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1. llepevyeHb KOMMNETEHIUI U MHANKATOPOB UX A0CTHKEHUSA

HpOLICCC N3YUYCHHUA NUCHUIUINHBI HAITPABJICH HA (I)OpMHpOBaHI/Ie CJICAYHOIINX KOMIIETEHITU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII MU

Kon u HaumenoBanue
WHIUKATOPa J0CTHKEHUS
KOMIIETEHIUH

Oran

[IpeniecTByroIIME ATAIBI
(c ykazanuem
JIMCIUILITH/TIPAKTHK)

[1K-4 Cnocoben k
YCTPaHEHUIO
TEXHUYECKUX MpoOIeM Ha
CTaHIIMOHHOM
000pyIOBaHUH CBSI3U

[1K-4.2 3naer
TEOPETUYECKHE OCHOBBI
paboThl, KOHCTPYKIIHIO,
mapamMeTpsI
KOMIIOHEHTOB H
YCTPOMCTB
TEJIEKOMMYHHUKAIIMOHHBIX
CHCTEM

ITK-8 Cnoco0Oen k
pa3paboTKe MPOEKTHOM
,Z[OKYMCHTaI_[I/II/I Ha
00BeKT, (cucTeMy) CBs3H,
TEJIEKOMMYHHKAIHOHHYIO
CHCTEMY

[1K-8.1 3naet
Ha3HA4YC€HUE, COCTaB,
KOHCTPYKIHIO, IPUHIIUIT
paboTslI, yciaoBus
TEXHUYECKOM
3KCIUTyaTaluu
POEKTUPYEMBIX U3/IETUN

[1K-8.2 PaGoraer ¢
TEKCTOBBIMHU
penakTopamu,
rpaduIecKuMu
IpOTpaMMaMH,
odopmiiseT
COJIEpXKATEIbHYIO YacTh
npoekTa, GopMupyeT
OOIIYIO MTOSICHUTENIbHYIO
3alHCKy, pa3padaThIBaeT
MPOCKTHYIO
JOKYMEHTAIUIO B
COOTBETCTBHUHU C
TpeOOBaHUSMU
HOPMAaTHUBHO-
TEXHUYECKUX
JIOKYMEHTOB

dopma NIpOMEKYTOUHOM aTTeCTAIlUU 10 AUCHUIIIMHE — 3a4eT
[To nucrumnHe IpeTyCMOTPEH KypcoBasi paboTa.

2. IToka3are/iu, KPpUTEPHH U IIKAJbI OLIEHUBAHUS KOMIIETeH U

2.1 [Tokaszarenem olleHMBaHMSI KOMIIETEHIIMI Ha 3Tane ux (HOpMHpPOBAHMS MPHU U3YUYEHUU
JTUCLUILIMHBI SIBJISIETCS YPOBEHBb UX OCBOCHHSL.

I/IH}JI/IKZITOP OCBOCHUHA

IToka3aTesibL OLIEHUBAHUS

Kpurepnii ouennBanus

KOMIICTCHIIUHA

[1K-4.2 3naer 3Haer TeopeTudeckue | J[eMOHCTpUpYeT  YBEpEHHBIE  3HAaHMS
TEOPETUYECKHE OCHOBBI | OCHOBBI paboThl, | OCHOB  PabOTHI, KOHCTPYKIHIO,
paboThl, KOHCTPYKIIMIO, | KOHCTPYKLHMIO, TapaMeTphbl | MapaMeTpbl KOMIIOHEHTOB U YCTPOWCTB

napameTphbl

KOMIIOHEHTOB U YCTPOWCTB

TCIICKOMMYHUKAIIMOHHBIX CHUCTCM, HC




KOMIIOHCHTOB U
YCTPOMCTB
TEJIEKOMMYHUKALIMOHHBIX
CUCTEM

TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM.

YMmeer omnpenenitb H
U3MEPSATh XapaKTEPUCTUKH U
napaMeTpbl KOMIIOHEHTOB U
YCTPOICTB
TEJIEKOMMYHUKAIIMOHHBIX
CHUCTEM,

Bnaneer HaBbIKAMU
TEXHUYECKON JKCIUTyaTalluu
u o0CITy>)KMBaHUS

KOMIIOHEHTOB M YCTPOMCTB
TEJICKOMMYHHUKAIIMOHHBIX
CUCTEM

HCIIBITBIBACT Sany,Z[HeHI/Iﬁ npu OTBCTC
Ha MOCTAaBJICHHBIC BOIIPOCHI IIPpU 3alIUTEC

7a0opaTOpHBIX  pador, KypCOBOTO
MPOEKTa U Ha SK3aMEeHe.

Ymeer  omnpenensith M U3MEPATH
XapaKTepUCTUKU " napaMeTphl
KOMIIOHEHTOB 51 YCTPOMCTB

TEIEeKOMMYHUKALIMOHHBIX CHCTEM, YMEET
MOSICHATh WX Ha 3a4ere; B OT4YeTax IO
MIPAKTHYECKUM, J1TaOOpaTOpHBIM paboTam

U KypcoBoW  paboTe  MpPUBEICHBI
OCHOBHbIE pacueTHble bopmyIbI
XapaKTEPUCTUK u [1apaMeTpoB
KOMIIOHEHTOB YCTPOMCTB

TEJIEKOMMYHHUKAIIUOHHBIX CHCTEM, IPHU
3TOM B pacueTax OTCYTCTBYIOT OILITHUOKH.
Ha 3ammure kypcoBoii paboTsl U 3ayeTe
HE WCHBITHIBACT 3aTPYAHCHUH TIpU
OTBET€ HA BOIIPOCHI MPEINOJABATENS H
ounera.

Bemomnaser MpaKTUIECKHUe,
nabopaTopHbIe pabOTHl CAaMOCTOSITENHHO,
UCTIOJIB3YSI TEXHHYECKYI0 U Y4eOHYIO
JIOKYMEHTAIIHUIO, JIEMOHCTPHPYET
YBEPEHHBIC HaBBIKH MIPOBEICHUS
U3MEpPEHUN TMapaMeTpoOB KOMIIOHEHTOB

YCTPOMCTB TEJIEKOMM YHUKAIMOHHBIX
CHUCTEM, odopMIIeHHS OTUYETHOU
IIOKYMeHTaLII/II/I

[IK-7.1 3Haer
Ha3Ha4YC€HUE, COCTAaB,
KOHCTPYKIMIO, IPUHLIUIT
paboThl, ycioBus
TEXHUYECKOM
JKCIUTyaTaluu
MIPOEKTUPYEMBIX U3IECIUM

3Haer Ha3HaYeHHE,
COCTaB, KOHCTPYKIIHIO,
OPUHIUIT paboOThl, YCIOBUS
TEXHUYECKOM JKCIUTyaTaluu
MPOEKTUPYEMBIX U3AEITUN

YmMmeer, MIPOU3BOJAUTH
OCHOBHEIC pacyersl,
HanpaBJICHHbIE HAa pPa3BUTHE
CeTed CBSI3M B YacTH
HaIPaBJISIIONINX CUCTEM.
Bnaaeer naBsikamMu
TEXHUYECKOM IKCIUTyaTallu
1 00CITy>)KHBaHUS
KOMIIOHEHTOB U YCTPOMCTB
TEJICKOMMYHUKAIIMOHHBIX
CHCTEM

KypcoBas paboTa pacdera XapakTepUCTHK
U TIapaMeTpoB CTabMIIM3aTopa
HATNPSDKEHUS COJICPIKUT He OoJiee ABYX
OIIHOOK, 1100 BBEIIOJIHEH O€3 OIINOOK.

[1K-7.2 YMmeTh paboTath
C TEKCTOBBIMHU
penaKTopamy,
rpadu4ecKuMu
porpaMMaMH,

3HaeT OCHOBHI paboOTHI ¢
TEKCTOBBIMH  PEJaKTOPAMH,
rpaduuecKuMu
porpamMMamH,

Ymeer oGopMIIATH

KypcoBas pabora odopmieHa B
COOTBETCTBHUU C CYIIECTBYIOIIUMHU
TpeOOBAaHUSAMH, CTPYKTYpa IPOEKTA
JIOTMYHA U COOTBETCTBYET TEXHUYECKOMY
3aJlaHu10, KypcoBas paboTa ohopmiieHa ¢




odopmiiser
COJIepKaTeNbHYIO YacTh
poekTa, GopMUpyeT
OOIIYO MOSICHUTEBHYIO
3allUCKy, pa3pabaThiBacT
MIPOEKTHYIO
JOKYMCHTAIUIO B
COOTBETCTBHUH C
TpeOOBaHUSIMHU

COJIepKaTENbHYIO 4acTh | IPUMEHEHHEM KOMIIBIOTEPHOUN TEXHUKH, C
npoekTa, popMupyeT 001y | UCTIOIB30BAHUEM TEKCTOBBIX U
MOSICHUTENBHYIO 3aIHCKY, rpadu4ecKux peaakTopoB

Bnaneer HaBbikamMu
pa3pabOTKK MPOEKTHOM
JOKYMCHTAIUH B
COOTBETCTBHUH C
TpeOOBaHUAMHU

Ml kaJyia oueHuBaHud.

Kypcosasi padora

5-0a/ibHag mKaJjaa

Kpurtepnu onenku

«OTIIUYHO»

KypcoBasg pabora cnaHa B yCTaHOBJIEHHBIE CPOKH, BBIIIOJIHEHA B
COOTBETCTBUH C 3a/laHMeM, 0()OPMIIEHHE COOTBETCTBYET TPEOOBAHMUSM,
B KypCOBOH paboTe JOMyIIECHBl AMHUYHbIE OIINOKH, CTyJJCHT YBEPEHHO
OPUEHTHUPYETCS B MaTepuaje MPOEKTa, YBEPEHHO U apryMEHTHPOBAHO
KOMMEHTHUPYET NPUHSATHIE PELICHUS] U PACUEThI

«XOPpOIIO»

KypcoBas pabota cnaHa B YCTaHOBIIGHHBIE CPOKH, BBINIOJIHEH B
COOTBETCTBUU C 3aJaHueM, OQopMIeHHE HMEET He3HAuUTeIbHbIe
OTKJIOHEHUSI OT TpeOOBaHMii, B KypcOBOW paboTe AomyiieHo He Ooiee
YeThIpeX OIIMOOK, CTYIEHT IOCTATOYHO YBEPEHHO OPUEHTHPYETCS B
MaTepuaie MpOEKTa, apryMEHTUPOBAHO KOMMEHTHPYET MPHUHSITHIE
pELICHUS] U PacUEThl

«YHOBJICTBOPUTECIBHO>

KypcoBast paboTa caaHa MO3’K€ YCTaHOBJIEHHBIX CPOKOB, JOIYILEHBI
HE3HAYUTCJIIBHBIE OTKJIIOHCEHHUs OT 3aJdaHusd, O(l)OpM.]'IeHI/Ie nMeeT
CYLIECTBEHHbIE OTKJIOHEHHUsSI OT TpeOoBaHUM, B KypcoBoil pabore
JIOIyHIeHo OoJiee MATH OMIMOOK, CTYyAEHT HE YBEPEHHO OPUEHTUPYETCS
B MaTepuaie MpoekTa, ciaabo apryMeHTUPYeT UM KOMMEHTUDPYET
NPUHATHIE PELICHUS U PACYEThI

«HCYOOBJICTBOPUTECIILHO»

KypcoBass pabora BbIIOJHEHAa HE B COOTBETCTBHU C 33JIaHHEM,
oopMIICHE HE COOTBETCTBYET TpeOOBaHUSAM, B KypCOBOW paboTe
JIOTYIIIEHbl MHO’KECTBEHHBIE OIIMOKH, CTYJIEHT HE OpPHUEHTUPYETCS B
Marepuae

3auer

Bunapuas
KaJjia

Kpurepun ouenku

3aureno | CaMOCTOSTENIBHO W TIPABWIJIBHO BBITIONHUI 3allaHMsl, MPEIyCMOTPEHHBIC
NPAaKTUYECKUMHU U J1a0OpaTOpHBIMU paboTamMH. YBEpPEHHO, JIOTUYHO,
MOCIIEZIOBATENbHO M apryMEHTHPOBAHO H3JaraeT CBOE pelIeHHEe |
000CHOBBIBAET MPUMEHSIEMbIE METOJIUKH HU3MEPEHHUS, UCIOb3Yys MOHATHUS,
CCBIIAsICh HA OCHOBHBIC 0a30BbIC CTAHIAPTHI.

He 3aureno HC BBITTIOJTHCHBI I/I3MepCHI/I${ MJIN OHU BBIIIOJIHCHBI HC HpaBI/IJ'H)HO, T. €.
I/I3M€p€HHI)Ie 3HAYCHUA HapaMeTI)OB HC COBIIAArOT C paC‘ICTHI)IMI/I. He
CIICJIaHbI BBIBOJIBI IO TIPOJICIIAHHBIM Pa00TaM U HE JaHO 000CHOBAHHUE
CBOUM peIIIeHI/ISIM nu I/ICHOJIB?;yeMI)IM MCTOAHUKAaM.




3. MeToanuyeckue MaTepHuaJbl, onpeacJasalomue npoueaypbl ONCHUBAHUA MO ITMCHUIIJINHE

3.1. B xome peanu3anuM IHCHUILIMHBI HMCHOJb3YIOTCH clieayomue ¢GopMbl U MeTOAbI
TeKyIIero KOHTPOoJIst

Tema u/uau pasgen DopMbI/METOBI TEKYIIET0
KOHTPOJIsI yCIEBAEMOCTH

[1K-4.2 3naet TeopeTHUeCKHe OCHOBBI pa0OThI, KOHCTPYKIIHIO, TapaMeTPhl KOMIIOHEHTOB U
YCTpOﬁCTB TCJIICKOMMYHUKAIIMOHHBIX CUCTEM

[TomynmpoBOAHUKOBBIE JUOIBI [IpakTuueckoe 3aHsTHE
JlaGopaTopHbie pabOTHI
KypcoBas pabora

bunonspHsie TpaH3UCTOPBI [pakTH4eckoe 3aHsATHE
JlaGopaTopHbie pabOTHI
KypcoBas pabora

MOII tpaH3uCTOpHI IIpakTHueckoe 3aHATHE
JlaboparopHblie pabOTHI
KypcoBas pabora

DOTORNEKTPUUECKUE U U3ITyYaTeNbHbIE TPHOOPEI [pakTHyeckoe 3aHATHE
JlabopaTopabie paboTHI
KypcoBas pabora

[MonynpoBOAHUKOBBIE TPHOOPHI C OTPHIIATETHHBIM COTPOTHBIICHUEM [IpaKTHYECKOE 3aHATHE
JlabGopaTopHBIe pabOTHI
Kypcosas pabora

[1K-8.1 3naer Ha3HA4YEeHHE, COCTAB, KOHCTPYKIIUIO, TPUHITUT PAOOTHI, YCIOBUS TEXHUYCCKON
JKCILTyaTallMi IPOEKTUPYEMBIX U3IETUN

AmnajoroBsie peoOpa3oBareny nH(GpOpMaIuu I[IpakTHuecKoe 3aHATHE
JlaGopaTtopHbie pabOTHI
KypcoBas pabora

[1K-8.2 PaboTaer ¢ TEKCTOBBIMHU pelaKTOpaMH, TpapUUeCKUMHE IIPOrpaMMaMi, 0(opmirser
COZIeprKaTEeIbHYIO YacTh MPOEKTa, (GopMHUpYeT OOIIyIO0 MOSICHUTENbHYIO 3alIMCKY, pa3pabaThiBaeT
MPOEKTHYIO TOKYMEHTAIIUIO B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATHBHO-TEXHUYECKUX
JOKYMEHTOB

[MonynpoBOAHUKOBBIE OB [IpakTryeckoe 3aHsATHE
JlaboparopHble paboTHI
KypcoBas pabora

bunonspHbie TpaH3UCTOPHI [IpakTH4eckoe 3aHsATHE
JlabopaTopabie pabOTHI
KypcoBas pabora

MOII tpan3uCTOpHI [IpakTrueckoe 3aHATHE
JlabGopaTopHbIe pabOTHI
Kypcosas pabora

3.2. TunoBble MATEPHAIBI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yYAIOIIMXCSI
IK-4 Cnioco0eH K YCTPAaHEHHI0 TEXHHYECKUX NMPOOIeM HA CTAHIIMOHHOM 000PY/I0BAHUM CBSI3U
[Tpumep 3aaHus Ha MPAKTUIECKOE 3aHATHE

1. Ilenpb paboTsl
1.1 Pacuet 1 3KCIIEpUMEHTAIBHOE ONPEEIICHUE TApaMETPOB BBINPAMUTENBHOTIO AUOAA.



1.2 3nakomcTtBO ¢ Mozenupyrommm mnaketom Electronics Workbench, o3nakomienue ¢
METOJIUKOU TIPOBEICHUS OCHOBHBIX U3MEPECHUH.

2. [lonroroBka k pabote

Berurcnuth k03QUIMEHT IepeIadr ey 0 HAIpsHKEHUIO pHC. 2.0, €CIIU U0 KPEMHHUCBBIH.

Ku=UyE.
JlaHHbIC 171 IPOBEICHUS pacUETOB MIPHUBEACHBI B Ta0miie 1.
Tao0mnuma 1.
e 1 2 3 4 5 6 7 8 9 10 11 12
Bapunanrta
R Om 50 | 40 | 30 | 30 | 26 | 22 | 20 25 32 28 40 36
EB 20/40 |50 |40 |50 |50 |30 |20 4.0 3.0 (40 2.0
Tun
moma |8 |J | (1S 18|18 |3 |8 S |1 |2 |3
(@)] (o)) (o)} (@)} <t (@2} < e 0] < <t < o™
<t o <t (2] L0 (s2] Ln o™ L0 o™ L0 L0
=z Z zZ zZ zZ zZ zZ zZ Z Z =z zZ
— — — — — — — — — — — —
(@) (@) (@) (@] O O O (@) (@) (@) (@) O

3.Co3nanue cxembl
3.1. UnTepdeiic co3nanus cXeMbl
Be3BaTh naket aHaimza 3ekTpoHHbIX cxeM Electronics Workbench (EWB) nBoiinbiM 1menukom

LA
110 APJIBIKY m .

OtkpriBaeTcss okHo EWB, conepikaniee psij KHOTIOK Jj1sl BBIOOpa KOMIIOHEHT CXeM M HabOpHOE ToJIe,
B KOTOPOM pa3MeliacTcs cxema.
Jis co3manusl CXeMbl HY)KHO TIOCJIEIOBATEIIbHO BBIOMPATH €€ 3JIEMEHTHI U pa3MeliaTh MX Ha

41
HabopHoM mone. [laccuBHBIE KOMIIOHEHTHI BhiAestOTCs menukomM JIKM mo kHomke '+ ,
OTKPBIBAIOIIEH OKHO TITACCHBHBIX KOMIIOHEHT. KOMIIOHEHT BBIOMpaeTCs KypCcOpOM MBIIMIA H
MepeMeniaeTcs Ha TIoJie 4YepTeka MNpU HakaToW JieBOM KiaBuine Mbimd. [Ipu HeobxogummocTh

<=1
£
BpaIllEHUE U OTPAKEHUE IJIEMEHTOB CXEMBI BBIITOJIHACTCS KHOIIKAaMU *""E‘| A | ™ [IpH YCIOBHH, YTO
JNIEMEHT aKTHBH3MpOBaH (OKpalleH B KpacHbIi 1BeT). s akTUBU3alMU dJIEMEHTa J0CTATOYHO
BBIITOJIHUTB 110 HeMY 1en4ok JIKM.

y qi
OOs13aTeNIeH KOMIIOHEHT «001asi IIMHA» —— , KOTOPbI BEIOMpAETCs M3 rPpyIIbl SOUrces (KHomKa il)

W3meputenbHbie TPpUOOPHI (aMIiepMeTp U BOJIBTMETP) BbIOMpatoT u3 rpymisl Indicators = .

[Tocie paccTaHOBKHM 3JIEMEHTOB Ha IOJIE YePTeKa BHIMOJHAETCS MX COSTMHEHUE B COOTBETCTBHU
co cxemoil. JIms 3TOro Kypcop MbIIIM IOJBOJAMTCS K BBIBOJAY O3JIEMEHTA M, MOCIE TOSBICHHS
MHJIMKATOpa 3axBaTa (YEpHBIH KPYXKOK y BbIBoAa), Haxkumaercs JIKM m kypcop mepememniaercsi Ko
BTOPOMY W3 COEIMHIEMBIX BBIBOJOB WMJIHM ()pParMEHTy paHee NMpoBeAeHHOH nenu. [locne mosBieHus
YEepPHOTO KPY’KKa OTBETA OTIYCKAETCSI KJIABHIIIA MBIIIIH.

Jlns ynaneHus menu ciexyeT BCTaTh KypCOpOM Ha Iiemb, LIEIKHYTh JICBOW KJIAaBUINEH, LEMb
axruBusmupyercs. Haxatp kiaBumy «Delete», 3atem — «Enter».

JInst 3amaHusl TapaMeTpoOB KOMIIOHEHT CXeMBI (PEe3UCTOp, MCTOYHMK U Jp.) HY)KHO BBIIOJIHUTH
nBoitHoM menuok JIKM mo u300pakeHHI0O KOMITOHEHTa W B OTKPBIBIIEMCS OKHe Ha Bkiaamke Value
(3Ha4YeHue) yCTaHOBHUTh HeoOXxomumoe 3HaueHue (HomuHau). J[iast 0TOOpakeHUsT Ha cXeMe HOMHHaja
3NIEMEHTa U ero HoMmepa Haxath kiaBumy Display. Ha mosBuBiieiics BKIaKe OTKITIOYUTE <TajJlOuKy»
Use Schematic, ormeruts «ramoukoit» Show values, ocranbHbie METKM MOXHO yOpaTh W HaKaTh
kHoTKy «OK». [Tpu BBOIe IPOOHOTO 3HAUEHUS] HEOOXOAUMO HCIIOIB30BaTh TOUKY (HE 3aIATYIO).
[TapameTpsl TPOOPOB TaKKE YCTAHABIMBAIOTCS B COOTBETCTBYIOLIMX OKHAX, OTKPHIBAIOLIUXCS MOCTE
JIBOMTHOTO IIETYKa M0 U300paKeHHI0 mprudopa.

Hymepanuio komnoneHT u npudopos EWB BrinonHseT o Mepe BbIBOJIa MX Ha HaOOpHOE ToJIe.



I[JIH BBITIOJIHCHUA MOACIUPOBAHUA CXCMbI BKIIFOYHUTH HICTIYKOM MBIIIHA KHOIIKY IMATAHUSA CXCMBbI,

HAXOJSIIYIOCS B IPAaBOM BEPXHEM YIITy IKpaHa Iﬁ—'lil (O-BbIKITIOUEHO, 1-BKITHOUEHO).

JInist yCTaHOBKHM HY)KHOM TeMIIepaTyphbl ClieyeT BOWTH B OCHOBHOe MeHIo Analysis, BhIOpaTh OMIIHIO
Analysis options. B oTkpsiBiieMcsi OkHe BbAenuTh BkIaaky Global u ycranoBuTh 3HaueHHe
nepemennoit Simulation temperature (TEMP) pasHoe 3amanHo# Temmeparype, Hanmpumep 60 degrees
C. 3naueHue TemmepaTypbl BHICBEUMBAETCS B OKHE HIKHEW CTPOKHU 3KpaHa. BBIMONIHUB M3MepeHHs
YCTaHOBHTD IpEKHee 3HaueHue Temmeparypsl 27 degrees C.

JBax el menkayth JIKM mo m3obpaxkeHuto ammepmerpa. B OoTKphIBIIEeMCs] OKHE YCTaHOBHTH
BHyTpeHHee comnpotuBieHne 1 Om u xapakrep usmepsiemoro toka (AC mimu DC). Haxats kinaBuiry
«OK».

AHaJOTMYHYI0 HaCTPOUKY BBIIOJIHUTH JJISI BOJBTMETPA, €T0 BHYTPEHHEE COMPOTHUBIIEHUE YCTAHOBUTH
paBHbIM 1 MOwm.

3.2 [IpoBeneHne U3MepeHni

Cobpath cxemy cornacHo puc.l. Tum quoaa BeIOpatTh U3 TaOIUIEI 1.

Jliig BbIOOpA 1M0J1a IEJIKHYTH 110 €10 M300paKEHUI0
— | JIKM, B BbIMaBiieM MeHIO TabIuUIa clieBa BEIOPAThH
D M1 ¢upmy uzrorosurens Motorol 1, u3 Tabnuip! cripaBa
| BBIOpATh IUO/I.
XZ Haxats xiaBunny Display. Ha nosiBuBIieiics BKiaake
OTKJIIOUUTH «TaIOUKY»
Use Schematic. BeiiiTu u3 0a3bl JUOJ0B.
_T_ Y CTaHOBUTH KypCOp Ha N300paKEHUHM UCTOUYHUKA
Puc.1. TOKa, meakuyTh JIKM, B BbinaBiieM MeHI0
akTUBU3UpOBaTh Value, yCTaHOBUTH KypcOp B OKHO
3HAYEHUH M C TIOMOIIIbIO MPABOM KJIaBUATYphl YCTaHOBUTH 1 MA. Pa3psia nepexitouaeTcsi ¢ IOMOIIbIO
YEepHBIX TPEYroJbHUKOB B OKHE 3HaueHu. [lanee «Ok».
J171s1 BBIMOTHEHU S MOACIIMPOBAHUS CXEMbI BKIFOUUTH MIEITYKOM MBIIIH KHOTIKY MUTAHUS CXEMBI,

+1

HaxOJAIIYIOCS B IPAaBOM BEPXHEM YIJIy SKpaHa [o[L]] .

3.2 [IpoBeneHue u3MepeHui
3anucarpb nokasaHue BoipTMeTpa M1.
3anaBasi ¢ HOMOIIBIO UICTOYHUKA TOKa | MpsIMOI TOK 1Mo, U3MEPATH NPSAMOE HAPsHKEHUE Ha TUOE C

nomo1ikto BosbTMeTpa M1. [TomydyeHHble pe3ynbTaThl U3MEPEHH CBECTH B TaOIHILy 2.
Tabm. 2.

Imp MA 1 2 5 10 20 40 60
t=27°C Upp MB
t=57°C Upp MB

0
[ToBeicUTH TeMTIEpaTypy Auoa A0 57 C, IOBTOPUTH OTIBIT.

Al
M At =57C o .
20 N\ | t=27"C E R 1
0] I
: I : E \ Un=Uspix
{1/
AN !

0 1 2 UpB
a) 6)

Puc. 2. TlocTpoenue Harpy304HOM MpsIMOi, MOJIEIUPYIOIIAs cCXeMa




ITociie IPOBEICHNAS H3MEPEHNH YCTaHOBHUTH Temiepatypy 27°C.
BhIKITIOYUTH MOIETMPOBAHUE.

3.3 Ob6paboTKa pe3ynbTaTOB U3MEPEHHI

B xoopaunatax Ipp = f(Unp) mocTpouTs ABE BOJIBT-aMIICPHBIC XapaKTEPUCTUKHU THO/IA KaK
MOKa3aHo Ha puc. 2.a (BapuanT 1).
[Tpu nocTpoeHuu macitab oc HaNPsHKEHUS BBIOpATh Tak, 4TOOBI 1 BOJIBT 3aHUMAIT
5 CaHTHMETPOB, a 0Ch TOKa 3aHuMaja 10 caHTUMETPOB.
Ha tom e rpaduke mocTporM Harpy304HyrO MPSMYIO, HCIIOJIb3Ys YpaBHEHUE

E=U bt + |1'[p'R.

[Toctpoenue nmpousBoauTcs Mo AByM todkam. [Ipuaumaem | = 0, mpu atom U, = E. Ha ocu Uypp
O0TMEYaeM TOUKY, cooTBeTcTBYromyto 2 B. [Ipuanmaem U, = 0.
[Tpu atom | = E/R. Ha ocu Toka otmMedaem To4ky co 3Hadenuem | = 2B/1000m = 20 MA. Ilony4deHHbIe
TOYKH COCAUHSIEM MPSIMOU JIMHUEH, KOTOPAsI U ABJISIETCS HAZPY30YHOU RPAMOIL 0113 Ouoda. Touka
nepeceueHus Harpy3o4Hoi npsimoii ¢ BAX nnoia Ha3wiBaeTcs padoueii mouxou (PT).

CnpoenupoBats PT Ha ocu Toka u HanpsbkeHus. M3 mocTpoeHus moiayvaercst, 4To TOK AU0/1a
paBeH 14 MA, a Hanpspkenue Ha uoje coctapiser 0.65 B. D1o uckomble BennuuHbl. OHU
OTIPE/IENISIIOT UCKOMBIHM pabouuii pexuM 1uoja.
AHaNOTUYHbIE pacyeThl IPOBECTH I «KTOPSUYETO» TUOJIA.

3.4 MoaenupoBaHUE CXEMBbI

J171st IpOBEpKH PacyeTOB CMOJICIIUPYET PACUCTHYIO CXEMY PUCYHOK 2.0.
Bxitounte MosienupoBanue. 3amucaTb B IPOTOKOJI TIOKAa3aHUs aMIiepMeTpa 1 BoJbTMeTpa. CpaBHHTH €
pacyeTHBIMH 3HAYCHUSIMHU.
Harpetps auoa 1 BHOBB 3amucath OKa3aHusi IpuOOpoB. CpaBHUTH C PaCYETHBIMU 3HAUYCHHSIMH.
BBIKITIOUMTE MOJICTTUPOBAHNE.

3.5 OnpenenuTh mapaMeTp U0

BBIYHCITUTE COMTPOTUBIICHHE 01 TIOCTOSTHHOMY TOKY B pab04ei TOUKE JIISl «XOJIOTHOTO» H
«TOPSYETO» U0 1A

R = Unp/ Iz

ConpoTHUBIICHHE OTPEACTUTH TI0 JAHHBIM TIOCTPOSHHUS | 110 TaHHBIM U3MEPEHUH.

3.6 Onpenenuth KOAPGUITUEHT Mepeiadr HeTUHEHHOHN TeTH

Ku = Uy/E.

[Tpumep 3aganus Ha 1ab0OpaTOpHYIO padboOTy

1. llens paboThI

1.1 W 3yuyeHue METOJOB OKCIEPUMEHTAJILHOTO OMNpPEACIECHUs TapaMeTpOB HCTOYHHKA
HAITps>KCHUA.

1.2 VzyueHne METOI0B OIIpE/ICIICHHS TAPaMETPOB HCTOYHUKA IMIOCTOSTHHOTO TOKA.

2 PacueTHas 4acThb

[To manHBIM cBoero BapuaHTa Tabmuma 1

— BBIYHMCIIUTH TOK KOPOTKOTO 3aMbikaHus |K3 1ist uctounnka HanpsiHKeHUs,

— BBIYHUCIIUTH TOK KOPOTKOTO 3aMbikaHus |K3 mist uctounrka Toka,

— BbrunciuTh ToK |H u nanpsbkenne UH nist pesxrMa MCTOYHMKA HAIIPSKEHUS
RH = RU,;



— BeIYMCIUTh MOIHOCTE PUCT, KOTOpYIO BBIAAET MUCTOUHUK HAIPSDKEHHS B PeXUME padOThI
RH = RU.

3. BeimonHeHue paboThl
3.1 Iopsiiok BBITTOJTHEHUS PaOOTHI
3.1.1 TloxroroBka kK paboTe

Tabmuma 1. Micxonabie naHHbIE 171 BAPUAHTOB

BapuanTsl 1 2 3 4 5 6 7 8 9 10 11
ViV 5 8 12 |16 |20 |26 |30 |32 (38 |40 44
Ru Om 10 |12 |16 |18 |24 |26 |32 |36 |42 |45 44
Ryr kOM 05|06 108109 (12 (13|16 |18 |21 225 |22

Be3Barh makeT aHanu3a anekTponHsix cxem Electronics Workbench (EWB)
Cobepure cxemy U3MEPEHUS B COOTBETCTBHUH C PHUCYHKOM 2. DIIEMEHTHI CXEMbI H BAPHAHTHI

paboTeI IpUBEACHHI B Ta0HIe 1.
YcraHoBuTe HampsokeHHE HWCTOYHWKA V1 M SKBHBAJICHT €ro BHYTPEHHETO CONPOTHUBIICHUS B

COOTBCTCTBUU C 3aITaHHBIM BApHUAHTOM. Bxmrounts MOJCIUPOBAHUC.

+<> Ul M1 Mo Ru M3
| v | v Un

Puc. 2. Cxema H3MePEHHA MapaMeTpOoB IICTOTHIIKA

3.1.2 VcToYHMK HaNpsDKEHUS IO/ HArpy3KOH PUCYHOK 2.

Ycranouts conporuienne RH = 100-RU. 3anmcaTts mokazanus npubopoB B Tadbmuiy 2. [Ipu
TaKOW Harpys3ke MCTOYHHK MPAKTHUYECKH paboraeT B pekuMe xojoctoro xoxa (xx) (IH — 0),
MOATOMY IIpUMeEM, 4To B 3ToM pexkume UH = UHxx.

Ycranosuts conporusieane RH = 10-RU. 3anucars mokazanust mpuobopoB B Tadmuiy 2. Jlanee
compotuBienne RH ymensmaiite cormacHo Tabnuie 2, 3anmichBasi IOKa3aHUs IPUOOPOB B TAOIHILY.

Tabnuua. 2. Pe3ynbTaThl H3MEpEeHUi
RHOmM | 100-R | 10-RM |5RM | 1-RM |0.5RU |0.25R | 0.1-RAN | 0.05-R | RH=0

" " "
UHV | UHxx 0
IH mA
PH Br
PUCT

3.1.3 Hcrouynuk Toka
Bwmecto conmporuBnernst RU B cxeme pucyHoOk 2 ycTaHOBHUTH conpotuBieHre RUT Tabnuma 1.

Comnporusnenne RUT Monenupyer BHyTpeHHEE CONMPOTHBICHHE UCTOYHUKA TOKA.
3aroToBUTH TAOHILY 3.
BBIYHCITUTE BEJIMYMHY COTPOTHUBIICHHS HArpy3kd CTpoka 1 W 3amloiHUTh BTOPYIO CTPOKY

TAOJIULIBI.

Tabnuma. 3. Pe3ynpraTsl H3MepeHui

RH Om RUT/45 | RUT/40 | RUT/35 | RUT/30 | RUT/25 | RUT/20 | RUT/15
RH Om
UH V
IH mA




VYcranaBnuBas BbIUMCIEHHBbIE —comnpoTuBieHus RH, 3amuceiBath mokasaHust mpuOOpoB B
Tabmuiy 3.

4. OnpenencHue mapaMeTpOB UCTOUYHUKOB

4.1 cTOYHUK HANPSHKEHUS

4.1.1 PacueTr MOIIHOCTH

Jns  kaxmoro 3HadyeHWss Toka Harpy3ku |H  Tabmmma 2 BBIUMCIOMTE  MOITHOCTH
PH = UH'IH u notpebnsemyto ot uctounnka momuocts PUCT = V1-1H.

CpaBHHTH C pacyeTOM MOITHOCTH MyHKTa 4.5.2.

4.1.2 TlocTpoeHne XapaKTEPUCTHK HCTOYHUKA HATIPSKCHHS

[TocTpoiite rpaduk 3aBUCUMOCTH  MOIIHOCTH B Harpy3ke OT TOKa Harpy3Ku
PH = f(IH).

— Onpenenure 3HaYeHNE TOKA HArpy3KH, IPU KOTOPOM MOIIHOCTH B HAarpy3Ke MakCUMaJbHa.

— CpaBHUTH C pacyeTOM CONPOTUBJICHUH MyHKTa 4.5.2.

4.1.3 B Tex xe koopauHarax nocrpoiire rpaduk 3apucumoctu UH = f(1H), BBens
JIOTIOJTHUTEIBHYIO OCh /1715 HanpskeHus UH.

Macmirab TOMOJIHUTENEHON OCH OTJIMYAETCS OT MACIITaba OCH MO MOIITHOCTH.

OK0JI0 TOUKH Ha XapaKTEPUCTHUKE, COOTBETCTBYIOLIEH MaKCUMalbHOW MOIIHOCTH, IIOCTPOWTE
XapaKTEePUCTUUYECKUHN TMPSAMOYTOJIBHBIN TPEYTOJIbHUK.

— Onpenenure n3menenus Toka DIH u nanpsokenuss DUH - pucynok 3.

Omnpenenute BeIxoaHOE conpoTuBicHue ucrounnka R = DUH/DIH pucynox 3.

CpaBHHTE C BETUYMHON CONMPOTUBJICHUS HArpPy3KH, Mpy KOTOpoi MoutHocTh PH

MaKCHUMaJbHasl.

4.1.4 B tex xe koopauHarax noctpoiire rpaduk Pycr = f(ly) (Ha pucynke 3 He mokaszaH).

MBT Pu B Uy
TR

Prc. 3. IIpHMepHBII BHI XapaKTepICTHK

4.1.5 XapakTepuCTHKa HCTOYHHKA TOKa
ITo marubIM Tabmubl 3 mocTpoiite rpaduk 3aBucumoctd |H = f(UH)

Ha Harpy304HO# XapakTepUCTHKE MOCTPOUTH TPEYrOJIbHUK U ONPEIEIUTh IPUPAILEHUS TOKA
DIH u nanpspkenust DUH.

— BbluncanTh BHYTPEHHIOI IPOBOJIMMOCTh HCTOUYHHMKA TOKA.

— BbIuncauth, BO CKOJIBKO pa3 U3MEHWIIOCh HampsbkeHne UH 1 Bo CKOJIbKO pa3 mpu 3TOM
M3MEHMJICS TOK Harpy3ku IH.

5. KoHTponbHbIE BOTIPOCHI

5.1 Yro oTpakaeT Harpy304yHasi XapakTepUCTHKA,

5.2 Yro xapakTepu3yeT BHyTpEHHEE CONPOTHUBIICHUE UCTOUYHUKA,

5.3 Kaknmu napameTpamu XapaKTepH3yeTcsl HICTOUYHUK HAIPSKEHUS,
5.4 YUem oTiMuaeTcs peabHbII HCTOYHUK HAIIPSHKEHUS OT MJI€AJIBHOTO.



K-8 Cnocoben k pa3padoTKe NPOEKTHOH JOKYMEHTAIMHM Ha O00beKT, (cHcTeMy) CBS3H,
TeJICKOMMYHHKAIMOHHYIO CHCTEMY

3agaHue Ha KypcoBYI0 padoTy

B kypcoBoii paboTe HEOOXOIUMO pa3padoOTaTh JIIEKTPUUYECCKYIO NPUHIMIHAIBHYIO CXEMY
CTa0MIIN3aTOpa HANIPSHKEHHUS, JIJISI TOTO:

BbIOpath 1 paccuuTath mapamMeTpsl TPAaH3UCTOPA B KAYECTBE YCHIMTEIHHOTO 3JIEMEHTA CXEMBI

Br16path u paccuuTaTh mapamMeTphl CTAOMINTPOHA

PaccunTars mapameTpsl CTaOMIN3AIIUH TOKA CTAOMIATPOHA

Paccuurtates k03¢ dunueHT crabminzanuu ctabuinzaropa

PaccunTarh BBIXOTHOE CONIPOTHBIIEHHE CTAOMIM3aTOpa

Paccuutars TemneparypHbiii K03(GQUIIMEHT HAPSHKEHUS CTa0HIU3aTopa

PaccunTars mapameTpsl 3alUTHI CTAOMIIN3ATOPA 110 TOKY

PaccunraTte mapameTpsl Harpy3Kku OT IEPEHAPSKEHUA

BBIGpaTB KOMITOHCHTHI JJIsI MHAUKAIINU COCTOSIHUA CTa6I/IJ'II/ISaTOpa

CocTaBUTh NPUHLUITHATBHYIO CXEMY U IT€PEUCHb 3JIEMEHTOB cTabuim3aropa

3.3. TunoBble MaTepHaJIbl ISl IPOBeeHUs] POMEKYTOYHOM aTTecTAlUHN 00yYaroIMXCs
Tunoble TeMbI KypcOBOW pabOTHI
CraOunu3atop HanpsHKEHUs
Tunossle BONIPOCHI K 3a4ETY:

1) OO0miue cBeAeHNs O TPOBOIUMOCTH MOJTYITPOBOIHUKOB.

2) CobcTBeHHas 3JIEKTPOIPOBOJIHOCTD MOIYIIPOBOTHHKOB.

3) IlpumecHast 3JIEKTPOTIPOBOJHOCTD TTOTYITPOBOTHHKOB.

4) Krnaccudukanus u oopazoBaHme EKTPOHHO-IBIPOYHOTO (P-N) mepexoa.

5) P-n-nepexoj 6€3 BHEIIHETO HAMIPSDKCHHUS.

6) P-n-mepexon nmpu mpsMoM BKJIFOUCHHUH.

7) P-n-nepexon npu 0OpaTHOM BKIIFOYCHHH.

8) HecummeTpudHBIN P-N-TIIEPEXOI.

9) IlpoOoii p-n-mepexona.

10) YcTpoiicTBO, XapaKTEpPUCTHUKH, IMapaMeTpbl M 00JacTh MPUMEHEHUS BBIIPSIMUTEIbHBIX
JTNOJIOB.

11) YcTpoiicTBO, XapaKTepUCTHKH, MapaMeTpbl W 00JAcTh MPUMEHEHHUS BBICOKOYACTOTHBIX
JTNOJIOB.

12) YcTpoiicTBO, XapaKTEpUCTHKH, TTAPaMETPhl U 00J1aCTh TPUMEHEHHS UMITYJIbCHBIX JHOI0B.

13) YcrpoiicTso, XapaKTePUCTUKH, napameTpbl " obacThb MIPUMEHCHHUS
CBEPXBBICOKOYACTOTHBIX JIUO/IOB.

14) YcTpoiicTBO, XapaKTEpPUCTHKH, TTApaMETPhI H 00JIaCTh TPUMEHEHHS CTA0MIUTPOHOB.

15) OcobennocTH yCTpoiicTBa U paboThI P-i-N-aroa.

16) OcobeHHOCTH YCTpO#CTBa U pabOTHI IJABHHHO-ITPOJIETHOTO AHO/A.

17) YcTpoiicTBO, XapaKTEpUCTHKH, TTAPAMETPhI  00JIaCTh IPUMEHEHHS TYHHEIIbHBIX JIUOJIOB.

18) YcrpoiicTBO 1 mpUHIMI JeiicTBusI OunosisipHoro Tpansuctopa (BT).

19) INporiecchl, MPOTEKAOIIXE B OUITOIIPHOM TpaH3UCTOpEe. TOKH TPaH3HCTOpA.

20) Cxemsl Bxirouenust BT. Cxema ¢ o0mieit 0a301.

21) Cxems! BriroueHust BT. Cxema ¢ 00IIMM SMHTTEPOM.

22) Cxemnbl BkiItoueHust BT. Cxema ¢ 00IIUM KOJIEKTOPOM.

23) bunonspHsIii TpaH3UCTOP KaK aKTHBHBIN YeThIpeXNoaocHuK, h-napamerpst BT.



24) YerpoiicTBO W mpHHIMN AedcTBus noseBoro Tpansuctopa (IIT) ¢ ynpammstomumm p-n
epexoi0M.

25) BeixomHbie  (CTOKOBBIE) W TepelaTouHbie  (CTOKO-3aTBOPHBIC) XapPaKTCPUCTUKU U
napametpsl [1T ¢ ynpaBustonmm p-N-nepexoaom.

26) IMapameTpsi 1T ¢ H301MPOBAHHBIM 3aTBOPOM.

27) YcrpoiicTBo, mpuHIuI AeiicTBus 1 BAX Tupucropa.

28) Kitaccudukarus 1 TEXHOJIOT s U3TOTOBICHUS HHTErpaibHbIX cxeM (HC).

29) [Mpuniiun padboThl GOTONMPHEMHBIX IPHOOPOB.

30) CtpykTypa, NpUHIHMIT pabOThI U MPUMEHEHHE (HOTOTUOI0B HAa OCHOBE P-N-Tiepexo/ia.

31) CtpykTypa, IpUHIHMI paObOThI U MPUMEHEHUE (HOTOTUOIOB C P-I-N-CTPYK- TYPOI.

32) CtpykTypa, IPUHIKIT PaOOTHI ¥ MPUMEHEHHE JTABUHHBIX (DOTOIMO/IOB.

33) CtpykTypa, MIPUHIKI pabOTHI ¥ MPUMEHEHHE (POTOTPAH3UCTOPOB.

34) CtpykTypa, NIPUHIIKAI PabOTHI U TPUMEHEHHE (POTOPE3UCTOPOB.

35) OcHOBHBIC CBEIICHHSI O CBETOAMOJAX: OIpelesieHne, Kiaccuukaius, TpeOOBaHUS K
UCTOYHHKAM CBETa.

36) KoHCTpyKIIMK ¥ IPUHIIUI ICHCTBYSI CBETOIUOIOB.

37) YeTpoiicTBO M MPUHIMIT ICHCTBUS JIa3EPHBIX TUOJIOB.

38) Pexxum paboThl YCHITUTENBHBIX JJIEMEHTOB

39) Bei6op pekrma paboThl TPaH3UCTOpA IO OCTOSTHHOMY TOKY.

40) Crabunusarms pexuma pabotsr BT.

Bbaunk KOHTPOJIbHBIX BOIIPOCOB, SaI[aHI/Iﬁ W HUHBIX MAaTCpUAJIOB, HCIIOJIB3YCMLIX B IIPOLIECCC
npouecayp TEKymero KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCTalluM HaXOJUTCS B y‘Ie6H0-MeTO,Z[I/ILIeCKOM
KOMIUICKCE JUCUUIUIMHBI W/WIA TIPEACTABICH B AJIEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIbHON
cpeae mo URI: http://www.aup.uisi.ru.

3.4. MeToau4yecKkne MaTepHajbl NPOBeIeHUS TEKYIIEro KOHTPOJS W TPOMEKYTOYHOM
arrecTanyy o0y4aromuxcs
[lepeueHb METOOMYECKUX MATEPHAIOB JUIS IOJTOTOBKM K TEKYIIEMY KOHTPOJIIO U
MMPOMEXKYTOUYHOM aTTECTALNH:
1. Metoanueckie yKa3aHHs MO BBIMOJHECHUIO MPAKTHYCCKUX 3aHATHN IO JUCIMILIMHE
«dnemeHTHast 6a3a TeJICKOMMYHUKAIMOHHBIX cuctem». —URL: http://aup.uisi.ru/
2. Meroauueckue yka3aHHs IO BBIIOJHEHUIO J1a00pAaTOPHBIX pabOT MO JUCLUILTAHE
«nemenTHas 60a3a TeJICKOMMYHUKAIMOHHBIX cuctem». —URL: http://aup.uisi.ru/
3. Mertoauueckie yKa3aHUS TI0 BBINIOJHEHUIO KypCOBOM pPa0OThI MO JUCIMILIMHE
«nemeHTHas 60a3a TeJIeKOMMYHUKaMOHHBIX cuctem». —URL: http://aup.uisi.ru/
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