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Pabouas mporpamma oOcyxiaena Ha  3accmanmd  Kadeapbl  DIEKTPOIHEPIETHKH U
IEKTPOTEXHUKH, 11poToKos Ne7 ot 09 mapra 2016.

3aseyrommii kadenpoi 1.T.H., goueHt Cuiia H.B.

CocTaBUTENb K.T. H., gouent Yconbues B.K.
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KOHTpONBHBIN 3K3eMILIAP HAXOAUTCS Ha
Kadepe EeKTPOIHEPTETUKY U HICKTPOTEXHUKU

Jluct 2u3 72

OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

I. PaGouasi nporpaMMa nepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

IIpoTokom ot « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamwcp)

(N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acegannu Kadgeapol:

IIpotokomn oT « » 200 1. Ne

3aBeayrouuii kadenpoi

(moarmucs)

(N.0. Pamius)
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AHHOTANUA

JucnummHa «®dusnueckre OCHOBBI 3JIEKTPOHUKHM» pa3zpaboTaHa MJil CTYAEHTOB,
oOydaromuxcsi 1o  HampaBieHuto  noaroroBku — 13.03.02  «DnexkTposHepreTuka U
JIEKTPOTEXHUKa», Mpoduiab «IIeKTpocHAOKEHNEe» OYHOM M 3a04HOM (OpPMBI M BXOJUT B

6a3zoByr0 yacth bioka 1 «/{ucruminae! (Moayin)» yuebnoro miana (b1.5.24).

OOmas TpyIOEeMKOCTh OCBOCHHS AMCHHILIMHBI coctaBiseTr 180 gwacom (5
3aYETHBIX €AMHUI]). YUeOHBIM TUIAHOM MPEyCMOTPEHBI JIEKIIMOHHBIE 3aHsATUs (36
4yacoB), JabopartopHbie paboThl (36 yacoB), mpakThueckue 3aHATHs (18 yacoB) u
camocTosTenbHas padora cryaeHTa (90 gacoB, B ToMm unciie 36 9acoB Ha 3K3aMEH).
HucnunmHa peanmusyercss Ha 2,3 kypcax B 4,5 cemectpax. Dopma

IIPOMEKYTOUHOM aTTECTAIlMU — 3a4€T U HK3aMEH.
JucuunnnHa «®uU3HYeCKHUEe OCHOBBI 3JIEKTPOHHUKH» ONUPAETCS Ha yXKe

W3y4YeHHBIC JUCHMIUIMHBI, Takue Kak «JIuHeliHas anreOpa W aHaJIUTUYECKas
reoMeTpus», «Marematuuecku aHanus», «Pusuka», «TeopeTnueckrue OCHOBBI
AIEKTPOTEXHUKHM». B CBOIO ouepens oHa ABISETCA «(DyHIaMEHTOMY IS H3YYCHUS
JUCHUTITAHBI «DIIEKTPOMATrHUTHBIE MEPEXOIHBIE MPOLIECCHI B
DIEKTPOIHEPTETUUECKUX CUCTEMAX», «ABTOMATU3UPOBAHHBIM DJIEKTPUYECCKUN
NpUBOJI», «PereiHas 3amnTa 1 aBTOMAaTHKA B AJIEKTPOIHEPTETUUECKUX CUCTEMAX)
U JIpyrux. JucuuminHa u3ydaeT pekuMbl pabOThl Pa3IMUHBIX MOJIYIPOBOIHUKO-
BbIX BTOPUYHBIX UICTOYHUKOB ITUTAHUA.

e AUCHUNJIMHBI:

HN3Yy4YCHUC (1)I/ISI/I‘ICCKI/IX OCHOB IIOJYIIPOBOJHHUKOBBIX M 3JICKTPOBAKYYMHbBIX
HpI/I60pOB; 3HAaKOMCTBO C OCHOBHBIMH TCXHNYCCKHUMH PCUICHUAMU,
MNPpUMCHACMBIMHU B aHaJIOTOBOM CXCMOTCXHHKC,

3HAaKOMCTBO C OCHOBaMH .’:U'Il"G6pBI JJOTUKHU H HpOCTCfIH.IHMH JJOIT'NMYCCKHUMU
QJICMCHTaMH, H3Y4YCHUC IPUHIUIIOB ITOCTPOCHHA OCHOBHBIX CXCMOTCXHHYCCKHX
peIHeHI/Iﬁ BTOPUYHBIX HCTOYHHUKOB TIIUTAHUSA; IIOJTYYCHUC HABBIKOB pacycTa
QJICKTPOHHBIX CXCM.

33[[3‘1]([ AUCHUIIJINHBI
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®[I03HAKOMUTb  CTYACHTaMH ¢  pabOTOM  DJIEKTPOBAaKyyMHBIX U
MOJIyIPOBOJJHUKOBBIX MPUOOPOB;

®HAYYUTh aHATU3UPOBATH PEKUMBI pa0OTHI PA3IMYHBIX MMOJIYIPOBOIHUKOBBIX
BTOPUYHBIX UCTOUHUKOB ITUTaHMUSI;

®HAYYUTh IPUHIUIIAM ITOCTPOCHHS CXEMOTEXHUYECKUX PEIICHU BTOPHUYHBIX
VMCTOYHHUKOB ITUTAHUSI.

JUIsT  yCIemHOro  M3y4eHMs  JAUCHUIUIMHBL  «DHU3WYECKHEe  OCHOBBI

ANEKTPOHUKM» Yy OOYyYarolUXCs JIOJDKHBI OBITh C(HOPMHPOBAHBI CIEAYIOIINE
IpeIBapUTEIbHBIE KOMIIETEHIIUU:

® CIOCOOHOCTh K CaMOOPIaHU3alMK U CaMO0OpPa30BaHUIO.
B pesynpTaTe M3ydeHUs NAaHHON AUCIHUIUIMHBI Yy CTYJIEHTOB (DOPMUPYIOTCS

cCleyloume OOMIeKYJbTYpHbIE M OOLIENPOPECCUOHATBHBIE  KOMIETEHIIMH

(271EMEHTHI KOMIIETEHITUH ).

Kon n Jranbl GOPMUPOBAHHUA KOMIIETEHIMH

¢popmyaupoBka

KOMIIETEHIIUH

OIIK-2 3HaeT OCHOBHBIE MaTeMaTHYECKHE METOJIbI aHanausa
CIOCOOHOCTBIO IEKTPOHHBIX CX€M, (HU3NYECKHUE 3AKOHBI, SIBICHUA H
IPUMEHSATH IIPOLECCHI, IMPOUCXOJAIINE B IIOJIyIIPOBOXHUKOBBIX
COOTBETCTBYIOIIHI npubdopax;
dusuxo- Ymeer IIPUMEHATH MaTEMaTHYECKHE METO/BI aHanusa
MaTeMaTUYECKUN JNIEKTPOHHBIX ~ CXeM,  (U3MYEeCKHe  3aKOHbI IS
anmnapar, METOZbI OIIPEJICJIEHUS] CBOMCTB JIEKTPOHHBIX IPUOOPOB;
aHayM3a u Bnaneer METOJaMH  IIOCTPOEHUS  MAaTEMAaTUYECKUX  MOAEIEH
MOJIEIMPOBaHUS, MOJIyIIPOBOJHUKOBBIX ~ HMPHUOOPOB U COAEP>KATEIBHOU
TEOPETUIECKOTO 1 MHTEpIpPETAlUU IIOJIyYEHHBIX pPE3YJbTAaTOB, METOAAMHU
OKCIEPUMEHTAIBHOIO MaTeMaTU4eCcKON CTATUCTUKU ATl 00pabOTKU Pe3yIbTaToB
HACCICAOBaHNA TIPH SKCHOCPHMEHTOB, MAaKETaMH MOPUKIAJHBIX MOpPOrpamm,
pelIeHnn UCIOJIB3YEMBIX IIPH  MOJAEIMPOBAHUU  DJICKTPOHHBIX
poeCCHOHATIBHBIX prOOPOB U YCTPOUCTB;
3aj1a4

IK-1 3HaeT METOJIUKH IIPOBEICHUA OKCIEPUMEHTAIbHBIX
CIIOCOOHOCTBIO UCCIEOBaHUN  IOJYNPOBOAHUKOBBIX MPUOOPOB "
y4acTBOBaTh B JJIEKTPOHHBIX YCTPOUCTB;
IUIAHUPOBAHWH, Ymeer COCTAaBJIATh IUIAHBI IIPOBEIEHUS DKCIIEPUMEHTOB UL
MOATOTOBKE U UCCIIEIOBAaHMsI  MOJYIPOBOJHUKOBBIX — MPUOOPOB u
BBIITOJIHCHUH JNEKTPOHHBIX YCTPOUCTB;
TUIIOBBIX Bnaneer HABbIKAMHU BBITNIOJHEHHSI THIIOBBIX JKCIIEPUMEHTAIBHBIX
OKCIEPUMEHTAIbHBIX UCCIIEIOBaHUM  IOJYIPOBOJHUKOBBIX NPUOOPOB u
UCCJIEIOBAHUM 110 3JEKTPOHHBIX YCTPOUCTB;
3aJJaHHOW METOJIUKE
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I1K-2 3Haer METOJbI 06pa6OTKI/I PE3YIbTATOB JSKCICPUMCHTAJIBHBIX
CHOCOOHOCTBIO JAaHHBIX, TMOJYYCHHBIX IPU HUCCICAOBAHUHN 3JJICKTPOHHBIX
06p216aTBIBaTB YCTpOﬁCTB, C HCIIOJIB30BAHUEM TCOPHUU BepOHTHOCTef/'I u
PE3yIbTaThI MaTeMaTH4eCKOI CTAaTUCTHUKU,

OKCIICPUMEHTOB VYmMmeer AHAJIIM3UPOBATh U 0606I_HaTI> PE3YIbTAThI SKCIICPUMECHTOB
JJI pa3pa60TKH peKOMCHI[aI_II/Iﬁ o oOecHeYeHuIo
pa60TOCHOCO6HOCTI/I M IIOJIYYCHHs 3aJaHHBIX IIapaMETPOB
3JIEKTPOHHBIX YCTPOWCTB;

Bnaneer METOAaMU  CTAaTUCTHYECKOW 0OpabOTKH  Pe3ylbTaToB
OKCIICPUMCHTAJIBHBIX HCCIICTOBaHUM OJICKTPOHHBIX
YCTpoﬁCTB; IMPAKTUYCCKUMU HaBBbIKaMU OLICHKHU
HOFpGH.IHOCTGfI OKCIICPHUMCEHTOB;,

[1K-6 3Haer OpPUHOUIBL  pabOTBl  DIEKTPOHHBIX  YCTPOWCTB, UX
TOTOBHOCTBIO XapaKTEPUCTUKU; O003HAYCHHS HJICKTPOHHBIX YCTPOMCTB
OIIPEACIIATh Ha CXEMaXx DJICKTPOOHEPICTHUCCKUX O6”I>€KTOB;
napamMeTphbl YMmeet KOMIIOHOBAThb u pacCUUThIBATh CXEMbI
060py,I[OBaHI/I}I TIMOJIYITPOBOJHHUKOBBIX HpI/I60pOB U JJICKTPOHHBIX
00BEKTOB YCTPOMCTB; BBHIOMPATh IMOJYIIPOBOJAHUKOBBIE PUOOPH U
HpO(bCCCI/IOHaJII)HOf/'I OJICKTPOHHBIC yCTpOf/'ICTBa;

ACATCIbHOCTH Bnaneer criocooamu OIIpEACICHUSI COCTaBa IIOJIYIIPOBOJHHKOBBIX
HpI/I60pOB " 3JICKTPOHHBIX yCTpOﬁCTB " UX IIapaMeEeTpoOB,
METOAUKaAMH BBI60pa U TIPOBEPKH MOJYIIPOBOAHUKOBBIX
HpI/I60pOB 1 3JICKTPOHHBIX yCTpOﬁCTB

I[J'ISI (1)OpMI/Ip0BaHI/I$I BBIIICYKA3aHHbIX KOMHGTCHHI/Iﬁ B paMKax AWUCHUIIIINHBI

«Du3nyecKrue OCHOBEI QJICKTPOHUKN) ITIPUMCHAIOTCA CICAYIOIINC MCTOAbI daKTHUBHOI'O

00yuYeHHUsI: KeWc - 3a7auH.
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|. CTPYKTYPA U COJIEP)KAHUE TEOPETUYECKO YACTH
KYPCA (36 YAC.)

Tema 1.BBenenne. @usnyecKkue OCHOBBI CTPOCHHS IMOJYNPOBOAHUKA (2
yaca).

OO0slacT NPUMEHEHHsSI UCTOPUS U TEPCIEKTUBBI PA3BUTUSA SJIEKTPOHUKHU.
Oco0OeHHOCTH  CTPOEHHUS  TMOJYNPOBOJAHHKA. OJEKTPOHHbIE U  JIBIPOYHBIE
MOJIYIPOBOJHUKH. BHIBI TOKOB B MOJYINPOBOJHUKE. DJIEKTPOHHO-IBIPOYHBIN
nepexoJl. XapakTepUCTUKU P-N mepexo/ia, TYHHEIbHBIA 3P eKT, rerepornepexoa u
nepexon Hlorku.

Paszgeu 1 [lonynpoBoJHUKOBbIEC IPUOOPBI

Tema 1. IlosrynpoBoaHMKOBBIE IHOBI (2 Yaca).

BolnipsiMuTebHBIE JAMOJbI, BapHKallbl, TYHHEJIbHbIE AHOJbI, OOpalll€HHbIE
JMOJIbl, CTAOUIUTPOHBI (A10bI 3eHepa), (OTO U CBETOAUOAbL. BONbT - aMiiepHbie
XapaKTepUCTUKH, OCHOBHBIE MapaMeTpbl U 0O0JacTH NpUMEHEHHs. MeTobl

aKTUBHOTO 00yueHUs: jabopaTtopHasi paboTa; TECT; Keic — 3aauu.

Tema 2.bunoJisipasie P-N-p U N-P-N TpaH3UCTOPHI (2 Yaca).

YCTpoiicTBO U MPUHLMUIT JEHCTBUSA OUMOJIAPHOTO TpaH3ucTopa. BxoaHwie u
BBIXO/IHbIE XapakTepucTuku. Cxema 3aMelieHusi OUIOJIIPHOTO TpaH3UCTOpa IJis
CTaTUYECKUX pEXKHUMOB. JlMHaMuuyeckue CcBoOWcCTBAa TpaH3ucTopa. (Cxema
3aMelIeHUs C YYETOM IMHAMUYECKUX CBOMCTB TpPaH3UCTOpa. MeToasl akTUBHOTO

oOyueHus: 1adopaTopHas paboTa; TecT.

Tema 3. YHunoJsipubie (1oJieBble) TPAH3UCTOPbI C HCHOJb30BAaHHEM

MeTO0/1a AKTUBHOI0 00yUeHHsl «Keic-3a1aua» (2 yaca).
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YCTpOUCTBO M IPUHIMUI JEHCTBHS ITOJIEBOTO TPAH3UCTOPA C U30JIMPOBAHHBIM
3aTBOPOM. YCTPOWMCTBO M NPUHLMII JEWUCTBUS IIOJEBOrO TPAH3UCTOpA C
yOpABISIIONMM  p-N - nepexoaoM. CTaTUYEeCKHME XapaKTEPUCTUKA W OCHOBHBIE
napameTpsl. J[MHaMHu4Yeckne XapakTEpUCTHUKM M CXEMbl 3amelleHus. Meroasl

aKTUBHOT'O OOY4YEHUS: TECT.

Tema 4. OnTuyeckue NPUOOPbI ¢ UCMOJB30BAHMEM METOAA AKTHUBHOIO
o0y4eHus «keic-3axa4a» (2 yaca).

®u3nyeckrue OCHOBBI  ONTHYECKUX  MpHOOpoB. DOTOCOMPOTUBIICHUE,
dbotoanon, ¢GOTOTPAH3UCTOP. OJIEKTPUUECKHUE U CBETOBBIE XapaKTEPUCTUKHU.
CBeToanoi. DIEKTPUUECKUE U CBETOBBIE XapAKTEPUCTUKH.

Pa3zgen 2. Ycninreu CHTHAJIOB

Tema 1. Knaccupukanusi U OCHOBHBIE NAapaMeTPbl JIEKTPUYECKHX

CUTHAJIOB M UX yCWJIHTeJIel (2 yaca).

Tpansucropusiii kmod. CTaTUYecKHe PEKHUMBbI TPAaH3UCTOPHOTO Kitoya. [lepexoaHsle

MponecChl B TPAH3UCTOPHOM KITHOYC. MeTo bl aKTHBHOTO O6y‘leHI/I5{I TCCT.

Tema 2. [Au¢pdepeHunanbHble YCHJIMTEIM MOCTOSTHHOIO  TOKA.
OnepanuoHHbIe YCUJIUTEIH C UCNOJb30BAHUEM METOAAa AKTUBHOIO 00y4eHHs
«keic-3agaua» (2 yaca).

[TapannenbHo-OanaHcHbI Kackaa. CxemMa HMCTOYHHMKA HEM3MEHHOTO TOKa B
napajienbHo-0anaHcHOM — Kackaje. Hecummerpuunblii  nuddepeHnmranbHbIin
kackag. Onepauuonuslii ycuwiurenb (OVY). CrpykTypHas U TpUHIUMIUATIbHAS
cxeMa OY. OcnHoBHble mnapameTpsl OY. VYcuiurenb MNOCTOSSHHOIO TOKa C
npeoOpa3zoBaHueM curHaiza. MeTosl akTUBHOTO oOy4eHws: jaboparopHas paboTa;
TECT; KeHC — 3a7a4u.

Pasznea 3. Jlornueckue 3jieMeHTHI

Tema 1.0cHOBHbBIE IOHATHS O JOrMYeCKUX QYHKIUAX (2 yaca).
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OCHOBHBIE TOHATHS O JIOTMYECKOM CHUTHAJE, JOIMYeCKOHM (QYyHKIMH,
JorudeckoM siemeHte. bazoBas cuctema nornueckux ¢GyHkiui. CrnocoOsl
npencTaBieHus Jorudeckux ¢GyHknuil. [IpaBuna mpeoOpa3oBaHHsS JTOTHYECKHX
¢yHkuil. MeToapl akTUBHOTO O0y4yeHMs: jlabopaTopHas paboTa; TecT; Keic —

3aJa4H.

Tema 2. Tpurrepsl, cueTYHKHU, perucTpsl (2 yaca).

RS-Tpurrep na norumyeckux snemeHTtax «M-HE» u «JIU-HE». CuerHsbrit
TPUITEpP U TpUITep 3anepKKU. CyMMUPYIOIIHM, BBIYMTAIOIUNA U PEBEPCHUBHBIN
cueTuyruku. CYETUHK C TPOU3BOJIBHBIM KO3 (PULIMEHTOM cueTa. Peructpbel. MeTo bl

aKTUBHOTO 00yueHus: JabopaTopHas paboTa; TeCT.
Pa3znen 4. BropyuHble HCTOYHMKH MU TAHUSA

Tema 1.®PynkumoHaabHble cxembl BHUII ¢ ucmosb3oBanuem merona
AKTHMBHOI0 00y4eHHUs «Keiic-3ama4ya» (2 yaca).

OpHoda3zHble BEIIPSIMUTENH NEPEMEHHOTO HaNpsKeHUsl. EMKOCTHOM puibTp.
OcHOBBI pacyeTa BBIIPSAMUTENSI U €MKOCTHOro ¢uibtpa. Knaccudpukauus u
OCHOBHBIE MapameTpbl crTabunmu3atopoB  HampsbkeHus. [lapameTrpuueckuit
CTaObMIIU3aTOP HaIpsKECHUS. Br16op 3JIEMEHTOB apaMeTpUIECKOro
craduin3aTopa, pacder napameTpoB. MeToabl aKTUBHOTO OOyuY€HHUs: KypcoBas

paboTa; TecT; Kelc — 3a/1auH.

Tema 2. KommneHcanuoHHble craduiauzaropbl Hanpsikenusi (KCH)
MoCJIeI0BaTeJIbHOI0 TUNA (2 Yaca).

KCH nocnepoBaTenbHOrO  THUINA  HA  TPAH3UCTOPAX  OJMHAKOBOM
npoBoauMocTu. OcHOBBI pacueta snemMeHToB U mapamerpoB KCH. KCH

MOCJIEA0BATEILHOTO TUIA HA TPAH3UCTOpPAX Pa3HONM MPOBOAUMOCTH. OCHOBHBIC
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mapaMCTpbl U BHCIIHUC XaPAKTCPUCTUKHU KCH IMOCJICAOBATCIIBHOI'O THIIA. MGTOIIBI

aKTUBHOI'O 00yUYEHHUs: KypcoBasi paboTa; TecCT.

Tema 3.KCH napanjieabHoro tuna (2 yaca).

KCH napamensHOro THma Ha TPaH3UCTOPAX PA3HOM MPOBOJAMMOCTH.
[Tpumenenue onepanuonnbix ycunuteneid B KCH. OrpannueHne MakCUMallbHOTO
toka B KCH. CpaBnutensHble xapaktepuctuku KCH. Meronsl akTUBHOIO

oOy4eHus: KypcoBas paboTa; TecCT.

Tema 4. UMnyabcHbIe cTA0MIU3aTOPbI HANPSKEHUS C MCIO0JIb30BaHUEM
MeTOo/Ia aKTHBHOT0 00y4eHusl «Keiic-3agaua» (2 yaca).

NmnynbeHblid cTabunuzatop HanpsokeHus ¢ OY. DyHkIMoOHanmpHas cxema
UMIYJBCHOTO CTAa0WIM3aTOpa HAIpPSDKEHHS B MHUKPOCXEMHOM  MCIIOJIHEHUU.

MeTobl aKTUBHOTO O0YUYEHUS: TECT.
Pazgen 5. I'eneparopbl CUTHAI0B

Tema 1.I'enepaTopsl curnanos ¢ RC cBsa3bio (4 yaca).

OOmue  XapakTEepUCTHUKM UM NPUHUUI  TIOCTPOCHHS  I€HEpPaTOpOB
NPSMOYTOJIBHBIX ~CUTHAJIOB. MylbTUBUOPATOPHl HA JIOTMUECKUX AJIEMEHTaXx.
MynbeTuBHOpaTOp Ha  TpaH3UCTOpaX. ABTOKOJEOATENbHBIA W KAYIIUH
MyJIbTUBHOPATOp Ha ONEPAllMOHHOM ycwiuTtene. l'eHepaTop NUI000pa3HOro
HanpspbkeHus: Ha OY. ['eHepaTop NMHEMHO-U3MEHSIONMIETOCs HanpsokeHus: Ha OY
(I'JIMH).  T'enepatopbl =~ TapMOHMYECKHMX  CUTHAJIOB.  Da3zocABuraroume
ANIEKTpUUEcKUe Iienu. ['eHepaTop rapMoHuyeckux curHaioB Ha OY ¢ moctom
Buna. CnocoObl  craOmiM3aliil  aMIUIMTYIbl  BBIXOJHOTO  HANpsKEHUS

reHeparopoB. MeTobl aKTUBHOTO O0yUYEHHUS: TECT.

Tema 2. I'enepaTopsbl cMTHAJIOB ¢ TPaHchOPMATOPHON CBA3LIO (2 Yaca).
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OnHoTakTHBIM  OnOKMHr-reHepatop. Pacuer mnepuona aBTOKOJIEOaHUIA.
JIByxTakTHBIM OnoKkuHT-TeHepaTtop. Pacuer mepmonma aBTokonebanuii. MeTosb

AKTHUBHOI'O O6y‘-I€HI/ISII TCCT. MGTOI[BI AKTHUBHOI'O O6y‘-IeHI/I$IZ TCCT.

3akirouenue (2 yaca).
[TepcnieKTUBBI Pa3BUTHUSA DJICKTPOHUKH U €€ POJIb B TEXHUYECKOM ITPOTpecce.
HanoTtexHonoruu B mponu3BOJICTBE MUKPOCXEM. [ [puMeHEeHNE 3NEKTPOHHBIX CXEM B

MHKpOHpOI.[CCCOpHOﬁ TCXHHKC.

|.  CTPYKTYPA Ml COJIEP’KAHUE MMPAKTHYECKOW
YACTHU JJMCLHUILIAHEI (54 YAC.)

IIpakTtuueckne 3ansaTusa (18 yac.)

3ansTue 1. IlloynpoBoaHuKOBbIE TUOABI B cXeMax (2 yaca).

1. BeinpsMuTeIbHbBIE TUOBI.

2. Bapuxarnbl.

3. TyHHenbHBIE TUOMBI.

4. OOpalieHHbIC TUOIbI.

5. CtabunuTpoHsl (TuoAbl 3eHepa).

6. ®0oTO 1 CBETOANOIEL.

3ansaTne 2. TpaH3ucTopbl € HCHOJB30BAHHEM MeETOJa AKTHBHOIO
00yueHHs «Keiic-3agaua» (4 gaca).

1. BxoaHble 1 BBIXOJHBIE XapaKTEPUCTUKH TPAH3UCTOPOB

2. Cxema 3aMelleHuss OWIOJSPHOTO TpPAaH3UCTOpa JUIsl  CTATUYECKUX
PEXKUMOB.

3. Cxema 3aMenieHus C y4eTOM TUHAMHYECKUX CBOWCTB TPAH3UCTOPA.
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4. CTtaTudyecKkue XapaKTepUCTUKM M OCHOBHBIE MapameTpbl YHUIOJSAPHBIX
TPAH3UCTOPOB.

5. /IluHamuyeckne XapaKTEPUCTUKH U CXEMbl 3aMEILICHUS] YHHIIOJSPHBIX
TPAH3UCTOPOB.

3anarue 3. [IuddepeHumanbHbie YCHJIMTENH MOCTOSHHOIO TOKA.
Onepaunonnbie ycuanresn (4 yaca).

1. Cxema HCTOYHMKAa HEU3MEHHOTO TOKa B MapauieIbHO-0aTaHCHOM
KackaJe.

2. HecummeTpuunsiil tudepeHnraibHbi KacKa.

3. OnepanOHHBIN YCUITUTENb.

4. CtpykTypHas u npuHIunuagbHas cxema OVY.

5. OcHoBHble napameTpsl OY.

6. Ycunurens MOCTOSTHHOTO TOKa ¢ TPeoOpa3oBaHneM CUTHAJA.

3ansitue 4. Pynkuuonaabublie cxembl BUII (2 yaca).

1. PacueT BeIIpSIMUTENSE U €MKOCTHOTO (PrIIbTpA.

2. OcHOBHBIC TTApaMETPhl CTAOUITN3ATOPOB HATIPSKCHHS.

3. [Tapamerpuueckuii  cTabunu3aTop HampspkeHus. BbpIOOp  2JIeMeHTOB
napamMeTpuYecKoro cTabuian3aTropa, pacuer napaMeTpoB.

3ansaTue 5. KomneHcannmonHble cradmiamzatopbl HanpsixeHusi (KCH)
NMocJjae0BaTeJIbHOr0 TUMA (2 yaca).

1. Pacuet snemenToB u napametpoB KCH.

2. KCH nocnenoBarensHOTO THIIA HA TPAH3UCTOPaX Pa3HON MPOBOJUMOCTH.

3. OcHoBHbIE TapaMeTphl U BHelHUe Xxapakrepuctuku KCH
NOCJIEOBATEIBHOIO THIIA.

3ansaaTue 6. I'eHepaTopbl CHTHAJOB ¢ HCHOJb30BAHHEM MeTOJa
AKTHMBHOIO 00y4YeHHUs «Keiic-3axa4a» (4 gaca).

1. ITocTpoeHue reHepaToOpOB MPSIMOYTOJIBHBIX CUTHAJIOB.

2. MynbTUBHUOPATOPHI HA JJOTUYECKUX IJIEMEHTAX U TPAH3UCTOPaxX.

11
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3. dazocaBUraroIye MIEKTPUICCKUE IICTH.
4. Crabunuzanus aMIUIUTY/ bl BEIXOJTHOTO HAMPSKEHUSI TEHEPAaTOPOB.
5. Pacuer nepuona aBToko1€0aHN OAHOTAKTHOTO OJIOKWHT-TEHEpaTOpA.

6. Pacuer nepuona aBTokose0aHUii JBYXTAKTHOTO OJIOKUHT-TE€HEpaTopa.

JlaGopaTopHbie padoTsl (36 yac.)
JlaGopaTropuass padora Ne 1. HcciaenoBaHue XapaKTepHCTHK

M0JIyIIPOBOAHMKOBBIX PUOOPOB (4 yaca).

JlaGoparopHasi padora Ne 2. YcuiauTe/IbHbIN KAaCKa/l NEPEMEHHOI0 TOKA
¢ 00IIMM IMUTTEPOM € MCIOJIb30BAHNEM MeETO0/1a AKTUBHOI0 00y4YeHHsl «Kelc-

3aga4a» (4 yaca).

JlabopaTtopnass paGora Ne 3. HcciaenoBanue cxeM Ha 0Oase
ONEepPaAIMOHHOT0 YCHJIUTEJISI ¢ UCMOJIb30BAHUEM METO/1a AKTUBHOIO 00y4eHus!

«KeHc-3amaya» (6 yacoB).

JlaGoparopnass padora Ne 4. HMcciaenoBanue KOMOMHALIMOHHBIX

JIOTHYEeCKHMX cxeM (4 yaca).
JlaGoparopHasi padora Ne 5. PyHKUMOHAJIBLHBIH Mpeo0pa3oBaTe/ib Ha
onepanUOHHBIX ycuiuTeasx (4 yaca).

JlabopaTtopnass padora Ne 6. MHOroQpyHKUHOHAJIBHBIN TIeHEPATOP
NEePHOJAMYECKHUX CUTHAJIOB C MCIOJb30BAHMEM METOJAa AKTHBHOI0 00y4eHMs

«keic-3agaua» (4 yaca).

12
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JlabopaTtopnasi padora Ne 7. ®opMHpOBaHHME 4YaCTOTHO 3aBHCHMbIX

XapaKTepuCTHK ycuuaurTess (4 yaca).

JlabopaTtopnass padora Ne 8. KomneHcanmumoHHble CTA0WIN3ATOPBI

HanpsikeHus (6 yacos).

1. YYEBHO-METOAWYECKOE OBECIIEYUEHUME
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI

Y4ebHOo-MeToAMueCcKOoe oOecrieueHue CaMOCTOATEIbHON paboThI
oOyJarommxcss 1O  JUCHHAIUIAHE  «DU3HYECKHE  OCHOBBI  AJICKTPOHHKH)
npenctarieHo B [Ipunoxkenun 1 u BKITIo9aeT B ceOs:

e ITaH-TPa(PUK BBITIOJIHEHUSI CAMOCTOSITEIPHOW PaOOTHI 1O TUCIUILIMHE, B
TOM YHCJIC TPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJTHEHUE TI0 KXKIOMY 3aaHUIO;

e XapaKTCPUCTUKA 3aJaHUN I CaMOCTOSTEIbHOW pabOThl CTYICHTOB H
METOMYCCKHE PEKOMEH/IAINH 110 UX BBITTOJIHCHHIO;

eTpeOOBaHUS K  TPEACTABICHUIO ©W  OQOPMIICHHIO  pE3YyJIbTaTOB
CaMOCTOSATENLHON pabOThI;

* KPUTEPUHU OLIEHKH BBITTOJIHEHHS CAMOCTOSATEIBHOM paOOTHI.

IV. KOHTPO.JIb JOCTUXEHMUS LEJEN KYPCA

Ne | Kontpoaupye Kopp! u sTamnsl popMupoBaHus OneHouHsble CpecTBa
/T | Mble pa3zensl / KOMITETEHIIHH

13
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TEMBI TEeKYIIHNI IIPOMEKYTOY
JUCIMUIIINHEI KOHTPOJIb Has
aTTecTanus
1 | [omympoomu | OIIK-2 | 3HaeT OCHOBHBIE [1P-1 Tect no | 3auer.
HUKOBBLIE MAaTeMaTHYCCKHUEC MCTOAbL TIIT HepequB
npuOopbI aHajinsa SJICKTPOHHBIX npudopam BOIIPOCOB K
cxeM, GU3NIECKHue 3aKOHBI, sauery 1-9
SIBJICHUSI U TIPOLIECCHI,
MIPOUCXOSIIIKE B
MIOJIYIIPOBOJHUKOBBIX
npudopax;
VYMeer npuMeHsITh I1P-2 3auer.
MATEMATHYCCKHUEC METOAbI KOHTpPOJIbHAA HepequB
aHaJn3a NEKTPOHHBIX pabora 1 BOIPOCOB K
cxeM, (hruzndeckre 3aKOHBI sauery 10-22
JUISL OTIpEIeNICHUs CBOMCTB
AICKTPOHHBIX PHOOPOB;
Bnageer metogamu IIP-6 3amura | 3auer.
HOCTPOCHHUS nabopatopuo | Ilepeuenn
MaTeMaTHIeCKUX MONIeNeH | 1 paGoTsr N | BOIIPOCOB K
MOJIYIIPOBOJHUKOBBIX 1 sauery 10-22,
npudoOpoB U 26-29
coJiepKaTeIbHON
HHTEpHpeTaluu
MOJIYYECHHBIX PE3YyIbTaTOB,
METOIaMH
MaTeMaTU4eCKOn
CTaTHCTUKH JUI1 00pabOTKH
pe3yIbTaToOB
JKCIIEPUMEHTOB, TAKETAMHU
MPUKIATHBIX IPOrpaMM,
WCIIOJIB3yEMBIX TIPH
MOJICIUPOBAHUH
AJIEKTPOHHBIX PUOOPOB U
YCTPOMCTB;
2 | Yewnurenu ITK-1 3HaeT METOAMKU ITP-1 Tect mo | 3auer.
CHT'HAJIOB HPOBEACHNA TpaH3ucTopH | Ilepeuens
3KCH6pI/IM6HTiU‘ILHHX BIM BOIPOCOB K
HCCICI0BAHNH yCUIHUTENAM | 3auery 23-25
MTOJTYTTPOBOTHUKOBBIX
prOOPOB U AIIEKTPOHHBIX
YCTPOWCTB;
VYMeeTr MeTOTUKHA T1P-2 3ayer.
HPOBEICHUA KOoHTpoJibHas | [lepeuenn
BKCHepI/IMeHTiU'ILHBIX pabota 2 BOIPOCOB K
HCCIIeIOBAaHU I 3auery 30-50
MTOJTYTTPOBOTHUKOBBIX
prOOPOB U AIIEKTPOHHBIX
YCTPOWCTB;
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Bnaneer I1P-6 3anmmTa | 3auer.
crniocobamu onpezenenus | maboparopuo | IlepeucHb
cocraBa YCHJIMTENEH W | i paGoTel Ne | BOmpocoB K
pacuera ux nmapameTpoB; | 2 3auery 30-50
METOAMKaMHU BEIOOpa U
POBEPKH
MOJIYyIIPOBOAHUKOBBIX
pruOOPOB

3 Jlornueckue [1K-2 3HaeT METObI I1P-1 Tect mo | Dx3ameH.

3JIEMEHTHI 00paboTku pe3ynabTatoB | JormueckuM | [lepeueHn
AKCIEPUMEHTAIBHBIX 3JIEMEHTaM BOIIPOCOB K
JIAHHBIX, ITOJYYEHHBIX sKk3ameny 11-
MIPU UCCIICIOBAHUN 15
AIIEKTPOHHBIX YCTPOUCTB,
C HCIIOJIb30BAHUEM
TEOPUHU BEPOSITHOCTEN U
MaTeMaTU4eCcKoi
CTaTHCTHUKH;
Ywmeert ananusupoBatb u | [1P-2 DK3aMeH.
00001aTh pe3ynbTaThl koHTpoJsibHas | [lepeuenn
AKCIEPUMEHTOB JJIsI pabora 4 BOIIPOCOB K
pa3paboTKu sK3aMeHy 16-
PEKOMEH Al 10 21
obecreueHno
paboTocrnocoOHOCTH U
MOJTYYSHUS 3aJIaHHBIX
napameTpoB
AIIEKTPOHHBIX
YCTPOMCTB;
Bnaneer meTonamu [TP-6 3amura | Dk3aMeH.
CTaTUCTUYECKOU naboparopuo | [lepeuenn
00paboTKHM pe3ynbTaToB | i paboThl No | BOMpPOCOB K
AKCIEPUMEHTAIbHBIX 4 sK3aMeny 21-
HUCCIIEIOBAHNI 40
AIEKTPOHHBIX
YCTPONCTB;
MPaKTUYECKUMU
HaBBIKAMH OIICHKH
MOIPEIIHOCTEN
HKCIIEPUMEHTOB;

4 | BropuuHsble [1K-6 3naet npuHuuIbl padotsl | [1P-1 Tect mo | Dk3ameH.
HCTOYHUKHU AIIEKTPOHHBIX YCTPOUCTB, | crabunm3ato | [lepeueHn
MMATaHUS WX XapaKTePUCTUKH; pam BOITPOCOB K
(BHUIT) 0003HaueHUS HanpsDKeHUs | sK3ameHy 1-8

ANIEKTPOHHBIX YCTPOWCTB
Ha cxemax
AIEKTPOIHEPTETHICCKUX
00BEKTOB;
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TEOPUHU BEPOSITHOCTEN U
MaTeMaTHYeCKOU
CTaTUCTUKHU,
YMeeT aHanusupoBarh U I1P-5 [Tepeuenn
00001IaTh pe3yIbTaThI KypcoBast BOIIPOCOB K
OKCIICPUMEHTOB IJIA pa6OTa 3K3aMeHy 1_
pa3pabOTKN peKOMEHIAITHH 10
0 00ECIICYCHHIO
paboOTOCIIOCOOHOCTH U
MOJTyYeHHSI 3a1aHHBIX
MapaMeTPOB AIEKTPOHHBIX
YCTPOMCTB;
Bmageet merogamu I1P-5 DK3aMeH.
CTaTUCTUYECKON KypcoBasi Ilepeuenn
O6p360TKI/I PE3YIbTATOB pa60Ta BOIIPOCOB K
SKCIIEPHMEHTANLHBIX 5K3aMeHy 1-
HCCIICIOBAHMMA 10
3JIEKTPOHHBIX YCTPOHCTB,
MPAKTHYECKUMU HaBBIKAMHU
OLICHKH MOTPEIIHOCTEN
IKCIIEPUMECHTOB;

5 | I'eneparopsl [1K-2 3HaeT [TP-1 Tect mo | Dk3ameH.

curnainos (I'C) METO/IbI 00pabOTKH reaepatopam | [lepeuenn

pe3ynbTaTOB CUTHAJIOB BOIIPOCOB K
SKCIICPUMCHTAIbHBIX BKBaMeHy 4 1 -
JTAHHBIX, TTOYYEHHBIX MTPH 54
HCCIICIOBAHUH
AJIEKTPOHHBIX YCTPOMCTB, C
WCTIOJIb30BaHUEM TEOPHH
BEPOSITHOCTEU U
MaTeMaTHU4eCKOM
CTATHUCTHUKH,
YMeeT koMIoHoBaTh U I1P-2 DK3aMeH.
pacCUUThIBATb CXEMBI KOHTpOJII)HaSI HepequB
TOJTyIPOBO/IHMKOBBIX pabota 7 BOIIPOCOB K
MprOOPOB | AIIEKTPOHHBIX 5K3aMeHy 41-
YCTPOMCTB; BEIOMPATh 54
MOJTYPOBOIHUKOBBIC
MpUOOPHI U SIEKTPOHHBIE
YCTpOMCTBA;
Bmaneer criocodamu | ITP-6 3amura | DK3aMeH.
OnpeACICHUS COCTaBa na60paT0pH0 HepequL
MOJYIIPOBOTHHUKOBBIX 1 paboTel Ne | BOMpOCOB K
prOopoB _ulg sK3aMeHy 41-
BJIEKTPOHHBIX YCTPOWCTB 54
W X TapaMeTpPOB;
METOJMKaMHU BbIOOpa U
MIPOBEPKHU
MOJTYTIPOBOTHUKOBBIX
prOOPOB U DIIEKTPOHHBIX
YCTPOMCTB.
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TI/IHOBBIC KOHTpOJ'H:HBIe 3alaHus, METOAUYCCKUC MaTepI/IaJ'H:I,

ONPEAEISIONME MMPOLEAYPhl OLICHUBAHUS 3HAHWM, YMEHHI, HABBIKOB W (WJIN)
OIbITa JEATEIbHOCTH, a TaKXK€ KPUTEPUM M TOKa3aTesd, HEOOXOJUMBbIC IS
OLICHKM 3HAHHWM, YMEHHI, HaBBIKOB M XapaKTEPHU3YIOIIHUE dTamnbl (HOPMHUPOBAHHUS
KOMIIETEHIIMH B MPOIIECCE OCBOEHMS 00Pa30BaTEIbHON MPOrpaMMBbl IIPEICTABICHbI

B [Ipunoxenuu 2.

V. CIUCOK YYEBHOM JINTEPATYPbI U THOOPMAIITMOHHOE
OBECIHNHEYEHUE JUCIUIIJINHBI
OcHoBHas JuTEpaTypa
(onexmponnvie u neuammuvie uz0anus)
1. @U3NYECKNE OCHOBBI JJICKTPOHUKU : METOJMYECKHE YKAa3aHUsA K
naboparopHbeIM paboram / coct. B. K. Yconsues; Bnagusocrok: U3n-so JABI'TY,

2007. —47 c. - Pexxum nocrymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo0:391464 &theme=FEFU

2. dusnyeckue OCHOBBI IEKTPOHUKH : yueOHoe nocodue / FO. W. I"anmoukuH ;
Bnagusoctox: M3g-so JABI'TY, 2008. — 122c¢. - Pexum pocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:384166 &theme=FEFU

3.  @dusnveckue OCHOBBI JICKTPOHHUKH : yueOHoe rmocooue / FO. A. CMUpHOB,
C. B. Coxkonosg, E. B. Turos; Cankrt-Iletepoypr: U3a-Bo Jlans, 2013. — 560 c. -
Pesxxum noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:727849&theme=FEFU

JlonoJiHUTEIbHAS JIUTEepaTypa
(anexmponmvie u nevammbvie uz0ams1)

1. Omamuuii FO.®. u gp. Anamoroas u mudpoas 3ekTponuka. ([lomHbri

Kypc): Yueonuk ans By3oB / FO.®D. Onagumii, O.11. I'nmyakun, A.W. I'ypos; Ilon
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pen. O.II. I'mynkuna. — M.: T'opsiuast nunusa — Tenexom, 2005. — 768 c. - Pexum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:246729&theme=FEFU

2. ®usnyeckrue OCHOBBI (DYHKIIMOHAIBHON AIEKTPOHHUKH : ydyeOHOEe mocodue
s By30B / A. ®@. KpaBuenko ; otB. pen. M. I'. Heusectuoiii. HoBocuOupck :

Wzn-Bo Hosocubupckoro ynuepcurera , 2000. — 442 c. - Pexxum poctyma:

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

3. OCHOBBI DJEKTPOHUKH U UU(PPOBOM CXEMOTEXHUKH : YUEOHUK IS
HayaJlbHOro mnpodeccuoHanbHoro obpazoBanusa / C. A. boromonos. Mocksa:
Axanemus, 2015. — 204 c. - Pexxum goctyna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:790118&theme=FEFU

4. PamuoTexHUYECKHE enu u CUTHAJIBI. JlabopaTopHbiIii
KOMITBIOTEPU3UPOBAHHBIM  MPAaKTUKyM: YueOHOe TMocoOMe il  CpPEeIHHX
npodeccuoHaNbHBIX yueOHBIX 3aBefeHui. Karanos B. . — M.: T'opsiuas nuHus-

Tenexom, 2004. — 154 c¢: un. - Pexxum nocryna:

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

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HHTEepHET»
1. JlTapoB B.M. DnektpoTexHHKa M 3JeKTpOoHHKA: KOHCMEKT NeKuuid. -
Openoypr: TOY OI'Y, 2004. - 98 c¢. - Pexum  gocryna:
http://window.edu.ru/resource/301/19301

2. BunokypoB E.b. Dnekrtponuka. YuebHoe mocobue. - TamboB: M31-BO

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

3. 3Basgpueii B.II., Ilwma A.H., Hedenper A.M. Amnanoronas
aJIeKTpoOHUKA: YdeObHoe nmocodue. - Bonrorpan: Mzn-so Boarl ' TY, 2007. - 80 c. -

Pesxxum noctyna: http://window.edu.ru/resource/382/77382
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4, HaceipoB WM.A. KoncrmekTsl Jekmuid 1o HmUGPOBOM 3IIEKTPOHHKE.

Yyebnoe mocobme. - Kazamp: KI'Y, 2006. - 98 c. - Pexum pgocrtyma:

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

5. Beenenue B anexktponuky / ®dursepa b., Knospp P., U3sn-so JIMK
Ipecc, 2007. — 208
http://e.lanbook.com/books/element.php?pll_id=856

C.

- Pexum

[Ipu  ocyuiecTBICHUH

CIIEAYIONIee MPOrpaMMHOE OOECIICUeHHE:

I[lepeyens HHGPOPMALUMOHHBIX TEXHOJIOT UM
U IPOrPaMMHOI0 o0ecrevYeHust

AOCTYyIIA:

o0pa3oBaTeIbHOIO0  IIpollecca  HCIOJb3YyeTCs

Microsoft Office (Access, Excel,

PowerPoint, Word u T1. 1); mporpammHoe oOecrieueHue JUIsl BBIMOTHEHUS

MaTEMAaTHYCCKUX

pacu€étoB MathCAD; IIporpammuoe

MOJCIUPOBAHNA JJICKTPOHHLIX CXEM

Multisim,

ANEKTPOHHOTO pecypcea caitta IBDY, Bxmtouas Ob6C IBOY.

[Ipn  ocymecTBiIeHUN
cieayomme  HHOOPMAIMOHHO

npodeccruoHanbHas TmouckoBas cucrema JSTOR,

obecrieyenue I

nporpaMMHoe  obOecrieueHue

00pa3oBaTEIBLHOIO0  Mpollecca  HMCHOJIb3YHOTCS
cripaBouHbie  cucremsl: ObC  JIBOY,

AICKTpOHHAss OubIMoTEeKa

nuccepraumii PI'b, Hayuynas snexkrponnas oubnuoreka eLIBRARY, anexTpoHHo-

ounoMoTeuHas

"Koncynbrant

CTyAeHTa",

CHUCTCMAa HM31aTCIbCTBA

«JIaHbY,

AJIEKTPOHHO-OMOIMOTEUHAsT  CHCTEMa

AJICKTPOHHAsT OMOIHMOTEKA

IPRbooks,

unpopmarmonnas cucrema "EJIMHOE OKHO noctyma k o00pa3oBaTenbHBIM

pecypcam".

VI.METOANYECKHUE YKA3AHUSA 110 OCBOEHHAIO JIUCHUITVINHBI
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Ha usydyenue auctumuinnabl «dusndeckue OCHOBBI AJIEKTPOHUKUY» OTBOIUTCS
90/24 waca aymuTopHBIX 3aHATHH U 54/120 yaca caMOCTOATEILHON PaOOTHI.

CoBpeMeHHbIe o0pa3oBareibHbIE TE€XHOJIOTHH MIPELyCMaTPUBAIOT
B3aMMOCBSI3aHHYIO JESATENBHOCTh NpenojaBarenss U ywammxcs. [lpu uzydeHuun
JAHHOW  JUCIUIUIMHBI ~ HCTIOJB3YIOTCS  TPAJWIMOHHBIE W  WHTEPAKTHBHBIC
oOpa3oBaTeIbHbIE TEXHOJIOTHH:

- JeKIUH (paccCMOTPEHUE TEOPETUUECKOr0 MaTepuania) ¢ MCIOIb30BaHUEM
MYJIBTUMEIMHHBIX TEXHOJIOTHUH (TIpEe3eHTAIMH), SKCIPECC-TECThl, YCTHBIC OJHII-
ONpPOCHl B Hauaje JIEKIMU OPUECHTUPOBAHBI HA OOOOIIEHUE U OIpeJeICHHE
B3aMMOCBS3H JIEKIIMOHHOTO MaTepHaa;

-paKTHYeCcKHe 3aHATHA TIPOBOJSITCSA HAa 0a3e KOMIBIOTEPHOTO Kjacca, Ie
BBITIOJIHAIOTCSL ~ MPaKTUYECKHEe  3aJadyd [0  pacuery  XapaKTEePHUCTHK
MOJTyTIPOBOTHUKOBBIX TPUOOPOB, CXEM YCHUIIUTENEH 1 TeHEPaTOPOB CUTHAJIOB.

-1a0opaTopHbie pPadoThI MPOBOAITCS Ha 0a3e KOMIBIOTEPHOTO Kjacca ¢
UCTIOJIb30BAaHUEM MOCIUPYIONIUX AJIEKTPOHHBIE YCTpoHcTBa mporpamm. OreHka
pe3yJbTaTa BBIMOJHEHHS JJa0OpaTOPHBIX PabOT MPOXOAUT B opMe codeceoBaHus
WM KOMIIBIOTEPHOTO TECTUPOBAHMSI.

- KypcoBasi padoTa BBINOJHACTCA C HCIOJIb30BAaHUEM, pPa3pabOTaHHOM
aBTOPOM, MPOrPaMMBbI, pean30BaHHON B mporpaMmmHoM obecrieueHnn MathCAD.
3amMTa KypcoBOM pabOThl TPOBOAMTCA B (¢Gopme coOeceqoBaHUS  WIIU
KOMIIBIOTEPHOTO TECTUPOBAHHUS.

PexomeHaanum mo noAroToBKe K 3K3aMeHy (3a4éTy):

Kaxnprii y4ueOHBIM ceMecTp 3aKaHYMBAETCS 3a4ETHO-PK3aMEHAIMOHHOMN
ceccueid. IloaroroBka K 3a4eTHO-3K3aMEHAIMOHHON CecCUH, cllada 3aueToB U
HK3aMEHOB SIBJISIETCSI TAK)KE€ CaMOCTOSITENIbHOM paboToil cTyneHTa. OCHOBHOE B
MOJITOTOBKE K CECCHUU — MOBTOPEHUE BCEro Y4eOHOTO MaTepualna JUCIUIUINHEL, TT0
KOTOpOMY HEOOXOJMMO CllaBaTh 3aueT WM OK3aMeH. TOJIbKO TOT CTYIEHT
yCIIEBAET, KTO XOPOIIO YCBOMUI y4eOHBI Matepuan. Eciu cTyaeHT mioxo padoTain

20




JIAJIBHEBOCTOYHbIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouas mporpamma y4ye6Hoii AucHIIIMHBI «@H3MYecKHe OCHOBBI 3JIeKTPOTEXHHKI HaNpaBjieHue noArorosku 13.03.02 «aexTpodHepreTuka u
3JIeKTpoTexHHKa». [Ipodmiib «iIeKTpo3HepreTHyecKne CHCTEMbI H CeTH»

PazpaboTuuku: K.T.H., goueHTt B.K. W neHTHhHUKAINOHHBIH HOMED: KoHTpOIbHBIN 3K3eMIUIAp HAXOAUTCS Ha Jlucr 21u3 72
VcosbleB YMK.19.22(55)-13.03.02 -b1.5.24. - Kadeape EKTPOdHEPreTUKA U AIEKTPOTEXHHKH
2016

B CEMECTpE, MPOMYCKaJ JEKINH, CIYIIal NX HEBHUMATEIbHO, HE KOHCIIEKTUPOBAJI,
HE U3y4aJl pEKOMEHJOBAHHYIO JIMTEPATYPY, TO B IPOLECCE MOATOTOBKU K CECCUU
€My MPUAETCA HE MOBTOPSTH YK€ 3HAKOMOE, a 3aHOBO B KOPOTKUU CPOK H3Yy4aTb
BeCh yueOHbIN MaTepuai. Bce 9T0 3a4acTyio HEBO3MOXKHO CENaTh U3-3a HEXBATKU
BpeMeHHu. JlJisi Takoro CTyJIeHTa MOATOTOBKA K 3ayeTy WM 3K3aMeHy Oyer
TPYIHBIM, & HTHOTJIa U HEMOCWJIbHBIM JI€JIOM, & KOHEUHBIN PE3yJIbTAT - BO3MOKHOE

OTUYHUCJICHUC U3 y‘l€6HOFO 3aBCACHUA

VIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHHUE
JANCIUIIJINHBI
Jlek1IMOHHBIE W TPAKTUYECKUE 3aHATUS Mo JucuuiuinHe «Duznueckue
OCHOBBI AJIEKTPOHUKIY MPOXOAT B AyJUTOPUSIX, 000PYAOBAaHHBIX KOMITBIOTEPAMHU
tuna Lenovo (C360G-134164G500UDK ¢  JUIIEH3MOHHBIMU — [IPOTrpaMMaMu
MicrosoftOffice 2010 u ayamo-BU3yaJIbHBIMU CpeACTBaMU MpoekTop Panasonic
DLPProjectorPT-D2110XE, mnasma LG FLATRON M4716CCBAM4716CJ. [l
BBITIOJIHEHUSI CaMOCTOSTENIbHON paboThl CTYIEHTHl B KUJBIX Koprycax JIBOY

oOecrneuenbl Wi-Fi.

JlaGopatopuble  paboThl 1O  AucuUIUIMHE  «DU3WYECKHE  OCHOBBI
ANEKTPOHUKW»  MpoBoAsTcs B  ayautopuun L-418, obGopynoBanHoit 12
KOMITbIOTEpaMHM C JIMIICH3MOHHBIMU mporpammamu MicrosoftOffice 2010 u Multi-

sim.

KypcoBass pabGora oOecrieueHa HAO00OPOM TPOTpaMM, OMPEACISIONINX
BapUaHTHI 33J]aHUs, METOAUKY BBITIOJIHCHUS KypPCOBOW paOdOTHI U 0a3y CIpaBOYHOU

uH(popManuu.
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IIpunoxenue 1

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

(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTBHI OBYUYAIOLINXCSA
Mo JUCHUILUIUHE «Du3nvecKue 0CHOBBI JIEKTPOHUKH)
Hanpasiaenue moaroroBku - 13.03.02 «JaekTpo3Hepreruka
U JIEKTPOTEXHUKA»
npopuiib « ITEKTPOIHEPTETUIECKUE CUCTEMBI U CETH»
®opmMa MOArOTOBKH (04HAaA)

BaaguBocTok
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KOHTpONBHBIN 3K3eMILIAP HAXOAUTCS Ha
Kadepe EeKTPOIHEPTETUKY U HICKTPOTEXHUKU

Jluct 23u3 72

HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne n/m, Hara/cpoxkn | Buag CPC | IlpumepHble dopma
BBINOJIHEHUS HOPMBI KOHTPOJIS
TemMa padoThl
BpeMeHHU Ha
BbITIOJIHEHH €
1.Cunres cxeMbl 6-7 "Henend KP 1 Henens I1P-1
KOMITEHCAIIMOHHOTO
crabmmsaropa (KCH) 5 ceMecTpa
2. Pacuér perymupyromero | 8-9 Hemens KP 1 Henens I1P-1
sanemenTta KCH.
5 cemecTpa
3. Pacuer ycunurens u 10-11 "venens 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 Uisi CaMOCTOATENbHON PabOThl CTYJIEHTOB MOATOTOBJICHBI B BUJIE

WHUBUYaIbHBIX 3aaHui 10 KypcoBoi padore. [lomubiit kommuexkt KP «Pacuer

KOMIICHCAlITUOHHOI'O CTa6I/IJ'II/I3aTOpa HAIIPsIZKCHU S

Cy10BO PHEPreTUKU U AaBTOMATHKH.

XpaHsaTca Ha Kadeape

Hns pacuéroB u odopmieHus KP wucnonssyrorcst mporpammer: MathCAD,

Word.

XapakTepucTHKA 3aJaHUH VIS CAMOCTOATEIbHON Pad0ThI CTYICHTOB M

METOAUICCKHNEC PCKOMCHAAIUH 110 UX BBINNOJIHCHHUIO

BapuanTtsl KypcoBoii padorsl «Pacder ctadninsaTopa HANPsAKEHUs»

B kypcoBoii pabote

KOMIICHCAaIIMOHHOI'O

cTabuiam3aropa

CTYJCHTBI

HaIpsKCHU S

paCcCUUTBIBAIOT OJHWMH HN3 BaPHAHTOB

(KCH):

KCH

MOCJIEIOBATEIBLHOTO THUIA HA TPAH3UCTOpPAX OAMHAKOBOW MPOBOAMMOCTH P-N-P
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tuna; KCH mnocnemoBarenbHOr0o TUIa HAa  TPAH3UCTOpaX  OJMHAKOBOM
npoBoaumocTu N-p-n tuna; KCH mnociegoBaTensHOro THIMA HAa TPAH3UCTOPAX
pasHoii npoBoguMocty; KCH napamiensHoro tuna.

BapuaHnTsl 3a1aHust K KypcoBoi pabote

Ne | P> | VOT | AH | Us | 1o | dUn | qu | 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 |°?
° 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 > | 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 | 607
17 10| 1 1 | 16 | 008 | 015 | 0025 | 50 | °
18 10| 2 2> | 5 | 015 | 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 2 | 375 | 02 | 015 | 003 |50 |3

N
S
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22 10| 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[OJ'DKeHI/IC)
N | P3| YOT | JH | U, 1L, dus, o f, [ m
Bap. B A 0.c€. 0.€. I'o

26 | 5 2 2 | 35 05 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
- 3 1 | 15 | 027 | 022 | 004 | 50 | 2
30 | 4 2 2 025 | 03 | 003 | 60 | 3
31 | g 2 2 025 | 014 | 003 | 60 | 2
32 | g 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 | 4 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
41 1 2 3 6 0.3 015 | 003 | 60 | 2
2 | 1 1 | 20 03 | 015 | 004 | 50 | 3
3 | ) 2 2 | 35 05 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
a1
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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 | 6 3 1 | 14 | 027 | 022 | 004 | 50 | 2
50 | 7 1 1 | 22 | 015 | 02 | 003 |60 |2
o1 | 5 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

TpeOoBaHus K NpeACTABJICHUIO U 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOSAITeJILHOM PadoThI
Pe3ynbrarel caMOCTOSATENbHOM pabOThl CTYACHT BBINOJHSIET B BUAC
IIICBMEHHOIO  OTYETa,  COACPJKAIIETO  NOSICHUTENIBHYK  3alUCKy U
NPUHIMIHATBHYIO CXEMY CTaOMIIN3aTOpa HAPSHKEHUS
W3noxxeHne B MOSICHUTEIBHOW 3alMCKE JOJKHO OBbITh C)KaThIM, SICHBIM U
CONMPOBOXKAATHCS  (popMysnamMH, LHUPPOBBIMU JaHHBIMH, cxeMamu. LludpoBoit

MaTtepuai HeooXoauMo ohOPMIISITH B BUE TaOHII.

Kpurepuu oieHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

v' 10-9 GaioB BBICTAaBJISAETCS CTYIEHTY, €CIH CTYACHT BBHIMOJHHI BCE
IYHKTHI pacu€THO-rpaduyeckoro 3amanus. MakTHYECKUX OIMMOOK, CBSI3aHHBIX C
MOHUMaHuEM TpoOsieMbl, HeT; rpaduyecku pabora odopmieHa npaBuibHO. [Ipu
3aIllATe CTYJICHT OTBEYACT HAa BCE BOMPOCHI MTPEIIO1aBaTEIIS.

v' 8-7 - GaiuioB — paboTa BEHINOJIHEHA MMOJHOCTBIO; JOMYIIECHO He Ooinee 1
ommnOku mipu BeIOOpe AnmemeHToB KCH wnm  ogHa-aBe omuOku B oopMieHUU

pabortsl. [Ipu 3ammre cTyAeHT OTBEYAET Ha BCE BOMPOCHI MPENOAaBaTENsl.
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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

OTBEUaET Ha 1-2 Bompoca mpenoiaBaTesis.
v’ 6-5 Gawios -

Pabota BeimonHeHa. JlomymeHo Tpu uiam 0Oojee Tpex

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

2-3 Bompoca npenojgaBaTes.
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MMacnopt ®OC
Koxa u ¢popmysiupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHLMHU

OIIK-2 criocoGHOCTBIO | 3HAeT OCHOBHbBIE MaTeMaTH4ECKHE METO/1bI aHanusa
MIPUMEHSTH AJIEKTPOHHBIX CXeM, (U3UYECKUE 3aKOHBI, SBICHUS H
COOTBETCTBYIOLIUI MPOLIECCH], MPOUCXOMSAIIME B  MOJYNPOBOAHUKOBBIX
bu3HKO-MaTeMaTHICCKUN npudopax;
arnmapar, METoJbl aHalin3a | YMeeT IPUMEHATH  MATEMAaTU4YECKHME  METOAbl  aHaJIU3a
Y MOJEIIMPOBaHMs, ANIEKTPOHHBIX ~ CXeM, (U3MYECKHe  3aKOHBI IS
TEOPETUUECKOTO U OTIpE/ICNICHUs] CBOMCTB JICKTPOHHBIX MPUOOPOB;
AKCIEPUMEHTAIBHOTO Bnaneer | meTogaMu  MOCTPOEHHS] MATEMATHYECKUX  MOJEIEH
HCCIICIOBAHMA 1IpU MOJIYIPOBOJTHUKOBBIX MPHUOOPOB M COAEPIKATEIHHOM
peleHnu MHTEPIPETALUU IIOJIYYEHHBIX PE3YJIbTATOB, METOJAMU
IpOPeCCHOHATBHBIX MaTeMaTU4YeCKOn CTaTUCTUKHU JUIs 00paboTKu
3a/la4 pe3yabTaTOB 3KCHEPUMEHTOB, MaKeTaMH IIPHUKJIaJHBIX

porpaMM,  HCIOJB3YEMBIX IIPU  MOAECIUPOBAHUU
AJIEKTPOHHBIX MPUOOPOB U YCTPOWUCTB;

[TK-1 criocoGHOCTHIO 3Haer METOJUKHU IIPOBEICHHUS JKCIEPUMEHTAIbHBIX
y4acTBOBATh B UCCJICIOBAaHUM TOJYNPOBOAHUKOBBIX MPHUOOPOB u
IUIAHUPOBAHUH, AJIEKTPOHHBIX YCTPOWCTB;

MOJATOTOBKE U YmMmeer COCTaBJIATh IUIAHBI MPOBEACHUS OJKCHEPUMEHTOB IS

BBITIOJIHEHUH TUIIOBBIX WCCJICIOBAHUS  TOJYNPOBOJAHUKOBBIX PHUOOPOB u

JKCIIEpPUMEHTAIBHBIX AIIEKTPOHHBIX YCTPOUCTB;

HCCIIEIOBAHUH T10 Bnaneer | HaBbIKaMU BBINIOJHEHUSI TUIIOBBIX JKCIIEPUMEHTAIBHBIX

3a/IaHHO¥ METO/IUKE UCCJIEJOBAaHUM MOJYNPOBOJHUKOBBIX HPHOOPOB 51
AJIIEKTPOHHBIX YCTPOWCTB;

[IK-2 cnocoOHOCTBIO | 3HAET METOJIbl 00pabOTKU pPe3yIbTaTOB 3KCIEPUMEHTAIbHBIX
00pabaTsIBaTh JTaHHBIX, TOJIYYEHHBIX [P UCCIECIOBAHUM JIEKTPOHHBIX
pe3yJIbTaThl YCTPOMCTB, C UCIIOJIB30BAaHUEM TEOPUH BEPOATHOCTEN U
JKCIIEPUMEHTOB MaTeMaTUYECKOU CTaTUCTUKHU;

YmMmeer aHaJIU3UPOBATh " 000011aTh pe3ynbTaThI
OKCIIEPUMEHTOB Il Pa3pabOTKH pPEKOMEHIAIMA T10
o0ecrnieyeHn0  paboTOCMOCOOHOCTH U TOJTyYEHHS
3aJIaHHBIX [aPaMETPOB AIEKTPOHHBIX YCTPOUCTB;

Brnageer | merogamu cTaTUCTHYECKOH OOpabOTKU pe3ylbTaToB
ADKCIEPUMEHTAIBHBIX ~ HCCIICIOBAHUN  BJIEKTPOHHBIX
YCTPOMCTB,  MNPAKTUYECKUMH  HABBIKAMH  OLICHKHU
IIOTPENIHOCTEN 3KCIEPUMEHTOB;

I1K-6 TOTOBHOCTBIO | 3HAeT OPUHIMIBL  Pa0OTHl  AIIEKTPOHHBIX ~ YCTPOMCTB, UX
ONPEAENATh  HapaMeTphl XapaKTEPUCTUKH; 0003HAYCHUS 3JIEKTPOHHBIX
o0opynoBaHusi 00BEKTOB YCTPOMCTB  HA  CXE€MaxX  JJIEKTPOIHEPreTUUYECKUX
npodeCCHOHATBHON 00BEKTOB;

JIESITETbHOCTH Ymeer KOMIIOHOBATh 51 paccUnuThHIBaTh CXEMBI
MOJTYTIPOBOJTHUKOBEIX ~ MPUOOPOB U DJIEKTPOHHBIX
YCTPOMCTB; BRIOMPATH MOIYIPOBOAHUKOBBIE TPUOOPHI U
AJIEKTPOHHBIE YCTPOUCTBA;

Bnageer | cmocobamu ompezaeneHusi coctaBa MOJyNPOBOIHUKOBBIX
puOOpPOB U DJEKTPOHHBIX YCTPOWCTB M  UX
[1apaMeTPOB;
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METOJMKaMH BBIOOpA U MPOBEPKHU IMOITYITPOBOTHUKOBBIX
MpHUOOPOB | AJICKTPOHHBIX YCTPONCTB
HepequL HCIMOJb3YEMBIX OCHOYHBIX CPEACTB
Ne | Kontpomnupye Konpr u aTans! hopMupoBanmst O1ieHOUHBbIE CpENCTBA
/Tl | MbIE pa3elsl / KOMIIETEHITA I
TCMBI TEKYILIUN IIPOMEXYTOY
AUCLIHILTHHBL KOHTPOJIb Has
aTTecTaIns
1 [Monynposonn | OIIK-2 3HaeT OCHOBHBIE IIP-1 Tect mo | 3auer.
HUKOBBLIC MATEMAaTUYECCKUEC METObL TII1 HepequL
PUOOPHI aHaJIn3a 3JICKTPOHHBIX npudopam BOITPOCOB K
cxeM, GU3NIEeCcKUe 3aKOHBI, sauery 1-9
SIBJICHHSI ¥ TTPOIIECCHI,
MPOUCXOISIIINE B
HOJTYTIPOBOHUKOBBIX
mpuodopax;
YMmeeT npuMeHsITh T1P-2 3ayer.
MaTEMATHYCCKUEC METOAbI KOHTpPOJIbHAs HepequB
aHaJIM3a 3JIEKTPOHHBIX pa6ota 1 BOIIPOCOB K
cxeM, GU3NIEeCKre 3aKOHBI sauery 10-22
JUTSL OTIpEICIICHHSI CBOUCTB
DJICKTPOHHBIX TPUOOPOB;
Bnaneer meronamu I1P-6 3amura | 3ayer.
HOCTPOCHHUS nabopatopHo | Ilepeuenn
MaTeMaTHIECKUX MOZIEIICH | jf paGoThl No | BOIPOCOB K
HOJTYTIPOBOAHUKOBBIX 1 saery 10-22,
puOOPOB H } 26-29
CoJIepKaTeIbHOM
HMHTEPIIpETaluu
MOJTy4CHHBIX PE3yJIbTaTOB,
METOJaMH
MaTeMaTHYeCKOMN
CTaTHCTUKH JUI1 00pabOTKH
pe3yJIbTaToB
3KCHepI/IMeHTOB, IMaKkeTaMH
NPHUKJIAJHBIX TIPOrPaMm,
HCTIOJIb3YEMBbIX TIPU
MOJICITUPOBAHHUI
3JIEKTPOHHBIX PUOOPOB U
YCTPOWCTB;
2 Yceunurenu [IK-1 3HaeT METOUKH ITP-1 Tect mo | 3auer.
CUTHAJIOB HIPOBEACHNA TpaH3ucTopH | Ilepeuens
OKCIEPUMEHTAIBHBIX BIM BOIIPOCOB K
HCCICIOBaHNH yCUIUTENAM | 3a4ery 23-25
MOJIYITPOBOTHUKOBBIX
MprOOPOB U AIIEKTPOHHBIX
YCTPOWCTB;
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YmMeet MeToIuKN I1P-2 3auer.
MPOBCICHUS KoHTpoJibHas | [lepeueHn
3KCHCpI/IMCHTi]J'H>HI)IX pa60Ta 2 BOITPOCOB K
HUCCICIJOBaHNHN 3auery 30-50
IMOJYTIPOBOJAHUKOBBIX
npruOOPOB U JEKTPOHHBIX
YCTPOMCTB;
Bnaneer I1P-6 3anuTa | 3auer.
cnocobamu ONpCACIICHUA JIaGOpaTOpHO HepequL
cocraBa YCHJIMTENEH W | i paGoTel Ne | BOmpocoB k

pacuera Ux IapaMmeTpoB;
METOJIUKaMH BBIOOpa
HPOBEPKH
MOTYPOBOAHUKOBBIX
npudoOpoB

2

3auety 30-50

3 Jlornueckue
3JIEMEHTHI

[1K-2

3HAeT METOAbI
00paboTKH Pe3yJIbTaTOB
AKCIIEPUMEHTAIIbHBIX
JTAaHHBIX, TOJY4E€HHBIX
MIPU UCCIIEI0BaHUU
AJIEKTPOHHBIX YCTPOUCTB,
C UCIOJIb30BaHUEM
TEOPUH BEPOATHOCTEN U
MaTeMaTUYeCKOn
CTaTHCTHUKH,

I1P-1 Tect mo
JIOTUYECKUM
3JIEMEHTaM

DK3aMeH.
Ilepeuenn
BOITPOCOB K

sK3ameny 11-
15

YMeeT aHanu3upoBaTh U
000011aTh pe3yabTaTh
HKCIIEPUMEHTOB JJIsI
pa3paboTKu
PEKOMEH AL 110
obecreueHno
paboTocrnocoOHOCTH U
MOJTYYCHUS 33 JaHHBIX
napaMeTpoB
AIIEKTPOHHBIX
YCTPOMCTB;

I1P-2
KOHTpPOJIbHAaA
pabora 4

DK3aMeH.
Ilepeuenn
BOIIPOCOB K

sK3amMeHny 16-
21

Bnaneer meTonamu
CTaTUCTUYECKOU
00pabOTKU Pe3yIbTaTOB
AKCIIEPUMEHTAITbHBIX
HCCIIEIOBAHU I
AIIEKTPOHHBIX
YCTPONCTB;
MPAKTUIECKUMHU
HABBIKAMU OICHKH
MOrPEIIHOCTEN
HKCIIEPUMEHTOB;

IIP-6 3amuTa
nabopaTopHO

it paboThl Ne
4

OK3aMeH.
Ilepeuenn
BOIIPOCOB K

sK3amMeny 21-
40
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4 | BropuuHbie I1K-6 3naet npuHnunsl padotel | [TP-1 Tect mo | Dk3ameH.
UCTOYHUKU AJIEKTPOHHBIX YCTPOUCTB, | crabunm3ato | [lepeueHn
IUTAHUSA HUX XapaKTEPUCTUKMU; pam BOITPOCOB K
(BHUII) 0003HaYEHUS HanpsDKeHUs | SK3aMeHy 1-8
AJIEKTPOHHBIX YCTPOUCTB
Ha cXemax
BIIEKTPOIHEPTETUUECKUX
00BEKTOB;
TEOPUHU BEPOSITHOCTEN U
MaTeMaTUYeCKOM
CTAaTUCTUKU;
YMeer ananu3uposarth U [1P-5 Ilepeuenn
000011aTh Pe3yIbTaThI KypcoBas BOIIPOCOB K
SKCIICPUMCHTOB JJIs1 pa60Ta 9K3aMEHY 1-
pa3paboTKH pEKOMEHIAIHA 10
0 00€CIICYCHHIO
paboTOCIIOCOOHOCTH U
MOJTYYCHHSI 3aJaHHBIX
MapamMeTpPOB AIEKTPOHHBIX
YCTPOMCTB;
Bmageet merogamu I1P-5 OK3aMeH.
CTaTUCTUYECKOU KypcoBast HepequL
O6pa6OTKI/I PEIYIbTATOB pa60Ta BOIIPOCOB K
SKCIEPUMEHTANBHBIX 5K3aMeHy 1-
HUCCJIC10BAaHUU 10
AIEKTPOHHBIX YCTPOKHCTB;
MPAKTHYECKUMU HaBBIKAMHU
OLIEHKH MOTPEIIHOCTEN
IKCIIEPUMEHTOB;
5 | I'eneparopsl [1K-2 3Haer I1P-1 Tect no | Ox3amMeH.
curraios (I'C) METO 16l 00PabOTKH renepatopam | [lepeueHb
pe3yILTaTOB CHT'HAJIOB BOIIPOCOB K
9KCIIEPUMEHTAIBHBIX 5K3aMeHy 41-
JTAHHBIX, TTOYYEHHBIX MTPH 54
HCCTIEIOBAHUH
AJIEKTPOHHBIX YCTPOUCTB, C
MCTIONIb30BaHUEM TEOPHH
BEPOATHOCTEN U
MaTeMaTUYECKOU
CTaTUCTHUKH;
YMeeT KoMIIoHOBAaTh U I1P-2 DK3aMeH.
paccUuTHIBATh CXEMBI KoHTpoJibHas | [lepeueHn
[OJIyITPOBOJHUKOBBIX pabora 7 BOIIPOCOB K
prOOPOB U DIIEKTPOHHBIX 5K3aMeHy 41-
YCTPOMCTB; BEIOUPATH 54
MOJIYITPOBOJTHUKOBEIE
pHOOPHI U SICKTPOHHBIE
YCTPOMCTBA;
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Bmaneer criocobamu | [1P-6 3ammura | DKx3aMeH.
ompeeieHuss  cocTasa | jagopatopHo | IlepeueHn
HOTYNPOBOIHUKOBBIX 1 paboTel No | BOpOCOB K
npuoopos o 16 sK3aMeHy 41-
AIIEKTPOHHBIX YCTPOMCTB 54
U UX [apaMeTpoB;
METOAMKaMHU BeIOOpa U
IPOBEPKH
MOJIYyIIPOBOAHUKOBBIX
npruOOPOB U JEKTPOHHBIX
YCTPOMCTB.
IIkaJsia oueHuBaHusI YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHIUM
Kon n Jransl popMHUPOBAHUA Kpurtepun IHoka3zarenun
(hopMyIMPOBK | KOMIETEHIHHU
a
komneTreHuun | Kpurepun
OIIK-2 - 3naer OCHOBHBIC 3HaeT OCHOBHbIE CnocoGHocT
CIOCOOHOCTHIO | (TTOPOTOBBIM | MATEMATUYEC | MaTeMaTHYECKHUE METO/Abl | b paccKa3aTh
MIPUMEHSTh YpOBEHB) KM€ MCTOIBI | aHann3a SIEKTPOHHBIX 00
COOTBETCTBYIOII] aHaMsa cxeM H (puzmueckue OCHOBHBIX
uii pu3nKo- SJICKTPOHHBIX | gpenus 1 IpoLECCHI, MareMaTH4ec
MaTeMaTUYECKH cxeM, MIPOUCXOSIINE B KHX METOJax
. buznueckue
it anmapara, MOJIYIIPOBOJHUKOBBIX aHaiau3a
3aKOHBI
METO/IbI ’ npubopax AIIEKTPOHHBI
SBICHUS  H
aHajau3a u X CXeM
MIPOIIECCHI, 6175
MOJICIIUPOBAHUS HPOHCX O .
, He B aJJIoB
TEOPETHYECKOTO MOJIYTIPOBOH
1 MKOBBIX
AKCTIEPUMEHTAI npudopax;
BHOTO Ymeer MPUMCHSTh YMmeeT npousBecTH CrniocoGHocT
UCCJIICNIOBAHUA | (mpoBUHYTHI | MATEMAaTHYEC | 0OpabOTKY b
1IpH PCIICHUH i) KHC MCETOJBI | skcriepMMEHTaIbHBIX IIPOU3BECTU
npogeccroHalb aHaaAsa JAHHBIX U MPEJICTABUTh 00paboTKy
HBIX 3a/1a4 SJICKTPOHHBIX | pesynprar B BUjIE SKCIIEPUMEHT
CcXem, rpaduuecKux QJIbHBIX
(usmaeckne 3aBUCHUMOCTEN JTAHHBIX U
3aKOHBI  JAJIA
MPEICTABUTH
onpeereHus
o pe3ynbTaT B
CBOMCTB
AIIEKTPOHHBIX BUIC
NPHGOPOE; rpaduyeckux
3aBUCUMOCTE
i
76-85
GamnoB
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Baaneer MeToJIaMu Bnaneer meronukoil | CriocoOHOCT
(BBICOKHI) MIOCTPOCHHUA IMOCTPOEHUS cXeM b
MaTEMaTHHCC | 3aMelIeHHUsI SICKTPOHHBIX | MOCTPOCHHS
KIX MOACICH | yerpoiicTs c cXeM
HOJYHPOBOMH | 110571y1IpoBOAHUKOBLIMH 3aMelIeHus
MKOBBIX 9JICMCHTAMU 3JIEKTPOHHBI
npubopos 1 X YCTPOWCTB
cojiepiKarelb c
HOH
WHTEpIpeTail TOIYPOBOA
- HUKOBBIMU
I10JTy4€HHBIX aneg/gelliggMH
pe3ynbTaToB, Sammon
METOdaMH
MaTeMaTH4ec
KoM
CTaTHUCTHKH
IS
00paboTKu
pe3yJIbTaTOB
AKCIIEPUMEHT
OB, MaKeTaMHU
MPUKIaTHBIX
Mporpamm,
UCIIOJIb3YEM
BIX npu
MOJICIIUPOBAH
15971
AIEKTPOHHBIX
npubopoB U
YCTPOMCTB;
IK-1 3Haer METOIUKU 3HaHue METOIUKHA CriocoOHOCT
CIIOCOOHOCTBIO (OpOroBbIit IPOBCICHUA MIpOBEeACHUSA b OMHCAaTh
y4acTBOBaTh B yPOBEHD) OKCIIEPUMEHT | skcriepUMEHTAIBHBIX METOAUKY
TUIAHUPOBAHMH, ATbHBIX HCClleI0BaHUI NpOBE/ICHUs
MOATOTOBKE U MCCACAOBAHN | 116 71y1IpOBOAHMKOBBIX SKCIIEPUMEH
BBITTOJTHEHU U 1 npuOOpoB U TaIbHBIX
THITOBBIX TIOIyIPOBOAH AJIEKTPOHHBIX YCTPOMCTB | UCCIIEIOBAHU
HKOBBIX .
AKCIIEPUMEHTAI )74
npubopoB u
BbHBIX MOJTYTPOBO/T
. AIEKTPOHHBIX
HCCICA0BAHUN } YCTPOHCTE; HHKOBBIX
0  3aJaHHOU npubopoB "
METOAUKE 3JIEKTPOHHBI
X YCTPOWCTB
61-75
OaoB
Ymeer COCTaBIATH 3HaHuEe 0COOEHHOCTEH Crocoben
(mpoaBrHYTHI | [VIAHBI OpraHHU3aIuH OpraHu30BaT
MIPOBEICHUS b
JKCIEepUMEHTa HaJl
HKCIIEPUMEHT
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1 ypOBEHB) OB JUISL | TIOJTyITPOBOJAHUKOBBIMU JKCIIEpUMEH
UCCICNOBAHN | 5yiemeHTaAME T JJISI
Z! OIpeAeIeHU
MOJIYITPOBOJTH o
HKOBBIX NapamMeTpoB
puOOpOB | MO IPOBOI
AIEKTPOHHBIX HUKOBBIX
YCTPOMCTB; mpEGopos
76-85
6asoB
Baageer HaBbIKaMU BrinonHenue THIOBBIX CnocoGHocT
(BBICOKUIA BBIIOJTHCHUA | sk criepuMeHTaIbHBIX b MPaBUJIbHO
THTIOBBIX .
YPOBEHb) MCCIIEI0BaHMI BBITOTHCHAT
AKCIIEPUMEHT b
MOJIYITPOBOTHUKOBBIX
AJIbHBIX yip SKCIEPUMEH
UCCIEN0BaHU | MPUOOPOB U TANBHBIC
u BJICKTPOHHBIX YCTPOHCTB; | yecmenoBany
MOJIyIIPOBOJIH o
HUKOBBIX HOVIIDOBO
npuOopoB u YHPOBOA
AJIIEKTPOHHBIX HH6KOBI’IX
YCTPOICTB; [pHoOOpos 1
3JICKTPOHHBI
X YCTPOWCTB;
86-100
6amutoB
InK-2 - 3Haer METOIbI 3HaHUEe METOIUKHA Croco6HOCT
CIIOCOOHOCTBIO | (IIOpOroBhIi | 00pabOTKH 00paboTku b
o0OpabaTeIBaTh | yPOBEHB) PE3YIBTATOB | sKCrIepUMEHTAIBHBIX HCTI0JIb30BaT
PE3YIIbTATHI OKCHCPUMECHT | yicenemoBaHUi b METOJUKHU
5KCIEPUMEHTOB AJIbHBIX TOJTYTIPOBOTHUKOBBIX 00paboTku
AaHHBIX, pudopoB U JKCIEPUMEH
MOJIYYEHHBIX .
oJyHe 3JIEKTPOHHBIX YCTPOMCTB | TAJIbHBIX
npu
p UCCJIE/IOBaHU
HCCIJIEIOBaHU i
u
61-75 GammoB
AIEKTPOHHBIX
YCTPOMCTB, C
UCII0JIb30BaH
HeM TEOpUH
BEPOSATHOCTE
u u
MaTeMaTuyec
KOM
CTaTUCTHUKH;
Ymeer ananu3upoBa | O6o0menue pesynpratoB | ObecreueHu
(TPOIBUHYTHI T% H6 IKCTIEPUMEHTA TPH ¢
. 0000mmAaTh
1 ypoBeHbD) - BBITIOJTHEHHH paborocrioco
pe3ynbTaThl GHOCTH U
1a00paTOpHBIX padoT,
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OKCIEPUMEHT | oOecIieYeHHe MOJTyYeHUS
0B Jm’é paboTOCIIOCOOHOCTH U 3a/IaHHBIX
a3paboTKu
pasp HOIYYECHHS 3a1aHHBIX TapameTpoB
PEKOMCH AN JIIEKTPOHHBI
i o rapameTpoB .
. X YCTpPOICTB;
obecrieueHn | DIEKTPOHHBIX YCTPOMCTB; 76-85
1o OamroB
paboTocnoco
OHOCTHU U
MOJTy4eHUS
3aJJaHHBIX
napaMeTpoB
AIEKTPOHHBIX
YCTPOWCTB;
Baaneer METOaMH Croco6eH BBIMOTHUTD OTtyeTsl K
(BBICOKMIA CTATHCTHICCK | craTnCTHYECKYHO 1m1abopaTopH
oif
YPOBEHB) 06paboTKy pesynstatop | PIM pabdoram
00paboTKH co
JKCIIEPUMEHTA U
pE3yIbTaTOB p CTaTHCTUYEC
OKCHEPUMEHT | UCKIIIOUUTh <oil
AITBHBIX .
o o HEKOPPEKTHBIE TOUKH 06paboTKoit
u
i A JKCIIEPUMEHTA pe3yIbTaToOB
SKCTIIEPUMEH
AIIEKTPOHHBIX
S Ta
YCTPOWMCTB; 86.100
MPAKTUICCKH Salion
MU
HaBBIKAMU
OIICHKH
MOTPEUIHOCTE
i
OKCIIEPUMEHT
OB;
K-6 - 3naer MPUHITAIIBI Crioco0€eH U3II0XKUTh 3ammra
TOTOBHOCTBIO (moporoseiii | paboOThI MIPUHIIMIIBI pabOThI nabopatopH
OIIPEAEIATD YPOBEHB) SJICKTPOHHBIX | 371eKTPOHHBIX YCTPOMCTB, | BIX paboT ¢
napameTpsbl YCTPOHCTB, WX XapaKTePUCTHKH; U3JI0KCHUEM
000pyI0BaHUS 1x 0003HaYeHHsI NPUHIAIIOB
00BEKTOB XapakTePUCT | 5ok TpOHHBIX YCTPOMCTB paboTHI
UKH;
npodeccuoHanb ’ Ha cXeMax AIEKTPOHHBI
. 0003HaYeHUS .
HOM AJIEKTPOIHEPTETHIECKUX | X YCTPOWCTB
AIIEKTPOHHBIX
NEATENbHOCTH - 00BEKTOB; 61-75
YCTPOWCTB Ha GALIOB
cxemax
AIIEKTPOIHEP
TEeTHYECKHUX
00BEKTOB;
YmMmeer kommonoBats | CI0COOEH KOMIIOHOBATh IIpasuisHO
(TPOIBUHYTHI | 1 Y PaCCUUTHIBATH CXEMBI BBITIOTHCHHDIC
il YpOBEHbB) MOJIYPOBOTHUKOBBIX PacieTH TipH
yp paccuuThIBAT YIIPOBOT BEITONHEHII
b CXEMBI | IPUOOPOB H KYPCOBOIT
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MOJIYIIPOBOJIH | 3JIEKTPOHHBIX YCTPOMCTB; paboThI U
HKOBBIX BLIGI/IpaTb 1a00paTOPHBIX
NpUOOPOB M | 110TyIIPOBOIHUKOBBIE 1;26;;
DNEKTPOHHBIX | ipuGopsl 1 SaIOB
YCTPOHUCTB,; SIIEKTPOHHBIE YCTPOUCTBA
BBIOMPATH
MOJTYTPOBOJIH
HUKOBBIC
npulopsl U
AIIEKTPOHHbBIE
YCTPOICTBA;

Baapeer crocodamu Cnocoben  onpenenuts | [IpaBuibHBIN

(BBICOKHMIA omnpenenaeHus | He0OX0UMBIH COCTaB BBIOOD 1

ypOBeHB) cocTraBa IMOJIYIIPOBOJHUKOBBIX HCIIOJIB30BaH
MOJIYTIPOBOJH | IpHUOOpPOB u e
HUKOBBIX JJIEKTPOHHBIX YCTPOMCTB MOy TIPOBOJ
pUOOPOB U | M X TTapaMETPBHI; HIKOBEIX
SHeKTEOHHBIX HpI/I60pOB "
YCTPOUCTB U
X BHCKTpOfIHBI

. X YyCTpOUCTB

[IapaMeTpoB; 86-100
METOANKaMMN GAILIOB
BBIOOpA u
MIPOBEPKHU
MMOJIYIIPOBOAH
NKOBBIX
npubopoB u
AJIIEKTPOHHBIX
YCTPOWCTB

MeToauvecKkue peKOMEeHAAlNH, ONpeaeaolue mpoueaypbl

OLCHUBAHMA PE3YyJbTAaTOB OCBOCHUSA JUCIHUIIINHDbI

Texkymasi arrectanus CTyAeHTOB. TeKyllas arrectaiuus CTyAEHTOB IO

nucuuiuiiHe  «®OU3UYECKHEe  OCHOBBI  DJIGKTPOHUKW»  IPOBOJAMUTCS B
COOTBETCTBHM C JIOKAIbHBIMM HOpMaTWBHbIMU akTamMu JIBD®Y wu sBisercs
00s3aTEIILHOM.

Tekymas aTrecranus 1no AUCHUIIMHe «Du3nueckue OCHOBBI JICKTPOHUKU

MPOBOJUTCA B (opMe KOHTPOJIBHBIX MEPOMPHUATHH (YCTHOTO OMpPOCa, 3aIUThI

pacuétHo-TpaduyecKkoil pabOThl, TECTUPOBAHHUS) MO OIECHUBAHUIO (HAKTUUECKUX

PE3YyJIbTATOB O6y‘—ICHI/I$I CTYACHTOB U OCYIICCTBIIACTCA BCAYIIUM IIPCIIOAABATCIICM.
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OObeKTaMu OLICHUBAHUS BBICTYIIAIOT:

- y4eOHas nUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATHSIX, CBOEBPEMEHHOCTH
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCEUIAEMOCTh BCEX BUJIOB 3aHSATUN IO
aTTeCTyeMOM JUCITUIUIMHE);

- CTETNIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUIA;

- YPOBEHb OBJAJECHUSA MPAKTUYECKMMU YMEHUSAMHU M HABBIKAMH MO BCEM
BUJIaM y4eOHOM paboThI;

- pe3yJIbTaThl CAMOCTOSTEIHLHOU pabOTHI.

Kaxmomy 0OBEKTYy OIICHMBAaHUS TNPUCBAaUBAETCAd KOHKPETHBIN  Oal.
CocraBnsieTcs KaJIeHIapHbIN TUIaH KOHTPOJIBHBIX MEPOIPHUATHM MO AUCIUILINHE U
BHeceHuss JnaHHbix B APC. Ilo okoHuaHuum cemecTtpa CTYIEHT Habupaer
OTIPEJICTICHHOE KOJUYECTBO 0asuioB, KOTOpPbIE TEPEBOJATCS B MATHOAIIIHHYIO
CUCTEMY OIICHKH.

IIpome:xxyTouHas arrecrauus CTYAE€HTOB. ITIpomexyTounas
aTTecTalus CTYACHTOB MO AUCIHUIUINHE «DU3UYECKUE OCHOBBI AJIEKTPOHUKIY
MPOBOJIUTCSL B COOTBETCTBUM C JIOKAJIbHBIMU HOPMAaTUBHBIMU akTamu [[BOY u
SBJISIETCS 00S3aTEIILHOM.

CornacHo yue6nomy miany OC BO [IB®Y BumoM npomMexyTOUHOM
aTTecTalli 1Mo  JucuuIuinHe  «DU3UYECKHE OCHOBBI  AIEKTPOHUKU
IPEAYCMOTPEH 3a4eT 4/3 ceMecTpe U dK3aMeH B 5/4 cemectpe.

3a4yeT MPOBOAUTCA B BHUJE TECTa B KOTOPBIM BXOMST BOIPOCHI IO
MOJIYITPOBOJTHUKOBBIM TPUOOpaM, TPAH3UCTOPHBIM YCHUIIUTENSIM, JIOTHYECKUM
AJIEMEHTaM M CTabWIM3aTOpaM HaIpsKEHUS.

DK3aMeH MPOBOJIUTCS B BUJIE COOECETOBAHMSI HIJIM TECTUPOBAHMUS.

B »sk3ameHanimoHHOM OWJIETE OJIMH BOIPOC CBS3aH TOCTPOCHUEM U
pacueToM ycuiauTesel Ha 6a3e ONepalMOHHBIX YCUIUTEIEH U OLICHUBACTCS B 2
Oaima. Bropoii BOmpoc CBsi3aH MOCTPOCHHUEM M PACYETOM KOMIApaTopoB Ha

0a3e omepalMoOHHBIX YyCUJIUTeNel u oueHuBaeTcs B 1 Oamn. Tperuil Bompoc
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CBA3aH IMOCTPOCHUEM H PACUCTOM I'CHCPATOPOB CHUI'HAJIOB N OLCHHUBACTCA B 2

Oauia.

OIIEHOYHBIE CPEJICTBA JJIS1 IPOMEXKYTOYHOMN ATTECTAIIUU

IlepeyeHb THIOBBIX BOMPOCOB K 3a4€Ty

. [IpoBOIHUK, U301 TOP, TOTYTIPOBOIHUK.

. [lonmynpoBoIHMK N — THMIA.

. [lomynpoBoHUK p — THMA.

. Ouznyeckue sABJICHUA B P-N Mepexoie.

. BAX p-n nepexona.

. Bnusnne temneparypesl Ha BAX p-n nepexona.

. BeimpsiMuTenbHbIE JUOABI U UX XapAKTEPUCTUKHU.

. Crabunutpon. BAX u mapameTpsl cTaOUIUTPOHA.

© 00 N O O B~ W N P

. [IpuHuun paboThl OUNIOJISIPHOTO TPAH3UCTOPA.

10. CxembI 3amMenieHus1 OUMOISPHOTO TPAH3UCTOPA.

11. YpaBHeHus A OUNOISIPHOTO TPAHZUCTOPA.

12. OcHOBHBIEC CXE€MBI BKIIOUCHHS OUIIOJISIPHOTO TPAH3UCTOPA.

13. Ilpunmmn ~ paboThl  KaHAIBHOTO TIOJIEBOTO  TpaH3ucropa. (Cxema
3aMEIlEeHHUS.

14. MOII tpan3uctop. Xapakrepuctruku MOII Tpan3uctopa.

15. JGBT tpan3uctop. CTpykTypa, XapaKTepUCTUKUA U 001aCTh TPUMEHEHHUS.

16. Ceeroguon. [IpuHImn paboThl U €ro XapaKTepPUCTUKH.

17. ®oropesuctop. XapakTepucTUKU (HOTOPE3UCTOPA.

18. ®otonuon. IlpunHiumn paboThl U €ro XapaKTEPUCTUKH.

19. ®orotpanzuctop. [Ipunanmn paboThl U €r0 XapaKTePUCTUKH.

20. DnextpoBakyyMHbIN nuo. [IpuHium paboThl U XapaKTEPUCTUKH.
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21. DnexTpoBakyyMHbIN Tpuoa. IIpuHuum paboTel U XapaKTEPUCTHKU.

22. DnexTpoBakyyMHbIH neHToA. [IpuHImn paboTsl U XapaKTEPUCTUKH.

23. ObecrnieueHue HAYaJIbHOTO pexxumMa CUMMETPUYHOTO
muddepeHunanbHoro kackaaa. CTabMIbHOCTh HAYAIbHOTO PEKUMA.

24. KackaJ yCUJIMTENs TOCTOSTHHOTO TOKa C (PUKCUPOBAHHBIM TOKOM 0a3bl.

25. Kackan ycunuTens IOCTOSHHOTO TOKa C (DUKCHUPOBAaHHBIM TOKOM
IMUTTEPA.

26. [IpyuHIMN TMOMyYeHHs] TMOJYNPOBOAHMUKA N-THMA. [IpUHIMN MOTydeHHS
HOJIyTIPOBOJIHUKA P- TUIIA.

27. DNeKTpOHHO-IBIPOYHBINA TIepexo . BombT - aMImiepHas XapakTEepUCTHKA P-
n nepexoja.

28. IlpuHuun paboTel OUNOJIIPHOTO TPAH3UCTOPA, €0 BXOJHAS U BBIXOJHBIC
XapaKTePUCTHUKHU.

29. Cxema 3amenieHus Tpansucropa. Onpenenenye napaMmeTpoB TPaH3UCTOpa
10 XapaKTePUCTHUKAM

30. ObecrieyeHre HAYaIbHOTO pEXHMMa Kackala TIEPEeMEHHOTO TOKa C
(UKCHPOBAHHBIM TOKOM 3MUTTEPA.

31. Koogdumment ycuneHus Kackajga TEPEMEHHOT0 TOKa C  OOIMM
HMUTTEPOM B 00JIACTH CPEAHUX YACTOT.

32. PaboTta cxeMbl HICTOYHHKA TOKa B OMUTTEPHOM 1ienu auddepeHIInaIbHOro
YCHJIUTEIBHOTO KacKasa.

33. ludbdepeHimaabHblii CHMMETPUYHBIA YCUITUTEIBHBIA KacKaJ ¢ aKTUBHOM
Harpy3Koil B KOJUIEKTOPHBIX IIETISX.

34. lubdepeHnmanbHblii  HECUMMETPUYHBIM  YCWJIMTENIBbHBIA Kackaa C
JVHAMUYECKON HArpy3KOU B KOJUIEKTOPHBIX LEIISX.

35. IlepBsIil u BTOpOii kKackan oneparmonHoro ycunutens K140V /[1.3ananue

Ha4YaJIbHOI'O PCKHUMA, OI'PAHUYCHHC ITUTAHHUS].
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36. Bropoii kackan omnepauunonHoro ycwiurens K140V/1,ero cBs3b c
YCUJIUTEIEM MOITHOCTH (CO3/JaHUE HAMPSKEHUSI CMEILICHMUS ).

37. Beixonnoit kackajg omnepannonHHoro ycunutens K140V 1. Cwmemienue
HaIpsHKeHUs, yBelnueHue Ko puiieHTa ycuiaeHusl.

38. Ilpunuun paboThl yCUIUTENs MOCTOSIHHOTO TOKa C IMpeoOpa3oBaHHEM
curnaia. (M-JIM ycunurens).

39. OCHOBHBIE COOTHOIICHUS IS TOocaeaoBaTeIbHON oOpaTHO# cBsizu (OC)
110 HAMPSKEHUIO.

40. HectabunbHOCTh KOX(h(DUIIMEHTa YCUIIUTENS, OXBAUY€HHOTO OOpaTHOM
CBSI3BIO.

41. CyMMHpYIOIUHA WHBEPTUPYIOMIMN YCUIUTENh Ha 0a3e OmNepaMoHHOTO
YCUJIUTETIS.

42. HemHBepTUPYIOMIUN YCUITUTENb HA 0a3e ONepalioOHHOTO YCUITUTEIS.

43. ®opMHpoBaHUE 3aJaHHBIX YACTOTHBIX XapaKTEPUCTUK UHBEPTUPYIOIIETO
ycunurens Ha 6aze OY.

44, Pe3uCTOpPHO - JAMOJIHAsI CXE€Ma OTPaHWYEHUS] BBIXOJHOTO HAMPSHKCHUS
OIEPALlMOHHOTO YCUIIUTEIIS.

45. Cxema  OrpaHHYE€HUs]  BBIXOJHOTO  HANPSKEHUS  ONEPALIMOHHOIO
YCUJIUTENS C JUOJAHBIM MOCTOM.

46. NHBepTUPYIOIINIT KOMIIAPATOP C MOJOKUTEILHON 00OPATHON CBS3BIO.

47. HenHBepTUPYIOIIMI KOMIAPATOP C MOJOKUTEILHON 00paTHOM CBA3BIO.

48. HenuHeliHple MCKaXEHHS B  YCWJIMTEJIE MOIIHOCTH Kiacca A,
00yCJIOBJICHHBIE BUJIOM BXOJIHOM XapaKTEPUCTUKHU U 3aBUCUMOCTHIO hy1 OT .

49. JIsyxTakTHBIM TpaHcopmaTOpHBI Kackaa kiacca B. da3upoBka
00OMOTOK TpaHcgopMarTopa.

50. JIByXTaKkTHBI SMUTTEPHBIA MOBTOPUTENb HA TPAH3UCTOPAX pa3HOU

IIPpOBOAUMOCTH.
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IlepeyeHb TUNOBBIX IK3aMEHALMOHHBIX BOIIPOCOB
1. [TapameTpuueckuii cTaOUIM3aTOP HaIpsKEHUs. BBIOOp 3J€MEHTOB 1O

YCJIOBHUSIM pabOTOCTIOCOOHOCTH.

2. [lapametpuueckuii crabunuzatop. Pacuer koadduimenta crabunuzanuu u
BBIXOJTHOTO COTPOTUBIICHHUS.

3.KCH nmnocnemoBaTenbHOTO THMA HA  TPAH3UCTOpPAX  OJUHAKOBOU
MPOBOAUMOCTH. PaboTa cXeMbl.

4. KCH nmnocnenoBarenbHOrO THNA HA  TPaH3UCTOpax  OJMHAKOBOM
npoBoauMocTH. KoaduimeHnt ctabmin3anuu 1 BBIXOJAHOE CONPOTUBIIEHUE.

5. [IpuHnMn WMMOYJIBLCHOM CcTaOWIM3alMu  HanpsbkeHus. JlocTouHcTBa U
HEJIOCTATKU UMITYJIbCHOM CTAaOMIN3aIMKU HATIPSIAKEHUS.

6. UMmynbcHBIN cTabum3atop HanpsbkeHus. PaboTta cxembl.

7. KCH nocnenoBaTelbHOr0 TUIA HA TPAH3UCTOPAX Pa3HOM MPOBOJAMMOCTH.
Pabota cxemsl.

8. KCH mapannensHoro tumna. Pabora cxembl. JIOCTOMHCTBA M HEIOCTATKH
KCH napannenbHOro Tura.

9. KCH nocnenoBatenbHoro tuma Ha OY. CtaOunn3alius HanpsKeHHs..

10. KCH nocnenoBarenbHoro tuna Ha OY. OrpannyeHre BBIXOJIHOTO TOKA.

11. OcuHoBubie  joruueckue Gyukuuu: W, WU, W-HE, WIU-HE,
uckmoyvaromee MJIN.

12. TlpaBuio ae Moprana, 70Ka3aTeabCTBO €ro CIPaBeJIMBOCTH.

13. Tabnuna coorBetcTBUs. [lonyuenne CIIH®D no Tabiniie COOTBETCTBUS.

14. Tabnuna coorBercTBus. [lomyuenne CKH® mo Tabnuiie coOOTBETCTBUSI.

15. Kapra Kapno (KK). CocraBnenne KK mo ta6auie coorserctBus, CJIHD,
CKH®.

16. Tlonyuenne munnmansHoOM JIH® mo xapte Kapno. [Ipuniun moctpoeHus

KOHTYPOB.
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17. Ilonyuenne muaumanbaoii KH® no xapte Kapno. [IpuHimn nocrpoeHus
KOHTYPOB.

18. Meron nenocpeactsennoro ympoieHuss CAAH® (meton Ksaiina).

19. CuHTe3 KOMOWHAIIMOHHBIX YCTPOMCTB B 3ieMeHTHOM Oazuce U, NJIU,
HE.

20. CuHTe3 KOMOMHAIIMOHHBIX YCTPOUCTB B asieMeHTHOM Oa3uce M-HE.

21. CuHTe3 KOMOMHAIMOHHBIX YCTPOUCTB B AsieMeHTHOM Oazuce MJIN-HE.

22. TpaH3UCTOPHBIN KIIt0Y. Y paBHEHHE TIEPEXOTHOTO MpolLiecca.

23. [Ipoxok/ieHHe CUTHAlIa 4Yepe3 TPaH3UCTOPHBIA Kitod. PopMUpOBaHUE
MepeTHEro U 3aHEr0 (PPOHTOB.

24. JIlnomnanie nmoruueckue saeMeHThl M, MJIN. X qocToMHCTBA, HEIOCTAaTKH
u chepa NpUMEHEHHUSI.

25. Nnaseprop Ha KMOII tpan3ucropax. [Ipeumymectsa KMOII noruxmu.

26. Peanuzanus snementa M-HE ma KMOII Tpansucropax. KoHTakTHbIN
OKBUBAJICHT CXCMBI.

27. Peammzanus snementa UJIM-HE na KMOII tpansuctopax. KoHTakTHBIM
HKBUBAJICHT CXEMBI.

28. [lomycymmatop Ha »anementax WM-HE. VYpaBHennme wu BapwaHThl
peanu3aiuu.

29. [lonHpI# OAHOpA3PAIHBI cyMMaTop. DopMupoBaHUE PE3yIbTUPYIOIIETO
nepeHoca.

30. Cymmupyroree yCTpOWCTBO TMOCIEAOBATENLHOTO jaercTBus. [IpuHiun
CYMMHPOBAHHSI.

31. Cymmupyromiee  yCTPOMCTBO — TapayuienbHOro  JedcTBus. [IpuHiun
CYMMHPOBAHHSI.

32. [IpuHuun noctpoeHus Aemu@paropa TBOMYHOTO KOJA B €IMHUYHBIM.
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33. Pabora RS-tpurrepa Ha oanementax WIJIM-HE. 3anpemennsie
KoMOuHanuu BxoaHbIX Pabora RS-tpurrepa na snementax U-HE. 3ampemenusie
KOMOHMHAIIUY BXOJIHBIX CUTHAJIOB.

34. Cuetnsiii Tpurrep (T-tpurrep).luarpammsbl ero GyHKIIMOHUPOBAHUS.

35. ®ynkunonupoBanue ynusepcaibHoro JK-rpurrepa. [loctpoenne na JK-
tpurrepe D u T-Tpurrepos.

36. Tpurrep 3aaepxku (D-Tpurrep). luarpamMmmsl ero GyHKIIMOHUPOBAHUS.

37. HepeBepCUBHBIN CyMMHPYIOMIMIA CYeTUHK. JlmarpaMmel €ro paboThI.

38. HepeBepcuBHBII BBIUUTAIONMINM cueTYHK. J[arpaMMbl ero paOoThl.

39. PeBepcHBHBIN CUETYMK C CYMMUPYIOIIUM M BBIYUTAIOIINM BXOIaMHU.

40. Cxema JieJieHUs! 4aCTOThI Ha MPOU3BOJIBHBIN KOA((UILIUEHT.

41. I'enepaTop NEpUOJUYECKUX CUTHAJIOB C HCHOJIb30BAaHUEM HEJIMHEHHOTO
npeoOpazoBatTes sl MOJTYUYCHHS] CHHYCOU/IBI.

42. ABTOKOJIEOATENBHBIA MYJIBTUBHOPATOP HA OTIEPANIMOHHOM YCUITUTEIE.

43. Kaymwmit MynbTUBHOPATOpP HA OTEPAIIIOHHOM YCUIIUTETIE.

44. ABTOKOJI€OATENbHBIA MYJIBTUBUOPATOP HA JTOTUYECKUX IJIEMEHTAaX.

45. I'enepaTop ynpaBiisieMOil 4aCTOThI Ha OMEPALMOHHBIX YCUIIUTEISX.

46. OTHOTAKTHBIN OJOKUHT-TEHEPATOpP B aBTOKOJICOATEIIEHOM PEKHIME.

47. JIByXTaKTHBIN OJOKUHT-TEHEPATOP B aBTOKOJIE0ATETLHOM PEKUME.

48. llenb ¢ HyneBbiM (Da3oBeIM caBUroM (Moct Buna). AMmnutynHas u
(hazoBas XxapaKTepUCTUKHU.

49. RC-reneparop Ha omepalMoOHHOM ycuiuTene ¢ MoctoM Buna. [Ipunimn
BO3HUKHOBEHHS aBTOKOJICOaHUH.

50. RC-reneparop Ha onepanioHHOM ycuiuTene ¢ MoctoM Buna. [Tpunuumn
CTaOMIM3aIMN AMILTUTY/Ibl aBTOKOJICOaHUIA.

51. OrpanuuuTens HanpsKeHUs Ha ctadbuiuTpone. I'pado - aHanmuTHUYECKUN

MCTO pacucTa.
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52. llpeum3uonHas cxema BbIIpsamieHus Ha OV ¢ oOmed TOYKOW mis

BXOAHOI'O U BBIXOJHOI'O CUT'HAJIOB.

53. Uneansusiii quoa Ha OY. Haznauenne nuonoB VD1 u VD2. Hanpsixenus

Ha OV U BBEIXOJE CXEMEL.

54. ®opMHUpOBaHUE JIBYXCTOPOHHEH 30HBI HEUYBCTBUTENIbHOCTH Ha OY cC

BBITIIPAMUTCIIBHBIM MOCTOM B ICIIN 06paTHOI>'I CBs3H.

KpnTepml BBICTABJCHHUSA OLHCHKHU CTYJACHTY Ha 3K3aMCHCE
o ITMCIUMIIJIMHE «Pu3nuecKue OCHOBDI AJIECKTPOHUKMW>:

TpedoBanus k chpopMUPOBAHHBIM KOMIIETEHIMAM
Jonucams oyenky 6 coomgemcmeuu ¢ KOMnemeHyusMu.
lpussasamo Kk ducyuniune

OneHka «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIH OH
TBEP/IO 3HAET OCHOBHBIE IMAPAMETPhI IMOJIYIPOBOJIHUKOBBIX
npuOOpOB, CHOCOOEH paccYUTaTh »HIEKTPOHHYI CXEMY
TPAH3UCTOPHBIX U ONEPAllMOHHBIX  YCWIMTENEH U
TEHEpAaTOPOB CUTHAJIOB. YMEET HCIOJB30BaTh BCE METOBI
MUHUMU3ALMN JIOTUYECKHX cXeM. Bianeer wmeroaukoit
pacuera  crabunuzatopoB  HampsbkeHus.  CnocoOeH
IJIAaHUPOBATh SKCIIEPUMEHTHI 1o UCCIIEIOBAaHUIO
EKTPOHHBIX CXEM.

OneHka «XOpoIlI0» BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO
3HaeT  OCHOBHbIE  MapamMeTpsl  MOJIYHPOBOJHUKOBBIX
puOOPOB, CHOCOOEH pacCUUTaTh AJIEKTPOHHYIO CXEMY
TPAH3UCTOPHBIX M  OMNEPALMOHHBIX  yCWIMTENEH H
TCHCPATOPOB CUTHAJIOB IIPpU HAJIWYHHU TOTOBOM METOJUKH.
YMeer HCIONB30BaTh OJWH W3 METOAOB MHMHUMH3AIUH
JIOTHYECKUX CXEM. Bnageer  Meromukoil  pacudera
CTa0MJIN3aTOPOB HAIPSYKEHMUS.

Bbanbl Ounenka
(peUTHHTOB IK3aMeHa
oMl OIIeHKH) | (cTaHaapTHas)

«OTJIHYHOY»
100 - 86
85-76

«XOpOoLIo»

«Y/IOBJIETBOP
75-61 UTEJIbHO»

OneHka «yAOBIETBOPUTENIBHO» BBICTABIIAETCS CTYHAEHTY,
€CJIH OH MMEET MOBEPXHOCTHBIE 3HAHUS TOJBKO OCHOBHOI'O
MaTtepuanga, ¢ TPYJIOM BBIIOJIHSIET pacueThl 3JIEKTPOHHBIX
YCTPOMCTB,  JIONyCKaeT  HETOYHOCTH, UCIIBITHIBACT
3aTpyJHEHUS MPU BHIOOPE AIEKTPOHHBIX MPHOOPOB.
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OueHka «HEyIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY,
KOTOpPBIA HE 3HAET 3HAYUTEIBbHOW YacTH HPOrpaMMHOIO
Marepuanga, JOMYCKaeT  CYIIEeCTBEHHbIE  OIIMOKH B
60 1 MeHee | «HEYIOBJIETB | ONPEICIICHUSX, HE MOXET BBIIOJHUTh  PACUYETHI
OPUTEJBHO» | 2JIEKTPOHHBIX  ycTpoilcTB.  Kak  mpaBwio,  OLEHKa
«HEYJIOBJIIETBOPUTEIBHO» CTABUTCA CTYAEHTaM, KOTOPBIE HE
MOTYT TpPOJOKUTH oOOydeHue Oe3 JOIMOJHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOIIEH AUCUUILIAHE.

OLNEHOYHBIE CPEJACTBA JJIA TEKYHIEI'O KOHTPOJIA

JUIsT  TeKymiero KOHTPOJISI MCHOJB3YIOTCS  3aJaHus JUIsl  DKCIIpPecC
KOHTpPOJIbHBIX padot (OKP):

OKP Nel — nomynpoBogHUKOBBIE TPUOOPHI;

OKP Ne2 — TpaH3uCTOpHBIE YCUIIUTENN;

OKP Ne3 — cxembl Ha 06a3e onepauOHHOTO YCUIIUTENS;

OKP Ne4 — nmorndeckue 3J1€MEHTHI;

OKP Ne6 — ctabuinmzatopsl HalIpsSKEHUS;

OKP No7 — reHepatopbl CUTHAJIOB.

Kpurepuu ouenxkn IKP:

v 10-9 GamioB BBICTABISETCS CTYACHTY, €CIU CTYACHT BBITIOJHUI BCE
nyHKTbl DKP. dakTuuecknx ommoOK, CBI3aHHBIX C IOHUMAaHUEM MPOOJIEMBbI, HET.

v 8-7 - GalyIOB BBICTABIIAETCS CTYAEHTY, ECIIH CTYAEHT BBIIOJIHUI HE MEHEE
80% nynkToB DKP. ®akTruecKux OMMOOK, CBI3aHHBIX C TOHUMAHUEM TTPOOJIEMBI,
HET.

v 7-6 GaUIOB BBICTABISIETCS CTYJIEHTY, €CIIH CTYIEHT BBITIOJHUI HE MEHEE
60% nyukTtoB OKP. Ilpm 3ammre cTryaeHT HE oTBedaeT Ha 1-2 Bompoca
npernoaaBaTels.

V' 6-5 Ga/utoB BBICTABJIAETCS CTYAEHTY, €CJAM CTYACHT BBITOJHUI MEHEE
60% mnyukTtoB OKP. Ilpum 3amure cTyaeHT HE OTBe4aeT Ha 2-3 Bompoca

IperoagaBaTciA.
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®denepaabHOE AreHTCTBO IO 00Pa30BaHUIO
JaJIbHEBOCTOUHBIN TOCYJAPCTBEHHBIA TEXHUYECKU YHUBEPCUTET
(ABIIN um. B.B. KyiiOnbimiera)

OUSNYECKUE OCHOBDI
DJIEKTPOHUKHA

Mertoanueckue yka3aHus K KypcoBoil pabore

«Pacuer KOMIICHCAIIUOHHOT O CTa6I/IJ'II/IBaT0pa HAIIPSAKCHUA»
JUISl CTYJIeHTOB cnienuanbHocTed: 140604 — « OnexkTponpuBoa U aBTOMaTHKA
POMBIIIJIEHHBIX YCTAHOBOK U TEXHOJIOTUYECKUX KOMILIIEKCOBY;
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2012

49



JIAJIBHEBOCTOYHbIN ®EJEPAJIbHBIA YHUBEPCUTET

Pa6ouas mporpamma y4ye6Hoii AucHIIIMHBI «@H3MYecKHe OCHOBBI 3JIeKTPOTEXHHKI HaNpaBjieHue noArorosku 13.03.02 «aexTpodHepreTuka u
3JIeKTpoTexHHKa». [Ipodmiib «iIeKTpo3HepreTHyecKne CHCTEMbI H CeTH»

PazpaboTuuku: K.T.H., goueHTt B.K. W neHTHhHUKAINOHHBIH HOMED: KoHTpOIbHBIN 3K3eMIUIAp HAXOAUTCS Ha JIucr 50u3 72
VconbleB YMK/I.19.22(55)-13.03.02 -b1.5.24. - Kadepe MEKTPOSHEPTETUKH 1 HIEKTPOTEXHUKH
2016

Onob6peHo HaydHO-MeToaudeckum cosetom ABI'TY

VK 53
BBK 32.85
@50

@50 @uznueckue OCHOBBI AIEKTPOHUKU: METOM. YKa3aHHs K KypcoBOil pabote / cocCT.
B.K. Yconbues. — Bnagusocrok: M3a-so ABI'TY, 2008. — 20 c.
Metonuyeckue ykazaHus NpeaHa3HAYEHBI JUIS BBIOJIHEHUS KYpPCOBOW pabOTHI
«Pacuer KOMIEHCAIMOHHOTO CTAaOWJIM3aTopa HaNpsSOKEHUs» ISl  CTYACHTOB
AJIEKTPOTEXHUYECKUX CIEIUAIBbHOCTEN. YKa3aHUs COJIEpKAT BApUAHTHI 3aJlaHMs,
rpaduK BBITIOJIHEHUS, OCHOBHBIE pacueTHbIe (JOPMYIBI U CIIPABOYHBIE MATEPHUAIIBI
K KypcoBoil pabote. I[IpumMep pacuera BHITIOJHEH B BUE OTJCIBHOTO JIOKYMEHTA
MathCAD u B cocTaB JaHHO# paOOTHI HE BXOJIHUT.
OtnedaTaHo ¢ OpUTrHHAI-MaKeTa, MOATOTOBIEHHOIO aBTOPOM

VIIK 53
BBK 32.85

© JABTTY, usn-so JABITY, 2012
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COKPAHIEHMA U YCJIOBHBIE OBO3HAYEHUA

KCH - KOMIIEHCAllMOHHBIN CTAOUIN3aTOP HAPSKEHHUS,
PO - perynupyromuii 3JIeMeHT;

VIIT - ycuinrtens MOCTOSHHOTO TOKA;

JAH - genutens (IaT4MK) HAIPSIAKEHUS;

K - K03 DUITUEHT TIepeaadH;

- TOK;

- HalpsHKEHUE;

- aKTUBHAsI MOIIHOCTb;

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

- koo purment nepenayu JIH mo HanmpsikeHUIo;

- OTHOCUTEJIBHOE N3MEHEHHNE HAIIPSKCHHS;

- K03 (DUITUEHT MOJIE3HOTO JIEUCTBUS,

- 4aCTOTA ITyJIbCALUH.

QU OLe3IvCc—

BBEJIEHHUE

Lensro kypcoBoit padotsl (KP) siBnsieTcst yrimyOneHnue 3HaHUM CTYI€HTOB 110
JUcUUIUIMHE "@U3NYeCKre OCHOBBI AJIEKTPOHUKHU'", TPUOOPETEHHE MU HABBIKOB
IIPAaKTUYECKOIO pacyeTa >SJEKTPOHHBIX CXEM, 3HAaKOMCTBO C JJIEMEHTaMH,
IIPUMEHSAEMBIMU B JJIEKTPOHHOM anmnaparype.

Meroanueckue yka3aHusi OpHEHTHPOBAaHbI HA COBMECTHOE HCIIOIb30BaHUE C
nporpamMmHbiM  obecrieueHrem (ITO) B Buae moxkymenta MathCAD s
[0JTyaBTOMaTHYECKOTO pacueTa KOMIIEHCAIMOHHOTO CTa0MIIN3aTopa HalpsKEeHUs
(KCH).

CryneHT BbIOMpaeT BapuaHThl cxeMmHbIx Moxayned KCH,  pacuerHbie
dbopmyInbl, TUM U HOMHHaNBI 3JeMeHTOB. [IO obecrneunBaeT aBTOMATHU3ALIUIO
BBIYHMCIICHUA C BBIBOAOM (Ui KOHTPOJIA CTYAEHTOM) BBIOPAHHBIX PACUETHBIX
dbopmyn. Ilepen Beibopom snemenToB 1O mo3BOJIIET BBIBECTH, MO TPEOOBAHUIO
CTYJI€HTa, CHPAaBOYHBIEC TAHHBIE MO IEKTPOHHBIM AJIEMEHTAM.

1O obGecneunBaeT TEKYIIYIO MPOBEPKY MPaBUIBHOCTH BBIOOpA CXEMHBIX
MOAyJel, pacyeTHbIX (OopMyJ, HOMHHAJA M MOIIHOCTH YCTaHABIMBAEMBIX
anemMeHToB. MHopmanus o0 ommOKax BBIBOJHUTCS B KOHIIE pacuera, B BHJIC
oOreit nHbOpMAINK O HAJTMYUUA U YUCIIE OIIHOOK.

Meronvka W IOCJIEAOBATEIBHOCTh pPacyeTa OINPEAEISIIOTCS MPUMEPOM
YHUBEPCAJIBHOIO pacyera, B KOTOPOM B 3aBUCMMOCTM OT BapuaHta KP wuacte
BBIYMCIICHU MOJKET HE BBINOJHATHCA. JlJI1 pacuera B IOJyaBTOMaTUYECKOM
pexxuMe TpeOyeTcsi Halndhe Ha KOMIIbIOTepE MPOrpaMMHOTO OOecredeHus
MathCAD 11. B03MOXHO WUCHOJIb30BAHUE METOJWYECKUX YKa3aHUH TpH
HEAaBTOMATU3HPOBAHHOM pacueTe 6€3 UCIO0JIb30BaHUsI KOMITBIOTEPA.
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OpuentupoBoyHasi Tpyaoemkocts KP B mollyaBToMaTH4ecKOM pEXHUME
coctapisier 8...12 yacoB, a B pydyHoM pexxkume 15...20 gacos.

1. 3AJAHUE U TPA®UK BBIIIOJHEHUSA
KYPCOBOM PABOTHI

1.1. B mpenenax 3agaHHOTO BapraHTa pa3padboTaTh MPUHIUITHAIBHYIO
cXeMy KOMIIEeHCAIIMOHHOTO cTabunm3aropa Hanpspkenus (KCH).

Bapuant KCH, noanexaniuii pacyery, MOJTHOCTBIO OINpeneseTcs mudpom
crabuimzaropa HanpspkeHus. Llndp koMneHcannoHHOro cTabuan3aTopa
HaNpsHKEHUS paciI(ppPOBHIBACTCS CIETYIONUM 00pa3oM:

udp crabunmuzatopa HAPSHKEHUS ......... KCH - 10 -1- 2- 12- 1.5- 0.15- 0.08

Bapuanr perynupytouero snementa (PJ) ......... J \
Bapuant ycunurens noctostuaoro Toka (YIIT) ...

Bapuant genurens nanpsixenus (JAH) .............
HomunansHoe HampspkeHue Harpy3kd Uz, B ...
HomuHanbHbIi TOK HATPY3KHU ouow » A ooveenniee.
3MeHeHHe BXOAHOTO HAMPSKEHUS Oy, O.€. ......

[lynpcanuu BXOJHOTO HaNPSKEHUA (1, O.€. ......

1.2. Paccuutarh  mapaMeTphl  HECTAOWIM3WPOBAHHOTO  HMCTOYHHUKA
(ucrounukoB), nmutatomiero KCH.

1.3. PaccuuTaTh pexuMbl pabOThl, BBIOPATh TUIIBI 1 HOMUHAJbI 3JIEMEHTOB
KCH. KCH nomkxen HopMalibHO (PYHKIITMOHMPOBATH 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 nmpeacTaBiseTcs:

1.5.1. TlosicHuTeNnbHOM 3aMCKOM, BBHIIIOJIHEHHOW B BUJIE (ailna JOKymMeHTa
MathCAD 11, 3amucannoro va USB-flash nakornurene u B OymakHOM BapuaHTe
Ha jucTax opmaTta A4, BEINOJHEHHOM MAalllMHHBIM WJIM PYYHBIM CIIOCOOOM.

1.5.2. IpunuunuansHoit cxemoit KCH, BbIimonHeHHO#N Ha nucte ¢dopmara
A4 wim A3 MalIMHHBIM WM PYy4YHbIM criocoboMm. Ha mpuHiunuansHOM cxeme
JOJIKHBI OBITH MPOCTABIICHBI BO3JIE 3JIEMEHTOB UX TUITBI U HOMHHAJIBL.

1.6. 3aganue Ha KypcoBYIO paboTy BbIAaeTCs HE OKE 2-i1 Heaenu
ceMecTpa, B KOTOPOM OHa JO0JKHA OBITh BHITOJIHEHA.

1.7. I'paduk BBIMONHEHUS U TPOMEKYTOUYHOTO KOHTPOJIS YCTaHABIMBACTCS
npernoaaBaTesieM, OTBETCTBEHHBIM 3a BBITIOJTHEHUE KYPCOBOW pabOTHI.

[Ipumeuanue. [Ipu pacuerax UCIIOIB30BaTh BMECTO AECATUYHOMN
3aMsITON JECATUYHYIO TOUKY.
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2. METOAUKA PACYETA KCH

2.1. O0mue cBegeHUs 0 BLIOOPE 3JIEMEHTOB

Pacuet mapameTpoB u BeIOOp oTaenbHbIX emMeHToB KCH Benercs ucxons
13 YCIOBUW COTJIACOBAHHUS DJIEMEHTOB 110 SJHEPIETHYECKUM MTOKA3aTeIsAM, YTO
SABJISIETCS 00513aTENBHBIM JJIsI JIFOOOTO TEXHUYECKOTO YCTPOMCTBRA.

[Tpu sTOM 1151 0O€ecTieueHusT HaJIeKHON PabOTHI AJIEMEHTOB B 3aJJaHHOM
TeMIEepaTypHOM Jrara3oHe He0OOXO0UMO BBITIOJTHEHUE OTPAHUYCHUN:

® JUIst TPAH3UCTOPOB Py max < 0.5Pxy0n: 1k max < 0.8 goon:

Uk max <0-9U ko0
® 111 KOHAEHCATOPOB U oy <0.9U,,,;

® JJI1 pE3UCTOPOB Prax =U 2/R <0.5Py,,:
A€ Uxmax, |kmax, Pkmax, - MAaKCUMaJIbHbIE 3HAUYCHUS KOJUICKTOPHOTO HAIPSIYKEHUSI,
TOKa ¥ MOIIHOCTU TPaH3UCTOPA; Uroon, 1koon, Proon, = AOTTYCTUMBIEC 3HAYCHUS
KOJIJIEKTOPHOTO HAIMPSHKEHUS, TOKA U MOUTHOCTH TPaH3UCTOPA.
BriOop 251eMeHTOB MPOU3BOJIUTCS HEMOCPEACTBEHHO MOCJE MOJYYEHHUS HUX
pacyeTHBIX 3HaUYCHUH. B manpbHEHIINX BBIYUCICHUSIX UCTIOJB3YIOTCS BEIOpaHHBIC, a
HE pacueTHbIC 3HAYEHUS TTapaMETPOB.

2.2. Ilopsipok pacuera KCH

2.2.1. Tlo mmdppy KCH onpenenstorcs ucxoansie paanubie KCH wu
BBIOMpAIOTCS MPUHIIMIHUAIIBHBIE CXEMbl peryiaupymomiero anementa (PDJ),
ycunutens nocrtosiHaoro toka (YIIT) u natunka nanpsoxenust (JIH).

2.2.2. BoiOupaercs tpanzuctop YIIT. B VIIT ucnons3yroTcst TpaH3UCTOPHI
Mmajoil MomHoctd. Ilo dopmynam (29)...(33) BbInoNHSIETCS NpPEABAPUTEIbHBIN
pacuer YIIT, B pesyimprate KOTOPOTO HAXOAUTCA AONMYCTUMOE 3HAYEHHE TOKa
VIIT.

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

[Tpu pacuere PO u YIIT Gepyrcsi MUHUMAaTbHBIE 3HAYCHHS KOA(DPUITHESHTOB
YCWICHHSI TPAH3UCTOPOB TO TOKY M MAaKCHMAaJbHbIE 3HA4YEHUS OOpaTHBIX
KOJUIGKTOPHBIX TOKOB. Jljisi cTaOunuTpoHOB Oepercsa cpeAaHee 3HAayEHUE
HaIpspKeHUsl cTaduin3anuud. B crnpaBOYHBIX JAHHBIX METOJMYECKUX YKa3aHUU
NPUBEAEHBI UMEHHO 3TH 3HAYEHHUS.
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2.2.4. IlpousBoautcs okoHuarenbHbli pacuer YIIT mo dopmynam
(33)...(45).

2.2.5. PaccuutsiBaetcs JIH o dpopmynam (46)...(65).

2.2.6. PaccuutsiBatorcst mapametpsl KCH mo dopmymnam (66)...(80).

2.2.7. Ucxonuble u paccuuTanHble TexHuueckue nanuble KCH cBoasiTcs B
OJIHY TaOIUILy.

2.2.8. CornacHo JNEHUCTBYIOIUM CcTaHJapTam BBITIOJIHACTCS
NpUHIMIHAIbHASA cxeMa Ha (opmaTe Oymaru, o0eCIeunBaroOIIeM €€ N300paxeHue
0€3 UCKaKEHU pa3MepoB IEMEHTOB. Hymepalius 351eMeHTOB CKBO3HAS.

3. BAPUAHTBI IPUHIIUIINAJIBHBIX CXEM
JJEMEHTOB KCH

3.1. BapuanTsl peryaupywuero 3jementa (PJ)

Iy
.
buy. obuy.
& “".
Puc.2. Bapuanm 2
Rs
VD2
45
I VTN ! L
Uy Uz
l: I/Tn
R2 [RI[] Ry
Iil IYHT
26w obu,
Puc.3. Bapuanm 3 Puc.4. Bapuanm 4
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I
Uy viz %2
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obuy.

Puc.6. Bapuanm 6
'j_@w} L I/ VT1 L
Th T
Y ‘) N\VT2 Us U ') N\VT2 Uz

1
r 1

Ty i
Iynr

| = »

06, obuy.

- -

obuy.

obuy.

obuy.
. -

Puc.7. Bapuanm 7

Puc.8. Bapuanm 8
I; Rg

Puc.9. Bapuanum 9 Puc.10. Bapuanum 10
3.2. BapuanTtsl ycuaureas moctosuuoro toka (YIIT)
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RS VD2

Puc.19. Bapuaum 3 Puc.20. Bapuanum 3

3.3. BapuanTsl geaures (1atuuka) Hanpsikenust (JIH)

Puc.21. Bapuaum 1 Puc.22. Bapuaum 1 Puc.23. Bapuanm 2 Puc.24. Bapuanm 2
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4. DOPMYJIbI 1JISA PACYETA 3JIEMEHTOB KCH
4.1. PacueTHble cooTHOIIEHUud s PD

Bxoanoe nanpsixenne KCH

U2 +4
U P , s puc. 1, 2.
lnom 1—251—(11 A P

1)

UZHOM +2

U >
lnom 1_51 —q

, Uit puc. 3,4,5,6,7, 8. (2

1.2U,

U > =2 2nom.
lnom 1_51_q1

KosnekropHoe HamnpsikeHne TpaH3uctopos PO

, 14 puc. 9, 10.

©)

Uk1 =1+ + 0 W10m —Y2som, A puc. 1,2,3,4,5,6,7, 8. 4
Uk1 =Uso,ou» 418 puc. 9, 10.

(5)
bannactHoe COIIPOTHUBJICHHUC

Rp < (1-01 =1 Wimax —Y2u0m

, s puc. 9, 10.

1 200m
Tox perynupyroniero sjaeMenTa

(6)

| pomax = | 2max»> 01 puc. 1,2,3,4,5,6,7, 8. @)

_(1+5 )Ulgw ~Youou , 1st puc. 9, 10. (8)
B

KosnekTopHsblii TOK TpaH3ucTOpoB PO

| p5max

=4 ,1=1...n, Ky, =1, mmst puc. 1...10.

[1Ki,
j=0

KoaddunuenT ycunenus mo Toky |-ro kackamga PO

Ipomax |—
I, =-Pomax |=|

(9)

Ky, =5 +1, I=1..n, mnsa puc. 1,2 .,3,4,5,6,9, 10.

(10)
K, =A, I=1...n, qns puc. 7, 8. (11)
ba3zoBoe conportuBieHue Tpansucropa l-ro kackamga PO

R <U20n/1ko, » I71...(n-1), s puc. 1, 2,3, 4, 5, 6. (12)

I
2.V 53

R <=L I1=1...(n-1), wms puc.9, 10. (13)

lko,
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R| =, I=1...n, ms puc. 7, 8. (14)

n n
(=61 =t M1won —Yzuon =2 U s, [[TK,

R, < =1 =1 , s puc. 1,2, (15)
| P max
n
Us[ K,
Ry <—=t s puc. 3, 4, 17, 18, 19, 20. (16)
| P9 max
Heo0xoauMmeiii BeIxogHo# ToK YIIT
lyirrmax = (1+51)J1F;.\,0M ~anou , At puc. 1, 2. 17)
n
iz max =—~£2T8% s pic. 7, 8,9, 10. (18)
H K|i
i=1
Us
| yvi77 max B 3,4,5,6. (19)

n

HaHpH)KGHI/IH BCIIOMOIraTCJIbHbIX KICTOYHHUKOB

Uz =5..12B, ms puc. 3, 4, 17, 18, 19, 20. (81)
U, >1.5U3, st puc. 3, 4, 17, 18, 19, 20. (82)
U, >1.5U 5y, s puc. 23, 24. (83)

bamnactHoe COIIPOTHUBIICHUC BCIIOMOTaTCIIbHOI'O UCTOYHHUKA
Uy —Us

Rg < , U1 puc. 3, 4. (20)
lem2min + lyrzrmax
Uy —Us
Rg < , ust puc. 17, 18, 19, 20. (21)
lem2min +3lyrrrmax
Rg < Ya =YUou , IUTst puc. 23, 24. (22)

lemimin + 1 75

MaxkcuManbHbINA TOK CTa6I/IJ'II/ITpOHa BCIIOMOI'aT€JIbHOI'O HCTOYHHKA

| emamax :U4R—‘5U3, 3,4, 17, 18, 19, 20. (23)
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-1 n 1
n H Ky, H Ky,
Ri=| =0 1=0 , st puc. 1, 2. (24)
1I=1 'd Rn
-1 )1
BILY
R =| S 1=0 , 1711 puc. 3...8. (25)
1= T4,
R, = Ry, ans puc. 9, 10. (26)
Bxonnoe conporusnenue PO
n 1 1 Lo
Rexpr =2 || —+— 1_[K|i ,amspuc. 1,2,3,4,5,6,9,10. (27)
il ey R oo
n n-I
Rexpo=2.| Ty [ [ Ky, |, A1 puc. 7, 8. (28)
=1 i=0
4.2. PacueTrHble cooTHomIeHus A YIIT
KomnexkropHoe HanpsixeHnue tpan3uctopoB YIIT
n
Uk, .. :UZHOM—U3H+ZU53| , Juis puc. 11, 12. (29)
1-1
n
Uk, .. =(1+ 51)J2H0M—ZU53| , s puc. 13, 14. (30)
1=1
n
Uk, =U2uom+ D Uy » uma puc. 15, 16. (31)
1=1
Uk ., =Yz, tUz —Uyy, ms puc. 17, 18, 19, 20. (32)
Jomyctumebiit Toxk YIIT
0.5P
lvirroon < —= Kdon g puc. 11...20. (33)

Kn+1
HaHp$I>KeHI/Ie 9TAJIOHHOI'O UICTOYHHKA
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Uy <U,,.,, — 3B, wms puc. 11, 12, 17, 18, 19, 20.

U,,; =0.9U,,,,,, 41 puc. 13, 14.

bannactHoe COIMPOTHUBJICHUC 3TAJIOHHOT'O UCTOYHHUKA

OmutTepHoe conpoTtubiienne auddepeniuanbaoro kackaaa YIIT

R4

R4

U -U
< Z2nom  ZIM ngpue. 11,12, 17, 18, 19, 20.
Icmlmin
< U2H0M _U9H
lemimin + vz max

, st puc. 13, 14.

Ry = 099 g bue. 17, 18, 19, 20.

2Us

KosnekTopHsblii Tok Tpan3uctopoB YIIT
Ik, = lvirmax, At puc. 11,12, 13, 14, 15, 16.

Kna = Ry

_U2H0M+U3_U9H , AJIs1 pHUC. 17, 18, 197 20.

Koaddumuent ycunenus YIIT o Toky

K

_ ,Bn+1Rn

= , st puc. 11...20.
n+l Rn + RexP9

Bxonmunoit Tox VIIT

ly

max = K,,, /K1,,, » A1 puc. 11...20.

Bxonnoe conporusnenne YIIT

EMxocTs, mi1s o6ecrieuenns nuHaMuyeckor yerorunBoctn KCH

Rexy = Voxng T (1+ ﬂn+1)

Rexy =Tex, . » A1 puc. 15, 16.

C; =(0.01..0.05Y10° @, st puc. 11...20.

4.3. PacuetHblie cooTHonenus auast JJH

HanpsikeHue 3TalloHHOTr0 UCTOYHUKA
Uny =5...15B, mia puc. 23, 24.

Pacuernsiit koagdunment nepexaun JJH

7p

_You , I puc. 21, 22.

u 2nom

(34)
(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

Rafom  11s puc. 11...14 w 17...20. (43)

(44)

(45)

(46)

(47)
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U
Yp = <l , Ju1st puc. 23, 24. (48)
U2yom +U ou

Conporusnenns J1H

R 10 SUZ#, st puc. 21, 22. (49)
501y max
R m < Y2uon +You , U1 puc. 23, 24. (50)
501y max
R7 > 0.3R j7, s puc. 21, 22, 23, 24. (51)
Rg =7 pR yr —0.5R7, s puc. 21, 23, 24. (52)
R ={L—7p Ryzrr —0.5R7, st puc. 21, 23, 24. (53)
Rg =({1-p R 77 —0.5R7, mst puc. 22. (54)
Re = 7pR 7z —0.5R7, auis puc. 22. (55)
HeiicTButenbHbIi ko3 dunuent nepeaaun JIH
_ RgtOSRy , Ut puc. 21, 23, 24. (56)
R6 + R7 + R8
7=M , UIs puc. 22. (57)
RG + R7 + R8

[TpoBepka npaBuiibHOCTH pacuera JIH

0.9<2 <11, s puc. 21, 22, 23,24, (58)
Yp
Toxk nenutens HanpsHKEHUS
Uy
| g = —=4M" s puc. 21, 22. 59
AH = R TRy +Rg P (59)
U2 +U9H
I = —<HOoM , 111 puc. 23, 24. 60
AH = R Ry +Rg 0P (60)

Brixognoe conporusnenue [H

(Rg +0.5R7 YRg +0.5R7)
R6 + R7 + R8

Revx i = , i puc. 21,22, 23,24. (61)

Emxocts, miia yBennuenus nepenaun J{H Ha yactore mysnbcanuii
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10
Co>————, s puc. 21,22, 23, 24. (62)
®m RebzxﬂH
Ilepemaya /IH Ha yacToTe mynbcanuu
¥(wm)=1, mus puc. 21,22, 23,24, (63)
Brixonnoe conporusnenue JIH Ha yacToTe mynbcanui
Ryupuszir(@0m ) = ——— » 201 puc. 21, 22, 23, 24, (64)
omCo
EMKOCTB 1151 yMEHBIICHUS] JUHAMUYECKUX IMPOBAJIOB HANPSIKECHUS
Cy > 20 2n0n g bue 21,22, 23,24, (65)
u 2nom
4.4. ITapamerpsr KCH
HomuHnanbHOE COMPOTUBIIEHNE HATPY3KH
RH :UZHOM/IZHOM . (66)
HomuHnanbHOE CONPOTUBIIEHUE HATPY3KH HA YACTOTE IyJIbCALIUN
R
Ry (@)= H > (67)
\/1 +(omRHC3)
PesynbpTHpyroniee BXoJHOE conpoTuBieHue cxeMbl yeuiienuss KCH
Rexz =Rexy + RebeﬂH ' (68)
R@xz (a)m ) =Ry + ReblxﬂH(a)m ) ' (69)
PesynpTupyromumii Ko3QpUUUEeHT yCUIIeHUS
n+1
KlZ:HKh : (70)
=1
KoaddummenT crabunmzanuu
R R;
KCm:UZHOM(lJr ! +7/K|Z 'J. (71)
UlHOM RH Rexz
KoaddurmenT punbTpannu (criaxuBaHus)
KC:UZHOM(]_ Ri +7’(‘0m) > Ij. (72)
Usom RH (a’m ) Rexz (a’m )
Brixognoe conpotunenne KCH
RiR
R 1 ex2. (73)

6bIX — .
RiKiz +Rgey
KoaddumuenT nynscanuii Berxognoro Hanpspkenns KCH
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d2 =01 /K - (74)
OTHOCHUTENbHASI HECTAOUITLHOCTH BBIXOHOT'O HAIIPSIKEHUS
Sy = 2 n Reoix| 200 (75)
Kem U2som

Homunanssseiit 8xomguon Tok KCH

100 = 121000 201 pHC. 1...8. (76)

(77)

_ UlHOM -U 21om

= , 1 puc. 9, 10.
Rp

I lnom

HomunanbHbie BeIxogHas u BxogHas moiHoctu KCH
P21om =Y 2u0ml 2n0m- (78)
Puior =Y1uonltion- (79)

HomunanbHbIi K03QPUIIUEHT T0JIE3HOTO JEeHCTBUS

Mhom = PZHOM/ Plion - (80)
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5. METOJMKA UCIOJIb30BAHUSI MPOTPAMMHOI'O
OBECIIEYEHUSI (110)

5.1. O0mue pexkoMeHIAIMHA

I1O mpexcrapisier coboii Habop daitnoB B Buae nokymentos MathCAD 11,
nomenieHHbIx B nanky «KypcoBas padora mo ®O3». OcHOBHBIM siBIsieTcst (paiin
«Pacuer KCH.mcd», KOTOpBIi BBITOJHEH B BHIE IpUMepa pacdyera KypCOBOM
pabotsl. [lonmyckaeTcs U3MEHEHUE UMEHU Marky, HO HE PEKOMEHTyeTCsl U3MEHSTh
uMeHa (ailiIoB, Tak Kak »3TO CAENAeT HEBO3MOXKHBIM B3aMMHbBIE CCBUIKH.
PexoMenayeTcsi pe3yabTaThl BHIIIOJIHEHUSI KYpCOBOM pabOThI MIPEICTABIATh B BUJIE
Bcei nanku «Kypcosas padora mo @OD9».

B ¢aiine «Pacuer KCH.mcd» npeaycMOTpeHBI CCBUIKM Ha OTHACIbHBIC
MYHKTBI pacuera, 4To yMpOIaeT UCIpaBlieHUE OOHAPYKEHHBIX OLIMOOK, a TakKe
Ha METOAMYECKHE YKA3aHUA U CIIPABOYHBIE MaTepUAIIbI.

[IpaBunpHOCTH BBIOOpa BapuaHTOB cxeMHbIXx Moxayieil KCH, pacuerHbix
dbopMyn, TuUma W HOMHHAJIOB JJIEMEHTOB IMPOBEPSETCS  MPOrPaMMHBIM
00ecrieueHneM C BBIBOJIOM COOTBETCTBYIOLIUX COOOIIEHMH B KOHIIE JOKYMEHTA.
BriparoTces cneayromue cooOmeHus:

«®DaTanbHble OIIMOKN» - OIIMOKH B BbIOOpE cTpykTyphl KCH;

«I"pyObie OmmMOKN» - OMIMOKHU B BEIOOPE pacUETHBIX (HOPMYIT;

«Cy1ecTBeHHbIE OMIMOKNY - OMUOKH B BEIOOPE 2JIEMEHTOB;

«IIpoune ommoOKM» - OMIMOKHU B BEIOOPE MapaMeTPOB DJIEMEHTOB.

CTyaeHT MOXXET IpeloCTaBUTh KypCOBYIO padOTy K 3alluTe Ipu He Ooliee
JIBYX CYIIECTBEHHBIX M YETHIPEX MPOUYMX OIITHOKAX.

5.2. BBoa padoueii 1 BIBOJ CIPABOYHOM HHGOPMALUH

O6nacTtu BBo1a UH(OPMAIIUHU BBIJIETIEHBI )KEJITHIM 1IBETOM. BBOT
nH(pOpMaIU TPOUCXOIUT KaK MPHUCBAaUBAHKUE MIEPEMEHHBIM YHUCICHHBIX
3HAYEHWM, WU 3HAYEHUs epeMeHHoN Hem. He qonmyckaeTcs n3MeHATh UMEHA
MEPEMEHHBIM, 3TO IPUBOJUT K OLIMOKAM B BHIYUCIICHUSIX.

[Tocne BeIYMCIICHUS TApaMETPOB JIEMEHTOB HEOOXOAUMO YTOUHUTD ITH
MapaMeTpPhl C YUYETOM psifia TOMYCTUMBIX 3HAaUECHUH. [{albHEee BEIYUCIEHUS
JTIOJIKHBI BECTUCH C YYETOM YTOUHEHHBIX 3HAUEHUU.

BBon nndopmaruu B TaGIUIIB JAHHBIX DJIEMEHTOB JOJIKEH YUYUTHIBAThH THIT
uHpopmaruu. CTpOKOBBIE TTIEPEMEHHBIE (3TO B OCHOBHOM THUIIBI DJIEMEHTOR)
BBOJISAITCS B KaBBIYKAX W TOJIBKO KUPWIUTUIICH. UHCTIEHHBIC TaHHBIE BBOASTCS 0€3
KaBbIYEK.

CnpaBoyHast nH(GOpMAIIU BEIBOJAUTCS B BUAEC CAMOCTOSITEIILHOTO
JIOKYMEHTA MOCJI€ ABOMHOIO MIETYKA MO MOJYEPKHYTOMY CI0BY TekcTa. [Tocie
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UCITIOJIb30BAHUS CIIPAaBOYHOM MH(GOPMAIIMU CIIPABOYHBIN IOKYMEHT
PEKOMEHTyeTCs 3aKPbITh.
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6. CIIPABOYHBIE TAHHBIE

CnpaBouHbI€ JaHHBIE COOTBETCTBYIOT pabOTE JIEMEHTOB B TEMIIEPATYPHOM
nuarasoHne 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»
IAMOCTbH A B Bt Om Om A B

KT3156 | 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

Tabnuna 2
ITapameTpbl TPAH3UCTOPOB 00JILILION MOIIIHOCTH
Tun HPOBO' | coon Usoon Proon h213 Fex Fd Lo Uss
JUMOCTD A B Bt OMm OMm A B
KT815b | n-p-n 1.5 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 1.5 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
KT819C | 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

Ta6muma 3
Psin HoMmuHaJ10B conpoTuBieHuii 5%-noi 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

Tabnuna 4
Psan nomunasioB conporusienuii 10%-uoi rounocru (I193B, CIIS-11, CIIS-

14)
110 |12 [15 |18 |22 |27 |33 |39 |47 |56 [68 |82 |
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VYcosbles

W neHTHhHUKAINOHHBIH HOMED:
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KOHTpONBHBIN 3K3eMILIAP HAXOAUTCS Ha
Kadepe EeKTPOIHEPTETUKY U HICKTPOTEXHUKU

I1 PUMCUYAaHHUC. Homunan IMOJIy4acTCA YMHOKCHUCM TaOJIMIHOTO
3HAa4YCHUMA Ha 10”, rge N — T1000¢ IICJIOC ITOJOKUTCIBbHOC NUJIN OTPULATCIIbHOC
qHCJo.

Tabmura 5
JInanma3oH MOIIHOCTE 1 HOMHUHAJIOB PEe3UCTOPOB
Tun pesucropa Rmin, OM Rmax, OM Pou, BT
OMIJIT 51 106 0.125,0.25,0.5,1.0, 2.0
MOH 1 106 0.5,1.0,2.0
I19B 1 150000 3.0, 7.5, 15, 25, 50
CII5-11, CI15-14 47 47000 1.0
Tabmauia 6
ITapameTpbl KpeMHHUEBBIX CTAOMJIUTPOHOB
Tun Ucm, B |cmmin, A |cmmax, A Pmax, Bt Rcm, Owm
KCI133A 3.3 0.003 0.081 0.3 65
KC147A 4.7 0.003 0.056 0.3 56
KCI56A 5.6 0.003 0.055 0.3 46
KC175X 7.5 0.0005 0.017 0.13 40
KC1912K 9.1 0.0005 0.014 0.13 40
KC212K 12.0 0.0005 0.011 0.13 40
KC215X 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
Tabmuma 7

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

12 E |10 |20 [50 |100 [200 [500 |1000 |2000 |5000 |
Tabauma 8
Jluana3oH HOMHUHAJIOB KoHAeHcaTopoB K50-16
Tun koHAEHCAaTOpa Uson, B Chin, MKD Cax, MKD
K50-16 10 10 2000
K50-16 16 5 5000
K50-16 25 2 5000
K50-16 50 2 2000

[Ipumeyanue HomuHan nomyyaercss yMHOKEHUEM TaOJIMYHOTO
3HayeHus Ha 10", rae N — ar060e 11e510e MOT0KUTEIFHOE UITH OTPUIIATETHhHOE

qHuCJIo0.

Tabmuma 9
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IIkasa HOMUHAJI0B KepamMuyecknx KoHaeHcatopos K10-17, mx®
10.010 |[0.015 [ 0.022 |0.033 |[0.047 |0.068 |

Tabmura 10
BapuaHTsl 3a1aHMil K KypPCcOBOil padore
Ne P> | VIIT | JH U,, I2, dU, qa1, f, m
BapUaHTa B A oe. | oe. | I'y
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 | 022025004 | 60 2
7 4 1 1 16 | 0.25 | 0.25 | 0.02 | 50 2
8 4 2 2 5 | 025| 03 | 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 | 0.15| 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 | 025|014 | 003 | 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| 02 |0.15| 0.03| 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 5 015|015 | 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
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217 3 1 1 12 | 0.4 | 0.2 | 0.03 | 50 3

28 3 2 2 4 |022|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 | 025|014 | 0.03 | 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. Tlpuaiun pabots! napamnensnoro KCH.

3. Tlpunun pabotsr nocnenoarensHoro KCH.

4. Kakoii mapametp KCH orieHUBaeT ero cTabMIM3UpyIoIe CBONCTBA MpU
OTKJIOHEHUHU BXOJIHOTO HAIPSIKEHUS?

5. Kakoii mapamerp KCH onieHuBaeTt ero ctabMin3upyroiiye CBoMcTBa npu
WU3MEHEHUH CONPOTHUBIICHHS HArPy3KU?

6. Uto onenuBaet ko3ppuiueHT GuabTpauu (CriiaKuBaHus)?

7. TlpuHIMI U3MEHEHUS BHIXOIHOTO HAMPSKEHUS PETYIUPYIOITUMU
AJIEMEHTAMU PA3JIUYHBIX BAPUAHTOB.

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

9. TlpuHIMN COTIACOBaHMS PA3IMYHBIX BAPUAHTOB YCUIIUTENS U
pEryJMpPYIOLIEro 3JieMeHTa?

10. Yem ompezensercss YMCIO TPAH3UCTOPOB B PETYIHUPYIOIIEM dJIeMEHTe?

11. TTouemy B YIIT pekoMeH1yeTCsl IPUMEHSATh MAJIOMOIIHbIE TPAH3UCTOPHI?

12. KakoBa poisib ucTOUHHKOB HanpspkeHus Uy, Us, Us?

13. B xkakom HalpaBJIeHHUH CJIEyeT MepeMeniaTh IBIKOK oTeHmomerpa R7
JUTsl yBennueHus (YMEHbIIeHMs) BbIXo1HOTro HanpsikeHuss KCH?

14. Yewm ompenensieTcs BEIMUYMHA CTAOMIM3UPYEMOTO HANPSIKEHUS?

15. Kak Brnusier BxogHOE conpoTuieHue Tpan3uctopoB YIIT u PO Ha obmiue
napametpsl KCH?

16. Kak Briuser nudpepeHnmnanbHoe CONMPOTUBICHUE 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 onpenensercs: mnacriopTHasi MOITHOCTb PE3UCTOPOB?

bubaunorpadpuyeckuii CIUCOK
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