» HU3y4dacTCA Ha

2 xypce B 3 cemecTpe.

JncummnmHa SBASETCSI_0a30680U OUCYUNIUHOU BXOIWUT, B cOCTaB Ojoka 1
«Jlucuuminael (MOIYJIM)» U OTHOCUTCS K_0A30601 YaCTH.
Jucuuminaa GopMHUpPYET 3HAHUS, YMEHUS U HaBBIKH, SIBJISIETCSI OCHOBHOM B
ocBoeHnu komneteHuuu OIIK-8.
3HaHUs, yMEHUS U HaBbIKU, C(POPMUPOBAHHBIE TUCUUIUTMHON «Memponozcusi
U mexHuvecKkue uzmeperus» 0yayT UCIOJIb30BaHbI IIPH MOJATOTOBKE U CAa4e rocy-
JTApCTBEHHOT'O PK3aMEHa.
Bxoouoiu konmpons npu usyuenuu Oucyuniunbl He npo8oOUMCS.

4 O0beM JUCHMILIHHBI (MOAYJIs1) B 32a4€THBIX ¢IUHUIIAX C YKA3aHUEM
KOJINYeCTBAa AKaJeMHUYEeCKHUX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO
padoTy o0y4yaroumuxcs ¢ npenojasaresieM (110 BUJAamM y4eOHbIX
3aHATHI) U HA CAMOCTOSTEJIbHYIO Pa00Ty 00y4ar0IIMXCs

O6mass Tpy10eMKOCTh (00BEM) AUCHUIUIMHBI COCTaBiseT 4  3a4eTHBIX
enuHuIbI, 144 akageMUdecKuX Jaca.
Pacnpenenennie o0beMa TUCHUIUIMHBI (MOJTYJISI) 110 BUAaM y4eOHBIX 3aHSITHI
MpeCTaBIICHO B TabuIie 2.




Tabnuna 2 — O6beM TUCIUIUIMHBI (MOJYJI) IO BUJAM YYEOHBIX 3aHATUN

Bcero akagemmnuyeckux
4acoB
O0BbeM TUCHUTIINHBI
3ao4Has ¢popma
o0yueHust
OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI 144
KonTakTHas aynuropHasi paboTra o0y4aroummxcsi ¢ npenojaaBare- 14
JieM (110 BUJaM Y4eOHBbIX 3aHATHI), BCEro
B tom uuce:
3aHAITHSA JIEKHHOHHOTO THNA (JICKIUU U UHbIC YUeOHBIC 3aHSTHS, 6
peyCMaTPUBAIONINE PEUMYIIECTBEHHYIO Mepeiady yaeOHO! HH-
dbopmaru neaarornaecKuMu paboTHUKaMH )
3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, 8
MPAKTUKYMBI, JAOOpaTopHbIie pPabOThI, KOJUIOKBUYMbI U HHBIE aHAJIO-
TUYHBIE 3aHATHS)
CamocrosiTesibHas padoTa 00y4alOIIUXCS M KOHTAKTHAas padora, 121
BKJIFOYAOIIAsl TPYNIIOBBIE KOHCYIbTAIlMU, HHIUBUIYAIbHYIO padoTy
o0y4aromuxcs ¢ npernojaBaTesiMu (B TOM YHCIIEe MHAUBHIYaIbHbIC
KOHCYJIbTAIIVH ); B3aUMOJICHCTBUE B JICKTPOHHOW MH(DOPMAIIMOHHO-
o0pa3oBaTenbHOIl cpesie By3a
[TpomMexxyTodHast aTTeCcTaus 00yIarOIIUXCS 9

5 Conep:xanne TUCHUILVIMHBI (MOIYJIs1), CTPYKTYPHMPOBAHHOE 10 TEMAM
(pa3zmesiam) ¢ ykazaHueM OTBEJEHHOI0 HA HUX KOJIHYeCcTBA
aKaJeMHYeCKNX YaCOB ¥ BHJA0B YUY€OHBIX 3aHATHH

Tabnuna 3 — CTpykTypa U cofepkaHue JUCHUTUIMHBI (MOIYJIsS)

[Tnarupyemsbie (KOHTpO-
Conepwane Kommnonent TpymoeMKoCTS ®opwma JTUpyeMble) pe3yIbTaThl
y4eOHOro OCBOCHUS
Marepuana (B yacax) IIPOBEICHUS
TTaHa KOMIIe-
3YH
TEHINH
1 2 | 3 | 4 | 5 | 6
Pa3znen 1 OcHOBBI METPOJIOTUH
Tema 1.1 OcHOBHBIE TIOHSI-
TUsl MeTpoJioruu. M3mepe- Texuns 0.5 TpaauIu- OIK-8 | 31(OIK-8-1)
HUSA ¥ PU3NUECKUE BEIH- OHHas
YHIHBI.
Tema 1.2 Mexaynapoanast
cuctema (CH). Mepsl, sTa- Texuns 0.5 TpaauITH- OIK-8 | 32(OITK-8-1)
JIOHBI, 00pa3IOBEIE U pa- OHHas
Ooune cpencTea
Pacumpenue 1peaenosn SKCIIEpH- Y1(OIIK-8-2)
H3Me CI;-II/I}I alee Z[Me a u Jlaboparopras 1 MeHTaJ'IIIZHaSI OIIK-8 Y2(OIIK-8-2)
BOJII)"II‘)MGT a PrEw pabora 1 CTaHOBKa HI1(OTIK-8-2)
P Y H2(OIIK-8-2)
BBITIOJIHE- Y1(OIIK-8-1)
HHE KOH- Y2(OIIK-8-1)
CPC 7 TPOJIbHOM OTIK-8 H1(OIIK-8-1)
paboThI H2(OIIK-8-1)
CPC 13 M3y4eHne OIIK-8 | 31(OIIK-8-1)




1 2 3 4 5 6
TeopeTHye- 32(OIIK-8-1)
CKHX pa3-
JIeJIOB JTHC-
LUTUTAHBI
UTOoro Jlekmun 1 - - -
no pasaeny 1 JlabGopaTopHas 1 - 7 B
pabota
CPC 20 — — —
Pa3znesn 2 MeToabl M CpeICTBA H3MePEeHUI
Tema 2.1 OcHOBHOE ypaB- TpaIuITH- 31(OIIK-8-2)
HEHUE U3MEPEHUH. g Tt 0,5 OHHas OTIK-8 32(OI1K-8-2)
Tema 2.2 Bunsl ¥ MeTOIEI TpaguL- 31(OIIK-8-2
M3MepeHus Tlexups 0,5 pOHHas[ OTIK-8 32EOHK—8—2§
H3mepenne oMIIecKuX Y1(OIIK-8-2)
CONpOTHBIICHUH U UHAYK- | JlabopaTtopHas JKerepH- V2(OIIK-8-2)
THBHOCTEH KOCBEHHBIM pabora 2 2 menTamba | - OIK-8 HI(OIIK-8-2)
METOJIOM yeranopka H2(OTIK-8-2)
BEITIOJTHE- Y1(OIIK-8-1)
HUE KOH- Y2(OIIK-8-1)
CPC 7 TPOJIBHOMN OIIK-8 H1(OIIK-8-1)
paboTHI H2(OIIK-8-1)
U3y4ycHue
TeopeTuye-
CPC 13 ckux pas- | OIIK-8 gégggigg
JIEJIOB JIHC-
[UTIJTHHBI
UTOoro Jlexuu 1 — — —
1o pasaeJsy 2 Jlaboparop- 5 B B B
HBIE pabOoTEHI
CPC 20 — — —
Pa3nen 3 Teopusi oieHKH KayecTBa U3MepeHM I
Tema 3.1 Teopus norper- TpaauITH- 31(OMIK-8-1)
HocTell Jlexnus 0,5 oMHAS OIIK-8 | 32(OIIK-8-1)
) 32(OI1K-8-2)
D ——— — 31(0MK--1)
0O0TKU pe3yabTaTOB MHO- Tlexuus 0,5 OHHad OTK-8 | 32(OIK-8-1)
pa b3yl ) 32(OI1K-8-2)
TOKPATHBIX U3MEPEHHI.
CrangaptHas o6paboTka SKCIIEpH- Y1(OIIK-8-2)
pe3yibTaTOB MHOI'OKpAT- JlaGopatopras 1 meHTanpHas | OIIK-8 Y2(OIIK-8-2)
o pabora 3 HI1(OIIK-8-2)
HBIX U3MEPEeHUN YCTaHOBKa H2(OITK-8-2)
BBIIOJIHE- Y1(OIIK-8-1)
HHE KOH- Y2(OIIK-8-1)
CPC 7 TPOJILHOM OTIK-8 H1(OIIK-8-1)
paboTsI H2(OIIK-8-1)
H3yuYeHHE
TeopeTHYe- 31(OIIK-8-1)
CPC 13 CKHX pa3- OIIK-8 | 32(OIIK-8-1)
JIEJIOB AMC- 32(OIIK-8-2)
[UTUTHHEI
UTOIroO Jlexmun 1 — — —
no pasaeay 3 Jlaboparop- 1 B B B
HbIE pabOThI
CPC 20 — — —




1 | 2 | 3 | 4 E 6
Paznen 4 IloBepka M KATHOPOBKa CPeIcTB H3MepEeHMsI
Tema 4.1 Teopust TouHo- TpaguLu- 31(OIIK-8-1
CTU CPEJICTB HI;MepeHHﬁ. Jlexups 0,5 pOHHa;I OTIK-8 32EOHK-8-1;
Tema 4.2 ITosepka TpaguLU- 31(OIIK-8-1
CpeJICTB I/ISMCpepHI/IH. Tlexuus 0,5 pOHHas[ OTIK-8 32EOHK—8—1;
[ToBepka omHO(Ma3HOTO Y1(OIIK-8-2)
CYETUHKA JJICKTPUUECKOU JlaGoparopHas JKerepH- V2(OIIK-8-2)
SHEPTUM WHAYKINOHHON pabora 4 ! menTamba | - OIK-8 HI(OIIK-8-2)
CHCTEMBI yeranopka H2(OTIK-8-2)
BBITIOJTHE- Y1(OIIK-8-1)
HUE KOH- V2(OIIK-8-1)
CPC 7 rpomeroii | O H(OmK-$-1)
paboTHI H2(OIIK-8-1)
H3yueHHe
TeopeTuye-
CPC 13 ckx pas- | OTIK-8 gégggigg
JIeJIOB JHC-
[UTIJTHHBI
UTOoro Jlexuu 1 — — —
1o pasaeiy 4 Jlaboparop- 1 B B B
HBIE PabOTHI
CPC 20 — — —
Paszpnen S IlpukiiagHas MeTpoJI0rust
Tema 5.1 HU3mepenus TpaguITH- 31(OIIK-8-2)
3neKTqueCKHxI;eanHH. Tlexups 0,5 pOHHaSI OTIK-8 32(OIIK-8-2)
Tema 5.2 DnexTpuueckue
n3MepeHus HeannekTpuue- | Jlekmus 0,5 Tpoa}'?;;lﬂ_ OIIK-8 gégggi:g:g
CKUX BEJINYHH.
Usmepenue kodpduiuenTa SKCIEepH- Y1(OIIK-8-2)
MOIITHOCTH MIPU Pa3IUYHBIX Jlabopatopras 1 meHTanbHas | OIIK-8 Y2(OIIK-8-2)
BH/IAX HAIPY30K padora 3 YCTaHOBKA HI1(OIIK-8-2)
H2(OIIK-8-2)
BBIIIOJIHE- Y1(OIIK-8-1)
HUE KOH- VY2(OIIK-8-1)
CPC 8 TPOJIbHOMI OTIK-8 HI1(OIIK-8-1)
paboTHI H2(OIIK-8-1)
U3y4yeHne
TeopeTuye-
CPC 13 ckux pas- | OIIK-8 gégggigg
JIEJIOB JAMC-
[UTIJTHHBI
HUTOI'O Jlexun 1 — — —
1o pasaeiy 5 Jlaboparop- 1 B B B
HBIE paboTEHI
CPC 21 — — —
Pa3nes 6 MeTposaornyeckuii KOHTPOJIb M HAA30P
Tema 6.1 OcHOBHEIE Me- TpaauIu- 31(OIIK-8-1
TOJBI U CXEMBI TOBEPKU Jlexcupa ! pOHHaSI OTIK-8 32(OIIK-8- 1;
[ToBepka anekTponsmepu- JKCIEepH- YI(OIIK-8-2)
TEJIbHBIX MTOKA3bIBAIOIINX Jlabopatopnas 2 menrtanpHas | OIIK-8 Y2(OlIK-8-2)
npuGopoB pabora 6 yCTaHOBKA HI1(OIIK-8-2)
H2(OIIK-8-2)
H3yueHHe
CPC 20 teopetnue- | OIIK-8 gégggi:g: B
CKHUX Pa3-




1 2 3 4 5 6

JIETIOB JTHIC-
ITUTUTAHBI

UTOI'O Jlekuuu 1 - - -
10 paszeny 6 JlaGopatop- 2 - - -

HBIE pabOTHI

CPC 20 - - -
IMpome:xkyTouHasi aTTeCTAMS 9 DK3aMeH _ _
10 THCHHILIHHE

Jlextn 6 - - -
uToro Jlaboparop- ] B B 3
M0 TMCHUIINHE HBIE PabOTHI

CPC 121 - - -

HUTOI'O: obmwas TpyAoeMKOCTh AUCUUILTUHEI 144 yaca,
B TOM YHCJIE C UCIIOJI30BAHUEM aKTUBHBIX METOOB 00yUeHHs § 4yacoB

6 IlepeyeHb y4eOHO-METOAMUYECKOI0 00eCIIeYeHUs
JJISl CAMOCTOSITE/IbHOM PadoThl 00y4AKOIIHUXCH 110 AUCLUILIMHE

CaMmocTtosTenbHass paboTa OO0y4arOIIMXCs, OCBAaWBAIOIIUX JUCHUIUIMHY
«Memponoeus u mexuuueckue usmMepeHus», COCTOUT U3 CIEIYIOMNX KOMIIOHEH-
TOB: U3VYEHUE MEeOopemuiyeckKux pazoenos OUCUUNIUNHbL, N0020MOosKa K aadopa-
MOPHLIM _3AHAMUAM, HOO20MOBKA U _0(OpMIeHUe KOHMPOIbHOU pabdomul. JIns
YCHEIIHOTO BBIMOJHEHUS BCEX PA3EIOB CaMOCTOATEIbHON paboThl yyamumMmces pe-
KOMEH/IyETCs HCTIOJIb30BaTh CIEAYIOIIee YHEOHO-METOANUECKOE 00ECTIEUCHHE:

1)  TloBepka 3I€KTPOU3MEPUTEIBHBIX MOKA3bIBAIOIIMX MPUOOPOB: METO-
JTUYECKUe yKazaHus K JiabopaTopHoil padote. /coct.: C.B. Pynbko, H.H. JIroOyu-
kuHa. — Komcomonbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 13 c.

2)  Iloepka onHO(A3HOTO CUETUMKA DJIEKTPUUECKON SHEPTrUM MHAYKIIH-
OHHOM CHCTEMBI: METOJMYECKHUE yKa3aHMs K JabopaTopHou padore. /coct.: C.B.
Pynbko, H.H. JlroOymkuna. — Komcomomnbsck-Ha-Amype: TOYBIIO «KHAI'TY»,
2010.- 13 c.

3) V3mMepeHue OMHUYECKHMX COMPOTHBICHUN W MHIYKTHBHOCTEH KOCBEH-
HBIM METOJOM: METOJMYECKHE yKazaHus K JrabopaTopHoiur pabore. /coct.: C.B.
Pynbko, H.H. JlroOymkuna. — Komcomonbsck-Ha-Amype: 'OYBIIO «KHAI'TY»,
2010. - 12 c.

4)  PacmmpeHue npeesaoB U3MEPEHUs] aMIIEpMETPa U BOJIbTMETPA: METO-
TUYecKUe yKazaHus K jabopatopHoil pabore. /coct.: E.Il. NBankoBa. — Komco-
Monbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2011. -8 c.

5)  U3mepeHue akTHUBHOW MOIIHOCTH B Tpex(aszHbIX LEMNsAX: METOANYE-
CKH€ yKa3zaHus K JabopaTopHoit padote. /cocT.: E.Il. IBankoBa. — KomcoMombCK-
Ha-Amype: 'OYBIIO «KHAI'TY», 2011. -6 c.

Pexomenmyembrii Tpaduik BBITIOJIHEHHUS] CaMOCTOSATEIBLHOM palbOThI Mpe-
CTaBJieH B Tabnuiie 4.




Tabnuma 5 — PekoMeHyeMblil rpadyK BHIMIOTHEHHS CAMOCTOSTEILHON pabOThI CTYIEHTOB NpH 1 8-HeneTpHOM ceMecTpe

YacoB B HEZEIIO Htoro
Bug camocros- o
TEIBLHON PabOTHI 9 10 11 12 13 14 15 16 17 18 | Bumam
pabor
IToaroroBka k
nabopaTopHBIM 1 2 2 2 2 2 2 13
3aHATUIM
N3yuenue Teope-
TUYECKUX pazjie- 4 4 4 4 4 4 4 4 4 4 72
JIOB TUCHMILIAHBI
IloxroroBka n
ohopmuerme 2l 2221211212121 212]/1 36
KOHTPOJIBHOM pa-
0OTEI
nToro 6 6 6 7 8 8 8 8 8 8 121
B 3 cemecTpe




7 ®oHJ OLIEHOYHBIX CPEICTB /JIsl MPOBEeHUA TEKYIIero KOHTPOJIsI
U MIPOMEKYTOYHOM aTTeCTAIMKI 00yYAIOIMXCSH 0 MCIMILIAHE (MOIYJII0)

Ta6nuna 5 — [Tacnopt GoH1a O1IEHOYHBIX CPEJICTB

Konrposmpyemsbie | Kox konrposmpyemoit | HaumeHnoBanue
pa3aeibl (TeMbl) KOMIIETEHI[UH OLIEHOYHOI'0 IMoxazaTenu oueHKH
AUCHMILINHBI (nJM ee 4acTH) cpeacTBa

Paznenbr 1 — 6 V1(OIIK-8-2) 3ammura 1abopa- | ApryMEeHTHPOBAaHHOCTh OT-
Y2(OIIK-8-2) TOPHBIX paboT BETOB
HI1(OIIK-8-2)

H2(OIIK-8-2)

Paznenw 1,2,3,4,5 Y1(OIIK-8-1) KonTposnbhas pa- | [losiHOTa 1 IpaBUIILHOCTD
V2(OIIK-8-1) oora BBITIOJTHCHUS 33/ IaHUS
HI1(OIIK-8-1)

H2(OIIK-8-1)

Paznenwr 1 — 6 31(OIIK-8-1) Bomnpocs! k 5x3a- | [losiHOTa 1 aprymeHTUpo-
32(OIIK-8-1) MEHY BAHHOCTbH OTBETOB
31(OIIK-8-2)
32(OIIK-8-2)

HpOMG}KYTOLIHaH aTTcCTalu:A IIPOBOAUTCS B (bOpMG IK3AMEHA.
MeTOI[I/I‘-IeCKI/IC MaTcpualibl, OIMPCACIIAIOMINC IMPOUCAYpPhbl OLCHUBAHUS 3HA-

Tabnuna 6 — TexHojoruyeckas Kapra

HUMW, YMCHUH, HAaBBIKOB W (WJIM) OMBITA JCATCIBHOCTH, XapaKTCPHU3YIOIINX 3TAITbl
dbopMHpOBaHUS KOMIICTCHIINH, MPEJACTAaBICHBI B BHJIEC TEXHOJOTHYCCKON KapThl
JTVCHUIUIMHBI (Tabnuia 6).

Haumenosa-
Cpokn HIkana
HHE Kpurepun
BBINOJI- | OLlEHMBA-
OLICHOYHOT0 OLICHHBaHUS
HEHMA HHUSA
cpeiacTBa
3 cemectp
A A
Ilpomercymounan ammecmayus 6 gpopme IK3amena
JlaboparopHast | B TeueHue | 5 6amnoB 5 OamIoB — CTY/IEHT MOKa3all OTIMYHbIE HABbIKU
pabora | ceccnn IIPUMEHEHU [TOJTYYEHHBIX 3HaHUI U YMEHUH TIpU
Hagopa;opHasi B TEYCHHE | 5 0AIOB | herermy mpod)eCCHOHANBHBIX 33a4 B PaMKax
%a 6°Ta cecenn e YCBOEHHOTO Y4eOHOro MaTepuaa.
abopaTopHas | B TE€YEHHU aJIJIOB
oparop cHcHHe 0 4 OGamnma — CTYAEHT TIOKa3ajl XOPOIINE HAaBBIKK
pabota 3 Ceccum o .
TMaGopatopras | B Teuerue | 5 6amios NPUMEHEHHUS MOTyYeHHbBIX 3HAHUN U YMEHHUH TTPU
paborTa 4 CecCH perrern TpodecCHOHATBHBIX 3a/lad B paMKax
JTaGopaTopHas | B TedeHHue | 5 bamiop | YCBOCHHOIO y4eOHOrO Matepuana,
pa6ota 5 CeCCHH 3 Gasuta — CTY/IEHT TIOKa3aJl yOBJIETBOPUTEIILHOE
Jla6opaTopHast | B TeueHue | 5 6annoB | BIAJICHUE HABbIKAMH NPUMEHEHHS TTOMyYEHHBIX
pabota 6 ceccuu 3HAaHUM U yYMEHUI TpHU penieHud mpodeccro-
HaJIbHBIX 33/1a4 B paMKax YCBOEHHOTO y4eOHOro
Marepuara.
0 OawIoB — CTYAEHT HPOJIEMOHCTPUPOBAT HEJO-
CTaTOYHBIM YPOBEHb BJIAJCHHUS YMEHUSAMH U
HaBBIKAMU TIPU PEIIeHHH MPO(ECCHOHATBHBIX 3a-
J1ad B paMKaxX YCBOGHHOTO y9eOHOr0 MaTepraia.
Konrponbras | B Teuenue | 20 6amioB | 20 GaywioB — CTY/IEHT MOKa3al OTIMYHbIE HABBIKK
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HaumenoBa-
Cpoxku HIkana
HHE Kpurepun
BBINIOJI- | OLICHMBA-

OI[€HOYHOT 0 OlleHHUBAHMS
HEHHs HHSA
cpeacTBa

pabota cemecTpa NPUMEHEHHUS MTOTy4eHHbBIX 3HAHWM U YMEHUH Mpu
pereHn npodeccHOHATBHBIX 3a/1ad B paMKax
YCBOEHHOI'O y4eOHOI0 MaTepHaa.

15 GanoB — CTYIEHT MOKa3al XOPOIINe HABBIKU
IPUMEHEHHUS MOTyYCHHbIX 3HAHUN U YMEHHH 1IpU
pereHn npodeccHOHANBHBIX 3a/1ad B paMKax
YCBOEHHOI'0 y4eOHOI0 MaTepHaIa.

10 OGammoB — CTyZeHT TIOKa3al YAOBIE-
TBOPUTENBHOE BIIJICHUE HABBIKAMU NIPHUMEHEHHs
IIOJIyYCHHBIX 3HAHWM M YMEHUU IIPU PELLCHUU
PO(ECCHOHATIBHBIX 33/]a4 B paMKaX YCBOSHHOIO
y4eOHOro Marepuana.

0 OawioB — CTYAEHT NPOJEMOHCTPUPOBAT HEJO-
CTaTOYHbII YPOBEHb BIAJICHUA YMEHUSAMU W
HaBbIKaMH TIPU PeLEeHNH NPOGECCHOHATBHBIX 3a-
J1a4 B paMKaX YCBOEHHOI0 y4eOHOro MaTepHaa.

Texkyiwii KOHTPOJIb: - 50 OamioB -

1 DK3aMeH ceccus 50 50 — cTymeHT BiajeeT 3HAHUSIMHU B IOJIHOM
o0BeMe, CaMOCTOSTENIbHO, JJOTHYECKH MocIe-
JIOBATEJIbHO M MCUEPIBIBAIONIE OTBEYAECT HA
MOCTaBJICHHBIE BOIIPOCHI;

40 — cTyAeHT BiajeeT 3HAHHUSAMH IOYTH B
MOJITHOM 00beMe (MMEIoTCs MpoOesbl 3HAHUN
TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX
paszenax); He JOIYCKaeT BMECTE C TEM Cepb-
€3HBIX OIMOOK B OTBETAX;

30 — cTyAeHT BiajeeT TOIbKO 00s3aTeTbHBIM
MHUHAMYMOM 3HAHUU IO JUCIUILTAHE;

0 — cTymeHT HEe OCBOWJ 00s3aT€THLHOTO MH-
HUMyMa 3HaHUH, He CmocoOeH OTBETUTh Ha
MIOCTaBIECHHBINA BOMPOC

IIpomexxyrounas - 50 GaynoB -
aTTeCTalus:

HUTOI'O: 100 6ammoB —

Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % oOT MakcUMaJdbHO BO3MOXXHOM CyMMBI O0ajlIOB — «HEYIOBJIETBOPUTEIHHO»
(HEZIOCTAaTOYHBIH YPOBEHB ISl IPOMEKYTOUYHON aTTeCTAUU IO AUCIUTUINHE);

65 — 74 % oOT MakCMMajgbHO BO3MOXXHOW CYMMBI OaJJIOB — «YyIOBJIETBOPUTEIHLHOY»
(MOporoBbIii, MUHUMAJIbHBIA YPOBEHB);

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

85 — 100 % oT MakCMMaabHO BO3MOKHOM CyMMBbI 0aJIJIOB — «OTJIMYHOY» (BBICOKHM, MaKCUMallb-
HBIM YpOBEHB)

3AJJAHUS 1J151 TEKYIIETO KOHTPOJISI

3ammuTa J1abopaTOpHBIX padoT

Jlabopamopuas paboma 1. Pacwupenue npeoenog usmepenus amnepmempa u 601bim-
mempa

Kaxoii BuJ1 uMeeT cxema BKJIFOUYEHHSI HAPY/KHBIX LTYHTOB?
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Ornpenenute CONPOTUBICHHE IIYHTA JJISI U3MEPUTEIIBHOTO MEXaHHU3Ma C TOKOM
MOJTHOTO OTKJIOHEHUA 5 MA 1 Rum = 3 Owm, eciu HykHO u3mMepuTh Tok 150A.

Kakum g0omxHO OBITH COMPOTUBIICHHE LIYHTA K MUJUIHAMIEP-METPY, PaCCUUTAH-
HOMY Ha 75 MB, ¢ TOKOM MOJIHOTO OTKJIOHEHHUs 7,5 MA 11t u3mMepenust Toka 7,5A?

Kakoit Tok MOXXHO HW3MepuTh TpuOOpoM, paccuutanHbiM Ha 10 MA (Rum =
=10 Om), eciii ero BKIIOYHTH C IIIYHTOM, COMPOTUBIeHne kotoporo Rur = 0,01 Om?

Kakue BcmomoraTteiabHbIe 3JIEMEHTHI TPUMEHSIOTCS ISl U3MEHEHHUS TIPEIeNIOB 13-
MEpEHUSI MATHUTOAIEKTPUUECKUX BOJIBTMETPOB?

Kaxoro mopsiika A01KHO OBITH CONPOTHUBIICHHE T0OABOYHOTO PE3UCTOPA K M3MeE-
putenbHOMy MexaHu3My ¢ Ro = 1 Om u nmanenueM Hanpspbkenus Ha pamke Uo = 10 MB,
Jutst monydeHus Bosbr™erpa ¢ Un = 10 B?

JIo Kakoro 3HayeHUsl HaMpsHDKeHHs] OyIeT pacuIMpeH Mpeaesl U3MEPEHUs BOJbT-
MeTpa ¢ conpoTuBieHueM paMku Ro = 1 Om u nmanenunem HanpspkeHust Ha Hed Uo =
10 MB npu Bxmtouenun nob6asounoro pesucropa Ra = 100000 Om?

Jlabopamopuas paboma 2. HsmepeHnue omuueckux conpomueieHuti u UHOYKmMueHocmeli
KOCBEHHbIM MemoooM

UTO NOHMMAIOT MO U3MEPEHUEM COITPOTUBIICHUSA?

[Touemy npu ornpeaeneHnu CONPOTUBIICHUS IO METOly aMIIepMEeTpa U BOJIbTMETpa
CJIelyeT MPUMEHSThH PA3IMYHbIE CXEMbI BKIIOUEHUSI U3MEPUTENIBHBIX MPUOOPOB?

Kakue conpoTuBiieHus Npu ONpEIEeIeHUH 110 METOY BOJBTMETpa U aMmIiepMeTpa
MOPUHSITO CYUTATH «OOTBIIUMM» U KAKHE «MATBIMU»?

B ueMm cyTh KOCBEHHOTO METOa U3MEPEHHUSI?

3aBHUCHT JIM CXE€Ma BKJIIOYEHUS aMIIEpPMETPa, BOJBTMETPA, BATTMETPA OT 3HAUEHUS
HEW3BECTHOTO COMMPOTUBJICHUS KaTYIIIKU UHIYKTHBHOCTHU?

Onpenennure cymMMapHOE CONPOTUBIICHHE ABYX IOCIEIOBATEIbHO COEIUHEHHBIX
00pa31oBbIX Karymiek conporupienus mpu: a) R = (10 + 0,05); 6) R = (1= 0,02) Om.

KakxoBa oTHOCHTENbHAS TOTPEIIHOCTh U3MEPEHUS HAIPSKEHUSI IEPEMEHHOTO TOKa
AIIEKTPOMArHUTHBIM BOJIBTMETPOM IPH MOJOKEHUH MEePEKIIoYaTelis poia paboTkl Ha T0-
CTOSITHHOM TOKE, eclii Ipubop nokassiBaet 128 B mpu Hanpsixenun 127 B.

[IpoBeneHbl TpU IPyMIbl U3MEPEHUN COTIPOTUBIICHUS OJHOW U TOM e 00pa3LoBoi
KaTyIIKd M TOJIy4EHBbI cliefyromue pe3ynbrarel, Om: a) x = 100,145 + 0,005; 6) x
=100,115 £ 0,20; B) x =100,165 = 0,010. ITyrem nanpHeiimeir 0OpabOTKU Pe3yIbTATOB
HalJUTE MOTPEIHOCTh CPEIHEB3BELIEHHOTO.

Jlns uamepennst HanpsokeHus oT 80 B 1o 120 B ¢ oTHOCUTENBHOM NOTPENTHOCTBIO,
He TpeBblmaronieii 4 %, ObIT 3aka3aH BOJBTMETP, MMEIONUK Kiacc TogHoctd 0,5 u
BepxHuUM npexaen usmepenuii 150 B Y 1oBneTBopsieT a1 OT MOCTaBICHHBIM YCIOBUSAM?

Jlabopamopuas paboma 3. Cmanoapmuas obpabomka pe3yibmamos MHO2OKPAMHbIX
uzmepeHuu

B kakumx cny4asx NOpOBOIAT HU3MEPEHUS C MHOTOKPATHBIMM HE3aBUCUMBIMH
HaOmoneHuaMu? UTo IpUHUMAIOT 32 pe3yabTaT TAKUX U3MEPEHUI?

JlaliTe ompenelieHUE CIEAYIOMMX MOHATHI: JOBEPUTENIbHAS BEPOSTHOCTD, J10BE-
puTenbHAs IpaHULA CIy4alHOW IOIPEIIHOCTH H3MEPEHUs, MPOMaxX, HEUCKIIOUYCHHBIN
OCTaTOK CUCTEMATUYECKOU MOrPEIIHOCTH U3MEPEHUSI.

YT0 Takoe TOBEPUTEIbHBIN UHTEPBAI?

Ha3oBuTe OCHOBHBIEC YHCIOBBIE XaPAKTEPUCTHKH psa HAOIIOICHHIHA.

12



Kornma npoBoautcst ctanaapTHas mpoueaypa o0pabOTKH pe3yabTaTOB U3MEPEHUIM
C MHOTOKPaTHBIMH HaOJIIOIEHUSIMH, B YEM OHA 3aKJIF04aeTCs?

YeMm oTimuaercss AMCHIepcHs psia HAONIOAEHUN OT AUCIIEPCHM pe3ysbTraTa H3Me-
peHuit?

Jlabopamopuas paboma 4. Ilosepka o0HogazHo20 cuemuuka 21eKMpUYecKol dHepeul
UHOYKYUOHHOU CUCTNEMDbl

Kak co3pmaercs Bpamaromuii MOMEHT B U3MEPUTEIBHOM MEXaHU3ME WHIYKIHOH-
Horo tuna. O0bsicHUTE PU3UKY IpoIecca, 1aiiTe MaTEMaTHYECKOe BEIPAKEHUE MOMEHTA.

Yemy n0KEH OBITH IPOMOPLIMOHANEH BpAIAlOIINi MOMEHT B CUETUMKAX MHIYK-
LMOHHOI'O TUIA U KaK 3TO 00eCIeunBaeTCsl.

Kakum o0Opa3om u, ¢ Kakoi LeNbl0 co37aeTcsi KOMIEHCAIIMOHHBII MOMEHT. O0b-
SCHUTE (PU3UKY €TO BOSHUKHOBEHUSI.

[TosicauTe, mouemy 4ucio 0OOPOTOB JAMCKA CYETUMKA MPONOPLUUOHAIBHO YUUTHI-
BaEMOW SHEPIrHUH.

C kakoil 1eNpl0 MarHUTHBIN MOTOK KaTYUIKA HAIPSKEHUs pa3[eieH Ha JABa MOTO-
Ka pabounii u HepaboUMii.

Kakue ycrnoBus He00X0IUMO BBINOJIHUTH, YTOOBI BpAIAIOUIUI MOMEHT B U3MEPH-
TEIHHOM MEXaHU3Me WHIYKIIMOHHOTO TUMa ObUT MPOMOPIIMOHATIEH AaKTUBHOM MOITHOCTH.

Jlabopamopuas paboma 5. Hzmepenue kospduyuenma mowHocmu npu pasiuyHvlx Gu-
0ax Hazpy3oK

3anummuTe ypaBHEHHE LIKaIbI pazoMeTpa

Kaxum o0pa3zom MOKHO MPOU3BECTHU pacyeT cose mo 3HaueHusim P, U, 1?

B kakux cinydasx, ¥ 10 KaKUM CX€MaM MOKHO U3MEPUTh aKTUBHYI0 MOIIHOCTH 3-
X (ha3HOM cucTeMBbl OTHUM OJHO(DA3HBIM BaTTMETPOM?

Korna nns u3amepenns akTUBHOM MOIIHOCTH 3-X (ha3HOM CHCTEMBI MOXKHO MOJIb30-
BaThCSl CXEMOU JIBYX BaTTMETPOB?

Y CTpoHCTBO ¥ MPUHIUTT AEUCTBHS 3-X (pa3HOTO BaTTMETPA.

Jlabopamopuas paboma 6. Ilosepka s1ekmpousmepumenbHuIX NOKA3bI8AIOUUX NPUOOPOE

KakuMm 10mKHO OBITH COOTHOLIEHHE KJIAaCCOB TOYHOCTH OOpa3llOBOrO U MOBEpsie-
MOTO aMIIepMeTPOB?

UTO nmoHMMaeTcsl MoJl MOBEPKOW CPEACTB U3MEPEHUI?

[Tpubop kakoro kjacca TOYHOCTHU CJIEAYET BbIOpATh JJi MOBEPKU amIliepMeTpa
kimacca 1,5; 2,57

Yro Takoe Ki1acc TOYHOCTH U3MEPUTENILHOTO Nprubdopa’?

Kakue BapuaHThl cnocoba ciavueHus MOKa3aHWW MOBEPSEMOro U 00-pa3LoBOro
npubopoB Bam n3BecTHbI?

Kak mpoBepsioT cOOTBETCTBUE MMOBEPSEMOro Npubopa yKazaHHOMY Ha IIIKaJie
KJIaCCy TOYHOCTH?

Bo3moxHO 11 npoBeAeHe MOBEpKU BoJbTMETpa kiacca 0,5 ¢ moMo-11pto BOJIBT-
MmeTpa kiacca 0,2?

Onpenenure neny aenenus Barrmerpa npu: Un =300 B, In =1 A,

Aun=150; Un=450B,In=5A, Au=150; Ua=150B, In =2 A, Aa = 300.

ITokazaHus BosbTMETpA € 1uanazoHoM uzMepenuit ot 0 B 1o 150 B pasnel 51,5 B.
[Toxazanust 06pa3OBOTO BOJIBTMETPA, BKIIOUEHHOTO MapayuiensHo ¢ nepssiM — 50,0 B.
OnpenenuTh OTHOCUTENBHYIO U IPUBEACHHYIO MOTPEIIHOCTH Paboyuero BOJIbTMETPA.
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KonTtpoJsbnas pabora

Obpabomka pe3y1bmamos uzmepenuil nPU HAIUYUU CIYYAUHBIX ROZPEULHOCHIEN

Ecnu B pe3ynbrare MHOTOKpPAaTHBIX U3MEPEHUN (PU3NYECKON BEIMYMHBI OBLIU IO-
Jy4eHa BbIOOpKa CIy4ailHbIX 3HaYeHHH {X}, TO IMOcCie MPOBEIEHUS €€ CTATUCTUYECKOU
00paboTKH cleyeT yKka3aTh HHTepBall 3HaueHui oT X1 10 X2, B KOTOPOM 3aKJIIOUYEHO HC-
TUHHOE 3HaYEHUE U3MEPSIEMON BEJIMUYMHBI. DTOT UHTEPBAJl HA3BIBAETCS JOBEPUTEIbHBIM,
a yucieHHble 3HadeHuss X1 u X2 Ha3pIBaloTCA rpaHUIlaMH JOBEPUTEIBHOIO MHTEPBAJIA.
COOTBETCTBEHHO, BEPOSTHOCTh HAXOXKJIEHUS WCTUHHOTO 3HAYEHUSl BEJIMYUHBI B TPaHU-
nax (X1; X2) Ha3piBaeTcs TOBEPUTEIHHOM BEPOSTHOCTHIO.

JloBepuTeNnbHBI MHTEPBAJI MOXKET OBITh BBIPAXKEH 4epe3 BpeaHoe apupMernye-
CKOe BBIOOpKH pajia HaOmoAeHuM (4) U rpaHUYHbIE 3HAYEHUS MOTPEUIHOCTEH OTHOCHU-
TeNbHO cpenHero apudmerndeckoro (gl u €2). HagexxHOCTh 10BEpUTENBHOTO UHTEpBAJIa
3aJ1aeT JIOBEPUTEIIbHAS BEPOSITHOCTh, ONpeesieMasl Kak BEPOSITHOCTh HAXO0XKACHUS CIY-
YaltHOM MOTPENTHOCTH (€) B TPAHUIIBI JJOBEPUTEIHLHOTO HHTEPBAA.

ITockonpKy nefieHHe NMOTPENIHOCTEN Ha CHCTEMaTHYECKHE U ClydailHble J0ocCTa-
TOYHO YCJIOBHO, TO MHOT/Ia, IPUHITO CUCTEMATUUYECKUE NOTPEITHOCTH TaK)Ke OLIEHUBATh
10 METOAMKE, CIPABENJIUBOM ISl CIIy4allHbIX BEJIMYUH, C IPUMEHEHHUEM PaBHOMEPHOTO
WM TPEYTOJIbHOTO 3aKOHA pacipeie]IeHs TNIOTHOCTH BEPOSITHOCTH.

Breninue Bo31€MCTBUS ONPEESIOT XapaKTep NOBEACHUS CIy4ailHbIX MOTPEIIHO-
CTEeHl U MPUBOJAT K TOMY, UTO CaM PsAJl TaHHBIX MHOTOKpaTHOro Habmonenus {X;}, i = 1
... N CTAHOBUTCS BBIOOPKOW ciydallHbIX BenW4HH. [Ipyn GoNbIIOM uKcie BO3MYIIAOIIMX
(bakTOpOB X CYMMapHOE BO3/ICHCTBHE BBI3BIBAET MOSIBICHHUE CIyUYallHBIX MTOTPEITHOCTEH,
MOJAYUHSIOLIUXCS HOPMAJIBHOMY 3aKOHY paclpeeieHus IJIOTHOCTH BEPOATHOCTH.

3aoanue 1. ]I BbIOOPKU SKCIIEPUMEHTANbHBIX JaHHBIX, TOPUYEHHBIX MPHU U3MeE-
PEHUH BBIXOJHOTO HANPSHKEHHSI TEHEPAaTOPa, ONPEAEIUTh TPaHUIIbl TOBEPUTEIBHOIO HH-
TepBaJIa IPH 33JaHHOM JOBEPUTEIBHON BEPOSITHOCTU Pj. PacdeTsl MpoBOANUTH B IEPBOM
ClIy4ae ¢ UCIOJIb30BAHHEM TaOJIUI] HOPMAJIbHOTO 3aKOHA, BO BTOPOM - Tabnul CTbroAeH-
Ta. OOBSICHUTH pPa3HUILY MMOJTYYEHHBIX pe3yabTaToB. [Ipu n3Mepenuu ucnonb3yercs nud-
poBoii BosbTMETp. B Tabiuie 11s1 BapuaHTOB NMPUBEICHBI HOMEP BBIOOPKH, TOBEPUTENIb-
Hasi BEPOSATHOCTh Pj;, KJIJaCC TOUYHOCTU BOJBbTMETpa c/d u npenen uzmepenus Uy. Hucno-
BbI€ JaHHBIE KOHKPETHON BEIOOPKH HEOOXOIUMO B3STh U3 TabJIHUIIE:

B;Il_lpTH Beibopka | Py | Uy, B c/d ]321?;1 Beibopka |  Pjp (]]31" 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 | Enununa usmepenus {U},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
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) 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

[Tocne 3aBepieHNs] pEeIICHUs 3aa4d Pe3ynbTaT JOJKEH OBITh NPEACTABICH Cle-
JYIOIUMH YHUCICHHBIMU 3HAYEHUSMHU: Cpe/iHee apu(MeTHYeCKoe BBIOOPKH, I'pPaHUYHBIC
3HA4YEeHUs MOTPEIIHOCTEH, IPAHHUIIBI JOBEPUTEIBHOIO HHTEPBAJAa U TOBEpUTENIbHAS BEPO-
ATHOCTb.

3aoanue 2. OnpeneneHne TOBEPUTEIBLHON BEPOSITHOCTU MPU 33JaHHOM JOBEpHU-
TEJIbHOM HMHTepBasie. [[st BBIOOPKH ciyyallHBIX BEJTMYMH 3aJaHus | ompenesuTh 3Have-
HUE JIOBEPUTEIIbHON BEPOATHOCTH, €CIHU 3aJaHbl IPAHUYHBIE 3HAUEHHUS MOTPEIIHOCTEN B
IPOLEHTHOM OTHOILIEHUHU K CPEJHEMY apU(PMETHUYECKOMY: &l — HMIKHSS TpaHMLa, £2 —
BEpXHsis TpaHuLa. 3HaueHus ¢l u €2 npuBeeHb! B TA0IHLE:

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 0,05 | 0,05 0,05 0,1 | 0,15

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

el, % -0,01 | -0,05 | -0,05 | -0,1 | -0,02 | -0,02 |-0,015| -0,1 -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

3agaHue 2 peKOMEHAYETCS BBINIOJIHATh B CIEAYIOLIEH IMOCIEI0BATEIbHOCTH:

Wcnonw3ys BEIYMCIICHHBIE paHee 3HaueHUe «A» paccuutath &l u €2 (TpaHUllbl TO-
rpenrHocTy). 3aTeM 1o Gopmyse onpeaenuTs 6e3pazMmepHbie KodhduimenTs! ¢1 u 2 u mo
TaOIuIaM HaliTH JTOBEPHUTENILHYIO BEPOATHOCTD Py. dopMa 3amucu pesyabrara:

PIX1 <M< X2]= Py,

r7ie JOBEpUTEIbHAsI BEPOSITHOCTh OMpEENsieTcsl Mo Ta0iuilaM HOPMAJIbHOTO 3aKOHA U
3akoHa CTbIOJEHTA.

Hucmpymenmanvhnole nozpeuwiHocmu u popmovl ux npeocmaeieHus

NHcTpymMeHTanbHble TOTPEITHOCTH HU(PPOBBIX BOJIBTMETPOB OOBIYHO OMHUCHIBA-
I0TCS TPEXWICHHON (OPMYIIOH OTHOCUTENHHON MOTPEIIHOCTH:

0= trc+d-(U—k— ﬂ

S TTp

r7ie 0, ¢ U d — BRIPAKEHHBIE B MPOIIEHTaX MAaKCUMAJIbHBIE OTHOCUTEIIbHBIE TIOTPEITHOCTH;

Uk — BepxHsg TpaHUla Auana3zoHa U3MEpPEHUsl BOJIbTMETpa (KOHEYHOE 3HAUECHHE
HIKaJIBl TpUOopa);

U — tekyuiee 3HaUeHUE U3MEPSIEMOIN BETUYHHBI.

N3mensis Tekyliee 3Ha4€HUE HAIpPsHKEHMs, MOYKHO MOCTPOUTH Ipaduk pacmhpene-
JICHUS] OTHOCUTENIbHOM MOrPeIHOCTH (MOAYIIS) 10 AUANa30Hy U3MEPEHUS.

3aoanue 3. lloctpouth rpaduku pacnpeneseH!us: OTHOCUTEIBHONW U a0COIOTHOMN
NOTPEUTHOCTEH MO Anana3oHy U3MepeHus Uit UQpoBoro BoasTMeTpa. PaccunraTts 3Ha-
YEHUS! OTHOCUTEILHON M a0COJIFOTHOM MOTPEIIHOCTEN, KOTOPhIE COOTBETCTBYIOT CpeIHE-
My apu(pMETHUECKOMY 3HAUCHUIO BBIOOPKH «A», ONpe/IeIEHHOMY B 3a/laHuu 1. HailTh OTHO-
CHUTENIbHYIO0 TIOTPEIIHOCTh cpenHero apugmerudeckoro d(A4). Ompenenuts aOCOMIOTHYIO
MaKCHUMaJIbHYIO MOIPEIIHOCTh B TOUKE IIKAJIbI COOTBETCTBYIOIIEH 3HAYCHUIO «A»:

0 =5(4) - A/100 %.
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JlanHbIe HEOOXOAMMO B3SITh U3 TAOIHUIIBI s 3a0aHus 1.

[Tpu HauepTanuu rpauKoB CieIyeT MPUAEPKUBATHCS MacIITaba M yKa3blBaTh pas-
MEPHOCTb BEIMYMH, OTI0KEHHBIX 110 KOOPIUHATHBIM OCSIM.

Oobpadomka pe3y1ibmamos usmepenuil ¢ yuemom UuHCmpymMeHmanbHbvlX HOZPeuiHo-
cmei

AOGComI0THAs OTPEIIHOCTD, ONpEeIeHHas o TabIuIe, SBISIETCS MaKCUMaIbHOM
¢ BepossiTHOCTBIO 100 %, T.e. peanbHasi MOTPEIIHOCTh HUKOI/IA HE MPEBBICUT PACUETHYIO.
Pe3ynbpTHupylomas BEpOSATHOCTh MPH HAJUYUM JABYX COCTABJISIONIUX MOTPEIIHOCTH (WH-
CTPYMEHTAJIPHOM M CIyY9aliHOM) ompesenseTcs Mpou3BeeHneM BeposTHOCTeH. Tak kak
OJIHA U3 BEPOATHOCTEH (IJIsI MHCTPYMEHTAJIbHON MOTpenIHocTe) paBHa 1, To oO1ias Be-
POSTHOCTB Oy/IE€T ONpPEAENAThCS CIyYailHOW COCTaBISAIOIIEH U, CIEI0BAaTENIbHO, OHA PaB-
Ha JIOBEPUTEIILHON BEPOATHOCTH, KOTOPYIO MOXHO B35ITh U3 TAOIUIIBI 17151 3a0aHus 1.

OnHako cinegyeT yuyecTb, YTO MHTEPBal, B KOTOPOM HaXOAUTCA UCTUHHOE 3Haye-
HUE U3MEPSAEMOI BETUYMHBI, IPU 3TOM paciuuputcs. g onpeneneHHa HOBOIO HHTEPBa-
Jla UHCTPYMEHTAJIbHYIO MOTPENIHOCTh MPEICTABISAIOT KAK CIy4allHYIO, paclpeaesICHHYIO
10 paBHOMEPHOMY (I TPEYTrOJIbHOMY) 3aKOHY.

CpenHekBagpaTU4eCKOe 3HAYECHHUE JUISI OTOM HMHCTPYMEHTAIBHOM NOTPEHIHOCTH
omnpezensercs no GopMynam: Il paBHOMEPHOTO 3aKOHa

a(Q)=0 /3.

CYMMapHaSI CPCAHCKBAAPATUYICCKAA ITOTIPCIIHOCTD 3aIIMIICTCA:

O Q)= g 0+ (4
Jliis onipeienieHHa CyMMAapHBIX TPAaHUYHBIX 3HAYEHHUH MOTPEIIHOCTeH «Ary» cieny-
€T BBIYMCIIUTH HOBOE 3HaueHUe O6e3pa3MepHOro KodpduinenTa «tr»
tr=. (& + Q) / (s(4) + o(Q)),
r7i€ & MPUHUMAET 3HAUEHUE ¢l, €2 B 3aBUCUMOCTH OT TOT0, KaKas TpaHuIa (HWKHSIS WIn
BepxHsisi) onpenensiercss. OKOHYATEIbHO TPAaHUYHbBIE 3HAYCHHUS TIOTPEIIHOCTH 3aIUIITYTCS:
Ar =tr - a(e, Q).
CoOOTBETCTBEHHO OIPEJESAIOTCS TPAHUIIBI JOBEPUTEIBLHOTO HHTEpBAa:
Xl=4-Arl, X2 =4+ Ar2.
3aoanue 4. OnpenenuTth JOBEPUTENbHBIM UHTEPBAI ISl 3aJaHHOM JOBEPUTENb-
HOM MOTPENTHOCTH C YYE€TOM MHCTPYMEHTAIBHON MOTPEITHOCTH, UCTIONB3YS ONMUCAHHYIO
MeToAuKY. J[aHHBIE CBOETO BapHaHTa HEOOXOIUMO B3SITh U3 TaOIUIIbI AJig 3afaHus 1. Bee
pacyeThl MPOU3BECTH C UCIONb30BaHHEM pactnpeneneHus CTbrojeHTa. Pedynbrar 3anu-
caTh B CTaHAApPTHOU (popMe, yka3aB T'paHHUIIBI TOBEPUTEIHLHOTO UHTEPBAJa U JTOBEPUTEIIb-
HYIO BEPOSATHOCT.
Memoouueckue nozpewinocmu, 603HUKaOW{Ue NPU UZMEPEHUU B0JITbMMEMPOM
nEpUOOUYECKUX CUZHATI08 CLOMHCHOU (hopMmbl
B mnopaBnsronieM OOJBIIMHCTBE CIydyaeB HEOOXOJUMO HUMETh HWH(POPMAIHIO O
NEHCTBYIONIEM (CpeTHEKBAIPaTUYECKOM) 3HAUEHUH CUTHAJA CIOKHOM (popmbl. [losTomy
HamOoJee BOCTPEOOBAHHBIMU SIBIISIIOTCS MPUOOPHI, U3MEPSIONINE JACHCTBYIOIIEE 3HAUE-
HUue HampsikeHus. OJHAKO TPU KOHCTPYMPOBAHUM TaKUX MPUOOPOB BO3HHUKAET P
TPYIHOCTEH, CBSI3aHHBIX C 00ECIEYECHUEM ITUPOKOTO YaCTOTHOTO JUANa30oHa U BBICOKOU
TOYHOCTH. JIJIsT HAXOXKICHUS NEHUCTBYIONIETO 3HAYCHHS HAIMPSIKEHUS HCTOIB3YIOT MPH-
OOpBI, M3MEPSAIONINE AMIUIUTYIHOE WM CPEIHEBBINIPIMIICHHOE 3HAUYeHHWE curHama. Ha
IIKaje TaKuX MpuOOpPOB YKa3bIBAaeTCs JCHCTBYIOIEE 3HAUCHHUE KOHKPETHOTO CUTHAJIA, a
MMEHHO TrapMoHMuYeckoro. HalTu BenmuuuHY JEHCTBYIOIIETO 3HAUYEHUS HaAMPSKEHUS
CJIOXHOW TIO TMOKa3aHHUSAM BOJIBTMETPA, PEAruPYIONIETo Ha €r0 aMIUIMTYAHOE WU CPe-
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HEBBIIPSAMIIEHHOE 3HAYEHHE U MPOrpagyrpOBAaHHOTO B JACHCTBYIOIIMUX 3HAYEHUSX CUHY-
COUJIbI, OKA3bIBACTCS BO3MOXKHBIM Ojarojiapsi TOMy, 4TO MEXJy IapaMeTpaMu CHUTrHaja
CYILLECTBYET CBS3b Uepe3 KOIPPUIMEHTHI aMIITUTY bl U (HOPMBI

K,= Uy / Uy Ky =Upy/ Ug.

YucneHHble 3HaYeHUS 3TUX KOA(PQUIMEHTOB JUIsl CUTHAIOB pa3HOil (opMbl pas-
auuHbl. B HacTosmeM pasnenie UCHOJB3YIOTCS TPU NMEPUOAUYECKUX CUTHaNa: rapMOHU-
YECKUH, MEaHip, OJHOIOSPHbBIE NPSIMOYTOJIbHbIE UMIYJIbChI JUIUTEIBHOCTBIO T C HEPH-
oJloM cinenoBanus 7. 3HaueHUs K03(OUIUMEHTOB aMIUTUTYbl U (GOPMBI ISl ITUX CHUTHa-
JIOB IIPUBEICHBI B TaOJIHIIE:

Bun curnana K, Ky
["apmonunyeckuit 1,41 1,11
Meanp 1,0 1,0
[IpsMoyronbHble UMIYIIBCH | /T /7 | A[T/7

Ecnu maHHBIE CHUTHANBI TIOJIaTh HA BOJBTMETPHI ¢ MPeoOpa3oBaTEIsIMU ITePEMEH-
HOTO TOKa B TMOCTOSHHBIM TOK WJIM HAMpsDKEHUE, TO MOKa3aHWsS 3TUX MPUOOPOB OyayT
Pa3TMYHBIMU: OHH OTIPEICIISIOTCS TUIIOM MPeoOpa3oBaTeIsl U TPalyHpPOBKON IITKAJIBI.

[Ipubop ¢ mpeoOpazoBareneM AEHCTBYIONICIO 3HAUYCHUS] OyAET MOKa3bIBaTh JIEH-
CTBYIOIIIEEe 3HaUYCHUE CUTHAJA JII000H dopMbl. BomsTMeTp ¢ mpeoOpazoBaTenieM cpeHe-
BBINIPSIMIIEHHOTO 3HAYEHMSI JJOJKEH MOKa3bIBaTh CPEIHEBBINIPSIMIICHHOE 3HAYCHHE, OJIHA-
KO, TaK KaK MpH TPayHpOBKE Ha IIKaJe yKa3alld JEHCTBYIOIICEe 3HAYCHUEC CHHYCOUIHI,
TO TIOKa3aHus mpubdopa

U, nmn=- 1,11 UCP-

BoapTMeTp ¢ aMImuTyIHBIM MpeoOpa3oBaTeeM U 3aKPBITBIM BXOJIOM H3MEpSICT
aMIUTATYAy TTePEMEHHOW COCTABJISIONICH CUTHAJNIA, OJIHAKO, MTOCKOJIBKY MPUOOP OBLI OT-
rpaJyupoBaH B ACUCTBYIOIINX 3HAUEHUSIX CUHYCOUJIBI, TO €0 MOKA3aHUs OTIPEIENISIOTCS TI0
bopmye

U= Un— Uy 1,41,

17 y
rae Uy = P Iu(t)dt — IIOCTOsIHHAs COCTABJIAIOLIAs CUTHAJIA, ONIpeIeIieMast KaK IepBbIi
0

yJieH pasioxeHus GpyHkuuu curnana B pag Oypoe

3aoanue 5. Onpenenutbh NOKa3aHUS HUXKE MEPEUUCICHHBIX NMPUOOPOB, HA KOTO-
pble MOOYEPETHO MOAAIOTCS CUTHANIBI C OJMHAKOBOM aMIUIUTYAO0M, HO UMEIOIIUE pa3Iny-
HYyI0 (hopmy.

1) BonbT™merp, ¢ mpeoOpa3oBareneM AEWCTBYIOLIETO 3HAYeHHs (KBaJpaTUUYHBIN
JIETEKTOP).

2) BonbT™eTp, ¢ mpeoOpa3oBaTelieM CPeTHEBBINPIMIECHHOTO 3HAUEHUs (JTUHEH-
HBIN JIETEKTOD).

3) BoapT™MeTp, ¢ aMIIIUTYAHBIM MpeoOpa3zoBaTesieM U KOHIAECHCATOPOM, BKITFOUYECH-
HBIM I10CJIEIOBATENBHO (AMIUIUTYAHBIN IETEKTOP C 3aKPBITHIM BXOJOM).

Bce mpubopbl oTrpagyrpoBaHbl B JEHCTBYIOIIMX 3HAYECHUSX CHUHYCOHIATHHOTO
curHana. CurHaiel, KOTOpbI€ CIeyeT MoAaTh, UMEIOT OJUHAKOBYI0 ammuutyny Uy, = 10 -
N, [B], rne N — Homep BapuaHTa. PaccMatpuBaroTcs Tpu TUIIA CUTHAJIOB:

1) 'apMoHMYECKHIT CUTHA.

2) Meanap.

3) OgHomnoNIIpHBIE TPSIMOYTOJIBHBIE UMITYJBCHI JIIUTEILHOCTEIO T = 10 - N, [MKC]
u yacTtotoii cinemoBanusg 5000 I'o.
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IIpu pacuere nokasaHuil ciaeayeT UMETh B BUJly, YTO B UMITYJIbCHOM HaIpSKEHUU
(curHan 3) NpUCYTCTBYET MOCTOSIHHAS COCTABIIAIOLIAs], KOTOPask MOKET ObITh OIpe/iesieHa
KaK cpeJiHee 3HaUeHHE CUTHAJIA.

[lopsnok pemieHus: UCNOIB3Yysd KO3PPUIMEHTHI aMILITUTY bl U (OpMBI U3 TaOIU-
1bl, HAUTH CpeJHEE, CPEHEBBINPAMICHHOE U JCHCTBYIOIIEE 3HAUEHHS U1 KaXKJI0TO CUT-
HaJla, ¥ TOJIBKO IIOCJI€ 3TOT0 UCTOIb3ys (POpMyIIbI IepepacyeTa oka3aHuil BOJIbTMETPOB,
OINPEENINUTD, YTO MOKAXKET KaXKJIbIi MpUOOp MpU U3MEPEHUN HanpsbkeHus 1, 2, 3.

3AJIAHUA U151 TIPOMEXKYTOUYHOM ATTECTAIIMA

KonTposabHBIE BONPOCHI K IK3aMEHY

1) Ilonstue ¢usznueckoil BenuunHON M ee m3MepeHus. Knaccudukamms usznue-
CKUX BEJIMYMH (aHAJOrOBbIE, TUCKPETHbIE, AaKTUBHBIE, TACCUBHBIE).

2) IlpuHUuMOB NOCTPOEHUS CHUCTEM €IWHHUL (PU3NYECKUX BeIUMYUH. OCHOBHBIE,
IIPOU3BOJIHBIE €IMHULIBI U UX Pa3MEPHOCTH.

3) Cucrema enunun ¢puznueckux Bennuud CU. Ee oTianunTenbHble 0COOEHHOCTH.
OCHOBHBIE U JAOINOJIHUTEIbHBIE, KPATHBIE U JOJIbHBIE €UHULIBI.

4) Bugsl uaMepeHuit — npsiMble, KOCBEHHbIE, COBMECTHBIE, COBOKYITHBIE.

5) Meroabl u3MepeHuil — HEMOCPEICTBEHHON OIIEHKH, METOJ CpaBHEHUs (pa3Ho-
BUJHOCTH, JOCTOMHCTBA, HEJOCTATKN).

6) IlonsTue morpemHocTy u3MepeHus. IlorpemHocTs cuctemaTuyeckas, ciydaii-
Hasi, IPOMaxu; a0COIMIOTHAsL, OTHOCUTEIbHAs. [1osICHUTh Ha TpuMepax.

7) Knaccudukanus mnorpemsocTeid U3MepeHHs B 3aBUCUMOCTH OT MPHYUH BO3-
HUKHOBEHUS: NHCTPYMEHTAJIbHASA, METO/INYECKasi, CyObEKTUBHAS U AP. IPUBECTH TPUMEPBI.

8) IlorpemHoctu CpeacTB U3MEPEHUN: KiIacCUPUKAIMSA U CIIOCOOBI MaTeMaTHU4e-
CKOro BbIpakeHus. I1osICHUTH Ha IpuMepax.

9) HopmupoBaHuE NOrpEIIHOCTH CPEACTB U3MEPEHHMU. AJIUTHBHAS U MYJIbTH-
IUIMKaTUBHAs cocTaBiisomas. Kiacec Tounoctu.

10) Cucrematuyeckue MOrpeIHOCTH U3MEPEHUS U CIIOCOOBI UX YMEHBILICHUS

11) I'ucrorpamMmsbl ¥ KpUBBIE paclpeIeICHUs CIy4ailHbIX BEJIMYHH, IIIOTHOCTh pac-
npeneneHus. ['eHepanbHas COBOKYIHOCTh, BRIOOpKA.

12) Pacnipenenenue ciy4ailHbIX MOrpenrHocTed u3MepeHus. BeposTHOCTh, MIOT-
HOCTb pacnpeneiieHus: BepositHocteld. HopmanbHbll 3ak0H pacnipenenenus [aycca.

13) JloBeputenbHbIN HHTEPBAII U I0BEPUTENbHAS BEPOATHOCTD. [IpaBuiio Tpex curma.

14) Koaddumuent CrerogeHTa. ANTroput™M 0oOpabOTKH pPE3yNbTaTOB psiga pPaBHO-
TOYHBIX U3MEPEHUN.

15) IonHast morpeuIHoCTh U3MEPEHUS U ee cocTapisrone. Ciyyan coueTaHust 1mo-
TPELIHOCTEN.

16) IlonHast morpenHoCcTh U3MEPEHUS U ee cocTaBisromue. Ciiydan CyMMUpPOBaHUs
CHCTEMATUYECKOM U CIy4alHOU MOTPEITHOCTEN.

17) CpennexkBagpaTuuHasi HOTPEMIHOCTh HECKOIBKUX CEPUN U3MEPEHUI.

18) 3akoHBI CI0KEHUS CITyYailHBIX MOIPEIIHOCTEMH.

19) IorpenHoCcTh KOCBEHHBIX U3MEPEHUIA.

20) Metoauueckas MOrpelIHOCTb IPYU U3MEPEHUH ITOCTOSIHHBIX TOKOB M HAIIPSKEHU.

21) KoHcTpyKIusi aHAIOTOBOIO 3JEKTPOMEXaHMYECKOT0 H3MEPHUTENIbHOTO prbopa:
MEXaHM3MBbI JJIsl CO3[aHUsl BpAIIAlONIer0 UM MPOTUBOACHCTBYIOIIET0O MOMEHTA, LIKaJbl,
CTpPEJIKH, YCIIOKOUTEIH.

22) MarHuTo3J1€KTpUYECKHE HM3MEPUTEIbHbIE MPUOOPBI: TMPUHLUI ACHCTBUS,
YCTPOICTBO, 00J1ACTh MPUMEHEHHUSI, METPOJIOTUYECKUE XapaKTEPUCTUKH.
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23) DneKTpoAMHAMUYECKHE W3MEPHUTEIbHBIE TNPUOOPHI: TMPUHIUN  JEHCTBHA,
YCTPOICTBO, 00J1aCTh MPUMEHEHHUS, METPOJIOTUYECKUE XAPAKTEPUCTUKU.

24) DneKTpOMarHuTHBIE W3MEPUTEIbHBIE NPUOOPHI: MPUHIUI JIEHCTBUSA, YCTPOU-
CTBO, 00J1aCTh IPUMEHEHHMSI, METPOJIOTUYECKUE XAPAKTEPUCTUKH.

25) DnekTpocTaTHueCKHe U3MEpPUTENIbHbIE MPUOOPHI: MPUHIUI EHCTBUSA, YCTPOU-
CTBO, 00J1aCTh MPUMEHEHHUSI, METPOJIOTUYECKUE XaPAKTEPUCTUKHU.

26) JloromeTpsl. PaccMOTpeTh Ha TpUMEpPE MarHUTORJIEKTPUUECKOTO JIOTOMETPA.

27) Macmtabuble u3MepuTelbHble npeobOpa3zoBarenu. LIyHTh, aenuTenu Hamps-
YKEHUs, KAKUMHU OHU XapaKTEepU3YyIOTCs NapaMeTpaMu, I/1€ IPUMEHSIOTCS.

28) NsmepurenbHble TpaHCHOPMATOPbI. Y CTPOMCTBO, IPUHLIMI JEHCTBUSA, METPO-
JIOTUYECKUE XapaKTEPUCTUKHU, 001aCTh IPUMEHEHUS.

29) Iudpossie U3MepUTEIbHBIC TPUOOPHI B MMPEeoOpa30BaATEIU

30) MeTo1bl U3MEpEHHS TOCTOSTHHOTO TOKA.

31) MeToabl u3MepeHus MOCTOSHHOTO HAMPSIKEHMUS.

32) MeToibl U3MEPEHHMsI IEPEMEHHOTO TOKa U HAIIPSIKEHHUSI.

33) Metoabl u3MepeHust JIEKTPUUESCKON MOIITHOCTH.

34) MeTo1bl U3MEPEHUS CONTPOTUBIICHUS.

35) Metonp! IBMEpEeHHst HHTyKTUBHOCTH, IOOPOTHOCTH, EMKOCTH M TAHTEHCA YIJIa TOTEPb.

36) Pe3oHaHCHBIE METOBI U3MEPEHUS TAPAMETPOB LIETICH.

37) UccnenoBanue Gopmbl M MapaMeTpOB CHUTHaja: CTPYKTypHas cxeMa YHHUBEp-
CaJIbHOTO ocIuIorpada.

38) UccnenoBanue opmbl U mapamMeTpoOB CHUTHANA: BUIbI Pa3BEPTOK B OCIHILIO-
rpade.

39) UccnenoBanue GopMbl M IapaMeTpOB CUTHAJIA: 3JEKTPOHHO-Ty4YeBas TpyOka
(XapakTepHCTUKH, KOHCTPYKIHS)

40) UccnenoBanue (popMbl U MapamMeTpoB CUTHAJA: KiacCU(BUKAIHS OCIAILIOrpadoB.

8 IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHOM JIUTEPATYPHI,
He00X0AUMOi J1JI1 OCBOCHUS TUCHMILIMHBI (MOTYJIS)

8.1 OcHoBHas nuTEpaTypa

1)  JlabkoBckass P.SI. MeTrponorus u 3JeKTpOpaarou3MepeHus [DIek-
TPOHHBIN pecypc] : yuebHoe mocodue / P.S. JTabkoBckasi. — DIEKTPOH. TEKCTOBBIC
nanaeie. — CII6. : Yausepcurer UTMO, 2013. — 142 c¢. — 2227-8397. — Pe-
xuM pocrtyna: http:// www.iprbookshop.ru/67299.html, orpanuuenssiii. — 3ari. c
IKpaHa.

2)  Jlaremmenko K.II. Texuuueckue wusmepenuss u npudopsl. Yactp |
[OnexTpoHHBIN pecypc] : yueOHoe mocooue / K.II. JlaTeimenko. — DIEKTPOH.
TekcToBble naHHble. — CapatoB: By3oBckoe obOpazoBanue, 2013. — 480 c¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/20403.html, orpanu-
YEHHBIN. — 3arj. ¢ HKpaHa.

3) Jlatemmenko K.II. Texnuyeckue wmamepeHuss u mnpudopsl. Yacts 11
[DnexkTponHbIil pecypc] : yuebnoe mocobue / K.II. JlaTpimeHko. — DIEKTpOH.
TeKkcToBble JaHHble. — CaparoB: By3oBckoe oOpazoBanme, 2013. — 515 c. —
2227-8397. — Pexxum moctyma: http://www.iprbookshop.ru/20404.html, orpanu-
YEHHBIN. — 3arj. ¢ sKpaHa.

8.2 JlononHuTEeNbHAS IUTEpATypa
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4)  Komsrun P.B. M3MepeHuss mapaMeTpoB 3JIEMEHTOB PaguOTEXHUYE-
CKHX Lienel [ DJIIEKTPOHHBIA pecypc]| : METOINYECKUE YKAa3aHUS K BBIIIOJHEHUIO J1a-
OopaTopHbIX padoT 1o kypcy «Metposnorus u paguousmepenus» / P.B. Komsrum,
B.JI. XaHmamMupoB. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKHII roCy-
JApCTBEHHBIN TEXHUYECKUI yHUBepcuTeT uMeHu H.O. baymana, 2011. — 24 ¢. —
2227-8397. — Pexum noctymna: http://www.iprbookshop.ru/30973.html, orpanu-
YEHHBIN. — 3arJl. ¢ 3KpaHa.

5) nwuranoBud A.H. CpaBHHUTENbHBIM aHAIN3 WU3MEPUTENBHBIX Mapa-
METPOB BOJIBTMETPOB [DIEKTPOHHBIN pecypc]| : METOOUYECKUE yKa3aHUs K J1a0o-
paTopHO#l paboTe mo Kypcy «MeTrposiorusi U dJeKTpudeckue u3mepenus» / A.H.
[nuranosuy, FO.A. [lypslruH. — DJIEKTPOH. TEKCTOBBIE NaHHblEe. — Jlumenk:
Jluneukwuii rocy1apcTBeHHbIN TexHu4yeckui yausepeurer, ObC ACB, 2013. — 13
c. — 2227-8397. — Pexum noctyma: http://www.iprbookshop.ru/22936.html,
OTpaHUYECHHBIN. — 3arjl. C SKpaHa.

6)  Jlateimenko K.II. Metposorust u u3mMepuTeNnbHas TEXHUKAa Ha 0Oaze
n3MepuTeabHbIX Tpeobdpazoateneii OBEH [DnekTponHblii pecypc] : nmabopaTop-
Hbli npaktukyM / K.I1. JlaTeimenko. — DleKTpoH. TeKCTOBbIe naHHblie. — Capa-
ToB: By3oBckoe obpazoBanue, 2013. — 194 ¢. — 2227-8397. — Pexum gocrtyrma:
http://www.iprbookshop.ru/20396.html,orpanudennsiii. — 3ari. ¢ 3KpaHa.

7)  JlwoOymxkuna, H.H. Metponoruss u TexHudeckue u3MepeHus: Yueo.
nocooue /H.H. JlroOymkuna — Komcomonsck-Ha-Amype: OPI'BOY  BIIO
«KHAT'TY», 2013. - 123 c.

9 IlepeueHb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOMI
cetu «AHTEepHET (HasTee — ceTb «MMHTEpHET»), HEOOXOAUMBIX
JJISI OCBOCHUSI JUCUUIJIMHBI (MOXYJIs)

1) bubnuorexka POOU http:// www.rfbr.ru/rffi/ru/library

2) Hayunas DIEKTPOHHAS oubnmorexa "KubepJlenunka"
https://cyberleninka.ru/

3) Enunoe OKHO JIOCTyIIa K WH(POPMAIITMOHHBIM pecypcam
http://window.edu.ru/

10 MeToanuyeckue yKazaHus AJI 00y4arOUXCs M0 OCBOCHUIO
AMCHHUIUIMHBI (MOIYJIs1)

N3ydenune aucuuiuiiHbl «MeTpooTUS M TEXHUYECKUE H3MEPEHUS» OCYy-
IIECTBIICTCS B MPOIECCE ayJUTOPHBIX 3aHATUNA U CAaMOCTOSITEIHHON pabOThI CTY-
JIeHTa. AyJUTOPHBIC 3aHITHUS IPOBOASATCA B (hopMe JISKITUH U JIabOpaTOPHBIX 3aHS-
Thi. Pa3gensl IUCUUIUIMH CIEAYET U3Yy4YaTh MOCIEA0BATEIIBHO, HAUMHAS C MIEPBO-
ro. Kaxxelit paznen, GopMupyeT He0OX0IUMbIE YCIOBHUS JJISI CO3JJaHUSI CUCTEMHO-
ro MPEeJCTABICHUS O MPEIMETE AUCIUIIIUHEI.

CamocrosiTenbHasi paboTa sIBIsIETCS HamOoJiee MPOAYKTHUBHON (popmoil 00-
pa3oBaTeIbLHON M TO3HABATEIHHOM NEATEILHOCTH CTYICHTA B TMEPUOJ O0YUYCHUSI.
CPC mnampaBneHa Ha yriayOJeHUE W 3aKperICHHE 3HAHUW CTYJIEHTa, Pa3BHUTHE
npakTruueckux ymeHnui. CPC Bkirodaer cienyromue Buabl padoT:
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https://cyberleninka.ru/

— paboTy C JIEKIIMOHHBIM MaTepUAIOM, MIOUCK U 0030p JUTEPaTyphl U DJIEK-
TPOHHBIX KICTOYHUKOB MH(OpMAIIMU IO UHIMBUIYATIbHOMY 33JIaHUIO;

— OIEPEKAIOIILYI0 CAMOCTOSITENIbHYIO PadoTy;

— BBINOJTHEHUE KOHTPOJIBHOMN pabOoThI;

— U3y4YE€HHE T€M, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO MPOPAOOTKY;

— MOATOTOBKY K MEPONPUATUAM TEKYIIETO KOHTPOJIS;

— MOJITOTOBKY K MPOMEXYTOYHOM aTTecTaluu (PK3aMEHY).

CryaeHTy HeOOXOAMMO YCBOUTH U 3aIIOMHUTH OCHOBHBIC TCPMUHBI, IIOHATHS
U WX ONPEJIeNICHUs], OIX0/1bl, KOHLIETIIUU U METOIUKH.

KonTpoas camocTosiTenbHON pabOThl CTYJIEHTOB U Kau€CTBO OCBOEHUS JIUC-
[UIUIMHBI OCYILECTBIISIETCS BO BpeMs ayJIUTOPHBIX 3aHsATUM. [[1s1 3TOrO, BO Bpems
JIEKIIMHA KCTIONB3YIOTCS 3JEMEHTBI JUCKYCCUU M KOHTPOJIbHBIE BOIIPOCHI. Y POBEHb
OCBOCHHSI YMEHUH 1 HABBIKOB IPOBEPSIETCS HA J1a0OpaTOpHBIX 3aHATUAX. [ 3TO-
IO WCIOJB3YIOTCS 3aJaHusl, OATOTOBJIEHHBIE CTY/IEHTaMU BO BPEMsS CEMECTpa U
MpeIHa3HAaYCHHbBIC JUIsl TEKYIIEero KOHTpouis (Tabmimia 6).

[IpomexxyTouHast arrectanus (3K3aMeH) MPOU3BOJAUTCS B KOHIIE CEMeCTpa U
TaK)Ke OlleHHUBaeTcs B Oamiax. TOroBbIil peUTHHT OnpenesnsieTcss CyMMUPOBAHUEM
OaJIJIOB 1O pe3ysbTaTaM TEKYIIEro KOHTPOJS U 0aljioB, MOJYYEHHBIX Ha MpPOMeE-
JKYTOUHOW aTTeCTallui IO pe3ysibTaTaM »3K3aMeHa. MaKCUMalbHbI WTOTOBBIM
peditunr — 100 6anmnoB. OneHke «OTIUYHO» COOTBETCTBYET 85 - 100 6amios; «xo-
pomio» — 75 - 84; «yIOBIETBOPUTEIBHO» — 65 - 74; MeHee 64 — «HEYIOBIETBOPH-
TEIbHOY» (CMOTpH TabuILy 6).

KonTpoabHas padora

3ajaHue OPUEHTHUPOBAHO Ha (POPMHUPOBAHHME M PA3BUTHE y OOYyYaAIOIIHUXCS
YMEHUN U HaBBIKOB pacyeTa U METOAOB OIpPEAEIICHUS MOTPEIIHOCTEN C YUYETOM H
UCIIOJIB30BaHUEM JIEHCTBYIOIIUX HOPMATUBHBIX W METOAMYECKUX JOKYMEHTOB
YHUBEPCUTETA.

B xo7e BbITIOJIHEHUSI KOHTPOJIBHOM PaOOThI CTYJEHTHI 3aKPEIISIOT TEOPETH-
YeCKHe 3HaHMS, TOJyUYCHHbIE TIPU U3YUYCHUU TUCHUILIINHBI, TIIy0XKe 3HAKOMSITCS C
MPaKTUYECKUMH METOJaMU pacuera norpermHocteil. CTyIeHTbl y4aTcs IPUHUMATh
00OCHOBaHHBIE PEIIICHUS MYTEM CpPaBHEHHUS BApUAHTOB, JIOTUYECKHUX CYXKICHHM,
pPacCMOTPEHHUSI OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUN; YMEHHIO KPATKO U TOYHO
u3naraTh Xoja pacuera. [Ipu BbIMOTHEHUH paOOTHI CTYJEHTHI TIIy0)Ke M3y4aroT OC-
HOBHYIO U CHEIUAJIbHYIO JIUTEpATypy, ydarcs: padorars ¢ Internet pecypcamu.

Copnepxanue

KonTtposnrHast paboTa COCTOUT U3 MOSACHUTENbHOM 3anucku. [loscHuTeIbHAS
3amMcKa J0JHKHA COJEPKaTh: BBEJAEHUE, OCHOBHYIO YacTh (pelleHue 5 3a1ay), 3a-
KJIFOUEHUE U CITUCOK MCIOIb30BAHHBIX HCTOYHUKOB.

[TosicHUTENBHYIO 3aMKMCKY NPEICTaBIAIOT K 3allMTe B COPOIIIOPOBAHHOM
Bujie. [IpumepHsbIit 00beM mosicHuTenbHOM 3anucku 10 — 15 c.

BrinonHeHHas MOSICHUTENbHAS 3alIUCKA JOJKHA YAOBJIETBOPSITH HOPMATHUB-
HbIM JIOKYMEHTaM YHUBEPCUTETA, C KOTOPHIMU MOYKHO O3HAKOMHUTBLCS B OTIEJIE
CTaHJapTU3allMU WIK Ha caiiTe yHUBepcuTera. OTCTYIUIEHUS OT YKa3aHHBIX Tpe-
OOBaHMIT MOTYT CITY>KUTh OCHOBAaHUEM JIJIsl BO3BpaTa pabOThl HA UCIIPABJICHHE.
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11 Ilepeyenb HWH(OPMALMOHHBIX TEXHOJOIHi, WCIOJb3yeMbIX IPH
OCylIEeCTBJICHMH 00pa30BaTeJIbLHOr0 MpoLecca Mo AUCHHUILIUHE
(Moays0), BKJIIOYAs TMepedeHb MPOrPpaMMHOIO olecredeHus
U NHGPOPMAIMOHHBIX CIIPABOYHbBIX CHCTeM (MPH HEOOXOUMOCTH)

OcBocHHE MUCHIUTUINHBI «Memponoausi u mexHudeckue uamepeHust> OCHOBbIBa-
eTCsl Ha aKTMBHOM HcTiob3oBanuu Microsoft Office B mporiecce moAroToBKY KOHTPOITb-
HO pabOTHL.

C 1epio TOBBIIIEHUST KaueCcTBa BEJCHUS 00pa30BaTEIHLHOM ACATEIHPHOCTH B
YHUBEPCUTETE CO3/aHa 3JEKTPOHHAs HH(OPMALMOHHO-00pa3oBaTeNbHAsA Cpefa.
Ona mojapasyMeBaeT OPTaHM3AIMI0 B3aUMOJCHCTBUS MEXIY OOyUYarOIMIMMHCS M
MPETOIaBaTeNIIMA YepPe3 CHCTEMY JIMYHBIX KAOMHETOB CTYICHTOB, PACIIOJIOKCH-
HBIX Ha  O(UIMAIBPHOM  caiiTe  yHHBEpcHTeTa B  WH(DOpPMAIMOHHO-
TeJIeKOMMYHUKaIMOHHON ceTu «MHTepHeT» mo aapecy https://student.knastu.ru.
CoznanHas WH(pOPMaIMOHHO-00pa3oBaTelbHasl Cpela MO3BOJIET OCYIIECTBIISTH
B3aMMOJICUCTBUE MEXK/Yy yUYaCTHUKAMU 00pa30BaTEIBHOTO MPOIiecca MOCPECTBOM
OpraHu3allid JUCTAHIIMOHHOTO KOHCYJIBTHUPOBAHMS IO BOMPOCAM BBITIOJIHEHUS
MPaKTUYECKUX 3aJIaHUH.

12 Onucanne MaTepUAJILHO-TEXHHYECKOM 0a3bl, Heo0X0auMMOM ISt
OCYIIIeCTBJIEHUSI 00PA30BATEIHLHOI0 MPOoLecca Mo TUCHUIIMHE (MO/TYJTI0)

JIis peanu3aiyy IporpaMMbl TUCHUILIMHEI «Mempono2ust u mexHuyeckue usme-
peHusDy UCTIONB3YETCsl MaTepUaIbHO-TEXHIUECKOE 00eCTIeUeHrE, EPEUNCIICHHOE B Ta0-
e 7.

Tabnuma 7 — MarepualbHO-TEXHUUECKOE 00eCIICUCHUE TUCITUTIITNHBI

Hanmenosanue
Ucnonp3yemoe Ha3znauenue
Aynuropus ayJIUTOPUH
o0opyoBaHuE 000pyI0BaHUS
(;1abopaTtopun)
108/3 Jlabopatopuss snek- | Creng HTL[-08. Dnektpuue- | DKcriepuMeHTaIbHas
TPOTEXHUYECKUX U3- | CKHE U3MEPEHHUs yCTaHOBKa
MepeHui Ocnumnorpag C1-178

22



