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1. IlepevyeHb KOMNETEHIUI U HMHAUKATOPOB X JOCTUKEHHUS

HpOLICCC N3YYCHHUA NUCHUIUINHBI HAITPABJICH Ha (I)OpMHpOBaHI/Ie CJICAYHOIINX KOMIIETEHITU

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Hpe,[[H_ICCTBYIOH_[I/IC OTaIlbl

UHMKATOpa JOCTHKCHUS Oran (c ykazanuem
KOMITETCHIIHH .
KOMITETEHITHH JUCIUTUTHH/TIPAKTHK)
I1K-4 Crniocoben k | [IK-4.2  3naer  TeopeTHYECKHE
CTpPaHEHUIO OCHOBBI pabOTHI KO}II)CT 1103120 Jran 1- b1.B.06
yerp P ' PYK ’ 2 | DnemeHTHas 0a3za
TEXHHYECKUX MPOOJIeM Ha | mapaMeTpbl KOMITOHEHTOB u
. TEJICKOMMYHUKAITMOHHBIX
CTaHIHOHHOM YCTPOMCTB cHCTeM
000pYyIOBAaHUH CBSI3U TEJICKOMMYHHUKAITUOHHBIX CHCTEM, '
TIK-8.1 3Haer Ha3HAauyeHHE, COCTAB,
KOHCTPYKIUIO, TIPHHIMI PaOOTHI,
YCIIOBUSA TEXHUYECKOU
IKCIUTyaTallH MIPOCKTHUPYEMBIX
U3ICINN,
I1K-8 Criocob6eH K
. | [IK-8.2 PaGotaer ¢ TEKCTOBBIMH
pa3pabOTKe  IPOCKTHOM Ortan 1- b1.B.06
penakTopamu, rpaduyecKuMu
JTOKYMEHTAaIuu Ha DJIleMeHTHast Oa3za
IPOrpaMMaMH, opopmisier | 2
00BeKT, (cucTemMy) CBSI3H, TEJIEeKOMMYHHUKAITMOHHBIX
COJICpKATEIbHYI0 4YacTh IIPOCKTA,
TEJICKOMMYHUKAI[HOHHYIO (bopMupyeT ob1I CHCTEM.
CUCTEMY pMUPY Yo
MOSICHUTEIbHYIO 3aITHCKY,
pa3pabaTbiBacT MPOEKTHYIO
JOKYMEHTAIIUI0 B COOTBETCTBHH C
TpeOOBaHUAMU HOPMATHUBHO-

TCXHUYCCKUX NJOKYMCHTOB

dopma NpoMEKXYTOUHON aTTeCTallMy MO JUCHMILIMHE — 9K3aMEH, KypcoBasi paboTta

2. Hoxa3aTe.Jm, KPUTEPUHU X HIKAJBI ONCHUBAHUSA KOMIIeTeHIIUii

2.1. [lokazaTeneM OLEHUBAaHMUA KOMIETCHIMH Ha »3Tane uX (OpMHUpPOBaHUS TpPU HU3YYCHUU
JCLUIIINHEI SIBJISIETCA YPOBEHb UX OCBOCHHUSL.

HNupnkarop ocBoeHust

TToxa3zaTean oeHUBAHUSA

Kpurepnii onennBanus

KOMIIETEHIITMH

I1K-4.2 3Haet | 3Haer: 1. BeimonHeHbl Bce MpaKTHYECKHE U

TEOPETUYECKHE  OCHOBBI | - METO/IbI aHAJIM3a MPOCTHIX | JJabopaTopHble pabOThl MO AUCLUILIMHE B

paboThl, KOHCTPYKLHUIO, | U CIOXHBIX SJICKTPUUYECKUX | COOTBETCTBUU C rPa(PUKOM.

rapaMeTpbsl KOMIIOHEHTOB | II€NEeH IPH HOCTOSHHOM, 2. OcdopmiieHbI OTYETHI 110 TPAKTUYECKUM

u YCTPOMCTB | TAPMOHUYECKOM U HE " 1a00paTOPHBIM pabotam B

TEIEKOMMYHHUKAIIMOHHBIX | TAPMOHUYECKOM COOTBETCTBUU C TPEOOBAHUSIMH.

CHCTEM, BO3JICHCTBUH, 3. Bomosmena u  odopmiieHa, B
- METOJbI pacyeTa Lemnei ¢ COOTBETCTBUU C KyPCOBOM pabOTOM
pacrpeneneHHbIMU 4. Tlpu 3amure  7a00PATOPHBIX,
napaMeTpamH. NpakTU4YeCKuXx  pabor  dopmynupyer
YmMmeer: BBIBO/IBI 110 TIOJTYYE€HHBIM PE3YJIbTATaM.

-pPaCCUUTHIBATD IMPOCTHIC U
CJIOJKHBIC SJICKTPUYCCKUC
LCIH ITPHU MMOCTOAHHOM,




TapMOHUYECKOM U HE
rapMOHHUYECKOM BO3J€CH-
CTBUU,

- BBIOMpaTh HanboJee
yIOOHBIN METOJI aHAJIN3A U
CHHTE32 DJIICKTPUICCKUX
Lene.

Bnaneer:

- HaBBIKAMH aHalW3a |

CHUHTE3a AIIEKTPUIECKUX

Herned ¢ MCHOJIb30BAHUEM

CPEACTB  BBIYUCIUTEIHHOU

TEXHUKH.
I1K-8.1 3nHaet | 3Haer: 1. BrolmonHeHsl BcE MPaKTUYECKUE U
Ha3Ha4YCHHE, COCTaB, | - OCHOBHbBIE METO/IbI nabopaTopHble pabOThl MO AUCLUILIMHE B
KOHCTPYKLIMIO, TPHHILHUII | IPOCKTHPOBAHUS JIeTaleH, COOTBETCTBUU C I'PAUKOM.
paboTsI, YCJIOBUS | y3JI0B M YCTPOMCTB 2. OdopmileHBI OTYETHI 110 MPAKTHUECKUM
TEXHUYECKOM palMOTEXHUYECKUX CUCTEM. | U 1a00paTOPHBIM pabotam B
HKCIUTyaTaIlH VYmeer: COOTBETCTBUU C TPEOOBAHUSAMH.
IIPOEKTUPYEMBIX - HCTOJIb30BaTh HAYYHO- 3. Bemonnena u odopmieHa, B
u3Jenui; TEXHUYECKYI0O MH(QOpMAIMIO | COOTBETCTBUM €  TpeOOBaHMAMH, K

IpU IPOEKTUPOBAHUU KypCcOBO# paboTe .

JETaJICH, Y3710B U YCTPOUCTB | 4. [Ipu  3ammre  1abOPATOPHBIX,

paZiMOTEXHUYECKUX CUCTEM. | IPAKTMYECKUX  paboT  dopmynupyer

Brnaneer: BBIBO/IBI 110 TTOJTy4E€HHBIM Pe3yJbTaTaM.

- HaBBIKAMH TPUMEHEHUS

CPEICTB aBTOMaTH3aIHN

MIPOEKTUPOBAHUA  JAETajeH,

y3II0B U YCTPOMCTB

PalMOTEXHUYECKUX CUCTEM.
[1K-8.2  PaGoraer ¢ | 3HaeT TEKCTOBHIE PEIAKTOPHI,
TEKCTOBBIMH rpaduUecKue MporpaMMBl. KypcoBast  pabora  odopmiena B
penakTopamu, COOTBETCTBUU C CYILECTBYIOLIIMH
rpadu4ecKuMu Ymeet opopMIATH TpeOOBaHUSAMH,  CTPYKTypa  IPOEKTa
IporpaMMaMH, COJIepXKATEIbHYIO YacTh JIOTUYHA M COOTBETCTBYET TEXHUYECKOMY
odopmitsier npoeKTa, (opMHpPOBaTh 3aJlaHuio,  KypcoBas  odopmieHa ¢
COJICPKATENBbHYIO  YacTh | OOIIYIO MOSICHUTENbHYIO NPUMEHEHHEM KOMIIbIOTEPHON TEXHUKH,
MIPOEKTa, dopmupyeT | 3amHCcKy C  HCNONb30BaHHMEM  TEKCTOBBIX U
oOuryro MOsICHUTENbHYIO | Brageer HaBblkamu paboThl | rpaduyecKux peaakTopoB
3allUCKy, pa3pabaThIBaeT | C TEKCTOBBIMHU PEIaKTOPaMH
IIPOEKTHYIO U rpadu4ecKkumMu
JOKYMEHTAIUIO B | IporpaMMaMu Ipu
COOTBETCTBUU Cc | pa3paboTKe NPOEKTOB
TpeOOBaHUSIMU TEJIEKOMMYHHUKAITHOHHBIX
HOpPMaTHBHO- CUCTEM

TCXHUYCCKUX NOKYMCHTOB




IIxana oueHUBaAHUA.
Kypcosas padora

5-0anapHag mKaJaa

Kpurtepuun ouenkn

OTIU4HO

PaGora cpana B yCTaHOBIIEHHBIE CPOKH, BBITIOJHEHA B COOTBETCTBHUH C
3amaHueM, oGopMIIeHHE COOTBETCTBYEeT TpeboBaHMsIM, B paboTe
JIOTYILIEHbl €AWHUYHBIE OMIMOKH, CTYAEHT YBEPEHHO OpPHUEHTUPYETCS B
MaTepuasie NpPOEeKTa, YBEPEHHO W AapryMEHTHUPOBAHO KOMMEHTHUPYET
NPUHSTHIE PEIICHHS] U PACUEThI

Xopo1o

Pabora caaHa B YCTAHOBJICHHBIC CPOKH, BBIIIOJIHEHA B COOTBETCTBUH C
3amaHueM, OQOpPMIICHHE WMEET HE3HAYMTEIbHBIE OTKJIOHEHHS OT
TpeOOBaHUi, B IPOEKTE JOIMYIIEHO HEe 0oJiee YeThIPeX OMIMOOK, CTYACHT
JOCTaTOYHO  YBEPEHHO  OPUEHTUPYETCS B  Marepuayiie  paboThI,
apryMEeHTHPOBAHO KOMMEHTHUPYET IPUHATHIE PEMICHUS U PACUEThI

Pabora claHa TI03)KE€  YCTAHOBJIEHHBIX CPOKOB,  JIOIYIICHBI
HC3HAYUTCIIbHBIC OTKJIOHCHUA oT 3aJJaHusd, O(bOpMHeHI/Ie HUMECT
CYIIECTBEHHbIE OTKJIOHEHHMs OT TpeOoBaHMM, B paboTe IOMyIIeHO Oojee
OITH OMIMOOK, CTYJAEHT HE YBEPEHHO OpHEHTHPYETCS B Marepuaie
paboThl, c1abo apryMEHTHPYeT ¥ KOMMEHTHPYET MPUHSTHIC PELICHUS H
pacyeTsl

YI[O BJICTBOPUTEIIBHO

PaGota BhIONHEHAa HE B COOTBETCTBHU C 3aJaHuEeM, OdOpMIICHHE HE
COOTBETCTBYET TpeOOBaHMSIM, B pPadOTe AOMYLIEHbI MHOXXECTBEHHBIC
OIIMOKH, CTYIEHT HE OPUEHTHPYETCSl B MaTepuase

PaGora craHa B YCTaHOBIIEHHBIE CPOKH, BBIMIOJHEHA B COOTBETCTBHUH C
3amaHueM, OQopMIICHHE WMEeT HE3HAYHTEIbHbIE OTKIOHEHHS OT
TpeOOBaHUi, B IPOEKTE JOIMYIICHO HEe 0oJiee YeThIPeX OMIMOOK, CTYACHT
JOCTaTOYHO  YBEPEHHO  OpPUEHTUPYETCS B  Marepuajlie  paboThI,
apryMEeHTHUPOBAHO KOMMEHTHUPYET IIPUHATHIE PEIICHUS U PACUEThI

HeynosnerBopurensHo

PaboTta cllaHa TO03)€  YCTAHOBJIEHHBIX  CPOKOB,  JOIYLIEHBI
HE3HAYUTCIIbHBIC OTKJIIOHCHU oT 3aJJaHusd, O(bOpMJ'IeHI/IC HUMECT
CYLIECTBEHHbIE OTKJIOHEHMsI OT TpeOoBaHMil, B paboTe JomylieHo Oosee
AT OIMOOK, CTYIACHT HE YBEPEHHO OPUCHTUPYETCS B Marepuaie
paboThl, cnmabo apryMeHTHpPYeT ¥ KOMMEHTHPYET NMPHUHSATHIC PEIICHUS U
pacyeTsl

IK3aMeH

5-0anapHag mKaJaa

Kpurtepnu oneHku

«OTIHUYIHO»

Ha sk3aMeHannoHHbIE BOIPOCHI 1aHbI NIOJIHBIE APIYMEHTUPOBAaHHbBIE
otBeThl. CTYJIEHT 1eMOHCTPHUPYET c(hOPMUPOBAHHOCTh
JUCLIMIUINHAPHBIX KOMIIETEHIIMI Ha HTOTOBOM YPOBHE,
oOHapyXH1BaeT BCECTOPOHHEE, CUCTEMaTUYECKOE U INTyOOKOE 3HaHUE
y4eOHOTO MaTepuaa o TEMATUKE. IIPUHIIMIIBI TOCTPOEHUSI CeTeH
[1/1, pusnyeckue cpenpl nepeauu JaHHbIX, HA3HAUEHUE U
KJIacCU(UKAIUS PACIIPEAETICHHBIX CUCTEM, TOMOJIOT U
KOMITBIOTEPHBIX CETEN, METO/Ibl AOCTYIA K (pU3HUecKoi cpee
nepeaayn JaHHbIX, O0a3oBast Monenb OS|, GyHKINU ¥ TPOTOKOIIBI
KaX/10r0 YPOBHS MOJIEIHM MEXAYHAPOAHbIE CTAHAPTHI JIOKAIbHO-
BBIYHMCIUTENBHBIX CETEH, IPUHILIMIIBI paOOTHI IPOTOKOJIOB
KaHaJIBbHOTO , CETEBOTO ypoBHeH. HasHaueHue M mpuHIUIBI PaOOTHI
AKTUBHBIX CETEBBIX YCTPONCTB. KOMMYTaTOPOB U MapIIPyTU3aTOPOB.
CTylleHT yCBOWJI OCHOBHYIO JIMTEpAaTypy M 3HAKOM C




JOTIOJIHUTEIIbHON JIUTEPaTypOH, PEKOMEHIOBAaHHOW IPOrpaMMOi,
cBOOOJIHO oOmepupyer NpUOOPETEHHBIMH 3HAHUSAMM, YMEHHUSMHU,
IIPUMEHSET UX IIPU BBINIOJIHEHUH 3aJaHUN.

«XOopouro»

Ha sk3aMeHanioHHbIE BOIPOCH! AaHbl MOJIHbIE APIYMEHTUPOBAHHBIE
OTBEThl, HO €  3aMeyaHussMu  npenojasarens.  CTyaeHT
JEMOHCTPUPYET c(hopMHPOBaHHOCTH JUCHUIIIIMHAPHBIX
KOMIIETEHIIMMI Ha CPEIHEM YPOBHE: OCHOBHBIE 3HAHMs, YMEHUS
OCBOEHBI, HO JIOMyCKAIOTCsl He3HAYUTENbHbIE OMIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU OTBETE HA MOCTABJICHHbIE BONpockl. HaszHaueHue u
OCOOCHHOCTH AaKTUBHBIX CETEBBIX YCTPONCTB: KOMMYTaTOpOB U
MapupyTu3aropon. JlonyiieHs! omuOKY Iy peIIeHNH 3a1a4

«YZOBJIETBOPUTEIILHO»

Ha »sk3ameHannoHHBIE BOMNPOCHI JaHbl OTBEThl CO claboi
aprymMeHTalueii, MpenojaBaTesib 3aJall MHOXKECTBO HABOISIIUX
BOIIPOCOB. CryneHt JIEMOHCTPUPYET c(OpMUPOBAHHOCTD
JTUCUMIUIMHAPHBIX KOMIIETEHIIMA Ha 0a30BOM YpOBHE. B XOJe
BBITNIOJIHEHHS MPAKTUYECKUX 3a/laHUM, PEIIECHUs 3a]a4 JI0IyCKaroTCs
3HAYUTEJbHBIE OLIMOKH, MPOSBISIETCS OTCYTCTBHE OTIEIBHBIX
3HaHWM, IO HEKOTOPBIM JUCUMIUIMHAPHBIM pa3fesiaM, CTYJIEHT
VCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHEHNUS .

CHCYIOBJICTBOPUTCIIBHO»

CTyleHT JeMOHCTpUpPYeT C(HOPMUPOBAHHOCTh JTUCHUIUTHHAPHBIX
KOMIICTCHIIM HA YPOBHE HWXKE IOPOTOBOTO, MPOSBISACTCS
HEJOCTATOYHOCTh 3HAHWU. JIUCHMIUIMHAPHBIC KOMIICTCHIIMH HE
chopmupoBanbl. [IposiBIsIeTCS TOJHOE WM TMPAKTHUYECKHA IOJHOE
OTCYTCTBHE 3HAHHH MO TeMaM JHUCIUIUIMHBI, OTCYTCTBYIOT HAaBBIKH
pelIeHus 3a/1a4.




3. MeToauyeckne MaTepHualibl, ONpeaesiiolMe NpoueIypbl OLeHMBAHNUS 10 IUCIUIIIMHE

3.1. B xoae peanu3anuy AUCHHUILUIMHBI HCNOJIB3YIOTCH cjeayronue (popMbl U MeTOAbI
TeKYyIIero KOHTPOJIst

Tema u/uiu pazaen DopMbI/METOBI TEKYIIETO
KOHTPOJIsl YCIIEBAEMOCTH

IIK-4 Cnoco6eH K yCTPaHEHHI0 TEXHUYECKHX MP00JieM HA CTAHIMOHHOM 000PY/I0BAHHHU CBSI3H

3naem:

- Memoobl AHANU3A NPOCMBIX U CTIOHCHBIX INEKMPUYECKUX Yenell NPU NOCMOSAHHOM, 2APMOHUYECKOM
U He 2apMOHUYECKOM 8030elicCeul;,

- MemoObl pacyema yeneti ¢ pacnpeoeyeHHbIMU Napamempamu.

Ymeem:

-paccuumvl8ams npocmule U CIONHCHbIE dIeKmpuieckue yenu npu nOCMosAHHOM, 2APMOHUYECKOM U
He 2apMOHUYECKOM 8030€eUCmEUl;,

- gblOUpams Hauboiee YOOOHbILL MemooO AHAIU3A U CUHME3d JNIeKMPUYECKUX Yenell.

Braoeem:

- HABbIKAMU AHAIU3A U CUHME3A INEeKMPUYECKUX Yenell ¢ UCNONb30GAHUEM CPeOCme
BLIUUCTUMENILHOU MEXHUKL.

Tema 1. OCHOBHBIE XapaKTEPUCTHKHU U MMapaMeTPbl YCUIUTENEH DK3amMeH
Tema 2. O6paTHast CBSI3b B yCHIIUTEISX DKk3ameH
Tema 3. Ycunurenu Ha OUMIONSPHBIX U MOJIEBBIX TPAH3UCTOPAX DK3aMeH

JlaGopaTtopnast pabota
[TpakTrnueckas pabora

Tema 4. [luddepennmanbubie 1 ONepauOHHbIE YCUIIUTEIH DK3aMeH
JlaGopaTopnasi pabota

Tema 5. JIuHeliHbIe yCTpOCTBA HA ONEPALIMOHHBIX YCHIIUTENSAX OK3ameH
JlabopaTopnast pabota

Tema 6. RC-reneparopsl TapMOHMYECKUX KOJICOAHUH OK3ameH

Tema 7. AHanorossle (YHKIIMOHAJIbHBIE YCTPONUCTBA OKk3ameH

K-8 Cnoco6en k pa3padoTKe NMPOEKTHOIl JOKYMEHTAIIMM HAa OOBEKT, (CHCTEMY) CBS3H,
TeJIEKOMMYHHKALIMOHHYIO CHCTEMY

Suaem:

- OCHOBHble Memoobl NPOEKMUPOBAHUS Oemainell, Y3108 U YCMpOUCms paouomexHu4eckux cUucmem.
Ymeem:

- UCNONIb308AMb HAYYHO-MEXHUYECKYI0 UHGOpMayuio npu NPOeKmuposaHuu oemaieu, y3i08 U
VCMPOUCME paouomexHu4ecKux Cucmem.

Brnaoeem:

- HABLIKAMU NPUMEHEHUsI CPeoCcme ABMOMAmu3ayuu NpoeKmuposanus oemaneli, y3i08 U
VYCMPOUCME paoUuOmMeXHU4eCKUxX CUCmeM.

Tema 1. OCHOBHbIE XapaKTEPUCTHKHU U MApaMETPbl YCHIIUTENEH DK3aMeH
Tema 2. OOpatHas CBSI3b B YCHIIMTEIISIX DK3aMeH
Tema 3. YcumuTenn Ha OUITOJISIPHBIX | ITOJICBBIX TPAH3UCTOPAX DK3aMeH

JlaGopartopnast pabota
[TpakTnueckas padora

Tema 4. [luddhepenHnnanbHbie U ONepalHOHHBIE YCHIUTEIH OK3ameH
JlaboparopHas paboTa
Tema 5. JIuHeliHbIe yCTPOMCTBA HA ONEPALIMOHHBIX YCUIUTEAX OK3ameH

JlaGopatopHas paboTa




Tema 6. RC-reneparopbl rapMOHHUYECKUX KOJICOAHUH OK3ameH

Tema 7. Ananorosble () yHKIIMOHAJIbHBIE YCTPOMCTBA OK3ameH




3.2. TumoBble MaTepHAaJIbl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00yYaroLIUXCs

IIK-4 Cnioco0eH K yCTpaHEHHI0 TEXHUYECKHX MP00JeM Ha CTAHIMOHHOM 000pPyA0BAHUM
CBSI3H

Buaem:

- Memoobl AaHAIU3A NPOCMBIX U CIAONCHBIX IJIEeKMPUYECKUX Yeneli Npu NOCMOSIHHOM,
2APMOHUYECKOM U He 2APMOHUYECKOM 8030ellCmEUl,

- Memoovl paciema yenei ¢ pacnpeoeieHHbIMU Napamempamu.

Ymeem:

-paccuumuléams  NpPoOCcmvle U CIONCHble  JJIeKMmpuyeckue yYenu npu  NOCMOSAHHOM,
2APMOHUYECKOM U He 2aAPMOHUYECKOM 8030elCmEul,

- gblOUpame Hauboiee YOOOHbIL MemoO AHAIU3A U CUHME3d JNIeKMPUYECKUX Yenell.

Bnaoeem:

- HABLIKAMU AHANU3A U CUHMe3d DJeKMPUYecKUx yenell ¢ UCNONb30GAHUEM CPeoCcma
BLIYUCTUMENBHOU MEXHUKU.

INK-8 Cnocoben k pa3padoTke NMPOEKTHOH TOKYMEHTAIIMU HA 00beKT, (cHCTEMY) CBSI3H,
TeJIEKOMMYHMKAIIHOHHYIO CHCTEMY

Buaem:

- OCHOBHble MemoObl NPOEKMUPOBAHUs Oemdasell, V3108 U YCMPOUCME pPAOUOMeEeXHUYEeCKUX
cucmem.

Ymeem:

- UCNONIL308AMb HAYYHO-MEXHUUECKVIO UHDOPMAYUIO NPU NPOEKMUPOBAHUU Oemainell, V3108 U
YCMPOUCME paouomexHu4ecKux CUcmem.

Bnaoeem:

- HABLIKAMU NPUMEHEHUs CPeOCm8 A8MOMAMU3AYUU NPOEKMUPOBAHUs Oemaiell, Y3108 U
YCMPOUCME paouomexHu4ecKux CUCmem.

JlaGopaTtopHass paboTa Mo TeMe «YCWIHMTENM Ha OWUMOJSAPHBIX TpaH3ucropax. Kackan ¢ oOmum
SMUTTEPOM.»

1. ean padoThI:

HccnenoBanne XapakTepUCTHK M IapaMeTPOB YCHIIMTENBHOTO KacKkajla Ha OHITOJISIPHOM
TPAaH3HCTOPE, BKIOYCHHOM TI0 CXeMe C 0o0ImuM 3MuTTepoM. McciemoBanue BIUSHHS 0OpaTHOU
CBSI3W Ha MapaMeTphl Kackaaa. M3ydeHne MeTo10B M3MEpEHUs TapaMeTPOB YCHUITUTEIEH .

2 Jlutepatypa:

1. lanmoukun, B. A. CxeMOTeXHMKAa aHAJIOTOBBIX M HH(PPOBBIX YCTPOHCTB . ydeOHOE
mocoobue / B. A. Tamoukun ; mox penmakiueir C. H. EmmceeB. — Camapa : IloBoipkckwuii
rOCyIapCTBEHHBIM YHHUBEPCUTET TEIEKOMMYHUKaIUil u nHpopmaruku, 2016. — 441 ¢. — ISBN 978-

5-904029-51-7. — Tekct : anekTpoHHbIH /| DnekrponHo-OMOMMoTeuHast cucrema IPR BOOKS :
[caitit]. — URL.: http://www.iprbookshop.ru/71886.html (mata oOpamenus: 24.04.2023). — Pexum
JOCTYIIA: JUIsl aBTOPU3UP. M10JIb30BATEIEH

2. CenuBanoBa, 3. M. CXeMOTEXHHMKA TEJIEKOMMYHHUKAIIMOHHBIX YCTPOWCTB @ ydueOHOE
nocobue / 3. M. CemuBanoBa, H. I'. UepnbimoB. — Tam0oB : TaMOOBCKHII TrocyIapcTBEHHBIH
texuuueckuit ynusepcuretr, ObC ACB, 2020. — 96 c¢. — ISBN 978-5-8265-2175-5. — TekcrT :
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anekTpoHHbld /[ 1lugpoBoit oOpa3oBaTenbHBI pecypc
https://www.iprbookshop.ru/115746.html (mata oOpamenus: 24.04.2023). — Pexum mocryma: Juis

ABTOPU3HUD. MOJIb30BaTeN e

3 OcHOBHOE 000PY10BAHH
3.1 Ilepconansuas DBM.

e:

3.2 IIporpammusiii maket Electronics WorkBanch.

4 TloaroTroBka Kk padore:

IPR  SMART

4.1 O3HaKOMBTECH C XapaKTePUCTUKAMH U MapaMeTpamMu YCHIIUTENEH.
4.2 VIzyunTe BIUsTHUE OOPATHOM CBS3H HA MMApaMETPhl YCUITHTEICH.
4.3 VI3yunTe NPUHIIMII ICHCTBUS YCUIMTEIBHOTO Kackaaa ¢ OOIIMM SMUTTEPOM M Ha3HAUCHUE

€r0 3JICMCHTOB.

[caiit]. URL.:

4.4 O3HakoMbTeCh ¢ (DYHKIIMOHATBHBIMU BO3MOXHOCTSMH mporpammsl Electronics Workbench

U METOJMKOU €€ IIPUMEHEHHUS.

4.5 IlpoaymaiiTe METOAMKY MCCIIEOBAHMS U YACHUTE €€ CMBICI.
4.6 OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI.

5 Ilopsi10K BHINOJHEHHS PAGOThI

5.1 Cobepure cxemy JUId HCCIEAOBaHMS Kackaga ¢ OOMMM SMHTTEpOM (pHCyHOK 1).
VcTOYHMKYM HampsHKeHUS ¥ CHMBOJ 3a3€MJICHHS HAXOJATCS B TIpymme «Sources» (BTopoi psin
pe3ucTOpbl M KOHIEHCaTophl — B rpymme «Basicy;
aMIepMeTpsl U BOIbTMETphl — B rpymme «Indicators», tpansucrop — B rpymnme «Transistors», a
ocuutorpag — B rpymme «Instruments». Tum Tpan3ucropa u mapameTpbl JIeMEHTOB BHIOESPUTE U3
Tabnuipl 1 coracHo HoMepy pabodero mecta. Bece TpaH3MCTOPBI MOXKHO HAWTH B OMOIMOTEKE

CBEpXy Ha IMaHEIH HHCTPYMEHTOB);

«Motoroll».

DJeMeHTHl cielyeT W3BJIeKaTh W3 OWOIMOTEK B MOPSAKE BO3PACTaHUS MO3UIIMOHHBIX
HOMEpOB, HHAaue IIO3MLMOHHBIE HOMEpa »JJIEMEHTOB Ha »JKpaHe He OyAyT CcOBHNaAaTh C
MO3UIMOHHBIMA HOMEpPaMH JJIEMEHTOB Ha cXeMme pucyHokel (mporpamMma aBTOMATHYECKH
HyMEpYeT DJIEMEHTBI B MOPSIIKE UX U3BJICUCHUS).

c2
| ®
| |+ Q1 |
L I ——aMm3
R2 N ——M4
c3 c4
<>mV1 R4 T R5
J
Pucynokl
Tabanma 1
Ne Tun R1,| R2, | R3, | R4, | R5, | C1, | C2, | C3, | C4,
tpan3uctop | KOM| kOm | kKOM| Om | KOM | MKD | MKD| MKD | HD
1| BC107 82 110 118|110 36| 5 1 [500] 6,8
2 | BC107A 82 | 11 120120139 | 5 1 |1500] 6,2
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3 | BC107B 82 191122]130,43 ] 5 2 1200 5,6
4 | BC108B 82 191,124115051] 5 1 120051
5| BC39%4 82 |10 | 27116051 ] 5 1 1200 4,7
6 | BF258 /5111 1301(18062] 5 1 1200 4,7
7| BSS71 82 | 10 1 33]200,62] 5 1 120039
8 | BSS72 91 | 11 /36 (220,68 | 5 1 [200] 3,6
9 | BSS73 91 | 11 1391]240, 75| 5 1 1200 33
10| BSSS71 91 [ 12 1431270191 ] 5 1 [200] 3,0

UtoOBI Ha cxeMe 0TOOpakaIuCh TUIT TPAH3UCTOPA, MO3UIIMOHHBIE 0003HAYCHUST JIEMEHTOB H
uX mapametpsl, BbiOepuTe B MeHio «Circuit» crpoky «Schematic Options». B oTkpsiBIIeMCs: OKHE
BeIOepuTe 3aknaaky «Show/Hide» u ycranoBute omumu «Show reference ID», «Show models» u
«Show value».

Kaxmomy 37€MEHTY CXEeMbI 10 YMOJIYaHWIO MPUCBAMBAIOTCS COOTBETCTBYIOIIME ITapaMeTphl
(oHu oToOpaxkaroTcsi Ha cxeMme). V3MeHHTh mapamMeTphbl 3JEMEHTOB W THII TPAH3UCTOPA MOXKHO
CJIEYIOIIUM 00pa3zoM:

- BBIJICJIUTE DJIEMEHT MISNYKOM JIEBOW KJIABMIIM MBIIIM Ha €ro H300paKeHHMH B CXeMe
(BBLICIICHHBIH AJIEMEHT 0TOOpaXkaeTcss KPACHBIM LIBETOM);

- HXKMHUTE KHOIKY «Component Properties» B BepXxHeM psiy MaHEIH HHCTPYMEHTOB;

- B OTKPBIBIIEMCSI OKHE YCTAHOBKH CBOICTB 3J71€MeHTa BhIOepuTe 3aknanky «Value» n nabepure
C TMOMOIIBIO KJIABHATYPhl HY)KHOE 3HaYCHHE MapameTpa. B ApoOHBIX 4yuMchax JUis OTACICHUS IeNon
YacTH OT JPOOHOI UCIIOB3YHTE TOUKY, a HE 3alATYIO;

- 3aKpOWTE OKHO YCTAaHOBKM CBOWCTB JJIEMEHTa, HakaB B HeMm kiaBuiry «OK» wimu Haxan
knaBuiny «Enter» Ha kiaBuarype.

OKHO YCTaHOBKH CBOWCTB 3JIEMEHTa MOXHO TAaKKe BBI3BaTh Yepe3 KOHTEKCTHOE MEHIO,
OTKPBIBAIOIIEECS IO IIETYKY TPABOW KIIABHIIIM MBIIIH Ha HY>)KHOM DJIEMEHTE.

Jns ucrouHuka BxoaHoro curHana V1 ycranosure Hanpspbkenue UBX = 7 MB, wactoty f = 1
k[ 1, HavaneHyto a3y 0 rpamgycos. Hampsokenne nctouHuka nutaHus V2 ycTaHOBHTE paBHBIM 12
B. Amnepmerp M2 ycraHoBuTe B pexuM m3MepeHus mnocrosHHoro toka (Mode DC na 3akmamke
«Value» B OKHE CBOWCTB 2JIEMEHTA), @ OCTAIbHBIC aMIIEPMETPHI U BOJBTMETp M4 — B pexuM
nepemenHoro toka (Mode AC na 3aknanke «Value» B okHe CBOWCTB sneMeHTa). BHyTpeHHHE
COIIPOTHUBJICHUS] aMIIEPMETPOB U BOJIbTMETPA OCTABbTE 33aHHBIMU 110 YMOJIYAHUIO.

[Mporiecc MoenMpoBaHMs 3allyCKaeTCs W OCTaHAaBIWBaeTcs HaxarueMm kiaBuim «O/1» B
IPpaBOM BEpXHEM YIIIy OKHa Mporpammbl. llporecc MopenupoBaHuss MOXKET OBITh BpPEMEHHO
NPUOCTAHOBJICH HaXaTHEeM KHOMKU «Pause», pacrosiokeHHor Hwke wiaBumm «Ofl». Tlpu
MOBTOPHOM HaXKaTMM KHOIKU «Pause» mporecc MoaenupoBanus OyaeT HMpoJOJKEH ¢ TOro Iara, Ha
KOTOPOM OH OBLT OCTaHOBJICH.

5.2 UsmepbTe kod(hdunueHT ycuneHus no HampsbkeHuto Ky Ha uactore 1 x['w, ams wero,
U3MCHSII BXOAHOe HampspkeHue ycwnutens Ugy (remepatop V1), YCTAHOBUTE BBIXOJTHOE
Hanpspkenne ycunutenst Ugx =1 B (BomstMerp M4).

Yoeaurech, 4TO YCHIUTENIh HE UCKaKaeT (popMy CHUTHaNA, JJIS 4ero MPHOCTAHOBUTE MPOIece
MOJICTUPOBaHMS HAKATHEM KHONKK «Pause» u 3amycturte ociuiorpad. Ocummiorpad 3amyckaercs
JBOWHBIM TICTYKOM JICBOW KJIABHINM MBI Ha €ro u3o0pakeHWH. Bo3MOXXHO 1Ba BapHaHTa
otoOpakeHust ocumutorpada: ympornennoe «Reduce» u passepuyroe «Expand». Ilepexmrouenue
PEKUMOB  OCYIIECTBIISIETCS] HA)KaTUEM  COOTBETCTBYIOIIMX KHOTMOK HAa JIMIEBOW  TaHENIH
ocumwuiorpada. Opranbl ynpaBieHHs BUPTyalbHbIM ocumniorpadgom mporpammser  Electronics
Workbench ananoruunsl opranam yrpapjieHHs pealbHOTO ociuutorpada Ha OCHOBE 3JIEKTPOHHO-
Jy4eBOU TPyOKH.

[Mepeiinute B pexum «Expand». Ycranoute ckopocts pasBeptku (Time base) 0,2 mc/men.
[Tepememniast GeryHOK IMOJ 3KpaHOM ocumuiorpada, MOXKHO HaOII0JaTh MPOLECC MOJECIUPOBAHUS C
MOMEHTa 3amycka (KpaifHee JieBOoe TMOJOKeHHEe OeryHka). Perymupys 4yBCTBHTEIBHOCTB



ocumwiorpada, mobeiiTech MaKCHMalbHO BO3MOXKHON aMITUTYABl HAMNpPSHKEHUS HA OKpaHe
ocuuutorpada. Yoeaurech B OTCYTCTBUHM UCKaKEHUH (hOPMBI CHTHAIA.
Paccuuraiite KOd(hGUIMEHT yCHIEHHUS 1O  HaMPsHKEHUIO
Ky = Uppix/Upx-
5.3 Onpenenure KOI(PPUITMEHT YCUICHHUS IO TOKY

K, = lgpix/ Ipx-

Bxoanoit Tox ycunmrens lgy wu3meppTe ammepMmerpom M1, a BeIXOAHOW TOK lgpx
amrepmerpom M3.
5.4 Beruncnure Kk03()HUIUEHT YCHUIIEHUS TI0 MOIIIHOCTH
Kr = Ky K.

5.5 Haiinure BXOAHOE CONTPOTUBIIEHUE YCUIIUTEIS
rex= Upx/lpx-
5.6 PaccunTaiiTe BBIXOJHOE CONPOTHUBIIEHUE YCHIIUTEINS MO (opmyIie

Upprx (K= ) — Uppix (RH)
Tppx (Ry)

IRpIx =

’

IpeIBapUTEIILHO U3MEPUB BBIXOAHOM TOK lgpx (Ry) u Bhixomnoe Hampspkerue Ugpx (Ry) mpu
MOIKTFOUeHHON Harpyske (pesuctop Rs u kougencarop Cy4) W BBIXOJHOE HAMPSDKEHUE YCHIUTENS
Ugix (Ry = ) B peskume xomoctoro xona (pesuctop Rs u kongencatop Cs4 OTKIIOUEHBI OT BBIXOJ1a
yeunutens). s odecneueHus pekuMa X0JIOCTOr0 X04a JO0CTaTOYHO OTKIIFOYMTH aMIiepMeTp Ms ot
kouaeHcaropa C;. Yoeaurech (¢ moMoOINbi0 ocipuuiorpada), uyTto B PEKHAME XOJOCTOrO XOja
YCHITUTEIIb HEe UCKAXACT CUTHAJI. 3aBEPIIINB H3MEPEHUS, BOCCTAHOBUTE HCXOIHYIO CXEMY YCHITHTETIS.

5.7 Ouennre HWKHIOW fy; TPaHUYHYIO YaCTOTY TMOJIOCHI MPOIYCKAHHs YCUJIMTENs, IS Yero,
YMEHbIIIasg 4YacToTy TeHepatopa V1, Halizure Takoe ee 3HA4YeHHWE, NPU KOTOPOM BBIXOJHOE
HanpspkeHue ycwutenss ymeHbmutes 10 0,707 oT BeixomHOTO HampsbkeHus Ha yactote 1 kI 1.

5.8 Onenute BepxHIOK fz TpaHUYHYIO YaCTOTY IMOJIOCHI TPOMYCKAHUS YCHIIUTENs, VIS Yero,
yBEIMYMBAs 4acTOTy TreHeparopa V1, HaiimuTe Takoe ee 3HaueHUEe, NPU KOTOPOM BBIXOJTHOE
HanpspkeHue ycunutenss ymeHbmutes A0 0,707 oT BeixonHOTO HampsbkeHus Ha gyactote 1 kI,

5.9 HccnenyiiTe BIUSHHE OTPHIIATEILHOW OOpATHOW CBS3M HAa MapaMeTpbl YCUIIUTENS, IS
yero ortkmounte KoHaeHcaTtop C3 u momTopute 1. 5.2 — 5.8. CpaBHUTE apaMeTpbl YCUITUTENS C
00paTHOM CBSA3BIO C TapaMETPaMH YCHIIHTENS 0e3 00paTHO# CBA3H.

6 Conep:kaHue oTyeTa:

6.1 Lens paboTHL

6.2 3amaun SKCIIEPUMEHTOB.

6.3 CxeMy H yCTIOBHSI TPOBEACHUS SKCIIEPUMEHTOB.

6.4 Pe3ynbTaThl 3KCIIEPIMEHTOB U MX 00pabOTKH.

6.5 BeIBOJI, B KOTOPOM IIPOAHATM3UPYUTE BIUSHUE OTPUIATCIIEHOW 00pATHOM CBSI3M Ha KAXKIIBIN
U3 [apaMeTPOB YCUIIUTEIS.

7 KoHTpoOJIBbHBIE BONPOCHI
7.1 HazoBuTe OCHOBHBIEC NTAPaMETPbl YCUIIUTENS U MOSICHUTE METOJIUKY UX ONPE/IEICHUSI.



7.2 JlaiiTe ompeneneHuss aMIUIUTYJHO-4aCTOTHOM M ()a304aCTOTHOM  XapaKTEPUCTUK
YCHUIIUTEIS.

7.3 M300pa3ute aMIUIMTYAHO-YAaCTOTHYIO MU (ha304aCTOTHYI XapaKTepUCTHKH H/1€aIbHOTO
YCUITUTEIIS.

7.4 Jlaiite KnaccupuKanMio yCUIUTeNel o BULY aMIUIMTYIHO-4aCTOTHOM XapaKTepUCTUKU.

7.4 ]Jlalite ompeneneHus TOHATUH «BEPXHSS TpaHMYHAs 4YacTOTa», «HWXKHSS TpaHWYHas
4aCcTOTa», «4YaCTOTHBIE HCKAXKEHUA», «(Pa30Bble HCKAKECHUAY, «JIMHEHHBIE UCKAXKECHUS.

7.5 TosicHuTe MPUYMHY BOZHUKHOBEHUS HEJTMHEHHBIX HCKAKCHUH.

7.6 JlaiiTe xnaccudukanmio oOpaTHBIX CBS3€Hl.

7. 7 IlosicauTe BausiHUe 0OpaTHOM CBSI3M HA MMapaMeTPhl YCUITUTEIS.

7.8 HazoBuTte cxeMbl BKIIIOUECHHUST OUITOIISIPHOTO TPAH3UCTOPA.

7. 9 Haueprture cxemy Kackaja ¢ OOIIMM SMHTTEPOM W TOSCHHUTE HAa3HAYCHHE KaXKIOTO
AJIEMEHTA CXEMBI.

7. 10 N300pa3ute BpeMeHHBIE TUarpaMMbl BCEX TOKOB M HANPSDKEHUH B CXeME MPHU yCUIICHUU
rapMOHUYecKoro konebanusi. OOpatuTe BHUMAaHHWE HAa TNPABWIBHOCTH OTOOpaKEHUS YpPOBHS
MOCTOSIHHOM COCTaBJISIONIEH U (ha3bl KOJIeOaHus.

7. 11 Tlosicaute BBIOOD peskuma paboThI TPAH3UCTOPA 1O MOCTOSITHHOMY TOKY.

ITpakTuueckas pabora: «Bpibop pexuma paboThl TpaH3UCTOPa B KacKajie ¢ OOIIUM SMUTTEPOM>»

1. Heab paGoTbl: YTIyOUTh 3HaHUS 1O BBIOOPY pekMMa pabOThI TPAH3UCTOPA B KacKaze ¢ OOIINM
IMHUTTEPOM

2 3ananme: Beibepure pexkuM paboOThI TpaH3UCTOPA B Kackaje ¢ 00muM sMutTepom (puc. 1).

Puc. 1
Hcxonnrle naHnHbIe (BBI,Z[aeT HpeHO,Z[aBaTeJ'IB):
o THII TPAH3UCTOPA,
. HOMHUHAJILHOE HANpPsDKCHHE WCTOYHMKA TUTaHuUs E; ¢ compoTuBieHue pe3uctopa B LEMHU

kosuiekropa RK; ¢ conpotusnenue Harpysku kackaga RH.

Comnportusnenue pesucropa RD paccumraiite mo dopmyne RD = 0,2 RK u BoiOepure Ommkaiimiee
3HaveHue 1o psay E24 (cm. npuioxenue).

Ha BBIXOIHBIX XapaKTepUCTUKAX TPAH3UCTOPA MOCTPOHTE HATPY30UHYIO MPSMYIO MO TOCTOSHHOMY
TOKY W BbIOepHUTE pabOuyl0 TOUKY TPaH3UCTOpa M3 YCIOBUS IMOJYYCHHUS MAKCUMAIBHON aMILTUTY/IbI
BBIXOJIHOT'O HAIPSDKEHUS TIPU 3aJJaHHOM CONPOTHUBICHUH HAarpy3ku. Onpenenure nmapaMmerpsl padoueit
TOYKH:

. HanpsbkeHue kosekrop-amurrep UKD pr;
. ToK Kosuiekropa IK pr;
. Tok 6a3sl Ib pr;

. HanpsbkeHue 6aza-smurrep UBD pr.



Hanpsokenne 6aza-smutrep B paboueid Touke UBD pr ompenenure mo BXOIHBIM XapaKTepUCTHUKaAM
TpaH3HUCTOpA.

3.3. TumoBble MaTepuajbl I NpPOBeJeHUs MNPOMEKYTOYHOW  aTTecTallUuM
00y4Jaronmuxcs

IIK-4 Cnoco6eH K ycTpaHeHUI0 TEXHHYECKHUX MP00JieM HA CTAHIIHOHHOM 00OpPYI10BAHHUU
CBSI3H

3uaem:

- Memoobl aHAIU3A NPOCMBIX U CIONMCHBIX DNEKMPUUECKUX yenel npu NOCMOSHHOM,
2apMOHUYECKOM U He 2apMOHUUECKOM 8030€lCmEUl,

- Memoobl pacuema yeneti ¢ pacnpeoeseHHbIMU Napamempamu.

Ymeem:

-paccyumvliéames ~ NpOCmMble U CIOJCHblE — JNeKMmpuyeckue yenu npu  NOCMOSHHOM,
2apMOHUYECKOM U He 2apMOHUYECKOM 6030€lCmEUl,

- 8blOUpame Haubosee YOOOHbIL MeMOO aHANU3A U CUHME3d INeKMPUYECKUX Yenell.

Bnaoeem:

- HAGLIKAMU AHAIU3A U CUHME3d DNEeKMPUYeCKUx yeneti ¢ UCNOIb308AHUEM CPeOC8
BbIUUCTUMENLHOU MEXHUKL.

IK-8 CnocobeH Kk pa3padoTKe MPOEKTHOH JOKYMEHTAIIMH HA 00beKT, (CMCTeMY) CBSI3M,
TeJIEKOMMYHHUKALMOHHYIO CUCTEMY

Buaem:

- OCHOBHblIE Memoobl NPOEeKMUPOBAHUsT Oemdalell, Y3108 U YCMPOUCME PAOUOMEXHULECKUX
cucmem.

Ymeem:

- UCNOIB308AMb HAYYHO-MEXHUYECKVIO UHGOpMayuio npu npoekmuposanuu oemaiell, Y3108 u
YCMPOUCmMe paouomexHu4ecKux CUCmem.

Brnaoeem:

- HABLIKAMU NPUMEHEHUs. CPedCme asmoMAmu3ayuu NpoeKmuposanus oemaneu, y3ioe u
Yempoucme paouomexHu4eckux CUCheM.

Tumnoskle BOIIPOCHI U 3aJaHUA K 3K3aMEHY.

1. Tlonstue Tpansucropa. I[lpuHIHI paboThl OMMONSApHOTO TpaH3ucTopa. CxeMa BKIIOYCHHE C
o6meii 6a3oi. JlocromncTBa u HegocTaTkH. OOIACTh TPUMEHEHUS.

2.  Tlonstme tpamsucropa. IlpuHmmm paGotel OumossipHOro TpaH3ucTopa. Cxema BKIIIOYCHHE C
o6umM smutTepom. JloctonHcTBa U HepocTatku. O01acTh MPUMEHEHUSI.

3.  Tlonstue tpamsucropa. IlpuHmmn paGotel OumossipHoro TpaHsucropa. Cxema BKIIOYCHHE C
001uM KosiekTopoM. JlocrouHcTsa u HepocTaTku. O0nacTh NPUMEHEHUSL.

4.  Tlousrtue Tpansuctopa. [IpuHmm paGoTs! mosieBoro Tpan3ucropa. CxeMa BKIIIOYEHHE C OOIIUM
ucrokoM. JloctonHcrsa u Hegocratku. O6IacTh NPUMEHEHHUS.

5. Tlonstue tpansucropa. IlpuHmun paboTsl mojaeBoro Tpansucropa. Cxema BKIIOYEHUE € OOLINM
ctokoM. [/loctonncTBa u HegocTaTku. O6IacTh MPUMEHEHHUS.

6. Ilomstue Tpansucropa. IlpuHuun paboTsl MoJaeBOro Tpansucropa. Cxema BKIIOYEHUE € OOLIUM
3aTBOpoM. JlocTonHcTBa M HepocTaTku. O6IacTh IPUMEHEHUS.



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

ITonsiTe ycuneHus saekTpuueckoro curHana. Ilpunnun ycunenusa. CTpyKTypHas cxema
yCWIHMTENE! U UX KJIacCH(PUKALIUS.

ITonstne ycwinrens. Ero crpykrypHas cxema. OCHOBHbIE IIapaMeTpbl M XapaKTEPUCTUKH
YCUJIUTENEN.

[Tonsitue obpatHoi cBsa3u. Knaccudukamus oOpaTHbIX cBsizeld B ycunuTensx. Ee BiusHue Ha
KO3 UIIUEHT YCUIICHUS YCUITUTEIIS.

[Tonsatne obpatHoil cBs3u. Kiaccudukamms oOpaTHBIX CBsI3e B yCWiIUTENsX. Ee BiusHUE Ha
BXOJHO€ U BBIXOJITHOM CONPOTUBJIEHUE YCUITUTEINS.

[Tonsitue obpatHOi cBs3u. Knaccudukanus oOpaTHbIX cBsizeld B ycuiutensx. Ee BiusHue Ha
HEJIMHEWHbIE HCKaKEHUS YCUITUTEIIS.

[Tonsitue obpatHOi cBs3u. Knaccudukanus oOpaTHbIX cBsizel B ycunutensx. Ee BiusHue Ha
AYX u @YX ycunurens.

PexxuMbl  paboTBl yCHIIMTENBHBIX 3JeMEHTOB. WX 0coOeHHOCTHM M 00J7acTh TPUMEHEHHS.
HocrounctBa u HepoctaTku. CXembl NOJAa4M CMELIEHUS Ha YCWIMTEJbHBIE 3JIEMEHTHI
IIOCTPOEHHBIX HA OUIOJISIPHBIX TPAH3UCTOPAX.

PexxuMbl paboThl yCHIIMTENBHBIX 3JeMEHTOB. WX ocoOeHHOCTHM M 00J7acTh NPUMEHEHHS.
HocrounctBa u HepocraTku. CXembl N0Ja4M CMELIEHUS HA YCWIMTEJIBbHBIE 3JIEMEHTHI
IIOCTPOEHHBIX Ha MOJIEBBIX TPAH3UCTOPAX.

PexxuMbl paboThl yCHIIMTENBHBIX 3JeMEHTOB. WX ocoOeHHOCTM M 007acTh NPUMEHEHHS.
JloctrouncTBa ¥ HeNOCTaTKU. MeTONbl CTa0WIM3aluu  pexuMa paboThl  OUMOISPHOTO
TpaH3HUCTOpA.

Pexumbl paboOThl YCHIMTENBHBIX 5JIEMEHTOB. X ocoOeHHOocTH W 005acTh MNpPUMEHEHUS.
JlocTonHCTBA M HENOCTATKU. TEePMOKOMIIEHC AU TOYKH TIOKOSI TPAH3UCTOPA.

CrpykrypHas cxema ycuuTens. Buasl Mexxkackaaubix cBsa3ed. X TOCTOMHCTBA U HEJOCTATKH.
CriocoObl BKJIFOYEHHUS! YCHJIMTENBHBIX AJIEMEHTOB IO IEPEMEHHOMY TOKY. XapaKTepUCTUKU
KaCKaJIOB BKJIFOUEHHBIX 110 CXEME C OOIIUM SMUTTEPOM.

CriocoObl BKIIFOYEHHUS! YCHJIMTENbHBIX AJIEMEHTOB IO IEPEMEHHOMY TOKY. XapaKTepUCTUKU
KaCKaJI0B BKJIIOUEHHBIX 110 CXE€ME C O0IIHUM KOJIJIEKTOPOM.

CriocoObl BKJIFOYEHUS! YCHJIMTENbHBIX AJIEMEHTOB 10 IEPEMEHHOMY TOKY. XapaKTepUCTUKU
KaCKaJI0B BKJIIOUEHHBIX 110 CXeMe C 001el 6a30ii.

CriocoOpl BKJIFOUEHUS! YCWIMTENbHBIX JIEMEHTOB IO IEPEMEHHOMY TOKY. XapaKTepUCTUKU
KaCKaJI0B BKIJIIOUEHHBIX 110 CXEME C OOIUM CTOKOM.

CrnocoObl BKIIIOYEHHUS YCUIMTEIbHBIX DJIEMEHTOB IO MEPEMEHHOMY TOKY. XapaKTepHUCTUKH
KaCKaJl0B BKIIFOUEHHBIX 110 CXeMe C OOIUM HCTOKOM.

CrnocoObl BKIIIOYEHHUS YCUJIMTEIbHBIX 3JEMEHTOB IO MEPEMEHHOMY TOKY. XapaKTepHUCTUKU
KacKaJIOB BKIIFOUEHHBIX 110 CXE€Me C OOIIUM 3aTBOPOM.

Hasnayenne kackagoB mpeaBapUTeNbHOr0  ycuieHus. llpeabsBrnsemble  TpeOoBaHUS.
[TpuHuMnuanpHas cxema PEe3UCTOPHOTO Kackaga Ha OUMOJISIpHOM TpaH3uctope. Hasnauenume
sneMeHToB. [IpuHiun paboTsl.

Hasnauenne kackagoB mpenBapUTeNbHOro  ycwieHus. llpeabsBiseMble  TpeGoBaHUS.
OKBHUBaJEHTHAs CXE€Ma PE3UCTOPHOrO KacKajla Ha OUIIOJSPHOM TpaH3HCTOpe. AHaIM3 Kackaja
Ha CPEHHUX YacTOTax.

Haznauenne kackagoB mpeaBapuTenbHOro ycwieHus. llpeabsBisemble  TpeGoBaHUS.
OKBHUBaJIEHTHAs CXE€Ma PE3UCTOPHOrO KacKajla Ha OWUIIOJSIPHOM TpaH3HCTOpe. AHaiIM3 Kackaja
Ha HIKHUX YacTOTax.

Haznauenne kackagoB IpeaBapuTeNbHOro ycwieHus. llpeabsBiseMble  TpeGoBaHUS.
OKBHMBaJICHTHAsl CXeMa PE3UCTOPHOrO KacKkaja Ha OMMOJSPHOM TpaH3HCTOpe. AHAIM3 Kackajaa
Ha BEPXHUX 4aCTOTAaX.

Ha3nauenme KkackaJoB TNpeABapUTENIbHOrO  ycuieHus. IIpenbsBiseMble  TpeOOBaHUS.
[IpyHuMnManpHas cXeMa pe3UCTOPHOrO Kackaja Ha II0JIEBOM TpaH3ucrope. HasHauenue
snemMeHTOoB. [IpuHuun paboTsl.
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Ha3nauenme KkackaJoB THpeABapUTEIbHOro  ycuieHus. IlpenbsBiseMmble  TpeOOBaHMS.
OKBHMBAJICHTHasl CX€Ma PE3MCTOPHOIO Kackaja Ha II0JIEBOM TpaH3ucTope. AHalaM3 Kackajla Ha
CPEIHUX 4acTOTax.

Ha3nauenme kackaJloB THpeABapUTEabHOro  ycuieHus. IlpenbsBiseMmble  TpeOOBaHHS.
OKBHMBAJICHTHasl CXe€Ma PE3UCTOPHOIO Kackaja Ha II0JIEBOM TpaH3UCTOpe. AHajau3 Kackajla Ha
HWKHUX 4aCTOTaXx.

Ha3nauenne kackaJloB IHpeABapUTENbHOro  ycuieHus. IlpenbsBiseMmble  TpeOOBaHHS.
OKBHMBAJICHTHAsl CX€Ma PE3MCTOPHOIO Kackajga Ha II0JIEBOM TpaH3HUCTOpe. AHaiaM3 Kackajla Ha
BEPXHMX 4aCTOTAX.

[TonsTre mupokonojgocHbX ycunuteneu. [IpenwsBinsemble TpeOoBaHUS. AHAlU3 HCKaKEHUS
CUTHAJIOB B IINPOKONOJIOCHBIX YCUIIUTEISAX.

[Tonstue koppekTtupyromux neneid. Cxema KOPPEKIUH B IIMPOKOIOJOCHBIX YCHIIUTENSIX Ha
HWKHUX 4aCTOTaXx.

ITonstue koppekTupyromux neneid. Cxema KOPPEeKIUH B IIMPOKOIOJOCHBIX YCHIUTENSX Ha
BEPXHHX 4aCTOTAX.

Ha3naueHne OKOHEYHBIX KackaaoB ycuieHus. IIpenbsBisemble TpeOoBaHMA. DIEKTpHUECKas
NPUHIUINATbHAS CXeMa OJHOTAKTHOrO TpaHchopMaTOpHOTO Kackaaa. IlpuHiun paboThl.
AHanu3 KackajJa Ha pa3HbIX 4acTOTaXx.

Ha3nauenne OKOHEUHBIX KackanoB ycuieHus. IIpenbssisemble TpeOoBaHMA. DJIEKTpHUECKass
NPUHIUINAIbHAS CXeMa JBYXTAKTHOTO TpaHcdopmaTopHoro kackana. IIpuniun pabotsl. Ero
CBOMCTBA.

da3zounBepcHble Kackanbl. Mx HazHaueHue. a3ouHBepcHas TpaHc(hOpMATOpHAs CXeMa.
[Tpunuun padoTsl. JIoCTOMHCTBA U HEOCTATKU.

dazouHBepcHbIe Kackaabl. Mx HazHaueHue. dDa3zonHBEpCcHas cxema ¢ pa3AeleHHOW Harpy3Kowu.
[Tpunnun paboTel. JJocTOMHCTBA 1 HETOCTATKH.

dazonHBepcHble Kackanapl. VX HasHaueHue. Da3oMHBEPCHBIM KACKaJ C SMUTTEPHOU CBS3BIO.
[Tpunnun padboTsl. JJOCTOMHCTBA U HEJOCTATKH.

HaznaueHne okOHEUHbBIX KackaloB ycuieHus. [IpenwsBisiemble TpeOoBaHUS. DJEeKTpUUecKas
NPUHIUIHATIBHAS CXeMa JBYXTaKTHOTO OecTpaHchopmatopHoro kackana. [IpuHIum paboThI.
JloCcTOMHCTBA M HEJOCTATKU.

Ha3naueHnme OKOHEYHBIX KackanoB ycwieHus. [IpenbsBnsembie TpeOoBaHMA. DIEKTpHUECKas
NPUHIUIHNAIbHAS CXeMa JBYXTAaKTHOTO OecTpaHc)OpMaTOPHOrO Kackajia C IOBBIIIEHHBIM
MUTAaHUEM KOJUIEKTOPHOHW IeTH MPeIOoKOHEeYHOro Kackana. [IpunHnun pabotel. JlocTomHCTBA U
HEJOCTATKHU.

Ha3nauenne OKOHEUHBIX KackanoB ycuieHus. Ilpenbssisemble TpeOoBaHMA. DIEKTpHUECKass
NPUHIUINATIbHAS CXeMa JBYXTaKTHOTO OecTpaHC(OPMATOPHOTO Kackala MOCTPOEHHOTO Ha
COCTaBHBIX TpaH3ucTopax. [IpuHIMI paboThl. JJOCTOMHCTBA U HEIOCTATKU.

[Tonatne ycunurenss MOCTOSHHOro Toka. Mx oOmacte mpuMeHeHus. Cxema yCHIMTENs
HEMOCPEICTBEHHBIMU CBSI3IMU MeEXIy Kackagamu. IlpuHmmn pabotel. JlocTomHCTBa U
HEIOCTaTKH.

[Tonatne ycunurenss HOCTOSHHOro Toka. Mx oOmacte mpuMeHeHus. Cxema ycHIMTENs
MOTEHIIMOMETPUYECKUMH CBSI3AIMU MEXIy Kackanamu. [lpunHuun paGotel. JlocToMHCTBa
HEJOCTATKH.

[TonsiTe ycunurtenss MmocTosHHOro Toka. Mx oOnacte mpumeHeHus. banaHcHble Kackanpbl.
[Tpunun padotsl. Auddepenunanbupnii kackaa. JloCTOMHCTBA U HEJOCTATKH.

[TonaTHE yCcHIIUTENS TOCTOSIHHOTO TOKa. X 00nacTe npumeHenns. Cxema quddepeHnnaibHoro
KacKkajia ¢ TeHepaTopoM cTabmiIbHOro ToKa. [IpuHimn paboTel. JIoCTOMHCTBA U HEOCTATKH.
[Tonatue MHOTOKAacKaIHbIX ycuiuTened. OcoOEHHOCTH pacdeTa mapaMeTpoB MHOTOKACKaJHBIX
YCUJIUTENEN.

CxeMa pe3rCTOPHOrO Kackaja ¢ MoCIeI0BaTeIbHON OTPULIATEIbHOW 0OpaTHOM CBSI3BIO IO TOKY.
[Tpuniun padotel. BnusiHue oOpaTHON CBsI3M HA HapaMeTphl YCHIIUTENS.
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bank KOHTPOJIbHBIX BOIIPOCOB, BallaHI/Iﬁ U HHBIX MAaTCpUalioB, HCIIOJB3YCMBIX B IIPOLCCCE
npoueayp TCKYHICIO KOHTPOJ U HpOMC)KYTOHHOfI arTeCTalluil HaXOJUTCS B y‘IeGHO-MeTOI[I/I‘{eCKOM
KOMIIJICKCE OUCIHMIIIINHBI "/ MNpEaACTaBJICH B 3HeKTp0HH0171 HH(bOpMaLII/IOHHO—O6paSOBaTeJ'IBHofI
cpeae o URI: http://www.aup.uisi.ru/.

3.4.

MeTtoauyeckue MaTepuaJibl MPOBeAeHUs] TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM

arrecTauvu 00y4YarommMXxcst
[lepeyerpr METOAMYECKMX MAaTEPHAIOB JJIs TIOATOTOBKM K TEKYIIEMY KOHTPOJI U
MPOMEKYTOYHOM aTTECTALNH:

1.

2.

Meroauueckne yKa3aHUS K BBINOJHECHUIO TPAKTUYECKUX pPabOT 1O  JUCIUILIHMHE
«CXeMOTexXHHUKa TeIeKOMMYHHKAIIMOHHBIX ycTpoiicTB». —URL: http://www.aup.uisi.ru/.
Meroauueckue yKka3aHUsi K BBINOJHCHUIO JIADOPATOPHBIX PAa0OT MO  JUCIUILIMHE
«CXeMOTeXHHUKa TeIeKOMMYHHKAIIMOHHBIX ycTpoiicTB». —URL: http://www.aup.uisi.ru/.
Meroauueckue yKa3aHUsT K  BBIIOJHEHUIO KypCOBOM pabOThl MO  JUCIUILIHHE
«CXeMOTeXHHUKa TeIeKOMMYHHKAIIMOHHBIX ycTpoiicTe». —URL: http://www.aup.uisi.ru/.
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