MHUHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUSI
POCCUVICKOM ®EJEPALIANA
@enepanbHOE rOCYIapCTBEHHOE GIOIKETHOE 00pa3oBaTeIbHOE yUpEeKICHUE
BBICIIIETO 06pa30BaHI/I}I
«BOpOHEXCKHI TOCY TapCTBEHHBII TeXHIYECKHUIA YHUBEPCHUTET

VTBEPXKJIAIO

U. o nexana (akynpTeTa SHEPTETHKH U CHCTEM
yIIpaBIeHHs s
<& MA.B. BypkoBckuii/

2025 1.

«MeTpoorusy

Hanpagssienne noaroroskn 13.03.02 DiieKTposHepreTHKa U 3eKTPOTEXHUKA

IIpodnab DnexrpocHabxkeHne

Kpajsnduxanus Beimyckauka Gakanasp

HopmaTtusneblii nepnon oGyyennss 4 roma/ 4 roma ull m

®opma obyueHust ouHasg / 3a09Has

I'ox nayana noaroroBkn 2025

P
ABTOp IpoOrpamMMBeI W E.JI. CaBenseBa
3aBenyrouuii kadeapoi 44
DJIeKTPOMEXaHHUECKHIX
CHCTEM U BIIEKTPOCHAOKEHHUS qf;z A.B. TuxyHOB

Ve

PyxosopuTens OITOIT H.B. CurtHukos

Boponex 2025



1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AuCIUIIHHBI

dopMmupoBaHue y oOydYamOIIUXCA 3HAHUNA M TPAKTHUUYECKHX HABBIKOB
NPOBEJICHUS  HU3MEPEHUM W TEXHHUYECKOTO  KOHTPOJsA, C  Yy4ETOM
NpeABAPUTEIbHBIX JaHHBIX IKCILUTYaTUPYEMBIX MU PEMOHTUPYEMBIX 00OBEKTOB
U TOYHOCTH TPUMEHSEMBIX H3MEPHUTEIBHBIX M KOHTPOJBHBIX TEXHUYECKUX
CpEJICTB.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

CdopmupoBats y 00ydaromuxcs MpeJACTaBICHUE O METOIaX MPOBEICHUS
U3MEPEHUSI JJIEKTPUYECKUX U HEIJCKTPUUYECKUX (UBMUECKUX BEIUYUH,
NPUHLIUIBL  PabOThl, Ha3HAYEHHE U METPOJIOTUYECKUE XaPaAKTEPUCTUKHU
YHUBEPCAIbHBIX U HauboJiee pacrpOCTPAaHEHHBIX U3MEPUTEIbHBIX CPEJCTB U
TEHJICHLIMN UX COBEPIICHCTBOBAHMS.

[IpunoGpereHue MPaKTUYECKUX HaBBIKOB MIpUMCHEHUS
DKCIUTyaTallUOHHOM W HOPMATMBHOW  JIOKYMEHTalluu IS BBIOOpa
KOHTPOJIbHO-U3MEPUTEIbHBIX  CPEJICTB W  MOCTAHOBKM  KOHKPETHBIX
U3MEPUTEIBbHBIX M KOHTPOJIBHBIX MPOILEAYyp, a Takxke a1 oO0paboTKu u
MPaBUJILHOTO MPEJICTABICHUS PE3YJIbTaTOB.

OsBianenue METOJHUKaMH MPaKTUUYECKOTO MIpUMEHCHUS
KOHTPOJIbHO-U3MEPUTEIbHBIX  CPEJACTB COBMECTHO C  HCIHBITAaTEIbLHBIM
000pyJOBaHUEM MPU PEMOHTHBIX, NYCKO-HAJIAJOYHBIX M HCIBITATEIbHBIX
paboTax.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuuminaa «MeTpoJoTus» OTHOCUTCS K JUCHMIUIMHAM 00s3aTebHOM
yacTty 0s10ka b1.

3. HEPEYEHDb IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIMHE
[Ipomiecc  u3ydeHuss JOUCHUIUIUHBI  «MeTposorus»  HampaBjieH Ha
dbopMHpoOBaHUE CIAEAYIOMNUX KOMIIETECHITUN:
OIIK-6 - CroocoOeH MNpPOBOAWTH U3MEPEHUS  DJIEKTPUUECKUX |
HEAJICKTPUUECKUX BEIMYUH TMPUMEHHUTEITHFHO K OO0BEKTaM MpodecCHoHAIbHON
NEATCTLHOCTH

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuus
cpopMHUPOBAHHOCTH KOMIIETEHLIMH

OIIK-6 3HATh

— OCHOBBI SJICKTPOTCXHUKH, SJICKTPOHUKH, Tpe60BaHI/I5I K
HU3MCPUTCIIBHBIM IIpoUCcAypaM U IMMPUHIUIIBI TOCTAHOBKHU H3MepeHHﬁ;

— CTAaTUCTHYCCKHUEC MCETOJAbl OICHKU PE3YJIbTAaTOB H&6J’II—O}]€HHI>1 n
I/IH(I)OpMaTI/IBHOCTB KOJINYCCTBCHHBIX CTATUCTHK.

yMETh
—  BBIOMpaTb  CpEACTBA  W3MEPEHHUs, IMPOBOAMTH  H3MEPEHUs

ANEKTPUYECKUX W HEIJICKTPUYECKUX  BEIUYMH, NPUMEHAITH U
IIoAroraBJIMBaTh TUIIOBBIC BKCHepI/IMeHTa.HBHBIe uccjacaoBaHusl 110
3aJIaHHOM METOJINKE;




— o0pabaThIBaTh pe3ysbTaThl U3MEPEHUIN U OLEHUBATh IMOTPEIIHOCTH U
UX JIOBEPUTEIbHBIE  BEPOATHOCTH U aHAIM3UPOBATh pPE3YJIbTAThl
HKCIIEPUMEHTOB

BJIAJICTh

— HaBBIKAaMH PUMEHEHHS U3MEPHUTENBHBIX CPEICTB U MCHBITATEIEHOTO
000pyI0BaHus;

— HaBBIKAMH DPa0OTHI C THUIOBBIMH KOMIBIOTEPHBIMH MPOTPaMMaMHU
CTaTUCTHUYECKOW 00pabOTKH JaHHBIX

4. OFBEM JJUCIUIIJINHBI
OO6mr1ast TpyI0EMKOCTh TUCIUTIIUHBI « MeTpOJIOTHS COCTABIISET 3 3.€.
Pacnpenenennie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHas ¢gopma o0yueHust

Bcero | Cemectpsl

Bunpl yueOHOM pabOThI

4acoB 2
AyIUTOpHBbIE 3aHATHSA (BCEro) 52 52
B Tom uncre:
Jlexnuu 18 18
JlabopaTopusbie pabotsl (JIP) 34 34
CamocrosiTeibHas padora 56 56
Bubel npomMexyTOYHOM aTTeCTaluy - 3a4€T + +
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 108 108
3a4.e]l. 3 3

3a04Hast popma 00y4eHHUs

Bcero | Cemectpsl

Bunbr yueGHOM paboThI

9JacoB 6
AyauTOpPHBIE 3aHATHS (BCEro) 6 6
B Tom uncre:
Jlexnun 2 2
JlaGopatopusie pabotsl (JIP) 4 4
CamocrosiTeibHas padorTa 98 98
Yacel Ha KOHTPOJIb 4 4
Bupl npomMeXyTO4HOM aTTeCTallUy - 3a4€eT + +
OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl 108 108
3a4.e. 3 3

5. COAEP KAHUE JUCIHUAIIJIMHBI MOAYJIA)
5.1 Copep:xxanue pa3neoB JUCHUIUIMHBI W pacipeesieHUe
TPYAOEMKOCTH 10 BUIaM 3aHATHIA
ouyHasi gopma o0yueHust

Ne JIa6. Bcero
Haumenosanue Tembl Conepxanue paszena Jlexn CPC ’
/1 3aH. yac

1 |OcHoBHBIE TIOJIOXKCHU A BBeI(eHI/Ie. MeTpOJ'IOI‘I/ISI KaK Hayka 00 U3MEPCHUSIX.
METPOJIOTUH, HOCTOI/IHCTBa CUCTCMbI CITUHUI] Sl. Mecto H3MepeHHI71




NMEKTPUIECKHX
HU3MEpEHUH

u

TEXHUYECKOTO KOHTPOJIA

cpeld JpPYrHX OMNBITHBIX mpoueayp. OCHOBHBIE U
CrernuanpHble pasfensl Merposoruu. OnpeneneHue
U3MEpPEHHH M TEXHHYECKOTO  KOHTPONS  Kak
MHQOPMAIMOHHBIX ~ mpouexyp.  TpeboBaHus K
MU3MEpEeHHsIM M TEeXHHYecKoMy KoHTpomo. [lonsrue
TOYHOCTH M3MEPEHHUH U JOCTOBEPHOCTH TEXHUUYECKOTO
KOHTPOJS, O  JOBEPUTENHHOM  HHTEpBale, O
JIOBEPHUTENBHON BEPOSATHOCTH MOTPEHIHOCTU
u3MepeHui U 00 OmMOKaX TEXHHYECKOTO KOHTPOJIS.
CTpyKTypHBIE CXEMbI U3MEPUTETBHBIX H KOHTPOIBbHBIX
HpOLETYD.

Knaccnduxarnms n3MepeHnit i1 METOIBI
nm3MmepeHuil.IIpsMbple W KOCBEHHBIE  HM3MEpEHUS,
OJHOKpAaTHBIE M MHOTOKpaTHBIE, PAaBHOTOYHBIE W
HEepPaBHOTOYHBIE. IIpocteie u CJIOJKHBIC.
Knaccnguxarus m3mepennii o Tounoct. [IpuHIMIILL,
METOAbl M METOOUKH  HM3MEpPEHUil. Merton
HETOCPE/ICTBEHHON OIEHKH, METOJbl CPABHEHUS C
Mepoii: HyNIeBOW, And¢epeHInaNbHBIN, 3aMelIeHus,
COIOCTABIICHUS, COBMAJCHUH KOMIICHCAIIH.
JlocTouHCTBa METOI0B CPABHEHHUS.

Bupisl cpencTB n3MepeHuid 1 TEXHUYECKOTO KOHTPOJIS.
Hepapxus cpeacTB U3MEpEHMH 1O  TOYHOCTH.
Ha3HaueHue 1 BUJBI 9TAJTOHOB M 00PA3IOBBIX CPENICTB
n3MepeHnid. ['pamgympoBka, TOBepka, KaauOpoBKa H
IOCTHPOBKa pabO4YMX CpEeACTB U3MepeHHi. [ pymibr
pabounx cpenctB m3MepeHud. Buael  cpemcts
TEXHUYIECKOTO KOHTPOJIS.

[Torpemnoctu
HU3MEpPEHHH,
JOCTOBEPHOCTh

u

OIIHOKH  TEXHUYECKOTO

KOHTPOJIS

Kriaccudukanmss morpemHocTeif N0 pa3IMuHBIM
HpU3HaKaM (110 MECTY BO3HHKHOBEHUS, TI0 XapaKTepy).
IToHsiTHE O MYJBTHIUIMKATUBHBIX ¥ AJAUTHBHBIX
MOTPEIIHOCTSIX, O Ipedde “Hyma” M O HOPOrOBOM
YPOBHE YYBCTBHUTEIBHOCTH H3MEPUTEIBHBIX CPEICTB.
CriocoObl 00HAPYKEHUSI, UCKIIOUECHHUS U YMCHBIIICHUS
CHCTEMAaTHYECKHX MorpemHocTeid. OIeHKa MPUOOPHBIX
MOTPEUIHOCTEH  MPSIMBIX M KOCBEHHBIX HM3MEpEHUI,
CYMMHpPOBaHHE MOTIPEIIHOCTEH. Crioco0s!
HOPMHUPOBAHUSI ~ OCHOBHBIX ¥ JOIOJIHUTEIBHBIX
morpemHocTel  cpeacts  u3MepeHuid.  Kiaccwr
TOYHOCTH.

18

Amnarnorosas 1 nuppoBas
U3MEpHUTEIbHAS TEXHHKA

[puanmmer  paboOTHl, ypaBHEHUS IOKAJI, OOJIAacTH
TpUMEHEHHS, JOCTOMHCTBA, HEJIOCTATKH u
HOTPEUIHOCTH MAarHUTOYJIEKTPHYECKHX,
JJIEKTPOMArHUTHBIX, ANEKTPOTUHAMUYECKHX,
JNEKTPOCTATUYECKUX  M3MEPUTENBHBIX  MPUOOPOB.
IMpubopsr ¢ mnpeobpazoBatensimMu. CTpyKTypHBIE
CXeMbl, O0IacTH TPHMEHEHHS, MEeTPOIOTHIECKHe
XapaKTePUCTHKN NEKTPOHHBIX BOJIBTMETPOB
MOCTOSIHHOTO U TIEPEeMEHHOTO TOKOB. YHHUBEpCAIbHBIE
QHAJIOTOBBIE " nudpoBsIe BOJIETMETPHI.
OKcIuTyaTallHOHHBIE JOCTOMHCTBA M POBBIX
npubopoB. [puHIUNBl paboThl, (YHKINOHATIBHBIE
BO3MOKHOCTHU MPHOOPOB ¢ MHKPOIIPOLIECCOPAMH.
JlaGopaTopHble M aBTOMAaTHUECKHE H3MEPUTEIbHbBIC
MOCTBI U KOMIIEHCATOPBI IOCTOSIHHOTO U TIEPEMEHHOTO
TOKOB ¥ obOmactm mpuMmeHeHuws. Ha3nauenne
M3MEPUTETBHBIX cucTeM u
M3MEPUTETbHO-BEUUCIUTENEHBIX  KOMIDIEKCOB.  Mx
CTPYKTypa U (pyHKIMOHAJIbHbIE BO3MOXXHOCTH. Buibl
COBMECTUMOCTU HU3MCPUTECIIbHBIX W BCIIOMOT'AaTCIbHBIX
TCXHUYECKUX CPEACTB, BXOAAIIUMX B KOMIUICKCEI.
[Tonsatne 00 W3MEpPUTENIBHOM KaHale M €ro
MOTPEIIHOCTAX.

H3mepeHuns mapaMeTpoB MarHUTHBIX U
3NIEKTPOMATHUTHBIX MOJIeH U peppoMarHUTHBIX
MaTtepHanoB. [IprHINIEI pabOTH aHAIOTOBBIX
MIJLTHBEOEPMETPOB U TeciaMeTpoB. OCOOEHHOCTH
U3MEPEHHs] MAarHUTHBIX MOTOKOB, MHIYKIMI 1
HaIpsHKEHHOCTEN Cc1aObIX U CHIIBHBIX MArHUTHBIX
noneil 1 mapaMeTpoB heppoOMarHeTHKOB.

18

30

56




ITpUHLMIBI U3MEPEHUS HEAIEKTPUUECKUX DU3MUSCKUX
BemmunH.  Ilapamerpuyeckue W TeHEpaTOpPHEIE
npeoOpazoBaTeny 1 UX XapakTepucTuku. CTpyKTypHas
cXeMa JaT4hka H.3.B., YHHQUKAIHUS BBIXOJHOTO
CHTHaJla W ero HH(QOpMATHBHBIE IapaMeTphL
[TpyHLMIIBI TUHEAPHU3ALUH TPOXOJHBIX XaPAKTEPHCTUK
JaTYNKOB.

3akoH PO «O
TEXHHUYECKOM
PeTyIIUpOBaHUIY,
TEXHUYECKUE
perJIaMeHThI " HX
METPOJIOTHIECKOE
obecnieuenue

HoBble  3akoHOnaTenbHBIE aKTBl B OOJIACTAX
METPOJIOTHH, CTaHIAAPTH3ALUH U  CepPTU(HUKALUH.
Hepapxuss HOpMAaTUBHBIX JOKYMEHTOB W Ha3HAaUCHHUE
TEXHMYECKUX PEriaMeHTOB, Kak 3akoHOB P®.
CranmapTu3anuss ¥ KOHTPOJb KadecTBa. CTaHIApTHI
MDBK u UCO. IoaTBepxaeHne COOTBETCTBUS U APyrUe
dbopmbl ceprudukanuu. CHUCTEMBI CepTUGUKANUU B
PO. dynxumm mabopaTtopui, ToOCyIapCTBEHHBIX
LHEHTPOB 10 cepTH(HUKALMKA K JeNapTaMEeHTOB IO
TEXHUYECKOMY PETYJIUPOBAHUIO (MOHHUTOPHHTY) |
METPOJIOTHH.

10

18

Hrtoro

18

34

56

108

3a04Has (popma 00yueHus

HawnmeHnoBaHue TeMbI

ConeprxaHue paszena

Jleknq

JIab.
3aH.

CPC

Bcero,
yac

OCHOBHBIC  TTOJIOXKCHUS
METPOJIOTHH,
JNEKTPUICCKUX
H3MepeHUH u
TEXHUYECKOTO KOHTPOJIS

Beenenne. Metposiorusi kak Hayka 00 W3MEpEHHsIX.
JocronHcTBa cucteMsl equuun Sl. Mecto usmepeHnit
cpemy JIpPYrHX OMNBITHBIX mpoueayp. OCHOBHBIE W
crenuanpHble pasfensl Merposnoruu. OmnpeneneHue
U3MEpEeHHH M TEXHHYECKOTO  KOHTPONS  Kak
HHQOPMAIIMOHHBIX ~ Tpouexyp.  IpeboBaHHsA K
U3MEpEeHHsIM M TEeXHHYecKoMy KoHTpomto. [lomsarme
TOYHOCTH M3MEPEHHH U JOCTOBEPHOCTH TEXHUYECKOTO
KOHTpOJIA, O  JOBEPUTEIBHOM  HHTEpBale, O
JIOBEPUTEIILHOM BEPOSITHOCTH HOTPELIHOCTH
nu3MepeHuii 1 00 OmMOKaX TEeXHUYECKOTO KOHTPOJILI.
CTpyKTYpHBIE CXEMbI H3MEPUTEIBHBIX 1 KOHTPOJIBHBIX
HpOLETYD.

Knaccuduxanms HU3MEpEeHUH u METO/1bI
n3MmepeHuid.IlpsMble ¥ KOCBEHHBIE  M3MEpEHMS,
OJHOKpAaTHbIE W MHOTOKPAaTHBIE, PAaBHOTOYHBIE W
HEpaBHOTOYHBIE. ITpocteie u CJIOKHBIE.
Kiaccudukarms n3mepenuii no TouHocty. [IpuHINTIEL,
METOJABl W METONWKHM  u3MepeHHid.  Meron
HEMOCPEICTBEHHON OLIEHKH, METOJbl CpPaBHEHUS C
Mepoii: HyJeBOH, aubGepeHInaTbHBIN, 3aMeIICHNUs,
COMOCTABIICHUS, COBMAJICHUH KOMITCHCAIIH.
JlocToMHCTBAa METOIOB CPAaBHEHHUSL.

Bunsl cpeacTB u3MepeHuii 1 TEXHUUECKOTO KOHTPOJIS.
Wepapxuss CpeACTB HM3MEPEHHH IO  TOYHOCTH.
Ha3nauyeHue U BUIBI ATAIOHOB U 00Pa3lOBbIX CPEICTB
m3MepeHuit. ['pagynpoBka, moBepka, KalnOpoBKa W
IOCTUPOBKA pPabOYMX CpEeNCTB HU3MepeHuil. ['pymisl
pabounx cpenctB u3MepeHHi. Buael  cpeacTs
TEXHUYIECKOTO KOHTPOJIS.

16

17

[Torpemnoctu
HU3MEpPEHUN,
JOCTOBEPHOCTH u
OIIHOKA  TEXHUIECKOTO
KOHTPOJIS

Kriaccudukammss ToOrpemHoCTe N0 pa3IUIHBIM
npu3HaKaM (110 MECTY BO3HHUKHOBEHHUS, 110 XapakTepy).
[loHsTHE O MYJIBTUIUIMKATHUBHBIX M aAJUTUBHBIX
HOTPEIIHOCTAX, O Apelide “Hyas” U O HOPOrOBOM
YPOBHE YYBCTBUTEJIBHOCTH HM3MEPUTENIBHBIX CPEICTB.
Crioco0Obl 0OHApY)KEHHSI, UCKIIOYCHUSI U YMEHBIICHHS
CHCTeMaTHIeCKUX morpenrocTeit. Onenka NprHOOPHBIX
MOTPENIHOCTeH  NPSIMBIX M KOCBEHHBIX HM3MEPEHUH,
CYMMHUPOBaHHE TIOTPEITHOCTEH. Crioco0bt
HOPMHUPOBAHUSI ~ OCHOBHBIX M JOIOJHHUTEIHHBIX
MorpeiHocTe  cpencts  m3Mmepenuil.  Kitaccsl
TOYHOCTH.

16

19

Amnanorosas u udposas
HN3MepUTeIbHas TEXHHKA

IIpuHnuner  pa®oThl, ypaBHEHUs KA, O0OJIACTH
IIPUMCHEHHUS, JIOCTOUHCTBA, HEIOCTaTKH u
HOIPEIIHOCTH MarHUTORJIEKTPUUYECKHUX,

40

42




JIEKTPOMArHUTHBIX, UEKTPOANHAMHYECKHX,
UEKTPOCTATUYECKUX ~ M3MEPUTENBHBIX ~ IPHUOOPOB.
[Ipubopsr ¢ mnpeoOpazoBatensimu. CTpyKTypHBIE
CXeMBI, O0JacTH NPHUMEHEHHs, MEeTPOJOTHUYECKHE

XapaKTePUCTHKN IEKTPOHHBIX BOJIETMETPOB
MOCTOSIHHOTO U NEPEMEHHOI0 TOKOB. YHHUBEpCalIbHbIE
aHaJIOrOBbIE u nudpoBbie BOJIETMETPBL.
OKCMTyaTalluOHHbIE JOCTOMHCTBA HPOBBIX

npubopoB. IlpuHuunsr paboThl, (QYHKIHMOHAIBHBIE
BO3MO>KHOCTH NTPUOOPOB ¢ MHKPOIIPOLIECCOPAMH.
JlabopaTopHble ¥ aBTOMATHYECKHE H3MEpPHTEIbHbIC
MOCTBI U KOMIIEHCATOPBI IOCTOSIHHOTO U TIEPEMEHHOTO
TOKOB ¥ o0Onacth npuMeHeHws. Ha3HaueHue
N3MEpUTETBHBIX cucTeM u
MN3MEPUTETbHO-BEUUCIUTENEHBIX  KOMIDIEKCOB. VX
CTPYKTypa U (pyHKIIMOHAIBHBIE BO3MOXXHOCTH. Bus
COBMECTHMOCTH M3MEPHUTENBHBIX U BCIIOMOTATEIbHBIX
TEXHUYECKMX CPEJCTB, BXOISIIMX B KOMILICKCHL
Tlonstne 00 HM3MEPUTENBHOM KaHale M €ro
HOTPELIHOCTSIX.

V3mepeHns nmapaMeTpoB MarHUTHBIX U
3NIEKTPOMATrHUTHBIX MOJIeH U peppoMarHUTHBIX
MaTtepHaioB. [IprHINIEI pabOTH aHAIOTOBBIX
MHIITHBEOEPMETPOB U TeciameTpoB. OcoOeHHOCTH
U3MEPEHHsI MArHUTHBIX IIOTOKOB, MHAYKIMI U
HaNpsDKEHHOCTEH CIa0bIX M CUIIBHBIX MAarHUTHBIX
HoJIel U apamMeTpoB (heppOMarHeTHKOB.

TIpHHUMIBI U3MEPEHUS HEAIEKTPUUSCKUX (U3HIECKHUX
BeIMYMH.  [lapaMeTpuyeckue W TCHEPaTOpPHBIC
npeoOpazoBaTey U UX XapakTepucTuku. CTpyKTypHas
cXema JlaT4dKa H.3.B., YHH(HKAIUi BBIXOJHOTO
CHTHala W ero HH(QOpMAaTHBHBIE IapaMeTphL
TIpMHUMIBI TMHEAPH3AIUH TPOXO/IHBIX XapaKTEPUCTHK
JIaTYNKOB.

4 |3akon PO «O|HoBble  3akoHOmaTenpHBIE aKTBI B 00JACTAX
TEXHHYECKOM METPOJIOTHY, CTaHAAPTH3aLMd M  CepTH(OUKALUH.
PETYJIUPOBAHUIY, Wepapxuss HOPMaTUBHBIX JOKyMEHTOB M Ha3HAa4YeHHE
TEeXHHYECKHE TEXHUYECKHX PErJaMeHTOB, Kak 3akoHOB PO.
perJiaMeHThI u nx |CranmapTH3anys ¥ KOHTPOJb KadectBa. CTaHAapThI 26 26
METPOJIOTHIECKOE MDOK u UCO. [ToaTBepskaeHNe COOTBETCTBHS U IPYTHE
obecrieueHne dopmbl ceprudpukanuu. CHUCTEMBI CepTUOHUKANUU B
P®. Oynknmm mabopaTopuif, TOCYAapCTBEHHBIX
HEHTPOB TO CepTH(HUKANNKM M JEeNapTaMeHTOB IO
TEeXHUYECKOMY pPEryIUpPOBaHMIO (MOHHTOPHHTY) H
METPOJIOTUH.
Htoro 98 104

5.2 llepeuennb 1a060paTOPHBIX padoT

— HccnenmoBanne METPOJIOTUYECKUX XapPaKTEPUCTUK aAHAJIOTOBBIX M IHU(POBBIX

BOJIBTMCTPOB

— MeTop1 U3MEpEeHUs COMPOTUBIICHUH TTOCTOSTHHOMY TOKY M TEMIIEpaTyphl
— Metonast uzmepenust COS ¢ U orieHKa morpentHocTei

— WccnenoBanne U3MEpPUTENbHBIX BO3MOKHOCTEHN AJIEKTPOHHBIX OCIMILIOrpadoB

— HCCJ’IC}IOB&HI/IG nmapamMeTpoB IIOCTOAHHOTO MArHuTHOI'O II0JIA C IIOMOIIBIO

BeOepMeTpa U TeciiaMeTpa

— HccnenoBanne nmapamMeTpoB TEPMUCTOPOB M JIMHEAPU3ALHUS UX TEMIIEPATYPHBIX

XapaKTEPUCTHK

— 3KCHepI/IMeHTaHBHOG HCCIICAOBAHUC YYBCTBUTCIIBHOCTH TCH30PE3UCTOPOB

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)




N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBUHN C y‘I€6HBIM INTaHOM OCBOCHHUC JTHMCHHIIIIMHBI

HC

IpeyCMaTPUBAET BBIIIOJIHEHHE KypCOBOTO MPOEKTa (pabOThI) WM KOHTPOJIHHON
paboThI.

7. ONEHOYHBIE MATEPHUAJIBI JJISA TIPOBEJAEHUSA

«aTTCCTOBAH»,
«HEC aTTCCTOBAaH).

JAUCHUIIJIMHE
7.1. Onucanue mokasareJjieili 1 KpUTepueB OLECHUBAHUSA KOMIICTEHIUH
Ha Pa3IMYHBIX dTanax ux GopmMupoBaHus, ONMUCAHHUE IKAJ OLlCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTalud
OLICHUBAIOTCA MO CIEAYIOLENH CUCTEME:

MNPOMEXYTOUYHON ATTECTALIMA OBYYAIOIIIUXCS IO

PesyabTaTsl 00yuyeHus,

Komne- Kpurepun
XapaKTepu3yolIne ATTecTOBaH He aTTecToBan
TEHUHS C(l)Ole/IPOBaHHOCTL KOMIIETCHIIHMH OLICHUBAHUS
OIIK-6 [3HaTh Tect Brinonnenue padbot B Hesrimonxenue
—  OCHOBBI  3JIEKTPOTEXHHUKH, CPOK, paboT B CPOK,
JNIEKTPOHUKH,  TpeOoBaHUS K MPEYCMOTPEHHBIH B | IPEyCMOTPEHHBIH B
WU3MEPUTENBHBIM TPOLeaypaM | pabounx mporpammax |pabodux mporpammax
TIPUHLIUTIBI NOCTaHOBKHU
U3MEpEeHul;
—  CTaTHCTHYECKHE  METOJBI
OIIEHKH Pe3yIbTaTOB HAOIIOCHUH
u nH(GOPMATUBHOCTH
KOJINYECTBEHHBIX CTATUCTHK.
YMETb Pemenve crangaptHeix | Bemmonnenue pador B Hesrimonnenue
— BBIOMPATH CPENICTBA N3MEPEHNS, [[TPAKTHUECKUX 33124 CPOK, paboT B CpOK,
MIPOBOANTH HU3MEpeHHUs MIPEyCMOTPEHHBIN B | IPEyCMOTPEHHBIH B
IEKTPUUCCKUX u pabounx mporpamMmax |pabodnx mporpammax
HEJJIEKTPUIECKUX BEJINYHUH,
NPUMEHSATh M IOJTrOTaBJINBaTh
TUIOBBIE  JKCIEPHUMEHTAIIbHbBIE
HCCIIEIOBAaHUA 110  3aJaHHOM
METO/IUKE;
— o0pabaTeIBaTh  pE3YNBTATHI
n3MepeHnit u OLICHHUBATh
MIOTPEITHOCTH u ux
JIOBEpUTEIIbHBIE  BEPOSTHOCTH H
aHaJIN3UPOBATh pe3yabTaThl
HKCIIEPUMEHTOB
BJIAJIETh Pemenne npuknagueix | Bemmonnenue pador B Hesrimonnenue
- HaBbIKAMH NPUMEHEHN [3a/1a4 B KOHKPETHON CPOK, pabor B cpoK,
M3MEpHUTENBHBIX  CPEICTB  H|NpeAMETHOH obnactu MPEyCMOTPEHHBIH B | IPEyCMOTPEHHBIH B

UCTIBITATEIBHOI0 000y JOBAHHMS;
— HAaBBIKAMH pa6OTBI C THUIIOBBIMHU
KOMIIBIOTEPHBIMH  IIPOIrPaAMMaMH
CTaTHCTHYECKON 00paboTku
JAaHHBIX

pabounx mporpaMmax

pabounx mporpammax

7.1.2 ITan npoMe:KyTOYHOI0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCA B 2 CEMECTpe
Ui O4HOM (popmbl 0OyueHus, 6 cemectpe Ui 3a04HOM (opMbI OOyUEHHUS MO
NBYX0aIbHOU CHCTEME:




«3a4YTCHO»
«HEC 3a4TCHO»

Komme- | PesynnraTel o6yyennsi, xapakTepusyiomue Kputepuu

TEeHI A ¢()OPMHPOBAHHOCTL KOMIIETCHLUH OlLICHUBAHUA 3aureno He 3aureno

OIIK-6 [3HaTh Tect Brinonnenue Tecta Ha | BrinmonHenue meHee
- OCHOBBI 3IEKTPOTEXHUKH, 70-100% 70%
ANEeKTPOHUKH, TpeOOBaHUS K
U3MEpUTENbHBIM  TpoUeaypaM |
MIPUHLIUIIBI IOCTAHOBKU U3MEPEHMI;
— CTaTUCTUYECKHE METOAbl OLEHKHU
pe3yIbTaToOB HaOIIO e HNH u
HHPOPMATUBHOCTh KOJIUIECTBEHHBIX
CTaTUCTHK.

YMETh Pewenune [IponemoncTprupoBa H | 3amaun HEe PEIICHEBI
— BBIOMpATh CpencTBa W3MEPEHHUS, |CTAaHAAPTHBIX BEPHBIN XOJ pELICHMUS B
MIPOBOJUTH HM3MEpEHUs | IPaKTHUECKUX 3a7ad| OONBIIMHCTBE 33124
INEKTPUUYECKUX M HEINEKTPUUECKUX
BEJIUYHH, MPUMEHSTD u
IIOJITOTABIIUBATh TUTIOBBIE
9KCIEpUMEHTANbHbBIE HCCIECIOBAHUSA
110 3aJJaHHOM METOIUKE;

- 00pabaTtbIBaTh PEe3yIBTATHI
HU3MEpEHuI u OLICHUBATb
MOTPEIIHOCTH U HUX JOBEPUTEIIbHbIE
BEPOSITHOCTH M aHAJIU3UPOBATh
Pe3yNbTaThl SKCIIEPUMEHTOB

BIIAJIETH Pemrenne [IponemoHcTpHpoBa H | 3amaun HEe PEIICHEI
- HaBBIKAMU MIPUMEHCHMS |IPUKIIaTHBIX 3a7a4 B|BEPHBIA X0 PeIICHHS B
HM3MEPHUTEIBHBIX CpencTB 1 |KOHKpPETHOH OOJIBIINHCTBE 3a71a4
HCTIBITATEIHHOTO 000PYIOBaHNUS; MpeIMETHOM
— HaBbIKaMH PAbOTBl C THUIOBBIMH|0OIacTH
KOMITBIOTEPHBIMH MIporpaMMamMu
CTaTUCTHYECKOH 00pabOTKH JTaHHBIX

7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE
KOHTPOJIbHbIE 32JaHUSI MJIM MHbIE MAaTepHaJibl, HEOOXOAUMBIE IJIsl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TlpumepHbIii NepeyeHb 3aJaHMi 1JI51 IOATOTOBKH K TECTHPOBAHUIO

1. Kakas xapakTepHCcTHMKa KadecTBa H3MEpPEHHH oOecreunBaeT ONHM30CTh K HYJIIO
CIIY4alHBIX ITOTPEIIHOCTEN?

1. ConoctaBUMOCTH 2. [IpaBUIBHOCTD

3. JlocTOBEpHOCTH 4. Bocripou3BOIMMOCTb

5.Cx0auMOCTb
2.V KaKoro U3 METO/I0B CPaBHEHHUSI Mepa JI0JKHA OBITh TepeMEHHON?

1. Hynesoit 2. 3amenieHus

3. CoBnagenus

4. VY Bcex 3THX METOJOB Mepa J0JKHA OBITh TIEPEMEHHOMN
3. Kakasg wmerponoruueckass mpoueaypa JODKHA BBINOJHATHCS HEMOCPEICTBEHHO Tepen
SKCIUTyaTallue N3MEPUTEINbHBIX CPEACTB?

1. KanuOpoBka 2. IToBepka

3. 'pagymnpoBka 4. IOctupoBka
4. YkaxuTe paslieN METpPOJOrMM, IJIaBHOM 3ajaueil KOTOpOro sBIseTCs Iepenada 3HAYeHUiH
(GUBUYECKUX BEIMYUH OT 00Pa3IOBBIX CPEJCTB U3MEPECHUSI K PabOdInM.

1.Hayunas 2. lTpuknagnas

3. 3akonogarenbHasg 4. TexHuyeckas IHarHOCTHKA

5. KBanumerpus



5. YkaxxuTe BaKHEHUIITYI0 KaYECTBEHHYIO XapaKTePUCTHKY KOHTPOJISL.
1. TouHOCTH 2. JlocTOBEpHOCTH
3. KoppekTHocTh 4. [TorpentHocThb
5. Omm6ku 1 u 2™ pona
6. Ha3oBuTe 35IEKTPOHHOE YCTPOHCTBO, MPEAHA3HAYCHHOE JUIS YBEIUYCHHUS] YyBCTBUTEIBHOCTU
U3MEPUTENIbHBIX CPEJICTB.
1. Beimpsimurens 2. OrpannuuTens
3. [ToBTOpHUTETH 4. Cmecurenn
5. Yeunurens
7. BonbTMeTphl KaKOW CUCTEMBI HeJlb3sl IPUMEHSTH JJIsl U3MEPEHHUsI IEPEMEHHBIX HAPSKEHUI?
1. DnekTpoMarHuTHBIN 2. MarHuTORIeKTPUYECKHHA
3. DIEKTPOCTaTHUECKHIT 4. DeKTpOAMHAMUYECKUIT
5. DIIEKTPOHHBIN
8. KakoBa rinaBHas nmpuurHa, BCJIEICTBUE KOTOPOH aHAIOTOBBIE MTPUOOPHI CTPEMSITCS
KOHCTPYHUPOBATH C JIMHEHHBIMH IMIKATAMHU? YKaXUTE HEMPaBUIbHBIN OTBET
1. OGecnieueHune NOCTOSTHCTBA YyBCTBUTEIbHOCTH
2. YMeHbIIeHHE TIOTPEIIHOCTH OTCUeTa
3. [IpocToTa U3rOTOBIEHUS IIKAJIBI
4. YBenn4eHre 9yBCTBUTEIBHOCTH
5. Yno0cTBO 3KCIITyaTaluu
9. Vkaxure npudop, 0bsagaromuii caMoil BBICOKOM YyBCTBUTEIbHOCTD CPEJI HUXKE
MEPEYUCIICHHBIX ?
1. anexTpOMarHUTHBIM 2. DJIEKTPOCTATHCTUYCCKUI
3. UHIYKIIMOHHBIH 4. H>IeKTpoIMHAMUYECKUI
5.  BBIIPSIMHUTEIBHBINA
10. Kakoii BUJI TOKyMEHTAIlMU B 0053aT€ILHOM MOPSIAKE AOKEH ObITh OPOpPMIIEH U YTBEPKICH
nepen BBEJICHHEM B OKCILTyaTaIHI0 YHUKaJIbHON (HecTaHIAPTU30BAHHOI)
KOHTPOJIbHO-U3MEPUTEIBHOMN (MCIBITATEIbHON) YCTAHOBKH?
1. OTpacneBoii cranaapT
2. TexHuuecKue ycloBHs
3. KOHCTPYKTOPCKO-TEXHOJIOTHYECKAs JIOKYMEHTAIIHS
4. Cranzmapt npeanpusaThs
5. CBUAETENBCTBO O METPOJIIOTUYECKON aTTeCTalluu
7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VI pellleHus] CTAHAAPTHBIX 32/1a4
1. Kakoil u3 nmpuBeqeHHbIX (HOPMYJ HENb3s MOJIb30BATHCS NMPU OLIEHKE OTHOCUTEIHHOMN
MOTPEITHOCTH U3MEPEHHS BEIMYMHBI X3y, €CIIU K- KJIACC TOYHOCTH CTPEIOYHOTO MpHUOopa, XN —
HOpMHUpYIOlIee 3HaYeHHe IKaJbl, A — aOCOMIOTHAsE NOTPEIIHOCTh Tpudopa’?

5, = N " Xum 0094 5, =k N

i
X H3M 2_ X H3M

|

1.
A
XI/I3M
2. IIpy KakOM COOTHOIIEHHH MEXIY BHYTPEHHHUMH CONPOTHBICHUsSMH amrepmerpa (Ra) wmm
BonbT™MeTpa (Ry) M KOCBeHHO wu3MepsieMoro compotuBieHus (Rx) Oyaer MHMHHUMAabHOM

METOAMYeCKast MOTPEITHOCTH?

8.:

100%



. Rv>> Ry
. Rx >>Ra
. Rx >>Ry
4. Ra>>Ry
5. Ra>>Rx
3. ConpoTuBieHne u3MepsieTcs KOCBEHHBIM ITyTeM IO cxeMe Bompoca 14. Ykaxute
HPaBUWIbHYIO (OPMYITY JUIsl BBIYMCIEHUS Ry, HCKIIIOYAIOIYI0 METOJUYECKYIO IOIPEIIHOCTb.
[TprOOpHBIMM  HOTPELIHOCTIMU MOKHO IpeHeOpeyb

RX:E RX:H_RA
1. [ 2. I

Wi ©

|wo

U R:
RX =4 X
I Ry+R,
4. BoabTMETPOM 3JIEKTPOMArHUTHOW CUCTEMbI U3MEPSETCS HAIIPSHKEHNE CHHYCOUIaTbHOM

T _ —j60
dopmer: U =Ul""B  Yxaxure nokasanus BOIbTMETPA.

1. 300B 2. 300-+2B
300 300
Sy S

3. V2 4. 2z

300-2 B

5, m

5. Vxkaxute hopmyny sl OLIECHKA MaKCUMaTbHOM MOTPEIIHOCTH IPU KOCBEHHOM H3MEPEHUHN
Benuunabl X=F(Y,z,V), r1e Y,Z,V — BeJIMYHHBI, H3MEPsieMbIe MPSIMBIM CIIOCOO0OM

2 2 2

| 8,=8,+8,+8, ) 8y =182 +82 +82
2
S _ZSi S = Z(Xi_xcp)
< 4, n-1
6. VYkaxuTe HEMPaBUILHBINA CIIOCO0 3a/IaHUsT KOHTPOJIMPYEMOTO ImapameTpa X

L Xpd 2_ OT Xmin 10 Xmax
3. Xmin+Xmax 4. He 60nee Xmax WM He MeHee Xpmin

7. IlokaszaHus cTpeno4yHOTo amrepMmeTpa - 5 A, BepxHee 3HaueHue mkaisl — 10 A, kitacc
ToyHOCTH 1.0. OLIeHUTh OTHOCUTENBHYIO TPHOOPHYIO MOTPEIIHOCTh U3MEPEHUS
1. £1% 2. £20%
3. +£200% 4. £2% 5. +0,5%
8. ComportuBieHne u3MepseTcss KOCBEHHBIM ITyTeM TI0 cxeMe Bompoca 14. Ykaxute
NpaBUWIbHYIO (OPMYITY JUIsl BRIYMCIEHUS Ry, HCKIIIOYAIOIYI0 METOJUYECKYIO MOTPEIIHOCTb.
[TprOOpHBIMM  TOTPELIHOCTIMU MOKHO IpeHeOpedb
2
R, =Y R,-J_R, Ry =%
1 I 2. I 3 I Ry+R,

9. ComporuBieHre H3MEPSETCS KOCBEHHBIM IyTeM TI0 cxeMe Bompoca 2. Bribepute
npaBWIbHYIO (hOpMyny (U3 NPUBEIACHHBIX B BOIpOce 8) U BBIYMCICHHUS Ryx, HCKIIOYAOLIYIO
METOAMYECKYIO NOrPEIHOCTb. [IpuGOpHBIMH MOTrPENTHOCTSIMU ITPEHEOPEUb.



10. VYxkaxwure 3aBUCHMOCTb YIJIIOBOW CKOPOCTH BPAIICHUS AUCKA HHAYKIIHOHHOTO CUETYHKA
AIIEKTPUYECKON SHEPTUU

1, o=k,i’(t) 2, o =k,i(t)u(t)
3 ©=ku’(® 4. ©=k,p(t)
5. o=kw(t)

3nech i(t) — MrHoBeHHOe 3HaueHue Toka, U(t) — MPHOBEHHOE 3HAYCHUE HAIPSHKCHHS,
p(t) — MrHOBEHHOE 3HAYEHHE aKTUBHOM MOIIHOCTH, W(t) — MTHOBEHHOE 3HAYEHHE IMOTPEOIACMOI
JHEPIUH.

7.2.3 llpumepHbIii NepedeHb 3aJaHUil AJ1s1 pellieHUs1 NPUKJIATHBIX 327124
1. KakoBa 3aBHCHMOCTH OTHOCHUTEILHOMI IOrp€IIHOCTHU (ee OI_[eHKI/I) CAUMHUYIHOI'O HU3MCPCHHA
puOOPOM, Y KOTOPOTO KJIACC TOUHOCTH XapaKTEPU3YET NMPUBEICHHYIO MOTPEIIHOCTh?

o % V % V ve
Epzm . Ky Ko Kipam
1 2. 3.

4.

2. IlokazaHusi CTpelOYHOro ammepMmerpa - 5 A, BepxHee 3HadeHue wwkaisl — 10 A, kmacc
ToyHOCTH 1.0. OLIEHUTh OTHOCHTENBHYIO MPHOOPHYIO MOTPEIIHOCTh U3MEPEHUS

1. +1% 2. +20%

3. +£200% 4. 2% 5.40,5%
3. YKaXuTe 3aBUCUMOCTb YIJIOBOM CKOPOCTH BpAIEHUS IMCKA MHIYKIIMOHHOTO CUETYHKA
ANEKTPUYECKON SJHEPTUU

1, 0= ki’ (1) 2, ©= k,i(t)u(t)
3, o=k,u’(t) 4. o=k,p(t)
5 ©= k,w(t)

3neck i(t) — MrHOBeHHOE 3HaUeHHEe TOKa, U(t) — MTHOBEHHOE 3HAUCHHE HANIPSKCHUS,
p(t) — MrHOBEHHOE 3HAuCHHWE AaKTHBHOW MOIIHOCTH, W(t) — MIHOBEHHOE 3HAuYCHHUE
noTpedIsIeMoil SHepruu.
4. YKaXHTe TUI JIEKTPOMEXaHUYECKOT'O BOJIBTMETPA, IMPOKO MPUMEHSIEMOTO I IPSIMBIX
U3MepeHuil HanpskeHuid B quana3one ot 1 kB no 50 kB.
1. sneKTpOMarHuTHBIN 2. 3IEKTPOCTAaTUUYECKHM
3. HHIYKITMOHHBIH 4. TepMODIEKTPUICCKUN
5. 2JeKTpOIUHAMUYECKUN
5. BeibepuTte BOJIBTMETp AJI U3MEPEHUS HANpsKeHUs B 1uana3zoHe yacTot ot 0 1o 100 xI'm.
1.  >nIeKTpOHHBII 2. BBIIPSIMUTEIbHBIN
3.  MHIYKIMOHHBIHA 4. BIeKTPOIMHAMHYCCKHI
5.  2IeKTpOMarHUTHBIH
6. VYkaxute nupubop, o0JamaAIOMUN CcaMOW BBICOKOW UYYBCTBUTCIBHOCTBIO CPEIU HHUXKE

NIEPEYUCIICHHBIX..
1.  BBIIPSIMHUTETHHBIN 2. DJIEeKTPOCTATHUYECKHH
3.  2JEeKTPOMAarHUTHBIN 4.  >IeKTPOHHBIN

5.  DIeKTpOAMHAMUYECKUM
7. YKaxuTe yclIoBus OalaHCca MOCTOBOW CXEMBI



©
1L Ri+R;=R3+Ry 2. Ri-Ry=R3- R4
RI_R3
3.R1-R3=Rz" Ry 4. R, R,
R_R
5. R k&

8. BeibepuTe TUIT ACTUTEIIS HAIPSDKCHUS, €CJIM HEOOXO0JUMO OT UCTOYHHKA ITEPEMEHHOTO
HanpsbkeHus 100 B nonyuuts Ha Beixoze aenutens 50 B ¢ BBICOKOH TOUHOCTBIO.

1. pe3uctuBHBII 2. UHTyKTHUBHBIN
3. KOHJEHCATOPHBIH 4. KOHIEHCATOPHO-UHIYKTUBHBIN
5. PE3UCTUBHO-KOHIEHCATOPHBIN
9. YkaxxuTe ypaBHEHME IIKaJIbl IEKTPOJUHAMUYECKOT0 BATTMETpA.
1L a=KlP 2.a=Kl
]l
a=f-L
i o =Kslils 4_ I 2
10. YkaxxuTe ycaoBHOE 0003HAYEHUE CTPYKTYPHOH cxXeMbl IU(POBOiT MepHI.
i — — > I @ T @ — ——

N Q)ZD — N(ll]j X — — N(lnj

3nec  ALII — ananoro-uudpoBoii mpeodpazoBartersb;
LTAII — uupo-ananorosslii mpeodpazoBareb;
JII — nemmdparop (nmpeodbpazoBaresb KOI-KON);
[MUIT — miudpoBoit U3MEPUTENBHBIN TTPHOOD.

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB /ISl MOATOTOBKHU K 3a4eTy

1. Meponorust kak Hayka 00 HM3MEpEHUAX. 3HAUYEHHWE EIMHCTBAa HM3MepeHuil. Mecto
WU3MEPEHHI Cpeu APYTUX OMBITHBIX MPOIEAY].

2. Onpenenenre U3MEPEHUN U TEXHHYECKOTO KOHTPOIIS KaK HH(POPMAIIMOHHBIX MPOIIEIYP.

3. TloHsiTMe TOYHOCTH H3MEPEHHHN U JOCTOBEPHOCTH TEXHHUYECKOTO KOHTPOJIA.
CTpyKTypHBIE€ CXEMBbI U3MEPUTENIBHBIX U KOHTPOJIBHBIX TPOLIEYP.

4. TlpssMble ¥ KOCBEHHBIE M3MEPEHUs, OJTHOKPATHBIE U MHOTOKpPATHBIE, PABHOTOYHBIC U
HepaBHOTOUHBIE. Knaccudukanys n3aMepeHuii o TO4HOCTH.

5. IlpuHuunsl, METOAbI U METOJUKH U3MEpeHUW. MeToll HEemOCpPEICTBEHHOM OIECHKH,
METOJIbI CpaBHEHHSI C MeEpol: HyIeBOH, auddepeHInanbHblid, 3aMEIIeHUs, COBMAJICHUH,
KOMITCHCAIINH.

6. Uepapxus cpelcTB U3MEPEHHUM MO TOYHOCTU. ['OCYIapCTBEHHBIN PEecTp U TPYIIbI
pabouux Cpe/ICTB U3MEPECHHUIA.

7. TeopeTnueckue, METOAMYECKUE U IPUOOPHBIE (MHCTPYMEHTAIbHbIE) TIOTPEIIHOCTH.

8. CmocoObl OOHapyXKeHHs, HWCKIIOYEHUS M  YMEHbBIIEHUS CHUCTEeMAaTUYECKUX
IIOTPELIHOCTEM.

9. Ouenka npHOOPHBIX TOTPEIIHOCTEH TIPU TPSIMBIX M KOCBEHHBIX H3MEPCHHSIX,



CYMMUPOBAHUE MOTPEILHOCTEN.

10. CnocoObl HOPMHUPOBAHUS OCHOBHBIX M JOMOJHUTEIBHBIX IOTPENTHOCTEH CpPENCTB
n3Mepenuii. Kinaccel TouHocTH.

11. CaydailHple TOTPEIIHOCTH U3MEPEHUW MpPU UCHBITAHUSIX M HKCIEPUMEHTAaX.
[IpyHIMMIBI TTIOCTAHOBKM CTATUCTUYECKHX M3MEPEHHH W CIOCOOBl MPEACTABICHHUS UX
pE3yJIbTaTOB.

12. TIlonstTne O JOBEpUTENBHOM MHTEpPBAJIE U O JOBEPUTEIBHOW BEPOSTHOCTU
HOrPEIIHOCTEN U3MEPEHUH, O JOCTOBEPHOCTH M OLIMOKAX EPBOT0 U BTOPOro po/ia TEXHUYECKOTO
KOHTPOJISL.

13. Ananorosbsle IpuOOpPBI MPSMOI0 NPeodpa3oBaHUs, UX MPUMEHEHUE B DIEKTPUUECKUX
LENSAX TOCTOSHHOTO U IIEPEMEHHOI0 TOKA.

14. YHuBepcaibHble aHAJIOTOBbIE U LIU(PPOBBIE BOJIBTMETPHI U U3MEPUTEIIbHBIE MOCTHI.

15. Ilpunmunsl paboThl, CTPYKTYpHBIE CXeMbl M (YHKUHMOHAIbHBIE BO3MOXHOCTH
U3MEPUTEINIbHBIX NpeoOpa3zoBaresei 1 MpuObOPOB ¢ MUKPOIIPOLIECCOPAMH.

16. Ha3snaueHne U3MEPUTENBHBIX CHUCTEM U  HU3MEPUTEIbHO-BBIYUCIUTEIbHBIX
KomIuiekcoB. [ToHsaTHe 00 M3MEpUTEIBHOM KaHale U €ro MOrPeHIHOCTSX.

17. Meroabl u3MepeHus NapaMeTpoOB MarHUTHBIX U AJIEKTPOMAarHUTHBIX MOJEH U U3aeauil
u3 (eppOMarHUTHBIX MaTepHAalIOB.

18. [IpuHIKTIBI PAaOOTHI AHAJIOTOBBIX U IU(PPOBHIX BEOEPMETPOB U TECIAMETPOB.

19. OcobGeHHOCTH H3MEpPEHHs MArHUTHBIX ITOTOKOB, MHIYKIMH M HampsyKeHHOCTEH
AJIEKTPOMAarHUTHBIX MOJIEH B BO3YIIHBIX 3a30pax 3JIEKTPUUECKUX MAIIHH.

20. ®u3nyecKkue NPUHLIUIIBI U3MEPEHUS HEANEKTPUUYECKUX BeMuuH. [[apameTpuyeckue u
reHepaTopHbIC IPeoOpPa30BaTeN, UX YyBCTBUTEILHOCTH M KOA(PPHUIIMEHTH TPe0oOpa3oOBaHMUsL.

21. CtpykTypHas cxema JaT4hKa U €ro METPOJIOTMYECKUE XapaKTEPUCTUKH.

22. MeTtonbl U3MEpEHUs U KOHTPOJISI TEMIIEpaTypbl 0OBEKTOB U €T0 BPAIIAIONINXCS YaCTEH.

23. MeToapl M TEXHUKAa H3MEPEHUS YIVIOBBIX CKOPOCTEH DJIEKTPUUYECKHUX MAIlMH,
JIOCTOMHCTBA CTPOOOCKOIIOB.

24. DrexkTpuYecKHe H3MEpEeHHs IapaMeTpoB BHUOpaluil U ypoBHSA IIYyMOB MAallMH H
MEXaHHU3MOB.

25. TexHu4eckasi TMarHoCTUKa pabOTOCIIOCOOHOCTH  JIEKTPHUUECKUX MAIIMH BO BPEMS UX
AKCIUTyaTalMH 110 pe3yIbTaTaM U3MEPEHUS U KOHTPOJIS PEKUMOB U YCIOBUI UX PaOOTHI.

26. HoBble 3akoHOAaTenpHble akThl PP no TexHudyeckoMy perynupoBanuto. HazHaueHnue
TEXHUUYECKUX PErilaMeHTOB.

27. Cranmaptsel MOK 1o KauecTBy 3JIEKTpOTEXHHUECKMX u3nenuil. Ilonreepiknenue
COOTBETCTBUS U Apyrue POpMbI CepTUPHUKALINH, TEHCTBYIONINE B HAcTOsIIee Bpems B PO.

28. TIpUHIUITBI METPOJIOTHYECKOTO 0OECIIeYeHUsI UCTIBITAHNH, SKCIUTyaTallud U pEMOHTa
AIIEKTPOTEXHUYECKOT0 000PYA0BaHUS U €r0 MPOU3BOJICTBA.

29. IIpubopsl yyera 3JIEKTPUUYECKONW PHEPTrUM MPOMBIIUIEHHONH YacTOTHI. DJIEKTPOHHBIE
CUETYMKHU U CXEMBI UX BKIFOYECHHUS.

30. OcoOenHoct u3MepeHus Oompmx TOKOB. IIIyHTBI U HU3MepHUTEIbHbIE
TpaHc@opmaTopsl Toka. CXeMbl BKIIOUEHHUS.

7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 MOATOTOBKH K IK3aMeHY
He mpenycMoTpeHO y4eOHBIM TUTAaHOM
7.2.6. MeToguka BBICTABJIEHHS OLEHKM TPH  TPOBEJEHUH
NMPOMEKYTOUYHOM aTTeCTAlUMN
[IpomexyTouHasi aTTecTalusi MPOBOJUTCS MO TecT-Ouieram, comepxkut 10
BOIIPOCOB M MPEACTABISAETCS B MUCbMEHHOM Bujie. CTyACHTY BhIIACTCS CITy4alHbIN
ownet. [IpoBoauTCS B ayAUTOPUU IS NMPAKTUUECKUX WJIU JIEKITMOHHBIX 3aHSITHH.
Bpewms nposenenus — 20 munyT. OTBETHI Aat0oTcs 0€3 UCIOJIb30BaHUS CIIPABOYHOU
JUTEPATYPHI U CPEJICTB KOMMYHUKAIIMU. Pe3ynbTaT coodiiaercs cpasy.
Kaxxnplil npaBuJIbHBIA OTBET Ha BOMPOC B TECTE OlEHUBaeTcs 1 Oamiom.



MaxkcuMmanbHOE KOIUYECTBO HabpaHHbIX 6amioB — 10.

1. Onenka «HeyoBieTBOPUTEIHLHOY CTABUTCS B CIy4ae, €CIU CTYACHT HaOpa
MeHee 5 0asioB.

2. OueHka «Y JIOBJIETBOPUTEIHLHO» CTABUTCA B CIy4ae, €Clid CTYIECHT Habpal
oT 5 o 7 6ayuioB

3. Omnenka «Xopolio» CTaBUTCSA B Clydyae, €clii CTyAeHT Habpai oT 8 1o 9
OaJLIoB.

4. Ouenka «OTIMYHO» CTABUTCS, €CIIU CTYIEHT Habpas oT 9 go 10 Gamios.

7.2.7 I1acnopT O1lleHOYHBIX MAaTEPHUAJIOB

KoHTposmpyemslie pa3aeiibt Kon . | HaumeHnoBaHnue oleHOYHOrO
Neo n/mt KOHTPOJIUPYEMOit
(TeMbl) TUCITUTIITUHBI cpencTBa
KOMITCTCHITHH
1 OCHOBHBIE TTOJIOKEHUS OIIK-6 Tect, 3ammra
METPOJIOTHH, HNEKTPUUECKUX nabopaTopHbIX paboT,
W3MEPEHUI U TEXHUYECKOTO YCTHBIM OIIPOC
KOHTPOJIS
2 [TorpemnocTu u3mepeHui, OIIK-6 Tecr, 3ammura
JIOCTOBEPHOCTH ¥ OIINOKH 71a00paTOPHBIX padoT,
TEXHUYECKOTO KOHTPOJISI YCTHBIN OIIPOC
3 Amnanorosas u nudpoas OIIK-6 Tecrt, 3ammTa 1a60PaTOPHBIX
M3MEPHUTENIbHAS TEXHUKA paboT, yCTHBIN OIpoC
4 3akoH P® «O TexHuueckom OIIK-6 TecT, ycTHBIN OIpoc
PETyIUpOBAaHUNY», TEXHUIECKUE
pErIamMeHThl U UX
METPOJIOTHYECKOE 0OecTieueHme

7.3. Meroauyeckue MaTepuajibl, oOmnpeaesiomine NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JUOO C MCIOJIb30BAHMEM BBIJJAHHBIX TECT-33JlaHUN Ha
OymaxkaoM Hocuteine. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISACTCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABISAETCS OLIEHKA COIVIACHO METOAUKU
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU TPOMEKYTOUHON aTTECTALINHU.

Pemenne craHmapTHBIX 3a/lad  OCYIIECTBISIETCS, JMOO TMpPU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 3314
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEHICHUs 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEJICHUH IPOMEXKYTOUYHOM aTTECTalIUH.

Pemienne mnpukiagHBIX 3adad  OCYIIECTBIAETCS, JHUOO TPH TOMOLIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BbIAHHBIX 3a1a4
Ha OyMakHOM Hocutesne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYHIECTBISETCS
MIPOBEPKA PEUIEHUS 3a/1ad IK3aMEHATOPOM M BBICTABISAETCA OLEHKA, COIJIACHO
METO/MKH BBICTaBJICHUS OLICHKU MTPU MPOBEJACHUU TPOMEKYTOUYHOM aTTeCTALNH.

8 YYHEBHO METOAUYECKOE U UH®POPMALIMOHHOE
OBECIHIEYEHME JUCIIUIIJIMHBI)
8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JII OCBOEHUS
AUCHUTITMHBI




1. Kum K.K. u gp. Mertponorusi, cranmaptuzanus, cepTUPUKAUSL U
AIIEKTPOU3MEPHUTENbHAS TeXHUKa: yaeOHuk M.; 2006. — 412 c.

2. SxumenkoB JL.M. Metposiorusi, craHmapTtuzainus, M cepTu]UKaims.
Yyebnoe mnocodbue. — Boponex: M3n. «Hayunas kuura» cep. «OTkpbITOE
obOpazoBanuey; 2009. — 128 c.

3. Cagenbena E.JI. Metpounorus: yueOHoe nocobue [IaeKTpoHHbIN pecypc] —
OI'bOY BO «BopoHexckuil TocyJapCTBEHHbI TEXHUUECKUN yHUBEpcUTET», 2020
— 1,04 MG.

4. bactpakos, B.M. MeTpomnorus [ DneKTpoHHBIN pecypc] : yaeOHoe mocobwue /
B.M. BactpakoB. — DunektpoH. aaH.: [II'TY, 2016. — 288 c¢. — Pexum gocryna:
https://e.lanbook.com/book/93227.

5. 215-2021 Metponorus [Tekcr] : MeToaMYEeCKuEe YKa3aHUS K BBHITTOJTHCHHIO
1a00paTOpHBIX paboT s cTyneHTOB HamnpaiieHus 13.03.02 "DnexkTposHepreTuka
U anekTpoTexHuka" ouHoit opmel oOyuenust / DT'BOY BO "Boponex. roc. TexH.
yH-T", Kadeapa 2JIeKTPOMEXaHUUECKUX CUCTEM U JIEKTpocHa0xenus ; cocT. : E. JI.
CasenbeBa, B. II. IlensxkuH. - BopoHex : BopoHexckuid rocyaapCTBEHHbBIN
TeXHU4Yeckui yauBepcuret, 2021. - 28 ¢. : ui. : Tadu. - bubnuorp.: c. 27 (4 Ha3B.).

8.2 IlepeyeHb HHMPOPMANMOHHBIX TEXHOJIOTUH, WMCIOJb3yeMbIX MPH
OCYHIeCTBJICHMH 00pa30BaTeJbHOI0 MpoLecca MO AUCHUILIMHE, BKJINOYAas
nepeyeHb  JIMIEH3HMOHHOr0  NPOrPaMMHOro0  olecme4eHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTn «AHTEepHET», COBpEMEHHBIX
Npo¢ecCHOHANBbHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IlporpammHOe obecrieueHme

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each

Academic

— Kommnac-I'padux;

— OpenOffice;

— Adobe Acrobat Reader

— SMath Studio;

— Internet explorer.

8.2.2 Pecypchl UH(OPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu
«HTEepHeT

— Poccuiickoe obpazoBanue. @enepanbHblil noptai. http:// www.edu.ru/

— O6pazoBatenbHbIi noptain BI'TY https://education.cchgeu.ru/

8.2.3 NndopmaimoHHbIe CITPaBOYHBIE CUCTEMBI

— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe MTPoheCcCHOHANIbHBIC 0a3bl JAHHBIX

—  DnexkTpoHHBIM  ¢GOHJ  TPaBOBOM U  HOMATUBHO-TEXHHYECKOM
nokymenTaruu. URL: http://docs.cntd.ru

— Harnmmonanbnast anexkrponHas onbmmorexa. URL: elibrary.ru

— Poccrangapt. @enepanbHOE areHTCBO MO TEXHUYECKOMY PETYIUPOBAHUIO
u MeTpojoruu Aapec pecypcea: https:// www.gost.ru/portal/gost/

— ['naBHbII dbopym METPOJIOTOB. Anpec pecypca:
https://info.metrologu.ru/grsi/



— Kypnan SOJIEKTPUYECTBO Anpec pecypca:
https://www.booksite.ru/elektr/index.htm
— bubmuoreka Anpec pecypca: WWER http://lib.wwer.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JISA
OCYHECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOLHECCA

Jlns mpoBeAeHUs JICKIIMOHHBIX 3aHATUHA HEoO0XOoAMMa CHElHaIn3UpOBaHHAS
JeKIMOHHAA  ayJWTOpHUsA, OCHAIEHHAas OO0OpyIOBaHUEM JJsl JIEKIIMOHHBIX
JEMOHCTPALUN U MPOEKIIMOHHOM anmnapaTypou.

YueOnast mabopatopusi «MeTponorusi © DIEKTPUUYECKUE H3MEPEHUs»,
0o0opy/lOBaHHAs CTEHIaMH, YKOMIUICKTOBAaHHBIMU HM3MEPHUTEIBbHBIMU CPEICTBAMHU
(9TIEKTPOMEXaHMYECKUMU IIIUTOBBIMH MTPHOOpaMU, aHAIOTOBBIMU JIEKTPOHHBIMU H
UG POBBIMU YHUBEPCATLHBIMU TIPUOOpaMu, 1a00paTOPHBIMH U MIPOMBIILICHHBIMU

U3MCPUTCIBHBIMH ~ MOCTaMH,  JIaTYAKAMH  HEAJICKTPHUCCKHX  BCIIMYMH,
U3MCPUTCIIAIMA ~ WHAYKIIMMA W MarHUTHOTO  IOJIS,  HM3MCPHUTEIbHBIMHU
TpaHchopMaTopaMHu, CTaHJAAPTHBIMH TEHEpaTOpaMH M  BCIIOMOTAaTCIbHBIM
000py/1I0BaHUEM.

HatypHbie JICKIIMOHHBIC JEMOHCTPALIUN B BHJIC MYJISDKEH

AIIEKTPOU3MEPUTEIbHBIX ~ NpUOOPOB M mpeoOpazoBaTeniell  (BOJIBTMETPOB,
BaTTMETPOB,  aMIIEPMETPOB,  OJHOGA3HBIX M  TpeX(a3HbIX  CUYETUYUKOB
AIEKTPUUECKOU SHEPTUH, U3MEPUTEILHBIX TPAHC(HOPMATOPOB TOKA, TATYUKOB).

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS TTO
OCBOEHUIO JUCHUIIJIMHBI (MOLY JIsT)

[To mucummmae «METPOJOTUS»  YHUTAIOTCS  JIGKIIUH, IPOBOASITCS
nabopaTtopHbie pabOTHI.

OcHOBOl UW3Yy4YEHHUS JUCHUIUIMHBI SBJSIOTCS JIGKIIMH, HA KOTOPBIX
U3JIaraloTcsa HauboJee CyIIeCTBEHHbIE U TPYAHBIE BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIle/IINe OTPAKEHUS B YIeOHOU TUTEpaType.

JlabopaTopHbie pabOThI BBIMOJTHSAIOTCS Ha JabOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMH, TPUBEJICHHBIMHU B YKA3aHHIX K BBIMIOJHEHUIO PabOT.

Bun yueOHbIX
. JleAaTenbHOCTh CTyIeHTa
3aHATHU
Jlexus Hanucanue koHCHEKTa JEKIUA: KPaTKO, CXEMATHYHO, MOCJIEIOBATEIHHO

(¢UKCUpOBaTH  OCHOBHBIE  TIOJIOXKEHHUS,  BBIBOJBL,  (DOPMYIHMPOBKH,
O606HIGHI/I${; noMe4yaTb Ba)XHBIC MBICIIHM, BBIACIATH KIHOYCBBIC CJIOBA,
TepMHHBI. [IpoBepka TEPMHMHOB, MOHATUH C IMOMOUIBIO SHIMKIONEANH,
CHOBapeﬁ, CIIPaBOYHHUKOB C BBIIIHNCBEIBAHUCM TOIKOBAaHUHA B TETpalb.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTepuana, KOTOpPbhIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHAyemMoW Jureparype. Ecinm
CaMOCTOSITENIFHO HE yaaeTrcs pa3odpaTbcs B Marepuane, HeoOXOIMMO
chopMyIHpOBaTh BONPOC M 33JaTh NPENOJABATENI0 Ha JICKIUU WIM Ha
IIPAKTUYECKOM 3aHATHUU.

JlaGopatopnast  |JIaGopaTopHble paOOThI MO3BOJISIOT HAYYUTHCS MPUMEHSATh TEOPETHUECKHUE

pabora 3HAHMSA, TOJTyYCHHbIEC HA JICKIUH TP PEIICHUN KOHKPETHBIX 3amad. UToObI
HanOosiee pAlMOHATIBLHO M TIOJHO HCIOIB30BaTh BCE BO3MOXHOCTH
7a00paTOPHBIX AJS MOATOTOBKM K HUM HEOOXOIMMO: CIEAYET pa3o0paTh




JIGKIUIO [0 COOTBETCTBYIOIICH TeMe, 03HAKOMHUTCS C COOTBETCTBYIOIIHM
paszmenoM y4eOHHKA, MpPOpadOTaTh JOMOJHUTEIBHYIO JIUTEpaTypy |
VICTOYHUKH, PEIINTh 33]1a491 M BBIIOJIHHUTH NPYrUe MUCbMEHHbBIC 3a/1aHHSI.

CamMocTrosTenbpHas
pabora

CamocrosTenbpHas paboTa CTYICHTOB CIIOCOOCTBYET IIyOOKOMY YCBOCHHS
y4eOHOrOo MaTepuaja W  Pa3BUTHIO HABBIKOB  CaMOOOpa30BaHMA.
CamocrosiTenpHas paboTa MPEeAIoaraeT caeIyoIIne COCTaBIISIOUIHE:

- pabora ¢ TeKcTaMH: Yy4eOHHUKaMH, CHPABOYHHUKAMH, ONOJHHUTEIHHOM
JTUTEPATYPOid, a TAKKE MPOPaObOTKAa KOHCTIEKTOB JICKIIHIA;

- BBIIIOJIHEHHUE JIOMAITHHUX 3aJaHUI U PacueToB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIILHOTO N3Y4EHUS;

- ydacTHe B paboTe CTyIeHUECKHX HayYHbIX KOH()EPEHIINH, OJIMMITHAT;

- IOJITOTOBKA K MPOMEKYTOYHOM aTTECTAINH.

IToaroroBka K
IIPOMEKYTOYHOU
aTTecTaluu

I'oToBUTBCS K IPOMEKYTOUHOM aTTECTAlUU CIIEIYET CUCTEMaTU4YeCKH, B
TEUEHHE BCEro cemecTpa. IHTEHCUMBHAsS MOJATOTOBKA JOJKHA HAYAThCA HE
[I03/IHEE, YEM 3a MECAL-TIOJITOPA 10 POMEKYTOYHOMN arrectauuu. JlaHHbpie
nepe]; 3a4eToM TpH JHs d(hQEeKTHBHEE BCEro UCTIOIB30BATH JIsl TOBTOPEHUS
Y CHUCTEMaTU3alMK MaTepuaa.




JIMCT PETUCTPAIIUY UIBMEHEHUIA
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OTBETCTBEHHOM 3a
peanuzaruio OITOIT






