METOAUYECKHUE YKA3ZAHUA
11O OCBOEHMIO JUCHUIIJIMHDBI
«(ABTOMATHU3ALUA CXEMOTEXHUYECKOI'O
HPOEKTUPOBAHMUS

OBIIUE CBEJAEHUSA

[{enp0 MUCIMIUIMHEI SBISIETCS (DOPMUPOBAHKE y OYIYIIETO CIICIIUATUCTA SICHOTO
MIPEACTABICHUS O (PU3UIECKUX 3aKOHOMEPHOCTSX, JISKAIIUX B OCHOBE COBPEMEHHBIX
AHAJIOTOBBIX M ITU(MPOBBIX YCTPONCTB CHUCTEM ympaBiieHHs. J[uciuImmHa Tpu3BaHa
IIOMOYb CTYJICHTY OBJIQJCTh OCHOBAMH 3HAHHMH B 00JIACTH JJICMCHTHOW Oa3bl U
NPHUHITUIC JACHCTBUSA OCHOBHBIX IMPeoOpa30BaTEIbHBIX YCTPOMCTB M WHTEIPAIbHBIX
CXeM, pa30oupaTbCsi B CXEMOTEXHHMKE YCTPOHMCTB CHCTEM VIIpaBJICHUS, YMETh
BBINOJIHATH CXEMOTEXHHYCCKOE MIPOCKTUPOBAHHE c HCIIOJIb30BAaHUEM
aBTOMATH3UPOBAHHBIX ITPOTPAMMHBIX ITPOJTYKTOB.

3agaun: (GopMHUpOBaHHE ITOHMMAHHS IPOIECCOB IpeoOpa3oBaHUs CHUTHAJIOB,
MPOUCXOJIAINX B JMHEHHBIX W HEJIUHEHWHBIX aHAJIOTOBBIX M IU(PPOBBIX IMEIX;
MPUBUATHE HABBIKOB CaMOCTOSATEIBHONH palbOThl C O3JIEKTPOTCXHUYECKHUMH U
PAIMOTEXHUICCKUMHA YCTPOWCTBAMH CHCTEM YIpPaBICHUS, HAy4uTh paboTaTh B
MIPOTPaAaMMHBIX MIPOTYKTax aBTOMATU3HPOBAHHOTO CXEMOTEXHUYECKOTO
MIPOCKTUPOBAHMSI.

KoMrieTreHInm, DOCTHXKEHUE KOTOPBIX TUIAHUPYETCS IO 3aBEPIICHUM W3Y4YCHUS
Kypca (cM. Tab. 1):

Tabmuma 1

Ne | Komnerenuus
n/m
1. OIIK-3 crocoOHOCTHIO pemiaTh 3a1a4u
aHaJIM3a U pacyeTa XapaKTePUCTUK
ANEKTPUYECKUX LIernei

YpoBeHb OBlaICHUSA

3HATh. OCHOBBI IPOBEAECHUS TEOPETUUECKOIO
aHaIn3a JIEKTPUYECKUX CXEM U DJIEMEHTOB;
YMETb: BBIIIOJIHATH IPOEKTUPOBAHUE CTPYKTYPHOMI
CXEMBbI Ha OCHOBE 3JIEKTPUUYECKOI CXEMBI;
BJIA/IETh: HABBIKAMU PacyeTa XapaKTEpUCTHK B
IIPOrPaMMHBIX IPOAYKTaX.

pacyeThl ¥ MPOEKTUPOBAHUE
OTJIETTLHBIX OJIOKOB M YCTPOUCTB
CHUCTEM aBTOMATHU3ALIMU U YIIPABJICHUS
1 BBIOMPATh CTaH/IAPTHBIE CPEICTBA
ABTOMAaTUKH, U3MEPUTEIBHON U
BBIYHCIIMTEILHON TEXHUKH IJIsS
MIPOEKTUPOBAHUS CUCTEM

2. | IIK-2 criocoGHOCTBIO MPOBOANUTH 3HATh. CIIOCOOBI MPEICTABIECHUS IIEKTPUUECKUX
BBIUYHCIIUTENbHbIE SKCIIEPUMEHTHI C CXEM;
HCIIOJIb30BAaHUEM CTAHJIAPTHBIX YMETb: IPOBOJUTH BBIUUCIUTEIbHBIC
MIPOrPaMMHBIX CPEJICTB C IIEJIbIO HKCIEPUMEHTAMU C 3JIEKTPUUECKUMHU U
MIOJIy4YEHUSI MAaTEMaTUUECKUX MOJENIEN | CTPYKTYPHBIMU CXEMaMH;
IIPOLIECCOB U OOBEKTOB BJIa/IETh: HaBbIKAMU MIPOEKTUPOBAHUS CXEM B
aBTOMATHU3ALMH U YIIPABJICHHUS IIPOrPaMMHBIX IPOAYKTaX.

3. | IIK-6 ctocoOHOCTHIO POU3BOUTH 3HaTh: OCHOBHBIE ATANbl IPOEKTUPOBAHUS U

pacueTa XapakTepHUCTUK OJIOKOB U YCTPOHCTB
CHCTEM aBTOMAaTH3aIlNH,

YMETh: MPUMEHSTH TEOPHIO TpadoB, METO
aHaJIOTMM U CUCTEMHBIN aHaAJIU3 IS
CXEMOTEXHUYECKOTO MPOEKTUPOBAHUSI YCTPOMCTB;
BIIAJICTh. HABBIKAMH Pa0OTHI B
ABTOMAaTU3UPOBAHHBIX CUCTEMAX
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aBTOMAaTHU3allvui U YIIPABJICHUA B CXEMOTCXHHUYCCKOI'O IPOCKTUPOBAHUA.
COOTBCTCTBHHU C TCXHHYCCKHM

3aJlaHuEM
Tabnuia 2
N OObeM ayTUTOPHBIX 3aHATHN
o
baznena HaumenoBanue pa3zienoB JUCHUIUTMHBI 110 BHJIaM B Jacax
Bcero J| I3 | JIP
1 AHanoroBas © 1U@poBas CXEMOTEXHUKA CHCTEM 12 6 6 0
YIIPaBICHUS
5 MeToapl  aBTOMATHU3WPOBAHHOTO  CXEMOTEXHHUYECKOTO 10 4 5 0
[MPOCKTUPOBAHUS CUCTEM YIIPABIICHUS
Tabaunia 3
Ne Ne Koar-
HaumeHoBaHMe WM KpaTKOE COAEPIKAHUE JIEKIIMOHHOTO 3aHSTHS BO
NeKIuu [pasena
4acoB
1 1 [3aexTponpoBOAHOCTD MTOJTYTIPOBOTHUKOB. P-n nepexon.| 6
[TomynmpoBOIHUKOBBIE HUOABI. bBUNONSpHBIE TPAaH3UCTOPHL. Y CUIIUTENU
curHayioB. Onepanuonubie yeunutead. OCHOBBI U(PPOBBIX UHTETPATBHBIX
MUKPOCXEM
2 2 |Meron aHamoruii Ui TOCTPOEHHUS CTPYKTYpHOM CXeMbl CcuCTeMbl| 4
ypaBieHus. MaTeMaTHyecKoe ONMUCAaHUE CTPYKTYPHOM CXEMbl CHCTEMBI
yrpasieHus. [[poBeneHne TeopeTuuecKoro aHaamsa
Tabanma 4
Ne Ne Kosr-
HanMeHoBaHMe WM KPAaTKOE COAECpKAHNE MTPAKTUYECKOTO 3aHATHUS BO
BaHATHUsA[pa3aena
4acoB
1 1 |M3ydeHwe M pacyeT XapaKTEPHUCTUK ITOJICBBIX TPAH3UCTOPOB, THPHCTOPOB,| 3
(hOTOANEKTPUYECKUX U CBETOUITYYAIOIINX MPUOOPOB, BHITPSIMUTEICH
2 1 |U3ydyeHuwe W pacyeT XapaKTEPHUCTUK DIEKTPOHHBIX KIIIOUEH, UCTOYHUKOB| 3
[MATAHUS, U pPOBBIX KOMOHMHAIIMOHHBIX CXEM, U (POBBIX
[1OCJIeI0BATEIbHOCTHBIX CXEM
3 2 |Meron aHanmoruil JUisl TOCTPOCHUS DKBUBAJCHTHBIX M CTPYKTYPHBIX cxeM| 3
CUCTEM
4 2  |MaremaTu4eckoe OIMMCAaHNE U aHATTU3 IICKTPUUICCKUX CXEM 3




CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

Tabmuna 5

Brimmonaenne CPC

Bun paGoThl 1 copepkaHue 3a1aHus

Crnucoxk nutepatypsl (¢ ykazaHueM
pa3JiesnioB, riaB, CTPAHMUII)

Koimn-Bo
4acoB

[loaroroBka k 3auery

OcHoBHast uTeparypa - 1

18

[loaroroBka K 3K3amMeHy

OcHoBHas ntuTeparypa - 1-4

36

M3yuenue TeM s
[TPAKTUYECKUM 3aHATHIM

HOoATOTOBKH

K

OcHoBHas nuTeparypa - 1-4,
JlononmHUTEIBHAS TUTEpaTypa - 1-2

104

HACITOPT ®OHJA OHEHOYHbLIX CPEIACTB

Tabmuia 6

HanmenoBanue
pas3znenon
MUCLUTILTUHEI

Kontpomupyemas kommerenuus 3Y Hol

Bun
KOHTPOJIS
(BKITIOUAst
TEKYIIIH)

NoNe
3aJIaHUN

Bce paznenst

|OIIK-3 cnocoOHOCTRIO pemIaTh 3aJadyd  aHaau3a |

3aueTr

pacyeTa XapaKTepUCTUK JIEKTPUUECKHX LIeTIeH

Bce paznenbl

[1K-2 crmocoOHOCTBIO TPOBOAWTH  BBIYMCIUTEIHLHBIC
OSKCHEPUMEHTbl €  HCIIOJB30BAaHMEM  CTaHAAPTHBIX
[IPOrPaMMHBIX ~ CPEACTB  C  LEJIbI0  IOJTY4ECHHUS
MaTeMaTHUeCKUX MOJEJIeH IpoLeccoB U  OObEKTOB
ABTOMATHU3ALUU U YIIPaBJICHUS

Bce paznenbl

[IK-6  crmocoOHOCTBIO  MPOM3BOAUTH  pacyeTbl U
[IPOCKTUPOBAHNUE OTICIBHBIX OJIOKOB U YCTPOWCTB
CHUCTEM aBTOMAaTH3allMd W YIpaBICHUS U BbIOMpAThH
CTaHJapTHBIE CPEJICTBA AaBTOMATHKH, U3MEPUTEIBbHON U
BEIUHMCIINTETbHON TEXHUKH AJId TIPOCKTUPOBAHUA CUCTEM
aBTOMaTH3allUd U YOpPaBICHUS B COOTBETCTBUU C
TCXHUYCCKUM 3alaHUEM

Bce paznenbl

|OIIK-3 cnocoOHOCTRIO pemaTh 3aJadyd  aHaidu3a |
pacuera XapaKTepPUCTUK JIEKTPHUUECKUX IIeTei

DK3aMeH 1

Bce paznenst

[IK-2 cnocoOGHOCTBIO MPOBOJIUTH  BBIYUCIUTENBHBIE
DKCIIEPUMEHTBl C  HCIOJIb30BAHMEM  CTaHJIAPTHBIX
[POrpaMMHBIX ~ CPEACTB €  ILEJIbI0  IMOJYy4YEHUs
MaTeMaTUYeCKUX MOJeNied TMpOIeccoB W OOBEKTOB
ABTOMATHU3AIMH U YIIPABICHUS

OK3aMeH 1

Bce paznenbl

[IK-6  crmocOOHOCTBIO  MPOU3BOAWUTH  pacyeThl U
[IPOEKTUPOBAHUE OTACJIbHBIX OJOKOB U YCTpPOMCTB
CHCTEM aBTOMAaTH3allUd W YOpPaBICHUS U BHIOMPATH
CTaHAAPTHBIC CpEACTBa aBTOMATUKU, H3MepHTeJ’IBH0171 n
BBIUUCIIUTEIEHOW TEXHUKHU JJIS1 IPOSKTUPOBAHUS CHCTEM
aBTOMaTuU3allMid W YIIPABJICHUA B COOTBECTCTBUU C
TEXHUYECKHUM 3aJaHUEM

OK3aMeH 1




THUITIOBBIE 3AJIAHUA, ITPOLHE/AYPbI IPOBEJIEHU S,
KPUTEPUU ONEHUBAHUSA

1. U3y4yeHne TeM A MOATOTOBKH K MPAKTHYECKHUM 3aHATHUAM

CryneHTy HEOO0XOJUMO CaMOCTOSITEIbBHO TOJATOTOBUTHCA K 3aHSATUSAM IO
COOTBETCTBYIOIIEH TEMATHKE.

Ilpumep.

DneKkTpudecKkass CUCTeMa C BBHIOpPAHHBIMU Y3JIaMH M HAINpaBICHUSMH JIBKEHUS

ToKa (puc. 1):
R2

.

IL]

J'D R1 | 1 l% 71 l%ml@)m

1
6

Lo | 16
-

Puc. 1. DnekTpuueckas cuctema C y3JaMy U HallpaBJICHUSIMU JBUKEHUS TOKa

dyHaaMeHTaIbHOE JEPEBO JJIsl pacCMaTpPUBAEMOM CUCTEMBI (puc. 46):

Puc. 2. ®yngamenTanbHOE JEpEBO AJIsl pacCMaTPUBAEMON CUCTEMBI

2. Marpuiia cBs3u:
E2 C1 Rl R6

R2 [+1 0 -1 0
R4 |0 +1 -1 O
L1 |0 0 -1 0
L3 -1 0 0 O
| 0 0 +1 +1

M =

CucTteMbl ypaBHEHUH ISl TOKOB U HAMPSYKEHUIA:



3. CTpyKTypHasi CXeMa CHCTEMBI HIMEET BHJ (PHC. 3):

UR2=-E2+UR1
UR4=-UC1+UR1

UL1=UR1 ;
UL3=E2
Ul =-UR1-URG6

IC1=1R4

IR6 =1

—»

R6

R1

3

1

Lip

IE2=1R2-IL3

IRL=—IR2—IR4—IL1+1"

1/R4

‘ >

1

i

Clp

E2

Puc. 3. CtpykTypHas cxema CHCTEMBI

4. CTpyKTypHasi cXemMa CUCTeMBbI ¢ Tapamerpamu (puc. 4):

[TapameTpbl MOTYYEHHON CUCTEMBI BEIOMPAIOTCS TAKUM 00pa3oM, YTOObI IIpoLiece

OBLT YCTOI>'I‘{HBI>IM M UMEJI MUHUMAJIbHYIO JJIUTECJIBHOCTD.

R1=0,5; R2=5 R4=2; R6=2;11=0.1; C1=0.2; L3=100;E2=0.2; |=0.1.

0.2

0.2

100p

Puc. 5. CtpykrypHas cxema cucTeMbl ¢ BRIOpaHHBIMU MTapaMeTpaMu
Pe3ynbTaThl MOJEIMPOBAHUS SIEKTPHUUECKOH (pUC. 1) U CTPYKTYpHOU CXEMBbI

(puc. 5) coBmnanaiot, rpaduKu IPeICTaBICHBI Ha pUC. 6.
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0.2

-0.02

-0.13

0.24

Puc. 6. I'padukn curHaaoB CHCTEMBI

0.49

0.99

5. TeopeTrueckuii aHAJIM3 CHCTEMbI B HAYaJIbHBIIE MOMEHT BpeMeHH (puc. 7):

0.1

g

2

0.5

&

%

T

0.5

R

0

0.2

0.2

Puc. 7. CtpykTrypHas cxema CUCTEMbI B HaYaJIbHbII MOMEHT BPEMEHU

YucieHHbIe 3HaUYCHHS BCEX CUTHAJIOB MIPEACTABIICHbI B Ta0uIIe 7.

Ta0muma 7
UR1 UR2 UR4 URG6 IC1 IL1 IL3
0.0518 -0.0296 0.0259 0.2 0 0 0




TeopeTruecknii aHAM3 CHCTEMbI B KOHCYHBIA MOMEHT BpeMeHH (pHuc. 8):
{2

0.1 @-» 05 o 02
"M

L 0.5

(00]

0.2

Puc. 8. CtpykTypHas cxema CHCTeMbl B KOHCUHBII MOMEHT BPEMEHHU

YucneHHbIe 3HAYCHHS BCEX CUTHAJIOB MPEICTaBIICHBI B TabuIe 8.
Taomuia 8

UR1 UR2 UR4 URG IC1 IL1 IL3
0 -0.03996 0 -0.2 0 0.14 —

Pe3ynbTraThl 3KCIEPUMEHTAIBLHOTO aHAJIN3a CUCTEMbl B HaYaJbHBIM M KOHEUHBIN
MOMEHT BpeMeHHU CBeAcHBI B TaOmIbl 9 1 10.

Tabmuia 9
Y UR1 UR2 UR4 URG6 IC1 IL1 IL3
Teop. 0.0518 -0.0296 0.259 0.2 0 0 0
Oxkcrr. 1 0.0518518 -0.0296296 0.259 0.2 0 0 0
Okcr. 2 0.0518518 -0.0296296 0.259 0.2 0 0 0
ITorp.,% 0.1 0.1 0 0 0 0 0
Ta06muma 10
Y UR1 UR2 UR4 URG6 IC1 IL1 IL3
Teop. 0 -0.04 0 0.2 0 0.14 -
Okcr. 1 0 -0.04 0 0.2 0 0.14 -
Okcr. 2 0 -0.04 0 0.2 0 0.14 -
ITorp.,% 0 0 0 0 0 0 0

Takum  o0pa3oM,  OSKCINEPUMEHTAJIbHBIC  JaHHBIE,  TOJYYEHHbIE  TpHU
MOJICTTUPOBAHUU  DJIGKTPUYECKOM cXeMbl 1, DJKCIEepUMEHTalbHbIE JaHHBIE,
MOJTyYEHHBIC TIPU MOACITUPOBAHUU CTPYKTYPHOU CXEMBbl 2, MPAKTUYECKH COBIIAJIAlOT
C pe3ysbTaTaMU TEOPETUUYECKOT0 aHaau3a, Hanbosbiee oTkioHeHue 0,1%.




2. 3ayer

Ilpoyeodypa nposedenus

CTyleHT yCTHO OTBEYaeT Ha 2 BOMNpPOCa, MO OJHOMY U3 KaXKJIOro paszaena. B
cllydae, €CJIM CTYJICHT OTBEYaeT HEBEPHO, EMY 3aJal0TCsl YTOUHSIONME BOMpockl. K
3a4eTy JOIYCKAIOTCS CTYJACHTHI, YCIICITHO BHITIOTHUBIINE IPAKTHUECKHUE 33 JaHUS.

Kpumepuu oyenusanus

3aureno: [lpaBwibHBIE OTBETHI Ha 2 BOMPOCA, BO3MOXKHBI HE3HAYUTCIHHBIC
HETOYHOCTH

He 3auteno: OTBeT TOJIBKO HA OJIMH U MEHEE BOIIPOCOB

Konmponvnwvie sonpocut

Paznen 1

DONEeKTPONPOBOAHOCT  IOJYNPOBOJAHMKOB.  OJIEKTPOHHAs W JIbIpOYHas
npoBoAUMOCTb. CoOCTBEHHbIE M TNPUMECHBIE NOJYNpoBOoAHUKU. (CBolicTBa
AIIEKTPOHHO-ABIPOYHOIO Ilepexona. BoapraMiepHas XapakTepHUCTHKA pn-nepexoja.
EmMxoctn nepexo/a. DNEeKTpUIECKUn npoboi repexoa.
[TomynpoBonHukoBsle nuoasl. KoHcTpykuusa nuona. Buipl M Ha3HadyeHHE IHOMOB.
[Tapamerpsl  nuonoB.  BempsamurensHeiii  auox.  OCHOBHBIE — IapaMeTphl.
[ToynnpoBOTHUKOBBIM ~ CTAOMIUTPOH, €ro  ocoOeHHOocTH.  BompTamnepHas
xapakteprucTuka. OCHOBHBIE MTapaMeTphl. TeMneparypHas 3aBUCHUMOCTb HaITPSKEHUS
crabuinsanuu. TpaH3zucTopbl. bunosspHeie TpaH3UCTOPBI. Y CTPOMCTBO U MPUHIUIT
nevctBusa.  OcHoBHble — ypaBHeHusaA.  (Cxembl  BimtoueHus.  CraTtmyeckue
XapaKTEpUCTUKN JUIS PAa3MYHBIX CXEM BKIIOUYEHUSA. CHCTEMBI MaJOCHUTHAIBHBIX
[MapaMeTpOB. OKBUBAJICHTHBIE CXEMbI TpaH3UCTOpa. BriusHue Ttemmeparypsl Ha
IapaMeTpbl TPaH3UCTOPA. YacToTHbIE CBOMCTBa TPaH3UCTOPA.
[ToneBbie TpaH3ucTOpbl. TpaH3uCTOpPHl € ympaBisommMM pn-nepexogom. MOII-
TPAH3UCTOPBl CO BCTPOCHHBIM W WHAYLHMPOBAaHHBIM KaHamamu. Crarnueckue
XapaKTEPUCTHUKU M MapaMeTpbl IOJEBBIX TPAH3UCTOPOB. OKBHBAJICHTHBIE CXEMBI
MOJIEBBIX TpaH3ucTOpoB. CpaBHEHHE OHWIOJAPHBIX U TOJEBBIX TPaH3UCTOPOB.
Tupucropbl. JIByXd3J€KTpPOAHBIE TUPUCTOPBL. YCTpoucTBO. IIpuHUMN 1neUCTBUS.
XapakTepuCTUKU W mapaMeTpbl. TpexdnekTpoAHble (yHIpaBliieMblE) TUPHUCTOPHI.
VYerpoiictBo. [lpuHnmn aeicTBus. XapakTepucTUKd W mnapameTpbl. CHMHCTOpHI.
DOTOIIEKTPUUECKUE M CBETOM3Iydawlue npubopsl. BuyTpenHuii ¢dotodPpdexr.
®otopesucrop. Poromnon. Pororpansucrop. Cserogmon. HMxX KOHCTpyKIuH,
MIPUHLNIBI ACHUCTBHS, CTATHYECKUE U TUHAMUYECKHE XapaKTEPUCTUKHU, TApAMETPBI U
CXEMBI BKJIFOYEHUS B Pa3IMYHBIX pexKUMaXx.
Bempsmurenu. Ha3nHaueHue u coctaB BbIIpAMHUTENEH. CXeMbl BBITPSMIICHHUS:
oHO(ha3HbIE OJHOMOJIYNEPUOAHAS U JIBYXIOJIYNEPUOAHbIE HyJIeBass U MOCTOBas —
NPUHLMI JEHCTBHUS W IapaMeTpbl. YMHOXUTEIM HampspkeHus. CriaXuBaroline
¢bunbTpel. Haznauenue, Tumel, BIUsSHUE Ha paOOTy CXeM BbIIpsMIIeHUs. BHemHue
XapaKTepUCTUKN  BBIIPSIMUTENCH. YTNPABISIEMbIE THUPUCTOPHBIE  BBIIPIMUTENH.
[TpuHUMn JECUCTBUS, peryaupoBOYHast XapaKTEPUCTHUKA.
Yeunurenu 3AeKTPUYECKUX CUTHAIOB. YCWINTEIM HAa OUMOJSPHBIX TpPaH3UCTOpax.
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Boibop u obOecneuenue pexuma paboThl TpaH3ucTopa. Kiaccel ycuieHws.
TemnepatypHas crabwim3auus pexuma paboTel. BxogHoe M BBIXOAHOE
COTIPOTUBIICHUS] YCWJIMTENBHOrO Kackaaa. Ko3pduuueHtsl ycunaeHuss 1o TOKY,
HAIPSDKEHUI0 M MOIMHOCTH. MHOTOKAacKaJgHble yCWJINTENIU. MeXKacKaaHble CBS3H.
Yeunurenn MOIIHOCTH. YacTOTHBIE XapaKTEPUCTHKU YCHIIUTENCH. Y CHIUTENbHBIC
KacKaJlpl Ha MOJEBBIX TPAH3UCTOpax paziauyHoro tumna. CMmemieHue pabodeil TOUKH.
OOpatHble cBA3M B ycuiuTensx. OcHOBHbIE BUBL. VX BiIMsSHUE HA XapaKTEPUCTUKU
YCUWIUTENEN.

Ycunurenn  moctostHHOro  Toka.  Mx  ocobGennoctu.  [QuddepeHumansHbie
YCUJIMTENbHBIE KacKaJabl Ha OWIOJSPHBIX U TOJEBBIX TpaH3ucTtopax. OCHOBHBIC
ypaBHeHus. Koaddunuentsr ycwnenus auddepeHnnanbHoro u o CuH(a3HOTO
CUTHAJIOB.

Onepaunonnsie yeuutenu (OY). Uneansusiii OY. BHyTpenHsis cxemorexHuka OY.
['enepaTop cTaOMIBHOIO TOKAa U TOKOBOE 3€pKayno. YacTOTHbIE XapaKTEPUCTUKU U
ycroitunBocte OVY. OcHOBHBIE CXE€Mbl BKIIOUEHUS — JuddepeHanbHoe,
WHBEpTUpYOIlee W HeuHBepTupyromee. OcHoBHbele mapamerpsl OVY. Cxema
3amenieHuss OY. Bxoanble u BbIXOHBIE cONpOoTUBIeHUS OY ¢ 00paTHBIMU CBA3SIMH.
IIpumenenne OVY. JIuHEiHbIE aHAJIOIOBBIE BBIYHUCIUTEIBHBIE CXEMBI: CyMMATop H
uHTerpatop. l'eHeparop cuHycompanpHoro curHaiza. Pabora OVY B kauecTBe
komnaparopa. Tpurrep IlImurra.  ABTOKONEOATENBHBIM  MYJIBTUBHOPATOP.
TpansuctopHbie kimoun. Kiroun Ha OUMIONAPHBIX TpaH3ucTopax u mnojeBbix MOII-
TpaH3uctopax. Cxembl, CTaTHUECKME U JHUHAMHYECKHE MapaMeTpbl. OTKphITOE H
3aKpbITO€ cOCTOAHUSA. OCHOBHBIE YpaBHEHUS. BpemeHHble nuarpaMmel. TpaekTopun
nepekiaoueHus. Henaceiennple ounossgpueie kitoud. [lotepu sHeprum B Kiroyax.
Ucrounvkn nutanuss. MmnynbcHble npeoOpazoBaTenn. OCHOBHbIE CTPYKTYpPBI
MMITYJIbCHBIX HMCTOYHHUKOB UTaHUS. OpHOTaKTHBIE npeoOpa3zoBaTesu:
MOHWKAIOIINH, TMOBBIMIAIOIINN. HUHBEPTUpYIOIMHA. CXeMbl, OCHOBHBIE YpPaBHEHUS,
BBIBOJ] PErYJMPOBOYHBIX XapakTepUCTUK. OCHOBHBIE CXEMBbl MHBEPTOPOB: HYJIEBas,
noJiyMocToBass M MocTtoBasi. [IpuHUMI fAeWCTBUS, BpPEMEHHBIE JHArPaAMMBI.
[IpeoOpa3oBarenn Ha OCHOBE HWHBEPTOPOB C BBIXOJOM Ha IOCTOSHHOM TOKE.
OnHOTAaKTHBIE CXEMBI C  DJJEKTPUYECKOM  Pa3Bs3KOW:  NPSIMOXOJOBBIE U
oOparHoxonoBble.  Cxembl, NOPUHLUUI  JCHCTBUS, OCHOBHBIE  MapaMmeTphl.

Paznexn 2.

DneMeHThl 1UQPOBLIX YCTpOHCTB. JIBOWUYHBIE uYHMcCla, WX MPEACTABICHHUE.
[To3uMOHHBIM U yHUTApHBIM KOIBL. llapajienbHbIi M MOCIEI0BATEIbHBIA KOJIBL.
[Ipssmon, mpsIMOK CO 3HAKOM, JOIOJHUTEIIBHBIA M CMELICHHbIM KOJAbl. J|BOMYHO-
NeCATUYHOE  TMpeJCTaBieHue  uucel. B3anmHoe  mpeoOpa3oBaHHE  KOOB.
[IpeoOpazoBaHue MENBIX M BEIIECTBEHHBIX JIECATHUYHBIX YHCEI B JABOUYHBIC M
obpartHo. IllecTHaanaTepuyabie yncia. ApudmMeTnka TBOMYHBIX YHCEI: CIOKCHHE,
BblUMTaHWe, YMHOXXeHHEe. OcHoBHble Jorudeckue onepauuu: W, WIINW, HE,
Uckmouaromee NJIN. [IpocTeiinme JOrM4ecKrue 3J€MEHTBI, KX CXEMbI U JUArpamMMbl
COCTOSIHHSI.

[udposeie wuHTETpanbHbIe MHKpocxeMbl. Krmaccudukamus 1mudpossix HMMC.
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OCHOBHBIE IIEKTPUUECKHUE ITapaMeTphl: OBICTPOICHCTBHE, OTPEOIIIeMasi MOITHOCTb,
KOA(PPUIIMEHT pa3BETBJICHUS IO BBIXOAY, KOIPPUIMEHT OOBETUHEHHS IO BXOIY.
HuonHas noruka. MUKpOCXEMbl Pa3IMYHBIX BUAOB CXEMOTEXHUKH M TEXHOJOTHUU:
ATJI, TTJI, TTJII, MOII, KMOII — cxemOoTeXHUKA, TPUHLIUI JACHCTBUSA, OCHOBHBIC
xapaktepuctuku.  Compspbkenne  mudpoBsix  MUMC  pa3nuyHbIX  THIOB.
Tpurrepsl. RS-Tpurrepsl, acCHHXpOHHBIE U CUHXPOHHBbIE. D-Tpurrepsi, T-Tpurrepsi,
JK - tpurrepsl. CxemMoTexHHKa, NPUHIUI JEHUCTBUS, AHArpaMMbl COCTOSIHHIA,
BPEMEHHBIE THAarpaMMbI IEPEKITIOUCHUN, TPUMEHEHHE.

3. DKk3aMeH

Ilpoyedypa npogeodenus

[IpoBoautcs nucbMeHHO. CTyIEHT OTBEYaeT Ha 2 BONpOCa, MO OJHOMY H3
KOKIOro pazfena. B ciywae, eciM CTyA€HT OTBEYAE€T HEBEPHO, €My 3aJar0TCs
yTOYHAIOIIKAE Bompockl. K 3K3aMeHy JOIyCKarTCS  CTYAEHTHI, YCIEUIHO
BBIIIOJIHUBILINE [TPAKTUYECKHE 3aJaHUs.

Kpumepuu oyenusanus

Omauyuno: paBUIIbHBIE OTBETHI HA JIBA BOIIPOCA.

Xopouwio: paBUIIbHBIE OTBETHI HA JIBA BOIIPOCA C HE3HAYUTEIIbHBIMU OIUOKAMM.
YooenemsopumenvHo: OTBET HE MEHEE, UEM Ha OJIMH BOIIPOC.
Heyoosenemseopumenvro: OTBET ME€HEE, YEM HA OJUH BOMPOC.

9K3aM€HaL!u0HHbl€ 60NpOChl

Paznen 1.
DJIEKTPONPOBOJHOCTh  MOJYNPOBOJHUKOB.  ODJEKTPOHHAsE UM JbIpOYHAs
MIPOBOAUMOCT. CoOCTBEHHEBIE U MIPUMECHBIC MOJTYTIPOBOTHUKH.

CBolicTBa 3J€KTPOHHO-ABIPOYHOTO Mepexona. BoibramnepHas XapakTepuUCTHKa pn-
repexona.

BrinpsmuTenbHbIN JIAO. OcHoBHBIE I1apamMeTpsl. Bonbr-amnepnas
XapaKTEepUCTHKA.

bunonsipable TpaH3UCTOPBI. YCTPOMCTBO WU NpUHUUIT JAelcTBUS. (OCHOBHBIE
ypaBHeHUsA. CXeMBbI BKIIFOUEHHS.

IloneBble TpPaH3UCTOPBI C YIPABIAKOIMM pn-niepexonoM. KoHCTpykuus u
IIPUHLINI IEVCTBHUS.

MOII-TpaH3ucToppl €O  BCTPOCHHBIM W  HWHAYLUHWPOBAHHBIM  KaHAJIAMM.
KoHCcTpyK1us u npuHOMN IEUCTBHUS.

®otonnon. KoHCTpyKIKs, TPUHUIMUIIBI IEUCTBUSA, CTATUYECKUE U JUHAMHYECKUE
XapaKTEPUCTHUKH, TAPAMETPhI U CXEMBbI BKIIFOUEHUS B PA3JIMYHBIX PEKUMAX.

YcunutenbHble KackaJbl Ha OUMOJSPHBIX TpaH3ucTopax. Beibop u obecneuenue

pexuma paboThl TpaH3ucTopa. Harpy3zouynas mpsiMas — cTraThyeckas U
JTUHAMUYECKAs.
Cxembl BBITIPSIMJICHHUSI: onHO(a3HbIC OJIHOTIOTYTIEPHO THAS u

JIBYXIIOJNYIIEPUOJIHBIE HYyJEBAas M MOCTOBas. [IpuHOMI HENCTBUS M NHapaMeTpBbl.
Bpemennsbie quarpaMmel.
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Onepanmonsslii ycrwsnrens. Maeansusiii OY. BHyTpenHss cxemorexHuka OY.
OcHoBHbIE CXEMBI BKJIFOUEHMUS OIepalMOHHBIX yCUJIUTENEN -
auddepeHnnaIbHoe, THBEPTUPYIOLEE 1 HEMHBEPTUPYIOLIEE.

Paznexn 2.

JIBOMYHBIE YKCIIA, UX TIPEACTABICHUE.

[To3UIMOHHBIN U YHUTAPHBIN KOMBI.

[TapamienbHbIN ¥ TOCTEI0BATENBHBIA KOBI.

[Ipsmoii, mpsAMON CO 3HAKOM, TOIIOJIHUTEIBHBIM U CMELIEHHBINA KOJIBI.

JIBOMYHO-IECATUYHOE MPEACTABICHUE YUCEIL.

OcHosunbie noruueckue onepauuu: Y, UJIU, HE, Uckmouatomee MJIN.

[Ipocreimme TOru4ecKue 3JIEMEHThI, UX CXEMBbI U JUarpaMMbl COCTOSTHUSL.

Tpurrepsl. Pa3HOBUAHOCTH, CXEMOTEXHHMKA, MPUHIMUIT ACHUCTBUSA, AUArPAMMBI
COCTOSIHWM, BPEMEHHBIC IMarpaMMbl NIEPEKIIFOUYCHU, TPUMEHCHUE.
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