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|. LIEJIA 1 3AJIAYH JACIATITAHBI (MOIYJIS):

[lenbto OCBOEHHS AUCUUIUIMHBI JJIEKMPOHUKA U CXeMOmMEXHUKa SBISIETCS H3yueHue
TEOPETUYECKUX OCHOB ()YHKIIMOHHPOBAHUS, a TAKKE€ OCHOB CXEMOTEXHHYECKOW pealu3aluu
AQHAJIOTOBBIX U U(POBBIX 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB, HAXOAALIUX CBOE MIPUMEHEHUE
B Pa3NUYHBIX 00JIACTSX HAYKH M TEXHUKU B TOM YHUCIIE YCTPOWCTBAX aBTOMATHKH.

3agauyu TUCHUILINHBI:
e chopmupoBaTh mpencTaBieHHs 00 SJIEKTPOHHBIX MNpUOOpax M  YCTPOMCTBAX MX
(GyHKIIMOHUPOBAHUU, TEOPETHUECKOM OIMCAHUU U CXEMOTEXHUUECKOHN peanu3alii;
® [I03HAKOMHUTH C XapaKTEPUCTHKAMH M TTapaMeTPaMHU JIEKTPOHHBIX MPHOOPOB M YCTPOHCTB U
METOJIaMU MX ONPEEIICHUS;
e chopmHupoBaTh NPAKTUYECKHUE HABBIKA MO aHAJIMU3Y IENel 3JIEKTPOHHBIX YCTPOMCTB IO
MPUHIIUIIAATIBHBIM CXEMaM.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1 Huctunnuna b1.B.05 «OIeKTpOHUKA M CXEMOTEXHUKa» OTHOCUTCS K JUCIMIUIMHAM
qyacTu, GOpMUPYEMOI ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHA.

2.2 Jlnsg u3ydeHus JaHHON y4eOHOW MUCIMIUIMHBI (MOIYJIs ) HEOOXOMUMBI 3HAHUS, YMCHHUS
U HaBBIKH, POpMHUpYEMbIE MPEIIECTBYIOIINMH TUCIUIUTUHAMU. Pu3uka, InexmpomexHuxa.

2.3 TlepedeHp MOCISAYIONINX YYCOHBIX AUCIHILINH, JJI KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHMsI M HaBbIKM, QopMuUpyeMble HaHHOW y4uyeOHOW aucuuiiauHou: Komnsromepuoe
MoOenupoganue 31eKkmponHbix yeneu, Lugposas obpabomka cuenanos, Aemomamuxa u
muxponpoyeccopras — mexuuxa, Cucmemvl  nepedauu  uHgpopmayuu, IIpakmuueckoe
(IIpouzsoocmeennoe) obyuenue.

I11. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAYJIS1):

[lepeueHp mIaHUpPyEMBIX PE3yIbTATOB 00YUYEHHUS 10 TUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHAUKATOPAMH JOCTUKEHUS KOMIIETCHIIUN

Komnerenuus HNuaukaropsl Pe3yabTaTsl 00yyeHus
IIK-1.  Cmocob6en | MAKIIK-1.1 baszoswiii yposens. B pesynbraTe OCBOCHUS
OCYIIIECTBIISATh Pa3pabaTbiBaet JUCLUIUINHBI CTYJEHT JI0JIKEH
npernojaBaHUe 1O | MPOrpaMMHO- 3HATh: o003HaYeHue, YCTPOMCTBO,
porpaMmmam METOINYECKOTO HOPUHIUIB QYHKIIMOHUPOBAHMSI, OCHOBHBIE
y4eOHBIX oOecrnieyeHns yaeOHBIX XapaKTEPUCTUKH u rapameTpsl
IIPEIMETOB, KYPCOB, | IPEIMETOB, KypCOB, JIEKTPOHHBIX MPUOOPOB M CO3/IaHHBIX HAa
JUCLATIIINH JUCLUIUINH (MOJYJIei) nx OCHOBE YCTPOWCTB co
(Monyneit) IporpaMm CXEMOTEXHUYECKUMU OCOOCHHOCTSIMM JIJIst
PO eCCHOHAIBHOTO pa3paboTK  MPOTPAMMHO-METOIUYECKOTO
oOyuenus, CI1O u(nnm) | obOecrieueHust y4eOHBIX MPEIMETOB U
A0 nporpamMm npod. o0yuenus CIIO u ATIII.

yMeThb: aHAIW3UPOBATH NPUHIUITHAIBHBIC
CXEMBI  DJIEKTPOHHBIX  YCTPOWCTB  JIJIst
pa3paboTKU  MPOTrPaMMHO-METOAMYECKOTO
oOecrnieueHrs yueOHbIX MPEAMETOB.

BJIaJeTh: HaBbIKAMU SKCIEPUMEHTAIBHOTO
OIIpeaeTIeHUs XapaKTEPUCTHK "
MapaMeTpoB 3JIEKTPOHHBIX MPHOOPOB U
YCTPOMCTB 1JIs1 pa3pabOTKU MPOrpaMMHO-
METOJMYECKOro  o0ecCreyeHHuss  y4eOHBIX




MIPEIMETOB.

ba3zoswiii yposens. B pesynbraTe 0CBOCHUS
JUCIUIUIMHBI CTYJIEHT T0JKEH

3HATH! o0o3HaYeHHE, YCTPOUCTBO,
IPUHLUIBI PYHKIIMOHUPOBAHUS, OCHOBHBIE

[1K-2 WK IK-2.1
Criocoben JemoHCTpHpYET
OCYHICCTBIIAATh BJI1aJICHUC
yae6HO- COJIepKaHUEM,

. METOJIaMH |
TIPOM3BOJICTBEHHBIH

WHCTPYMEHTapHEM

fiporece, MPENOJaBAEMOMN
COOTBETCTBYIOUINH IpeJIMETHOM 001acTh
obnactu
npodeCcCuOHATHLHON
JESITEIIBHOCTH

XapaKTEePUCTUKU u napameTpbl
JNEKTPOHHBIX MPUOOPOB U CO3JIAaHHBIX Ha
1504 OCHOBE YCTPOWCTB co
CXEMOTEXHUYECKUMU OCOOEHHOCTSIMH.
YMETh: aHAJIM3HUPOBATh HNPUHIOUIIMAJIBHBIC
CXEMBI 3JIEKTPOHHBIX YCTPOUCTB.

BJIA/IeTh: HaBbIKAMU HKCIIEPUMEHTAIBLHOTO

orpeeneHus XapaKTePUCTUK u
MapaMeTpoB JJICKTPOHHBIX MPUOOPOB H
YCTPOMCTB.

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TUCUUILTAHBI (MOTYJIA) U BUABI Y4eOHOH padoThI

Bcero CemecTpbl
4yacos /
Bup yueOHoit padoThl 3a4€eTHBIX
eTUHUII 4 5
Oun
AyIuTOpHBIE 3aHATHUS (BCETo) 144 98 46
Jlexkuun 56 40 16
JlaGopatopusie pabotsl (JIP) 88 58 30
CamocroniTesbHasi padoTa (Bcero)” 53 36 17
Koncyabrauuu (Konc) 3 2 1
Bun npomexyTouHoii arTecTanuu (3K3aMeH) 3auert ¢ 3auer ¢
OLICHKOU OLICHKOU
KonTpons (KO) 16 8 8
KonrakTHas padora (Bcero) 163 108 55
OO01mast TpyA0€MKOCTh Yachl 216 144 72
3a4EeTHBIC €MHUIIBI
6 4 2




4.2. Conep:xkanue y4eGHOT0 MaTepuasia TUCHUTLIHHBI (MOIYJIs)

HaumenoBanue pa3jaesioB
U TeM

Conep:xkanue

Paznen 1. Daexkrponnbie mpudopsi (20 u)

Tema 1. BBeneHue B 21€KTPOHUKY

SHGKTPOHI/IKa U CXCMOTCXHHKA HMX B3aMMOCBA3b U KPYT

U CXEMOTEXHUKY (2 4). pelIaeMbIX BOMPOCOB. OJEKTPOHHBIE MPUOOPHI, Kak
aneMeHTHass 0a3a  snekTpoHukH.  Kiaccudukanms
AIEKTPOHHBIX MPUOOPOB.

Tema 2. DiieKTpoBaKyyMHbIE dusnueckue OCHOBBI (YHKIIMOHUPOBAHUS

npuoOopsI (2 4). AJICKTPOBAKYYMHBIX  MPUOOPOB.  DJIEKTPOBAKYYMHBIN

MO M TPHUOJ, MPUHLIUIBI pabOThI, XapaKTEPUCTUKU U
napaMeTpsl. TUIOBBIE CXEMBI BKJIFOUEHUS.

Tema 3. Monnsie npubopsr (2 4).

dusnueckue OCHOBHI (DYHKIIMOHUPOBAHUS HOHHBIX
npubopos. Buasl pa3psos B raze. TUpaTpoHbI, BUIBI,
MPUHIUIBI paOOTHI, XapaKTEPUCTUKU U TAPAMETPHI.
TunoBble cXeMbl BKJIFOUEHUS.

Tema 4. Ousuka
MOJTYTIPOBOTHUKOBBIX TPUOOPOB (2

).

duznueckue OCHOBBI (YHKITMOHHPOBAHUS
MOJIYIIPOBOJIHUKOBBIX ~ IpUOOpOB.  30HHAs  TEOpHs
noynpoBogHUKOB.  CoOCTBEHHass U NpUMECHas
MIPOBOJUMOCTH MOJTYTIPOBOIHUKOB. KonTakTHbIe
SIBJICHUSI B TOJYNPOBOJAHUKAX, BHUABI KOHTAKTOB. P-N
TIePEXO0JI U €ro CBOWCTBA.

Tema S. I1onynrpoBOTHUKOBBIE
auoapl (2 4)

Omnpenenenue, BHUIBI TUOJOB, YCIOBHOE TIpadudeckoe
oOo3HaueHHe. BBIMPSAMUTENbHBII W yHUBEpPCAIBHBIH
IO, CTAOWJIMTPOH, CTaOMCTOp, Bapukar, (HOTOAMON,
TYHHEJIBHBIA JTUOJ], IPYTHUe BUABI AUOIOB. Y CTPOUCTBO,
OCHOBHBIC XapaKTCPUCTUKHU U IMAPaMCTPbI, IPUMCHCHHC.

Tema 6. Tupuctops (2 1)

Omnpenenenue, BUAbI TAPUCTOPOB. JJUHUCTOPBL,
TPUHUCTOPBI, CHMUCTOPBI, 3allPaeMble TUPUCTOPHI.
YcrpoiicTBo, 0003HaUCHHUE, TPUHIMITBI pabOTHI,
TUINIOBBIE CXEMbI BKIIFOUEHHUS.

Tema 7. [ToneBbie TpaH3UCTOPHI (2

)

Onpenenenue, knaccudukanus. [loneBoii TpaH3ucTop ¢
yrpasistomuM P-n nepexoaom, MJIIT (MOIT) tuna ¢
M30JIMPOBAaHHBIM 3aTBOPOM. Y CTPONCTBO, 0003HAYECHHUS,
MIPUHIIUIIBI pa0OTHI, XapaKTEPUCTUKU U TTapaAMETPHI,
0COOCHHOCTH MpUMEHEHHsI. TPaH3UCTOPHI C MIIABAIOLUM
3aTBOPOM JJISI SHEPTOHE3aBUCHMOMN TTaMSATH.

Tema 8. bunosnsipaeie
TPaH3UCTOPHI (2 U)

Omnpenenenue, 0003HaAYCHHE, YCTPOUCTBO,
KOHCTPYKTUBHBIE 0coOOeHHOCTH. [TpuHIMIBI paboTHI,
OCHOBHBIE XapaKTEPUCTUKHU U MapaMeTPbl, 0COOEHHOCTU
pUMeHEeHUs. Pexumbl paboThl OUMOSIPHBIX
TpaH3ucTOpoB. [IpocTeiimme ycTpoiicTBa aBTOMaTUKHU Ha
OUIMOJISIPHBIX TPAH3UCTOPAX.

Tema 9. UHTerpasibusie
MUKPOCXEMBI (2 1)

Onpenenenue, knaccudukanus. [1oaynpoBoAHUKOBBIE U
rUOpUIHBIE MUKPOCXEMBI, MUKpOCOOpKH. V3rotoBneHue
WHTETrpaJIbHBIX MUKPOCXEM.

Tema 10. MapkupoBka
AIIEKTPOHHBIX MPUOOPOB (2 )

MapKI/IpOBKa JAUCKPCTHBIX JJICKTPOHHBIX HpI/I60pOB n
HUHTETrpajIbHBIX MUKPOCXEM. OTedecTBEHHBIE U
3aPY6e)KHBIe CUCTCMbI MApKHUPOBKH.




Pazgen 2. AHajioroBble 3J1eKTPOHHBbIE yeTpoicTBa (20 1)

Tema 1. CxeMbI BKIIOYEHUA

OCHOBHBIE CXEMBI BKJIIOUECHHUS 6I/IHOJI$IprIX U II0JCBBIX

TPaH3UCTOPOB (2 u) TPaH3UCTOPOB. OcoOenHoctu KaXKI01 CXEMBl,
MIPUMEHEHUE B 3JIEKTPOHHBIX YCTPOICTBAX.

Tema 2. VICTOYHUKYU TUTAHUS Bempsmurenn v cTaOuimu3atopel. Y MHOXKUTEIH

AJIEKTPOHHOM armapaTypsl (4 1) HanpspkeHus.  VICTOYHMKM ~ CTaOMJIBHOTO  TOKa |
Hanpspkenus. HBepTopsl.

Tema 3. DnekTponHblie yeunutenu | OnpeneneHue, 010K cxema, KJIacCU(UKALIHS.

(4 9) XapaKkTepucTUKu u napameTphl YCUITUTEINEH.
OnHokackaaHbIN YCHJIUTEIb Ha OUITOISIPHOM
TPaH3UCTOPE. Cxema,  Ha3HayeHHE  DJIEMEHTOB,

IPUHIUIBI pabOoThl. THTIOBBIE YCHIIUTEIbHBIE CXEMBI.

Tema 4. OGpaTHbIC CBSI3U B
ycuIuTensx (4 1)

Omnpenenenue, kinaccudukanus, NpuMeHeHue. BnusHue
OoOpaTHBIX  CBsi3ell HAa  MapaMeTpbl  YCHJINTEINEH.
[IpuMeHeHne oTpULATENbHBIX OOpAaTHBIX CBsI3eH MM
CTa0WIN3alul  PEKUMOB  pabOTBl  YCHIIMTEIBHBIX
KAaCKaJI0B.

Tema 5. DiIeKTpOHHbBIE T€HEPATOPHI
(4 4)

Ompenenenne, kiaccuduKanms, CTPYKTypHas cXeMa.
VYcnoBusi  (yHKIMOHUPOBAHUS TEHEPaTopoB, OayaHc
amMIuTya u 6ananc ¢as. I'eHepaTopbl TapMOHUYECKHUX U

HErapMOHHMYECKUX  CHTHAIOB. ABTOT€HEpAaTOpbl U
XKayme — reHepatopbl. CxeMbl  reHepaTOpoB  Ha
OUMOJISPHBIX ~ TPaH3UCTOPAX u OTIepaIMOHHBIX
YCUJIUTEIISIX.

Tema 6. OnepanoHHbIE Onpenenenue,  yCTPOWCTBO,  MPHUHIMIBI  PpabOTHI,

ycuwnutenu (2 4)

OCHOBHBIC XAapPaKTCPHUCTHUKHU HACAJIBHBIX W PCaJIbHbIX

ONEPALMOHHBIX ycwiuTenedl. TuUIOBbIE CXEeMbl Ha
OIEPAIMOHHBIX YCUITUTEISX.
Pa3nea 3. lludgpossblie 31eKTPpOHHBIE yeTpoiicTBa (16 1)
Tema 1. Beenenue B uupoyro [IpencraBnenne wuHpopmauuu B UU(PPOBOM  BHUJE.

IEKTPOHUKY (4 ).

[IpenmymiecTBa HUQPOBBIX YCTPOUCTB MO CPABHEHHIO C
aHasioroBpiMu.  CTpykTypHas  cxema  IU(POBBIX
yCTpOHCTB st oOpabotku uHpopMmanmu. Teopema
KorenbuukoBa-HalikBucta. O¢¢ekr HaloxeHus Mpu
aHaJIoro-1uQppoBOM npeoOpa3oBaHuH, 113% Y
KBaHTOBaHUA, OopbOa ¢ HUMU. OiemMeHTHas Oa3za
uu¢poBelx  ycrpoiictB. Knaccudukanus 1undpoBbix
WHTETPATHHBIX MUKPOCXEM.

Tema 2. KomOnHaMoHHBIE
u(poBbie yCTpoicTBa (4 4).

KOM6I/IH8.I_II/IOHHBIG MUKPOCXEMBI MW HUX J[PUMCHCHHC

(Jlornyeckue BJIEeMEHTHI, IHU(pPaTOpPhl/IeMUPpPaTOPHI,
npeoOpazoBaTenn KOJIOB). CxeMoTexHHUKa
KOMOMHAIIMOHHBIX ~ MHKpocxeM.  KomOuHanmoHHbIe

ycrpoiictBa. LludpoBbie aBTOMaThl. AHAMU3 U CHHTE3
1M (POBBIX ABTOMATOB.

Tema 3. IlocnenoBaTeIbLHOCTHBIE
UQPOBBIE YCTpoOcTBA (2 1).

[TocnenoBarenbHOCTHBIE MUKPOCXEMBI U UX IPUMEHEHHE
(Tpurrepsl, CYETUYHKH, PETUCTPBHI).
IlocenoBaTeIbHOCTHBIE YCTPOICTBA.

Tema 4. LHudpossie
3alOMHMHAIOLIHIE yCTpoicTBa (2 1)

Bunel nndpoBeIx 3a10MUHAIOMNX YCTPOICTB. BHemHsAs
U BHYTpeHH: namMsaTh. O0Ias CTpyKTypa v MPUHIUIIBI
paboThl HUGPOBBIX TBEPAOTEIbHBIX 3aTIOMUHAOLINX
YCTPOMCTB.




Tema 5. MukponpoueccopHbie 1
MUKPOKOHTPOJIJIEPHBIE YCTPOUCTBA

(4 ).

Ob6mue CBEICHHUS 0 MUKPOIIPOIIECCOpax u
MUKpOKOHTpoJuiepax. CTpyKTypa, COCTaB U Ha3HAYCHHE
MHUKPOTMPOIIECCOPOB U MHUKPOKOHTPOJUIEPOB.  DTallbl
paboThI MUKpPOIIpOLIECCOpa. Otnnune
MHUKPOKOHTPOJIJIEPOB OT MUKPOIIPOLIECCOPOB.




4.3. TlepeyeHb pa3aesioB/TeM AUCHMILITHHBI (MOTYJIsI)

Ne HanmeHnoBanme Buabl yueOHoil padorsl, OueHovHble cpeacTBa dopmMupyemblie Bcero B
paszeJia/TeMbl BKJIIOYAsl CAMOCTOSITEIbHYI0 padoTy KOMIIeTeHIIUH yacax
n/m 00y4aroIUXCsl, MPAKTHYECKYI0 (MHAUKATOPHI)
NMOATOTOBKY (P HAJINYMH) U
TPYA0E€MKOCTH (B 4acax)
KonTakTHas pa6ora CPC
npenoaaBaTesisi ¢ (B TOM
00yyaImumMucs HETE,
BHeayIuT
Jlexkum | [Ipakr. JIao. opnas CP,
" 3aHATHSA | 3aHATHUSA KCP)
Paznea 1. DiiekTpoHHBbIE 20 - 30 18 OT14eTnI IO HNAK IIK-1.1, IIK-2.1 68
npuodopsI JadopaTopHbIM padoTam,
TeCTOBbIE 3a/I1aHNS,
BOIPOCHI K 3aYeTaM.

1 | Tema 1. Beeneuue B 2 2 1 0 5 5
> EKTPOHMKY 1 TYETHI r;(; ggT;)ﬁaTopHHM WJTK TIK-1.1, TIK-2.1
CXEMOTEXHHUKY.

2 | Tema 2. 2 2 2 o 5 6
DEKTPOBAKyyMHBIE e rg;g;;’ﬁa“’pm’m WK TK-1.1, TIK-2.1
npuOOpHI.

3 | Tema 3. Monnsie 2 2 2 OTueTsl MO J1aGOPATOPHBIM 6
— paGoTam NAKIIK-1.1, [TK-2.1

4 | Tema 4. Ouszuka 2 4 2 8
Oy IPOBOIHAKOBEIX OTueTsl MO J1aGOPATOPHBIM VJIK TIK-1.1, TIK-2.1

pabotam
npubOpOB.

5 | Tema5. 2 4 2 0 5 8
TToyNpOBOHIKOBHIE TYETHI 110 JTA0OPATOPHBIM WJIK TIK-1.1, TIK-2.1

pabotam
T

6 | Tema 6. Tupucropsl 2 4 2 OTueTsl 10 JTabOPAaTOPHBIM 8

paGoTam NAKTIK-1.1, TTK-2.1




7 | Tema 7. [ToneBsie 2 4 2 OTueTsl MO J1a00PATOPHBIM 8
TPaH3UCTOPBI paboram WAKTIK-1.1, TIK-2.1

8 Tema 8. EI/IHOJISIpHBIG 2 2 2 OT4eTsl IO H360paT0pHBIM I/II[K TK-1. 1’ TK-2.1 6
TPaH3UCTOPBI paboram

9 | Tema 9. UnTerpanbabie 2 2 2 O'TeTHI 110 TaGOPATOPHEIM 6
MHKPOCXEMBI MK TIK-1.1, [TIK-2.1

paboram

10 | Tema 10. 2 4 1 OTueTbl 10 1a00paTOPHBIM 7
MapkupoBka paboram
MOTYTIPOBOHIKOBBIX TecTupoBanue MK TIK-1.1, TTIK-2.1
npudbopoB

Paznen 2. Amnanorosbie | 20 28 18 OtueTsl 1O NJK IIK-1.1, [IK-2.1 66

3JeKTPOHHbIE YCTPOiicTBAa J1adopaTopHBIM paboTam,
TeCTOBBIE 3a/1aHNS,
BOIPOCHI K 3a4eTaM.

10 | Tema 1. CxeMmsl 2 2 3 7
BKJTFOYCHUS OT4eTsI o J1abopaTOPHBIM UK IIK-1.1, [IK-2.1
TPaH3UCTOPOB paboram

11 | Tema 2. UcTounuku 4 6 3 13
MUTAHKS DJICKTPOHHON OTueTh 110 JTabOPATOPHBIM NAKTIIK-1.1, TIK-2.1
anmaparypsl paboram

12 | Tema 3. DnexTpoHHBIE 4 4 3 11
YCHITHTEIH OTueThl 10 JIA00OPATOPHBIM VIJIK TIK-1.1, TIK-2.1

pabotam o

13 | Tema 4. O0partHbIe 4 6 3 13

CBSI3M B YCHIIUTEIISIX. OTueThl 10 JIA0OPATOPHBIM VIZIK TIK-1.1, TIK-2.1
pabotam
14 | Tema 5. DnexTpoHHBIE 4 4 3 11

TEHEPATOPBHI.

OTueThl 10 1ab0paTOPHBIM
pabotam

NAK TIK-1.1, [TIK-2.1




15 | Tema 6. 2 6 3 OTueTsl MO J1a00PATOPHBIM 11
OmnepauuoHHbIe paboTam, TeCTUpOBaHUE, WK IIK-1.1, IIK-2.1
YCHITUTEN. BOIPOCHI K 3a4eTy

Paznen 3. Hudposbie 16 30 17 OT4eTsl MO UK IIK-1.1, IK-2.1 63
3JIeKTPOHHBIE YCTPOiicTBA J1abopaTopHbIM padoTam,

TeCTOBbIE 3/IaHMHS,

BOMPOCHKI K 3a4eTaM.

16 | Tema 1. Beneuue B 4 4 3 11
1 (pPOBYIO OT4eTHI 1Mo JIaG0paTOPHBIM NAKIIK-1.1, [TK-2.1
JJIEKTPOHUKY. padoTam

17 | Tema 2. 4 8 3 15
KoMmOuHaIMOHHBIE OTy4eTsI 110 JTabOPATOPHBIM WK IIK-1.1, IIK-2.1
1M (pPOBEHIE YCTPOICTBA. padoTam

18 | Tema 3. 2 4 3 9
ITocnenoBaTeIbHOCTHBIE OT4eTHI 1Mo JIabopaTOPHBIM MK TIK-1.1, TTIK-2.1
1 pOBbIE YCTPOMCTBA. padoTam

19 | Tema 4. Lludpossie 2 6 3 11
3alIOMUHAIOIINC Or4ets 110 J1abopaTopHEIM UK IIK-1.1, [IK-2.1

. pabotam
yCTpoiicTBa

20 | Tema 5. 4 8 5 OTueTsl MO J1aGOPATOPHBIM 17
MUKpOTpPOIIECCOPHBIE U paboTtaMm, TeCTHpOBaHUE,

MHKPOKOHTPOJIIIEPHBIE BOIPOCHI K 3a9€Ty MK IIK-1.1, IIK-2.1
YCTPOMCTBA.
Hroro (B yacax) 56 88 53 197




4.4, MeToanueckKue YKazaHud 1o Opranm3anuuu CaMOCTOSITEJIbHOM pa60T1>1 CTYAE€HTOB

CamocTtosTenpHas padoTa CTYIEHTOB 3aKIIOYaeTCsl B M3YUYEHHUH TEOPETHYECKOro MaTepuaia
JTUCIUIUIMHBI, B TOM YHUCIIE MPEAIaraeéMoro Ajsi CaMOCTOSITEIbHOTO U3Yy4eHUs, IPeBapUTEIbLHON
MOJITOTOBKE K BBIMOJIHEHUIO JTAOOPATOPHBIX pabOT M HAMMCAHUIO OTYETOB MO JTaOOPATOPHBIM
pabotam. B mporecce camocTosTenbHON pabOThl CTYJAEHTHI MOTYT IOJIb30BAThCSl MaTepHalaMu
JICKIIMH U JTabOpaTOPHBIX PaboT, pa3MENICHHBIME B 3JIEKTPOHHON oOpaszoBatenbHOl cpene UT'Y
(educa.isu.ru — Ilemaroruueckuii wuHCTUTYT — OTaeneHue (GU3MKO-MATEMATHYECKOTO,
€CTECTBEHHO-HAYYHOI'0 U TEXHOJOTUYECKOro 00pa3oBaHUsl —> DJIEKTPOHUKA U CXEMOTEXHUKA),
a TakkKe OCHOBHOW W JOIOJHHWTEIIBHOW JIMTEpaTypou, yKa3aHHOW B paszziene V HacTosmen
IPOTPAMMBI.

V.  YYEBHO-METOAMYECKOE W  HWH®OPMAIIMOHHOE OBECHEYEHME
JACLIMILIMHBI (MOIY.JIA):

a) mepevYeHb JUTEPATypPbl

1. Crapocensckuii B.M. ®usuka MNOJYyNPOBOJHUKOBBIX HNPUOOPOB MHUKPOIIEKTPOHUKH
[DnexTpoHHBbIi pecype]: yu. mocodue/ B.U. Crapocensckuii — M.: FOpaiit, 2011. — 464 c. —
Pexum nocryna: 343 «bubmuorex».

2. Illyka A.A. HanoosnekTpoHuka [DneKTpoHHBIH pecypc]: y4. mocodue/ A.C. Cero. — M.:
bunowm, 2012. — 349 c. — Pexxum nocryna: U3 «bubnmuoTex»

3. Omanmumit FO.®. AnanoroBas u nudpoBas 3JIEKTPOHUKA: MOIHBIA Kypc: Yued. Ans CTYI.
BYy30B, 00y4. mo cren. "[IpoexkTupoBaHne ¥ TEXHOJIOTHS Pagno3IeKTpOHHBIX cpeacT” / FO.
®. Onaguuii, O. II. I'mynkun, A. U. T'ypos; [lox pen. O. II. I'mynkuna. - M. : Nopsuas
nunus-Tenexom, 2005. - 768 c. (11 Dk3).

4, HooxwioB O.II. DnexkTpoHMKa M CXEMOTEXHHMKa B 2-X ToMax. T1./YueOHuK mis
akajemuueckoro Oakamaspuara. — M.: FOpai, 2015.(5 2k3.)

5. bopucenko A.JI. CxeMOTeXHUKA aHAJIOTOBBIX JJEKTPOHHBIX YCTPOHCTB. DYHKIIMOHATbHbBIC
y3ibl. [DnekTpoHHBIH pecypc]: YdeOHoe mocobue / A. JI. bopuceHko. - DIeKTpoH.
TekcToBble qaH. — M.: FOpaiit, 2019. - 126 c. - Pexxum nocryna: https://www.biblio-online.ru

0) 10MOJIHUTEIbHAA JIUTEepaTypa

1. Cupenbkuii W.B. Dnexrponnas texnuka/ W. B. Cupenpkuii, B. B. Psbunun, C. H.
["onomanos. — CII6.: [Tutep. — 2006. (5 Ok3)

2. Jlebeme A.M. ®usuka MOJYIPOBOJHUKOBEIX TPUOOPOB [DNEKTPOHHBIA pecypc]: yHu.
nocobue/ A.U. JlebeneB. — M.: ®UIMATIINUT, 2008. — 488 c. — Pexxum poctyma: DbC
«PYKOHT».

3. JlozoBckuii B.H. HanorexHonormm B 5JeKTpoHUKE. BBeneHue B CHENMaTbHOCTH: VU.
noco6ue/ B. H. Jlozosckuii, I'. C. Koncrantunosa, C. B. Jlozosckuii. — CI10.: Jlans, 2008. —
336 ¢. (5 OK3)

4. Jlaunn B.W. Onextponuka: y4. mocooue/ B.W. Jlauun, H.C. CasenoB. — PoctoB H//:
®ennkc, 2001. — 448 c. (12 7x3.)

5. Xoposur I1. HckycctBo cxemoTexHuku: HayuHoe uznanue / I1. Xoposun, Y. Xumi; mep. ¢
auria. b. H. bponuna [u np.]. - 7-e u3n. - M. : bunowm, 2014. - 704 c. (5 5k3.)

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoTok (npu Heobxooumocmu)
1. Kynpssues B.O. Anamko A.A. OCHOBBI TBEpIOTEIbHOH M BaKyyMHON 3JIEKTPOHUKHU.
JlaGopaTopHsbIit mpakTUKyM: yaebHoe nmocodue — Upkyrck: [T UT'Y, 2015. — 65 c. (13 Dk3)


http://www.info.igpu.ru/
https://www.biblio-online.ru/

F) 0a3bl JAAaHHbIX, l/IH(l)OpMalII/IOHHO-Cl'lpaBOqHLle N IMIOUCKOBbIC CUCTEMBbI

1. OxHo gocTymna k odpa3oBarenbHbIM pecypcam. EAu.RU Pasmen «DnexkTponuka u
panuorexuuka» http://window.edu.ru/library?p rubr=2.2.75.26

2. Obyuaroniue Buaeoposnku kommanuu Chip-Dip. http://www.chipdip.ru/video.aspx
3. DU3 «bubnuotexy. https://isu.bibliotech.ru/

4. OBC «Axkaxemus». http://www.academia-moscow.ru/

5. OBC «Pykont» http://rucont.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUITJINHBI
6.1. Ilomemenus u 06opya0BaHne

[lomemenuss —  ydeOHblE ayauTOpUM JJisi  NPOBEACHUS  Y4EOHBIX  3aHATHH,
npeaycMoTpeHHbIX yueOHbIM mianoM OITOIT BO GakanaBpuara, ocHaIeHbsl 000pyI0BaHUEM U
TEXHUYECKUMHU CPEACTBAMU OOYUCHUSI.

[Tomemienust is CaMOCTOATENbHOM PabOThl OO0YYAIOMIMXCS OCHAIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K ceTh «VHTepHeT» M o0ecreueHueM JO0CTyma B
3NEKTPOHHYIO0 HH(OpMaIIMOHHO-00pa3zoBaTenbhHyto cpeny @I'BOY BO «UT'Y .

Oo6opynoBanue
1. Kommiektsl TumoBoro sabopaTopHoro obopyaoBanus «TeopeTuyeckrue OCHOBBI

anektpoTexHukn» TOD1 — C- K (kommbroTepusnpoBanHas Bepcus Ha 0aze [1K).

2. KoMIIIEeKTHl THIIOBOTO J1IaOOPAaTOPHOTO O0OpPYAOBaHUS «DJIEKTPUUECKUE MAIIHHBI U
anekrponpusoa» IMII1-C-K (aBromatusupoBannbie cteHabl Ha 0aze [1K).

3. Kommiekr maGopaTopHbIX paboOT U 7a0OpaTOPHO — H3MEPHUTENBHBIX KOMIUIEKCOB
(BrirOYaroImye nepcoHanbubie 9BM), no3Bodisitone npoBoIUTh padoThl ¢ TPYIIION CTY/IEHTOB
J0 12 — 15 cryaenTos.

4. ObpazoBatenbHblil pagrnokoHCTpyKTOp «Mactep ARDUINO XXLy.

TexHu4veckue cpeacrsa o0y4eHusl.
1. MynbTuMe nua-npoeKTop
2. HoytOyx

6.2. J/IueH3MOHHOe M MPOrpaMMHoOe odecrevyeHmne

Ilpoepammnoe  obecneuenue: OC: windows xp, Aumusupyc KasperskyE
ndpointSecurityl0.1 Snekmponno-oubruomeunasn cucmema, «BII TOI» (Yuebnas mexnuxa, e.

Yenabunck, 6 cocmage cmenoa TOI1 — C- K.) — qauyen3uonnoe npoepammmoe obecneuenue 0nis
cmenoos TOO1 — C- K,

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MN

B oGpaszoBarensHOM MHpoIiecce HUCTONb3YIOTCS aKTUBHBIE U NHTEPAKTUBHBIE (POPMBI, B TOM
quciae JUCTAaHIMOHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTUH, MWCIOIb3yeMble IpH pean3aluu
pa3IMyYHbIX BUAOB Y4eOHOH paboThl, pa3BUBAIONIME y OOYYaIOIIUXCS HABBIKOB KOMaHIHOMU
paboThl, MEXJIUYHOCTHOH KOMMYHUKAIMHM, TNPUHATHUS peIIeHUH, JUIACPCKUX KadecTB H
bopMupyrole KOMIIETEHLINH.


http://window.edu.ru/library?p_rubr=2.2.75.26
http://www.chipdip.ru/video.aspx
https://isu.bibliotech.ru/
http://www.academia-moscow.ru/

Tema 3anarusa

Buj 3ansatus

Dopmbl/ METOABI
HHTEPAKTHUBHOIO0 00y4YeHUs

KoJs-Bo uacoB

Pa3nea 1. DiekTpoHHbIe IPHOOPBI

Tema 1. Beegenue B Jlexums, JIP | uHGOpManIMOHHAs JIGKIUS | 4
SJICKTPOHUKY U nabopaToOpHbIE  3aHATHS  C
CXEMOTEXHHUKY (2 1). 3JIeMEHTaMH OOPATHOM CBA3M
Tema 2. Jlexuus, JIP nH(GOPMALMOHHASL JICKIUA H 4
DIeKTPOBAKYyMHBIC nabopaToOpHbIE  3aHATHS  C
nprbops (2 1). 3JIeMEHTaMu 0OPATHOM CBA3H
3aHSATHE — TMPAKTHKYM C
3JIEeMEHTaMU JUCKYCCUHU
Tema 3. MouubIe TprOOPHI Jlexuus, JIP nH(popManoHHasT JISKIUS U 4
(2 9). nabopaTopHble  3aHATHA  C
AIIEeMEHTaMU OOPaTHOM CBS3U
Tema 4. dusuka Jlexuus, JIP nH(pOpMaIMOHHAs JICKIUS U 6
MOJTYNPOBOTHUKOBBIX 7a0opaTOpHBIE  3aHATHI  C
proopoB (2 1). 3JICMEHTaMU OOPATHOM CBSI3H
3aHSATHE — TMPAKTHKYM C
AJIEMEHTaMU JIUCKYCCUU
Tema 5. Jlexuus, JIP uH(popManMoOHHasT JISKIUSA U 6
IlonynpoBoAHHKOBEIC 7a0opaTOpHBIE  3aHATHS  C
JOJBI (2 1) 3leMEeHTaMH 0OpaTHOI CBA3M
Tema 6. Tupuctops (2 1) Jlexuus, JIP nH(pOpMalMOHHAS JIEKIHS U 6
nabopaTOpHbIE  3aHATHS  C
AJIEMEHTaMU OOpaTHOH CBS3U
3aHSATHE — TMPAKTHKYM C
AIIEMEHTaMU JIUCKYCCUU
Tema 7. Ilonessie Jlexuus, JIP MH(POPMALMOHHAs JIEKIUA U 6
TPaH3UCTOPHI (2 1) nabopaTopHble  3aHATHA  C
AIIeMEHTaMU OOPaTHOM CBS3U
Tema 8. bunossipasie Jlexus, JIP nH(pOpMalIMOHHAS JIEKIHUS U 4
TPaH3UCTOPHI (2 1) nabopaTopHble  3aHATHA  C
AJIEMEHTaMH 00paTHOM CBSI3U
3aHSATHE — TMPAKTHKYM C
AJIEMEHTaMU JIUCKYCCUH
Tema 9. NHrerpanbHble Jlexuus, JIP nH(poOpMallMOHHAs JEKIHUS U 4

MUKpOCXeMBI (2 1)

J'Ia60paTOpHLIC 3aHATUA C

9JICMCHTaMH O6p2lTHOI>i CBA3HU
3aHATUC — TMPAKTUKYM C

9JICMCHTaMH1 JUCKYCCUUN




Tema 10. MapkupoBka
MOJTYTIPOBOTHUKOBBIX
puOopoB (2 )

Jlexus, JIP

uH(pOpPMALIMOHHASL JICKIUS U
nabopaTopHble  3aHATHA  C
3JIEMEHTaMu OOPaTHOH CBSI3U

3aHIATHE — MPaKTUKyM C

SJIEMEHTAMHU JUCKYCCHUHN

Pazgen 2. AHaji0rOBbBI€E JIEKTPOHHBIE YCTPOiicTBA

Tema 1. CxeMsl Jlexums, JIP | uHGOpMallMOHHAs JICKIUS | 4
BKIIFOYCHUS TPAH3UCTOPOB nabopaTopHble  3aHATHA  C
(2 4) AIIeMEHTaMU OOPaTHOM CBS3U
Tema 2. cTouHuku Jlexums, JIP nHpOpMalMOHHAs JICKIHUS U 10
MUTAHHS DJICKTPOHHOM nabopaTopHble  3aHATHA  C
armaparypel (4 1) 3JeMEHTaMK O0OpaTHOM CBS3H
3aHSATHE — TMPAKTHKYM C
AJIEeMEHTaMU JUCKYCCUHU
Tema 3. DyieKTpOHHBIE Jlexuus, JIP MH(pOpPMaLMOHHASL JIEKLUS U 8
yeumutenu (4 1) nabopaTopHble  3aHATHA  C
AIIEeMEHTaMU OOPaTHOM CBS3U
Tema 4. OGpaTHbI€ CBSI3U B Jlexums, JIP nHpOpMaIMOHHAs JICKIUS U 10
yeuurensix (4 1) nabopaTopHble  3aHATHA  C
AIIeMEHTaMU OOPaTHOM CBS3U
3aHSATHE — TMPAKTUKYM C
AJIEeMEHTaMU JUCKYCCUHU
Tema 5. DiieKTpOHHBIE Jlekuus, JIP uH(pOpMalMOHHAs JICKIUS U 8
reHepaTopst (4 1) nabopaTOpHbIE  3aHATHS  C
AJIEeMEHTaMU OOpaTHOH CBSI3U
Tema 6. OnepanioHHbIE Jlexuus, JIP nH(poOpMalMOHHAs JEKIUSI U 8
yeumuTend (2 4) mabopaTOpHbIE  3aHATHS  C
AIIEMEHTaMU OOPaTHOM CBS3U
3aHITHE — TMPAKTUKYM C
AIIEMEHTaMU JIUCKYCCUU
Paznen 3. lln¢dposbie 3/1eKTPOHHBIE YCTPOiicTBA
Tema 1. Beenenue B Jlexuus, JIP nH(poOpMallMOHHAs JEKIUSI U 8
1H(ppPOBYIO HIEKTPOHHKY (4 nabopaTOpHbIE  3aHATHS  C
4)- AIIeMEHTaMU OOPaTHOM CBS3U
3aHITHE — TMPAKTUKYM C
AJIeMEHTaMU JUCKYCCUU
Tema 2. KomOunauuonnsle | Jlekuwus, JIP nH(poOpMalMOHHAs JEKIHUS U 12

1 poBbie ycTpoiicTBa (4

).

nabopaTOpHBIE  3aHATHS  C
AIIEMEHTaMH 00paTHOM CBSI3U
3aHATUC — TPAKTUKYM C

SJIEMEHTAMH1 JUCKYCCHUHN




Tema 3. Jlexuus, JIP uH(pOpPMALIMOHHASL JICKIUS U 6

[TocnenoBarenbHOCTHBIE 7a00paToOpHbIE  3aHATHA  C

uuQpoBbie yeTpoicTBa (2 3JIEMEHTaMU OOPATHOM CBSI3H

). 3aHATHE — IIPAKTHUKyM C
AJIEeMEHTaMU JUCKYCCUHU

Tema 4. [{udpossie Jlexums, JIP nHpOpMalMOHHAs JICKIHUS U 8

3aIIOMMHAOIINE Ja0opaTOpHBIE  3aHATHS  C

yerpoiictsa (2 1) 3JIEMEHTaMHU 00paTHOM CBSI3H

3aHITHE — TMPAKTUKYM C
AIIEMEHTAaMH JTUCKYCCUHI
Tema 5. Jlexuus, JIP nH(GOPMALMOHHASL JICKIUA H 12
MukpornporeccopHbie 1 nabopaTopHble  3aHATHA  C
MHUKPOKOHTPOIIICPHBIC 3JeMEHTaMK OOpaTHOM CBS3H

ycrpoiicTsa (4 u).
3aHATUE — MPAKTUKYM C

9JICMCHTAMH1 JUCKYCCUHU

VII1.OHEHOYHBIE MATEPHUAJIBI U151 TEKYILEI'O KOHTPOJISA
YCHEBAEMOCTH ¥ TIPOMEKYTOUYHOM ATTECTAIIAM

8.1. OueHouHble cpeACTBA /1Jisl IPOBEAEeHUS TEKYIEro KOHTPOJISl yCleBaeMoCTH

1. Bonpocsl K oT4YeTaM 10 JadopaTopHbLIM padoTam
HccaenoBanme cBOiiCTB BAKYYMHOT'O THO/Ia M TPHO/A.
1. I3 kakuX KOHCTPYKTUBHBIX 3JIEMEHTOB COCTOUT BaKYyMHbIN U0 U TPUOA?
. UeM pyKOBOJICTBYIOTCS IIPU BHIOOPE MAaTEPUAIIOB JIJIsl U3TOTOBJICHUS 3JICKTPOHHBIX

[\

namn?
. B uem 3akir04aroTcs JOCTOMHCTBA U HEJOCTATKU JIEKTPOHHBIX JIaMII?
. HazoBuTE OCHOBHBIE XapaKTEPUCTUKU U MapaMETPhl 110/1a U TPUO/A.
. Kakum o0Opa3om ocymiecTBisieTcs peryIMpoBaHue Toka B Tpuoje?
. B uem 3akioyaroTcsi 0cOOEHHOCTH PacueToB LIETIEN ¢ 3JIEKTPOHHBIMU JJaMIIaMu?
HccnenoBanue cBOMCTB THPATPOHA.

. [losicaute ycTpoiicTBO M MPUHIUIIBI paOOTHI TUPATPOHA?
. HazoBHTE OCHOBHBIE XapaKTEPUCTUKU U NTapaMeTPbl TUPATPOHOB?
. HazoBuTe coBpemeHHbIe chepbl MPUMEHEHUS! TUPATPOHOB?
. B uem 3akiroyaroTcs NpenMyIecTBa U HeJOCTaTKU THPAaTPOHOB?
. HazoBuTE 0COOEHHOCTH NMPAKTUYECKOTO UCIIOJIb30BaHNS HOHHBIX TPHUOOPOB?
HccnenoBanue noynpoBoIHMKOBOIO JHO/A.

1. KakoBa mipupo/ia 3JIeKTpOIPOBOIHOCTH TOJYIPOBOTHUKOB?

2. KakuM 006pa3zom co3faercsi IpUMecHas JICKTPOHHAs WK JAbIPOYHast
AJIEKTPONPOBOAHOCTD?

3. Ha yem ocHOBaH MpUHIUI pabOTHI MOJIYIIPOBOAHUKOBOTO JHOAA?

4. B yeM npuyMHa CUJILHOW 3aBUCUMOCTH OOPAaTHOM BETBU BOJIbTaMIIEPHON
XapaKTEPUCTHKH MOJIYIPOBOJHUKOBOIO IM0/1a OT TEMIIEPATYphI?

HccnenoBanue OUMOJISIPHOTO TPAH3UCTOPA.

1. OnuumTe ycTpoiicTBO OMMOISAPHOTO TPAH3UCTOPA.

2. HazoBuTe KOHCTPYKTHUBHBIE OCOOCHHOCTH OUIIOISIPHOTO TPAH3UCTOPA.

3. Kakue oCHOBHBIE OTIMYUS BBl MOXKETE Ha3BaTh B MPUHIUIAX paOOTHl OUTIOISPHOTO U
MOJICBOTO TpaH3ucTopa’?

4. IIpuBeaute mpUMep BXOJHBIX U BBIXOAHBIX XapaKTEPUCTUK OUITOIIPHOTO TPaH3UCTOPA.
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5. Kakue mapameTpbl OUIOISIPHOTO TPAH3UCTOPA OMPEACISIIOTCS MO BXOJHBIM U
BBIXOHBIM XapaKTEPUCTUKAM?

6. B uem 3aKi1r09atoTCcsi 0COOCHHOCTH MPAKTUYECKOTO HCIIOIB30BaHUS OUITOJIIPHOTO
TPaH3UCTOpA.

HccnenoBanue cxeM BKIOYEHHs OMIIOJSPHBIX TPAH3UCTOPOB
1. HazoBuTE OCHOBHBIE CXEMbI BKIIOUEHHS OUIIOJIIPHOTO TPAH3UCTOPA.
2. KakoBBI OCHOBHBIE ITapaMeTPhI CXEM BKJIFOUCHHS OUTIONSIPHBIX TPAH3UCTOPOB?

3. Kak cXxeMOTEeXHUYECKH PEaTU3yIOTCS CXEeMbl BKIFOUEHUS OUIIOIIPHOTO TPAH3UCTOpa
IIPU YCUJIEHUU IIEPEMEHHOr0 CUTHAJIA.

4. HazoBuTe 0COOEHHOCTH ITPUMEHEHHSI Pa3JINYHbIX CXEM BKJIFOUEHHs OUMONISAPHBIX
TPaH3UCTOPOB.

HccaenoBanye HCTOYHUKOB CTA0MJILHOI0 TOKA

1. qTO TAKOC€ UCTOYHHUK CTaGI/IJIbHOI‘O TOKA 1 4YEM OH OTJIMYACTCS OT NACAJIBHOT'O
HCTOYHHUKA TOKa?

2. Ha xakux cBOHCTBaX MOJIYIPOBOJIHUKOBBIX TPUOOPOB OCHOBAHO (PYHKIIMOHUPOBAHHE
HCTOYHUKOB CTAOMIBLHOIO TOKa?

3. HpI/IBeI[I/ITe TUIIOBBIC CXEMbI HCTOYHUKOB CTa6I/IJII)HOI‘O TOKa.

HcciienoBanue HCTOYHUKOB CTA0OMIBHOTO HANPSIKEHUS

1. qTO TAKOC€ UCTOYHHUK CTa6PIJIBHOFO Hal'[prKeHI/IH 1 9YEM OH OTJIMYACTCS OT UACAJIBbHOT O

HMCTOYHHMKA HAIIPSHKCHUS?

2. Kakue snekTpoHHbIE PUOOPHI UCIIOJIB3YIOTCS I peaTN3allui HCTOYHUKOB
CTaOMIIBHOTO HAPSKCHHMSI?
3. [IpuBeuTE TUMIOBBIE CXEMbI HCTOYHUKOB CTAOMIILHOTO HAIIPSKCHHUS.
HcciienoBanue THNMOBBIX ONEPANMOHHBIX CXEM
1. Yro Takoe onepanuoHHbIN YCUIUTEND?
2. KakoBblI CBOMCTBA ONEPALIUOHHOTO YCUIUTEINS?
3. [IpuBenuTe MpUMEPHI TUIIOBBIX CXEM BKJIFOUYEHUS OTICPAIIMOHHBIX YCHIIUTENICH?

4. C xaKkoi 1eNbI0 B ONEPAIMOHHBIX CXeMaX MCHOJb3YeTCsl ITyO0OoKasi OTpHUIlaTeIbHAas
obOpaTHas cBsi3b?

HUcciaenoBanue KoMIIapaTopa

1. Yto Takoe kommapatop?
2. I'te npUMEHAIOTCSI KOMIIapaTopbl?
3. B yem oTiinume kommapaTopa OT ONEpalMOHHOrO YCHUIIUTENS?
HccnenoBanue JOrn4eCKuX 3JIeMEHTOB AUO0JHO-TPAH3UCTOPHOI JTOTHKH
1. JTaiiTe onpenesieHue JOTUYECKUM 3JIEMEHTaM.
2. Yro Takoe AMOJHO-TPaH3UCTOPHAsS JIOTUKA?
3. B yem 3aknrodaercss 0COOEHHOCTh UCMOIb30BaHUS IOTHYECKUX JIEMEHTOB IUOAHO-
TPaH3UCTOPHOM JIOTHKH?

HccaenoBanue cxeMm TeHEPaAToOpPOB HA JIOTUIECCKHUX IJICMEHTAX

1. [IpuBenuTe mpUMEpPHI CXEM F€HEPAaTOPOB Ha JIOTUYECKH dJIEMEHTAaX.

2. Kakumu sneMeHTaM# CXeMbl 33JJal0TCSl OCHOBHBIE TTapaMeTphl TeHEPaTOPOB (4acToTa,
CKBa)XHOCTD)?

3. IlpuBennTe NpUMeEpBI NCIIOJIB30BaHUs TEHEPATOPOB HA JIOTMUECKUX DJIEMEHTAX.
HccnenoBanue cxem (popMHUPOBAHUS UMITYJILCOB

1. I'ne ucnomnp3yrorcst cxemMbl (POPMHUPOBAHUS UMITYJIHCOB?
2. IIpuBeaute mpuMepsl cxeM (pOPMHUPOBAHUS UMITYIIHCOB.
HccnenoBanue cxem ycrpaHeHHs Apede3ra KOHTAKTOB

1. Yto Takoe npeGe3r KOHTaKTOB?
2. [IpuBeauTte mpUMephl CXEM yCTpaHEHUs Apede3ra KOHTAKTOB.



3. UTo ciyuuTes €clii He UCIOJIb30BaTh CXEMY yCTpaHEHUs ipebde3ra B KOMOMHAIIMOHHBIX
Y MOCTIE0BATEIbHOCTHBIX YCTPOMCTBAX ?

Kpumepuu oyenusanus Omuem no 1abopamopHuim pabomam

IMoka3zaTenu (KOMIETEHINH) Kpurepun

Odopmitenne oTueTa o jJadopaTopHoii padbore | BeimomHeHsl TpeOoBaHMS K  MUCHMEHHBIM
(TIK-1, ITK-2) OoTYeTaM 110 JIAOOPAaTOPHBIM paboOTaM: B OTUETE
MPUCYTCTBYEeT  Ha3BaHWe  pabOThI,  IIEJb,
o0opynoBaHue, ONUCaHa W  3apUCOBaHA
IKCIIEPUMEHTAIbHAS YCTaHOBKA,
MPUCYTCTBYIOT SKCIICPUMEHTAIBHBIE JTaHHBIC U
BBIYUCIICHUSI 110 HHUM, IOCTPOEHBI TpaduKw,
c(hOpMYITHPOBAHBI BEIBOJIBI TIO PabOTeE.

YcTHBIE OTBETHI Ha KOHTPOJIbHBIC BOIIPOCHI HpaBI/IHLHOCTL H IIOJIHOTa OTBETOB Ha

(TIK-1, TIK-2) MOCTABJICHHBIE BOIIPOCHI.

IIkana onennBanusi: OLEHKA KaX/10r0 KpUTEPHsI IPOU3BOJUTCS 1O MATHOAIBHON HiKane (0T
5 no 2). Ouenka 5 craBUTCS IPU MAaKCUMaJbHOM COOTBETCTBUM KPUTEPUIO, OLIEHKA 2 — MpuU
IIOJTHOM HECOOTBETCTBHHM KpHTepuio. MToroBas OIeHKa 3a OTYET 1O OJHOW J1abopaTOpHOM
pabote onpeznensercd Kak cpenHee apu(METHUECKOe M3 OLIGHKH KaKJOro KpUTepus ¢
OKpYIJIEHHEM J0 JeCcAThIX Mo o0muM mnpaBwiaMm. [Ipu nomydeHun oueHku 2 3a 1000 u3
KpPUTEpPHEB paboTa CUUTAETCA HE 3aUT€HHON U TpeOyeT MPOXOXKAEHUS MOBTOPHOM MpOLETypbI
oryera. OTUEeThl NMPUHUMAOTCS TOCHE (PAKTUYECKOI'O BBIIOJHEHMS CTYJEHTOM J1IabopaTOpHOM
paboThL.

2. TecToBELIC 3a1aHUSA

1. B pe3ynbTare 1ab0opaTopHON pabOTHI CTYIEHT MOJYYWJ BOJBT-AMIIEPHYIO XapaKTEPUCTUKY
AJIEKTPOHHOI0 MpUOOpa, MoKa3zaHHYI Ha pucyHke. OmpenenuTe, 4yTo 3a MpHOOp HCCen0oBal
CTynleHT?

a) AJIEKTPOBAKYYMHBIN MO/

Jaoj-I"P'”A

0) MOJIYPOBOTHUKOBBIH THOJ
B) TUPATPOH

T') BapuKaI

1) CTaOUITUTPOH

€) TI0JIEBOM TPAH3UCTOP

2. Ha npunnmunmuanbHoil cxeme BceTpeuyaroTcs OOO3HAUEHHs DJIEKTPOHHBIX HPHUOOPOB,
NOKa3aHHbIX Ha PUCYHKax a — I. HaiinmuTe coOTBETCTBHE MEXIy YCIOBHBIM IpadUuyecKUM
o0o03HaueHreM Npudopa U ero Ha3BaHUeM U3 nepeuns | — 6.
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1) moneBoi TpaH3UCTOP C UHAYIIUPOBAHHBIM KaHAIOM, 2) OUIIOJISIPHBINA TPAH3UCTOP, 3) MOIEBOU
TPAH3UCTOP CO BCTPOEHHBIM KaHalIOM, 4) CTaOMIUTPOH, 5) BapuKar, 6) MOJIeBONH TPAH3UCTOP C
IJIaBaIOIIUM 3aTBOPOM

3. IlpuBenena cxema crtabuiu3aTopa HaANpsDKEHHUsS, IIPU STOM BenMuMHA R| HemocrosHHA.
HeoOxonumMo yMeHbIINTh HampsbkeHue crabmnmzanuu Uout Ha BeIxone crabmimsaropa. Uto
cienyeT MPEAIPHUHATh Il 3TOTO 0e3 MOoTepu CTAOWUIM3HMPYIOUIUX W HArpy304YHBIX CBOMCTB
CX€EMBI?

I~
-1
B2

oo —

a) mnomoOpare crabunutpoH Dz ¢ gpyrum HampsbkeHHEM CTa0WiIM3alii U OJHM3KUM
Qg epeHIaIbHBIM COIPOTUBICHHEM

6) monoOpath OunoNApHBIA TpaHzucTop Q ¢ MeHbIIUM KO3 (PUIIMEHTOM Nepesadn Mo TOKY U
OJIN3KUM HamNpsKEHUEM Ha KOJUIEKTOpe

B) MOCTaBUTh HA BBIXOJIE PE3UCTUBHBIN AECTUTEIb HAPSKECHUS

I) Mo00paTh APYryIo BEIUUUHY pe3uctopa Rv

4. Ha nmpuHIMNMAIbHOM cxeme H300pakeH YCWINTEIbHBIM KacKaJ Ha OJHOM TpPaH3HMCTODE.
Omnpenenure crnoco0 BKIIOYEHHUS TPAH3UCTOPA B 3TON YCUIIUTEIBHOU CXEMeE.

Farun

l R ]J":'A

a) obmas 6aza
0) oOmuit sMHUTTED

B) OOIINI KOJUIEKTOP

o]
o]

Ha |re2
T') CMEIIIaHHAs CXeMa BKITIOUEHUS T LI

Kpumepuu OYECHUBAHUA MECMUPOBAHUA



IMoka3aTenu (KoMIeTeHIIHN) Kpurepun

[IpoueHT BBIMOJHEHUS 3alaHUI TeCcTa Kaxxoe mnpaBuiIbHO BBIMIOJIHEHHOE 3a/IaHHE

(TTIK-1, TIK-2)

oleHuBaercs B 1 0ajul.

[IIxana oueHNBaHUA:

B 3aBHCHMOCTH OT IIPOLICHTA IPABUIBHO BHIMOJHEHHBIX 331aHUH BBICTABIISIOTCS OLCHKH:
«ynoBieTBopuTenbHO» — OT 50% 10 75% BKiIIOUMTENBHO, «XOpomoy» — Oonee 75% no 90%,
«otmmaHo» — 6osee 90 mo 100% .

8.2. OnleHO4YHBIE CPEACTBA JIUISl MPOMEKYTOUYHOM aTTeCTAlNH

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy ¢ OLEHKOMH
DJeKTpOHHbIE TPUOOPBI: olpeaesieHre u Kiaccupukanus. TpedoBaHUS K JIEKTPOHHBIM
npudopam.
DJEeKTpOHHBIE JIaMIIbl: OIpe/eleHue, KiIacCupuKanus, OCOOCHHOCTH U IEPCIEKTUBBI
IIPUMEHEHHUSL.
OJEeKTPOBAKYYMHBIM TPHOJ: YCTPONCTBO, HNPUHIMI pabOThl, XapaKTEPUCTUKU U
apaMmeTphl.
TupaTpoHbl:  YCTpOWCTBO, MNPUHLUUIBI  PabOThl, XapaKTEPUCTHKH, IapaMeTphl,
0COOEHHOCTH MPUMEHEHHUSI.
30HHasE Teopus MOJMYNpOBOAHUKOB. OOpa3oBaHMEe p-n Iepexona, €ro OCHOBHBIE
CBOICTBa, IPUMEPHI UCITOJIB30BAHUSI B ITOJIYIIPOBOIHUKOBBIX TPHUOOPAX.
[TonynpoBOIHUKOBBIE TUOJIBL: ONPE/IETIEHUE, YCTPOUCTBO, KIACCU(DUKALIHSL.
BrImpsMuTensHbINA AMOA: YCTPOUCTBO, MPUHLIUIIBI PA0OTHI, OCHOBHBIEC XapaKTEPUCTHUKHU H
IapaMeTpsl.
CTabuauTpoH U cTabUCTOP: YCTPOUCTBO, IPUHIIUITEI paOOTHI, OCHOBHBIEC XapAKTEPHUCTUKU
Y TIapaMeTpBl.
Bapukar: yctpoiicTBO, MpUHIMIIBI paO0ThI, OCHOBHBIE XapaKTEPUCTUKH U MTaPAMETPBHI.
JIMHHUCTOPBI: YCTPOMCTBO, MPUHLUIIBI pAOOTHI, OCHOBHBIE XapaKTEPUCTUKH U TTapaMeTPBHI.
TpuHucTOpEI ¥ CUMMUCTOPBI:  YCTPOMCTBO, HPHUHLHUIIBI  pabOThl, OCHOBHBIE
XapaKTEpUCTUKU U N1apaMeTPHI.
[ToneBwie TpaH3UCTOPHI: OMpeaesieHne, KiacCuduKaius, 0COOEHHOCTH U MEPCIEKTUBBI
WCII0JIb30BaHUS.
[ToneBoil TpaH3UCTOP € YHPABISIOLUIUM P-N IEPEXOOM: YCTPONUCTBO, MPUHIUIBI PabOTHI,
OCHOBHBIE XapaKTEPUCTUKHU U I1APaMETPHI.
[ToneBoit M/III-TpaH3ucTop CO BCTPOEHHBIM KaHAJIOM: YCTPOWCTBO, MPUHIUIIBI PaOOTHI,
OCHOBHBIE XapaKTEPUCTUKHU U 1APAMETPHI.
ITonesoit M/III-TpaH3uCTOp € WMHAYLUMPOBAaHHBIM KAHAJIOM: YCTPOWCTBO, NPHUHIIMIIBI
paboThl, OCHOBHBIE XapaKTEPUCTUKHU U MTApaMETPHI.
[ToneBoil TpaH3UCTOP C MHIYLHUPOBAHHBIM KaHAJIOM: YCTPOMCTBO, MPUHLIUIBI pabOTHI,
IIPUMEHEHHE.
bunonsipuelii TpaH3UCTOp: YCTPOWCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, HPUHLMUIIBI
paboThl, OCHOBHBIE XapaKTEPUCTUKHU U MAPAMETPHI.
VYcerpolicTBa aBTOMaTUKK Ha OumoispHOM TpaH3uctope. DoToanekTpoHHbI Kitou. Pene
BpeMeHHU. Perynsatop HanpskeHus.
Muxkpocxembl:  ompezeneHue, — kiaccupukanus.  TexHomorus  ITPOU3BOJCTBA
MOJIYTIPOBOJHUKOBBIX MUKPOCXEM.
CxeMbl BKJIIOUEHHUS OUMOJISIPHBIX TPaH3UCTOPOB. [lapaMeTpsl cXxeM BKIIIOUEHUSI.
BeinpsimurensHblie cxembl. OTHONIONYNIEPUOIHBIE U ABYXIIOIYIIEPHUOIHBIE CXEMBI.
Crabunuzatopsl HanpsKeHUs U Toka. CxeMbl, IPUHIUIBL paOOTHI.




23.
24.
25.
26.
27.

28.

29.

30.
31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.
43.

44,
45.

OnexTpoHHble yeunurenu. OnpeneneHne, KiacCupuKaus.

OnHOKacKaJHbIM ycUIUTENb HAa OUIIOISIPHOM TPAaH3UCTOPE.

XapakTepUCTUKU U TTapaMeTpbl yCUIUTENEH.

OO0partHsble cBsA3U B ycunurensax. OnpeneneHue, Kiaccupukanus.

Bnusinre oOpatHbIX cBs3ell Ha KOA(OUIMEHT YCHIICHUS YCHIUTENeH U HeCTaOUIbHOCTD
apaMeTpoOB YCUIIUTENEH.

Peanmu3anuss oOpaTHBIX CBsizedl ans  cTabwin3anuu  pabodyeld TOYKU  YCHUIIMTEIIS.
OMUTTEpHast U KOJUIEKTOpHAas cradbuinu3anust. Cxembl, IPUHLIUIBI PAOOTHI.
Onepanuonnsie  ycunutenud. Omnpenenenue, 0003HAYCHHWE, TPHIUIBI  PadOTHI,
XapaKTEPUCTHUKH.

OnepannonHble cxeMbl. ITHBEpTUPYIOIIMI U HEUHBEPTUPYIOIUN YCUITUTED.
["'enepaTopsl 35eKTpUYECKUX cUrHaIoB. OnpeeneHue, KIacCupuKarms.

Bbnok-cxema aBToreneparopa. HaznaueHnue 3JeMeHTOB, IPUHIUITBI paOOTHI.

VYcnoBust QyHKIIMOHMPOBaHUS reHeparopoB. bananc amnuryn, 6ananc gas.
MynsTuBuOpaTopsl. Onpenenenue, OCHOBHBIC CXEMBI, IPUMEHEHHE.

[ludppoBoii u ananoroBelii crnoco0 mnpexacraBieHus uHGopmanuu. IIpenmymiectsa
U(PPOBOTO CrIocooa.

[TudpoBble MUKpOCXEMBI: OIpeiesieHue, KiIaccu(uKaus, IpuMepbl.

Knaccupukamuss  nupoBBIX — MHTETPabHBIX ~ MHUKpocxeM.  CXeMOTeXHHUYecKas
peanu3anus. Buasl noruk (ATJI, TTJI, KMOII, UCJI, I/IZH)

KomOunammonnsle muppoBbie  ycrpoiicTBa.  OmpeneneHue, dleMeHTHas — 0asa,
0COOCHHOCTH (PYHKIIHOHUPOBAHUS.

Jlormueckue  3MEMEHTHI, MmUpPaTOpPhl/aemnppaTopsl, Mpeodpa3oBaTedn  KOJOB,
MYJIbTUIIIIEKCOPBI/AEMYIbTUILIIEKCOPBI.

[TocnenoBarenbHOCTHRIE IM(POBBIE ycTpoiicTBa. OrmpeneneHue, »JeMeHTHas 0asa,
0COOCHHOCTH (PYHKIIMOHUPOBAHUSI.

Tpurrepst (RS, D, T, JK). Onpenenenue, knaccuukanus, IPUHIUAIBI PA0OTHI.
Cuerunku. Onpenenenue, KiaaccuuKaus, IPUHLIUIBI paOOTHI.

Peructpel. Onpenenenue, Ha3HaYEHUE, TPUHLIUIIBI pAOOTHI.

[TonynpoBOIHUKOBBIE 3aIIOMUHAOIUE YCTpOHCTBA. Buibl, MpUHIMIIBI paOOTHI.
Mukponporneccopsl ¥ MHKpPOKOHTposuiepsl. OmpeneneHue, Ha3HadeHHE, CTPYKTYypa,
0COOEHHOCTH MPUMEHEHHS.

IIpuMepsbl BO3MOKHBIX NPAKTHYECKUX 3aaHMIl UIS1 3a4eTa

HpoaHaHHSHPYﬁTe CXEeMy YCTpOﬁCTBa. Haiigute B cXxeMe TUIIOBBIE CXEMOTEXHUYECKUE Y3JIbL.

OnumuTe NPUHIUIB (YHKIIMOHUPOBAHUS YCTPOUCTBA.

RS I54 VD] 42266 X
7+l £ vt Wzg KIwERIp] —— O g
{: {?.f?f_ ¥ [ — .. S
S 4 WAHBE 44 1900 K Ly ¢
A — y E
i viv <
Rl Jiie NTTSE ! a,
O gl <E
: st X
A52020 _<
&) Vs

106x: K poit 7000 L0 Azt
JJF SERAT * 1




L3 QOs7 mx

Fi¥Zx
W HTJH K& 14
.‘ B4l
& +
YT KTIEIA 2

Kpumepuu oyenusanusn 3auem c oyenkou

IHoka3zarenu (KOMIETEHIMH) Kpurepun

Ycrable otBeThl Ha Borpoc Omera (ITIK-1, I1K- | IIpaBunbHOCTD U MONHOTA OTBETa HA BOIIPOC.
2)

Bremonaenue nabopaTopHbIX paboT, Hamuuue | BeimonHneHune 1abopaTopHBIX paboT B 0O0beMe

oryetoB 1o sadoparopusiM padoram (IIK-1, | 90% u G6onee oT 00IIEro KOJIUYECTBA.
[1K-2)

Hanuuue otyeToB o 1abopaTopHbIM paboTam.

MIxana oneHUBaHUA:

VYcTHBIE OTBETHI CTYACHTOB OIIEHMBAIOTCS MO CTAaHAAPTHON S-O0aypHOM mikaie (OoT 5 1o 2).
OreHka 5 «OTIMYHO» COOTBETCTBYET MOJIHOMY ITPAaBIIIBHOMY OTBETY Ha Bompoc Ouiera. OreHka
2 «HEYOBJICTBOPUTEILHO» COOTBETCTBYET HEIPABWIBHOMY OTBETY JIMOO HEOTBETY Ha BOIPOC.
HpI/I BBICTABJICHHUU OLCHKKU 3a OTBCT YUYHUTBIBAIOTCA OTBCTHI CTYACHTA Ha AOIOJIHHUTCIBHBIC
BONIPOCHI mpenojaBatenss. OTaenbHAs OIEHKAa 32 OTBEThl Ha JIOMOJIHUTEBHBIE BOMPOCHI HE
ctaBuTcs. Ilpu BBICTaBIEHUU OIICHKM MOTYT VYUUTBHIBATBCS PE3YyIbTaThl KOHTPOJBHBIX
TECTUPOBAHUH, €CIT OHU HE YXYAILIAIOT OLIEHKY CTyIeHTA.
3aueT BBICTABISETCA CTYACHTY, BhIMONHHBIIEMY 90% mabopaTOpHOro MpaKTHKyMa I10

TUCITUIIMHE C TMPEJOCTaBICHUEM IMPaBUIHLHO OPOPMIIEHHBIX OTUETOB IO BCEM MPOJAETaHHBIM
1abopaTOPHBIM paboTaM, a TaKKe YCIEITHO CIPABUBIIEMCS ¢ MHANBUYAIbHBIM MPAKTUUECKUM
3aJaHreM Ha 3adeTe. Ha 3auere ydammMmcsi TpeayiaraeTcs SJIEKTpUYecKash MpUHIMITHAATbHAS
cXeMa OIPENEIEHHOTO JJIEKTPOHHOTO YCTpoHCcTBa miaM ero dacth. CTyneHT [OJDKEeH 3a
OTBCACHHOC Ha 3a4€T BPEMs, BBIABUTH TUIIOBBIC CXCMOTCXHHUYCCKHUC Y3JIbI B I[aHHOﬁ CXEME U
OTBETUTH HA BOMPOC O BO3MOXKHBIX MPUHIUTIAX (DYHKIIMOHUPOBAHUS TaHHOU CXEMBI.

3aaHue CUMTACTCS BBHITOJIHEHHBIM (3aU4TE€HHBIM), €CIH CTYACHT HaXOAUT OONBIIMHCTBO (HE
MeHee 3-X) THUIIOBBIX Y3JIOB B MNPUHIUMHAILHOM CXEMe YCTpOWCTBa W JielaeT B IIEJIOM
MPAaBUIIHOE 3aKITIOYCHHE O MPUHITUIAX €ro padoThI.

3aueTHas OIEHKA BBICTABIIACTCS KaK CpeiHee apupMETHUIeCKOe M3 OICHOK IOJIYYEHHBIX

CTYJACHTOM B CEMECTpe 3a OTYeTHI JIAOOPAaTOPHBIX PAaOOT M OIEHKH YCTHOTO OTBETa C

OKPYTJICHHEM JI0 [EJIOTO 110 OOIUM ITPABHIIAM.




JlokymeHT cocTaBieH B cooTBercTBUHM ¢ TpeboanusiMu PI'OC mo wamparienuio 44.03.04

«[Ipodeccronansnoe o0yueHue (MO OTPACISIM)» YTBEPKIECHHOTO MpukazoM MuHoOpHayku PO
Nel24 ot 22.02.2018 r.

Pa3zpa6orunk: Kynpssues B.O., nonent kadenpsr puszuku [T UT'Y, k. ¢.-M.H.,

Hacmosawas npocpamma ne modicem Ovimb ocnpousgedeHa Hu 68 Kakou gopme 6e3 npedsapumenbHo2o
RUCLMEHHO20 pa3peuenus Kapeopvl-pazpabomuuka npocpammoi.



