


Mun#cTepcTBO HU(POBOTO Pa3BUTHUS, CBSI3U U MACCOBBIX KOMMYHUKaImi Poccuiickoit denepannn
denepasibHOE rOCyJapCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEXKICHUE BBICIIET0 00pa3oBaHMs
«Cubupckuii ToCy1apCTBEHHBIH YHUBEPCUTET TEIEKOMMYHHUKAIMHA U MHPOPMATUKU»
(Cuol'YTH)
Vpanbckuil TeXHUYECKUI HHCTUTYT cBsi3u 1 uHGopmaTuku (dumman) B r. EkatepunOypre
(YpTUCUCuOI'YTH)

YTBEPXIAIO

mupexkrop YpTUCHUCuoI'YTU
Mununa E.A.

« » 2024 r.

OLHEHOYHLIE CPEJACTBA TEKYUIET'O
KOHTPOJIA U TIPOMEXYTOYHOM
ATTECTAIIUHU

MO JUCLMUILJIMHE

b1.0.09 MarepuaJjibl 1 KOMIIOHEHTBI JIEKTPOHHOU TeXHUKH
Hanpasnenue nmoarorosk / crennanbHocTh: 11.03.02 « MH(pOKOMMYHUKAIIMOHHbIE
TEXHOJIOTHH H CHCTEMbI CBSI3U»
HanpasnenHocts (podwib) / cnenuanuzanuys: TpaHCHOPTHBIE CETH H CHCTEMbI
CBSI3U

®opma 00ydeHUs: OUHAA, 3a09HASA

I'ox HaGopa: 2025

Paspabotuuk (-u):
CTapIIni MPeroaaBaTelib /|A.W1. Bypymbacs/
IMOAIINACH

OueHouHbIE cpeAcTBa 0OCYXKICHBI M YTBEP)KJICHBI HA 3aCEJaHUU BBICIICH MAaTEeMaTHKH U (U3UKH
(BMu®)
[TpoTtokom ot 19.11.2024 1. Ne 3

3aBenyrommii kKageapoi / B.T. Kyansrmies /
IIOAITIUCH

ExatepunOypr, 2024



1. llepevyenb KOMNETEHIUI U MHAUKATOPOB UX A0CTHKEHUSA

HpOLICCC N3Y4YCHHUA NUCHUIUINHBI HAITPABJICH HA (I)OpMHpOBaHI/Ie CICAYIOMUX KOMIICTEHITUH !

KOI[ 1 HAUMCHOBAHHC

KOI[ 1 HAMMCHOBAHUC

HpC,Z[I_HeCTBYIOH_[I/Ie OTaIlbl

WHINKaTOpa Oran
KOMIICTCHIIUU o (C YKa3aHHueM I[I/ICL[I/IHJ‘II/IH)
JOCTHXKEHUS] KOMIIETeHIIU T
OIIK-1 OIIK 1.1 - 3uars:
Crniocob6en (byHIaMEHTAIBHBIC 3aKOHBI
MCII0JIb30BaTh MPUPOJIbI 1 OCHOBHBIE Bricmiast MmaTematuka
[MOJIOKCHHUSI, 3aKOHBI U (DU3HUECKUE 1 ®dusznka

METO/1bI €CTECTBEHHBIX
HayK U MaTeMaTUKU
U1 pellieHus 3a1a4
VH)KEHEPHOU
NEeSITEIbHOCTH

MaTeMaTHYECKUE 3aKOHBI U
METO/Ibl HAKOTUICHHS,
nepenadnd U o0paboTKU
uHpOopMaun

OCHOBBI TEJIEKOMMYHUKAITUH

OIIK 1.2 - YMmeTb:
NPUMEHATH (prU3HuecKue
3aKOHBI U MaTeMaTH4YeCKHe
METO/IbI JIIsl pEILICHHs 3a/1a4
TEOPETUYECKOTO U
NPUKJIAJHOTO XapaKTepa

Bricniag matemaTnka
1 dusuka
OCHOBBI TEIEKOMMYHUKAIUH

OIIK 1.3 - Bragers:
HaBBIKAMHU UCIIOJIb30BaHUS
3HAHUW QU3UKU U
MaTEMaTUKH TIPU PEIICHIH

IMPAKTHYCCKHUX 3aaa4

Briciias marematuka
1 Ddusuka
OCHOBBI TEJIEKOMMYHUKAITAI

dopma(bl) MPOMEKYTOYHOM aTTECTAIIUH M0 JUCHUILUIMHE: 3a4eT (2 ceMecTp).

2. lloka3zarenu, KpUTEPHUHU U KAl OIeHHBAHUS KOMIIETEeHIUIH

2.1 Tloka3areneMm OICHMBAaHUS KOMIETECHIIMI Ha dTane uxX (GOPMUPOBAHUS NPU HU3YUECHHUH
JUCLUILIIMHBI SIBJISIETCS YPOBEHDb UX OCBOCHHUSL.

HNuaukarop ocBoeHunst

IToka3aTeab OLleHUBAHUA

Kputepnii onennBanus

KOMIICTCHIIMHA

OIIK 1.1 — 3nars 3HaTh: pyHAaMEHTAIbHBIC JIeMOHCTpUPYET YBEpPEHHBIE 3HAaHUS O
(byHIaMeHTalbHbIC 3aKOHBI IPUPOJIBI U MEXaHNYECKUX, MEKTPUYECKUX,
3aKOHBI IPUPOJBI U OCHOBHBIE (PM3HUECKHUE TeIUI0(pU3NIECKUX CBOMCTBax
OCHOBHbIE (pU3HUECKHE MaTEMaTHYECKUE 3aKOHBI U MaTEpUAJIOB u napameTphl,
MaTeMaTUYeCKUe 3aKOHbI | METOJbl HAKOIUIEHUS, ra3zoo0Opa3Hble BEIIECTBA, HE

Y METOJIbl HAKOIUICHHS,
nepeaadd 1 00pabOTKH
nHpopmaruu

nepenayu 1 0o0pabOTKH
uHpopmaruu

YMeeT npuMeHsTh
bu3nvecKue 3aKOHbI U
MaTeMaTHIEeCKUE METOIbI
JUTSL PEIICHUS 33129
TEOPETUIECKOTO U
MPUKIIATHOTO XapaKTepa
Bnaners HaBbIKaMu
WCIIOJIb30BaHUS 3HAHUH
(U3MKK U MaTeMaTUKH TIPU
PEIICHUH IPAKTHYECKUX
3a/a4

UCTIBITHIBACT 3aTPYJAHCHHUI IPH OTBETE
Ha TOCTABJICHHBIE BOIIPOCHI MPH 3alIUTE
71a00paTOPHBIX PaboT.

YmMmeer MMPUMCHATE OCHOBHBIC PACUCTHLBIC

dbopMysbl  OTpenereHUsT  MapaMeTpoB
KOMIOHEHTOB PDA, WHIYKTUBHOCTH,
IHona, COTIPOTHUBJICHUH,

JUAJIEKTPUYECKON IPOHUIIAEMOCTH

W30JSIIUOHHOTO  MaTepuana,  yMeeT
NOSICHATh MX Ha 3a4eTe; B OTUYETax IO
7a0opaTOpHbIM ~ paboTaM TMPUBEIEHBI
OCHOBHbBIE pacueTHbIe (bopmyIb




[IEpEelaTOYHBIX MapaMeTpOB, IIPU 3TOM B
pacyerax OTCYTCTBYIOT omubOku. He
UCIBITHIBACT 3aTPYJHEHUN IpU OTBETE
Ha BOMPOCHI IIPENOAABATEN .

Bremonnser  nmabopatopHble  pabOTHI
CaMOCTOSITENIBHO, UCHOJIB3YS
TEXHUYECKYIO u y4eOHYIO
JIOKyMEHTaIus, J€MOHCTPUPYET
YBEpEHHbBIE HaBBIKU MIPOBEIEHUS
u3MepeHuii, oQopMIeHHS  OTYETHOM
JIOKYMEHTaluu
OIIK 1.2 - YMeTh 3HaTh: QyHIaMEHTAIbHBIC JleMOHCTpHUpYET YBEpPEHHBIE 3HAaHHUS O
NPUMEHATH (PU3HUECKUE | 3aKOHBI TPUPOIBI U MEXaHUYECKHUX, ANEKTPUYECKUX,
3aKOHBI U OCHOBHBIE (PH3HUECKHUE TETI0 PU3UUECKUX CBOICTBax
MaTEeMaTHUYECKUE METOJIbl | MATEMAaTUYECKUE 3aKOHBI U MaTepHuaioB u napaMeTpsl,
JUISL pelIeHus 3a/1a4y METO/Ibl HaKOIUICHHU, ra3zoo0pa3Hble BELIECTBA, HE

TCOPCTUYCCKOTO U
MPUKIIAAHOTO XapaKTepa

nepeiayu U 00paboTKU
uHpOpMaLUn

YMeer NpuMeHATh
¢u3nyeckre 3aK0HbI U
MaTeMaTHYECKUe METO/IbI
JUIs pelIeHus 3aaa4
TEOPETUYECKOT0 U
NPUKJIAHOTO XapaKTepa
Biianets HaBbIKAMU
HCIIOJIb30BAHNS 3HAHUU
(Gu3MKK U MaTeMaTUKU IpU
pELICHNH TPAKTHYECKUX
3aj1a4

WCTBITHIBACT 3aTPyIHEHUH TpPU OTBETE
Ha TIOCTABIICHHBIE BOIPOCHI MPH 3aITUTE
J1a00paTOPHBIX pabOT.

VYmeer IMPUMCHATbL OCHOBHBIC PACUCTHBIC

dbopMysIBl  OTpeNeTCHUsT  IMapaMeTpoOB
KOMIIOHEHTOB PDA, HWHIYKTUBHOCTH,
nuoja, COTIPOTHUBJICHUH,

TUDJICKTPUIECKOH MMPOHUIIAEMOCTH
M30JSIIMOHHOTO ~ Marepuaia,  yMeeT
MOSICHATh MX Ha 3a4eTe; B OTYETaxX II0
nabopaTopHBIM ~ paboTaM TPUBEICHBI
OCHOBHBIE pacueTHbIe (bopmyIbI
NepeaTOuYHbIX NMapaMeTpoB, MPU 3TOM B
pacyetax OTCYTCTBYIOT omubOku. He
UCTIBITHIBACT 3aTPYAHEHHUH IpH OTBETE
Ha BOIIPOCHI MPEroJaBaTes .

Bemonnser  mabopatopHble  pabOTHI
CaMOCTOSITENIBHO, UCHOJIB3YS
TEXHUYECKYIO u Y4eOHYIO
JIOKyMEHTaIus, JI€MOHCTPUPYET
YBEpEHHbBIE HaBBIKU MIPOBEICHUS
U3MepeHui, oQopMIEHHS  OTYETHOMN
JIOKYMEHTAITU!
OIIK 1.3 - Bnanets 3Hath: yHIaAMEHTAIbHBIC JleMOHCTpHUpYET YBEpEHHBIE 3HaHUS O
HaBbIKaMU 3aKOHBI TPUPOIBI U MEXaHUICCKHX, ANMEKTPUUICCKUX,
WCIIOJIb30BAHUS 3HAHUW | OCHOBHBIC (DU3HUECKUE TETUI0 PU3UIECKUX CBOMCTBax
(U3HKN ¥ MAaTEeMaTHKH MaTeMaTHYECKUEe 3aKOHBI U MaTepUaJIoB " rmapaMeTphl,
MIPH pEIICHUN METOJIbI HAKOIUICHHS, ra3zoo0pa3Hbie BELIECTBA, HE

MPAKTUYCCKUX 3aJa4

nepenayn 1 00paboTKU
uHpOpMann

YMeeTr NpuMeHsTh
(u3nuecKkre 3aKOHbI U
MaTeMaTHYECKHE METO/IbI

UCIIBITHIBACT Bany,Z[HCHI/Iﬁ npu OTBETC
Ha MOCTABJICHHBIC BOIIPOCHI IIPU 3alIUTEC
1abopaTopHBIX paboT.

YmMmeer MPUMCHATH OCHOBHBIC PACUCTHELIC




JUISL pELIEHUs 3a0a4
TEOPETUYECKOTO U
IIPUKIIATHOTO XapaKTepa
BnaneTs HaBBEIKaMU
HCITOJIb30BaHUS 3HAHUM
(GU3UKHA 1 MaTEeMAaTHKH TIPH
pELICHU U TPAKTHYECKUX
3a7a4

bopMynBl  ONpeneNieHusl  apaMeTpoB
KOMIOHEHTOB PDA, HWHIYKTUBHOCTH,
IMoJa, COTMIPOTUBIICHUS,
TUAIIEKTPUYECKON TPOHUIIAEMOCTH

M30JSIIUOHHOTO ~ MaTepuana,  yMeer
MOSICHATh WX Ha 3a4ere; B OTYeTax IO
nabopaTopHBIM ~ paboTaM TPHUBEACHBI
OCHOBHbIE pacueTHbIe bopMyIbI
MepeIaTOYHBIX MTapaMeTPOB, TIPH STOM B
pacdyeTax OTCYTCTBYIOT omuOku. He
WCTIBITBIBACT 3aTPYIHEHUH TIpU OTBETE

Ha BOIPOCHI ITPEIIoaaBaTeiiA .

Bemonnser  nmabopaTopHble  pabOTHI
CaMOCTOSITEIIBHO, HCIOJIb3YsI
TEXHUYECKYIO u Y4eOHYIO
JIOKyMEHTaLus, JEMOHCTPUPYET
YBEPEHHBIC HAaBBIKU [IPOBEACHUSA
U3MEpeHuH, OoQOopMIIEHUS  OTYETHOU
JOKYMEHTaluu
Il xaJa oneHuBaHu.
bunapnas
Kasa Kputepun ouenku
3ayreno | CaMOCTOATENIFHO M MPAaBWJIBHO  BBINOJHWI — 33JaHHs, HPEAYCMOTPEHHBIC
nabopatopHbIMU  paboTamMu.  YBEpPEHHO, JIOTUYHO, I[OCJIEJOBATENbHO U
apryMEHTHPOBAHO MH3JIara€T CBOE pelIeHHe M OOOCHOBBIBAET TNPUMEHSEMBbIE
METOJIMKM HW3MEPEHMs], UCHOJb3ysd IOHSTHS, CChUIasiCb Ha OCHOBHBIE 0a30BbIE
CTaHJAPTHI.
He 3autero | He BbINOIHEHB! U3MEPEHUS UM OHU BBIIIOJIHEHBI HE IPABWIILHO, T. €. U3MEPEHHbIE

3HAUEHUS apaMEeTPOB HE COBIAJAIOT C pacueTHbIMU. He caenaHbl BEIBOABI 110
NpoJeTaHHOM paboTe 1 He 1aHO 000CHOBAHKWE CBOMM PEIICHUSIM U UCTIOJIb3YeMbIM

MECTOJUKAaM.

3.MeToanyecKkue MaTepuaJIbl, oNpeae/soLue NPoLe yPbl OHeHUBAHUS M0 JUCHHILIUHE

3.1. B xoxe peanmuzanuu TUCHUTUIMHBI MCTIOJIB3YIOTCS Cieayrone GOopMbl B METOJIBI TEKYIIETO

KOHTPOJIsA

Tema u/uau pazaen

DopMbI/METOABI TEKYIETO
KOHTPOJIfA YCIEeBAEMOCTH

OIIK 1.1 — 3narb pyHIaMeHTaIbHbIE 3aKOHBI IPUPO/IBI U OCHOBHBIE (PU3UYECKHE MaTEMaTUUYECKHE
3aKOHBI U METO/Ibl HAKOIUIEHHMs], Iepeaund 1 o0paboTKH HHPOpMALIUU

Paznen 1 OcHOBBI MaTepuaIoOBEICHUS

3a4€T

Pa3nen 2 OcHOBHBIE CBOMCTBAa MaTepUalIoB

3a4eT
JlaboparopHas pabota - 3a4er

Pasnen 3 I[IpoBoTHMKOBBIE MaTEpUAIIBI.

JlaGopatopHnas paboTa - 3a4eT




Paznen 4 Jlusnextpuyeckue MaTepuaibl Jlaboparopnas pabota — 3a4er
Paznen 5 Marautasie MaTepuabl Jlaboparopnas paboTa — 3a4er
Pasnen 6 [TonynpoBoJHUKOBBIE MaTEpUATIBI Jlaboparopnas paboTa — 3a4er
Paznen 7 KoMmoHEHTHI 7IEKTPOHHOM TEXHUKU 3auer

OIIK 1.2 - YmeTh MMPUMCHSTH (1)I/I3I/I‘ICCKI/IG 3aKOHbI U MAaTEMATUUYCCKUC MCTOAbI I PCIICHUA 3a1a4
TCOPCTHYCCKOT'O U ITPUKIIATHOI'O XapaKTCpa

Paznen 1 OcHOBBI MaTepuanoOBeCHUS 3auer
Paznen 2 OcHoBHBIE CBOMCTBA MaTEpHUAIIOB 3a4yeT

JlabopaTtopnas pabora - 3aueT
Paznen 3 [TpoBoAHUKOBEIE MaTePUAITH. JlabopaTtopnas pabora - 3aueT
Pasznen 4 Jludnextpuyaeckue MaTepruaIbl JlabopaTopHas pabota — 3a4eT
Pa3znen 5 Maruutssle matepuaibl JlabopatopHast paboTa — 3a4eT
Paznen 6 ITomympoBoJHUKOBBIE MaTEPHAITBI Jlaboparopnas pabota — 3a4er
Pazgen 7 KoMnOHEHTHI 3JIEKTPOHHOMN TEXHUKHU 3auer

OIIK 1.3 - BriageTs HaBBIKAMH HCIIOIb30BaHUS 3HAHUH (PU3UKM U MaTEMaTUKH NIPU PEIICHUN
IIPAaKTUYECKUX 3384

Paznen 1 OcHOBBI MaTepuaIoOBEICHHS 3auer
Pasnen 2 OcHOBHBIE CBOMCTBAa MaTepHaoB 3aueT

JlaGopaTopHas pabora - 3a4eT
Pasnien 3 [IpoBogHMKOBBIE MaTepUAIbI. JlaGoparopHnas paboTa - 3a4er
Paznen 4 JludnekTpuueckue MaTepralibl Jlaboparopnas paboTa — 3a4er
Pa3znen 5 MaruutHble MaTepuabl JlaboparopHas paboTa — 3a4er
Pazgen 6 [TonynpoBoAHMKOBBIE MaTepHAIIbI JlabopaTopHas pabota — 3a4eT
Paznen 7 KoMmoHEHTHI 2JIEKTPOHHON TEXHUKHU 3aueT

3.2 TunoBblie MaTepuaIbl TEKYIIEr0 KOHTPOJISI YCII€BAEMOCTH 00Y4aK0IIUXCS

OIIK-1 Cnoco0eH ucnojinb30BaTh MOJIOKCHHUSA, 3aKOHbI U METOAbI €CTECTBCHHBIX HAYK U
MaTEMaTUKU [JISl PEHICHUS 3a/1a4 mmceﬂepﬂoﬁ JACATCJIBbHOCTH

JlaGopatopunas pabora Nel o Teme « OnpenencHue napaMeTpoB KOMIOHEHTOB PO A»
[enb: DxcnepUMEHTaIbHOE ONPEAEICHUE XapaKTEPUCTHK U TApaMETPOB KOMIIOHEHTOB

PaarodIeKTPOHHOM anmapatypsl (PDA).

3ajanne Ha 1ab0OpaTOPHYIO padboTy:
1 XAPAKTEPUCTUKA U ITAPAMETPS PE3UCTOPA
Haiinure na HaGopHOM moJe taboparopHoro creraa raesna ['13 u I'14. C momormibio
MTPOBOJTHUKOB COOEPUTE CXEMY U3MEPEHHUS COTJIacHO puc. 1.
Pesuctop R moaknroueH. Ha cxeme Ex — HCTOYHUK

ri3 . _ T4 MIOCTOSIHHOTO HamnpsikeHus peryaupyemsiid. UT1-1 —
F ® MUJUIMaMIIEPMETP TOCTOSIHHOTO TOKa MakcuMainbHbIN TOK
) R (mrkana npubopa) cocrasisier 50 MA. 1B — BombT™eTp C
+ Ir 1B QpoBoii HHIUKalKel (nanee MyIbTUMETD).
Ex Pyuky perynupoBku UCTOYHUKA £y TOBEPHYTH IPOTUB
| 4aCOBOM CTPEIIKH JI0 YIOpa.

Puc. 1. Bxirouenue pesucropa
B U3MEPUTENBHYIO IIETIh




Bxmounte nuTanue BonbTMETpa. BritounTh quana3zoH nuMepenus «20», Bu uaMepseMoit
BEJIMYUHBI — BOJBTHI «V», HaXkaB KHONKH. Ha niuppoBom Tabi10 ciieBa OT TOUKU HHAULUPYIOTCS
BOJIbTBI, CIIPaBa — JOJIU BOJIBTA.

3aroToBbTe TabIUIYy 1.
lrmA |0 5 10 |15 |20 |25 |30 |35 |40 |45 |50

Ur B 0
Ur B
Bo BTOpYIO CTpOKY 3aIIMChIBaTh HANPSDKEHUSI IPH YBEJIMYEHUHM TOKA, B TPETHIO CTPOKY — IIPHU

YMEHBIICHUN TOKa HAYMHAst ¢ MAaKCHMaJIBHOTO.

Bxutounts nutanue crenaa «CeTpb».

1) [IpoBeneHue U3MepeHuit

Ecnu Tox paBeH HyIIO, TO HaNPsSYKEHUE PABHO HYIIIO.

YBenuuuBasi HanpsHKeHUE UCTOUHUKA Ex, yCTaHOBUTH TOK Igr = 5 MA. 3anucarts B Tabnuiry
HanpspkeHue Ha pesucrope Ug. YcTanaBimBas Janee TOK yepe3 5 MA COriacHO Tabuule,
3aIl0JIHUTh BTOPYIO CTPOKY. YMEHBIIIas TOK COTJIacHO TalJuIle, 3a0IHUTh TPETBIO CTPOKY.

Brikmounts crena. Otcoenunuts muninamnepmerp UII-1 ot ruess.

MynbTumeTp — nuppoBoi NpuOOP BKIIOYUTH B PEKUM H3MEPEHUSI COPOTUBIICHUN, HAXKaB
kHonKHU «KQ» 1 auana3zoH «2». M3MepuTh BeJIMUMHY CONPOTUBIECHUS. Pe3ynbraT 3anucarh B
IPOTOKOJL

2)[Toctpoenue rpaduka

[To manubM TabauIb mocTpouth rpaduk g = f(UR). Ur- cpeanee 3HaueHue HAPSHKCHUS
BTOPOU U TpeThEH CTpoK. HampsikeHue OTKIIaIbIBaeTCs 0 TOPU3OHTANBHON OcH. JlTmHa ocu
JIoJpKHA ObITh He MeHee 10 cm. J{muHa ocH [u1s TOKa T0JKHA ObITh HE MEHEe 5 cM.

— JIns Toka 25 MA Ha rpaduke moctaBuTh Touky. CHpoerupoBarh ee Ha OCh HaNPHKEHHS,
3arycaTh B IPOTOKOJ BEJIMYMHY MOJYYUBIIETOCS HAIPSHKEHUSI U3 IOCTPOESHMUSL.

— BpluncnuTh BEIUUKUHY COITPOTUBIIEHMSI COTJIaCHO 3aKkOoHY OMa B yKa3aHHOM TOUKe.

— Beraucauts MomHOCTh P = Ug Ir BBIICIAIONIYIOCS HA CONPOTHBICHNU IpH Toke 50 MA.

— JloctanpTe M3 rHe3s pe3sucTop R u 3anmiuuTe B IPOTOKOJ BEAEHUS U3MEPEHUH BCE, YTO
HalMCaHO Ha ero Kopmyce. Bennunna conportusienus o6o3navaercs — K270, 270R. Oto o3naygaer,
4TO pe3ucTop umeet conporusieHue 270 Om.

CpaBHHUTH TpH 3HAUEHMSI COTIPOTUBIICHUS U BbICKA3aTh MPEINOJIOKEHUE O IPUUMHAX
PACXOXKICHHSL.

Tpu 3HaueHUs CONPOTUBIICHUS 3alucaTh B TaOIUILy

2 XAPAKTEPUCTUKA U [TAPAMETPBI KOHIEHCATOPA

CoOpaTh cxeMy U3MEepeHHUs puc. 2.

Bcrasuts pesucrop B raesna ['13, I'14. [Toaxmounts koHgercatop C.

— BruttounTh nutanue reaepatopa curuanos (I'C). Haxate kHonKy ¢opma curnana —SIn ~.

Haxatp kHonky amanazona yactotT 1 x['m. IIpoBoa kpacHOro mBeTa BbIXoa reneparopa
COEIIMHMTD C THEe310M 13, MpOBO/] UEPHOTO LBETA COSTUHHUTD C OOIIEH ITMHOM cXeMbl CUMBOI |

— BKiI1ouuTh NIMTaHKUE CTPENOYHOIO BOJIbTMETpa niepemeHHoro Toka M1. IlepexitouaTens
JIMara3oHOB YCTAHOBUTH B MOJIOKEHHE «3». OTCUET MPOU3BOAMTH MO IIKaje, kpatHoi 3. [TpoBos
KPacHOTO 1IBeTa BOJIBTMETPA MOJAKIIOYMTH K THe3ay 113, mpoBo] uepHOro 1BeTa COSMHUTS C
oO011ei MHUHON CXEMBI.



Pyukoii «amMmiuTyna» yCTaHOBUTD

r13 r'14
? BBIXOJIHOE HAMpsDKEHHE reHepatopa (Ha rHes3ze
I'C R C M2  T13) paBHbM 2 BosibTa KOHTPOJIUPYETCS
V~ M1 1B BOJBTMETpOM M1,
~ — Ha mynsTumerpe (M2) BKIFOUUTE PEKUM
U3MEpEHHsI IEPEMEHHOTO HANPSDKEHHs, HAKaB
° ° xkaonku «V» u «AC»,
Prc. 2. RC—1tems — HaxaTh KHOIIKY JMana3oH U3MEpEHHsI

« 2». LludpoBoii BOIBTMETP H3MEpSET
HanpsbkeHue Ha KoHaeHcarope Uc.
1) MpoBeneHue U3MepeHuit
— I3MeHss 4acToTy reHepaTopa py4ykol «4acToTa» yCTaHOBUTH HANPsHKEHHE Ha
KoHJieHcaTope paBHbiM 1 BossT Uc = 1 B.
— [lepexitounTh HU(GPOBOI BOIBTMETP K PE3UCTOPY, T.€. IPOBOJ YEPHOTO LIBETA
MOJKIIOUUTE K THe3y 13. 3anucaTh nokaszaHus BoiibTMETpa HanpspkeHue Ug.

— BBIYMCIIMTB TIEpeMEHHBIH TOK, HpoTeKaromuii 1o pesuctopy 1 B nenu | = Ur/R.

OTOT TOK IMPOTEKACT U 11O KOHACHCATOPY.

— Beruncianth €MKOCTHOE compoTuBieHrne KoHaeHcatopa Xe = Ud/I.

— Beruncaurey Benuunny emxoctu C = 1/(2 7 f-X¢).
3anummuTe B MPOTOKOJ BEJICHHSI N3MEPEHUI HOMHHAIBHOE 3HAUCHHE EMKOCTH KOHJICHCATOPa,
YKa3aHHOE Ha ero KopIyce.
2) AMIUTUTYIHO-9aCTOTHAsI XapaKTePUCTHKA
— Jlnst 3amannoit RC—uenu paccuuTaiite rpannyHyo 4actoty frp. frep= 1/(2-n-R-C).
BennunHy €MKOCTH MCHOJIB30BaTh TY, YTO MOJIYYCHA B PE3yJIbTaTe H3MEPCHHUIL.
- PaCCqHTaﬁTe JacCTOThbI frp/8, frp/4, frp/Z, frp/l,5, frp, 1,5'frp, 2'frp, 4'frp, 8 frp_
B mosyueHHBIX 3HaYEHUSIX YacTOT 3alKCaTh BO BTOPYIO CTPOKY TaOIUIIBI 2 TOJIBKO TPU 3HAYAIIHE
U pPbI KPOMe YaCTOTHI [rp.
Tabn. 2. Tabmuua pe3ynbTatoB u3mepenuit RC-nenu.
fre/8 frefd | frel2 | frp/1,5 fre 1,5fr 2frp 4frp 8frp

f, Ky,
Uc, B
Ur B
ic MA
Xc1 Om

Xcz Om
— Boner™merp (TIpoBOJ YepHOTO IIBETA) MEPEKIIIOYNTh K 00IIei mmHe. B aToM ciydae

N[ o o bW N

BOJIbTMETp U3MepseT HanpsbkeHue Uc Ha KOHIEHcaTope.

— YCTaHOBUTH Ha T€HEPATOPE CUTHAIOB YacTOTY frp M3MEPHUTH HANPSHKEHUE HA KOHJICHCATOPE U
Ha pesuctope Ur 3ammcats B Tabnuiy crpoka 3 u 4.

VYcranaBiamBasi Ha TeHepaTOPe YacTOThI COTIacHO TalIHIle CTPOKaA 2, 3aI0JIHUTH CTPOKH 3, 4.

— Borancnuts Tok Ic  1c= Ugr/R, 3anonauts cTpoky 5.
1

(2p-f-C)

— Bbruncnuth pacueTHOE 3HaU€HHE COMPOTUBIICHUS Xc2 Xco =



Ha ocHoBaHMU naHHBIX Tabd. 2 paccuuTaiTe 3HAUEHHUE EMKOCTHOTO

COMPOTUBIIEHUS Xc1, 3AMOTHUTE CTPOKY 6.

— BbruncnauTh BeNMYMHY pEaKTUBHOM MOIIHOCTH Ut 4acToThl frp Pp = Uc: ic (MBT).

3) IlocTpoeHue 4acTOTHOM XapaKTEPUCTUKK KOHIEHCATOPA

Ha ocHoBanuu qaHHBIX TabJ. 2 CTPOKH 2 U 6 TOCTPOMTE aMIUIUTYAHO-YaCTOTHYIO
XapaKTEPUCTUKY Xc B 3aBUCHMOCTH OT YaCTOTHI puUC. 3.

Ochb 4acTOT paBHOMEPHAAI.
OMm Xc_

1 PekomeHnayeTcss mpoCTaBUTh PUCKHU

yepe3 1,5 cantumerpa. Baosb ocu
HpOCTaBJ’IfIIOTC)I BC€ BBIYNCJIICHHBIC
YHUCJIOBBIC 3HAYCHHUA 4aCTOThI
CTpoka 2 Taldi. 2.

| | | ] | | ] »

| | | | | | >
fre/8 fre/4 fre 2fre 8fre f I KO3 UIIMEHT Mepeaadu ey 1o

Puc. 3. HpI/IMepHHﬁ BHU/ AUX RC-HCHI/I HAIPSDKEHUIO pUC. 1
KU = U(;/UB)(. UBX = 2 Bonbra.

Jyis 9acTOTHI frp ONMpPENETHUTH

BbraucauTh K03(pPUIMEHT Mepeiavn e M0 HAIpPsHKEHUIO I YacTOThI [rp.

1
\/1+ @t RCY? @

K(m) =

CpaBHHTH 3HaueHHE KOd(PdHIIMEeHTa TTepeadn e , MOTYICHHOTO B Pe3yNIbTaTe H3MEPCHHS
CO 3HAYCHUEM, MIOITYYCHHBIM PACUCTHBIM IyTeM (4).

4) TIpsimoe n3MepeHHne BEIMYUHBI EeMKOCTH KOHIEHCATOPA

OTKITIOYATH KOHJIEHCATOP OT THE3/] ¥ MOJKITIOUUTH K CIIEIHAIbHOMY IH(PPOBOMY TECTEpYy.
BximiounTh ero nuraHue, nepeKitoyaTesb poia paboTsl YCTAHOBUTH B PEXKUM U3MEPEHUS EMKOCTH.
Pe3ynbraT n3MepeHust 3amucaTh B IPOTOKOJ.

CpaBHHUTD BETUUMHY EMKOCTH, MIOJTYYCHHOH B pe3yibTaTe pacuera, B pe3ysibTare U3MEPECHUs
¥ CO 3HAUYEHHEM, YKa3aHHOM Ha Kopiyce KoHaeHcaropa. OOBsSCHUTh MPUYHUHBI PACXOXKICHHS
3HayeHuH. [loyrydeHHbIC 3HAUCHHSI EMKOCTH BITUCATh B TaOIUILy 3.

Tabmuma 3. Pe3ynbratel H3MepeHU i

DnemeHt POA Pesucrop Konzencarop
Ombl MUKpOdapabi

PesynbTat nsmepenuit

Pe3ynbTaT n3mMepeHuii rectepom

Homwunan na xopmnyce siemMeHTa

3. O0paboTKa pe3yabTaTOB H3MEPEHUN

3.1 Pe3ucTop M KOHJICHCATOP BKIIFOUCHBI IMTOCIEI0OBATENbHO, T03TOMY Upx = Uc + Ur,

Iposepsre paBeHcTBO  |Upx| =\/ |Uc|? + |Ur?  ans wacTots! frp myHkT 4.2.2.

3.2 Tlo naHHBIM TaOIUIBI 3 CPaBHUTH TPH 3HAYCHUS CONPOTHBIICHHS PE3UCTOPA U EMKOCTH
KOH/IeHCaTopa. BrickazaTh NpennoyioKeHue 0 MpUYNHAX PACX0XKICHUS 3HAUCHHUI TapameTpa.



3.3 TunoBbie MaTepHAJIbI AJs MPOBeIeHUs MPOMEKYTOYHOH aTTeCTALMH 00yYaIOIIUXCSA
[lepedyenb BOIpOCOB AJIsA 3a4eTa:
DNEeKTpONPOBOIHOCTh METAIIOB. Kiaccuueckast 3J1€KTpOHHAS TEOPHSL.
DNeKTpONPOBOIHOCTh METAIIOB. KBaHTOBAsI TEOPHS METAIIOB.
TemnepaTypHas 3aBUCUMOCTb yJ€JIbHOTIO CONPOTUBIIEHUS METAJLIOB.
CornpoTHBII€eHHE TPOBOJHUKOB HA BBICOKUX YaCTOTAX.
DIIEKTPONPOBOIHOCTh TOHKUX IJIEHOK.
SIBneHue CBEPXIPOBOIUMOCTH.
Krnaccuduxkanus mpoBoJHUKOB.
Mertaiibl BBICOKOW MPOBOJIUMOCTH. biaropoiHeie MeTasuibl.
TyrommaBkue MeTasibl.
0. CmaBbl BBICOKOTO COTIPOTHUBIICHHUSL.
11. Ipunon.
12. Hemerammudeckue MPOBOTHUKH.
13. TMonspuzanus AUIIEKTPUKOB.
14. Bujel nonasipu3aiuu IU31€KTPUKOB.
15. BuusHue TemnepaTypsl, HAMPSHKEHHOCTH U YaCTOTHI HA MOJIIPU3ALIUIO JTUIIIEKTPHKOB.
16. DneKTpompoBOIHOCTH FA30BBIX U KUAKUX JUIIECKTPUKOB.
17. DnekTponpoBOIHOCTh TBEPABIX AUIIEKTPUKOB. [[0BEpXHOCTHAS IEKTPOMPOBOIHOCTD
JIUAJIEKTPUKOB.
18. [Quanextpuueckue noTepu. Buabl JUIEKTPUUECKUX MTOTEPD.
19. TlonspusaionHble (perakcaluoHHbIC) TOTEPH.
20. TIpo0Goii Ta30BBIX U KUAKUX TUITCKTPUKOB.
21. TIpoGoii TBEpABIX TUIIEKTPUKOB.
22. Knaccugukarus TudIeKTPUIeCKHX MaTepraioB.
23. MarnutHble MaTepuabl. Kiaccuukarys BemecTB o MarHUTHBIM CBOHCTBAM.
24. HamarnmumBanue (peppoMarHeTUKOB.

RO ~NoOR~LNE

bank KOHTPOJIbHBIX BOITPOCOB, 3aI[aHI/II7I U HWHBIX MAaTCpHAJIOB, HCIOJIB3YCMBIX B ITPOLECCC
OpOLEAYp TEKYyIIeTOo KOHTPOJsS U MPOMEXKYTOYHOM aTTecTallid HaXOAWTCS B y4eOHO-
METOJMYECKOM KOMIIJIEKCE AUCHUIUIMHBI W/WIM TPEACTaBICH B AJIEKTPOHHOW HH(OPMAIIMOHHO-
oOpazoBarensHO# cpeae no URI:http://www.aup.uisi.ru.

3.3 MeToauyecKkue MaTepuaJibl NMPOBeJAEHUS] TEKYIIEro KOHTPOJSI U MPOMEKYTOYHOI
aTTecTaunu 00y4armmXxcs

[lepeyeHbr METOOMUYECKUX MATEpPHAJIOB JUIS MOATOTOBKH K TEKyHIeMY KOHTPOJIO H
MPOMEKYTOYHOH aTTECTAIIHHN:
1. MeToanueckne ykKazaHHs MO BBITIOJIHEHHIO JaOOpaTOpHBIX padOT MO JUCIUTUINHE
«Marepuaiisl 1 KOMIIOHEHTHI 3J1eKTpoHHOM Texauku». —URL: http://aup.uisi.ru/3764588/


http://aup.uisi.ru/3764588/

