I'OCYJIAPCTBEHHOE OBPA3OBATEJBLHOE YYPEKJIEHUE BBICIIEIO OBPA3OBAHMS
«ITpuaHecTPOBCKHI rOCY1apCTBEHHbIH YHHBEPCHTET
um. T.I'. llleBuenko»

Pe1onunknii pununan

Kageopa asmomamuzayuu mexnonozuiueckux npoueccos u npou3Bo0Ccmes

T

PABOYAA IIPOI'PAMMA

Ha 2017 /2018 y4eOHbIl rox
YyeOHOH AHCHHUNITHHBI

OQJIEKTPUYHECKHUE UBMEPEHUS DJIEKTPUYECKHUX U
HEDQJIEKTPUYECKUX BEJINYNH>»

Han PaBJICHUEC ITOATOTOBKHU !

15.03.04. «Aemomamu3ayusa mexHo102UHECKUX RPOUECCOB U NPOUIEOOCHIE)

[Tpoduab NOArOTOBKH
15.03.04 «ABTOMATH3aLUA TEXHONOTHUECKHUX MPOLECCOB U NMPOU3BOJACTB (110 OTPACIAM)»

kBaMduKauns (cTerneHb) BbIMYCKHUKA
bakanasp

dopma o0yueHus:
3a04Has

Prionuua 2017



PaGouas mporpavma JwCHMIUIIHHBL  «DneKmpuuecKue UIMEPeHUA  INeKMpUuecKux U
Hednekmpuyeckux eeauyun»/ cocrautens [nymkos ILE.: TOYV BO «P® III'Y umenn T.I.
[IleBuenxor», 2017-2018, ¢.-21

PABOYAS NPOrPAMMA TMPEAHA3HAUYEHA JUISI TPENOJABAHMS JIMCHUTNIAUHBI
OBSI3ATEJIBHOI  YACTH  CTYJIEHTAM OUYHOIl ®OPMbl OBYUYEHUSI MO HANPABJEHHIO
MOAroTOBKM  15.03.04 - ABTOMATH3ALIMSI TEXHOJOMMYECKUX TPOLUECCOB MW
MPOU3BOJACTB U CHEUMAJIBHOCTH - 15.03.04 - ABTOMATHU3ALIUA TEXHOJIOTMYECKUX
MPOLECCOB U MPOU3BOJACTB U CIEUUAJIBLHOCTM.

Pabouas mnporpamma cocrasiena ¢ yuerom DenepanbHOTO ["'ocynapcTBeHHOrO
00pa3oBaTeIbHOIO CTAHAAPTA BBICLIErO 06pa30BaHUs MO HAINPABICHUIO MOATOTOBKH 15.03.04)—
‘ABTOMaTH3aHHH T€XHOHOFHH€CKHX,IIpOHGCCOB U TIPOU3BOJICTB, YTBEPKACHHOTI'O I[TPUKA30M
Munuctepetsa obpasosatus u Hayku Poccuiickoit ®enepannu ot 12.03.2015  No200.

«_a_ucp / Torymkos I'.E./ cr.npenoaasartean

~—

CocTaBuréa

(MOANKCH)



1. Ilenu u 3a0auu yue6HOi Oucyuniumnsvl

[fenbto npenonapaHus MHCIUILTHHEL SBISETCS YCBOCHHE CTYAEHTOM TEOPHH M IIPAKTHKH
METOJIOB ¥ HCIIONB30BAHHE CPEACTB M3MEPEHHs (M3MYECKMX BENWYMH JOOO0M MPHPOIBI C
HCIIO/Ib30BAHUEM KaK TPAJHIIMOHHBIX, TAK U COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHH, a
TaKke (QopMUPORAHKE Yy OOYHAIOMKXCS YCTOMUMBOM MOTHBAMH K CaMOOOPA30BAHMIO IYTEM
OpraHU3alMU UX CAMOCTOATENBRHOM NeATenbHOCTH.O0eCneUnTh OIMKHYIO IEKTPOTEXHHYECKYIO
NOJTOTOBKY CTYACHTOB HAa YPOBHE 3HAHHA METONOB 3JIEKTPHYECKHX H3MEPEHHH, CTPYKTYpPHI H
THIIOB H3MEPHUTEIBHBIX IPAOOPOB, KOHGHUTYpaud HHYOPMALHOHHBIX H3MEPHTENBHBIX CHCTEM.
Bripabotath yMenue BEIOHPaTh HEOOXOMUMBIE NIEKTPOH3MEPHTEIbHBIE PUOOPHI U YCTPOHCTBA
IUIsL IPOBEICHUS. M3MEPHTEIBHBIX JKCIIEPUMEHTOB. M3yduTh METOIBI M CPENCTBA U3MEPEHHS
IPUMEHHTENPHO K XapakTEpHCTHKaM OOOpYIOBaHHS, YCBOHTH OCHOBHBIE IIOHSTHS W
ONpeJICNICHNs], IUIAHUPOBAaHAE ¥ OPraHW3aluio M3MepeHui. Kiaccupuuuposate u onpenensTs
OCHOBHEIE XapaKTEPUCTHKH H3MEPHTEIBHBIX IpeoOpa3oBaTeiei.

1. Mecmo oucyunaunwt 6 cmpyxmype OOII BO

JlicuuniuHa BXOOWT B BapHATHBHYIO 4acTh 0asoBoro mukia Oioka B.1 denepansroro
KOMIIOHEHTa, HampasieHHs noarotoBku 15.03.04 «ABromaTuzamus TEXHOIOTHYECKHX
TPOLIECCOB M IIPOM3BOJICTBY, apecoBana A INOArOTOBKH OakalaBpoB MO MPO(HIIO OATOTOBKH
«ABTOMATH3aIMg TEXHOJOTMYECKHX IPOIECCOB W  IPOU3BOACTBY H  obecleuynBaeT
TEOPETUYECKYIO ¥ IIPAKTHYECKYIO IOATOTOBKY CTyAeHTOB B obmactu CAIIP.

Jins v3ydeHus QUCIMILIMEBI HEOOXOANMBI KOMIIETEHINH, CHOPMHUPOBAHHEIE B PE3yIbTaTe
H3y9eHMs TaKMX JUCIMIUIMH Kak «Pusuxa», «Matemaruka», «udopmarukar.

ITonmyuennsie B mpouecce oOydeHHs 3HAHHSA M YMEHHS MOTYT OBITH HCIIOJB30BAaHEI IIPH
H3yYCHHH TaKHMX JUCHHIUIMH Kak: «OcHoBBI CAIIPY.

[MporpaMmma NHCHOMIUIMHBEI IIOCTPOEHA COINACHO TPEeOOBaHMSIM K  00S3aTENBHOMY
CONEPXKAHMIO OCHOBHOM 00pa3oBaTeNbHOW NpOrpaMMbl IOATOTOBKH  BBITYCKHHKOB IO
HANPaBJICHUIO IOJTOTOBKH «ABTOMAaTH3alHs TEXHOJIOTMYECKHX IIPOIIECCOB M IPOU3BOICTBY
npoGuiIb «ABTOMATH3AIUS TEXHOJIOTHYECKHUX MPOIIECCOB M IIPOM3BOCTBY.

3. Tpebosanun K pe3y1bmamam 0C60EHUA OUCYUUNTIUHDL:
W3ydyeHne QUCHUIUINHEI HAalpaB/IeHO Ha ()OPMUPOBAHUE CIECAYIOMNX KOMITCTEHIIHIA:

[Toaroroska CTYACHTOB K CJICAYyIOLIMM  BHJAM  JCATCIIBHOCTH: IPOM3BOJACTBEHHO-
TEXHOJIOTHYECKOH, Hay‘IHO-I/ICCJIeI[OBaTeJIBCKOﬁ, MOHTaXXHO-HAJIAJOYHOH.

Kon
DopmyIHPOBKA KOMIETEHIIUH
KOMIIeTeH NN

OK-5 CnocoGHOCTH K CaMOOPraHU3aluy ¥ caMo0o0pa3oBaHuIo.

OIIK-3 Cnoco6HOCTH HCTIONB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHEIE TEXHOJIOTHH,
TEXHMKY, IIPHKJIaJHBIE IPOTPAMMHBIEC CPEACTBA NIPH PEUICHUH 337ia4
IpoeCCHOHATIBHOM IEATENLHOCTH.

OIIK-5 CnocoGHOCTh y9acTBOBATh B pa3paboTKe TEXHUYECKON JOKYMEHTAIIHH,
CBSI3aHHOM ¢ IPOGECCHOHATBHON IESITENHHOCTRIO.

IK-8 CnocoOHOCTP BHIIOIHATE pabOTHI 10 aBTOMATH3AIHH TEXHOJIOTHYECKHX
IPOLIECCOB M IIPOU3BOICTB, HX 00ECIEYCHHIO CPEACTBAMH aBTOMATH3ALMH H
YIIpaBJICHHS, TOTOBHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE METOIBI M CPEACTBA
ABTOMATH3alMH, KOHTPOJIS, JHarHOCTHKH, HCIIBITAHUH U YIIPaBICHHS
HpOLECCAMH, XKHU3HCHHBIM [IMKJIOM ITPOIYKIIHH B €€ KaYECTBOM.




[TK-18 Crioco6HOCTLIO aKKYMYIHPOBATH HAYYHO-TEXHUUECKYIO HHDOPMAIIHIO,
OTEYECTBEHHbIH U 3apyOerkHbIi ONBIT B 00JIACTH aBTOMATH3ALIMH
TGXHOHOFHQCCKHX>HpOHeCCOBPiﬂpOM3BOﬂCTB,aBTOMaTH?HpOBaHHOFO
YIPaBJICHHS KU3HEHHBIM LIMKJIOM MPOJIYKIIMH, KOMIBLIOTEPHEBIX CHCTEM
YIPABJICHHS €€ KAUECTBOM,

[TK-23 Crioco6HOCTHIO BBIMONHATE paGOTHI 10 HANAMKE, HACTPOIiKE., PeryIHpOBKe.,
ONBITHON MPOBEPKE, PErNAMEHTHOMY, TEXHHUECKOMY, IKCILTYTAllHOHHOMY
00cyKiuBaHKIO 000PYI0BAHUS, CPEICTB M CHCTEM aBTOMATH3AlIMK, KOHTPOJIS.
JIMarHOCTUKH, UCTIBITAHUI U YIIPABJICHHUsI, CPEJCTB IIPOrPAMMHOIO
obecrieveHust, cepTUQUKATMOHHBIM UCIILITAHUAM H3/ETHEH.

B pE3yJIbTATC OCBOCHHUA TUCUMILIMHBI CTYACHT JOJDKEH:
3HATh:

OCHOBHBIC IIOHSITHSI, 3aKOHbI W MOJEIM MEXaHUKH, OJJCKTPUYECTBA W MAarHeTH3Ma;
cneuMpuKy — MOJNYYeHHS — M3MEPHTEIBHOM  MHGOPMAMU B PasiHuHbIX  00JIACTAX
€CTECTBO3HAHMS: O0OOIICHHBIA MOJAXO K KJIACCH(DHKALIMH METOJOB H CPEJICTB M3MEpeHH i
(pU3HYECKMX BEJIMYMHI CMIOCOORI MOCTPOCHUS W OCHOBHbIE XaPAKTEPUCTUKH H3MEPUTENbHBIX
mpeoOpasoBatTesich;  METOAbl M CNOCOObI M3MEPCHHS IJIEKTPUUYECCKHUX, MATHUTHBIX W
HEDJIEKTPUUECKUX BEJMYHH,

yMeThb:

MPOBOJIUTL AHAIM3 HAYYHO-TEXHHYECKOH W NATEHTHOW M JMTEpaTyphl C IEbI0 BhIOOpa
ONTHMAJIBHOIO PELICHUS HW3MEPUTENIbHBIX 3a1ay; MOCTaBUTh IeJdb W CHOPMYIUPOBATH
TEXHUUECKOE 3aJaHue Ha [POEKTHPOBAHHE CPEJACTB HM3MEPEHHUIA; MCIOJIb30BATh
COBPEMEHHBIC CpPE/ICTBA H3MEPEHMs IPH IUIAHMPOBAHUM, OpraHU3alldd M [POBEAEHUH
M3MEPUTEIBHOIO SKCICPUMEHTA; HCIOJIb30BaTh CIPABOYHBIN anmnapar Jis BeIOOpa CpecTB
M3MEPEHHUH ¥ 3JIEMEHTHON Oa3bl Kak MpH perIeHHNH KOHKPETHBIX H3MEPUTENBHEIX 3a/1au, TaK U
A NPOEKTUPOBAHHYM HOBBIX CPEIACTB M3MEPEHMH;  JieslaTh MOCTAHOBKY 3ajJlau pacueTos,
MaTeMaTH4YecKoro W (PU3HUUECKOro MOJAGIHPOBAHHMS MPH MPOEKTUPOBAHUM  CPEACTB
U3MCPCHHM, YMETh IIPUMEHATh MALIMHHBIE TEXHOJIOTHH C HCMOJIB30BAHUMEM TAKETOB
NPUKJIAJHBIX  [IPOrpaMM;  HCHOJIb30BaTh COBPEMEHHBbIE TEXHHYECKHE CpEJICTBA  JUls
MPEJICTABICHUS TEXHUYECKOH JIOKYMEHTALIMH 110 pe3yJibTaTaM [MPOSKTHPOBAHMUSI.

BJ1A1€Th.

- Hay4YHO-TEXHHUYECKOH TEPMUHOJIOIUEH, CUMBOJIMKOW M YCIOBHBIMM 0003HAYEHHUSAMH B
00/1aCcTH U3MEPHUTETBHON TEXHHUKH.

- OCHOBHBIMH T10JI0KECHUSIMHA METPOJIOTHH, METOAaMHU 00padOTKU pe3y IbTaTOB H3MEPEHHIA,
- IpaBUJIaMK BbIOOpA CPEICTB U3MEPEHUH JUTS PEIICHMsI KOHKPETHBIX 3a/1ad.
- JOCTHIKEHHUSAMU U Tpo0JIeMaMU COBPEMEHHOM M3M. TEXHHUKH.

- NEPCIICKTUBAMU U TEHACHUHUAMHU PA3BUTHS U3M. TEXHUKHU.

4. Cmpykmypa u cooepiicanue OUCUUNIUHDI.




4.1.  Pacnpeoenenue mpyooemxkocmu ¢ 3.e/uacax no eUOAM  AYOUMOPHOI U
CAMOCMOAMENbHOU PAOOMBI CHIYOCHNIO08 NO CeMecmpam:

KoauuecTBo yacos

B Tom uncne ®opma

Tpynoemx
Cemectp SCTE AYIUTOPHEIX HTOTOBOTO
5.8 [ EET Beero e Jlab. CCMMH; CamocT. | KOHTpoJIs

pao. 3aHSTHH paboThI

6 3/108 108 8 8 . 92 sader ¢
OLICHKOH
Hroro: 108 108 8 8 - 92 Sauer ¢
OLIEHKO#

4.2. Pacnpeoenenue 6uooe yueonoii pabomsi u ux mpyo0oemKocmu no pazoenam OucUUnIUHbI

KoJsinuecrso yacoB

No AyautopHasi | Buea
pas- HanmenoBanue pasaeson pabora yAa.
: Bceero paGo
aena
J | 113 | JIP Ta
(CP)

OOuiue cBejienus 00 EKTPUUECKUX M3MEPEHHSIX,
| TEXHUKE U MeTouKe. [lorpemHocTy u
XapaKTEePUCTHKH CPEACTB U3MEPEHHUH.
DJIEKTPOMEXAHUUYECKUE H3MEPUTENBHBIE
MEXAHU3MBL.

1§

24

DnekTpoHHo-rpaduueckue npudopsl. M3mepenue
MEPEMEHHBIX TOKOB U HAINPSIKEHUH ¢ TOMOIIBIO
npeobpazoBarenei Toka.

Meroauueckue Bompocs! H3MepeHuit. Mamepenue 2 24
TOKa. M3MepeHue HampshKeHMs, CONPOTUBIIEHHIA.
CriennasibHble M3MepeHus. Vi3Mepenue MOIIHOCTH.
Vi3MepeHne MeTo10M CpaBHEHUS ¢ MEPOIA.

AHAJIOTOBBIE 2JIEKTPOHHbIE TPHOOPEI. [{HppoBLIe
U3MEPHUTEIILHBIE TIPUOOPHI.
ABTOMATH3aLHs UBMEPEHHUH,

[N
3]
[N
N

(U8

DNEKTPUUECKHE H3MEPEHHS! HEDJIEKTPHUECKHX
BesinunH. O0mue cBejieHus. CTPYKTYPHBIE CXEMBI
npudopoB.

['eHeparopibie n3MepuTeNbHbBIE MPeOOpa3oBaTEH.
[TapameTpuueckue U3MEpUTEIIbHBIE
npeodpazoBarey.

Hmoeo: 8 8 92




4.3. Temamuueckuii nian no eudam yuebHoii deamenvHocmu

JIEKITUH

Homep
pa3neia
AUCIHILIMHBI

Ob6nem
Jac0B

Tema Jexuun

VueGno-
HarJsaIH.
rmocoous

O6mmue cBeeHns 00 EKTPHIECKHIX
HU3MEPEHHIX H JJIEKTPOU3ZMEPUTEIBLHOM
anmnaparype. OCHOBHBIE IOHATHS U
omnpeneneHus. BHIBI H METOIBI H3MEPEHHUIA.
IlorpemuocTu u3MepeHui.
ONEKTPOMEXaHUYECKHE H3MEPHUTELHEIE
MEXaHHU3MBI.

Tab6muiel
Crennnl

OneKTpOHHO-TpaduIecKue NPUOOPEL.
W3mepenne nepeMeHHBIX TOKOB M HANPSKEHHI ¢
IIOMOIIBIO ITpeobpazoBareieii ToKa.
Meronudeckne BOIIPOCH H3MEPEHHIA.
W3mepenne Toka. Pacmupenue npenenos
usMepernid. OCOGEHHOCTH IPUMEHEHHS
IpHOOPOB HIIEKTPOIMHAMHUYECKON CHCTEM
Wsmepenue HanpshkeHus. Pacumpenne
[peNiesIOB H3MEPEHHH HanpspkeHus. M3Mmepenne
conpoTuBieHUN. TOKOBBIH METO
(mocnemoBaTebHbIH). MeToa HaIPsHKEHHUS
(mocnenoBaTensHEIA). OMMETp ¢ TMHEHHOH
mikajoi. CrenuansHsle H3MepeHus. ismepenne
¢ass1. VismMepenne yactoTsl. M3smepenue
MOITHOCTH. KI3Meperne MOIMHOCTH 0gHO(pa3HOMH
uenu. Miamepenne momuocty. Vsmepenue
MOINHOCTH B Tpex(}asHbix nemsx. [{udpossie
BaTTMETPEL

Crenanl
CXEMBI
Tabmuusl

AHaJIOroBbI€ 3IEKTPOHHEIE IPUOOPEIL.
BosbT™MeTphI TOCTOSHHOTO TOKA. BOIbT™METpEI
nepeMerHoro Toka. [{udposrie usmeputensusie
npubopsl. LludpoBoe koxuposanue — o61IHEe
cBezieHus. OCHOBHBIE METOMIBI IPE0OPa30BaHUS
HETPEPBIBHBIX H3MEPAEMbIX BEJTHYHH B KOJBI.
OCHOBHBIE XapaKTEPHCTHKH M IOTPEIHOCTH
IH(PPOBBIX H3MEPHTEIBHEIX YCTPOHCTB
ABTOMaTH3aIys u3MepeHuii, O0IIHE CBEICHUSL.
WsmepuTenpHbie cucTeMbl. KOMIBIOTEpHO —
H3MEPHUTEbHBIE CUCTEMEL. BUpTyansasie
npuOOpEL. MHTENIeKTyaIbHEIE H3MEPHTEIBHBIE
CHCTEMBI.

CxeMsl
Tabum.
CTEHBI




JJIEKTPHYECKHE H3MEPEHHS HEITEKTPHIECKHX
BemmanH. O6mue ceenenus. CTpyKTypHBIE
CXEMEI IPpUOOPOB ISl H3MEPEHHUS
HEJJICKTPUIECKHMX BEIHIHH. [ eHepaTopHsie
U3MEPUTEIIBHBIE IPe0OPa30BATEINH:

CxeMmsr
4 4 2 TEPMOJJICKTPUIECKHE, THE303IEKTPUYECKHE, h——
MarHuTORJIEKTPUYECKHE, TaTUuKu Buranna, .
(orosnexrpryeckue. [Tapamerprueckue
H3MEpHUTEIIbHBIE IPE0OPa30BaTEIIH: PEOCTATHEIE,
TEH304yBCTBUTEIIbHBIE, HHIYKTHBHBIE,
EMKOCTHBIE, ONITHYECKHE, TEPMONIPE0Opa30BaTeIIH
Hroro 8
4.4 IlpaxmuuecKue (ceMuHapcKue) 3aHAMUA NIGHOM He npedycmompeHbl.
4.5 Jlabopamoprbsie 3anamus.
Home YuebHo-
Ne p Ob6bem
ol pa3zena aacos Tema naGopatoproro 3ansiTus HarmsjH.
JHCHHAILTHHBI nocobus
OCHOBHBIE XapaKTEPHCTHKH H3MEPHTEILHBIX Crennpl.
1 1 2 npubOpoB u npeobpazosareneii. Msyuenne N3mepur.
KOHCTPYKIHH H3MEPUTENIBHEIX MEXaHU3MOB. puo.
OnexTpo
) ’ 5 OcCHOBHBIE >IEKTPHYECKHE H3MEPEHHS U i
006paboTKa HX pe3yIbTaToB. y
puOOpHI
3 3 2 Pacmmpenwue npenenos uamepenus OnekTpo
BNIEKTPOUIMEPUTENBHBIX TPHOOPOR. H3M.
npubopHEI
HM3y4enune >1eKTpoCTaTHIECKOrO OIS METOIOM
4 4 2 v EIP 4 CTEHJIBI
MOJETUPOBAHUSL.
ITpumenenue 3akona OMa JUIst pacyeToB B HEMIX
5 E 2 P AP . Wzmepwur.
MIOCTOSIHHOTO TOKa.
TIpHOOPHL.
W3smepwur.
6 - 2 M3mepenne xapakTepuCTHK HCTOYHMKOB TOKA.
npuaOOPEL.
Wamepwur.
7 7 2 H3mepeHHe OCHOBHBIX MEXaHUYECKHX BEJTHYHH.

pUOOPEI.




g g 5 M3mepenune pacxoa KUIKOCTEH U ra3os, JlaGopar.
KOHLIEHTPALWH. NPpUOOPBI.
Wroro: 16
4.6 CamocmoamenvHasa paboma cnmyoenma.
Pasnen Ne Tpynoem.
Tema u Bua CPC py
AUCHUIVIMHBL | 1/n (B wacax)
1 V
Paznen 1 Buabl 1 METO/1bl 3JEKTPUUECKHX U3MEPEHUH.
0.5
) OcCHOBHBIE XapaKTEPUCTUKU U3MEPUTENIbHBIX TPUOOPOB
Paznen 4 U peoOpazoBarTesei.
1
Paznen 4 3 o
[TocnenoBarenbHOE coeIMHEHHE TTpeoOpa3oBaTeliel. 05
Paznen 4 4
[TpeoOpa3zoBaTesin HEINEKTPUUECKUX BEJTUUUH. 1
Wroro: 3

5 Kypcogvie npoekmbl naanom He npedycmompenoi.

6. OobpazosamenbHble MeXHO02UU

B mnmpouecce OCBOCHHUA HNUCHHUIIIMHBI « E)HCKTpI/ILICCKI/IC U3MEPECHUSA DJICKTPHYUYCCKUX H
HEBJICKTPUUYCCKUX BEJIHYHUHY» HUCITOJIB3YIOTCA CJICAYIOIIHNE 06pa3013aTeanble TEXHOJIOTHH.

®

[Ipu urenHuwu

JIEKLHH;

1abopaToOpHbBIE 3aHATHUS;

CaMOCTOSATEIbHBIE pabOThl CTYIEHTOB, B KOTOpBIE BKJIOYAETCs OCBOECHHE
CTyJIeHTaMU (PU3UYECKON CYIIHOCTH SIBJICHUMN, IIPOUCXOAALINX B MaTepHaiax rnpu
BO3JIEHCTBHH HA HUX pPa3JIMYHbIX (HAKTOPOB B YCIOBHAX MPOU3BOJACTBA U
SKCILTyaTallMH ;

KOHCYJIbTAI[MH NperoaaBaresei.

JIEKIIUI UCIOJB3YETCSt METOA aKTUBHOro oOydeHus — «lIpobiemnas sekuus».

[Tepen u3ydennem MojyJis obo3Hauaercss npobseMa. Ha pelleHHe KOTOpod Oy/er HanpaslieH
BeCh MOCJACAYIOIIMI Marepuan mojyss. Ha npakTHUecKuX 3aHATHAX MCIOJIb3yeTCs MpHEM
uHTepakTiBHOTO 00yuenus: «Kei#ic- Meroq». Takxke s npenojiaBaHus  JIMCHMIIIMHEI
MpeJyCMOTPEHb!l TPAAMLMOHHBIE W WHHOBALMOHHBIE TEXHOJOTMM B pamKaX ayJAHTOPHBIX
3aHATHH U CaMOCTOSATEILHON paboThI CTYAEHTOB.



Buo

3anamun Hcnonv3zyemoie unmepakmueHsie Konuuecmeo
(T, ITP, 00pa3zoeamenbHole MEXHONOZUU 4acos

JIP)

Cemecmp

JI MeTtonp! ipoOnemMHoro o0y4eHus.
[TonckoBBIi METO. DJIEMEHT JUCKYCCHH, 4
pa300p KOHKPETHBIX CHUTyallHi, aKTHBHOE
HCIIOJIb30BAHHE KOMIIBIOTEPHBIX METOIHK.

I1P Hccnenosatenbekuii meroa. Onepexaromas
camocTosTeNbHas padota. O6cyxaeHue 6
npobnemHo# cutyarun. Mcnons3oBanue
merona «Keiic-cragu». I'pynmosas
quckyccus. [IpeseHTanum.

Cp [Touck mMarepuana ¢ UCIOIb30BaHUEM
HHTEpHET-pecypcoB. ObOcyxaeHne
TBOPYECKOTO 3a/IaHHUS.

Hroro: 10

7. OuenouHble cpeOcmea ONIA MeKyue20 KOHMPONA YCNeGAeMoCcmu, RPOMENCYMOUYHOl
ammecmauuu no UMo2am O0C60CHUA OUCUUNIUHbL U y4eOHO-MemolduuecKoe obecneueHue

camocmoamenbHou pabomsl crmyoeHmoe

7.1 Konmponupyowjuii mecm

WTOroBbIid KOHTPOJUPYIOIIKHI TECT IPOBOAMTCS 110 BCEM

pas3fciaM U BBEIBIACT TCOPCTHYCCKUE 3HAHNUS, IIPAKTHICCKUE YMCHNS X aHATUTUICCKUE
CIOCOOHOCTH CTYACHTOB.

MOOwp -

PemYO®Ep N

1-BapuanT
Yo TaKoe 3MeKTPHIECKHI TOK?
rpadudeckoe H300pakeHHue 3IEMEHTOB.
3TO yerpoiicTBo st m3mepenus JJ1C.
VIIOPSOOYEHHOE JBIDKEHHE 3apsHKEHHBIX YaCTHI] B IPOBOIHHUKE.
OecropsHOYHOE JBHKCHUE YACTHI] BEIIECTBA.
COBOKYITHOCTH YCTPOMCTB MPEHA3HAYE€HHBIX JJIS HCIIOIB30BAHHUS IEKTPUIECKOTO
CONIPOTHUBJICHHS.
VCTpoiicTBO, COCTOSIINEE U3 IBYX IIPOBOJHUKOB JTI000# HOPMEL, pa3/iefieHHBIX JU3JIEKTPUKOM
JIIEKTPETHI
HUCTOYHHK
PE3UCTOPHI
peocTaTsl
KOHJICHCATOD
3akoH [[xoyns — Jlenna
paboTa IpOM3BOAMMAs HCTOYHHUKAM, paBHA mpou3sBeneHuio J/IC ucTounuKa Ha 3apsi,
MEPEHOCHMBIN B [ICTIH.
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omnpenenseT 3aBUCUMOCTE Mexay DJIC HCTOUHNKA TUTAaHHUS, C BHYTPEHHHAM COIPOTHBIICHHEM.
IPONOPLHHOHAJIEH CONPOTHUBICHUIO IPOBOAHMKA B KOHTYpe anreOpandeckoi CyMMBI.
KOJIMYECTBO TEIUIOTHI, BBIAEISIOMENCS B IPOBOJHHUKE TPH MPOXOXKACHHH 110 HEMY
JJIEKTPUYECKOr0 TOKA, PABHO [IPOM3BENCHHUIO KBaJpaTa CHIIbI TOKA Ha CONIPOTUBIICHHUE
MPOBOJHMKA B BpeMs IIPOXOXKACHHS TOKa 4e€pe3 IIPOBOJHUK.

IPSMO MPONOPIHOHABHA HANPSHKEHUIO HA 3TOM Y4acTKe M 00paTHO MPONOPIHOHATLHA €T0

COI'IpOTPIBJ'ICHPHO.

pe3ncTop
KOHJICHCATOP

peoctat

MOTEHIIHOMETP

amIepMeTp

Onpeznenute COMPOTHBIIEHUE HATH JIEKTPHUECKOM JTaMIibl MomqHOCTRIO 100 BT, ecnu 1amna
paccunTaHa Ha Hanpsbkerue 220 B.

570 Om.

488 Om.

523 Om.

446 Owm.

625 Om.

®u3uyeckas BEIUYHHA, XapaKTEPHU3YIOMIYIO OBICTPOTY COBEpIIEHHUS PabOTHL

pabota

HaNpsSOKEHUS

MOIIHOCTH

COIIPOTHUBJICHUS

HET MPaBWJILHOTO OTBETA.

Cuira ToKa B 3IEKTPHYECKOM [enH 2 A IIpH HanpsKEHUH Ha ero Kouiax 5 B. Haiigure
COIIPOTHBJICHHE MTPOBOJHUKA.

10 Om

0,4 Om

2,5 Om

4 Om

0,2 Om

3axoH OMa I ITOJIHOHM LENH:

I=UR

U=U*1

U=A/q

===,

I=E/ (R+r)
JM31eKTpHKY, JUTATETFHOE BPEMS COXPAHSIONIHE MOJISIPU3AIKIO MIOC)IE YCTPaHEHHs BHEIHETO
ANIEKTPAYECKOTO TOJIA.

CETHETOIJIEKTPHKH

3MEKTPETHI

MOTEHIHAI

MbE303JIEKTPUYECKUH d3PdeKT

AIEKTPHYECKUH EMKOCTh

. BeniecTBa, mo4TH HE MPOBOASAIINE DIICKTPHIESCKHIA TOK.

IUIIEKTPUKA
3JIEKTPETH
CETHETONIEKTPHUKH
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IIEE30NIEKTPUIECKHH dPdeKT
JAuox

. Kakue B3 nepeuncieHHbIX HAKE YaCTHII HIMEIOT HAMMEHBIIHH OTPUIATENLHEIN 3apsa?

3JIEKTPOH
IIPOTOH
HEUTPOH
AQHTUIIEKTPOH
HEUTpaIbHBIA

. Yyacrtok men# 370...7

9acTh LEMH MEXAY OBYMS y3J1aMHu;
3aMKHYTasl 4acTh LETH;

rpadpuyeckoe H300paKEHUE DIIEMEHTOB;

9acTh LENH MEXAY ABYMS TOUKaMH;

3JIEMEHT IEKTPHIECCKOM IEeNH, IPEAHAa3HAYECHHBIH A7 HCIOIb30BaHHE 3IEKTPHYECKOTO
COIIPOTHBIICHHUS.

. B npubope 111 BeDKUTaHNUA 0 J€PEBY HanpshkeHue noHmxkaercs ¢ 220 B no 11 B. B macmopre

TparcdopmaTopa ykasaHo: «Ilorpebisiemas momHoCcTh — 55 BT, KII[{ — 0,8». Onpenenute cry
TOKa, IPOTEKAIOMIETO Yepe3 NEPBUYHYIO M BTOPHYHYIO 0OMOTKH TpaHchopmaropa.
L=034A41L,=124

L =444;1,=144

[ =53446L,=14

L=025A4;1,=44

L=04541,=144

. IlpeoOpa3yioT 3HEPrUio TOMIHBA B JIEKTPHIECKYIO SHEPTHIO.

ATOMHBIE NIEKTPOCTAHIIHH.
TenmoBbie AMEKTPOCTAHIIUH
Mexanndyeckue IeKTPOCTaHIAH
I'uposnexkTpocTaHuH
BerpoanextpocTaHyy.

. Peoctar nmpuMeHSIIOT [U1s peryJIHpOBaHUS B [ETIH. ..

HaNpsOHKEHUs
CHUIBI TOKa

HaNpPsHKEHWS ¥ CHJIBI TOKa
COTNIPOTHBJICHUS
MOIIHOCTH

6 VeTpoiicTBO, CocTOSIIEe U3 KATYIIKH ¥ XKEJIE3HOTO CePICYHUKA BHYTPH €.

TpanchopMaTop
Garapes
AKKyMYJIATOD
peocrar
3JIEKTPOMAarHuT
Junons — 310
J1Ba Pa3sHOMMEHHBIX JNIEKTPUYECKHUX 3apsia, PAaCcIOI0KEHHBIX Ha HEOOIBIIOM PacCTOSHUH APYT
OT Apyra.
abCONIIOTHAS TUAJIEKTPUYECKas IPOHUIIAEMOCTh BaKyyMa.
BEJIWYMHA, PaBHAsi OTHOIICHHUIO 3apsaa OJHOH U3 00KJIaIOK KOHAEHCATOpa K HAPSIKEHHIO
MEXTy HUMH.
BBICTPAaHBaHHE JUIIOJNEH BJIOJIb CHIOBHIX JIMHUH 3JEKTPUYECKOTO TIOJIS.
YCTPOHCTBO, COCTOSINIEE U3 IBYX IIPOBOJHHUKOB T000H (hOPMEIL, pa3/ie/IeHHBIX TU3IEKTPUKOM.
Haiinute HEBEpHOE COOTHOIICHHE:
10m=1B/1A
1B=1/x/1Kn
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1Kn=1A*1¢

1A=10Mm/1B

1A =]Ix/c

[Tpu napannensHoOM coenuHeHNH KOHJIEHCATOD...... =const
HalpsDKEHUE

3apsan

EMKOCTh

COIIPOTUBIICHHE

CHJTIBI TOKA

. Bpamaromasics 9acTs 3ekTporeseparopa.

CTaTop

poTop
TpaHcdopmarop
KOMMYTAaTop
KaTyInka

. B uens ¢ HaIpsXXCHUEM 250 B Bximounu MOCIICNOBATEIIbHO ABE JTaMIIbl, pACCUMTAHHBIE HA 3TO

e Hanpspkenue. Oxna namna MomHocThio 500 Br, a apyras MomsocTsio 25 BrT. Omnpenenute
COIIPOTUBJICHHUE IIETIH.

2625 Om.

2045 Om.

260 Om.

238 Om.

450 Om.

. Tparcdopmarop Toka 370...

TpaHchopmartop, IpeAHa3HaYeHHBIA is IIpe06pa3oBaHus HMITYJIbCHBIX CHTHAJIOB C
ATHTEIBHOCTBIO HMITYJIBCA 10 IECATKOB MEKPOCEKYH/] C MUHMMAIBHBIM HCKaXEHUEM (pOPMBI
HUMITYJIbCA.

Tpanc(HOpMaTOp, NUTAIOIIMHCS OT HCTOYHNKA HANIPSKEHHS.

BapuUaHT TpaHcpopmaTopa, MpeJHa3HAYCHHBIN IS TPe06pa3oBaHus BIIEKTPHYECKOH YHEPTHH B
SNIEKTPHYIECKUX CETSIX U B yCTAHOBKaX, IPEHA3HAYECHHEIX JUIA IPHEMA B HCIIOIH30BAHHAS
3JIEKTPUYECKON JHEPTHUH.

TpaHchOPMaTOp, MUTAIOIMNCS OT HCTOYHUKA TOKA.

Tpauchopmarop, IepBHYHAT 0OMOTKA KOTOPOTO MEKTPHUECKH HE CBSI3aHA CO BTOPUYHBIMH
OOMOTKaMH.

. Kakoii BetnuuHOM sSBiIsSeTCss MarHuTHLI 0ToK ©?

CKaJISIPHOM

BEKTOPHOH

MEXaHUYECKUUN

OTBeTH A, B

MIEPIICH IUKYJISIPHBIHA

CoBOKyMHOCTb BATKOB, 0GPa3yIONMMX MEKTPHIECKYIO LIETlb, B KOTOpo# cymmupyiores DJIC,
HaBEIEHHBIE B BUTKAX.

MarHuTHas CHCTEMa

IUIOCKAs MarHWTHAs CHCTEMA

obMoTKa

H30JISAIHS

HET IPaBHIFHOTO OTBETA

3eMJIi1 ¥ IPOBOJAIIKE CIIOH aTMOCheEpE! 06pasyeT CBOeoOpasHEI KOHIEHCaToP.
HabmonenusamMu yCTaHOBIICHO, 9TO HANPSKEHHOCTh 3JIEKTPHYECKOTO TOJIS 3eMITH BOIH3H ee
HOBEPXHOCTH B cpexHeM paHa 100 B/m. Haiinute snextpudeckuii 3apsn, cuuTas, 9to oH
PaBHOMEPHO pacIpeNelieH 10 BCEH 36MHOM MTOBEPXHOCTH.

4,2-10°Kn
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4,1-10°Kn
4-10° Kn
4,5-10° Kn
4,6 -10° Kn

2-BapHaHT
YTo Takoe 3eKTpHYecKas mers?
3TO YCTPOUCTBO M m3Meperus DJIC.
rpagudeckoe H306paKenHne ITEKTPHIECKOH LCITH, ITOKA3BIBAIOIEE IOPAOK H XapaKTep
CO€IHHEHHE 3JIEMEHTOB.
YIOPANO9ICHHOE NBHXKEHHE 3apsSHKEHHBIX YaCTHI] B IIPOBO/IHHKE.
COBOKYITHOCTB yCTPOHCTB, [PEIHA3HAYEHHBIX IS IPOXOXKICHUS BIIEKTPHYECKOIO TOKA.
COBOKYNHOCTh YCTPOKCTB NpeAHA3HAYEHHBIX /ISl HCIIOIb30BAHMS SNEKTPHIECKOTO
COIIPOTHBJICHHS.
ISJIC ucTouHuKa BEIpaXxaeTcs bopmyoii:
I=Qit
E= Au/q
W=q*E*d
© =E£4d
U=A/q
BriepBbie sABNEHHS B 3TEKTPAUECKHX HEMSX MIy60KO H TIATENLHO H3YYHIL:
Matixn ®apaneit
Jxemc Makcsen
I'eopr Om
Muxawun JTomorocoB
Mlapas Kymon

A\

aMIepMeTp
peocrar
pe3ucTop
KITI0Y
IOTEHIMOMETP

Emxocts konzencaropa C=10 Mx®, HanpspkeHue Ha o0knankax U=220B. Onpenenuts 3apsn

KOHJIEHCATOpa.
2.2 K.

2200 Ko
0,045 Ka.

450 K.

22*=107°K..
OTO B HPOCTEHITEM Cilydae PeOCTaTHI, BKIIOYACMbIE IS PEryIAPOBAHHMS HANIPSOHKECHHSI.
NOTCHIIMOMETPHI
PE3UCTOPHI
peocrartsl
KIII04
CYETUHK
YacTe nemu Mexny IByMs TOUKAMH HA3BIBACTCS:
KOHTYp
Y4acCTOK eI’
BETBb
3JIEKTpUYeCKas Iellb
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ComnpoTuBienue nocie10BaTebHON HEH:
R=R,

R=R,+R,+Ry+ ~+R_

RI =R +R,J+ R+ ~+R_I

Cuna Toka B IPOBOJHUKE. ..

IpSMO NPONIOPIHOHATILHO HANPSHKEHHIO Ha KOHIIAX IIPOBOJHHKA

IpPSMO MPONIOPIMOHANEHO HAPSHKCHHIO Ha KOHIAX IPOBOIHAKA U €TI0 COMPOTHBICHHIO
00paTHO MPOMOPIHOHAIBHO HAIPSHKEHUIO HA KOHIIAX MPOBOIHUKA

00paTHO MPONOPIHOHAILHO HAPSIKEHAIO HA KOHIIAX IPOBOIHAKA H €70 COIIPOTHBIICHHIO
SJIEKTPHICCKUM 3apAZIOM H IIONIEPEIHOE CEUEHHE MPOBOIHMUKA

. Kakyro snepruro motpe6iser u3 cetu snekTpuyeckas Jamna 3a 2 4, eClid ee COIPOTHBIICHHE

440 Owm, a Hanpsoxerue cetn 220 B?
3408m -

240 Bt =

220 Bm-y

375 Bt =

180 Bt - =

.1rBr=

1024 Bt
1000000000 Bt
1000000 Bt
1072 Bm

100 Bt

. Uto Takoe noreHuuan Touxn?

3TO Pa3HOCTh MOTEHLHAIOB JBYX TOUEK 3JIEKTPUYECKOTO TOJIS.
3T0 abCOMOTHAs JUIIEKTPHIECKas IPOHUIIAEMOCTh BAKyyMa.

Ha3bIBAIOT BEIUIHHY, PaBHAs OTHOIUCHHUIO 3apsijia OHOH M3 0OKIIAJOK KOHIEHCATOPa K
HANPSHKEHUIO MEXIY HUMH.

Ha3bIBAIOT YCTPOHCTBO, COCTOALIEE U3 IBYX IPOBOIHHKOB JEO00H HOPMEL, PasieeHHBIX
JIM3IIEKTPHKOM.

Ha3bIBAIOT paboTy, 0 NEPEMEICHHUIO eAUHAYHOTO 3apsA/a B3 TOUKH IIOJIS B GECKOHEYHOCTD.

—
 aa———

. YciioBHOE 0003HaYeHUE

pe3ucTop
IpeIOXPaHUTENb

peoctat

Kabenb, IPOBOJT, INIMHA JIEKTPUYECKON LIETIH
HOPHEMHHK JJIEKTPHYECKOH SHEPTHH

- Jlamna HaxanuBanus ¢ conpotusnenneM R= 440 OM Bxmodera B ceTs ¢ Hanpsokerrem U=110

B. Onpenenuts cuity ToKa B j1amiie.
25 A

30A

12 A

0,25 A

1A

. Kaxue HOCHTENMHM 3apsia CymecTBYOT?

JJIEKTPOHBI
MOJIOXKHTCIIBHBIC HOHBI



C. oTpunarebHBIE HOHBI

D. nelitpanbubie

E. Bce mepeunciennsie
7

16. CKOJIBKO B CX€ME Y3JI0B H BETBEH?
A. y370B 4, BETBeI 4;
B. y3nos 2, BeTseii 4,
C. y3moB 3, BeTBeii 5;
D. y3noB 3, BeTBeii 4;
E. y3noB 3, BeTBeii 2.
17. Benmuuuna, o6paTHas COMPOTHBIIECHHIO
A. MpoBOAUMOCTH
YIEJIBHOE COMPOTHBIICHHE
HeproL
HanpspKEeHHe
MOTEHIIHAIT
. Emxocts xornencaropa C=10 M®; 3apsiz Konzencaropa Q= 4-107° X7. Onpenennts
HanpsDKEHHEe Ha OOKIaaKax.
0,4 B;
4 MB;
4107 B;
4-1077 B;
0,04 B.
9 Byner ;i npoxoquTs B IeN# NOCTOSHHBIH TOK, €CIIH BMeCTO HeTogHAKa DJIC — BKIIOYHTS
3apsHKEHHBIH KOHZIEHCATOp?
A. He Gyner
B. Oyaer, HO HemoTO
C. 6yner
D
E.

Jikel

SHONw>

. A,B
BCE OTBETHI MPABUIILHO
20. B uenu nuTanns HarpeBaTeNbHOro NPHGOPa, BKIFOYEHHOTO Mo Hanpspkerue 220 B, crna
ToKa 5 A. OnpenenuTs MOITHOCTH IPUOOpA.
25Br
4,4 Bt
2,1 kBt
1,1 kBt
44 Bt
. [110THOCTB 37IEKTPHYECKOTrO TOKA ONPENENIETCS 0 GOpMYyIIE:
...=q/t
...=I/S
...=dl/S
=R
...——l/t
. Ompenie/Th KOMMYECTBO TEMNOTEI, BRIISIEHHOE B HArPEBaTENbHOM IpHGOpe B Teyenue 0,5 4,
€CIM OH BKJIFOYCH B ceTh HanpspkenueM 110 B u umeer conporusnenue 24 Owm.
130 000 Tx
650 000 Tx
907 500 Ix

235 k]Tx

BP’.UOP’?BP‘J.UOPUP

Sowp



445 500 Tx

23. MarsuTHas CHCTEMa, B KOTOPO# BCE CTEPKHU HMEIOT OZIMHAKOBYIO OPMY, KOHCTPYKIHIO H

RHMOOwWp

I

REUOw

PasMEDEL, 4 B3aUMHOE PaCTIOJNIOKEHHE TFOGOr0 CTEPXKHS 110 OTHONIEHHIO KO BCEM IpMaM
OJIMHAKOBO JIJI BCEX CTEPHEN.
CHMMETPHYHAs] MarHUTHAS CHCTEMA
HECHMMETPUYHAS MarHUTHAs CUCTEMA
IUTOCKAask MAarHUTHAs CHCTEMA
MPOCTPAHCTBEHHAsI MATHUTHAA CUCTEMA
pAMas MarHATHASA CHCTEMA
. OBecrnieunBaer Gpu3MIECKyIO 3aIUTY AU aKTUBHOTO KOMIIOHEHTA, 4 TAKKE MPENCTaBIsgET
coboit pe3epByap i Macia.
obMoTKa
MarHuTHas CHCTEMaA
aBTOTpaHchopMaTop
CHCTEMA OXJIAXKICHHUS
baxk
. Tparcgopmarop, npeHa3HaueHHb J1s TPeo6Pa30BAHMS HMITYIECHBIX CHIHATIOB C
ATMTEBHOCTEIO MMITYJIBCA /10 AECATKOB MHKPOCEKYH C MUHHMABHEIM HCKaXeHHEM GOPMEL
HMITYJIbCa.
TpaHc(hopMaTop ToKa
TpaHCHOPMATOP HANPSHKEHHE
aBTOTpaHchopmaTop
HMILYJIbCHBIH TpanchopMarop

. MeXaHWJecKHii Tpancdopmarop.

TBETEHIL:
BapuanT 1-C; 2-E; 3-]1; 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-]1.

2

Bapuant 1-J1; 2-B; 3-C; 4-]1; 5-E; 6-A; 7-B; 8-]1; 9-A; 10-C; 11-E; 121-E; 13-B; 14-11; 15-E; 16-

A; 17-A;18-B; 19-B; 20-/1; 21-B; 22-C; 23-A; 24-E; 25-]1.

7.2 I10020moeKa KOHCReKmog no memam Ha CAMOCHOAMETbHOE usy4enue

1 Jlath ompenenenne H3MEpHTENBHOMY IIPe0OpasOBaTeNio, NaT4MKy. IIpuMepsl. Jlaramku
I'CIL. O6nacts mpumeHeHwsI.

2 Kaxwe ocHOBHbIE TpeOOBaHMS NPENBSBISIOTCS K H3MEPHTENHHBIM IpeobpasoBatensm?
Dynxuus npeobpasosanus U1 B craTHCTHKe (peasibHas B HOMHHAIBHAS).

3 Ilepewncimte ® 71aTh oONpeNeNeHHE OCHOBHBIM IIapaMETPaM, XapaKTePH3YIOLIAM
ONTHYECKOe H3Ty4eHHe. [laTh XapaKTepHCTHKy HCTOYHHKAM ONTHYECKOTO H3TYYEHHS.
OOBACHATD NPUHIMN ACHCTBASA WMHTETPAIBHBIX IPHEMHUKOB ONTHYECKOTO W3IyYCHHs
(TETLIOBBIX, MUPOIIEKTPHIECKHX ).

7.3 IIpumepHuie 3auemnsie 60npocot.

1 JlaiiTe onpesienieHre TOHATUS KH3MEPUTEIBHBIE IIPAGOPEIY.

2 Yro Takoe abcomoTHasa. OTHOCHTENbHAS H IPABEICHHAS IIOrPEITHOCTH?

3 Ilepeuncnure OCHOBHBIE XapaKTEPUCTHKH CPEACTB H3MEPEHHIA.
YTo TaKoe YyBCTBUTEIBHOCTH IpubOpa?

4 Tloyemy MarHHTO3JIEKTPHYECKUN MEXaHH3M paboTOCTIOCOGEH TOIBKO Ha MOCTOSHHOM TOKe?
Hro mpeAnpUHAMAETCS IS HCIIONB30BAHKS €r0 B IPUOOPax MEPEMEHHOTO TOKa?

5 OmnpenenuTe Ha3HAYEHHE ¥ OCHOBHEIE 0COOEHHOCTH TaJlbBAaHOMETPOB.
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B KaKux 1ensx HCToJIb3YIOT IOTOMETPHI?

Ilouemy mKana 31eKTPOMArHUTHBIX IpUOOPOB HENMHEHHA W KaKuM 00pasoM ee MOXKHO
YMECHBIIHTE?

Hasosure mambonee pacmpocTpaneHHBIH SJICKTPOU3MEPHTEIBHEIA IIPUOOP, KOTOPBIH
KOHCTPYMPYETCS Ha OCHOBE 3JIEKTPOJMHAMHYECKOIO MEXaHH3MA.

B ueM otmrume $hepponMHAMAYECKOTO MEXaHU3MA OT NEKTPOAUHAMIUECKOro?

OO6BsicHUTE NPUHITAN AeHCTBHS NIPHGOPOB HHIYKIIMOHHON CHCTEMBL.

B €eM 3akmovaoTcs mOpeMMyIecTBa TEKTPOHHOTO — CHETUMKA SHEPIHH TEpeX
JJICKTPOMEXaHHYCCKHAM CUYCTIYNKOM HHAYKIIHOHHOH CHCTEMBI?

Kax nasemBaetcs ycrpoiicTo, ompenensiomee Tekymuii tapu? Kakuwe momomnurensHbie
3a7la49M B 3JICKTPOCHCTEMAX OHO CIIOCOOHO BBIIOTHATE?

JUtst KaKuX Heselt NPAMEHSIOT OCIMILIOrpadbl?

OO0nsacHATE yCTPONUCTBO ¥ NPUHIAI CHCTBHS 3JIEKTPOHHO-IIy4€BO# TPYOKH.

Kaxwe cxembl mpeoGpa3oBaHHs CHIHAJa NPHMEHSIOTCS B npubopax BEHIIPSIMHUTEIHHOM
CHCTEMBI?

HasoBute snBa mpemmymecTBa mpuGOpPOB ¢ TepMOIIEKTPHYECKAMH prpeoGpa3oBaresamMu,
KOTOPBIC 3HAYHUTENILHO PACIIMPSIOT BO3MOXHOCTH HX IPHMEHEHHS B LEMAX NEPEMEHHOTO
TOKa IT0 CPaBHEHHIO C APYTHMH 3JIEKTPOMEXaHUYECKAMHE IPHOOPAMH.

Yro Takoe myHT? B Kakux cliydasx oH IpUMeHSCTCS?

OO6®sicHHTe NPHHIAI JEHCTBHS H3MEPHTEIbHbIX TPaHC(OPMaTOPOB TOKA M HANPSIKEHHS.
OOGbsicHATe Ha3HAYeHHE W MOPSNOK pacyeTa IOMOIHUTEILHOTO COIIPOTHBJICHUS B CXEMax
BOJIBTMETpA.

Kakne Merozmpl w3Mepenms compormBieHWM# cymectByio1? IIpmeemute CYIIECTBEHHBIE
OTJINYHS METOJIOB.

HaiiTe KpaTKOe ONMUCAHHE CYIIECTBYIOMMX METOOB H3MEPEHHS YaCTOTEL

Kakne mnapameTpel JIHeKTpHYECKOd  MOIIHOCTH — HM3MEpSIOTCS B [IPaKTUYECKOM
anekTpoTexHuke? KakoBbl TpeGyeMble TOYHOCTHBIE —XapaKTEPHCTHKH U3MEPEHHS
MOIITHOCTH?

Kakumu criocoGamu H3MepsIeTcst MOIHOCTS B TPeX(asHBIX memsx?

OO6BsicHUTE TPHHIAN NeHCTBHS LH(POBOTO BATTMETPA.

OOBsCHHTE CYMHOCTL METONA CPAaBHEHHS C Mepoi. Kakue MeTOB! CpaBHEHHS ¢ MEpOi# Bam
V3BECTHBI?

Ha gyeM 0CHOBaH IPHHIMII MOCTOBOTO METO/A H3MEPEHHS SNEKTPHUECKUX BETHIHH?
IIpuBeuTe cxeMy OMMHAPHOrO MOCTa U OGBICHHTE €ro paGoTy.

HanwmuTe ypaBHeHHE paBHOBECHS MOCTA.

OObsAcCHATE IPUHIHMI JEHCTBAS KOMIIEHCATOPA HOCTOSHHOTO TOKA.

HasoBuTe 0CHOBHBIE TOCTOMHCTBA 3JIEKTPOHHBIX AHATOTOBBIX IIPHGOPOB.

Hazosute BeTMYHHEI, KOTOPHIE CIOCOGHEI H3MEPSTH COBPEMEHHEIE AaHATOTOBbIE pHOOPEL
IIpuBemuTe CTPYKTYPHYIO CXEMY IEKTPOHHOTO BOJILTMETPA.

Jlaiite onpezenenre MEGPOBOro HIMEPHTEIBHOTO IPHOOPA.

Kaxwe nBe onepanyu copepmaroTcs ¢ HENPEPHIBHOM BETMYMHOM NIPH e npeobpa3oBaHUM B
JUCKPETHYIO (LH(POBYIO) BETUIHHY ?

Ilepeuncnure ocHOBHBIE Y3151 IU(PPOBOrO H3MEPHUTENHHOTO IPHGOPA.

IlepeunciuTe OCHOBHBIE IOCTOMHCTBA U(POBBIX H3MEPATEILHBIX IPHGOPOB.

Tt xaxux neneit IpUMEHsIeTCs. aBTOMATH3AIHS H3MEPEHHM?

YTO OTHOCAT K aBTOMATH3HPOBAHHEIM CPEICTBAM M3MEPEHHUIH?

YTo HMEIOT B CBOEM COCTaBE ABTOHOMHEIE MHOTO()YHKITHOHATBHEIE IH(BPOBEIE npuGoOpEI?
Yro npencrapisior cob0if H3MEPUTEIBLHEIE CHCTEMBI?

Ha xakue xnaccs! genstes UBK no Hasnagenuio?

KakoBo Ha3HauYeHHE KOMITBIOTEPHO-U3MEPHTEIBHBIX CHCTEM?

Yro npencTaBnsioT coGoi BUpTyanbHBIC NPHOOPHI, KAKWE SJIEMEHTH BIIIOYAIOTCS B HX

CTPYKTYDY?



44
45

46
47
48

49
50

51
52
53
54

55
56
57
58

59
60
61
62

63
64
65
66
67
68
69
70

71
12
73
74
75

76

Yo mpencTaBisoOT COO0M MHTEIUICKTyaTbHBIE H3MEPHTEIBHBIE CHCTEMBI?

Yro mpencraBismoT co00d  ceTeBbie  MHOPMAMOHHO-H3MEPUTEIBHBIE CHCTEMBI?
IIpounmocTpupyiiTe Ha MpUMEpPe YHEProCHAGKAIOIIEH OpraHU3AIHH.

[IpuBecTr 1 omHCATh CTPYKTYPHBIE CXEMBI H3MEPEHHS HEINEKTPHIECKHX BETHIMH (IIPSAMEBIC
U CpPaBHEHUS).

[epeuncnuTs BEMTWUWHBEI MPOCTPAHCTBA ¥ HA3BaHUS NPUOOPOB U WX W3MEpEHWs,
HaIpAMeED: YPOBHEMEPHI, IIEPOX0BATOCTh- TPO(YUIOMETPHI B T 1.

Omnucath BO3MOXHBIE IMYTH KM METOJBI M3MEPEHHUS MalbIX I'€OMETPHYECKHX pa3MEpOB
OeTajIeH.

OnwcaTh METOIbI H3MEPEHHS YPOBHEN arpecCUBHBIX JKHAKOCTEH B 3aKPHITHIX Oakax.
Kakumye MeTOmaMH MOXXHO H3MEpPUTh TOJNIIUHY JHCTOBOTO MpOKAaTa W3 pPa3IUYHBIX
MaTepraioB(MemHas Gobra, CTeKI0, ATFOMUHUEBBIE CILIAaBhI)?

Kak u3MepuTh paccTosIHEE MEXTy ABYMsI BEPIIMHAMH rop?

OnwucaTh IPUHIMI AeHCTBASA MPOQHIOMETPA € THE303JIEKTPHIECKUM ITpeodpasoBaTesieM.
[MpuBecTy KIacCHPUKANNIO MEXaHUYECKUX BEJMYUH U CBA3H MEXKIY HUMH.

Mertoabl U3MEpeHHs THAMETPOB, TOHKUX 0€3 M30ISAIMH, IPOBOAOB U ONMHCATh KPaTKO WX
CYLIHOCTb.

Kak u3MepuTh TOJIIMHY raIbBAHUYECKOTO NOKPHITHS (HHKENb) Ha CTANBHBIX M MEIHBIX
TUIaCTHHAX.

Onucare BO3MOXHEIE METOIBI HM3MEPEHHS TONINWHE! M30JILIMOHHOHM JIEHTHI B IIPOIIECCE
MEPEMOTKH.

[epeurcnuth mMapamMeTphl ABHXXEHUS, CBI3b MEXKIy HUMH, €IMHULIEI H3MEPEHUS U Ha3BaHHUS
TIpUOOPOB VISt HX H3MEPEHUSL.

Mertomasl M3MEpEHUsI CKOPOCTEH TPAHCIOPTHBIX HA3€MHBIX CPEACTB M OIHCATh KPaTko MX
MIPUHITAIIBI JCUCTBHSL.

Kakvie OCHOBHBIE XapaKTEPHCTUKH UMEET IpeoOpa30BaTeb HEANCKTPUICCKHAX BETHUHH?
OxapaxTepu3yiTe METOIbI U3MEPEHHUH HEBJIEKTPUIECKHX BEJTUYHH.

Kak knaccudumupyroTcs npeobdpa3oBaTend HEAIEKTPHUECKHX BETUIHH?

OOBACHHTE YCTPOMCTBO, MPUHLIUI JEHCTBHS M 007acTh MPUMEHEHHUS npeobpa3oBarenei
HERJIEKTPHYECKUX BEJIMYHH: PEOCTATHBIX;

TeH30conpOTHBIICHIH.

VHayxmoHHBIX.

EMKOCTHBIX.

[Ipe3031eKTpUYECKHX.

DOTO3NEKTPAUIECKUX

TepmoconpoTHBICHU.

TepMO3IEeKTPHIECKHX.

[TosicaMTe  KOHCTPYKTHBHOE  YCTPOWCTBO:  MAaHOMETpa C  TEH30METPHYECKUM
npeoOpa3oBaTeneM.

DneKTpuYecKOro OEH3MHOMETpA.

WuayknmoHHOr0 TaxoMeTpa.

OnextpoHHoro curgammsaropa MOCY.

Haruuka curnamuzatopa CBK-3

Kakpe mOrpemHOCTH BHOCSATCS B H3MEpEHHS  IpeoOpa3oBaTelisiMH  HEINEKTPUIECKUX
BEJINYUH?

PacckaxuTe 06 OCHOBHBIX H3MEPUTEIFHBIX HHOOPMAHOHHBIX CHCTEMAX.

8. Yuebno-memoouueckoe u unghopmayuonnoe obecneverue OUCYUNIUHBIL.

Mertposiorust ¥ dNIEKTpHYIECKHE H3MepeHus. YdyebHoe nocobue. Yu.-usn.ai Ilox pen. E.J.
Ila6anguna, I'.K. CMmommnaa. 2015 -282c.



8.1 Ocnoenaa numepamypa

I. Mup usmepennit. Ot nokteit 1 Spa0B K opram u kBanTtaM /Ilep. ¢ anri. O.B. 3aMmatunoil,

M. IlenTpornoaurpad, 2013.- 219c¢.

VI3mepeHue 31eKTPUUECKUX U HEJIEKTPUUECKUX BeJIMUMH, Yueh. rmoc. s By30B / H.H.

Eptuxues, S1.A. Kynepumunt u 1p. M. Dueproatomusaar, 2011- 352¢.

3. Amanorosas u un(ppoBas 31eKTpoHuKa. Yu. s By308 / 10.D. Onanuwnii, O.I1. Tnyakun,
A.M. T'ypos. u 1p. M. Paxuo u cBsizb, 2012-768¢.

4. DnexTpuyeckue U3MepeHHs HedNeKTpuueckux Bemwun /lox pex. I1.B. Horutkoro.-5-e
u3a. DHeprus. 2015.-567c¢.

5. Jlemmna E.C.Hosuuxuit I1.B. Daexrpuueckue H3MEPEHUST (DU3BHYECKHX BEJIMUMH.
Vismepurennheie npeoGpasosarenn.-JI.. Jueproatomusaar.2014.- 457c.

6. bomanep B.A. .Andepor A.B. Usmeputenshbie nubopsl. B 2-x tomax. M.:M3narenbcTso
cranaapto 2010.-354c¢.

7. Jlemenko W.I'..Bunokypos B.b.. l'op6ynor B.M. wu ap.  Metojbl  U3MepeHus
HEDJIEKTPHUYCCKUX BEJIIMYMH. YuebHoe nocodue. Tomek: M3a. TITU. 2012.-95¢

8. Bunokypos b.Bb. M3mepenue napamMerpoB MarduTHBIX MOJCH W XapaKTEPUCTUK
(heppomarHuTHEIX MaTepuanos. Yuebnoe nocodue. Tomek:Msa. TITU, 2013-120c.

9. O.H.Onbmesckas, B.5.Bunokypor. Meroauueckue YKa3aHus 1O  BBIMOJHEHUIO
KYPCOBBIX  MPOCKTOB MO  JMCHMIUIMHE « MeToasl UM cpeicTBa  M3MepeHHs
HEDICKTPUICCKUX BeJlnuuHy». Tomck, Msn. TITY 199.-36¢.
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8.2 lononnumensnas aumepamypa

—

[onuuyx B.C. M3meputenbhbie npeobpasoatenu. Kues :Buima mkoma,1981-297c.

2. TlpoekTupoBaHHe JATHMKOB JUIS M3MEPEHMs MeXaHWueckux Beanmunn/ [lon pen.
B.IT1.Ocanyero.- M.: Mamminocrpoenue, 2014.-497Cc.

Tune P. Drextpuueckne W3MepeHUs HEdICKTPUUECKHX BEIHUMH: [lepeBon ¢ Hem..-M.:
Bricmas mikosa, 2016.-256¢.

4. bynb b.K. OcHOBBI TeOpun n pacueta MarHuTHBIX 1eneii. W.: Dueprus, 2010-154c¢.

wo

9. Mamepuansno — mexnuueckoe odecnewenue OuCUUNIUHDI (2/1eKkmpuuecKkue uzmepenus
HEeINeKMPUUECKUX 6eTUY UH)

Jlexnmonnere AYAUTOPHHU OCHAILCHBI CTECHOAMH. I/ICHOIII)3y}OTCﬂ TCKCTOBBIC 3aJaHUI Jid
TCKYIICro KOHTPOJIA 3HAHUH CTYACHTOB, IIOJTYYCHHBIC IIpH  CAMOCTOATEIbHOM M3YYEHUHU
JICKIHMOHHOTI'O Kypca.

10.  Memoouueckue pekomenoauuu no op2anu3ayuu u3y4eHus OUCHUNIUHbL:

PaGouas yueGnas mporpamMma 1O  JAHCHUTIIHHE «DIIEeKTpUUECKHEe  M3MEpEHUs
SJICKTPHHUECKHUX M HEDJICKTPUYECKUX BEJIIMYHH» COCTABIECHA B COOTBETCTBMU C TPeGOBAHHSIMH
®enepanbioro  I'ocyaapeTBeHHOro  06pa3oBaTEILHOIO craniapra BO 1o mnpodmuaro
MOATrOTOBKH «ABTOMATH3alMs TEXHOJIOTHUYECKUX MTPOIECCOB M MPOM3BO/ACTE» 15.03.04

VIsydenne jmcuumivuel npoxomuT B (BOpMe JIEKIMOHHBIX 3aHSTHI. BbINOJHEHHUS
nadoparopHbix pabor. CamocrositesbHas paboTa 3aKIIOYACTCS B BBITOJHEHUH 3a/IaHHA.
CaMOCTOSITETbHOM M3YYEHHUH TEM CTY/JICHTOM, a TaK K€ B KOHCMIEKTUPOBAHUHU TEM W HAIHCAHWU
TECTOB.



11. Texrnonozuueckana Kapma OUCYUNIUHDL.

Kypc 3 rpynma_ P®15BP62AT1 cemectp 6
[Ipenonasatens — nexrop I'mymxos ['enHanuii EBrenseBuy

[Ipenonasatenu, BeAyILIHE MPaKTHYECKUE 3aHATUS [ ymkoB I'.E.

Kadenpa ATIIull

BecoBoii k03¢ GHIHECHT TUCHUILIAHEI B COBOKYITHOM PEHTHHIOBOM OIIEHKE, pACCUATHIBAEMOM 110

BCEM JUCIHUILIIMHAM .

HaumenoBaHue qUCIUIUIUHGL / Kypca Vposens//ctynens | Craryc qucuumuinasl |  KonuaecTBO 3a9€THBIX
obpasoBanuss | B pabodyem ydeOHOM €/IMHNL / KPEIUTOB
(GakanaBpuar, miane (A, b, B, I)
CIIELIMAINTET, (ecnu ssedena
MarucTparypa) MOOYIbHO-
peiimunzoean
cucmema)
DnexTprYecKre U3MEPEeHNs JIEKTPUYECKUX | GakaraBpHaT b 3
¥ HeIEKTPUIECKUX BETUUNH

CMexHble QUCHHITHHBI N0 Y‘-ICGHOMY IJiaHy -

¢u3mKa, HHGOPMATHKA, MATEMATHKA

BBOJHbBIA MOAY.JIb
(BXOIHOM peHTHHT-KOHTPOIb, IPOBEPKA «OCTATOYHRIX) 3HAHMH MO CMEXHEIM JUCHHUILIMHAM)
Tema, 3aaHHe HJIH MEpONPHSATHE BXOAHOIO Buner AynvropHas | Munumans | MakcuMabH
KOHTPOJIA TeKylled |uiu BHeayau- HOE oe
aTTecTally TOPHas  |KOJHYECTBO| KONMAYECTBO
6amnioB 6ansos
Owu3pka. DneKTpudeckuii Tok. 3akon Oma. YCTHBIH ayJUTOpHas 3 6
INocnenosarenbHOE U NAapaICNBHOE COCIMHEHUE o1poc
TIPOBOAHUKOB.
®usuka. Pabora u MomHOCTh TOKa [IpaBmna Kupxropa | Tect ayIMTOpHAas 3 6
1S Pa3BETBICHHBIX HENeH.
Hroro: 6 12
BA30BbIY MOJYJIb
(mpoBepka 3HaHHMI ¥ yMEHHUH N0 AUCLUIUIVHE)
Tema, 3anaHne WJIH MEPONPHSITHE TEKYLLIEro Buget AynvropHas | Munnmans | Makcumansx
KOHTPOJISA TEKyIeHd |WiKk BHEAyOH- HOE oe
aTTeCTallu TOpDHas  |KOJHYECTBO| KOJIHMYECTBO
6asioB 6aiuioB
JIleKMOHHBIE 3aHATHA KOHTPOJIb ayAWTOpHas 4 8
Bupsl 1 MeToB! M3MepeHuil. [TorpemuocTr H3MepeHuii. | cam. pad. ayauTOpHas 2 k]
OCHOBHBIE XapaKTepUCTHKH U3MEPUTEIbHBIX IPHOGOPOB | caM. pad. ayIUTOpHasl. 2 5
U ipeobpazoBaTeneii.
IMocnenoBaTenbHOE COeAMHEHHE Tpe0Opa3oBaTeeil. cam. pab. ayaUTOpHAas 2 5
TpeoGpa3oBaTesii HEANEKTPHUECKUX BETHUUH. caM. pad. ayJIUTOpHAs. 2 5
PeocTaTHbIE, TEH30PE3UCTOPHBIE, TbE303IEKTPHICCKHE.
WzMepenvie HeaNEKTpUYECKUX BemnuuH. M3mepenne TECT ayTUTOpHAs 4 8
OCHOBHBIX MEXaHUYECKUX BEJIUYHH.
HzmeputenbHbie HHPOPMAOHHBIE CHCTEMBI. KOHTp.palb. | aymuTopHas 8 16
3adeT HTOroBas ayJUTOpHas 8 16
aTTecTalys
HrToro: 32 68
JIOMOJIHUTEJILHbI MOAYJIb
Tema, 3aaHHe HIH MePONPUATHE JONOTHHTEIHLHOTO Bunst AynuropHas | Munuman. | Makcuma.
KOHTPOJA TeKyIeH |WMIY BHEAYyIW- | KONMYECTBO | KOIHYECTBO
aTTeCTaluH TOpHAs 6amnioB 6asioB




Hoxnan Ouenka ayIUTOpHAas 6 10
JoKnazna
Pa3pab0Tka METOAMYECKOr0 Pa3iaToqHOro MaTepuana, |Tpe3cH. B ayuTopHas 6 10
c6op uH(pOPMALIH 110 3aIaHHOH TeMe. (hopme
HOKJIana
12 20
Hrtoro MmakcHMyM: 50 100

HeobxoaumbIH MHHHMYM Il HOJTYyYCHHS HTOrOBOH OHEHKH HJIH JOIIyCKa K

npoMe:xyTouHoi arrecramuu _S0___ 6a/uioB .

Jlono/IHATEIbHbIE TPEGOBAHMA ISl CTYAEHTOB, OTCYTCTBYIONAX HA 3aHATHAX IO
yBaKHTeIbHOW TpHUMHE:  ycmHoe cobecedoganue ¢ npenooasamenem 1o npobremam
nponyuieHnoix NPAKMU4EeCKUx 3awzmuﬁ, obsizamesibHoe 8blNOJIHEHUE CAMOCMOAMENbHbIX pa6om.

CocTaBHTENb r\,‘ié\\aj

3as. Kadenpoii aBTOMATU3AIUA
TEXHOJOTHYECKHUX IPOLIECCOB M IPOU3BOJICTB

enoaasarenb, I .E. [ymkos

nonent, B.E. ®enopos

CorJiacoBaHO:

Jlupextop punmana
IT'Y um. T.T. llleBuenko r. Pribanma npodeccop, Y. A. TlaBnuHOB



