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1 Llenu ocBOCHUS AUCITUTUTMHBI (MOTYIIS)

[lenbto ocBOGHUS AMCUUILIMHBI (MOayns) «Pu3nuecKre OCHOBBI MONTYy4YeHHs] UH(POpMa-
IIU» SBJSIETCS OBJIQJICHUE CTYACHTAMH HEOOXOIUMBIM H JIOCTaTOYHBIM YPOBHEM OOIIEKYIbTYP-
HBIX ¥ TPO(PECCHOHATIBHBIX KOMIIETEHIIUN B cOOTBeTCTBUU ¢ TpeboBanusMu OI'OC BIIO no Ha-
npasienuto noarotoku 27.03.04 «YmpapneHne B TEXHUYECKUX CUCTEMax», mpoduis «Cucre-
MBI U CPEJICTBA aBTOMATU3AIIMH TEXHOJIOTMYECKHUX MPOIIECCOBY.

2 MecTO TUCHUIJIMHBI (MOAYJIs]) B CTPYKTYpPe 00pa30oBaTe/ibHOI MPorpaMMbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cnenuaaucra)

Jucuumnnza «PU3u4ecKkue OCHOBBI MOIY4YEeHUsT UHPOPMALUU») BXOIUT B 0a30BYIO HacTb
0s10ka 1 0OpazoBaTeIbHON NPOrPAMMBI.

JUis n3ydeHus: AUCHUILIMHBI HE00X0AMMBI 3HaHUS (YMEHHUs, BIIaJeHus), cHhOpMUpOBaHHbBIE
B pe3yJIbTaTe N3YYEHUs TUCHMIUINH «MaTtematuka», «Dusnuka», « XUMHD.

3HaHus (YMEHHUs, BIaJIEHUs), TOJyYCHHbIE IPU U3yYCHUH JTaHHON AUCLUILIMHBI OyAyT He-
00XOAMMBI JUIsI OCBOCHUS TOCIEAYIOUIMX CHENHUATBHBIX AUCIUIUIMH: «DIIEKTPHUECKUE H3Mepe-
HUs», «TexHuueckue cpesicTBa aBTOMATU3ALMU U yIpaBleHHs», «TexHuueckue U3MepeHus u
npuOopbI».

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHHILIMHBI (MOAYJIs1) U IVIAHUPYeMble Pe3yJIbTAThl 00y4eHHus

B pesynbrare ocBoeHHs MUCHUIIIUHBI (MOayns) «Du3nyeckre OCHOBBI MOJYyUYEHUS HH-
dbopmarum» o0ydaromuiics J0HKeH 0071a1aTh CIeIyIOIIMMHA KOMITETEHIUSIMHU:

CtpyKkTypHBIT
JJIEMEHT [1nanupyemble pe3yabTaTbl O0yUEHUs
KOMIIETEHINH

OIIK-1 - cnocoGHOCTBIO MPEJICTABIATh aJeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH HAYYHYIO
KapTUHY MUpa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX Ha-
YK 1 MaTEeMaTUKU

3Hath — OcHOBHbIE 3aKOHBI (PU3HUKH, UX (U3UKO-MAaTEMaTHUECKOE MPEJCTABIEHUE, a
TaK)K€ UX €JMHCTBO, HA OCHOBE KOTOPOT'0 CTPOUTHCS €MHAsI KApTUHA MUPa

Ymern — Ha ocHoBe cOBpeMeHHBIX 3HaHHI, OCHOBHBIX 3aKOHOB (DU3UKH YMETh C I0-
MOIIBI0 MAaTEMATHUKU OOBSICHATH M ONMMCHIBATH SIBJICHUS, Y(PPEKTH U MPOIECCHI,
MIPEJICTABIISIIOIINE UHTEPEC

Bnanets — CnocoOGHOCTBIO MIIaHUPOBATh U MOJIEIMPOBATh (pusnueckue 3 HeKTol, AB-
JICHUS U TPOLIECCHl M HA OCHOBE ATUX MOJEJIEeH peaar30BbIBaTh X HA MPAKTHKE

OIIK-2 - cniocoOGHOCTBIO BBISABIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh TPOOJIeM, BO3HUKAIOIINX B
xo/J1e Mpo¢heCcCUOHATIBHON AESITETbHOCTH, IPUBIIEKATh JJI UX PEIICHUS COOTBETCTBYIOIUN (HU-
3UKO-MaTEMaTUYECKUH armapar

3HaThb — Hayunyro cymHocTs (pu3nueckux siBiIeHui, 3pPEKTOB U MPOLECCOB JIexKa-
IIMX B OCHOBE PA0OTHI M3MEPUTEIBHBIX MpeoOpa3oBaTENIbHBIX BXOJIALINX B
TEXHOJIOTUYECKUI IPOLIECC

YMerb — BrigensaTe oCHOBHEIE (I)I/IBI/I‘-ICCKI/IC SABJICHUA, BCI)(I)CKTBI " IpoHecChbl HA OC-
HOBC (I)I/IBI/IKO-MaTeMaTI/I‘-ICCKOFO afrmapara peliaTtb IIOCTAaBJICHHYIO 3a/lady B
YHpaBJICHUH TEXHOJOTHICCKUM MMPOHCCCOM

Brnaznets — CrnocoOHOCTBIO MPECTaBIATh PE3YNIbTaThl TOMCKA U PEIICHHS] HAyYHOI
CYUTHOCTHU IIpo6JieM B BUJE PU3NKO-MaTeMaTHYECKON MOoJenn

OIIK-5 - cnocOOHOCTBIO UCIIOJIB30BATh OCHOBHBIE IIPpUCMEIL O6pa6OTKI/I " OpCACTABJICHUA DKCIIC-
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CTpyKTypHBI
3IEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

PUMCHTAJIBHBIX JTaHHBIX

3HaTh

—  ¢usnygeckue 3P QeKTol, IeKare B OCHOBE HCTOUHHKOB (PH3MUYECKUX TTOJICH;

—  (u3HYecKHe BeIUYHUHbI, XapaKTePU3YIOLIHe (PU3UIECKOE IMOJIE;

—  (usnygeckue dPGEKTH ¥ 3aKOHBI, JISKAIe B OCHOBE B3aMMO/ICHCTBUS (hU3HUe-
CKOT'0 TOJISt CO CPEelIol, XapaKTePUCTUKU MaTepuaioB U OOBEKTOB B (PU3MUECKOM
ToJie;

—  a¢deKTsl, JTexalwe B OCHOBE MPSMOTr0 M 00paTHOTrO MpeoOpa3oBaHMid XapaKTe-
pUCTUK (DU3MUYECKUX TIOJICH, XapaKTepUCTUK MaTepPUAlIOB U U3JIETUN B AIIEKTpHUYE-
CKUU CHUTHAJL.

VYmMmern

— pacyeTHBIM IIyTEM HAXOIWUTH PE3YNIBTATHI JJIEMEHTAPHBIX U3MEPUTEILHBIX IIpe-
00pa3oBaHmii;

—  9KCIEPUMEHTAJIBHO UCCIICIOBATh OT/ICIbHBIC H3MEPHUTEIIBHBIC ITPE0OPa30BaHKS;
—  MOJIEJIUPOBATh MPOCTPAHCTBEHHOE M BPEMEHHOE pacIpelie/iCHHE XapaKTepH-
CTUK (PU3HUYECKHX TIOJICH.

Bnaners

—  COBpPEMCHHBIMU HH(GOPMAIMOHHBIMU M HH()OPMAIIMOHHO-
KOMMYHHUKAITHOHHBIMU TEXHOJIOTUSMHU ¥ HHCTPYMEHTAIILHBIMHU CPEICTBAMHU
JUTSL peIIeHus 3a71a9 (PU3MIEeCKOr0 ¥ MAaTeMaTHISCKOT0 MOICITUPOBAHNS;

— HaBBIKaMH pabOTHI B ITIOMCKE, 00padOTKe, aHAIK3€e OOJIBIIOT0 00beMa HO-
BOH MH(pOPMAIIUH K MIPEICTABICHHS €€ B KAUECTBE OTYCTOB U IPE3CHTALINIT
—  OIBITOM Pa0OTHI B KOJUICKTUBE JIJISl PEIICHUS TII00TBHBIX TTPOOIIEM.




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOYJIs1)

OO01mast Tpy10eMKOCTh TUCIUTUIINHBI COCTaBIsIeT 4 3a4eTHRIX equHUIb 144 akan. daca, B TOM YHCTIE!

— KoHTakTHas padora — 10,9/21 akan. yacos:

— ayauTopHas — 8 akaj. 4acos;

— BHeayauTopHas — 2,9 akaj. Jaca

— caMocTosTenbpHas padora — 124,4 akan. yaca,

— HOATOTOBKA K 9K3dMCHY — 8,7 aKaz. gaca

AynuTtopHas
YAUTOpHA &~ N
KOHTaKTHas paboTa o % =
" O
(B akaj. yacax) = 5
o -l . dopma TeKyIero KOHTpoJIs E: ==
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- [loaroroBka k npaktuyeckumM |3amuTa pedepara OIIK-1 -
3aHSITHSM; 3amuTa = UHIUBUAYAIBHOM |3YB
- [IpopaboTka nexuui; KOHTPOJIbHON pabOThI OIIK-2 —
- CaMocTosTEIbHOE U3yUEHHE 3yB
1. DnexTpomMarHuTHOE noJie. DIeKTpuye- GHOM 1 HAVIHOM HH}T,: ar OyHK 5
CKHE M MarHUTHBIE CBOMCTBAa MaTEpPHAJIOB. ¥ i paty
3 1 1/0.51 31,1 pBI; 3yB
W3mepurenbHble MpeoOpa3oBaHus B dJ€K-
S - Pabota ¢ anekTpoHHBIMU
P y4eOHUKAMU;
- [lonroroBka pedepara
- Pemenne wuHAMBHUAYAIBHOU
KOHTPOJIbHON pabOTHI.
- [lonroToBka k mpakTuyeckuMm |3ammuTa pedepara OIIK-1 -
2. VI3amepuTenbHbIE TIPE0Opa30BaHUs B SAHATHGM, 3alMTA  MHAMBHAYATLHOH 3YB
’ - [IpopaboTKa JIEKIHIi; KOHTPOJILHOHN PaOOTHI OIIK-2 —
MarHUTHBIX TIOJIAX W MOJISIX BUXPEBBIX TO- | 3 1 1/0.51 31,1 pop 1 P p
OB - CaMocTOsITeThHOE H3yUCHHE 3yB
y4eOHOI 1 Hay4HOI TUTepary- OIIK-5 -
pBL; 3yB




AynutopHas
KOHTaKTHas paboTta
(B akaz. yacax)

®opMa TEeKyLIEro KOHTPOJIA

s g T E
E S5
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- Pabota ¢ anekTpoHHBIMU
y4eOHHUKaMHU;
- [ToarotoBka pedepara
- Pemenne wuHAMBHUAYATBHOU
KOHTPOJIbHON paOOTEHI.
- [loaroroBka k nmpaktuyeckum |3amuTa pedepara OIIK-1 -
3aHSTHSIM; 3amuTa  MHIUBUAYAJIbHOM |3YB
- [IpopaboTka nexkuui; KOHTPOJILHOM paboThI OIIK-2 —
- CaMOCTOSITETEHOE U3YUEHHE 3yB
3. UsmeputenbHbIe mpeoOpa3oBaHus B y4eOHOW U Hay4YHOU JIUTEepaTy- OIIK-5 -
BBICOKOYACTOTHBIX (PaJMOBOJIHOBBIX) 3 1 1/0.51 31,1 pHI; 3yB
3JEKTPOMArHUTHBIX MOJIAX - Pabota ¢ anekTpoHHBIMU
yueOHUKaAMU;
- [lonroroBka pedepara
- Pemenne uwHAUBHIYaIBHOU
KOHTPOJIbHON pabOTHI.
- [loaroroBka k npakTuyeckuM |3amuTa pedepara OIIK-1 -
3aHSITHSM; 3amuTa  UHIUBUAYAIBHOM |3YB
- [IpopaboTka nexuui; KOHTPOJIbHON pabOThI OIIK-2 —
4. 3mepurenbHble TpeoOpa3oBaHus B Te- 3 1 1/0.51 311 | ° CamocTosTenbHOE U3yUYEHNE 3yB
TIJTOBBIX MOJISIX ' ’ y4eOHOW 1 Hay4YHOH JTUTEpaTy- OIIK-5 -
pBL; 3yB
- Pabota ¢ anekTpoHHBIMU
y4eOHUKAMU;
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- [lonroroBka pedepara
- Pemenne wuHAMBHUAYATBHOU
KOHTPOJIbHOW pabOTHI.
HUTOro no IucuumInHe 4 412N 124,4

W — B ToM uucie, 4achl, OTBEZCHHbBIE HA pabOTy B MHTEPAKTUBHOU (hopMme.




5 Oopa3oBaresibHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

B mpomecce npenonaBaHusl AUCHUTUIMHBI «DH3UYECKHE OCHOBBI TOJY4YeHHUs1 HMH(OpMa-
oum» NpUMCHAKOTCA TPAAULIMOHHAA, UHTCPAKTHUBHAA U daKTHUBHAA (bOpMBI 06yquI/1$1.

TpaguunonHas hopma 00ydeHHsT peau3yeTcsl MPEUMYIIIECTBEHHO MPH MPOBEACHUU JICK-
OHUOHHBIX 3aH$ITI/II>'I, Ha KOTOPBIX H3JIararOTCsd OCHOBHLIC TCOPCTUUCCKHUEC ITOHATHUA, 3aKOHBI U
NPUHIUIBL GU3UKU. YacTh JEKIIMOHHBIX 3aHSATHI MPOU3BOAMUTCS C IIOMOIIBIO MYJIbTUMEIUUHOTO
000pyI0BaHUS, YTO MO3BOJISICT OBBICUTH HHPOPMALIMOHHYIO HACHIIIICHHOCTh Y4€OHOTO TPOIIeC-
ca W yIy4YlIUTh BOCHPUATHE Tody4aeMoit nHpopmauu. KoHTekcTHOe 00yueHne B paMKax JIeK-
OHUOHHBIX 3aHSATUN IMPOBOAUTCA 3a CUCT HNPUBCACHUA IMPUMCPOB MPAKTHYCCKOIO0 NMPUMCHCHHUA U
UCTIOJIb30BaHUsT (PyHIaMEHTAIbHBIX (U3NYECKUX 3aKOHOB W CIEICTBUI M3 HUX B mpodeccuo-
HATBHOU JIEITETFHOCTH 00yJaroIIerocs.

WutepakTrBHBIE (OPMBI O0YUCHHS PEATM3YIOTCS TPHU BBITOJHEHHH CTYICHTaMU J1abopa-
TOPHBIX 3aHATUN B KOMAaHJIE, a TAaK)Ke IPU UCIO0JIb30BaHUU MHTEpHET-pecypcoB I IOMCKA UH-
(dbopmanuy py MOATOTOBKE K 3aIUTe Ja00paTOPHBIX PadoT.

Omnepexaromiasi cCaMOCTOSTENbHAS Pad0Ta MPOBOIUTCS 00YUYAIOIIMMICS TIPH TOJTOTOBKE K
BBINOJIHEHHIO JTAOOPATOPHBIX PabOT B COOTBETCTBHH C TNIAHOM-TparKoM y4eOHOTo mporiecca.

Pesynbrar 00y4eHuss KOHTPOIHUPYETCS SK3aMEHAMH.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

CaMocTosTelIbHAs 1 COBMECTHAS C npenoaaBaTcjicmM pa60Ta CTyACHTA OCYHICCTBIIAACTCA 110

CJICOYIOIIUM OCHOBHBIM HAITPABJICHUAM:

oo

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

popaboTKa JIEKIIMOHHOTO MaTepuala, oAroTOBKa K KOJUIOKBUYMaM I10 pa3jienam
Kypca,
BBINOJIHEHHE pedepara o TeMe, BBIHECEHHOM Ha CAaMOCTOSTEIBHYIO IPOPAOOTKY;
MOJTrOTOBKA K MPAKTUYECKUM paboTaM 1 0(pOpMIICHHE OTYETOB 10 HHUM.
Tembl UHANBUAYATBHBIX JOMAITHUX 33JJaHUH - pedepaToB
OJeKTpUYeCcKre BEIMYUHBL. XapaKTePUCTUKH 3IEKTPUUECKOTrO OIS, MaTepUaJIOB U 13-
JeNTUi B 3JIEKTPHUUECKOM ToJie. B3anMOCBS3b 1IEKTPUYECKUX BETUUHH.
30HHast TEOpHsI TBEPJIOTO Tella. DIEKTPOIPOBOJHOCTb IPOBOJIHUKOB U OJIYIIPOBOIHU-
KOB
Jusnextpuku. [lonspusanus AU3IEKTPUKOB B leKTprueckoM nose. [onspuzanus nu-
AIIEKTPUKOB IIpU MexaHuueckon aedopmarun. [Ipsmoit u 0OpaTHbIN Mhe303(EKTHI.
MaruutHble BeIMUUHBl. XapaKTePUCTUKA MarHUTHOTO T10JIs1, MaTEPUaJIOB U U3/EIH B
MarHUTHOM T10JIe. B3auMOCBS3b MarHUTHBIX BEITHYHH.
OHeprus 3J1eKTPUIECKOro mois 3apsoB. Cuia B3auMOIEHCTBHS 3apSKEHHBIX TEJ.
OHeprus B3auMoJeHCTBUS 0OMOTOK ¢ TokamH. Cuiia B3auMOAEHCTBUS 0OMOTOK C TOKa-
MH.
3aKOHBI AIIEKTPOMArHUTHOTO 10JIs (YpaBHEHUSI MaKcBesia) B MHTETpajIbHON opme, uX
bu3nueckuii CMbICII.
WuTterpansubie 3akonsl Oma. 3akon Oma B tuddepennnansroit popme. TeroBoe neii-
cTBHE ToKa: 3akoH J[xoyns - Jlenna. 3akonsl Kupxroda.
Tepmooanektpuueckue spieHus. Iddextsr Tomcona, 3ecdeka, [lenbThe.
Konebanus u BomHbL. DPPEKTHI OTpaxeHUs, MPEIOMIICHUs, HHTephepeHINH, TU(paK-
IIUH U 3aTyXaHUs BOJIH.
VYupyrue BonHbl. Ypyrue cBoiictsa cpes. [lonepeunsie v MpoAoiIbHbIE YIIPYTHe BOJIHBI.
[Tpouecc pacnpocTpaneHus koieOaHui B yIpyroi cpeje.
VYnpyrue Bonsbl. UaTepdepenius u audpaxius ynpyrux BonH. CTosdue BOJHbL. -
dext [lomepa.
Tennoconepxkanue. TermnooomeH. TenaooOMeH MocpeaCTBOM TEIIONPOBOAHOCTH, KOH-
BEKIINH, n3nydeHns. OCHOBHBIE YpaBHEHUS TEIUIOOOMEHA.
CucTeMbl SHEPreTUYeCKUX M CBETOBBIX BEIMYMH, XapaKTEPU3YIOLINX ONTHYECKUE U3ITY-
YCHHUS.
CgeroBble BOIHBI. OTpaxkeHHe U NpenoMiieHue cBera. [lornomiennue u paccesHue cBera
cpenoil.
Wutepdepentus u nudpaxius ceera. Bzanmoneiicteue cBeta ¢ BemecTBoM. [lonspusza-
IUSI CBETA.
Benuunnel, XapakTepu3yromye HOHU3UPYIOIIUE U3ITyUeHHs.
DJeKTpuYecKasi eMKOCTh. DIIEKTpUYecKast eMKOCTh KOHACHCATOPOB MPOCTEHIIel (OpMEI.
WNHAYKTUBHOCTD U B3aUMOUHAYKTUBHOCTh. IHAYKTUBHOCTh M B3aUMOMHYKTHBHOCTh
00MOTOK npocTeiniei popmabl.

20. I'anpBanomaruuTHbIE 3¢ dexTrl. Dpdext Xomna. Dddext ["aycca.

IIpumepHast MHAMBUAYAJIbHAS KOHTPOJIbHasi padoTa

10



B.2. OnpenenuTs pa3sHOCTh ITOTEHITHAIOB A@ MEXIY 3JIEKTPOIaMH 3JIeK-
TPONOTEHIIMAIFHOTO W3MEPHTEIBHOTO IpeodpaszoBaTerd, puc. 3.24, ycTaHOB-
JIEHHOTO Ha W3/IeNre, uMeroree (opMy yceueHHOTO KOHyca (BBICOTa KOHyca
h =500 »M; muramerp BeprmHbl D) = 10 MM 1 ocHoBarust DD, = 30 M), ecam

al

CMm

YACIbHAA SJICKTPHUICCKAA IIPOBOIAUMOCTD MaTepHalla G = 5 , SHAQYCHHC IIO-

M
CTOSIHHOTO 3JIEKTPHYECKOI0 TOKa, IIPOITyCKAaeMOIro Iepe3 U3/IEIIHE B IIPOIOTIBHOM
HarpapieHuu / = 30 A, paccTosHHe MeXKITy IeKTpoaaMu / = 20 MM, a paccTos-
HHE OT BEPIIMHBI KOHYyca /10 Ommkaimiero smektpoaa b = 200 mne. Tloctpouts
rpaduK M3MEHEHHs IUIOTHOCTH 3JIEKTPHUYECKOTO TOKa B0 MPOIOIBHOM OCH
W3/IETNA, TIPUHUMAsI €T0 OIMHAKOBBIM 10 ILIOMIA M IONEPEUHOTO CEUCHMA.

h=500 MM

0 -] -] —pXx

l 2 A
h=200 MM . 1 7=20 mm

0 mm

88!
Il

o Ao o S

Dy=10 mm_

s s g NS

3.3. Ompenemuts abcoTIOTHOE H OTHOCHTEIFHOE H3MEHEHHS YIeKTpHIe-
CKOT'O COIPOTHBIICHHS NPOBOIHUKA JTHHOH / = 1 M 1 mrametpoMm d = 0,2 i,
OJIMH KOHeEIl KOTOpPOTo 3aKpeIUIeH, a K JpyroMy IojBelleH Irpys Becom 10 H
(puc. 3.26). Marepuan npoBOHHKA — CTaldb (YIEIbHOE FIEKTPHUSCKOE COIPO-
TuBTerne p = 0,1-10° OM-M; MOTyTH IpogoIpHOM yrpyroeTs E = 210 kHAN;
ko> rmment Ilyaccoma p = 0,3; mpeznen yopyroeTs o, = 400 Hanr).

4.1. JIng MHAYKITMOHHOTO W3MEPHUTEIBRHOTO IPeodpa3oBaTels ¢ UHC-
JT0M BHTKOB W = 1500 u miomansio cpemsero Butka S = 600 MM’ ompete-
JUTH 3aBHCUMOCTD 0T BpeMeHH e(7) D/IC, Bo3HUKaOIEH IpU paBHOMEPHOM
TOBOpOTe mpeodpazoBatend 3a Bpems /' =0,1¢c B 0IHOpPOTHOM ITOCTOSSHHOM
MarHUTHOM I10JI€ ¢ HanmpsbKeHHOCTHhE0 500 A/M U3 MOI0KEHUI, TTPHU KOTOPOM
yroJl oL MEXKIY HOPMaIbK) M CHJIOBBIMH JIMHUSAMHU 10t (puc. 4.32) paBeH
o = —45°, B MOJIOKEHUE, IPH KOTOPOM YTOJI pPaBeH o, = 45°. OnpenenuThb
3HaueHne D/[C B MomeHT Bpemenu 7 = 0,05 c.

8.3. OneHUTh HETHMHEWHOCTH (PYHKITHHU MpeoOpa30BaHUs TEMIIEPATY Pl
O B SIEKTPUYECKYIO0 IIPOBOJMMOCTE Y IIOIYIPOBOIHHUKOBOTO PE3UCTOPA B
IHalla30He U3MEHeHHs TemrepaTypsl oT 0, =20°C mo 0, =100°C. Xapak-

TEPUCTUKHU pe3UcTopa: conporusienue npu 0, =0°C — R, =2,5K; Temmne-

patypasbIi ko3ddumment =3000 K .
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8.2. OnpeneauTh NOCTOSHHYIO BPEMEHU T H3MEHEHHS TEMIIEpaTyphI
TEIUIOBOTO MpeoOpa3oBaTelis, MOMEIICHHOIO B HCCISIYEMYIO CPEXy, €CIId
H3BECTHO, 4TO €0 HadalbHas TemIepaTypa cocTasirina 0, =20 °C, a Temire-

paTypbl B MOMEHTBI BPEMEHH 7, =1¢ U 7, =2 ¢ Iocie Havajla epexoJHOro
TEMIIEPATYPHOTO Tpoliecca cocTaBisiid 0, =43,8°C u 6, =65,3°C.
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7 OueHoYHbIE CPeICTBA JJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluu !

CTpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Inanupyemsbie pe3yabTaThl 00yYeHUs

OrneHouHBIE CpEACTBa

OIIK-1: cmocoOHOCTBIO MPENCTaBIATh aIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAay4HYIO KapTUHY MHpa HAa OCHOBE 3HAHMS OCHOBHBIX MOJIOXKEHHUH, 3aKOHOB U METOJIOB €CTECTBEH-

HbIX HAYK, 1 MaTCMAaTUKHN

3HaTh OcHOBHBIC 3aKOHBI (U3UKH, HX (U3NKO-MAaTEMAaTHYECKOE

Mpe/cTaBIeHUe, a TaKXKe WX €AMHCTBO, HA OCHOBE KOTOPOTro CTpo- | 1.
WUTBCS €IMHAsI KapTUHA MHUpa

2.
3.
4.
5.
6.
7.
ne?
8.
9.

10.
11.

12.

Bam?

HepelteHb meopemu4yecKux 60npocos

YTo moHHUMAETCS MO TCpMUHAMU @HSHHGCK&H BCIMYHHA, U3MCPCHUC, U3-

MepHTEIbHOE Tpeodpa3oBaHne, U3MEPUTEIBHBII Ipeodpa3oBaTeis?

Yem O6y0J'IOBJ'IeHa H606XOI[I/IMOCTL IMPUMCHCHUA H3MCPUTCIbHBIX Hp606—

pa3oBaHUi 71 U3MEPEHUS (PU3HUUCCKUX BEITMIUH?

Ha kakue rpynmsl kiaccuGuuupyroTcs u3MepuTeIbHble mpeodpa3oBaTenu

1o BUAY (pU3n4ecKoro mnosus?

Kakumy BemyuHaMH XapaKTCPUIYCTCA SJICKTPUUICCKOC I10JIC U CBOMCTBa

MaTepuasoB B AeKTpuuecKkoM nosie? KakoBbl eqMHHIIBI UX U3MEPEHUIT?

Ha xakue TpYHIIbI ACTATCA MaTCpHUAJIbI 110 CBOUM 3JICKTPHUYCCKUM CBOMCT-

B 4em pa3Hulla SHEPTCTUUCCKUX 30HHBIX AUArpaMm IPOBOJAHUKOB, U30JId-

TOPOB U MOJIYIPOBOAHUKOB?

Yro MMPOUCXOAUT IIPHU NMOJAPpU3ALUN JUIJICKTPUKOB B SJICKTPUUCCKOM I10-

KakoBo BiausHue TCMIICPATYPbl Ha JJICKTPUYCCKYIO NPOBOAUMOCTL IIPO-

BOJHUKOB U ITOJYITPOBOTHUKOB?

Kakumy BenuuuHamMu XapaKTCPU3YCTCSA MArHUTHOC IIOJIC U CBOICTBA Ma-

TE€pPUAJIOB B MAarHUTHOM I10J1€?

Ha xakue rpynmnsl AeasATCs MaTepUallbl 10 CBOMM MarHUTHBIM CBOMCTBaM?
YTo mpoucXoauT NpU HaMarHUYMBaHUH (EPPOMATHETUKOB B TOCTOSTHHOM

MArdHuTHOM 1oJie?

Yto Takoe KpHBasd ICPBOHAYAJIBHOTI'O HAMAaroHn4nuBaHusA, MCTIISA THCTCPEC3 U~

ca, OCHOBHAas KpHBasd HaMarHM9IuBaHMA?




CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnaaupyemsie pe3yabpTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

13. B uewm 3axirouaercs sSIBJI€HUE MAarHUTOYIPYTOCTH M MAarHUTOCTPUKIIMN?
14. Kakue ypaBHEHMsI ONUCHIBAIOT B3aMMOCBSI3b JIEKTPUUYECKOTO W MarHUT-
HOTO MOJIeH?

15.  Paccmotpute YCTpONCTBO, MPUHIMI PAOOTHI (POTOITEKTPHUUECKUX TPEOO-
pasoBaTenen.

16.  Paccmotpute YCTpOHCTBO, MPUHIUI pabOThl eMKOCTHBIX MpeoOpa3oBare-
Jen.

17. PaccmoTpuTe yCTpOWCTBO, MPHHIIMI PadOTHI TEIIOBBIX IMpeoOpa3oBare-
Jen.

18.  Paccmotpute ycTpoWCTBO, MPUHIIUI Pa0OTHI HOHU3AIMOHHBIX MPeoOpas3o-
BaTeJeH.

19.  Paccmotpute ycTpOiCTBO, MPUHIIMIT PabOTHl PEOCTATHBIX Mpeodpa3oBare-
Jen.

20.  PaccMotpuTe yCTpOHCTBO, MPUHIUI pabOTHl TEH30PE3UCTOPHBIX Mpeodpa-
30BaTesen.

21.  PaccMoTpuTe yCTpOMCTBO, MPUHIUN PabOThl MHAYKTUBHBIX MpeoOpa3oBa-
TeJen.

22.  PaccMoTpuTe yCTpOHCTBO, MPUHIMIT pabOThl MarHUTOYIPYIUX Mpeodpa-
30BarTelen.

23.  PaccMoTpHTE YCTPOWCTBO, PUHIIMIT PAOOTHI MTBE303JEKTPUIECKUX TIPE0o-
pasoBareien.

24.  OObBsiCHHTE TIPHMEHEHHE M WCTOYHUKH IOTPEITHOCTEH HMOHW3AIMOHHBIX
npeoOpa3oBarenei.

25.  OOBsiCHHTE TPUHIIMIT JEHCTBUS U YCTPOWCTBO TaIbBAaHWYECKHX Tpeodpa-
30BarTelen.

26.  PaccMoTpuTE NPUMEHEHHE W TIOTPEITHOCTH TallbBAHMUYECKUX MpeoOpas3o-
BaTeIe.

27. PaccMoTpuTe MPUHIIMIT ASUCTBHS M yCTPOKWCTBO OOpaIIeHHBIX Mpeodpa3o-
BaTele.

28.  Kakwue cymecTByIOT TUITBI 00paIieHHBIX peoOpa3zoBarTesneii?
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CTpyKTypHBIT

JIEMEHT [Inarupyemslie pe3yabTaTel 00yUCHHS Or1eHOUHBIE CpeaCTBa
KOMIICTCHIINH
29.  PaccMoTpuTe MPUHLUI ACHCTBHUS U YCTPOMCTBO MHAYKIIMOHHBIX Mpeodpa-
30BaTEIICH.
30. PaccMoTpuTe MOTPENIHOCTH MHAYKIIMOHHBIX ITpeoOpa3oBarTeneil u Myt ux
YMEHBUICHHUS.
YMmethb Ha ocHOBe COBpEeMEHHBIX 3HAHWMH, OCHOBHBIX 3aKOHOB (PU3H- Ipaxmuueckue 3a0anus
KH YMETh C TIOMOIIBI0 MAaTEMAaTHKH OOBSICHATh M OMUCHIBATH SIBIIC- Ha ocHoBe apdexra Xomra pa3paboTaTe CTPYKTYPHYIO CXeMY H3MEPHUTEIBHOTO Mpeodpa-
HUA, 3(1)(1)6KTBI 1 IIPOUCCChI, IPCACTABIAONINC NHTCPEC 30BaTCJs 110 UBMEPCHUIO MHAYKIIMHM MAIrHUTHOT'O IOJIAI B 3430pax 3JICKTPOMArHUTA.
BJ'IaZ[eTL CnocoOHOCThIO IJIaHUPOBAaTh U MOACINPOBATH q)I/I3I/I‘ICCKI/I€ HpaKmuquKue 3a0aHUs.

B(I)Q)GKTLI, SIBJICHUA W TPOLECCChI U Ha OCHOBE 3TUX MO,HGJIGI;'I pcaiu-
30BbIBATh UX Ha IMPAKTHUKC

PazpaboTars 1 paccunTaTh NMEPBUYHBII EMKOCTHONH M3MEPUTENbHBIN MIpeoOpa3oBaTelb Ie-
pememenns. Haiftn QpyHKIHOHATBHYIO CBA3b MEXIy NEPBHYHBIM HH()OPMATUBHBIM ITAPAMETPOM U
U3MEPSAEMOM IEKTPUUECKOM BETUIMHON

OIIK-2: criocOOHOCTBIO BBISIBIISTH C€CTCCTBCHHOHAYYHYIO CYIIHOCTb HpO6J’ICM, BO3HHMKAIOIIHUX B XOJI€ HpO(I)eCCPIOHaJ'ILHOﬁ ACATCIbHOCTHU, HPUBJICKATDb JId UX PECHICHUA COOTBGTCTByIOH.[I/Iﬁ

(I)I/IBI/IKO'MaTCMaTI/I‘{eCK

nii annapar

3HaTh

Hayunyro cymiHocTs Qu3ndeckux sBIeHUH, 3(Q(EKToB u
MIPOIIECCOB JIC)KAITHX B OCHOBE PadOTHI H3MEPHUTEIBLHBIX TIPeo0pa3o-
BaTENFHBIX BXOJSIIAX B TEXHOJOTHUYESCKUH MpoIiece

HepeueHb meopemu4ecKux 60npocoes
1. HazoBute 0o0mme y31abl U JeTaid 3JIEKTPOMEXAHUUECKUX MPUOOPOB pas-
JUYHBIX CUCTEM.
2. [TpuBenuTe CTPYKTYPHYIO CXEMY AJIEKTPOMEXAHUYECKOTO U3MEPUTEIbHO-
ro npubopa.

3. [TpuBenuTe KIacCUPUKALUIO U3MEPUTENBHBIX TPUOOPOB.

4. CpaBHHTE 110 TOYHOCTH 3JIEKTPOMEXaHUYECKHE TPHUOOPHI pa3IMUHBIX CUC-
TEM.

5. CpaBHUTE 110 3aLIUIIEHHOCTH OT BO3AECUCTBUS BHEIIHENO MarHUTHOIO IO-

JIS1 DJIEKTPOMEXaHNYECKHEe MPUOOPHI pa3InYHBIX CUCTEM.

6. BeiBeiuTe ypaBHEHHE MIKaJIbI TPUOOPA MArHUTOIIEKTPUIECKON CUCTEMBI.
7. Kak co3nmaercss mpOTHBOAEHCTBYIOMINIA MOMEHT Y IPUOOPOB PA3IUYHBIX
cucrem?

8. HMeeT 1 KJTacc TOYHOCTH TaJIbBAHOMETP MAarHUTOSJIEKTPUYCCKON CHCTE-
MBI?
9. HazoBuTe pexxuMbl JBMKCHHS TOABMKHON YaCTH TajbBaHOMETpA.
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CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnaaupyemsie pe3yabpTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

10.  Yro Takoe noromerp?

11.  JIng u3MepeHus Kakux (GpU3MYECKHX BEJIMYMH UCIIOJIBb3YIOTCS JIOTOMETPhI?
12. CpaBHuTE 10 TOYHOCTH NPUOOPHI MArHUTOIIEKTPUIECKON U IEKTpoMar-
HUTHOH CHUCTEMBI.

13.  BriBeauTe ypaBHEHHUE IIKAIBI MPUOOPA dIEKTPOANHAMHYECKONW CHCTEMBI.
14,  Kak pacmmpsoT auana3oH U3MEPEHHUH 10 TOKY M HalpsKEeHUIO y npuoo-
POB 3JIEKTPOAMHAMHUYECKON CUCTEMBI?

15. B yewm oriuuue npuOOpoOB IEKTPOJUHAMUYECKON CUCTEMbI OT IPUOOPOB
beppoanHaMUUYECKONU CUCTEMBI?

16. OmimuaroTcs Jn MoKa3aHUs HPUOOPOB NMEKTPOJUHAMUYECKON CHCTEMBI
IIPU U3MEPEHUU MOCTOSIHHOI'O U IEPEMEHHOr0 TOKa?

17.  JlocTOMHCTBA U HEOCTATKHU 3JIEKTPOCTATHUECKUX MPUOOPOB.

18.  OOBsiCHUTE YCTPOUCTBO M pabOTy MPUOOPOB MHIYKIIMOHHON CHCTEMBI.

19. B uyeM oTiiMuMe HOMHHAJIBHOM MOCTOSIHHOM CU€TYMKa OT AECHCTBUTEIb-
HOM?

20. Kak ocymecTtBisiercss TeMnepaTypHas M 4acTOTHas KOppeKuus y mpudo-
POB BBIIIPSIMUTENBHOM CUCTEMBI?

21.  IlepeuucnuTe OCHOBHBIE JOCTOMHCTBA TEPMOIIEKTPHUUECKUX MPUOOPOB.
22.  Ha kakue rpyImimsl JeJsSTCs IEKTPOHHBIE aHAJIOTOBbIE TPUOOPHI?

23.  Pacckaxute mpuUHIUN pabOThl KOMIIEHCATOpa MMOCTOSHHOTO TOKA.

24.  Kakue cyniecTBYIOT BUAbI KOMIIEHCATOPOB MIEPEMEHHOTO TOKA U B YEM HUX
oTiinune?

25.  CoopmynupyiiTe OTIMUYUTENbHbIE MPU3HAKA MOCTOB IOCTOSIHHOTO M Iie-
PEMEHHOTr0 TOKa.

26. B uem ominume HUGpPOBBIX MPUOOPOB OT aHAIOTOBBIX?

27.  TlepeunciuTe OCHOBHBIE ()YHKIIMOHAIBHBIE Y3IIbI IUPPOBBIX U3MEPUTEIb-
HBIX TPHOOPOB.

28.  Kak MeHSIOTCS XapaKTEePUCTHKHU IIUPPOBBIX H3MEPUTEIBHBIX TPHUOOPOB OT
IIPUMEHEHHUS B HUX MUKPOIPOLIECCOPOB?

29. B yeM NpHHIMOMAIBHOE OTIMYUE MEXKAY BUPTYAIbHBIMU M MHTEIJIEKTY-
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CTpyKTypHBIT

3JIEMEHT [Inarupyemslie pe3yabTaTel 00yUCHHS Or1eHOUHBIE CpeaCTBa
KOMIICTCHIIH
aJIbHBIMU U3MEPUTEIbLHBIMU IpUOOpamMu?
YMmets Boiensite ocHOBHBIC (hu3ndeckue siBicHUs, 3Q(HEKThI U MPo- Ipaxmuyeckue 3a0anus
OECChl HA OCHOBC (1)I/I3I/IKO-MaTeMaTl/ILleCKOFO afnmnapara peuarb 1mo- HOCTpOI/ITI) CTPYKTYPHYIO CXEMY U3MCPUTECIBHOI'O npe06pa3OBaTeJm JaBJICHHUA HAa OCHOBC
CTaBJICHHYIO 3aa4y B YIPAaBJICHUU TCXHOJOTHYECKHUM MIPOLIECCOM MCXaHOMarHuTHOT'O 3(1)(1)€KT3. YCTaHOBUTH CBS3b MCKIY cuion u HU3MEPICMBIM 3JICKTPHUUICCKUM
CHUT'HAJIOM.
BJ'IaZ[eTL CrocoOHOCTBIO OpCACTaBIATH PE3YyJbTAaThl ITOMCKAa W pCHIC- Hpaxmuuecxue 3a0aHus

HUSI HAyYHOH CYIIHOCTH TPOOJieM B BUAE (PU3NKO-MAaTEMAaTHICCKOMH
MOJIENTA

PazpaboTats 1 cO31aTh MEKTPHUECKYIO CXEMY H3MEPHUTEIHLHOTO Pe00pa3oBaTess 10 H3MEPEHHIO
TeMIIepaTypsl Ha 0cHOBE 3¢ dexta 3ecOeka, NCIOIb3Ys! KOMIIEHCAMOHHBIH METOJ] H3MEPCHHSI.

OIIK-5: criocoOHOCTBIO UCTIONB30BATh OCHOBHBIE PUEMbI 00Pa0OTKM M MPE/ICTABICHUS SKCIIEPUMEHTABLHBIX TAHHBIX

3HaTh

HpI/IeMBI n METOABI O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX
" pa3jInYHbIC CII0COOBI UX MpeACTaBJICHUS

HepeueHb meopemudecKux 60npocos

1. OO0bsicHUTE NPUHLIMI JEUCTBUSI U YCTPOUCTBO TEPMODJIEKTPUUECKHUX IIpe-
oOpa3oBaTenei.

2. PaccMoTpuTe MCTOYHUKM MOTPEUIHOCTEN TEPMOAIEKTPUUYECKUX Ipeodpa-
30BaTeNel U yTH UX YMEHBIICHNUS.

3. OO0bsicHUTE TPUHIUN JIEHCTBUS M YCTPOWCTBO PaJUALIMOHHBIX MHUPOMET-
pOB.

4. HazoBuTe NCTOYHMKY MOTPENIHOCTEN paguallMOHHBIX TUPOMETPOB.

5. PaccmoTpuTe npuHIMN EHCTBUS U YCTPOHCTBO LIBETOBBIX (DOTOIIEKTPH-
YECKUX MUPOMETPOB.

6. UYro Takoe anexTpuueckas eMKocTh? Kakue (hakTopsl BIUSIOT HA BEITUYU-
HY EMKOCTH KOHJIeHcaTopa?

7. OT 4Yero 3aBUCUT aKTHUBHAs COCTAaBISIOLIAs KOMIUIEKCHOTO CONPOTHBIIE-
HUS KOHJIeHcaTopa?

8. st pemieHUsT KakuX M3MEPHUTENbHBIX 3a7ad MOXET OBITh HCIOIb30BAaHO
AIIEKTPOEMKOCTHOE U3MEpUTENIbHOE TpeoOpa3oBaHue?

9. Kak omnpenenuTs 3HEPrui0 3M€KTPOCTATUUYECKOrO IMOJIS, CUJIbl pa3BHBae-

MBI€ B JIEKTPOCTATUYECKOM M0J1e?
10.  CymHOCTB IPSMOTO U 00paTHOTO Mbe303()(PEKTOB.
11. B ueM 3akiro4aercs CyHMIHOCTb IEKTPONOTEHIUAIBHOTO H3MEPUTEIBHOTO
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CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnaaupyemsie pe3yabpTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

npeodpazoBaHus?

12.  Kakoro pacmpeeneHre NOTEHIIMAIOB Ha TOBEPXHOCTH LHUJIMHIPHUUECKOTO
MPOBOJTHUKA C TOCTOSTHHBIM TOKOM?

13.  Kakoro pacnpeneneHue MOTEHIMAIOB Ha TTOBEPXHOCTH MPOBOIAIICH ITa-
CTHHBI ¢ TOKOM. OT KakuX MapaMeTpoB IJIACTUHBI 3aBUCHUT ITO pacupezencHue?
14. B uem 3akiro4aercs 0COOCHHOCTH AJNEKTPONOTEHIIMAILHOTO MTpeodpa3oBa-
HUS Ha TIGPEMEHHOM TOKE.

15. Jlnsa pemieHHs] KaKUX U3MEPHUTEIBHBIX 33/1a4 MOXET ObITh HCIOIB30BAHO
AIIEKTPONOTEHIIMATIBFHOE H3MEPUTEIBHOE NPeodpazoBaHme?

16. B uem 3akiro4aercs CYIIHOCTh MPOJOJBHOTO U MOMEPEYHOro IMbe303(-
($eKTOB, UTO MPOUCXOUT MPHU CABUTOBOM JedopMaluy Nbe3oKpucramia?

17.  Yro takoe oOparHbIi be303pdexr? Ero pusnueckoe oObsIcHEHHE.

18.  Jlnsa pemieHus KakKMX M3MEPHUTEIBHBIX 33/1a4 MOXET OBITh MCIIOJIb30BaHO
MbE303JIEKTPUUECKOE U3MEPUTENbHOE ITpeodpa3zoBaHue?

19. B dewm 3akmouaetcst (pu3ngecKasi CylmHOCTh MHUPOAIEKTPUIECCKOTO P deK-
Ta?

20. B 4em 3akiroudaeTcs CYIIHOCTh TEH30PE3HCTHBHOTO M3MEPHUTEIBHOTO TIpe-
oOpa3oBaHus?

21. KakoBa 3aBUCHMMOCTb M3MEHEHHUS AJIEKTPUYECKOI'O CONPOTUBICHUS IMPO-
BOJIHMKA U MOJIYIIPOBOJIHUKA OT Jeopmariun?

22.  Jlns peuieHUs KaKuX W3MEPHUTENbHBIX 3a7ad MOXET OBITh HCIOIH30BAHO
TEH30PE3UCTHBHOE U3MEPHUTEIBHOE Mpeodpa3zoBaHue?

23.  Kakue marepuainbl OTHOCAT K DJEKTPUUYECKUM MPOBOJHUKAM BTOPOTO poO-
na? duznka HIEKTPUIECKOl TPOBOAUMOCTH PACTBOPOB?

YMers

Ha ocHoBe COBPEMCHHBIX CTATUCTUYCCKUX METOJ0B 06pa—
00TKH OKCIICPUMCHTAJIbHBIX PE3YyJIbTATOB YKAa3bIBaThb Ha JOCTOUHCT-
Ba 1 HEJOCTATKU IMMPOBEACHHOI'O SKCIICPUMEHTA

3aoanus na pewenue 3a0au uz npogeccuoranbHOU 001ACMU, KOMNIEKCHbIE 3A0aHUSL
PaccuntaTh 1 OCTPOUTH CTPYKTYPHYIO CXEMY WHIYKTHBHOTO M3MEPUTEIBHOIO Ipeobpa-
30BaTelIsl 110 N3MEPEHHUIO TOJIIUHEI TapaMarHUTHOTO TIOKPHITHS Ha (PeppOMarHUTHOH OCHOBE.
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CTpyKTypHBIT

JJIEMEHT [Tnaaupyemsie pe3yabpTaTsl 00ydeHUS OueHoYHBIE CpPENCTBA
KOMITETEHIINN
Bnaners [Tpuemamu NMOCTPOSHMST M3MEPUTEIBHBIX MpeoOpa3oBaTenech 3aoanua na pewenue 3a0au u3z npogeccuonanrbHou 001ACmuU, KOMNIEKCHbIE 3a0aHUS

B TCXHOJIOTMYECKHUX IIpOoHECCax Ha OCHOBE OSKCICPHUMCHTAJIbHBIX

JIAHHBIX

Vcnionb3ys 37€KTPONOTEHIMAIBHBIN METOA U3MEPEHHs YAECIbHOIO CONPOTUBIICHUS METaJI-
JIOB pa3paboTaTh N3MEPHUTENBHBII NpeoOpa3oBarelib, ClIOCOOHBII OLIEHNBATh KOHIIEHTPALUIO JAKC-
JIOKalMi B 00JIaCTH IUIacTHYecKor nedopmanmu. HaprcoBaTs CTPYKTypHYIO CXEMY H3MEPHUTENb-

HOTO npeoOpa3oBaTes.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLlCHUBAHHA:

[TpomexxyTouHas aTTecTanus Mo AucUuIuInHE «DU3nyecKre OCHOBBI MOIy4eHUs: HHQOp-
MallMi» BKIIIOYAET TEOPETHUECKUE BOMIPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHMS 00Y-
YAIOUMMHCS 3HAHUM, W TPAKTUYECKUE 3aJaHMs, BBIABISIONIME CTENEHb CPOPMHPOBAHHOCTH
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hOpMe 3K3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hOpME MO 3K3aMEHALMOHHBIM
OuneraM, Kbl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJHO MPAKTHUECKOE 3a-
JlaHue.

IToxa3aTe/n U KPUTEPHUH OLCHHBAHUS JK3aMEHA!

— Ha OLICHKY «OTJIMYHO» — CTYACHT JI0JKEH [10Ka3aTh BHICOKUI YPOBEHb 3HAaHUN HE TOJb-
KO Ha ypOBHE BOCHPOM3BEACHUSA U 00BACHEHHsI MH(MOPMALIMU, HO U UHTEIJIEKTYaJIbHble HABBIKU
peweHns npobaeM U 3ajad, HaXOXKICHUS YHUKAIBHBIX OTBETOB K MPOOIeMaM, OIICHKH U BBIHE-
CEHUS KPUTHYECKUX CYXKJICHUN;

— Ha OLEHKY «XOpOLIO» — CTYJIEHT JOJDKEH II0Ka3aTh 3HAHMUS HE TOJIBKO Ha YPOBHE BOC-
IPOM3BEACHUSA U OOBSICHEHUS MH(OpPMaLUKM, HO U MHTEJJIEKTyaJlbHble HABBIKU PELICHUs Mpo-
0JieM U 3a7a4, HAX0XKJIEHUS! YHUKAJIbHBIX OTBETOB K ITpo0sIeMaM;

— Ha OLICHKY «yJ0BJIETBOPHTEIbHO» — CTYIEHT JOJDKEH I10Ka3aTh 3HAaHUS HA YPOBHE BOC-
NPOM3BEACHUS U O0BSICHEHUS WH(POPMAIINY, WHTEIUICKTYaJIbHbIE HAaBBIKM PEUICHUS MPOCTHIX 3a-
nau;

— Ha OLICHKY «HEYJAOBJIETBOPUTEILHO» — CTYJCHT HE MOKET II0OKa3aTh 3HAHWS HA YPOBHE
BOCIIPOU3BEICHUS U OOBSICHEHUSI MHPOPMALIUU, HE MOKET I0Ka3aTh UHTEJUIEKTYaJIbHbIe HaBbIKU
peleHus MpoCThIX 3a1ad.

Tembl HHAUBHAYAJIBHBIX JOMAIIHUX 3aJaHMI - pedepaToB

1. DNEeKTPUUECKHUE BEIMYUHBI. XapaKTEPUCTUKU AJIEKTPUUYECKOrO IOJIs, MaTepUaIoB U U3-
JEJINI B DJIEKTPUYECKOM I10JIe. B3anMOCBS3b 3JIEKTPUUECKUX BEIMYUH.
2. 30HHas TeOpHsl TBEPAOIO Tejia. DIEKTPOIPOBOJHOCTh IMPOBOJHUKOB U MOJYIPOBOJHU-
KOB
3. Hwvonexrpuku. llonsgpuzanus QUANEKTPUKOB B dJEKTpudecKkoM mnode. [lomsspusanus nu-
3NIEKTPUKOB IpU MexaHuuyecko aedopmaruu. [Ipsmoii n o6paTHbI be303(HEKTHI.
4. MarHuTHbIE BEIMYUHBI. XapaKTEPUCTUKH MAarHUTHOTO IIOJIS, MaT€pUaloB U U3JEIUN B

MarHUTHOM I10Ji€. B3aMOCBs3b MarHUTHBIX BEJIUYMH.

S. DHeprus MEeKTPUYECKOro nosst 3apaaoB. Cuiia B3aUMOACHCTBUS 3apsSyKEHHBIX Tell.

6. OHeprusi B3auMOAECHUCTBUS OOMOTOK ¢ Tokamu. Cuila B3auMoJeiicTBUsS 0OMOTOK C TOKa-
MHU.

7. 3aKOHBI 3JIEKTPOMAarHUTHOTO NoJs (ypaBHEHUs: MakcBesia) B MHTErpajibHON (opme, ux
¢buznyecKuil CMbICI.

8. Nuterpanbubie 3akoHbl OMa. 3akoH Oma B auddepenunansHoil popme. TemnoBoe neit-
cTBUE TOKa: 3aKkoH JIkoyins - Jlenna. 3akonsl Kupxroda.

9. Tepmoanekrpuueckue sapinenus. dddexrsr Tomcona, 3eedeka, [lenpThe.

10. Kone6anust u BosHbl. DDPeKThl OTpakeHus, mpeaomiieHus, uurepdepenHnu, nudpak-
LIUU U 3aTyXaHHS BOJIH.

11. VYrpyrue BoiHbBL. YHOpyrue cBoictsa cpell. [lonepeunslie n mpooabHbIE YIPYTHE BOIHBI.
[Tpornecc pacnpocTpanenus Konedanuil B ynpyroi cpeze.

12. VYupyrue BosnHbl. UaTepdepenus u audpakuus ynpyrux BosH. CTosiuue BONHBL. D¢-
dext Jommnepa.

13. Tennoconepkanue. Termmooomen. TenmmooOMeH MOCPEACTBOM TEILIONPOBOTHOCTH, KOH-
BEKLUH, n3nydeHuss. OCHOBHBIE YPaBHEHUS TEIUIOOOMEHA.

14. DeKTpuuecKasi eMKOCTh. DJIEKTPUUYECKas eMKOCTh KOHACHCATOPOB MpOCTeHIel (HOpMBI.

15. NHAYKTUBHOCTP M B3aUMOMHIYKTHUBHOCTH. VIHOYKTMBHOCTP M B3aUMOMHAYKTHBHOCTh

00MOTOK npocTeiniei Gopmabl.



16. ['anpBanomarauTHbIE 3¢ dekTrl. pdext Xomna. Dddexr [aycca.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE o0ecriedeHrue TUCIUTLTHHBI (MOTYJIsT)

a) OcHoBHas JIuTepaTypa:

1. ®usnyeckre ocHOBHI MoydeHus: nHbopmaruu : yueOnuk / I'.I'. Pannes, B.A. Cyporu-
Ha, A.Il. Tapacenko, U.B. Kynub6aba. — 2-e¢ u3a., nepepad. u mon. — Mocksa : KYPC: NH-
®OPA-M, 2018. — 304 c.; uB. uin. (8 c.). - ISBN 978-5-906818-97-3. - TekcT : 2JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/914079 (nara oOpamienusi: 03.11.2020). — Pexum
JOCTyMA: 1O HOJIUCKE.

2. Kaman, b. 10. ®usnueckue ocHOBBI moiyueHus uHpopmanuu: YuebHOe mocobdme /
b.1O. Kamtan. - Mockga : HUALL MH®PA-M, 2014. - 286 c. (Briciee o6pa3oBanue: bakanaBpu-
art). ISBN 978-5-16-006381-2. - Texcr : 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/374641 (marta o6paruenus: 03.11.2020). — Pesxum gocryma:
IO TTO/ITHCKE.

0) lonoJIHUTeILHAS JIUTEPaTypa:

1. Tompamreiin, A. E. ®uszndyeckre OCHOBBI MOIYYCHUSI HHPOPMAIIUY ;| YICOHHK IS BYy30B
/' A. E. Tonpamreiin. — Mocksa : M3natensctBo FOpaiit, 2020. — 291 c¢. — (Bricmiee o6pa3oBa-
aue). — ISBN 978-5-9916-6529-2. — Tekcr : anekrponnsiii // ObC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/451328 (nata oopamenus: 03.11.2020).

2. HoBukoB, B. ®. ®usudeckne OCHOBBI METOJIOB HEPA3PYIIAOIIEIO KOHTPOJS KadyecTBa
u3zenuii . yueobnoe mocobue / B. ®. Hosukos. — Tiomens : Trom['HI'Y, 2018. — 105 ¢. —
ISBN 978-5-9961-1916-5. — Tekcr : anektpoHHblit // JlaHb : IEKTPOHHO-OMOIUOTEUHAS CHC-
tema. — URL: https://e.lanbook.com/book/138251

B) MeToanueckue yKa3aHus:

1. Byrakos, C.A. JIabopaTtopHblii IPaKTUKYM MO JUCHUIUTMHE «DU3HUeCKHe OCHOBBI MMOTY-
yenus uHpopmanumn» / C.A. byrakos, I'.A. Jlyockwuii, M.B. Beuepkun. — Marauroropck:
'Oy BIIO «MI'TVY», 2013. — 48 c.

2. byrakos, C.A. UccrnenoBanue peskMMOB COTJIACOBAHMS JATYMKOB ¢ Harpy3Kkoil. Mzyuenue
MOCTOBOM M3MEPHUTEIILHON CXeMbI PE3UCTUBHBIX Mpeobpasosareneii. / C.A. ByTtakos,
M.B. Beuepkun. — Marautoropck: ®I'BOY BIIO «MI'TY», 2015. — 16 c.

r) [Iporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMmMHoe obecneyenue

Haunmenosanue 110 Neo norosopa Cpox H:I/I?;TBI/IH ATHIICH-
MS ~ Office 2007\ i 135 o1 17.09.2007 GeccpouHo
Professional
MS Windows 7 Profes-| 1\ 1557 18 41 08.10.2018 11.10.2021
sional (st ki1accoB)

MS Windows 10 Pro-| ;1 1597 18 o7 08.10.2018 11.10.2021
fessional (mis kmaccon)

MathCAD v.15 Educa-

tion University Edition J1-1662-13 ot 22.11.2013 0eccpovHO
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IIpodeccnonanbHbie 0a3b1 JAHHBIX H HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIKa
HauuonaneHast nMHGOpMAaLMOHHO-aHAIUTUYECKAsl CHUCTe- URL:
Ma — Poccuiickuil HMHIEKC HAy4yHOIO UWUTUPOBAHUSA '

https://elibrary.ru/project risc.asp

(PUHLI)

[Touckosas cuctema Axkagemus Google (Google Scholar) |URL: https://scholar.google.ru/

denepaibHOE TOCYIAPCTBEHHOE OFODKETHOE YUPEKICHUC
«DenepanbHblii MHCTUTYT HNPOMBIILIEHHOM coOctBenno-|URL: http://wwwl.fips.ru/
CTH»

9 MarepuajibHO-TeXHHYECKOe oDecriedeHne JUCHUIIMHBI (MO1yJIs1)
MaTepI/IaJILHO-TGXHI/I‘IGCKOC 06€CH€‘-I€HI/IC JUCHUITIJIMHBI BKJIFOYACT:

1. YyeOHble aymUTOPUU IS IPOBEACHUS 3aHATHH JICKITAOHHOTO THITA

OcHarenue ayiuTOpuu:

MynsTuMeANIHBIE CPEACTBA XPAHEHUS, IEpeaul U IPEICTaBICHUs HH(OpMaLIUK.

2. YueOHasi ayquTOpus AJisd MPOBEACHUS MPAaKTUYECKUX U JabopaTtopHbix padoT: Jlabo-
paTopust «PU3HUECKUX OCHOB IMOTYICHHSI HHPOPMAIIHID)

OcHarieHue ayuToOpuu:

JIabopaTopHbIe yCTaHOBKU, U3MEPUTEIIBHBIC TPHOOPHI /ISl IPOBEICHUS MPAKTUICCKUX H
71a00paTOPHBIX padoT:

1. JIaGopaTopHasi yCTaHOBKA ISl MCCIICOBAHUS TEH30METPHUSCKUX H3MEPHTEIHHBIX
npeoOpaszoBareneit

2. JlaboparopHasi yCTaHOBKA IS HCCIICIOBAaHUS €MKOCTHBIX M3MEPHUTEILHBIX Mpeodpa-
30BaTenen

3. JlaboparopHasi yCTaHOBKA ISl HCCIICOBAHUS WHIYKTHBHBIX H3MEPHUTEIHHBIX MPE00-
pazoBarenen

4. JlabopaTopHasi yCTAaHOBKa JIJIsi MCCIICJOBAHUS JJIEKTPOMATHUTHBIX HM3MEPHUTEIBHBIX
npeoOpaszoBareneit

5. JTabopaTopHasi yCTaHOBKA JIJIsl MICCIIAOBAHUS ONITHYECKUX M3MEPUTENBHBIX MPeodpa-
30BaTeIIeu

6. JJabopaTopHasi ycTaHOBKa JIJIsl HCCIIEZIOBAHUS TEpMOIpeoOpa3oBareeit

7. JlabopaTopHasi ycTaHOBKa IS KCCIIEIOBaHMS 3BYKOBBIX ITpeoOpazoBaTeei

3. YuebOHas ayautopus AJis MPOBEJEHHs NMPaKTHUECKUX U J1JabopaTopHbIX padot: Jlabo-
paTtopus Hepa3pyIIAOMEro KOHTPOJIS

OcHarlleHre ayaAuToOpuu:

- MynsTuMeuitHoe 000pyI0BaHUE;

- CTaHJIapTHBIE 00pa3Lbl, Hosnu.

- nepexrockon BuxpetokoBbiii «Koncranta B/-1»;

- JJIIEKTPOMArHuT;

- nedexkrockon BUXpeTokoBbiil «BUT-4»;

- Habop AJs1 TMOCTPOEHHUs roJorpadoB OTHOCUTENBHO-TO BHOCHMOTO HAIPSDKEHHs Ha-
KJIQTHOTO W TIPOXOTHOTO TIpeoOpa3oBaTeeit

4. YueOHble ayIUTOPUUN JUIsl POBEACHUS MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U WHIU-
BUyaJbHBIX KOHCYJIbTALUN, TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu

OcHauienue:

WHTepakThBHAs 10CKa, IPOEKTOP;

MynbTUMEIMIHBINA IPOEKTOP, IKPaH
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5. YueOHble ayUTOPUN IS BHIIOJTHEHUSI KYPCOBOTO MPOEKTUPOBAHUS, TIOMEILICHHS IS

CaMOCTOSITEIbHON pabOTHI.
OcHnarienue:

[Tepconanbubie KOMIbIOTEPHI ¢ TakeToM MS Office, ¢ Bbixog0M B IHTEpHET U € 10CTY-
IIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

6. [Tomemenue A XpaHeHUsT U TPOGUIAKTHIECKOTO 00CTY)KUBaHUSL y4eOHOTO 000py-

JIOBAaHUS
OcHalexue:

Cremnaxu, celibl 1s XpaHeHus: yaeOHOro o6opynoBaHusi. IHCTpyMEHTHI JIsl pEMOHTA

9 MaTtepuajJibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)
MaTepI/IaHBHO-TGXHI/I‘IGCKOC O6€CHC‘ICHI/IC JOUCLUIIJIIMHBI BKJIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHallleHue ayIuTOpun

JlexmoHnHas ayauTopus

MynbTUMeINITHBIE CPEACTBA XPAHEHHUS, IIEPEAAUn U
npeCcTaBIeHUs HHPOPMALIUU

Jlaboparopus  «DnexTpuue-
CTBa»

Bonbr™merp yHuBepcanbHbIA 1 poBoii, ['enepaTop
MHOTO(YHKIIMOHATHHBIN, VICTOYHUK TUTaHHS TTIOCTOSTHHO-
ro toka — 10mrT., Marasun emkocteii Time Electronics
1071 — 2 wrr., Marasun emkoctu P-513 — 4., Mara3sud
unayktuBHocteil Time Electronics 1053, Marasun corpo-
tuBneHuit P-33 — 7 mr., Mynetumerp APPA 205, Mynb-
tumetp 1udpoBoit MAS-838 — 10mr., MynsTumetp uud-
poBoit APPA 203, Ocuuminorpad apyxkanaibabii GOS-
620 FG — Swr., [onapumerp CM, Yactoromerp GFC-
8131 H — 2mrt., cTOYHUKY IUTAHUS ITOCTOSHHOI'O TOKA -
10 mr., JlaboparopHas ycTaHOBKa IJsi HCCIEIOBaHUS
JIEKTPOCTATUYECKOTO IOl C TOMOIIBI0 OJUHAPHOTO
3oHAa — 10 wT., YcTaHOBKa JUIsl IIYHTUPOBAHUS MUJLITHU-
ammepmerpa — 4 mr., YcraHOBKa JlabopaTopHasi ISl OTI-
peneneHus WHAYKTUBHOCTH COJICHOMJAa M MarHUTHOM
MpoHHUIIaeMoCcTH — 41mT., YCTaHOBKa JlabopaTopHas s
M3YYEHHUS pe30HAHCa HAMPSHKEHUH U onpeaeNneHus: HHAYK-
TuBHOCTH — 31mT., JlaBopaTopHasi yCTaHOBKa JyIsl M3yde-
HUS JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTHK AUPpak-
LIMOHHOM peweTku — 4 wrT., JJaboparopHas yctaHoBKa AJist
ompesieNieHus] pajinyca KPUBU3HBI TUH3bI U JTMHBI CBETO-
BOM BOJIHBI ¢ moMolisto kKoner, Hetotona 3 mit., Jlabopa-
TOpHasl YCTaHOBKA JJIsl OTpeJeNIeH!s] KOHIIEHTPAllUU pac-
TBOPOB caxapa ¥ IMOCTOSTHHOHW BpameHus — 4 mr.

JlaGopatopus «Hepaspymatormiero
KOHTPOJIS»

[IpoexTop "BENQ MP575", Jlocka MHTEpaKTUBHAs
Hitachi StarBoard FX-77GII , Anb60omM 00pa3ioBbIx pa-
nuorpadu4eckux CHUMKOB, 20 IucToB, JleHcuTomMeTp us3-
MepuTenb ontudecko miotHoctu JIHC-2, Jlepexrockomn
BuxpetokoBblii BJI-1(KoncranTa), [ledexrockon BUXpe-
TokoBbId BUT-4, JlepexTockon Ha MOCTOSSHHBIX MarHUTax
YauMAI-01, JledexTockon ynbTpa3BykoBoit A1212
MASTER, Jo3zumerp AKI-PM-1621, 3naku mapkupo-
BouHbIe (Ne2, Ne6), KanaBouHBIE ATaIOHBI YYBCTBUTEIb-
Hocth Nell, Nel2 -20mrt., KoMmiekT i1 BU3yajabHO-
n3meputenbHoro KoHTposss KBK-111 — 3mt., Kommiekr
MbE303JIEKTPUUYECKUX TIpeodpazoBareneit (5 mrt.), Kom-
IUIEKT cTaHaapTHBIX 00pa3ioB KOY-M2, KoHTpoabHbIH
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

obpazer; OCO-B/] (5 o6pasios), Jlrokemerp TKA-JIroke,
Marasun conpotusniennii P-33, Marautomerp UMAT -
40011, Mynstumerp APPA 205, Ha6op ans MII koHTpoms
MPY -P Kit — 2mr., Heratockon X-Lum — 2ir., O6paseiy
crangaptabiid 1 MIT yp.A,b,B, O6pa3iisl ¢ xapakrep-
HBbIMU JedeKkTaMHu (ITacrmopTU30BaHHbIe) 1o MeToay MIT/]
— 3mr., O6pasubl ¢ XapakTepHbIMU JiedeKTamu (Tractop-
TU30BaHHBIC) 110 MeToy PK — 4rr., O6pasiibl ¢ xapak-
TepHBIMHU AeekTaMu(macnopT30BanHbl) Mo Merony Y 3K
— 5mT., O6pa3ibl ¢ XapakTepHbIMU JedeKTa-
mu(miacmopruzoBanneie) Mo meroay BUK — 4mrt., O6pas-
bl HIEPOXOBATOCTH MOBEPXHOCTH, ONTUYECKUIN KIHH C
MeTpoJoruei — 2mr., Ocruuiorpad IByxKaHaJIbHBINA
GOS-620 FG, ITosic mapkupoBouHsiii 100cM, PeHTreHoB-
ckuii annapat APMOH-300 (yueOHblii MakeT-UMUTATOD),
CrangaptHble 00pasubl npeanpusatus, Temnosuzop Testo
875-1, TommuHOMep yinbTpazBykoBoi A1209, TommuHo-
Mep ynbTpa3BykoBoit A1210, Tomorpad ynbTpa3ByKoBoOit
A1550 IntroVisor B 6a30B0ii komruiekTaiuu, Tpadaper
JUTSL OIIPEICIICHUS Pa3MEepOB HECIUIOIIHOCTEHN ¢ METPOII0-
rueii, YHuBepcanbHbIi madnon paauorpada YIIIP-1 —
2mir., llltatuB TpexHoxubii aig p/a CITPYT IIPT-3,
OnextpomarHut Y6 230v; 5S0Hz(001Y020), Otanonst
4yBCTBUTEIBHOCTU IPOoBOJIOYHbIe Nel1, Nel2 — 20 mr.

KoMnbrorepHslii kinacc

[TepconanbHbie KOMITBIOTEPHI ¢ TakeTroM MS Office u BbI-
xo11oM B MHTEpHET
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