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1 BBEJAEHUE

BaxHylo yacTe TeOpeTH4ecKoil M Npo(ecCHOHANBHON MPAKTUYECKOH MOJIrOTOBKH OO0YYaroOUINXCs
COCTaBJISAIIOT IPAKTUYECKUE U J1a0OPATOPHBIE 3AHATHUS.

CoctaB u cojepkaHHE IPaKTUYECKUX M J1a0OpaTOPHBIX 3aHATHM HalpaBiI€Hbl Ha peEATU3aLUIO
@enepanbHOTO  rOCYyIapCTBEHHOrOo  00pa30BaTeNbHOrO  CTaHIApTa  CpPelHEro  MpoQeCcCHOHATBHOTO
oOpa3oBaHusl.

Benyme qunakTHUeCKO# 1eNbIo MPAaKTUIECKUX 3aHATUH SBIsIeTCs (POPMHUPOBaHUE TIPOPEeCCHOHATBHBIX
NPAKTUYECKUX YMEHHA (yMEHHUI BBINOJNHATH OIpEIeICHHbIE JCHCTBHS, ONepaluu, HEoOXOIMMBbIE B
MOCJIEYIOLIEM B MPOPECCUOHATBHON JIEATENbHOCTH) WM YUYEOHBIX MTPAKTUUYECKUX YMEHUN (YMEHHUH peniarhb
3aJ1a4M 110 JIEKTPOTEXHUKE), HEOOXOUMBIX B MOCIENYIOIIENH YUeOHON AEeSTENbHOCTH.

Benymeit  nupakTudeckod  1enbl0  J1a0OpaTOpHBIX — 3aHATUN  SIBISIETCA  OKCIEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBUM ¢ paboueit mporpammoit ydueOHOM aucuuiianHbl «OI1.03 OcHOBBI DIEKTPOHUKN»
MIPEyCMOTPEHO IPOBECHHNE MPAKTUUECKUX U JTaDOPATOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00y4alOIUNiCs JODKEH:

ymembp:

VYnal IlogOuparb 5snekTpoHHbIE HpUOOPHI U OOOpPYNOBAaHUE C ONPEIACICHHBIMH IapaMeTpaMHu M
XapaKTepUCTUKAMHU

VY2 mnonbuparh yCTPOMCTBA OJIEKTPOHHOM TEXHUKH W OOOPYJOBAaHHE C  OMPEICICHHBIMU
XapaKTepUCTUKaMH U IapamMeTpamMu

Ya3 cHUMaTh TOKa3aHHWA U MOJb30BAThCSl AJNEKTPOHHBIMU H3MEPHUTEIbHBIMH HIpubOpaMu U
MIPUCTIOCOOTICHUSMHU

Yn4  npoBoauTh  HccleAOBaHHUA ~— IUGPOBBIX  JJEKTPOHHBIX  CHUCTEM C  HCIOJIb30BaHHEM
CXEMOTEXHUYECKOTO MOJIETMPOBAHHUS

Y15 OnTumMu3upoBaTh CXEMbI JJOTHYECKUX YCTPOMCTB

VY16 Cobupath 3IEKTPUIECKUE CXEMBI.

ConeprkaHne MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATUN OPUEHTHUPOBAHO HAa MOATOTOBKY OOydarolIuXcs K
OCBOEHHMIO MPO(ECCHOHAILHOTO MOJYJISi NpOrpaMMbl MOATOTOBKM — CIELMATUCTOB CPEIHEro 3BeHa II0
CHELMAIBHOCTH U OBIIQICHUIO HPOECCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 1.5 OGecneunBaTh KOHTPOJb, YUET M PETYIHPOBAHHE OecrepeOOMHON MOCTABKH AJICKTPUUECKOU
SHEPrUM NOTPEOUTENAM C IPUMEHEHHUEM CPEJICTB aBTOMATHU3AIUU

IIK 4.5 O6cnyxuBaHUE TEXHOJIOTHYECKOTO0 000PYA0BaHUS C JIEKTPOHHBIMH CXEMaMH YIIPaBJICHHUSI;

A Tak:xe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

OK 01. BeiOupars cmocoObl pemieHus 3amad MmpodecCHOHaIbHOM NEATeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcmonp30BaTh COBPEMEHHBIE CPEJICTBAa MOMCKA, aHAIM3a W WHTEpPHpeTanud HHGOPMAIMH, H
nH(OPMAaLMOHHBIE TEXHOJIOTUH IS BBIOJHEHHS 3a/1a4 PO (GECCHOHATBHON AEATEIbHOCTH;

OK 05. OcyiiecTBiATh YCTHYIO U TUCBMEHHYI0 KOMMYHHKAIMIO Ha TOCYapCTBEHHOM si3blke Poccuiickoit
denepanuu ¢ y4eTOM 0COOEHHOCTEN COLUAIBHOTO U KYyJIbTYPHOTO KOHTEKCTA;

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIICH Cpelibl, pecypcocOepekeHnI0, TPUMEHSTh 3HaHUs 00
W3MEHEHUH KJIMMaTa, MPUHIUIBI OepeXIMBOTO MPOU3BOACTBA, IPPEKTUBHO NEHCTBOBATh B YpPE3BBIYAMHBIX
CUTYaLUSIX;

OK 09. Ilonb3oBatbcs mpoeCCHOHATBHON JIOKYMEHTAllMell Ha TOCYJapCTBEHHOM U HHOCTPAHHOM
A3BIKAX.

[pakTuyeckue u 1abOpaTOpHBIE 3aHATUS MIPOBOJATCS B PaMKaX COOTBETCTBYIOLIEH TEMBI, MOCIE OCBOCHUS
TMIAKTUYIECKUX €JUHUL, KOTOpbIe 00ECTIeUNBAIOT HATMYME 3HAHUH, HEOOXOJMMBIX ISl €€ BBINOJIHEHUSL.



2METOJUYECKHUE YKA3ZAHUA
Tema 1.2 ITosynpoBoaHnKoBbIe NPUOOPBHI
IIpakTyeckoe 3ansaTue Nel
« Pacder h- napameTpoB TpaH3uCTOPOB»

eas:
- 3aKPEIUTh TEOPETUUECKHUE 3HAHUS 110 TEME «OUTOJIIPHBIE TPAH3UCTOPBIY;
- chopMupoBaTH YMEHUE aHATM3UPOBATH XapPAKTEPUCTUKHA TPAH3MCTOPA BKIFOUSHHOTO TIO0 CXEME C

OOIIMM SMHUTEPOM U OTIPEIEIIATh M0 XapaKTepUCTUKaM h-rmapamMeTpbl TPaH3UCTOPa;
- BbIpa0OTKa YMEHUI 1 HABBIKOB IO IPUMEHEHHIO (POPMYIL;
- BBIPAa0OTKA YMEHUI 1 HaBBIKOB 10 COCTABJIEHUIO AJITOPUTMA TUTIOBBIX 3a/IaHUH;
- IPUMEHEHHE MTOJIyYEHHBIX 3HaHUHN Ha IIPaKTHKE.
Boinosinus padorty, Bel Oynere:

YMETh:
Vol Vo2 Y3 Y4 Y5

MarepuajbHoe odecniedenue: Pa3naTounslii MaTepran ¢ UHAMBUAYAIbHBIM 33JaHUEM.
3aganue:
Paccuurats h- mapameTpsl TpaH3uCcTOpA.
Ilopsinok BbIMOTHEHNUs padOThI:
1. TToBTOpUTH NekIUIO 0 TeMe «TpaH3uCTOPBI»;
2. Paccuntars h- mapameTpsl TpaH3HCTOPA.
3. BeImosHUTE OTYET 0 MpoAeTaHHo# paboTe.
Xox pa0doThI:
1. HauepTuTh cxemy ¥ BXOJHYIO U BBIXOJIHYIO XapaKTEPUCTUKU TPAH3UCTOPA B COOTBETCTBHUE C
3aJJaHHBIM BaPHAHTOM.
2. Onpenenuts h- mapamMeTpbl 0 BXOJAHBIM XapaKTePUCTHKAM

1) hi1- BXOIHOE COMPOTHBIICHUE TPAH3UCTOPA IS IEPEMEHHOT0 curHaia. OnpeaessieTcs mo
BXOJIHBIM XapaKTE€pPUCTUKAM TPAH3UCTOpa MPU MOCTOSHHOM HarpsbkeHuu Uy,

h11§|ﬂinpl/l AUK3:0

2) hi2- ko3 duIUeHT 0OpaTHOM CBSI3M MO HANPsDKEHUIO. ONpeaenseTcs M0 BXOAHBIM
XapaKTepUCTUKaM TPAaH3UCTOpa IIPU MOCTOSSHHOM TOKe |p.

h, —— =A%J@ npu Al5=0
Ko
2. Onpenenuts h- mapameTps! 10 BBIXOAHBIM XapaKTePHCTUKAM
3) ho1- ko3 punnent nepenaun o Toxy. OnpenenseTcs Mo BEIXOIHBIM XapaKTEPUCTHKAM
TPAH3UCTOPA MPH NOCTOSIHHOM HarnpspkeHnH Ui,

h, — mﬁk npu AUg»=0



4) hyp- BBIXOIHAS TIPOBOAMMOCTD. ONpeeNnseTcs Mo BBIXOIHBIM XapaKTePUCTHKAM TPaH3UCTOPa
MIPU OCTOSIHHOM TOK€ l5. OTBETUTHh Ha KOHTPOJIbHBIE BOMPOCHI B COOTBETCTBUE C BAPUAHTOM 3aJaHUs

3. Cnenatb BBIBOJBI 110 padoTe.

®dopma npeacTaBiaeHus pe3yabTara:

PaboTa BBIONHSAETCS B TETPAIsIX IUIA MPAKTHYECKUX pabOT, coaeTcss B KOHIIE 3aHATHSA B (opMeoTdera 1o
MIpaKTUYECKOU padoTe.

Kpurtepuu ouenku:

- OIICHKA «OTJIMYHO)» BBICTABIISIETCS CTYJCHTY, €CJIH OTYET O BBIMOJHEHHH MPAKTUYECKON paboThI
BBITIOJTHEH B IOJIHOM 00BbEMe, pacdeThl BBHIIOJIHEHBI MPAaBUIILHO, OTBETHI Ha BOTIPOCHI C(HhOPMYITHPOBAHBI
TOYHO W I'PaMOTHO; CTY/IEHT CBOOOJHO BIIAJICET TEOPETHUECKUM MaTepHalioM, 0€30INO0YHO MTPUMEHSET
€r0 TPH BHITIOJTHEHUH MPAKTHYECKON PadoTHI;

- OIIGHKa «XOPOIIO» BBICTABISETCS CTYACHTY, €CIH TpPH BHIOOpE SIIEMEHTOB BBIIPSIMUTEIS
JIOTIYILIEHbl HE3HAYUTENIbHbIE OMMOKH, O(pOpMIIEHHE OTYETa MO MPAKTHYECKON paboTe HE COOTBETCTBYET
YCTaHOBJIEHHBIM TPeOOBaHMSM, OTBETHI Ha TIOCTABJICHHBIE BOITPOCH! PACKPHITHI HE B TIOJTHOM O0beMe.

- OIICHKa «YyAOBJIETBOPUTEJBHO» BBHICTABISACTCS CTYICHTY, €CIH 3aJaHHE BBITIOJHEHO C
«rpyOBIMU» OMIMOKaMH, OTYET IO MPaKTUYECKON paboTe odopmieH 0e3 coOM0/IeHUs YCTaHOBJICHHBIX
TIPaBHIL.

- OIICHKA «HEY/JA0BJIeTBOPUTEIHLHO» BHICTABIISICTCS CTYCHTY, €Cii paboTa He BHITIOTHEHA.

Tema 1.4 UCTOYHUKH BTOPUYHOIO 3JIEKTPONMTAHUS

IIpakTuyeckoe 3anaTHEe Ne2
«M3y4yeHne cxeM M BpeMEHHBbIX IMAarpaMM BbINPSIMHUTEJICi»
Henan:
- YATATh IPUHUHUITAAIBHBIE, SJIEKTPUYECKAE U MOHTAXKHBIE CXEMBI;
-aHAJIM3UPOBATh OCLMJIJIOTPAMMBI M OIIPENEIATH [0 HUM 3HAYEHUS DJIEKTPUYECKUX BEJTUYMH.

Bbinosinus patdory, Bel Oyaere:
YMETb:
VYVl Vo2 Va3 Va4 Y5
MarepuajibHoe odecrniedyeHme:
KoHcrekT nexiuii, MHCTPYKLHUS K BBIMOJTHEHUIO MTPAKTHUECKON paboThl, CIipaBoYHas JIuTeparypa,padboyas
TeTpaib.
3aganue:
1. HaueptuTh cXemMy 3aJJaHHOTO BBIPSMUTEIIS IOCTPOUTH BpEMEHHbIE AUATrPAMMBI.
2. OnpenenuTh nMapameTpsl 3a1aHHOM CEMBI.
Ilopsinok BbINOJTHEHNS PadOTHI:
1. HauepTtuth cxemy 3aJJaHHOTO BBIIIPSIMHUTES
2. [locTpouTth BpeMeHHbIE AUATPAMMBI JIJ15 33JaHHOM CXEMBI.
3. Onpenenuth nmapameTpsl 3a1aHHOM CEMBI.
4. Cnenatb, BBIBOJIBI IO PA0OTE CXEMBI.

5. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHIL. 3aIlIUTUTh padoTYy.

6. @opma npeacTaBIeHNs pe3yabTaTA:
PabGota BhIMONHSETCS B TETpamsx Ul MPAKTUYECKHX PadOT, CAAeTCs B KOHIE 3aHATHA B (hOpMEOTYeTa I10
MIPAaKTUYECKOH paboTe.
Kputepun onenkn:
- OIICHKA «OTJIMYHO» BBICTABISICTCS CTYJACHTY, €CJIH OTYET O BBINOJIHEHHH MPAKTHYECKOH PabOTHI
BBINOJTHEH B MOJTHOM 00BbEMeE, pacdyeThl BHIIIOIHEHBI MPABUIBHO, OTBETHI Ha BONIPOCH! CHOPMYITUPOBAHEI
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TOYHO M TPAMOTHO; CTYJICHT CBOOOJIHO BJaJI€eT TEOPETUYECKUM MaTepPHajoM, 0e301IIMO0YHO TPUMEHSET
€ro MPH BHITIOJIHEHUH NMPAKTHYECKON paboOTHI;

- OIICHKAa «XOPOIIO» BBICTABIIAETCS CTYJCHTY, €CIIM TPH BHIOOPE 3JIEMEHTOB BBIIPSIMUTEIS
JOIYIICHbI HE3HAYNUTENbHBIE OUTMOKH, 0()OpMIIEHHE OTYETa 1O MPAKTUUECKOW paboTe HE COOTBETCTBYET
YCTaHOBJIEHHBIM TPeOOBaHUSAM, OTBETHI Ha TIOCTABICHHBIE BOIIPOCH! PACKPHITHI HE B TIOJTHOM O0beMeE.

- OIICHKAa «Y/0BJETBOPHUTEJbHO» BBICTABIACTCS CTYACHTY, €CIIM 3a/JlaHUE BBINIOJHEHO C
«rpyOBIMH» OIIMOKAMH, OTYET MO MPAKTUYECKoi pabore odopmieH 6e3 cOOMIONEHHS YCTaHOBICHHBIX
MpaBHIL.

- OIICHKA «HeY/JA0BJIeTBOPUTEILHO» BHICTABIISCTCS CTYCHTY, €Cii padoTa He BHITIOJIHEHA.

Tema 1.4 UcToYHMKH BTOPMYHOIO 3JIEKTPONMTAHUS
IIpakTnueckoe 3ansTue Ne3
«Pacuér mapameTpoB Tpex(azHbIX BBHINPSIMUTENEH B porpamme B nporpamme Microsoft Excel».

Menan:
- U3yYHTh MPUHIUIT JICHCTBHS CXeM TPeX(Pa3HbIX BHIIPIMUTEIICH;
- HAYYUTh PACCUUTHIBATH MTApAMETPhI TPeX(ha3HbIX BBITPSIMUTEICH;
- 3aKPEMUTh TCOPETHUYCCKUX 3HAHUI;
- BBIpabOTaTh YMEHHUS U HABBIKHU 110 MIPUMEHEHUIO GOpMYIT;
- TOJIy4EeHHUE OTIBITA PEIICHHs PAaKTHYECKUX 3a1a4 B mporpamme Microsoft Excel.

Boinosinus padorty, Bel Oynere:

YMETh:

VYVl Vo2 VYn3 Vo4 Y5

MarepuajbHoe odecrniedyeHme:

KoHcnekT nexiuii, MHCTPYKLHKS K BBIOJHEHUIO MPaKTUUYECKONW paboThl, CIIpaBOYHAas JIUTeparypa,padoyas
TeTpaib.

KpaTkue TeopeTuyeckue cBeieHUs:

3ananmue:

1. PaccuuTaTh BBIIPSMUTEND B COOTBETCTBUE C 3a/IaHUEM.

Iopsinok BbINOJTHEHHSI PadOThI:
1. PaccuuTarh MOIIHOCTH CHIIOBOTO Tpanchopmaropa B mporpamme Microsoft Excel.
2. I[lo cnopaBounuky BbIOpaTh  TpaHchopMaTop.  TEeXHHUECKYIHO  XapaKTEPUCTHKY
TpanchopmaTopa npeAcTaBuTh B Tadsmie 11.1.
Ta6muma 11.1- Texanueckue nanHbie TpaHnchopmaropa

HaumenoBanue O603HaueHue 3HaueHMe
HomuHansHass MOIITHOCTH, KBA SH

HomuHanbHOE HanpspkeHne nepBUYHON 00MOTKH, B Uln

HomuHaneHOE HanpshkeHne BTOpUYHOi 00MOTKH, B U2u

HomuHanbHbIH TOK BTOPUYHOM 0OMOTKH, A 120

HanpsikeHne KOpoTKOTo 3aMbIKaHus, %0 Cx%




[Torepu xonocroro xona, Br APxx

[loTepu KOPOTKOrO 3amMbIKaHus, Bt APx3

Cxema coelMHeHHUs 0OMOTOK TpaHchopMaTopa

3. Paccuurarh 1 BEIOpATh KOJUYECTBO BEHTHJICH (THUPHCTOPOB).
4. HauepTutb cXeMy BKIIOUEHUS BEHTHIICH.
5. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHL. 3ALIUTUTH paboTy.

®opma npeacTaBJieHUs pe3yJbTaTa:
Pabora BbIOJHSETCS B TETpAAAX IJId MPAKTUYCCKUX pa60T, caacTcda B KOHIIC 3aHATUA B (1)OpMeOT‘-I€Ta 110
MpaKTH4ECKOU padoTe.

Kpurtepuu ouenku:

- OIICHKA «OTJIMYHO)» BBICTABIISIETCS CTYIEHTY, €CJIM OTYET O BBINIOJHEHUH MPAKTHUECKOW PaOOTHI
BBITIOJTHEH B ITOJIHOM 00BEME, pacdeThl BHIOJHEHBI MPAaBUIILHO, OTBETHI Ha BOTIPOCHI C(hOPMYITHPOBAHBI
TOYHO W TPaMOTHO; CTY/IEHT CBOOO/HO BIAJICET TEOPETUIECKUM MaTepHaIoM, Oe301IHO0YHO TIPUMEHSIET
€T0 TPH BBITIOJTHEHUH MMPAKTHYECKON pabOTHI;

- OIICHKAa «XOPOIIO0» BBICTABIISICTCS CTYICHTY, €CIIM TPH BHEIOOPE SIEMEHTOB BBITPSIMUATEIS
JIOTIYILIEHbl HE3HAYUTENIbHbIE OMMOKH, O(pOopMIIEHHE OTYETa MO MPAKTHUECKON paboTe HE COOTBETCTBYET
YCTaHOBIJIEHHBIM TPEOOBaHHSM, OTBETHI Ha TIOCTABICHHBIE BOITPOCH! PACKPHITH HE B TIOJTHOM 00BEME.

- OIICHKAa «Y/OBJETBOPHUTEJIbHO» BBICTABISACTCS CTYACHTY, €CIIM 3a/JlaHUE BBIMIOJHEHO C
«rpyOBIMU» OMIMOKaMH, OTYET IO MPAKTHYECKON paboTe odopmieH 0e3 coOMOIEeHUS YCTaHOBJICHHBIX
MIpaBuUII.

- OLIEHKA «HeYA0BJIETBOPUTEIbHO) BbICTABIISIETCS CTYACHTY, €CJIM paboTa HE BBITIOJIHEHA.

Tema2.1.0cHOBBI TEOpHH JOTHYECKUX PYHKIIUI

IIpakTnyeckoe 3ansiTue 4
«MuHMMU3aUMS JJOTHYeCKUX PYHKIUH Pa3IHYHBIMH METOIaMM»
Hean:

- IO3HAaKOMUTh C METO/IaMH MUHUMU3AIUH JIOTUYECKUX (PYHKINH;
- cOpMHUPOBATh HaBBIKU MMPOIPAMMUPOBAHHUSI POCTHIX aJITOPUTMOB PabOTHI AIEKTPOTEXHUUECKUX
YCTaHOBOK.

Boinosinus padory, Bl Oynere:

YMETh:
Vol Va2 Va3 Y4 Va5

MarepuajibHOe 00ecnevyeHHe:

KoHcnekT jeKiuii, MHCTPYKIMS K BBIOJHEHHUIO IPAKTUYECKON paboThl, CIpaBOYHAs JIUTEeparypa,padbodast
TeTpaJib.

3aganue:
1. U3y4uTh METOIbI MUHUMHU3AIINU JTOTHUECKUX (PYHKITHH.

2. Pemuts 3amauy.

ITopsinok BbIMOTHEHNs padOTHI:



1. TToBTOpHUTH TEOpETUUECKUN MaTepHal 1o TeMe «OCHOBBI TEOPUHU JIOTUYECKUX (DYHKIIHID»
2. N3yunthb criocoObl MPeACTaBICHUS JTOTUIECKUX (DYHKITHIL.

3. BBIIOJIHUTE CHHTE3 JIOTHYECKOM IIENH 10 3a1aHHOU (PYHKITUH.

4. 3yuuTh METOJIbl MUHUMHU3ALUH JIOTHYECKUX (PYHKINH.

5. Pemntsb 3a1a4y 10 MUHUMHU3ALUU JIOTUYECKUX (DYHKLINH.

6. Crenathb BBIBOJIBI 110 padoTe.

7. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL. 3aIUTUTD PaboOTYy.

®opma npeacTaBJieHUs pe3yJbTara:
PaGoTa BBIIIOJIHSAETCS B TETpaldX IJId IMPAKTUYCCKUX pa60T, caacTcia B KOHIIC 3aHATUA B (1)0pMeOT‘-IeTa 110
MIpaKTU4ECKOU padoTe.

Kpurtepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABISETCS CTYACHTY, €CJIM OTYET O BBIMOJIHEHUU MPAKTHUYECKON pabOThI
BBITIOJTHEH B ITOJIHOM 00BbEMe, pacdeThl BHIOJHEHBI MPAaBMUIILHO, OTBETHI HA BOTIPOCHI C(HhOPMYITHPOBAHBI
TOYHO M T'PaMOTHO; CTY/IEHT CBOOO/HO BJIaJIe€T TEOPETUUECKUM MaTepuaaoM, 0€301IHMO0YHO PUMEHSIET
€r0 TPH BBITIOJTHEHUH MPAKTHYECKON paboTHI,

- OIEHKa «XOPOLI0» BBICTABISAETCS CTYACHTY, €CIM IpH BBIOOPE 3JIEMEHTOB BBINPSIMUTEIS
JIOTIYILIEHbl HE3HAYUTENbHbIE OMMOKU, OpopMIIEeHHE OTYETa MO MPAKTUYECKONH paboTe HE COOTBETCTBYET
YCTaHOBIJIEHHBIM TPeOOBaHHSM, OTBETHI Ha TIOCTABICHHBIE BOITPOCH! PACKPHITHI HE B TIOJTHOM O00beMe.

- OIEHKa «yAOBJIETBOPUTEJbHO)» BBICTABISETCS CTYIEHTY, €CIM 3a/laHue€ BBIMIOJHEHO C
«rpyOBIMU» OMIMOKaMH, OTYET MO MPAKTUYECKON paboTe odopmiieH 0e3 COONIOACHHS yCTaHOBIEHHBIX
TIPaBHIL.

- OLIEHKA «HeYA0BJIETBOPUTEIbHO) BbICTABIISETCS CTYACHTY, €CJIU paboTa HE BBIITOJIHEHA.

Tema 2.5. OcHOBHbBIE CBEIEHUS 0 MUKPOIIPOI[ECCOPAX U MUKPOKOHTPOJLJIEpax
IIpakTnyeckoe 3ansitue NeS
IIporpammuposanue IJIK

Hean:
- IO3HaKOMUTB C MpUHIHIaMu porpamMmmupoBanus [TJIK;
- cOpMHUPOBATh HABBIKU MIPOIPAMMUPOBAHUSI IIPOCTHIX AJITOPUTMOB PAOOTHI IIEKTPOTEXHUUECKUX
YCTaHOBOK;
- IO3HAKOMUTH C UHTEpdeiicoM cpelbl pa3padoTKy;
Bbinosinus padory, Bol Oyaere:

YMETh:
Yal Yn2 Y3 Y4 Yas
MarepunanbHoe o0ecnieyeHune:
KoHcrekT nexiuii, MHCTPYKLKS K BBIMOJTHEHUIO MPAKTHYECKON paboThl, CIipaBoOYHas JIUTeparypa,padboyas
TeTpalb.
3amanmue:
1. Uzyuuts npunHimnsl nporpammupoBanus [IJIK u 0coOeHHOCTH si3bIKa peleHO-KOHTAKTHBIX
cxeMm, win peneiinpix quarpamm ( LD) u s3eik FBD.
2. WccrnenoBaTh OCHOBHBIE JIOTUUECKUE DTIEMEHTHI.
3. CocTtaBuTh MporpamMmy JAjs 33JJaHHOTO MPEnoJaBaTesieM alropUuTMa.
4. PemuTs keiic «PazpaboTka anroputMa v COCTaBJICHUE MPOTPAMMBI [T 3aJAHHOTO MEXaHU3May.
5. M3yunThb nOrudecKre CXeMbl TepMUHAIA PEIEHHON 3aIIUThl U aBTOMATHKH.
IHopsaok BbINOJHEHNSI pa00THI:



1. IloBTOpUTH TEOpeTHUYECKUI MaTepuan 1o TeMe «OCHOBHBIE CBEJIEHMSI O MUKpOIpOIeEccopax U

MHUKPOKOHTPOJUIEPAX»

2. V3y4nth O0COOCHHOCTH SI3bIKa PEJCHHO-KOHTAKTHBIX CXEM MM peneiHbix quarpamm (LD) u
pelnTh 3a1ady.

3. M3yunthb ocobenHoctu si3pika FBD u permmth 3amaqy.

4. ITo3znakomuTthes ¢ uaTepdericom I10 mis mporpammuposanus T1JIK.

5. CocraBuTh nporpammy Ha si3pike FBD 15 3amanHoro npenojaBarenieM alropuTMa.

6. Pemuts keiic «Pa3paboTka anropuTMa U COCTaBICHHE POTPAMMBI IS 33JaHHOTO MEXaHU3May.

-BBITIOJIHUTH aHATIU3 PaOOTHI 33JJaHHOTO YCTPOMCTBA;

- U3YYUTb NPUHIUIHAIBHYIO SIEKTPUUECKYIO CXEMY 3a/laHHOT0 YCTPOICTBA;

- CaMOCTOATENIBHO pa3paboTaTh AITOPUTM pabOThl YCTPOMCTBA, pabOThl YCTPOWCTB 3aIUUTHI U
CUTHAJIU3AaLINN;

- HamucaTh nporpammy Ha si3bike FBD 11 peanuzanuu 3aJaHHOTO alropuTMa.

7. I3yuuTh nornyeckue cxeMbl TepMHHaja peneiiHon 3amurthl U apromatuku (MT3, YPOB, AIIB,
AYP);

8. Crenath BBIBOJIBI IO paboTe

9. 3amuTUTH padoTy.

®opma npeacTaBJieHUs pe3yJbTara:
Pabora BpIONHSETCS B TETpAAIX JJId MPAKTUYCCKUX pa60T, caacTCda B KOHIIC 3aHATHUA B (l)OpMeOT‘—IeTa 110
MpaKTH4eCcKon padoTe.

Kpurepuu onenkm:

- OIICHKA «OTJIMYHO)» BBICTABIISIETCS] CTYICHTY, €CJIM OTYET O BBIMOJHEHHH MPAKTUIECKOH pabOTHI
BBITIOJIHEH B MOJHOM 00BbEME, pacueThl BBHIOJHEHB! MPABMIILHO, OTBETHI HA BOMPOCH CPOPMYITHPOBAHBI
TOYHO M TPaMOTHO; CTY/IEHT CBOOOJHO BJIaJICE€T TEOPETUYECKUM MaTepHaIOM, Oe30MHO0YHO TPUMEHSIET
€ro IpY BBIMOJHEHUH MTPAKTUUYECKON paboThI;

- OIIEHKa «XOPOLI0» BBICTABISAETCS CTYACHTY, €CIM MPHU BBHIOOPE 3JIEMEHTOB BBHIMPSIMUTEIS
JOTIYILIEHbl He3HAYUTENbHbIE OMMOKU, O(pOpMIIEHHE OTYETa MO MPAKTHUECKON paboTe HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBaHUSIM, OTBETHI Ha MOCTABJIEHHbIE BOIIPOCHI PACKPBITHI HE B TIOJTHOM 00BbEMeE.

- OIEHKa «YAOBJIETBOPUTEJIbHO)» BBICTABISETCS CTYIEHTY, €CIM 3a/laHue BBIMIOJHEHO C
«rpyOBIMU» OMIMOKaMH, OTYET IO IPAKTHYECKON paboTe odopmieH 0e3 coOM0IEeHUsS YCTaHOBJICHHBIX
MIpaBuUIIL.

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BbICTABIISIETCS CTY/ACHTY, €CIM paboTa HE BBIMIOJIHEHA.

Tema 1.2 ITosrynpoBoAHNKOBBIE IPUOOPBI
JlaGopaTopHoe 3ansiTie Ne 1

«HM3yueHune J1a0OpPaTOPHOIrO CTEHIA U MOPHAIKA BHINOJIHEHUs J1a00paATOPHBIX padoT.
HHCcTpyKTAXK 110 TEXHHKE 0e30I1aCHOCTHY.
ean:
- 03HAKOMHUTH CTYACHTOB C YCTPOMCTBOM JIaOOPATOPHOTO CTEH[A, MOPAIKOM MpoBeACHUS padoT,
TpeOOBAaHUSMU TEXHUKH OE30MMACHOCTH MPH MPOBEIECHUU PadoT;
-TIOJTy4eHHE CTYIEHTAMU MPAKTHUYECKUX HABBIKOB MPOBEJIEHUS IKCIEPUMEHTa M 00pabOTKH ero
pe3ynbTaToOB.

Boinosinus padorty, Bl Oynere:



YMETh:
Vol Va2 Va3 Yod Y5 Y6

MatepuajibHOe ofecrieyeHHe: MHCTPYKIHS MO BBINOJHEHUIO JabopaTopHOi paboTel Nel, creHmyueOHBIH
«DJIEKTPOHUKAY;

3amanue:

1. O3HaKOMUTBCS C MOPSAIKOM MPOBEIEHUS J1a0OPATOPHBIX PabOT, YCTPOMCTBOM JabOPATOPHOTO
crenia «OCHOBBI 3JIEKTPOHUKID.

IHopsinok BbInoIHEHNs PadOTHI

1. BHuMaTenbHO IPOYUTATH HHCTPYKIUIO IO TEXHUKE OE30IaCHOCTH, BBICIYIIATh HHCTPYKTAX 110
TEXHUKE O€30MaCHOCTH, OTBETHUTh HAa KOHTPOJBbHBIE BOIPOCHI, paclucaTbCsi B KypHaJle MO TEXHUKE
0€30MacCHOCTH.

2. [IpounTaTh 00ImMKE TPeOOBAHMSI K BBITOJIHEHUIO JTJA0OPAaTOPHBIX PadOT.

3. O3HaKOMHTHCS ¢ YCTPOMCTBO JIAOOPATOPHOTO CTEH/IA.

4. I3yunth 0003HAUEHMSI Ha HU3MEPUTENbHbIX MpUOOpax M HaMMcaTh UX XapaKTEPUCTHKY.
Ompenenuth 1eHY neiaeHusi npubopa. OmnpenenuTh KIacCc TOYHOCTH Npubopa W MaKCHUMAIbHYIO
a0COJTIOTHYIO MTOTPEIIHOCTH MPH 33JaHHOM IpeJiesie U3MEPEHHUSL.

5. U3yuuts ycrnoBHbIe rpaduueckre 0003HaYeHHs Ha JIEKTPUUYECKUX CXeMax

Xox pa0doThI:

6. BHnMaTenpHO MpoYnTaTh HHCTPYKIIMIO IO TEXHUKE O€30MTAaCHOCTH, BBICIYIIATh HHCTPYKTAX IO
TEXHHUKE O€30MacHOCTH, OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI, PAacHUCAThCs B JKypHaje MO TEXHHUKE
0€30MaCHOCTH.

A) Henb3s kacatbes pykaMu KJIEMM, OTKPBITBIX TOKOBEAYIIUX YacTel M HaXOASIIKUXCS MOIHAMPSHKEHUEM
3JIEMEHTOB LENEN.

B)IIpexxie ueM mpou3BOAUTH KaKHe-TMOO M3MEHEHHsS] B CXeMe, €€ HY)KHO OTKJIIOUYUTh OTHCTOYHHUKA
AIEKTPUYECKOMN SHEPIHUU.

B) Bce nepexitoueHus B 3JEKTPUUECKUX CXeMaX HeO0OXOIUMO MPOU3BOAUTH TOJIBKO MPH CHATOM
HaMpsHKEHUH, TO €CTh MPU OTKIIFOYEHHOM aBTOMAaTUYECKOM MPEA0XpaHUTENE.

I') Ilpexxae yeM OPUCTYNUTh K COEAMHEHMIO SJIEMEHTOB CXEMbl, PACIOJIOKEHHBIX Ha CTEH]IE,
HE0OX0IMMO YOEIUTHCS, YTO KOHTAKThl aBTOMATOB CETH OTKJIIOUEHBI.

J1) Henb3s mpoBepsTh MajibllaMU HaJIM4YWe HAMpPSDKEHUS MEXIY BBIBOJAMH MCTOYHUKA MUTAHUSUIIH
JUHEIHBIX MPOBOJIOB CETH.

E) He mpukacaiitech K 3aKuMaM OTKIIOYEHHBIX OT padoTaroliei 1enu KkouaeHcatopos. [loMHuTe,4T0 B HEM
MOKET COXPAHSTHCS ONACHBIN JJIsl 3I0POBBSI OCTATOUHBIN 3apsi.

) Cbopka >1eKTPHUUECKUX CXEM JIOJKHA MPOU3BOAUTHCA COCTUHUTENLHBIMH MPOBOJAMU CHCIIPABHOM
u3ossueil. Henb3s monp30BaThCs MpOBOAaMU 0€3 HAKOHEUHUKOB WIIH HITHIPEH.

3) [Ipexae uem pazbupath 1eMb, YOS IUTECh, UTO HICTOYHUKH MUTAaHUs OTKIoUeHbl. 1) Henmb3s
CaMOCTOSITENILHO MCTIPABJIATH BBIIIEIIEE U3 CTPOS SIEKTPOOOOPyAOBaAHHUE.

K) Bo Bpems BbimonHeHus 1ab0paTopHOl pabOThI KaTErOPUUYECKU 3alpeliaeTcs XOXKIACHHUE IO
J1a00paToOpHH.

JI) Bo Bpems BBINOJIHEHUS J1a0OpaTOpHOUM paboOThl Ha pabodyeM MecTe He JIOJKHO OBITHIIOCTOPOHHHUX
MPEeIMETOB.

M) [Ipou3BoanTe Kakue-1MOO MEPEeKIIOYEeHUsT Ha TIJIABHOM pacHpeAeIUTeIbHOM  IIHUTE
na0opaTOpHHM U MyJbTe YIpaBieHUs JadopaTopHbMU cTeHamu ctyaeHtam 3AITPEIIEHO!

7. IlpounTath oO1IMEe TPEOOBAHMS K BBINOJIHEHHIO Ja0OPAaTOPHBIX PadoOT.

JIaGopaTopHasi paboTa sSIBJISETCSl UCCIE0BaTENIbCKOM paboToil. Llenbio BeIMoNHEHUS J1a00paTOPHBIX paboT
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SIBJISICTCSL TIOJTBEPKICHUE TECOPETHUSCKUX MOJIOKEHUH, OCMBICICHHE (DU3MUYECKUX SIBICHUN M MU3y4EHHBIX
Ha TEOPETHUECKUX 3aHATUSAX 3aKOHOMEPHOCTEN.

Crynentsl, paboTaromue B 1a00paTOpuu, pa3AeisaioTcs Ha OpUrajsl 1Mo TpU-YeThIpe deroBeka. B Hauame
KaX/I0OTO 3aHATUS TPOBEPSETCS MNOArOTOBICHHOCTh CTYJACHTAa K BBIOJHEHHIO JaOOpaTOpHON paboOTHI.
CryneHT nA0KeH 3a01aroBpeMEHHO IOATOTOBUTHCS K MPEACTOSIIEMY 3aHATUIO B Jjaboparopuu. B
MIOATOTOBKY BXOJUT M3yYEHHE COOTBETCTBYIOLIUX pa3eiioB TEOPETUYECKOIO Kypca IO JIEKIMOHHBIM
3aMucsM W y4eOHOH JmTeparype, BBINOJHUTH NPEABAPUTEIHHO BBIJAHHOE 33jJaHue mperonaBaTens. Ha
3aHSITHH HEOOXO0JMMO UMETh KapaHalll, TUHEHKY U KaIbKYJIsATOP.

CryneHT, NOJYYMBIIMHM JIOMYCK K JIaOOpaTopHOW paboTe, MPHUCTYMAeT K COOpKE JIEKTPUYECKON MenH
onbITa. [lonkmtoueHre CXeMbl K CETH pa3pellaeTcs TOJbKO I0CNe MPOBEPKH IpenojaBaTesieM. 3aKOHUKB
UCHBITAHUE, KaXIbIH CTYIEHT IOKa3blBAaeT pe3yJbTaT IPErnojaBaTelllo, 3aTeM OTKIIYAaeT CXEMY OT
nuTaHus , pazOupaer cxemy. Ecnu pe3ynbrarel ombiTa OyayT NpHU3HAHBI HEYAOBIETBOPUTEIBHBIMH, TO
HEOO0XOMMO MOBTOPUTH OMBIT. [0 OKOHUaHUM PabOTHI BCE COENMHEHMS JOJDKHBI OBITH pa3o0paHbl, BCE
MIPOBOJHUKM HEOOXOAMMO paclyraTh W IepeAarh MpenojaBarento. [locie ycmemHoro 3aBeplieHHs
OKCIIEPUMEHTA CTYACHT OQOopMJIIeT OTYEeT O TMPOJeTIaHHON J1abopaTopHOW paboTe, BBITOIHSIET
HE0OXO0IMMBbIE pacueThl, OTBEUAET Ha BOIPOCHI.

OTuer JOHKEH COoAepKaTh: CXEMbl IKCIIEPUMEHTOB, TaOIHIIbI C JAHHBIMU U3MEPEHUN, TpaduKH, BEKTOPHBIE
JUarpaMMBbl, PE3yJbTAThl BBIYMCICHUH, pacdeTHbIC (DOPMYJIIBI M BBIBOIBI.

[TonydyeHHsie naHHBIC HAOMIOAECHUN CTYAEHT YaCTUYHO OOpabaThIBaeT B JIAOOPATOPHH, a OKOHYATEIHHO —
oMa. DJIEKTPUYECKHE CXEMbl, BEKTOpPHBIE TuarpaMMbl M TpapuKd CIIEIYyeT BBIYEPUYHBATH AKKYpPaTHO
KapaH/JalioM, MpUMEHssl YepTEKHbIE TPUHAUIEKHOCTH. BeKTOpHbIE IuarpaMMbl CTPOSITCS C COOJTIOJICHHEM
MaciiTaba: BbIOpaHHBIM MacIITald yka3bIBaeTcsl psiioM ¢ HauepueHHOU auarpammoil. Ilpu BeiuepunBaHUU
ANEKTPUUECKUX CXEM CIIEAYeT UCIOIh30BaTh YCIOBHBIE 0003HaYeHus B cooTBeTcTBUU ¢ ['OCT.

8. O3HaKOMHUTBHCS C YCTPOUCTBO jabopatopHOro cTeHaa. M3yduTh OCHOBHBIC OJIOKH U 3JIEMEHTHI
71a00paTOPHOTO CTEH/IA.

Jlnst  mpoBeneHHs J1a0OpaTOpHBIX pabOT TO  JJIEKTPOHHUKE UCIOJB3YyeTcsi MOHOOIOK  «OCHOBBI

3JIEKTPOHUKK», TIPEJICTABIICHHBIN HAa puCyHKe 1.1

Pucynox. 1.1- MoHO6510K «OCHOBBI 3J1€KTPOHUKU» MOHOOJIOK BKIIIOUAET B ceOs:

1) Moaynp nuTaHus, oOeceYnBaIOIINi BBOJ onHO(a3HOro Hanpsbkenuss —220 B, mosydenue
HU3KOBOJIBTHOTO MEPEMEHHOT0 HamlpsbkeHus -12 B — M mocTosHHBIX HanpspkeHud nutanus + 12Bu-12
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2) U3MEPUTEIILHBIC TPUOOPBI, TIO3BOJISIONIUE:

- BBITIOJIHSTH @HAJIOTOBBIMH TPUOOPaMHU U3MEPEHUS IOCTOSIHHOTO TOKA;

- BBIMIOJIHATH C TIOMOIIBIO IIU(PPOBBIX NMPHUOOPOB U3MEPEHHS HAMIPSDKEHHS B IIETIAX HOCTOSHHOTO U
IIEPEMEHHOTO TOKA;

- obecrnieunBaTh C MOMOIIBIO (PYHKIIMOHAIBFHOTO TeHEpaTopa MmoAady W3MEPHUTENbHBIX CUTHAJIOB
CHHYCOUIATIBLHOU U MPSIMOYTOJIBLHON (POPMBI K HCCIIEAYEMOMY YCTPOUCTBY;

3) perymsropbl Hanpspkenuit KP1 u KP2, mosBossroniue W3MEHSTH IM0JaBacMble Ha HHX OT
WCTOYHHUKA TUTAHUSA HaNpsDKEHUS Oe3 OrpaHuyYeHus JUOO0 C OTpaHUYEHHUEM TOKa B 3aBUCHUMOCTH OT
HCCIIEIyEMOU CXEMBI;

4) cucremy wuMIyibcHO-(azoBoro ynpasienus (CUDY) mis ynpaBieHUs: THPUCTOPAMH H
CUMHUCTOPOM;

5) s paboThl € JIOTHYECKHMH JJIEMEHTAMHA B MOHOOJIOKE MPEIyCMOTPEHBI OJIOKH JIOTHUECKHX
ypoBHe# («0» u «1»), UMIYyIIbCOB (EMMHUYHOTO M HYJEBOTO) U T€HEPATOP MOJIOKHUTEIbHBIX UMITYJIHCOB
Pa3IUYHbIX YacTOT;

6) OJIOK-CXEMBI:

- IUOJIbI ¥ TUPUCTOPHI;

- TPAH3UCTOPHI;

- OIEpaLlMOHHBIN YCUIIUTE;

- IOTUYECKHE PTIEMEHTHI.

9. M3yunth 0003HAYECHWs] HAa W3MEPHUTENBHBIX NPUOOpax W HANKMCAaTh WX XapaKTePHCTHUKY.
Ompenenuth 1eHy aeneHus npudopa. OmnpenenuTs KiIacCc TOYHOCTH MNPUOOpa W MaKCUMAIBHYIO
a0COJTIOTHYIO MTOTPEIIHOCTH MPU 3aJJaHHOM IIPEJIesie U3MEPEHHUSL.

10. M3yuuTh ycioBHBIE Tpaduueckre 0003HaUYEHUS BCEX JIEMEHTOB, PACIIOIOKEHHBIX HA CTCHIE.

dopmMma npeacTaBiaeHNs pe3yJabTaTa: OTUET ONPEACICHHON padoTe.

Kpurepun oneHku:

- OIICHKA «OTJIMYHO» BBICTABIIICTCS CTYJCHTY, €CJIH OTYET O BBIOJHEHHUHU JIA0OPATOPHOU PabOTHI
BBITIOJTHEH B IOJIHOM 00BhEMe, pacdeThl BBIIOJIHEHBI MPABUIILHO, OTBETHI HA BOTIPOCHI c(hOpMYITHPOBAHBI
TOYHO U TPaMOTHO; CTYJICHT CBOOO/HO BJIAJICET TEOPETUICCKUM MaTEpHaIoM, Oe30IIHO0YHO TIPUMEHSIET
€ro MPH BHITIOJHEHUH J1a00paTOPHOI paboTHI;

- OLICHKa «XOPOII0» BBICTABIICTCS CTYIEHTY, €CIH JIONYIICHbl HE3HAYMTEIbHBIC OIIMOKH B
pacuerax, o¢opMIICHHE OT4YeTa IO JIAOOPAaTOPHOH paboOTe HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHMSM, OTBETHI Ha MOCTABJIICHHBIC BOIIPOCHI PACKPHITHI HE B TIOJHOM O0BbEMeE.

- OIICHKAa «Y/OBJETBOPHUTEJIbHO» BBICTABIISCTCS CTYACHTY, €CIIM 3aJlaHUC BBIMOJIHEHO C
«rpyOBIMU» OIIMOKaMH, OTYET MO JiabopaTopHOW paboTe odopmieH 0e3 COOMI0AEeHUs YCTAaHOBJIEHHBIX
MIPaBHII.

- OIICHKA «HEY/JA0BJIeTBOPHUTEIBLHOY BHICTABIICTCS CTYACHTY, €CIIM pad0Ta HE BBIIIOJIHECHA.

Tema 1.2 ITo1ynpoBoAHMKOBBIE NPHOOPHI

JlaGopaTopHoe 3ansiTue Ne 2

«HccnenoBanne BHINMPSAMUTEIbHOTO U0
ean:
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- 3aKpEIUTh TEOPETUUECKHE 3HAHUS 110 TeMe «l 101yl pOBOTHUKOBBIN BBIIPSMUTEIIBHBIN THOI.
- chopMupoBaTh yMEHHUE CTPOUTH BAX BBIIPAMHUTENBHBIX MOJIOB.

- chopMupoBaTh yMEHHE TIOJIb30BaThCSl M3MEPHUTEIBHBIMH Tpubopamu, o00pabaThIBaTH
pe3yAbTaThl U3MEPEHHUS.
- copMHpoBaTE yMEHHE AHAIM3HPOBATH XAPAKTEPUCTHKH JAWOAA W ONPEACTATH IO
XapaKTepUCTUKAM OCHOBHBIE ITapaMEeTPBbI.
Boinosnus padorty, Bel Oynere:
YMETB!
VYal Yn2 Yn3 Va4 Yas5 Y6
MarepuajnbHoe ob6ecnedyeHue: MHCTPYKIIHUS MO BBITIOJIHEHHIO J1abopaTopHoit paboTsl Ne8,mabopartopHbie
CTEHBI «DIEKTPOHUKAY;.

3ananmue:
1. Ilpocnymmath HMHCTPYKTAXK IO BHITIOJHEHUIO JJA0OPATOPHOM PabOTHI.
2.CornacHO MHCTPYKIIMM BBITIOJIHUTH Ja00PaTOPHYIO padoTy.
IMopsi1ok BHIMOJTHEHNS PA0OTHI:
1. U3yuuts nekmuio mo teme «[1orymmpoBoTHUKOBEIE THOIBIY;
2. BHHMaTenpHO MPOYUTATh WHCTPYKIMIO, O3HAKOMHUTHCS C TpHOOpaMU W 00OPYIOBaHHEM,
OTIPEJICITUTH TICHY JICJICHUS TTPHOOPOB.
3.M3y4unTh cXemMy JJIsl CHATHS, ONIPEICTTh Ha3HAUCHHUE BCEX 3JIEMEHTOB cXeMbl. HauepTuTh cxemy.
4. coOpaTh CXeMy | BBITIOIHUTH U3MEPEHUs 1715 TocTpoeHus BAX auomos.
a) CoOpaTh cxemy JUIs WCCIICIOBAHUS BBIMPSIMUTEILHOTO JIHO0JIa Ha TIOCTOSSHHOM TOKE B COOTBETCTBHH C
NPUHIMIHATBEHOW cxemoi puc. 2.1. JIig wW3MepeHus aHOJHOTO TOKa BKIOYHATH MHJUTHAMIIEPMETP
nmocTossHHOTO Toka ¢ mpemenom 100 MA. s w3MepeHHs aHOJHOTO HAINPSHKCHHSI HCIOJB30BaTh
MynbTuMeTp. [locnenoBarenbHo ¢ AMOAOM BKIIIOYUTH TOKOOTPAaHMUMBAIONINH pe3uctop RH.

Pucynok 2.1- Cxema i casitust BAX 1u1st mpsiMoid BETBU

CHATh BOJBTAMIIEPHYIO XAPAKTEPUCTUKY BBIIPSIMUTENBHOIO AMOJA HA MOCTOSSHHOM TOKE JUIsl MPSMOM
BeTBH (puc. 2.1); /s CHATHS XapaKTEPUCTHUK PEryJupoBaTh HAMPSHKEHHE Ha BBIXOJE MOTEHIIMOMETPA,
pe3ynbTaThl u3MepeHuil 3anectu B Tabnuiy Tabnuna 2.1. Iloctpouts BAX nuona, onpenenuTs OCHOBHBIE
TOYKH Ha XapaKTEePUCTHUKE.

6) CoOpats cxeMy it cHiaTus oOpatHoil BeTBM BAX, moaxmiounB k RP2 ucrounuk -12 B u 3ameHuB
MUJUTHAMIIEPMETP, IIOMEHSB TAKXKeE €T MOJSIPHOCTD MOAKIIOUeHus (puc. 2.2) u cHATh 00paTHyt0BeTBh BAX
muona. [Toctpouts BAX auona, onpenenuTs OCHOBHBIE TOUKH HA XapaKTEPUCTHKE.
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Pucynoxk 2.2- Cxema it casatus BAX uist npsiMoii BeTBU
Tabnuua 2.1-Pe3ynbpraTsel H3MepeHus
[Ipsimoii Tok, A
[Ipsimoe
HarpsbkeHue, B
OOpaTHBIN TOK, A
O6parnoe
HanpsbkeHue, B
B) OmpenenuTs mapameTpsl JMOJA: MaKCHMAIBHOE HANPSHKEHWE MEXAY aHOJOM M KaTOJOM B OTKPBITOM
coctosunn Uak mnpu MakcMManbHOM aHOAHOM TOKE lamax, TMOporoBoe Hampsbkenune Uo
T epeHnaIbHOe CONPOTUBIICHUE;
I') CoOpats cxemy s monyuenus BAX auwona Ha skpane ocuuiuiorpada. MccnenoBanue
BBITIPSIMUTEIHHOTO JTHO/Ia BBITIOJHSAETCS HAa IEPEMEHHOM TOKE B COOTBETCTBUU C NMPUHINITHAIEHONWCXEMO
puc. 2.3, Bxox V (CH2) ocmmmorpada noairounTs K myHTy RS2, a kopmyc ocrmuniorpadacoeInHuTh
¢ obmuM mipoBoioM. Bxon X (CH1) ocumuiorpada nmoAkmrounTs K anoAy Auoaa. [Ipu 3ToM nepeximovarens
pasBepTku ocumuiorpada noymkeH ObITh mepeBeneH B moiiokeHne XJI. CBeTANIyrocsTOUKy Ha DKpaHe
ocumuiorpada MOMECTHTh B Havyano koopauwHaTt. [lomate nmuranue. 3apucoBate BAXwona, onpenenmTh
MacITalbl 10 TOKY M HATIPSHKEHHIO.
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Pucynok 2. 3- Cxema i castust BAX 11s ipsiMoid BETBU

n) OnpenenuTs MO OCIMIIOIPaMME IapaMeTphbl JHUOJa: MaKCUMAIbHOE HAIPSHKCHHE MEXIY aHOIOM MU
KaToJIOM B OTKPBITOM COCTOSIHUM IIPH MaKCHMMaJbHOM aHOJHOM TOKe, MOporoBoe HampsbkeHue Uo
muddepeHInanbHOe CONPOTUBIICHHUE, CPABHUTD C PE3yJIbTaTaMHM, MOJYYCHHBIMU Ha MMOCTOSTHHOM TOKE.

4. IToctpouts BAX nuona, onpeieanTh OCHOBHBIC TOYKH Ha XapaKTEPUCTHKE.

5. Cenathb BBIBOIBI 11O paboTe.

®dopma npeacTaBIeHUs Pe3yJIbTaTa: OTUET ONPENEIICHHON padoTe.
Kpurepun oneHku:

- OIIEHKa «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CIM OTYET O BBHIMOJIHEHUU Ja00paTOpHON paboThI
BBHITIOJIHEH B TMOJHOM O00BEME, pacueThl BBHIIIOJHEHBI MPABIIILHO, OTBETHI HA BOMIPOCHI CHOPMYITHUPOBAHBI
TOYHO M TPaMOTHO; CTY/IEHT CBOOO/JHO BIJIaJieeT TEOPETUUECKUM MaTepuaaoM, 0e301HMO0YHO PUMEHSIET
€ro TP BBIMIOJHEHUH J1a00paTOpHOI paboTHI;

- OIICHKa «XOPOILIO0» BBICTABISETCS CTYACHTY, €CIM JOMYIIEHbl HE3HAYUTENbHbIE OIIMOKH B
pacuerax, odopmieHHe oOT4eTa MO JabopaTopHOM paboTe HE COOTBETCTBYET YCTaHOBICHHBIM
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TpeOOBaHUSM, OTBETHI HAa TIOCTABJICHHBIC BOIPOCH! PACKPBITHI HE B ITOJIHOM 00bEME.

- OILICHKa «YyAOBJETBOPUTEJIBHO» BBICTABISETCA CTYJIEHTY, €CJIM 3aJaHUE BBIMOJIHEHO C
«rpyOBIMH» OIIMOKAaMH, OTYET MO JlabopaTtopHOW pabore odopmiieH 0e3 COONIOJEHUS YCTaHOBJICHHBIX
MpaBUJL

- OLIEHKA «HEeYAO0BJICTBOPUTEIbHO» BbICTABIISIETCS CTY/ACHTY, €CJIM padoTa HE BBIIIOJIHEHA.

Tema 1.2 ITosynpoBoaHnKoBbIe NPUOOPHI

JlabopaTtopHoe 3ansTie Ne 3
«HccnenoBanne OMIOJAPHOIO TPAH3UCTOPA»

Hean:
- 3aKpeNuTh TeOpeTUUECKHe 3HaHUs 1o TeMe «[1oyynpoBoIHUKOBBIE TPHUOOPHI».
- C(l)OpMI/IpOBaTB YMCHHEC CTPOUTH BXOAHBIC U BBIXOJHBIC XapaKTCPHUCTUKU TPAH3UCTOPA.

- copMupOBaTh yMEHHE IIOJIb30BATbCA H3MEPUTENbHBIMU IpubOpamu, 00pabaThiBaTh
pe3ynbTaThl U3MEPEHUSI.
- chopMupoBaTh yMEHHE AaHAIM3UPOBATh XaPAKTEPUCTUKH OUMOJIIPHOTO TpaH3UCTOpa |
OTIPENIETISATh TI0 XapaKTEPUCTUKAM OCHOBHBIE TTapaMeTpHI.
Boinosinus padorty, Bul Oynere:
YMETb:
VYVl Vo2 VYu3 Va4 Y5 Y6
MarepuajbHoe o0ecriedeHHe: WHCTPYKIIHS 110 BBITOTHEHUIO JIabopaTtopHOU padoTel Ne3,mabopaTopHbie
CTEHJIbI "DNEeKTpOHUKA".
3ananmue:
1. IlpocnymaTh HHCTPYKTAXK IO BHITIOJHEHUIO JJAOOPATOPHOM PabOTHI.
2.CoryiacHO MHCTPYKIIMH BBITIOJTHUTE Ja00paTOpHYIO paboTy.
Iopsinok BbINOJTHEHHSI PadOThI:
1. U3yuuts nexuuio no teme «I1omyrnpoBoIHUKOBbBIE TPAH3UCTOPHD»;
2. BuHuMarenpHO TpOYUTATh WHCTPYKIMIO, O3HAKOMHUTHCS C NpubOpamMu H 00OpyIOBaHHEM,
OTIPEIeNUTh 1IEHY JeJIeHUs TPHUOOPOB.
3.M3yuntsh cxemy s cHatus BAX tpan3ucrtopa, onpeaennTh Ha3HauYeHUE BCEX JIEMEHTOB CXEMBI.
Haueprtuts cxemy.
4. DKCniepUMEeHTaIbHOE HCCIIE0BAHNE XapaKTEPUCTUK OUIOISIPHOTO TPAH3UCTOPA .
a) cobpaTh CXeMy Ul CHSTHUS XapaKTEpUCTUK MPSAMOI mepeAayd Mo TOKY OWIIOJSIPHOTO TpaH3UCTOpa
(puc.31). Jlna uamepenus Toka 0as3pl MOAKIIOUATE Muumamnepmerp PA1 (mo 1 MA), a nins usmepeHust
TOKa KoJiieKTopa noakimounTh PA (o 100 MA). [lnst u3MepeHus HanpspKeHHUS Ha KOJUIGKTOPEUCTIONh30BaTh
BoJbTMETp PV1; B KauecTBe pe3ucTopa B IENH KOJUIEKTOpPa MCIMONb30BaTh pesuctop RP3 (mo ykazanuro
MpernoaBaTenis);
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RP1 RF2

Puc. 3.1-Cxema uccneoBanus OUTIONSIPHOTO TPAH3UCTOPA

6) CHATH CTaTMYECKYI0 XapaKTEepUCTUKY IpsiMoi nepenaun o Toky Ik=f(16) npu Uk, paBHOM 3aaHHOMY
3HaueHnio Ex, 1 Rk=0. DkcniepuMeHTaIbHBIC TOUKH 3/1€Ch W Jiajiee 3alliChIBaTh B TAOJMIly 1 HAHOCUTH Ha
rpaduk. [Ipu cHATHM XapaKTEPUCTHKHU CIAEAUTH 32 MTOCTOSTHCTBOM HamnpspkeHus: UK 1Mo BOJIBTMETPY.

B) CHSTh XapaKTEpUCTUKY MPSAMOM Tepeaadu Mo TOKY MPU HATHMYUH 3aJaHHOTO CONPOTHBIICHUS Harpy3KH
Rk. C momomisio notentinomerpa RP1 ycranoBuTe TOK 6a3bl, paBHBIN HYJIO, & C TOMOIIBIO TTOTCHIIMOMETPA
RP2 ycranosute 3ananHoe 31auenue Ex. B nanpHeitmem pyuky perynmupoBku RP2 He Tporats. B obGmactu
BOJTM3H HACHINIIEHUSI TOYKU CHUMATh Yallle.

r) [lo mocTpoeHHO# XapaKTEpUCTUKE OIMpPENeIUTh 00IACTH aKTUBHOTO YCUJICHHS, OTCEYKH W HACBIIIECHUS.
OnpenenuTh MAaKCUMAJIBHBIN TOK, P KOTOPOM €I11€ 00eCTICUNBACTCS JIMHEHHOE YCHIICHUE.

n) CHaATh BeIXOAHBIEC cTaTndeckue BAX ¢ momompio ocimmiorpagda. CoOpaTh cXxeMy B COOTBETCTBHUH C PHC.
2.2. Bxon Y (CH2) ocimmiorpada moakiItounTh K IIYHTY, a KOPITYC ociuiuiorpada COeIUHUTh ¢ OOIIIM
npoBogoM. Bxonm X (CHI1) ocuwmmnorpada MOAKITIOUNTE K KoOJulekTopy. Ilpm 3TOM mepekitouaTesnhb
pa3BEPTKU ocimiuiorpada A0mKeH ObITh MpUBENEH B MosioxkeHue X/Y. YcranoButh noreHmuomerp RP1 B
KpaliHee JIEBOE€ IOJIOKEHHE, COOTBETCTBYIOLIEE MHHUMAJIbHOMY CONPOTHBIICHHMIO. BKIIIOUWTH NUTaHUE.
N3mensary Tok 6a3pl or 0 10 mMakcumyma (HO He Oosee 1 MA), mMpoHAONIOAATh CEMEHCTBO BBIXOJHBIX
XapaKTEePUCTUK; 3apUCOBATh HA OJJTHOM PUCYHKE BBIXOJHbBIC XapaKTEPUCTUKU I TPEX 3HAYCHUI TOKa Oa3bl:
16 =0; 16 = 0,516 yax ; 106 = 15 yax . 3amucaTh MacmTabbl IO HANPSKEHUIO U TOKY. BBIKIIFOUUTH MUTaHUE
MOTyJISl.

T ] @ ccwngop

Puc. 3.2-Cxema uccnenoBanus OUNONSPHOTO TPAH3UCTOPA
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5. Cnenatb BBIBOJBI 110 padoTe.

6. OTBeTUTH Ha KOHTPOJIbHBIE BOTIPOCHI U 3AIMUTHTH PA0OTYy.
®opMa npeacTaBIeHUs pe3yJbTaTa: OTYET ONPENeICHHON paboTe.

Kputepuu omnenku:

- OLICHKA «OTJIMYHO» BBICTABJISETCS CTYAEHTY, €CIM OTYET O BBINOJIHEHUU J1a00paTOPHOM paboThI
BBIIIOJIHEH B ITOJIHOM 06’[)CM€, PACUYCThI BBINIOJIHCHBI ITPAaBHUJIbHO, OTBCTHI HA BOIIPOCHI C(bOpMy.]II/IpOBaHI)I
TOYHO U I'PaMOTHO, CTYACHT CBO60I[HO BJIAZICCT TCOPCTUUCCKUM MATCpHUAIIOM, 6630HII/I60‘-IHO IMPUMCHACT
€ro IpHY BINOJHEHUH J1a00paTOPHOI paboTHI;

- OICHKa «XOpouIo» BBICTABJIACTCA CTYACHTY, €CJIM JAONYIICHbBI HC3HAYUTCIILHLIC OIHI/I6KI/I B
pacuerax, odopMIIeHHE OTYeTa 1O JIAbOpPaTOPHOH pabdoTe HE COOTBETCTBYET YCTAaHOBJICHHBIM
Tpe6OBaHI/I$IM, OTBCThHI HA MOCTABJICHHBIC BOIIPOCHI PACKPBITHI HE B IIOJITHOM o0beMe.

- OIICHKAa «Y/0BJETBOPHUTEJIbHO» BBICTABISCTCS CTYICHTY, €CJIM 33JaHUE BBIMOJHEHO C
«rpyObIMU» OIIKUOKaMH, OTYET 1o JabopaTopHOil pabote odopmiieH 0e3 COOMIOACHUS YCTaHOBJIEHHBIX
TIpaBHII.

- OIICHKA «HEY/A0BJIeTBOPUTEILHOY» BBICTABIISCTCS CTYJEHTY, €CIi padoTa He BHITIOJHEHA.

Tema 1.2 IToaynpoBoaHnKoBbIe NPUOOPHI

JlaGopaTopHoe 3ansaTHe Ne 4
«HccenoBanue 1moJieBOro TPaH3MCTOPa»
Hean:
- 3aKpEIUTh TeOPETHUECKHe 3HaHUs 110 TeMe «I1oTynTpOBOTHUKOBBIE TPHOOPHIY.
- copMHpPOBATH YMEHUE CTPOUTH XapaKTEPUCTUKH TIOJIEBOTO TPAH3UCTOPA.
- cpopMUpOBaTh yMEHHE TIOJIb30BATbCA W3MEPUTENbHBIMU TNpubopamu, 00pabaThIBaTh
pe3yNbTaThl U3MEPEHUS.
- copMUPOBATH YMEHUE aHAIU3UPOBATH XapaKTEPUCTUKHU MOJIEBOTO TPAH3UTOPA U OMPEIEIATh
10 XapaKTEePUCTHUKAM OCHOBHBIE MTAPaMETPHI.
Bbinosinus padory, Bel Oynere:
YMETb:
VYVl Vo2 Vo3 Vo4 Y5 Y6
MarepuajibHoe o0ecriedeHHe: HHCTPYKIIMS 110 BBITOJTHEHUIO JIabopatopHOU paboThl Ne§,mabopaTopHbie
CTEHJIbI "DNeKTpOHUKA".
3aganue:
1. [Ipocaymmath MHCTPYKTaX MO BBIOJIHEHUIO JIAOOPATOPHOU pabOTHI.
2.CornacHo MHCTPYKIIMU BBITIOJHUTH JIa00OPATOPHYIO paboTy.
Iopsinok BbINOJHEHHSI PadOThI:
1. U3yuuts nexuuto no teme «IlomyrnpoBoIHUKOBBIE TPAH3UCTOPHI»;
2. BHuMaTenbHO MPOYUTATh MHCTPYKIHUIO, O3HAKOMHUTHCS C MpubopamMu U 00OpyIOBaHHUEM,
OTIPEICNUTH IIEHY JeJIeHUs TPHUOOPOB.
3.M3yunts cxemy mis cusatus BAX moneBoro TpaH3MCTOpa, ONpPEAEINTh Ha3HAYEHHE BCEX
AIIEMEHTOB cXeMbl. HauepTuts cxemy.
4. UccnenoBaTh XapaKTEPUCTUKHU MOJIEBOTO TPAH3UCTOPA.
a) CoOpaTh cxeMy Ul CHATHS XapaKTEPUCTHK MOJIEBOro TpaH3ucropa (puc. 4.1).
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Puc. 4.1. -Cxema Ju1 CHATHUS XapaKTEPUCTUK MOJIEBOIO TPAH3UCTOPA

6) CHaTb cToKO3aTBOpHYIO XapakrepucTtuky lc=f(U3) npu nHanpsxenun Uc paBHOM 33JaHHOMY 3HAYE€HUIO
Uy, u RP3=0. DxcniepuMeHTanbHble TOYKU 3[I€Ch U Jjajiee 3allMChIBaTh B TAOIMIly U HAHOCUTh Ha Ipaduk.
W3meHsist HampsikeHHe Ha 3aTBOpPE OT HYJS /10 MAaKCMMalIbHOIO 3HAYEHHS MPHU MOMOIIM MOTEHIHOMETpa
RP1, CHATH CTOKO3aTBOPHYIO XapaKTEpUCTHUKY IMpPH OTCYTCTBMM Harpysku(3zakopoueHHoM RP3). Ilpu
CHSITUM XapaKTEPUCTUKHU yOeqUTech, YTO TOK 3aTBOpa, Masl. Ha HayambHOM y4acTKe XapakTepUCTUKU TOUKU
CHUMATh yarlle.

B) CHSTh CTOKO3aTBOPHYIO XapaKTEPUCTHKY Npu Hanmuuuu Harpy3ku RP3. Pyuky nmortenmmomerpa RPI
ycTaHOBUTH Ha «0». C MOMOIIBIO MEPEKIIIoYATENsl YCTAHOBUTE 3aJJaHHOE 3HadeHue pesucropa RP3 ,a npu
noMoinu noteHuromerpa RP2 —3anannoe 3naduenne U2. M3MeHss HanpsbKEHHE Ha 3aTBOPE OT HYJIS 10
MAaKCHMAJIBHOTO 3HA4e€HHs NpU nmomouu noreHuuoMerpa RP1, CHATH CTOKO3aTBOPHYIO XapaKTEpUCTUKY
IpU HAIUMYUMU Harpy3ku. Ha HaualibHOM ydacTKe XapaKTEpUCTHMKM W BOJIM3M Iiepexona B 001acTh
HACBIIIEHUS TOUKH CHUMaTh qauie. BeikimounTs TymOnep «Iluranuey;

') 10 NOCTPOCHHOM XapaKTEpPUCTHKE OMPEAEIUTh 00JaCTH aKTUBHOIO YCHJICHMsSI, OTCEUYKHM U HACBIIICHHUS.
Omnpenenuth MakCUMalbHOE HANpsDKEHUWE Ha 3aTBOpPE IPU KOTOPOM elle oOecreduBaeTcsl JIMHEHHOoe
YCUJICHUE;

4. CpaBHMTbH NOJYYEHHBIE XapPAKTEPUCTUKU C XapaKTEPUCTHKAMM 3aJJaHHOTO TPaH3HCTOpa U3
CIIPAaBOYHOM JIUTEPATYPHI.

5. Onpenenutb OCHOBHBIE TAPAMETPBI MIOJIEBOIO TPAH3UCTOPA.

6. Cnenathb BBIBOJIBI ITO paboTe.

7. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI U 3AILUTHTH PadOTYy.

®opMa npeacTaBIeHus pe3yJbTaTa: OTUET ONpeNeICHHON paboTe.
Kpurepun oneHku:

- OLICHKA «OTJIMYHO0» BBICTABIIAETCS CTYJCHTY, €CIM OTYET O BBIIOJHEHUHU J1a00OPaTOpHON paboOThI
BBITNOJIHEH B MOJIHOM 00BbEMeE, pacueThl BBINOJHEHbI MPAaBUIIbHO, OTBETHI Ha BOINPOCHI COPMYINPOBAHBI
TOYHO U I'PaMOTHO; CTY/I€HT CBOOOJHO BJaJieeT TEOPETUUECKUM MaTepuaioM, 6e301I1M00YHO MPUMEHSET
€ro MpH BHIIOJIHEHUH Ja00paTOPHOI pabOThI;

- OLIEHKa «XOPOIIO» BBICTABIIAETCS CTYIEHTY, €CIM JOIYILEHbl HE3HAYMTElbHblE OIIMOKH B
pacuerax, o¢opMiIeHHE OTdYeTa MO JIAbOpPaTOPHOM paboTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeGOBaHUSAM, OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI PACKPHITHI HE B MOJHOM 00bEMeE.

- OLEHKa «YyAOBJICTBOPHTEJBbHO» BBICTABISETCS CTYIEHTY, €CIM 3aJaHu€ BBIIIOJHEHO C

«rpyOBIMM» OIIMOKaMH, OTYET MO JlabopaTopHON pabore odopmiieH 0e3 COONIOJEHHs YCTaHOBJIEHHBIX
IIpaBuII.
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- OICHKA «KHECYAOBJIETBOPUTEJIBHO>» BLICTABJIACTCA CTYACHTY, CCIIN pa60Ta HC BBIIIOJIHCHA.

Tema 1.2 ITosynpoBoaHnKoBbIe NPUOOPBI

JlaGopaTopHoe 3ansiTie Ne §

«HccnenoBanue THPHUCTOPA»
Mean:
- 3aKpeNUTh TEOpEeTUUECKUE 3HaHUA 10 TeMe «[1oyynpoBoIHUKOBBIE TPUOOPHIY.
- chopMUpPOBATh YMEHUE CTPOUTH XaPAKTEPUCTUKH THPHUCTOPA.
- C(bOpMI/IpOBaTI) YMCHHEC T1IOJIb30BATBCA  U3MCPUTCIbHBIMHA HpI/I60paMI/I,
00pabaTeIBaTbpPe3ybTaThl N3MEPEHUSI.
- copMHpoBaTE yMEHHE aHATM3UPOBATH XAPAKTEPUCTHKH THPUCTOPA "
ONpCACIIATh MMOXAPAKTCPUCTHUKAM OCHOBHBIC MMApaMECTPHI.
Boinosnus padorty, Bul Oynere:
YMETh!
VYl Yn2 Yn3 Va4 Yas5 Y6
MarepuajbHoe obecrieyeHre: HHCTPYKIUS 110 BBIIOJHEHUIO JabopaTopHoil paboTsl Ne§,
nabopaTopHbIe CTEH B! "DIEeKTpOHUKA" .
3ananmue:
1. IlpociymaTh MHCTPYKTAXK IO BHITIOJIHEHHIO JIAOOPATOPHOM PabOTHI.
2.CoryiacHO MHCTPYKIIMH BBITIOJTHUTE Ja00paTOpHYIO paboTy.
Ilopsinok BbINoOIHEHUs padOThHI:
1. U3yuuts nekuuio no teme «I1oaynpoBoJHUKOBBIE TUPUCTOPHIY;
2. BHUMaTENIbHO MPOYUTATH MHCTPYKIMIO, O3HAKOMHUTHCS C MPUOOpaMU |
000pyI0BaHUEM, OTIPEICIIUTH IICHY JICTICHUS TPUOOPOB.
3. UccnenoBats paboTy THpHCTOpA.

Puc. 5.1-Cxema uccienoBaHusi THPUCTOPA

a) CoOpatb cxeMy Jyis UCCIIEIOBAHUSI TUPUCTOPA HA MOCTOSIHHOM TOKE B COOTBETCTBHH C puc. 5.1.
Perynsatop Ru mnepeBectu B mosoxeHue «0», COOTBETCTBYIOLIEE MHUHHUMAIBHOMY 3HAUYCHUIO
COTPOTHUBIICHUSL.

6) OmpenenuTh OTHHPAIOUIUN TOCTOSHHBIA TOK ympaBieHus lo u oTmHparoliee MOCTOSHHOE
HanpsDKeHUE YIPaBIEHUs, MPU KOTOPBIX MPOUCXOAUT BKIIOUYEHHUE THpUcCTOpa. [Lis 3Toro miaBHO
Bpamath pydky notenuuomerpa RP1, yBenuuuBas Tok ympaBieHus, 3adUKCHUpPOBaTh, IPU KAKOM
3HAUYEHUH TOKA yIpaBJICHUsS , U HANpsoKeHus ynpasieHus Uop, BKIIOUUTCS TUpUCTOp. O BKIIOUEHUU
TUPUCTOPA CYIUTh MO PE3KOMY YMEHBIICHHIO HANPSIKEHHS HAa aHOJE, W YBEIMYECHHUIO AHOJHOTO
TOKA.

B) MccnenoBath BO3MOYKHOCTH BBIKIIFOUEHHUS! THPUCTOPA IO LIETH YIPABIEHUS U M0 aHOJAHOM IIETIH.
Jl5isg 3TOrO, BKIIIOYHMB THUPHUCTOP, YMEHBIIATh O HYJS TOK YIPaBICHUS. BBIKIIOUUTH THUPUCTOP,
pasopBaB 1enb aHoja. HaOmromas 3a u3MeHEHUEM aHOJHOTO TOKa U HampsbkeHus. Clenatb BBIBOJ
00 ympaBlIIEeMOCTH TUPHUCTOPA, CHOPMYITHPOBAB YCIOBHS BKIIOUEHHUS M BBIKIIOYCHHS THPHCTOPA.
BBIKITIOYNTH THUTaHUE MOJTYJIS.

19



r) CHATh M TOCTPOUTH BXOJHYI xapakrepuctuky tupuctopa Uy = f (ly) (upu pasopBanHOI
aHOJIHOM 11€NM), HAHECTH Ha Hee TOUKY, COOTBETCTBYIOLIYIO TOKY lyo.

4. Cnenatb BBIBOJIBI IO paboTe.

5. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI U 3ALUTUTH PaboTy.

®opma npeacTaBjeHus pe3yJbTaTa: OTUET ONPENEICHHON padoTe.
Kpurtepuu ouenku:

- OLIEHKA «OTJIMYHO)» BBICTABIICTCS CTYAEHTY, €CIIM OTYET O BBHINOJHEHUH J1A00PATOPHOM
paboTHI BHIMOJIHEH B MOJHOM OOBEME, PacyeThl BBHIOJHEHBI MPABHIBHO, OTBETHI HA BOIIPOCHI
cOpMYIMPOBAaHBI TOYHO U TPAMOTHO; CTYJCHT CBOOOHO BJIAJIEET TEOPETUUESCKUM MATEPHAJIOM,
6e30100YHO TIPUMEHSIET €ro MPH BHITIOTHEHUH 1a00paTOPHOI paboTHI;

- OILICHKA «XOPOII0» BHICTABIISETCS CTYJAEHTY, €CJIM JOMYIIEHbl HE3HAUUTEIbHbIE OIINOKY B
pacuerax, odopmileHHE OTdYeTa MO JabopaTOpHO paboTe HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHUsAM, OTBETHI HA ITOCTABJIEHHBIE BOIIPOCH! PACKPBITHI HE B IIOJTHOM 00bEME.

- OLIEHKa «YyAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYAEHTY, €CIM 33JaHHE BBIIOJHEHO

c
«rpyObIMU»  OIIMOKaMHU, OTYET 1O JiabopatopHou pabore odopmiieH 0e3 CoOMoaeHUs
YCTaHOBJIEHHBIX TPaBUIL.
- OLIEHKA «HEeYA0BJIETBOPUTEIbHO) BbICTABIISIETCS CTY/ACHTY, €CJIM padoTa HE BBIIIOJIHEHA.

Tema 1.3 OCHOBBI aHAJIOTOBOM CXEMOTEXHUKH JJIEKTPOHHBIX CPEACTB

JlaGopaTopHoe 3aHsiTie Ne 6
«HMccnenoBanue ycuJanTe st MOIIHOCTID)
Hean:
- 3aKpPEIUTh TEOPETHUECKHE 3HAHUS TI0 TeME «Y CHIIMTEIIA MOIITHOCTH.
- MOJIYYUTh HABBIKM pacyeTa M SKCIEPUMEHTAIBHOrO omnpeneneHus MmouHocted u KII/]

Bpa3JIMYHBIX YCUIIMUTCIIbHBIX KaCKaaax;

- chopMupoBaTh yMEHHE TIOJIB30BaThCS HM3MEPHUTEIBHBIMH  TPUOOpaMH,
00pabaThIBaThpE3yIbTaThl H3MEPEHUSI.
- copmupoBaTE yMEHHE aHAIM3UPOBATH XapaKTEPHCTUKU THUPUCTOPA "

OTIPEENATh MOXapaKTEPUCTUKAM OCHOBHBIE ITAPAMETPHI.
Bbinosinus padory, Bol Oyaere:

YMETb:

VYVl Vo2 Va3 Vo4 Y5

MarepuajibHoe o0ecriedeHHe: MHCTPYKIIKS 110 BBIITOJTHEHUIO JJabopaTopHOU paboThl Ne§,
JabopaTopHbBIE CTEH B! "DIEKTpOHUKA" .

3aganue:

1. IIpocnymaTh HHCTPYKTaX MO BBIMOJIHEHUIO JIA0OPATOPHOM pabOTHI.

2.CornacHoO MHCTPYKIIMU BBITIOJHUTH JIa0OPaTOPHYIO paboTy.

Ilopsinok BbINOJTHEHNS Pa0OTHI:

1. W3yuuTh JEKIHIO IO TeME «Y CHIIUTENN MOIIIHOCTHY;

2. BHuMaTenbHO MPOYUTATh MHCTPYKIIMIO, O3HAKOMHUTHCA € TPHOOpaMu U 000pyA0BaHUEM,
OTIPEICNUTh 1IEHY JeJIeHUs TPHUOOPOB.

3. Jlns mpoBepku pabOThl HCCIEAYEMOTO YCHWIHUTEIS MO MEePEMEHHOMY TOKY CIEIyeT
coOparh cxeMy. YCTaHOBUB HampshDKEHHE HCTOYHMKA B mpenenax oT 5 mo 7 B, cumemyer
yIIOCTOBEPUTHCS B TOM, YTOBBIXOJHOE HAMPSHKEHHE UMEET CUHYCOUTAIBbHYIO (hopmy.

4. VI3MepuTh U MOCTPOUTH BHEIIHIOK XapaKTEPUCTUKY UCCIEAYEMOTO YCUIUTEINS, U3MEHSIS
CONPOTUBIICHUE HArpy3KHU U HU3MEpsAs COOTBETCTBYIOUIME MM 3HAYCHUs HANpPsDKEHUS U TOKa
Harpys3KH.

5. Ompenenuth paboumii AMANAa30H HANPSHKECHUM  YCUIIUTENs: M3MEHSATh BXOJHOE
HampspKeHue, HaOmonas (GopMy BBIXOJHOTO HAMPSOKEHHs A0 TeX MOp, MOoKa B HEH HE CTaHyT
3aMETHbl HEJIWHEWHBIC HMCKAKEHUS;, 3apUKCUpOBaTh BenWuuHy UBX. maxX, COOTBETCTBYIOIIYIO
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MaKCHUMaJIbHO HOHYCTHMOﬁ BCJIMYMHC BXOJHOTO HAIIPSIKCHUA.
7. Cnenatb BBIBOJBI 110 padoTe.
8. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI M 3aLIUTUTH PaboTy.
dopma npeacraBieHus pe3yabTaTa: OTYET ONPEICTICHHON
pabote.Kpurepuu oreHku:

- OIICHKA «OTJMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OTYET O BBHINIOJIHEHUH J1a00PaTOPHOM
paboTHI BHIMOJHEH B MOJHOM OOBEME, PAacdyeThl BBHIIIOJHEHBI MPAaBHIIBHO, OTBETHI Ha BOIPOCHI
cOpMYIMPOBAaHBI TOYHO M TPAMOTHO; CTYJCHT CBOOOHO BJAJIEET TEOPETUUECKUM MATEPHAJIOM,
6e30100YHO IPUMEHSIET €ro MPH BHITIOJTHEHUH JTA00paTOPHOH PaboTHI,

- OLIEHKA «XOPOIIO0Y» BHICTABISETCS CTYACHTY, €CIIU JOMYIIEHB HE3HAYUTEIbHbIC OIINOKH B
pacuerax, odopmileHHEe OTdYeTa MO JabopaTOpHO padoTe HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHMSAM, OTBETHI Ha MOCTABJIEHHBIE BOIIPOCH PACKPHITHI HE B TIOJTHOM 00beMeE.

- OIICHKAa «Yy/JAOBJIETBOPUTEJILHO» BBICTABISICTCS CTYICHTY, €CIH 33JaHUE BBITIOJHEHO

C
«rpyObIMU»  OMIMOKaMHU, OTYET MO JabopaTopHOM paboTe odopmieH ©60€3 COoONoACHHS
YCTaHOBJIEHHBIX MTPABHIL.
- OIICHKA «HeY/JA0BJIeTBOPUTEILHOY» BHICTABIISCTCS CTYEHTY, €Cii paboTa He BHITIOJHEHA.

Tema 1.4 UCTOYHUKH BTOPUYHOIO 3JIEKTPONMTAHUS

JlaGopaTopHoe 3ansiTHe Ne /
«HMccnenoBanue BbINPSIMHUTEICH

Hean:

- 3aKpEIUTh TEOPETUUECKHE 3HAHUS TI0 TeMe «BrImpsMuTenny;

- chopMupoBaTH YMEHUE ONPEAEIATh MapaMeTPhI;

- copMHpOBaTH YMEHHE TIOJIH30BATHCS U3MEPUTEIHLHBIMU MPUOOpaMu, 00padbaThIBaTh

pe3yNbTaThIM3MEPEHHUSL.

Bbinosinus padory, Bel Oynere:
YMETb:
VYVl Vo2 Vo3 Vo4 Y5 Y6
MarepuajibHoe o0ecrieyeHHe: WHCTPYKIHS IO BBITIOJHEHHIO JIaOopaTopHO paboThl Nel2,
JabopaTopHbBIC CTEH B! "DIEKTpOHUKA" .
3aganue:
1. [Ipocaymath MHCTPYKTaX MO BBIOJIHEHUIO JIAOOPATOPHOM pabOTHI.
2.CornacHo MHCTPYKIMHU (TIPUIIATaeTcsl) BHIIOJHUTD Ta00PaTOpPHYIO paboTy.
Iopsinok BbINOJTHEHHSI PadOThI:

1. W3yuuTs nekuuio no teme «BeimpsaMurenn;

2. CoryacHO MHCTPYKIIUU BBIMIOJIHUTH Ja00PaTOPHYIO paboTy.

3. BbIMONHUTE OTYET O MpoIeTaHHOHN padoTe.

Xox pabdoThI:

1. BuuMaTenbHO NPOYUTATh MHCTPYKIMIO, 03HAKOMUTHCS C MpUOOpaMu U 000pyI0BaHUEM,
OIIpENIeNIUTh 1IeHY JIeTIeHUs IPUOOpPOB.

2. 3y4nTh cXeMbl BBIIPSAMUTENCH, ONpEeNeNuTh Ha3HAUCHHE BCEX JJIEMEHTOB CXEMBI.
Haueptuts cxemy.

3. Cobepure cxemy Il HUCCIEIOBAaHUS  OJHOMNOJYNEPHUOJTHOTO  BBIIPSAMHUTENS U
NPeJOCTaBbTe JUISl NMPOBEPKHU IPENoaaBaTeNio. BKIIOUNTh CTEHJ M 3apHCcOBaTh HM300pakeHue
MOJIy4EHHOE ¢ MOMOIIBIO ocumiorpada.

4. CoOepure cxemy JUIsI HUCCIEAOBAaHUS  JIBYXIOJYPEHNHOJHOIO BBIIPAMHUTENS U
IpeJOCTaBbTe Uil MPOBEPKU IPENoAaBaTeNio. BKIIOUNTH CTEHJ W 3apucoBaTh H300paKeHHE,
MOJIy4EHHOE ¢ IOMOIIbI0 ocumiorpada.

5. Ha mnonyd4eHHBIX oOcUMWJUIOTpaMMax OMNpPENeNUuTh aMIUIMTYyay mnyiascanuii U max,
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nynabcauuu Hanpsbkenuss AU, nepuox T u gactoty f mynscupyromero Hanpsbkenusi. Paccuutarp
KOA(QQHUIMEHT Myabcauii P ABYXIOJIYIEPUOJIHOTO BHIIPAMUTENS IO GopMyIie

p= Yin 100%

Uo
6.Crenaiite BEIBOJBI 110 padoTe.
®opma npeacTaBaeHUs pe3yJbTaTa: OTUET ONPEICICHHOH padoTe.
Kpurtepuu ouenku:

- OIICHKA «OTJMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OTYET O BBHINIOJIHEHUH JIAOOPATOPHON
paboTHI BBHIMOJIHEH B MOJHOM OOBEME, PacyeThl BBHINIOJIHEHBI MPABHIIBHO, OTBETHI HAa BOIIPOCHI
c(OpMYIMPOBAaHBI TOYHO M TPAMOTHO; CTYACHT CBOOOHO BJAJIEET TEOPETUUECKUM MATEPHAJIOM,
0€301IM00YHO TPUMEHSIET €r0 MIPU BHIIOJHEHUH JJaOOPaTOpHOM pabOThI;

- OIIEHKA «XOPOII0)» BHICTABISETCS CTYACHTY, €CITU JOMYIIEHB HE3HAYUTEIbHbIE OINOKH B
pacdetax, odopmIIeHHE OT4YeTa MO JIabopaTOpHOW paboTe HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHMSAM, OTBETHI Ha MOCTABJIEHHBIE BOIIPOCH PACKPHITHI HE B TIOJTHOM 00bEMeE.

- OIICHKAa «Yy/JAOBJIETBOPUTEJILHO» BBICTABISIETCS CTYICHTY, €CIH 33JaHUE BBITIOJHEHO

c
«rpyObIMU»  OIIMOKaMHU, OTYET 10 JabopaTopHoi pabore odopmiieH 0e3 CoOMoACHUS
YCTaHOBJIEHHBIX MPaBUIL.
- OIICHKA «HEY/A0BJIEeTBOPUTEILHOY BBICTABIISICTCS CTYACHTY, €CIIM pad0Ta HE BBIITOJHEHA.

Tema 1.4 UCTOYHMKH BTOPHUYHOTO YJIEKTPONUTAHUSA

JlabopaTopHoe 3aHsiTHe 8

« UccienoBanue JJOru4ecKHuX 371eMeHTOB HUGPOBBIX HHTErpajabHbIX MUKpocxem» Lleib:

- 3aKpeNUTh TEOPETUUECKHUE 3HAHUA M0 TeMe «OCHOBBI TEOPUH JIOTHUYECKUX (QYHKITHID);

- HcCre10BaTh PabOTy JJIOTUYECKUX JIEMEHTOB;

- copMHUpOBaTH YMEHHE TTOJIH30BATHCS U3MEPUTEIHLHBIMU MMPpUOOpaMu, 00padbaThIBaTh

pe3yNbTaThIN3MEPEHHUSL.
Bbinosinus padory, Bol Oyaere:
YMETh:
VYVl Vo2 Vo3 Vo4 Y5 Y6
MarepuajibHoe o0ecriedeHHe: WHCTPYKIMS 110 BBIOJTHEHHUIO JIabopaTopHO paboThl Nel2,
nabopaTopHbIE CTEH B! "DIEeKTpOHUKA" .
3amanmue:
1 TIlIpocnymaTh HHCTPYKTaX MO BBITIOJHEHUIO JIA0OpaTOPHOU paboTHI.
2 CornacHO MHCTPYKIMHU (IIpUIIAraeTcsi) BHIIOTHUTH Ja00PaTOPHYIO paboTy.
Tabnuna 8.1-Pe3ynbrarel u3MepeHus

X1 X2 v
«1-HE»» «M» «1JIN-HE»» «HE»
0 0
1 0
0 1
1 1

Ilopsinok BbImOTHeHHUsI padOTHI:
1. M3yuuts nekuuto no Teme «OCHOBBI TEOPUH JIOTMUYECKUX (PYHKIUID;
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2. CoryiacHO MHCTPYKIIUU BBITMIOJTHUTH Ja00PATOPHYIO paboTy.
3. BBIOIHUTE OTYET O MPOJICITAHHON

pabore.

Xox padoTsi:
1. DkcnepuMeHTaTBbHOE UCCIeI0BaHNE KOMOWHAIIMOHHBIX U(PPOBBIX HHTETPATBHBIX MUKPOCXEM
a) COCTaBUTH TAOJMIy UCTUHHOCTH JioTmueckoro snemeHTa «U-HE». s atoro coOpark cxemy
(puc. 1), NMOAKIIOYMB BBIXOJBI THE3 «YPOBEHb JIOTUYECKUID» K COOTBETCTBYIOLUIUM BXOJAaM
noruyeckoro anementa «M-HE». Bxmounts TymOnep «llutanme». 3amaBas pas3inyHble
KOMOMHAITNH BXOJHBIX JIOrHYecKnx curHaioB (X1, X2) tymbnepamu SA1 u SA 2, ¢puxcupoBars 1o
CBETOJIMO/lY BBIXOJHOM curHan Y Joruueckoro sjaemeHTa. CocTaBUTh TaOMUIy HCTUHHOCTU
ucclieyeMoro sieMenTa. Pesynbrarsl 3anectu B Tabnuiy 8.1. Beixmtounts Tym6Oinep «lIutanue».

Yponein norwecinit :
ols Al ! H-HE

Xl Bxon | )
rap— —po2ir=—m @
! 1 Bxon 2
WO :\——K( » Buxoa

Puc. 8.1. CxeMma coequHEHNI UIS UCCIIETOBAHU JIoTHdeckoro iementa 1-HE

6) mpoBeputh pabotry jormdeckoro snemeHta «M-HE», momkiounB BBIXOJHBIE THE3/a
«["enepatopa ummyascoB» ¢ gacrotor 0,1 kI'm u 0,2 x['m k «Bxoay 1» u «Bxoay 2»i1orudeckoro
aJIeMEHTa COOTBETCTBEHHO. Bkmounth TymOnep «llutanue». 3apucoBaTh BpeMEHHBIE TUATPAMMBbI
CUTHAJIOB Ha BXOJaX M BBIXOJE JIOTHYECKOro snemeHTa. Jlyig 3toro ocumsmiorpad mepeBecTd B
pexuM BHemHel cuaxpoHuzannu «EXT», coemuauB Bxoa ocmmmiorpada «TRIG IN» ¢ rHezmom
«I'eneparopa ummynbcoB» 0,1 xl'm. 3arem Bxox ocummiorpada CH1 moaxmounts k «Bxomy 1»
anemenTa «M-HE», a Bxox ocrmmtorpadga CH2 — k «Bxoay 2» anemenTta (kopmyc ocruiuiorpada
COEIMHUTH C OO0IIel TOUKOi MoTyssl). 3apucoBaTh Ha KaJbKe BXOJIHBIE CUTHABI PYT TOJ JPYTOM.
[Tepexmtounts Bxogocmmuiorpadha CH2 k «Berxomy» anementa «MI-HE», u 3apucoBaTth Ha TOH ke
KaJIbKe BBIXOJHOM curHai. Beixirounts TymOnep «llutanuey;

B) aHAJIOTUYHO BBITIOJIHUTH UCCIIEIOBAHUS IS JTIorHUecKkuX anemMeHToB «My», «MJIN-HEy», «HE».
dopma npeacTaBieHus pe3yJabTaTa: OTUET ONPEACICHHON padoTe.

Kpurepun oneHku:

- OLICHKa «OTJMYHO)» BBICTABIISETCS CTYIACHTY, €CIM OTYET O BBIINOJHEHUU JabOpaTopHOM
paboThl BBIMOJIHEH B MOJHOM OObEME, pacdeThl BBINOJIHEHBI MPAaBHJIBHO, OTBETHI Ha BOMPOCHI
chopMynupOBaHbl TOYHO U TPAMOTHO; CTY/IEHT CBOOOJHO BJIa/Ie€T TEOPETUYECKUM MaTepUasioM,
0€301MO0YHO TPUMEHSIET €r0 MPH BHIIOJHEHUH TaO0OPaTOpHOI pabOTHI;

- OIICHKAa «XOPOILL0Y» BBICTABIISIETCS CTYACHTY, €CIH JOMYIICHbl He3HAUNUTENIbHbBIE OLINOKU
B pacueTax, oopmiieHHe oT4eTa MO JIabopaTOpHO paboTe HE COOTBETCTBYET YCTaHOBICHHBIM
TpeOOBaHUAM, OTBETHI HA MTOCTABIICHHBIE BOMPOCHI PACKPBITHI HE B MIOJTHOM 00bEME.

- OIIEHKa «YyAOBJIETBOPUTEJIbHO» BBICTABJISCTCS CTYACHTY, €CIU 3aJaHH€ BBIIOJHEHO

c
«rpyObIMU»  OIIMOKaMHu, OT4YeT TOo JabopaTopHoi pabote odopmieH 0e3 coOmoaeHUS
YCTAaHOBJICHHBIX ITPABUIIL.
- OIIEHKA «HEeYA0BJIETBOPUTEIbHO) BBICTABIISIETCS CTYICHTY, €CIi paboTa He BHITIOJTHEH
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