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Paznen 1. OBIIUE METOANYECKHUE PEKOMEHIALIUU 1O
MN3YUYEHUIO JUCIUIIJINHBI.

1.1. OEJIb AUCHUITJIMHBI 1 3AJJAYUU KYPCA.

Lens TUCIATITIHEI — U3YYeHHE IEMEHTHOH 6a3bl AJIEKTPOHHUKH, SIIEKTPOHHBIX
YCTPOICTB aHATOTOBBIX M LU(POBBIX CUTHATIOB, BKIIIOYAsi CPEICTBA
BBIYUCIUTENbHONW 1 MUKPOTIPOIIECCOPHOI TEXHUKH, a TaKXkKe 0000IEHHOE U3yUeHNe
CPEIICTB CBSA3U B CEIBCKOM XO34HCTBE. B pe3ynbTare u3ydeHus Kypca CTyACHT
JIOJKEH 3HATh!

- YCTpOWCTBO, IPUHLUI ACHCTBHSA, TAPAMETPHI H XapaKTEPUCTHKH
MTOJTYIIPOBOAHUKOBEIX TPUOOPOB M HHTETPATBEHBIX MUKPOCXEM;

- TIPUHIIMM ITOCTPOCHUS, TIPHHIIHI ISHCTBUS U METOIBI IIPOSKTHPOBAHHS
9JIEKTPOHHBIX YCTPOICTB, IOCTPOCHHBIX Ha 0a3e MOIYNPOBOAHUKOBBIX IPUOOPOB
1 MHTETPAIBHBIX MHKPOCXEM, MUKPOIPOLIECCOPOB U YCTPOHCTB CBSI3H;
mapaMeTphl U XapaKTePUCTUKHU 3JIEKTPOHHBIX YCTPOUCTB; MPUHIIHIT pacueTa
OCHOBHBIX JIEKTPOHHBIX CXEM U yCTPONCTB;

- IPUHLIXI IOCTPOECHUS, NEUCTBHS U UCHOIb30BAHUS TEXHUUYECKUX CPEACTB CBSI3H
B CEJIbCKOM XO35HCTBE.

JlomxeH yMeTh:

- TIOHHUMATh JIIEKTPOHHBIC CXEMBI, ONPE/ICIIATE 110 YCIOBHEIM 0003HAYCHUSAM U
CIPaBOYHUKAM NAapaMeTPhl 3JIEKTPOHHBIX 3JIEMEHTOB, YMETh CTPOUTH U
pacCUUTHIBAaTh YCTPOICTBA, BEITOIHEHHBIE HA STHX JJIEMEHTAX;

- KBaH(UIMPOBAHHO PEIIaTh HMHKEHEPHBIE 3aJa4H 10 00CITyKHBaHUIO
JICKTPOHHOM aIapaTyphl CEIbCKOX035HCTBEHHOTO IPOU3BOICTBA;

- TPaMOTHO MPOHM3BOAMTE BEIOOP CTAaHIAPTHOH DJIEKTPOHHOM amnmapaTypsl B
3aBUCHMOCTH OT KOHKPETHBIX TPeOOBaHMUIA.

IIpuMeHeHe MUKPOTIPOIIECCOPHBIX CPEACTB OTKPHIBACT OOJBIIHE BO3MOKHOCTH
JUISL HAXOXKJICHUSI ONTHUMAIIBHBIX PELICHU PpY INIaHUPOBaHHUH, 00paboTKe
“HPOPMAIH, TPOSKTHPOBAHIH, CO3TaHUH d(PPEKTUBHBIX CUCTEM
aBTOMAaTHYECKOTO YIIPABJICHUS, TEXHOJIOTHIECKHUX MPOIECCOB B HAYYHBIX
HHKCHEPHBIX MCCIICIOBAHMUIX.

[IpuMeHeHne COBpEeMEHHBIX CPENICTB CBS3U CYIIECTBEHHO 00JIeryaeT mporecc
OpTaHM3aINH U YIIPABICHHUS CENbCKOXO03SHCTBEHHOTO IIPOM3BOACTBA.

[Npesxme YeM IPHCTYIHUTH K H3YYEHHIO TUCIUIUINHEL, CIIEIyeT TIOBTOPHTh
n3yueHue pazzerna KypcoB « TeopeTHueckre OCHOBBI DJICKTPOTEXHUKID U
«BpraucnurenpHas TEXHUKA U TPOTPAMMHUPOBAHHE).

INpu n3ydeHNn HACTOSIIEH TUCIUILTHHEI HEOOXOIMMO CTPEMHTECS K OCBOCHHIO
OCHOBHBIX ITOHSATHH U SIBJICHHUH, IOJOKCHHBIX B OCHOBY IPHHIIMIIA PAOOTHI
PanuOdIEKTPOHHBIX TPUOOPOB U MUKPOIIPOLIECCOPHBIX CPENICTB.

CryneHTaM-3a0YHHKaM CeIbCKOXO3SICTBEHHBIX BY30B IO CIIEHUATBHOCTH
31.14.00 — «3DnexkTpuduKaIys 1 aBTOMaTH3AIHUS CEINECKOTO X035HCTBaY yd4eOHBIM
IUTAHOM TIPEyCMOTPEHO BBIIIOJIHEHUE KypCOBOMl pabOTHI.

1.2. PACITPEJEJIEHME YUESHOI'O BPEMEHU.

Tabmmma 1.
o B TOM 4HCJIC
H § nabopat
= Haszpauue TeMbl 7 | camocrt OpHO-
Z 5 OATENb | JICKUMU | NPaKTH
A HO yeckue
3aHATUA
1 2 3 4 5 6
1 | Beenenne.
OnemeHTHast 6a3a MEKTPOHUKH
0,25 - 0,25 -
ONeKTpOnpOBOTHOCTh MOTYTIPOBOAHUKOBBIX
MarepuanoB. [TomynpoBogHUKOBbIE THOABI 21,75 20 1,75 -
bunossipHble U 1oJieBble TPAH3UCTOPEI,
HPHUHIUI JeHCTBUS, CXEMbI BKIIOUCHHS,
SKBUBAICHTHBIC CXEMBI U PEXKHUMBI PAOOTEI 22 20 2 -
TupucTopsl. DneKTpOBaKyyMHbIE (hOTO-
ANIEKTPUIECKUE U ONTOIICKTPOHHEIE
npubopsl. VX XapakTepUCTHKU U ITapaMeTphI 11 10 1 -
2 DJIEKTPOHHBIE yCTPOiicTBA.
OnexTpoHHbIe yeunTend. [lonstne obpaTHO
CBSI3H 12 10 1 1
MHoOTrOKacKaJHbIe YCHINTENH, HX XapaKTe-
puctuku 1 napamerpsl. OnepanuoHHbIE
YCHIINTENN 26 20 1 5
I'eHepaTopbl TapMOHIYECKUX W HMITYJIECHBIX
kosebanuii. CpecTBa 3NEeKTPONUTaHUS
3JICKTPOHHOH anmnaparypsl 19 15 1 3
WmmynscHble yeTpoticTsa. Lngppossre
JIOTUYECKHE PUOOpPHI 13 10 1 2
3 | MukponpoueccopHbie cpeacTBa.
ADPXHUTEKTypa MUKPOIIPOIIECCOPHBIX CHCTEM.
Komanas! Mukponpoueccopos. ConpsixeHue
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MHUKPOIPOLIECCOPHBIX CHCTEM C BHEITHUMH
yCTpoiicTBaMu 25 20 2 3

4 TexHu4deckue cpescTBa CBI3H B CEIbCKOM
xo3siicte. TenedoHHas 1 pagHOCBS3b.
TIpuHIMITBI TOCTPOCHUS paAHONIEPEAAIONIUX U
MPUEMHBIX YCTPOKHCTB. 6 5 1 -

HUroro: 160 130 12 14

YcTaHOBOYHBIE 3aHATHSA — 2 Yaca.
buéanorpadguyecknii cnmcox
OCHOBHOM.

1. 3abpooun FO. C. IlpoMbIIIIeHHAS 3JIEKTPOHUKA: YYeOHHUK JUIS BY30B, M.:
Bricmias mikosa, 1982.

2. OCHOBBI IPOMBIIIICHHOHN 3JICKTPOHUKH: Y UYEOHUK I HEIJICKTPOTEXH.
cren. By3oB /B. I'. I'epacumoB u np., / Ilox pen. B. I'. I'epacumosa. 3-e u3.,
nepepad. u gon. M.: Beici. mik., 1986.

3. I'yces B. I, I'vces FO. M. Dnextponuka: Y4eO. mocoOue uisi By30B:

2- m3a. epepad. u pom. M.: Beicm. mik., 1991.
JlonoTHUTEBHBIN.

4. ApectoB K.A. OCHOBBI 2JIEKTPOHUKH U MUKPOIIPOLIECCOPHON TEXHUKHU:
Y4eOHHK /ISl CPEIHUX CIICUANIbHBIX Y4eOHBIX 3aBegeHuii. M.: Komocc,
2001.

5. Banawos E. I1. u np. Mukpo- u Muau-9BM: Yueb. nocobue 1y By30B. JI.:
Dueprouszaar. Jleaunrp. ora-aue. 1984.

6. JKepebyoe U. I1. OCHOBBI IEKTPOHUKH. 5-¢ U3]L., iepepad. u por. JI.:
Oneprouszar, 1989.

7. Toxxatim Pooxcep JI. OcHOBBI IIUPPOBOU ANIEKTPOHUKU. M.: Mup, 1988.

8. Boiixo B.U. u np. CxemoTexHHKa 31eKTPOHHBIX cucteM. T1...T3. yaeOHHK
s cryneatoB BY3os. C.-IletepOypr, 2004.

Paznen 2. METOANYECKHUE YKA3AHMUSA 11O U3YUEHUIO
COJEPKAHUSA TEM KYPCA.

Tema 1. OJIEMEHTHA I BA3A DJIEKTPOHUKH.

He.l'lbl() M 3a/1a4el TeMbI SBIISICTCS N3YYCHHNC MACCUBHBIX U AKTUBHBIX 3JIEMCHTOB
NPUMCHACMBIX B 3JICKTPOHHBIX YCTpoﬁCTBaX.

OO0umue MeToAMYecKHe PeKOMEH AU,

1.1. K naccuBHBIM 37€MEHTaM 3JIEKTPOHUKH OTHOCATCS KOHJEHCATOPBI,
PE3UCTOPHI, KaTYIIKU WHIYKTHBHOCTH, TpaHc(hopMaTopsl. ClaeayeT H3yuHTh UX
IapaMeTpsl U CHOCOOBI MAPKUPOBKH.

Bombmioii kIacc MacCHBHBIX 3JEMEHTOB 3JIEKTPOHHUKH MPEICTABISIOT OO0
IIPUMECHBIE TTOIYIPOBOJHUKH — TEPMOPE3UCTOPEI, (GOTOPE3UCTOPHI, MPUOOPEI C
OJIHUM p-1 TIEPEXO0M: BBIPAMUTEIbHBIE JHOJBI, CTAOUIN3ATOPHI, TYHHEIbHbIE
JMOJIBI, BapUKaHBI, (POTO- 1 cBeToauoAbL. OOpaTiTe BHUMAaHHUE HA IPUHINI UX
JEeUCTBUSL, SIEKTPOIPOBOJHOCTD IIOJIyIPOBOJHUKOBBIX MAaTEPHUAJIOB, IapaMETPhI U
XapaKTePUCTHUKU.

Bonpocwt ona camonposepku..

1. OOBsicHUTE SIBIEHUE «COOCTBEHHONY, «IBIPOYHOI, «ITIEKTPOHHOMN
MIPOBOJMMOCTEH, CBOMCTBA M XapaKTEPUCTHKH dIIEKTPOHHO-ABIPOYHOTO MEpexoia.
2. B ueM 3axirouaeTcs pa3nndus OCHOBHBIX M HEOCHOBHBIX HOCHTEINCH 3apsizia B
MIOJYIIPOBOJAHUKAX ?

3. [TpuBenute popmMyIry TEOPETUUECKOI BOJIBT-aMIIEPHOM XapaKTEPUCTHKHU TUO/IA.

4. Ilepeuncnute BUIBI IPOOOS B MONYTIPOBOTHUKOBBIX JTHO/AX.

5. OOBsICHUTE IPUHINT PAOOTHI TOYIIPOBOTHUKOBEIX CBETOM3IyUJaTeNei 1
IPUEMHUKOB U3Ty4EHUS.

6. HazoBuTte 001acTu npuMeHeHHs (POTOAIEKTPUUECKUX U ONTOIICKTPOHHBIX
IpUOOpPOB.

7. IlepeuncinTe MacCUBHBIEC AIEMEHTHI SJIEKTPOHUKH M IPUBEIHUTE STHHUIIBI
U3MEPEHHUS UX N1apaMeTPOB.

Jlumepamypa: 1, § 1.1, 1.2; 2, § 1.1, 1.2, 1.3. 1.4, 3.4, 4.2, 4.3.

1.2. K akTUBHBIM AJIEMEHTaM SJIEKTPOHUKU OTHOCSTCSI OUTIONSAPHEIE, TIOJIEBBIE
TPaH3UCTOPHL. M3ydnTe NPUHIUIT UX ACHCTBUS, IPECTABICHIE YKBUBAJICHTHHIMH
CXEMaMH C UCIOJIb30BaHUEM (PU3NUECKUX TTapaMeTPOB TPAH3UCTOPOB,
h-mapametpoB u T-00pa3HON IKBUBAJICHTHOM CXEMBI.

PaccMoTpuTe CBSI3b A-TTapaMeTpoB ¢ GU3NIECKIMU TTapaMeTpaMH TPaH3UCTOpa.

CpaBHUTE CTATHYECKHE XaPAKTEPUCTUKU U CXEMbI BKIIFOUCHHUST OUTIOISIPHBIX
TPaH3UCTOPOB (cxema ¢ obieit 6a3oit (OB), 06mum smMutTepom (0O3) u o0IHM
KOJIJIEKTOPOM) € XapaKTePUCTUKAMH U CXeMaMH BKITIOUEHHS MOJIEBOTO TPaH3UCTOpa
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(cxema ¢ o0umM 3atBopom (O3), o6mmum ucrokom (ON) u o6mm crokom (OC).
Bonpocwl onsa camonposepku..

1. OOBSICHUTE PUHIIMIT ACHCTBUS OUITOJIIPHOTO TPAH3UCTOPA, TPUBEIUTE €T
OCHOBHBIE 1aPAMETPBL.

2. YKaxuTe THI HOCHUTENEeH 3apsiia, TPOXOINIHNX Yepe3 0a3y B mpubopax p-
U n- TUMA.

3. OxapakTepusyHTe 3IeMEHTHI, BXOAAIINE B T-00pa3HyI0 SKBHBAICHTHYIO CXEMY

TpaH3ucTopa (I, rg, ais, big, Iy, Cx g )-

4. B 4eM OTJIMYKE [TOJIEBOTO TPAH3UCTOPA C M30JUPOBAHHBIM 3aTBOPOM OT
TPAH3KMCTOPA C p-1 NEPEXOAOM?

5. Kakumu mapametpamMu XapakTEepU3YIOTCS TIOJICBbIC TPAH3UCTOPHI?

6. IlpuBenure cXxeMbl BKJIKOUYCHHUS TPAH3UCTOPOR.

Jlumepamypa: 1, § 1.3, 1.4, 2, § 1.5, 1.6.

1.3. CUJI0OBBIMU DIIEMEHTAMHU SJIEKTPOHUKH SIBISIFOTCS TUPUCTOPBI — JUOIHBIH,
TPHUOJHBIN ¥ CHMMETPHYHBIN. Y CTAHOBUTE CXOACTBO B (DH3MIECKHX MPOIEccax,
IIPOTEKAIOLIUX B HUX [IPU NEPEKIIIOYEHUH, U CPABHUTE HUX BOJbT-aMIIEPHBIE
xapaxkTepucTHky. Haliiure npuMepsl NCTIONIb30BaHUS TaHHBIX IPHOOPOB B
CHJIOBBIX KOMMYTAIIMOHHBIX yCTPOMCTBAX.

Bonpocut 0ns camonpogepiu..

1. IlpuBeuTe BOIBT-aMIIEPHYIO XaPAKTEPUCTHKY TPHOAHOTO THPHCTOPA.

2. IIpuBeiuTe BOIBT-aMIIEPHYIO XaPAKTEPUCTUKY CUMMETPUYHOTO TUPUCTOPA.

3. B 4eM oTan4us BOIbT-aMIEPHON XapaKTEPUCTHKH TPHOTHOTO THPUCTOPA OT
BOJIBT-AMIIEPHON XapaKTEPUCTHUKH CHMMETPUYHOTO THPHCTOpa?

4. Yto Takoe HaNpsLKEHUE IEPEKIII0YEHNs TUpUCTOpa?

5. Ha3zoBute o6sacTu IpUMEHEHUSI THPUCTOPOB.

Jlumepamypa: 1, § 1.5, 1.6; 2, § 1.7.

1.4. Illupokoe npuMeHEHHE B DIEKTPOHUKE HAXOAT U DIEKTPOHHO-BaKyyMHbIE
IpUOOPBI — 3JIEKTPOBAKYYMHBIE JIAMIIBI, JJIEKTPOHHOIYYEBbIe TPYOKH
(ocummtorpaduyeckue, TpyOKH 3HAKOBOH WHIMKAINH, TUCIICHHEIE).

CpaBHUTE UX IPUHLUI JEHCTBUS U BBIACTUTE 001aCTH IPUMEHEHHUS.

Bonpocut 0ns camonpogepku..

1. OOBsSCHUTE SIBIICHUE TEPMODJICKTPOHHON IMHUCCUU?
2. O0BsACHNTE Ha3HAYCHHUE 3TIEKTPOIOB B HICKTPOBAKYYMHOM TpHOIE?
3. JlaiiTe KIIacCH(UKAINIO TEKTPOBAKYYMHBIX JIAMI B 3aBHCHMOCTH OT
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KOJIMYECTBA 3JEKTPOJIOB B JIaMIIE.
4. B yvem ominune DJIT ¢ anexkTpocTaTuyeckuM OTKIOHEHHEM Jy4da, oT DJIT ¢
3JIEKTPOMArHUTHBIM OTKJIOHEHUEM?

Jlumepamypa: 1, § 4.2, 4.3; 2, §4.5, 4.6.

1.5. Pa3BuTHE MUKPO3JICKTPOHUKH IIO3BOJIMIIO CO3aTh Ha 06a3e IeMEHTapHBIX
MACCHBHBIX ¥ AKTHBHBIX MOJIYIPOBOJHUKOBBIX JICMEHTOB ()YHKIIHOHATIBHBIC
CTPYKTYPHI B OJTHOM KPHCTAJUIE IMOTYIIPOBOJHHKA — WHTETPAITbHBIE MUKPOCXEMBI.
Io ¢pyHKIMOHATEHOMY Ha3HAYCHUIO HHTETPATbHBIC MHKPOCXEMbI MTOAPA3ACIIIOTCS
Ha aHaJIoroBbIe (11 00pabOTKK HEMPEPBHIBHBIX CUTHAIOB) U UG POBBIC (17151
00pabOTKH UMITYJILCHBIX CHTHAJIOB).

Bonpocwt ona camonposepku..

1. laiiTe onpeneneHue NOHATHS MUKPOJIEKTPOHHUKH.

2. IlpuBennTe xiaccudukanuio MC mo pyHKIIMOHATFHOMY Ha3HAUCHHUIO.
3. Yro Takoe crenenb unrerpamuu NC?

4. Kax knaccupunupyrores VIC no crenenn uHTErpanun’?

Jlumepamypa: 1, § 1.6, 2, § 2.1—2.6.

Tema 2. DJIEKTPOHHBIE YCTPOMCTBA.
Ileanb u 3apaun.

Lenpto 1 3amaueit TeMBbI SBISETCA WU3YyYEHUE MPUHILIUIIOB MTOCTPOEHUS AEUCTBUS
MIPOEKTHPOBAHHUS HIIEKTPOHHBIX YCTPOMCTB, MOCTPOCHHBIX Ha 0a3e moiy-
MIPOBOJTHUKOBBIX IPUOOPOB U MHTETPATBHBIX MUKPOCXEM.

OO01rue MeToAMYECKHE PEeKOMEHAAllUH.

2.1. DIEKTPOHHBIC YCTPOICTBA MOXKHO Pa3/ICIUTh Ha HECKOJIBKO BHIIOB!
YCHJIMTENIbHBIE, TeHEPAaTOPHBIE, HMITYJIbCHBIE, JOTHIECKUE.

YcunurenbHble YCTPOUCTBA TPUMEHSIOTCS B U3MEPUTENBHON TEXHUKE, TEXHUKH
CBSI3U JUIS YCUJICHHS CJIA0BIX 3JICKTPUYCCKUX CUTHAIIOB. [ eHepaTopHble — JIJIsI
(hopMUPOBaHUS FTEKTPUUCCKUX CUTHAJIOB pa3HOOOpa3Hoit popmbl. UMITyIbCHBIC 1
JIOTHYECKHE YCTPOUCTBA UCTIONB3YIOTCS B CUCTEMAaX aBTOMAaTHUECKOTO YIPaBICHHUS,
BBIYUCITUTEIEHON TEXHUKE, CHIIOBOM MPeoOpa3oBaTeIbHON TEXHHUKE.
DyHIaMEHTAJIBHBIM [TOHATUEM B IPOCKTHPOBAHUH DIICKTPOHHBIX YCTPOICTB
SIBISIETCS TIOHATHE 00paTHO# cBsi3u. OOpaTHas CBSA3b MOXKET HOCHTh
JiepereHepaTUBHBIN XapakTep — OTpHUIlaTeNbHast 00paTHas CBSI3b M T€HePAaTHBHBIN

8




XapakTep — MOJIOKUTENIbHAsE 00paTHas CBA3b.

OtpunarensHas oopaTtHas cBsi3b (OOC) IpUMeEHseTCs B yCHIUTENbHBIX
yerpotictBax. OOC u3MeHseT HX IapaMeTphl ¥ XapaKTePUCTHKU (BXOTHbIE U
BBIXOJHBIC, KOO (GHUIUCHT yCUIICHNUS, aMIUTUTY THO-4aCTOTHYIO B (ha30-4aCTOTHYIO
XapaKTEPUCTUKN).

VYcunurensHele yCTPOHCTBA MOTYT 00ECIICUMBATE YCUIICHHE T10: TOKY,
HaNpsHKEHHIO ¥ MOITHOCTH.

Pa3HOBHIHOCTAMH YCHINTENICH MOIIHOCTH SIBJISIFOTCS ABYXTAKTHBIC YCHINTEIH
MOIITHOCTH (TpaHCPOopMaTOpHBIE H Oe3TpaHCHOPMATOPHEIE).

DNEeKTPOHHBIEC YCUIIUTEIH, TTapaMeTPhl KOTOPBIX MPEUMYIIECTBEHHO
OIIPEACISIOTCS CBOMCTBAMH IICITH OOPATHOI CBSI3H, ITOJIYYHIN HA3BaHUC
onepanoHHbIX ycuutened. Onepannonnsie ycuurtenu (OY) B OCHOBHOM
BEITIOJTHSIOTCSL B HHTETPATEHOM HCIToHeHUH. OY MHUPOKO IPUMEHSIOTCS B
yemnutensx nocrosaHoro Toka (YIIT), cymmaropax, HHTerpaTopax,
nuddepeHIraTopax, KOMIapaTopax U IPYrux dJICKTPOHHBIX YCTPOHCTBAX
00pabOTKH aHAJIOTOBBIX CUTHAJIOB.

Bonpocut dns camonpogepku..

1. Maiite ornpeneneHne yCUINTENS U IPUBEIUTE €r0 OCHOBHBIE NTapaMeTpBhI.

2. HazoBuTe KaccH(pUKAIMIO YCHIUTENEH ¢ JIMHEHHBIM PEKIMOM pabOTHI IO
I10JI0CE MPOIYCKaHMS.

3. Ilo xakoMy IpU3HaKy oOpaTHas CBA3b KIACCUPHULUUPYETCS KaK OTpHLATeNbHAs
WJIM TIOJIOKUTEIIbHAsA?

4. B ueM cOCTOUT Ha3HauYEHHUE OTPULIATEIbHON OOPaTHOM CBSI3U B AJIEKTPOHHBIX
YCHIMTEIISIX U KaKHe UX ITapaMeTpbl OHa U3MEHsIeT?

5. Kakue Bujipl 0OpaTHBIX CBSI3€i BBI 3HaeTe?

6. C xaKoH 11e/bI0 B yCUIIUTEIbHBIX KacKaJax NPUMEHIETCSl MECTHAs 0OpaTHas
CBSI3b 10 IOCTOSSHHOMY TOKY JIM0O0 IO HalpsKEHUIO?

7. B ueM cOCTOUT MPUHIIMII COTTIACOBAHUS HATPY30K B YCUIIMTENSAX MOLTHOCTU?

8. Kakue kinaccel ycusieHUsI BAM U3BECTHBI U B U€M MX CMBbICIT?

9. Ha3zoBute npeuMyIecTBa IByXTaKTHBIX YCUIUTENEH MOLTHOCTHU Nepe]
OJIHOTaKTHBIMHU.

10. JlafiTe onpezeneHe TEPMUHA «OTICPAIIMOHHBINA YCHUITUTENbY.

11. IlpuBennTe MapaMeTphl M XapaKTEPUCTHKH COBPEMEHHBIX OIEPAI[HOHHBIX
YCUIIMTENEH.

12. Kakoii kackaja ycuieHust IpUMeHseTCs B KaueCTBE BXOJHOIO B OIIEPaLluOHHOM
ycunurene?

13. IIpuBeauTe MpUMeEphl IPUMEHEHHS ONIEPALMOHHBIX YCHIUTENEH B
HMHTErpaJIbHOM UCIIOJHEHUH.

Jlumepamypa: 1. § 2.1—2.8; 2, § 5.1—5.6. 6.1—6.6.

2.2. I'eneparopsl. [TonoxxurenpHas (reHepaTHBHASN) 00paTHAas CBSA3b HCIOIB3YETCS
B TEHEPATOPHBIX YCTPOICTBaX. Y CIOBUSIMHU CaMOBO30YKICHUS T€HEPATOPHBIX
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YCTPOMCTB SBJISIFOTCS OaJlaHC aMILTUTYA U O0anaHc (a3 KaHajIoB MpSIMOH nepenavyu u
00paTHO# CBS3H.

Bonpocut 0ns camonpogepiu.

1. Kakoii BuI 0OpaTHO# CBSI3U HCIONB3YETCsl B TeHEpPaTOpax?

2. KakoBbI ycIioBHsI CAMOBO30YKJICHHUS B TeHEPATOPax?

3. Kak popmupyercs ycnoBue Oananca ¢a3 B kKaHaJIaX MPsIMOH Mepeaadu u
00paTHOI1 cBsI3u reHeparopa?

4. KaxoBo ycioBue 0anaHca aMIDIATYA?

Jlumepamypa: 1, § 2.11; 2, § 7.1—7.6.

2.3. K ucroyHnkam BTOPHYHOTO MUTAHUS OTHOCAT MapaMeTpHUYECKUe U
KOMITCHCAlMOHHBIE CTAa0MIM3aTOPhI HAMPSDKEHNS ToKa. B mocneqnee Bpems s
obecriedeHns KauecTBa, HAPsDKeHUs MHTaHus U Beicokoro KIIJI mpumeHsroTcst
HMITyJIbCHBIE CTaOMIN3aTOPH! (IIpeoOpa3oBaTeNN) HANPSHKEHHS, aBTOHOMHBIS
HMHBEPTOPHI TOKA U HATIPSKEHUSL.

Bonpocwi 0ns camonposepku.

1. Ha3oBHTE HCTOYHUKHM DJIEKTPONUTAHUS 3IEKTPOHHBIX YCTPOHCTB U IIPUYHHBI
HpUMEHEeHHs Ipeodpa3oBareliell TOKa U HAIPSDKEHHS.

2. Kakue nostynpoBOIHHUKOBbIE TPUOOPHI IPUMEHSIOTCS B HEYTIPABISIEMbBIX U
YIIPaBISIEMBIX BBIIPSIMUTENBHBIX YCTPOHCTBax?

3. HazoBuTe Ha3HaYE€HHE U TUIIBI ONIOPHBIX IEMEHTOB, IPUMEHSIEMBIX B
cTabmIM3aTopax HarpsHKEHHUS.

4. Ha3oBHTE TUIIBI CIIAXUBAIOIHMX (HHIBTPOB, IPUMEHSEMBIX B BBIIPSIMHTEIbHBIX
YCTpOUCTBAX.

5. OObsICHUTE NPUHUMUIT PabOTHI TAPAMETPUUECKOTO U KOMIIEHCALIHOHHOTO
CTaOMIIN3aTOPOB HATIPSDKCHUS.

6. Ilepeuncnure TpeOGOBaHUS NPEAbABISEMbIC K HCTOYHUKAM IINTAHHUSL.

Jlumepamypa: 1. § 5.1-5.6, 6.4, 2, § 9 1-9.12.

Tema 3. MUKPOIIPOLIECCOPHBIE CPEZICTBA.
IeJsbio U 3aga4eil U3yUEHUS TEMBI SBIISIETCS O3HAKOMIIEHUE C apXUTEKTYPOi
MHUKPOTPOLECCOPHBIX CHCTEM, THIIOBEIMH CTPYKTYpaMu M 001acTsIMUA TPUMEHEHHUS
MUKPOIIPOLECCOPHBIX CPEACTB B CEIbCKOXO03HCTBEHHOM IIPOU3BOJICTBE.

OO0mue MeToAYecKHe PEKOMEH AN U,

I/I?:y‘IeHI/Ie MHUKPOHIPOLECCOPHBIX CPEACTB CICAYET HAYATh C IOHATHUA
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MHKPOIPOLECCOPA U €TO MECTE B aPXUTEKTYPE MUKPOIIPOLIECCOPHBIX CHCTEM.

CremyeT paccMOTPETh THIIOBYIO CTPYKTYPY MUKPOIIPOLIECCOPHOH CUCTEMEI,
BKITFOYAIOIIYIO B ce0s1 apupMeTIIecko-orndeckoe ycrporcrso (JIJIY),
ycrpoiictBo ynpasienus (YY) (JaHHbIe YCTPOHCTBA U IIPEACTaBIISAIOT cOO0M
IpoLECcCOp), MIUHY YNPaBIEHHs, PETUCTPBI MUKPOIPOIIECCOPA, TOCTOSIHHOE
3alIOMUHAIOLIEE YCTPOUCTBO, OIIEPATUBHYIO IIAMATh U CUCTEMBI BBOJIA-BbIBOJA.

PaboTa MHKpPONIPOLIECCOPHOI CUCTEMBI 3aKJIF0YAETCS B BBIIOIHEHUH
MOCJIEI0BATENbHOCTH KOMaHI.

COBOKYITHOCTh KOMaH/ COCTABIIICT KOHCTPYKIIMIO SI3bIKa M BKITIOYAET B ce0s
KOMaH/JIBI: IEPECHIIKH, BBITOTHEHHS apH(METHUESCKUX H JIOTHIESCKUX OIIeparnii,
C/IBUT'OB, YIIPaBJICHHUS, BBOAA-BBIBOJIA.

Oco0oe BHUMaHHUE CIIEAYET yASTHTh H3yUEHUIO BOIIPOCOB COMPSIKEHUS
MUKPOIPOLECCOPHBIX CUCTEM C BHEUIHUMH YCTPOICTBAMU C UCIIONb30BaHUEM
aHAJIOTO-IU(POBEIX U II(PO-aHATOTOBEIX MpeoOpazoBaTeseil CUTHATIOB NTpH
HCTIOIb30BaHUH MUKPOIIPOIIECCOPHBIX CUCTEM B Ka4eCTBE YIPABIIAIOLIEro OpraHa
aBTOMAaTHYECKHUX CHCTEM.

Bonpocut 0ns camonpogepxu.

1. Maiite ornpeneneHne NOHATHS MUKpPOIIPOLIECCOp.

2. B xakoii cucreMe cumciIeHus paboTaroT MUKPOIIPOLIECCOPHBIE CHCTEMBI?

3. IlpuBenure eMHULBI U3MEPEHUST HHYOPMALIUH, KOTOPYI0 00pabaThiBacT
MHKPOMPOLIECCOP.

4. YkaxxuTe Ha3HaueHNE OJIOKOB MUKporponeccopHor cuctemst (JIJIY, 3VII,
3Y. YVBB).

5. ITo kakuM TpakTaMm ocyliecTBisieMcs nepenada uapopmamuu B MIIC?

6. [TpuBenuTe KIacCUPUKAIMIO KOMaHa MUKpo-OBM.

7. OOBsICHUTE TOPSIIOK TIPOXOXKICHUS U BBIITOJTHEHHS KOMaH B MUKpo-OBM.

8. UeM omiinyaeTcs KOMaH/a OT MAIIMHHOTO Kozaa?

9. Yto Takoe nnTepdeiic Mukpo-OBM, B 4yeM oTiIH4YME TapaIeIbHOTO
uHTepderica OT MoCIeA0BaATEIBHOTO?

10. KaxuMu 3JIeKTPOHHBIME yCTPOHCTBAMHU OCYIIECTBIIICTCS CONPSDKCHUE
MHUKPOIPOLECCOPOB € NaTYMKAMU U UCTIOJIHUTENbHBIMU yCTpoiicTBamu?

Jlumepamypa: 1. § 3 17. §8.12; 2, § 2.1-2.9.

Tema 4. TEXHUYECKUE CPEACTBA CBA3U
B CEJIbCKOM XO35MCTBE.

I_[e.nuo M 3a/1a4el TeMbI SBJISICTCS 03HAKOMIJICHHE U HU3Yy4YCHHUE COBPEMECHHBIX
CPEACTB CBSA3U IPUMEHACMBIX TP OPpTaHU3alun CEIIbCKOXO03SIHCTBEHHOTO
IpOU3BOACTBA.

OO0umue MeToanYecKHe peKOMEH AN,

CoBpeMeHHBIE CPENICTBA CBA3H MOXHO MOAPA3IICINTh Ha TeTe(hOHHYIO U
panuocBs3b. [Ipu u3yueHnu cpeacTB TeaeGoHHO CBA3M HEOOXOAUMO
03HAaKOMMUTHCSI C IPHHLIUIIOM IeHCTBUSI yCTPOICTB TenedoHHOro anmnapara u
CTPYKTYpOU TeneOHHBIX CTAaHIUH. PamnocBsa3b OCHOBaHA Ha Mepeaade u
TIPUMEHEHUH 3JIEKTPUYECKUX CHUTHAJIOB C Pa3nyHbIM BUioM Moayisinuu (UM, AM,
OM u 1p.). Bun moaynsanuu onpeznenser GyHKIHMOHAIbHBIE CXEMBbI IPHEMO-
MepelaoInX YCTPOICTB.

Crnenyer 03HaKOMHUTBCS C TUTIAMH PaJAUOCTAHIIUI IPUMEHSIEMBIX B CEILCKOM
XO35UCTBE.

Bonpocul onsa camonposepku.

1. OOBbsicHUTE NPUHLIMIT TeJIS(HOHHOM CBSI3U 110 MPOBOAAM.

2. [osicHATE IPUHIUIT MOAYJISLUH JIEKTPUIECKIUX CHTHAJIOB.

3. I3 KaKuX OCHOBHBIX 3JIEKTPOHHBIX YCTPOUCTB COCTOAT paJUoNEepeaOIIue U
IIPUHUMAIOIIKE YCTpOoHCcTBa?

4. Kakue nosynpoBOAHUKOBBIE TPUOOPHI HCTIONB3YIOTCS B CXEMaX aMILIUTYIHOTO
JETEeKTUpOBaHUA?

5. IlpuBemure mpuMepsl MPUMEHEHHS TeTe(hOHHOH U PATUOCBSI3H B CENECKOM
X03s1iicTBE.

Pazpea 3. 3AJAHUA U METOJANYECKHUE YKA3ZAHUA 11O
BBIITIOJTHEHHUIO KYPCOBOM PABOTHI
OBIIIME YKA3AHMUAIL.

YueOHBIM IITAaHOM JUIS CTYIEHTOB-3a0YHUKOB 10 Kypcy «DIEeKTPOHHUKA,
MUKPOIIPOLECCOPHBIE CPEJCTBA U TEXHHUKA CBSI3W» IPENLYyCMOTPEHO BBIIIOJIHEHUE
KypcoBoil paboThlI.

JUst BBITIOTHEHUS KypCOBOI paboThI CTYIEHTY HEOOXOAUMO U3yUHTh
COOTBETCTBYIOIIYIO JINTEPATYPY, PEIIUTh 330241 U YIPaKHEHHS, IPUBOJNMBIC B
PEKOMEH/IOBAaHHBIX YYEOHHKAX, C TeM, YTOOBI ITOJYYUTh ITOJTHOE IIPEJICTABICHHE IO
paccMaTpHBaeMOMY BOIIPOCY.

Pemienust mocTaBleHHBIX B KypcOBOH paboTe 3a/1a4 JArOTCsI B 00IIEM BUJIE C
KPaTKIMH MOICHEHUAMH. B opMyIty moncTaBisioTcs YACIOBBIe 3HAYCHHS
BEJIMYMH C yKa3aHUEM eUHULl u3Mepenus B cucteme CU. Brluncienus cienyer
HPOU3BOAUTH C MOMOIIBIO JJOrapu(pMUUECKOH TUHEHKH ATUHOM 25 CM UK Ha JNIeK-
TPOHHOH KITaBUIIHOW BhraUcIHTeNbHON MamuHe (OKBM) ¢ TOYHOCTBIO 10 TpeThei
3Havaren mudpel.

Pa6ota BeINoNIHSIETCS YepHUIaMu, Ha JucTax popmata A4 (11) pasmepom
297x210 MM, aKKypaTHBIM TOYEPKOM C OCTaBJICHUEM MOJEH IS 3aMeuaHui
penerseHTa. CxeMsl U TpadUecKUi MaTepHal JODKHEI BEITOTHATHCS Ha
MWLTHMETPOBOH Oymare dopmara A4 (11) pasmepom 297x210 MMm. YciioBHbIE
rpadudeckre 0003HAUCHHUS B DICKTPUIECKHUX CXEMaX JOJDKHBI OTBEYaTh
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neiictByronm tpeboBanusm ECK/I.
B kon1e paboThl yKa3bIBAIOTCS UCTIOIB30BaHHBIE YUCOHUKHU U yIeOHBIE TOCOOHS
1 IpUMEpHOE BpeMs (B Yacax), 3aTpadeHHOE Ha BBITIOJHEHHE KypCOBOH pabOTHI.
Pabora nomkHa OBITH MOJNKCAHA C YKa3aHUEM JIaThl €€ OKOHYAHMS.

3ATAHME JIUISI KYPCOBOM PABOTBI.

1. Ayid ycuIuTeaIpHOro TPaH3UCTOPHOTO Kackaza (puc. 1):

1.1. BeIOpaTh TpaH3UCTOP IO MPHIIOKEHHUIO 1, OPENeTUTh HANPsDKEHHE
nuctounuka nmutanus Uy, pacCUuTaTh CONMPOTUBICHUE PE3UCTOPOB U BHIOPATh UX
HOMUHAJIBI 110 MPHI0KECHUIO 2.

1.2. Onpenenuts h-nnapaMeTpsl, h; 5, hyj5 B pabodeld TOYKE TPAaH3UCTOPHOTO
KackaJa, ero BXOJHOE 1 BBIXOJAHOE cONpOTUBIEHU Rpx 1 Rppx.

1.3. Haiiti aMmiuTy bl HanpsbkeHus ¥ Toka 6a3el Ug,, 1g:, K0adduuneHTs
YCHUJICHUSI Kackaja Mo TOKy, Hampsbkenuto u MoutHoctu Ky, Ky, Kp v ammutyny

HarnpspKeHUs HeTouHuka curHana Ug.

1.4. PaccuntaTh €MKOCTH KOHJICHCATOPOB, BHIOPATh KX HOMHUHAII IO
IPUIOKEHUIM 2,3.

2.3amaHa cxeMa Ha OllepalliOHHOM YCHIINTENe, HE0OX0IMMO:

2.1. PaccuntaTh CONMPOTHUBIICHUS PE3UCTOPOB M EMKOCTH KOHIEHCATOPOB, BEIOPATh
HUX HOMHHAJIBI 110 IPHIOKEHHSIM 2, 3.

2.2. BriOpaTs onepanuoHHEIH yeunmutens (OY).

2.3. OnpenenuTs MaKCUMAaIIbHBIC aMIUTUTY/IB HCTOYHUKOB CHTHAJIA.

3. lnst norudeckor yHKIIMH HEOOXOAUMO:

3.1. YopoctuTh QyHKIHUIO, TOTB3YSCH anreOpoi JIOTHKH.

3.2. CocTaBHUTh TaOJIHIly HCTHHHOCTH.

3.3. Pa3paboTtaTh (yHKIHMOHAJIBHYIO 3JIEKTPUUECKYIO CXEMY Ha
6a3oBbix annemenTax (M, UJIU, HE).

BriOeprTe HCXOAHBIC JAHHBIC TS BCEX IMYHKTOB 33/IaHUS 1O ABYM IOCIEIAHHM
nugpam Bamiero mudpa.

o mocneaneit nudpe:

Tabnuna 1.
Hocaeausst wngpa 0 | 1| 2|3 | 4|5|6/|7]|8]09
mudgpa
T | Comporusaenne |0, |50 80 | 300 | 400 | 500 | 400 | 350 | 370 | 300
£ E Harpy3ku Ry, Om
£ & Ammmryna
;2 manpsokenmssis | 05 | 1 | 15| 2 |25 [225(1,75[1,25/0,75| 1,0
Harpy3ke Uy, B
Cxevama OV, |y | 45 | 4 | d4r | 4n | da | 46 | 4r | 4r | 42
PHCYHOK
Koa¢pduuuent
= yCHJIEHHS 110
£ | HANPsIKEHHUIo ISt - - 20 - - - - 40 - -
g HCTOYHHMKA
8 curnana Ky,
'; Huxnsas
g rpaHnYHas - - - | 50 |20 | - - - | 100 | 75
i yacrora Fy, I'nl
; BuyTtpennee
CONPOTHBJIEHHE
HCTOYHUKA - - 40 - - - - 70 - -
curnanaa Rg,,
KOM
=
= * N a ) o ~ ~ oy by a
z I I R A -
g ~ | Ll <] £ 2] L <« - I
8 - T - - - B R .
ol Jlormueckast ;;a & 9 = ;é &I ~ a S| &
g emenF S 2288|925
£ = IN|&H | =5 5| =8NS =
= S|z alz|% z 5|5
= ~ ~

*IIpumeuaHrue. 3zech U fajee YepTy CHU3Y HYKHO YUTATh, KAK 3HAK MHBEPCHH, T.€. YePTa CBEPXY.

A1, Ay — u3 Tabun 2,3.




ITo nmpeanocnennelt nudpe:

Tabnuua 2.
Mpeanocaeanssi uudpa 0 1 2 3 4 5 6 7 8 9
. BHyTpeHHee
g = CONPOTHBJIEHHE
g g HCTOYHHKA 100 | 150 | 200 | 300 | 350 | 400 | 450 | 500 | 600 | 700
; 3 curaia Rg,
- Om
« BuyTtpennee
E‘ g CONpPOTHBIIEHNE
ics HCTOYHHKA 1 10 20 30 75 40 25 15 5 3
=3 curnanaa Rg,
= kOm
0= NI
g = N N N NI N N NI N
“E0 2| mman | H |2 H| L 5| F| 72 2
? ] bynkn 1 >l i
[o mocneaneit nudpe:
Tabnuma 3.
Hocaexnss nudpa 0 1 2 3 4 5 6 7 8 9
[} Huxusist
% =
E S| Tpammumas | oo | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
E g | 4vacroTa Fu,
2 - Fu
- Koypdpuuuent
2> | yewrenus no
£ 5 | MAUPWKCHIIO | g | 20 | 30 | 40 | 50 | 55 | 45 | 35 | 25 | 15
g5 IS
2z © HCTOYHHMKA
curnaja Ky
“ Sl g - slslzg| s
e g <T  B ~  T  < T < T B SR )
<z Jloruyeckas ; N > f N ﬁ ﬁ EI ﬁ >~
= = | QyHxkuus A, N & ) N o = > + + ~
=3 s S 5| gl2lzlz!3
= | M ox N ZF | x|z | X
HpO‘lI/IC JaHHBbIC:
Tab6nuua 4.
JlomycTrMble 4acTOTHbIE HCKAXXEHHs Ha TpaHUYHON yacToTe My 1, 41
N =
v E % JIMHaMUYeCKUii T1ana3oH BEIXOAHOTO 2%
a =8 Hanpsbkenus D, nb
E 2]
MakcumanbHas TeMIiepaTypa okpyskaromen cpenst Ty, oc 40
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MeTtoaunyeckne COBEThI.
K nynkry 1.1.

BbIuepTUTh TPUHIUTTHATIBHYIO EKTPUIECKYIO CXeMY TPaH3UCTOPHOTO
YCHIIMTENILHOTO Kackana (puc. 1).

Puc. 1IpuHnunuanbHas d1eKTpHYECKas cxema
YCUIIUTETHFHOTO KacKaja.

PaccunTaTh CONPOTHBICHHE PE3NCTOPA KOJUIEKTOPHOH IETIH TPaH3HUCTOpa:
RK = (1+KR )RH
rae Kg — KoappUIMeHT COOTHOIEH S CONPOTUBIEHUH Ry 1 Ry.

Kr=12 +1.5mpuRy < 1xOwm;
Kr=1.5 + 5.0 mpu Ry > 1 kOm.

Homunan pesucropa R BeiOMpaeTcs mo npuiiokeHuto 2. OnpenenuTsb
9KBUBAJIEHTHOE COMPOTUBIIEHUE HArPpy3KU Kackaja:
Rk Ry
RH =
Rk + Ry

Haiitn aMmmuTy 1y KOJIJIEKTOPHOIO TOKA TPAH3UCTOPA:
T = -
Ry
OmnpenenuTh TOK MOKOs (TOK B paboueii Touke) TpaH3ucTopa:

Ixm

Ixn =
16




ks

rre: ks - xoaddunment 3amaca.
k3=0,7 = 0,95,
k3 = 0,7 — MakcuMaJIbHbIE HEMMHEHHbIEC HCKAKEHNS,
k3 = 0,95 — makcumanbubiii KT/,

PaccunraTth MUHMMaJIBEHOE HANPSHKEHUE KOJUIEKTOP-3MUTTED B padoueiil Touke
TpaH3UCTOpa:

Ukt min = Unm + Uo,

rae Uy — HanpsDKeHHE KOJUICKTOP-IMUTTED, COOTBETCTBYIOLICE HAYAITY
MIPSIMOJIMHEHHOTO YYacTKa BBIXOAHBIX XapaKTePUCTHK TPAH3UCTOpa, B;

Uy = 1 B — ana tpansuctopos Manoit Momsocts (Px < 150 MBT);

Up =2 B — ans1 TpaH3ucTopoB 00b110# 1 cpeaneit momuoct (Px > 150 MBrT).

Ecnu U min MeHbIIe THIIOBOTO 3HaYeHus Uysn = 5 B, To cienyer BoIOpath
Uxksn = 5 B, B npoTuBHOM city4ae,
Usoon = Uk min-

PaccunTarh HanpsHKEHHE MCTOYHKMKA TUTAHMS:
Ugon + Ik Rk
Un = >
0,7 + 0,9

3Ha4YeHHe pacyEéTHOro HanpspkeHus Uy OKPYTIIUTH N0 ONMMKAHIIero HeJIoro 4ucia.

Ol'IpGlIeJ'II/ITB u BLI6paTB HOMHHAJI COITPOTUBJICHUA PE3UCTOPaA 3MPITTGpH0ﬁ nenu

TpaH3HCTOpA:
Un
Ry=(0,1 +0, 3)

IKI'I

Br10path TpaH3UCTOP U3 MPIIIOKEHHS | 110 TapaMeTpam:
a) MaKCUMaJIBHO JOIYyCTUMOE HAIIPSXKEHUE KOJJIEKTOP-3MUTTED:

Uxs non 2 Un;
0) MakcUMaJIbHbII JOIYCTUMBIH CpeHUM TOK KOJLIEKTOpa:
Lic non > Ik 5

B) MAaKCHUMaJbHasi MOILHOCTb PACCEUBAHUS Ha KOIJIEKTOPE Pk max IpH
HauOOJbBIICH TeMIepaType okpyxkatorien cpenst Ty, :
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Px max > I Uk »

Pk max HAXOAUTCS TIO hOopMyJIe:

Tl'[ max — Tm

Px max = Pk Jon >
TH max — T0

rae Py gon — MakCUMaJIbHO JAOIyCTUMAsi MOLITHOCTh PACCEUBAHUS HAa KOJUIEKTOPE
MpHU TeMIEpaType oKpysxaroeit cpeast Ty, BT;

T max — MAKCHMaIbHAs TeMIepaTypa nepexoza, 'C;

T, — TemnepaTypa okpyxarouieil cpeibl, Ipu KOTopoil Hopmupyerest Py nom, 25 oc;
Px nior, Tt max — CIIPAaBOYHBIE BEJTMYHMHBL.

BoIuepTUTh BXOAHBIE M BRIXOJHBIE XapaKTEPUCTHKH BBIOPAHHOTO TPAH3UCTOPA.
Ha BBIXOIHBIX XapaKTEPUCTHKAX TPAH3UCTOPA MOCTPOUTH HATPY30UHYIO MPIMYIO
ITOCTOSTHHOT'O TOKa 1o ToukaM A, B ¢ koopannaTamu (puc 26)

Un
Touka A Uy =0, Ixk=—"
Rx +R5
Touka B UK3 = UH . IK =0.

Ha nepeceuenue Harpy3ouHoi npsMoit u npsimoit Ix = Iy HaHecTH pabouyro
touky C. VYrtounuth Hanpspkenue Ugs B padoueit Touke (Uys = Uks B Touke C).




IE-HI‘: IH..H.'Q'.

= TEc
Tey
% !
P +RS ,,/_ :
K
Ic:
Ik 7 — 1 x = ]
T&:z
- - — 71— — - Iei
ax] g
B3, B
Cl) - Uea B
I-I HM
|
|
Puc. 2a.
BXOZ[HLIe W BBIXOJHBIC XapaKTCPUCTUKU TPaH3UCTOpa
Puc 26.

(x myHKTY 1).
Ha BxoaHy!0 XapakTepucTuKy (puc 2a) HaHecTd pabouyto Touky C — nepeceueHue

BXOJIHOM XapakTepucTHku (rpu Uysp) U nipsimoii Ig = . Onpenenuts Ugsy.
Br1Opath TOK, MpoTeKkaroninii yepes 6a30BbIH TEITUTEIb:
Iﬂ: (5 —10) 161'[ .
Onpenenuth TOK 0a3bl g Tpan3ucTopa B Touke C (paboueii Touke).

Paccuurath cOnpoTHBICHHUS U BEIOPATh HOMUHAJIBI PE3UCTOPOB OA30BOTO ACTUTENS
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Rgi1, Rea:

U, + 1R U
Rgy =~ _—KIZ0 0 Ry = [717 j'R52
I Usonr + IxknR»

HaliTi 5KBHBAJIEHTHOE CONPOTUBJIEHUE GA30BOTO JIETUTEIS:

Rs1 Rg2
Rpy= ———
Rs1 + Rg:

K nynkry 1.2.

OmnpenenuTs [0 BXOAHBIM XapaKTEPUCTUKAM TPAH3UCTOPA BXOTHOE

COIIPOTHBJICHNE TPAH3HCTOPA /1115 B paboueii Touke; 3anaTh npupaiierue D Ugy
oxo1o paboueit Touku C, HAUTH COOTBETCTBYIOIIEE EMY NIPUpaIIEHNE 0a30BOTO

toka D Ig . Beruncauts hyjy :
4 Ups
hips =
Alg

[0 BBIXOJHBIM XapaKTEPUCTHKAM TPAH3UCTOPA OMPEACTUTH KOIPPUIUCHT
repeiadun ToKa TpaH3ucTopa /15 . HaliTu mpupaieHue KoieKTOpHOTO TOKa U
COOTBETCTBYIOIIECE €My MpUpalleHHe 0a30BOr0 TOKA MPH MEPECEUCHUN NPIMOit
Uxon = Uk cocenux ot padoueid Touku C BBIXOAHBIX XapakTepucTHK (Touku [, E
puc. 26):

A g
hyin =

Alg
OrmpeienuTh BXOJHOE COMPOTHUBIICHHUE KaCKaa:
his Ry
Rpx =
his+ Ry

Haiitu BeIxOIHOE COMIPOTHBIIEHNE KacKaaa:

~
Rppix ~ Rg.
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K nynkry 1.3.

IMocTpouTs Ha BBIXOJIHBIX XapaKTEPHCTHKAX TPAH3UCTOPA HATPY30UHYIO MPIMYIO
10 TIEPEMEHHOMY TOKY, KOTOpasi MPOXOUT uepe3 pabouyio Touky C U umeer
HakJIOH (puc. 20):

A g
=1/Ry.
A Uxs

Hanectu Ha BBIXOIHBIC XapPaKTEPUCTUKU TPAH3UCTOPA aAMILTATY b
KOJUIEKTOpHOTO ToKa Iy, ¥ HanpspkeHust Uyy, (puc. 26), onpenenuTh aMIuIuTy 1y
0a30BOro TOKA:

Alg

Ism
2

Ha BxoaHbIX XapakTepucTukax (puc. 2a) mokaszaTh aMILTUTY bl 0a30BOTO TOKA U
BXOJIHOTO HATIPSIKEHHS TPAH3UCTOPA!

A U69
Usxr =

2

Omnpenenuth K03)OUITMSHTHI YCHIICHHS KacKaJia 1Mo TOKY, HAPSHKSHHUIO U
momrHoctH K, Ky, Kp :
Ry Ry

K, ~ ha1s 5 Ky = K| 5 K =K;Ky.
Ry Rg + Rpx

Paccuurath AMIUIMTY Y HAIIPSDKCHUA UCTOYHUKA CUTHATIA:
Unm

Usm =
Kv

K nynkry 1.4.

YacTOTHBIC UCKAXCHUS B 00JaCTH HIDKHHUX YaCTOT BHOCSTCS pa3aCIuTCIIbHBIMA

konzaencatopamu Cp; , Cpy ¥ 010kMpOBOUHBIM KOHACHCaTOpoM Cg. Pexomenayercs
YaCTOTHBIE HCKAKEHUS B 00JIACTH HMIKHUX YACTOT PABHOMEPHO PACIIPEEIUTh

Mexay konaencatopamu Cpy , Cpy , Cgy -
3
Muc= Yy My .
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Paccuurath EMKOCTH KOHIEHCATOPA:

Cp 2
2
2p Fu (Rg + Rpx) VM pe — 1
BBHIOpATh HOMHHAJ EMKOCTH KoHeHcaTopa Cp; U3 mpuioenus 2 (IpH EMKOCTH

meHee 10 Mx®) unu npuinoxkenus 3 (npu émxoct 10 Mx®d u Gornee).
Omnpenenuts EMKOCTh KoHIeHcaTopa Cp, U BEIOPATh €€ HOMITHAI:

1

2p Fy (Rgpix + Ry) VMZIC -1

Cpy >

Paccunrats éMKOCTh OJ10KHPOBOYHOTO KOHIeHCaTopa Cg; U BBIOpATh €€ HOMHHAI:

1

C61 2
ZpFHR‘H Mfzic -1

IIpumep x nyHkry 1.

I/ICXOJIHBIG JaHHBIC!

Ry =270 Om; Uym =2 B; Rg =550 Om;
Fu=20Tw; My=Mg=141.

Paccunrtaem COIMPOTHUBJICHUE PE3UCTOPA B LICIIH KOJUICKTOPA TpaH3UCTOpPaA:
Ry = (1 +Kg) Ry = (1 + 1,2)%270 = 594 Om.

Bri6epemM HOMUHAI CONPOTHBIIEHUS pesuctopa Rx =620 Om .
Ormpenennm SKBHBAICHTHOE COMIPOTUBICHUE HATPY3KU KacKaa:
‘ Ry Rk 270%620
Ry= = =188 Om.
Ry + Rg 270 + 620

HaﬁﬂéM AMIUIMTY Y KOJUICKTOPHOTO TOKAa TpaH3UCTOpA:
Unm 2

— = — =10,610" A
Ry 188

Ikm =

23

OmnpenennM TOK Mokos (TOK B paboueii ToUke) TpaH3UCTopa:
Tkm 10, 6:10°

Iig = = =1510" A.
ks 0,7

Omnpenenrm MUHAMANBHOE HaIIPsDKEHHE KOMIEKTOP-3MUTTEP B pabouel Touke
TPaH3UCTOpA!

Ukonimin = Ugm + Ug=2+1=3B,

T.K. Ugor1 min MEHBIIIE TUIIOBOTO 3HaueHUs1 Uys = 5 B, mpunumaem Uy = 5 B.
Paccunraem HanpspkeHHE HCTOUHUKA TUTAHUSA:

Uxosn + Ik Rk 5+15-10°-620
Up= = =20,4B
0,7 +0,9 0,7

BxonHbie 1 BBIXOHBIC XapaKTepucTUKH TpaH3ucropa KT315T.
Te.mit

1.6

1.2

0.4

Jga B

Puc 3a.
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Ha BeixonmHbIX Xapakrepuctukax Tpansucropa KT315T noctporm Harpy3o4Hyro

Bri6oupaem Hanpsprenue nutanust U = 20 B. MIPSIMYIO IOCTOSIHHOTO TOKa 10 Toukam A, B.
Onpenenum CONpoTHBIEHUE PE3UCTOPA: Up 20
Un 20 Touka A: Uiy =0, Ix= = = 19,8:107 A;
R>=(0,1 <0, 3) =0,3 =399 Om, Rk +Rj5 620 + 390
Txn 15%10”

touka B: Ugy =Up, Ix=0.
Homwunan pesucropa R =390 Om.
Bribupaem tpanzucrop KT315T: Hanecém pabouyro Touky C Ha Harpy309HYIO IIPSIMYI0 C KOOPAUHATOM
Ix=Ixn =15 107 A, yrounum HamnpspkeHue Uy, B TOUKe ITOKOS:
UKgﬂon:25B>UH:20B;
IKHOI‘[ZIOO MA>IK1'[:15 MA. UKgnsz.

BbluepTuM BBIXOIHBIE U BXOJHbIE XapakTepucTHku Tpan3ucropa KT315T (puc.3). PaccunTaem MOIIHOCTB B TOYKE IIOKOSI TPaH3UCTOpA:
Tk ri

Py = I Ugs = 515107 = 75:10° Br.

Onpenenum HanOOJBIIYIO MOIUTHOCTh PACCEUBAHUS TPAH3UCTOPA IIPH
] — MaKCHMaJbHOH pabouel Temmeparype:

Tl'[max_Tm 120—40
PKmax:PKIIOH —_— = 15010-3 _— = 12510-3 BT,
Oa 2 rdh Trimax — To 120 -25

Py < Pk max » CI€IOBaTenbHO, Tpan3uctop KT3 15T BeIOpaH mpaBUIILHO.
Haxomum koopmuHats! padodeit Touku C Ha BXOJHOH XapaKTePHCTHKE

[ i B 1 — TpaH3uCTOpa
/L Uson + Ixn Ry 0,53 +15:10%390

Rgy = = =6, 38:10° Om,
001 i, Iy 1-10°

HOMUHAJI CONPOTHUBIIEHHUS pe3uctopa Rg, = 6,2 kOM .
OnpenenuM COpOTHBIICHUE PE3UCTOpa 0a30BOT0 ACITUTEIIS:

/ Rpy = Rpp-| — 28— _1]=62.10° 20 5 -1|=13,23-10° Om
Usorr + Lxkn 0,53+15-107° -390

|
A

B
.
20 Ukz. B HOMHHAJ pe3uctopa Rg; = 13 kOm.
| ! Haiiném sxBUBaJIEHTHOE COIPOTUBIICHHE 0A30BOIr0 IEIUTENS:
| 6 ) Re) Re 13-10%6, 2:10°
L Ry= = =4,2:10° Om.

R + Rs» 13-10° + 6, 2:10°

Puc 36. INo BBIXOHBIM XapaKTEPHCTHKAM TpaH3HUCTOpa (pUC. 2 0) ompenenuM /15 B
paboueil TouKa TpaH3UCTOpA:
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Ay 10,6:10
h213 = = = 106.

ATg 0,1-10°

ITo BXOAHBIM XapakTepucTHKaM (pHcC. 2a) HaEM /ij 5 B pabouel ToukKe:
D Ugs 0,125
/’l113 = = =6250Mm.
DIy 0,2:107

Haiiném BxomHOE cOnpoTHUBIEHNE KacKaaa:
his Ry 625-4,2:10°
RBX = = =540 Om.
his+Ry  625+42:10°

Paccunrtaem BeIXOHOE COIIPOTUBJICHUE KacKaa:
~
RB]:IX ~ RK =620 Om.

[TocTpouM Ha BBIXOAHBIX XapaKTEPUCTHKAX TPAH3UCTOPA HArPY30UHYIO MPSIMYIO
TI0 TIepEeMEHHOMY TOKY, IIPOXOJIIIYIO depe3 padouyio Touky C 1 HMEIOIIyIo
HAaKJIOH:

A Ik
=1/Ry=5,32-10" A/B.

A Ugn

HaXO,I[I/IM aMIUIUTYdy TOKa 0askl 110 BBIXOJHBIM XapaKTCPUCTUKAM:
Alg 0,210

Ism = = =0,1-10" A.
2 2

OnpenenuM 1o BXOAHBIM XapaKTepUCTUKaM aMIUIUTYly BXOJHOI'O HalpsKeHUs
TPaH3UCTOPA!

A Ugs 0,125

Usm = = =62,5107 B.
2 2

Omnpenenum KO3XPPUITUSHT YCHICHUSA Kackaa Mo TOKY:
Ry 188

Ki =y — =106 — =738.
Ry 270

Haiiném ko3 GuIueHT ycuieHns Kackaaa Mo HaPsDKEHUIO:
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Ry 270
K=Ky = =738 — =18,2.
R + Rpx 550 + 540

Paccunraem ko3 pULIMEeHT yCUIIEHUS 110 MOIIIHOCTH:
Kp = K[ KU = 18,273,8 =1349.

Omnpenenum aMIUIUTYAy HAOPsKEHUS] ICTOYHUKA CUTHAJIA!
Unm 2

Usm = = =0,11B.
Ky 18,2

PacnpenenI/IM YaCTOTHBIC UCKAKEHUS B 00J1aCTH HIHKHUX 49aCTOT, BHOCUMBIC

émkoctamu koHaeHcatopoB Cp; , Cp, , Cg1 , pABHOMEPHO MEXIY HUMHU:

Myc =y M, =3L4l =112,

Paccunrtaem EMKOCTB pa3fenuTEeILHOTO KOHACHCATOPA:

1 1
Cp 2 =
2p Fy (Rg + Rpx) M je — 1 6,28%20(550+540) /1,127 — 1
=1,4510" @.

BBIOMpaeM HOMHHAJ 3JIEKTPOJIIMTHYECKOT0 KoHaeHcaTtopa Cpy = 20 Mk D.
Omnpenennum EMKOCTh pa3fAeuTeIbHOTO KOHAeHCaTopa:

1 1

Cp 2 =
2p FH (RBLIX + RH) \/ M:IC - 1 6,2820(620+270) 1,12 ’ - 1
=1,77-10" ®.

BBIOMpaeM HOMHHAJ EMKOCTH 3JIEKTPOIUTHYECKOro KoHAeHcaTopa Cpy = 20 M.
Haiiném éMKkoCcTh OJIOKHPOBOYHOTO KOHACHCATOPA:

1 1
Co1 2 = =8,4-10° .

2pFuRy JyM e =1 52820188 /1127 =1
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BEIOMpaeM EMKOCTB dNIEKTponuTHIecKoro konaencatopa Cgp = 100 Mx®.

[IpuHnunuanbHbIE FIEKTPUUECKHE CXEMbI YCTPOUCTB
Ha OIEPALMOHHBIX YCUIUTEISX:

L":_‘.‘y_.\-'

047
oo

PF Uﬂ_&‘_ﬁ‘

b i
U L), " 0 q
s [h = o

6) 1T ; ﬂu:i f:*f

EE!

Puc. 4:
a) MHBepTHpYIONMI YCHINTENb ITIOCTOSHHOTO TOKA, 0) HEMHBEPTUPYIOIIHH Puc. 4:
YCHJIMTEIb IIOCTOSIHHOTO TOKa B) CYMMHUPYIOIINH yCHIIUTENb IIOCTOSHHOTO TOKA, T') HHBEPTHPYIOMIHI YCUINTENb

TMEPEMCHHOI'O TOKaA.
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K nynkry 2.1.

BEr4epTuTs 3a1aHHYI0 NPUHINITHATBHYTO JIEKTPHYECKYIO CXEMY.

Pacyer 3Ha4YeHMIT BETMYMH DJICMEHTOB CXEMBI IPOM3BOUTE B MOPSIKE,
NPUBE/ICHHOM B Ta0JHMIIe 5, I yCuIuTeleil NepeMEeHHOT0 U OCTOSTHHOTO TOKa
(puc. 4, a, 4,6, 4, 1, 4, n) win B Tabmuue 6, s cymmaropa (puc. 4,8). I[Tocie
pacdeTa KaXkKI0ro 3HAYCHHS BEJIMIHHBI CIeAyeT BEIOMPAaTh HOMIHAI 110
HPHIOKEHUM 2, 3. HOMHUHAIBI CONPOTHBICHNH PE3UCTOPOB U EMKOCTEIT KOH/ICH-
caropoB (o 10 Mx®) BeIOuparoT n3 nprioxkenus 2. Ecim éMKocTh KOHAEHCATOpa
Bhmre 10 MKk® mpUMeHSTh 31eKTPOIUTHIECKHE KOHACHCATOPH!, HOMIHAIIBI
KOTOPBIX YKa3aHBI B IPHIIOKEHHH 3.

U ST

o) T T

Puc. 4:
1) HCMHBEPTUPYIOIIUHA YCHIINTEh IEPEMEHHOTO TOKA.

ConpotusneHus pe3ucTopoB Ha Bxojae OV BoiOuparotcst B S — 10 pas Bblle
COTIPOTHUBJICHUS UCTOYHHUKA CUTHAJIA, YTOOBI H30€kKaTh 3HAYUTEILHOTO
LIYHTHPOBAHUS HCTOYHUKA.

Jl1st KOMIIEHCAIlMK CMEIIEHHs HYJIEBOTO HaNpsbKeHus Ha Bbixoie OY BhI3BaHHOE
BXOJIHBIMU TOKaMu OV, o0111e COPOTUBICHUS PE3UCTOPOB, ITOAKIIOYCHHBIX K
paznuuHbM quddepeHansHbIM BXoaaM, paBabl (R =R, ; puc. 4,a; 4,0; 4,r; 4,1,
R3 = Rl H R2 5 puc. 4, B).
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K nynkry 2.2.

Beioupats OV 1o npuitoskeHuto 4 ciieayet Ucxosl u3 KodhuIreHTa yCUIeHus
no HanpspkeHuo Kyoy >> Ky + Ky (st cxem puc. 4 a, 0,1, 1; Ky, =0) n
COTNPOTHUBJICHNS UCTOYHHUKA CUTHAJIA:

Rg < 10 kOm, 140 Y17, 140 V]I6
10kOM<Rg < 75kOM 140 VJI6, 140 V14

75 kOM <R < 600 kKOm 140 Y14, 140 YO8, KP544 Y11
600 kxOM <Rg 140 V]I8, KP544 V]I1.
Heobxoaumo npoBepuTh BbIOpaHHbIH OVY.
OnepalMoHHBIH YCUIUTENb IOJIKEH 00eCIIeUnTh TPEOYyeMbIi TUHAMHYCCKUN
JIMAIa30H BBIXOIHBIX HATPSHKESHUI:
UBI)IX max
D=20lg —— ;
UBBIX min

rae D — nunamuyeckudt guanasoH, ab;
UBpIX max — MaKCHUMaJIbHOE BBIXOJHOE HampsbkeHue, B;
Ugpix min — MUHHUMaJIBHOE BBIXOHOE HaIpspkeHue, B.

MunumansHoe BbIXo1HOE HanpspkeHne OY orpaHHueHO HaNpsHKEHHEM
CMEUIEHUS HYJIs, BBI3BAHHOE Pa3HOCTHIO BXOJHBIX TOKOB, BHYyTPEHHUM CMEIICHUEM
OV u ux TemnoBsIMH Ipeiidamu.

Hopsimok nmposepku OY 10 HAPSHKSHUIO CMEIEHHS HyJIsI IPUBEIeH B Tabiuie 7.

B dhopmynax TabnuIel 7 UCIOIB30BaHBI 0003HAUCHHMS
D igx — pa3HOCTh BXOAHBIX TOKOB OV, A;

DD igx — TeIUIOBOM Japeli( pasHOCTH BXOIHBIX TOKOB, A/°C;

DT

Ty, — HamboutbIIas TeMIeparypa okpysxaromeit cpespt, CC:

Ty — Temmneparypa, Ipu KOTOpoil uzMmepstorcsa napamerpel OV, 25°C;

UBbIX max 0y — MaKCHMaIIbHOE BBIXOIHOE HanpshkeHue OY mpyu HOMHHAIEHOM
nuTtanuu, B;

D — munamudeckuit Auana3zoH BBIXOJHOTO HaMpsbkeHwusl, 1b;

Ucwms — BHYTpeHHee cMmeneHne Ha Bxozae OV, B;

D Ucymp — TeIUIoBoi apeiid BHyTpeHHEro cMemenus Ha Bxoge OV, B/°C.

DT
Ecnu Uewm non > Ucm s » To OY BbIOpaH npaBuiibHO. B poTHBHOM ciyuae,

HeoO0XxoauMo BBIOpaTh npyroi OY U3 npuiioxkeHus 4 U BBIIIOJHUTH BHOBB ITyHKT 2.2
3aganus. HanpspkeHnue nuranus cxemsl Tunosoe s OV.
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K nynkry 2.3.

MaxkcuManibHast aMILUTUTY1a BXOJHOTO CUTHAJIA JUTS yCHUITUTENeH TOCTOSHHOTO U
MIepeMEeHHOT0 TOKOB (puc. 4,a; 4,0; 4,r; 4,1):

UBI)IX max OY

Usmi= ——
I<Ul

B cymmupyromem ycunurene (puc. 4,B) npeanoyaraeTcsi OAMHAKOBOE BIUSHUE
BXOJIHBIX HAIIPSKEHUI Ha BBIXOJIHOE:

UBLIX max OY
Uim1= ———;
2Ky
UBI)IX max OY
Ugm2 =
2 Ku
Tabmuma 5.
HWuBepTupyio
= Mt Heunseprupyrommu HUnBepTHpYIOIWIMIi HeunnsepTupyrommii
=| Pacuérnnie YCHIIMTEJIb il ycuaurenan YCHIIMTEJIb YCHIIMTENb
$'| BEIMYMHBI | IIOCTOSIHHOIO | IOCTOSIHHOIO TOKAa | IepeMEeHHOro TOKa nepeMeHHOro ToKa
ToKa (puc. (puc. 4,0) (puc. 4,r) (puc. 4,m)
4,a)
ConpoTuBiie
HUE R, =
Ri=(5+10) R Ri=(+10) R Ri=(+10) R
1 pesuctopa | (5+10) R, 1= (=10 Rar 1= (=10 Rar 1= (=10 Rar
R,
Conpotusie
HUE
2 R,=R R,=R R,=R R,=R
pesucTopa 2 1 2 1 2 1 2 1
R,
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Conpotusiie
HUE
C3UCTOpPa
3 P e | Ra=KuRi | Ri=(Ku~DRi | Ri=KurR Ry = (Kur — 1) R,
oOparHoit
cBs3U Rj
.. C = C =
Emxocts ! '
pas3aenurenns =1/2pFuRg+ =1/2pFuRg+
4 HOTO -
KOHHe}écaTO Rpx) /M a 1) +Rpx) /M a 1)
pa Ly
Tabauua 6.
4 E PacuéTHas BeJIMYHHA Kus Ry > Kuz Rz Kui Rg1 < Kuz Rez
Kun
1 ComnpoTtusienue pesucropa R; R;=(5+10) Rgi Ry =(5+10) Rg2
Kui
Kui
2 Conporusnenune pesucropa R, Ra=R,
Ku2
Ri R,
3 Comnpotusienue pesucropa Rz Rs=
R] + R2
ComnpoTHBIEHHE PEe3UCTOpa LEeTH _
4 obpaTHOi1 cBsi3u Ry Re=KuiRi
Tabnuma 7.
£ cxema
: PacuérHasi Be1MuMHa
- puc. 4,a puc. 4,0 puc. 4,8 puc. 4,r puc. 4,1
ConpoTtuneHue 1o
MOCTOSIHHOMY TOKY Rive = | Rexe = N N N
1 MOMKITIOYEHHOE MEKITY BXO BXO BXO BXO BXO
o R, R; R, R,
BxonoMm OV u HyIleBoit
TOYkOH Rpxo
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UBI)IX max OY

JomyctuMmoe HanpsbkeHue
Ucwm non =

CMCIICHUS HpI/IBCZ[éHHOC K
BXOay oy UCM Jion

100720
Ky + Kuz

Hampsokenue cmenenus OY DD ipx

BBI3BaHHOE Pa3HOCTBIO . _
P R Ucmi = Digx Raxo + ( )Rexo(Tm — To)
BXOJIHBIX TOKOB 1 €8 T

TeroBbIM apeiidom Uy |

Hanpsokenue cMmemnieHus D Ucwms

BBI3BAHHOE BHYTPEHHHUM —_—
y1P Ucemu=Ucms + (Tm —To)
cmemennem OV u ero oT

temioBeiM aperidom Ucy y

CyMMapHOe HanpsDKeHHe
CMEIICHHUS TPIIIOKEHHOE Uems = Uemi + Uemu
mexay Bxoaamu OY Ucy s

Ecnu Uem non > Ucm s » To OY BeIOpaH BepHO.
I[Ipumep k myHKTy 2.

TpeOyercst paccuuTaTh cXeMy cymMMmaTopa (puc. 4,B), HICXOJHbIE JaHHbIE:
RG] =12 KOM, RGZ =47 KOM, Ku] = 25, KU2 = 12, D =30 Z[E.
OmnpenenseM MpoU3BEIEHUE COIPOTUBIICHHS UCTOUHNKA CUTHAJIA HA
KO3(GHUIMEHT yCHUICHUS:

Rgi Kuyp = 12:10%25 = 3-10° Om,
R Ky = 47-10%12 = 5,64-10° Om,

Tak kak Rg; Ky; < Rg; Ky, , paccuntsiBaem conpoTrBieHrne BXOIHOTO PE3UCTOPa
R mo dpopmyme:
Kus 12
=547-10° —— =113-10° Om.
Kui 25

R[ = (5—10) RGZ

BEIOMpaeM MO NMPHIIOKEHUIO 2 HOMHHAN pe3ncropa Ry = 110 kOm.
HaxoIuM conpoTuBIIEHHE pe3nCTOpa:
Ku; 25
=110-10°
KUZ 12

R, =R, =229-10° Om.

Bribupaem HomuHanN pesucropa R, = 220 kOm.
PaCC'—II/ITBIBaeM COl'IpOTI/IBJ'IeHI/Ie pe3HCTopa R3 , U3 YCJ'IOBI/ISI OANHAKOBBIX
COHpOTI/IBJ'IeHI/Iﬁ IMOCTOAHHOMY TOKY BO BXOJHBIX LECTIAX OYZ
R/ R, 110-10°-220-10°
R;= = =7310°Om.
R, +R, 110-10% + 220-10°
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Brioupaem HomuHan pesucropa Ry =75 kOwm .
OrmpenenseM CONPOTHBICHHE IIEIH 00PaTHOH CBS3H:

Ry =Ky Ry =25110-10° = 2,75:10° Om,

BbIOMpaeM HOMUHAT pe3ucropa Ry = 2,7 Mom.

Tax xak conpoTuBieHne ucTouHnka curiana Rg =47 kOM (Rg, > Rgy) u
ko urment ycunenus Ky = Ky, + Ky, = 37, Betdepem OV K 140 V]I6 u3
npunoxxenus 4. K 140 YV /16 umeer cienyromue napameTpsl.

Koadpurment ycunenus mo HanpspreHuto Kyoy = 70-10°. PasHOCTB BXOIHBIX
TokoB OV D ipx 10-10” A; BHyTpeHHee Hanpshkerue cmemeHus Ucyp = 5107 B;

o o AA; _ o o
TEIUIOBOM Jpeii() pasHOCTH BXOHBIX TOKOB AZT’“ =0,1-107°4/°C TemnoBoi apeid

BHYTpeHHero Hanpspkerns cmerennss AUcys = 20-10° B/ °C;
DT
MakcuManbHoe HarpsbkeHue Ha Bbixosie OY Upix max ov = 11 B; TumoBoe
Hamnpspkenue nutanus Up = +15 B.
[Ipuanmaem nHanpspkenue nuranus OY cymmaropa U =+ 15 B, U, =—15B
MIPOBEPsAEM MPaBUIILHOCTH BbiOopa OV.
Paccunraem nomyctumoe HanpspkeHue cmenierus OY:
UBI)IX max OY 11
Umpgon= —— 10°"*= — 10°°/%=9,4-10" B.
Ky + Ky 25+ 12

Haiiném nanpsokenue cmemenus OV oT pa3HOCTU BXOJHBIX TOKOB:

6X0

Onpenenum Hanpspkenue cMmenienus OY, BBI3BaHHOE BHYTPEHHUM
cmemenueMm OY:

Uovv =Ucus + (

CYMMapHOC Hapr[)I(eHI/Ie CMCLICHUS .
Uems = Uemi + Uemu = 0,84:10° +5,3-10° = 6,14-10° B,

AUC MB

)(Tm —Ty)=5-10"7+20-107°-(40 - 25)=53-10""

910 MeHbIe Ucy sion , cienoBaTtensHo, OY K 140 V16 obecnieunBaeT 3aJaHHbINA
JUHAMHYECKHUI TUana30H BBIXOIHOTO HANPSDKEHHSI BO BCEM MHTEpBajie pabounx
temnepatyp. OY K 140 V16 BbiOpan npaBHIbHO.
OmnpenennM MakCUMaIbHYIO aMIUTUTY/Ty UCTOYHUKA CUTHAJIA!
UBle max OY 11
UGml = = = 0,22 B.
2 KU| 225

HafIZ[EM MAaKCUMAJIbHYI0 aMIUIUTYly HCTOYHUKA CUTHAJIA:
UBbIX max OY 11

36




Usmz = = =0,458 B.
2 KU2 212

K nynkry 3.1.

Yrpomarot 3a1aHHYI0 JIOTHYECKYI0 (PYHKIIUIO, TIOJIB3YSICh PaBUIIaMH U
3aKOHAMU aJIreOpbl JIOTMKHU:
a) MuBepcust:
ecm X=0,T0 X=1,
ecm X=1,T0 X=0.

0) Jlornueckoe CIOKeHUE (TU3BIOHKITHSA ):

X+0=X,
X+1=1,
X+X=X,
X+ x=1,
0+0=0,
1+0=1,
1+1=1.

B) Jlornueckoe yMHOKeHUE (KOHBIOHKIIHS):

0-0=0,
I1=1,
X0=0,
X-1=X,
XX =0.

r) [TepeMecTUTENBHBIN 3aKOH:
X+Y=Y+X, XY=YX.

1) CoderaTenbHBIA 3aKOH:
X+V)+Z2=X+{X +2Z), XY)Z=XX2).
e) PactipenenurenbHbIN 3aKOH:

XY +Z)=XY + XZ.
x) IIpaBuio ckinenBaHus:
XX+Y)=X; X+XY=X.
3) [IpaBuI0 IBOHHOTO OTPUIAHHMS:
(X H)=X.
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n) Teopema e Moprana:

K nyHkry 3.2.

Tabnuua ucTuHHOCTH Joruueckor pyHkimu F cocraisiercs u3 Bcex
koMOuHanuit normdeckux nepeMeHHsix (X,Y,Z,...), BXOJSAIUX B QYHKIIHIO U
COOTBETCTBYIOIIMX 3TUM KOMOWHAITUSIM 3HAUCHHI JIOTUIeCKON QyHKIMH F.

K nynxry 3.3.
BbIuepTuTh GYHKIIMOHATBHYIO SJICKTPHUYECKYIO CXEMY, PEATU3YIOIIYIO

noruveckyro ¢pysHkiuo F, ucnomns3ys 6azossie anementsl: (U, 1IN, HE).
YcnoBHbie rpadudeckue 0003HaueHHs 0a30BBIX 3JICMEHTOB JIaHbI B TIPUIIOKECHUH 5.

[pumep k myHkTy 3.
3amana ornveckast pyHKIus:
F=XYZ+XYZ + XYZ.
VYrpocTum AaHHYIO (GYHKIHUIO, TOJIB3YSCh 3aKOHAMH alIreOphl JIOTHKU:
F=XY(Z+Z)+XYZ+ XYZ=XY+YZ(X+X)=

=XY+YZ=YX +2).

CocraBuM TaONUIy HICTHHHOCTH:

—_—_—_—o oo o™X
—_—c o~ r—~o oK
—o—0o =0 —0oN
—— oo —00 oy

Ha puc. 5 dpyHKIMOHATIbHAS 2IEKTPUYECKAst CXeMa, peann3yomas GpyHKIH0
F=YX+2):

38




_|—§: F=y i+

Puc. 5 Peanmuzanus ¢pynkun F = Y(X+Z).
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HPUJIOKEHUA

[Tpunoxenue 1.
Tabmmma 8.

IMapameTpsl H XapaKTePHCTHKHA HEKOTOPBIX
IIHPOKO MPUMEHIEMbIX TPAH3UCTOPOB.

Tpansicrop KT315B | KT315T | KT375A | KT3755 | KT3102A | KT31025
ITapamerp
IMpenenbHO A0y CTHMOE
HanpspKeHUE KOJUIEKTOp- 15 25 60 30 50 30

OMHUTTEP, UK3 JIOTI» B

MaxkcuManbHBIM TOCTOSTHHBIN

100 100 100 100 100 100
TOK KosuekTopa Ik jom, MA
JlomycTrMasi MOIIHOCTb
paccerBaHus Ha KOJUICKTOP 150 150 400 400 250 250

Py jion, MB

Cratnueckuit k03 duuneHt
yCHJICHUS TOKa 0a3bl B cXeMe ¢

od 50-350 | 50-350 | 10-100 | 50-140 | 100-250 | 200-500

MakcumanbHasi Temneparypa
o 120 120 125 125 125 125
nepexoga Thmax, C

BxonHas xapakTepuCcTHKa pHC.

Brixognas XapaKTCpHUCTUKa pHC.
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BxonHble U BBIXOJHBIE XapaKTEPUCTUKH TPAH3UCTOPOB.

Te.m&
Upa="5E
1,2
0,a
0.y
0 o,z 0.4 0.6

Puc. 6.
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a)

a) BxomHas KT315 B, T

Uga. B

Tromi

H0

30

20

10

S 0 HS

Y S0rArS
H00rEH

100FE&

10 )

Puc. 6:

20

0) BeixoaHas KT315 B,I.
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TE. M

|k =50
0.5
0.6
0.4
n.z
0 0.3 1.0
i)
Puc. 6:

B) BxoaHas KT375 A, b.
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sz B

Thoms

H0

30

20

10

KT 3758 s =2 00ma
KT375E aTs=60ma

Puc. 6
r) BeixoaHas KT375 A, b.
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IE.

kx=GE

0.4

0.6

0.4

0.2

0.2 0.4

)

Puc.6:

0.6

n) BxoaHas KT3102 A, b;
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Usa.Br

Troris

KT302 4 ole=25ms
* KTII02E ole =15
40 —
g
30
FF
20
—res
10
EN:
0 10 20 30 LENS
B
Puc. 6

e) Bexomnast KT3102 A, b.

IIpunoxenue 2.

Homunanbl conpoTuBJieHHii pe3ucTOpoOB
U éMKoOCTell KOHIeHCATOPOB
(He JIeKTPOJIUTHYECKHX).

HomuHansHOE COMPOTHRIICHUE PE3UCTOPA BHIOMPAETCS MO0 PACUETHOMY U3
HOMHHAJIOB psina E24:

R=K*10" Om,

rae K — muoxurens psna E24 (cm. tabm. 9);
N — CTEMEHHON MHOXKUTENb.
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Homunan éMKOCTH KOHJIEHCATOpa BBIOMPAETCS 110 pacu&THON U3 HOMUHAJIOB psija

E24:
C=K*10" ®.
Tabmura 9.
1,0 1,3 1,8 2,4 3,3 4,3 5,6 7,5
1,1 1,5 2,0 2,7 3,6 4,7 6,2 8,2
1,2 1,6 2,2 3,0 3,9 5,1 6,8 9,1

Homunanbl éMKocTeil 2JIeKTPOTUTHYECKHUX

Konpgencaropos K50-6, K50-16.

IIpunoxenue 3.

HomuHans! anektponutuaeckux konaencaropos K50-6, K50-16 u ux paboune

HanpspkeHus B Tabnune 10.

Ta6muma 10.

16; 25

10
20
50
100
200

100; 160

WD N =

o —
o o

IIapameTpsbl OnepalMOHHBIX YCUJIHMTEJICH IIHPOKOI0 IPUMEHEHH .

IMpunosxenue 4.

Tabmuma 11.

KP544Y]11

ITapamerp

K140Y]16

K140Y 117

K140Y]18

K140V /114

Kos¢pdumment
YCHIICHUS 10

70%10°

50%10°

50%10°

50%10° 50%10°

HanpsbxeHuto Koy
Pa3HoCTh BXOIHBIX
TOKOB D igx, HA

10

50

0,15

0,2 0,15

HaMps’KECHUE CMCILCHUSL

Buytpennee

20

2 15

Homunanbhas

Pabouee

HomunanbHas
éMKocTh, MKD

HapsHKEHUA CMCIICHU S

UCMB9 B
TerutoBoii npefid
BHYTPCHHETO

MkB / °C
D Ucums
DT

20

50

0 20

Pabouee
HanpsbkeHue, B éMKOoCTh, MKD HanpsbkeHue, B
5 500
10 . 1000
20 16; 25 2000
6,3 50 4000
100
200 !
500 2
5
10 10
: :
50
100 >0 100
10 200 200
500 500
4000 4000
47

TemoBoii apeiid
Pa3HOCTH BXOJHBIX
TokoB HA / °C
DD iBX
DT

0,1

0,4

MakcumaiabHoe
HanpsDKEHHE Ha BBIXOJE

11

10

10 10

OV Usggpix max oy » B
HomunanbsHOE
HanpsDKEHHe TATaHUS

Uy, B
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IIpunoxenue 5.

YcnoBuble rpaguyeckne odoznavenus (YI'O)
0a30BbIX JIOTMYECKHUX JIEMEHTOB.

YT'O 6a30BEIX JTOTHUECKHX 3JIEMEHTOB IIPECTAaBICHBI HA PHC. 7.

Feresm A e W
L Ly
&2 &2
«3 FXT%2%3*. %o £ FXbX2eX e 4kio

agream M- HE eream A - HE

x7 & x7 7

X x2

X3 ENT 2 2] I R Ay
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