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1. OBIIASA XAPAKTEPUCTHUKA MOYJISA Teoperndeckas 3JIeKTPOTEXHHKA

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Mopynp HalpaBileH Ha U3y4EHUE OCHOBHBIX 3AKOHOB U IOHATUMN DJIEKTPOTEXHUKH , XapAKTEPUCTUK U
[1apaMeTPOB JIEMEHTOB JIEKTPOMArHUTHBIX U 3JIEKTPOHHBIX LIETIC, METOZ0B aHAJIN3a YCTAHOBUBIIUXCS U
MEPEXOAHBIX PEKUMOB 3THUX LENEH  CPeACTB U CHOCOOOB M3MEpPEHHs DJIEKTPUUYECKUX M MAarHUTHBIX
BeIMYUH. Moaynib (popMUpYET MPaKTUUYECKHUE HABBIKK BBIOOpA 3JIEMEHTOB AJIEKTPOYCTAHOBOK aJIeKBATHO
MOCTaBJICHHOW 3ajade, Oe3omacHOl cOOpkM W pa30oOpKu Iemnel, U3MEpeHUs M HACTPOMKH HX
XapaKTEPUCTUK U NTapaMETPOB, HAXOKICHUS U YCTPAHEHUS UX TUIIOBBIX HEUCIIPABHOCTEM.

1.2. CTpykrypa u 00beM MOYJIA

Tabmuna 1
O0BbeM AUCUUITAH MOXYJIS
Ne 1 BCEro MOayJisl B 3a4€THBIX
Hepeqem, AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA

n/n eTHHUIAX
1 DneKTpuYeCcKre U3MEpPEHUs 3
2 Teopernyeckne OCHOBBI JIEKTPOTEXHUKHU 15
HUTOI'O o monynto: 18

1.3.ITocsietoBaTeIbHOCTH OCBOEHHSI MOIYJIsSl B 00pa30BaTe/ILHOIl MporpaMmme

IIpepekBH3UTHLI MOAYJIsI He npenycmotpensl
IHocTpeKBH3UTBI U KOPEKBU3UTHI He npenycmotpensl
MOy

1.4. PacnipenejieHue KOMIETEHUMII 1O AUCHMIVIMHAM MOAYJsl, IUIaHHpyeMble pe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabnuna 2
Ilepeyennb
Kon n nHaumeHnoBanue I[lnanupyemMble pe3yabTaThbl 00y4eHUsI
AUCHMILINH
KOMIIETEHLIMH (MHAUKATOPHI)
MOYJIsl
| 2 3
Teopernueckue [TIK-1 - Cniocoben 3-71 - U310KUTh OCHOBHBIE 3aKOHBI
OCHOBBI WCIIO0JIH30BaTh METO/IbI AIEKTPUYECKUX M MATHUTHBIX IIETICH U
AJIEKTPOTEXHUKH | aHAIM3a U MOJCIUPOBAHUS | DJIIEKTPOMArHUTHOTO TIOJIS
AJIEKTPUYECKUX LETIeH 1
3-72 - OnuceIBaTh OCHOBHBIE ITPOLIECCHI
INEKTPUYECKUX MAINH
MIPOUCXOASAIINE B JIEKTPUUECKUX, MAarHUTHBIX
Hensx (JTUHEWHBIX U HEIMHEHHBIX) U B




3JIEKTPOMArHUTHOM T0JI€ (CTAllMOHAPHOM U
IIEPEMEHHOM)

3-73 - IloACHATHL METOIBI aHAJIN3a
YCTAHOBUBIIINUXCS U TIEPEXOIHBIX TTPOIIECCOB B
AIEKTPUYECKUX M MATHUTHBIX IETISX

3-74 - OOBACHATH METOJIBI pacyeTa
XapaKTePUCTHUK IEKTPOMArHUTHOTO TOJISI U Ha
UX OCHOBE MapaMeTPOB IEKTPOMATrHUTHBIX
YCTPOMCTB

V-72 - BeiOupath ¥ IPUMEHATH PalliOHATBHBIC
METOBI aHAJIN3a IIeTIEN U ITOJIEH I
KOHKPETHBIX 3a7a4

V-73 - AHanu3upoBaTh CXEMbI 3aMEIICHUS U
MaTeMaTHYECKUE MOJIETU JIEKTPOMATrHUTHBIX
YCTPOMCTB

V-74 - IlpumeHATh MaTEMaTHYECKUE
[IPOrpaMMHBIE MAKEThI 1JI1 YUCIEHHOTO
penieHus 3a1a4 3JIEKTPOTEXHUKN

[1-62 - IMeTh NpaKTUYECKHUI OMBIT
Oe3omacHoi cOOpKH, Pa30OPKH, MOIKIIOYCHHUS
Y OTKJIIOYEHUS K UCTOYHHKAM SHEPrHU
JIEKTPUYECKUX U MArHUTHBIX LIeTIeH

[1-63 - IIlpumMeHATh METOOUKHI
AKCIIEPUMEHTAJILHOTO UCCIIeI0BaHUS
(M3MepeHus MPUOOPOB, CHATHUS XapaKTEPUCTHK
U OCLAJUIOTPaMM) 3JIEKTPOTEXHUUECKUX
YCTPOMCTB

[1-64 - IMeTh npaKkTHYECKUH ONBIT pabOTHI C
OCHOBHBIMHM 3JIEKTPOU3MEPHUTEIbHBIMU
npudopamMu

DIIEKTpUYECKUE
HU3MEpeHUs

IIK-3 - Crocoben
MIPOBOIMTH U3MEPEHUS
ANEKTPUICCKUX U
HEIEKTPUICCKUX
BEJIUYHH IPUMEHHUTEIBHO
K 00BbEKTaM
npodeccroHanbHOM
JEATEILHOCTH

3-1 - OnpenensTh TUIIBI, XapaKTEPUCTUKH,
CXEMBbI BKJIIOUCHHSI U3MEPUTEIIbHBIX TPUOOPOB
JUIS BHITIOJTHEHUS] U3MEPEHU B CUCTEMax
ANEKTPOCHAOKEHUS

3-3 - OnuckIBaTh CIOCOOBI METPOJIOTHYECKOTO
o0ecrieyeHnss U3MEPEHU SIEKTPUIECKUX U
HEIJICKTPUYCCKUX BEIMYHMH MPUMEHHUTEIILHO K
o0BeKTaM PO ECCUOHATTLHON e TEIIbHOCTH

V-1 - KoppekTHo BBIOUpaTh U3MEPUTETHHBIE
puOOPHI U UX MPABUIBLHOE MOJKIIOYEHUE TS
BBITIOJTHEHHS] U3MEPEHUN B CUCTEMAX
ANEKTPOCHAOKEHUS




V-2 - Onpeaenstb ONTUMAIbHBIE METOIbI
U3MEPEHUIN

V-3 - Onpeaensith ONTUMAJIBHBIE CITOCOOBI
METPOJIOTHYECKOTO COMPOBOKICHHS
HU3MEPECHHH JIEKTPUUECKHUX U
HEIJICKTPUICCKUX BETUIHH

I1-3 - OcymiecTBasATH 000CHOBaHHBIH BHIOOD
CI10co0a METPOJIOTHUECKOTO CONPOBOKACHUS
U3MEPEHUM DIIEKTPUYECKUX U
HEDJIEKTPUIECKHUX BETNIUH

1.5. ®opma odyuenus
OOyueHue 1o JUCHUITHHAM MOJTYJIsl MOYKET OCYILIECTBIISATHCS B OYHOM (hopMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
DileKTpuYecKre u3MepeHus

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Nen/m | @amuiausg Uma OTdecTBO Yuenas creneus, JloJsKHOCTD Honpasnenenne
yuyeHoe 3BaHue

1 I'pomoB Bragumup KaHIUaaT JloueHT Kadenpa

BacunseBua TEXHUYECKUX HAYK, IIEKTPOTEXHUKHU
JOLICHT

2 [[Ta6angna EBrennit KaHAuaaT HoueHt Kadenpa

JmutpreBud e arornIeCKuX ANMEKTPOTEXHUKH
HayK, IOIIEeHT

PexoMeH10BaHO y4eOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PajabCKUN SHEPreTUUECKU

[Iporokon Ne 3 ot 16.05.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

I'pomos Biaagumup BacuiabeBsu4, J{oueHT, 3JIeKTPOTEXHUKH
Hladanaun EBrenmii ImurpueBuy, J[oueHT, 3JIeKTPOTEXHUKH

1.1. TexHoornu peanu3anuu, HCMOJAb3yeMble IPH U3YYECHUH M CIHUIIIMHBI MOLYJIsI

TpagunuonHas (penpoyKTUBHAS) TEXHOJIOTUS
PaznoypoBHueBoe (nuddepeHmpoBanHoe) 00yueHue
o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue

TeMbl

Mertposorus, ee 3aKOHOAATEbHbII, HAYyYHBIN U IPUKIIATHON
paszzensl. [ToHsTHE 0 TOCYAapCTBEHHOHN cUCTEME 00ecTIeUeHHS
enuHcTBa u3mepennii (I'CH): HopmaTuBHas 6a3a METPOJIOTHH,
roCyapCTBEHHBIM METPOJIOTHYECKUI KOHTPOJIb U HaA30p, €r0
BHJBL. MeXIyHapOAHOE COTPYAHUYECTBO B METPOIIOTHH.

OCHOBHbIE XapaKTEpUCTUKH IIpoliecca n3MepeHnid. OnpeaeneHue
MOHATUS «u3MepeHue». Ousnyeckasd BennuuHa. [loHATHE e AUHUIIBI
n3MepeHust (pU3MIecKoil BEMTUIUHBL. DTaIOHBI U MEPHL.
MexnaynaponHas cucrema equaut m3mepernws (CH1). PazmeprocTts
(hm3udecKoi BeMMIuHBL. VICTHHHOE U NEHCTBUTEIHHOE 3HAUYCHNUS
BeUYHHBL. [[paBMIIBHOCTS ¥ IPEIU3UOHHOCTH METO/IA WITH
pe3ynbrata n3Mepenus. [loBepka, kannOpoBKa U cepTUHUKALMS
CPENCTB U3MEPEHUM.

OCHOBBI METPOJIOTHIECKOTO
o0ecrnieueHus u3MepeHuit

Crioco05b! moy4yeHHst pe3yabTaToB u3MepeHuil. [Ipsmeie,
KOCBEHHBIE, COBOKYIIHBIE 1 COBMECTHEIE N3MepeHus. TOYHOCTHEIE
XapaKkTepUCTUKH n3MepeHuid. Criocod BBIpaKCHHS Pe3yJIbTaTa:
a0COJIFOTHBIN U OTHOCHTEIBbHBIN. [lorpemHocT n3MepeHnit u ux
TUnonorus. MeToaudeckas, MHCTPYMEHTalIbHAs!, CYObEKTHBHAS;
CUCTeMaTH4ecKas U cilydaiiHas; abCOIOTHAs, OTHOCUTENbHAS ’
npuBeAeHHas norpeimHocty. [IpaBuna okpyrieHus 1 3anucu
pe3yabpTaToB m3MepeHuil. [lorpentHocTn MpuOOPOB: OCHOBHAS U
JIOTIOTHUTENbHAS, aJAUTHBHAS U MYyJIbTUIUINKATHBHAS.
HaxoxneHue norpemHocTd 0OJHOKPaTHOIO U3MEPEHHUS. Y CIIOBUS
HU3MEPEHU s TOBBIIICHUS TOCTOBEPHOCTH pe3ybTaTa.




Haxoxnenue pe3yabTUpYIOIIEeH MOrPEIIHOCTH OT HECKOJIBKUX
BIHSIFOIIUX BeTMYWH. [IOHATHE KOCBEHHOTO H3MEPECHHSI.
HaxoxaeHue morpenHocTd KOCBEHHOTO U3MEPEHUS ITyTeM
muddepeHnupoBanns GYHKIMOHATBHBIX CBS3€H BEJITHUMH,
HU3MEPEHHBIX IPSMBIM CIIOCOOOM.

AHanu3 ciny4yaiHbIX nmorpemrHocteil. Pesynbprar uamepenus, Kak
ciyvaiiHas Beln4yuHa. Pacnipesienenue HaOII0IeHHBIX 3HAUCHHIA
BenuuuHEL. ['nctorpammel. IlpenensHoe pacnpenenenue. Yucnossle
XapaKTEepUCTUKHU PACIIPEEICHNI: MaTEMaTHUYECKOE OXKHUIaHUE U
JUCTIEpCHS cITy4daitHON BenmnduHbl. CrcTeMaTHIecKas OTPEeuTHOCTh
KaK CMEIIeHIe MaTeMaTHIeCKOTO OKUIaHHS BETMINHBI OT €€
HWCTUHHOTO (IeHCTBUTEIHLHOTO) 3HAYCHHSI M CITOCOOKI €€
yctpanenus. HopmansHoe pacnipenenenue (I'aycca). [Ipsmeie
U3MEPEHUS ¢ MHOTOKpPaTHBIMH HaOmoneHusiMu. CpeiHee
KBaJPaTUYECKOE OTKIIOHEHUE CIIy4aWHON BEJIUYHMHBI KaK KPUTEpUI
KauecTBa u3MepeHuil. CpeiHee KBaJpaTH4eCKoe OTKJIOHEHUE
CpeaHero apugMeTHIecKoro. AJropuT™Mbel 00pabOTKH pe3yIbTaTOB
M3MEpEeHHi ¢ MHOTOKpPaTHBIMU HaOroieHusIMu. Pactipenenenue
CrerogenTa. OIeHKa MOTPEITHOCTH MHOTOKPATHBIX HAOJIOICHHM.
Bapuanmonnsiii kputepuit Jlukcona. I[IpaBuio omeHKH rpyObIx
morpenrHocTel (mpaBmiio «Tpex curm»). [Ipencrasnenne
pe3ynbraToB u3Mepenus. OCHOBHasl cTaHAapTHas GopmMa
MIpe/ICTaBIECHUS Pe3yIbTaTa Yepe3 T0BEPUTENbHbIN HHTEPBAT U
JIOBEPUTENBHYIO BEPOSITHOCTD.

CpencrtBa uamepeHuit
3JIEKTPOMATHUTHBIX BEIUYHH

[TorpemrHoctr u xapakTepucTuku cpenctB usmepenuit (CH).
M3mepurensubie mpudopsl. Lkansl. Kinacc TouHocTH. AiuTuBHAS
1 MYJbTUIUIMKATHBHAS COCTABIIAIOLIME IOIPEIIHOCTH IIPUOOPOB,
ux onpexaenenre. HopmupoBaHue 0oCHOBHOM U JOTOJHUTEIbHON
norpemHocteit CU. CyObexTiBHAs TOrpemHocTb. [lapamiake
nokazanuil. @yHkws (ypaBHEHHE) MpeoOpa3zoBaHus, AUana3oH
H3MEpEeHHi, TOCTOsIHHAs Tprbopa (1ieHa AeIeHus),
YyBCTBHUTEIBHOCTD, Pa3pellalomias CliocCOOHOCTh, OBICTPOACHCTBHE,
BXOJIHOE COIIPOTHBIICHHUE.

AHAJIOTOBBIC AJIEKTpOMEXaHnYeCKue mpuoopsl. [IpuHImI
NEHCTBHS, yCTPOHCTBO, OCHOBHOE ypaBHEHHE MPprOOpa 1 CBOHCTBA
MarHUTORJIEKTPUUYECKUX, NIEKTPOMArHUTHBIX, AIEKTPOIMHAMITYE-
CKUX, (heppOINHAMUYECKHX, FTEKTPOCTATHIECKHUX H
WHIYKITMOHHBIX MprOopoB. KoMmieHcarus TeMneparypHon 1
YaCTOTHOM MOTPEIIHOCTEH, 3aIIUTa OT BHEIIIHUX MarHUTHBIX
nonei. JloromeTpsl. UHAYKIMOHHBIE U 3JIEKTPOHHBIE CUETUYUKHU
SIEKTPUUECKON SHEPTUU.

AHaJIOrOBbIE ANEKTPOHHBIE MTPUOOPHI. DIEKTPOHHBIE BOJIBTMETPHI
JUIS U3MEPEHUS IEMCTBYIOIINX, CPEAHNUX U aMIUIUTYTHBIX
3HAa4YeHHUI. DJIEKTPOHHO-TyUYeBbIE OCHMIIOrpadbl: YIPOIIEHHAS
070K cxeMa, MPUHLMIT ASHCTBHUS U METOABI pabOThl ¢ HUMH NPH
HW3MEPEHNH apaMeTPOB CUT'HAJIOB.

Macurabuslie npeoOpaszoBarenu. LLIyHTbI, 706aBOUHBIE CO
MIPOTHUBJICHUS U JCTUTENIN HanpspkeHus. M3MepuTenbHbie
TpaHc(OPMATOPHI TOKA U HANIPSDKEHMS: IPUHLIKI IEHCTBUS, CXeMa




MOJIKJTFOUEHHSI, BEKTOPHAS TUarpaMma, orpeImrHOCTH
ko3 durmenToB Tpanchopmanmn. [ToBepka n3MepUTEITHHBIX
TpaHCHOPMATOPOB TOKA.

udposkie m3meputenbabie TpuOophl. O0MIas CTPYKTypa,
METPOJIOTHYECKHE XapaKTepUCTUKH. [loHATHE KBaHTOBAaHUS U
JIMCKPETH3alUK HeNpephIBHOM BennuuHbL. Lludposoe
koaupoBaHue. [1o3uMoHHbIE 1 KOMOWHUPOBAHHBIE KOJIBI.
Amnanoro-nudpossie npeodpazosarenu (ALIT). Metoast
npeoOpa3oBaHMs HEMPEPBIBHBIX U3MEPSAEMBIX BETUYHH B KOJBI:
JMHEHHO-BO3PACTAIOIIEr0 HANPSKEHUS, TIOCIEI0BATEILHOIO
MpUOIKEHHUS U OJHOBPEMEHHOT0 cUnUThIBaHMsL. IlorpemHocTs
JUCKPETHOCTH U MOTPEIIHOCTh PEATN3allui YPOBHEN KBAHTOBAHUSI.
[Mpunnun gericTBUsS UPPOBOTO BOIBTMETPA MOCTOSHHOTO TOKA,
OCHOBaHHOT'O Ha METO/I€ TIOCJIEI0OBATEILHOIO CUEeTa.

M3mepurensabie cucteMbl. CTpyKTypa HHGOPMAITHOHHO-
m3meputensHbix cucteM (MU C) n m3meputenbHo-
BBIYMCIUTENBHBIX KoMmIuiekcoB (MBK). Buabt 06paboTku curHaioB
B CHCTEMax: HopMaJn3alus (MaclTabOupoOBaHKe) T1ana3oHOB
W3MEpEeHHit; TuHeapu3anusa QyHKIUH npeodpa3oBaHusl JaTYMKOB;
criaaxkuBanue (QuIbTpaLys); aHaJI0ro-uuppoBoe 1 00paTHOE
peoOpa3oBaHMs; CPABHEHHUE C yCTaBKAMH; BHIYMCIICHHUE
JNETEPMUHUPOBAHHBIX U BEPOATHOCTHBIX XapaKTEPUCTHK U JIpyTHE.
ArperatHbie (MOIYJIBHBIC) CPEICTBA DICKTPOU3ZMEPUTEIHLHON U
BBIYUCITUTEIHHON TEXHUKH KaK OCHOBA ITOCTPOCHUSI COBPEMEHHBIX
NNC u UBK.

Merto/ibl U3MEPEHUI BETNYNH

I/I3M€p€HI/IC napamMeTpoB CUTHAJIOB. OcobeHHOCTH HU3MCPCHUA
AMIUIUTYAHBIX, CPCAHUX U ,I[eﬁCTByIOH.IHX 3HAYCHHUI NEPEMCHHBIX
HaHpH)KGHI/Iﬁ " TOKOB. I/ISMCpeHI/Ie YJaCTOTHI NIEPEMEHHBIX CUTHAJIOB.

W3mepenue napameTpoB Lemneit. 3Mepenue conpoTuBieHniA
METOJIOM aMIIepMEeTpa U BOJIBTMETPA, METOJIOM 3aMEIICHHUS,
MOCTOBBIM MeToA0M. OCOOCHHOCTH M3MEPEHHS M CIIOCO0 TBOMHOM
MOCTOBOM CXEMBI JUIsI MAJTBIX COMPOTUBICHUH. OCOOCHHOCTH
M3MEpEeHHsI OOJBIINX CONPOTHUBIEHUI. MOCTOBOW METO
U3MEpEeHHs NapaMeTPoB KaTyIIeK U KOHJAeHcaTopoB. M3mepenue
B3aUMHOU HHIYKTUBHOCTH.

M3mepenne MonHOCTH U 3HEpTUH. OCOOEHHOCTH U3MEPEHUS
MOII[HOCTH METOJIOM aMIIEpPMETPa U BOJIbTMETPA B IISTISIX
MIOCTOSTHHOT'O TOKAa J100 0AHO(A3HOTO MEPEMEHHOTO TOKA.
W3mepeHre akTUBHOM U PEaKTHBHON MOIIHOCTEH BaTTMETPaMHU B
TpexdazHbIX 1emnsx. OcuumorpaguuecKuii METOI U3MEPEHHS
AKTHBHOM MOIITHOCTH.

M3mepenrie MarHUTHBIX BeIUYUH. CBSI3b MArHUTHBIX BEIH YMH C
ANIEKTPUIECKIMH B €IMHOM 3JICKTPOMarHuTHOM noje. MizmMepenne
WHAYKIIAYA ¥ MAaTHUTHOTO TIOTOKA B CTAIlHOHAPaX W MEPEMEHHBIX
TIOJISIX C UCTIOIB30BAaHUEM MarHUTORJIEKTPUIECKIX BEOEPMETPOB,
npeoOpazoBareneit Xosia 1 MarHUTOPE3UCTUBHBIX
npeobOpa3oBartescii. CHITHE KPUBOW HaMarHUYUBaHUS
(heppOMarHUTHBIX MAaTEPUAIOB OCIIMILIOTPA(QUISCKUM METOJIOM.
M3mepenne MarHuTHBIX OTEeph. M3Mepenne cyMMapHbIX OTEPh




TEeMIEepPaTypHl.

MOIIHOCTH B ()epPOMarHUTHOM MarHUTOIPOBOJIE M X pa3JIelIeHue
Ha MTOTEePHU THCTEPE3NCA U BUXPEBBIX TOKOB.

W3MepeHne HedeKTPHUECKIX BETHUUH NEKTPUICCKUMU
MeToaamMu. [ 'eHepaTopHbIe IpeoOdpazoBaTeu:
TEPMODBJICKTPUIECKHE, MTbE30IICKTPHUICCKUE, (POTOIICKTPUICCKHUE.
[MapameTprueckue mpeoOpa3oBaTeIn: peOCTaTHBIE,
TCH304YYBCTBUTCIIbHBIC, CMKOCTHBIC, MHAYKTUBHBIC 1
HHAYKIIMOHHBIE, onTHYeckue. TepMonpeodpaszoBareu.
TepMomeTpsl conpoTUBICHUS. [IpUHIHITBI ASHCTBHS AATYUKOB
MePEMEICHHS, CUIIBI, ABIICHHS, CKOPOCTHU, YCKOPECHUS,

1.3. HaHpaBHeHI/IC, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIB3YCMbIC TCXHOJIOINH

Tabmuma 1.2
Hanpasnenune Bun TeXHOMOLHs
BOCIUTATEIbHON | BOCHUTATCIBHOU | pooiroren oo KOMITETeHIIHS Pesybratsl
EATENbHOCTH EeATENIbHOCTH NESITeTbHOCTH 00yeHHs
[IpodeccrnonanbH | meeHanpaBieHHa | TeXHOIOTHs I1K-3 - Criocoben 3-1 - Onpenendars
0€ BOCTIMTaHUE s pabora ¢ dhopmMupoBaHUs MIPOBOJIUTH THITHI,
uHpopManuen YBEPEHHOCTH U U3MEpEeHUs XapaKTEePUCTHUKH,
JUISt TOTOBHOCTH K JNEKTPUUYECKUX U CXEMBbI BKJIIOUCHHUS
WCIIOJIb30BAaHUS B | CAMOCTOSITENILHOM | HEDNEKTPHUUECKHUX M3MEPUTENIbHBIX
MPAKTHYECKHUX YCHEIIHOMN BEJIMYUH puOOpOB AJis
HEJSIX npodeccuoHanbt | MPUMEHUTEIHHO K BBITIOJTHEHUS
Ol IESATENbHOCTH | OOBEKTaM H3MEpEeHUil B
npodecCHOHANBHOM | cCUCTeMax
TexHoJsorust
. | JeSATEIbHOCTH ANEKTPOCHAOKEHHS
CaMOCTOSITEJIbHON
paboTsl 3-3 - OnuceIBaTh

CIIOCOOBI
METPOJIOTHYECKOTO
oOecreyeHus
U3MEPEHUIN
AJIEKTPUYECKUX U
HEAJIEKTPUYECKHUX
BCJIMYHH
MPUMEHUTEIBHO K
00BeKTaM
po¢eCCHOHATBHO
1 1esITeNbHOCTH

V-1 - KoppekTHo
BBIOMpATH
M3MEPUTEITbHBIC
pUOOPHI U UX
MIPaBUIILHOE




MOAKITIOYEHUE IS
BBITIOJTHEHUS
W3MEpPEHUI B
cuUcTemMax
ANEKTPOCHAOKEHUS

V-2 - Onpenensats
ONITUMAJIbHBIE
METOIbI
U3MEPEHUIN

V-3 - Onpenensith
OINTUMAaJIbLHEIC
CII0COOBI
METPOJIOTHYECKOTO
CONIPOBOXKIACHUS
U3MEPEHUMN
ANEKTPUUECKUX U
HE3JIEKTPUUECKUX
BEJIMYHH

I1-3 -
OcymiecTBISITh
000CHOBaHHBII
BBIOOD criocoba
METPOJIOTHYECKOTO
COTIPOBOXKACHUS
U3MEpPEHHI
ANEKTPUYECKUX U
HEAJIEKTPUYECKUX
BEJTMYUH

1.4. IIporpamMmma AUCUUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanut .
2. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
DJIeKTpUYeCKHe U3MepeHu s

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. TlomoB, B. C.; DnekrpoTexHHYECKHE HW3MEpeHHs W TpuoOophl; [ocygapcTBeHHOE JHEPreTUYECKOE
u3natenbetBo, MockBa, Jlenunrpan;  1963;  https://biblioclub.ru/index.php?page=book&id=212279
(OnEeKTpOHHOE H3/TaHHE)

2. Cexankuii, B. C.; Metonbl u cpeiacTBa M3MEPEHMA W KOHTPOJsA : ydeOHoe mocoowme.; Cubupckuit
dbenepabHBIN YHUBEPCUTET (CoY), KpacHnosipck; 2017,
https://biblioclub.ru/index.php?page=book&id=497517 (OnekrpoHHOE H3AaHUE)

3. Tony0, O. B.; Crammaptu3aius, MeTpojorus W ceprudukanus : ydeOHoe mnocobue.; Cubupckoe
YHUBEpCUTETCKOE n3natenbcTBo, HoBocubupcek; 2009; https://biblioclub.ru/index.php?page=book&id=57452
(OnexkTpoHHOE U3aHUE)

4. Ilepemutnna, T. O.; Metposorus, cTangapTuzaius u ceptudukanus : yaeoHoe nocodue.; TYCYP, Tomck;
2016; https://biblioclub.ru/index.php?page=book&id=480887 (DnexkTpoHHOE U3TaHKE)



5. llpuiimak, E. B.; OcHOBbl TEXHMYECKOTO peryiaupoBaHusi : yueOHuk.; Ka3zanckuil HaydHO-
HCCIIEA0BATEIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET (KHUTY), Ka3zans; 2018;
https://biblioclub.ru/index.php?page=book&id=612715 (OnexkTpoHHOE U3AaHUE)

6. Janunesuu, C. b.; OCHOBbI 3aKOHOJATEIBbHOW METPOJIOTUH, TEXHUYECKOTO PETYJIUpPOBAHUS U
cTaHjapTH3anuu : ydeOHoe mocoOue.; HoBocuOWMpCKMA TOCYAapCTBEHHBIM TEXHHUYECKUH YHUBEPCHUTET,
Hosocubupck; 2019; https://biblioclub.ru/index.php?page=book&id=576182 (DnekTpoHHOE HU31aHKE)

7. Bnagumuposa, T. M.; OCHOBBI TEXHUYECKOT'O PETYJIMPOBAHUSA : yueOHO-MeToaudecKoe mocodue.; CeBepHbIit
(ApkTHdecKuii) dbenepanbHbIT YHUBEPCUTET (CADY), ApXaHTeIbCK; 2015;
https://biblioclub.ru/index.php?page=book&id=436499 (DnexkTpoHHOE U3AaHKE)

ITeuaTHbIE N3AaHUA

1. Aramansn, 3. I'.; [IpuGopsl 1 METOABI H3MEPEHHS MIEKTPHUECKUX BEIWYHH : y4el. mocodue A By30B.;
Hpoda, Mocksa; 2005 (20 3k3.)

2. Pannes, I'. I'., Tapacenko, A. Il.; Meroasl u cpencTBa uU3MepeHH : ydeO. Il CTYyJACHTOB BY30B,
00y4JarIuXcsl 10 HANpPABICHUIO TOATOT. JWIUIOMHp. crenuanuctoB 653700 "IlpubGopoctpoenue"
cneruanbHocTd 190900 "UHbopMm.-u3Mep. TexHuka u TexHonorun".; Axkagemusi, Mocksa; 2008 (21 3x3.)

3. ®puaman, A. D.; OcHoBbl MeTposioruud. CoBpeMeHHbIN Kypc : [MoHorpadus].; I[Ipodeccuonan, CaHkr-
[TeTepOypr; 2008 (1 3k3.)

4. ®punman, A. 3.; OCHOBBI METPOJIOTHH : COBpeMeHHBIN Kypc.; [Ipodeccuonan, Cankt-IletepOypr; 2008 (1
9K3.)

5. Xpomowm, I1. K.; DnekrpoTexHIUECKHE U3MEPEHHS : y4eO. MOCOOHe 1)1 CTYICHTOB 00pa30BaT. yUpPEKACHHUI
cpen. mpod. oopazoBanus.; POPYM, Mockaa; 2011 (5 3x3.)

6. Muponos, 2. T'., IlayroB, B. U.; Metoasl u cpencrtBa usMmepeHuii : ydeOHoe mocoodue.; YI'TY-VIIN,
ExarepunOypr; 2009 (24 5k3.)

7. Muponos, J. I'., IlaytoB, B. W.; Meronsl u cpeactBa u3MepeHuid : ydeOHoe mocobue.; YpdYV,
ExatepunOypr; 2017 (30 3k3.)

8. , Mypamkuna, T. U., Memepsikos, B. A., baneesa, E. A., lllano6aes, E. B.; Teopust usmepenuii : yueo.
nocoOue JuIsd CTyIGHTOB By30B, 00yJaromuxcs 1o cnenuaibHocT "IIpudopoctpoenue” HanpaBieHus HOATOT.
quroMup. cnenuanuctos "Ilpubopoctpoenue".; Briciias mxkosna, Mocksa; 2007 (3 9k3.)

9., Kum, K. K.; Metponorus, cranaapTuzanus, cCepTUPHUKAIM U 3JICKTPOU3ZMEPHUTEIbHAS TEXHUKA : y4eO.
nocoOue Al CTYJACHTOB By30B, 0OyUalOMIMXCS 110 HAMPABJICHUSAM HOATOT. B 00J. TEXHUKH M TEXHOJOTHU.;
[Turep, Mocksa ; Cankr-IletepOypr ; Huxxuuiit Horopon [u ap.]; 2010 (5 3x3.)

10. Parxop, T. C., 3a6onotnas, FO. A., Ceunnos, E. JI.; Hudpossie uzmepenns. ALI/LIAIL : [yueOHHK-
mororpadus].; Texnocdepa, Mocksa; 2006 (30 3k3.)

11. Parxop, T. C., 3abonotnas, 0. A.; LHudpossie usmepenns. Metoasl u cxemorexHuka; Texnocdepa,
Mocksa; 2004 (1 5k3.)

12. IIpoukun, H. C.; OcHoBbl MeTposioruu. [IpakTukyM 1o METpOJIOrHuH U U3MEpPEHUsIM : yued. mocobdue Juist
BY30B.; Jloroc, Mocksa; 2007 (2 3k3.)

13. BunkoBa, C. A.; OCHOBBI TEXHHYECKOTO PETYJIUPOBaHHUS : yd4eOd. mocoOue sl CTYIACHTOB BY30B,
obOyuaromuxcs 1o crenuanbHocTH "ToBapoBeneHre u dKcrepTu3a ToBapoB'.; Akamgemus, Mocksa; 2006 (1
9K3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

https://study.urfu.ru/
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Marepuaasb s aun ¢ OB3

Becy kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro (opmara it BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsl IPOYTEHUS C UCIIOJIb30BaHUEM SKPAHHOM JTYTIbI

Y HaCTPOUKOM KOHTPACTHOCTHU.

ba3n1 JaAHHbIX, I/lH(l)OpMallI/IOHHO-CHpaBO‘IHble U NMIOUCKOBBLIC CUCTEMbI

He HCIIOJIB3YIOTCH

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

BHCKTPI/I‘{CCKHC U3MEpPEHUSA

Caenennst 00 OCHAIICHHOCTH JHCHHUIUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMEeM H IPOTPAaMMHBIM O0ecredYeHneM

KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUAM
OpraHu3aIMy y4eOHOTO
poIecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

Tabnuma 3.1
Ne Buabl 3anarnii OcHaIEeHHOCTH CNEeNHAJbHBIX Ilepeyenb JMLEH3HOHHOTO
n/n NoOMelleHMil U OMeleHH i 1S NPOrpaMMHOIo0 odecne4eHust
CaMOCTOATEIbHOM padoThI
1 Jlexumn Mebenb ayauTopHast ¢ Office Professional 2003 Win32
KOJIMYECTBOM pabOYMX MECT B Russian CD-ROM
COOTBETCTBUHU C KOJINYECTBOM
CTYJICHTOB
Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo
2 [TpakTudeckue 3ausTust | Mebenb ayauTopHas ¢ Office Professional 2003 Win32

Russian CD-ROM




Jlaboparopubie
3aHATHSA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHM3aIK y4eOHOTO
mpolecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynutopHas

He Tpedyetcst

Tekymuii KOHTPOJIb U

MeGenb aytuTOpHas ¢

He Tpebyercs

MIPOMEKYTOUHAS KOJINYECTBOM PabOUMX MECT B
aTTecTanus COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB
Pabouee mecto mpenogaBaTens
Jlocka aymuTopHast
CamocTosTenpHast Mebens ayquTopHas ¢ Office Professional 2003 Win32

paboTa CTyIeHTOB

KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTMIECTBOM
CTYZCHTOB

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yanOH_[I/IXCH

Russian CD-ROM




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
Teopernyeckne 0CHOBBI JJIEKTPOTEXHUKH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 Benomabckuii Bacunmii KaHAuJaT HoueHt Kadenpa
BacunseBuu TEXHUYECKUX HAYK, JIEKTPOTEXHUKHU
JOLIEHT
2 I'pomoB Bnagumup KaHAuaaT HoueHt Kadenpa
BacunseBuu TEXHUYECKUX HAYK, INEKTPOTEXHUKH
JOLEHT

PexoMeH10BaHO y4eOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PajabCKUN SHEPreTUUECKU

[Iporokon Ne 3 ot 16.05.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e beaoma6ckuii Bacunnii BacunbeBuy, loueHT, 3jieKTpoTeXHUKH
e I'pomos Biaagumup BacuibeBuu, J[oeHT, 3JIeKTPOTEXHUKHU

1.1. TexHoornu peanu3anuu, HCMOJAb3yeMble IPH U3YYECHUH M CIHUIIIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TEeMbI
1. OcHOBHBIE YCIIOBHS M JOMYIIEHUS Teopu Hernei. [laccuBHbie 1
JIuneiin 1.1. OcrosHbie TOHATHA 1 AKTHBHBIC 3JIEMEHTSI LienH. TOIOIOrHYecKUe MOHSTHS TeOPHH
pIe Hemn 3aKOHBI TCOPHH HeTICH Lerneii, TONoNornyeckre MaTpuibl. 3akoHsl Kupxroda n Oma B
MaTpU4HON opMe. MOITHOCTH UCTOUHUKOB U IPUEMHHUKOB, HX
OanaHc
€TO/bI aHAJIN3a Ha TIPUMeEpE Lienel IOCTOSHHOTO ToKa. AHaIH3
Lenel npsMbIM IpUMeHeHrneM 3akoHoB Kupxroda, Oma. Metoz
1.2. MeToasl aHanuza KOHTYPHBIX TOKOB. MeTOJl y3/10BBIX MOTEHIUANIOB. MeTo1bI
YCTAHOBUBIINXCS PEXUMOB CTPYKTYPHOI'O IpeoOpa3oBaHusl LieNel, B TOM YHCIIE METO.
JUHEWHBIX 1ened M SKBHBAJICHTHOTO MCTOYHHUKA. [ [pHHIUIIBI HATTOKEHUS U

B3aMMHOCTH; METO/Ibl aHaJIM3a Ha UX oCHOBe. CIIpaBeUIMBOCTh
METOJIOB JUTS JIMHEWHBIX 1Ienei ¢ Mo6o0it Gpopmoii Toka

Y CTaHOBUBIIMIICS PEKUM LIETH ¢ HCTOYHUKAMH CHHYCOHTAIBHBIX
O/1C u TokoB. KoMIUIEKCHOE ¥ BEKTOPHOE H300paXKeHHS
CHUHYCOMJIANbHBIX BeTMYUH. BekTopHbIe TuarpaMmsl. 3aKOHBI
Henel B KOMIUIEKCHOH opme. [IpuMeHMOCTh BCEX METOI0B

aHa/nu3a JMHEHHBIX 1enell B KoMIIeKcHol (opMme.
1.3. llenu cuHyCOMAAIBLHOTO
TOKa MOIIHOCTB B LIENH CHHYCOUIAIBHOTO TOKa, KO3 GUIIUEHT

MOIIIHOCTH. ITaccuBHBIM ABYXIIOJIFOCHUK U CXEMBbI €0 3aMCIICHH.
[TocnenoBatenbHOE COEIMHEHUE IBYXITOIIOCHUKOB; PE30HAHC
HanpspbkeHui. [lapamiensHoe coeAMHEHNE IBYXITOIIOCHUKOB;
PE30HAHC TOKOB. Y4eT MarHUTHBIX CBSI3€il KaTyIlIeK P aHaJIN3e
uenei. Pa3Bsizka MarHUTHBIX CBSI3€M KaTyIIEK




1.4. Tpexdazubie menu
CHUHYCOHUJIATBHOTO TOKA

MHoroda3zHble HCTOYHUKU SHEPTHH 1 MHOTO(ha3HbIE LIEMH, UX
noctouHcTBa. CUMMETpUYHAs TPOKa BEKTOPOB NPSMON
niocinenoBatenbHOCcTH (CTB1). CuMMeTpudHbIE U
HECUMMETPHUHBbIE TpeX(a3Hble LEH, TPEXIIPOBOAHbIE U
YeThIPEXPOBOAHBIC. AHAIN3 TpeX(a3HOM 1enn ¢ Harpy3KoH 1o
cxeMme 3Be3zia. AHanu3 Tpex(azHOH e ¢ Harpy3KoM Mo cXeMe
TPCYroJIbHUK. YyeT MarHUTHBIX CBSI3EH B CUMMCTPHUYHBIX LCIIAX.
Tunossle HapylIEHUS CUMMETPUHN B CAMMETPUYHBIX LIEMsX. MeTox
CUMMETPHYHBIX cocTaBistonux. [TonsaTre o Bpamaromemcs
MarHUTHOM I10JI€

1.5. llenu HECUHYCOUAAILHOTO
MIEPUOTNICCKOTO TOKA

[IpencraBnenue nepuoIUYECKOro Mpolecca rapMOHUIECKUM PSIIOM
®Oypre. KoadduimenTsl, xapakTepru3yromiie HerapMOHUIECKUE
KpUBBIE (aMIUTUTY b1, POPMBI, HICKAKEHUS, TAPMOHHUK).
Haxoxmenune peakiuii mpocTeHmmx 1eneit 6e3 pa3rokeHus
BO3jIeHCTBUS B psig Dypbe.

[IpyHIHIT HAJTO’)KEHUS KaK OCHOBA aHAJIN3a CIIOKHBIX LIETIEH.
Pe3onaHCHI Ha yacTOTax pa3HbIX FApMOHHK. MOITHOCTE B LIENIH
HECHUHYCOHJIAIIBHOTO TOKA, MOSBICHUE PEAKTHBHON MOIIIHOCTH
nckaxeHus. CHmxeHrne k03(hUIeHTa MOITHOCTH C UCKAKEHUEM
rapMOHHYECKON (OPMBI TOKOB M HampshKeHUi. Briciime
FapMOHHUKH B CAMMETPUYHBIX TPeX(Pa3HbIX CHCTEMAX.

1.6. MeTobl aHamn3a
MEePEXOJHBIX IPOLECCOB
JIMHEHWHBIX LIENei

YcTanoBUBIINECS PEKUMBI U TIEPEXOHBIE MPOIIECCHI; TPaBHiIa
koMmmyTarui. Kinaccuaeckuit meton ananmza. Hopmanbnas gopma
cucTeMbl U PepeHINANTBHBIX YPABHEHNUH MPOIIECCOB; HX olIIee
peumienne. HauanbHble ycnoBusi, cBOOOTHAS U BHIHYKIICHHAS
COCTaBJISIOIINE MPOIECCa, XapaKTEPUCTHUECKHE YHCIa LEIH.
[lepexoaHbie poliecchl B HEPA3BETBICHHOM LIENH € 3alacaHleM
SHEPTrUM B OJIHOH popme; ABYX opMax; pa3iuine JHMHAMAYECKIX
CBOMCTB DTUX LIEIIEH.

OnepatopHbiii MeTo aHanm3a. [IpeoOpazoBanue Jlamnaca; 3aK0HBI
neneit st n300pakeHnid. MeTonbl aHanH3a 1enei B
M300paKEeHUAX; TEOpeMa pa3iIoKEeHHUs KaK yI0OHBIA MyTh
BO3BpAIIECHUS K OpUTHHAIaM. Bo3MOKHOCTE pacueTa peakIiny Ha
CJIOKHOE BO3JICHCTBHE KIIACCHUECKIM M OTIEPATOPHBIM METOIaMH
10 MHTEPBaJIaM HENMPEPHIBHOCTH BO3JICUCTBUSI C COMPSDKCHUEM dTHUX
HWHTEPBaJIOB. YHCIEHHBIE METO B aHATN3a TPOIIECCOB.
KadecTBeHHbIH aHANN3 TEPEXOIHBIX MTPOLIECCOB

1.7. YUeThIpeXIOIOCHUK B
YCTaHOBUBIIIUXCS U
MEPEXOIHBIX PEKUMAX

YpaBHEHUS MACCUBHOTO YETHIPEXMOMIOCHUKA B Y-, Z-, A—
napametpax. IIpenensHble peKUMBbI YETBIPEXITOIFOCHUKA;
OKCIICPUMCEHTAJIIBHOC HaX0XKICHUEC A - TOCTOSTHHBIX. ypaBHeHI/ISI
YETBIPEXTOIIOCHUKA B XapaKTEPUCTUUECKHUX TTapaMeTpax;
COTJIaCOBaHHBIN pexkuM. CXeMBI 3aMEICHUSI TACCUBHOTO
yeTpIpexnoitocHuka: T -o0pasnas u I1 -o6pa3nas. Kackannoe
COETMHEHHE YETHIPEXITOIFOCHUKOB. AKTUBHBIN YETHIPEXITONOCHUK.

YacToTHBIE XapaKTEPUCTUKHU YETHIPEXIIOIIOCHUKOB. YacToTHAs
nepeaaroynas ¢pynkuus (UI1D), ammumtyanas u dazosas
yactoTHble XapakTepuctuku (AUX, ®UX). [IpeacraBnenne YI1D




CJIO’KHOTO YeThIpeXmnoJitocHrKa pousseienreM YIID TUNOBBIX.
ACHUMITOTHYECKHE XapaKTEPUCTHKH B JIOTapH(PMHUIECKOM
macmrade (JIAUX u JIOUX). [Torstue o 4acTOTHBIX QUiIbTpax
HUKHHX, BEPXHHUX, OOKOBBIX U MOJOCOBBIX YacTOT.

[lepexoHbIe XapaKTEPUCTHKN YETHIPEXITOMIOCHUKOB. OneparopHas
nepenarounas GpyHkius (OI1D). Ceszp OIID ¢ UIID

yeThlpexnoatocHuKa. Ilepexoqnas u UMIyJIbCHAs EpeXoaHast
xapakrepuctuku (11X, MITX) yeTbIpexnoatocHIKa KaK ero peakiuu
Ha TUIOBBIE BO3JIEMCTBHA B BUJE €AUHUYHON CTYIIEHYATON U
eMHUYHON UMITYJIbCHOUM (pyHKIINH

2.
Henuneii
HbI€
nenu

2.1. Metonpl aHaimu3a
HEJIMHEHHBIX Iernei

XapPaKTCPUCTUK

JInHelHbIe 1 HeTMHEWHBIE JIEMEHTHI U 1IenTh. MeTo, clIoKeHus
XapakTepUCTUK. MeToa rapMOHUYECKOH JInHeapu3auud. Mertox
CONPSIKEHU UHTEPBAJIOB IIPU KyCOUYHO-JIMHEWHON allpOKCUMaLUN

2.2. llenu c

(heppoMarHUTHEIMU

CEpACYHUKAMHA

MarnutHsble nenu mnpu nocrosHHsIx MJIC. JIuneapuzoBaHHast
TEOpHs KaTYIIKH CO CTaJbi0 U TpaHcopMmaTopa: ypaBHEHHS,
BEKTOPHBIE TUAarpaMMbl, CXEMbI 3aMEIEHUS.

Onektpuyeckue (B 00MOTKaX) 1 MarHUTHBIE (B CEpEYHHIKAX)
MOTEPU SHEPTHH.

2.3. llenu ¢ BEeHTUISAMU

9JICMCHTaMMU.

Heympasnsiemble u ynpaBisieMble TOTyIPOBOTHUKOBBIE BEHTHITH.
IIporieccrl B IEMAX ¢ BEHTIWISAMHA U PE3UCTUBHBIMU JJIEMEHTAMM.
IIporeccsl B pOCTEHIITNX HEMSAX C TUOAAMH U PEaKTUBHBIMU

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTHU U UCIIOJIb3YEMbIC TEXHOJIOTHHU

Tabnuua 1.2
Hanpasnenue Bu
p . A . Texnonorus PesviILTathl
BOCITUTATENIBHON | BOCIMTATENBHON | poorroro e o KoMIeTeHIs 6}’
JIEATEIIbHOCTH JIEATEIIbHOCTH JeATENBHOCTH 00y1CHNA
[IpodeccrnonanpH | yueOHO- Texnonorus ITK-1 - Criocoben 3-71 - U3n0xkuTh
0€ BOCITUTaHHE UCCIIeIOBATENbCK | 1e0aToB, UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
asi, Hay4HO- TUCKYCCUI METO/IbI aHaJIN3a U ANEKTPUUYECKUX U
HCCIIEIOBATENBCK MOJIETTUPOBAHUS MarHMTHBIX Lenei
TexHonorus
ast ANEKTPUUYECKUX u
MTOBBIIICHUS .
nenei u ANEKTPOMArHUTHOT
LeJIeHaNpaBiIeHHa | KOMMYHUKATUBHO
. 3JIEKTPUUYECKUX 0 MoJst
s pabora ¢ i
. MaIIiH
uHpopManuein KOMIIETEHTHOCTH 3-72 - OnucsiBaTh
TUTSt OCHOBHBIE
Texnomnorus
WCIIOJIb30BAHUS B MIPOIIECCHI
dhopmMupoBaHHs
MIPAKTUICCKIX MIPOUCXOSIINE B
YBEPEHHOCTH U
HEeTsTX IIEKTPUIECKUX,

TOTOBHOCTHU K
CaMOCTOSITEJIbHON
YCIIEIIHOU

MarHUTHBIX IETISX
(JTMHEWHBIX 1
HEJTMHEHHBIX) U B




poQeCCHOHAIIbH
OU IeATENbHOCTHU

Texuomorunsa
CaMOCTOSITEIbHON
paboThI

SJICKTPOMAariHuTHOM
noJie
(cTarmoHapHOM U
MIEPEMEHHOM )

3-73 - IlosAcHITE
METOIbI aHAIN3a
YCTaHOBUBIIIUXCS U
MEPEXOTHBIX
MIPOIIECCOB B
ANMEKTPUICCKUX U
MAarHUTHBIX LEISX

3-74 - O0BACHATH
METO/bI pacyeTa
XapaKTEPUCTHK
3JICKTPOMArHUTHOT
0 MOJIA M Ha UX
OCHOBEC
napaMeTpoB
ANEKTPOMATrHUTHBI
X YCTPOUCTB

VY-72 - Boibupats u
MIPUMEHSATH
palnroHaIbHBIC
METOJbI aHAJIN3a
erney U NoJiey Ui
KOHKPETHBIX 3a]1a4

V-73 -
AHanu3upoBatb
CXEMBI 3aMEIICHUS
U MaTeMaTU4YECKHe
MOJEIHU
AJIEKTPOMarHUTHBI
X YCTPOUCTB

V-74 - TlpumeHsTh
MaTeMaTH4eCKHe
MIPOrpaMMHBIE
MAKeThI [T
YUCJIEHHOTO
peuieHus 3aaay
AIEKTPOTEXHUKHU

[1-62 - metb
MPaKTUYECKU I
OTIBIT O€30MaCHOM
cOOopKH, pa30opKH,
MOJIKJIFOUEHUS U
OTKJIFOUEHUS K
HUCTOYHUKAM
SHEPTUU




ANEKTPUIECKUX U
MAarHUTHBIX Ienei

I1-63 - [IpumensTH
METOJIUKH
9KCIIEPUMEHTAIBHO
IO UCCIIEIOBaHU
(u3mepeHus
IpuOOPOB, CHSITUS
XapaKTepUCTHUK U
OCLIMJUIOTPaMM)
ANEKTPOTEXHUYECK
UX YCTPOUCTB

[1-64 - NmeTb
MPaKTUYECKU I
OTIBIT PabOTHI C
OCHOBHBIMH
3IEKTPOU3IMEPUTEI
BbHBIMH NIPUOOpAMHU

1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUME JUCIIUITJIMHBI
TeopeTuyeckre 0OCHOBBI JIeKTPOTEXHUKHU

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. Maynunus, , JI. U.; Teopus neneir COBpeMEHHOW 3JIEKTPOTEXHHUKH : yueOHoe mocooue.; HoBocubupckuit
rOCyJIapCTBEHHBIM TeXHUUYECKHI yHUBepcuTeT, HoBocubupck; 2012; http://www.iprbookshop.ru/45176.html
(OneKTpOHHOE H3/TaHHE)

2. ®puck, , B. B.; OcHOBBI Teopuu nenei : 1abOpaTOpHBIA MPAKTUKYM Ha MEPCOHAIBHOM KOMIIBIOTEPE.;
COJIOH-IIpecc, Mocksa; 2016; http://www.iprbookshop.ru/90246.html (OnexTpoHHoe nznanue)

3. Heiiman, B. 10.; Teopernueckrne OCHOBBI AIEKTPOTEXHUKU B MPUMEpax M 3ajadax : yueOHoe mocoowue. 3.
YeThIpeXnoatoCHUKH U Tpexdasubie 1enu; HoBocnOMPCKUil TOCYIapCTBCHHBIN TEXHUUYSCKUI YHUBEPCUTET,
HoBocubupck; 2010; https://biblioclub.ru/index.php?page=book&id=228780 (DnekTpoHHOE U3TaHHE)

4. Heiiman, B. 10.; TeopeTudeckrne OCHOBBI 3JIEKTPOTEXHUKH B MIPUMEpax U 3a7adax : yueOHoe mocobue. 4.
JIuHeHbIE AIEKTPUYECKUE [IeTTH HECUHYCOUAIBHOTO ToKa; HoBOCMOMPCKMIA TOCYIapCTBEHHBIN TEXHUYECKUN
yauBepcuteT, HoBocubupck; 2011; https://biblioclub.ru/index.php?page=book&id=228781 (DnekrporHOE
W31aHue)

5. KpyroB, A. B.; Teoperuueckue OCHOBBI AJIEKTPOTEXHUKH : yueOHoe mocobue.; PUIIO, Munck; 2016;
https://biblioclub.ru/index.php?page=book&id=463626 (DnekTpoOHHOE H3TaHKE)

6. Kapnos, E. A.; Teoperuueckre OCHOBbBI 3JEKTPOTEXHHUKH: OCHOBBI HEITMHEHHON 3JEKTPOTEXHUKH B
YOpOXHEHUSIX | 3a7a4dax : yaeoHoe mocobue.; Cubupckuit henepansubiii yausepcuret (CDY), KpacHospcek;
2017; https://biblioclub.ru/index.php?page=book&id=497218 (DnexkTpoHHOE U3IaHKE)

7. ; TeopeTrnueckre OCHOBBI DJEKTPOTEXHHKH : yueOHUK., Mudpa-Umxenepus, MockBa, Bomnorma; 2021;
https://biblioclub.ru/index.php?page=book&id=618546 (DnexkTpoHHOE M3TaHUE)

ITeyaTHbIe H3TaHUSA



1. , Hemmpusin, K. C., KopoBkun, H. B., Heiiman, JI. P., Yeuypun, B. JI.; Teopetuueckue OCHOBBI
AIIEKTPOTEXHUKHU : YUYEOHMK JJISl CTYJEHTOB BYy30B, OOYUaIOUIMXCS [0 HANPaBJICHUSM IMOATOT. OaKanaaBpoB U
MarucTpoB "OJIEKTPOTEXHUKA, JJIEKTPOMEXAHMKA M 3eKTpoTexHonoruu" u "Onekrposnepreruka”. T. 3. ;
[Tutep, Mockaa ; CII6. ; Hwkuuiit HoBropon [u ap.]; 2004 (56 3k3.)

2. Hosropoaues, A. b.; Teopernueckue OCHOBBI JIEKTPOTEXHUKH. 30 JEKIHMI MO TEOPHUM DIICKTPUUECKUX
nerne : y4e06. mocobue Ui CTyACHTOB BY30B, oOydaroniuxcs 1mo HampasieHusm 550000, 650000.; TTutep,
Mocksa ; CII6. ; Hmwxnauit HoBropon [u ap.]; 2006 (2 3k3.)

3. ; OCHOBBI TEOPETHUECKOM DIIEKTPOTEXHUKH : yueO. mocoodue mist By30B.; [Tutep, Cankr-IlerepOypr [u ap.];
2008 (2 2x3.)

4. Arab6exos, I'. U.; Teopernueckne OCHOBBI DIIEKTPOTEXHHUKHU. JIMHEHHBIC DIIEKTpUYECKHE Ienu : yueO.
nocobue [ By30B].; Jlanb, Cankr-IlerepOypr [u mp.]; 2008 (2 3k3.)

5., Arabekos, I'. U., Kynmansn, C. JI., Tumodeen, A. b., Xyxpukos, C. C.; Teopernyeckue OCHOBBI
AIIEKTPOTEXHUKU. HenmuHeilHble SJeKTpuuecKue Memnu. DNeKTPOMarHuTHoe mojie : yued. mocobue.; Jlawb,
Cankr-IlerepOypr ; Mocksa ; Kpacnonap; 2009 (1 sk3.)

6. , becconos, JI. A.; COopHUK 3a7a4 IO TEOPETHUYECKUM OCHOBAM 3JIEKTPOTEXHUKH : Yy4eOHOE mocolue st
SHEPTreT. U NPUOOPOCTPOUT. CIIeaIbHOCTEH By30B.; Bricias mkona, Mocksa; 2000 (44 3k3.)

7. ; Teopernyeckre OCHOBBI JJIEKTPOTEXHHKH : YYEOHHUK Uil CTYACHTOB BY30B, OOYyYalOMIMXCS IO
HAIpaBJICHUSIM  MOATOT. 0OakajdaBpoB M MarucTpoB  "DJIEKTPOTEXHHMKA,  DJIEKTPOMEXAaHUKA U
anekTporexHoyiorun" u "Onexrposnepretuka” : [B 3 1.]. T. 1. ; [Turep, Mocksa ; CIIO. ; Huxuuit HoBropos
[1 ap.]; 2006 (186 5k3.)

8. becconos, JI.A.; TeopeTrueckne OCHOBBI AIEKTPOTEXHUKU. DINEKTPUUECKHUE LIETIN ;| YIEOHUK AJIsl CTYJCHTOB
BY30B, 06yqa}01111/1xcs1 10 HalpaBJICHUAM MOATOTOBKH AUITJIOMHUPOBAHHBIX CIICIHUAIMCTOB "SJIGKTPOTGXHI/IKa,
AIIEKTpOMEXaHUKa U 3jeKTpoTexHonorun”, "Dnexrposnepreruxa”, "[Ipudbopoctpoenue".; HOpaiir, Mocksa;
2014 (5 2x3.)

9. becconos, JI. A.; Teopernyeckue OCHOBBI DJICKTPOTEXHHKU. DJICKTPOMATHUTHOE MOJE : y4eOHUK ISt
OakanaBpoB, o0yyJaronmxcst o HaIPBJICHUSM "OnexkTporexHuka'", "INeKTpOTEXHONIOTUH",
"OnekTpomexanuka", "Inexkuposrnepreruka’ u "llpudopocrpoenne".; KOpaiit, Mocksa; 2013 (1 5k3.)

10. bamapun, C. A., ®egopos, B. B.; Teopernueckre 0CHOBBI AJIEKTPOTEXHUKHU. TeOpus 2JIEKTPUUECKUX LETICH
U DJIGKTPOMArHUTHOTO TOJIS : y4ueb. mocoOue AJisi CTYIEHTOB BY30B, O0YYAIOIIMXCS M0 HAMPABICHHUIO OATOT.
"DJIEKTPOHHUKA, JIEKTPOMEXaHUKA U AJIeKTpoTexHoyoruu'".; Akagemus, Mocksa; 2010 (5 7k3.)

11., Becconos, JI. A.; CO0pHUK 3a/1a4 110 TEOPETUUECKUM OCHOBAM 3JIEKTPOTEXHUKH : yueOHOe rocoOue ams
SHEpreT. U MpUOOPOCTPOUT. CHEIHATLHOCTEH BY30B.; Briciias mikona, Mocksa; 2000 (44 »xk3.)

12., byteipun, 11. A., KopoBkuH, H. B.; Teopernueckue oCHOBBI 2JIEKTPOTEXHUKU. VIHTEpHET-TECTUPOBAHUE
0a30BbIX 3HaHUH : yueOHOe nocobue.; Jlanp, Cankt-IleTepOypr ; Mocksa ; Kpacuonap; 2012 (1 2k3.)

13. , berukos, 0. A., 3onoraunkuii, B. M., Yepnsies, J. I1., bensaun, A. H.; OcHOBBI TeopeTnyecKoi
AIIEKTPOTEXHUKH : y4eld. mocodue sl CTYACHTOB By30B, 00ydaromMXCsl 1O HampasieHuto noarot. 210300
"Pagnotexnuka".; Jlans, Cankr-IlerepOypr ; Mocksa ; Kpacnonap; 2008 (3 5k3.)

14. Mapuenko, A. JI., OcBanbg, C. B.; JlabopaTopHbIi IPaKTHUKYM I10 SJIEKTPOTEXHUKE U DJIEKTPOHHUKE B CpeJie
MULTISIM + CD : yue6. mocobue s By3oB.; JIMK Ilpecc, Mocksa; 2010 (1 3k3.)

15. ®puck, B. B.; OcHoBbl Teopuu ueneid. JlabopaTopHbIii MPaKTUKyM Ha MEPCOHAIHLHOM KOMIBIOTEPE;
COJIOH-IIpecc, Mockga; 2002 (2 3k3.)

HpO(l)eCCI/IOHa.TIBHbIe 0a3bl JAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘{HI)Ie CHUCTEMbI

https://study.urfu.ru/



https://lanbook.com/
http://lib.urfu.ru/

Matrepunainsl ais aun ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaioB crnenuagbHOro dopmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/IC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJb30BAaHUEM SKPAHHOM JTYTIbI

Y HaCTPOMKON KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(])OpMaIlHOHHO-CleaBO‘lHLIe N NMMOUCKOBbIC CHCTEMBbI

He ncnons3yrores

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

TeopeaneCKne OCHOBBI 3JICKTPOTCXHUKH

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PaATOPHBIM
000pyI0BaHHEM M POTrPAMMHBIM O0ecriedyeHueM

Tabmuua 3.1

Ne Buapl 3anaTui

OcHalEeHHOCTh cneluaJbHbIX
noMenieHUH U MoMeleHui s
CaMOCTOAATEIbHOI padoThI

Ilepeyensb JTUIEH3HOHHOTO
NMPOrPaMMHOro0 odecrnedeHust

1 Jlexuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUM C KOJIHMYECTBOM
CTYJCHTOB

Pabouee mecto npemnomaBarens
Jlocka ayauropHas

[Tepugepuiinoe ycTpoicTBO

Office Professional 2003 Win32
Russian CD-ROM

2 [IpakTHueckue 3aHATUS

Mebenb aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecto mpenogaBaTens

Jlocka aynuropHas

Office Professional 2003 Win32
Russian CD-ROM

3 JlaGopaTopHsbie
3aHATHUSA

MeGenb ayTuTOpHAas C
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecTo mpemnogaBaress

Jlocka aynuropHas

Office Professional 2003 Win32
Russian CD-ROM




[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

Kypconas pabora/
KYpCOBOM MPOEKT

MebGenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

IIepconasbHBIE KOMITBIOTEPHI 110
KOJINYECTBY 0OYYaIOLINXCS

Office Professional 2003 Win32
Russian CD-ROM

Mathcad 14

Koncynbranuu

Mebenb ayuTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecto npenogaBatens

Jocka aynuropHas

Office Professional 2003 Win32
Russian CD-ROM

Tekymui KOHTPOJIb U

MeGenb aytuTOpHas ¢

He Tpebyercs

MIPOMEKYTOUHAs KOJINYECTBOM pabOuuX MECT B
aTTecTanus COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB
Pabouee mecto mpenogaBaTens
CamocTosTenbHast MeGenb aytuTOpHas ¢ Office Professional 2003 Win32

paboTa CTyZEeHTOB

KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[TepcoHanbpHBIC KOMITBIOTEPHI 110
KOJIMYECTBY 00YyYaromuxcs

Russian CD-ROM
Mathcad 14
LabVIEW
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