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B paGore packpbiBaeTCs  CHCTEMATH3MPOBAHHBIA  MOAXOA K  OpraHH3aluu
CaMOCTOATEIIBHON BHEayIMTOPHON padboThb obyuarommxcs npoecCHOHATBLHBIX
obpasoBaresbhbx opraHm3auuit. CamocTosTenbHAs BHeayuTOpHas paboTa OpraHusyeTcs Ha
OCHOBE /1eATEJBHOCTHOr0 M KOMIIETEHTHOCTHOIO MOJXOJ0B K pealu3aluu 00pa3oBaTe/IbHbIX
nporpamm B cootetcTBrE ¢ Tpebosanusmu ®I'OC CIIO. Ykaszanbl BUAbI IPAKTHYECKHX padoT
JUIS OpraHu3allid CaMOCTOSTE/IbHOH JeATebHOCTH 00yYaloWUXCs, [PUBEICHBI BapHaHTHI
KPUTEPUEB OLEHKH CAMOCTOSTEIbHOH pabOThl CTYIEHTOB mexaroramu. Paspaborana namsrka
[Pero/1aBaTelio Mo OpraHu3allii CaMOCTOATEIbHOI PaboThl 00yYarOMMXCs.

Metouyeckue pPEKOMEHJIAIMH aJpecoBaHbl CTYAEHTaM OUYHOH (Qopmbl 00ydeHus B
obGpazosarenbHbIx opranusanuax CIIO.



BBE/IEHUE

CamocrosiTensHas  pafora  CTYAGHTOB 1O  JAMCHHMIUIMHE «DJIEKTPOHUKA W
MHKPOIIPOLIECCOPHAsi TEXHUK» SABIAETCH HEOTHEMIIEMOM COCTABIIIOICH Tpolecca OCBOCHHS
nporpammel 00yuenus B CII1O.

Camocrositenbhas padora cryiaeHtoB (CPC) oxBarhiBaeT BCe acleKThl H3Y4YCHHsA U
B 3HAUMTENLHOM Mepe oOmpelensieT pe3y/abTaThl M KayecTBO OCBOCHHMS  JMCIHILIMHBIL
«DNEKTPOHMKA M MHKPOMPOIECCOpHas TeXHHKa». B CBi3su ¢  9TUM  IJIaHHpOBaHHE,
opraiu3anus, BeitonHeHne u KoHTpoab CPC nproOpeTator 0cod0e 3HAYCHHE W HYNJAOTCSH B
METO/IMYECKOM PYKOBOJCTBE M METOAMYECKOM OOECIEUYECHHUH.

Hacrosme MeTojuueckue ykasanus ocBemaroT Buasl M (opmbl CPC no Bcem
acriektaM, cucrtemarusupyior ¢opmbl  KoHtponss CPC  u  cojepikar METOAMYECKHE
pEKOMEH/IALMU 1[I0 OTAENbHBIM acnextam ocBoeHus. CojaepikaHue METOJAMYCCKUX yKazaHWH
HOCHT YHHBEpPCAIbHBIH XapakTep, MO3TOMY JaHHbIE MaTepHalbl MOIYT ObITh HCIHOJB30BAHBI
CTyJIEHTAMH BCeX ClelHalbHOCcTel OYHOW M 3a0uHOH (opM OOYYCHHS MMPH BBINOITHEHUH
KOHKpeTHBIX BH10B CPC.

OcHOBHAsg Ue/db METOAHYECKUX yKa3zaHUH COCTOMT B OOECIEYeHUH CTYICHTOB
HEOOXOIUMbIMHM CBEJACHUIMH, METOJMKAMH M AJITOPUTMAMM Ul YCHELIHOIO BBITOJHEHHUS
CaMOCTOATENIbHOM paboThl, B (JOPMHPOBAHMK YCTOHUYMBBEIX HABBIKOB M YMEHHH 10 pa3sHbIM
acreKkTaM M3ydYeHHUsl [aHHOW JMCLUILUIMHEI, MO3BOJIAIOLIMX CAMOCTOATENBHO peIaTh y4eOHble
3a/lauM, BBINOJHATE pa3HoOOpasHble 3aaHus, 1Peo/oseBarTh Haudosee TPy/IHbIE MOMEHTbI B
oraensibix Bugax CPC.

Mcrnonb3yss METOAMYECKHE YKa3aHMsl, CTYJIEHThbl JIOJUKHBI OBJIAJICTh CIEAYIOIUMM
3HAHUSIMU U YMCHHSIMHU:
3HATh NPUHIMI pabOTHl U XapaKTEPUCTHKH dJIEKTPOHHBIX MPHOOPOB;
3HATH [IPUHLKAI PAOOThI MHKPOIIPOIIECCOPHBIX CHCTEM;
yMeTh H3MEPATH NapaMeTphbl DICKTPOHHBIX CXEM,

YMETh M0JIb30BATBCS MEKTPOHHBIMH PHOOpaMH U 000PYI0BAHHEM.

IlenenanpasieHHas camocTositelibHas pabota CTYJEHTOB B COOTBETCTBHH €
JAHHBIMM METOJMYECKHMH YKa3aHUAMM, a TakKe ayJAuTOpHas padora mnojJ pPyKOBOJACTBOM
npernojaBareNss [pU3BaHbl  00eCHeuuTh J0CTATOYHBIA YPOBEHb TOATOTOBKH  CTY/CHTOB,
COOTBETCTBYIOUIHI TpeboBaHUAM ®IoC CIIO no aucuuiuiiHe «DJIEKTPOHHKA W
MHKPOIPOLIECCOPHAst TEXHUKA».

[Ipy M3yyeHHWH NAHHON JAMUCHMIUTHHBI HCHOIBb3YIOTCS pasIH4YHbIE BHIBI M (OPMBI
CPC, cayxkampe [Uis TOJAFOTOBKHM  CTYJIEHTOB K  MOCIEAYIOMIEMY CaMOCTOSTEIbHOMY
MCIOIB30BAHUIO MOJYUSHHBIX 3HAHHH B MPO(ECCHOHANBHBIX LIEsX.
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TEKYIIHI KOHTPOJIb CAMOCTOSITEJAbHON (BHEAY/IUTOPHOI)
PABOTHI OBYYAIOLIUXCSI IO IMPOT'PAMME YUEBHOM JUCHUILIUHBI

OI1.04 «DeKTPOHHKA H MHKPONPOIECCOPHAA TEXHHKa» JUIsl CHEeUHAJIBHOCTH
23.02.06 Texnuueckasi JKCILIYATALUS MOABHAKHOI0 COCTABA JKeJI€3HBIX 10por - 36 4acoB

Yacel, Pdopma KOHTPO.Is
Pazneun, Tema Buj zaganns OTBe/JeHH
ble Ha
BBINOJIHE
Hue
3a/1aHUA
Pasgean 1.
JIeKTPOHHbIE 12
npudopbl
Tema 1.1. Pabora ¢ KoHCIIEKTOM 1 [IpoBepka KOHCIEKTOB;
duzuyeckne 0CHOBbI JIEKLHH. BBICTYIUJIEHHUE C
MOJIYTTPOROTHUKOBBIX [Toarotoska K cooOLIeHUEeM Ha 3aHSITHH.
npuOOpOB 1abopaTopHOMY 3aHATHIO
[ToaroroBka cooOIMEeHUH MITH
[pe3CHTAaMM.
Tema 1.2. PaboTa ¢ KoHCTIEKTOM 2 [TpoBepka KOHCIMEKTOB;
[ToynpoBOAHHKOBBIE | JICKLIHH. ohopmiieHue oTUeTa 110
JT10/1b! [ToarotoBka K 1ab0paTopHOMY 3aHATHIO;
nabopaTopHOMY 3aHATHIO BBICTYILIIEHHE C
[ToxroroBka coodeHHH WK co0OIIleHMEM Ha 3aHATHH.
npe3eHTauum.
Tema 1.3. Tupucropel | PaboTa ¢ KOHCHIEKTOM 2 [IpoBepka KOHCIIEKTOB;
NeKIMH. oopmiIeHHE OTUETA 110
[Toxroroeka x 1abopaTOpHOMY 3aHATHIO;
71abopaTopHOMY 3aHATHIO BBICTYILIEHUE C
[ToaroroBka cooOueH!H 1M COOOIIIEHNEM Ha 3aHSATHH.
[IPE3CHTALHMN.
Tema 1.4. Pabota ¢ KoHCIIeKTOM 4 [IpoBepka KOHCIEKTOB;
Tpanzuctops! JEKIIUH, oopmienue oTyera 1no
[ToxroroBka K 1a00paTOPHOMY 3aHATHIO;
1abopaTopHOMY 3aHATHIO BBICTYTIIEHUE C
[ToarotoBka cooOUIeHUH HIH cooOLIeHHEeM HA 3aHSITHH.
Mpe3eHTaL.
Tema L.5. PabBora ¢ koHcIIeKTOM 1 [IpoBepka KOHCIEKTOB;
UuTterpanbHbie TeKLUH. BBICTYIIIICHUE C
MHKPOCXEMBI [ToaroroBka cooOmeHHH MK co00lIleHneM Ha 3aHATHH.
[pe3eHTaLHH.
Tema 1.6. PaGora ¢ KoHCIIeKTOM 2 [IpoBepka KOHCHEKTOB;
[TosIyIpOBOAHUKOBBIE | JIEKIIMH. oopmienne oTyera rno
(otonpudopsl [Toaroroska 1abopaTOpPHOMY 3aHATHIO;
1adopaTopHOMY 3aHATHIO BBICTYILIEHUE C
[Toaroroska cooOLEeHHH HiTH COOOIIEHNEM Ha 3aHITHH.
[IPE3CHTALM.
Pasznen 2.
JAEeKTPOHHBIE 4
YCHUIHTEH H
reHepaTopsbl




Tema 2.1. PaboTta ¢ KOHCIEKTOM 2 [IpoBepka KOHCIEKTOB;
DIeKTPOHHBIE TCKIIHH. odopmiieHHE OTHETA 110
YCHITUTENHN [ToaroroBka K 71a00paTOPHOMY 3aHATHIO;
1a00paTOpPHOMY 3aHATHIO BBICTYIUIEHHE C
[ToaroTroBKa cOOOIIEHUH HITH COOOIIEHHEM Ha 3aHATHH.
Npe3eHTaLMH.

Tema 2.2. Pabota ¢ koHCIIEKTOM 2 [IpoBepka KOHCIEKTOB;

DIEeKTPOHHBIE JICKLIHH. oopmiieHne oryera 1o

reHepaTopbl [ToaroToBka K 1abopaTOpPHOMY 3aHATHIO;
1a00paTOPHOMY 3aHATUIO BBICTYIUIEHHUE C
[ToaroroBka cooOLIEHUI HITH COOOIIEHHEM HA 3aHATHH.
npe3eHTaluH.
Pa3nea 3. UcTounuku
BTOPHYHOI0 MHTAHHA 5
Tema 3.1. PaGoTa ¢ KoHCIIEKTOM 2 [IpoBepka KOHCIIEKTOB;
Heynpasisemble JIEKIUH. odopmieHHe oTueTa 1o
BBITIPAMMTEIIH [ToaroroBka K 1abopaTOpHOMY 3aHATHIO;
nabopaTOpHOMY 3aHSTHIO BBICTYTIJICHHE C
[Toaroroska cooOlIeHHE WK COOOIIEHNEM Ha 3aHITHH.
Ipe3eHTaluH.

Tema 3.2. PaGoTa ¢ KOHCIIEKTOM 1 [IpoBepka KOHCHEKTOB;

Ynpasnsemeie TICKIIHH, BBICTYTIJICHUE C
BBITTPAMHUTENN [TojroToBka coodienuii nim COOOILIEHHEM Ha 3aHATHH.

[IPE3CHTALMH.
Tema 3.3. PaGoTa ¢ koHCnIEKTOM 1 [TpoBepka KOHCHEKTOB;

Criakuparoliue TIEKIIMH. BBICTYIUIEHHE C
GuIbTPBI [ToarotoBka cooOMmIEHUI HITH COOOLICHHEM Ha 3aHATHH.

[pe3eHTaLUMH.
Tema 3.4. PaGota ¢ KoHCIIEKTOM | [IpoBepka KOHCHEKTOB;

Crabunu3atopsl JIeKIIMH. oopmiaeHHe oTHETA 110
HarnpsKeHUs U TOKa [Toarororka k 1a00paTOpHOMY 3aHATHIO;

71a00paTOPHOMY 3aHATHIO BBICTYILJICHHE C
[ToaroroBka cooOiieHuit uim COOOLIEHHEM Ha 3aHATHH.
npe3eHTauu.

Pa3znen 4.

Jloruyeckue 10
yeTpoiicTBa

Tema 4.1. Jloruueckue | PaboTa ¢ KOHCIIEKTOM 4 [IpoBepka KOHCHEKTOB;
y1eMeHThI IH(POBOH JIEKIHH. oopmienue oryera 1o
TEXHUKH [ToaroroBka 1adopaTOpPHOMY 3aHATHIO;

1ab0paToOpPHOMY 3aHATUIO BBICTYIUICHHE C
[ToarotoBka coOOIIEHHH WK CcOOOIIEHHEeM Ha 3aHSATHH.
ITpe3eHTalui.

Tema 4.2. PaboTa ¢ KOHCIEKTOM 2 IIpoBepka KOHCIEKTORB;
Kom0Ounaunonubie JIEKLHH. BBICTYILIEHHE C
ungposbie [ToaroToBka cooOIIEHUH HITH cooOLIeHUEM Ha 3aHATHH.
YCTPOHCTBA npe3eHTaluH.

Tema 4.3. PaboTa ¢ KOHCIIEKTOM -+ [TpoBepka KOHCHEKTOB;
[TocaegoBarebubie JEKIIHH. BBICTYIUUICHHE C
uupposbie [ToaroroBka coodmeHun Hiu COOOIIEHHEM Ha 3aHATHH,
yerpoiicrsa [pe3CHTaLH.




Paspnen 5.

MugkponpoueccopHbie
CHCTEMbI
Tema 5.1. PaboTa ¢ KOHCIIEKTOM [IpoBepka KOHCIIEKTOB;
[lonynpoBoAHUKOBas | JIEKLHH. BBICTYILJICHUE C
naMsTh [ToaroToBka cooOIEHNH WK COOOLIEHHEM HA 3aHATHH.
npe3eHTalUi.
Tema 5.2. Ananoro- Pabota ¢ KoHCIIEKTOM [IpoBepka KOHCIEKTOB;
uudpossie u uudpo- JEKIMH. BBICTYIIJICHHE C
aQHATOTOBbIE [ToaroroBka cooOIIEHUH HIIH coo0IIeHHEeM Ha 3aHITHH.
npeoOpaszoBaTeu npe3eHTaLui.
Tema 5.3. [TonoGpate Matepuai o [lposepka TeTpaneii ¢
Mukpomnpoueccopsl Buax Tpancrnopra. Hanucare BBITIOJTHCHHBIMU
scce 00 u3dpaHHOH 3a/IAHUSAMH;

npogeccun.

BHIEO IIPOCMOTP
ﬂOﬂGOpKH MaTepHallOB.




JlaGopaTopHbie 3aHATHS.

Jlaboparopuoe 3anaTue 1.

Tema: CusiTHe BOJIBLT — AaMIIEPHOH XaPAKTEPHCTHKH AHO/A.

IEJIb. M3yuenue CBOWCTB I[10JIy[IPOBOJHUKOBOTO JAMOJA IIYT€M CHSTHSA €ro
BOJILTAMITCPHOM XapaKTepHCTHKH.

OBOPYJJOBAHHUE U INMPUBOPHI. Jlnox KJ1 - 510A, naGopatopHblii cTeH/1.

XOJA PABOTHBI.
1.  CoOpatb cxemy /Ul CHATHS IPSAMON BETBH BOJIBTAMIIEPHOH XapaKTEPUCTUKH.
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2. Ilepemes *HUS  [IPSAMOTO
nanpsokenus Upp yKazaHHbIe B TaOIIULIE, 3aMHUCHIBAEM 3HAYEHUS MIPAMOTO TOKA Ijp.

3.  CoGpath cxemy /sl CHATHsA OOpaTHOH BETBU BOJIBTAMIIEPHON XapaKTePHCTHKH.
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4. Veranosuth 3HaueHus Uy ykazanuble B Tabsuue. CHATH 3HA4Y€HHs 00paTHOro TOKa
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Unp (B) Irip (MA) Uosp (B) Loop (MKA)
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Copepxkanue ordera. HasBanme u 1enb padoThl, CXEMbI HCHBITAHHH W OCHOBHbIE
TEeXHUUYECKUE JaHHBIE HCHOJB3YEMbBIX MpUOOpPOB, TabMIBI AAHHBIX McnbITaHuil. [lo gaHHbBIM
TaOJIMIIBI IOCTPOUTH BOJIBTAMIIEPHYIO XapaKTEPUCTHKY.

JlaThb 3aKIrOYeHHEe O KayeCTBE JH0/1a.

KoHTpo.bHBIE BOIIPOCHI.

1.  Kakoe HanmpspKeHHE HA3bIBACTCS MPSIMBIM,

2. Kakue HOCHTENM Ha3bIBAlOTCH OCHOBHBIMH.

3. Yro Ha3pIBaeTCs p-1 MEPEXOIOM.

JlaboparopHoe 3aHsAiTHE 2,

Tema: CusiTHe BXOJHBIX H BBIXOIHBIX XaPAKTEPHCTHK TPAH3HCTOPA.
HEJIb. Hayuntbcst cHUMATh ONBITHBIM NYTEM BXO/HBIE H BHIXO/IHBIE XapaKTEPHCTHKH
¥ OTIPEICIISATh MapaMeTphl, XapakTePH3YIOLIHME [10JIYITPOBOHUKOBBIH TPAH3HCTOP.

OBOPYJIOBAHUE U INIPUBOPLI. Tpausucrop KT315A- 1,

noreHiuometp Rnd 1-1,5 kOm — 1, morenumomerp Rnk 5 kOm — 1,

mukpoammepmetp MA6 0-500 MxA — 1, mummamnepmerp mAK 0-20 MA — 1,
muuuBoabT™MeTp mV6 0-30 MB — 1, BonsT™eTp Vi 0-30 B,

MCTOYHUK MOCTOssHHOTO ToKa 30-50 B — 1, HCTOUHHUK IOCTOSHHOIO TOKA

10-15B - 1.

MOPSJOK BBIINOJIHEHUSI.
1. HauepTUTh SIEKTPUUECKYIO cXeMy 1ab0paTopHOro CTEHa.
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2. IlocraBuThb noteHumoMeTpsl RNO # Rnk B no105keHUE IPU KOTOPOM
HaMpsHKeHHe, CHUMAeMoe ¢ HUX Ha 0a3y ¥ KOJUIEKTOP, paBHbI HYJIIO.

3.  CHATb CeMEHCTBO BXO/HBIX XapaKTEPHCTHK, IPEACTABIAIOMUX COOOH
3aucuMocTh [5=f(U0) npu Ug=const; nokazanus nmpudOpoB 3anucarb B
TadauiLy.

Uk 0,B Uk 5.B
UB. MB I};. MKA Ug., MB li,', MKA
100 100
150 150
175 175
200 200
225 225
250 250

4. CHaTh CeMeNCTBO BBIXOHBIX XapaKTEPUCTHK, MPECTABISIOLUX cO00i
3apucuMocTsb Ix=f(Uy) Ig=const; nokaszanus npuOOpOB 3anucath B TaOJIHILY.
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TabGauma 1. Beixo/1Has XapakTepucTHKa

Iy 50, MKA I; 100, MKA
Uk, B I, MA Uk, B I, MA
5 5
10 10
15 15
20 20
25 25
5.  Tlo manHbIM TAOIMUL TOCTPOUTE CEMCHCTBA BXOAHBIX M BBIXO/IHBIX
XapaKTEPHCTHUK.
6.  BerauciauTh napamMeTpbl, XapaKTepH3YIOLIHE CTAaTHUECKUN PEeKUM paboThl
TpaH3UCTOpA.
1. BxojsHoe conpoTuBiIcHHE h” = - (kOm);
Al
2. KoadduuueHT yCHICHHS MO TOKY h2] = ——
Al
Al
3. Beixo/iHast MpOBOJAMMOCTE hzz =—
AU

7. Jlarb 3aKJIHOYEHHE O KayeCTBE TPAH3UCTOpA.

COJAEP)KAHUE OTYETA. Hassanwe u uernb padOThI; CXEMbl HMCHBITAHUI M
OCHOBHBIE TEXHHYECKHE JIaHHBIC HCIOJB3YyeMBbIX MPUOOPOB; TAOJIMIBI JAHHBLIX HCHBITAHHH;
ceMelcTBa BBIXOZHBIX M BXOJHBIX XApPaKTEPHCTUK [MOJYNPOBOJHUKOBOIO TPaH3UCTOPA;
rmapaMeTphbl, XapaKTepH3YIOIIHe CTATHCTHYECKHH pexuM paboThl TPaH3UCTOPA; BBIBOJILI 110
npojaesanHoi padote.

KonTpoiasubie Bonpocsl.

4.  Kakue TpaH3HCTOPBI HA3BIBAIOTCS OUITOISPHBIMY,

5.  TlepeuHcauTh pesKAMbI paboTbl TPAH3UCTOPA.

6.  Kokoit TpaH3MCTOp HA3BIBAETCS MOJIECBBIM.

JlaboparopHoe 3ausitue 3.

Tema: UccireqoBanue (l)O[)MI.r[ HANMPH/KCHHHA H TOKA OAHONIOJIYIIEPHOAHOIO H
JABYXIIOIYNEPHOIHOI0 BLIINIPAMHTE. .

LIEJIb. HayunThcs BBIMOIHATE UCC/IEI0BaHUs paboThl 0JHO(A3HOTO BBIPAMHTEJIS.
OBOPYJIOBAHMUE U INPUBOPDLI. BoabT™MeTp nepeMeHHOro ToKa, BOJLTMETP
MOCTOSIHHOT'O TOKa, aMIIEPMETP MEPEeMETHOr0 TOKA, OCHHLTOrpad), CTEH/T BBITPAMHUTEIIS.
MOPAJOK BbIITOJIHEHUSI.
1.  HauepTutb 2/1eKTPUUECKYIO CXeMYy JTad0paTOpHOIro CTeH Ia.
LY I-p

()
W

ALY

Hu
RLIXOM

s




2. IlepeBectn mepexmoyaresib SAl B [10JI0KEHHE OHONOIYIIEPHOJIHOTO
BBINPAMHUTEJISA, IPOU3BECTH BCE 3aMEPBbl, IPEyCMOTPEHHBIE B TaOIHIIE U 3apHcoBaTh HopMy
KpHBOIii ¢ ocrutorpada.

3.  Bxmouuts TyMOnepsl SB1 1 SB2, npoussectu Bce 3amMepsbl, PEAyCMOTPEHHBIE B
TabaMile ¥ 3aprcoBaTh GopMy KpHBOii ¢ ociuiorpada.

4.  Bruounts TymO1ep SA2, MpoU3BECTH BCE 3aMEPbl, IPEYCMOTPEHHBIE B TabJiuLle
1 3apKcoBath (POpMy KpHUBOii ¢ ocuiorpada.

5.  IlepeBectu Bce nepexmouareny SA2, SB1, SB2 B oTK/I04€HHOE COCTOSIHUE, A
SA1 B mosoxKeHHe ABYXIOIYTICPHOIHOTO BEITPAMHUTENS, IPOH3BECTH BCE 3aMEPBI,
[IpeyCMOTPEHHbIE B TaO/IHIE U 3apucoBaTh (popMy KpUBOH ¢ ociuiiorpada.

6.  Bxmouuts TymOnepe SB1 u SB2, npou3sectn Bce 3aMepsl, pelyCMOTPEHHbIE B
Tabiuie 1 3apucoBath HOpMY KPHBOIi ¢ ocLiIorpada.

7.  BxmounTs TymOGaep SA2, IpoU3BECTH BCE 3aMEphl, MPEIYCMOTPEHHbBIE B TAOJIHIIE
¥ 3apucoBath hopmy KpuBOi ¢ ocimitorpada.

8.  Bce nosy4eHHBIE 3aMepbl 3aHECTH B TaOJIMILy, TPOAHATM3UPOBATE 3HAUECHUS

napamMeTpoB M (JOPMY KPUBBIX CHSATBIX ITPH MOMOIIN ocluutorpada u Bce 5T0 OTpa3sHTh B
BBIBO/IC.

No Cxema ")IIEMEHTEI U, I Uy Iy Brruncieno
3amep | BeiIpamiieH | ¢(uabtpa | B Am B Am
a z U, |4
Ud Id
1 Oauononyn | —
2 EepUOHOE Cl1.C2
3 L; C1.C2
] JByxnoayn | -
2 €pPUO/IHOE Cl.C2
3 L, €1.C2
KpuBbie HanpsoKEHHS HA BLIXOE BBIIPIMHTEIBHBIX CXEM:
OJIHOTIOJIYTIEPHOAHOM JIBYXITOJIVIIEPUOIHOM
U, B U B
CKOJIBKO JIHOJIOB HCIIOJIB3YETCS B MOCTOBOH 0iHO(}a3HO cXxeMe BBITPAMIICHHUS.
7. Kakoii BEIIPAMUTE/ b HA3BIBACTCS YVIIPABIACMbIM.

JlaboparopHoe 3ausitHe 3.

Tema: UccaenoBanne napaMerpuyeckoro ¢cradHiaIn3aTopa HANpszKeHus.

LEJIb. M3yuenne CBOKCTB MOJYITPOBOHHKOBOTO CTAOMIHTPOHA ITYTEM CHSTHS €ro
BOJIBTAMIIEPHOI XapaKTepHUCTHKH.

OBOPYJAOBAHUE U INPUBOPHBI. [Tonynposoauukosslii crabunurpon tuna /1814
(Ppac= 0,559Br), orpannuunsaromee conpotusieHue Ryp= 200 Om, conpoTuBieHue Harpy3Ku
R, =470 Owm, 1abopaTopHBIi CTEHL.

MOPAAOK BbINIOJIHEHHS.

1.  HauepTuthb MIEKTPHUYECKYIO CXeMY J1ad0paTOPHOIrO CTEHAA JUTS CHATHS padouero

y4acTKa BOJIbTaMIIEPHON XapaKTepUCTUKH CTa0MIMTPOHA.
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2. VYeranosuts Uy = 0, R, = max, a 3areM mnaBHo yBenuuuBaTh Uy 10 TEX 110p,
I0Ka HE OTKpOETCs CTaOMIUTPOH (B MOMEHT OTKPBLITHs [OSBHTCS TOK B LEMH), [OTOM
1poioJKaTh yBeanuuBath Uy B COOTBETCTBHH CO 3HAYEHHAMHM yKaszaHHbIMH B Tabiuie. [Ipu
3TOM CHMMATh MOKA3aHMs ¢ MH/IJIHAMIIEPMETPA U BOJILTMETPA HA HATPY304YHOM CONPOTHBIICHUH
C 3aHECEHHEM B TabIHILy.

3]
(%]
NN
wn
(=)

U (B) 0 1

Uer(B)

ler(mA)

3.  [lo gmauHbIM TaOIUIBI HOCTPOUTH PAOOYHIA YHACTOK BOILT — AMIEPHOH

XapaKTePUCTHKH CTaDUIMTPOHA
[ (MA)

A

Un= Uoﬁp.(B) Unp.(B)

lo hp.— Ier(mA)

4. Onpenenuthb lermax , 3Has 3Ha4eHUS Py,

P10

_ U pucy.
—— 4

1&'"]._\]’("\1'. - U

om,

Conepmalme oruera. Hazpanue u oelab paﬁDTBL CXEMbl HCIIBITAHHH H OCHOBHBIE
TEXHUYECKHE JTaHHBIC HCIOJIb3YEMbIX MPUOOPOB, TabauIbl JaHHBIX UcnbITanuil. Ha ocnose
aHan3a pabovero y4acTka BOJIBT — aMII€PHOI XapaKTepUCTHKH C/1e/1aTh BBIBOJ O MPO/IEIaHHOH
paboTe U mpuHLUUIE ACHCTBHS CTAOHIHTPOHA.

KouTpo/ibHbIe BONPOCHI.

8.  Kakoit npudop Ha3pIBaeTCs CTAOUIHTPOHOM,

9.  Kakue HOCHTEIH 3aps/10B 00pa3yOT TOK CTaOMIIN3AIHH.

10. Kakoii TOK Ha3bIBaeTCS TOKOM CTAOMIM3ALIUN.

Jlaboparopuoe 3ansTue 7.

Tema: Ucciie1oBaHNe OCHOBHBIX NAPAMETPOB WIEKTPOHHOI0 YCHIHTEIS.

LEJIb. U3yuuTh npuHian padoThl EKTPOHHOTO YCHIIUTENS M BBISCHU T, YTO BIIMUSIET
U KaK Ha ero KO3 (HIHEeHT YCHIICHHS.

OBOPYJIOBAHUE U IIPUBOPHBI. JlaGoparopublii creng Ui MCCIEI0BAHUS
napamMeTpoB YCHIMTES, BOIILTMETP, MHIMBOJIETMETD, MUJLTHAMIIEPMETD MOCTOSAHHOTO TOKA.
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MOPSJOK BBIITOJITHEHHS.
1. HauepTuTh MEKTPHUECKYIO CXeMY 1a00paTOpHOTro CTEH/IA.

2. YcTaHoBUTh HaNpsDKEHHE BXOAHOrO curnana 10 mB.

3. CHATh BBIXOJAHOE HANPSUKEHWE MPH PA3IMYHBIX YacToTax. PesynbraThl W3MepeHHl
3aHECTH B TaOJIUILY.

4. Bxmounts TymOsiep SB1. CHsiTh BRIXOHOE HAIIPAKEHHE NIPH PA3IHYHBIX 4acTOTax.
Pes3yiibTaThl H3MEPEeHHH 3aHECTH B TAOJIUILY.

5. Orxmrounth SB1 u BrmounTs SB2. CHATH BBIXO/IHOE HANpPSKEHWE IPH Pa3IHYHBIX
yactoTax. Pe3ynbTarThl H3MEpEeHHH 3aHECTH B TAO/HUILY.

6. Orkmounts SB2 u Brmounts SB3. CHSTh BBIXOHOE HANPSKEHUE [IPH Pa3IMYHBIX
yactorax. Pe3yibTaThl H3MEPEHHI 3aHECTH B TAOIMILY.

Yacrora, Ui, ki Uppix, k> Usuix, k3 Usuix, k4
' B SB 1Bk SB2sx1. SB3Bxk.
B B B
50
200
1000
4000
10000
7. ITo cHATBIM ¢ IPUGOPOB MOKA3AHUSIM PaCCUUTATh KOIPQHIHEHTEI YCHIICHUS 110
HAIPSHKEHUIO [UTsl PA3IUYHBIX PEKUMOB PabOTHI YCHIIHTESL.
8. Ha osiHOM rpad)uke nocTpouTh 3aBUCUMOCTH BBIXOJIHOTO HANPSKEHUs OT HYaCTOTHI
IpU Pa3IHYHBIX perkuMax pabotel yeuamtens. Caenars aHain3 MoJyYEHHBIX KPUBBIX U
OTRA3UTh €T0 B BBIBOJIE.
UBbIX.B
LIH
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Conep:xanne ordera. Hasauue u 1esib paboThI, CXEMbI HCIIBITAHHI U OCHOBHbIE
TeXHHYECKHE JaHHbIE HCIOJIb3YEeMbIX MPUOOPOB, Tl IHIIbl JaHHBIX HenbITanuii. Ha ocHoBe
MOJTy4EHHBIX JAHHBIX OCTPOHTH rPAHKU 3aBHCHMOCTH BBIXO/IHOIO HAMPSKEHHSE OT YaCTOThI U
CXEMBbI BKJTIOUeHHs oOpaTHOii cBsi3n. CiesiaTh BBIBOJ KaK BIHAET 00paTHas CBA3b HA BBIXOJIHOE
HaIPSIKEHHUE.

KoHTpoJibHbIe BONPOCHI.

11. Tlepeuncauthb pexnumMbl pabOTHI TPAH3UCTOPA B YCHIHTEIISAX

12.  Jlns npejHa3HAuYeHO HANPSKEHHE CMEIICHHMS B BXOIHOH HETH yCHIUTEIIS.

13. Kakoii ToK Ha3bIBaeTCsl TOKOM IMOKOS.

JlaGopaTopHoe 3ausiTHe 8.

Tema: Uccaenosanune padoThl reHEpaTOpPa NUI000Pa3HOT0 HANIPAKEH U,

IEJb. Wcenenosarh 3aBHCHAMOCTH  (OpMbI  NMHIO0OPA3HOTO  HANPSKEHHS  OT
napamMeTpoB CXEMBIL.

OBOPYJAOBAHHUE U IIPUBOPBLI. JlabopaTopHblil CTEH,
srnekTponHblii ocumtorpad CH-1, 1Ba BoasTMeTpa Ha 30 B PV1, PV2.

[MOPAJIOK BBITTOJIHEHHMA

1.  M3yuuTh MakeT reHeparopa. 3apucoBaTh CXEMY B OTHYET.

2. Usmepurs nanpsokerne Uy, nogxmouns BombT™eTp PV2 kimodom «Cethy.
Jlanuble 3aHECTH B TAOIHLLY.

3. TMoaxIOuHTh K BLIXOAHBIM KJIEMMaM CXeMbl OcLUILIOrpad u 3apucoBarsb B OTHET
kpuBYIO Uy 1= f (t). TymGiep SB1 nomken ObITh BHIKIOYEH.
4,  M3mepuTh Mo mIKaje ocuuuiorpada BeICOTY UMITYJIbea hy.

5.  Wsmepurs BoabT™MeTpoM PV1 BbixonHoe Hanpskenue Uy, . Pesyabrar
M3MEpeHHs 3aHecTu B TabuIy.

Cary
-
B3 “
| ®
‘%K' %( vT1 SB +Ex

R2 /| LV ) Bsoeem Gn

Q
r
w3
o

|

e

6. Berurcnuts Macitab nokazauuii ocuusiorpaga popmyie
Kv= Ugux.1/ hy (B/mwm).

6. Bxaounts TymGnep SB1. 3apucoBarh KpUBYIO BBIXOAHOTO HANMPSKEHUA Uy o= f
(1).

7.  Wsmeputs Ha 5KpaHe ocupntorpada aMmuTy 1y hy BBIXOJHOTO HANPAKEHHS U
3aHeCTH B TaOIULLYy.
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Ne ni/m E:, B Upix. , B h, MM

8.  BbluMC/IUTH BBIXO/IHOE HANpshkeHue, ucnonb3ys Gpopmyny Uy =K, hy , n
CpaBHUTD C [IOKa3aHUEM BOJIbTMETPA.

Conep:kanne oruera. Haspanue u 1e1b paboThl, CXEMbI HCIIBITAHHI H OCHOBHbBIE
TEXHUUYECKHE JaHHbIE UCIIOIB3yeMbIX PHOOPOB, TabIHUIIbl AaHHBIX HCHbITaHUi. CenaTh BBIBO
o BiusHAE eMKkocT Cs Ha Gopmy MUI000pasHOro HANPAKEHHS.

KoHTpo.IbHBIE BONIPOCHI.

14. TlepeunCINTh OCHOBHBIE APAMETPHI JIEKTPHUECKOTO UMITYJIBCA,

15. Ot yero 3aBHCHT JJIMTEIBHOCTh (PPOHTA HMITYIIbCA B JAHHOH cXeMme.

16. Yrto OTHOCHTCS K JONOTHHTEIBHBIM ITapaMeTpaM HMITYJIbCa.

JlabopaTopHoe 3ansaTue 9.

Tema: CHsiTHE XapAKTEPHCTHK MY/JIbTHBHOPATOPA, AHAIN3 ero padoThl ¢
NOMOIIbLIO OCHH/LTorpada.

LEJIb: HayunTscs ucciie1oBaTh paboTy CUMMETPUYHOIO CaMOBO30YKIEHUS

MYJBTHBHOpATOpa U BIIMSHUE 3JIEMEHTOB €r0 CXEMbI Ha YacTOTY.

OBOPY/JIOBAHME: Maket mynsTiBHOpaTOopa. DIeKTPOHHBIA ocuorpag.

‘Cerb
+En r

Gn

BA

Vi3

MOPsI/IOK BbINTOJIHEHHSI.
1. O3HaKOMHUTBCA C YCTPOHCTBOM M MPUHLMIOM padoThl My/ILTUBHOpaATopa,

HCIIOJIB3YS CXEMY.
2. BKIIOYHTE cXemy.
3. U3MepuTh HaNpsZKEHHE HA KOJUIEKTOpax TpaH3ucTopos MyabTusuOpaTopa Ukl u
Uk2 nipu pasnugsbiX nososkeHusx kmodei SB1 u SB2. [Tokazanus npudopos 3anectu
B TaOmIy. Beraucintes nepuoj v yactoty kosedanuit: T=1,6 ' C2 " Rg2: f=1/T , roe
C2 (D).

n/m En, B [lonoxenue C, Rs, UkLLB |Uk2,B |[r1,c f, T
BBIKJIIOUaTe e MK KOm
SB1 SB 2

| OTKJI OTKIJI 0,2 110

2 BKJIIOY  |OTKII 0,4 110

3 OTKJT Brmou (0,2 220

4 Bkmou  |Brmou |04 220

14



4. OTKIIOYUTH BOJIBTMETP, YCTAHOBHB TymOep SA1 B cpejiHee M0JI0JKeHHE.

5. Bkmiounts ocuputorpad.

6. Cusarb popmy Hanpsokenuit 8 Toukax UkI, Uk2, U61, U62, npu pa3snuyHbIX
MOJIOKEHUAX KIo4eH (cM. Tabuity).

7. [MonydeHHbIE OCLMIIIONPAMMBI 3apUCOBATh B OTYET.

Copep:xkanne oryera. Haspanue u 1eib paboTel, CXEMbI HCTIBLITAHHK U OCHOBHBIE
TeXHUUYECKHE JaHHbIE UCIIO/IB3YEMBIX TPUOOPOB, Tab/IUIIbI JaHHBIX UcTibITaHUH. C1enaTth BIBOJ
o BiusHun emkoct C) 1 R3 Ha GopMy BBIXOIHBIX HMITY/IBCOB.

KonTpoabubie BONpocsl.

17. Tloa neMcTBHEM Yero MpPOUCXOANT paspsi Konaencaropa Cs,

18. Kak mpoTekaloT U KaKHe TOKH Y€pe3 OTKPLITBIA TPaH3UCTOP.

19. Jlo Kakux 1op TpaH3UCTOP HAXOAUTCA B OTKPBITOM COCTOAHHH.

JlaGopaTopHnoe 3ansitie 13.

Tema: Hccserosanue padorTel reHepupyromero gporoanoaa.
Ilean: MccereoBars 3aBUCHMOCTD BbIpadaTbiBaeMoii reHepupytomuM  GoToano oM
2.J1.C. 0T OCBEUICHHOCTH.
Ob6opynoBauue: 1. ['enepupyromuii poroanon ®J1 — 256
2. Uctounuk ceera iamna MH 26 — 0,4
3. Boasr™erpsr: MH 42300, MH 42100
4. JTaGopaTopHblii CTEH

MMOPAJAOK BbBINTOJIHEHHWS PABOTBI:

i i
An VD
L
%— . AN«
158 [ — W
o
1.  TMoakmouuTs 1abOpaTOPHBIN CTEH K MCTOUHHKY IHTAHHUS.

2.  IlnaBHO yBenM4HBATh HaNpsKeHHE Ha 3axkuMax Jamnel MH 26 - 0,4 B
COOTBETCTBHH CO 3HAYCHHAMH YKA3aHHBIMH B TaGJ'[H]_Ie, KOHTPOJIHPYA 110 BOJIBTMETPY Vl.

N Vi (B) OcBelEeHHOCTh V5 (B)
n/m (JTroxce)
1 0 8
2 3.6 10
3 5 20
4 6 45
5 7 70
6 8 105
i 9 130
8 10 150
9 11 170
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3. CHaTh NOKa3aHus ¢ BOIBTMETPA V), MOAKIIOYEHHOIO K FeHEPHPYIOIIEMY
dotoamosy.
4. TlocTpouTh 3aBHCHMOCTH BblpabaTbiBaeMoii reHepupytomum dortoauomom I.J1.C.
OT OCBEIEHHOCTH
(B)

\4

Lx(nK)

Copepaxanne ordera. Haspanue u 1ieb padoThl, CXEMbI UCIIBITAHHI U OCHOBHBIE
TEeXHHYECKHE JaHHBIE HCIIOJIB3YEMBIX TPUOOPOB, TabulIbl JaHHBIX UcnbITaHuid. Ha ocHoBe
aHaIM3a 3aBUCHMOCTH BhIpadaTbiBaeMoit revepupytomum dporoanogaom J.JI.C. oT
OCBEINEHHOCTH, C/IeJIaTh BBIBO O IPOJIENIaHHOM padoTe.

KonTpoabHbie BONPOCHI.
20. Kakoii Tok Ha3bIBaeTCa (POTOTOKOM.
21. Kakue HOCHTEIH 3apsi0B CO3/al0T (POTOTOK.
22, Or uero 3aBUCHT cula PoTOTOKA.

JlaGopatopHoe 3ansiTie 14.

Tewma: UccieroBanue padoTbl JJOrHYECKHX YJIEMEHTOB,
IEJIb: MHccrenoBate pabOTy JIOTHYECKUX DIIEMEHTOB M HAYYHThCS COCTABIIATH
TEIGJIHU,I:[ HCTHHHOCTH, I10 KOTOph[M y.\ieTB 06'1)HC-HHTB ITPHHIHII paﬁonﬂ TTOTMYECKOM CXEMBL,

OBOPYJ1OBAHHME U IMPUBOPBHI: [Tosuron noruueckux cxem [JIC — 3.

[MOPANOK BbITTIOJIHEHUS PABOTBI:

1.  3apucoBaTh JIOTHUECKYIO CXEMY B OTYET.
2. TloakmounuTth moauroH goruveckux cxeM [1JIC-3 k ucTouHUKy nuTtaHus.
3. BxmouuTh Ha nmoaurone jgorudeckux cxem IJIC-3 tymOnep «Cetb».

4. 3aneiicTBOBaThL BCE JIOTMYECKUE HTEMEHTHI CXEMbI ITYTEM MEPEKITIOUCHUS UX
TyMOJIEPOB B BEPXHEE MMOJIOKCHHE.

5.  CocrtaButh Tad/IMIY HCTHHHOCTH JaHHOH CXEMBI, MT0/1aBast Ha BXO/IbI CUTHAJIBI
[yTeM Ha)KaTHs KHOMOYHBIX BBIKIKOUYATENIEH.
6. [Tpoanaau3upoBaTh paboTy JOrMUECKON CXEMBI 110 Kaxk10H cTpouke Tad/IuLbl

HCTHHHOCTH H CXCMATHHYHO MOKA3aTh MPOXOMKICHUEC CHIHAIOB.

Xy
X
X3
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Copep:xanne ordyera. Haspanue u uesib paboTbl, CXEMBI MCITBITAHHH U OCHOBHbIC
‘ h o T -

11 | ‘

o

Eax

Ll

TEXHUYECKHE JIaHHbIe HCTIOJIb3YeMbIX MpuOopoB. CrennaTh BBIBO/ O Mpo/Ie/IaHHON padoTe n
CXeMaTHUYHO H300pa3uTh MPOXOIK/IEHHE CHIHAIA 110 KaKI0H CTPOUKE TAOIMIBI HCTHHHOCTH.
KoHTpo/ibHbIE BONIPOCDHI.
23.  Ilpunnun padoTs! 1oruyeckoro siemenTa U.
24. IlpuHumn pabotsl toruyeckoro anementa UJIN.
25.  IMpunuwmn pabotst norudeckoro snementa HE.

Tema: Onpeaesienue h-napamerpoB TPaH3IHCTOPOB.

Hean: Hayuuts onpeaensTb mapaMeTrpbl  TPaH3UCTOPOB IO CTATHHECKHM
XapaKTepHCTUKAM

3anaua:
Bpemst Boinmo/iHeHusi: 15 MUHYT

KoMmiiekT  pa3siaToyHoro  MarepHajga:  KapToyku €O CTaTHYECKHMH
XapaKTepUCTUKAMHU

1. ITo craTMyecKUM XapakTepHCTHKAM TPAaH3MCTOpa BKJIOUEHHOro mo cxeme ¢ OD
onpeaeauTs hyy, hyy, ha,

et IO |

10 oG et
/ \ e ARRS
15 kg Jl:",if"/’
-
4 1 i
i i ,\.E.i_,iiééiﬁ f
: i
B4 i e
: | izl i {5 ! I i em
e RS S (s P Y 9, A b Jd B
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2. Jlns paGoueit Toukn A xapaktepucTuku tpansucropa KT809A BKIOYEHHOro 110
cxeme ¢ OD onpeaeauTsb B ¥ BBIUHCIUTD 0 Uit cxeMbl ¢ Ob. Pactndposarh MapKHpOBKY.

Tunosoii gapuanm Komounuposannozo onpoca KO

Tunosblie 32 1aHNs ist pA00THI 10 KAPTOYKAM HA padouem mecTe
Paspen 1: DiaexkrpoHnbie npudopbl.

1 6.10K 3a1aHMIH

[TpuBesuTe ycnoBHOE rpaduUecKoe
o003HaueHHe JHo1a

MEPEXOI0OM

[ToneBoit TpaH3ucTop ¢ p-n

K kakomy nmpubopy orHoCATCS
rapaMeTphl: TOK CTOKa, HalPSKEHHE 3a1BOpa

[ToaynpoBOAHUKOBBIH CTAOHITUTPOH

[IpuBeuTe padotyIO XapakTEPHCTHKY

CTaOMIMTPOHA M YEM OHA XapaKTepH3yeTCs

bunoaspaslii TpaH3UCTOP THIIA P-N-P.
KpeMHueBbIii ONNONSpHBIN TPaH3UCTOP 1A
IIHPOKOTO MPUMEHEHUS, MAJIOMOLIHbIH, HOMED
pazpadbotkul15, rpynna A, deckopnycHblii ¢
rHOKHUMH BBIBOJIAMH, HA TOJIJIOKKE.

VkaskuTe THIT TpUOOpa 10 YCIOBHOMY

rpadudeckoMy 0003HAYEHHIO U MAPKHUPOBKE
KT2115A-2

A~ "

5oy
]

e

r
Ver. max “774

Ver

:;EP F__?.' T

-

[TpuBenuTe ycaoBHoe rpaguyeckoe
o003HayeHue OUNOIAPHOrO TPaH3HCTOPA N-P-
n THIAa

[Tonesoit Tpau3ucTop n- THIIA.
MastoMOIHEI repMaHUeBbli HU3KOYaCTOTHBIH
Tima 42, pa3HOBUAHOCTb A, B YHH(DULIHPOBAHHOM

KopIyce.

K xaxomy npubopy oTHOCSTCA
paboune napameTpbl: HANPsAKEHUE
cTadM/IM3aLMH, TOK CTaOMIH3aLuM.

[TpuBenute padouyio
XapaKTePHCTHKY THPUCTOPA

VYkaxuTe T npudopa 1o
yciaoBHOMY rpaduueckoMy 0003HAUEHHIO U
mapkuposke MIT42A

? F i S TR
. J _L,__;:A H
j N

‘4
iifﬁ" Ar Jﬂ_ #

gtk

e
-

La

” w
[ToynpoBOAHHKOBEII CTa

OUJIMTPOH

2 6JI0K 3aaHHIT

Tunosbie 3a1aHus s padOTHI Y T0CKH

Sanstie Ne |




a). M300pasuTh Ha J0CKe JuarpamMMmy IHEpreTHYECKHX 30H pa3/IMvHbIX MATCPUAIOB H
OOBSACHUTL UX.

6). PaccmorpeTh BHABI IPOBOJMMOCTH  MOJYNPOBOJHMKOB €  HCIOJb30BAHUEM
Jarpamm SHEpPreTHYECKUX 30H.

B). 1300pa3uTh U paccMOTPETh CBOMCTBA P-N MIEpeXoa.

r). HapucoBatb BOJIbT-aMIEPHYIO XapaKTEPHCTHKY P-N epexoa H 00bICHUTD €€,

3anaya Ne 2

a). YCTpoicTBO U KiIaccu(HKaLus U008,

6). YeTpoicTBO M MPUHLIMIT JIeHCTBHS CHIIOBBIX JTHO/IOB.
B). MapKupoBKa U yCJI0BHOE 0003HAYEHHUE [HO/I0B.

3anaua Ne3

a). Haznauenwue, kiaccuukanus 1 yCTpoiCTBO THPHCTOPOB.
0). YeTpoicTBO M MpHHLKI PadOThl AMHUCTOPA.

B). YCTPOHCTBO M MPUHLIKAI pabOThl TPHHUCTOPA.

3anava Ned

a). Haznauenwue, knaccuukanus 1 yCTPOUCTBO TPAH3UCTOPOB.

6). YcTpoicTBO M MpUHIMN padoThl OUIONISIPHOTO TPAH3HCTOPA THIIA P-N-.
B). Cxema BKJIIOUeHHs OUIOISIPHOTO Tpan3ucTopa Tuna p-n-p ¢ Ob.

r). CxeMa BKJIIOYEHUS OHIOIAPHOrO TpaH3ucTopa tumna p-n-p ¢ 09.

n). Cxema BK/IFOUEHHS OMIIOISIPHOrO TpaH3uctopa tuna p-n-p ¢ OK.

3agaua Ne5

a). M300pa3uTe W OOBACHUTL BXOJHYIO CTATHYECKYIO XapaKTEPUCTHKY OHIIOIAPHOrO
TpaH3ucTopa tumna p-n-p ¢ Ob.

6). M300pa3uth 1 0OBSCHUTH BBIXOJHYIO CTATHUECKYIO XapaKTePHCTHKY OMIOISPHOro
TpaH3ucTopa tumna p-n-p ¢ Ob.

B). M300pa3uth U OOBACHHUTH BXOJHYIO CTAaTHYECKYIO XapaKTEPUCTHUKY OHIOJISIPHOIO
TpaH3ucTopa Tumna p-n-p ¢ OD.

r). M306pa3uts 1 0ObSICHUTH BBIXOJAHYIO CTATHUECKYIO XapaKTEPUCTHKY OHIOISAPHOrO
TpaH3ucTopa Tuna p-n-p ¢ O9.

n). MU300pa3uth 1 00BACHUTH BXOAHYIO THHAMHYECKYIO XapaKTEPUCTHKY OHITOISPHOIO
TpaH3ucTOpa THIa p-n-p ¢ OD.

e). W3o0pasute H  OOBACHUTL BBIXOAHYIO JHHAMHYECKYI)  XapaKTEPHUCTHKY
OMMoJspHOTO TpaH3ucTopa Tuna p-n-p ¢ 09,

k). Cuctema h — mapaMeTpoB TPaH3UCTOPOB.

3). Onpenenenune h — mapaMeTpoB 110 BbIXOIHBIM CTATHUECKUM XapaKTEPUCTHKAM.

1). Onpejenenne h — napamMeTpoB MO BXOAHBIM CTATHUYECKUM XapakTepHCTHKAM.

3agaua Neb

a). Od1ue ceeAeHns 00 HHTErpaIbHBIX MUKPOCXEMaxX U UX KiaccuuKaius.
0). OcHOBHBIE MMPOIECCHI U3TOTOBJICHUS MHTETPATBLHBIX MHKPOCXEM.

B). [locie1oBaTeIbHOCTD H3TOTOBJIEHHS MTOTYIIPOBOHUKOBBIX MUKPOCXEM.

3amaua Ne 7

ﬁ). YCTpOﬁCTBO, MPHUHIIKIT ,D,eﬁCTBHF[, yCJ'[DBIlO€ 0603Ha‘{EHI/Ie, [MPHMCHCHHC
(poTonpeodpazoBaTeIbLHOrO AHOAA.

B). YCTpoicTBO, NpMHUMI JeHcTBUS, yciaoBHOe o003HaueHue, [pPHMEHEHHE
GororeneparopHoro amojaa.
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a). YcTpoifcTBO, mNpHMHIMI JEHCTBUS, YCIOBHOE 00O3Ha4YeHHE, NPUMEHEHHE
CBETO/IHO/IA.

a). VYCrpoiicTBO, MpPUHUMII JEHCTBHS, YCIOBHOE 0003HAueHue, IpHMEHEHHE
(hoToTpaH3uCcTOpA.

3aqaua Ne 8

a). Knmaccugukanns 1 OCHOBHBIC XapaKTEPHCTHKH YCHIHTEIEH.
0). [IpuHLIHIT yCUIEHHS] CHTHAJIOB.

B). PeskuM paboThl TpAaH3UCTOPA B YCHIIMTEINE Kilacca A.

r). Pesxum paOboThl TpaH3UCTOPA B ycuiMTeNe Kiacca A-B.

1). Pexxum paboTel TpaH3ucTOpa B yCHIIMTENE Kiacca B.

e). Pexxum pabotel Tpan3ucTopa B ycuuutene knacca C.

x). Pexxum paboTel TpaH3uCcTOpa B yeunutene kiaacca 1.

3anaua Ne 9

a). YCTPONCTBO U NPUHLHUII pabOThl ABYXTAKTHOIO YCHIIHTEIBHOIO KacKala MOIIHOCTH.
a). YeTpo#icTBO ¥ NPUHIMIT paOOThI MHOTOKACKaJHOTO YCHIIMTEIIs HAllPSKECHUS.

a). YCTpOHCTBO H MPUHLHUI padOThl YCHJIUTES [TOCTOSHHOIO TOKA.

3amaya Ne 10

a). DIIEKTPHUYECKHE UMITYJILCBI H HX MapaMeTphl.

6). YCTpoHCTBO M MpUHLHI paboThl AuddepeHuUpyIomei Henu.

B). YCTPOHCTBO M MPHHLKUI pabOThl MHTEIPUPYIOLIEH LIEITH.

r). YCTpoHCTBO M IPUHIMIT PadOTHI FeHepaTopa CHHYCOMIAIbHBIX KOJeOaHHH.
1). YCTpORCTBO M MPUHIIMI pabOTHI TeHepaTopa NUJI000pa3HOro HANPSIKEHUS.
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