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PAbOUAsI IIPOI'PAMMA IMPEIHABHAYEHA JJIsL IIPEIIOJABAHUS
JAUCHUILIMHBI OBSIBATEJIBHON YACTH CTYAEHTAM OYHOM ®OPMbI OBYYEHU S
HO  HAIIPABJIEHHMIO  IOATOTOBKH  15.03.04 -  ABTOMATH3AIMS
TEXHOJIOTMYECKUX IIPOIIECCOB H NPOU3BOACTB U CHEHUAJILHOCTH -
15.03.04 - ABTOMATHU3AIIMS TEXHOJIOTMYECKIX INPOIECCOB U MPOM3BOJJICTB
U CIIEOUAJBLHOCTH.

Pabowas  mporpamma  cocrasiena ¢ yderom  DenxepanbHOro
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1. Ienu u3adauu yuednoii Oucyuniumol

[lebro mpenoaBaHus THCIUILIMHEL ABISETCS YCBOCHHUE CTYACHTOM TEOPHUU W MPAKTHKH
METOJOB M HUCIOJIB30BAHUE CPEICTB M3MEPEHHS (QU3HYECKHX BEIHUYHH JIEOOOH MPHpOIBI ¢
UCIOJIb30BAHUEM KaK TPaAMLMOHHBIX, TAK M COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOIWH, a
Taoke (GopMHEpoBaHHE y 00YYAIOMIUXCSA YCTOMYHBON MOTHUBALIME K CaMO00PA30BAHUIO MTyTEM
OpraHHU3allil HX CAMOCTOATE/ILHON NeATEIbHOCTH. OOECTIEUNTD TODKHYIO SIEKTPOTEXHHUECKYO
[IOTOTOBKY CTYNCHTOB HAa YPOBHE 3HAHHS MCTOLOB JIEKTPUYECKUX H3MEPEHUH, CTPYKTYpEL U
THIIOB H3MEPUTENBHBIX TPUOOPOB, KOH(PHUIypaIu HHPOPMAIHOHHBIX U3MEPHUTENBHBIX CHCTEM.
BbIpaGoTaTh yMeHHe BHIGHPATH HEOOXOTHMBIE SJIEKTPOU3MEPHUTENLHBIE IPUOOPEI U yCTPOHCTBA
UL TIPOBEJICHHS H3MCPUTENBHBIX JKCIEPUMEHTOB. M3yYHTh METONBI M CpPeJICTBA H3MEPEHHS
[IPUMCHHUTCIIBHO K  XapaKTepUCTHKaM OOOpYIOBaHUS, YCBOMTH OCHOBHLIE IIOHSTHS U
OTIPE/ICNICHHS, [ITAHMPOBAHME M OPraHM3alMio u3MepeHuit. Knaccupuuupopars n ompenensts
OCHOBHBIC XaPAKTCPUCTHKH U3MEPUTEIBHBIX PE0Opa3zoBaTeIei.

1. Mecmo oucyunnunv ¢ cmpyxmype OOIT BO

Jlucummiuna BXOAUT B BAPHATMBHYIO 4YacTh 0a30BOr0 HUKIA Goka B.l benepansHOTO
KOMIIOHCHTA, HanpasjleHuss moarotoBku 15.03.04 «ABTomaTu3amusi TEeXHOIOTHYECKHIX
[TPOLECCOB U MPOU3BOJICTBY, aIPECOBaHA /ULl IOATOTOBKU OAKAIABPOB 10 MPOQGHIIIO TOATOTOBKH
«ABTOMATH3aLMsl  TEXHONOIMYECKHUX  IPOIECCOB M  [POM3BOACTBEY ¥  0GECHEYHBACT
TCOPETHIECKYIO U IIPAKTHYCCKYIO IIOATOTOBKY CTYAeHTOB B 001acta CATIIP.

J1st U3ydeHns NUCIMIUIMEBL He0OX0IMMb! KOMIICTCHIIHH, ¢(OPMHPOBAHHEIE B pe3yIbTaTe
M3YUCHHUS TAKUX TUCHMILINH Kak «Dusuka», «Martemarukay, «MadopMarukay.

* Ilomyuennsle B nmpomecce oGyueHUs 3HAHHUS U YMEHHUSI MOTYT OBITh MCIIOJIB30BaHbI IIPHU
U3YYEHUH TaKUX JUCUUIUIMH Kak: «OcroBsl CAIIPy.

[Iporpamma  muCUMIVIMHBI  [IOCTpOEHA COITIACHO TPEGOBAHHAM K 00s13aTeNEHOMY
COMCPKAHHUIO  OCHOBHOM — 00pa3oBaTesbHONH TMPOrpaMMBl [OATOTOBKH  BBEITYCKHAKOB  T10
HATIPABJICHHIO [IOATOTOBKH «ABTOMATH3ALHUS TEXHOJOTHYECKHX IPOLECCOB M IPOH3BOICTBY
npouis «ABTOMATU3ALKS TEXHONIOTHYECKHX MPOLECCOB U IIPOU3BOJICTBY.

3. Tpebosanus k pe3yromamam 0c60eHUs OUCUUNIUHDL:

W3ydenne TUCHMIIITMHEI HAIIPABJIEHO HA (GopmMHpoBaHHE CIIEAYIOIIX KOMITETEHITH:
[loxroToBka  CTYyZEHTOB K  CHEAYIOIIMM  BHAAM  JEATEIBHOCTH: IIPOU3BOJICTBEHHO-
TEXHOJIOTUYCCKOM, HayYHO-UCCIEI0BATEIHCKOM, MOHTAKHO-HATAJ0YHOH,

Kon
®opmMyaUpOBKA KOMIIETEHIHH
KOMIIeTeHIIHH
OK-5 C110c00HOCTD K CaMOOPTaHU3aINI B CAMOOOPA30BAHHIO.

OIIK-3 CIrI0cO0HOCTB HCII0JIB30BATE COBPEMEHHBIE HH(POPMAIIHOHHBIE TEXHOJIOTHH,
TCXHHUKY, IPUKJIaTHBIC IPOTPAMMHBIE CPEJICTBA [IPH PEIICHUH 3a/1a4
npo(eCCUOHANIBHOM IS TeTLHOCTH.

OIIK-5 CrocoGHOCTh y4acTBOBATE B pa3pabOTKe TEXHUYECKO JOKYMEHTAI[1H,
CBSI3aHHOM C IIPO(ECCHOHANBHOM JESTEIbHOCTHIO.

[1K-8 CriocoOHOCTE BBITOMHSTL PabOTHI [0 ABTOMATH3AIME TEXHOIOIHIECKIX
[POLECCOB U IIPOU3BOJICTB, HX 00ECHEUSHHIO CPEACTBAMH ABTOMATH3ALNHI U
YUIPaBJICHHUS, TOTOBHOCTBIO HCIIOJIB30BATH COBPEMEHHBIE METOE! H CPEICTBRA

ABTOMAaTHU3alMu, KOHTPOJIS, JUArHOCTUKHU, UCIIbITAHUU U YIIpaBJICHUA




aponeccamu, JKUBHCHHBIM MUKIOM IIPOAYKIIMH U €€ KaUeCTBOM.

IIK-18 CrocoOHOCTBIO aKKYMYJIHPOBATh Hay4HO-TEXHUYECKYIO HH(DOPMAIIHIO,
OTEYECTBEHHBIN M 3apyOe)KHBIN OIBIT B 00JIACTU aBTOMATH3AINH
TEXHOJIOTHYECKHUX MIPOLECCOB M IIPOM3BOJICTB, ABTOMATH3HPOBAHHOIO
YHIPaBJICHUS XKU3HEHHBIM ITHKJIOM IIPOAYKIHH, KOMITBIOTEPHBIX CHCTEM
YIIPABJIEHUS €€ KAUeCTBOM.

[IK-23 CrI0COGHOCTBIO BBITOMHSTE PabOTHI [0 HANA/IKE, HACTPOIKE, PEryIupoBKe,
OTIBITHOH IMPOBEPKE, PELIIAMCHTHOMY, TEXHHYECKOMY, SKCIUTY TALOHHOMY
00CITy ) KMBAHHIO 000PYIOBAHHS, CPEJICTB U CHCTEM aBTOMATHU3AINH, KOHTPOJIS,
AMArHOCTHKH, UCIBITAHUN U YIPABICHHUS], CPEACTB MIPOrPAMMHOTO
obecrneyeHns], cepTHOUKAIMOHHBIM HCIIBITAHUSIM W31eJIHH,

B pe3yjibTaTe OCBOCHUS JUCIUIIIIMHBI CTYIOCHT OOJIKEH:
3HATh:

OCHOBHBIC IIOHATHS, 3aKOHBI M MOJEITM MEXaHHKH, 3JICKTPHYECTBA M MAarHETH3MA,
CHeNU(HUKY — [OMyYEeHHs  H3MEPUTEIBHOM HMHDOPMAIME B DasiTMuUHBIX  0OIACTSX
€CTECTBO3HAHHS, O0OOMIEHHBINA TOAXOM K KIACCH(PUKALNNA METOIO0B H CPEICTB U3MEPEHHH
(busrdecKuX BENIHUMH; CIIOCOOBI IOCTPOCHHS H OCHOBHBIE XapaKTEPUCTUKU U3MEPUTETHHBIX
npeobpasoBaTeneif;  METOMBI M CHOCOOBI HM3MEPEHHS IICKTPUYECKHX, MATHHUTHBIX W
HEDJICKTPUUECKUX BEITHYMH.

yMETb:

IPOBOZUTE AHAIN3 HAyYHO-TEXHHYECKOH U IATEHTHOW M JHTEpaTyphl C LENbIO BEIGOpa
ONTHMAJIBPHOTO PCIICHUA M3MEPUTEIBHBIX 3alay; MOCTaBHTb LEeMb M CHOPMYTHPOBATH
TEXHUYECKOE 3aJaHMEe Ha TPOEKTUPOBAHHE CPEACTB  U3MEPEHHI; UCII0JIb30BAaTh
COBPEMCHHBIE CPEJICTBA HM3MEPCHHSI IIPH IUIAHMPOBAHMH, OpPraHM3alliM H IIPOBEICHHH
H3MEPHUTEIEHOrO SKCIEPUMEHTA; HCIIOJB30BaTh CIPABOYHBIN alllIapaT /Ul BHIOOPA CPEICTB
M3MEPEHUH U 37IEMEHTHOM 6a3bl KaK IIPH PEIICHHH KOHKPETHBIX M3MEPUTEIBHbIX 3474, TaK 1
IpH TIPOCKTUPOBAHMH HOBBIX CPEICTB U3MEPEHMH;  JeNaTh MOCTAHOBKY 3a]ad PAacueToB,
MaTEMaTHYeCKOro U (DM3MYECKOrO0 MOJCIMPOBAHHS MPH  MPOSKTHPOBAHUH CPEICTB
H3MEpEeHHH, yMeTb IPUMEHATh MAaIIMHHBIE TEXHOJIOTUH C MCIOJIL30BAHHUEM IIAKETOB
IPUKJIATHBIX  [POTPAMM;  MCIOJb30BATh COBPEMEHHBIE TEXHHYECKHE CpENCTBA UL
NPC/CTABIEHUs] TEXHHYIECKON JOKYMEHTALMM [0 PE3yIIbTATaM MPOEKTHPOBAHHSL.

BJaaeTb:

- Hay4HO-TEXHHYECKOH TEPMUHOJIOTHEH, CHMBONMKON U YCIOBHBIMH 00O3HAYEHHSMH B
00JIaCTH M3MEPUTETBHON TEXHUKH.

- OCHOBHBIMH IIOJIOXKCHUSMH METPOJIOTHH, METOJaMU 00PabOTKH pe3yIbTaToB H3MEpeHHil,
- IPaBUJIaMH BBIOOPA CPEICTB M3MEPEHUH JUIsI pEleHNs KOHKPETHBIX 3a71au.
- JOCTHIKCHHUSAMHM U IPOOJIEMaMU COBPEMEHHON M3M. TEXHUKH.

- ICPCIICKTUBAMU U TCHICHIHUSIMU Pa3BUTHSA H3M. TEXHUKH.

4. ngpmeypa I COOepHCaHUe OUCUUNIUHBI.




4.1.  Pacnpedenenue mpyooemkocmu ¢ 3.e./9acax no euoam  ayoumopmoii u
CAMOCMOAMENbHOU Padomsl CHyOeHmos no cemecmpam:
Konnyectro wacos
L B ToMm uncrne ®opma
Tpynoemx
Cemectp AyJHTOPHEBIX UTOTrOBOTO
OCTB, Camocr.
. JIab. CemuH. KOHTPOJIS
3.€./dacel Bcero Jlexuuit . | paboter
pao. 3aHATHH
3ayer,
4 3 3k 63 36 18 3 KOHTPOJIBH.
padoTa
u/IToro: 63 63 36 18 3 6

4.2. Pacnpedenenue 6udoé yueonoii padomel u ux mpyooemkocmu no paszoenam

OUCUUNTIUHDL.
L Kosn4ecTso yacos
No Ayauropuast | Buea
pas- HaunmenoBanue paznenos pabora yA.
ed Bcero paodo
J | 113 | JIP Ta
(CP)
OOmiue ceeHnst 06 HMEKTPHICCKUX U3MEPECHHUSIX,
1 TCXHHUKE U MeToauke. [lorpemmnoctu u 2
XapaKTEPUCTHKU CPEJICTB H3MEPEHHH.
5 DIEKTPOMEXaHHYECKHE H3MEPHUTENbHBIE 7 )
MEXaHU3MBI.
DJIEeKTPOHHO-TpadHIecKie npudopel. M3mepenue
3 [IEPEMEHHBIX TOKOB M HAIPSIKEHUH C IIOMOIIBIO 2 2
npeobpaszoBaresieil Toxa.
Meronnyeckue Bonpock! H3MepeHuii. Hzmepenne
4 ToKa. Msmepenue HanpsokeHwus, COIIPOTHUBJIEHUH. 16 4 3
Crennanbuple u3Mepenus. M3Mepenne MOIHOCTH.
W3Mepenne MeTo10M cpaBHEHHS ¢ MEpOH.
5. AHAJIOTOBbIE 3IEKTPOHHBIE TPHGOPLL. LTundposrie 4 5
U3MEPUTEJIbHBIE TIPHOOPEL.
6 ABTOMATH3ALHS H3MEPEHHIH. 2 2
DIEKTPHYECKHE H3MEPEHHUs HEAIEKTPHYECKHX
7 BenuyunH. OOume cenenus. CTPYKTYpHBIE CXEMBI 4 v
puOOpOB.
8 ['enepaTopHbIe H3MepHTE bHbIE peodpazoBaTel. 2 £
9 [lapamerpuueckue usmepurenshble 5 )
1peodpazoBaresu.
LHmozo: 36 18
e




4.3. Temamuyeckuii nian no uoam yueonoii deamenvnocmu

JEKIIHU
Home VYuebHo-
No P O6bem
pasjaena Tema nexuun HaTIJISH.
/1 4acoB
JHCHUITHHBI 11ocoous
Ob1ue cBesieHus 00 IEKTPUUECKIX
| H3MEPCHUSIX M DJIEKTPOU3MEPUTEILHOMN
1 2 anmaparype. OCHOBHEIE OHSITHS U TaOmwmer
onpeneneHus. Buabl u MeTol naMepenuii.
ITorpemHocTi u3MepeHuit.
DIIEKTPOMEXaHHYECKHE H3MEPHTEILHbIC
2 2 P P P Crenmnl
MEXaHHU3MBI.
DIEKTPOHHO-TpadHyecKre MPHGOPEL
3 3 2 V3Mepenue nepeMeHHbIX TOKOB B HAIPsHKeHHit Crenmpr
C IIOMOIIIEIO IIpeoOpa3oBaTeliel Toka.
MeTonudeckue Bopocs! u3MepeHuii.
WMamepenue Toka. Pacimpenue npeenos
4+ 4 2 . CXEMBI
u3MepeHuid. OCOOEHHOCTH IPUMEHEHHSI
IpUOOPOB NEKTPOAMHAMHYECKOH CHCTEMBL
Msmepenune nanpsoxenus. Pacumpenue
3 4 ) P P - p Cxempr
IPEJICNIOB U3MEPEHUH HATPSKEHHUSL.
Msmepenue conporusnenuii. TOKOBBI# MeTOT
TI0CJIeI0BaTeNbHbIN ). MeTon HanpsoKeHus!
6 4 2 ( a U) PADREHAA Tabnuer
(mocnenosatenbHbIi). OMMETp ¢ THHEHHOM
LIKAIOH.
7 4 2 Creunanbuble u3mepenus. Mamepenue (aser CXEMBI
8 4 2 Crienmanbhble n3Meperns. M3sMepeHue 4acToTsl. | CTEHIbI
Msmepenue momuocTi. UsMepenue MOMHOCTH
9 4 2 . CTEHJIBI
0JHO(DAZHOM IIEIIH.
M3mepenne momuocTu. M3Mepenue MomuocTyH
10 4 2 CTEH/IbI
B Tpex(asubIx nensx. [{udpossie BarTMeTpsL.




11

M3mepennst METOIOM CpaBHEHUS ¢ MEPOH.
PasnospemenHbIi MeTOT cpaBrenns. Teopus
MOCTOBBIX CXEM. KOMHCHC&TOPBI
(OTEHIIMOMETPBI) TIOCTOSHHOI'O TOKA.

CXEMBI

12

AHaJIOrOBBIE 3JIEKTPOHHBIE TPUOOPHI.
Bonbr™eTper mocTostHHOrO TOKA. BOsibT™MeTpHBI
[IEPEMEHHOT0 TOKa.

CXEMBI

[{upoBbIe U3MEPUTEITBHBIE TTPUOOPEL.
[Mudposoe xoaupoBanue — 0OIIHE CBEAECHUS.
OcHOBHBIE METOJIBI ITPe0OPa3OBaAHUs
HETPEPBIBHBIX U3MEPSIEMBIX BEJTHUUH B KOIBI.
OcHOBHEBIE XapaKTEPUCTHKH U IIOIPEIIHOCTH
(D POBEIX U3MEPHUTEIBHBIX YCTPOUCTB.

CTCHbI

14

ABTOMATH3aLUS U3MEPEHHUH, OOLIHE CBENCHHS.
M3mepurenbable cucTeMsl. KOMIBIOTEPHO —
U3MEPHUTENBHBIE CUCTEMBL. BupTyanbabie
npubopel. VIHTEIeKTyallbHbIE H3MEPUTEIILHBIE
CHCTCEMBI.

V.
rnocooue

SHCKTPI/I‘{GCKI/IC I/ISMepeHI/IH He3H€KTpI/I'—I€CKI/IX
BenunH. OOIIMEe CBENCHUS.

Yy
rocobue

16

CrpyKTypHBIE CXeMBI IPHOOPOB JJIsl U3MEPEHH S
HEDJIEKTPUUECKUX BEJTMYHH.,

CTCHbI

17

FeHepaToprle HU3MCPUTCIILHEBIC
Hpeo6pa3033TenH: TCPMOSJTIEKTPHYCCKHUE,
[IbEC303TICKTPHUICCKHE, MarauTO3JICKTPUYCCKHUE,
JaTYuKH BnraH/:[a, (bOTOSHCKTpI/IT{GCKI/Ie.

Vu.
rmocoodue

18

[TapameTprueckre H3MEpHTEIbLHEIE
peodpa3oBaTeNIn: peoCTaTHEIE,
TCH304yBCTBUTEIILHBIE, HHIYKTHBHEIE,
EMKOCTHBIE, OITHYECKHE,
TepMOonpeoOpazoBaTey.

V.
nmocooue

Hroro:

4.4 Ilpakmuueckue (ceMunapcKue) 3aHAMUA NIAAHOM He RPEOYCMOMpPEHBl.

4.5 Jlabopamopnuie 3anamust.




Home Yy4eOHo-
Ne p O6bem
pa3nena Tema nadopaTopHOTo 3aHATHS HarJIsIH.
n/n 4acoB
JUCHHUIIIHHDI Ioco0us
OCHOBHBIE XapaKTEPUCTHKHI H3MEPHUTETBHEIX CreHipL
1 1 2 npubopoB u nmpeodpazosarenei. M3yuyenne Usmepur.
KOHCTPYKIUI U3MEPUTETBHBIX MEXaHU3MOB. npuo.
DIeKTpo
) 5 5 OCHOBHBIE 3JIEKTPUUECKUE U3MEPEHHUS H .
00paboTKa MX pe3yIbTaToB. :
puOOpHI
3 3 5 Pacmupenne npenenos u3aMepeHus DIeKTpo
3JIEKTPOU3MEPUTEIIBHBIX TPUOOPOB. U3M.
IpUOOPHI
3yuenue 371eKTpOCTaTHUECKOTO OIS METOIOM
4 4 2 CTEH]IbI
MOJIETTUPOBAHHUSL.
, IIpumenenune 3akoHa OMa ISl pacyeToB B IEIAX
5 4 2 p P E N3mepwur.
IIOCTOSIHHOI'O TOKA.
IpUOOPBEL.
N3mepur.
6 4 2 M3mepenue xapakTepUCTHK HCTOYHUKOB TOKA.
IpUOOpEL.
N3mepwur.
7 7 2 M3mepeHne 0OCHOBHBIX MEXaHUYECKUX BEIUYHH.
npuOOpHI.
g g ) M3mepenue pacxoja )KUIKOCTEH U ra30B, Jlabopar.
KOHIICHTAIlHH. npuOOPHI.
BrI00p cxeMBbl IOIKIIOUSHHS IS JaT9uKa
4 2 2 teMmrirepatypsl ( npudop PT100) (- TEHIEL
patyp pHOOP ’ Tepmorp.
Uroro: 18
4.5 Camocmoamenvhas paboma cmyoenma.
Paznen Ne Tpynoem.
5 Tema u Bug CPC pyA
JUCHUILIMHBL | 11/1 (B wacax)

Paznmen 1

Buasl 1 METOIBI DMEKTPUICCKUX U3MEPEHHA.

1




5 OCHOBHBIE XapaKTepHCTUKH HU3MEPUTENIBHEIX IPUOOPOB
Pazpen 2 1 peoOpasoBareneii.

(US)

Pasznen 3 .
IocnenoBarensHoe coequnenie peoOpa3oBareei.

Paznen 4 -4
[IpeobpasoBaren HesneKTPUUECKUX BETHUNH. 3
Pazpen 5 5 Jarunxu I'CIT.
6 | Mi3sMepeHHe TeMIepaTypbl, pacXoma sKHAKOCTeH i ra3os.
Pasnen 6 P paTypel, p S A

7 | MsmepuTenbHast mHpOPMALIHS, METOIB] e

Pazmen 7
peoOpa3oBaHUs U [EPE/IaYH.
-.Paznen 8 Q Crpykrypa UHC.
Paznen 9 ? Kommnexc KAMAK.
Hroro: 3

5 Kypcossie npoexmol naanom ne npeoycmompenol.

6.  Odpazosamenvrvie mexnonozuu

B mpouecce ocBoenus mucnumimmb « OJEKTPUYECKHE U3MEPEeHHSI JJIEKTPUYCCKHUX H
HESJICKTPHICCKUX BE/IMYHHY HCIIONB3YIOTCA CIEIYIOLIHE 00pa30BaTeNbHble TeXHOTOIMH:
® JICKIUH;
* 1ab0paTOPHBIC 3aHATHS 3AHSTHS;
® CaMOCTOSATENbHBIE PA0OTHI CTYNEHTOB, B KOTOPBIE BKIIOYACTCS OCBOCHMUE
CTYIEHTaM# (PU3UYECKOH CYIHOCTH SBIEHUH, IPOUCXOMISIIHX B Marepuanax mnpu
BO3/ICHCTBUM HA HHX PasIMYHBIX (AKTOPOB B  yCIOBHAX IPOU3BOJCTBA H
IKCIITyaTaluy |
® KOHCYJbTALUU TPEIOIaBaTeei.
Ilpy uTeHuyM neKIMH WCIOMB3YeTCS METON AKTHBHOIO o0yuenns — «IIpobnemHas JeKiusy.
[lepen m3ydenuem Momyms o6Go3Hauaercs npodiieMa, Ha pelleHHe KOTOpoH Oymer HalpaBJIeH
BECh MOCIENYIOWHUN MaTepuan MOAyisl. Ha NpakTHYecKuX 3aHsTHSIX HCITOJIB3YEeTCS. MPUéEM
MHTCPAaKTHBHOrO 00yuenus «Keiic- mertom». Tawke s NPEIOJaBaHUs  TUCIUILIUHEI
TpEAyCMOTPEHDBI  TPAAUUHOHHBIE M HHHOBALMOHHBIE TEXHOJOTHH B paMKax ayJUTOPHBIX
3aHATHH U CAMOCTOSTENBHON pabOThI CTYIEHTOB.

Buo
Cemecmp sanAmun Hcnonvsyemsie unmepakmuenpie Konuuecmeo
(1, I1P, 00pasosamenvHvle MEXHON02UU uacos

JIP)




JI Meronel mpobrieMHOTo 00ydeHus.
1 [TorcKOBBIH METON. DIEMEHT TUCKyCCHH, 4
pa3b0p KOHKPETHBIX CHTyalUi, aKTHBHOE
HCII0JIb30BaHKE KOMIIBIOTEPHBIX METOIHK.

I1P Wccnenosarenbekuit Metos. Oneperxaromas
camocrosTensHas padora. Obcyxnenne 5
poOJIeMHOM cuTyaruu. Mcnoap3oBanue
merona «Kelic-cramuy. ['pynmosas
nuckyccus. [IpeserTanmu.

CP ITouck matepuara ¢ HCIIOIL30BaHUEM
HHTEpHET-pecypcoB. OOCyKaeHne
TBOPYECKOTO 3aJaHUSI.

Hroro: 10

7. Ouenounvle cpedcmea 0131 meKyuiezo KOHMpOJis ycnesaemocmit, RPOMeEHCYHIOUHOIL
ammecmayiu no UMmMo2amM O0C80CHUA OUCUURIAUHBI U YUEOHO-MEmoouueckoe obecneqeHue
CAMOCHIOAMENbHOU PAOONILI CHYOCHINOE

7.1 Kontpomupyrommuii Tect

HTOroBbIi KOHTPOIHPYIOIUH TECT IPOBOIUTCS TI0 BCEM

paszienam u BBIABIIACT TEOPETUYCCKHUE 3HAHMS, IPAKTHICCKAE YMEHHUS U aHATUTHICCKHE
CIIOCOOHOCTH CTY/ICHTOB.

1-sapuanr

Yro Takoe 3IeKTpUYeCKuii TOK?

rpaduyeckoe H300paKEeHUe >IEMEHTOB.

9TO yCTPOUCTBO st u3Meperust DJIC.

YIOPSAZOUYCHHOE JIBHIKCHUE 3apsKEHHBIX YaCTHI B TIPOBOJHHUKE.

OecropsIo4HOe IBUIKEHHE YaCTHI] BEIECTBA.

COBOKYITHOCTb yCTPOHCTB NP/ THA3HAYEHHBIX [/ HCIIOJIB30BAHUS JIIEKTPUUECKOTO
CONPOTHBJICHHS.

YCTPOHCTBO, COCTOSILIEE U3 JIBYX MPOBOTHHKOB TIOOOH (OPMBI, pa3IeTeHHbIX AUIICKTPHKOM
3JIEKTPETHI

HUCTOYHHK

PE3UCTOPBI

peocTaThl

KOHJIEHCATOP

3axoH Jlxoyrst — Jlenua

paboTta mpou3BOAMMAsT HCTOUHHKAM, paBHa npousseenuo DJ[C HCTOYHUKA Ha 3apsi,
[IEPEHOCUMBIN B IIEIIH.

OTIPENETIACT 3aBUCUMOCTD MKy DJIC UCTOUHMKA MTUTAHUS, C BHYTPEHHHUM COIIPOTHBIICHUEM.
[IpOIOPIMOHANICH COIPOTUBIIEHUIO IPOBOIHUKA B KOHTYPE anredpandecKkoii cyMMBbL.
KOJIMYECTBO TEIJIOThI, BBIACILIOICHCS B IPOBOJAHUKE TP IIPOXOYKICHUM 110 HEMY
SJIEKTPHIECKOIO TOKA, PABHO MPOU3BEICHMIO KBAPaTa CUIIbI TOKA Ha CONMPOTHBICHHE
IIPOBOJIHHKA U BPEMsI [IPOXOKICHUS TOKA Yepe3 POBOIHUK.

IIPSIMO TPOTIOPIMOHAIbHA HAIIPSDKEHHUEO Ha 9TOM y4acTKe H 0OpaTHO MPOINOPLHOHAIBHA €ro
COIIPOTHUBIICHHIO.

PRHOOEEN HO0W -

oow




PEO oW

PHUAEFemUOEr NHUOERODNUOT

SoOwrmEBUOwWEr OO we

[Tpubop

pe3ucTop

KOHJIEHCATOP

peocrtar

IOTEHIIUOMET

aMIIepMETP

Omnpenennre cONPOTUBIEHHE HUTH 3IEKTPHUECKOHN JIaMITbl MOIIHOCTEIO 100 BT, eciu mammna
paccyuTana Ha Hanpsbkenue 220 B.

570 Om.

488 Owm.

523 Owm.

446 Owm.

625 Om.

dusnyeckas BeTHYHHA, XaPAKTEPHU3YIOIIYIO OBICTPOTY COBEPIICHHS paboTHL.
pabora

HaPSDKSHUS

MOIITHOCTH

COIIPOTHUBIICHHUS

HET [IPaBHJIBHOTO OTBETA.

Cuia ToKa B 3JIeKTPUUYECKOH 1enu 2 A Tpu HanpshKeHUH Ha ero Konnax 5 B. Haitnute
COIIPOTHUBJIEHHE IIPOBOJIHUKA.

10 Om

0,4 Om

2,5 Om

4 Om

0,2 Om

3axkoH Oma JiIsl TOJTHOM Lemnu:

[=U/R

U=U*I

U=A/q

=Fi=L=_=

[= E/ (R+1)

JIM2IEeKTPUKH, [UIMTEIBHOE BPEMsI COXPAHSIOLINE OJSIPU3AIUIO TI0CTIe YCTPAHEHUS BHEIIIHErO
AJIEKTPUUECKOTO MOJIS.

CETHETO3JICKTPUKHU

JIIEKTPETHI

HOTEHIHA

MbE303TEKTPHIeCKU 3P PeKT

AIIEKTPUYECKHHI eMKOCTh

A BCHICCTBa, I[TOYTHU HE IMPOBOASALIHUE BHCKTpHT{CCKHﬁ TOK.

JAUSJICKTPUKH

SIEKTPETEI
CErHETOINEKTPUKH
[bE302JIEKTPHUECKUi 3PhexT
RO

. Kakue u3 nepeynciieHHbIX HUKE YaCTHII UMEIOT HAUMEHBIIHM OTpUIIATeIbHBIN 3apsan?

IEKTPOH
IPOTOH
HEUTPOH
AHTHIJIEKTPOH
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HEUTpaTBHBIH

. Y4acToK Lenu 310...7

YacTh LEH MEKAY ABYMS y3JIaMHu;
3aMKHYTasl 4acTh LEIH;

rpapuyeckoe n300paXKeHHe 3JIEMEHTOB;

YacTh LENU MEXIY IBYMS TOYKAMH;

5IEMEHT 3JICKTPUICCKON LeH, IPeIHa3HAYeHHBIN IS HCIIOJIb30BAHUE SIEKTPUUECKOTO
CONPOTHBJIEHHS.

. B mpuGope 1715t BEDKUTaHUsI 110 JiepeBy HanpsikeHue moHuxkaercsi ¢ 220 B o 11 B. B racropre

Tpancpopmaropa ykazano: «Ilorpebasemas morrocTs — 55 Br, KIIJT — 0,8». Onpesenure cuiy
TOKa, MPOTEKAIOIIEr0 Yepe3 MEPBUYHYIO B BTOPUUHYIO 0OMOTKH TpancdopMaropa.
1 =034 4; [, =124

4

!

L=444: ], =144
I =5334A4l.=14A
L=0254;1, =44
I,=0454: 1. =144

. [IpeoGpa3syroT sHEpruro TOIIMBA B 3MEKTPUUECKYIO SHEPIHIO.

ATOMHBIE 3JIEKTPOCTAHITHH.
TerutoBble anexTpocTaHIUK
MexaHngeckue 37eKTpOCTaHIIHH
['uaposnexTpocTaHuu
BerpoanexkTpocTaHiiu.

. Peocrar IIPUMECHSIOT IJId PETYIHPOBAHU B LICIIH. . .

HaIPSHKECHUS
CHJIBI TOKa

HaINpsKEHUS U CHITBI TOKa
COIPOTHBIICHHSI
MOLIHOCTH

. S[()TpOI\/’ICTBOj COCTOsIICE U3 KATYIIKHA U JKCJIC3HOTO CepIIeYHUKA BHYTpPH €€.

TpaHcopmarop
Oarapest
AKKYMYJISITOP
peocrat
JICKTPOMArHUT
Junons — 3to
ABa pa3HOMMEHHBIX JJIEKTPHICCKHX 3apsijia, PaCloIOKEHHbIX Ha HEOOIBIIOM PACCTOSHUY JPYT
OT JIpyTa.
a0CoIIOTHAS AUAIEKTPUYCCKast IIPOHUIAEMOCTh BAKYYMa.
BE/IMYHHA, PABHAS OTHOLICHUIO 3apsijia OTHOM U3 0GKIAT0K KOHICHCATOPA K HATIPSIKEHHEO
MEXTy HUMH.
BBICTPAWBAHKE JUIIOJIEH BAOIb CUIIOBBIX JTMHUH SIIEKTPHUECKOTO TIOJIA.
YCTPOHCTBO, COCTOSIIIECE U3 [IBYX IPOBOJHUKOB TIO00H (GOPMBIL, pasieeHHbIX TUIIEKTPHKOM.

. HalinuTe HEBepHOE COOTHOIIICHHE:

10M=1B/1A
I1B=1]x/1Kn
1Enr=1A%®]¢g
l1A=10Mm/1B
1A =]Ix/ ¢

. HpI/I HnapajuieJIbHOM COCIMHEHWH KOHACHCATOP...... =const

HaHpH)KGHI/Ie
3apsn
€MKOCTH
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COIIPOTHUBJICHHE
CHJIBI TOKA

; Bpama}omaﬂm 4acTb SJICKTpOT€HEpaTopa.

crarop
potop
TpaHchopMaTop
KOMMYTaTop
KaTylika

. B mens ¢ HallpsKEHUEM 250 B Bxmrounnn IIOCJIICNOBATEIIBHO IBE JIAMIIBL, paCCUUTaHHBIC HA 3TO

Ke Hanpsirerne. OnHa mamia MomHocTbio 500 BT, a xpyras MomHocTbIO 25 Br. Onpenenure
COIIPOTHBIICHHE TIEIIH.

2625 Owm.

2045 Om.

260 Owm.

238 Owm.

450 Om.

. Tpancdopmarop Toka 310. ..

TpanchopMarTop, npeaHa3HAYCHHBIH 1Is peoOpa3s0BaHUS UMITYJIECHBIX CHTHAIIOB C
ATATEIIEHOCTBIO UMITYIIBCA /10 ECATKOB MUKPOCEKYHI ¢ MUHHMATBHBIM UCKAKCHUEM (bopMEI
UMIIyJbCa.

TpaHcHOpMATOp, MUTAKOIIMHCS OT HCTOUYHHUKA HaIlPSKEHUSL.

BAPUAHT TpaHchopmaTopa, npeaHa3sHaYeHHbIN JUls npeoOpasoBaHus SIEKTPUUECKOH SHEPIHH B
SJICKTPHHCCKUX CCTAX U B yCTAHOBKAX, IPEIHASHAYCHHBIX /I IPHEMA H UCIIOIb30BAHHS
QJIEKTPUYCCKON DHEPIHH.

TPaHC(HOPMATOP, MUTAFOLIMHCS OT HCTOYHMKA TOKA.

TpancopMaTop, mepBUYHAS 0OMOTKA KOTOPOTO 5JIEKTPUYECKH HE CBA3aHa CO BTOPUYHBIMH
0OMOTKaMH.

. Kaxoll BemuuuHOi ABJISIeTCS MATHUTHBIH TOTOK B?

CKaJIIpHOU
BEKTOPHOM
MEXaHUYECKUH
OTBETHI A, B
NEPIEHAUKY IS PHBIN

. COBOKYIIHOCTB BUTKOB, 00pa3yIOLIHX SJICKTPUIECKYIO LIelb, B KOTOpo# cymmupyrotes DJ(C,

HaBeJIEHHBIE B BUTKAX.
MarHuTHas CHCTEMa
IJIOCKast MarHUTHAs CHCTEMA
00MOTKA

U30JISIHS

HET IIPaBUJILHOTO OTBETA

- 3eMIIsl B IPOBOIAIIKE CII0U aTMOChEpHI 06pasyeT CBOCOOpa3HEIil KOHIEHCATO.

Haburonenusvu ycraHoBIeHO, 4TO HAIPSDKEHHOCTD SJIEKTPUYECKOT0 IIOJIS 3eMIIH BOIU3U ee
[OBEpXHOCTH B cpenneM pasHa 100 B/m. Halinute anexrpuyecknii 3apsi, CYUTAs, YTO OH
PaBHOMEPHO PacHpeaesieH 10 BCel 3eMHOMN MOBEPXHOCTH.
4,2:10° Kn
4,1-10° Kn
4-10% Kn
4,5-10% Kn
4,6 -10° Kn
2-Bapuanr
Y10 Takoe anekTpuUecKas Lern?
9TO yCTpOMCTBO A1t m3mepenus DJ]C.
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rpaduyeckoe n300pakeHne dIEKTPHUECKON [eMH, OKA3BIBAIOIEe TOPSIIOK 1 XapakTep
COEJIMHEHHE JJIEMEHTOB.

YHOPSZOUCHHOE IBHIKECHUE 3aPSKEHHBIX YaCTHI[ B IIPOBOIHHUKE.

COBOKYITHOCTB YCTPOMCTB, IIPEIHA3HAYEHHBIX IS IPOXOKACHHUS TEKTPUICCKOTO TOKA.
COBOKYITHOCTE YCTPOMCTB IPeIHA3HAYCHHBIX TS KCIIOTB30BAHUS SIEKTPHYECKOTO
COIPOTUBIICHHUSL.

SJ1C ucrounnKa BeIpaykaeTcst GOpMyII0i:

I=Q/t

E= Au/q

W=g*E*d

U=A/q

BriepBble siBIeHHS B 2JIEKTPUYECKHX LEILSIX TIIYOOKO U TIIATETEHO H3yUHIT:

Maiikn @apaneit

Jlxemc Maxkcsen

['eopr Om

Muxaun JlomoHOCOB

[apns Kymon

[IpuGop
amIepMmerp

peocrat

pe3ucTop

KJTFOY

IIOTCHIMOMETP

Emkocts xonmencaropa C=10 mx®, Hanpspkenue Ha ooknankax U=220B. Onpenenuts 3aps

KOHJIEHCATOPA.
2.2 Ki.

2200 K.
0,045 K.

450 K.

22 % 107 A
OTO B IPOCTEHINEM ClTydae peoCTaThl, BKIIIOYaeMble I PEryIHpOBaHUs HAIPSKEHUA.
IIQTEHIITHOMETPBI
PE3UCTOPHI
peocTaTsl
KJIIOY
CUETUUK
YacTe nenu Mexay AByMst TOYKAMH Ha3bIBACTCS:
KOHTYP
YYaCTOK IIETTH
BETBb
SJIEKTPUYECKAS LETb
y3el
ConpoTuBIeHKE TOCICAOBATEILHON LEIHN:
R=FK,
1

e

o - U
I
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Cuna ToKa B IPOBOJIHUKE. . .

IPSIMO IIPONOPIUOHAIILHO HANIPSDKEHHUIO Ha KOHIAX TPOBOIHUKA

IPSAMO IPOIOPIUOHAIBEHO HAIIPSDKEHUIO Ha KOHIIAX IIPOBOAHUKA U €0 COIPOTUBIIEHUIO
00paTHO MPOMOPIIHOHATFHO HAMPSHKEHHIO HA KOHIIAX MPOBOIHUKA

00paTHO MPOMOPIHOHATHFHO HAMPSDKEHUIO HA KOHLIAX IIPOBOJHUKA U €r0 COIPOTUBICHHUIO
ANEKTPUUECKHUM 3apsI/IOM U TIOTIEPEUHOE CeUeHUE IPOBOIHUKA

= KaKy}o OHEPIrUro HOTp€6HHCT 13 CCTHU SJICKTpHYCCKasd JlaMIia 3a 2 4, €CJIM €€ COIIPOTUBIICHUC

440 Om, a HanpsixeHue cetu 220 B?
3408w - =

240 Br- =

=y ;’Ty {«‘ i}

220 B ou
375 Bt =
180 Bt - =

.1 rBr=

1024 Br
1000000000 Bt
1000000 Bt
107% B

100 Bt

. Yto Takoe mmoTeHIHaI TOUKu?

3TO Pa3HOCTH MOTEHITUATIOB JABYX TOUEK 3JIEKTPUUYECKOTO OIS,
3TO a0COMIOTHAS JUAJIEKTPUYECKas IPOHUIIAEMOCTh BaKyyMa.

Ha3bIBAIOT BEJIMUMHY, PaBHAsI OTHOIIECHHUIO 3apsia OMHOM 13 00KIaI0K KOHJIeH caTOpa K
HATIPSDKCHUIO MEYKTY HIMH.

Ha3bIBAIOT YCTPOHCTBO, COCTOSIIIEE U3 ABYX IPOBOJHUKOB JTO00H (POPMBI, pa3IeleHHBIX

JIARJIEKTPUKOM.

Ha3bIBAIOT paboTy, 110 MePEMEIICHUIO €IUHUYHOTO 3apsiia U3 TOUKH TOJISl B 0€CKOHEUYHOCTb.
1
—1

. YcnoBHoe o0o3HaUeHHE

PE3UCTOP

NPENOXPAHUTEND

peoctat

Ka0eJlb, IPOBO/JI, LIMHA 3JIEKTPUUECKON LEeH
MPUEMHHK 3JIEKTPUUYECKOH dHEpruu

. Jlamma HakanmmBanus ¢ conpotusieHrneM R= 440 Om BritoueHa B ceTh ¢ Hanpspkennem U=110

B. OnpenenuTs cuily TOKa B JIaMII€.
25 A

30 A

12 A

0,25 A

1A

. Kaxue HocuTeM 3apsia CylecTBYIOT?

JNEKTPOHBI
MTOJIOKUTEJIBHBIE HOHBI
OTpULIATEIBHBIE HOHBI
HEUTpaJIbHbIE

BCE [IEPEUHCIICHHBIE
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CKOJIBKO B CXeME Y3JI0B U BETBEi?
y3JI0B 4, BeTBel 4;
Y3II0B 2, BEeTBeH 4;
Y3II0B 3, BETBEH 3;
y3J10B 3, BeTBeil 4;
Y3JI0B 3, BETBEH 2.

. Bennuuna, o6partHas conpoTUBIeHHIO

IIPOBOJIUMOCTD
YAENBHOE CONPOTHUBIICHHE
[IepUO.T

HalpsOKEHHE

HNOTEHITHAT

. Emkocts xonnencaropa C=10 M®:; 3apsit KougencaTopa Q= 4-107° A7, OnpenenuTts

HallpsDKeHUE Ha 00KITagKax.
0,4 B;

4 MB;

4-107% B;

41077 B;

0,04 B.

. Byzner i mpoxonuTh B Lenu NOCTOSIHHBIN TOK, €C/IH BMECTO MCTOYHMKA DJ1C — BKITFOYHUTH

3apsHKEHHBII KOHAeHcaTop?
He OyneT

OyneT, HO HeJoNIro

Oyner

A,B

BCE OTBETHI [IPABHIILHO

. B nenu nmutanus HarpeBatesHOro nmpubopa, BKIFOYEHHOTO MO Hanpsbkenue 220 B, cuna

ToKa 5 A. OnpenenuTh MOLIHOCTE PUOOpA.
25 Bt

44 Br

2,1 kBt

1.1 kBt

44 Bt

- [ITOTHOCTH 21EKTPHYECKOr0 TOKA ONpeIeSeTcs o GopMyILe:

..=q/t
=18
..=dl/S
...=1l/R
=1

. OmpeienuTh KOJIMYeCcTBO TEIIOThI, BBIIENIEHHOE B HArPEBATENLHOM npudope B Teuenue 0,5 y,

CCJIM OH BKIIIOYEH B CeTh HampsbkeHuem 110 B u umeer conporusienue 24 Owm.
130 000 x

650 000 JIx

907 500 JTx

235 kJlx

445 500 Jx



23. MareuTHas cHCTeMa, B KOTOPOI Bee CTEPXKHU UMEIOT OIMHAKOBYIO (DOPMY, KOHCTPYKIIHIO 1
PA3MEPEL, & B3ANMHOC PACIIONOKEHHE JFOOOT0 CTEPKHS IO OTHOLIEHHIO KO BCEM SpMaM
OZMHAKOBO JUIS BCEX CTEPHEH.

RPUOW»

CUMMETPpHYHAs MarHuTHas CUCTEMAa
HECUMMETpHYHAd MarouTHasg cucreMa
IUIOCKasg MarHuTHas CUCTEMA
IIPOCTPAaHCTBEHHAsI MAarHUTHASI CUCTEMA
psaMas MarHuTHasi CUCTeEMa
. ObecnieunBaer (I)H3I/I‘-ICCKyIO 3alluTy JJIST aKTUBHOTO KOMIIOHEHTA, a TaKxKe IIpeaCTaBIIsICT

co0olf pesepByap 11 Macia.

PO Owe

o0MOTKa
MarHuTHas CHCTEMA
aBTOTpanchopmarop
CHCTEMa OXJIaXKIEHHUs
Oak
- Tpaucdopmarop, npexHasHadeHHbIH U1 TpeobpasoBanus UMITYJIbCHBIX CUTHAJIOB C

JATHTEIBHOCTBIO UMITYJIBCA JIO JECITKOB MUKPOCEKYH/I ¢ MUHHUMATBHBIM HCKAKEHUEM bopmbr
HMITyJIbCA.

MO0 w >

TpaHchopmMaTop ToKa
TpaHC()OpPMAaTOp HANPSIKEHUE
aBTOTpaHc(opmMaTop
MMITYJIbCHBIN TpaHchopmMaTop
MEXaHUYEeCKUH TpaHchopmaTop.

OTBeTHL:

1 Bapuant 1-C; 2-E; 3-11; 4-A; 5-B; 6-C; 7-C;8-E; 9-B; 10-A; 11-A; 12-]T; 13-]11; 14-B; 15-C; 16-
E; 17-A; 18-]1; 19-A; 20-B; 21-A; 22-]T; 23-B; 24-C;25-11.

2 papuant 1-[1; 2-B; 3-C; 4-]1; 5-E; 6-A; 7-B: 8-I; 9-A; 10-C; 11-E; 121-E; 13-B; 14-]1; 15-E; 16-
A; 17-A;18-B; 19-B; 20-11; 21-B; 22-C; 23-A; 24-E; 25-]1.

el HO}IFOTOBK‘A KOHCHEKTOB 10 TeEMaM HAa CAMOCTOSITEIbHOE H3YYCHHE

1

-

(O]

Jlatb ompenenenne H3MepUTENLHOMY MPe0OpasOBaTENio, natyuky. Ilpumepsr. JlaTumku
['CII. O6nacte nmpuMeHeHwusl.

Kakue ocHOBHBIE TpeGOBaHHS NPENBSBITIOTCS K H3MEPHTETBHBIM npeobpazoBaTesisam?
Oynkuus npeodpasosanus UII B cratucTuke (peansHas u HOMHUHAJIbHA).

[lepeuncauTs ® jmarh  ompeneleHHE OCHOBHBIM napameTpaM, XapaKTepU3YIOIIUM
ONTHYECKOE H3JIydeHHe. JlaTh XapaKTepUCTHKY HCTOUHHKAM OITHYECKOTO H3JTyYECHHUS.
OOBACHUTh HPUHIHI JCHCTBHS HHTErPaIbHbIX [IPUEMHUKOB OINTHYECKOTO H3IyIEHHUS

_ (TEMIOBBIX, THPOITEKTPHIECKHX ).

7.3 llpuMepHBIe 3a4eTHbIE BOIPOCHI.

Lo PO —

Jlaiite onpenenienne NOHSITHs «U3MEPHTETBHBIE TIPUOOPBLY.

Yro rakoe abcontoTHas. OTHOCHTETbHAS | [IPUBEJICHHAS IIOTPEIIHOCTH ?

[lepeuncinre 0CHOBHBIE XapakTepPHCTHKH CPEICTB HU3MEpEeHUH.

Yt0 TaKoe 4yBCTBHTEILHOCTS MpUOOpa?

[Touemy MarHuTOIIEKTPHYECKIH MEXAHU3M PAGOTOCIIOCOBEH TOTBKO HA TOCTOSHHOM ToKe?
Yro npeanpuHUMaeTCs Ul MCIIOTE30BAHKS €10 B npudopax MepeMEHHOro ToKa?
OnpenenuTe Ha3HAUCHKUE U OCHOBHBIE OCOOEHHOCTH rajJbBaHOMETPOB.

B Kakux mesnsx HCrosIp3yoT 10roMeTps?



10
11

12
13
14
15

16

ITowemy mKama 37€KTPOMATHHTHBIX npuOOpOB HENMHEHHA U KaKHM 00pazoM ee MOXKHO

YMEHBIIHUTE?

Hasosure mambonee pacmpocTpaneHHbiii SJICKTPOU3MEPUTETIbHBIN  IPUOOpP, KOTOpKIit
KOHCTPYUPYCTCSl HAa OCHOBE JJIEKTPOAMHAMHUYECKOrO MEXAHU3MA.

B gem oTimume GpeppoanHaMHYeckoro Mexanu3Ma ot SJIEKTPOAUHAMUYIECKOT0?

OOBSICHUTE MPUHIHUI EHCTRHS IpUOOPOB HHAYKIIHMOHHON CHCTEMEL

B 4em sakmouarorcs mpemMymectsa OJICKTPOHHOTO ~ CYETYHMKA OSHEPIUH  Iepen
SJICKTPOMEXAHHYCCKUM CUETUUKOM MHIAYKIHMOHHOM CHCTEMBI?

Kax naseBaeTcs ycrpoiictso, ompenernsioniee TeKymui Tapud? Kakwe nonomauTensble
3aJa4yu B SJICKTpOCHCTEeMAax OHO CII0cO0HO BBIITIOJHATE?

J1sl KaKuX meneif mpuMeHsoT ocuuorpagur?

OOBscHHUTE yCTPOICTBO U IPUHLHI el CTBUS OJIEKTPOHHO-JIYYEBOH TPYOKH.

Kakue cxempl mpeoGpaszoBanust curmaa IPUMEHAIOTCS B IPHUOOpaX BBIIPSIMHUTENBHOMN
CHCTEMBI?

Hasosure nBa mpemmyinectsa npubopos ¢ TCPMODJIEKTPUYCCKUMHU PIPE0OPa30OBATEISIMH,

.‘KOTOpI)IG SHAYUTECIIBHO PpaCcliupsrOT BO3MOYKHOCTH HX IIPUMEHCHUS B IETIX IIEPEMEHHOI'O

17
18
19

TOKa 110 CPaBHCHHUIO € IPYTHMH 3JIEKTPOMEXaHUIECKUMHE MPUOOPAMH.

Y10 Takoe mynT? B Kakux ciyuasx oH nmpuMeHseTcs?

OOBsICHUTE IPHHIKIT JCHCTBISA H3MEPUTENbHBIX TpaHCc(OPMATOPOB TOKA U HATIPSIKEHUSL.
OG6bsicHUTE Ha3HAYCHUE U TOPANOK PACYETa JOMOTHUTEIBHONO COIIPOTHBIICHHS B CXeMax
BOJIETMETpA.

Kakne wmeromer m3mepenus conporusnenmuit cymectByroT? IlpuBenute cymecTBeHHBIE
OTJIMYHSI METOJIOB.

Jlaiite KpaTKkoe OIHCaHKUE CyIIECTBYIOINX METOIOB HU3MEPEHHS YaCTOTHI.

Kakme mapameTpel  5IeKTPHYECKOH — MOIIHOCTH U3MEPSIIOTCS B IPaKTHYECKOMH
sleKkTporexuuke? KaxkoBel  TpeOGyeMble TOYHOCTHBIC XapaKTePUCTHKH  U3MEpEeHUs
MOIIHOCTH?

Kakumu criocobamu usMepsieTcst MOIHOCTS B Tpex(azHbIX Hensax?

OObsicHUTE MPUHLKI [eiicTBUS TH(GPOBOro BaTTMETpa.

OOBACHHTE CYIIHOCTH METOA CPABHEHUS ¢ Mepoi. Kakue MeToab! cpaBHEHHs ¢ Mepoi Bam
U3BECTHBI?

"Ha uem OCHOBaH IIPHUHIMUII MOCTOBOI'O METOIa HU3MCPCHUA DJICKTPHUYECKUX BECIUYNH?

[IpuBemuTe cXeMy OMHAPHOTO MOCTA U OOBACHUTE €ro pabory.

Hanummre ypaBHeHue paBHOBECHS MOCTA.

OObsiCHNTE NPUHIKI IEHCTBHS KOMIIEHCATOPA [IOCTOSHHOTO TOKA.

HasoBnTe 0cHOBHBIE 1OCTOMHCTBA IMEKTPOHHBIX AHATOTOBBIX IIpUOOpPOB.

Hasoure BenuumHbl, KoTOphIE CrIOCOGHBI H3MEPSTH COBPEMEHHBIE aHAJIOTOBBIE PUOOPHL.
[IpuBenure cTpyKTypHYIO CXEMY 21EKTPOHHOTO BOJIbTMETpA.

Haiite onpenenenue mudpoBoro H3MepUTENLHOro npubopa.

Kakue xBe oneparmu coBepuiaiores ¢ HeNpepbIBHON BEIHYHHOMN IpU €€ Ipeodpa3oBaHuU B
JHUCKPETHYIO (LU(PPOBYIO) BeIMUnHy?

Ilepeunciute ocHOBHBIE Y371BI LUPPOBOTO H3MEPUTETHLHOTO npudopa.

[Tepedrcnte OCHOBHEIE TOCTOMHCTBA THDPOBBIX H3MEPUTETBHBIX npuOOpOB.

JUist Kakux nesteit mpuMeHseTcs aBTOMaTH3aIHs HU3MEpEHHH?

YT0 OTHOCAT K ABTOMATH3MPOBAHHBIM CPeICTBAM U3MEpEeHnH ?

YUTo MMEIOT B CBOEM COCTaBE ABTOHOMHBIE MHOTO(QYHKIMOHATBHbIE IH(POBEIE TPHOOPHL?

,Uro npencrapsror co6oif M3MEpHTENBHBIE CHCTEMBI?

Ha xaxue knaccol nensares UBK mo Hasnavenuio?
KakoBo HazHaueHHne KOMIIBIOTEPHO-H3MEPHTENBHBIX CHCTEM?
Yro npencrapisior coboit BHpTyatbHBIE IpuOOPBI, KaKHe 3JI€MEHTHI BKIIOYAIOTCS B HX

CTPYKTYpYy?
Yro npencrapnsior co6oii HHTENIEKTYaTbHBIE M3MEPUTEIbHBIE CHCTEMBI?
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Yro nmpencraBiasior  coGoif  cereBbie MH()OPMALMOHHO-U3MEPUTENLHBIE  CHCTEMBI?
[IponsocTpupyiite Ha mpuMepe sHeprocHad)aromeit OpraHU3alUH.

[IpuBectn u ommcaTh cTpyKTypHBIE CXeMBI H3MepeHHs HEDJIEKTPUYECKHX BEIUUYHH (IpAMbIE
U CpaBHEHUS).

[lepeuncIuTh BEMMUMHBI NPOCTPAHCTBA W HA3BAHMUS OpHOOPOB JUISI WX H3MEpPEeHHUsL,
HalpuMEp: YPOBHEMEPBL, IEPOXOBATOCTh- TPODUIOMETPHI U T.JI.

-Onucars BO3MOKHEIE OyTH HJIH METOABl H3MCPCHHS MaJlbIX FCOMETPHYICCKUX pasMepoB

JleTane.

Omnncarb METOBI H3MEPEHHS YPOBHEH arpecCHBHBIX JKHIKOCTEH B 3aKpBITHIX OaKax.
Kakumyu MeTOaMM  MOYKHO HM3MEPUTH TONIIMHY JIHCTOBOTO IpoKaTa M3 pas3HYHbBIX
MaTepuanoB(MenHas (onbra, CTEKII0, AIIOMUHHUEBbIE CIIIABBI)?

Kak usmeputs paccrostue Mesxay aByms BepLIKMHAMU rop?

Orcath NpuHIAI JefcTBUs TpodUIOMETpa C IBE303ICKTPUYECKUM IPE0Opa30OBaTEIEM.
[IpuBecTn KnaccupUKAIMIO MEXAHUYECKUX BEJHYHH U CBI3H MEK/Ty HUMH.

MeTozbl u3MeEPEHUsT TMAMETPOB, TOHKUX 0€3 M30JSIHH, IPOBOJIOB U ONHUCATh KPAaTKO HX
CYIIHOCTE.

Kak H3MepuTh TOIMMHY rajabBaAHHYECKOTO TOKPBITHSI (HMKENb) Ha CTAIBHBIX M MEIHBIX
IUTACTHHAX.

Onucare BO3MOIKHBIE METOIBI M3MEPEHMs TONIIMHBI M3OJISIMOHHON JIEHTEL B pouecce
[IEPEMOTKH.

IlepeuncnuTs napaMeTpsr ABUKEHHS, CBA3b MEKIY HEMH, €UHHIIBI HU3MEPEHUs U Ha3BaHUs
IpUOOPOB AJISL UX U3MEPEHHUS.

MeTozbl u3MepeHusT CKOPOCTeH TPaHCIIOPTHBIX HA3EMHBIX CPEJICTB M OIUCATh KPATKO HMX
NPUHLUIIBI TEUCTBUS.

Kaxune ocHOBHBIE XapaKTEPHCTHKHE HMEET IPeobpazoBaTelh HEDJIEKTPUYECKHUX BETHYUH?
OxapaKTepu3yiiTe METOIbI H3MEPEHUH HEIIEKTPHUECKHX BETHYMH.

Kax knaccudunupyrores npeobpazosatesn HEOJICKTPUYECKUX BEIUYHH?

OObscHNTE YCTPOICTBO, NPUHUMUI AEHCTBHS M 0O1aCTh NPUMEHEHHS IpeoOpazoBareei
HE3JICKTPUYECKUX BEJIIMYUH: PEOCTATHBIX;

Tenzoconporusienui.

MHIYyKIMOHHBIX.

EMKOCTHBIX.

IIpe3031eKTpHYECKHX.

DOTO3TEKTPUUCCKUX

TepmoconpoTuBIeHHi.

Tepmoanexkrpuueckux.

[losicHuTe ~ KOHCTPYKTHBHOE  YCTPOMCTBO: MaHOMeTpa €  TEH30METPUYECKUM

._IIpeoOpazoBaresem.

71
72
73
74
13

76

DIEKTPHUYECKOTr0 GEH3HHOMETpA.

WMuayknuoHHOTO Taxomerpa.

DIIeKTpoHHOrO curHanuzaropa MOCY.

Harumka curnanusaropa CBK-3

Kakne norpemmnocts BHOCATCS B H3MepeHHS NpeoOpa3oBaTeIAMH  HEINEKTPHYECKIX
BEJIMYUH?

Pacckaxute 00 OCHOBHBIX H3MEPHUTENBHBIX HHPOPMALIHOHHBIX CHCTEMAX.

8. Yueono-memoouueckoe u unpopmayuonnoe oéecneuernue OUCUUNIUHDI.

Merponorus u siekTpuueckre u3Mepenus. YueGHOe mocoOme. Yd.-H3JLIL. lox pen. E.JI.
Hlabanmuna, K. Cmomuna. 2015 -282¢.



8.1 Ocnosnasn aumepamypa

1. Mup n3mepennit. Ot nokreii u APAOB K d5pram u kBaHtam /[lep. ¢ anrn. O.B. 3aMsITHHOIL.
M, Lenrponomurpad, 2003.- 219c¢.

2. M3mepeHHE 3JIEKTPHUYECKUX 1 HESJICKTPHICCKUX BEIUYUH. Yuel. moc. as Byzos / H.H.

Estuxues, S1.A. Kynepumunr u ap. M. DHeproaromusnar, 1990- 352c¢.

AHAnorosas 1 muppoBas 3MeKTpoHUKa. Y. s By30B / [O.®. Onaguuii, O.IT. ['nynxun,

A T'ypos. u 1p. M. Pamuo u cease, 1996-768¢.

4. DreKkTpHYecKue H3MepeHus HEdIekTpruaeckux Benuunn /Ilox pex. I1.B. HoBumkoro.-5-e
u3J1. DHeprust. 1975.-567¢.

5. Jlesmmua E.C.,Hosunxuii I1.B. DIIEKTPUYECKHE H3MepeHust pusnueckux BemuuwH.
N3mepuTtesbHble npeo6pa30BaTenH.-H..BHeproaTOanﬂaT, 1993.- 457¢.

6. Bonmep B.A. ,Andepos A.B. WamepurensHble muGoper. B 2-x Tomax. M.:U3narensctBo

-+ crapaapros 1966.-354c¢.

7. Jlemenxo W.I'..Bunokypos b.b., Top6ymos B.M. wu Ap. Metonel  u3MepeHus
HESTICKTPHICCKUX BeIMYHH. YyeOHoe nocobue. Tomek: Uy, TIIN, 1984.-95¢

8. Bunokypos B.b. M3mepenne mapameTpoB MarHUTHBIX —MOJel U XapaKTepUCTHK
(eppoMarHUTHEIX MaTepHaIoB. YueOHoe 1ocoGie. Tomex:Usn. TIIN, 1990(1998).-120c.

9. O.H.Onbmesckas, b.b.Bunokypos. Meroanueckue YKa3aHusl 10  BBIIOJHEHHIO
KYPCOBBIX ~ IIDOEKTOB 10  JUCLUIUIMHE « MeTomgpl 1 CPeICTBAa  M3MEpEHHUs
HEJJICKTPUIECKUX BeuuuHy». Tomck, M3a. TITY 199.-36¢.
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8.2 lononnumenvuasn aumepamypa

1. TMomamyk B.C. Usmepurensmbie npeobpasosatesu. Kues :Buma mKoa,1981-297c¢.
[IpoexrupoBanue naTumko s M3MCpEHHA  Mexanudyeckux Benmuus/ [lon pep.
B.I1.Ocaguero.- M.: Mammunocrpoenne, 1979.-497Cc.

Tune P. Dnexrpudeckue msmepenus HEJJICKTPUYECKUX BeNUYUH: [lepeBon ¢ HeM..-M.:
. Beicmast mikona, 1988.-256¢.

4. Byms B.K. OcHoBEI TCOpHH 1 pacyeTa MarHUTHBIX enei. 1.: Dueprus, 1999-154c¢.
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9. Mamepuanvno — mexnuuecrkoe obecneuenue oucyuniunsl ()neKmpuyeckue usmepexHus
HEIIeKMPUUEeCKUX 6euyim)

HGKLU/IOHHLIG AYJTUTOPHUH OCHAaIICHBI CTECHOaMH. I/ICHOHI)L’»}/IOTCH TCKCTOBBIC 3aJaHUS JId
TCKYILIETO KOHTPOJII 3HAHUU CTYIEHTOB, IIOJTYYEHHBIE IIpu  CaMOCTOSITEILHOM HU3y4YeHUU
JICKIIMOHHOT'O Kypca.

10. Memoouueckue PeKomeHoauuu no opeanuzayuu UBYHEHUA OUCUUNIUHDI:

Pabouas  yueGmas mporpamma 1o AUCHHIIIAHE  «DJIEKTPHYECKHE  H3MEPEHHUs
SJICKTPHYCCKHX W HEDJIEKTPHYECKUX BEIHYUH» COCTABICHA B COOTBETCTBHH C TpeOOBaHUIMH
®Gegnepansroro  [ocyrapcTBeHHOro obpasoBarensHOro cragmapra BO o npoduro
IMOArOTOBKH «ABTOMATH3AMUS TEXHOIOIHYECKHX IIPOLIECCOB U NIPOU3BOACTB» 15.03.04

Msydenue MUCHMIIMHBI NpOXOmuMT B (bopMe TeKLMOHHBIX 3aHATHI, BBIIOJIHEHHS
nabopaTtopHeIX paboT. CaMoCTOSTeTbHAS paboTa 3aKJIrOYaeTCs B BBINOJIHCHHH 3aJJaHuUs,
CaMOCTOATCIEHOM U3YYCHHH TEM CTYAEHTOM, a TakK JKe B KOHCIIEKTUPOBAHUHU T€M H HATHUCAHUU
TECTOB.



11. Texnonozuueckas Kapma oucuuniunor,

Kype 2 rpynma _POISIIP62ATIT cemectp 4

[IpertopaBatesns — Jekrop Jleney Mzus Baxranrosua

[Ipénonasaren, BEIYINNE MPAKTUYECKHUE 3aHITUS Heney Msus Baxranrosna

Kabenpa  AT77I7ulr

Becosoit koo dpumment mucrmmmmmy; B COBOKYITHOM peHTHHIOBOM OlleHKe, paccuuTEIBaEMOii 1o

BCEM NMCHMIIIIMHAM .

Hanmenosanue nucunnmmp, / Kypca

00pa3oBaHus B pabouem yueGHom
(Gakanaspuar, mnawe (A, B, B, I
CIeUHUaTnTeT, (ecnu sseodena
MarucrTparypa) MOOYbHO-
peimunzosan

DnekTpuyeckue M3MEPEHUS DIEKTPUYECKHX
M HEDJIEKTPUUYECKUX BEJTHYUH

OakanaBpuar

YposeHb//cTyneHs Cratyc nucunminnp

cucmema)

Konunuectso 3auernpix
CNMHULL / KpETUTOB

[O8)

CmeskHbIe AnCLHIANKB 10 yueGHOMY naany :

Gusuka, MH(]OpMaTHKa, MaTeMaTHka

BBOJAHBIN MOAY.JIb

(BXOILHOﬁ peﬁTMHF-KOHTpOHL, [IPOBEPKA «OCTATOYHBIX) 3HAaHUMI 110 CMEXKHbIM B,I/ICLII/II'U]I/IHEIM) .

Tema, 3ananue uan MepOoMnpusiTHe BXOAHOI0O Busl AynuTopHas | MunuMans | Makcnsannn
KOHTpOJIS TeKYLIeH | uin BHeaynu- HOe oe
aTTecTaLuu TOpHas KOJIMYECTBO | KONIHMYECTBO
Oannos Oannos
Dusnka. DnekTpuueckuii Tok. 3akon Oma. YCTHBI ayIMTOpHas 3 6
[locnenosarenshoe u napaienbHoe coenuHe e onpoc
NIPOBOAHUKOB.
®usuika. PaboTa 1 MOIHOCTS Toxa [1paBuna Kupxroga TECT ayUTOpHas 3 6
IUIA pa3BETBIEHHBIX Lieneii.
Hroro: ' 6 12

BA30OBbBIN MOJY.Ib

(npoBepka 3HaHuUit 1 YMEHHI M0 AucLUMIHe)

Tema, 3anaune uau MEPONPHSITHE TeKyLLIero Bune! AynuropHas | Munumans Maxcumarbh
KOHTPOJIst TCKYWIeH  |uiu BHeayu- HOE oe
aTrecTaumn TOpHas KOJIMYECTBO | KOJMYECTBO
Oasios Oanios
JIeKLMOHHbBIE 3aHATHS KOHTPOJIb f aynIuTOpHasi 4 8
Buas! 1 Metonp 13MepeHuit. [Torpewnocru M3MEpeHui. | cam. pab. ’ ay IUTOpHas 2 3
OcHoBHbIe XapaKTEPUCTHUKH U3MEPHUTENbHBIX npuGopoB | cam. pag. aynuTOpHasl. 2 5
1 npeobpazosareneii.
[Tocnenoparenshoe coenmnenme npeodpazosaresieii, cam. pao. ayauTOpHas 2 5
[IpeoGpazosarenu HE3JIEKTPUYECKUX BETUUHH. cam. pao. ayJIMTOpHas. 2 5
Peocrarusle, TCH30pE3NCTOPHbIE, Mbe303IEKTPHYECK e,
Bwepefme HESJICKTpHIeCkuX Bennuun. Usmepenne TecTt ayJIMTopHas 4 8 7
OCHOBHBIX MEXAHUYECKUX BEJIHYMH.
HsmepurensHeie MH(POPMALIMOHHbBIE CHCTEMb. KOHTp.pad. | ayauropHas 16 T
3auer UTOroBas ayIUTOpHas 16
aTTecTalus
Hroro: 32 68
JAONOJIHUTEJbHBII MOAaYJIb
Tema, 3anauue uan MEpPONPHUSITHE JOMOJIHHTENLHOIO Bunei Aynutophas | Munuman. Makcuman.
KOHTPOJIsA TEKYIICH (MM BHeayu- | KONIMYECTBO | KONudecTRO
aTrecTalmuu TOpHas Oannos Oajos
Hoknan Ouenka ayUTOpHas 10

JAOKJ1aga

il




PaspaboTka metoanueckoro pasparounoro MaTtepuana, |MpeseH. B ayIuTopHas 6 10
cOop uHopMaLIK 110 3a1aHHOH Tewme. (popme
JloKJana
12 20
HToro makcumym: 50 100

HeoOxoqumprii  Mmunumym s IOTyYeHHs] HTOrOBOM OUEHKH HJIH J0MyCKa K
TIIPOMERYTOUHOM aTrecTammun S0 6a/wios .

Monoanurenbubie TpeGoBaHus At CTYACHTOB, OTCYTCTBYIOIIHNX HA 3aHATHAX 110
YBAKHTENBHO NPHYHHE:  ycmHoe cobecedosanue npenooasamenem no npobuemam
PPONYIYENHbLX NPAKMUYECKUX 3AHAMULL, 0053AMENbHOE GLIIOIHENUE CAMOCTIOLMENbHbIX pabom.

CocraBuress = =7+Heney M. B. Hpk JlaBaTesb

3aB. kadenpoit (06CIyKHBAIOLIEH TUCITHILT HY) L\ / ®enopos B.E. norent x.5.1
Coruacosano:

1. 3aB. BeITyCKaroLeli Kadempo! / ®enopos B.E gonent k.3.1.

2. Jlexan (qupektop) ak eTadu THTy”R\@)HHH&Ha), [Ie peanusyeTcs AaHHOe HallpaBlIeHne
[IOJIFOTOBKHU @%f 4 < / Taryneckas JI.A., TOIEHT K.3.H.




