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Kypc 3 cemecTp

Jekuun 8 wac,

npaKkThyeckue 3auaTus_ 12 wyac.
nabopatophble pabotel 8 uac.

B TOM uMcie ¢ ucnojibzopannem MAO nek. /np. /na6.0  uac.
BCErO 4acoB ay AMTOPHON Harpy3ku 28  wvac.

B TOM 4HCIIe ¢ uenonb3opaHuem MAO 1 vac.

camocTosTenbHas padora 152 wyac.

KOHTPO/IbHbIE PAdOThI (KOJIUYECTBO)

KypcoBas paboTa / KypcoBOM NpoeKT cemecTp

3auer ceMecTp

5K3aMen 3 kype

Pabouas mporpamma coctasnena B COOTBETCTBMM ¢ TPeGOBaHHAMM (eAepaTbHOTO rOCY1apCTBCHHOIO
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30M MunucTpa obpasoBanus 1 Hayku Poccuiickoii Meaepauun or 03 centabps 2015 roza Ne 955

PaGouas nporpamma ofcyxieHa Ha 3acefannu Kaeapbl DICKTPOIHECPIETHKH M HJICKTPOTCXHHMKH,
npotokon Ne 9 or «1 1» anpens 2014 r,

3aemyiomas (uit) kadeapoi H.B. Cunun
Cocraputesib (C1M): K.1.H., qoueHT B.K. Yconbues, k.T.H.. nouent A.M. XannaHos
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OdopoTHasi cropoHa THTYJIbHOTO aHeTa PITY L

1. PaGouast nporpamMma repecMoTpena Ha 3aceaanun kadepbi:
TMpotokon ot « 72 » Ceternelsecs 2045 v. No /-7

3aBenyiowmii kapeapoi ! o 7[ A ﬂxwuu.
MOAMKCH) (N.0. bamunus)

IL. PaGouyasn nporpaMwva nepecMoTpeHa Ha 3aceqaHnH Kadeapsr:

[Iporokon ot « » 20 r. Ne

P4

3aBenyoumi kageapon

(moanuce) e (H.O. Damuams)

(3]
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AHHOTANUA

JucuumnnHa «®PuU3M4eckue OCHOBBI 3JIEKTPOHUKW» pa3zpaboTaHa s CTYICHTOB,
oOyyaromuxcsi 1o  HampaBieHuto  noiaroroBku — 13.03.02  «DnexkTposHepreTuka U
AIIEKTPOTEXHUKAY», MPOPUIb «DIEKTPOCHAOKEHHE» OYHOH W 3a09HOH (HOpPMBI M BXOJHUT B

6a3zoByr0 yacth bioka 1 «/{ucrumiuasl (Moayian)» yaeoHoro miana (b1.5.20).

OO6mast TPyJI0EMKOCTh OCBOCHHS JUCHUILIMHBI cocTaBiaser 180 waca (5
3a4eTHBIC SUHUIIBI). YUEOHBIM IIJIAHOM MPETYCMOTPEHBI JICKITMOHHBIC 3aHATHS (8
4JacoB), JabopaTopHbie paboThl (8 yacoB), mpakTudeckue 3aHATUsA (12 JacoB) m
camocTosATenbHas padoTa crynenrta (152 gaca, B Tom unciiel3 yacoB Ha 3K3aMeEH).
JucrummmHa peanusyeTcs Ha 3 kypce. Dopma MpOMEKYTOYHOW aTTECTAIlUU —

OK3aMCH.
I[I/IC]_II/IHJII/IHa «Du3nyeckKkue OCHOBEHI QJICKTPOHHUKH) OIIMPACTCA Ha VYiKC

W3YUYCHHbIC JUCHMIUIMHBI, Takue Kak «JIuHeliHas anreOpa W aHaIUTUYECKas
reoMeTpus», «Maremaruueckui aHanus», «Pusuka», «TeopeTnyeckue OCHOBBI
AIEKTPOTEXHUKH». B CBOIO ouepesns oHa ABIsETCA «(DyHIaMEHTOMY IS H3YYCHUS
JUCLIUILIUHBI «DIIEKTPOMATrHUTHBIE MEPEXOIHBIE MPOLIECCHI B
AJEKTPOIHEPTETUHUECKUX CHUCTEMAX», «ABTOMATU3UPOBAHHBIM DJICKTPUUECKUN
puBOaY», «Penelinas 3amura 1 aBTOMAaTUKa B AJIEKTPOIHEPrETUUECKUX CUCTEMAX)
U JIpyrux. JucuuminHa u3ydaeT pekuMbl pabOThl Pa3IMUHBIX MOJIYIPOBOIHUKO-
BbIX BTOPUYHBIX UICTOYHUKOB ITUTAHUA.

e AUCHUINJIMHBI:

u3ydeHue (U3MYECKUX OCHOB MOIYIPOBOJHUKOBBIX W DJIEKTPOBAKYYMHBIX
npuOOpOB;  3HAKOMCTBO C  OCHOBHBIMH  TEXHUYECKHUMHU  PCUICHUSMH,
MPUMEHSAEMBIMU B aHAJIOTOBOM CXEMOTEXHUKE;

3HAKOMCTBO C OCHOBaMHU aireOphl JIOTUKH M TPOCTEHIIMMH JIOTHYECKUMU
AJIEMEHTAMH; W3YyYEHUE NPUHLHUINOB IMOCTPOCHHUS OCHOBHBIX CXEMOTEXHHYECKHX
pelIeHU BTOPUYHBIX HWCTOYHUKOB TMHUTAHMS; IIOJYyYEHHUE HABBIKOB pacyeTa
AJIEKTPOHHBIX CXEM.

33[[3‘1]([ AUCHUIIJINHBI
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Kadepe EeKTPOSHEPTETUKY U HICKTPOTEXHUKU

®[I03HAKOMUTb  CTYACHTaMH €  pabOTOM  DJIEKTPOBAaKyyMHBIX U
MOJIyIPOBOJJHUKOBBIX PUOOPOB;

®HAYUYUTh aHAIU3UPOBATH PEKUMBI paOOThI PA3JIMYHBIX TOJIYIIPOBOJHUKOBBIX
BTOPUYHBIX UCTOYHUKOB IIUTAHMUS;

®HAYYUTH IIPUHLIUAIIAM [TIOCTPOEHUS CXEMOTEXHUYECKUX PEIICHUM BTOPUYHBIX
VUCTOYHUKOB ITUTAHUS.

s

ANEKTPOHUKN» Yy OOYyYarolUXCsA JIOJDKHBI OBITh C(HOPMHUPOBAHBI  CIEIYIOLIUE

YCIICIIHOT'O HN3y4CHUA AU CITHUITIINHBI «Duzndeckue OCHOBBI

MNpCaABApUTCIIBHBIC KOMIICTCHIINM:

® CIOCOOHOCTh K CaMOOPIaHU3alMK U CaMOOOPa30BaHUIO.
B pesynpTaTe M3ydeHUs NaHHOW IAUCIHUIUIMHBI Y CTYJIEHTOB (OPMHUPYIOTCS

CIeAyoIe OOMIEKYJIbTYpHbIE M oOmmenpodeccuoHaabHble  KOMIICTCHITUU

(3J1eMEHTBI KOMIIETEHIIH).

Koa n Jtanbl GopMUPOBAHUA KOMIETEHINH
(popmympoBka
KOMIIETCHI[M U
COBpEMEHHBIE MpOTrpaMMHBIE  CpeAcTBa  pabOThl  C
JIOKYMEHTaMH Pa3IUYHBIX THIIOB;
3HaeT MPUHIMIBI PabOThl KOMITBIOTEPHBIX CETEH, B TOM YHCIE
cetu HTEpHeT;
OIK-1 - OCHOBBI TEXHOJIOTUH CO31aHus 0a3 JaHHBIX
CIIOCOGHOCTRIO HCIIOJI30BaTh COBpeME:HHBIG TEXHOJIOTHH  00paboTKH
OCYIIECTBIATD MTOUCK, nH(pOpMaINUY, XpaHsIIeNHcs B JOKYMEHTaX;
WCTIONBh30BaTh  TUIMEPTEKCTOBBIE  TEXHOJOTHH  TIPHU

XpaHeHue, 00pabdoTKy
U aHanu3 uHpopMau| Ymeer
N3 pas3IMYHbIX
UCTOYHUKOB U 0a3
JaHHBIX, IMTPEACTABJIATH

CO3/IaHUU CTPAHUIL AJI1 UHTEPHET;
(dhopmynupoBaTh 3ampoChl ISt
CETH UHTEPHET;
WCTIOJIH30BATh
JTaHHBIX.

novcka MH(poOpMaluu B

OCHOBBI  TCXHOJIOTHUHU co3aaHuA 0a3

ee B TpedyeMoM
COBPEMEHHBIMU MPOTPAMMHBIMH CPEJICTBAMH CO3JIaHHS H

dbopmare ¢ orn opa D L
KTHPOBAHMSI JIOKYMEHTOB, O0OpaOOTKH XpaHSIIEHCS B
VICTIOJIb30BaHHEM PEIAKTHD JAOKYM , 00p PpaHsIII
HUX HHpOpMaIHH;
MH(OPMAaLIOHHBIX,

COBPEMECHHBIMU MPOrpaMMHBIMH CPEACTBAMU CO3JaHUSA U

KOMITIBIOTCPHBIX U o
PCAAKTUPOBAHUA CTPAHUL] CAUTOB;

CeTeBBIX TexHojornii | Brnageer
METOIaMH HCIIOIb30BAHNA COBPEMEHHBIX
MH(OPMAIIMOHHBIX pecypcoB Mpu  TOUCKE
nH(pOpMaIIUU B CETU UHTEPHET;
COBPEMEHHBIMHM MPOTPAMMHBIMU CPEICTBAMH CO3JAaHUS U
pEIAKTUPOBAHUs 0a3 JaHHBIX.
OIlIK-2 3Haer OCHOBHEIE MaTeMaTH4eCKue METOEI aHaian3a
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CHOCOOHOCTBIO JIEKTPOHHBIX CXeM, (U3NYECKUE 3aKOHBI, SBICHUS M
IPUMEHSTh IIPOLIECCh, IPOUCXOIAIINE B MOJTyIIPOBOIHUKOBBIX
COOTBETCTBYIOLIHI npubopax;

duzuko- Ymeer IIPUMEHSITh MaTeMaTH4ECKHE METO/IbI aHaJn3a

MaTeMaTUYECKU JJIEKTPOHHBIX ~ CXeM,  (U3MYECKHe  3aKOHBI  JUIA

anmnapar, METObl OIIpeJIeJIEHUs] CBOMCTB 3JIEKTPOHHBIX IPUOOPOB;

aHanm3a u Bnaneer METOJAAMU  TOCTPOECHUS  MaTeMaTU4YeCKHX  MOJese

MOJIEJINPOBAHMS, MOJyIIPOBOJHUKOBBIX ~ IIPUOOPOB U COAEPIKATEIIbHOM

TEOPETUYECKOI0 U UHTEPIPETAlMM IIOJIYYEHHBIX pPE3yJIbTaTOB, METOJaMU

AKCIIEPUMEHTAIBLHOTO MaTeMaTHYeCKOM CTaTUCTUKU U1 00pabOTKH pe3yabTaToB

HCCIICAOBAHMA IIPH 9KCIICPUMCHTOB, MaKeTaMH IIPUKIAOHBIX MPOrpaMM,

peieHnu UCIOJBb3YyEMBIX IPHU  MOJEIMPOBAHUU  AIIEKTPOHHBIX

npodeCcCHOHATIBHBIX puOOPOB U YCTPOUCTB;

3ajau

ITK-1 3Haer METOIUKH IIPOBEACHUS JKCIIEPUMEHTAJIbHBIX
CIIOCOOHOCTBIO WCCIICIOBAaHUH  TIOJTYNPOBOJHUKOBEIX  MPHOOPOB U
y4acTBOBaTh B NIEKTPOHHBIX YCTPOMCTB;

IUITAHUPOBAHMUH, Ymeer COCTABJIATh IUIAHBl TPOBEICHUS SKCIHEPUMEHTOB IS

HOJTrOTOBKE U UCCIIEIOBAaHMsT  MOJYIPOBOJHUKOBBIX  MPUOOPOB U

BBINOJIHEHUH IEKTPOHHBIX YCTPOMCTB;

TUTIOBBIX Brnaneer HaBbIKAMHU BBINIOJHEHUSI THUIIOBBIX SKCIIEPUMEHTAIBHBIX

OKCIICPUMCHTAIIbHBIX HCCIIEIOBAaHUM  IOJIYIPOBOJHUKOBBIX — IPUOOPOB 51

HCCJIEI0BAHMM 110 3JIEKTPOHHBIX YCTPOWCTB;

3aJJaHHOI MeTOIMKe

[1K-2 3Haer MeTOoABbl 00pabOTKH pe3ysIbTaTOB 3KCIEPUMEHTAIbHBIX
CHOCOOHOCTBIO JAHHBIX, MOJIYYEHHBIX IIPH HCCIEIOBAaHUM DJIEKTPOHHBIX
o0OpabaTbIBaTh YCTPOMCTB, C HCIIOJIb30BAHUEM TEOPUU BEPOATHOCTEH U
pe3yNIbTaThl MaTeMaTHYeCKON CTaTUCTUKH;

HKCIIEPUMEHTOB Ymeer aHaAJTM3UPOBaTh U 0000IIATH PE3yIbTATHI SKCIIEPUMEHTOB
Ui pa3pabOTKUM  PEKOMEHJAlMi 1Mo  oOecrnedeHnto
paboTOCIIOCOOHOCTH U TOJIyYEHUs 3aJaHHBIX IapaMeTpOB
JJIEKTPOHHBIX YCTPOUCTB;

Bnaneer METOJaMH  CTAaTUCTUYECKOW O00paOOTKH  pe3yibTaToB
AKCIIEPUMEHTAIIBHBIX UCCJIEIOBaHUM ANEKTPOHHBIX
YCTPOUCTB; IIPAKTUYECKUMHU HaBbIKaMU OLICHKHU
MOTPEIIHOCTEN IKCIIEPUMEHTOB;

ITK-5 3Haer NPUHLUMIIBI ~ pabOThl  BJIEKTPOHHBIX  YCTPOWCTB, HX
TOTOBHOCTBIO XapaKTepUCTUKHU; O0003HAUYEHUS AJIEKTPOHHBIX YCTPOMNCTB
OTIpEeIeNATh Ha CXEMax 2JIEKTPOIHEPreTHYeCKUX 00BEKTOB;
napaMmeTpsl Ymeer KOMIIOHOBAaTh U paccunuThHIBaTh CXEMBI
000pyI0BaHUS MOJTYITPOBOTHUKOBBIX ~ IIPUOOPOB U DJIEKTPOHHBIX
00BEKTOB YCTPOKCTB; BBIOMpATh IMOJYIPOBOJAHUKOBBIE PUOOPHI U
npodeccuoHanbHOM AJEKTPOHHBIE YCTPONCTBA;

ACATCIIPHOCTH Bnaneer CrocobaMy ONpEeNeNIeHUs COCTaBa MOJIYNPOBOJHUKOBBIX
npuOOPOB U 3JIEKTPOHHBIX YCTPOUCTB U UX MAPAMETPOB;
METOAMKAaMHM BBIOOpPAa U IMPOBEPKH MOIYIMPOBOJIHUKOBBIX
puOOPOB U IEKTPOHHBIX YCTPOUCTB
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I[JISI (bOpMI/IPOBaHI/ISI BBIIICYKA3aHHbBIX KOMHGTCHHI/Iﬁ B paMKaXxX OUCIHHUIIIINHBI

«Du3NYECKHE OCHOBBI QJICKTPOHUKN» NPUMCHAIOTCS CICAYIOINUE MCTOAbI aKTUBHOI'O

00yuYeHHUsI: KEHcC - 3a7a4H.

I. CTPYKTYPA U COJEP KAHUE TEOPETUYECKOMN YACTH
KYPCA (36/8 YAC.)

Tema 1.BBenenue. ®dusnuyeckne OCHOBbI CTPOCHHUS] NOJYNPOBOJIHUKA

(2/0.25 4gaca).

OO6siacT TPUMEHEHUsSI UCTOPUSL U TEPCHEKTHBBI PA3BUTHUSL AJIEKTPOHUKHU.

OcobenHocTH

CTPOCHHS

MOJYNPOBOJHUKA. ODJEKTPOHHbIE U

ABIPOYHBIC

MOJYNIPOBOAHUKHU. BuUIbl TOKOB B MOJYNPOBOJHUKE. DJIEKTPOHHO-ABIPOYHBIN

nepexo. XapakTepuCTUKU P-N mepexojia, TYHHEIbHBIN 3P (HEKT, TeTeponepexoa u

nepexon loTku.

Pazgea 1 [lonynpoBoaHUKOBbIEC MPUOOPBI
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Tema 1. [ToaynpoBoaaukoBbie Auoabl (2/0.5 yaca).

BreinpsiMmuTenbHbIE TUOJBI, BapUKalbl, TYHHEJIbHBIE IUOMABI, OOpaIleHHBIE
JIMOIbI, CTAOMIUTPOHBI (AM0IbI 3eHepa), (POTO U CBETOAMObI. BONBT - ammnepHbIe
XapaKTepUCTUKHA, OCHOBHBIE IMapaMeTpbl M 00JIaCTM MNpUMEHEHus. MeToabl

aKTUBHOTO 00y4YeHUs: labopaTopHas paboTa; TECT; KeiC — 3aJauu.

Tema 2.bunoJsipasie P-N-p ¥ N-P-N Tpan3ucTopsl (2/0.25 yaca).

VYCTpolCTBO M MPUHLMIT JEHCTBUS OUIOJIIPHOTO TpaH3ucTOpa. BxoaHble u
BBIXOJIHbIE XapaKTepucTUKH. Cxema 3aMeleHus OUIOJIIPHOTO TPaH3UCTOpa IS
CTaTUYECKUX pEeXUMOB. JlMHamuueckue cBoOilcTBa TpaH3ucTopa. C(Cxema
3aMEIIECHHs C YYETOM JMHAMMYECKUX CBOMCTB TpaH3HCTOpa. MeTo/bl aKTUBHOTO

oOyueHus: 1abopaTopHas paboTa; TecT.

Tema 3. YHumnoJisipusbie (1oJieBble) TPAH3UCTOPbI C HCIHOJIb30BaHHEM
MeTO0/1a AKTHBHOI0 00yueHusl «Kelc-3agaua» (2/0.25 gaca).

YCTpOUCTBO M NPUHUHKIN JECUCTBHS MOJIEBOIO TPAH3UCTOPA C U30JIMPOBAHHBIM
3aTBOPOM. YCTPOWMCTBO M NPUHUMII JEWUCTBUSA IIOJEBOrO TPAH3UCTOpA C
yOpaBIslOMUM  p-N nepexogoMm. (CTaTUYECKUE XapaKTEepPUCTUKA W OCHOBHBIC
napameTpel. JMHAMHYECKHE XapaKTEePUCTUKKM W CXEMbl 3aMElIeHUs. MeToasbl

aKTUBHOTO O0YYEHHUS: TECT.

Tema 4. OnTuyeckue NMpuUOOPHI ¢ UCHOJb30BAHMEM METOJAA AKTHBHOIO
o0yueHus «keiic-3agaua» (2/0.25 yaca).

du3n4ecKue OCHOBBI  ONTHUYECKUX  MpUOOpPOB. DOTOCOMPOTUBIICHUE,
dboroanon, ¢GOTOTPAH3UCTOP. OJIEKTPUUYECKHE U CBETOBBIC XapaKTEPUCTUKHU.
CBeToaunoi. DIEKTPUUYECKUE U CBETOBBIE XapAKTEPUCTUKH.

Pa3nen 2. Yeuiauren CHTHAJIOB
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Tema 1. Kuaccupuxkanuss M OCHOBHBIE NapaMeTpbl JIEKTPHUYECKHX

CUTHAJIOB M UX ycuuTesei (2/0.5 yaca).
Tpanszuctopusii ko4, CTaTHYECKHE PEXKUMBI TPAH3UCTOPHOTO Kiroua. I[lepexonHbie

IPOIIECCH B TPAH3UCTOPHOM Kiltoue. MeTOoAbl aKTUBHOTO OOYUEHUS: TECT.

Tema 2. [IuddepeHunajbHble YCWIHTEJIH TOCTOSIHHOTO  TOKA.
OnepannoHHbIe YCWINTENH € UCIOJIb30BAHMEM METO/Aa AKTHBHOIO 00y4YeHHs
«keHc-3amava» (2/0.25 gaca).

[TapannensHo-0anaHCHBIM Kackad. CxeMa MCTOYHHMKA HEU3MEHHOTO TOKa B
napajuienbHo-0anaHcHOM — Kackaje. Hecummerpuunblii  nuddepeHnranbHbi
kackag. OmnepanuonHsii ycwiurenb (OVY). CTpykTypHas U TpUHIIUIHAIbHAS
cxeMa OY. OcnHoBHble mnapameTpsl OY. VYcuiutenb MNOCTOSSHHOIO TOKa C
npeoOpa3zoBaHUEeM CUTHaIa. MeToibl aKTUBHOTO O0y4eHUs: JlabopaTopHas paboTa;
TECT; KEHC — 3aJauM.

Paszgea 3. Jlornueckue 3jieMeHTHI

Tema 1.0cHOBHBIE MOHATHS 0 JJOrHYeCKUX PpyHkuusx (2/0.25 gaca).

OCHOBHBIE TOHATHA O JIOTUYECKOM CHUTHaJe, JIOTHYECKOW (PYHKIUH,
JoruyeckoM snemeHTe. ba3zoBasg cuctema normyeckux QyHkuui. CrnocoOsl
npeacraBieHust Jorunueckux Gyukmuii. [IpaBuia mpeoOpa3zoBaHUsS JOTHUYECKHUX
bynkumii. MeTonbl akTUBHOTO OOydeHMs: JiabopaTtopHas paboTa; TecT; Kelc —

3aa4H.

Tema 2. Tpurrepsbl, cueT4uKku, perucTpsi (2/0,25 gaca).

RS-tpurrep na mormueckux siemeHtrax «M-HE» u «MJIM-HE». Cuernbrii
TpUITEp U TpUrrep 3aaepKku. CyMMHUPYIONIUHM, BBIYMTAIOIMIMN U PEBEPCUBHBIN
cueTunku. CYETUIHUK C TPOU3BOIHHBIM KOIPHUIIUEHTOM cueTa. Peructpel. MeTo bl

aKTUBHOTO 00yueHus: JabopaTopHas paboTa; TeCT.

Pa3znes 4. BropuuHble HCTOYHMKH MU TAHUSA
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Tema 1.@OynkuuonajdbHbie cxembl BUII ¢ ucmosb3oBanuem metonaa
AKTHMBHOIO0 00y4eHHus1 «Keic-3apaqya» (2/0.25 gaca).

OpnHoda3zHble BEIPSIMUTENH TIEPEMEHHOTO HAMPsOKeHUs. EMKOCTHOM QUIbTp.
OcHOBBI pacyeTa BBIIPSMUTENSI W €MKOCTHOro ¢uiabTpa. Knaccudukamus u
OCHOBHBIE IMapaMeTpbl CTAOMIM3aTOpPOB  HampsbkeHus.  [lapameTpudeckuii
CTaOMIN3aTOp HANPSIKEHUS. Bri6op 2JIEMEHTOB MapamMeTpUIeCKOro
cTabmiaM3aTopa, pacdyeT IapaMeTpoB. MeTo/bpl aKTUBHOTO OOYYEHHMs: KypcoBas

paboTa; TecT; Kelc — 3a/1aum.

Tema 2. Komnencaumonuble craduauzatopsl Hanpstokenusi (KCH)
nocJjenoBareJbHOro tuma (2/0.5 gaca).

KCH nmnocnemoBarenpHOr0  THIIA  Ha  TPaH3UCTOpax  OJUHAKOBOM
npoBoaumocTiu. OcHOBBI pacdera anemMeHToB U mapamerpoB KCH. KCH
IIOCJIEIOBATEIBHOIO THUIIA HA TPAH3UCTOPAX pa3HOM NpOBOAUMMOCTH. OCHOBHBIE
napaMeTpsl 1 BHemHue xapaktepuctuku KCH nocnenosarensHoro trna. Metosl

aKTUBHOT'O 00yUYeHHUs: KypcoBasi paboTa; TecCT.

Tema 3. KCH napaienbnoro tumna (2/0.5 gaca).

KCH mnapamnensHOro THUma Ha TpPaH3UCTOpPAaX pPa3HOM MPOBOJAUMOCTH.
[Ipumenenue onepanuonHbix ycunureneid B KCH. Orpannuenrne MakcUMaiabHOTO
toka B KCH. CpaBautenshbie xapaktepuctukn KCH. Mertonsl akTMBHOTO

oOy4eHHsI: KypcoBasi paboTa; TecT.

Tema 4. UMnyabcHbIe cTA0MIM3ATOPbI HANPSKEHUS C MCIO0JIb30BAHUEM
METO0/1a AKTUBHOI0 00y4eHus «keic-3agaua» (2/1.0 gaca).

NmnynbeHblid cTabunuzarop HanpsokeHus ¢ OY. DyHkuuoHanmbHasg cxema
UMIYJBCHOTO CTAa0WIM3aTOpa HAINpPSDKEHUS B MHUKPOCXEMHOM  HCIIOJHEHHUU.

MeTobl aKTUBHOTO 00YUYEHUS: TECT.
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Pa3pgea S. I'enepaTopbl CUTHAJIOB

Tema 1.I'enepatopsl curnanos ¢ RC cBsa3bio (4/2 yaca).

OOmue  XapakTepUCTHUKH W NPUHIUO  TOCTPOCHUS  T€HEPaTopoB
IOPSIMOYTOJIBHBIX CUTHAJOB. MyJIbTUBUOpPAaTOpbl Ha JIOTUYECKUX DIIEMEHTAaX.
MynpTHBUOpaTOp Ha  TpaH3UCTOpax. ABTOKOJEOATENbHBIA U JKIYLIUH
MyJIbTUBHOPATOp Ha ONEPAllMOHHOM ycwiuTene. l'eHepaTop NUI000pa3HOro
HanpspbkeHus: Ha OY. 'eHeparop JMHEMHO-U3MEHsIONIErocs HamnpsbkeHus Ha OY
(I'JIMH).  T'enepaTopbl =~ TIapMOHWYECKMX  CUTHAJIOB.  Pa3zocaBuraromme
3JIeKTpUYeckue Lenu. ['eHepaTop rapmMoHumdeckux curtaioB Ha OY ¢ MocTom
Buna. CnocoObl  craOmiM3aly  aMIUIMTYJbl  BBIXOJHOTO  HAaNpsKEHUs

reHepaTopoB. MeTo 1bl aKTUBHOT'O OOYUEHHUSI: TECT.

Tema 2. I'eHepaTopbl CHTHAJOB ¢ TpaHcdopmaTopHoii cBs3bio (2/0.5
yaca).

OpHOTakTHBIA ~ OJIOKUHT-TeHepaTtop. PacyeT mepuona aBTOKOJIEOAHUH.
JIByxTakTHBIM OnoKuHT-reHepaTop. Pacuer mepuona aBrokoneOanuii. Metomabl

AKTHUBHOI'O O6y‘-I€HI/I${I TCCT. MGTOI[BI AKTHUBHOI'O 06y‘-IeHI/I${: TCCT.

3akirouenue (2/0.25 gaca).
[IepcnieKTUBBI pa3BUTHUS JIEKTPOHUKUA U €€ POJIb B TEXHUYECKOM ITPOTpecce.
Hanorexuosoruu B IMPOU3BOACTBE MUKPOCXEM. HpI/IMeHCHI/IC QJICKTPOHHBIX CXCM B

MHUKPOIPOLIECCOPHOIN TEXHUKE.

l. CTPYKTYPA U COAEPKAHUE MMPAKTUUYECKON
YACTHU JUCIHHUIIJIMHBI (54/16 YAC.)

IIpakTuuyeckue 3ansarus (18/8 vac.)
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3ansitue 1. [ToaynpoBoaHukoBbie JUO0AbI B cxeMax (2/0.5 yaca).
1. BeIIpAMUTEIBHBIC TUOIBI.

2. Bapukansl.

3. TyHHENbHBIC OB

4. OOpaleHHbIC TUOIbI.

5. Ctabunutponsl (IMObI 3eHEPA).

6. ®0oTO 1 CBETOANOIEI.

3ansiTne 2. TpaH3ucTopbl ¢ HMCHOJB30BAHHEM METOAa AKTHBHOIO

o0y4eHus «keiic-3axaya» (4/2 gaca).

1. BXOI[HBI@ M BBIXOJHBIC XapPaKTCPUCTHUKU TPAH3UCTOPOB

2. Cxema 3aMCIICHUA 6I/IHOHHpHOFO TPaH3UCTOpa HJII CTATHYCCKHUX

PEKUMOB.

3. Cxema 3aMCHICHUA C YICTOM IJUHAMHUYICCKUX CBOMCTB TpaH3uCTOpPAa.

4. CTtaTu4yecKkue XapaKTepUCTUKM M OCHOBHBIE MapamMeTpbl YHHUIIOJISIPHBIX

TPaH3UCTOPOB.

5. JluHaMuYecKkue XapakTEPUCTHKH W CXEMbl 3aMEIICHHS YHUITOJISPHBIX

TPaH3UCTOPOB.

3ansatue 3. /luddepeHuuajbHble YCHIUTEJH IOCTOSHHOIO TOKA.

Onepaunonnbie ycuanresnu (4/2 yaca).

1. Cxema HCTOYHMKAa HEM3MEHHOIO TOKa B MapalieJbHO-0aTaHCHOM

KaCkazac.

2. HecummeTpuunsiii mudepeHnmaibHbi KacKa.

3. OmneparmoHHBIN YCUIIUTEIb.

4. CrpykTypHas U npuHuunuanbHas cxema OY.

5. OcHoBHble napameTpsl OY.

6. Ycunurenb MOCTOSHHOTO TOKa C MpeoOpa3oBaHUEM CUTHAIA.
3ansaTue 4. Pynkuuonanbubie cxembl BUII (2/2 yaca).

1. PacueT BeIIpSIMUTENSE U €MKOCTHOTO (PrIIbTpA.
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2. OCHOBHBIE TTapaMETPbI CTAOUIIN3ATOPOB HAMPSKEHMUS.

3. [lapametpuueckuii  cTabunmzaTtop HampspDkeHHs. BpiOop 31eMeHTOB
napamMeTpuuecKoro cTabuIn3aTropa, pacuer napaMeTpoB.

3ansatue 5. Komnencaumonnble craduiausaropsl HanpsikeHusi (KCH)
MOCJIeA0BATEJbHOI0 TUIIA (2 yaca).

1. Pacuet anemenToB u napamerpoB KCH.

2. KCH mocnenoBarensHOTO THIIA HA TPAH3UCTOPaX Pa3HON MPOBOIUMOCTH.

3. OcHoBHbIE TapaMeTphl U BHelIHUE Xxapakrepuctuku KCH
ITOCJIEA0BATEIBLHOTO THIIA.

3ansaTue 6. I'eHepaTopbl CHIHAJIOB € HMCIOJB30BAHHEM MeETOAA
AKTHBHOIO 00y4YeHHUs «Keiic-3amada» (4/2 gaca).

1. ITocTpoeHue reHepaTopoB MPSMOYTOJIbHBIX CUTHAJIOB.

2. MynbTUBHUOPATOPHI HA JTOTUYECKUX IJIEMEHTAX U TPAH3UCTOpax.

3. dazocnBUTAIOUINE FNEKTPUUYECKHUE LIETIH.

4. Ctabunu3anusi aMIUIUTY/Ibl BBIXOJAHOTO HAMPSKEHUS TEHEPATOPOB.

5. Pacuer nepuona aBTokoneOaHUH OJTHOTAKTHOT'O OJIOKHWHT-T€HEepaTopa.

6. Pacuer meproaa aBTokone0aHNI TBYXTAKTHOTO OJIOKUHT-TEHEPATOpA.

JlaGopaTopHsblie padotsi (36/8 uac.)
JlaGoparopnass padora Ne 1. HcciaenoBaHue XapaKTepUCTHK

MOJIyIIPOBOJHMKOBBIX MPpUOOpoB (4/0 yaca).
JlaGopaTopHasi padora Ne 2. YcuauTeIbHbIN KAaCKa/l NEPEMEHHOI0 TOKA

C OﬁHll’IM IMUTTEPOM € UCIIOJIB30BAHHUEM METOAA AKTHBHOI0 oﬁyqemm «KeHc-

3apaua» (4/1 gaca).
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JlaGopaTropnass paGora Ne 3. MHcciaenoBanue cxem Ha 0ase
ONEePAIMOHHOT0 YCHJIUTEJIS ¢ UCMOJIb30BAHUEM METO/Ia AKTHBHOIO 00y4eHHs

«keHc-3amaua»  (6/3 yacos).

JlabopaTtopnass paGora Ne 4. HcciaenoBanme KOMOMHAIIMOHHBIX

JIOTHYEeCKHX cxeM (4/2 gyaca).

JlaGopaTtopuasi paGora Ne 5. OyHKUMOHAJIBHBIA INpeodpa3oBaresb Ha

onepanHOHHBIX ycuiuTeasx (4 yaca).

JlabopaTtopHass padora Ne 6. MHOrogpyHKUMOHAJBHBIA TIeHepaTop
NMEePHOAMYECKHUX CHTHAJIOB C MCIOJb30BAHHEM METOAAa AKTHMBHOIO 00y4eHMs

«KeHc-3amaua» (4/2 gaca).

JlaGoparopuass pabdora Ne 7. ®opmMupoBaHHMe YACTOTHO 3aBUCHMBIX

XapPaKTEePUCTUK ycuauress (4 yaca).

JlaGoparopnass padora Ne 8. KommneHcanmuoHHbIe CTA0WIH3ATOPbI

HanpsikeHus (6 yacos).

I, YYEBHO-METOAWYECKOE OBECIIEHEHUME
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIIUXCSI
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOydaromuxcst 1O  aucHuiuiiHe  «DU3WYEeCKUe  OCHOBBI  DJIEKTPOHUKI)

npenacrasiieHo B [Ipunoxenuu 1 u BkiroyaeT B ceOs:
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OHJIaH-Fpa(I)I/IK BBIIIOJTHEHHUSI CaMOCTOSITEIIbHOMN pa6OTI>I 110 JUCHUIIJIMHC, B

TOM YHCJIC IIPUMCPHBIC HOPMbI BPEMCHHU Ha BBIINTOJIHCHHC 110 KAKJIOMY 3a/IaHU1IO,

® XapaKTCPHUCTHUKA 3a,Z[aHI/Iﬁ JJI1 CaMOCTOSITEJIbHOM pa6OTI>I CTYACHTOB H

MCTOJUYCCKHUC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

e TpeOOBaHUS

K MpCaCTaBJICHUIO u

CaMOCTOSITCJIbHOM pa60T51;

0(hOpPMIIEHUIO

e KPUTEPUHU OLIEHKH BBIITOJIHEHHS CAMOCTOSTEILHON paOOTHI.

pE3yNbTATOB

IV. KOHTPO.JIb JOCTUXEHMUS LEJEN KYPCA

MOJTyYEHHBIX PE3yIbTATOB,
METOJaMHU
MaTeMaTHYECKOU
CTaTHCTUKH U1 00pabOTKH
pe3yIbTaTOB

Ne | Konrpomupye Kopp! u stansr popmupoBanus OneHouHbIe CpeCTBA
/T | MbI€ pa3eisl / KOMITCTCHITH I
TCMBI TEKYLIUI MIPOMEKYTOU
AUCHHILTHHEL KOHTPOJIb Has
aTTecTalus
1 | Homynposogn | OIIK-2 3HaeT OCHOBHBIC [1P-1 Tect no | 3auer.
HUKOBBIE MaTEeMaTHYECCKUE METOAbI TII1 HepequL
IpUOOPEI aHajusa SICKTpOHHbIX npudopam BOIIPOCOB K
cxeM, GU3NIECKUE 3aKOHBI, sauery 1-9
SIBJICHHSI ¥ TTPOIIECCHI,
MPOUCXO/ISIIHE B
MOy IIPOBOAHUKOBBIX
npudopax;
YMeer npuUMeHsITh T1P-2 3ayer.
MATEMATHYCCKHUE MCTOAbI KOHTpPOJILHAS HepequL
aHaJTn3a JEKTPOHHBIX paGora 1 BOIIPOCOB K
cxeM, (hruzndeckre 3aKOHBI sauery 10-22
JUTSL OTIPEICIICHHUS] CBOWCTB
AJIEKTPOHHBIX PHUOOPOB;
Bnaneer metonamu I1P-6 3anmra | 3auer.
TIOCTPOCHHUSA _ | maboparopuo | Ilepeyensb
MaTeMaTHYCCKUX MOZIENCH | i paGoTsl Ne | BOIIPOCOB K
IIOJIYTIPOBOJHUKOBBIX 1 sauery 10-22,
MpuOOPOB H 5 26-29
coJiepKaTeIbHON
HMHTEPIIPETALU

14




JIAJIBHEBOCTOYHbIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouas mporpamma y4e6Hoii AucHUIIMHBI «@H3MYecKHe OCHOBBI 3JIeKTPOTEXHHKI HaNpaBjieHue noarorosku 13.03.02 «3aexTpodHepreTuka u
3J1eKTpoTeXHUKa». [Ipodunib «DaekTpocHadkeHHe»

PazpaboTuuku: K.T.H., goueHTt B.K. W neHTHhHUKAINOHHBIH HOMED: KOoHTpOIBbHBIN 3K3eMIUIAp HAXOAUTCS Ha Jlucr 15u3 74
VcoubLes, K.T.H., Z00eHT A.M. YMK.19.22(55)-13.03.02 -51.5.20. - Kadeape EKTPOdHEPreTUKA U AIIEKTPOTEXHHUKH
XaHHAHOB 2014
SKCIIEPUMEHTOB, ITAKETAMHA
MPUKIIAIHBIX IIPOrpPaMM,
HCTIOJIb3YEMBIX IIPU
MOJICIIMPOBAHUH
AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB;
2 | Yeunutenu IIK-1 3HaeT METOAUKU IIP-1 Tect mo | 3auer.
CUTHAJIOB MPOBEACHUA Tpan3uctopH | [lepeuenn
3KCHepI/IMeHTiUH>HLIX BIM BOIIPOCOB K
HCCICIOBAaHNH yCUIMTensaM | 3auery 23-25
MTOJIYTIPOBOJHUKOBBIX
MprOOPOB | AIIEKTPOHHBIX
YCTPOMCTB;
YMeeT MEeTOIUKHU I1P-2 3auer.
HPOBCACHNA KOoHTpoabHas | [lepeuenn
3KCHepI/IMCHT§J]I)HI)IX pabota 2 BOIPOCOB K
HUCcCiIeJ10BaHN 3a4eTy 30-50
MTOJIYTIPOBOJHUKOBBIX
MprOOPOB | AIIEKTPOHHBIX
YCTPOMCTB;
Bnaneer I1P-6 3amura | 3ayer.
crioco0aMu ornpeeIeHUs nabopatopHo | Ilepeuenp
CcOCTaBa YCUIMTENEH W | i1 pabotel Ne | BOpoCoB Kk

pacdeTa uxX napaMeTpoB;
METOJIUKaMH BBIOOpa U

2

3auety 30-50

paboTOCTIOCOOHOCTH 1
MOJTyYEeHHUs 3aJJaHHBIX
apamMeTpoB
AIIEKTPOHHBIX
YCTPONCTB;

MIPOBEPKHU
MOJIYTIPOBOJHUKOBBIX
npudopoB

3 | Jlornueckue [1K-2 3HaeT MEeTO/bl [1P-1 Tect no | Dx3ameH.

AJIEMEHTBI 00paboTku pe3ynbraToB | JoruueckuM | [lepeuens

AKCIIEPUMEHTATIbHBIX 3JIeMEHTaM BOIIPOCOB K
JI@HHBIX, ITOJTYYEHHBIX sK3ameny 11-
MIPU UCCIIEIOBAHUU 15
AJIEKTPOHHBIX YCTPOWCTB,
C UCIOJIb30BAaHUEM
TEOPUHU BEPOSITHOCTEN U
MaTeMaTHYECKON
CTaTHCTHUKH,
YwMmeer ananmusupoBatb u | [1P-2 DK3aMeH.
0000111aTh pe3yNbTaThl KoHTposbHas | [lepeuens
AKCIIEPUMEHTOB JJIs1 pabora 4 BOIIPOCOB K
pa3paboTKu JK3aMeHy 16-
PEKOMEHIAITHN 10 21
o0ecreyeHnIo
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Bnaneer MmeTonamu I1P-6 3anmTa | Dx3ameH.
CTaTUCTUYECKOU naboparopuo | [lepeuenn
00paboTKH pe3ynbTaToB | i paboThl No | BOIpPOCOB K
DKCIIEPUMEHTAIIbHBIX 4 sK3aMeHy 21-
HCCIIEIOBaHUI 40
AJIEKTPOHHBIX
YCTPOMCTB;
MPaKTUUYECKUMU
HAaBBIKAMH OLICHKHU
MOrPEIIHOCTEN
HKCIIEPUMEHTOB;

4 | BropuuHsle I1K-5 3naet npuHOUIE padotsl | [TP-1 Tect mo | Dx3ameH.
HUCTOYHUKHU AIIEKTPOHHBIX YCTPOUCTB, | cTrabunuzato | [lepeuenn
MUTAHUS WX XapaKTePUCTUKH; pam BOIIPOCOB K
(BUIT) 0003HaYCHHS HaNpsDKeHUs: | Sk3ameny 1-8

ANIEKTPOHHBIX YCTPOUCTB

Ha cxemax

AIEKTPOIHEPrETUYECKUX

00BEKTOB;

TEOPUHU BEPOSITHOCTEN U

MaTeMaTUYeCKOn

CTaTUCTHUKH;

YMeer ananusupoBath U I1P-5 [Tepeuenn
0060011aTh pe3yabTaThl KypcoBas BOITPOCOB K
9KCIEPUMEHTOB JJIsI paboTa K3aMeny 1-
pa3paboTKH PEeKOMEH /1At 10

1o o0eCTeYeHnIo

paboOTOCIIOCOOHOCTH U

HOJTyYCHHS 3aaHHBIX

napaMeTpOB JIEKTPOHHBIX

YCTPOMCTB;

Bmaneer merogamu T1P-5 DK3aMeH.
CTATUCTUYECKOU KypcoBasi IIepeuenn
00paboOTKH pe3yabTaToB pabota BOTIPOCOB K
OKCHEPHMEHTABHBIX SK3aMeHy -
HCCIIeIOBaHUI 10
3JICKTPOHHBIX YCTPONCTB;

MPAKTUYCCKNMU HaBbIKaMU

OLICHKH TIOTPEIIHOCTEN

IKCIIEPUMEHTOB;

5 | 'enepaTtopsl [TK-2 3Haer ITP-1 Tect nmo | Dk3ameH.

cur"azios (I'C) METO/IbI 00pabOTKH renepatopam | Ilepeuens
pe3yJILTaTOB CHUT'HAJIOB BOIIPOCOB K
SKCIICPUMEHTAIBHBIX 3K3aMeHy 41 -
JAHHBIX, TIOJTYYCHHBIX MTPU 54
UCCIIeIOBAaHUH
AJIEKTPOHHBIX YCTPOMICTB, C
UCIIOJIb30BAaHUEM TEOPHH
BEpOSITHOCTEU U
MaTEMATHYCCKOU
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CTaTUCTUKH;
YMeeT KoMIIOHOBATh U I1P-2 DK3aMeH.
pacCYUTHIBATh CXEMBI KoHTpoJibHas | [lepeueHn
IOJIyIIPOBOJHUKOBBIX pabora 7 BOIIPOCOB K
pHOOPOB M SJIEKTPOHHBIX 3K3aMeny 41-
YCTPOWCTB; BEIOMPAThH 54
MOJIYIIPOBOIHUKOBEIE
MPUOOPBI 1 DIICKTPOHHBIC
YCTPOMCTBA;
Bmaneer crocobamu | ITP-6 3amura | DKx3aMeH.
OnpeACICHUS cocrasa | jabopatopHo | [lepeuenp
IIOJIyIPOBOAHUKOBBIX 11 paboTbl No | BOIpOCOB K
nproOpOB o 16 dK3ameny 41-
DJICKTPOHHBIX YCTPOHUCTB 54
U UX I1apaMeTPOB;
METOJIUKaMH BhIOOpA U
MPOBEPKU
MOJIYIIPOBOJHUKOBBIX
npuOOPOB U JCKTPOHHBIX
YCTPOMCTB.

Tumosrie KOHTPOJIbHEBIC 3aJaHus, METOAUYCCKUC MaTCpUaJIbl,

OTIpE/IETSAIONINE MPOUEAYPhl OLEHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U (MJIN)
OMbITa JAESITEIbHOCTH, a TAaKXK€ KPUTEpPUM M TIOKa3aTesld, HEOOXOAUMBIE MJisi
OLICHKM 3HAHWI, YMEHHI, HaBBIKOB M XapaKTEPU3YIOIIHUE 3Tarbl (HOPMUPOBAHUS
KOMIIETEHIIUH B MPOIIECCE OCBOCHHS 00pa30BaTeIbHON MPOrpaMMBbl MTPEICTAaBICHbI

B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JINTEPATYPbI U THOOPMAIITMOHHOE
OBECIHNHEYEHUE JUCIUIIJINHBI
OcHoBHas JquTEparypa
(anexmponmbie u neyammvie u30amUs1)

1. du3nYecKue OCHOBBI DJEKTPOHUKH : METOJMYECKHE YKa3aHHUS K
naboparopHbeIM padoram / coct. B. K. Ycomsues; Bnaguocrok: U3n-so JABI'TY,
2007. —47 c. - Pexxum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:391464 &theme=FEFU
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2. dusznyeckue OCHOBBI IEKTPOHUKH : yueOHoe rnocodue / FO. W. I'anoukuH ;
BnanuBoctok: Wszn-so JABITY, 2008. — 122c. - Pexum pocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:384166&theme=FEFU

3.  dusuveckre OCHOBBI IEKTPOHUKH : ydeOHOe mocodue / FO. A. CmupHOB,
C. B. Coxkonos, E. B. Turos; Cankr-Iletepoypr: U3a-Bo Jlaus, 2013. — 560 c. -
Pexxum moctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:727849&theme=FEFU

JlonoiHUTE IbHAS JIMTEepaTypa
(onexmponnwvie u neuammvie uzoanus)

1. Omnamuuit FO.®. u gp. Ananorosas u nudponas sekTponuka. ([lomHbri
Kypc): Yueonuk mnsa By3oB / FO.®D. Onagumii, O.11. I'myaxkun, A.W. I'ypos; Ilog
pen. O.I1. I'mynkuna. — M.: I'opaudas nunus — Tenexkom, 2005. — 768 c. - Pexxum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:246729&theme=FEFU

2. ®usnueckre OCHOBBI (PYHKIIMOHAIBHON AIEKTPOHHUKH : ydeOHOEe mocodue
st By3oB / A. @. KpaBuenko ; otB. pen. M. I'. HeussectHsiit. HoBocubupck :
N3n-Bo HoBocubupckoro ynusepcutera , 2000. — 442 c. - Pexum pocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:14771&theme=FEFU

3. OCHOBBI DIEKTPOHUKH U UU(GPOBOH CXEMOTEXHUKH : YYEOHUK JJIs
HayaJbHOro mnpodeccuoHanbHoro obpazoBanus / C. A. boromonoB. Mocksa:
Axanemust, 2015. — 204 c. - PexxuMm noctymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:790118&theme=FEFU

4. PaamoTexHUYecKUe enu u CUTHAJIBI. JlabopaTopHbIii
KOMITBIOTEPU3UPOBAHHBIM  MPAKTUKyM: Y4YeOHOe TOocoOMe Mg  CpPEeaHHX
npodeccuoHaNbHBIX yueOHBIX 3aBefeHui. Karanos B. . — M.: T'opsiuas nuHus-

Tenexom, 2004. — 154 c: un. - Pexxum pocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:394849&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»
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1. JTaBpoB B.M. DnektpoTexHuka M 3JeKTpoHHKA: KOHCHEKT NeKuui. -
Openbypr: TOY OI'Y, 2004. - 98 ¢ - Pexum pgocryna:
http://window.edu.ru/resource/301/19301

2. BunokypoB E.b. Dnexktponnka. YuebHoe mocobue. - Tam60B: M3a-Bo

TI'TY, 2004. - 80 c. - Pexxum gocryma: http://window.edu.ru/resource/726/21726

3. 3Bagpmerii B.IL, IIIwmua A.H., Hedenves A.M. Amnanorosas
AJIEKTPOHUKA: YueOHoe nmocobue. - Bonrorpan: Usn-so BoarI'TV, 2007. - 80 c. -

Pesxxum noctyna: http://window.edu.ru/resource/382/77382

4. HacoipoB M.A. KoHcrmekTsl JieKIui 10 HUGPOBOM IIEKTPOHUKE.
VYyebnoe mnocobme. - Kazawp: KI'Y, 2006. - 98 c. - Pexum pgocrtymna:

http://window.edu.ru/resource/034/77034

5. Benenue B snextponuky / ®@urbepa b., Knospp P., U3a-Bo MK
Ipecc, 2007. — 208 C. - Pexxum JIOCTYyTA:
http://e.lanbook.com/books/element.php?pll id=856

Ilepeyens HHGPOPMALUOHHBIX TEXHOJIOT UM
U IPOrPaMMHOI0 o0ecrevYeHust

[Ipu  ocymiecTBiaeHMH  0Opa30BaTEIBLHOTO  MpoOLlECCa  HCIMOIB3YEeTCs
cieayrwliee mnporpammHoe oOecrieuenue: Microsoft Office (Access, Excel,
PowerPoint, Word m T1. 1x); mporpammHoe oOecriedeHHE ISl BBIIOJTHCHUS
matematudeckux pacuéroB  MathCAD; IlporpamMMHoe obecriedeHue Juis
MOJICJIMPOBaHUS  ANEKTPOHHBIX cxem Multisim, mnporpammuoe obecrnieucHue
ANIEKTPOHHOTO pecypcea caitta IBDY, Bkmtouas Ob6C IBOY.

[Ipu  ocymecTBieHnH  00pa30BAaTENBHOTO  TIPOIECCa  HMCIONB3YIOTCS
cieaywomue  UHGOPMAIMOHHO  crnpaBoyHbie  cucrembl: ObC  JIBOY,
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npopeccuonanpHass nouckoBas cuctema JSTOR, osnexktponHHas OubnmnoTeka
mucceptranuii PI'b, Hayunas snextponnas 6uommoreka eLIBRARY, snexrponHo-
OubnuoTeuyHass cucTeMa M3AarenbcTBa «JlaHb», d3nekTpoHHas OubnIHOTEKA
"KoncynpTanT cTyneHTta", sJeKTpoHHO-OmOmmoreuHass cuctema [PRbooks,
unpopmarmonnas cuctema "EJJMHOE OKHO noctynma x o0pa3oBareabHbIM

pecypcam".

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO JUCHUIIJIMHBI

Ha usydyenue aucturuimnabl «dusndeckre 0CHOBBI AJIEKTPOHUKUY» OTBOIUTCS
90/24 yaca aynutopHbIxX 3aHaThil ¥ 54/120 yaca camoCTOSTENHHOU pabOTHI.

CoBpeMeHHbIe o0OpazoBarebHbIe TEXHOJIOTUU MpeayCMaTpUBaIOT
B3aMMOCBSI3aHHYIO JCATEIBHOCTh TpernojaBareis W ydammxcs. [lpum uszydeHuun
JAHHOW  JUCIUIUIMHBI ~ HCIOJB3YIOTCS  TPAJWIMOHHBIE W  WHTEPaKTHBHBIC
oOpa3oBaTenbHbIE TEXHOJIOTHH:

- JeKIuu (PacCMOTPEHUE TEOPETHYECKOT0 MaTepuaia) ¢ HCIOIb30BaHHEM
MYJIbTUMEIMMHBIX TEXHOJOTUH (TIpEe3eHTAaIMu), DKCIPECC-TECThl, YCTHBIC OJIHII-
OMPOCHl B Hauaje JIEKIMM OPUECHTUPOBAHBI HA OOOOIIEHUE U OIpeJeICHHE
B3aMMOCBS3H JIEKIIMOHHOTO MaTepHaa;

-paKTHYeCcKHe 3aHATHA TIPOBOJSTCSA HA 0a3e KOMIBIOTEPHOTO Kiacca, Te
BBITIOJIHSFOTCS ~ TMPAKTHYECKWEe  3aJadyd [0  pacueTy  XapaKTEePHCTHK
MOJTYITPOBOTHUKOBBIX MPUOOPOB, CXEM YCHUITUTEIICH U TeHEPaTOPOB CUTHAJIOB.

-1a0opaTopHbie pPadoThHI MPOBOAITCS Ha 0a3e KOMIBIOTEPHOTO Kjacca C
WCITOJIb30BAaHUEM MOJICTUPYIOIINX JJICKTPOHHBIC yCTpoicTBa mporpamm. OIleHKa
pe3yNbTaTa BRIMOJHEHUS J1a00OpaTOPHBIX PabOT MpOXoauT B hopme codecenoBaHus
VI KOMIIBIOTEPHOTO TECTUPOBAHMSI.

- KypcoBasi padoTa BBINOJHACTCA C HCIOJIb30BAaHUEM, pPa3pabOTaHHOM
aBTOPOM, MPOrPaMMBbI, pealn30BaHHON B mporpammHoM obecrnieuenun MathCAD.
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3amMTa KypcoBOM pabOThl MPOBOAMTCA B (¢opMme coOeceqoBaHUs WU
KOMIIBIOTEPHOT'O0 TECTUPOBAHUS.
PexoMeHnxanuu no moaAroToBKe K 3K3aMeHy (3a4éTy):

Kaxnpiii yueOHBIH CeMecTp 3aKaHUMBAeTCs 3a4eTHO-IPK3aMEHALIMOHHOU
ceccueit. IloAroToBKka K 3a4eTHO-’K3aMEHAIIMOHHON CECCHHU, cjJlaya 3auyeTOB M
AK3aMCHOB SBJIACTCS TAKXKE CaMOCTOSTENIbHOM paboToil cTyneHTa. OCHOBHOE B
MOATOTOBKE K CECCUU — MTOBTOPEHUE BCEro y4eOHOro MaTepuayia JUCHUIUIUHBI, 10
KOTOpOMY HEOOXOJUMO CllaBaTh 3ayeT WM 3K3aMeH. TOJbKO TOT CTYACHT
YCIIEBAET, KTO XOPOIIO YCBOWJI yueOHbIM MaTepuain. Eciu cTyneHT mioxo padoTan
B CEMECTpe, MPOMYyCKas JEKINH, CIyIIal UX HEBHUMATEJIbHO, HE KOHCIIEKTUPOBAJI,
HE M3y4yaJl peKOMEHIOBAaHHYIO JIUTEPATypy, TO B MPOLIECCE MOJATOTOBKH K CECCUU
eMy TPUIETCS HE TMOBTOPSIThH YK€ 3HAKOMOE, a 3aHOBO B KOPOTKUM CPOK H3yyaTb
BeCh yueOHBIN MaTepuai. Bce 3To 3auacTyio HEBO3MOXKHO CJieflaTh M3-3a HEXBATKU
BpeMeHH. JIJIsi Takoro CTyJIE€HTa IOATOTOBKA K 3ayeTy WM dK3aMeHy Oyaer
TPYAHBIM, & UHOTJIa U HEMIOCWJIBHBIM JIEJIOM, & KOHEUHBIN pe3yJIbTaT - BO3MOXKHOE

OTUYHUCJICHUC U3 yqe6H0ro 3aBCICHUA

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHUIIJINHBI
JIeKIMOHHbIE W NPAKTHUYECKUE 3aHATUS N0 AucHUIIMHE «Du3ndeckue
OCHOBBI DJIEKTPOHUKI MPOXOJAT B ayIUTOPHUAX, 000PYIOBAHHBIX KOMITBIOTEPAMHU
tuna Lenovo C360G-i34164G500UDK ¢  nUIEH3WOHHBIMH — MIPOTpaMMaMu
MicrosoftOffice 2010 u aynuo-Bu3yalbHBIMU cpeAcTBaMH MpoekTtop Panasonic
DLPProjectorPT-D2110XE, mnazma LG FLATRON M4716CCBAM4716C]. dns
BBITIOJIHEHUSI CaMOCTOSTEIILHON pabOThl CTYIEHTHl B JKUJIBIX Koprycax JIBOY

o0ecneuensl Wi-Fi.

JlaGoparopubie  paboThl MO  AUCHUIUIMHE  «DU3HUYECKHE  OCHOBBI

ANEKTPOHUKM»  MpoBoAsTcs B  ayautopuun L-418, obGopymoBannoit 12
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KOMITBIOTEpaMH C JIMIICH3MOHHBIMU mporpammamu MicrosoftOffice 2010 u Multi-

sim.

KypcoBass pabGora oOecrieueHa HaOOpOM TIPOTpaMM,

ONpeIEISAIOINX

BapHaHTHI 33JJaHUsI, METOAMKY BBIIIOJIHEHUS KYpCOBOM pabOTHI U 0a3y CpaBOYHOMN

uH(bOpMaIUu.

22




IIpunoxenue 1

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepanbHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO0 00Opa3oBaHUs
«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(ABDY)

NHKEHEPHAS HIKOJIA
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HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJILHOH paﬁoTbI o IMCIOMIIJIMHE

Ne ni/m, HMara/cpoxkn | Bug CPC | IlpumepHble dopma
BBINOJIHEHUS HOPMBI KOHTPOJIS
TemMa padoThl
BpeMeHHU Ha
BbINOJIHEHHE
1.Cunres cxeMbl 6-7 "Henend KP 1 Henens I1P-1
KOMIIEHCAI[MOHHOTO
crabmmsaropa (KCH) > cemectpa
2. Pacuér perynupyromero | 8-9 nemens KP 1 Henens I1P-1
snementa KCH.
5 cemecTpa
3. Pacuer ycunurens u 10-11 menens | KP 1 Henens I1P-1
naryrka Hanpsokenuss KCH
5 cemectpa
4. Pacuer mapamerpoB KCH | 12-14 nenens | KP 1 Henens [TP-1 i YO-1
5 cemecTpa

Matepuaiibl U1si CaMOCTOATENbHON PaboThl CTYJIEHTOB MOATOTOBJICHBI B BUJIE

VMHIUBUIYAIBHBIX 3aaHui 110 KypcoBoil padote. [lonubiii kommiekt KP «Pacuer

KOMIICHCAlIMOHHOI'O CTaGI/IJ'H/ISaTOpa HAIIPSIKCHUA)

Cy10BO DHEPreTUKU U AaBTOMATHKH.

XpaHiTcs Ha Kadeape

Hus pacuéroB u odopmieHus KP wucnonssyrorcst mporpammer: MathCAD,

Word.

XapakTepucTHKA 3aJaHUH VISl CAMOCTOATEILHON PadoThI CTYICHTOB U

METOAUICCKHUEC PCKOMECHAAIUH 110 UX BBINNOJHCHHUIO

BapuaHTsbl KypcoBoii padoTsl «Pacdyer cTaduin3aTopa HANPAKESHUSD)

B kypcoBoii pabote

KOMIICHCAaIIMOHHOI'O

cTabuiam3aropa

CTYJCHTBI

HaIpsKCHU S

paCcCUHUTBIBAIOT OJHWMH HN3 BaPHAHTOB

(KCH):

KCH

MOCJICIOBATEIPHOIO THUIA HA TPAH3UCTOpPAax OJMHAKOBOM MNPOBOAMMOCTH P-N-P
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tuna; KCH mnocnemoBarenbHOr0o TUIa HAa  TPAH3UCTOpaX  OJMHAKOBOM
npoBoaumocTu N-p-n tuna; KCH mnociegoBaTensHOro THIA HAa TPAH3UCTOPAX
pasnoii npoBoaumoctr; KCH nmapannensHOro tuma.

BapuanTsl 3a71aHUs K KypcOBO# pabote

N | PO | VOT | AH | Uy | b | dUn | qn | f |m
Bap. B A 0.€. 0.€. I'a
L 1 1 1 | 24 | 025 | 012 | 0025 | 50 | 2
2 1| 2 2 | 5 | 03 | 015 | 003 |60 |°?
3 2 | 1 1 | 22 | 03 | 015 | 004 |50 |3
4 2 | 2 > | 35 | 05 | 01 | 005 |50 |°?
5 3 | 1 1 | 12 | 04 | 02 | 003 |50 |3
6 3 | 2 2 | 4 | 022|025 | 004 | 60?2
! 4 | 1 1 | 16 | 025 | 025 | 002 |50 |2
8 4 | 2 2> | 5 | o025 | 03 | 003 |60]|°
; 5 | 3 1 | 12 | 03 | 025 | 005 |50 | ©
10 6 | 3 1 | 15 | 027 | 022 | 004 |50 | 2
11 7 | 1 1 | 24 | 015 | 02 | 003 |60 |2
12 7 | 3 1 | 14 | 025 | 025 | 003 |50 | ©
13 8 | 1 1 | 22 | 02 | 015 | 0025 | 50 | 2
14 8 | 3 1 | 12 | 023 | 018 | 003 |60 |3
15 0 | 1 1 | 12 | 012 | 01 | 005 |50 |2
16 9 2 2> | 4 | o025 | 014 | 003 | 602
17 10| 1 1 | 16 | 008 | 015 | 0025 | 50 | °
8 0] 2 > | 5 | o015 | 015 | 004 | 60| °©
19 5 | 3 1 | 12 | 025 | 018 | 002 |50 |2
20 6 | 3 1 | 15 | 015 | 012 | 004 |60 | 3
21 9 | 2 > | 375 | 02 | 015 | 003 |50 |°

N
a1
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22 10 | 2 2 | 55 | 013 | 012 | 0035 | 50 | ©

23 4 1 1 | 16 | 025 | 025 | 002 |50 |2

24 0 | 2 2 5 | 015 | 015 | 004 | 60 | °

25 2 1 1 | 22 | 03 | 015 | 004 |50 °

BapI/IaHTI)I 3a1aHUS K KprOBOﬁ pa60Te (HpOI[O.TDKGHHC)
N | P3| VOT | JH | U, I, dUs, 0, f, [ m
Bap. B A 0.c€. 0.€. I'o

26 | 5 2 2 | 35 0.5 0.1 005 | 50 | 2
21| 3 1 1| 12 0.4 02 | 003 |50 |3
28 | 3 2 2 4 022 | 025 | 004 | 60 | 2
29 | ¢ 3 1 | 15 | 027 | 022 | 004 |50 |2
30 | 4 2 2 025 | 03 003 | 60 | 3
31 | ¢ 2 2 025 | 014 | 003 | 60 | 2
32 | & 3 1 | 12 03 | 025 | 005 | 60 | 6
3 | 7 1 1 24 | 015 | 0.2 003 | 60 | 2
34 | 4 3 1 | 14 | 025 | 025 | 003 |50 |6
3% | g 1 1 | 2 02 | 015 | 0025 | 50 | 2
36 | g 3 1 | 12 | 023 | 018 | 003 | 60 |3
37 1 2 2 5 03 | 015 | 003 | 60 | 2
38 | 10| 2 2 | 55 | 013 | 012 | 0035 | 50 | 6
39 10| 1 1 | 16 | 008 | 015 | 0025 | 50 | 3
40 1 1 1 | 24 | 025 | 012 | 0025 | 50 | 2
Al 1 2 3 6 03 | 015 | 003 | 60 | 2
2 | 5 1 1 | 20 0.3 015 | 004 | 50 | 3
3 | ) 2 2 | 35 0.5 0.1 005 | 50 | 2
a4 3 1 1 | 14 0.4 0.2 003 | 50 | 3
I 2 2 5 022 | 025 | 004 | 60 | 2

N
»
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6 | 4 1 1 | 15 | 025 | 025 | 002 | 50 | 2
ar |y 2 2 4 0.25 0.3 003 | 60 | 3
8 | 5 3 1 | 10 03 | 025 | 005 |50 |6
9 | 4 3 1 | 14 | 027 | 022 | 004 |50 |2
50 | 7 1 1 | 22 | 015 | 02 003 | 60 | 2
o1 | 7 3 1 | 16 | 025 | 025 | 003 | 50 | 6
52 | g 1 1 | 20 02 | 015 | 0025 | 50 | 2
8 | g 3 1 | 14 | 023 | 018 | 003 | 60 | 3
4 | g 1 1 | 13 | 012 0.1 005 | 50 | 3

TpeGoBanus K npeacTaBIeHUI0 U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOSITeJILHOI PadoThI
Pe3ynbrarel caMOCTOSATENbHOM pabOThl CTYACHT BBINOJHIET B BUJE
NUCBMEHHOTO  OTYeTa,  COJEPXKAIIEro  MOSCHUTEIbHYIO  3alUCKy U
IPUHLUIIHNATIBHYIO CXeMY CTaOUIIN3aTopa HaNpsKEHUS
W3noxxeHne B MOSICHUTEIBHOM 3alMCKE JOHKHO OBITh CXKATBIM, SICHBIM U
CONMPOBOXKJAATbCS  (popMynamMH, LHUPPOBBIMU JaHHBIMHM, cxeMamu. Lludposoit

MaTtepuai HeooXoauMo ohOPMIISITH B BUE TaOHII.

Kpurepuu oieHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

v' 10-9 GamioB BBICTABISAETCS CTYICHTY, €CIH CTYACHT BBIMOJHHUI BCE
NYHKTBl pacu€THo-rpaduueckoro 3afganus. PakTUUECKUX OUIMOOK, CBA3AHHBIX C
MOHUMAaHUEM TpoOJIeMbl, HeT; rpaduyecku pabora odopmieHa npaBuwibHO. [Ipu
3alUTe CTYICHT OTBEUYAET Ha BCE BOMPOCHI IIPETIOaBaTEIIsl.

v' 8-7 - GaiioB — paboTa BHINOJHEHA MOJHOCTHIO; JOMYIIEHO He Ooiee |
omnbku nipu BeIOOpe anemeHToB KCH mnu  ogna-aBe ommOku B 0popMIIEHUU

pabortsl. [Ipu 3amure cTyIeHT OTBEYAET Ha BCE BOMPOCHI MPEMOAABATENS.
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v’ 7-6 Gamn — pabora BBIIOJHEHA IOJHOCTHIO. JlomyiieHo He Oonee 2

omnbok B pacuérax PI'P wnu odopmnenun pabotsl. [lpu 3ammre cTyaeHT He

oTBeYaeT Ha 1-2 BOIIpOCa IpCIiogaBaTClid.

v'  6-5 6awioB -

Pabora Bemonnena. [lomymeno Tpu uiam Oosee Tpex

omuOOoK B pacuérax, B oopmieHun padboTsl. [Ipu 3amure CTyeHT He OTBEYaeT Ha

2-3 Bompoca npenogaBaTes.
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MMacnopt ®OC
Koa n 9Tanel Q)OpMHPOBaHI/IH KOMIIETCHIIUN
dopmyaupoBka
KOMIICTCHIIUHU
COBPEMCHHBIC IIpOorpaMMHBIC Cpe€acTBa paGOTBI C
AOKYMEHTAMH PA3JIMYHBIX TUIIOB;
3Haer NPUHIUIBI PabOThl KOMITBIOTEPHBIX CETEW, B TOM YHCIIE
cetu MHTEepHeT;

OIIK-1 - OCHOBBI TEXHOJIOTHH CO3IaHUs 0a3 TaHHBIX
CIIOCOBHOCTBIO HUCIIOJIb30BaTh COBperHHBIe TCXHOJIOT'HNH O6pa6OTI(I/I
OCYIIIECTBIATE TTOHCK, nH(pOpMAIINHY, XPAHALICHCS B TOKYMEHTAX;

XpaHEHHe, 06pa6 OTKY HUCIIOJIb30BaTh THIICPTECKCTOBLIC TE€XHOJIOI'NH Ipu
W anamu3 urdopmarmn| Yameer CO3JIaHUU CTPAHUL U1 HHTCPHET;
13 Pa3IHIHBIX (I)OpMYJ'II/IPOBaTL 3a1pocChl AJId  IMOMCKa PIH(bOpMaI_II/II/I B
HCTOYHUKOB 1 0a3 CCTH HHTCPHET,
HUCIIOJIb30BaTh OCHOBBI TCXHOJIOTHMH  CO3aaHHuA 0a3
JAaHHBIX, IIPEACTABIIATH
JaHHBIX.
ee B TpedyeMoM
(bopMaTe c COBpPEMEHHBIMU IIPOI'PaMMHBIMH CPE€ACTBAMU COSI[aI-\IJI/IH u
B ——— pelaKTUPOBaHUS TOKYMEHTOB, 0OpabOTKH XpaHSIIEHCs B
HUX HH(bOpMaHHH;
I/IHq)OpMaLII/IOHHbIX,
COBpPCMCHHBIMU HNPOIrpaMMHBIMH CPCACTBAMU CO3JaHUA U
KOMITBIOTCPHBIX U .
o PE€AAKTUPOBAHUA CTPAHUIL] CAUTOB;
CCTCBBIX TEXHOJIOT'MHU Brnaneer
MCTOAaMH HCII0JIb30BaHUA COBPEMECHHBIX
I/IH(I)OpMaI_[I/IOHHBIX peCypcoB IIpu  IOUCKE
MH(}OpMaLIUY B CETH UHTEPHET;
COBPEMEHHBIMU IIPOIrpaMMHBIMU CPEIACTBaMH CO3JaHUA U
peIaKkTUpoBaHus 0a3 JaHHBIX.

OIIK-2 3Haer OCHOBHEIE MaTeMaTH4eCKUe METO/EI aHaian3a
CIIOCOOHOCTBIO QJICKTPOHHBLIX CXEM, (1)I/I3I/I‘-ICCKI/IC 3aKOHBbI, SBJICHHA H
IIPUMEHATH IIpoOHECChl, MPOUCXOAAININE B TIOJTYITPOBOJHHUKOBBIX
COOTBET CTByTOH.IPII’I HpI/I60an;

(1)I/I3I/IKO' VYmeer IPHUMCHATH MaTEMATHUYCCKHUEC METOAbI aHaJIu3a
MaTeMaTH4YeCKHi OJICKTPOHHBIX CXEM, (1)I/I3I/I‘-I€CKI/IG 3aKOHBI JJIsA
arnmapar, METOIbI OIpe/iesICHUs] CBOMCTB JIE€KTPOHHBIX MPUOOPOB;

aHaJIu3a u Bnaneer METOoJaMU IMOCTPOCHUA MaTEeMAaTHYCCKUX MojieNnen
MOJECINPOBAHUA, TIIOJTYITPOBOJHHUKOBBIX HpI/I60p0B u CO,Hep)KaTeHLHOﬁ
TCOPETUUCCKOT'O U HWHTCPHIPETAIUN ITOJTYYCHHBIX PE3YyJIbTaTOB, METOOAMH
SKCIICPUMECHTAJIBHOI'O MaTeMaTHYEeCKON CTaTUCTHKHU IS O6pa6OTKI/I PE3yIbTaTOB
HCCIICOJOBAaHUA ITIPU OKCIICPUMCHTOB, IHaKkeTaMun MPUKITAAHBIX nmporpamm,
penieHun HCIIOJB3YEMBIX Inpu MOOCINPOBAHUN QJICKTPOHHBIX
npodeccHoHaIbHBIX puOOPOB U YCTPOUCTB;

3aaa4

IIK-1 3Haer METOJUKU IIPOBCACHUSA OKCIIEPUMEHTAJIbHBIX
CIIOCOOHOCTBIO HCCIIEIOBAaHUIM  MOJIYIPOBOJHUKOBBIX  MPHUOOPOB 51
y4acTBOBaTh B JJEKTPOHHBIX YCTPOUCTB;

IJIaHUPOBAHHWH, YmMmeet COCTaBJIAATh ILIaHBI IIPOBCACHHSA OKCICPUMEHTOB  IJIA
IIOATOTOBKE U HCCIICAOBAaHUA  ITOJYIIPOBOJHUKOBBIX HpI/I60pOB u
BBITIOJTHCHUH QJICKTPOHHBIX YCTpoﬁCTB;
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THUITOBBIX Bnaz[eeT HaBbIKaMM BBIIIOJIHEHUSA THUIIOBBIX OJOKCIICPHUMCHTAJIbHBIX
OKCIICPUMCEHTAJIBHBIX I/ICCJ'IGI[OBaHI/Iﬁ IMOJIYITPOBOAHHUKOBBIX HpI/I60p0B u
I/ICCJ'IC,I[OBaHI/Iﬁ o OJICKTPOHHBIX YCTpOP'ICTB;
3aJaHHOM METOJUKE
[1K-2 3Haer MeTOoABl 00pabOTKH pe3ylbTaTOB OSKCIEPUMEHTAIBHBIX
CIIOCOOHOCTBIO JaHHBIX, IMOJIYYCHHBIX IIPU HCCICIAOBAHUHU JSJICKTPOHHBIX
06pa6aTBIBaTB YCTpoﬁCTB, C HCIIOJIb30OBAHHUEM TCOPUU BGPOHTHOCTeﬁ u
PE3YIbTaThL MaTeMaTH4YeCKOM CTaTUCTHUKU,
9KCIICPUMCHTOB YmMmeer AHAJIM3UPOBATH U O606H.[21TB PE3YyIbTAThI SKCIICPUMCHTOB

Ui pa3pabOTKM  PEKOMEHJAIMi 1Mo  00ecreYeHuto
paboTOCTIOCOOHOCTH | TOJIyYEHUs 3aJaHHBIX ITapaMeTpPOB
JIEKTPOHHBIX YCTPOMCTB;

Bnaneer METOJAMU  CTAaTUCTHYECKOW 0OpabOTKH  pPe3ysbTaToB

SKCIEPUMEHTAIBHBIX HACCIe10BaHuN SJICKTPOHHBIX
YCTPOWMCTB; paKTHIECKUMU HaBbIKAMU OLICHKH
MOrPEMIHOCTEN IKCIIEPUMEHTOB;

I1K-5 3HaeT MPUHIUIIBI  pabOThI  AJIEKTPOHHBIX YCTPOMCTB,  HUX
TOTOBHOCTBIO XapaKTEPUCTUKH, O003HAYCHHUS AIICKTPOHHBIX YCTPOUCTB
onpenenarb Ha CXeMax 3JICKTPOIHEPTreTHYECKUX 0OBEKTOB;
apaMeTphl YmMmeer KOMIIOHOBATH " paccUuThLIBaTh CXEMBI
000pyTI0BaHUS MOJTYITPOBOJIHUKOBBIX ~ TTPUOOPOB U DIICKTPOHHBIX
00BEKTOB YCTPOMCTB; BBIOMPATH MOIYIIPOBOJHUKOBEIE npuooOpsl |
npodeCCHOHAIBHON 3JIEKTPOHHBIE YCTPOMCTBA;

ACSATCIIBHOCTU Bnaneer crocoboamu ompeJeIeHus COCTaBa MOJYIPOBOJHUKOBBIX

pUOOPOB U JIEKTPOHHBIX YCTPONCTB U UX MAapaMeTPOB;
METOJIMKaMHU BBIOOpa U TMPOBEPKH MOJYNPOBOJHUKOBBIX
prUOOPOB U BJIEKTPOHHBIX YCTPOHCTB

Hepequb HCIMOJB3YEMbIX OLCHOYHBIX CPEACTB

No | Kontponupye Konp! u aTansr popmupoBanus OueHouHbIE CpeACTBa
n/n | Mbie pa3zaenst / KOMITETeHITH I
TCMBI TEKYIUN IIPOMEXYTOY
AMCIIMILTHHEL KOHTPOJIb Hasi
aTTeCTaIus
1 | Homynposogn | OIIK-2 3HaeT OCHOBHBIC [1P-1 Tect no | 3auer.
UKOBBLIE MaTEMAaTHYECCKUEC METOAbI TII1 HepequB
IPUOOPEI aHajusa SICKTpOHHbIX npudopam BOIIPOCOB K
cxeM, QU3NIECKHUe 3aKOHBI, sauery 1-9
SIBJICHUSI U TIPOLIECCHI,
HPOUCXO/IAIINE B
TOJIYITPOBOTHUKOBBIX
npudopax;
VMeeT npruMeHsITh I1P-2 3auer.
MaTCMaTUYCCKHUEC MCTOIbI KOHTPOJIbHAA HepequB
aHaJIn3a 3JICKTPOHHBIX paGOTa 1 BOHpOCOB K

cxeM, (hru3nvecKre 3aKOHBI
JUTS OIIPEJIENIEHUS] CBOMCTB
AJIEKTPOHHBIX NPHUOOPOB;

3agery 10-22
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Bnaneer Mmetonamu
MOCTPOCHUS
MaTeMaTHYECKHX MOJAEIer
MOJTYTIPOBOJHUKOBBIX
nprudOpoB U
CoAEpXKaTENbHON
WHTEPIpeTalnu
MOTyYeHHBIX PE3yIHTaTOB,
METOAaMHU
MaTeMaTU4eCKOi
CTaTUCTUKH TSI 00pabOTKH
pe3yabTaToB
SKCIICPUMCHTOB, ITAKETaMU
MIPHUKIIATHBIX ITPOTPaMM,
HCII0JIb3YEMBIX IIPU
MOJICIIMPOBAHUN
ANIEKTPOHHBIX IPUOOPOB U
YCTPOICTB;

I1P-6 3amura
n1abopaTopHO

i paboThr No
1

3auer.
Ilepeuenn
BOIIPOCOB K
3agery 10-22,
26-29

Yceunurenu
CUTHAJIOB

I1K-1

3HaeT METOUKU
MIPOBEAEHUS
AKCIIEPUMEHTAITBHBIX
HCCIIEAOBAHUM
MOJTYPOBOHUKOBBIX
MpHOOPOB | AIIEKTPOHHBIX
YCTPOICTB;

IIP-1 Tect o
TPaH3UCTOPH
BIM
YCUITUTENSM

3auer.
Ilepeuenn
BOIIPOCOB K
3auety 23-25

YMeeT METOANKHN
MIPOBEICHUSI
9KCIIEPUMEHTAIILHBIX
HUCCIIEI0OBAHNN
MOTYPOBOAHUKOBBIX
npuOOPOB U DJEKTPOHHBIX
YCTPOMCTB;

I1P-2
KOHTPOJIbHAS
pabora 2

3ayer.
Ilepeuenn
BOIIPOCOB K
3ayety 30-50

Bnaneer

crocobamMu OrpeneaeHus
COCTaBa YCUJIUTENIEW WU
pacdera UX IapameTpoB;
MCTOAHUKaAMMN B1>16opa n
IIPOBEPKU
MOJIYIIPOBOAHUKOBBIX
npubopoB

IIP-6 3amuTa
nabopaTopHO

it paboTbr Ne
2

3auer.
Ilepeuenn
BOIIPOCOB K
3agety 30-50

Jlornueckue
3JIIEMEHTEI

[1K-2

3HaeT METOBI
00pabOTKH Pe3yIbTaTOB
AKCIIEPUMEHTAIIbHBIX
JAHHBIX, TOJTYYEHHBIX
MIPH UCCIIEIOBAHUN
AIEKTPOHHBIX YCTPOUCTB,
C HCIIOJIb30BaHUEM
TEOPHUH BEPOATHOCTEN U
MaTeMaTHIeCKOM
CTaTUCTHKH;

TIP-1 Tect mo
JIOTUYECKUM
3JIEMEHTaM

DK3aMeH.
Ilepeuenn
BOIIPOCOB K
sK3ameny 11-
15
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YmMmeer ananuzupoBath u | [1P-2 DK3aMeH.
00001aTh pe3ynbTaThl KoHTposibHas | [lepeuenb
AKCIEPUMEHTOB JJIsI pabora 4 BOIIPOCOB K
pa3paboTku sK3aMeHy 16-
PEKOMEH Al 10 21
o0ecreueHuo
paboTOCIIOCOOHOCTH U
MOJTYYSHUS 33JIaHHBIX
MapaMeTpoB
AJIIEKTPOHHBIX
YCTPOWCTB;
Bnaneer metonamu [TP-6 3amura | Dk3aMeH.
CTaTUCTUYECKOU nabopartopHo | Ilepeuenp
00paboTKHU pe3ynbTaToB | i paboTel No | BOMpPOCOB K
AKCIIEPUMEHTAIIbHBIX 4 sK3aMeHy 21-
HCCIIeI0BaHU N 40
AJIEKTPOHHBIX
YCTPOMCTB;
MPaKTUYECKUMU
HaBBIKAMH OLICHKHU
MOTPEIIHOCTEH
HKCIIEPUMEHTOB;

4 | BropuuHsle ITK-5 3naet npuHuuIbl padotsl | [1P-1 Tect mo | Dk3ameH.
HMCTOYHUKH AIIEKTPOHHBIX YCTPOUCTB, | crabunuzato | Ilepeuenn
MUTaHUS UX XapaKTePUCTUKH; pam BOITPOCOB K
(BHUII) 0003HaYeHUS HaTpsDKeHHs | DK3aMeHy 1-8

ANEKTPOHHBIX YCTPOUCTB

Ha cxemax

ANEKTPOIHEPrETHUECKUX

00BEKTOB;

TEOPHUH BEPOATHOCTEN U

MaTeMaTU4YECKOM

CTaTUCTUKH;

YMeer ananu3uposarb U I1P-5 Ilepeuenn
00001aTh pe3yIbTaThI KypcoBas BOIIPOCOB K
HKCIIEPUMEHTOB IS paGoTa SK3aMeHy 1-
pa3paboTKN peKOMEH AT 10

0 00ECIICYCHHIO

paboTOCIIOCOOHOCTH U

IMMOJIYYCHUA 3a1aHHBIX

MapaMeTPOB AEKTPOHHBIX

YCTPOWCTB;

Bmageet merogamu I1P-5 DK3aMeH.
CTAaTUCTUYECKON KypcoBas Ilepeuens
06pa6OTKI/I PE3YyJIbTAaTOB paGOTa BOIIPOCOB K
OKCTIEPHMEHTAITBHBIX K3aMeHy |-
HUCCICIJOBaHNHU 10
3JIEKTPOHHBIX YCTPOMCTB;

NPaKTHYECKUMU HABBIKAMH
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OIICHKH TTOTPEIIHOCTEN
3KCIIEPUMEHTOB;
5 | I'enepaTtopsl [TK-2 3Haet [TP-1 Tect mo | Dk3ameH.
curnasnos (I'C) METO/IbI 00pabOTKH renepatopam | [lepeuenn
pe3ynbTaTOB CUTHAJIOB BOIIPOCOB K
AKCTIEPUMEHTATBHBIX sK3aMeny 41-
JTaHHBIX, TOJIYYEHHBIX MPU 54
HCCICI0BaHUHI
3JIEKTPOHHBIX YCTPOMCTB, C
HCTIOJIb30BAHUEM TEOPUHU
BEPOSITHOCTEU U
MaTeMaTHYECKOM
CTaTHCTHUKH,
YMeeT KoMIoHOBaTh U I1P-2 DK3aMeH.
paCcCUUThIBATh CXEMBI KOHTpOJII)HaSI HepeT-ICHI)
MOJYIIPOBOTHMKOBBIX pabora 7 BOIIPOCOB K
NpHOOPOB M 3JIEKTPOHHBIX 3K3aMeny 41-
YCTpPOWCTB; BEIOMPATH 54
MOJIYTPOBOJHUKOBBIE
MpHOOPHI U DIICKTPOHHBIE
YCTPOICTBA;
Bmaneer crocobamu | ITP-6 3amura | DKx3aMeH.
OIIPCACICHU coCTaBa na60paTopHo Ilepeuenn
IOTYNPOBOIHUKOBBIX 1 paboTel No | BOMpOCOB K
proopoB _ulg sK3aMeHy 41-
DJIEKTPOHHBIX YCTPOUCTB 54
U ¥X I1apaMeTPOB;
METOJIUKaMH BhIOOpaA U
MIPOBEPKHU
MOJIYIIPOBOJHUKOBBIX
MprOOPOB U AIIEKTPOHHBIX
YCTPOMCTB.

IkaJia oueHUBaHus YPOBHA ¢(POPMHUPOBAHHOCTH KOMIIETEHIUM

Koa u Jrtansl GOpMHPOBAHUA Kpurepun IHoka3aTenun
(GopMyIUpPOBK | KOMIIETEHIIUU

a

komnereHuun | Kpurepun

OIIK-2 - 3naer OCHOBHBIC 3HaeT OCHOBHBIE CnocobHoOCT
CHOCOOHOCTBIO | (IIOPOTOBBIM | MATEMAaTHUYEC | MaTeMaTHUECKUE METOJbl | b paccKa3aTh
[IPUMEHSTH YPOBEHB) KHU€ MCTOABI | aHanmn3a SIEKTPOHHBIX 00
COOTBETCTBYIOII] aHaasa cxeM M (puznueckue OCHOBHBIX
Wii pU3UKO- SJICKTPOHHBIX | gpjeHns U NPOLIECCHI, MaTeMaTHyec
MaTeMaTUYECKU CXeM, IIPOUCXOAIINE B KHX METOoJax
it anmapara, g’;f;ﬁame MOJIYTIPOBOTHUKOBBIX aHaJM3a
METO/IBI HBHGHH;I u npubopax AJIEKTPOHHBI
aHaJIM3a u X CXeM
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Kadeape MEKTPOIHEPTETUKH H HICKTPOTEXHUKH

MO/JICIIMPOBAHUS
:
TEOPETUIECKOTO
u
AKCIIEPUMEHTAI
BHOTO
UCCIICIOBAHMSI
IIPH PEIICHUN
npodeccruoHalb
HBIX 33724

MIPOIIECCHI, 61-75
IPOMCX OIS 6ayuIoB
ue B
MIOJIYTIPOBOJIH
HUKOBBIX
npubopax;
Ymeer IIPUMEHSATH YmeeT npou3BecTu CrnocoGHocT
(MpOABUHYTHI | MATEMATHYEC | 0OpabOTKY b
i) KM€ MCTOIBI | sxciepUMEHTAIIBHBIX MPOU3BECTH
aHaa3sa JAHHBIX U MPEJICTABUTD 00paboTKy
SJICKTPOHHBIX | pesyipTaT B BUIE SKCIEPUMEHT
cxXeM, rpagpuyecKux aJIbHBIX
pusurieciue 3aBUCHUMOCTEMN JTAHHBIX U
3aKOHBI  JUIA
MPEICTaBUTh
olnpezeeHus
CBOMCTE pe3ynbTaT B
NEKTPOHHBIX BUIC
NpUGOPOB; rpaguIecKux
3aBUCHUMOCTE
i
76-85
OasoB
Baageer METOJaMu Bnaneer Meroaukoii | CnocoOHOCT
(BBICOKHIN) MOCTPOCHUA MIOCTPOECHUSA CcXeM b
MaTEMATHHCC | 3aMelIeHHUsI SNIEKTPOHHBIX | MOCTPOCHHS
KAX MOACICH | yerpoiicTs c cXeM
HOIYNPOBOAH | 116 71y1ipOBOAHMKOBEIMU 3aMeIICHHSI
MKOBBIX 3JIeMEHTaMu 7IEKTPOHHEI
npuGopos 1 X YCTPOUCTB
coJiepKaTenh o
HOM
WHTEpIpeTail TOYTIPOBOA
_— HUKOBBIMH
TIOJTy4EHHBIX aneg/gelliggMH
€3yJbTaTOB
E/IGT};)IaMI/I ’ Oauion
MaTeMaThyec
KOM
CTaTHCTUKH
TUTS
00paboTku
pe3yJIbTaToOB
IKCIIEPUMEHT
OB, TIAKETaMH
MIPHUKITATHBIX
porpamm,
HCIIOJIb3YEM
BIX pu
MOJIETUPOBaH
2078
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AIEKTPOHHBIX
puoOpOB U
YCTPOCTB;
IIK-1 3Haer METOOUKHU 3HaHuE METOIUKHU CrocoOHOCT
CIIOCOOHOCTBIO (OpOroBBIii OPOBCIACHUA | TIpOBEACHUS b OITHCATh
y4yacTBOBaTb B yYpOBEHD) SKCIIEPUMEHT | skcrIEpUMEHTAIbHBIX METOINKY
IUTAHUPOBAHKH, AJIbHBIX HCCJIEI0BAHUN IIPOBEICHUS
[OJrOTOBKE U MCCICNOBAHN | 1161y IIpOBOAHMKOBBIX SKCIIEPUMEH
BBIIIOJIHEHUH 1 npuOoOpoB U TaJbHBIX
n BOJH .
THUIIOBBIX OJIylpOBOA 3JIEKTPOHHBIX YCTPOMCTB | UCCIIEIOBAHU
HKOBBIX .
3KCHEpUMEHTAI 51
puOOpOB
BHBIX MOJYTPOBO/JL
. AIEKTPOHHBIX
Hccie0BaHuH YCTPOHCTE; HUKOBBIX
0  3aJaHHOHU npuOoOpoB U
METO/IMKE 3JIEKTPOHHBI
X YCTPOUCTB
61-75
OamroB
Ymeer COCTaBJIAATh 3HaHUEe 0COOEHHOCTEN Crniocoben
(mpoaBrHyTHI | [VIAHBI OpraHHU3aIuH OpraHu30BaT
o MIPOBEICHUS b
i YpPOBEHbD) JKCIEpUMEHTA HaJl
IKCLCPUMCHT JKCIIEPUMEH
OB jus | TOTYIPOBOHUKOBBIMH S
HCCJICIOBAaHU | DJIEMEHTAMHM onpeieery
s
s
MOJIYITPOBOJTH
YHpOBOA rnapameTpoB
MKOBBIX HONVIIDOEO
npubopoB YHpOBOZ
AIIEKTPOHHBIX HUKOBBIX
YCTPOMCTB; npnbopos
76-85
6amtoB
Baageer HaBbIKAMU BrinonHenne THIOBBIX CnocoGHocT
(BBICOKHIT BBIIOMHCHUS | sxcriepuMeHTATBHBIX b MPABUJILHO
THTIOBBIX .
YPOBEHb) MCCIIEI0BAHMN BBIOTHCHUT
AKCIIEPUMEHT b
TTOTYTIPOBOTHUKOBBIX
aJIbHBIX yip SKCTIEPUMEH
WCCIEN0BAHU | MPUOOPOB U TANBHBIC
u BJICKTPOHHBIX YCTPOHCTB; | pecyenoBany
MOJIYITPOBOJTH o
HUKOBBIX HOIVIIDOEO
npubopoB u YHpOBoZ
AIIEKTPOHHBIX HHUKOBBIX
YCTPOICTB; npr6opos 1
AJIEKTPOHHBI
X YCTPOMUCTB;
86-100
OamroB
nK-2 - 3uaer METO/IbI 3HaHne METOINKHU Croco6HOCT
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CIIOCOOHOCTBIO | (ITOPOroBBIA | 0OPabOTKU 00paboTKu b
o0pabaTeiBaTh | yPOBEHB) PE3yNbTATOB | 3KCIIEPUMEHTATBHBIX HCIIOIL30BaT
pe3yabTaThl SKCIIEPUMEHT | yccnetoBaHUN b METOJIUKHA
SKCIIEPUMEHTOB ATHHBIX HOJYIIPOBOIHUKOBBIX 06paboTKH
AQHHBIX, prubOpOB | SKCIIEpPUMEH
TIOMYHCHHBIX | 5 /1eKTPOHHBIX YCTPOHCTB | TANBHBIX
Tp1 HCCIEA0BaHU
HCCIIE0BaHU i
1 61-75 Gamios
AIIEKTPOHHBIX
YCTPOMCTB, C
HCIIOJIb30BaH
HeM TEOPUH
BEPOSTHOCTE
H Hu
MaTeMaTHyec
KOH
CTATHCTHKH,
Ymeer aHanu3upoBa | O6o0menue pesynpratoB | ObecnieueHu
(nmpoaBuHyTHl | TP 1 OKCIIEPUMEHTA IIPH e
1 ypOBEHB) o6obmars BBITIOJIHEHUH pabotocrioco
pe3ynbTaThl GHOCTH H
dKcliepument | TA00PATOPHBIX paboT, e ——
OB ISt obecrneueHue S —
pa3pabOTKH | paGOTOCIIOCOGHOCTH 1 I1apaMeTpoB
ge;(gMeHz[auH MOJIYUCHUA 3aJaHHBIX DJICKTPOHHEI
obecrieuenn | APAMETPOB X yc;g%ilcm;
10 ANEKTPOHHBIX YCTPOKCTB; Samon
paboTtocmoco
OHOCTH U
MOJTy4eHUs
3aJaHHBIX
napaMeTpoB
AIEKTPOHHBIX
YCTPOUCTB;
Baageer METOaMH Cnoco0€eH BBINOJIHUTH OTYeTHI K
(BBICOKHI CTaTUCTUHCCK | crarucTHYeCKyTO 11abopaTopH
YPOBEHB) o 06paGoTKy pesympTaTop | PIM padoram
00paboTKH co
pesynbratop | YKCTIEPHUMEHTa 1 CTATHOTICC
OKCHEPUMEHT | UCKIIFOUUTh <Oit
AJIBHBIX HEKOPPEKTHBIE TOUKHA 06paboTKOit
ECCJ‘ICI{OB&HI/I OKCIICPUMCHTA pe3yabpTaToB
AIIEKTPOHHBIX OKCTICPUMCH
YCTPOICTB; o 6?0 0
MPAKTUYECKH Saron
MH
HaBLIKAMHU
OIIEHKU
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MOTPEITHOCTE
51
AKCIIEPUMEHT
OB;
IK-5 - 3Haer [IPUHIUIIBI Crooco0eH U3JI0KUTh 3amura
TOTOBHOCTBIO (oporoBbIit paboThI MPUHITUTIBI pa0OTHI nabopaTopH
OIIPEAEIIATh YPOBEHbD) DJICKTPOHHBIX | 31eKTPOHHBIX YCTPOUMCTB, | BIX paboOT C
apameTpsl YCTPOUCTS, MX XapaKTEePUCTHKHU; U3JI0KEHUEM
000pyI0BaHUs ux 0003HaYeHHs NPUHIUIIOB
00BEKTOB XapakTCPUCT | 5ok TPOHHBIX YCTPOICTB paboThl
WKHU;
npodeccruoHalb ’ Ha cXemax 3JICKTPOHHBI
o 0003HaYCHHS .
HOH 3JEKTPOIHEPreTUUECKUX | X YCTPOMCTB
AJIEKTPOHHBIX
JIEATENBHOCTH - 00BEKTOB; 61-75
YCTPOMCTB Ha GAULIOB
cxemax
AIEKTPOIHEP
TeTHYECKUX
00BEKTOB;
Ymeer KOMITIOHOBaTh | CriocoOeH KOMIIOHOBATh IIpaBuibHO
(MpoaBUHYTHI | U ¥ PACCUUTHIBATH CXEMBI BBITIOJTHCHHDIC
o pacyeTsl pu
il YpPOBEHbD) pacCuUThIBAT | [107ynpOBOIHUKOBBIX
b CXEMBI 6 BBIITIOJIHCHUH
IIpUOOPOB U KypCOBOi
HOIYMPOBOAH | 5 ek TpOHHBIX YCTPOMCTB; paGoTE 1
HKOZHX BBIOMPATH 1a60paTOPHBIX
PHOOPOB M| 1 rympoBomHIKOBEIE pabor
DJICKTPOHHBIX 76-85
o npuoOopsl U
YCTPOHCTS, 3JIEKTPOHHBIE YCTPONCTBA oaon
BbIOMpATH P yerp
MIOJTYITPOBOJTH
HKOBBIE
npubopsl U
AIEKTPOHHbIE
YCTPOMCTBA,
Buaageer crocodamu Cnocoben  onpenenuts | [IpaBUIIbHBII
(BBICOKHIA onpezeneHus: | HeoOXOIUMBIiA COCTaB BBIOOD 1
YPOBEHB) cocTaBa MOJIYIIPOBOJHUKOBBIX HCIIONTb30BAH
MOJIYTIPOBOJH | TPHOOpPOB u He
I/IKOl%BIX DNEKTPOHHBIX  YCTPOHCTB | 1onympoBosy
MpUOOPOB U | M KX TTApaMETPHI; HUKOBBIX
AIIEKTPOHHBIX
p npubopoB "
YCTPOMCTB H
X 3JIEKTPOHHBI
ADAMETDOR: X YCTPOMCTB
PaMCETpOB, 86-100
METOMKAMHU Sarion
BbIOOpA u
MIPOBEPKHU
MOJIYITPOBOJTH
HMKOBBIX
npubopoB
AIIEKTPOHHBIX
YCTPOICTB
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KOHTpONBHBIN 3K3eMILIAP HAXOAUTCS Ha
Kadepe EeKTPOSHEPTETUKY U HICKTPOTEXHUKU

Jluct 39u3 74

MeTozmqecnme PEKOMECHIANUN, OIIPCACTIAIONINEC MMPOUHEAYPBI

OLCHUBAHMA PE3YyJbTAaTOB OCBOCHHUSA JUCIHUILINHDBI

Texymass arrecranus CTyJIeHTOB. TeKyllas arrecTauus CTyACHTOB IO
aucuuiuiiHe  «DU3UYECKHE  OCHOBBI  DJIEKTPOHUKHW»  IPOBOJMUTCS B
COOTBETCTBHM C JIOKAJIbHBIMH HOpPMAaTHUBHbIMU akTamu JIBOY u saBnsercs
00s13aTENbHOM.

Tekymas arrecranus 1o AucuUIUIMHE «DU3ndecKkue OCHOBBI AJICKTPOHUKI»
npoBOAUTCS B (OpME KOHTPOJBHBIX MEPONPUSITHH (YCTHOrO OIpoca, 3alluThl
pacy€THO-rpaguueckoil paboThl, TECTUPOBAHMS) MO OIECHUBAHUIO (hAKTHUECKUX
pe3yiabTaTOB O0YyUEHHUSI CTYJCHTOB M OCYIIIECTBIISCTCS BEAYIITUM MIPEMO/IaBATEIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- ydeOHass JuCHUIUIMHA (AaKTUBHOCTh Ha 3aHSTHSIX, CBOEBPEMEHHOCTH
BBITOJIHEHUS PA3JMYHBIX BUJIOB 33/IaHUM, MOCENIAEMOCTh BCEX BUJIOB 3aHATUN MO
aTTeCTyeMOM JUCITUTUIMHE);

- CTEIIEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

- YPOBEHb OBJIQJICHUSI TMPAKTUYECKUMHU YMEHHUSIMHU W HABBIKAMH 1O BCEM
BUJIaM y4eOHOM pabOoThI;

- pe3yJIbTaThl CAMOCTOSTEIIHLHOU pabOTHI.

KaxaomMy 0OBEKTYy OIICHUBAHHUSI TPUCBAMBACTCS KOHKPETHBIM  OaJll.
CocraBnisieTcs KaJIeHIapHbBIN TUJIaH KOHTPOJBHBIX MEPONPHUATHI MO JUCUUILUIUHE U
BHeceHuss JnaHHbix B APC. Ilo okoHuaHuum cemMecTpa CTYyACHT HaOupaer
OTIPEJICTICHHOE KOJUYECTBO 0auioB, KOTOpPHIE TIEPEBOJATCS B MATHOAIHHYIO
CHUCTEMY OLICHKH.

IIpomexyTouHas aTTrecTanus CTYA€HTOB. ITpomexyrounas

arTecranusa CTyACHTOB 11O AWUCHUIIIIMHC «DuU3NYECKHUE OCHOBBI QJICKTPOHHUKHU»
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IIPOBOJUTCSL B COOTBETCTBUU C JIOKAJIbHBIMU HOpMAaTUBHBIMU akTamu [IBOY u
SBJISIETCS 00s13aTEIBHOM.

Cornacno yuebHomy 1iany OC BO [IB®Y BuaoM mnpomexyTOuHOH
aTTecTanu 1Mo  auciuiuiiHe  «DU3MYECKHE  OCHOBBI  AJICKTPOHHMKH)
MPETYCMOTpPEH 3a4eT 4/3 cemecTpe 1 dKk3aMeH B 5/4 cemecTpe.

3adeT MNpPOBOAMUTCS B BHUJE TE€CTa B KOTOPBIA BXOJSAT BOIPOCHI IO
MOJIYITPOBOJTHUKOBBIM TPUOOpaM, TPAH3UCTOPHBIM YCHIIMTEISM, JIOTHUYCCKIM
AJIEeMEHTaM M CTaOUiIu3aTopaM HampsKeHUS.

DK3aMeH MPOBOAUTCS B BUE cOOECEeI0BaHUs UM TECTUPOBAHMSL.

B »k3aMeHallMOHHOM OuJeTe OJWH BOIMPOC CBSI3aH IOCTPOCHUEM H
pacyeToM ycuiuTeNel Ha 6a3e OnepalMOHHbIX YCUIIUTENIEeH U OLICHUBACTCS B 2
Oayma. Bropoil BOIpoc CBsi3aH MOCTPOCHHUEM M PAacYETOM KOMIApaTopoB Ha
0a3e omepalMoOHHBIX YCUJIUTENeW u oueHuBaetTcs B 1 Oamwn. Tperuii Bompoc
CBSI3aH MOCTPOCHHUEM M PAcue€TOM I'€HEepaTOpOB CHUTHAJIOB M OIICHUBAETCA B 2

OaJsuia.

OLIEHOYHBIE CPEJICTBA JIJISI IPOMEXYTOUYHOM ATTECTALIUA

IlepeyeHb THIOBBIX BOMPOCOB K 324€Ty

. [IpoBOHUK, U30JIATOP, ITOITYIIPOBOJHUK.

. [lomynpoBoaHMK N — THMA.

. [TosryripoBOIHUK p — THUIIA.

. Dusznyeckue ABICHUA B P-N TIEpEXOIE.

. BAX p-n nepexona.

. Bnusinue temneparypel Ha BAX p-n nepexona.

. BBIHpHMI/ITeJ'IBHBIC AUOIBI U UX XaPAKTCPHUCTHUKHU.

o N o o A W DN

. Crabunutpon. BAX u mapameTpsl cTaOUIMTPOHA.
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9. IlpunIun padoThl OUIIOJISIPHOTO TPAH3UCTOPA.

10. CxemblI 3amelIeHrs: OUMOSIPHOTO TPAH3UCTOPA.

11. YpaBHeHUs 1151 OUMOJIIPHOTO TPAH3UCTOPA.

12. OcHOBHBIE CXEMbI BKIIOUEHUS OUTIOIIPHOTO TPAH3UCTOPA.

13. llpunmun ~ pa®oThl  KaHAJIBHOTO TOJEBOro  TpaHsuctopa. C(Cxema
3aMEIlEeHHUS.

14. MOII tpansuctop. Xapakrepuctuku MOII Tpan3ucropa.

15. JGBT tpanzucrop. CTpyKkTypa, XapaKTepUCTUKHA U 00JIaCTh TPUMEHEHUSI.

16. Cetoauon. [lpunnmn paGoThl 1 €ro XapaKTePUCTHKH.

17. ®otopesuctop. XapakTepucTuku (oTope3nucTopa.

18. ®oroauon. IlpuHiuum paboOThl U €r0 XapaKTEPUCTHKHU.

19. ®ototpanzuctop. [Ipuammn paboTsl U €ro XapaKTEPUCTUKH.

20. DnexTpoBakyyMHbId nuoA. [IpuHumn paboTsl U XapaKTEPUCTUKH.

21. DnextpoBakyyMHbIN Tproa. [IpuHium paboThl U XapaKTEPUCTHUKH.

22. DnexTpoBaKkyyMHbIH nieHToA. [IpuHImI paboThl U XapaKTEPUCTUKH.

23. O6ecrnieueHue Ha4yaJbHOIO pexuma CUMMETPHUYHOTO
muddepennnanbHoro kackaga. CTabMIbHOCTh HAYAIBHOTO PEXUMA.

24. Kackaj yCUIuTeNs IOCTOSTHHOTO TOKa C (PMKCHUPOBAHHBIM TOKOM 0a3bl.

25. Kackag ycunutenss TOCTOSHHOTO TOKa C  (UKCHPOBAHHBIM TOKOM
IMHUTTEpA.

26. [lpyHuun nodydeHusl MOJYHNpOBOAHMKA n-Tuma. llpuHuumn mnomydeHus
HOJTyTIPOBOJIHUKA P- TUIIA.

27. DAEKTPOHHO-IBIPOYHBIN TIEpexo/l. BonbT - ammepHas XxapakTepucTHKa p-
n nepexoza.

28. [IpuHuun pa®oThl OUIOJIIPHOTO TPAH3UCTOPA, €r0 BXOJHASI U BBIXOJIHBIE
XapaKTePUCTHUKHU.

29. Cxema 3amenieHus Tpansucropa. Onpenenenre napaMmeTpoB TPaH3UCTOpa
M0 XapaKTePUCTUKAM
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30. OGecnieyeHne HayaJbHOTO pEXKMMa Kackajga MEPEeMEHHOr0 TOKa C
(UKCHPOBAHHBIM TOKOM 3MHTTEPA.

31. Koaddumument ycuimeHus Kackaja IIEPEMEHHOr0 TokKa ¢ OOImuM
YMUTTEPOM B 00JIACTH CPEAHUX YACTOT.

32. PaboTa cxeMbl HICTOYHHUKA TOKa B AMUTTEPHON 11enu Au(depeHIInaaIbHOTO
YCWJIMTEJIBHOTO KacKaja.

33. luddepenmanbHpIil CHMMETPUYHBIA YCUTUTEIBHBIA KaCKaJ C aKTUBHOU
Harpy3Kou B KOJJIEKTOPHBIX LIEMAX.

34. ludpdepenHnmanbHplii  HECUMMETPUYHBIA  YCHJIMTETBHBIA — Kackajg ¢
JVHAMUYECKOM HAarpy3KOW B KOJUIEKTOPHBIX LEIISX.

35. IlepBsIit U BTOpOii Kacka orneparmonHoro yeunutens K140V [[1.3ananue
HAaYaJIbHOT'O PEXUMa, OTPAHUYEHUE TUTAHUS.

36. Bropoii kackan omnepaununonHoro ycwiurens K140V/1,ero cBs3p c
YCUJIUTEJIEM MOIIHOCTH (CO3aHNUE HAPSKEHUSI CMEILIEHNUS ).

37. BerxonmHo#t kackam omeparuonHoro ycwmmrenss K140V][1. Cmemienue
HaIpsHKEHUSs, yBelnueHne Ko puireHTa ycuiaeHus..

38. [lpunnun paboOTHl yCUIUTENs TOCTOSIHHOTO TOKa C MpeoOpa3oBaHHEM
curnana. (M-JIM ycunurens).

39. OCHOBHBIE COOTHOIICHUS IS TOcaeaoBaTeIbHON oOpaTHO# cBsizu (OC)
10 HAMPSKEHUIO.

40. HectabunpHOCTh KOX(h(DUIIMEHTa YCUIWTENS, OXBAYEHHOTO OOpaTHOU
CBSI3bIO.

41. CyMMHpYIOIIUMH WHBEPTUPYIOMIMI YCUIUTENb Ha 0a3e ONepaliMoOHHOTO
YCHIIMTEIIS.

42. HenHBepTUPYIOUINI YCUITUTENb HAa 0a3e OMepaliOHHOrO YCUIUTEIIS.

43. ®opmMHUpoBaHUE 3aJaHHBIX YaCTOTHBIX XapaKTEPUCTHUK WHBEPTHPYIOIIETO

ycunutens Ha 6aze OY.
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44. Pe3ucTopHO - JIUOJHAs CXE€Ma OTpaHUYECHHS] BBIXOJHOTO HAIPSIKEHUS
ONEPALTUOHHOTO YCUIIUTES.

45. CxemMa  OrpaHHYEHHUs]  BBIXOJHOTO  HANPSHKEHUS  ONEPAIMOHHOTO
YCUJIUTENSA C JUOJAHBIM MOCTOM.

46. aBepTUpYIOMNN KOMIAPATOP C MOJOKUTEIBHON 00paTHOM CBS3BIO.

47. HemHBEpTUPYIOMIHNI KOMITAPATOP C MOJOKUTEIBLHON 00paTHOM CBSI3bIO.

48. HemuueliHblE WCKOKEGHHWS B YCWIHMTENICE MOIMHOCTH  Kiacca A,
0OyCJIOBJIEHHBIE BUIOM BXOJHOU XapaKTEPUCTUKU U 3aBUCUMOCTHIO hop 0T Iy

49. JIByxTakTHBIA TpaHcopmaTopHbIii Kackany kiacca B. @a3upoBka
0OMOTOK TpancdopmaTopa.

50. JIByXTaKkTHBI SMUTTEPHBI IOBTOPUTENb HAa TPAH3UCTOPAX pPa3HOU

IMPOBOAUMOCTH.

IlepeyeHb TUNOBBIX IK3aMEHALIMOHHBIX BONIPOCOB
1. [TapameTpuueckuii CcTaOUIN3aTOP HAIpsKEHUs. BBIOOp 3JE€MEHTOB TIO

YCJIOBUSIM pab0OTOCTIOCOOHOCTH.

2. [TapameTtpuueckuii crabunmzarop. Pacuer koadduirenTa ctabunmsamnuu u
BBIXOJIHOTO COIPOTHUBIICHHS.

3.KCH nmocnemoBaTensHOTO THMA HAa  TPAH3UCTOpPAX  OJUHAKOBOU
POBOAMMOCTH. PaboTa cXembl.

4, KCH nmocnenoBaTelbHOIO THNA Ha  TPAH3UCTOpaX  OJMHAKOBOM
npoBoguMocTi. Koadduiment ctabrimsanuu 1 BBIXOJAHOE COMPOTUBIICHUE.

5. [IpuHnun WMMOyaBLCHOM CcTa0WIHM3anuy  HampspbkeHusa. JlocTouHcTBa UM
HEJIOCTATKU UMITYJIbCHOM CTAOMIM3aIMKU HATTPSIAKEHUS.

6. UmmynbcHBIN cTabunuzarop HanpsokeHus. PaboTta cxemsl.

7. KCH mnocnenoBatelbHOr0 TUIMA HA TPAH3UCTOPaX Pa3HOM MPOBOJAMMOCTH.

Pabora cxeMmbl.
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8. KCH mnapannensHoro tuna. Paborta cxembl. JIocTOMHCTBa UM HEOOCTATKU
KCH napamnensHoOro tumna.

9. KCH nocnenoBatensHoro tuma Ha OY. CtaOunuzaius HanpsoKeHUsI.

10. KCH nocnenoBarensHoro tuna Ha OY. OrpannueHue BBIXOJHOTO TOKA.

11. OcHoBubie  noruuyeckue Qynxkumu: W, WIINW, W-HE, WJIN-HE,
uckirouaromniee MJIN.

12. TlpaBuio ae Moprana, J0Ka3aTeIbCTBO €ro CIIPABEITUBOCTH.

13. Tabnuna coorBerctBus. [lonyuenue CJJH®D no Tabnuiie cOOTBETCTBUS.

14. Tabnuua coorBercTBus. [lonmyuenne CKH® no Tabnuue cooTBETCTBUS.

15. Kapra Kapuo (KK). Cocrasnenne KK no ta6nune coorserctBus, C/IHD,
CKH®.

16. [Monyuenne muanmansHoit JITH® mo xapre Kapuo. [Ipunnun moctpoeHus
KOHTYPOB.

17. Tlonyuenne munumansaoit KH® no xapte Kapno. [Ipuniun nocrpoenus
KOHTYPOB.

18. Meton nenocpenctsennoro ynpoiieHust CIH® (meton Ksaiina).

19. CuHTe3 KOMOWHAIIMOHHBIX YCTPOMCTB B aneMeHTHOM Oasuce U, WJIU,
HE.

20. CuHTE3 KOMOMHAIMOHHBIX YCTPOUCTB B AsieMeHTHOM Oazuce M-HE.

21. CuHTe3 KOMOMHAIIMOHHBIX YCTPOUCTB B dnieMeHTHOM Oazuce MJIN-HE.

22. TpaH3UCTOPHBIN KITI0Y. YpaBHEHHUE MEPEXOTHOTO MpoIiecca.

23. [Ipoxok/ieHHe CUTHANIA 4Yepe3 TPaH3UCTOPHBIA Kitod. DopMupoBaHUE
nepeIHero U 3aHero poHTOB.

24. JIlnonnwie moruueckue daeMmenTsl Y, MJINW. X 1ocTOMHCTBA, HEIOCTATKU
u chepa NpUMEHEHHUS.

25. NuBeprop Ha KMOII tpansuctopax. [Ipenmymectsa KMOII moruxwu.

26. Peanuzamus snementa M-HE ma KMOII Tpansucropax. KonTakTHBIN
HKBUBAJIEHT CXEMBI.
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27. Peanuzanus snementa UJIM-HE na KMOII tpan3uctopax. KonTakTHbIi
HKBUBAJICHT CXEMBL.

28. [lonycymmatop Ha »snementax W-HE. VYpaBHenne wu BapuaHTbl
peanuzanuu.

29. [lomHbBIN OMHOPA3PATHBIA cyMMaTop. @OopMUpOBaHUE PE3YIbTUPYIOIIETO
nepeHoca.

30. Cymmupyroriee yCTpPOWCTBO TMOCTAEAOBATEIBHOTO AeUcTBHA. [IpuHITnm
CYMMUPOBaHHS.

31. Cymmupyromiee  yCTPOMCTBO — TapayUienbHOTO  JedcTBus.  [IpuHITMm
CYMMHPOBAHHSI.

32. [Ipuniun noctpoeHus Aemudparopa TBOUYHOTO KOJIA B €IMHUYHBIN.

33. Pabora RS-tpurrepa Ha oamementax WJIM-HE. 3anpemennbie
KoMOuHaIuu BXoaHbIX Pabota RS-Tpurrepa na snementax M-HE. 3anpemennsie
KOMOHWHAITMU BXOJIHBIX CUTHAJIOB.

34. Cuernniit Tpurrep (T-tpurrep).JluarpaMmel ero GyHKIIHOHUPOBAHUS.

35. OynkimonupoBanne ynupepcainbHoro JK-tpurrepa. [loctpoenue na JK-
tpurrepe D u T-tpurrepos.

36. Tpurrep 3anepxku (D-tpurrep). Juarpammsl ero GyHKIIMOHUPOBAHHMS.

37. HepeBepCuBHBII CyMMHPYIOIIUN CYETUUK. J[narpamMmbl ero paboThI.

38. HepeBepcuBHBII BEIYUTAIONINH cueTYHK. [[uarpammer ero paboThl.

39. PeBepcuBHBIN CYETUUK C CYMMHPYIOITUM U BEIYUTAIOITUM BXOJIAMHU.

40. Cxema JieJIeHUS] 9aCTOThI Ha MPOU3BOJIBHBIN KO3 PUITHEHT.

41. 'eneparop NEpPUOJUYECKUX CUTHAIOB C HCIOJIB30BAHUEM HEJIMHEWHOIO
npeoOpa3oBatTes AJis MOTYISHUSI CHHYCOU/IBI.

42. ABToKoJe0aTeIbHBIN MYJIBTUBUOPATOP HA OMEPAIIMOHHOM YCUJIUTEIIC.

43. Kmymuiit My IsTUBUOpATOP HA ONEPAIMOHHOM YCUITUTEIIE.

44. ABToKoJieOaTeNbHBIA MYJIBTUBHOPATOP HA JTOTUYECKUX DIIEMEHTAX.

45. I'eneparop ynpaBisieMOi 4aCTOThI Ha ONEPALIMOHHBIX YCUIUTENSX.

45



JIAJIBHEBOCTOYHbIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouas mporpamma y4e6Hoii AucHUIIMHBI «@H3MYecKHe OCHOBBI 3JIeKTPOTEXHHKI HaNpaBjieHue noarorosku 13.03.02 «3aexTpodHepreTuka u
3J1eKTpoTeXHUKa». [Ipodunib «DaekTpocHadkeHHe»

PazpaboTuuku: K.T.H., goueHTt B.K. W neHTHhHUKAINOHHBIH HOMED: KOoHTpOIBbHBIN 3K3eMIUIAp HAXOAUTCS Ha Jlucr 46u3 74
VcoubLes, K.T.H., Z00eHT A.M. YMK.19.22(55)-13.03.02 -51.5.20. - Kadeape EKTPOdHEPreTUKA U AIIEKTPOTEXHHUKH
XaHHaHOB 2014

46. OHOTaKTHBIN OJIOKMHT-TEHEPATOP B aBTOKOJIECOATEILHOM PEKUME.

47. JIByXTaKTHBIA OJIOKUHT-TEHEPATOp B aBTOKOJIEOATETLHOM PEXKUME.

48. llenb ¢ HyneBbIM (a30oBbIM caBUroM (MocT BuHa). AmmiuTynHas u
¢dazoBast XapaKTEPUCTUKH.

49. RC-reHeparop Ha OmeparoHHOM ycuiuTesne ¢ MoctoM Buna. [Tpuaiun
BO3HMKHOBEHUS aBTOKOJICOaHUH.

50. RC-renepaTop Ha OINEparmOHHOM YyCUuTene ¢ MocToM BuHa. [Tpuaiun
CTaOMIIM3AIMY aMILUTUTYAbl aBTOKOJICOaHUIA.

51. OrpaHnnuunTens HanpsKEHUs Ha cTabuiuTpoHe. I'pado - aHamuTHUYECKUN
METOJ1 pacyeTa.

52. llpenm3uonHas cxema BbIIpsasmieHus Ha OV ¢ oOmed TOYKON mJIs
BXOJIHOTO Y BBIXOJTHOTO CUTHAJIOB.

53. Uneanpusiii quoa Ha OY. Ha3znauenue auonoB VD1 u VD2. Hanpsbkenus
Ha OY U BBIXOJE CXEMBI.

54. ®opMUpoOBaHUE IBYXCTOPOHHEH 30HBI HEUYBCTBUTENbHOCTH Ha OY cC

BBIIIPAMUTCIIBHBIM MOCTOM B I CIIHN O6p3THOI>i CBi3H.

KpnTepnn BBICTABJICHHUSA OLHCHKH CTYJICHTY Ha 3K3aMCHCE
o ITMCIUMIIJIMHE «Pu3znuyecKkue OCHOBBI ANIEKTPOHUKM

banabl Ouenka TpebdoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM
(peiiTuHTOB IK3aMeHa Llonucams oyenky 6 coomeemcmeuu ¢ KOMnemeHyusMu.
Oif OIleHKH) | (cTaHAapTHas) Ipussasamo k ducyuniune

O1neHKa «OTJIMYHO» BBICTABJISCTCS CTYICHTY, €CIH OH
TBEPJO 3HACT OCHOBHBIC MapaMETPhbl MOIYIPOBOTHHKOBBIX
npuOOpPOB, CHOCOOEH pacCYMTATh DICKTPOHHYIO CXEMY
TPaH3UCTOPHBIX M OMEPAIMOHHBIX  YCHJIHMTEIEH M|
«OTJIMYHO» | TCHEPATOPOB CHTHAJIOB. YMEET HCIOJIb30BaTh BCE METOIBI
100 - 86 MHUHAMH3AlUN JIOTHYECKHUX CXEeM. BilameeT MeTOIMKON
pacuera  CTAOMJIM3aTOPOB  HAIMPSIHKCHUS. Cnocoben
IUTAHUPOBATh 9KCIEPUMEHTHI o HCCIIE0BAHUIO
JIEKTPOHHBIX CXCM.
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85-76

«X0pOoLIo»

O1LieHKa «XOPOIIO» BBICTABISICTCS CTYACHTY, €CIIU OH TBEPO
3HAeT  OCHOBHBIC  MAapameTpbl  IOJYIPOBOJIHHUKOBBIX
npuOOpOB, CIIOCOOCH pacCUUTaTh 3JICKTPOHHYIO CXEMY
TPAaH3UCTOPHBIX W  OMNCPAIMOHHBIX  YCHIHUTEICH U
TEHEePaTOPOB CUTHAJIOB NPH HAJIWYAM TOTOBON METOIHKH.
YMeeT WUCHOoNb30BaTh OJUH U3 METOJOB MHHHUMU3ALUU
JOTMYECKHX  CXeM. Brageer  meTommkod — pacuera
CTa0MJIN3aTOPOB HAPSKCHHUSI.

«y/10BJIETBOP
75-61 HTEJIHHO»

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY,
€CJIM OH MMEET MOBEPXHOCTHBIC 3HAHMS TOJIBKO OCHOBHOTO
Marepuana, ¢ TPYAOM BBIIIOJHSIET PaCyYEThl 3JIEKTPOHHBIX
YCTPOMCTB,  JOMYCKAeT  HETOYHOCTH, WCIIBITHIBACT
3aTpyaHEHUS MPU BHIOOPE AIEKTPOHHBIX MPUOOPOB.

60 1 MeHee | «HeY/IOBJIETB
OpPHUTETBLHO»

OueHKka «HEyIOBIETBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY,
KOTOpPBIA HE 3HAeT 3HAYUTEIBbHOW YacTH HPOrpaMMHOIO
Marepuanga, JOMYCKaeT  CYIIECTBEHHbIE  OIIMOKU B
ONPEACICHUSAX, HE MOXET BBINOJHUTh  PaCUYEThI
3JEKTPOHHBIX  ycTpoiictB.  Kak  mpaBuio,  oneHka
«HEYIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOPBIE HE
MOTYT TPOJOKUTH oOOydeHue Oe3 JOMOJHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOIIECH AUCLHUILIAHE.

OLOEHOYHBIE CPEACTBA JJId TEKYHIEI'O KOHTPOJIA

g Texymiero
KOHTPOJBHBIX padot (DKP):

OKP Nel — nosmynpoBogHUKOBBIE TPUOOPHI;

OKP Ne2 — TpaH3UCTOpHBIE YCUIIUTENN;

OKP Ne3 — cxembl Ha 06a3e onepaMOHHOTO YCUITUTENS;

OKP Ne4 — norundeckue 3J1€MEHTHI;

OKP Ne6 — cTabunmzatopsl HapsSKEHUS;

OKP No7 — reHepatopbl CUTHAJIOB.

KOHTPOJII  HUCIIOJB3YIOTCA  3aJaHMA JII  OKCIIPECC

Kpurepuu ouenxkun IKP:

v 10-9 GannoB BBICTaBISETCS CTYIEHTY, €CJIM CTYACHT BBIMOJIHWI BCE

nyHKTbl DKP. dakTuuecknx ommobOK, CBI3aHHBIX C IOHUMAaHUEM MPOOJIEMBbI, HET.
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v' 8-7 - 6a/I10B BBICTABIIACTCS CTYACHTY, €CJIM CTYACHT BBIITIOJIHHUII HC MCHCC

80% mynktoB DKP. dakTrueckux ommobOK, CBA3aHHBIX C MOHUMAHUEM MTPOOJIEMBI,

HCT.

V' 7-6 6GamIoB BBICTABIIETCS CTYIEHTY, €CIH CTYAEHT BBHIIIOJHII HE MEHEE

60% nynkTtoB OKP. Ilpm 3ammre cTyneHT He oTBeyaeT Ha [-2 Bompoca

IIpCroagaBaTcCIA.

v' 6-5 6a/utoB BBICTABIAETCSA CTYAEHTY, €CJIHM CTYICHT BBIOJIHWI MEHEE

60% mnyukTtoB OKP. Ilpm 3ammure cTyAeHT He oOTBe4aeT Ha 2-3 Bompoca

npernogaBaTciiA.
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COKPAHIEHMA U YCJIOBHBIE OBO3HAYEHUA

KCH - koMIeHCallMOHHBIN CTaOUIN3aTOP HANPSKEHNUS,
PO - perynupyromuii 3JIeMeHT;

VIIT - ycuinrtens MOCTOSHHOTO TOKA;

JAH - genutens (IaT4MK) HAIPSIAKEHUS;

K - xosddunueHT nepenayu;

- TOK;

- HaIMpsDKEHUE;

- aKTUBHAsI MOIIHOCTb;

- (pa3HOCTH BBHIMPAMIICHUS, WU aMIUTUTYTHOE 3HAUCHHE;
- KOO(pPUIUEHT MyIbCallni;

- koa(ppuruent nepenayun JJH no nHanpsikeHuto;

- OTHOCHUTEJIbHOE U3MEHECHHE HATIPSIKEHUS;

- K03((HULUEHT MOJIE3HOTO IEHCTBUS;

- 4aCTOTa IyJbCaIuil.

QUL 3vC—

BBEJIEHHUE

Lensio kypcoBoit padotsl (KP) siBisieTcst yriyOneHue 3HaHUM CTYyI€HTOB 110
JucUUIUIMHE "@U3HYECKUe OCHOBBI AJIEKTPOHUKH'', IPHOOPETEHHE MU HABBIKOB
MPAKTUYECKOIO pacyeTa dJIEKTPOHHBIX CXEM, 3HAaKOMCTBO C JJEMEHTaMH,
MPUMEHSEMBIMU B JIEKTPOHHOU amnmaparype.

Meroanueckue yka3aHusi OpUEHTHPOBAaHbI HA COBMECTHOE HCIIOIb30BAHUE C
nporpamMmubiM  obecrieuenriem (ITO) B Buae mokymenta MathCAD s
M0JTyaBTOMaTHYECKOTO pacueTa KOMIIEHCAIMOHHOTO CTa0MIIN3aTopa HaNpsKEeHUs
(KCH).

CryneHT BbIOMpaeT BapuaHThl cxeMmHbIx Moxayned KCH,  pacuerHbie
dopMyinbl, TUI U HOMHUHaJBI 31aeMeHTOB. [1O obOecrneunBaeT aBTOMATHU3ALMIO
BBIUMCIICHUM € BBIBOJOM ([Ji1 KOHTPOJIA CTYJEHTOM) BbIOpaHHBIX pacCUETHBIX
dopmyn. Ilepen BeiOopom smemenToB IIO Mmo3BONSIET BBHIBECTH, 1O TPEOOBAHUIO
CTYJI€HTa, CHPAaBOYHBIEC TAHHBIE MO IEKTPOHHBIM AJIEMEHTAM.

[1O obGecneurBaeT TEKYIIYIO MPOBEPKY MPaBUIBHOCTH BBIOOpA CXEMHBIX
MOAYJeH, pacyeTHbIX (OpMyJ, HOMHMHAJIAa M MOIIHOCTH YCTaHaBIUBAEMBIX
anemMeHToB. MHdopmanus o0 ommOkax BBIBOJUTCS B KOHIIE pacuera, B BHUJIC
oO1ieit uHpopMaIuy 0 HAJTMYUHU U YUCJIE OITHOOK.

Meroarka ¥ TOCJIEA0BATEILHOCTh pacdeTa OINPEAeNSIIOTCS MPUMEPOM
YHUBEPCAIBHOTO pacuera, B KOTOPOM B 3aBUCUMOCTM OT BapuaHta KP wactp
BBIYMCIICHU MOJKET HE BBINOJHATHCA. JlJI1 pacuera B IOJyaBTOMaTUYECKOM
pexxuMe TpeOyeTcsi Halndhe Ha KOMIIbIOTepe MPOrpaMMHOTO OOecredeHus
MathCAD 11. B03MOXHO WUCIOJIL30BAHUE METOJAWYECKUX YKa3aHUH TIpH
HEaBTOMATHU3UPOBAHHOM pacueTe 0e3 UCIOJIb30BAHUS KOMITBIOTEPA.
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OpuentupoBoyHass TpyaoemMkocTb KP B momyaBTOMaTHYECKOM pEXUME
coctapisier 8...12 yacoB, a B pyuyHoM pexxkume 15...20 gacos.

1. 3ATIAHUE U TPA®UK BBITIOJTHEHU S
KYPCOBOMU PABOTBHI

1.1. B npenenax 3alaHHOTO BapuaHTa pa3pad0oTaTh NPUHIUIUATILHYIO
CXeMY KOMIIEHCAIIMOHHOTO cTabmin3aTopa HanpsbkeHus (KCH).

Bapuant KCH, noanexaumii pacyeTy, OJHOCTBIO onpenesnsiercs mudpom
crabunuzatopa HanpspbkeHus. [1udp komneHncanmonHoro cradbuamusaropa

HaIpPsHKEHUS pacii(PpoBBIBAETCS CIEAYIOMUM 00pa30M:
[Mudp crabunmzaTopa HAMPSIKEHUS . ........ KCH - 10 -1- 2- 12- 1.5- 0.15- 0.08

Bapuanrt perynupytomero snementa (PJ) ......... J \
Bapuant ycunurens noctostuaoro Toka (YIIT) ...

Bapuant nenurens nanpsoxenust (IH) .............
HomunanbHoe HanpspkeHne HArpy3Ku Uy, B ...
HomuHanbHbIi TOK HATPY3KHU ouon » A ooeeenniiee.
3MeHeHHEe BXOAHOTO HAMPSKEHUS Oy, O.€. ......

[Tynbcarnuu BXOAHOTO HaOpsiKeHUs (i, 0.€. ......

1.2. Paccuurtath  mapaMeTpbl  HECTAOWJIM3UPOBAHHOTO  HMCTOYHHUKA
(uctoununkos), nuraroniero KCH.

1.3. PaccuuTaTh pexxuMbl pabOThl, BEIOPATh TUIBI U HOMHUHAJIBI 3JIEMEHTOB
KCH. KCH nomken HopMalibHO (DYHKIITMOHMPOBATH B JUANa30HE TEMIIEpaTyp OT
+5 no +50 °C u BnaxuHoctu 10 98%.

1.4. Paccuurats napamerpel  KCH, XapaKkTepu3yrLue ero
CTAOMIM3UPYIOIINE CBOMCTBA.

1.5. KypcoBast pabota npeacTaBisieTcs:

1.5.1. ITosscCHUTENPHOM 3amMCKOM, BHITIOJIHEHHOW B BHJIE (haiijia JOKyMEHTa
MathCAD 11, 3anucannoro va USB-flash nakonurtene u B OymakHOM BapuaHTe
Ha jucTtax ¢popmarta A4, BEIIOJIHEHHOM MAalllMHHBIM WM PYYHBIM CIIOCOOOM.

1.5.2. IpunuunuansHoit cxemoit KCH, BbImonHeHHO#N Ha nucte ¢dopmata
A4 win A3 MalIMHHBIM WM PY4YHbIM criocoboMm. Ha mpuHIunuansHOil cxeme
JIOJKHBI OBITh TTPOCTABJICHBI BO3JIE AJIEMEHTOB WX TUITBI 1 HOMUHAJIBI.

1.6. 3aganue Ha KypCcOBYIO paOOTy BBIIACTCS HE TO3KE 2-U HEJlenu
CEMECTpPa, B KOTOPOM OHA JI0JHKHA OBITh BHIMOJHEHA.

1.7. I'padvk BBHIMTOTHEHUS U IPOMEKYTOYHOTO KOHTPOJIS YCTaHABIIUBACTCS
Mperno/iaBaTesieM, OTBETCTBEHHBIM 32 BHITIOJIHEHUE KYPCOBOU paOOTHI.

[Ipumeuanue. [Ipu pacuerax UCIIOIB30BaTh BMECTO AECATUYHOMN
3aIATON JIECATUYHYIO TOUKY.
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2. METOAUKA PACYETA KCH

2.1. O0mue cBegeHUus 0 BLIOOpPE 3JIEMEHTOB

Pacuet mapameTpoB u BeIOOp oTaenbHbIX emMeHnToB KCH Benercs ucxons
W3 YCIOBUW COTJIACOBAHHUS DJIEMEHTOB 110 SJHEPIETHYECKUM MTOKA3aTEIsAM, YTO
ABJISIETCA 00513aTENBHBIM JJIsI JIFOOOTO TEXHUYECKOTO YCTPOMCTBRA.
[Ipu 3TOM 1151 OGecniedeHust HaAe)KHOM PaOOThI 3JIEMEHTOB B 3aJAHHOM
TEMIIEpaTypHOM AHana3zoHe HEOOXOJUMO BBINOJHEHNUE OTPAaHUYECHUI:
® I TPAH3UCTOPOB Pk max < 0.5Pxs0n: 1K max < 0-8l kpon:

Uk max <0-9U koo
® 111 KOHAEHCATOPOB U oy <0.9U,,,,

® I pE3UCTOPOB Pmax =U 2/R <0.5Py,,:
1€ Ukmax, |kmax, Pkmax, - MAKCUMaJIbHbIE 3HAYEHUS KOJUIEKTOPHOTO HAMPSIKEHUS,
TOKa ¥ MOIIHOCTU TPaH3UCTOPA; Uroon, 1koon, Proon, = AOTTYCTUMBIEC 3HAYEHUS
KOJIJIEKTOPHOTO HAMPSHKEHUS, TOKA U MOUTHOCTH TPaH3UCTOPA.
BriOop 251eMEeHTOB MPOU3BOJIUTCS HEMOCPEACTBEHHO MOCJE MOJYYEHHUS HUX
pacyeTHbIX 3HaueHUM. B qanpHENIINX BHIYUCICHUSIX UCTIONb3YIOTCS BEIOpAHHBIE, a
HE pacyeTHBIC 3HAUYCHUS TapaMeTPOB.

2.2. Hopsinok pacuera KCH

2.2.1. Tlo mmdpy KCH onpenensitorcs wucxoansie nanabie KCH wu
BBIOMpAIOTCS MPUHIMIHUATIBHBIE CXEMBbl peryiaupymomiero ayementa (PDJ),
ycunutens nocrtosiuaoro toka (YIIT) u natunka nanpsiokenust (JIH).

2.2.2. BoiOupaercs tpanzuctop YIIT. B VIIT ucnonbs3yroTcst TpaH3UCTOPHI
Mmajoil MomHoctd. Ilo dopmynam (29)...(33) BbInoNHSIETCS NpPEABAPUTEIbHBIN
pacuer YIIT, B pe3ynbrare KOTOPOTO HAXOAMUTCS JOIMYCTUMOE 3HAYEHHE TOKA
VIIT.

2.2.3. PaccuutpiBaercs PO, HaumHas ¢ mepBOro Kackamga, mo Qopmyiam
(1)...(28). YUucno kackaaoB ompenensercs U3 yciaoBusa coriiacoBanusi PO ¢ VIIT.

[Tpu pacuere PO u YIIT Gepyrcsi MUHUMAaTbHBIE 3HAYCHHS KOA(DPUITHESHTOB
YCWICHHSI TPAH3UCTOPOB TIO TOKY ¥ MAaKCHMAaJbHbIE 3HA4YEHUS OOpaTHBIX
KOJUIEKTOPHBIX TOKOB. Jlyig CcTaOMIUTPOHOB Oepercss cpeaHee 3HaueHUe
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HaMpspKeHUsl cTaduian3anud. B crnpaBOYHBIX JAHHBIX METOJMYECKUX YKa3aHUU
MIPUBE/ICHBI IMEHHO 3TH 3HAYECHUS.
2.2.4. TlpousBoautcs okoHuarenbHbli pacuer YIIT mo dopmynam

(33)...(45).

2.2.5. PaccuutsiBaetcs JIH o dpopmynam (46)...(65).
2.2.6. PaccuutsiBarorcs mapameTpbl KCH no gpopmymnam (66)...(80).
2.2.7. Ucxonuble u paccuuTanHble TexHuueckue nanuble KCH cBogsTcs B

OJIHY TaOIuILy.
2.2.8.

CormacHo

JNENCTBYIOIUM cTaHaapram

BBIITOJIHACTCA

NpUHIMIHAIbHAS cxeMa Ha (popmaTe Oymaru, o0ecIeunBarOIIeM €€ N300paxeHue
0e3 nckaxxeHui pa3MepoB AieMeHTOoB. Hymeparus 371eMeHTOB CKBO3HASI.

3. BAPUAHTDI ITPUHIHUIINAJIBHBIX CXEM
JJEMEHTOB KCH

3.1. BapuanTsl peryaupywuero 3jementa (PJ)

Puc.1. Bapuanm 1

]RI
Iy

obuy.

obuf.
-

Puc.2. Bapuanm

2
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-
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Iynr
gou o0,
Puc.3. Bapuanm 3

obuy.

STN\VT2

| o

¥

VT, 1

Iymr
%—.
0b. obuy.
» .

Puc.7. Bapuanm 7

Rs
VD2
U
U || 5a
R VTJ/\ 2,
Uy Uz

0buy.

Puc.4. Bapuanm 4

Rl
Fyirr

obuy.

obuy.

Puc.6. Bapuanm 6

.iQVTI L
iy
Ui /) SNVT2 ‘ U
Iynr
=
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3.2. BapuanTsl ycuiureas noctoasHuoro toka (YIIT)

Lar Cl Usyr | K%
Vi
Vigeg =

R4
oy,

Puc.11. Bapuanm 1

Ipr Ul T Uz
Vi ]
5 I
Vings R yar
X
R4
06
Puc.14. Bapuanml Puc.15. Bapuanm 2 Puc.16. Bapuaum 2
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Puc.17. Bapuanm 3
R3 VD2

Puc.19. Bapuanm 3 Puc.20. Bapuanum 3

3.3. BapuanTsl geaurens (natunka) nanpsi:kenus (JIH)
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4. ®DOPMYJIbI JJIsl PACUETA JIEMEHTOB KCH
4.1. PacueTHblie cOOTHOIIEHUd 1 PD
Bxoanoe nanpsixenne KCH
U 2 +4
U op =220 s puc. 1, 2. (1)
1-26-q
U 2
Utyon = Znom ™ < g puc. 3,4, 5, 6,7, 8. (2)
1-61-q
1.2V
Utom = 2nom g puc. 9, 10. (3)
1-6-

KosmmekropHoe HamnpsbkeHne Tpan3uctopos PO

Uk1=1+31+ MW M1om —Y2u0m> A puc. 1,2,3,4,5,6,7, 8.

Uk1 =Yy, 0. A1 puc. 9, 10.
bammactHoe conpoTuBIeHNE

RE < (1_51 —0p )Ulmax _U2H0M , VIS pUC. 9’ 10.

12000
ToK perympyromero 3J1eMeHTa
| pomax = 2max» A1 puc. 1, 2,3,4,5,6,7, 8.

(1+ 51 )U1H0M -U 21HoMm

, st puc. 9, 10.
Rp

|P9 max —

KosnekTopHsblii TOK TpaH3ucTOpoB PO
I
|K| =%, I=1...n, K'o =1, nns puc. 1...10.
[1Ki,
j=0
Koaddunuent ycunenus mo Toky |-ro kackamga PD
Ky, =5 +1, I=1..n, mnsa puc. 1,2 .,3,4,5,6,9, 10.
Ky, =A, 1=1..n, ms puc. 7, 8.

bazoBoe conportusienue Tpansucropa l-ro kackama P2
R <U20n/1ko,  IF1...(n-1), mst puc. 1, 2 .3, 4,5, 6.

I
2.V,
Ri <= |=1..(n-1), mis puc.9, 10.
lko,

(4)
()

(6)

(7)
(8)

)

(10)
(11)

(12)

(13)
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R =00, |=1...n, ms puc. 7, 8. (14)

(1

n n
51_q1p1H0M_U2HOM_ZU53i HKIi
i=1 i=1

| p5max

n
Us[ K,

_i#, s puc. 3,4, 17, 18, 19, 20.

| PO max

HeoOxoanmeiit Beixoqaou Tok YIIT

IYIYTmax =

Iy max =

(1+ 51”1}:0}14 -U 2nom
Rn

, i puc. 1, 2.

, s puc. 7, 8,9, 10.

l PO max
n

[1K,
=1

lyi77 max :Lé—?’, g puc. 3, 4, 5, 6.

n

Hanpspxenust BcmoMoraTeabHbIX ICTOUHUKOB
U3 =5...12B, o puc. 3,4, 17, 18, 19, 20.

Uy >1.5U3, s puc. 3,4, 17, 18, 19, 20.

Uy 21.5U 5, Ao puc. 23, 24.

bannactHoe COIMPOTHUBJICHHUC BCIIOMOTI'aTCJIbHOI'O HCTOYHHKA

Rs

Rs

MaxkcuManbHbIN TOK CTa6I/IJ'II/ITpOHa BCIIOMOIaT€JIbHOIO HCTOYHHKA

<

Uy -Us

, I puc. 3, 4.

lem2min + lyirrmax

Uy -Us

<

, s puc. 17, 18, 19, 20.

lem2min + 3lyr77Tmax

Rg < Us-Uopy

, U1 puc. 23, 24.

lemimin + 1 75

IszmaX :%l 31 41 171 18, 19, 20

5

, st puc. 1,2, (15)

(16)

17)

(18)

(19)

(81)
(82)
(83)

(20)

(21)

(22)

(23)
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-1 n 1
n H KIi H KIi
Ri=| =0 1=0 , st puc. 1, 2. (24)
1=1 Tdq, Rn
ER
n H Ki;
R = Z':O , U1 puc. 3...8. (25)
1= Td,
R, = Ry, ans puc. 9, 10. (26)
Bxongnoe conporusnenue PO
n 1 1 1 n—I
Rexpr =D || —+— 1_[K|i ,ampuc. 1,2,3,4,5,6,9,10.  (27)
i\ feqy R 0
n n—I
Rexpo =2 Ty [ [ Ky, |, A1 puc. 7, 8. (28)
=1 i=0
4.2. PacuyeTrnble cooTHomieHus ajs YIIT
KomnexkropHoe HanpsixeHnue tpan3uctopoB YIIT
n
Uk, ., =U2H0M—U9H+ZU59| , st puc. 11, 12. (29)
1-1
n
Uk, ., =(1+ 51)J2H0M—ZU53| , Ui puc. 13, 14. (30)
1=1
n
Uk, ., :U2H0M+ZU59| , 1t puc. 15, 16. (31)
=1
Uk ., =YU2u0u TUz =Uyy, mms puc. 17, 18, 19, 20. (32)
Honmyctumsiit Tok YIIT
0.5P
lyiroom < ——R990 nng puc. 11...20. (33)

Kn+1
HaHpH)KeHI/Ie STAJIOHHOT'O HCTOYHHKA
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Uy <U,,., — 3B, ws puc. 11, 12, 17, 18, 19, 20.

UQH = O'5LJ2H0M’ I pUc. 13, 14.

bannactHoe COIMPOTHUBJICHUC 3TAJIOHHOT'O UCTOYHHUKA

OMuTTEpHOE cotpoTuBieHue nuddepennmanbuoro kackana YIIT

Uson —U
R, < —2#om  ZIH  nngpuc. 11, 12, 17, 18, 19, 20.

Ry

<

Icmlmin
U 2Hom — U U

, i puc. 13, 14.
cmimin vz max

Ry = RY9H 1 e 17, 18, 19, 20,

2U3

KosmmekropHslit Tok Tpan3uctopos YIIT

Ik, = lvirrmax, At puc. 11,12, 13, 14, 15, 16.
(= 2o *F:JnS ~Yo. | s puc. 17, 18, 19, 200.

Koaddumuent ycunenus YIIT no Toky

1 = Rn + RexPQ

= PnaRn g pue. 11...20.

Bxonunoii Tox YIIT
lymax =1k, /K1,,, » A1 puc. 11...20.

Bxonnoe conporusnenune YIIT

EMxocTs, mi1s o6ecrieuenns fuHaMuyeckor yeroiunBoctn KCH

Rexy = Voxng T (1+ ﬁn+1)

Rexy =Ty, » A puc. 15, 16.

C; =(0.01..0.05)10™® @, s puc. 11...20.

4.3. PacuetHblie cooTHonenus auast JJH

Hanpsikenue 3TalloHHOr0 UCTOYHUKA
Ury =5...15B, miid puc. 23, 24.

Pacuernsiit koagdunment nepexaun JJH

7p

_Uopy
u 2nom

, st puc. 21, 22.

(34)
(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

Rarem ,ansgpuc. 11...14u 17...20. (43)

(44)

(45)

(46)

(47)
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U
Yp= <L , Ju1st puc. 23, 24. (48)
U 2nom T U ou

Conporusnenns J1H

R 10 suzﬂ, st puc. 21, 22. (49)
50|Ymax
R m < Y2uon +You , U1 puc. 23, 24. (50)
501y max
R7 > 0.3R j7, s puc. 21, 22, 23, 24. (51)
Rg = 7pR 77 —0.5R7, s puc. 21, 23, 24. (52)
R =(L—p Rz —0.5R7, juist puic. 21, 23, 24. (53)
Rg =(L—7p R 7 —0.5R7, st puc. 22. (54)
Re = 7pR 7z —0.5R7, juis puc. 22. (55)

HeiictBurenbHbIi ko3 dunuent nepeaaun JIH
_ R8 + 05R7

- : c. 21,23, 24. 56

R6+R7+R8 A pi ( )

y= _Re+0.5Ry , U1 puc. 22. (57)
RG + R7 + R8

IIpoBepka npaBuiibHOCTH pacuera JIH

09<2 <11, nna puc. 21, 22, 23,24, (58)
7p
Tok nenutenss HanpsHKEHUS
U,
I = —¢cHoM g puc. 21, 22. 59
AH R6 + R7 + Rg AP ( )
U2 +U3H
I —l, , JUIs1 puc. 23, 24. 60
AH RG + R7 + R8 AP ( )

Brixognoe conporusnenue JH

(Rg +0.5R7 Rg + 0.5R7)

, .21,22, 23,24, (61
R6 + R7 + R8 AT P ( )

Rg bix TH =

Emxocts, miia yBennuenus nepenaun J{H Ha yactore mysnbcanuii
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10
Co>————, s puc. 21,22, 23, 24. (62)
®m ReblxﬂH
Ilepemaya /IH Ha yacToTe mynbcanuu
y(om)=1, s puc. 21, 22, 23,24, (63)
BrixogHoe conporusnenue IH Ha yacTore mynbcamui
Rypeuszi1(0m) = ——— , 2ns puc. 21, 22, 23,24, (64)
omCo
EMKOCTB 1J1s1 yMEHBIIEHU TMHAMUYECKUX MPOBAJIOB HAPSKECHUS
Cy > 20 2non g bue 21,22, 23,24, (65)
U 21om
4.4. ITapametpsr KCH
HomunanbHOE CONMPOTUBIIEHUE HATPY3KU
RH :UZHOM/IZHOM . (66)
HomunanbHOE CONMPOTUBIICHNWE HATPY3KHU HA YACTOTE MYJIbCALIUN
R
Ry (@)= H > (67)
\/1 +(omRp C3)
PesynpTHpyroniee BxogHoe conpoTusiieHUe cxembl ycuiienus KCH
R@xz =Rexy + RebeﬂH ' (68)
Rexs (a’m ) =Ry + RebzxﬂH(a)m ) : (69)
PesynpTupyromumii Ko3QpUUUEeHT yCUIeHUS
n+1
KIZ:HKM . (70)
=1
KoaddummenT crabunmzanuu
. R.
Kcm:UZH‘W[1+ R +7/KIZ 'j. (71)
UlHOM RH Rexz
KoaddurmenT punbrpanmu (criaxuBaHus)
R; om K| 5 R;
KC:UZHOM(1+ ! +7/( m)Ki > 'j. (72)
UlHOM RH (a’m ) Rexz (a)m )
Brixognoe conpotunenne KCH
RR
R Dex2, (73)

8bIX — :
RiKi 3 +Rexy
KoaddumuenT nynwscanuii Berxognoro Hanpspkennst KCH
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a2 =0 /Ke - (74)
OTHOCHUTENbHAS] HECTAOUITLHOCTH BBIXOHOT'O HAIIPSKEHUS
52 _ 51 n R6b1x|2H0M . (75)
Kcm U 2uom
Homunanesabi Bxoauoit Tok KCH
100 = 121000 201 pHC. 1...8. (76)
100 = Y10 =Y 2uon , mast puc. 9, 10. (77)
Rp
HomuHansHbIe BEIXOHAsA U BXoaHas momHoctH KCH
P2rom =Y 210l 2100 (78)
PLior =Y1noml 1nom (79)
HomunanbHbIi K03QPUIIUEHT M0JIE3HOTO JEeHCTBUS
Mvwom = PZHOM/ Phion - (80)
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5. METOAUKA UCITIOJIb3OBAHUA ITPOI'PAMMHOI'O
OBECIIEYEHMUA (I110)

5.1. O0mue pexkomMeHIAIMH

ITO mpexacrapisieT coboii Habop ¢aitio B Buae mokymentoB MathCAD 11,
nomenieHHbIx B nanky «Kypcoas padota mo @O3». OCHOBHBIM sIBIsSIETCS (aiin
«Pacuer KCH.mcd», kOTOpBIi BBITOJHEH B BHIE IpUMepa pacdyera KypCOBOM
pabotsl. [lonmyckaeTcsi U3MEHEHUE UMEHU Marky, HO HE PEKOMEHIyeTCsl U3MEHSTh
uMeHa (ailiIoB, Tak Kak 3TO CAENAeT HEBO3MOXKHBIM B3aMMHbBIE CCBUIKH.
PexkoMenayeTcsi pe3yabTaThl BHIIIOJIHEHUSI KYpCOBOM pabOThI MIPEICTABIATH B BUJIE
Bceit nanku «Kypcosast padora mo @OD».

B ¢aiine «Pacuer KCH.mcd» npeaycMOTpeHbI CCBUIKM Ha OTJCIbHBIC
INYHKTBl pacyera, 4To YNpoILAeT UCIpaBiIeHUE OOHAPYKEHHBIX OLUIMOOK, a TaKKe
Ha METOJIMYECKHE YKAa3aHUS U CITPAaBOYHbBIE MaTEPHUAIIbI.

[IpaBunpHOCTH BbIOOpa BapuaHTOB cxeMHbIXx Moayieil KCH, pacuerHbix
bopMyn, TuUDAa M HOMHUHAJIOB DJJIEMEHTOB IMPOBEPAETCS IPOrpaMMHBIM
00ecreyeHneM € BBIBOJOM COOTBETCTBYIOIIMX COOOIIEHHI B KOHLIE JTOKYMEHTA.
BrinaroTcs cneayroniye cooOmeHus:

«®DaranpHble OIIMOKNWY» - o1IMOKHU B BeIOOpE cTpyKTyphl KCH;

«I"pyObie OmMOKN» - OIMIMOKHU B BEIOOPE pacyETHBIX (HOPMYIT;

«Cy1ecTBeHHbIE OMIMOKNY - OMUOKH B BEIOOPE 2JIEMEHTOB;

«IIpoune ommoOKM» - OMMOKHU B BEIOOPE MapaMeTPOB DJIEMEHTOB.

CTyneHT MOXKET MpeAoCTaBUTh KYpPCOBYIO pabOTy K 3allluTe Mpu He Oojee
JIBYX CYLIECTBEHHBIX U YETHIPEX MPOUYHUX OLINOKAX.

5.2. BBoa padoueii 1 BIBOJ CIPABOYHOM HHGOPMALUH

O6mactu BBO/1a MH(OPMAITUKU BBIICIICHBI )KEITHIM I1BeTOM. BBOA
uH(OpPMAIUU IPOUCXOIUT KaK MPUCBAaMBAHNE IEPEMEHHBIM YUCICHHBIX
3HAYEHWM, WU 3HAYEHUs epeMeHHoN Hem. He qonmyckaeTcs n3MeHATh UMEHA
MEPEMEHHBIM, 3TO IPUBOJUT K OLIMOKAM B BHIYUCIICHUSIX.

ITocne BeIYMCIICHUS TApAMETPOB JIEMEHTOB HEOOXOAUMO YTOUHUTD ITH
IapaMeTpPhl C YUYETOM psifia TOMYCTUMBIX 3HAaUECHUH. [[aibHEeNE BEIYHUCIECHUS
JTIOJKHBI BECTUCH C YU€TOM YTOUHEHHBIX 3HAYEHUU.

Broa undopmanuu B TaOIHIIBI JAHHBIX 2JIEMEHTOB JOJDKEH YUYUTHIBATH THI
uHpopmaiuu. CTpOKOBBIE TEPEMEHHBIE (3TO B OCHOBHOM THUIIBI 3JIEMEHTOB)
BBO/JISAITCS B KaBBIUKAX W TOJIBKO KUPWIUTUIICH. UHCTIEHHBIE TaHHBIE BBOASTCS 0€3
KaBbIYEK.

CnpaBoyHast nH(GOpMAIIU BEIBOJAUTCS B BUAEC CAMOCTOSITEIILHOTO
JIOKYMEHTA MOCJIE JBOMHOIO IIETYKA 110 IMOJYEPKHYTOMY CIOBY Tekcta. [locie
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MCITIOJIb30BAHUS CIIPAaBOYHOM MH(MOPMAIIMHU CIIPABOYHBIN IOKYMEHT
PEKOMEHTyeTCs 3aKPbITh.
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6. CIIPABOYHBIE TAHHBIE

CnpaBouHbIC€ JaHHBIE COOTBETCTBYIOT pabOTE JIEMEHTOB B TEMIIEPATYPHOM
nuarmasoHne oT +5 1o +50 °C u BaaxxHocTy 10 98%.

Tabmuma 1
ITapaMeTpbI TPAH3UCTOPOB MAJION U CPeAHell MOLHOCTH
Tun HPOBO‘ coon Ussoon Proon h215 lex Fd lxo Us»
TUMOCTD A B Bt OmMm OmMm A B

KT315b | n-p-n 0.1 20 0.15 50 150 | 80000 | 6E-7 | 0.55
KT315B | n-p-n 0.1 40 0.15 20 130 | 90000 | 6E-7 | 0.60
KT361b | p-n-p 0.05 20 0.15 50 120 | 70000 | 1E-6 | 0.50
KT361B | p-n-p 0.05 40 0.15 40 100 | 90000 | 1E-6 | 0.55
KT5035 | n-p-n 0.15 25 0.35 80 90 | 50000 | 2E-6 | 0.60
KT503B | n-p-n 0.15 40 0.35 40 80 | 70000 | 1E-6 | 0.65
KT501IB | p-n-p 0.3 15 0.35 80 90 | 60000 | 2E-6 | 0.60
KT5012K | p-n-p 0.3 45 0.35 20 80 | 90000 | 1E-6 | 0.65

Tabmuma 2
IHapamMeTpbl TPAaH3UCTOPOB 00JIHIION MOIIHOCTH
Tun HPOBO' Ikbon Urcadon P Koon h219 lex Id IKO U63
JIUMOCTD A B Bt OMm OMm A B
KT8156 | n-p-n 15 40 3 40 15 2000 6E-4 0.9
KT815I' | n-p-n 1.5 80 3 30 20 1500 6E-4 0.9
KT814b | p-n-p 15 40 3 40 15 1900 5E-5 0.9
KT814I' | p-n-p 1.5 80 3 30 20 1400 5E-5 0.9

KT8195| n-p-n | 10 40 60 20 8 800 | 0.002 | 1.2
KT819T | n-p-n | 10 80 60 12 10 | 700 | 0.002 | 1.2
KT8185| p-np | 10 40 60 20 8 750 | 0.001 | 1.2
KTSISC | p-np | 10 80 60 12 10 | 550 | 0.001 | 1.2

Tabmma 3
Psin HomuHaJ10B conpoTuBieHuii 5%-noiu Tounoctu (OMJIT, MOH)

1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2.4 2.7 3.0
3.3 3.6 3.6 4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1

Tabmauma 4
Psin HomuHasioB conporuBiaeHuii 10%-uoi Tounoctu (I193B, CII5-11, CIIS-

14)
110 |12 |15 |18 |22 |27 |33 |39 |47 |56 |68 [82 |
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VcoblieB, K.T.H., T0LEHT A.M.
XaHHAHOB

YMK/I.19.22(55)-13.03.02 -b1.5.20. -

2014

Kadepe EeKTPOSHEPTETUKY U HICKTPOTEXHUKU

I1 PUMCUYAaHHUC. Homunan IMOJIy4acTCA YMHOKCHUCM TaOJIMIHOTO
3HAa4YCHUA Ha 10”, rge N — T1000¢ IICJIOC ITOJOKUTCIBbHOC UJIN OTPULATCIIbHOC

qHCJo.

JInana3oH MOIHOCTE 1 HOMMHAJIOB Pe3UCTOPOB

Tabmura 5

Tun pe3ucropa Rmin, OM Rmax, OM Pron, BT
OMIJIT 51 106 0.125, 0.25, 0.5, 1.0, 2.0
MOH 1 106 0.5,1.0,20
I15B 1 150000 3.0, 7.5, 15, 25, 50
CII5-11, CII15-14 47 47000 1.0
Tabmauia 6
ITapameTpbl KpeMHHEBBIX CTAOMJIUTPOHOB
Tun Ucm, B |cmmin, A |cmmax, A Pmax, Bt Rcm, Om
KC133A 3.3 0.003 0.081 0.3 65
KC147A 4.7 0.003 0.056 0.3 56
KC156A 5.6 0.003 0.055 0.3 46
KC175XK 7.5 0.0005 0.017 0.13 40
KC191K 9.1 0.0005 0.014 0.13 40
KC212XK 12.0 0.0005 0.011 0.13 40
KC215XK 15.0 0.0005 0.008 0.13 70
KC218X 18.0 0.0005 0.007 0.13 70
KC222K 22.0 0.0005 0.006 0.13 70
Tabnumna 7

HomuHaIbl OKCHIHO-3JIEKTPOJIUTHYECKUX KOHAeHcaTOpoB K50-16, Mx®

12 E |10 |20 [50 |100 [200 [500 |1000 |2000 |5000 |
Tabmauia 8
Jluana3oH HOMUHAJIOB KoHAeHcaTopoB K50-16
Tun koHAEHCAaTOpa Uon, B Chnin, MKD Cax, MKD
K50-16 10 10 2000
K50-16 16 5 5000
K50-16 25 2 5000
K50-16 50 2 2000

[Ipuwmeyanue HomuHan nomydyaeTcss yMHOKEHUEM TaOJIMYHOTO
3HaueHus Ha 10", e N — 11000€ 1eN0e MOJ0KUTETHFHOE WM OTPUIIATEIILHOE

qHuCJIo0.

Tabmuma 9
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IIkasa HOMUHAJI0B KepamMuuecknx KoHaeHcatopos K10-17, mx®

10.010 |0.015 [0.022 |0.033 |0.047 |0.068 |

Tabmura 10
BapuanTtsl 3a1aHuii K KypcoBoOii padore
Ne PO | VIOT | AH | U, | 1o, | dUy, | q, f m
BapUaHTa B A o. | oe. | I'm
1 1 1 1 24 | 0.25 | 0.12 | 0.025| 50 2
2 1 2 2 5 | 03 |015 | 0.03| 60 2
3 2 1 1 22 | 0.3 | 0.15 | 0.04 | 50 3
4 2 2 2 | 35| 05| 01 |005]| 50 2
S 3 1 1 12 | 0.4 | 0.2 | 0.03 | 50 3
6 3 2 2 4 022|025 0.04 ]| 60 2
7 4 1 1 16 | 0.25 | 0.25 | 0.02 | 50 2
8 4 2 2 5 |025| 0.3 | 003 60 3
9 5 3 1 12 | 0.3 | 0.25 | 0.05 | 50 6
10 6 3 1 15 | 0.27 | 0.22 | 0.04 | 50 2
11 7 1 1 24 | 015 | 0.2 | 0.03 | 60 2
12 7 3 1 14 | 0.25 | 0.25 | 0.03 | 50 6
13 8 1 1 22 | 0.2 | 0.15 ]0.025| 50 2
14 8 3 1 12 | 0.23 | 0.18 | 0.03 | 60 3
15 9 1 1 12 [ 0.12 | 0.1 | 0.05 | 50 2
16 9 2 2 4 |0.25|014 | 0.03| 60 2
17 10 1 1 16 | 0.08 | 0.15 [ 0.025| 50 3
18 10 2 2 5 |0.15|0.15 | 0.04 | 60 6
19 5 3 1 12 | 0.25 | 0.18 | 0.02 | 50 2
20 6 3 1 15 | 0.15 | 0.12 | 0.04 | 60 3
21 9 2 2 |375| 0.2 | 015|003 | 50 3
22 10 2 2 5.5 | 0.13 | 0.12 |0.035| 50 6
23 4 1 1 16 | 0.25 | 0.25 | 0.02 | 50 2
24 10 2 2 5 |0.15|0.15 | 0.04 | 60 6
25 2 1 1 22 | 0.3 | 0.15| 0.04 | 50 3
26 2 2 2 | 35| 05| 01 |0.05]| 50 2

71




JIAJIBHEBOCTOYHbIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouas mporpamma y4e6Hoii AucHUIIMHBI «@H3MYecKHe OCHOBBI 3JIeKTPOTEXHHKI HaNpaBjieHue noarorosku 13.03.02 «3aexTpodHepreTuka u
3J1eKTpoTeXHUKa». [Ipodunib «DaekTpocHadkeHHe»

PaspaboTunki: K.T.H., fouent B.K. WneHTudrKaoHHbIH HOMEp: KOHTpOonbHBIH 3K3eMIUTSIp HAXOIUTCS Ha Jlucr 72u3 74
VYCoJIbIEB, K.T.H., Z101eHT A.M. YMK.19.22(55)-13.03.02 -51.5.20. - Kadeape EKTPOdHEPreTUKA U AIIEKTPOTEXHHUKH
XaHHAHOB 2014

217 3 1 1 12 | 0.4 | 0.2 | 0.03 | 50 3

28 3 2 2 4 1022|025 004 | 60 2

29 6 3 1 15 | 0.27 | 0.22 | 0.04 | 50 2

30 4 2 2 5 | 025| 0.3 |0.03]| 60 3

31 9 2 2 4 1025|014 | 003 | 60 2

32 5 3 1 12 | 0.3 | 025 | 0.05 | 60 6

7. KOHTPOJIBHBIE BOITPOCHI

1. Kakoe ycTpoicTBO Ha3bIBAa€TCsl KOMIIEHCALIMOHHBIM CTaOUIN3aTOPOM
Hanpspxkenus (KCH)?

2. Tlpunmun padots! napamenbHoro KCH.

3. Tpunmun padotsl nocnenoBateabsHoro KCH.

4. Kakoit napamerp KCH onieHnBaeT ero cTabuimu3upyromye cCBOMCTBa Npu
OTKJIOHEHUHU BXOJIHOTO HAIPSIKEHUS?

5. Kakoii mapamerp KCH oueHuBaeT ero cTabUan3upyronme CBOCTBa Ipu
W3MEHEHUH CONPOTHUBIICHHS HArpy3Ku?

6. Uro ouenuBaet kodphuueHT QuabTpanuu (CriaaxuBaHms)?

7. IlpuHIMO U3MEHEHUS BBIXOIHOTO HAIPSHKEHUS PETYIUPYIOIMMHU
AIIEMEHTaMH Pa3JIMYHbIX BAPUAHTOB.

8. Kak ¢opmupyercst curaain ommoOKH JJIsl pa3IMYHbIX COYETAHUM BApUAHTOB
JaTYMKa HAIPSKEHUS U YCUITUTENS TIOCTOSIHHOTO TOKa?

9. TlpuHIMN COTIACOBaHMS PA3JIMYHBIX BAPUAHTOB YCUIIUTENS U
pEryJMpPYIOLIEro 3JieMeHTa?

10. Yem ompeaensieTcs 4ucio TPaH3UCTOPOB B PETYIUPYIOIIEM dJIEMEHTE?

11. TTouemy B YIIT pekoMeHIyeTCsi IPUMEHSITH MAJIOMOIITHBIC TPAH3UCTOPHI?

12. KakoBa posib ucTouHnkoB HanpspkeHust Uoyy, Us, Uas?

13. B xkakom HaIpaBJIeHUH CIIEyET MepeMeniaTh ABIKOK MoTeHmomerpa R7
JUTsl yBeNnueHus (YMEHbIIEeHMs) BbIXo1HOTro HanpsbkeHuss KCH?

14. Yewm omnpenensieTcs BEIMUYMHA CTAOMIM3UPYEMOTO HAMPSIKEHUS?

15. Kak Bnuset BxogHoe conpotuBieHue Tpan3uctopoB YIIT u PO Ha oOuiue
napametpel KCH?

16. Kak Brnuser nuddepeHnnanbHoe CONPOTUBICHUE CTAOUITUTPOHA
ATAJIOHHOTO UCTOYHMKA Ha oO1mwme mapamerpsl KCH?

17. Kak BnusitoT k03(ppuineHTs! ycuiienus no Toky tpansuctopoB YIIT u PO
Ha oOmue napameTpbl KCH?

18. Kak Biuser BeixogHoe conporupierue JIH Ha obmue mapamerpsr KCH?

19. Kak onpenensieTcs macrnopTHasi MOITHOCTh PE3UCTOPOB?

bubaunorpadpuyecknii CIUCOK
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