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1. EJIX OCBOEHUSA JUCHUIIJINHBI
1.1. Llenbto OCBOCHHS TUCIUTUTHHEI SIBISICTCS 03HAKOMIICHHE C 0a30BBIMH MTOHITUSIMHA
MaTCpUAJIOBCACHUA, OCHOBHBIMU KOHCTPYKIITMOHHBIMU U HHCTPYMCHTAJIbHBIMU MaTCpUaIaMU U
crioco0aMu ux 00pabOTKH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Bbaok OITOII BO: b1.0.21
2.1 TpeGoBaHusI K TPEABAPUTEILHON MTOATOTOBKE 00YJarOIErocs:
JIJist yCTIemrHOro OCBOCHHU S TUCIIUTUTHHBI CITYIIATENI0 HEOOXO0AUMO:
BJaJeTh 0Oa30BBIMH 3HAHUSMH MAaTEMAaTHYCCKMX M ©CTECTBCHHOHAYUYHBIX JHUCHUIUIMH U
JTUCITUIIAH 001enpodecCHoOHabHOTO UKIA B 00beMe, HEOOXOUMOM JUISI MCIOJIb30BAHUS B
npo(heCCHOHATLHOM  JICSITEILHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIHMX  HAYK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M pPE3yJIbTaTOB MATEMAaTHUYECKOTO aHalu3a Hu
MOJICJTUPOBAHUS, TEOPETUYCCKOTO B IKCIIEPUMEHTAIILHOTO HCCIICTOBAHUS.
2.2 JIMCUMIIIMHBI ¥ TPAKTHKH, ISl KOTOPBIX OCBOCHHME IaHHOW JUCHHIUIMHBI (MOJIYJIS)
HEO0OXO0IUMO KaK MPEIIeCTBYONIee: TeopeTHIeCKHe OCHOBBI AJICKTPOTEXHHUKH, SJICKTPOHUKA U
DIIEKTPOTEXHUKA, IIEKTPUUCCKHE U3MEPEHUS, METPOJIOTHSI, CTAHIAPTH3AIIMS U CePTU(UKAIHSI.

3.JIEPEYEHD IINTAHUPYEMBbIX PE3YJIbTATOB OBYUYEHMUS 11O JUCIIUIIJIMHE,

COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOTPAMMBI

I[OCTI/DKGHI/IH HHaHI/IpyeMBIX pGSyﬂbTaTOB OGy‘-IGHI/IH, COOTHECCHHBIX C O6I_]_II/IMI/I oeIsIMA U
3amagamu OITOII, sBnsieTcs 11€7IbI0 OCBOSHHUS OUCITUTIINHEI.

OcBocHHe AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMPIpOBaHI/IC CJICAYIOIINX KOMHGTCHHHﬁ:

Komnerenums HNupukaTopsl Pe3ynbTaThl 00yuenus
(Ko ¥ HAMMEHOBAHWE) OCTHKEHHUS
KOMIIeTeHIIU I

(KoJT ¥ HANMEHOBAHMUC)

Oo61menpodeccoHaNbHEIE KOMIIETCHITUN

OIIK 6. Cniocob6en npoBoauts | OIIK 6.1. Beibupaer 3HaTh: OCHOBHBIE CPEICTBA U3MEPEHUS
M3MEPEHUS JIIEKTPUIECKUX U | cpencTBa H3MEPEHNs, YMeTh: IPOBOAUT U3MEPEHUS
HEBJICKTPUUECKUX BEIMINH JNEKTPUUYECKUX U HEINEKTPUIECKUX

MMPOBOAUT UBMCPCHUA
IMPUMCHUTCIIBHO K 00BEKTaM BCJIINYHH, 06pa6aTBIBa€T PE3YJIbTAThI

QJICKTPUYCCKUX U

npodeccHoHaTBEHOM W3MEPEHUN U OLIEHUBAET WX MOTPEIIHOCTh
HEDJICKTPUICCKUX
JIEATCITLHOCTH eanIeKTprace Bianmets: crtocoOHOCTHIO BEIOMpaET
BEITMYMH, 00padaThIBACT | cpencTBA H3MEpEHHS, IPOBOMT
pe3yJIbTaThl MBMEPEHUH | M3MEPEHUS DIEKTPUUECKUX U
Y OIICHUBAET MX HEDJICKTPUYECKUX BEIUINH
MOTPENIHOCTh
OIIK-6.2. 3HaTh: OCHOBHBIE BU/IBI TOTPELIHOCTEN
O6pabaTsIBaeT Ywmetb: ObpabaThiBaeT pe3yIbTaThl
pesynbTaThl u3Mepenuii | A3MEPEHHH
Bragets: crmocoOHOCTBIO OIICHUBACT
Y OIICHUBAET MX .
MOTPEITHOCTh PE3yIbTaTOB H3MEPEHUI.
MOTPENIHOCTh
TIKC 6. Criocoben IIKC 6,2 Brmangeer 3HaTh: METOJIabl IPOBEACHHUS

OpraHu3oBaTb MOHTAX, METOJAAMH IIPOBEICHUS OJICKTPUUCCKUX I/I3MepeHHﬁ




YCTaHOBOK,

napameTpoB

HANIAJIKy SHEPreTUICCKOTO U
AIIEKTPOTEXHUIECKOTO
0o0opyIoBaHUS, MaIIVH U

MIPOM3BOICTBEHHBIH KOHTPOIIb

TCXHOJIOT'MYCCKUX MPOIECCOB,

ANEKTPUICCKHUX
HU3MEPEHUM, OIIEHKN
TEXHUYECKOT O
COCTOSIHHSA
HCTIONIBE3YEMOT0
000pyIOBaHUS U

VMerts: MMPOBOJUT OLICHKY TCXHUYCCKOI'O

COCTOSTHHSI HCITOJIB3YEMOT0 000pyIOBaHUS

U IprOOpOB

Bnaners: MeTonamu npoBeACHUS
JMEKTPUIECKIX U3MEPEHUH, OIICHKU

TEXHUYCCKOI'O COCTOAHUA UCIIOJIBE3YyEMOI'0O

00opyaoBaHHA U IPHOOPOB

KayecTBa NPOAYKLIMH U npubopoB

BBITIOJTHEHHEIX PaboT IpH

MOHTAaK€ U HAJIaaKe

Jdranbl  (GopMUpPOBaHHMS KOMIIETEHUMH B Mpolecce OCBOCHUS 00pa3oBaTeJbHOM

nporpaMmabl: B COOTBETCTBHUU C y‘IGGHBIM IJIaHOM W TIaHHUPYCMBIMU PC3YyJIbTaTaMU OCBOCHUS

OIIOII.

4. PacnipenesieHue 4acoB JUCHMILUIMHBI 0 ceMecTpaM (ouHas opma)

Bu 3ansaTuit

1

2

3 4

5 6

7

8

Hroro
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16

16

JTaGopaTopHbIe

48

48

48

48

[IpakTiueckue

KCP

KoHncynpranus
repes SK3aMeHOM

[Ipuem sk3ameHa

[Ipuem 3auera

0,15

0,15

0,15

0,15

KontaktHas pabora
0Oyyaromuxcs

C mpernoaaBareneM
(aynuropHas)

66,15

66,15

66,15

66,15

Cam. pabota

41,85

41,85

41,85

41,85

KoHTpoib

Htoro

108

108

108

108

Pacnipenesienue 4acoB JUCHHUILIMHBI 110 KypcaM (3aouHasi popma)
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KontaktHas pabora 101
oOyuaromuxcs 10,15 | 10,15 10,15
c mpemogaBareneMm 3
(aynuropHas)
Cam. pabota 96 96 96 | 96
KoHTtposb 1,85 1,85 1,85 [1,85
Hrtoro 108 108 108 | 108
CTPYKTYPA U COAEP KAHUE JUCHUIIJIUHBI (ounas ¢popma)
2z E
o (=" =
Kox g g g g g
HaunMeHoBaHMe pa3/1e/10B H TeM /BUJL 3aHATHS/ S e Z285
3aHATHSA 5 = EEE
&} 32
==Xz
Pazgen 1. O6mue nousTus OIIK-6.2
5 OIIK-6.2
TIKC 6,2
O6mue moHATUs MeTposiornu. /JIex/ 5 OIIK-6.2
1.1 2 OIIK-6.2
OKC 62
Tepmunbsl n onpeneneHus. /Jlex/ 5 OIIK-6.2
1.2 P P 2 OIIK-6.2
OKC 62
TTorpemnocru usmepenui. /JIex/ 5 OIIK-6.2
1.3 P P 2 OIIK-6.2
OKC 62
14 Onpenenenne noTeHnuana BUD ¢ MOMOIIBI0 CHCTEMBI MOHHTOPHHTA 5 g 8%52%
' ./J1a6/ HKC 6
Onpenencuue BeIpaboTku 3Heprud ®IC ¢ TOMOIIBIO CUCTUNKA 5 OIIK-6.2
L5 snekTpHueckoii sneprun MAsK 101 APTJI /J1a6/ 8 ggl(fgg
IIpaBuna oxpyrienus nmpu m3mepenusx /Cp/ 5 OIIK-6.2
1.6 4 OIIK-6.2
KC 62
OcHOBHBIE 3Tallbl U3MEPUTEIbHBIX TexHonoruit/ Cp/ 5 OIIK-6.2
1.7 4 OITK-6.2
OKC 62
OO6mas MeTponorudeckas cTpykrypHas cxema /Cp/ 5 OIIK-6.2
1.8 4 OIK-6.2
NKC 62
Pazgen 2. XapakTepuCTHKH AHAJIOTOBBLIX H HU(POBBIX 5
IIEKTPOU3MEPUTEIBHBIX YCTPOHCTB.
OO0mIasi XapakTepUCTUKA aHAJOTOBBIX AJICKTPOU3MEPUTEIBHBIX 5 OITK-6.2
2.1 ycrpoiicTs. /Jlex/ 2 OIIK-6.2
TIKC 6,2
OO6mas xapakTepucTHKa MU(PPOBBIX 3JIEKTPOU3MEPUTEILHBIX YCTPOUCTB. 5 OIIK-6.2
2.2 /Jlex/ 2 OIIK-6.2
TIKC 6,2
OmnpeneneHre TEIUIOBBIX MOTEPh C MOMOIIBI0 MyJIbTUMETpa Appa-109 5 OITK-6.2
23 /J1ab/ 8 OIIK-6.2
TIKC 6,2
Omnpenenenre TEIUIOBBIX MOTEPh C IMOMOIIBIO TerutoBru3opa Testo 875 . 5 OTIK-6.2
24 /J1ab/ 8 OIIK-6.2
TIKC 6,2




2.5

TIpubGopsl dsekTpoarnHaMUdIecKoi cuctemsl /Cp/

OIIK-6.2
OIIK-6.2
IKC 6,2

2.6

TIpubops! heppoarmHamMmudeckoit cuctemsl /Cp/

OIIK-6.2
OIIK-6.2
TIKC 6,2

2.7

Amnanoro-mugpossie ipeodpazoBatenu /Cp/

OIIK-6.2
OIIK-6.2
TIKC 6,2

Pa3nen 3.H3Mepeﬂﬂe JICKTPUICCKUX U HEJIEKTPUYCCKUX BCJINYHH.

3.1

M3mepeHre TOKOB | HampshkeHui. /JIex/

OIIK-6.2
OIIK-6.2
IIKC 6,2

32

H3MepeHue mapaMeTpoB IeTeil IOCTOSTHHOTO B IEPEMEHHOTO TOKa. /JIex/

OIIK-6.2
OIIK-6.2
TIKC 6,2

3.3

Wzmepenne MoutHocTH 1 3HEprHu. /JIek/

OIIK-6.2
OIIK-6.2
IIKC 62

34

OnpezeneHre MOIITHOCTH BOJHOBOM YCTAHOBKH C IIOMOIIBIO KOHTPOJIIEpa
Arduino /J1a6/

OIIK-6.2
OIIK-6.2
IIKC 6.2

3.5

HccnenoBanue napoAnHAMUYECKOTO KOHTYpa ¢ HIOMOIIBIO
MHOTOKaHaJIbHOI CUCTEMBI M3MepeHus TemrepaTypsl /J1ab/

OIIK-6.2
OIIK-6.2
IIKC 62

3.6

HccnenoBanue Gpopmer curaanos. /Cp/

OIIK-6.2
OIIK-6.2
IIKC 6,2

3.7

M3mepenne gacToThl U yria casura ¢as. /Cp/

OIIK-6.2
OIIK-6.2
TIKC 6,2

3.8

TepmoonnexkTprueckue aaTauky temmneparypst /Cp/

5,85

OIIK-6.2
OIIK-6.2
IIKC 6.2

KonrakrHas pabora npu npueme 3agera/K/

0,15

OIIK-6.2
OIIK-6.2
IKC 6,2

CTPYKTYPA U COAEPKAHUE JTUCIHUIIJIMHBI (3a0unas ¢popma

Kox
3aHATHSA

HaumeHoBaHuUe pa3esioB U TeM /BUJ 3aHATUS/

Kype

YacoB

HNnaukaTtops!
JIOCTHIKEHHS
KOMIIeTeHIINH

Pa3ngen 1. O01mue noHATHSA

@]
=
N
=
o

OIIK-6.2
IIKC 6,2

1.1

OOmue moHsTHs MeTposoruu. /Jlex/

OIIK-6.2
OIIK-6.2
IKC 62

1.2

Tepmunsl u onpenenenus. /Cp/

OIIK-6.2
OIIK-6.2
IIKC A2

1.3

HorpemuocTtu uamepenuit. /Cp/

OIIK-6.2
OIIK-6.2
IKC 62

1.4

Onpenenenne noteanuana B ¢ moMompo cHCTeMBI MOHUTOPHHTA
./J1a6/

OIIK-6.2
OIIK-6.2
[NKC62

1.5

Onpenencuue BeIpaboTku 3Hepruu GIC ¢ TOMOIIBIO CUCTYNKA
anekTpudeckoit sneprun MAsK 101 APT/L /Cp/

OIIK-6.2
OIIK-6.2
IKC 62




IIpaBuna oxpyrienus nmpu m3mepenusx /Cp/

OIIK-6.2

1.6 6 OI1K-6.2
KC 62
OcHOBHBIE 3Tallbl U3MEPUTEIbHBIX TexHonoruit/ Cp/ OIIK-6.2
1.7 6 OITK-6.2
OKC 62
OO6mas MeTpoorudeckas cTpykrypHas cxema /Cp/ OIIK-6.2
1.8 6 OIIK-6.2
NKC 62
Pazgen 2. XapakTepuCcTHKH AHAJIOTOBBIX H HH(POBLIX
IIEKTPOU3MEPUTEIHLHBIX YCTPOHCTB.
OO01m1ast XxapaKTEPUCTHKA aHAJIOTOBBIX AIICKTPOU3MEPUTEIBHBIX YCTPOICTB. OITK-6.2
2.1 /JTex/ 2 OIIK-6.2
TIKC 6,2
OO6mas xapakTeprucTHKa MAU(PPOBBIX IEKTPOU3IMEPUTETHHBIX CTPONUCTB. OIIK-6.2
2.2 /Cp/ 4 OIIK-6.2
TIKC 6,2
OmnpeneneHne TEIUIOBBIX OTEPh € IMMOMOIILI0 MyIbTUMETpa Appa-109 OIK-6.2
23 /J1ab/ 2 OIIK-6.2
TIKC 6,2
OmnpeneneHre TEIUIOBBIX MOTEPh C IMOMOIIBIO TeruioBrU30opa Testo 875 . OIK-6.2
24 /J1ab/ 2 OI1K-6.2
TIKC 6,2
TIpubopsl dsekTpoarnHaMUIecKoi cuctemsl /Cp/ OIIK-6.2
2.5 4 OIIK-6.2
TIKC 6,2
[pubops! dheppoarmHamMuueckoi cucteMst /Cp/ OIIK-6.2
2.6 4 OIIK-6.2
TIKC 6,2
Amnarnoro-udpossie npeodpazosarernu /Cp/ OIIK-6.2
2.7 6 OIIK-6.2
TIKC 6,2
Pazgen 3.M3mepeHue 3JIeKTPUYECKUX H HEdJIEKTPHYECKUX BeJIHYUH.
W3mepenne TokoB U HampspxeHuid. /Cp/ OIIK-6.2
3.1 6 OIIK-6.2
TIKC 6,2
M3mepenne mapaMeTpoB IeTieil TOCTOSIHHOTO U TiepeMeHHoro Toka. /Cp/ OIIK-6.2
3.2 6 OIIK-6.2
TIKC 6,2
Wsmepenue morHocty 1 suepruu. /Cp/ OIIK-6.2
3.3 P P P 6 OI1K-6.2
OKC 62
OnpepencHre MOIITHOCTH BOJTHOBOH YCTaHOBKH C TIOMOIIBIO KOHTPOJLIEpa OIIK-6.2
3.4 Arduino /Cp/ 6 OI1K-6.2
IKC 6.2
HccnenoBanue napoAMHaMUYECKOT0 KOHTYpa C TIOMOIIBIO OIIK-6.2
3.5 MHOTOKAHAJILHOH CHCTeMBI H3MepeHus Temmeparypsl /Cp/ 6 ?{gﬁg?
Hccnenosanue Gpopmer curaanos. /Cp/ OIIK-6.2
3.6 6 OIIK-6.2
TIKC 6,2
H3mepenune yacToThl u yria casura dasz. /Cp/ OIK-6.2
3.7 6 OIIK-6.2
TIKC 6,2
TepMoaIeKTpIUECKUE JaTIUKH TemuepaTypsl /Cp/ OIIK-6.2
3.8 6 OIIK-6.2
TIKC 6,2
KonTpoms /K/ OIIK-6.2
1,85 | onk-6.2
I CAD
KonraktHas pabota npu npueme 3adera/K/ OIIK-6.2
0,15 OIIK-6.2

IIKC 6.2




Peanmusanuss nporpaMMbl  NPEAIONaracT MUCIOJb30BAaHUE TPAJULUOHHOM, aKTHUBHOU U

UHTEPaKTUBHON (OopM 00yUueHHsI Ha JIGKIIMOHHBIX M MPAKTHYECKUX 3aHATHIX.

5. POHJA OHEHOYHbIX CPEACTB
Ipunio:xkenune Nel

6. YYHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUIIVIMHBI (MOAYJIA)
6.1. Pexomenayemasi iureparypa
ABTODBHI, 3arnaBue W3nmarenscTBO, IO Komuu
COCTaBUTENH €CTBO
6.1.1. OcHoBHasl JuTEpaTypa
JI1.1 | Tapakanos B. Tapaxanos B. I1., Makees M. C. TOIBITTUHCKHI 9bC
I1., MakeeB M. WNHubopManimoHHO-U3MEPUTENFHAS TEXHUKA B | TOCYIaPCTBEHHBIH
C. JNEKTPOHHKA. DIEKTPUUECKUE U3MEPEHHUSI B | YHUBEPCHUTET
cucreMax sJiekTpocHabxenus. 'ox 2013,88c.
TeKcT : 3neKTpOHHEIH // JIaHb : BIIEKTPOHHO-
ononunoreynas cucrema. — URL:
https://e.lanbook.com/book/139871
JI1.2 | Bysynosa M. Bbysynosa M. 0., borneT B. B. HpkyTckmii 9bC
0., bonner B. DNeKTpPHYECKHe H3MEPEHNS: yueb. TOcoOMe | rocynapcTBeHHBIN
B WpkyTckuii rocy1apCcTBEHHBIN arpapHbIil arpapHblit
yHUBEpCUTET UMeHH A.A. E>keBckoro
T'omx 2019, 105¢. TekcT : 3MeKTPOHHBIH // YHHUBEPCHTET HMEHH
Jlanb : AIEKTPOHHO-OUOINOTEYHAS CUCTEMA., A.A. Excescxoro
— URL: https://e.lanbook.com/book/133360
J1.3 | Kum K. K., Kum K. K., Aaucumos I'. H., Uypakos A. . | U3gartenscTBO 9bC
Anncumos I'. CpecTBa dIIEKTPUIECKUX U3MEPEHHI U UX "Jlanp"
E" Hypaxos A. noBepka UznatensctBo "Jlans" ISBN 978-5-
8114-7639-8, T'ox 2021, U3nanue 2-e usm.,
ctep. 316¢. Tekcr : anexkTpoHHsbIH // JIaHsb :
3NEKTPOHHO-OMOINOTEUHASI CUCTEMA, —
URL.: https://e.lanbook.com/book/132580
6.1.2. lonosiHuTEIbHAS JTUTEPATYPA
ABTODBIL, 3arnaBue W3nmarenscTBO, IO Komuu
COCTaBUTENH €CTBO
JI2.1 | Kawrranos AJL., | Kamrranos A.JIL., Komsiko A.A., KysueroB | Omckwmii 9bC
Komskos A.A., | A A, Meukosa O.B., ITamkos JI.B. TOCY/1apCTBECHHbIH
Kysnenos A.A., MeTpOIOrys U SeKTpHIeCKHe n3Meperus; | YHUBEPCHTET MyTel
Memkosa O.b., COOOLICHNS
TMamxos JI.B. Yacts 2. MeTonb! U cpeacTBa

ANEKTPUIECCKUX U3MEPEHUH: yueOHOe
nmocoore OMCKH rocy1apCTBeHHBIN

YHHUBEpcUTeT myTei coodbmenus ISBN 978-




5-949-41103-2 T'ox 2014.86¢. TekcT :
3JIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-

oubmunoreunas cucrema. — URL:
https://e.lanbook.com/book/ 129170

J2.2

Cwmuphos 1O. A.

Cwmupnos 1O. A. KonTtpons u
METPOJIOTHYECKOEe 00ECTICUeHNE CPENICTB U
CHCTEM aBTOMATH3AIHU. TeXHIUECKUE
HU3MEPEeHHS U IPUOOPHI : yueOHOE mocooue /
10. A. CmuprOB. — Cankrt-IletepOypr :
Jlans, 2020. — 252 c. : un. — (Y4eOHUKH
IU1s By30B. CrieruanbHast JInTepaTypa). —
TekcT : HenocpeACTBEHHBIA TEeKCT :
3JIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/reader/book/131021/
#2

Cankr-IletepOypr :
Jlanb

OBC

6.1.3. MeTonnieckue pa3paboTKu

ABTOpBI,
COCTaBUTENH

3armaBue

N3narenscTBO, TONI

Komnu
€CTBO

JI3.1

VTOJBHUKOB, A.
B. Metpomnorus.

DNEeKTpUUECKHE UBMEPEHHUS : TIPAKTHUKYM /
A. B. YronsnukoB. — Capatos : Aii [Iu Ap
Menua, 2019. — 140 c. — ISBN 978-5-
4497-0019-3. — TekcT : 3MCKTPOHHBIH //
DneKTpoHHO-0uOMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/82232 html
(mara obpamenns: 07.07.2021). — Pexum
JIOCTyTA: JUIS aBTOPU3UP. TIOJIb30BaTEICH. -
DOI: https://doi.org/10.23682/82232

Caparos : Aii [Tu Ap
Menna

OBC

JI3.2

Inuranosud,
A. H.

IInuranosu4, A. H. AHanu3 MeTo10B
U3MEpPEeHHs] CONIPOTUBIICHUM, MOIITHOCTH U
UIEKTPOIHEPTUH | METOIUYECKUE YKa3aHUs
K J1a0OpaTOpHBIM paboTaM Mo Kypcy
«MeTposorus 1 SIeKTpHYECKHe
n3mepenus» / A. H. Illnuranosuy, 1O. A.
INypeirun. — Jlunenx : JIunenkuit
rOCYJapCTBEHHBIM TEXHUUECKUI
yausepcutet, ObC ACB, 2013. — 19 ¢c. —
TeKkcT : 37eKTPOHHBIHN // DIEKTPOHHO-
6ubnuoreynas cuctema IPR BOOKS :
[caiiT]. — URL:
https://www.iprbookshop.ru/22927 . html
(mata o6pamenus: 07.07.2021). — Pexum
JIOCTyHa: JyIs aBTOPU3UP. IOJIb30BaTeIeH

JInneux : JInmeuxuin
roCyIapCTBEHHBIN
TCXHHUYICCKHI
YHUBEPCUTET

OBC

6.2. [lepeyeHb cOBpeMEHHBIX MPOPEeCCHOHATBHBIX 023 TaHHBIX, HH(OPMANUOHHBIX

"Unrepuer"

[Topran oTkpeITEIX HaHHBIX Poccuiickoit @enepanuu. URL: https://data.gov.ru

ba3a naHHBIX 1O ANIEKTPUYECKUM CETAM U 3JeKTpoodbopynoBanuio // CepBuc «Onnaitn
Onektpux». URL: https://online-electric.ru/dbase.php
Ba3bl naHHBIX, TPOTpaMMBbI U OHJIAMH — KallbKynaTopsl kKomnanuu iEK // I'pynna komnanuii

CIIPABOYHBIX CHCTEM H pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHUKALIMOHHOM CeTH




IEK. URL: https://www.iek.ru/products/standard_solutions/

Enunas 6a3a aeKTpOoTeXHUYECKUX TOBapoB // Poccuiickas accoruaus 31eKTPOTEX HUUECKUX
kommnanuii. URL: https://raec.su/activities/etim/edinaya-baza-elektrotekhnicheskikh-tovarov/
Onektposnepreruka // Texskcnept. URL: https://cntd.ru/products/elektroenergetikathome
CripaBo4HUK «DJIEKTpOHHAsi KOMIOHEHTHas 0a3a oTeyecTBeHHOro mpou3BocTBay (OKb OIT)
URL.: http://isstest.electronstandart.ru/

GostRF.com. I'OCTs1, HopmatuBsl. (MHbopmannonHo-cripaBoyHas cucrema). URL:
http://gostrf.com/

OCHUC DnekTpuyeckre CUCTeMbl U ceTu. MH(opMaIioHHO-CIIPaBOYHBIH 3JIEKTPOTEXHUYESCKHIA
caiit.URL: http://esistems.ru

DJIEKTPOTEXHUYECKUH-TIOPTAJL.P®. DnekTpoTeXHUUECKNH TOPTa sl CTY/ICHTOB
BVY3o08B u unxenepon. URL: http://anexkrporexnuyeckuii-noprai.pd/index.php

Enunas xomutekuus udpoBbIx 00pa3oBaTesIbHBIX pecypcoB // depepanbHblid HOPTAT
«Poccumiickoe odpazoBanue». URL: http://school-collection.edu.ru/

Enunoe okHO noctyna Kk nHGOpMaMOHHBIM pecypcaM // Depepanbublii noptan «Poccuiickoe
obpazoBanue». URL: http://window.edu.ru/catalog/

elecab.ru CnipaBounuk 31exTpuka u sHepreruka. URL:http://www.elecab.ru/dvig.shtml
OdunmanbHbI HHTEPHET-TIOPTAN 0a3bl JaHHBIX MTPaBOBOM MHGOpMaruu http://pravo.gov.ru/
[Topran @enepanabHBIX rOCYyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BHICIIETO 0Opa30BaHMUS
http://fgosvo.ru/

ITopran "NHpopMalMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUU B obpazoBaHuu"
http://www.ict.edu.ru/

WebofScienceCoreCollection  monuremaTtnueckas  pedeparuBHO-OubIMOrpaduueckas Hu
HayKkoMmeTpudeckas (ounbmmomerpudeckas) 6a3a maHHbIX http://www.webofscience.com
[MomHoTrekcToBblii apxuB «HaunonanbHbl nekTpoHHO-UH(pOopManmonnsiii  Koncoprmym»
(HBUKOH) https://neicon.ru/

ba3bl nannbix n3natenscra Springerhttps://link.springer.com/

6.3. IlepeyeHb NpOrpaMMHOro odecrevdeHust

OCWindows 7 (moanuckaMicrosoftimaginePremiumor 12.12.2016). Cpok neiicTBus JTUIICH3UH
— OeCcCcpovHO.

OC Windows 10 (moxmmucka MicrosoftimaginePremium ot 12.12.2016). Cpok naeiictBus
JUTIEH3UH — OECCPOYHO.

MS Office std 2013 (xontpakt 172 ot 28.12.2014 ¢ OOO AnsTA 1umoc) Cpok aelcTBUS
JUTIEH3UH — OECCPOYHO.

Oducuerii maker MSOfficestd 2016 (Jorosop Tr000128244 ot 12.12.2016 ¢ AO CodrJlaiin
Tpeitnx) Cpok nercTBHS JIMIIEH3UH — 0€CCPOYHO.

PDF24 Creator (Pabora ¢ pdf daiinamu, geekSoftwareGmbH). CBob6ogHO pacmpocTpaHsiemoe
I10.

FoxitReader (IlpocmoTp nokymenToB, OecmiaTHas Bepcus, FoxitSoftwarelnc). CBoboano
pacnpoctpansemoe I10.

KoncynbsranT [Imtoc (cnpaBouno-npaBoBasi cuctema) (I'oc. konTpakTt Ne41 ot 30.03.2018 ¢ OOO
Anbsac) Cpok IeHCTBHS JIMIIEH3UH — 0€CCPOYHO.

TexakcnepT (crpaBoyHasi CHCTEMa HOPMATUBHO-TEXHUUECKON 1 HOPMATHBHO-IIPABOBOM
nnpopmanun) (Korarpakt 120 ot 30.07.2015 ¢ OOO TexakcnepT) Cpok ASUCTBUS JTUIICH3UN —
OeccpouHo.

KOMITAC-3D Viewer V13 SP1 (3A0O ACKOH). CBo6oH0 pacnipoctpansiemoe [10.



7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHME JIMCHUATLTAHBI
(MOJIYJISA)

Yuebuas ayoumopus ons nposedenus yueOnvix 3aHamuil 1eKYuoHHo2o muna — 223

OcHoBHOe 000py0BaHUE:

Creuuanu3upoBaHHast Me0elb Ha 26 nocadounwix mecm, 00CKa HACMeHHas, kageopa, paboiee Mecmo npenooasamerns,
YKOMNIEKMOBAHHOE YYeOHbIMU U MEXHUYeCKUMU CPeOCmEamu 0Jis npe0Cmasienus ungopmayuu, Habopvl 0eMOHCMPAYUOHHO2O
0b6opydosanus u yuebHo-HacA0HbIX nocobutl. [Ipoexyuonnoe obopyoosanue: Komnviomep ¢ 661x000M 8 TOKANLHYIO cemb U
Humeprnem, 51eKMpOHHBIM Y4eOHO-MEMOOUUECKUM MAMEPUATAM, K DNEKMPOHHOU UHPOPMAYUOHHO-06PA308aMENbHOU Cpede,
npoexmop, IKpPa.

Komnviomepnwiii knacc ¢ IBM: 12 pabouux mecm ¢ komnvlomepamul, 661x000M 8 TOKAIbHYIO cemb u MHmepHem, 21eKmpOoHHbIM
yuebHO-Memoouyeckum Mamepuanam; K 91eKmpoHHOU UHGOPMAYUOHHO-00pA308amMenbHOT cpeoe.

IIpozpammnoe obecneuenue:

OC Windows XP (noonucka Microsoft Imagine Premium om 12.12.2016). Cpox Oeticmeus nuyen3uu — 6eccpouHo.

Open Office Org 4.1.3 (Ceob600no pacnpocmpansemoe 110)

KOMIIAC 3D v.12 LT (Paspewena onsa 00yueHus u 03HAKOMAEHUSA)

KEB Combivis (Paspeutena 015 06yueHus u 03HAKOMACHUS)

38 Software CoDeSys (Paspewena 0 06yuenus u 03HAKOMLEHUsL)

NI Multisim 10.1 (Ceputinoriit Ne M72X87898)

Franklin Software ProView (Paspewena ons 06yuenus u 03HakoMaeHus,)

3acpysuux CY-MK(Paspewena ons 00yueHus u 03HAKOMIEHUSA)

Microsoft Visual Studio 2010 Ultimate (Konmpaxm 142 om 16.11.2015)

MATLAB R2009a (JTuyenszus 341083D-01 om 03.02.2008, cemesas nuyensus)

Microsoft Office Access 2007 (Konmpaxm 142 om 16.11.2015)

Ramus Educational (Paspewena ons 00yuenus u 03HaKoMIeHUs)

Owen Processor Manager (Ceob600no pacnpocmpansemoe 110)

GX IEC Developer 7.03 (Cepuiinwiii Ne 923-420125508)

GT Works 2 (Cepuiinoiii Ne 970-279817410)

AutoCAD 2010 — Pycckuii (Cepuiineiii Ne 351-79545770, cemesas auyensust)

Owen Logic (Ceob6o0Ho pacnpocmpansemoe 110)

ABBYY FineReader 11 Professional Edition (cemesas nuyensus 4 pabouux cmanyuu)

Foxit Reader Bepcus: 9.1.0.5096 (Ceo600no pacnpocmpansemoe 110)

WinDjView (c60600H0 pacnpocmpanaemas)

Peazip (c60600n0 pacnpocmpansiemas)

TRACE MODE 6 (0na o3nakomnenus u yueOHvix yeneii)

Adit Testdesk

Microsoft Visio npogeccuonanvuwiti 2010 (Konmpaxm 142 om 16.11.2015)

Yuebnaa ayoumopus ons nposedenus yuebnvix 3anamuii cemunapckoeo muna — 3-310 Jlabopamopus 1ekmpoHuxu
OcHoBHOe 000py0BaHHUE:

Creuuanu3upoBanHast Me0elb Ha 16 nocadounvix mecma, 00cKa Hacmennas, Kkageopa, pabouee mecmo npenodagamers.
Komnwiomepnuuii knacc ¢ OBM: 8 pabouux mecm ¢ komnvlomepamu, 8bIX000M 8 TOKATbHYIO cemb u Hnmephem, 91eKmpoHHbIM
yuebHo-Memoouyeckum Mamepuanam; K 91eKmpoHHOU UHGOPMAYUOHHO-00PA308amMenbHOl cpeoe.

Jlabopamopuwie cmenovr: HTL[-02.31 «Muxponpoyeccopnas mexuuxa» 5 wm.; HTL]-02.05 « Ochopgvl anekmponukuy 4 wm.;
HTI]-02.001 «OcHopeut anexmponuxu ¢ MIICO»

Onexmponnvle ocyunnoepaduol 6 wim., nasivHvie CManyuu 6 Wm.; KOMRIEKMbl UHCIMPYMEHMA PAOUOMOHMANCHUKA 6 wim.,
eenepamopwl cuenanog 1'3-102; usmepumenvruvle npubopvt B3-38, B7-30; ucmounuxu numanus, KOMNJIEKMbl 31eKMPOHHbIX
npubopos, mynvmumempovt ME90C, ucneimamenu mpanzucmopos J12-48.

Ilpozpammnoe obecneuenue:

OC Windows 10 (noonucxa Microsoft Imagine Premium om 12.12.2016). Cpox deiicmsus auyenzuu — 6eccpouHo.

Open Office Org 4.1.3 (Ceob600no pacnpocmpansemoe 110)

KOMIIAC 3D v.12 LT (Paspewena 015 00y4enust u 03HAKOMAEHUS)

Microsoft Visual Studio 2010 Ultimate (Konmpaxm 142 om 16.11.2015)

MATLAB R2009a (Jluyenszus 341083D-01 om 03.02.2008, cemesas nuyensus)

Microsoft Office Access 2007 (Konmpaxm 142 om 16.11.2015)

Ramus Educational (Paspewena ons 00yuenus u 03HaKoMIeHUs)

AutoCAD 2010 — Pycckuii (Cepuiineiii Ne 351-79545770, cemesas auyensust)

Owen Logic (Ceob6o0Ho pacnpocmpansemoe 110)

Foxit Reader Bepcus: 9.1.0.5096 (Ceob6o0no pacnpocmpansaemoe 110)




WinDjView (c60600H0 pacnpocmpansaemas)
TRACE MODE 6 (0ns o3nakomnenus u yueOnvix yenei)

Yuebnas ayoumopus onsa Kypcoeozo npoekmupoganus, npogedenus 2pynnoeuix u UHOUGUOYANIbHLIX KOHCYIbIMAYUL, MeKyuje2o
KOHMPOJIsL U npomedcymounon ammecmayuu - 3-310;

OcHoBHOe 000pyn0BaHUE:

Creuuanu3upoBanHast Me0elb Ha 16 nocadounvix mecma, 00cKa Hacmennas, kageopa, pabouee mecmo npenodagamers.
Komnwiomepnuiii knacc ¢ DBM: 8 pabouux mecm ¢ komnvlomepamu, 8bIX000M 8 TOKATbHYIO cemb u Hnmephem, 91eKmpoHHbIM
VuebHO-MemoOuUecKUM MAmepuaiam,; K S1eKmpoHHOl UHGopMayuoHHo-o6paszoseamensholl cpede. Ilpocpammnoe obecneuenue:
OC Windows 10 (noonucxa Microsoft Imagine Premium om 12.12.2016). Cpox delicmsus auyen3uu — 6eccpoHo.

Open Office Org 4.1.3 (Ceob600no pacnpocmpansemoe 110)

KOMIIAC 3D v.12 LT (Paspewena ona 00yueHus u 03HAKOMAEHUSA)

Microsoft Visual Studio 2010 Ultimate (Konmpaxm 142 om 16.11.2015)

MATLAB R2009a (JTuyenszus 341083D-01 om 03.02.2008, cemesas nuyensus)

Microsoft Office Access 2007 (Konmpaxm 142 om 16.11.2015)

Ramus Educational (Paspewena ons 00yuenus u 03HaKOMIeHUs)

AutoCAD 2010 — Pycckuii (Ceputinviii Ne 351-79545770, cemesas nuyensus)

Owen Logic (Ceo600no pacnpocmpansemoe 110)

Foxit Reader Bepcus: 9.1.0.5096 (Ceo6o0no pacnpocmpansaemoe 110)

WinDjView (c60600H0 pacnpocmparnsiemast)

TRACE MODE 6 (0na o3nakomnenus u yuebHvix yeneii)

Tomewenue 0ns xpanenus u npoGuraKmuuecko2o oocayxicusanus yueonozo obopyoosanus — 223a

OcHoBHOe 000py0BaHUE:

Cneyuanusuposannsie medens u mexHuyeckue Cpeocmea: Mmucku no6opomHsle, 3amo4Hol CmaHox, nasanvhvle cmanyuu ATP-
4204, nabopwl crecapno2o UHCMPYMeHmMa, KORMPOIbHO-UMepumenvbHvie npudopsl. Boremmemp B7-37, cenepamop 1'3-56,
ocyunnoepagh C-12-22, nomenyuomemp K-48, npubop Mopuon, ceapounviii annapam; mezaoomempul E6-24, @4-101.,
INIEKMPOHHbBLE OCYUNTOZPADBL, NAATLHBIE CINAHYUU; KOMNIEKIbl UHCIMPYMEHMA PAOUOMOHMANCHUKA, 2EHEPAMOpbl CUSHAN08
1'3-102; usmepumenvhuie npuboper B3-38, B7-30; ucmounuxu numanus, myremumemput ME9OC.

Tomewenue onsa camocmoamenvuou pabomul — 223

OcHoBHOe 000py0BaHUE:

Creuuanu3upoBaHHast Me0elb Ha 26 nocadounwix mecm, 00CKa HACmMeHHas, kageopa, paboiee Mecmo npenooasamerns,
VKOMNIEKMOBaHHOe y4eOHbIMU U IMEXHUYECKUMU CPeOCmeamu 05l RPeOCmasienus uHpopmayu, Habopsl OEMOHCMPAYUOHHO2O
060pydosanus u yuebHo-Hazas0Hbix nocobuil. [Ipoexyuonnoe obopyoosarnue: Komnvromep ¢ 6b1x000M 8 TOKANbHYIO Cemb U
Humeprem, 51eKMpOHHBIM Y4eOHO-MEMOOUUECKUM MAMEPUATAM, K DNEKMPOHHOU UHPOPMAYUOHHO-06PA308aMENbHOU cpede,
NPOEKMop, SKPaH.

Komnviomepnwiii knacc ¢ IBM: 12 pabouux mecm ¢ komnvlomepamu, 661x000M 8 TOKATbHYIO cemb U MHmepHem, 21eKmpoHHbIM
YuebHO-MemoOuueckumM Mamepuaiam, K 1eKmpOHHOU UHPOPMAYUOHHO-00PA308aMENLHOIL Cpede.

IIpozpammnoe obecneuenue:

OC Windows XP (noonucka Microsoft Imagine Premium om 12.12.2016). Cpox Oeticmsus auyen3uu — 6eccpouHo.

Open Office Org 4.1.3 (Ceo600no pacnpocmpansemoe 110)

KOMIIAC 3D v.12 LT (Paspewena ona 00yueHus u 03HAKOMAEHUSA)

KEB Combivis (Paspeutena 015 06yueHus u 03HAKOMACHUS)

38 Software CoDeSys (Paspewiena ons 06yuenus u 03HaKoMieHus1)

NI Multisim 10.1 (Cepuiinwiii Ne M72X87898)

Franklin Software ProView (Paspewena ons 06yuenus u 03HakoMaeHus,)

3acpysuux CY-MK(Paspewena ons 00yueHus u 03HAKOMIEHUSA)

Microsoft Visual Studio 2010 Ultimate (Konmpaxm 142 om 16.11.2015)

MATLAB R2009a (Jluyenszus 341083D-01 om 03.02.2008, cemesas nuyensus)

Microsoft Office Access 2007 (Konmpaxm 142 om 16.11.2015)

Ramus Educational (Pazpewena ons 00yuenust u 03HAKOMIeHUs)

Owen Processor Manager (Ceob600no pacnpocmpansemoe 110)

GX IEC Developer 7.03 (Cepuiinwiii Ne 923-420125508)

GT Works 2 (Cepuiinwiii Ne 970-279817410)

AutoCAD 2010 — Pycckuii (Ceputinviii Ne 351-79545770, cemesas nuyensus)

Owen Logic (Ceo600no pacnpocmpansemoe 110)

ABBYY FineReader 11 Professional Edition (cemesas nuyensus 4 pabouux cmanyuu)

Foxit Reader Bepcus: 9.1.0.5096 (Ceo600no pacnpocmpansemoe 110)

WinDjView (c60600H0 pacnpocmpanaemas)

Peazip (c60600H0 pacnpocmpansiemas)




TRACE MODE 6 (0na o3nakomneHus u yueOHvix yeneii)
Adit Testdesk
Microsoft Visio npogpeccuonanvuuiii 2010 (Konmpaxm 142 om 16.11.2015)

8. OBECIIEYEHHE OBPA30OBATEJIbHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

. JUISL CJICTIBIX U CITa0O0BUIAIINX:

- JIeKIUu o(pOpPMIIIOTCS B BHUJE 3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C IOMOIUIbIO
KOMIIbIOTEPA CO CHEMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- THCbMEHHbBIE 3aJaHUs BBINOJHAIOTCS HA KOMIBIOTEPE CO CHEUUAIN3HMPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYEHUEM, HJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpPHOE ocBetieHrne He menee 300 IoKc;

- JUId BBINOJIHEHUS 3a/laHUsl NPU HEOOXOJMMOCTH IPEJOCTAaBIIAETCS YBEIMUYMBAIOILEE
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOUCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

- DK3aMeH M 3a4€T MPOBOIATCA B YCTHOM (pOpMe WM BBIIOJHSIOTCS B MHCbMEHHON
dbopme Ha KOMIIBIOTEpE.

o JUISL TITYXHUX ¥ cIa00CTBIIIATHX:

- JeKuuu oQOpMISIIOTCA B BHJIE 3JEKTPOHHOIO JOKYMEHTa, JMO0O0 MpPenoCTaBIIAeTCs
3BYKOYCHWJIMBAIOIAs allllapaTrypa MHAUBUAYAIBHOTO TI0JIb30BaHUS;

- IUCbMEHHBIE 33JJaHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE B MUCbMEHHOM (hopme;

- 9K3aMEeH M 3a4€T MPOBOJAATCS B NMUCBMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO
poBesieHUE B (hOpMe TECTUPOBAHMUS.

. JUISL JIUL] C HApYLIEHUSIMU ONIOPHO-BUTaTEIBHOTO arapara:

- JIeKUUu Oo(pOpPMIIIOTCS B BHUJE 3JEKTPOHHOTO JOKYMEHTA, JAOCTYIMHOIO C IOMOUIbIO
KOMIIbIOTEPA CO CHEIMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUEHUEM;

- THCbMEHHbBIE 3aJaHUs BBINOJHAIOTCS HA KOMIBIOTEPE CO CHEHUAIN3HPOBAHHBIM
IIPOrPaMMHBIM 00€CTIEUCHHEM;

- DK3aME€H M 3a4€T MPOBOJIATCA B YCTHOM (pOpMEe WM BBIIOJHSIOTCS B MHCbMEHHON
dbopme Ha KOMIIBIOTEpE.

[Tpu HEOOXOIUMOCTH MpeyCMaTpUBACTCS YBEITNUYEHUE BPEMEHHU AJIsl TIOATOTOBKU OTBETA.

IIponenypa  mpoBeaeHHMs  HPOMEXKYTOYHOM — arTectauuu s OOywarommxcs
YCTaHABIMBACTCS C Y4YETOM UX HMHIUBUAYAIBHBIX TICUXO(PH3UYECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalysl MOKET IPOBOAUTHCS B HECKOJIBKO HTAIOB.

[Tpu mpoBeneHNH NPOIEAYPHl OLEHUBAHUS PE3YJAbTATOB OOYyUEHHs IMpeaycMaTpUBaeTCs
UCTIOJIb30BAaHME TEXHUYECKUX CPEACTB, HEOOXOOUMBIX B CBA3M C WHAMBUIYaJIbHBIMU
0COOCHHOCTSAMHU O00yYaroIuXcs. DTU CPEACTBA MOTYT OBITh NMPEIOCTABICHBI YHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEJCTBA.

[IpoBenenne mpoueAypbl OLEHWBAHHUS PE3yIbTaToOB OOY4YEHHs [JOIMYyCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH.

ObecnieunBaeTcs AOCTYN K HH(GOPMAIIMOHHBIM U OnOInorpaduyeckuM pecypcam B CETH
WHTepHer Ui Kaxaoro oOydaromierocs B (GopMmax, aalTUPOBAaHHBIX K OrPaHUYEHUSAM HX
3JI0POBbsI U BOCIIPUATHUS UH(DOPMALIUK:

o JUISL CJICTIBIX U CITa0O0BUIAIINX:

- B IeYaTHOU (hOopMe YBEITHMUYCHHBIM MIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.



o JUTSL TIIYXUX ¥ CTa0OCTBIIIAINX :

- B IeyaTtHou opme;

- B (hopme 3IEKTPOHHOTO TOKYMEHTA.

o JUTsL 00YYaroIIMXCs C HAPYLIEHUSIMU OIOPHO-/IBUTaTeNIbHOTO afrmapara:

- B meyaTtHou opme;

- B (hopmMe 3IEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

Y4eOHble ayAUTOPHH 71l BCEX BUIOB KOHTAKTHON M CAaMOCTOSITENILHOUN paOOThI, HAy4IHAS
OMOJIMOTEKa U WHBIC TIOMEIICHHS JJIsi OOYYEHHUs OCHAIICHBI CIIECIUATBLHBIM O00O0pYJOBaHUEM W
y4eOHBIMU MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI:

o JUTSL CTIETIBIX M CTTa00BUISIINX

- JJIEKTPOHHO-ONTUYECKOE YCTPOMCTBO jgoctyna K wuHpopmanuu s jmn ¢ OB3
MpeIHa3HAYEHO IS YTCHUS U TPOCMOTPa N300pakeHU TIOABMHE C OCIIA0JICHHBIM 3pEHUEM.

- CIIEUMAJIU3UPOBAHHBIN MPOrPaMMHO-TEXHUYECKUN KOMIUIEKC HJsi  CJIIa0OBHUASAILIUX.
(aynurtopus 1-203)

o JUISL TIIyXUX U CITa00CIbIIIAIIIX

- aBTOMAaTH3UPOBAHHBIM pabOYMM MECTOM /s JIIOJeH C HapylleHHeM ciyXxa u
¢1a00CIIBIIIAIINX;

- aKyCTHYECKHUI YCHUIIUTENb U KOJIOHKH;

- UHUBUyaTbHbIE CUCTEMBI YCUJICHHSI 3BYKa

«ELEGANT-R» npuemHuk 1-cropoHHei cBsizu B Auamna3one 863-865 MI'i

«ELEGANT-T» nepenaruuk

«Easy speak» - mHAYKIMOHHas NeTJd B IUIACTUKOBOM OIUIETKE JUIsi O0eCIpOBOAHOIO
MOJIKJIFOUEHUS] YCTPOUCTBA K CIIyXOBOMY arapary cl1adoCbIIIaiero

Muxkpodon nermumunsiii (863-865 MI'1r), Hengda

MuxkpodoH ¢ oronoBseMm (863-865 MI'n)

- TPYIIIOBBIE CUCTEMBI YCUJICHHS 3ByKa

-ITopraTuBHas ycTaHOBKa OECIPOBOAHOM Mepenadyn HHPOPMALIUH .

o JUTsL 00YYarOIIUXCS C HAPYLIIEHUSIMU ONOPHO-/IBUTaTeNIbHOTO anrmapara:

- IEPEABUKHBIMH, PETYJIUPYEMBIMHU dproHoMuueckumu naprtamu CHU-1;

- KOMITBIOTEPHOUW TEXHUKOW CO CIIeUaTbHBIM TPOrPAMMHBIM 00€CIICYCHHEM.
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®OH/] OUEHOYHbLIX CPEICTB

10 TUCLUAIUINHE

NHpopManMOHHO-U3MEPUTEIbHAA TEXHUKA
Hanpasnenue noaroroBku 13.03.02 DnekTposHEpreTHKA U AJIEKTPOTEXHUKA
[Ipoduns DnexTpooOopyI0BaHKE U SIEKTPOXO3IUCTBO MPEANPUSITHI, OpraHUu3aIui u
YUPEKIACHUN

KBanudukanus (creneHp) BbIMyCKHUKA: OakagaBp

dopma oOydeHwHsI: OUHasi, 3a09HaS

Bpsnckas obnacTh
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1. [TACIIOPT ®OHIA OLIEHOYHbIX CPEJICTB
Hanpasnenue noarorosku 13.03.02 DnekTposHepreTuka U 31EKTPOTEXHUKA
[Tpodune DnekTpooOOpyIOBaHHE W DIICKTPOXO3SHUCTBO MPEANPHUATHN, OpTaHH3alUNA U

YUpEKIACHUN

Jucuumumza: HQopManmoHHO-U3MepuTelIbHAs TEXHUKA
®opMa IPOMEKYTOUHOM aTTECTALUU: 3a4eT

2. MIEPEYEHDb ®OPMUPYEMbBIX KOMIIETEHIIUA U DTAIIBI KX

POPMUPOBAHUA

2.1. Komnerennuu, 3akpemyiénnsie 3a nucuumannoii OIIOII BO.

Nzyuenne nucuumiansasl «MHPoOpMaMOHHO-U3MEpPUTEIbHAS TEXHUKA»HAINIPABICHO Ha

(GbOopMUPOBAHNH CIETYIOMIMX KOMIETEHIINMN:

Komnerenuus
(Ko ¥ HAMMEHOBaHWUE)

NuauKaTophl 10CTHKEHUS
KOMIIeTeH N i
(K0J1 ¥ HANMEHOBAHNE)

Pe3ysabTaThl 00yuenus

O6menpodeccHOHATBHBIE KOMIIETECHITHH

OIIK 6. Crioco6eH TpoBOIUTH
WU3MEPECHHUS JICKTPUICCKUX H
HERJIEKTPUYECKUX BEITUYHH
NPUMEHHUTENILHO K 00beKTaM
npodeccHoHaTLHOM
JIESATEIIbHOCTH

OIIK-6.1. Beroupaer
CPEICTBa U3MEPECHYS,
MPOBOJUT U3MEPEHHUS
AIIEKTPUUYCCKHUX H
HEDJICKTPUYCCKUX BEITUYHH,
00pabaThIBacT Pe3yIbTATHI
M3MEPCHHIA U OLICHUBACT UX
MOTPEITHOCTh

3HaTh:31 OCHOBHBIEC CpeACTBA
U3MEpPEHHS

YnMeTs: Y1 npoBOIUT U3MEPEHUS
JNEKTPUIECKIX U HEITEKTPUIECKIX
BEITMIHMH, 00pabaThIBaCT PE3yIbTAThI
WU3MEPCHUI U OIEHUBACT MX
MOTPEITHOCTh

Bnagers:H1 ciocoGHOCTBIO
BBIOMPAET CPEACTBA H3MEPEHUS,
NPOBOJUT U3MEPEHHS
JMEKTPUIECKUX U HEINEKTPUIECKIX
BEJIMYUH

OIIK-6.2. O6pabaTbiBaeT
pe3yJbTaThl U3MEPEHUN U
OIIEHWBAET MX TIOTPEIIHOCTD

3HaTh: 32 OCHOBHEIE BUIBI
MOTPEIIHOCTEN

Ywmetb: Y2 O6pabaTeiBacT
Pe3yJIbTaThl U3MEPCHHMA
Brnagets: H2 crmocoOHOCTBIO
OIICHUBAET IOTPEITHOCTH
pEe3yJbTaTOB U3MEPEHMUIA.

IIKC 6. Crioco6en
OpraHMU30BaTh MOHTAX,
HaJIaKy SHEPreTHYECKOTO U
INEKTPOTEXHUYECCKOTO
00opyIoBaHUS, MAIIIVH U
YCTaHOBOK,
MPOU3BOJICTBEHHBIN KOHTPOIIb
napameTpoB
TEXHOJIOTHYECKUX TPOIECCOB,
Ka4ecTBa MPOIYKIUH U
BBIMOJTHEHHBIX pabOT Mpu
MOHTaKE M HAJIAJIKE

IIKC 6,2 Brageer meTogaMu
MIPOBEICHIMS DJICKTPUICCKUX
U3MEPEHUM, OIIEHKN
TEXHUYECKOT'O COCTOSHUS
HCIIONTB3yEeMOT0 000PyIOBaHUS
1 IpruOOpoB

3HaTh: 33 METO/Iabl MPOBEACHUS
3JIEKTPUUECKUX U3MEPEHUN
YMeTb: Y3. NpOBOIUT OIICHKY
TEXHUYECKOTO COCTOSHUS
UCTIOJIB3yEeMOT0 00OPYI0BaHUS U
puodOpPOB

Bnagers: H3. metomamu
MIPOBEJICHHS AIEKTPUICCKIX
M3MEPEeHHH, OLIEHKHA TEXHUIECKOTO
COCTOSIHHISI HCITOJTE3YEMOT0
00opya0oBaHHS U IPHOOPOB




2.2. Ilpouecc popmMupoBaHuss KOMIIETSHITNH 10 qucturinHe «MHPOpMaIIMOHHO-U3MEpUTETbHAS

TCXHUKA»
OIIK-6.1 | OTIK-6.2 | TIKC 6,2 |
Ne paznena HaumeHnoBanue pasnena 31 [V1|H132[Y2| H2 | 33 | V3 |H3
1 Paznen 1. O0Omue moHATHSA clalelelel 25+

2 Pasnen 2. XapakTepuUCTUKHM aHAJIOTOBBIX U
U(PPOBBIX DIEKTPOU3MEPUTEIBHBIX yeTpoticTe. | + [+ |+ |+|+| + | + | + | +

3 Pasnen 3.M3MepeHne 21eKTpUUECKUX U

HEOJICKTPUICCKUX BEITHUHMH. St e ol ol e o e e ol e o e

Cokparienue:
3 - 3HaHue; Y - ymeHue; H - HaBbIKH.

2.3. CTpykKTypa KOMIETeHIHii 10 TUCHUNINHE (HAUMEHOBAHUE JUCIUNIMHBI)

OIIK 6. Crtoco0OeH TpOBOIUTE U3MEPEHUS IICKTPHUECKUX M HEIJIEKTPUICCKUX BEIIMINH
MPUMEHUTENIEHO K 00beKTaM NPOoECCHOHAITLHOM e TeIILHOCTH

OIIK-6.1. BeiOupaeT cpeactBa U3MepeHHs1, MPOBOAUT U3MEPEHUS DIEKTPHUECKHUX U
HEBJICKTPHUUECKUX BEJIMYMH, 00padaThIBacT pe3yIbTaThl H3MEPEHHUH M OLICHUBAET MX MOTPEIIHOCTD

3nath (31) YwMmets (V1) Bmanmers (H1)
VY1: npoBoaut
HU3MEPEHUs BI:
AIIEKTPUYECKH CIOCOOHOCTBIO
Jlexmun X" BEIOMpaeT
31: OcHoBHBIE | (camMocTOsTE | HEdNIEKTpUUEC JTaGopaTopHs! cpencTBa JlaGopaTopHbI
cpencTBa JTBHAs KHX BEMMHHH, | < M3MEpPEHHS, € paboTbl
MU3MEpPEHHS pabora) oOpabaTtsiBaeT P 123 | mpoBoauT paszenos
pasmenoB pe3yIbTaThI PasiCIIOB 1,2, U3MEpPCHUS 1,2,3
1,2,3. WU3MEpEHU 1 JIEKTPUYECKUX H
OLIEHUBAET UX HEBJICKTPUUECKUX
MOTPETTHOCTH BEJIMYUH

OIIK-6.2. O6pabaTbIBaeT pe3

JIBTAaThI I/I3MepeHI/Iﬁ 1 OLICHUBACT UX MOI'PCIIHOCTDH

3Hatsb (32) Yumets (Y2) Bnagers (H2)
Jlexmn B2:
v2:
31: OcuoBHBIE | (camocTosiTe CITOCOOHOCTBIO
Ob6pabateiBaer | JlaGopaTtopHsb JlaGopartopHbie
BUIBI TBHAs OIICHHBAET
N pe3ynbTaThl € paboTsI paboTHI
norpemHocTedt | pabora) o MOTPEITHOCTh
M3MEPCHHM pasmenos 1,2,3 pasmenos 1,2,3
pasznenoB pe3yabTaToOB
1,2,3. U3MEPCHHMN.

IIKC 6. CriocoGeH opranm3oBaTh MOHTaX, HAJIAIKY YHEPTETHICCKOTO U DICKTPOTEXHIHIESCKOTO
000pyIOBaHUS, MaIIMH U YCTAHOBOK, IPOU3BOICTBEHHBIN KOHTPOJIb TAPAMETPOB TEXHOJIOTHUECKUX
MPOIIECCOB, KAUYECTBA MPOJIYKIIMU M BBITTOJHEHHBIX pabOT NPU MOHTaXKE U HAJIAJIKE

3HaTh (33) YwMmets (V3) Bnanmers (H3)
3uate: 33 Jlextum VY3. npoBomut H3. meTromamu
1 POBOA JlaGopatopHbl A JlaGoparopHbie
METO/IabI (camocTosiTe | OLICHKY MIPOBEICHHUS
€ paboThI paboTHI
MIPOBEICHHUS JTBHAs TEXHHYECKOTO AMEKTPUIECKIX
pasznenos 1,2,3 N pasznenos 1,2,3
JJIEKTPUIECKUX | pabora) COCTOSTHUS U3MEpPCHUH,




M3MEpPEHUN

pasnenon
1,2,3.

HCTIOJIB3YEMOT
0
o0opymoBaHUs
1 IpruOOpoB

OIICHKHU
TEXHUYECKOTO
COCTOSTHUS
UCIIOJIB3YEMOTO
obopymoBaHUs
1 IprOOpOB




3.MMOKA3ATEJHA, KPUTEPUU OLIEHKA KOMIIETEHIIMIA U TUTIOBBIE
KOHTPOJIBHBIE 3A/IAHUSA

3.1. Oyenounvie cpedcmea 011 NPOBEOCHU NPOMENHCYMOYUHOU ammecmayuu
OUCUUNIUHDL

Kapra oueHO4YHBIX CpeACTB MPOMEKYTOYHOM aTTecTAlMU JUCHUIJIMHBI, IPOBOAUMOI B
dopme 3acera

Pa3nen nucuuminHel
/- 43R CT

Konrponupyemsbie
IUIAKTUYECKUE €TNHHIIBI
(TeMBI, BOIIPOCHI)

KounTponupyemble
KOMIETEHLIUU

OnenouyHoe cpenctBo (Ne
BOIpOCa)

Pazgen 1. O0mume
[TOHSTHS

OO0mmme TOHATHS METPOJIOTHH.
TepMUHBI U OIpeAeNICHHUS.
[lorpemHocT! U3MepeHui.
Ornpenenenue notrenuunana BUD ¢
[TOMOILBIO CUCTEMBl MOHUTOPUHTA .
Onpenenenne BEIPaOOTKN SHEPTHU
DOC ¢ TOMOIIBI0 CUETYHKA
anekTpuueckoi 3eprun MAsK
101 APT/

[IpaBuia OKpyTICHUS TIPU
HU3MEpPEHUSIX

OCHOBHBIE 3TaITBl U3MEPUTEIBHBIX
TEXHOJIOTUH

OO6m1as MeTposoruaeckast
CTPYKTYpHAs cXeMa

OIIK-6.1
OIIK-6.2
IKC-6.2

1,2,5,7,8,11,12,13

Pazmen 2.
XapakTepuCcTUKH
AHAJIOTOBBIX U

U (POBBIX
DIEKTPOU3MEPUTEITHHBIX]
YCTPOICTB.

OO0mIass XxapakTepuCTHKA
AHAJIOTOBBIX
PIIEKTPOU3MEPUTENBHBIX
yCTpOMCTB.

O0mas xapakTepUcTHKa
U(PPOBBIX
PIICKTPOU3MEPUTEIBEHBIX
YCTpOMCTB.

OmnpezencHue TEIIOBIX MTOTEPh C
MTOMOIIBI0 MyJbTHMETpa Appa-109

OmnpezencHue TEIIOBIX MOTEPh C
MTOMOIIBIO TeTuToBU30pa Testo 875

[Tpubops! 31eKTpOANHAMUYECKOM
CHCTEMBI

[Tpubops! GpepporrHaAMHIECKOH
CHCTEMBI

Amnanoro-nugpoBsie
peoOpa3oBaTean

OIIK-6.1
OIIK-6.2
IIKC-6.2

3,4,6,9,10,14,15,16,17,18,19-
44

Paznen 3.U3mepenue
PIEKTPUYCCKUX U
HEOJICKTPUICCKUX
BCITHYVIH.

3MepeHue TOKOB W HaIpsHKEHUM.
l3MepeHue napaMeTpoB Lemnei
[IOCTOSIHHOTO M [IEPEMEHHOT0 TOKa.
3MepeHne MOLTHOCTH U SHEPTHUH.
OrmpenesneHne MOIIHOCTH BOJTHOBON
YCTaHOBKH C ITOMOIILIO
KoHTpoJutepa Arduino
HccnenoBanue
MapoJUHAMHUYECKOT0 KOHTYpa C
IIOMOTIIHI0O MHOTOKAHAJIbHOM

OIIK-6.1
OIIK-6.2
TIKC-6.2

45-61




CHCTEMBI M3MEpEHHS TeMIIePaTyphI
HccnenoBanme hopMBI CUTHAIIOB.

I3MepeHre YacTOThI U YIJia CIBHUTa
(as.

TepmosnekTpruiyeckue NaTIYuKu
TEeMIEpaTyphl

—

e

o

10.

1.
12.
13.
. DIIEKTpOHHO-Ty4eBOM ocmorpad. CTpyKTypHBIE CXEMBbI, COCTaB, 001aCTh

14

15.
16.
17.
18.

19.

20.

21.

22.
23.
24.
25.
26.

27.

IlepeyeHb BONPOCOB K 33a4eTy MO AMCUHUILIAHE

OCHOBHBIE TAPAMETPBI U XaPAKTEPUCTUKHU YCUITUTENEH JIEKTPUUECKUX CUTHAJIOB.
Crarudeckuil pexxuM padoThl YCHIUTEIBHBIX KAaCKaI0B.

KoadduimenT ycunenus rno ToKy v HalpspKEHUIO, BXOIHOE U BBIXOJHOE COIIPOTHBIECHUS
KacKaJIOB. Y CUITUTENIbHBIC KaCKaIbl C TPAHC(POPMATOPHOU CBSI3BIO.

VYceunurenbHple KaCKalbl HA TPaH3UCTOpAx.

Ycunurenu moutHocTy. bectpancdopMaTopHbie MOIIHBIE BBIXOIHBIE KAaCKa/IbI.
MHorokackajaHble YCUITUTENH.

JuddepeHnuansHbie yCHIUTENbHBIE KacKaapl. OniepaninoHHble ycunutenu. Haznauenue,
yCIIOBHOE 0003HAaUYEHHE, YIIPOILIEHHAsl CXeMa, TapaMeTpbl U XapaKTEPUCTUKU
ONEPALlMOHHBIX YCUIUTEIEH.

[TpumeHeHre onepalMOHHbBIX YCUITUTENEN: HHTErpaTophl, Au(PepeHnaTopsl,
KOMIIapaTOpbl HA OCHOBE ONEPALIMOHHBIX YCUIIUTEIICH.

DIIEKTPOHHBIE BOJIBTMETPBI IOCTOSIHHOTO TOKA.

CTpyKTypHBIE CXEMBI, OCHOBHBIE ()YHKIIHOHATHHBIE y3JIbl, UICTOUHUKH ITOTPEITHOCTEH.
BoapT™MeTpBI IEpEMEHHOTO TOKA.

[IpeoOpazoBareny aMILTUTYTHOTO, CPETHETO U ACUCTBYIONIETO 3HAYCHUI TEPEMEHHOTO
HaIpsKEHUSI.

YHUBepcaabHbIE BOJIBTMETPBL.

DNEKTPOHHBIE aHAJOTOBbIE OMMETPBI, (Pa30METPhI U YACTOTOMEPHI.

OYHKIMOHATBHBIE CXEMBI, 00JIaCTh MPUMEHEHUSI.

PUMEHEHHUS.
OO6mue cBeaeHus: 00 UMITYJILCHBIX MTPOIIECCaX.

Kitoun Ha OMONONAPHBIX U MOJIEBBIX TPAH3UCTOPAX.

Jlornueckue 37€MEHTHI.

Jlorndeckue 351€MEHThI C OTKPBITHIM KOJUIEKTOpOM. Jlornueckue snementsl Ha MOIT-
TpaH3ucropax, cxemsl I-HE, NJIN-HE, nepenarounas XxapakTepUCTHKaA.

ba3oBas cxema TpaH3UCTOPHO-TPAH3UCTOPHOU JIOTHKH, MIEpeAaTOYHAas U UCXOTHAs
XapaKTEPUCTHKH.

Tpurrepsl. Cxema cumMmMmeTpuuHOTO TpHrrepa. Kiraccudukanus Tpurrepos, ycIOBHBIE
0003HaueHHsI, TaOIMIIBI UICTUHHOCTHU. J[BOMYHBIC U IBOUYHO-/IECATUYHBIC CUCTUUKH,
pEerucTphl CABUTA.

Crpykrypa u kinaccupukanus 1udpoBbx mpudopoB. OCHOBHBIE XapaKTEPUCTUKU
(P pOBBIX MPUOOPOB.

OcHOBHBIE Y37TbI HTU(PPOBBIX U3MEPUTEIBHBIX YCTPOHCTB.

["a3opa3psaHble 3HaKOBbIE HHIUKATOPHI.

KuakokpucTalIn4eckue CerMeHTHbIE MHANKATOPBI CBETOANOBI. JlemudpaTopsl.
[{udposbie mpubOOPHI OCIIETOBATEIHLHOTO CUETA.

Hudpossie n3MepUTEIBbHBIE TPUOOPHI C TPE0OPa30BaHNEM B KOJ BDEMEHHBIX
HMHTEPBAJIOB.

[TpuGops! Asst U3MEpEHHst YacTOThI, epruoa, (Gassl.




28

29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

40.

41

42.

43.
44,

45

46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

. Lludpossie n3mepuTenpHbIe TPUOOPHI ¢ TPeoOpa30BaHUEM B KO HAIIPSHKEHHS
MOCTOSIHHOT'O TOKA.

Bpemst — uMIyibCHbIE BOJIbTMETPHI.

HNHTerpupyromue BOIbTMETPBI.

Kono-umnynbcHbie BOJIBTMETPHI.

[{udpo-ananorossie mpeoOpazoBaTey.

Llena neneHus1, 9yBCTBUTEIBLHOCTD, OBICTPOJCHCTBHE, TOUHOCTD, TOMEXOYCTOMYUBOCTD,
paspemaromias crnocoOHOCTb, ITU(POBBIX TPHOOPOB.

[Ipumenenue nmpeodpazoBaTelieil MOCTOSHHOTO HANPSHKEHUSI.

CtpyKTypHas cxema 3JeKTpOMEXaHHueCKoro npudopa.

OcHOBBI TeOpUHU U3MepUTenbHOro Mexanusma (UM).

YyBCTBUTENBHOCTh, MOMEHTBI, IEUCTBYIOIINE HA MMOJBUKHYIO YaCTh
AIIEKTPOMEXAHUYECKOTO MPeoOpa3oBaTersi.

MarsuTo3aeKTpuYeCcKre U3MEPUTENbHBIE MEXAHU3MbI, TPUHLUIT JEHCTBHUA,
JIOCTOMHCTBA, HEJIOCTATKH, 00JIACTH IPUMEHEHUSI.

OnekTpoMarHuTHeie UM, nmpuHIUI AeHCTBUS, TOCTOUHCTBA, HETOCTAaTKU, 00J1acTH
MPUMEHEHUS.

DneKTpoAuHAMUYECKHE TPUOOPHI, MPUHIIUI EHCTBUS, TOCTOMHCTBA, HEJOCTATKH,
00J1aCTH IPUMEHEHHUSL.

. ®eppomarautHbie UM, npuHImn 1elcTBus, TOCTOMHCTBA, HEAOCTATKH, 00IaCTH
MPUMEHEHUS.

Onektpocratudeckue UM, mpuHIUN ACHCTBUSA, JOCTOMHCTBA, HEJOCTATKH, 00JIaCTH
MPUMEHEHUS.

NunyknmonHbie mpuOopsl. [IpuHIMN 1eicTBUS.

CueTyukH 3MEeKTPUUYECKON SHEPTUHU B LIETISIX IEPEMEHHOTO TOKA.

. Bempsmurensupie UM, npuHIIUN ASHCTBUS, JOCTOMHCTBA, HEJOCTATKH, 00JIaCTH
MPUMEHEHUS.

OO6111ast TEOpUS MOCTOBBIX CXEM.

VYcnoBusi paBHOBECHS MOCTOBBIX CXEM.

MoOCTBI TOCTOSTHHOTO TOKA J1JIs1 U3MEPEHMS COTIPOTUBIICHUSI.

MocThI IEpEMEHHOT0 TOKA JIsl K3BMEPEHUS €eMKOCTH M TAHT€HCa yria MoTeph
KOHJICHCATOPOB, JIJIs1 U3MEPEHUSI UHIYKTUBHOCTU U IOOPOTHOCTH KaTYIIIEK.
KomneHncaTopsl mOCTOSSHHOTO U IEPEMEHHOTO TOKA.

W3mepuTtenbHble TpaHCHOPMATOPBI HAIPSKEHUS U TOKA.

[yaTHI 1 10OABOYHBIE COMPOTUBIICHUS.

W3mepuTenbHble aHAJIOTOBbIE TPe0Opa30BaTENN, BUbI, TPUHLIUIT ACHCTBHS.
OO0u1me cBeieHus: 00 U3MEPEHHSIX HEIIEKTPUUECKUX BEITHUUH.

[TyTi 1 METOIBI U3MEPEHUS HEITEKTPUUECKUX BETUYMH.

[Tapamerpudeckue u3mMepuTeIbHbIC TPEOOPA30OBATEIH.

['enepaTtopHble U3MEPUTENBHBIE TPEOOPA30BATEIH.

[Tpubops!l ¥ NaTYUKU AJIST U3MEPEHHSI TEMITEPATYPhI, TaBICHUS.

[TpuGops! 17151 U3MEPEHUS FTEOMETPUUECKUX U MEXaHMYECKHUX BEJIMYMH, pacxoa
KUJIKOCTH.

Ha3nadyeHune KOMIUIEKCHBIX U3MEPUTENIEH ITapaMeTPOB 3JIEKTPUUECKUX CETEH.

[TpuGops! A U3MEpEeHHs TapaMEeTPOB KauecTBa AIEKTPOIHEPTHH.

[IpomexxyTounast —arrectanms CTyAeHTOB Mo auciuimHe «HHpopMannonHo-

U3MEpUTENIbHAST TEXHHKa» IMPOBOJUTCSI B COOTBETCTBUM C YCTaBOM YHUBEPCHUTETA,
[TonoxxeHueM o Qopme, MEPUOJUYHOCTH M TOPSIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M



IPOMEXYTOUHOU aTrecTanuu oOyuatommuxcs. [Ipomexyrounas arrectanus MO JUCLUIUIMHE
MPOBOAMUTCS B COOTBETCTBUU C Y4eOHBIM IIaHOM B (opme 3auera. CTyIEHT AOIMYyCKaeTcs K
9K3aMCHY IO AOUCHUIIJIMHC B CJIYy4YaC BBIIIOJHCHHUA HM y‘-IeGHOI‘O IJIaHa I10 JUCHUIIJIIMHEC:
BBITIOJIHEHHSI BCEX 3aJlaHUM W MEPONPHUATHHA, MPEIYCMOTPEHHBIX paboueil mporpamMmoin

JUCHUITIIUHBI.

3HaHI/I$I, YMCHH:, HABBIKM CTYACHTA HA 3a4YCTC OLUCHHBAIOTCA OLUCHKaAMU: «3AUMEHO», «

«(He 3a4MmeHOo ).

OI_IGHI/IBaHI/Ie CTYJACHTA HA 5K3aMCHC

PesynbTar Kpurepun

«3aureHoy, |OOyuaromuiicss moka3an MPOYHbIC 3HAHUS OCHOBHBIX MOJIOKCHUN yueOHOH
BBICOKHWA  |[IUCLUIUIMHBI, yMEHUE CAMOCTOATENIBHO PEIIaTh KOHKPETHBIE TPAKTUYECKHE
YPOBEHb 3a/1a4¥ MMOBBIIIEHHOUW CJIOXKHOCTH, CBOOOIHO MCIIOIH30BATh CIIPABOYHYIO

TUTEpaTypy, AesiaTh 000CHOBAHHBIE BHIBOJIBI U3 PE3YJIbTATOB PACUETOB WU
HKCIEPUMEHTOB

OOyuaromuiicsi moKa3ajl MPOYHBbIC 3HAHWUS OCHOBHBIX ITOJOKEHUN Y4eOHOH
JUCHUIIIIMHBI, YMCHHC CaMOCTOATCIBHO PCHIATh KOHKPETHBLIC ITPAKTHYCCKUC
3alauM, [PEeIyCMOTpPEHHbIe pabouell MpPOrpaMMoil, OpPHUEHTUPOBATHCA B
PEKOMEHJIOBAHHOM CIPABOYHOM JIMTEPATYpPE, YMEET IMPABWIBHO OLICHUTH
[0JIy4eHHBIE PE3YJIbTAaThl PACUETOB MJIM YKCIEPUMEHTA

OOyuaroImuiics moKa3aj 3HaHHE OCHOBHBIX IMOJIOKEHUH YUeOHON AUCITUILUIHHBL,
YMEHHUE MOJIYYUTh C IOMOIIBIO MPENoAaBaTesl IPABUIBHOE PEILICHUE
KOHKPETHOW MPAKTUYECKOH 3a7aui U3 Yrclia MPeyCMOTPEHHBIX padoueit
[MPOrpamMMoOi, 3HAKOMCTBO C PEKOMEHIOBAHHOM CITPABOYHOM JIUTEPATypO

«HE 3aYTCHOY,
YPOBEHB HE
copmMHupoOBaH

[Tpu oTBeTe 00yUaromIerocsi BHISIBHIUCH CYIIECTBEHHBIE MPOOEIBI B 3HAHHSX
OCHOBHBIX TOJIOKCHHMI y4eOHOW IUCIMIUIMHBI, HEYMEHHE C ITOMOIIBIO
[IPEIOJaBaTENs] NOJYYUTh NPABUIBHOE PEUIEHHE KOHKPETHOW MNpPaKTUYECKOH
3a7laud M3 4YHClIa TPEIyCMOTPEHHBIX paboueld mporpamMmoi  y4eOHOH

TACIUTIIINHEI

3.2. Ouenounsle cpeocmea 013 nPoGedeHUss MEKyuLe20 KOHMPOJis 3HAHUI N0 OUCUUNTIUHE
KapTa ounieHOYHBIX CpPeIcTB TEKYIIEr0 KOHTPOJISI 3HAHMIA MO TUCIUTIMHE

Jlpyrue olieHOYHbIe

Ne Pasiiel MMCIHILTHHEEL KonTtponmupyemsle quaakTnieckueKonTponupyemsie cpezncTBa**
1/11 €IMHUIIBI (TEMBI, BOTIPOCHI) KOMIICTCHITUN Kon-Bo
Bun
Pazgen 1. O0mue nousaTys (O0IHe MOHITHS METPOJIOTHH. Ompoc 1
TepMUHBI U OIpeACIICHHUS.
ITorpemHocTH M3MEpPEHU.
Ornpenenenue notennuana BUD ¢
[MOMOIIBIO CHCTEMbI MOHHTOPHHTA . OIK-6.1
Omnpenenenne BEIpaOOTKH SHEPTHU OIIK-6.2
1 ®3C ¢ TOMOIIBIO CYETINKA 1IKC-6.2

anekTpudeckon sHeprun MAsK 101
APT

[IpaBuia OKpyTIACHUS IPU H3MEPEHIIX
OCHOBHBIE 3TaITbI U3MEPUTEIHLHBIX
TEXHOJIOTUI

OO01as MeTpoJIOTHIECKast CTPYKTYpHAs
cxeMma




Paznen 2. OO0mIass XapaKTepUCTHKA aHaJOTOBBIX Ompoc
XapakTepuCcTUKH PIIEKTPOU3MEPUTENLHBIX YCTPOUCTB.

[u—

AHAIOTOBBIX U ITUQPPOBEIX (O0IIas XapakKTepUCTHKa MH(YPOBBIX
DIIEKTPOU3MEPUTENIBHBIX — PIEKTPOU3MEPHUTENBHBIX YCTPOHCTB.

YCTPOHCTB. OrmperneieHne TEIIOBEIX TTOTEPh € 8352;
. IOMOIIIBIO MynIbTHMeTpa Appa-109 TIKC-6.2

OmnpeneneHne TEIIOBEIX TOTEPh C
MOMOIIBIO TeruioBu3opa Testo 875 .
[Tpubopsl NIEKTPOIMHAMUIECKON

CUCTEMBI
[Tpubops! GpepporrHaAMHIECKOH
CHUCTEMBI
AHasnoro-uugpoBble Ipeodpa3oBaTenn
Paznen 3.M3mepenue 3MepeHne TOKOB U HANpPsHKEHHUH. Ormpoc 1
PIEKTPUYECKUX U M3Mmepenue napameTposB 1enei
HEDIIEKTPUIECKUX MOCTOSIHHOTO U MIEPEMEHHOT0 TOKa.
BETUYMH. 3MepeHne MOIHOCTY U DHEPTUU.

OrmpenesneHne MOIIHOCTH BOJTHOBON
YCTaHOBKH C IOMOIIIBI0 KOHTpOJIIepa

. OIIK-6.1
Arduino OIK-6.2
3 HccrenoBanue mapoInHAMHYECKOTO IKC-6.2

KOHTYpa C IIOMOIIIbI0O MHOTOKaHAIbHON
CHUCTEMBI U3MEPEHHsI TEMIIEPATypPhI
HccnenoBanne hopMBI CHTHAIIOB.

3MepeHne 9acTOTHI U yTJia CABUTA

(bas.

TepMoanexTpuueckue JaTUuKu
TEMIIEPaTypEbI

** - ycTHRIA ompoc (MHIMBHUIYaJTbHBIN, (QpPOHTAIBHBINA, cOOEceTOBaHUE, IUCIIYT);

KOHTPOJIbHBIC IINCbMCHHBIC paGOTBI (I[I/IKTaHT); YCTHOC TCCTUPOBAHUC, IINCBbMECHHOC
TECTHUPOBAHUE;KOMITBIOTEPHOE TECTUPOBAHHE;BBITIOTHEHUE PACYCTHO-TPAUICCKOTO 3aaHuUs;
npakTUdeckas paboTa; onuMIuana; HabIroAeHne (Ha MPOU3BOACTBEHHON MPAKTHKE, OLEHKA Ha
paboueM MmecTe); 3ammTa padboT (CHTyallMOHHBIE 3amaHus, pedepar, craThs, mnpoekt, BKP,
noa00p 3a7ay, OTYET, 3allUTa MUCbMEHHOM PabOThI, TOKJIAL MO Pe3ylbTaTaM CaMOCTOSATEIbHOM
paboThI ¥ 1Ip.); 3amIMTa NOPTQOIHO; yIacTUe B JICTOBBIX, CHTYAIIHOHHBIX, UMHUTAIIMOHHBIX HUTPAX
U ap.



OIIK-6

Bapmuanrt 1.
Ne Bomnpoc BapuaHTs! 0TBETOB
n/m
CpencTBo u3MepeHuii, BEIpadaThIBaoIIee a) Mepa
CUTHAJ U3MEPUTEITHLHON HH(OpMAITUH,
KOTOPBI MOYKHO BOCIIPHHHMATB: 6) oranon
B) U3MEPHUTEILHBIN TPUOOP
1
T') I3MEpHTENbHAsT HH(POPMAIHS
) eIMHNLIA N3MEPEHUI
JI1st IpakTHYIeCKUX U3MepeHUi a) pabouue cpefcTBa U3MEPEHUS
TIPUMEHSIOTCS:
0) 00pa3LoBBIC CPEICTBA U3MEPCHUS
B) KOHTPOJILHBIE CPECTBA H3MEPEHHS
2
T) STAJIOH
) TPOBEPOYHBIE CPEICTBA H3MEPEHHS
3HavycHUe PU3MUCCKON BEINYHHBL, a) MHUMOE
HACAITHHO OTPaKaroee JaHHYIO BETHIHHY:
0) Hacrosee
B) UCTHHHOE
3
T) IpaBUJIBHOE
) CIIPaBENTUBOC
[ n3MepeHnst KOCBEHHBIM METOZIOM a) aMIepMeTp
MAICHUS HATIPSDKCHHUSI HA 3JICMEHTE
SIIEKTPHIECKOU LETH IIOTPeOYIOTCS 6) BoET™METP
IpUOOPHI:
B) BaTTMETP U aMIIEpMETP
4
T') BOJBTMETP ¥ OMMETP
Il) CYCTIHK
5 Jis n3mepeHust IpsIMbIM METOJIOM TOKa B a) BaTTMETP




TEMMA UCITOJB3YIOT!:

0) BOJIBTMETP U aMIIEPMETP

B) BOJIBTMETP

T') aMIiepMeTp

) 9acCTOTOMEP

Enununeit usmepeHus akTUBHON MOIITHOCTH
SIBJISIETCSI:

a) Bosbt

0) Barr

B) Ammep

r) I'enpu

1) CuMMeHc

OcHoBHast HAMOOJIBITIAS TOTYCTUMAS
MOTPEUTHOCTh PUOOpa:

a) OTHOCHTEJIbHAS

0) mpuBeICHHAS

B) JOTIOJIHUTETbHAS

T) coyJaitHast

II) THCTPpyMEHTaJIbHAs

OTtHOCcUTEIbHAS NOrpCuIHOCTD I/ISMepCHI/Iﬁ
OIPCALCIIACTCA 110 q)OpMyHGZ

a) yA :Au3.w_A

R

B) ¥, =£X100%
A

F) Y4 =BX100%

my,=A—4

usm

ITorpemrHocTs, KOTOpas U3MEHSIETCS
CITy4aHBIM 00pa30M IIPU TOBTOPHOM
HU3MEPEHUU TOH e BeTHYUHBIL:

a) METOAUYCCKAsA

0) rpy0as

B) CITyJaiHast

T') cUCTeMaTHIecKast

II) THCTPyMEHTaJIbHAs




10

YToObl YMEHBIIUTH CUCTEMATHIECKYIO
MOTPEIIHOCTb:

a) BEJIMUUHY U3MEPSIOT MHOTOKPATHO U HAXOJAT €€
cpenHeapudpMeTHIecKoe 3HaUCHNE

6) Ipu pacdyeTax 3Ty BSJIUMYNHY HC YUUTBIBAIOT

B) K N3MEPEHHOMY 3HAUCHHUIO TIPHOABIISAIOT OIPABKY

T') YMEHBIIAIOT U3MEPEHHYIO BeMuuHy B 10 pa3

1) YMHOXKaIOT M3MEPEHHYIO BEIMIUHY Ha CYMMY
MOTPEIIHOCTEH

Bapuant 2

n/n

Bompoc

BapI/IaHTI)I OTBCTOB

Wudopmanus 0 3HAUCHUIX, H3IMEPIEMBIX
BEJIMYHMH — 3TO

a) Mepa

0) U3MEPUTEILHBIN TPUOOP

B) U3MepHUTEIbHAs HHPOPMAITUS

T') 3TaJIOH

,H) C€ANHNIa U3MCPCHUSA

JJ1s IpoBEepKH TOYHOCTH APYTHX CPENCTB
M3MEPEHHUS TIPUMEHSIOTCS:

a) pabouue cpefcTBa H3MEPEHUS

0) 0Opa3oBBIEC CPEICTBA U3MEPEHHS

B) DTAJIOH

T') KOHTPOJIBHBIE CPEJCTBA H3MEPEHHS

) IPOBEPOYHBIE CPEJCTBA H3MEPEHHS

3HaueHue BEIMIUHBI, HAIEHHOE MPH €€
HU3MEPEHUU — ITO

a) pe3yibTaT U3MEPEHUS

0) MpaBWIIbLHOE 3HAYCHUE

B) ICHCTBUTENBHOE 3HAUCHUE

1") MHHUMO€ 3HAUYCHUC

,H) HCTUHHOC 3HAYCHUC




J1st u3MepeHusi KOCBEHHBIM METOI0M a) BaTTMETpP
aKTUBHOHW MOIITHOCTH, TIOTPeOIsIeMOi

DJIEMEHTOM DJIEKTPUYECKOM LIETIH, 0) cuerdnk
TOTPEOYIOTCSI PUOOPHI:

B) BaTTMETP M OMMET

T') BOJBTMETP M aMIIEPMETP

1) pa3oMeTp U aMIIepMeTp

Jis m3MepeHust IPSIMBIM METOJOM a) BaTTMETP
HaTPSDKCHUS UCTIONB3YIOT:

0) BOJIBTMETP U aMIIEPMETP

B) BOJIBTMETP

T') aMIiepMeTp

) 9aCTOTOMEP

Enununeit usmepeHus peakTUBHOM a)B
MOIIHOCTH LIETIA EPEMEHHOT0 TOKa
SIBJISIETCSL: 6) Br
B) OM
r) A
n) BAp
Kaxas u3 norpemHocte 3aBUCHT OT a) cucTeMaruieckas

crioco6a pacuera?

0) MHCTpYMCEHTAJIbHAS

B) aOCOIOTHAS

T) rpyoast

) IOTPENTHOCTh prbopa

[TorpenrHoCcTh, BEI3BaHHAS OTKIOHCHHEM a) OCHOBHast
YCIIOBUH pabOTHI MPpUOOpa OT €To

HOPMaJIbHBIX YCJIOBHIA: 0) npuBescHHAs

B) JOIIOJTHUTCIIbHAA

T) coyJaitHast

1) THCTpYMEHTaIbHAsI

TTorpenHoCTh, KOTOPas OCTAETCS a) METOMYECKAs
MOCTOSHHOM MJIM 3aKOHOMEPHO M3MEHSETCSI
[IPY TIOBTOPHBIX M3MEPEHHUSIX BETHUHHBL: 0) rpybas

B) cilyuaiiHas




T') cUCTeMaTHIecKast

II) THCTPyMEHTaJIbHAas

YroOBl yMEHBIIUTH BIUSHUE TPyOOi
MOTPEITHOCTH U3MEPCHUIA:

a) BeJIMYUHY U3MEPSIOT MHOTOKPATHO U HAaXOJST €€
cpenHeapu(MeTHIecKoe 3HAUCHUE

6) IpH pacucTax 3Ty BCJINYUHY HC YUHUTLIBAIOT

10 B) K N3MEPEHHOMY 3HAUCHHUIO TIPHOABIISAIOT IOIPABKY
') YMHOKAIOT H3MEPEHHYIO BETMUNHY Ha CyMMY
MOTPEIIHOCTEH
) BEIPAXXalOT MOTPEIIHOCTE B MPOLICHTAX
Bapmnasnr 3.
Ne Bompoc BapuaHTs! 0TBETOB
/I
CpencTBo u3MepeHut ist a) ATaJIoH
BOCTIPOU3BEICHUS (PUIUIECKOM
BEITHYHMHBI — 3TO 0) mepa
B) U3MEPUTENBHBIN TPUOOP
1
T') I3MEpHTEbHAsT HH(POPMAIHS
) eIMHNLIA N3MEPEHUI
Jlnst mepenayu pa3mMepa eIHHULIBI a) pabouue cpefcTBa U3MEPEHUS
n3MepeHus (pU3nIecKOl BETMINHBI
PUMEHSIOTCS: 0) sranon
B) KOHTPOJILHBIE CPECTBA H3MEPEHHS
2
T') IPOBEPOYHBIE CPEACTBA U3MEPECHUS
1) 00pa3IoBhIC CPECTBA U3MEPEHUS
3HaueHue GU3NIECKON BETUIHUHBI, a) MHIMOE
HalIEHHOE SKCIIEPUMEHTAIIBHO,
OJIM3KOE K HCTHHHOMY: 0) Hacrosmee
3

B) IIEHCTBUTEILHOE

T) pe3yJbTaT N3MEpEeHUs




Il) IPaBUIILHOE

I[J'Iﬂ N3MEPCHUSA KOCBCHHBIM METOAOM a) aMIICPMETP
TOKa, MPOTCKAIOIICTO B 3J'I€KTpI/I‘-IeCKOI71

LIeTH, TOTPeOYIOTCs TPUOOPHI: 0) BONBETMETp U OMMETD

B) BaTTMETP U Pa3oMeTp

T') aMIIEpPMETP U 9acCTOTOMED

II) aMIIepMETP U OMMETP

I[J'Iﬂ HU3MEPCHUs MPSAMBIM METOAOM a) BaTTMECTP
MOIITHOCTH HUCIIOJb3YIOT:

0) BOJIETMETP U aMIlepMETp

B) BOJIbTMET]

T) aMIIepMeTp

) dazomeTp

ConpoTUBJICHHE HJIEMEHTA LETH a)B
TTOCTOSTHHOTO TOKA M3MEPSIOT B:
0) Bt
B) OM
r)A
o) BAp

AOCOITIOTHAS TIOTPEITHOCTh U3MEPEHUI a)y, = A4 —4
usm
ompezensercs o Gopmyse:

AA
0) 7, =7

57, :%XIOO%

A
F) Y4 :EXIOO%

) }/AZA—A

usm

ITorpenHocThb, KOTOPYIO UMEET MPUOOP | a) OCHOBHAS
MIPY HOPMAJIbHBIX YCIOBUSIX pabOTHI:

0) mpuBeICHHAS

B) JOIIOJTHUTCIIbHAA




T) coydaitHast

II) THCTPyMEHTaJIbHAs

HOFpeHIHOCTL, KOTOpas CymeCTBECHHO
IMPCBLIIACT OKUAACMYIO B JaHHBIX
YCIOBHUAX!

a) METOAUYCCKAsA

0) rpybas

9 B) CITyJaitHast
T') cUCTeMaTHIecKast
1) THCTpYMEHTaTbHAsI
UT0OBI YMEHBIIUTH BIHUSIHUE a) BETMYMHY U3MEPSAIOT MHOTOKPATHO M HAXOMAT e
CIIy4aiHOW MOTPEUIHOCTH U3MEPEHUN: cpenHeapuPpMeTHIECKOE 3HAUCHHE
0) pu pacueTax 3Ty BEIHYUHY HE YUUTHIBAIOT
10 B) K I3MCPECHHOMY 3HAUCHUIO MPHOABIISIOT MOMPABKY
') YMEHBIIAIOT H3MEPEHHYIO BEIMYUHY HA BEITUUUHY
MOTPEITHOCTH
) YMHOXKAIOT H3MEPEHHYIO BEIIMYUHY HA CYMMY BCEX
MOTPEIIHOCTEH
Bapuant 4
Ne Bomnpoc BapuanTts! oTBETOB
n/m
Ctpenodnble MpruOOPBI — 3TO MPUOOPHI | &) C HEMPEPHIBHBIM OTCYETOM
0) C TUCKPETHBIM OTCYCTOM
B) C rpa)M9ecKuM H300pakeHUEM
1
T') Balll BAPHAHT
1) TOKA3bIBAIOIINE U3MCHCHUE BEIMYUHBI BO BPEMCHU
KonTponsHsle TpHOOPE NMEIOT a) 0,05;0,1
2 | TouHOCTS:

6) 0,2:0,5




B) 1;1,5;2,5

r) 4

o) >4

B KakoM MOJIOKESHUH JODKHA
pacronararhcs IKana npuoopa B

JaHHOM cCJiy4ac: I

a) TOPU30HTAIBHO

0) BepTHUKAIBHO

B) TI0JT HAKJIOHOM

T') B ITOOOM TIOJIOKEHUHU

1) oz yriom 50°

Kaxkoe 13 yciioBHBIX 0003HAUCHHIA
COOTBETCTBYET NPUOOPY
INEKTPOJUHAMUYECKOH CHCTEMBI?

a) 6) B) r) 1)

[Tpnbop xaxoit cucTeMbl MOKHO
UCIIOJIb30BATh IJIS1 U3MEPEHHUS
KOJIMYECTBA TOTPEOIAEMO SHEPTUH?

a) 2JIEeKTPOJUHAMUUECKOM

0) MHIyKIIMOHHOM

B) MaI‘HI/ITOBJIeKTpI/I‘-IGCKOﬁ

T') 3JIEKTPOMAarHUTHOMN

1) BUOpAITMOHHOM

Jist yero B M3MEpUTEITHHOM
MEXaHU3Me IEKTPOU3MEPUTEIEHOTO
nmpubopa HeoOX0uMa 3epKaTbHAS
IIKaja

a) UIA yCTAaHOBKH CTPEJIKH B HYJICBOE ITOJI0KEHHUE

6) JUIA IIOBBINICHUA TOYHOCTHU H3M€peHHI7[

B) JUUIsI IPEKpAIIeHUsS KoJIeOaHMi OJBIKHON YacTH

T) JUIS yKa3aHUs U3MEPSIeMON BEITMYMHBI

I) JUTSL CO3MTAHMSI TPOTHBOACHCTBYIOMICTO MOMEHTA

ITpu paboTte mpubopa Kakoi CUCTEMBI

a) 2JIEKTPOMAarHUTHO I




HCIOJB3YECTCA IMTPUHIUIT
BSaHMOHCﬁCTBHH MargauTHOI'O ITOJIA
MMOCTOSAHHOI'O MarouTa U MpoOBOIHUKA C
TOKOM

0) MHAYKIIMOHHOM

B) MaI‘HI/ITOSJIeKTpI/I‘-IGCKOﬁ

T') 3JIEKTPOAMHAMHYECKOI

1) BUOPALMOHHOM

Kak HazpiBaeTcs yacThb a) cTpeiKa
HM3MEPUTEIEHOTO MEXaHH3Ma,
u300pakeHHas Ha PHCYHKe? 6) KoppekTop
8 B) YCIIOKOUTEIH
T) IIKaga
1) OCh
WzmepurensHble TpaHchopMaTopsl a) MOCTOSTHHOTO TOKa
MIpeAHa3HaYeHbI AJIsl PaCIINPEHHS
IIPE/IENOB U3MEpEHHS 0) nepeMeHHOro 0JHO(}a3HOro TOKa
3JIEKTPON3MEPUTENBHBIX IPHOOPOB B
9 B) Tpex(a3HOTO TIePEMEHHOTO TOKa
LeTsIX:
T') TOCTOSIHHOTO U TIEPEMEHHOT0 TOKa
1) B ICKPOOE30IaCHBIX LEMAX
Ha kakoii u3 cxem IIyHT U aMIepMeTp b
TTOIKITFOYCHBI TIPAaBIIHHO?
10
Bapmuanr 5
Ne Bompoc BapuanTsl 0TBETOB
/T
udpobie nprOOPHI — 3TO MPHOOPEI a) C HEMPEPBIBHBIM OTCUETOM
0) C TUCKPETHBIM OTCYCTOM
1 B) ¢ TpaduuecKrM H300pakeHNEM

T') Balll BapHaHT

,Z[) TTOKa3bIBAIOINNE N3MCHCHNUE BEJIMYMHBI BO BDEMCHU




TOYHOCTh TEXHUYECKUX IPUOOPOB
paBHa:

a) 0,05;0,1

6) 0,2:0,5

B) 1;1,5;2,5;4

r)4

1) >4

JanHOe ycloBHOE 0003HaUYCHHUE

e e o

Ha 1IKaJie an6opa O3Ha4acT

a) mpuOOp 3aIIMIIEH OT BHENTHUX MAarHUTHBIX TIOJIEH

0) mpuOOp 3aIUIICH OT ICKTPHUECKUX TTOJICH

B) 3allMTa OT JIIOOBIX BO3JEHCTBUH OKpPY’KaromeH cpeibl

I') IpHOOP MHIYKIMOHHOM CHCTEMBI

) IIKaxa Tpruodopa pacroyiaraeTcsi HAKIIOHHO

Kaxkoe 13 yciioBHBIX 0003HAYCHHIA
COOTBETCTBYET NPUOOPY
MarHUTO3JIEKTPUIECKON CUCTEMBI?

ITpubop Kakoi cHCTEMBI MOXKHO
HCIIONIb30BAaTh ISl U3MEPEHHS
HAIPSDKEHUST TOKA U MOIITHOCTH B
LIETSIX TOCTOSHHOTO U EPEMEHHOTO
TOoKa?

a) 2JIEKTPOMAarHUTHON

0) MHIyKIIMOHHOM

B) JIEKTPOIUHAMUYECKON

') MarHATORJIEKTPHYECKOM

) heppornHaMUIECKOM

Jis 9ero B M3MEpUTETHHOM
MexaHu3Me prudopa HeoOXoauMa
cTpenka?

a) UIA yCTAaHOBKH CTPEJIKH B HYJICBOE ITOJI0KEHHUE

0) IUTS TTOBBIMIECHUS TOYHOCTH U3MEPECHUN

B) JUTS TIPEKpaIeHUs KOJICOAHWI ITOABYKHOM 4acTH

T) JUI yKa3aHHs U3MEPSIeMON BEITMYMHBI

I) JUTSL CO3MTaHMSI TPOTHBOACHCTBYIOMICTO MOMEHTA

Ipu pabote mpudopa KaKoi CUCTEMBI
WCTIOJIB3YETCS MPUHIIUT BTSATHBAHHS
(heppOMAarHUTHOTO CepICYHHKA B

a) 2JIEKTPOMAarHUTHON

0) MHAYKIIMOHHOM




KaTyIIKy ¢ TOKOM?

B) MarHUTOYJICKTPUIECKON

T') 3JIEKTPOAMHAMHYECKOM

IT) BBIIPSIMUTEIILHOM

Kak Ha3bIBaeTcs JaHHAs 9acTh a) cTpenka
HM3MEPUTEIBHOTO MeXaHu3Ma rnpudopa?
0) KOppeKTOp
8 B) YCTIOKOHUTEIb
T) IIKaga
) JIFCK YCTIOKOUTEIIS
Ha kakoii u3 cxem u300pakeH
HM3MEPUTENBHBIN TpaHChOpMaTOp ToKa?
9
A
Kakas ¢popmyna mo3Bomsier
a) R=—"
OTIPE/ICTINTh COTPOTHBIICHUE 7—1
J00aBOYHOTO pe3ucTopa? ) R= U
1
10 6) R=R,,(7-1)
R xR
1 3
n R=
R,




Bapmuanr 6

Ne Bomnpoc BapuaHTs! 0TBETOB
/T
W3mepurenpHas BETUIHHA a) mpuOOpPOM CpaBHEHHS
CpPaBHUBAETCS C MEPOU Mpu
M3MEpEHUN: 0) MoKa3bIBAIOIIUM IIPHOOPOM
1 B) CAaMONMIIYIIM IpHOOPOM
r) ocrmuiorpagom
1) pOBBIM TPHOOPOM
TouHoCTh J1a00paTOPHBIX IPHOOPOB a) 0,05;0,1
MOJKET OBITh paBHA
6) 0,2;0,5
2 B) 1;1,5;2
r) 4
n) >4
JanHoe ycioBHOE 0003HaYeHUE a) mpuOOp 3aIMUINCH OT BHEITHUX MAarHUTHBIX MOJICH
0) mpuOOp 3aIIMIICH OT ICKTPUICCKUX MOJICH
3 Ha IIIKaje Ipudopa o3HavaeT B) HET 3aIIUTHI OT MATHUTHOTO TTOJIS
T)HET 3alUTHI OT MEKTPHIECKOTO MO
) 3aIlIMTa OT JIOOBIX BO3JICHCTBUI OKPYKAIOIIEH CpeIbl
Kakoe #3 3TUX yCIOBHBIX 0003HAUCHUIA
COOTBETCTBYET MPHOOPY i
3JIEKTPOMArHUTHOH CHCTEMBI? I’ EEH
i : /
——
4 ' :
b
ITpubop KaKoi CHCTEMBI TPUMEHSIOT a) SJIEKTPOTUHAMHYECKO N
JUTS U3MEPEHUS TOKa U HANPSDKECHUS B
LIEISIX TOCTOSHHOTO TOKa? 0) MHIYKIHOHHOH
5 B) DJIEKTPOMArHATHOM

') MarHATORJIEKTPHYECKOH

1) BUOpAITMOHHOMN




Jist 4ero B M3MEpUTEIHLHOM
MEXaHU3Me AIEKTPOU3MEPHUTEILHOTO
prbopa HEOOXOTUM YCITOKOUTEIh?

a) JJI1 YCTAaHOBKU CTPCJIKH B HYJICBOC ITOJIOKCHHUC

0) 1Sl peKpaIieHus KoJeOaHui MOIBMKHOM YacTh

B) JJIA IIOBBIICHUSA TOYHOCTHU I/I3Mep€HHﬁ

6
T) 11 YKa3aHUS H3MEpSeMOH BETMUNHBI
) JUTS CO3MIaHMSI TPOTHBOACHCTBYIONIETO MOMEHTA
[Ipu pabote Kakoii cHCTEMBI a) 2JIEeKTPOMarHUTHON
3JIEKTPON3MEPUTEIEHBIX TPHOOPOB
UCIIOJIB3YETCS TIPHHIIHIL 0) HHIYKIHOHHO
B3aNMOJICHCTBHS BUXPEBBIX TOKOB C _
7 B) MarHUTO3JIEKTPUIECKON
BPAIAIOIIAMCSI MATHUTHBIM TIOJIEM:
T') DJEKTPOMHAMAYIECKOMN
1) BUOPAITMOHHOM
Kak HazpIBaeTcs naHHAs 9acTh a) cTpeiKa
U3MEPUTEEHOTO MeXaHu3Ma?
0) KOppeKTOp
8 B) YCIIOKOUTEIb
T) IKanxa
) YPaBHOBEIINBAIOIIHE TPY3UKH
Ha kakoii u3 cxem u300pakeH
M3MEPHUTENBHBIN TpaHchopMaTop !
g | Hanpsukenus? '
A
Kakas ¢opmyia mo3sossier R,,
OIIPEJIETINTh COTIPOTHBIICHHUE IIyHTa? 2 R = n—1
r) R=—
10 6) R=R,, (7 —1)
R xR
_ MY 3
1 R=
/ &
B) R=px—




IKC-6

Bapnant 7

No Bomnpoc BapuanTtst oTBETOB
/T
Kakoii npu0op 1mo3BosisieT onpenenuts | a) mpudop cpaBHEHHS
3HAaYCHHE M3MEPSAEMO BETHIUHBI IO
OTCUETHOMY YCTPOICTBY: 0) moKa3BIBAKOIIUI PHOOP
1 B) CaMONMLIYIIUH pudop
r) ocruiorpagom
[TpuGopsl, UMEIOIIME TOYHOCTh 4 — 3TO | a) JTabopaTopHbIe MPHUOOPHI
0) TeXHUYECKHE TPUOOPHI
2 B) KOHTPOJIbHBIE IPUOOPHI
T) yueOHbIe TIPHOOPHI
Kaxk ny>xHO pacnonarats mpubop mpu a) TOPU30HTAIBHO
JTAaHHOM M300pa)KEHUH Ha IIKaJIe:
0) BepTHKAIBHO
3 B) TI0JT HAKJIOHOM
r) oz yriom 45° k ropH3oHTY
) Tak, Kak yZoOHO orneparopy
Kakoe 3 yclioBHBIX 0003HaYCHH I
COOTBETCTBYET NPUOOPY [ e—— \ l /
HWHIyKINOHHOH CUCTEMBI? ) I
4
z
2) 24 9 2
b
[Tpnbop xaxoit cuCTeMbI MOKHO a) 2JIEeKTPOJUHAMUUECKOM
HCIIONIB30BAaTh ISl I3MEPEHHS TOKa U
HATIPSDKCHUS B ICTISAX MOCTOSTHHOTO H 0) MHIYKIHOHHOH
5

NEPEMECHHOIO TOKa?

B) DJIGKTPOMArHUTHOM

T') MarHUTORJICKTPUIECKOM




1) BUOPAITMOHHOM

COBOKYITHOCTH IIPE0Opa30BaTEIbHBIX
3JIEMEHTOB, 00ECIIEUNBAIOIAS
HOJIy4eHHE CUTHAIA H3MEPHUTEIBHON
WHPOPMAITUH — ITO

a) M3MEepHTENIbHAS IIeMb Tpudopa

0) M3MEepUTEIbHBIH MEXaHI3M

6 B) Npeo0Opa3oBaTeIbHBIA 3JIEMEHT
T') OTCUETHOE YCTPONCTBO
) BaIll BApUAHT
ITpu pabGoTte KaKOW CUCTEMBI a) 2JIEKTPOMAarHUTHO N
INEKTPOU3MEPHUTENBHBIX TPUOOPOB
UCIIOJIB3YETCS TIPHHIIHIT 0) MHIYKIMOHHO
B3aUMO/ICHCTBUSI IPOBOIHUKOB C _
7 B) MarHUTO3JIEKTPUIECKON
TOKaMu?
T') 3JIEKTPOAMHAMHYECKOI
1) BUOpALMOHHOM
Kak Ha3bIBaeTCst JaHHAas 4acTh a) cTpernKa
M3MEPHUTEILHOTO MEXaHU3Ma?
0) KOppeKTop
8 B) YCIIOKOUTEIH
T) IKanxa
) CIIHpaNIbHAS PYKIHA
[oce okoHYaHUS H3MEPEHUS a) JIOJDKHA OCTaThCsl PAa30MKHYTOM
BTOpHYHas 00MOTKa TpaHcopmaTopa
toka TA 0) noAKHA OBITH 3aMKHYTa HAKOPOTKO
9 B) JOJDKHA OBITH 3a3eMJIeHa
I') COeIMHEHA C HYJIEBBIM MPOBOIOM
) 3aMKHYTa Ha U3MEPHUTEIILHOE COTPOTHUBIICHHE
Ha xaxoii u3 cxem 100aBo4Hoe Py Ry
COIIPOTHBIICHUE H BOJIETMETP [ ]
BKITFOUEHBI BEpHO?
}JM } Rg - L 5 PV_—-:(
10 -
Ui - . U




Bapnanrt 8

Ne Bomnpoc Bapuants! oTBETOB
/T
Ha mikanax amnepMeTpoB u a) IeHCTRYIOIIee 3HAYCHUE BEITMIUHBI
BOJIETMETPOB,
npeaHa3HaYeHHBIX JUIs 0) cpeanee 3HaUCHHE
M3MEPEHUS CUHYCOMIATbHBIX
B) (hazHOe 3HAaUEHUE
| BEJINYMH, HAHOCATCS:
T') aMIUIMTYAHOE 3HAYCHUE
J)MT'HOBEHHOE 3HAUCHHE
[Ipu n3MepeHun HaPSHKEHUS B | @) BOIBTMETPHI MATHATOXJICKTPUIECKON CHCTEMBI
BBICOKOBOJIBTHBIX IICIISX
HOCTOSIHHOIO TOKA 6) BOJILTMETPHI 2IEKTPOMArHUTHOM CUCTEMBI € TpaHC(OPMATOPAMH TOKA
HPUMEHSIOTCS: =
B) BOJILTMETPHI 3JIeKTpocTaTHdeckoi cucteMsl ¢ Uy, <100 kB
2
') MarHATORJIEKTPHYECKUE I'aIbBAHOMETPHI
1) BOJIbTMETPAMH JICKTPOJMHAMHYECKOH CHCTEMBI C TpaHc(opMaTopamu
HATIPSHKCHUS
3akUMBI OOMOTOK BaTTMETPA, a) Harpy309HBIMHU
COEIMHEHHBIE C HCTOYHUKOM
MUTaHUA, HA3bIBAIOTCS: 0) reHepaTOPHBIMU
3 B) HYJICBBIMU
T) JTUHEHHBIMU
1) TpaHC(OPMATOPHBIMHU
Kakyto cxemy MoxkHO .
4 92 N a m—[ P i il ~
UCIIOJIb30BATh IJIS1 U3MEPEHHUS P ==
A
aKTHMBHOM MOIITHOCTH B 3-X e a«l [ v o~
o o Yac - T
(a3Hoit 4-x NpOBOAHON LEeNH ¢ 1 ‘

4 co— —
MIEPEMEHHOTO TOKA MPH 0 I I
CUMMETPUYHOH Harpyske? 2 ) ¢4

b
AHOBI 2JIEKTPOHHO-TTy4EBOM a) M3JIYYCHHS DJICKTPOHOB
5 | Tpy6xu (ocuunnorpada)

0) perynupoBaHusl SPKOCTH H300paKEHUS Ha dKpaHe




MpeaHa3HA4YCHBI JJId:

B) (DOKYyCHPOBKH JIyda

F) OTKJIOHCHUA JIyda B TOPHU30HTAJIbHOM HAIIpAaBJICHUN

Ll) OTKJIOHCHHUC JTy4a B BEPTHUKAJIbHOM HaIllpaBJICHUU

Mo xakoli Gpopmysie MOXKHO U B)
R = i
OIpe/IeNIUTh CONPOTUBIEHHE Ry a) K, = 7 U,,
€CIT U3MEPEHUsI IPOU3BOIUTH o:l P4 R, = —U
10 JIaHHOH cxeMme? I, ——%*
6 Tpy
6) R =UPV_7, N R, =1p —Tpy
X P4
PA
Juckperusanus curaajia — 3To x(t) X (l‘)
npowecc: a) mpeoOpa30BaHMs AaHAJIOTOBOTO CHTHAJA B CHTHaI '
x(t) x(t,)
7 6) mpeoOpa3oBaHMs aHAIOTOBOTO CHTHAJA B CHTHAJ
B) Ipeol x(?) x(t,)
peoOpa30BaHMs AaHAJIOTOBOTO CHTHAJIA B CHTHAJ
T) mpeoOpa3oBaHMsI aHAJIOTOBOTO CUTHAJIA B ITU(POBOM CHTHAT
Jarunk npubopa ycTaHOBJICH: a) Ha 0b6beKTe u3mepeHun
8 6) B LLenu BTOPUYHbIX NpUbopoB
B) NapannenbHo yCUAnTento
O06pa3noBbie Mepbl 1 TPHOOPHI a) IOBEPKU M KOHTPOJIS (PU3UUECKUX BEINUINH
BBITIOJHAIOT (DYHKIHUIO:
9 0) KOHTPOJIA U MTOBEPKH, pabOYNX MEp ¥ U3MEPHUTEIILHBIX TIPHOOPOB
B) XpaHEHHs U BOCIIPOM3BEICHNUS SMHUI] U3MEPEHUS, TOBEPKU U
rpajlyMpOBKH BCSAKOTO POJia Mep M U3MEPHUTEIbHBIX IPHOOPOB
OTanoHsr: a) OTAENBHBIC MEPHI U IIPUOOPHI C ONIPEIETICHHONH TOYHOCTHIO
0) MpUOOPBI M TEXHUKA C TOYHOCTBIO BBIIIE TEXHUYECKOTO
10 B) MEpBbI U MIPUOOPBI, CIYKAILUE ISl BOCIIPOM3BEICHUS H XPAHSHHUS
€/IMHHMII C HAMBBICIIEH NOCTHXUMOU MPH JaHHOM COCTOSHUU
U3MEPHUTENHHON TEXHUKH TOYHOCTHIO
BapuanT 9.
No Bomnpoc BapuanTtst oTBETOB
/I

IIpu nu3mMepenun napaMeTpoB
SNEKTPUUYECKOHN Ienn
INEKTPONU3MEPHUTENBHBII TPHOOp

a) JAOJKCH U3MCHHUTDH NapaMeTphl LCTIN

0) HE MOJDKEH BIUATH HA TTAPAMETPBI U PEKUM PaOOTHI IETIH

B) HE TOJDKEH U3MEHATH PEXKUM paObOTHI IETH




T) JOJDKEH U3MEHATH pa3Mephl AIEKTPHIECKON IIeTn

Z[) HCE NOJIKCH BJIWATDH HA MMapaMETPhbl HETIN

IIpu u3mepenun Toxa B
BBICOKOBOJIBTHBIX LIEISIX
TIEPEMEHHOT0 TOKa
TIPUMEHSIOTCS

a) aMIIepMETPBl MarHUTOIJIEKTPUIECKON CHCTEMBI

0) MarHUTOAIEKTPUIECCKUE TATHBAHOMETPHI

B) aMITEPMETPHI AIEKTPOCTATUICCKON CHCTEMBI

') aMIIepPMETP COOTBETCTBYIOIICH CUCTEMBI C TPAHC(HOPMATOPOM TOKA

1) aMIIepMETp BBITPSIMHUTEIEHON CUCTEMBI ¢ TPaHC(HOPMATOPOM HAIPSHKCHUS

3a)XHUMbI 0OMOTOK BaTTMCTpA,
COCANHACMBIC C
QJICKTPOINIPUEMHHUKOM,
Ha3bIBalOTCA

a) HyJIEBBIMHU

0) TUHEWHBIMU

B) TEHEPATOPHBIMHU

T) TpaHCPOPMATOPHBIMU

1) HArpy304HBIMHU

Kakoii u3 BartmeTpoB usmepsier | a) PW4 pw1 = - R pwa s PW4
. 9 : L A A
MOIITHOCTH Beel Lenu’ : g P
6) PW3 R
B) PW1 k
r) PW5
o) PW2
Kakyro cxemy MOKHO _ _ _ - _ )
- - »
HCIIONIL30BATh ISl U3MEPEHHUS p :[—V w o, No: X ~( PN ——
AKTUBHOM MOIIHOCTH B 3-X - 2 B ’ .
o o 4 £ e W~
(hazHoM 4-X MPOBOTHOM IIETTH - . lu.t D ==
i
MIEPEMEHHOTO TOKAa IIPH . cr— —
a 1
HECUMMETPHUIHOHN Harpy3ke?

I G T B S

A

VYnpapasromuil 31eKTpo
(Mogynsarop) ocimutorpada
TpeIHa3HaueH JUIs::

a) MoIorpeBa KaToa

0) U3ITydEHUs SIEKTPOHOB

B) OKYCHPOBKH JTyda




T) PETYINPOBAHNUS SIPKOCTH KPUBOI HA DKpaHe

Ll) OTKJIOHCHUA JIyda 10 BEPTHUKAJIN U TOPU3OHTATIN

Bropuunsiii npubop:

a) TIOKa3bIBaCT, IPeoOpa3yeT CUrHAM OT JaTYhKa

0) BOCIIpMHUMAET CUTHAJ OT AAaTYNKa U BHIPAXKAET €r0 B YUCIOBOM BHUJIE C
MOMOIIBI0 OTCUETHOTO YCTPOHCTBA

B) IMOKA3bIBACT U 3aIllMCHIBACT CUTHAJI OT JaTYHKa

TlorpemHocTh U3MEPEHUS:

a) MOTPEUTHOCTh CPEICTB N3MEPEHHUH, UCTIONB3YEMBIX B HOPMAJIBHBIX YCIOBHAX
0) OTKIIOHEHHE pe3ybTaTa OT HCTHHHOTO 3HAYECHUS H3MEPSACMON BETHUNHBI

B) Pa3HOCTH MTOKa3aHUH NprOOpa B €MHUIY BpEMEHH

10

AOCOIOTHAS TOTPEITHOCTD
U3MEPUTEILHOTO IPUOopa:

a) pa3HOCTh MEXIy MOKa3aHHEM NPUOOpa M UCTHHHBIM 3HAYCHUECM BEIMYUHEI
0) cyMMa OTHOCHTEIHHOU U TOITyCTUMOM IMOTPEITHOCTH

B) MOTPEUTHOCTh N3MEPEHUS, BRIPAXCHHAS B €MHNILY H3MEPECHHUS

Bapuanr 10

N3mepuTenoHbI
npeobpasoBartenb:

a) BXOAHOM cUrHan
6) AaTUmMK
B) yCTaHOBKa

ITo mecTy u3mepeHus
YCTaHABINBAIOT:

a) MECTHBIC TIPHOOPHI
0) TenemMeTpruiecKre MprUOOPHI
B) KOMOMHHUPOBAHHBIC TTPHOOPHI

M3MepuTenbHbIA MEXaHU3M B
npudopax
HETMOCPEICTBCHHON OLICHKU:

a) IpeoOpa3oBaHMs B JICKTPUICCKUE CUTHAITBI

0) paboTaeT B KaueCcTBE yKa3aTels

B) MpeoOpasyeT u3MepIeMyI0 BETHYNHY B MEXaHHUECKOE MEPEMEIICHUE
+

s yero npeHa3zHaYeHBI

a) I MpeoOpa3oBaHusl HECTAHAAPTHOTO CUTHANA B CTAHJAPTHBIN

HOPMHPYIOLIHE CHUTHAI +

HU3MEpPUTENHHBIE 0) a1 mpeoOpa3oBaHusl IEPEMEHHOTO TOKa B IIU(POBON KO
npeoOpa3oBaTeNu: B) JUIs TpeoOpa30BaHMs IEPEMEHHOTO TOKA B ITOCTOSTHHBIN
[Ipubop mns u3mMepeHus a) OMMETp

COTIPOTHUBJICHHUSA: 0) BOIbTMETD

B) aMIIEPMETP

Busier u3amMepuTenbHBIX
npuOOpOB:

a) aHAJIOTOBEIC M IU(POBEIE
0) npuBeACHHBIE
B) neopMupyronme

[udpoBbie H3MEpUTEIIBHBIC
pHOOPHI

a) TIPEeCTaBIIAIONTNE CUTHAIEI B U poBOit hopme
0) MpeACTaBISIIOT CUTHA B HENPEPHIBHOM (hopme
B) IalOT UHTETPAIBHBIC TI0 BPEMEHU TIOKa3aHUs

T') BBIPa0aTHIBAIOT CUTHAT U3MEPHUTEIBLHON (hOPMBI

Hurterpupytoliye
M3MEPUTEIbHBIC IPUOOPHI

a) JAI0T HHTETPAIbHOE 3HAYCHHE H3MEPIEMOI BEITNYNHEI

0) BeIpaOaTHIBAIOIIUE CUTHAIIBI M3MEPUTENHHOIN HHPOPMALTUH

B) MOKa3aHMS KOTOPBIX SBJISIOTCS HETIPEPHIBHON (YHKIMEH

T') IONyCKAIOT OTCUNTHIBAHHE ITOKA3aHUH C TOMOIIBIO OTCYETHBIX




YCTPOWCTB

9 Bunx mapamerpudeckux a) TparcopmMaTopHBIC
JTATYNKOB 0) MHIYKIIMOHHBIC
B) TepMomapa
T') THE302JIEKTPUICCKIE
10 Kakwue npeobpasoBatenu

HCIIOJIB3YIOT B
QJICKTPUUCCKUX MAHOMCETpAX

a) TerszomeTpruueckue
0) TepMoanekTpuuecKkue
B) IHAyKTHBHEIE

r) UaayknroHHbIe




