


Ipnnoxenue 1 k padoyeii nporpamme
mo JTUCHHUIIJINHE «neMeHTHasi 0a3a TCJICKOMMYHUKAIIMOHHBIX CUCTEM»
®enepanbHOE areHTCTBO CBS3U

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICILIET0 00pa30BaHUs
«CuOupCKU TOCYAaPCTBEHHBIM YHUBEPCUTET TEIEKOMMYHUKAIIUI U HHPOPMATHKI

(CuoI'YTH)
VYpanbckuii TEXHUYECKUI HHCTUTYT CBA3H U MHpopmatuku (punuan) B r. ExatepunOypre
(YpTUCH Cubl'YTHN)
YTBepxaaro
Hupextop YpTUCH Cubl'YTU
E.A. Mununa
« » 2020 1.

OHNEHOYHBIE CPEACTBA
TEKYINIETI'O KOHTPOJA
U NPOMEXYTOUYUHOM ATTECTALIUU

0 TUCHUIUINHE «JIeMeHTHAasl 0232 TeJ1eKOMMYHUKAIMOHHBIX CHCTEM)

JUIsL OCHOBHOM MpodeccroHanbHONU 00pa3oBaTeNbHOM MPOrpaMMbl IO HAITPABICHUIO
11.03.02 «MH()OKOMMYHHKAITMOHHBIC TEXHOJIOTUH M CUCTEMBI CBSI3H
HarpaBJIeHHOCTH (MpOoduih) — TEXHOIOTHH U CUCTEMBI ONITHYECKOU CBSI3H
KkBasn(uKanus — 6akaiaBp
dbopma oOyueHust — ouHast
roji Hayaja MoJroToBkH (o yueOHoMy 1iany) — 2020

ExarepunOypr 2020



4. TlepeyeHb KOMIETEHUN M HHANKATOPOB UX JOCTHKEHUS

[Tpornecc N3y4eHHUSIIMCIMILIMHBI HaIlpaBJieH Ha () OPMHUPOBAHUE CISAYIOIIUX KOMIETSHIUH !

[IpenmecTByronme
Kona u nammeHoBaHue Kona u nammeHoBanue Sran 3TaIlbl
KOMIIETCHITUH WHJIUKATOpa JOCTHKEHUS KOMITETCHIUN (c ykazanueMm
JIACITUTLIINH )
IIK-1.3 3HaeT OCHOBBI TEXHUYECKOMN 1-3Tan-OcHOBEI
SKCIUTyaTallly, TPUHIMIIBI TOCTPOCHUS U TEOpUU LIeTeil
ITK-1. CriocoOeH K paboThl KOMMYTALIMOHHOTO 00OPYIOBAHUS
SKCILTYaTalld 1 KOMMYTAIIMOHHBIX MMOJCUCTEM M CETEBBIX
Pa3BUTHIO CETEBBIX m1arGopM, IEPCIEeKTUBBI TEXHUIECKOTO 2

w1athopm, CUCTEM U
ceTeld mepeiauu JaHHBIX

pPa3BUTHS OTPACIIH CBSI3U
YMeeT UCIOIb30BaTh aKTUBHBIC U
MaCCUBHBIC TPUOOPHI JIJIST TOCTPOCHUS
CUCTEM U CETEeH Iepelay JaHHBIX.

CDopMa HpOMeX(YTOQHOﬁ aTTeCcTauu 110 JUCHUIIJINHE: 3a4CT 3 CEMECTD.

5. Iloka3aTejin, KpUTEPUH M IIKAJIbI OLIEHUBAHUA KOMIIEeTEHIUIA

5.1. IToka3aTtenem OLICHHNBAHUA KOMHeTeHHI/Iﬁ Ha OTalc HX (1)OpMI/IpOBaHI/I$I IIpu  HU3y4YCHUU
AUCHUILUIMHEI SABJISACTCA YPOBCHB UX OCBOCHHMA.

Ikamna
OLICHUBaHUA

PesynbTarsl 00yueHus

JleckpunTopsl ypoBHEH
OCBOCHMSI KOMIIETEHIMH

TIK-1. Crioco0eH K 3KCIUTyaTalliy U Pa3BUTHIO CETEBBIX IIAT(HOPM, CUCTEM U CETEH repeaadn

JaHHBIX

YpOBEHb

Cpennuii ypoBeHb

Bricokuii ypoBeHb

3HaTh COBPEMEHHOE pa3BUTHE
Huskuii (moporoBeiil) | ceTeBBIX MIaTHOpPM

3HaHUS IOBEPXHOCTHBIC U
(parMeHTapHBIC, CIIOCOOCH B 00IIIEM
00BSICHUTH COBPEMEHHOE Pa3BUTHE
CEeTeBBIX MIaTHopM

3HaHus TOCTaTOYHEIE, CITIOCOOEH
OOBSICHHUTH JIETATH COBPEMEHHOTO
pa3BHUTHsI CETEBBIX MIATHOPM

Hmeer rmyOokue 3HaHUS, CIOCOOCH
O6T)$ICHI/ITB COBPEMCHHOC pa3BUTHUEC
CeTeBBIX MIAT(HOPM U OCYLIECTBISTH
PYKOBOJICTBO MPOLIECCOM Pa3BHUTHSI.

Huzkwuit (moporoserit)
YPOBEHb

CpenHuil ypoBeHb

Bricokwmii ypoBeHb

VYMeTh HCIOJIBL30BAaTh AaKTUBHLIE 3HaHug
pUOOPHI SIS MOCTPOCHUSI CUCTEM H
ceTell mepenavyn JaHHBIX OOBSICHUTH

IMOBEPXHOCTHEBIC 158
(parmMeHTapHBIe, CIOCOOEH B OOIIEM
Ha3HavYeHHe MPUOOpPOB
JUISl  TIOCTPOCHHSI CHCTEM U ceTei
repenavyu JaHHBIX

OOBSICHUTH

JUIL  TIOCTPOEHHMS,
nepeiadn JaHHbBIX

3HAaHUS ~ JOCTATOYHbIE, CIIOCOOCH
Ha3HaYeHHe MPHOOPOB
CUCTEM U ceTel

oAPOOHO
Ha3HAYCHHE
MOCTPOCHUS

Umeer riayOokue 3HaHUS, CIOCOOEH
OOBSICHUTH BBIOOD U
pudOpOB JIRIE:
CUCTEM M  ceTeH
nepeaayu JaHHbBIX

5.2. Tabnuia cooTBETCTBUS PE3YJIbTATOB MPOMEKYTOYHOW aTTECTAIMH 10 JUCIUIIIMHE YPOBHIO dTara
(dhopMUpOBaHUS KOMITETEHITNH (HU3KHI, CPeTHUMN, BBICOKUH)




Ko nnaukaropa
YpoBeHb OCBOEHUS
dopma KOHTPOIA IIxama oneHUBaHUA TOCTHXKEHUS
o KOMIIETEHIIUHU
KOMITIETEHITUI
3 Hezauer Bce nunaukaropsl HU3KUHU
auetr 3ayer Bce unaukaropsl CPEOHUN U BBICOKUI

6. Meroguyeckue MaTepuaJbl, oNpeae/sonye NpoueIypbl OeHHBaHUS

3.1 Ilpouecc oneHuWBaHMS 3HAHWUN, YMEHHUH, HAaBBIKOB U (WJIM) OIbITA ACSATEIBHOCTH,
XapaKTEePU3YIONIUX 3Tanbl (HOPMUPOBAHUS KOMIICTCHIIMMA, MpEACTaBiIeH B Tabiuiax mo Qopmam
o0OyueHus:

Tun 3auaTus ‘ Tewma (pazuen) | OLieHOYHBIE CPEICTBA
TIK-1. Crioco0eH K 3KCIUTyaTalluy U Pa3BUTHIO CETEBBIX IUIATGOPM, CHCTEM U CeTeH mepeavn
JAHHBIX

Jlekuus [TonynpoBOAHUKOBBIE THOJIBI Mo03roBoil TopM
Jlexuwms bunoJssipHble TPaH3UCTOPBI Huckyccnus
Jlexuus MOII tpaH3uCTOpBHI. Juckyccus
Jlexums DOTOINEKTPHUUECKUE U U3ITYIATEIbHBIE TPUOOPHI. Huckyccns
Jlexuus [TonynpoBoAHUKOBBIE TPUOOPHI € OTpHUIaTeTbHBIM | Jluckyccus
COINIPOTHBIICHUEM.
Jlexnus AmnanoroBble npeoOpa3oBaTesnn HHGOpMaLIUU Juckyccus
KypcoBas padora | Ctabuau3aTop HapsOKESHHUS Kypcosas pabora,
3aluTa
[IpakTnueckue Omnpenenenue pexxumMa paboThI IUO/A. Otuét no
paboThI PAKTUYECKON
pabore
Otuét no
Omnpenenenre MmapaMeTPOB OUIIOISIPHOTO .
MPAKTHYECKON
TpPaH3UCTOpA.
pabore
XapakTepUCTUKHU U apaMeTphl MOJIEBOTIO Otuér no
TPAH3UCTOPA C. YIPABISIIOIINM p-N-NIEPEX0I0M PAKTHYECKON
pabote
Otuét mo
XapakTepuCTUKHU U TapaMeTPbl UICTOYHUKA .
MPaKTUYECKON
HaIpsHDKEHUS
pabore
Pacuer napameTpoB nmapaMeTpUUECKOTO Otuér no
cTabuan3aTopa ¢ yCHJINTEIEM TOKa. PAKTHYECKON
pabote
Onpenenenue napaMeTpoB TPaH3UCTOPA, Otuér no
BKJIFOUEHHOTO 1o cxeme OK IPAKTHYECKON
pabore
JlaboparopHas XapakTepuCTUKHU U apaMeTPhbl MACCUBHBIX Otuét no
paboTa PaMOKOMIIOHEHT nabopaTtopHoil pabore
JlaGopaTopHas Otuét mo
XapakTepuCTUKH U TTapaMeTpbl CTAOUIUTPOHA .
pabora nabopaTopHoO# paboTe
JlaGopaTopHas XapakTEepUCTUKU U MTAPAMETPHI MOJIEBOTO Ortuér no
pabota TPAH3UCTOPA CU30JIMPOBAHHBIM 3aTBOPOM nabopaTopHoii pabote
JlaGopaTopHas OTtuéT mo
Pexum paboThl TpaH3UCTOPA MO MMOCTOSITHHOMY TOKY .
pabota nabopaTopHoil pabore
JlaGopaTopHas Onpenenenre napameTpoB TPAH3UCTOPA, Ortuér no
pabota BKJIFOUEHHOrO 1o cxeme Ob nabopaTopHoii pabote
JlaGopaTopHas OTtuéT mo
XapakTepuCTUKU U TapaMeTpbl HCTOYHHKA TOKa .
pabota naboparopHoil pabore




Hammcanne kypcoBoit paboTa, MOAr0TOBKA K Kypcosas pabota
CamocrosTenbHas | 3alIUTe JJa0OPaTOPHBIX U MPAKTUYECKUX paboT ,OTUETHI
pabora

3.2 IlepedyeHb METOJMYECKHX MATEpPUAJTIOB, OMUCHIBAIOIIMX CBSI3b OLEHOYHBIX MATEPHAIIOB C
KPUTEPHUSIMH OICHUBAHUS YPOBHS C(HOPMUPOBAHHOW KOMIIETCHITNH (3HAHUH, YMEHHH, BIIaJICHUMN ):

MGTOI[I/IIIGCKI/IC YKa3aHuA K BbIIIOJHCHUIO J'Ia60paT0pHBIX pa60T 10 JUCHHINIMHE

«DnemeHTHas 06aza TeNEKOMMYHHKAIIMOHHBIX cuctem». —URL:
(E-HODC) YpTUCHUhttp://aup.uisi.ru/

7. TunoBble KOHTPOJIbHBIE 3aaHUs

[IpeacTaBuTh OAWH mpUMEp 3aJaHUS IO KaXKJAOMY THUITY OLEHOYHBIX CPEACTB IS KaKIOu
KOMITETCHIINH, (OPMUPYEMON JTaHHON AUCIIUIUIMHOM.

OITPEAEJIEHHWE PEXNUMA PABOTHI JIUOJIA

1. Henb paboTsl

Pacyer W DIKCIEpUMEHTAIbHOE OIPEICIICHUE IapaMeTPOB  BBIMPSMUTEIBHOIO  JHOJA.
3HaKOMCTBO ¢ MojenupyomuM maketoM ElectronicsWorkbench, o3HakomiieHue ¢ MeTOIHMKOU
MIPOBEJICHUS] OCHOBHBIX U3MEPEHHIA.

Homarnee 3a1anue

[T03HaKOMUTBCS ¢ XapaKTEPUCTUKAMU U MTapaMeTPaMH JTUOIOB.

Pacuernas yactpb

Brrauciinth k032G GUIMEHT niepeayn ey M0 HaPsHKEHHUEO prC. 2.0, €ClIU U0 KPEMHHUEBBIN.

Ku=UyE.
JlaHHBIE 17151 IPOBEACHMSI PACUeTOB IMPUBEICHBI B TadIuUIE 1.
Tabmuua 1.
Ne 1 2 3 4 5 6 7 8 9 10 11 12
Bapuanra
R OMm 50|40 | 30 | 30 | 26 | 22 | 20 25 32 28 40 36
EB 20140 |50 |40 |50 |50 |30 |20 40 (30 |40 |20
Tun
moma | @ | Q3 |1 |19 1818|383 S8 |8 |3 |3
o lo | o |lo | F | o | 3 | ® 5% < < 12}
< (92 < (92 Lo (92 LO (92 Lo o™ LO L0
=z =z pd pd pd pd =z =z pd pd =z =z
— — — — — — — — — — — —
[m) (@) @] @] @] (@] (@) (@) (@] @) (@) (@)

2.Co3aanue cxeMbl
2.1. MaTepdeiic co3nanus CXeMbl
BrI3BaTh maket aHaau3a 31eKTpoHHbIX cxem ElectronicsWorkbench (EWB) aBoiiHbIM 11e19k0oM

[P
IO SIPJIBIKY éﬁ .

OtkpriBaercst okHo EWB, coneprkaiiee psix KHOIOK JUIst BBIOOpa KOMIIOHEHT CXeM M HabOpHOE IoJie,
B KOTOPOM pa3MeIIaeTcs CXeMa.
JInst co3naHust CXeMbl HY>KHO TIOCIIEIOBATENILHO BBIOMPATH €€ 3JIEMEHTHI U pa3Melarh uxX Ha

o
HabopHoM mosie. [laccuBHBIE KOMITOHEHTHI BhIACIAIOTCS 1emdkoM JIKM 1o kHOoTKE  +
OTKPBIBAIOIIEH OKHO MACCUBHBIX KOMITIOHEHT. KOMIIOHEHT BBIOMpAETCSI KypCOPOM MBIIIN U
repeMeniaeTcs Ha ToJie YepTeka Mpu HaKaTo JIeBOH KiaBuie Mbmud. [Ipu HeoOxoaumocTr


http://aup.uisi.ru/

=
£
BpaIlleHUE U OTPAXKEHHUE DIIEMEHTOB CXEMBI BBITIOJHSAETCS] KHOTTKAMH "‘E-| il N | ™ [pu yCIOBHH, YTO
3JIEMEHT aKTUBU3UPOBaH (OKpallleH B KpacHbIN 1BET). JJ11 aKTUBU3AIMH 3JIEMEHTA JOCTATOYHO
BBINOJHUTH MO HEMY iea4ok JIKM.

—- . KoTOpBIil BEIGHpPAETCs U3 TPYIIIBL Sources (KHOIKA @

). U3mepuTtenbHble mpubOpHI (aMriepMeTp U BOJIBTMETP) BbIOMparoT u3 rpymisl Indicators = .

ITocne paccTaHOBKM 3JIEMEHTOB Ha I10JI€ YEPTEKA BBIIIOIHAETCS UX COEJUHEHUE B COOTBETCTBUU
co cxeMoM. J{J1s1 3TOro Kypcop MbIIIM NOJABOJUTCA K BBIBOJLY 3JIEMEHTA U, ITOCJIE MOSBICHUS
MHMKATOpa 3axBaTa (UepHBIA KPYKOK y BbIBO/a), HaxkuMaeTcs: JIKM u kypcop nepemeniaercs Ko
BTOPOMY U3 COEIMHAEMBIX BHIBOJIOB WM (pparMeHTy paHee rposeeHHoi nemnu. [locie nosBnenus
YEPHOT'0 KPYKKa OTBETA OTITYCKAETCS KJIABUILIA MBIIIH.

Jlns ynaneHus nenu cienyeT BCTaTh KypcopoM Ha IElb, IIEJIKHYTh JEBOHM KJIaBUILIEH, LIENb
aktuBm3upyercsa. Haxarp kiaBuiny «Deletey, 3atem — «Entery.

Jiig 3aianust napaMeTpoB KOMIIOHEHT CXEMBbI (PE3UCTOP, HCTOYHUK U JIP.) HYXKHO BBITOJIHUTD
nBoitHo# menaok JIKM mo n300pakeHHI0 KOMIIOHEHTA U B OTKPBIBIIIEMCSI OKHE Ha BKJIaake Value
(3HaueHne) yCTaHOBUTHh HEOOX0IUMOE 3HaYeHUEe (HOMUHAN). J[71s1 0oTOOpakeHHs Ha CXeMe HOMHHAJIA
3JIEMEHTa | €ro HoMepa HakaTh kiaBuiry Display. Ha nosiBuBIIEiiCS BKIIAAKE OTKITIOUUTD «TATOYKY
UseSchematic, oTmeTuth «ranoukoii» Showvalues, ocTanbHble METKH MOKHO yOpaTh U HAXaTh
kHonKy «OK». IIpu BBozI€ TpoOHOTO 3HAUYCHMSI HEOOXOIMMO MCIIOJIB30BATh TOUKY (HE 3aISITYIO).
[TapameTpsl mprOOPOB TaKkKE YCTAHABIMBAIOTCS B COOTBETCTBYIOUINX OKHAX, OTKPHIBAIOIIUXCS MTOCIIE
JBOWHOTO MIETTYKA MO N300paskeHHIo proopa.

Hywmeparuto komnoneHnt u npubopos EWB BeInosHseT 110 Mepe BbIBOJA UX HA HAOOPHOE TOJIE.
J11s1 BBITIOJTHEHU ST MOJICIIUPOBAHUS CXEMbI BKJIFOUNTD MIETYKOM MBIIITU KHONKY MTUTAHUS CXEMBI,

O0s13aTeleH KOMIIOHEHT «0O0111ast IInHa)

HaXOJAIIYIOCS B IPABOM BEPXHEM YTy SKpaHa Iﬁ_‘"l (O-BBIKITIOUEHO, 1—-BKITIOYECHO).

JIJ1sl yCTaHOBKHM HYXXHOU TEMIIEpaTyphl CICAyeT BOITH B OCHOBHOe MeHIOANAlYSiS, BRIOpaThOMIIUIO
Analysis options. B oTkpsiBIieMcst OKHE BbIIEIUTh BKIaaKy Global u ycTaHOBUTH 3HAYCHHE
nepemenHolt Simulationtemperature (TEMP) paBHoe 3ananHoi#i Temnepatype, Hanpumep 60 degrees C.
3Ha4YeHHne TEeMITEpaTyphl BEICBEUMBACTCS B OKHE HIDKHEH CTPOKU dKpaHa. BBIOIHUB H3MEpeHus
YCTaHOBUTH MpexHee 3HaueHue temmneparypol 27 degrees C.

JBaxpl menkHyTs JIKM no nzobpaxenuto amnepmerpa. B oTKpbIBIIEMCSI OKHE YCTaHOBUTh
BHyTpeHHee conpoTuBieHre 1 OM u xapakrep uzmepsemoro toka (AC unu DC). HaxxaTs kiiaBuiry
«OK».

AHaJIOTUYHYIO HACTPOMKY BBIITOJHUTD JUIS BOJIETMETPA, €r0 BHYTPEHHEE CONPOTUBIICHUE YCTAHOBUTD
paBHbIM 1 MOmM.

3. Ilposeoenue uzmepenuii
3.1 IlogroroBka k pabote
Cobpatb cxemy coriacHo puc.l. Tun quona BeIOpaTh u3 Tadbmuibl 1.
Jlns BeIOOpa 1uo/ia METKHYTh 10 ero H300pakeHUIo
—> I JIKM, B BbINaBIiieM MeHIO TabJIMIIa cJIeBa BBIOPATh
D M1 ¢bupmy usroroutenp Motorol 1, u3 Tabmuiel cripaBa
BBIOpATH TUO].
Hasars kiaBurry Display. Ha mosiBuBIieiicst Bkiaake
OTKJIIOUUTH «TAJIOUKY»
UseSchematic. Beriiti u3 6a36! 1HOIOB.
YcTaHOBUTH KypcOp Ha M300paKeHUH HCTOYHUKA
Puc.1. ToKa, menkHyTh JIKM, B BeinaBmiem MeHo
aKTHBHU3UPOBaTh Value, ycTaHOBUTH Kypcop B OKHO
3HAUEHUH U C TIOMOIIIBIO MPABOIl KJIIaBHATYPHI YCTaHOBUTH 1 MA. Pa3ps nepekiitoyaeTcs ¢ OMOIIBI0
YEPHBIX TPEYTOJIbHUKOB B OKHE 3HaueHuu. Jlamee «Ok».
J171s1 BBIMOJTHEHUS. MOJECIIUPOBAHUS CXEMbI BKIFOUUTh HIETUYKOM MBIIIN KHONKY MUTAHUSL CXEMBI,

+1|

HaXOJSIIYIOCS B TPABOM BEPXHEM YTy SKpaHa
3.2 IlpoBenenne n3MepeHui
3anucarh MokazaHue BojibT™MeTpa M1.



3agaBasi ¢ HOMOILBIO UCTOYHUKA TOKA | mpsiMOl TOK AMOAA, U3MEPATH NPSAMOE HANPSHKEHUE Ha IUOJIE C
nomoInkko BosbTMeTpa M1. IlonydeHHble pe3ynbTaThl U3MEPEHUI CBECTH B TAOIHILy 2.
Tabu. 2.

Inp MA 1 2 5} 10 20 40 60
t=27°C Unr MB
t=57°C Umr MB

TToBBICHTH TeMIIepaTypy anosa 10 57°C, MOBTOPUTH OIIBIT.

MA lp

— 70 — I

A I‘/t - 57 C _: ° -
20 N t=27°C E R

~{--Pge PT
10 : | : E \ Un=Usbix

/]!
VAN l
®

0 1 2 Unpé

Puc. 2. IloctpoeHne Harpy304HOU MpsIMON, MOJIEIMPYIOILIAs CXemMa

TIOCHE iipvbvaviinn momvpuinn yvianuvonis svmnvpas ypy <1 w-

BrIKITIOUUTH MOJICINPOBAHUC.

3.3 Obpabomka pe3ynbmamos usmepeHuii

B xoopaunatax Inp = f(Unp) HOCTpOUTH J1BE BOJIBT-aMIIEPHBIC XapPaKTEPUCTUKHU TUOA KaK
MOKa3aHo Ha puc. 2.a (BapuaHT 1).
[Ipu noctpoennu MacmTad ocu HaPsLKEHUS BBIOpATh Tak, YTOOB! 1 BOJIBT 3aHUMAI
5 caHTUMETpPOB, a OCh TOKa 3aHMMaja 10 caHTUMETPOB.
Ha ToMm xe rpaduke nocTpouM Harpy304Hyo NpsIMYI0, UCIIONIb3Yys YPABHEHHE

E=U;+ ImpR.

[Toctpoenue nmpousBoauTcs no AByM ToukaM. [lpunumaem | = 0,nmpu stomU, = E. Ha ocu Unp
O0TMeYaeM TOuKY, cooTBeTcTBYyIoNIyI0 2 B. Ilpunumaem Uy = 0.
IIpu atom | = E/R. Ha ocu Toka oTMedyaeM Touky co 3HaueHueM | = 2B/1000m = 20 MA. TlonyyeHHsie
TOYKH COEAMHSIEM NPSAMOU JIMHUEN, KOTOpAs U SIBIAECTCS HAZPY30UHOUNPAMOIL 014 Ouooda. Touka
nepecevyeHust Harpy304Hoii npsimo ¢ BAX nuona HaseiBaetrcst padoueii moukou (PT).

Crnpoennposarts PT Ha ocu Toka 1 HanpsbkeHus. 13 mocTpoeHus noiaydyaeTcs, YTO TOK IH0/a
paBeH 14 MA, a HanpspkeHue Ha quoje coctasisieT 0.65 B. DTo mckomble BenmuuuHbl. OHU
OTIpeJIeNIAI0T UCKOMBIHM pabouuii pexxum anona.
AHanoruuHple pacyeThl MPOBECTHU ISl «TOPSUETO» TUO0/IA.

3.4 Mooenuposanue cxemvi

J171s TpOBEpPKU pacuyeToB CMOAETUPYET PACUETHYIO CXEMY PUCYHOK 2.0.
Brxrounte MoieTpoBaHue. 3anucarh B MPOTOKOJI TOKa3aHUs aMIiepMeTpa U BoibT™MeTpa. CpaBHUTS C
pacueTHBIMU 3HAUCHUSIMHU.
Harpets 1o v BHOBB 3amucaTh oka3aHus mpruOopoB. CpaBHUTH C paCYCTHBIMU 3HAYCHUSIMHU.
BBIKITIOUNTH MOJIETMPOBaHUE.

3.5 Onpenenuts napaMeTp auoaa

BbrancnuTh COpOTUBIEHUE TM0/1a TOCTOSHHOMY TOKY B pa0oueil TOUKe A «XOJIOJTHOTO» U
«rOPSYETO» TUO0JIA

Rnp = Une/ I

ConpoTHBIICHHE OTPECIUTE TI0 JAHHBIM TTOCTPOSHUS U 110 JAHHBIM U3MEPCHHUH.

3.6 OnpenenuTs KOAPPUINESHT NTepeiadr HETHHEHHOHN TeTH

Ku=Ujx/E.

XAPAKTEPUCTUKU U ITAPAMETPbI
NCTOYHUKA HAIIPSAXKEHUA



1. leab padoTsbl
N3yuenne MeTo10B 3KCIEPUMEHTAIBHOTO OINPEACIICHUS TapaMeTPOB UCTOUYHUKA HAIPSKCHUS
ITIOCTOSTHHOTO TOKa.

2. JlomamHee 3alaHHe

O3HaKkoMbTECh ¢ OCHOBHBIMU ITApaMETPaMU UCTOUHUKOB ITUTAHUSI.

BbruncnuTh BHyTpEHHEE CONPOTUBIIEHUE UCTOYHHUKA 10 COOTHOLLIEHUIO

ro = U/lk3. JlaHHBIC B3STh U3 TaOMMIBI 1 COrJIaCHO BapHAHTY.

OTBeTbTE Ha KOHTPOJIbHBIE BOITPOCHI.

3. KpaTrkue TeopeTudecKue CBeJIeHUs

3.1. OcHOBHBIE TEPMUHBI U OIIPEJIEIECHUS

Nneanbuspiii ucrounuk IJC E — 3T0 akTUBHOE YCTPOMCTBO, HA 3a)KMMax KOTOPOTO
MIO/IIEP’KUBACTCS 3aJJaHHOE HANPsSKEHUE IpH JIF0OOM KOHEYHOM Toke. HampspkeHue Ha 3axumax
peabHOrO UCTOYHMKA HAINPSIKEHUS YMEHBLIACTCS IPH YBEIWYEHUU TOKa HArpy3ku. ITO
OOBSICHACTCS] HATMYUEM MaAICHUS HANPSDKEHUST HAa HEKOTOPOM COIPOTHBIICHHUH o, KOTOPOE
Ha3bIBACTCS] BHYTPEHHUM COITPOTUBIICHUEM HMCTOYHUKA.

Ecnu conpoTuBnenne Harpy3ku 0€CKOHEYHO OOJIBIIIOE, TO UICTOYHUK PabOTaEeT HA XOJIOCTOM
X0y — PEXKHM XO0JIOCTOTO X0/1a U HanpsbkeHue Ha Harpy3ke paBHO DJ[C Unxx = E. Ecin
COIIPOTHBIIEHUE HATPY3U PaBHO HYJIIO, TO B LIEMIU TEUET MaKCUMAJIbHO BO3MOKHBIN TOK — TOK
KOpOTKOTO 3ambIkauus k3 = Efro.

Taxum 00pa3oM, peasbHBI UCTOYHUK HANpsDKeHUsT Xapaktepusyercs BenmuuHoi D/(C E u

BHYTPEHHUM COIPOTUBIEHHUEM Io . ['paduk
ro 3aBUCUMOCTH HANPsDKEHHS Ha BBIXOJE UCTOYHUKA OT
r: TOKA HAarpy3Ku, Ha3bIBAE€TCS €r0 BHEIIHEH
+ . Ru XapaKTEPUCTUKON WIM Harpy304YHOM XapaKTePUCTUKOM.
C) \L U ConpoTuBieHue, MOJKIIOYAEMOE K UCTOUHHKY,
In

HAa3bIBACTCS HArpy3Kou puc. 1.
Puc. 1. UcTouHUK HaNpsKEHUS C
Harpy3Kou.

4. BoinosiHeHHne padoThI
4.1. IlopsAOK BBINOJHEHUS pabOThI
4.1.1 IloaroroBka k padote
Be13BaTh naket aHanusa 31ekTpoHHbIX cxeM ElectronicsWorkbench (EWB) nBoiinbiM 1mienukom

(Ao
IO SIPJIBIKY éﬁ .

Cobepute cxeMy U3MEpEeHUsi B COOTBETCTBHUHM C PUC. 2. DIEMEHTHI CXEMbI U BAPUAHTHI
NpUBECHBI B Tabnume 1.

YcranoBute HanpsbkeHne uctouHuka Ul u SKBUBaJEHT €ro BHYTPEHHETO COIPOTUBIICHUS B
COOTBETCTBHH C 3a/laHHBIM BAPUAHTOM.
Conporusnenue amnepmerpa A ycranoBute paBHbIM 0.1 Om.
Ta6un. 1. VicxoHble 1aHHbIE JUIsl BADHAHTOB.
Bapuant |1 2 3 4 5 6 7 8 9 10 |11
UV 5 8 12 |16 |20 |26 |30 |32 |38 |40 |44
roOm 10 112 |16 |18 |24 |26 |32 |36 |42 |45 |44

Bxiarouuts MOACIINPOBAHUC.

]

— A 1
+

Ul M1 M2 Ru M3
C) Vv v Un

Puc. 2. Cxema uzMmepeHus mapaMeTpoB UCTOUHUKA




4.1.2 HWccnenyiite paboTy HCTOYHHMKA HAIIPSKEHUST T10]T HAarpy3KO# puc. 2.

YcranoButs conpotusienue Ry = 100-ro. 3anucats nokazanus npuOopos B Tabmuiy 2. [Ipu
TaKOW HAarpy3Ke HCTOYHHMK MPAKTUUECKH padoTaeT B pexkume Xojaoctoro xona (xx) (v — 0),
MIO3TOMY IIPUMEM, YTO B 3TOM peskuMe Un=UHxx.

YcranoButh conportuiienne Ry = 10-To. 3anucars mokazanus mpuOopoB B Tabnuily 2. Jlanee
conpoTtuBiieHue Ry yMeHbIIaliTe CoriacHo Tadnuile 2, 3anuchIBasOKa3aHUs
MPUOOPOB B TAOJIHITY.

5. O0padoTka pe3yjbTATOB
5.1 Pacuet moiHoCTH

Jlyig KaXK0ro 3HaUeHUs ToKa Harpy3ku |n Berauciante MomHocTh Py = Un:ln 1 noTpebisemyto
oT uctouyHuka MomHocTh Pyct= Ul ly. Pe3ynpTarsl pacyeToB momMecTuTh B TAOIUILY 2.

Tab. 2. Pe3ynbrarel H3MepeHUid.

RiOm | 100-r0 | 1070 | Sr0 | I'ro | 0570 | 0.2570 0.1r0 | 0.05r0 Ry=0
UnV Uhixx 0
v mA
PuBm
Pucr

5.2 IlocTpoeHue rpaMKOB XapaKTEPUCTHK UCTOUHUKA

[MoctpoiiTe rpaduk 3aBUCKMOCTH MOITHOCTH B Harpyske Pu = f(IH). Onpenenure 3HaueHHe TOKa
Harpys3ky, Ipu KOTOPOM MOIIHOCTb B Harpy3Ke MakCHUMaJIbHa.

Omnpenenure 3HaYeHUE CONPOTUBIICHNUS HArpy3Kd, IpPU KOTOPOM MOIIHOCTH B HAarpy3Kke
MaKCHMaJbHa.

5.3 B tex xe koopauHaTtax nocrpoiire rpaduk 3aucumoctu Un = f(IH), BBeIs TOMOTHUTEIBEHYIO
OCh JJISl HAIIPSDKEHUSI, MaclTad KOTOpOM OTiIuYaeTcs oT MaciTada ocu Mo MOIIHOCTU. OKOJIO TOUKH
Ha XapaKTEPUCTUKE, COOTBETCTBYIOIIEH MAaKCUMAaJIbHON MOIIHOCTH, IOCTPOUTE XapaKTEPUCTUUECKUN
NPSIMOYTOJIbHBIN TpeyroyibHuK. Onpenennure u3mMeHeHus Toka Aly u Hanpspkenust AU puc. 3.

OrmpeenuTe BBIXOHOE CONPOTHBICHUE HcTOYHUKA Mo = AUH/AlH puc. 3.

CpaBHUTE C BETUYMHON CONPOTUBIICHUS HATPY3KH, TP KOTOPOH MOIITHOCTh PH

MaKCHMaJIbHasl.

5.4 B Tex xe KoopauHaTax nocrpoiire rpaduk 3apucumoctu Pyct = f(IH) (Ha puc. 3 He
MOKa3aH).

MBT Pu B Uy
N A

<« Py =f(Iy)

J IHK3

Iy MA

| |
|!<—{|—>: Aln

Puc. 3. [IpumepHBIN BUJ XapaKTEPUCTUK



6. Conepxxanue oTyera

— 11enb PaboThI;

— HccleayeMas CXema;

— pe3yNbTaThl H3MEPEHUN U PACUECTOB;
— yKa3aHHbBIC B TEKCTE TpaduKu;

— KpaTKUe MOSCHEHUS, BBIBOJIBI.

5. bank KOHTPOJIbHBIX 3aJaHMd U HHBIX MaTepuaJioB, HMCHOJb3YEMBIX B IIpoLecce

MPoueaypP TeKYIIero KOHTPOJIS H MPOMEKYTOYHOI aTTecTalun
[TpencraBieH B 31eKTPOHHOM HH(OpMALIMOHHO-00pa3oBarensHOM cpene mo URI:

(E-HODC) YpTUCH http://aup.uisi.ru/



http://aup.uisi.ru/
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