MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocThb: 09.04.01 MndopMaTnKa U BHIMMCINTEIbHASI TEXHUKA
HaumeHnoBanue o6pa3oBaTteibHOil nporpammel: Liudpossie TexHoiornu
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTparypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
NU®POBBIE TEXHOJOI'NU B OJIEKTPOOHEPI'ETHKE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHU
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y 51.4.02.02.03
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemectp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 1 cemectp - 32 yaca;
IpakTuyeckue 3aHATHS He MPeTyCMOTPEHO YUeOHBIM IJIAHOM
JlabopaTopHbie pa6oThI 1 cemecTp - 16 yacoB;
KoncyabTanum 1 cemecTp - 18 uacos;
CamocrosiTesibHasi padoTa 1 cemectp - 109,2 yacos;

B ToM unciie Ha KII/KP 1 cemectp - 7,7 yacos;
WHas koHTaKkTHasi padoTa 1 cemecTp - 4 yaca;

BKJIIOYAS:
JlaGopaTopnasi pabora
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

3amuTa KypcoBoii padoThI 1 cemectp - 0,4 yaca;

IK3aMeH 1 cemectp - 0,4 yaca;

Bcero - (0,8 yaca

MockBa 2026



NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu WaToxnH A.A.

MO+

R0Oe68e98d-ShatokhinAA-1c3724c

Waentuduratop

A.A. [llatoxun

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06p330BaTeHBHOI/I Bnageneyu BuwHskos C.B.
IIPOTPAMMBI Naermbmraop  R35D26072-Vishniakovsv-02810d% C.B. Buinagakos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Tonopkos B.B.

Bnaaeney

WaenTndukatop

Rc76a6458-ToporkovVvV-1f71al3]

B.B. Tonmopkos

3aBeyIOLIMH BBITyCKarOLIeH
kadeapoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnageney, BuwHsakos C.B.

35b26072-Vishniakovsv-02810d9

WaenTndukatop

C.B. Bumasakos

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

3 o o ; i CseneHva o snagensuye L3N M3K A’A.
aBe)IYIOHII/II/I BBIITYCKArOICH il Bnapeney, CaMOKpYTOB A.A.
Ka(beﬂpol/l - Mol WaeHTUdMKaTOp 145b9cc2-SamokrutovAA-7b5e7d CaMOprTOB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lesb ocBOeHNS TUCHMIIMHBI. U3yYCHHE OCHOB 3JIEMEHTHOM 0a3bl aHAJIOTOBBIX M3MEPHUTEIbHBIX
YCTPOMCTB, NPHUHIMIIOB MOCTPOCHHUS AHAJIOTOBBIX W LUGPOBBIX CPEIACTB H3MEPEHHS DIEKTPUYECKOMN
MOIIHOCTH U DHEPIMM U aHAJIN3 UX METPOJIOTHYECKUX XaPAKTEPUCTHK.
3agauu AMCHMIIMHBI
- OCBOCHHE IIOHATHH aKTHBHAs, PEAKTUBHAS U I1OJIHAs MOIIHOCTb U YHEPTUS;
- U3yYECHHUE METOJ0B U3MEPEHUS AKTUBHOM, PEAKTUBHOM U IIOJTHOW MOLTHOCTH U DHEPIUY;
- peanu3anus BO3MOKHOCTEH COBPEMEHHOM 371eMEHTHOM 0a3bl € 1I€JIbI0 IIOCTPOCHUS
ONTUMAJIbHBIX CXEM;
- U3y4eHHe MPUHLUMIIOB ()YHKIIMOHUPOBAHUS, IOCTPOEHUS U aHAIN3a CXeM (PYHKLMOHAIbHbIX
AHAJIOTOBBIX U3MEPUTEIIBHBIX Y3JIOB U YCTPOUCTB;
- IPUMEHEHUE METOIUK UCCIIEI0OBAaHUS CXEM B CTATUYECKOM M IMHAMUYECKOM PEKAMAX U
IIPOBEPKHU IIPABUIIBHOCTU UX PAOOTHI.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTAThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

[IK-2 Cniocoben N-1nk-2 lemoHCcTpUpyeT SHaTb.
OCYIIECTBIISATh 3HaHWE HOPMATUBHOM 0a3Hl, - METOZLbI H3SMEPCHUA 11apaMETPOB
MIPOCKTUPOBAHHUE METO/I0B OIMCAHNS, aHa/M3a i | YIEKTPHYECKOH MOIHOCTH ¥ SHEPrUH
3aIMIICHHBIX MIPOCKTUPOBAaHMS B 00J1aCTH CHJIOBBIX JJICKTPUIECKHUX CETCH;
WH(OPMAIMOHHBIX CUCTEM | o0ecriedeHus Oe30MacHOCTH - MCTOZLbI U3MEPCHUSA CPCAHCTO

MH(OPMALMOHHBIX CHCTEM KBaJIPATHYECKOTO 3HAYCHHUS CHIIOBBIX

QJICKTPHYCCKUX CCTCIZ;
- MCTObI USMEPCHHA YaCTOThI CUJIOBBIX
QJICKTPHUYICCKUX CETeH.

YMETh:

- CTaBUTh U peliaTh CXEMOTEXHUUECKHE
3aJlauy, CBA3aHHBIE C BBIOOPOM CHCTEMBI
AJIEMEHTOB MPU 33JJaHHBIX TPEOOBAHUAX K
UX IapaMeTpam.

I1K-2 Criocoben U1-2nik-2 JleMoHCTpUpYyeT 3HATh:
OCYIIECTBIISTh 3HaHHE METOJIOB U CPEJICTB - HIPUHIMUIIBI IIOCTPOCHUA CTPYKTYPHBIX,
IMPOCKTUPOBAHUEC NPEeNOTBPALLECHUS YTEUKH q)YHKHHOHaHI)HI)IX 1 IIPUHIHUITHAITBHBIX
3aIUIICHHBIX HH(pOPMAIHH CXEM aHaJIOTOBBIX U3MEPUTENbHBIX
UH(GOPMAIIMOHHBIX CUCTEM YCTPOMCTB;

- KJ1TacCU(hMKALIMIO U Ha3HAYECHUE
(GYHKIIMOHAJIBHBIX aHAJIOTOBBIX Y3JIOB U
YCTPOHCTB UH(OPMAIIIOHHO-
M3MEPUTENIbHON TEXHUKHU.

ITK-2 Crocoben U-3nk-2 OcymmecTBiser 3HATh:
OCYILECTBIIATH pa3paboTKy anmapaTHbIX 1 - ICTOYHUKHU BO3HUKHOBEHUS
MPOEKTUPOBAHUE MPOTPAMMHBIX CPEJICTB, HMHCTPYMCHTAJIbHBIX 1 MCTOAUYICCKUX
3aIUIIEHHBIX HEOOXOAUMBIX IS TIOTPEIITHOCTEH;
WH()OPMAITMOHHBIX CUCTEM o0ecrieuenns 0€30acHOCTH - HOHATUA OCHOBHBIX T1apaMETPOB
KOMITBIOTEPHBIX CUCTEM SJICKTPOSHECPTCTUKH.
YMETh:




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- BBINOJIHATH pa3paboTKy HUPPOBBIX
CUCTEM U3MEPEHUS 1apaMETPOB
AJIEKTPO3HEPIHH;

- BBIMOJIHATH MOJICTUPOBAHNE IIH(PPOBBIX
CPEIICTB U3MEPEHMS IAPAMETPOB
IIEKTPOIHEPTUU C IPUMEHEHUEM
COBPEMEHHBIX IIPOIPaMM UMHUTALHOHHOTO
MOJIETTUPOBAHUS;

- IPOBOJUTH AHAJIN3 YaCTOTHBIX
XapaKTepUCTUK HU(DPOBBIX CUCTEM;

- IPOBOJUTH OLEHKY METPOJIOTHYECKUX
XapaKTEPUCTHK MPOEKTUPYEMBIX CXEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumimHa OTHOCHTCS K OCHOBHOM MTPO(heCCUOHATTLHOM 00pazoBaTeibHOM nporpamme Lludpossie
texnosioruu (nanee — OIIOII), nanpaBnenus nmoaroroBku 09.04.01 Mudbopmarrika U BBIYUCIUTEIbHAS
TEXHHKA, YPOBEHb 00pa30BaHMsI: BBICIIICE 00pa30BaHUE - MATUCTPATYpa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh OCHOBHBbIE MOHATHUS U METO/bl TEOPETUUECKUX OCHOB 3JIEKTPOTEXHUKHU

- 3HaTh OCHOBHBIE ITOHATHUS U METObl TEOPUHU BEPOSTHOCTEH

- 3HaTh YCTPOWCTBO, OCHOBHBIE (PU3MUECKUE MPOIECCHI, XaPAKTEPUCTHKH U TTapaMETPhI
HOJIYIPOBOJHUKOBBIX IPUOOPOB U 00JIaCTH UX IPUMEHEHHUS

- YMETb POBOJUTH PACUETHI JIEKTPUUECKUX CXEM

- YMETh aHAJIU3UPOBATh U MPEACTABIATh (YHKIIUU U OTHOIIEHUS CIy4alHBIX BETMYUH

- YMETb OOBSICHITh OCHOBHBIE MPUHIUIIBI JEHCTBUS 3JIEMEHTOB HHTETPAJIBHBIX CXEM U MTPUHIIMIIBI
paboThI aHAJIOTOBBIX U IIU(PPOBBIX CXEM U YCTPOUCTB

PesynbTarsl 00yueHus, NoTydeHHbIE IPYU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BHIMOJTHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepMuss! 1 29.9 1 10 | 35 - - 0.4 - - - 16 - Ilo020mo6Ka K KOHMPOILHOU padome:
OIIPEECIICHHUS. Pa3o0paTh CyIIHOCTh OCHOBHBIX IMOHSTHIA
OCHOBHBIEC TTOHATHS kypca: CK3, yactoTa, akTUBHasI MOITHOCTb,
11 OCHOBHBIE TapaMeTphI 7.1 2 1 - - 0.1 - - - 4 - peaKTUBHAS MOIIHOCTb, IIOJIHAs MOITHOCTD JJIS
CHTHAJIOB B clly4asi CHHYCOUaJIbHOTO U
AIIEKTPOIHEPIETHUKE MOJUTAPMOHUYECKOTO BXOJHBIX CUTHAJIOB.
1.2 OCHOBHBIC MTOHATHUSA 7.1 2 1 - - 0.1 - - - 4 - Hzyuenue mamepuanog 1umepamypHsix
JUIS TIapaMeTpoB UCHIOYHUKOB:
JNEKTPUUCCKHUX CeTeH [6], 129-177
1.3 OCHOBHBIE TIPUHIIATIBI 8.1 3 1 - - 0.1 - - - 4 -
MOCTPOCHHUS
M3MEPHUTEIIBHBIX
KaHaJIOB
14 [epBuynbIC 7.6 3 0.5 - - 0.1 - - - 4 -
MU3MEPHUTEIIBHbIC
mpeobpa3oBaTesid TOKa
2 udpossie MeTOaBI 10.7 3 0.5 - - 0.2 - - - 7 - Ilo0z0mogKka K KOHMPOILHOU padome:
n3mepenus: CK3 W3ydyeHne METOI0B U3MEPEHUSI AKTUBHOM U
2.1 udpossie MeTOaBI 10.7 3 0.5 - - 0.2 - - - 7 - MOJTHOM MOIIHOCTH.
m3mepenus: CK3 H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:
[3], 37-53
3 Iubpossie METOIBI 20.3 4 4 - - 0.3 - - - 12 - H3yuenue mamepuanos 1umepamypHsix
N3MEPEHNUS] YacTOTHI UCIOYHUKOB:
3.1 B3anmocBs3b 4acTOTHI 8.1 1 2 - - 0.1 - - - 5 - [3], 13-24
Y OCHOBHBIX
IapamMeTpoB CUTHAJIOB
IIEKTPUUECKHX CeTel




3.2

Hudpossie MeTOIBI
HU3MEPEHUs 4YaCTOThI

12.2

0.2

Hudpossie MeTOIBI
HU3MEpEeHUs! aKTUBHOM
MOIITHOCTH

18.3

0.3

10

41

Cssa3p CK3, nmosHoi
MOIITHOCTH U aKTHBHOMH
MOILIHOCTH

8.1

0.1

4.2

Hudpossie MeTOIBI
U3MEpEHHUs aKTHBHOM
MOIITHOCTH

10.2

0.2

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[4], 62-65

[MpuHOMTIBI H3MEpeHUS
pEaKkTUBHOI
MOIITHOCTH.

11.2

0.2

5.1

IIpuHUMIBL U3MEPEHUS
PEaKTUBHOI MOILHOCTH

11.2

0.2

Iloozomoska K KOHmMPONLHOU pabome:
WzydeHne METOIOB M3MEPEHUSI PEAKTUBHON
MOIIHOCTH.

H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[4], 45-48

IIpumenenue
UPPOBOI 00pabOTKH
CUTHAJIOB B CpPeJICTBAX

MU3MEpEHUs
3JIEKTPUYECKOI
MOIIHOCTH ¥ SHEPTUH

27.3

0.3

16

I10020mogKa K KOHmMpPONbLHOU padome:
Uzyyenue nudpossix punbtpoB KUX 1 BUX
tuna. Peannzanus unppoBeIX GUIBTPOB B
MpoTrpaMMHEBIX makerax Matlab u Simulink.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

6.1

Tumbl tuppoBEIX
($UIBETPOB

7.1

0.1

6.2

Bnusaue
XapaKTepUCTHK
¢unpTpoB Ha
METOIMYECKHE
MOTPENIHOCTH
m3mepenust CK3,
YaCTOTHI U aPaMeTPOB
MOUIHOCTH

9.1

0.1

6.3

CriekTpaJbHbII aHAIN3

111

0.1

[1], 381-450, 499-553, 737-782
[2], 683-752, 477-559
[5], 295-375, 376-442

DK3aMeH

34.2

0.3

0.4

33.5

Kypcoas padora (KP)

28.1

16

0.4

7.7

Bcero 3a ceMecTp

180.0

32

16.0

16

2.0

0.8

75.7

335

HTroro 3a cemecTp

180.0

32

16.0

18.0

0.8

109.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tepmunot u onpedenenus. OcHosnvle NOHAMUSL

1.1. OcHOBHBIE TapaMETPhl CUTHAJIOB B 3JIEKTPOIHEPTEeTHKE

OcHoBHbIE TapaMmeTpbl HampsikeHus. OCHOBHAs CIIEKTpalibHAs COCTABJISIONIAS U TAPMOHHKU:
3HAYEHUs] YacTOT, 3HA4YeHUs KOI(PUIMEHTOB TapMOHUK, 3HAYeHUS HadalbHbIX (¢a3. lymbr
CUTHAJIOB HANpPsDKCHUS, WX XapaKTEePUCTHKU, MareMaruueckas Mozenb. @DIHKep CUTHAJIOB
HANpPSDKEHUS, HMX XapaKTepUCTUKU, MareMaruhdeckas Mozeib.. OCHOBHBIE MapaMeTpbl TOKa.
OcHOBHasi  CHEKTpajJbHash COCTABJAOIIAs M TAapMOHUKH: 3HAYEHUS YaCTOT, 3HAYCHUS
KO3(p(UIMEHTOB TapMOHUK, 3HaueHHUs HadanbHbX (¢a3. Iymbl cUrHajIoOB TOKa, HX
XapaKTepUCTUKHU, MaTeMaTuyeckas Mojelib. @DIUKep CUTHAJIOB TOKa, HMX XapaKTEPUCTHKH,
MaTeMaTHyecKas MOJIEb. .

1.2. OcHOBHBIE NOHATHS ISl TAPAMETPOB JIEKTPUUECKUX CETEH

Onpenenenue cpenHero  KpaapaTudeckoro 3HaueHus. Cioydail CHHYCOMJAIBHOIO U
MOJIMTAPMOHUYECKOro BxojaHoro curHaia. Omnpeaenenuss CK3 Bo BpeMEHHOM M 4YacTOTHOMN
obmnactu.. OnpezneneHue 4actoThl curHana. Ciaydail CHHYCOMZAIBHOIO U IOJUIAPMOHUYECKOTO
IIEPUOIUYECKOr0 CUTHAJIOB. BiusHME 4YacTOThl HAa MOTPEIIHOCTh H3MEPEHHUS IapaMeTpOB
MOIIHOCTH U 3HEpPruu.. [IoHATHE 37IEKTPUUECKON MOIIHOCTH U 3Hepruu. OnpeneneHue akTUBHON
MomHOocTH. Dusnyeckas HUHTEpPHpPETAlMs AaKTUBHOM MOIIHOCTA. AKTHMBHAas MOULIHOCTb IS
CUTHAJIOB CHUHYCOMJQJIBHOM M MpOU3BOJNILHOW (opmbl.. OmnpeaereHue IOJHOW MOUIHOCTH.
®usnueckass MHTEPHpPETalns IIOJTHOW MOIIHOCTH. JleWCTByroniee 3HA4eHUE Ui CUTHAJIOB
CHUHYCOUJAJILHON U MPOU3BOJILHONW (opMbl.. OmnpeneneHre peakTUBHOW MOIIHOCTH Il CUTHAJIOB
cUHycouaanbHOH (Gopmbl. Dusndeckas HWHTEpHpPETAMs PEAKTHUBHOM MOIIHOCTH. PeakTuBHas
MOLIHOCTb JIJIsl CUTHAJIOB CUHYcOoUAanbHOI dopmbl. [lonsTHE sHepreTnyeckoro 6ananca. Paznuuue
MOJXOJI0OB K OIPEACICHUI0 PEaKTUBHOM MOIIHOCTH CHUTHajla IPOU3BOJIBHON (OPMBL: METOJ
sHepreruyeckoro OaynaHca, meron byneany u uepe3 uHTerpanbHblil ¢(yHkuuoHan. [lonstue
MOIIIHOCTH UCKaKCHUM..

1.3. OcHOBHBIE IPUHILIMIIBI IOCTPOEHUS U3MEPUTEIIBHBIX KAaHAJIOB

W3meputenbHblil kKaHan HanpspkeHus. CTpyKTypHas cxema, €€ KOMIIOHEHThl U MX B3alMHOE
pacrioniokenue. [lepBuuHble MpeoOpa3oBaTeN HAMPSDKEHUS,, MaclITaOUpYOLIUe YCTpOICTBa,
AQHAJIOTOBble (PUIBTPHI, aHaJIOro-uU(poBbIe Mpeodpa3oBareia, HU(POBBIE BBIUYUCIUTEIbHBIC
ycrpoiicTBa. OCHOBHBIE MCTOYHUKHM TOTPEIIHOCTH W CIIOCOOBI MX CHMKeHUs.. M3MepuTenbHbIN
kaHan Toka. CTpyKTypHas cxema, €€ KOMIIOHEHThl U MX B3aMMHOE pacrosnoxeHue. [lepBuunbie
npeoOpa3oBaTesid  TOKa, MAaCHITa0MPYIOLIUE YCTPOMCTBA, aHAJIOroBble (UIBTPBI, AHAJIOTO-
nugpoBble TpeodpazoBaTesn, HUGPOBHIE BBIYUCIUTENbHBIE ycTpolcTBa. OCHOBHBIE HCTOYHHMKHU
HOTPEIIHOCTH M CIOCOOBl HX CHIDKEHMs.. M3MepHuTenabHblE KaHaJbl HapaMeTpoB MOIIHOCTH.
[TocTpoeHne U3MEPUTEIBHOIO KaHalla MapaMeTPOB MOIIIHOCTH Ha OCHOBE M3MEPUTENIbHBIX KaHAJIOB
HanpspkeHus: U Toka. OCHOBHBIE UCTOYHUKHU MOTPELIHOCTH M OLIEHKA UX KO3((HUIIMEHTOB BIMSIHUS.
CniocoObl CHUKEHUS TONOTHUTENbHOM (Pa30BOM MOTPEIIHOCTH. .

1.4. IlepBuuHbIe M3MEPHUTETBHBIC TPEOOPA3OBATENH TOKA

Knaccudukanus mnepBuyHbIX mpeoOpazoBaTeneld Toka.  Pe3sucTHBHBIE HIYHTHI: MPUHIIUI
MIPUMEHEHHUS, JOCTOMHCTBA U HEJAOCTATKU. BiusHue mapa3uTHOM MHAYKTUBHOCTH Ha YIJIOBYIO U
($a3oByr0 TOTpenTHOCTH Ipeodpa3zoBanus. TpanchopMaTopsl TOKA: TPUHITUI PaOOTHI, JOCTOMHCTBA
U HeJOoCTaTKu. BnusHue maTepuana cepJedyHHKA Ha HEJIMHEHHOCTh MEpPEeAaTOYHON (YHKIIUU
Tpanchopmartopa Toka. Karymku PoroBckoro: mpuHIUN padOTHI, JOCTOMHCTBA M HEIOCTATKH.
[TpyHIMIIBI UHTETPUPOBAHUS BBIXOJHOTO CHTHAlA: Ha COOCTBEHHOW WHIYKTUBHOCTH, IMMACCHBHOE
aHAJOTOBOE  WHTETPUPOBAHHWE,  AKTUBHOE  aHAJIOTOBOE  HHTETPUPOBaHHWE,  IU(POBOE
WHTETPUPOBaHUE. MarHUTOPE3UCTUBHBIE HM3MEPUTENbHBIE MPEeoOpa30BATENN.: MPUHIMI PAOOTHI,

8



JOCTOMHCTBA WU HEAOCTATKH. Hcmons30BaHe MOCTOB IOCTOSHHOT'O TOKa B KaueCTBE BTOPUYHBIX
MU3MEPUTEIBHBIX MPE0Opa30BaTEIICH.

2. Huchposvie memoowl usmepenus CK3

2.1. Iudposeie metoabl n3mepenus CK3

Knaccudukanus meromoB m3mepenus CK3. JloctomncrtBa u HemocTaTku.. CpaBHUTEINBHBIN
aHAJIM3 METOJOB, OCHOBAHHBIX HA ANIPOKCUMALUU HAINPSDHKCHMS: aJTOPUTMBI MU3MEDPEHUs, BBIBOJ
AQHAINTUYECKUX 3aBUCHUMOCTEN (METOJOM, YUUTHIBAIOIIMM CHUHYCOMAAIBHYIO NPUPOAY BXOIHBIX
CUTHAJIOB, U METOJIOM, OCHOBaHHBIM Ha amlapare BBIYUCIUTEIbHON MaTeMaTHKH) METOANYECKON
HOTPEIIHOCTY HW3MEPEHHUS] OT IapaMETPOB CHUTHAJIOB, YacTOThl JHUCKPETU3allUd M BpPEMEHU
u3MepeHus. Meronuueckas NOTPEeIIHOCTh M3MEPEHUs B Cly4ac HECHHYCOUJAIBHBIX TOKOB U
HanpspKeHud.. MeTozpl, OCHOBaHHBIE Ha (MIBTPALMU KBajpaTa BXOAHOro curHaia. [IpuHuun
u3MepeHus. Meroauueckas MOrpelIHOCTh W3MepeHus. BiusHue mnepenaToyHol XapaKTepUCTHKU
¢uIbTPOB HA JMHAMHYECKYI IMOTpeIHOCTh u3MmepeHus.. Msmepenne CK3 wmeronamu 1o
MaKCHMaJIbHOMY 1 MUHMMAJIBHOMY 3HAYEHUSAM U3MEPSEMOr0 CUTHAJIA U METOJIOM II0 TPEM TOYKaM.
Anroput™M u3MepeHus. 3aBUCUMOCTb METOJWYECKOM IOIPEIIHOCTH OT OTKJIOHEHUSI YacTOThI
BXOJIHOTO CUTHAJIa U BPEMEHU U3MEPEHUs. BinsHue CHHYCOMIaIbHOCTH U3MEPSIEMOI0 CUTHaIA Ha
norpemHocTy usmepenus.. Msmepenne CK3 MeTooM 1o BTOpOil MpOU3BOIHON BXOJHOTO CUTHAJIA.
Anroput™M u3MepeHus. 3aBUCUMOCTb METOJMYECKOM IOIPEIIHOCTH OT OTKJIOHEHHs 4YacTOTHI
BXOJIHOTO CUTHAJIa U BPEMEHU M3MEepeHUsl. BiusHIe CHHYCOMIaIbHOCTH U3MEPSIEMOI0 CUTHalIa Ha
norpemHocTy u3Mepenus.. Msmepenne CK3 Meromamum CHEKTpanpHOrO aHanu3a. AJITOPUTM
u3Mepenus. Jpdekr "pacTekaHus crekTpa' W ero BIUSHHE Ha morpemHocTs m3Mepenus CK3.
3aBMCHUMOCTb METONYECKON MOIPENIHOCTH OT OTKJIOHEHUS YaCTOThl BXOAHOIO CUTHAJIA U BPEMEHU
u3MepeHus. BinsHue cHHYCOMIaIbHOCTH U3MEPSIEMOr0 CUTHAJIA Ha TTOTPEIIHOCTH U3MEPEHHU..

3. HM(bDOGble Memoobl USMEPEHUA Hacmonibl

3.1. B3aumMocBsI3b 4aCTOTHI U OCHOBHBIX ITapaMETPOB CUTHAJIOB JIEKTPUUECKUX CEeTel

B3aumocBa3p 4vactorsl curHana, CK3 u mapamMeTpoB 3JIEKTpUYECKOW MOIIHOCTH. OLieHKa
BJIMSTHUE TOTPELIHOCTH H3MEpPEHHUs 4acTOoThl Ha morpemHocTh usmepenuss CK3 u mapamerpoB
IEKTPUYECKON MOILIHOCTH..

3.2. lluppoBbie METOIBI H3MEPEHUS TACTOTHI

Meton no nepexonaM CUTrHaja 4epe3 HyJb. AJITOPUTM U3MEPEHMS], HCTOUHUKH NOTPEIIHOCTH,
CrocoObl MOBBIIEHUS TOYHOCTU. OlleHKa OBICTPOAECUCTBUS M CIIOKHOCTH IPAKTHUECKON
peanuzanuy. BiausHue ¢Gopmbl cUrHajla Ha MOTPELIHOCTh M3MepeHHs. Moaudukanuu Meroja: ¢
IpeIBapUTENbHON  QuiIbTpalMel, HUCHOJIb30BaHHUE  ONTUMAIBHOIO  YPOBHS  IE€PEXOMOB,
npeaBapuTenbHOl GuiabTpanuen ckoip3smuMm JIID.. Meron no BTOpoi MPOU3BOAHON BXOIHOTO
CUTHaja. AJFOpPUTM H3MEpPEHUS, MCTOYHUKU TOTPEHIHOCTH, CHOCOOBI IMOBBIILIEHUS TOYHOCTH.
OreHka OBICTPOIEHCTBHS U CIIOKHOCTH NMPAKTHUECKOW peanu3auuu. BnusHue Gpopmbl curnaia Ha
MIOTPEUIHOCTh U3MEPEHMs.. MeTo1 aHann3a IUCKPETHOTO CIIEKTpa CUTHANIA. AJITOPUTM MU3MEPEHHS,
UCTOYHUKU TOTPELIHOCTH, CIOCOObI TOBBIMIEHUS TOYHOCTU. OIeHKa OBICTPOACHCTBUS U
CJIOKHOCTH TpaKTU4YecKoW peanu3auuu. BrnusHue Gopmbl curHaia Ha NOTPENIHOCTh U3MEPEHHUS..
Metoa KBaapaTypHOH AeMOIYSAIMH. AJITOPUTM H3MEpPEHHs, MICTOYHUKH TMOTPEIIHOCTH, CIIOCOOBI
NOBBIIIEHUS] TOYHOCTH. OlleHKa OBICTPOJIEHCTBUS M CIIOXKHOCTH TPAKTUYECKOW pealln3allu.
BnusiHue QopMbl curHaia Ha MOTPEUIHOCTh H3MepeHHs.. MeToa aHaimu3a npupamieHuid ¢assl
(pazop). Adroput™M H3MEpEHHUs, HCTOYHUKHU TOTPEIIHOCTH, CHOCOOBI IOBBIIMIEHUS TOYHOCTH.
OreHka OBICTPOIEHCTBHS U CIIOKHOCTH NMPAKTHUECKOW peanu3anuu. BnusHue Gpopmbl curnaia Ha
MIOTPEUTHOCTh U3MEPEHMUS..



4. UMd)DOGble Memoobl UBMEpPeHUsl AaKMUBHOU MOUHOCINU

4.1. Casp CK3, 10JIHOM MOIITHOCTH M aKTUBHOM MOIITHOCTH

[Tonsitua CK3, akTUBHON M MOJTHOW MOIIHOCTU. M3MepeHue mosHOW M aKTUBHOW MOIIHOCTH
nocpeactsoM uamepenusa CK3 HanpspkeHus v Toka. B3zauMocBssb norpemHocty udmepenus CK3
HaIIPSDKEHUS U TOKA U IIapaMeTPOB aKTUBHOM U IOJIHOM MOIIHOCTH..

4.2. lludpoBbie METOIBI U3MEPEHUSI AKTUBHON MOIIIHOCTH

Knaccudukanus METOJOB HM3MEpPEHHUsT AaKTUBHOW MOIIHOCTH. JIOCTOMHCTBA W HEIOCTATKH..
CpaBHUTENBHBIN aHAIN3 METOJOB, OCHOBAaHHBIX Ha alMPOKCUMAIIMN JUCKPETHBIX CUTHAJIOB TOKA U
HaIpSOKEHUsS: alTOPUTMBI  MU3MEPEHUs, BbBIBOJ AHAIMTHYECKUX 3aBUCUMOCTEH (METOIOM,
YUHUTHIBAIOIIUM CHHYCOMJAIbHYIO IMPUPOAY BXOJHBIX CUTHAJIOB, U METOJOM, OCHOBAaHHBIM Ha
arnrapare BBIYMCIUTEIbHON MaTeMaTHKN) METOJUYECKOM MOrPEUIHOCTH U3MEPEHUS OT TapaMeTPOB
CUTHAJIOB, YAaCTOThl JUCKPETHU3allMd M BPEMEHU M3MepeHus. Meroauyeckas IOTrpenIHOCTb
M3MEPEHHUS B CiTydae HECUHYCOUIATBHBIX TOKOB U HarpshkeHU.. CpaBHUTEIBHBIN aHAIN3 METO/IOB,
OCHOBAHHBIX Ha alNpOKCUMAalUU AUCKPETHOIO CHUrHaja MITHOBEHHOW MOIIHOCTU. AJTOPUTMBI
n3MepeHus. BbIBOJ aHAIUTHYECKUX 3aBUCUMOCTEH (METOJIOM, YYHMTHIBAIOIIUM CHUHYCOMJIAIBHYIO
NPUPOLY BXOJIHBIX CHUTHAQJIOB, M METOJOM, OCHOBAaHHbIM Ha ammapare BBIYUCIUTEIbHOU
MaTE€MaTUKH) METOJUYECKON TMOTPEeIIHOCTH HM3MEpPEHUs OT MapaMeTPOB CHUTHAJIOB, YaCTOTHI
JUCKpETHU3allud U BpPEMEHU u3MepeHus. Meroaudeckas MOIPEIIHOCTh U3MEpPEHUs B Cllydae
HECUHYCOUJAJIbHBIX TOKOB M HalpsKeHUM.. V3MepeHHe aKTUBHOM MOIIHOCTH METOJOM IO
MaKCUMaJlbHOMY U MHUHHUMAJIbHOMY 3HAUYE€HHUSIM MTHOBEHHON MOIIHOCTU. AJITOPUTM H3MEPEHUS.
3aBUCUMOCTH METOAUYECKOM MOTPEITHOCTH OT OTKJIOHEHUS YaCTOTHI BXOJIHOTO CUTHAJIa U BPEMEHU
u3mepenus. MccnenoBanue BIUSIHUS JOMOIHUTENbHBIX TAPMOHUK CIIEKTPOB TOKA U HAIIPSKEHUS HA
METOJIMYECKYIO IMOTPENTHOCTh U3MEpPEHHS.. MeTo | u3MepeHnsi akTHBHOM MOIIHOCTH, OCHOBAHHBIN
Ha CIEKTPaJbHOM aHaju3e TOKa U HampsbKeHUs. ANroput™M uaMepenus. Dddekt "pacTexaHus
criekTpa" M €ro BIMSHUE Ha MOTPEIIHOCTh HM3MEPEHUS AKTHUBHOM MOIIHOCTH. 3aBHUCHUMOCTD
METOJUYECKON NMOTPEIIHOCTH OT OTKJIOHEHUS YaCTOTHl BXOJHOI'O CUTHAJIA, BPEMEHU U3MEPEHMUS;
WCCIICIOBAHUE BJIMSHHS JIONOJHUTEIbHBIX TAPMOHHMK CIHEKTPOB TOKAa W HANpPSHKEHUS Ha
METOJUYECKYI0 TOTPEIIHOCTh HU3MEepeHHs.. MeTonbl, OCHOBaHHbIE Ha (UIBTPAIMU CHUTHAJA
MTHOBEHHON MOITHOCTH. [IpuHIMn uzmepenusd. Metonnueckas NorpeliHocTh u3MepeHus. BisHue
NepeaTOYHOM XapaKTepUCTUKH (UIBTPOB HAa CTATUYECKYHD W JUHAMUYECKYIO COCTaBISIOIINE
MOTPEIIHOCTH U3MEPEHUSL..

J. HpuHuuan USMEPEHUA peakmueHoﬁ MOWHOCIMU.

5.1. IlpyHIMIBI H3MEPEHUS PEAKTUBHOM MOIIHOCTH

Knaccugukaius METo0B U3MEPEHUsT PEAKTUBHOM MOIIHOCTH.. MeToJl BpeMEHHON 3aJIepiKKU.
Anroput™m usMmepeHus. MeToauueckass TOTPEUIHOCTh H3MEpPEHUs Uil CHHYCOMJAIBHOTO H
[IOJIMTAPMOHUYECKOTO  BXOJHOIO  CUTHajia. JONMOJIHWUTENBbHAass  IOIPELIHOCTb,  BBI3BAHHAs
OTKJIOHEHHEM YacTOThl CUTHAJIA W BPEMEHHOIO cJBHMra.. MeTox HMHTErpupoBaHHs. AJTOpPUTM
u3MepeHus. Meroauyeckas MOrpelHOCTh Uil CUHYCOUJAIBHOIO U IIOJIUTaPMOHUYECKOT0 BXOIHBIX
CUrHaIOB. JlomonHWTENbHAs NOTPEIIHOCTh, BbI3BaHHAs OTKJIOHEHMEM 4YacTOThl CHUTHAJA.
JlononHuTenpHas ~ MOTPEIIHOCTb,  BbI3BAHHAs  HEUJEAIbHOCTBIO  HHTErparopa..  Meron
muddepeHIMpoBaHUs. AJNTOpUTM  H3MEpeHus. Meroauueckas MOTPEUIHOCTh s ciydas
CUHYCOMJIAJIbHOTO U IOJUTapMOHUYECKOIO0 BXOJHBIX CUTHAJIOB. /[OMOJHUTENbHAS IIOIPELIHOCTD,
BBI3BaHHAs OTKJIIOHEHUWEM 4YacTOTHl CHTrHana. JlONOJHWTENbHAsT NOTPEIIHOCTh, BBI3BAHHAsA
HEeHJIealIbHOCThIO T depernnaTopa.. Metoa nHTerpupoBaHus — TudGepeHIupoBaHus. AJITOPUTM
n3MepeHus. Meroaudeckasl IOrPeIHOCTh ISl CIIy4aeB CHHYCOMIAIBHOIO U MOJMTaPMOHHYECKOTO
BXOJHBIX CUTHAJIOB. JlOIIOJHUTENbHAS MOTPEIIHOCTD, BBI3BAHHOM OTKIIOHEHUEM YacCTOTHI CUTHAJIA.
JlononHuTenbHAs MOTPEIIHOCTD, BEI3BAHHON HEUACATBbHOCTBIO HHTErpaTopa U AuddepeHuuaTopa..
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Metox »Hepreruueckoro OanaHca. ANTOpUTM H3MepeHHs. Meronudeckas MOTPEIIHOCTh JUIS
CIy4aeB CHHYCOMJAJIBHOTO ¥  IOJMTapMOHUYECKOTO BXOJHBIX CHTHAJOB. 3aBUCHUMOCTh
MOTPEUTHOCTH U3MEPEHHUSI TTOJIHOM MOIIHOCTH BBI3BAHHOM MOTPEUTHOCTSIMU U3MEPEHUSI AKTUBHOU U
MOJIHOM MOIIHOCTEH.. MeTon u3MepeHusi OCHOBAaHHBIM Ha TPUMEHEHHMH MpeoOpa3oBaTeeit
['unpbepra. Anroput™m usmepeHus. CpaBHUTENbHBIM aHAIN3 PEKYPCUBHBIX U HEPEKYPCUBHBIX
npeoOpasoBareneil ['mnbOepra. KomOuHMpoBaHHBIN (ha3oBpamiaresb Ha OCHOBE HMHTErparopa u
pekypcuBHOTO mpeoOpaszoBarens [ 'unbbepra.. MeTos n3MepeHus, OCHOBaHHBIM Ha CIIEKTPaJIbHOM
aHaJIM3€¢ TOKA W HaIpsDKEHUs. AJTopuTM usMepeHus. Dddekt "pacTekanuws cnekrpa' W €ro
BIMSHUE Ha IIOTPEIIHOCTh HM3MEPEHMsS] PEaKTUBHOM MOIIHOCTH. 3aBUCHUMOCTb METOAMUYECKOMN
MOTPEIIHOCTH M3MEPEHHUsI OT YacTOThl BXOJHOIO CUTHAJA, YaCTOTHl JUCKPETHU3AIMH, HAYaIbHON
da3pl TOKa ®W HampspKeHHs, (A30BOro caBUTA MEXKIAY TOKOM U HANPSIKCHHEM, BpPEMEHU
HaAOJIFOICHUS.

6. Ilpumenenue uud)poeoﬁ 061?61601’1’!7(‘1/{ CUCHAJ06 6 CD€0€I’I’1661X UBMePEeHUA SﬂeKmDMHQCKOZZ
MOUWHOCMU U dHEP2UU

6.1. Tumbl tnppoBEIX GUIBTPOB

OcHOBHBIE TpeOoBaHMsI K LUGPOBBIM  (GWIBTPaM, MPUMEHSIEMBIM I  HM3MEpPEHUs
anekTpudeckor MomHocTH. Knaccndukanus nudpossix Gpuinbtpo.. KUX-GuibTpsl: onpeneneHue,
JOCTOMHCTBA,  HEJOCTAaTKH, OCOOeHHOCTH  peanu3auuu.. bBUX-dunbtper:  omnpenencnue,
JOCTOWHCTBA, HEAOCTATKH, OCOOCHHOCTH peanu3anud. Metonabl pacueTra mapamerpoB. CTPyKTyphI
uudpoBbix BUX-punbsrpo. CrocoObl obecredeHus: ycTOMUMBOCTH.. CrHernuanbHble (QHIBTPHL
KombunupoBanasie BUX+KWX ¢GuibTpel: onpeneneHue, TOCTOMHCTBA, HemoctaTku. Lludposoit
GuIbTp ckonb3sIero cpeauero. L{uppossie nHTErpaTOphI-TpeOeHYATHIE PHIBTPHI..

6.2. BiusiHue XxapakTepuCTUK QUIBTPOB Ha METOJUYECKHE MOrpemHocTH usmepenus CK3,
4aCTOThl U TAPaMETPOB MOLTHOCTH

Meronuyeckass mnorpemHocts usMmepeHus CK3, B ciyyae NpHMEHEHUH pacCMOTPEHHBIX
¢wibTpoB.. Meronuueckass IOTPEIIHOCTh W3MEPEHUs 4YacTOThl, B Cilydyae IPUMEHEHHUH
paccMOTpeHHBIX (PUIBTPOB.. Meroanyeckas MOTPEIIHOCTh U3MEPEHUS MapaMeTpOB MOIIHOCTH, B
cilyyae IPUMEHEHUHN PaCCMOTPEHHBIX (DPUIIBTPOB..

6.3. CriekTpanbHbIN aHAINU3

B3anMocBs3b CIEKTPOB aHANOTOBOTO M AUCKPETHOTO curHamnoB. [Ipsmoe u obpatHoe [AIID.
Cgoiicta JIID.. Anroputmbel peanuzauuu [IID: mpsmas peanuszainus, aiaroputm [eprens,
anropuT™M ObICTporo mpeodpazoBanusi Oypwe. JloctomHcTBa U HemocTaTku.. DPdexT "pacTekaHus
crekTpa" M ero BIMSHHE Ha NOTPEIIHOCTH M3MepeHus cnektpa. CrocoObl CHIKEHHs 3(dekTa
"pacTekaHusl crekTpa': TMpPUMEHEHHE OKOHHBIX (YHKIMM, TMOACTpOMKa 4YHCIa OTCYETOB,
MOJCTPOMKA YaCTOThI JUCKPETU3AMU. JJOCTOMHCTBA U HEAOCTATKH. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. l'enepanus curnana cinoxuoit popmsl. Usmepenne CK3 curnana.;
2. [ludpoBbie METOABI U3MEPEHHS YaCTOThHI CUTHAA.;
3. ludposrie MeTOIBI M3MEPEHUS aKTUBHON MOIIHOCTH;
4. lludpoBbie METOIBI U3MEPEHUS PEAKTUBHON MOIITHOCTH.
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3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcogas pab6ora (KP)
I'paduk BbINOTHEHNS] KYPCOBOTO MPOEKTA

Henena

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Pa3nen
KYpPCOBOTO
MIPOCKTA

1,2 3,4 57 6,8 3amnra
KYpPCOBOTO
IIPOCKTa

O6bem
paznena, %

20 30 35 15 -

BrimonmaeHHbIN
00BeM
HapacTarumM
uroromM, %

20 50 85 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

AHanu3 TeXHUYIECKOIO 3aJaHusA

Br160p MeTona n3mepenus TpebyeMoro napaMmerpa

Pa3paboTka CTpyKTYypHOI CXEMBI

Br160p ariemeHTHOM 6a3bl

Pa3paboTka npuHIMNHUATIHLHONW CXEMBbI

PazpaboTka nmporpaMMHOro 0OeCTIeUeHHS

MeTposiorndeckuil pacuer

OINO|OIPAWIN|F-

Odopmnenne paboThl ¥ TOATOTOBKA MPE3ECHTAIINH
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena O11eHOYHOE CPEJICTBO
3arutaHUpPOBAHHBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCUUILTAHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3aesioM 1) WHIMKATOPOB COOTBETCTBUM C 11.3.1)
1]2[3[4]5]6
3HaTth:
METO/JIbI U3MEPEHUS YaCTOTHI CHIIOBBIX JJIEKTPUICCKHUX CETEH JlaGopatopHnas
NI-1nk-2 + pabora/JlaboparopHas padboTa

No2

METO/JIbI U3MEPEHUS CPETHETO KBAPATUYECKOTO 3HAUCHHU S CUIIOBBIX Jlaboparopnas

ANEKTPUUYCCKUX CeTeH NA-1mk-2 + pabota/JlabopaTopHas pabora
Nel

METOJIbI U3MEPEHUS TTAPAMETPOB AIEKTPUUCCKON MOIITHOCTH H JlaGopatopHas

SHEPTHH CHIIOBBIX JIEKTPUUCCKUX CETEH NI-1nk-2 + pabora/JlaboparopHas paboTa
Ne3

KJIACCU(UKALIUIO U Ha3HAYCHHUE (DYHKIIMOHAILHBIX aHAJIOTOBBIX JlaGopatopHas

y3JI0B U YCTPONUCTB HH(GOPMAIITMOHHO-U3MEPUTENHEHON TEXHUKU N/I-2nk-2 + pabora/JlaboparopHas paboTa
Nel

MIPUHIIMIIBI TTOCTPOEHUS CTPYKTYPHBIX, PYHKIIMOHAIBHBIX U Jlaboparopnas

MPUHITATIAATEHBIX CXEM aHAJIOTOBBIX U3MEPUTEIILHBIX YCTPOUCTB N-2mk-2 + pabora/JlaboparopHas padboTa
Nel

MTOHSTHSI OCHOBHBIX ITAPAMETPOB JIEKTPOIHEPTETHUKN JlaGopaTopHas

N-3nk-2 + pabota/JlabopaTopHas pabora

Nol

WMCTOYHUKU BO3ZHUKHOBEHUSI HUHCTPYMEHTAJIbHBIX U METOJIUYECKUX KonTponbHas

MOTPEUTHOCTE M NJ1-3nk-2 + | pabota/KonTposnbHas pabota
Nol

Ymersb:

CTaBUTh H PEIIATh CXeMOTEXHUYECKHUE 3aaUH, CBSI3aHHBIC C Jlaboparopnas

BBIOOPOM CHCTEMBI AJIEMEHTOB TIPH 33JJaHHBIX TPEOOBAHMSIX K MX NI-1nk-2 + pabora/JlaboparopHas padboTa

rapameTpam Nel

MIPOBOJIMTH OI[CHKY METPOJOTHIECCKIX XapaKTEPUCTHK NJ1-3nk-2 + | KonTpompHas
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MIPOEKTUPYEMBIX CXEM

pabota/KonTponsHas paboTa
Nol

MMpOBOAUTH aHAJIN3 YaCTOTHBIX XapPaKTCPHUCTUK I_II/I(l)pOBI)IX CHUCTEM

KonTposnbnas

N-3nk-2 pabora/KonTposbHas pabota
Nol
BBINOJIHATH MOZECITUPOBaHNE IIU(PPOBBIX CPEICTB U3MEPEHUS JlaGopatopHnas
MapaMeTPOB AEKTPOIHEPTHU C IPUMEHEHUEM COBPEMEHHBIX NJ-3nk-2 pabora/JlabopaTopHas pabora
[IPOrpaMM UMHUTALMOHHOI'O MOJIEIUPOBAHUSA Ne4
BBINOJIHATH pa3pabOTKy HMU(PPOBBIX CUCTEM U3MEPEHUS ITapaMeTpOB KonrponbHas
AEKTPOIHEPTHH NJ1-3nk-2 pabora/KonTposbHas paboTa

No2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. JJabopartopnas pabota Ne4 (JIaboparopnas paboTa)

Dopma peanuzanuu: CmemanHas Gopma
1. KontponbHas padota Ne2 (KonTpoasHas padbora)
2. Jlaboparophas pabora Nel (JTabopaTopHas pabota)
3. JlabopaTtopHas padota Ne2 (JlabopaTopHas padora)
4. JlTaboparopuas pabora Ne3 (JlaboparopHast paboTa)

bambHO-peNTHHIOBas CTPYKTYpa AUCLUIIIINHBI SBISETCS MPUIOKEHUEM A.
bamibHO-pedTUHTOBasA CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IPpUIIo)KeHUEM b.

4.2 TlIpoMe:KyTOYHASL ATTeCTANMA 10 TUCIUIIIMHE

Kypcosas paboma (KP) (Cemecmp Nel)
WToropasi oLleHKAa CTaBUTCS HAa OCHOBAHMU HTOTOB INPOMEXYTOYHOM aTTeCTallMd U 3allUTHI.
Pe3ynbTaThl NpoMeXXyTOUHOM aTTecTallMy U TeKyIen umerot Beca 0,5.

Oxzamen (Cemecmp Nel)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Aipuuep, 3. C. Ludposas 00paboTKa CUTHAIOB : MPaKTUYECKUM Moaxox : nep. ¢ anri. / 3. C.
Atipuuep, b. V. JlxepBuc. — 2-e uzn. — M. : Bunbsamc, 2004. — 992 c. — ISBN 5-84590-710-1.;

2. A. Omnnenretim, P. [ladep- "[{udposas o6padotka curnanos", (3-e usa., ucnp.), M3marenscTBo:
"Texnocdepa", Mocksa, 2012 - (1048 c.)

https://biblioclub.ru/index.php?page=book&id=233730;

3. Konuanosckuii, B. FO. Hudpossie uzmepurensusie npudopsl. U.1 / B. FO. Konuanosckuii ; Pen.
U. H. I'partmanckuit ; Mock. sHepr. un-T (MOUW). — M. : U3a-Bo MOU, 1974. - 74 c.;

4. Konuanosckuii, B. 0. Lludpossie n3mepurensusie npubdopsl. Y.2 / B. FO. Konuanosckwuii ; Pex.
B. ®. CemenoB ; Mock. suepr. ua-t (MOUW). — M. : U3g-Bo MDU, 1976. — 82 c.;

5. Cepruenko, A. b. lludpoast 06paboTka cUrHaNOB : yueOHOe mocoOue st By30B 110
HanpasieHuto "Mupopmarnka u BeraucaurenbHas Texauka' / A. b. Cepruenko. — 2-e u3a. — CII6. :
[Tutep, 2006. — 751 c. — (YueOuuk mist By30B). — ISBN 5-469-00816-9.;

6. lemupuss, K. C. Teoperndyeckrue 0CHOBBI 2JeKTpOTeXHHUKH: [B 2 T.]. T. 1 : yueOHUK 117151 By30B
10 HAMPaBJICHUSAM MOATOTOBKY OaKaIaBpOB U MarucTpoB "DJIEKTPOTEXHUKA, SJEKTPOMEXaHUKA U
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anektpoTexHosorun" u "Onexkrpornepreruka’ / K. C. demupusy, JI. P. Heiiman, H. B. KopoBkus.
— 5-¢ m3a. — CIIO. : ITurtep, 2009. — 512 c. — (Yuebnuk mis By3oB). — ISBN 978-5-388-00410-9..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Acrobat Reader;

6. Scilab;

7. Code Composer Studio.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTerckas 6udJmoTeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za nannbix Scopus - http://www.scopus.com

8. HanmoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

9. 9BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

10. XKypuau Science - https://www.sciencemag.org/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

12. IlopTaja oTKpHITHIX AaHHbIX Poccuiickoit dexepamuu - https://data.gov.ru

13. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COIUAIBHOM 3aUThI PD -
https://rosmintrud.ru/opendata

14. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAaHAApTOB MUHHCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. Ba3a oTKpBITHIX JaHHBIX MMHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

16. UudopmanmnonHo-cnipaBounas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

17. HaumoHaIbHBIIi NOPTAJ OHJIAITH 00yueHust «OTKpBITOE 06pa3oBanue» - https://openedu.ru
18. Opunnanbubiii caiit @e1epaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJIupoBaHMIO U
MmeTposoruu - http://protect.gost.ru/

19. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

20. O¢unuanbuelii caiiT MUHHCTEPCTBA HAYKHU U BhIciiero oopasosanus Poccuiickoi
®enepanum - https://minobrnauki.gov.ru

21. Opunmnanbublii caiiT @eepaabHOIl CIyKObI 10 HA30pY B cepe 00pa30BaHUs M HAYKH -
https://obrnadzor

22. ®enepanabHblii moprasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HAaHMEHOBaHHe
YyeOHble ayIUTOPUH IS E-530B, YueGHast aynutopus rapTa co CKaMbeH, CTOJI
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IMPOBCACHUA JICKIUOHHBIX

kag. "MUT"

MpenoaaBaTesisi, CTyJ, JOCKa

3aHATUHN U TEKYLLETO MEJOBast
KOHTPOJIS
Y4eOHbIe ayAUTOPHH IS E-530B, YueOHnas aynmutopus napTa co CKambel, CTOJI
MPOBEJICHUS kad. "MNT" npernojaBaress, CTyJ, J0CKa
IIPAaKTUYECKUX 3aHATHUH, MeJI0Bast
KP u KII
VY4eOHbIe ayIUTOPUH IS E-530a, Yuebno- napTa co CKaMbeH, CTOJ
MIPOBEICHUS HCCJIeIOBATENbCKAS npernoaaBaresns, CTyl, JocKa

1ab0paTOPHBIX 3aHATUI

naboparopus «JlabopaTtopus o
uccienoBaHus nHTepdeiicon
nepuepUuiHbIX YCTPOUCTBY

MEJ10Basa

YyeOHbIC ayAUTOPUH IS

E-5308B, YueOHas ayautopus

mapTa co CKaMbefI, CTOJI

[IPOBEACHUSA kag. "MUT" IIpEnoAaBaTelIs, CTyJ, JOCKa
MIPOMEXKYTOUHOU MenoBast
aTTecTaluu
ITomereHus s HTB-302, YnTansHbIi 3a1 CTYJI, CTOJI IUCbMEHHBIN,
CaMOCTOSITEILHOM oTzena oO0CIy)KUBaHUsI y4€OHON | KOMIIBIOTEPHAs CETh C BBIXOJOM B
paboThl JIuTEepaTypou HNuTtepHeT, KOMIbIOTEP

MEPCOHAJIbHBIN

HTB-303, JlekunoHnHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMCHbMEHHBIH, BEIIAJIKa I
OJICK/1bl, KOMIIBIOTEpPHAS CETh C
BBIXOJOM B HTEpHET, KOMITBIOTEP
MepCOHANIbHBIN, MPUHTED,
KOHJUIMOHED

ITomentenus mis
KOHCYJbTHPOBAHUS

E-430/4, JlabopaTopus

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOro UHBEHTaps

B-308/1, Knagosas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[{udpoBbie TEXHOIOTUU B JIEKTPOIHEPTETUKE

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 JlaGoparopnas padota Nel (JIaboparopnas padoTa)

KM-2 JlaGopatopHas pabora Ne2 (JITaboparopuas pabota)

KM-3 JlaGoparopnas pa6ota Ne3 (JIaboparopnas paboTa)

KM-4 JlaGopatopHas pabora Ne4 (JITaboparopuas pabota)

KM-5 Kontpoasnas pabora Nel (KoHTposbHas pabota)

KM-6 KontposbsHas pabota Ne2 (KonTposbHas padoTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
pasiena AT AER Henens 4 | 8 |10 | 12 | 14 | 16
KM:
1 Tepmunsl u onpenenenns. OCHOBHBIC TOHATHS
11 OcCHOBHBIE TTapaMETPHI CUTHAJIOB B 4
' JIIEKTPOIHEPTeTHKE
19 OCHOBHBIE TIOHATHS TSI TAPAMETPOB N
' HIIEKTPUUYECKHX CeTel
13 OCHOBHBIE TIPUHITHAITBI TOCTPOSHUS N
' U3MEPUTENIbHBIX KaHAJIOB
14 [TepBrYHbIE H3MEPUTEIbHBIE TPEOOpPA30BATENH +
' TOKa
2 [Mudpossie metoas! uzmepenus: CK3
2.1 [Mu¢possie metoas! uzmepenus: CK3 +
3 [lndpoBbie METO/IBI H3MEPEHUS YACTOTHI

31 B3anmocBA3b 4acTOTHI M1 OCHOBHBIX +
' MapaMeTPOB CUTHAJIOB DJIEKTPUUYECKHUX CeTel

3.2 [{ndpoBbie METOIBI U3MEPEHUS YACTOTHI +
4 [{udpoBble METOABI U3MEPEHUS AKTUBHOM
MOILIHOCTHU
41 Cas3p CK3, moaHOM MOITHOCTH U aKTUBHOM +
MOILIHOCTHU
4.7 [{udpoBble METOABI U3MEPEHUS AKTUBHOM +
MOILIHOCTHU
5 [IpuHIMITBI U3MEpEHNs PEaKTUBHOU
MOILIHOCTH.
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5.1 IIpuHIHUIIBI U3MEPEHUS] PEAKTUBHOM MOILIHOCTH +

[Tpumenenue nudpoBoit 00pabOTKH CUTHATIOB
6 B CPE/ICTBAX U3MEPEHHUS dIEKTPUIECKOI

MOIIIHOCTH U SHEPTHH

6.1 Tunbl 1uGPOBBIX GUILTPOB +
BnusiHue xapakTepucTuk QUIBTPOB Ha

6.2 MeToinuecKkue norpemtocty usmepenus CK3, +
YaCTOTHI U TAPAMETPOB MOLTHOCTH

6.3 CrexTpabHBINA aHATU3 +

Bec KM, %: | 15 15 15 15 20 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[{udpoBbie TEXHOIOTHU B JIEKTPOIHEPTETUKE

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Beinonnenue pasnenos 1, 2
KM-2 BeimonHenue pasnesos 3, 4
KM-3 Beimonaenue pa3aenos 5, 6
KM-4 Beimonnenue pasaenos 7, 8

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro npoekra/KypcoBoi KM: 1 2 3 4
pasnena paboThI Henens 4 8 12 16
KM:
1 AHanu3 TEXHUYECKOTO 3a/IaHus +
2 Br16op MeTona uamMepenus TpedyeMoro napamerpa +
3 Pa3paboTka CTpyKTYpHOIl cXeMbl +
4 Br10op 3nemeHTHOM 6a3b1 +
5 Pa3paboTka MpUHIUIHNATIBHON CXEMBbI +
6 Pa3paboTka nmporpaMMHOro odecredeHus +
7 Mertpostornaeckuit pacuer +
8 Odopmnenue paboThl U TOATOTOBKA MPE3CHTALINN +
Bec KM, %: | 20 30 35 15
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