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1. ILTAHHPYEMBDIE PE3YJ/IBbTATHI ObYYEHIHA

IO JTHCIHILTITHE
TopampyeMble KOMITETEHITHH Tpebopanna K pesyiIsTaTaM 0DYICHHT
Ne | Ko xoMoeTeHOHA Koumerenmmg
ObmenpodeccHOHATLHEIE
1 OIIE-3 CrocobHocts B pesvIETaTE OCEQEHHA JHCITHILTHHEL
HCIONEZ0BATE  METOJEl | ODVHAIOIIMIACA JOTEEH:
AHATH2A H  3HaTh: CXEMEI saMenIeHHA OCHOBHBIX
MOZEeTHPOBAHHA IOIVIIPOBOIHHEOBEIX TIPHOOPOE H 2IeKTPOHHEIX
WIEKTPHIECKHX UeTeH VCTPOHCTE, Ha HX 0a3e; METOJEl aHaTH3a H
MOJSTHPOBAHHA YCTPOHCTE 3IEKTPOHHKH, B TOM
HCTE C [PHUMEHSHHEM CHOSIHATHIHPOBAHHOTD
MPOrpaMMHOTO ODECTIETEHHA.
¥Merh: BHIIONHATE AHATHI H MOJSIHPOBAHIE
YCTPOHCTIE SMEeKTPOHHKH, B TOM 4HCIE H C
HCIIOIE20BaHHEM CHeUHATH2HPOEAHHOTO
[IPOTPAMMHOTD oDecedeHH; OPOBOJHTE
IKCIEPHMEHTATIBHEIE HCCISI0BAHHA VCTPOHCTE
IEKTPOHHKH.
Baagerk: HAaBBRIKAMHE COOPKH 3ICKTPHIECKHX CXEM
WISKTPOHHELX VCTPOHCTE; HABBIKAMH
HCIOIB30BAHHA ~ COBPEMEHHOH  3JIeKTPOHHOH
HIMEPHTEIRHOH anmapaTvpeL
IIpodeccHoHATRHEIS
2 TIK-3 CnocooHoCTS B pesyneTate ocBOSHHA THCIHITTHHED
OPHHIMATE VIACTHE B | OOVIAIOMIMICA TOILEEH
MPOEKTHPOBAHHH 3mare: knaccuduxamEe, HazHAUSHHS, VCIOBHO-
OOBEKTOR rpatdEIeckHe 000sHATeHAA, mapanMeTpsl,
mpodecCHOHATRHON VCTPOHCTEOD, IIPHHITHII ZeHCTEHA,
JeITeTEHOCTH B XAPAKTEPHCTHKH H OCODEHHOCTH KOHCTPVKIHH
COOTBETCTEHH C [IOIVIIPOEOTHHKOBEIX OpHOOPOE;
TEXHHTECKHM 3aJaHHEM | KIacCHOHEAITHEO, HazHAYeHHE, THIIOBBIE
H HOPMATHEHO- CXEMOTEXHHIECKHE  pelIeHHd, mapaMeTpsl,
TEXHHIECKOIT TIPHHITHIT JefcTEHA 58 OCODEHHOCTH
JOKVMEHTALHETH, GVHKUHOHHpPOEAHHA VCTPOHCTE  SJISKTPOHHKH
coOmoJa% pasaHYHEle | (37IeKTPOHHEIX VCTPOHCTE); OCHOBHEIE
TEXHHYECKHE, COOTHOIIEHHA TAapaMeTPOE H XapaKTepHCTHKH
sHeproadeKTHEHEIE H | OPOCTEMINHX VCTPOHCTE IISKTPOHHKH, METOIE
IKOTOTHIESCKHE HX PacYeTa H IpOocKTHPOBAHHA.
TpeOoOBaHET W¥MeTE: TpOHIBOOHTE pacdeT MNapaMeTpoE H
EEIDOP NOIYIPOEOIHHEOBELE OpHOOPOE
WIEKTPOHHEIX ~ VCTPOHCTE, [OpPOH3BOJHTL, B

CODTBETICTEMHM  C  3aJaHHeM,  pacdeT H
NPOEKTHPOBAHHE HIEKTPOHHEIX VCTPOHCTE.

Baagers: HaBmEamH EBRIDOpa OEPCIEKTHEHBIX
CXEMOTEXHHYECKHKX pEIISHHI OTASIBHEIX VIIOB
3TEKTPOHHEIX VCTPOHCTE MPH HX MPOEKTHPOBAHHH,
HABRIEAMH ERIDOPA MOTVIIPOBOIHHKOERR [IPHOOPOR
MEKTPOHHEDN VCTPOHCTE o 2ATAHHEDM

TEADAMETPAM,




2. MECTO JHCIHHILTHHBI B CTPYKTYPE OBPA3OBATE/IBHOI

Conep:xaHue

IMPOTPAMNMDbBI

JHCITHILTITHEL OCHOBEIBACTCA I ABIIACTCA

NpoOoILKeHHSM CIICOYHOOIHE THCITHILTHH

JOTHY9SCEHM

=5

Hamvenopanne gucusmmnEe! (Mogymd)

Bricmas maTtemarura

Drzura

HudopnaTtura

TEDEJETI'HE:CI{BH MEeXAHHEA

TEDFETH‘I&CI{H'E OCHOEERI 3 ICKRTPOTCXHHEH
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BJIEICI‘pGTEKHH‘IECKDE MaTepHATIOBCICHHE

Copepixanie
THUCITHILTHH:

AJHCIHIIIHHEL  CITHARHIT OCHOBOH 1A H3IYHYCHHA

CIIEOVHOIIHX

(=)

Hamvenopanne gucusmmnEe (Mogymd)

ABIDME’IHSHPD‘EEHHHE CHCTEMEI KOHTDOIIA H VEICTA 3HEPTHH

OcHoBER SACKTPOOPHECTA

YV MHEIE JHEPreTHICCRHE MHEPOCETH 3JaHHUH

Penefinag 3AIMTHTA H aETOMATHEA

YHPEB.TIE‘.HHE FICKTPOMERAHHTSCEHME CHCTEMAMH

HPDERTHPGBE}EHE CHCTEM E'HEI-CIPDCHEE}KEHHE

KDI\EI}"I'E.TJHDHHI:I'E H FAIDHTHERIC aIlapaThl

Py e o Y VS Y Y S -

I_OC}’,EBPCTEEHHM HTOTOBEAd ATTESCTAIIHA

3. OBBEM JHCTTHILTHHBI

O0mas TpyI0eMKOCTh JHCIUILTHHBI COCTaBIAeT 6 3a9. eIHHHIL, 216 JacoB.

Bua vaebroii padboTar Beero Cenectp Cemectp
HACOE Ne3 Ne 4
Obmwas TpvIoeMEOCTE THCITHITIHHEEL, Tac 216 = 2186
KontakTHas pabora (ayIHTOpHEIE 3aHATHA), BT.4.: | 24 2 24
JeKIEY 8 £ 8
Ta00pATOPHEIE g - 8
OpaKTHIECKHS B - 8
CavocroaTensHas padoTa CTYVIEHTOB, B TOM 9HC/IE: 192 - 192
Kvpcorofi npoekT - - -
Kypcopas padota - - -
Pacgerno-rpaduueckoe saganna 18 18
HuauerayamsHO0e JoMaliHee 2aTaHH:S = = =
Hpvzie suds cavocmoamerlsthot padomul 138 - 13%
Popnia TPOMEEVTOTHOH ATTECTAITHH 36 - FEzaneH
(za=eT. SK2aMeH) (36)




4. COIEPKAHHWE THCITHILTITHDBI
4.1 HamMeHOBaHHE TeM, HX codep:KaHHe H 00beM
Kypc2 Cemectp4

Im'n

HATpYIKH, 9ac

OopeM HA TeMaTHIeCKH
paziel mo BHIaM yHIeOHOH

Hammvenoeanne pazgena
(KparTkoe COTepEaAHME)

Jleximm
IpaxTHueCKHE
3AHATHA
JabopatopHele
FAHATHA

CaMocTORTe TRHAR

paboTa

IlommpoEoJHHKORERIE TPHOOPEL

[ToaympoeoaHHKH H HX cBoficTea. KoBaleHTHRIH THO 0
MEKATOMHON CBAZH. JOHHAad TeOpHA TBEpIOTO Teda,
IHEeprerH9eckHe VPOBHH. Cobcrrennas
NIEKTPONPOBOIHOCTE MOTYIPOEOIHHEOE.
TloavnpoRogHHEH ¢ JOHOPHOH H aKUeNTOPHOH IpHMECBED.
TIpmuecHas 378KTPONPOEOIHOCTE NOTYIIPOEOIHHKOE.

o
(]

Metozr: aHaTH3a H MOZETHPOBAHNA 0 0 0
OOIVIPOEOIHHEORRIX IIPHOOPOE H VCTPOHCTE HA HX Daze, B
TOM H9HCIE € T[PHMEHEHHEM CHEHHATHIHPOBAHHOTO
[IPOrPaMMHOTO 00eCIIedSHHA.

[ToaynpoEOIHHKOREIE JHOIEL FISKIPOHHO-IRIPOTHEBIH 2 1
nepexom. [Ipavoe cuemenn:s p-n — nepexoja. UopatHoe
cMEIleHHE p-n  —  Tepexoda.  BomeT-amMmepHas
xapaxTepHcTHKa. bapreprad. guddyiHOHHAA eMKOCTH p-n
— nepexoda. [Ipooo# p-n — nepexoga.

]

Kaaccuburanma NOTYIIPOEOJHHEOEEIX AHOZoE. | o 0 »
BRIIpAMHTEIEHEIE THOIEL, HMIVIBCHEIR, TVHHEIBHBIE H
oDpameHHsle THOIE, JHOIsl IoTTEH, JTAEHHHEIE JTHOIEL
CTADHIHTPOHE!, CTA0HCTOPEL, BAPHKATIIEL

12

bumomApHBIE TPAHIUCTOPEL pP-n-p H N-p-1  THIOE. 2 0 1
VerpoficTeo W HIPHHUHD  IeHCTEHA — TPaHIHCTOPA,
COCTABNAIONIHE TOKOE E  TIPAHIUCIOPS, OCHOEBHEIS
REpaNMETPH Tpansaniope. . ]

Peasanam PA0OTEL OHIIOIAPHOTO TPaHIHCTOPA: | 0 1
AKTHEHEIH, HACHIMEHHE, OTCEUKH, HHEEpCHEN. (Cxemml
BETIOUEHHA  OHIOIAPHOTC  TPAHIHUCTOpPA ¢ ODIDHM
IMHTITEPOM, ODIDHM KOTISKTOPOM H oO0IIeH Oaszoil
CratHueckne EOIBET-aMIIEPHEIS XapaKTepHCTHEH
TPaHIHCTOPA.

[1:3

[Toaeesie TpauzHcTOPEL. TpPaH3HCTOPEL C VIIPABIIMOIIHM 0 0 7
p-1 — TMepexoloM, CXeMBl BETIOUSHHA. |paHZHCTOPEL C
H30MHPOEAaHHEIM 3aTeopoM. Cxemser exmrodcmma MIIT —
TpamzmcTopa. CTartwueckHe XapakTepHcTErH. MWJIITT —
TPAHIHUCTOPEI ¢ HHIVIHPOBAHHEIM KaHaToM. [IpumeHenue
[IOJIEBEIX TPAH3IHCTOPOE.
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TupscTOpEL Ilpsaman paboTe THPHCTOPA.
PaznopHIHOCTH THPHCTOPOE (IHHHCTOP, CHMMETPHYHEIR
THpHCTOp, ototapHcTop). CIpvETYpa THPHCTOpPOE,
napaMeTphl H XapaKTePHCTHEH.

HD.!T}TIPOB OTHHKOEBBIC BRIMPAMHTCTH

b | Tt
i

QObmme ceegenma.  OnpedeleHHe  BRIOPAMHATEICH.
Kraccmdpuramna, OOobIneHEAZ CIPVETVPHAT  CXeMa
npeodpazoBaTesiell  MepeMeHHOTO — HalpaikeHHd E
nocTogHHoe. (JCHOBHBIE BEJIHYHHEL XapaKTepHIVIOIIHE
pabory ® ceolicTea EBompamuTered. Hevnpaeasemsre
ogHodazHele  EempanuTeTH.  [lpuHmEn  gefAcTEHA,
BpPEMEHHEIE  JHArpaMMbl, OCHOBHEIE  COOTHOINSHHA.
XapaKTepHCTHEH.

(]

ta
]

Vopaepagemele ogHodasmele EROpAMHTETH.  [IpuHimHn
JeHCTEHA, EpeMeHHEIE IHATPAMMMEL OCHOEHEIE
cOOTHOMeHEA. PeryInpoEodHad XapakTepHC THEA.

]

ta
Lad

Craazuparomue GmuaeTpel. Cxemul [Ipummmm gefcTEHA
OCHOEBHEIE COOTHOIIEHHA. EMKoCTHEIT GHIBETD, EpeMeHHEIE
JHATpAMMEl HANPLESHHA ©H ToKoE. [IHIVKTHEHEIS
DHIBTPEL

Y ounuTenn HICKTIPHECCEHX CHIHAIOE

3.
1 3.1

Onpegeneane vewmmrend. [lomatue o  wkosddemmsHTe
veuneHne.  KosdduumHeHT VCHIEHHA 0O TOKY, IO
HAOPLKEHHIO ¥ 0 MomHOocTH. [IpHEIED nocTpocHHA H
paboTEl  YVCHIMTEIBHOTO — Kackama. Pasuu  mIoE0A
VeHIHTeIpHOrO kKackada. [lapamerprr yveunaTenei. Knaccrr

VCHISHHA, HCIOIB3VEMEIE B YCHIHIEIBHEIX KacKaJax.
Pesamier kgacca A, B, AB. C. D.

VeumHTeIRHEIE KACKaOe! HA OHIIONIPHEIX TPaHIHCTOPaX
0 cxeMe ¢ 00med OazoH, ODINHM SMHTTESPOM, ODITHM
KOIekTopon. ‘PasoHHBSpCHEIR Kackam,

[

]

33

Vewmurensuele Kackagel HA MOJSBRIX TPaHIHCTOPAX.
MuorokackagHele YCHIHTEIH ¢ KOHISHCATOPHON CEAIBIO.
XapakTepHCTHEH VCHIHTEISH: AMIITHTYIHAT
xapaxTepucTara, AUX, OUX

]

JBvXTakTHEIE VCHIHTEIBHBIE KACKAZEL ¥ CHIHTETIH C
oDpaTHON CB43bE0. YCHIHNTEIH [OCTOAHHOTO  TOKA
JuddepeHuHATEHENT VCHIHTETE.

Lid
LA

OnepansoHHBIE VCHIHTENH, CXeMa, MPHHIHN JeHCTEHA,
mapanMeTpPhl, XapakTepHCTHER. AHATOTOERIE CXEMEI Ha baze
OV: HHEepTHPVIOIIHI VCHIHTEIE, HEeHHBSPTHPYEOIITHIT
VCHIHTETE, TIOETOPHTETD, mddepeHIHATEHEIH
VCHIHTETIhb, MPe0oDpas0BaTelk TOKA B HANPAESHHS,
HHEESDTHPVIOITHE CVMMATOP, HEHHESPTHPVEOIITHI
CYMMATOP. HHTerpaTop. THGdepeHIHPVIOM AT Ik,

[

11

N

(JcHOBRL HMITYVIRCHOH SIERTPOHHEH

4.1

DISKTPHUSCKHS HMIVIECEL H HX MapaMeTpsl. Kmouspoil
pesad paboTer  TpamsucTopa.  lIMmyIRcHEI  pelsmM
paboTEl  ONEPANHOHHOTO  VCHIHTEId.  KoMIoapaTopel
Tpurrep Hvmara.

42

My IpTHEHOpATOPED H OTHOEHOPATOPEL, CXEMEL,
[apaMeTPEl, EPeMeHHEBIE THATPAMMEL

BCETO

8

138




4.2. Coaep:RaHHe NPAKTHIYECKHX (CEMHHAPCKHX) 3aHATHH

Ne Hamuenopanme Tema mpakTHYECKOro (CEMHHAPCKOTO) K-so K-ro
oo pazaena THCIHILTHHEL 3aHATHA TACOR JACOR
CPC
cenmectp Ne 4
1 lloaynpoeogrukoesie | OnpegeTeHHe TapaMeTpOE  3TISKTPOHHO- 2 2
OPHOOPEL AEIPOYHOTO [epexoja. PacdeT cxeM C
MIOTVIIPOEOIHHEOBEIMH THOJAMH.
2 [lomvmporonnukoesie | Pacuer epmpanmTenci. 2 2
EEIMPAMHTETH
3 VewmmTenH Pacuer VCHIHISIRHEIX  KAacKaJgoE Ha 2 2
SIEKTPHYSCKHX OHIIOIAPHEIX TPAHIHCTOPax.
CHTHATIOB
4 YVeumrenn Pacuer aHamoroBRIX CXeM Ha  Oa3e | 2 2
3IEKTPHYSCKHX OMEPALHOHHOTD VCHIHTEIA.
CHI'HAIOE s e . -
HTOTO: | B 8

4.3. Cogep:xaHne 1a00paTOPHBIX 3aHATHH

e Hammenopanne Tena madboparopHOTo 3aHATHA K-so K-so
I’ paszaeia JHCITHILTHHEI qTacoB TACOEB
CPC
cenmectp Ne 4
1 H.;);;_s,-npogg THHEOQBLIS HecnezosaHMe OHOOIAPHEIY H I0IEEHE i} ' 4
npHODPEL TPAHSHCTOPOE.
2 N cHIRTETH HecnenopzERe yCHIHTEIRHEIE FACEAIOE Ha 0ase 4 | 4

STEKTPHYSCKHX CHTHANOE | CIFPAlHOHHER YOHIHTEISH.

AToro: g | 3

3. @OHJ OINEHOYHDBIX CPEJCTSB LUIA ITPOBEJEHITA TERKYIIETL'O
KOHTPOJIA YCIIEBAEMOCTH, ITPOMEZKYTOUYHOH ATTECTAITHH ITO
HTOT'AM OCBOEHHA THCITHIL THHBI

5.1. ITepedeHb KOHTPOJILHEIX BONPOCOR (THIOBLIX 33a1aHHUH)

Ne Hamvenopanue Cogep:EaHHe EOIPOCOE (THIIOBRIX 3aJaHHI)
w'n paszgena JUCHTHILTHHEL
1 IlonynpoBoAHHKOBRIE Ionvoporoguusn H ux ceoiictea. [loHATHE KoBATEHTHOH
TIPHOOPEL CEAZH. JHepreTHdeckHe VpoeHH Hocwrems zapaja B
MOTYIIPOEOIHHKAX. I'erepauna HOCHTEIeH 3apAna.
Perxombonnarma. [lorynpoEoJHHER #-THNA B P-THIA.
2 IloaynpoBoIHHKOEERIE CobcTeeHHaT H EEI;HECHEX 3IEKTPOIIPOEOIHOCTE
MIPHOOPEL MOTVIPOECIHHKOE. KOHISHTpALHH HOCHTETeH 3apagoE B
OPHMECHELX MOTYVIPOEOTHHEAX. HMpefibopri "
o vaHOHHEI TOKH.
3 IloaynpoBoIHHKOBERIE FIeKTPOHHO-IEIpOYHEIE  mepexox. CTpyeETvpa  pw-
MPHOOPEL nepexoga. Obpazopanne p-n-nepexoga.
- IloayIpoRo IHHKOBEIE JIeKTpOHHO-IEIpOUHEIE  mepexoa  Crpverypa  p-n-
TIPHOOPE nepexold. p-n — Nepexol B IPAMOM CMEITeHH.

5 IlomynpoRo IHHKOEEIE JIeKTpOHHO-JEIpOUHEIE  mepexod.  Crtpvkrypa p-n-




IpPHOOPEI MepexoIa. p-n — Oepexo B 00paTHOM CMEIIeHHH.
] Hc;rympun@,ﬁmonme . Hpoﬁ of p-n — ﬁépexo.qa. TlapHEHEL npoboi. TyHHeIRHBH
TIPHOOPEL npoboit.
7 TloaynpoBoIHHEOBEIE Bonst-amnepHas xapakTepHCTHEA p-11 — IIEPEX0Ta.
IPHOOPEI
8 IomympoBoaHHKOBEIE Emrocta p-n-niepexoa.
TIPHOOPEI
9 IloaynpoBo JHHEOEBEIE Kraccndukanna momTyIpoEOJHHKOBEIY THOIOE.
IPHOOPEL
10 TloayopoRoIHHEOBRIE Emroctu p-n-nepexona. bapeepuaa. [(uddvinon=as.
IPHOOPEI
11 Hear}mﬁﬁ_laéﬁﬂmoﬂme Brmmpammareneseie guogsl. Hazmauenwe H IpHMeHeHHeE.
TIPHOOPEI [TpuMepEl HCMIOIE3I0BAHKET.
12 IlonymporoAHHKOBRIE CrabuanTpoHsl, cTadHcTOpel. HaszHadueHHe H ONpHMEHSHHE.
TIPHOOPEL IIpuveps HCIIOTE30EAHHA.
13 IloayopoRoIHHEOBRIE Bapuxamer, wsummoyascHele  guoasl. Hasmagenne ®H
MIPHOOPEL npumMeHeHHs. [[pHMEpE] HCIOIBZ0BAHIMA.
14 IloaynpoRoIHHKOEEIE bunonapuzsie TpaHzHCcTOPEL. CTPVETYVPA, THIIR! OHIOIIPHEIX
TIPHOOPE TPaHIHCIOPOE.
15 IloaynpoBoIHHKOEBEIE bunonapurie TpamzucTopel. [lpmmimm pacoter. Pesamant
MPHOOPEL padoTEL
16 IloaympoBo JHHKOBEIE Hixexkmua u SKCTpakumsd HocHTeneHd zapana. OcHopmEIE
TIPHOOPEL mapaMeTphl OHNOMAPHEIX TPAHIHCTOPOE H COOTHOIIEHHS
TOKOB.
17 IloaynpoRoIHHKOEEIE CxeMpl BXTHOUSHHA OHNOOIAPHBIX TIpaHsHCTOpoE. (Cxema
MIPHOOPE BIIFOTCHHA ¢ 00mell 0azoll
18 IloaynpoBoIHHKOEBERIER CxeMmpl BRIHOUSHHT OHOOIAPHEIX TpaHsHcTOpoE. Cxema
MPHOOPE EETHONMEHHT C ODIIHM 3MHTTEPOM.
19 IloaynpoBoIHHKOEBEIE CxeMpl BRTHOYEHHT OHIOTAPHEIX TpaH:zHcTOopoE. (Cxema
TIPHOOPE BETHOUEHHT © OOITHM KOTIEKTOPOM.
20 IloaynpoBo IHHKOEEIS ¥ cHIHNTeIBHEIE CEOACTEA EnﬁcrnﬂpHom TPaH3HCTOPA.
IPHOOPEI
21 IoavoporoIHHEOBEIE CTatudeckHe XapakTepHCTHEH TPAHIMCTOPOE. BXoJume
TIPHOOPE XapaKTepHCTHEH.
22 TloaynpoBoIHHEOEBEIE CraTigeckHs XapakTepHCTHEH TPaHsHCTOpoR. Brxognoe
TIPHOOPEL XaparTepHCTHEH.
23 IloaympoBo JHHKOEBEIE Tupuctoper. Heympaenaemsie THpHCTOPHL | JHHHCTOPEI).
nPHOOPE Tpunnwun gefictena. VIO, cxema ermogenns, BAX
24 Iloaynpoeo IHHKOEEIE Tupucroper.  Yopaemaewmels  THPHCTOpPEL  LlpHHOED
TIPHOOPE meficTerg. ¥1 O, cxema exmrousHEg. BAX
25 Hc;r}ﬂﬁ.ﬁnomon.me o TﬁpHcmpH.MHpHMEHEHHe THPHEIOPDB. Crnamctoper. Y1 O,
TIPHOOPEL cTpvETYpa. BAX.
26 IloayopoRoIHHEOBRIE Brmpanutens. Onpegeaenne. Knaccuduranmna.
ERITIPAMHTETH Obobmennas  cIPYVKTVPHaZ CcXeMmMa  mpecOpazoeaTeneit
OePEMEHHOIO HANPAEKSHHA B nocrtogaHoe. (OCHOEBHEI®
BETHYHHE  XapakTepH3VIONIHe paboTy W CBOMCTEa
BEIIPAMHTEICH.
27 TloaynporogHHKOEEIE HE}’]‘IpﬁB:LﬁﬂMHﬁ ogHO(AasHEIH  OJHOMNOIYIISPHOIHEIR
BRINPAMHICTIH ERIMIPAMHTEIE. JICKIPHYSCKAT CXeMa, OPHHITHI JeHCTEHA,




OCHOBHEIE COOTHOIMCHHA, XaADaKTePHCTHEH.

28 IlonynpoRoAHHKOBRIE Hevnpaepnaemeiii  ogHod@asHEIR — JBVXIOOIYIIEPHOIHEIR
EBINIPAMHATETH EBIMIPAMHTETE ¢ HYISEBIM EBIEOJOM. JIeKTpHUecKad cxXeMa
TIPHHITHIT OeHCTEHA, OCHOEHEIE COOTHOIICHHA,
XapAKTEpHCTHEH.
29 IloaynpoBoIHHKOEEIE Hevnpagnaemeri  ogHodasHEIA — IEVXNOTVIIEPHOIHEIR
BRIIIPAMHTCTH MOCTOEOH BEIIPAMHTENE. JISKTPHUSCKAd CXEMa, MPHHLIIHI
OeHCTENA, OCHOEHEIE COOTHOIICHHA, XAPaAKTePHCTHEH.
30 IloaynpoEo JHHKOEEIE Hevnpaenaemeiii tpexdasHeli BEINPAMHTENE C HYISERIM
BRINPAMHICTH BRIEOJOM. JISKTPHYSCKAZ CXeMAa, [PHHOHD JeACTEHA,
OCHOBHEIE COOTHOIIEHHA, XapakTePHCTHEH.
31 TloaynpoRoIHHKOEEIE Vopaendesmele ogHodasHEIE EROPAMHTETH. lpHHIHED
BRINPAMHICTIHR IeHCTEHA, EpPeMeHHEIE JHATPAMMEl, OCHOBHEIE COOTHOIIEHHT.
PerymipoBoTHAA XapakTepHCTHEA.
32 Tloaynpoeo HHKOBEIE Croazxmearomue dumeTpel. Cxemer [lpusmmn geficTemd
ERINIPAMHTETH OCHOBHBIE COOTHOMISHHA.
33 Veumurens Wemaurenn,  OcHOBHEIE  cBegeHHA.  KIaccHpHEAHA.
FICKTPHIECKHY CHIHATOR OcHoEHEIS HapaMeTPE] VCHIHTEIEH. Ocuopnme
XapaKTepHCTHEH YCHIHTEIeH.
34 Veunmurenn Oopatnas ceass B yommTenax. Kiaccudukanmna obpaTHex
JISKTPHIECKHX CHTHATOE | ceazefl B vemwmurenrax. O0C um [IOC. Bmuaume obpatHoi
CEA3ZH HA TapaMeTpEl H XapaKTepHCTHEH VCHIHTeTeH.
35 Veunurenn Kmaccm  yommensa, HCHGjES}'EhmI& E VCHIHTEIRHBIX
FISKIPHICCKIEY CHTHATIOR kackagax. Pemmue kmacca A, B, AB. C. D.
36 VemmTens YVeHINTeIRHEIH #Kackad [0 CcxeMe ¢ obmed oasoll
3ISKIPHISCKHX CHTHATOE | JrewTpHUecKad cxema. [IpHHOBIN JeHCTEHA. HATHAUCHHS
37IeMEHTOE. XapaKTepHCTHEH, MapaMeTphL.
37 VemmurenH YVCHIHTETRHEIH KacKaJ o CXeMe ¢ ODINHM SMHTTEPOM.
HICKIPHTIECKHX CHIHATIOE JmekTpHUecKad cxema [IpHHNBID OeHCTEHE, HA3HAYSHHE
3TEMEHTOE. XapakTepHCTHEH, TapaMeTpEL.
38 Yeunmurenn YeHIHNTETRHEIA Kackal MO CXEME ¢ ODIIHM KOLIEKTOPOM.
JIEKTPHYECKHX CHTHATOE | 3JhexTpHueckad cxema llpuHynem JeficTEHA, HatHaUeHHS
3TEMEHTOE. RapaKTepHCTHEH, TapaMeTPEL.
39 Yennmurenn VCHIATEIRHEIS KACKAZBl HA I[IOJEEX TPaHIHCIOPAX.
3ISKIPHISCKHX CHTHATOE | JrewTpHUecKad cxema. [IpHHORI JeHCTEHA. HATHAUCHHS
37IEMEHTOE. XapaKTepHCTHEH, MapamMeTpsl.
40 Venmurenn Muoroxacka HEI® VCHIHTETH ¢ KOHASHCATOPHOH CBAZRIO.
HICKIPHTIECKHX CHIHATIOE JmekTpHUecKad cxXema [IpHHNBD IeHCTEHA, HasHAYEHH:S
3IeMeHTOR. XapaKTepHCTHEH, TapanMeTpEL.
41 Veumure s XapakTepHCTHEH VCHIHTeTeH: AMIITHTY IHAL
FIEKTPHIECKHX CHIHATOR XApAKTEpHCTHEA, AMIIIHTVIHO-YACTOTHAA XapaKTepHCTHEA,
thaz0-9acTOTHAT XapaKkTepHCTHEA.
42 Verwmitens JBVXTaKTHEIE VCHIHTEIRHBIE KacKalbl. JISKTpHISCKAT
SICKTPHICCKHY CHIHATIOE cxema [lpumpopm  JeHcTEHA, HAHAZeHHE  IEMEHTOER.
XapakTepHCTHKH, MapaMeTpEL
43 Venmmurenn VCHINTETH DIOCTOSHHOIO TOKA JISKTPHYECKAd CXeMa.
SICKTPHIECKHY CHIHATOR [TpupIEm OeHCTBHA. HaszHAa"IcHHE ATEMEHTOR.
XapakTepHCTHEH, DapaMaTpEL
44 Yeunmurenn JubdepeHUHaATEHEIR VCHIHISTE. JISKTPHYECKad CXeMa.




ITEKTPHYSCKHX CHTHATOE | [IpHHOEM JeHCTEHA, HAaIHATEHHE ITEMEHTOR.
XapaKkTepHCTHKH, DapaMeTPEL

45 VemmurenH OnepanHoHHBIE VCHIHTETH, cXeMa, NPHHIOHO IeHCTEHA,
FICKIPHICCRHY CHTHATIOE NapaMeTPrl. XapakTepHCTHEH.

46 Veumurenn Ampagoropere cxemel Ha Oaze OV: HEBepTHpVIOIIHNE
FISKIPHIECKIN CHTHATIOR VCHIHTSOE, HEHHESPTHPVIOIOHE VCHINTSIE, IOETODHIEIE.
JnexTpHueckad cxema. [lpHHUBID JeHCTEHA, HasHAYeHHS
3TEMEHTOE. RapaKTepHCTHEH, TapaMeTPEL.

47 Yennmurenn Amanoropere cxemsl Ha baze OV: auddepeHusaTrHBN
ICKIPHISCKHX CHTHATOE | VCHIMTENs, NpeodpasoBaTe]s TOKA B HaOpOKeHHE.
DnexTpHdeckan cxema [IpMHUOBIN ZJeHCTEHA, HazHAYeHHE
VIEMEHTOE. XaApaKTEPHCTHRH, TApanieTPEL.

48 Venwmirens Amanoroeele cxemel Ha bOaze OV: HHBepPTHPYOLIHE
FICETPHIECEHX CHIHATOR CYMMATOp. HEHHESPTHPVIOIIHH CVMMATOp. JIeKTpHYecKasd
cxema. [Ipummem  geficTEHA, HA®HAYCHHE  AISMEHTOEB.
XapaKTepHCTHEH, NapaMeTpPEL

49 Veumure s Amamoropele  cxesmel Ha odaze 0OV:  HETerpatop,
3IEKTPHIECKHX CHTHATOE | guddepeHuHpVIOmMad Uelb. JIeKTpHYecKad cxema. [Ipuunsm
OefiCTBHA,  HAalHa4YeHHE  JIeMEHTOB. XapakTepHCTHKH,
mapaMeTpEL
>0 OcHOBEI HMITVIBECHOH Kmouerof pezmn paboTe TpaH3HCTOPA.
ITEKTPOHHKH
51 OcHOBBI HMITVIBECHOH HymyaecHEIH pesEHM PaooTEl ONEPalTHOHHOTO VCHIHTETA
3IeKTPOHHEH OcobennocTi.
52 OcHOBBI HMITVIBCHOH Koumapatoper. Ilomatne woummapatopa. HazHademme.
ATCKTPOHHEH Obacte mpuMeHeHHA. Y CIOBHO: rpadHEdecKoe 0D0OZHAYSHHE.
[Tpuaumn gefictena. [Tapamerprl, CEOHCTEA, XapaKTePHCTHEH.
53 OcHOBRI HMOVIBCHOH Tpurrep IIumzara. Ilomatae. Hasmagemme. Obacts
ITCKTPOHHEH OpHMEHSHHA. Y CIOBHOE — rpadHdeckoe  0DOZHAYSHHE.
[IpuamEn gefictena. [lapamerpel, CEOHCTEA, XapaKTepHCTHEH.
34 OcroOBEI HMIOVIECHOH MyapTHEHOpATOD. Cxema, TIPHHITEIT JeHCTEHA,
JIEETPOHHEH IapaMeTpE, BEpeMeHHEIS THATPAMMEL
55 (cHOBBI HMOVIBCHOH Oznoeudparop. Cxema, NpHHUET JeHCTEHA, NapaMeTpEL
JIERTPOHHEH BpeMEHHEIE THATPAMMEL

5.2. IlepedeHs TéM KYPCOBBIX NPOEKTOR, KYPCOBEIX padoT,
HX KPATKOE CONep:RAHHE H 00beM.

KypcoBrie IpoeKTH! (padoTsl) yH4eOHEIM IIIAHOM HE MPEeIyCMOTPEHEL.

5.3. IlepedeHb HHIABHIYAIBHBIX JOMANIHAX 3aJaHHMH,
pacdeTHO-rpaduIecKuX 33 JaHHH.
C nensro GopMHPOBAHHA VMEHHH H HABBIKOB (CM. pa3ien 1) vIeOHEBIM ILTaHOM
IpeIycMOTPEeHO pacdeTHO-TpadudecKoe 3a0aHie ¢ 005eMOM CAMOCTOATEIBHOH padoTEI
cTyaeHta (CPC) - 184..




3ananue Nel.

HoMmuHaTsHOE HanpskeHHe Harpy3ku Uy, CONpOTHBISHHe Harpy3ku R., mZomyceTHMoe
OTKIOHEHHe HaNpsLKeHHS HArpy3KH OT HOMHHATBHOTO 3HAYeHM4, BhIpajkeHHOe B
OpoIeHTaX  OTHOCHTEIBRHO  HOMHHATbHOTO  HampskeHna, AU, PaccuHraTts
napaMeTpHYeCKHi cTabITH3aTop HAUpPSAKeHHA ¢ KoahduimeHToM cTalHIH3aliy He
xvike K. OnpeneTurs HampsSKeHHe Ha Harpy3ke IOpH OTKIOHEHHH BXOJHOTO
HalpskeHWd OT HOMHHATBHOTO 3Ha4eHHA Ha 5 TIPOIeHTOB. lcmoms3via
CHeHATI3HPOBaHHOS IpOTpaMMHOE oOecledeHHe pa3padoTath HMHTAIHOHHYIO
MOJeIh CIPOSKTHPOBAHHOTO CTadIIH3aTOpa U BBEIIOIHNTE MOJSTHPOBaHHE eI0 padoTh
€ 3aJaHHBIMH TapameTpaMiu. CpaBHHTb Pe3VIbTaThl MOASTHPOBAHHA C pe3yiIbTaTaMi
aHaTH3a.

Tabmmna 1
=110 - \r;r
e Erans | Bomis AE e J:KfH EJI HO g | 3 b M4 | Ik | B3KD
$ 1.0 DO B %1 M I X 111 BI A
1 U, B 6.3 g1 12 15 24 36 3.3 4.7 5.6 8.2
2 R On | BOO | 1000 | 1100 | 1200 | 900 | 1130 | 730 | 1030 | 1300 | 2000
3 | AU % | 1 [ 15 [ 2 |08 [12 |09 |11 |13 [14 |16
4 Ko | 10 { 13 { 11 I 12 { 13 | 14 { 9 I 8 I 1a I 1a {

IIpus.: JaHHBlEe 019 3a7ad BRIOHpAKTCA H3 COOTBETICIBYIOINEH TaOIHMOEl IIO
(hayMiLTHH CTYIeHTa. byKBa (aMILTHH ollpelendeT ONHH IapaMeTp. B Tadmune 1 mepeas
ovkBa onpenenaeT Uy, B, BTopad OyKBa onpeneinier Ry, OM, TpeTha OyKBa ollpenernieT
AU, %, deTBepTas OvKea onpenenaeT K.

TIpumep: HMBanoe — Ug, =12 B, Ry =800 O, AU; =1%, K=13.

3amaHie Nel,

Ha Bxo@ cXeMbl, MpeIcTAaBIeHHOH Ha pHCYHKe 1 a-I, [OJaHO HalpsKeHue
u=U, -sinfot+o). IIOCTPOHTBR OCIIULIOIPAMMY BBIXOJHOTO HanpsaaxeHHd. IlapaMeIpsl
Iend M BXOJHOTO CHIHATa MpHBedIeHel B Tadmmue 2. duddepeHIHaTbHOES
CONPOTHBICHHA THHENHOIO yYacTKa NpAMol BeTBH BAX IHooa IPHHATHL PaBHEIM
mymo. IIpavoe maneHHe HanpaxeHnd Ha auoze Ug=0.6B. CompoTHBIeHHe 00paTHOM
BeTBH BAX M10oa NPHHATH PAaBHBIM OeCKOHETHOCTH.

COCTAaBUTE HMHTAITHOHHYI) MOOETE CXEMBI H BEIIOTHHTE MOISTHPOBAHHE, Pe3VIBTATE
AHATH3A 1 MOJEeIHPOBAHHA CPABHHIE.

Pucyuox 1



Tabmima 2

Homep Byiesr | Byken Bh IJIE A3H | KI | HO POT ¥é | M | IIb | B31O

[¥]

D 1.0 0. | B 1 M II X 10T BI A

pucvae | 1,a | 1,6 | 1.8 I.r i 1.6 | 1. 1.t l.a | 1.6
K - 1= H ] H - B N N
i R1, Om| 800 ' 1000 1100 | 1200 | 900 | 1150 | 850 | 1050 | 1300 | 1250

200 [ 300 | 250 | 350 [ 400 | 150 | 450 [ 270 | 320 | 280

EB | 2 | 2 |25 ]|-25] 3 3 |35 |35 4 -4
Bl1o| 11 | 12139 J1w5]116[125[95 | 8

el d b
&

o

&

3 C Un .

6 W 314 | 628 | 300 | 1000 | 1500 | 900 | 2000 | 3000 | 4000 | 5000

7 | n | w2 | w3 | w6 | 2w3 | 5we | w4 ' w2 '3
3amaHue Ne3.

KosddumueHT nepenadu TpaHzucTOpa 5, 0OpATHEIH TOK Mlepexola Ko/UTeKTop-0aza
(B cxeme BrarodeHHH ¢ OB) Izp = 10 MrA. PaccuuTats TOKH [, [s. [5 IIA CXEMBI
BKITHO4eHHs ¢ oOmell 6a30H ¥ ¢ oOImiM 3MHTTEpPOM, €CTH KOLIEeKTOPHBII TOK OBLT
OIHHAKOB B 00OHX CIy4asdx, & COOTHOIISHUE MeAKIY YIIPABIAOMIHMHE TOKAMH 11 CXeM
¢ Obuc O3 I3z = (50+10-n)-I55. Kak H3MeHHTCA TOK 3MHUTIepa B cXeMe ¢ OOIIM
IMHTTEpOM IIPH H3MEeHeHUH ToKa 0a3zel Ha Al;. I1200pazuTb ©XeMBl BREIHYEHHA
TpaH3lucTOpa. BmuaHHe muddepeHINATPHOIO CONPOTHBISHHA KOLIEKIOpa He

YAIHTEIBATE.

Tabmuma 3
O — 5 JI?H KI|HO | | Y® | L4 | LG B3I
T O, 2O | B H M II X 11T EI H
1 5 50 55 51 45 52 54 48 53 58 56
2 n 1 2 3 4 5 i 7 8 9 10
Al 10 20 a0 40 = a0 70 &0 Q0 100
3 30
MEA
Samaniie Ned,

Onpeaemits AJedcTIBYIoOmIee U, H aMILTHTIyaIHOe [, 3Ha49eHHA HAIpAKESHHA Ha
BTOPHYHOH o0O0MOTKe TpaHchopMatopa, ero KoddduuueHt tpadchopmanmu K
IIOCTOAHHYI) COCTAB/IAIONIVIO BRIIPAMIEHHOIO ToOKa [y mid BLITIPAMHTEILA.
Hanpmsxenne muraromed cetn U; = 127 B. Cxema BBRINIpAMISHHA, BHIIPAMISHHOE
HanpaxeHne Uy COMPOTHERISHIES HATPV3KHI Ry, VKa3aHEI B TadTHIe 4.

b

Pucynok 1




Tabdmma 4

; AB ASZH | EII | HO V& | IIY | IOE | B31O
Homep Byikem | Byvkem TIE PCT
T H.O. THO. | B H M II X III EI A
1 | Ua B | 350 | 360 | 370 | 380 | 390 | 400 | 340 | 35> | 365 | 375
2 | Ry 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700
3 |Pucynord 1la | 1.6 | 12 | 1a 1.6 le la 1.6 1= l.a
3aga4ga Nes.

Ha BXOI yCHTIHTETIA NOJacTcad HAanpoxeHHe 5; 10 n 50 MB. CxXeMa U napaMeTpEl
VCHIMTEId VKa3aHel B Tadmuume 5. OnpenenuTs BRIXOOHBIE HANPAKEHHA U

KO3 QUIIHEHT YVCHISHHA 110 HAPLKESHHI0. B KaKoM cIydae YCHISHHA 110 HalpPsAKeHHIO
He IIPOHCXOINT?

Ay
{;{x PE L
PucvyHoxk 1. PucyHok 2
Tabmima 3
Homep ) AB X3 | KNI | HO Yo | U | IIb | B3IO|
Bvren Byznn I'TE & PCT
SO SHO | B H M 11 x 1T EI A
Roc,yxCa| 10 | 110 120 | 130 : 120 160 | 170 | 180 | 190 |

1 0 140

2 RywOn | 1 1.1 1.2 19 1.3 14 1.5 1.6 1.7 1.8

3 pucyso | 1 | 2 1 | 2 (1 |2 |1 ]2 |1 ]2

(O0beM pacdeTHO-Tpadudeckoro 3aganns 8-10 cIp.

5.4. IlepedeHb KOHTPOJIBHLIX padoT.

IIpoReneHNe KOHTPOIBHEIX padoT y4eOHBIM ILTAHOM He NPeIyCMOTPEHO.

6. OCHOBHAA H TOINIO/THHTE/TbHAA THTEPATYPA

6.1. ITepedeHs OCHOBHOH JHTEPATYPHI

|. Bypkop A.T. DneKIpoHHKa M mpeo0dpazoBaTenpHad TexXHHKa: Tom 1:
DIIeKTPOHHKA [ DIeKTpOHHEII pecypc]: yuedHHK byproB A.T.— 3IeKTpOoH. TEKCTOBEIE
maHHBIe.— M.: VyeOHO-MeTOINYeCKII IIeHTP 110 00pa30BaHHI0 Ha AKele3HOIOPOKHOM
TpaHcIiopte, 2015.— 480 c¢.— Pexaum goctvma: http://www.iprbookshop.ru/45343. —
2BC «IPRbooks»

-

2. demopor C.B. DIeKTpoHHKAa [JIeKIpPOHHEIL pecypc|: y4eOHHUK degopor
C.B.. boHnaper A.B.— 32IeKIpoH. TeKCTOBEIe OaHHEIE.— OpeHOYPr: OpeHOVPrCKHH



rocyIAapcTBeHHBNT yHHBepcuTer, BC ACB, 2015.— 218 c— PexuMm JocTyoa:
hitp://www.iprbookshop.rui/54177.— 3BC «IPRbooks»

3. Apuctor A.B. PU3HHeCKHe OCHOBEI 3JIeKTPOHHKH. COOPHHK 3a7a4q M IPHMeEpPEI
HX pelleHns [3IeKTpoHHBIH pecypc]: ydeOHO-MeToOu4YecKoe mocobue/ ApHCTOB A.B.,

IMetpoery B.IL—  DaeKTpoH. TeKCcToBRle  OaHHBle—  Tomck:  ToMcKui
NOTHTEXHUYeCKHiI  yHHBepcurer, 2015— 100 c¢— Pexum  JocTyma:
http://www.iprbookshop.ru/55211.— 2BC «IPRbooks» URL:

/{biblioclub.m/index.php?page=book&id=442087

6.2. IlepeveHnb JONOIHATEILHOH THTEPATVPHI

l. Tyces, B. I'. DIeKTpoHHKA H MHKPOIpPOIECCOpHad TeXHHEKA © y4ed. ImA
CTVISHTOB BY30B, OOVHAIOIINUXCA [0 HANPABIEHUH [IOOTOTOBKH OaKaTaBpoB H
MarucTpoR "bHOMEIHMITHH. HHKEHEpHA' II0 HAIPaBIE€HHID NOATOTOBKH JHILTOMHD.
crienHamicToB "buomenuid. TexHuka" / B. I'. I'veer, FO. M. T'vees. - 6-e H31I., CTEp. -
Mocgkea : KHOPVYC, 2013. - 800 ¢,

2. Vmppux Tumme IloaynmpoBoOIHHKOBAaA cxXeMOTexHHKa. Tom I 12-e mam
[PmexTpoHHELT pecype]/ Vaepux Tutie, Kpuctod IleHK— DIeKTPOH. TEKCTOBEIS
gapuere— M.  IMK  IIpecc, 2010— 832 c¢— PexuM  JDocTyma:
http://wwww.iprbookshop.rm/7659.— 3BC «IPRbooks».

3. Vuppux Turme IlomynpoBOoOHHKOBag cxeMoTexHHKa. Tom II. 12-e wm3m.
[PmexTponHEnl pecype] / Vmppux Tutie, Kpuctod IlleHK— 37IeKTpPOH. TEKCTOBBIE
gapgere— M. MK  IIpecc, 2010— 942 c¢— PexuM  gocTyna:
http://www.iprbookshop.r/7660.— 2BC «IPRbooks».

4. JTweiimc Per ITpoMBINIIeHHAA EKTPOHHIKA [ 2IeKTPOHHEIT pecype)/ JI&eHMC
Per— 32aekTpoH. TeKcToBRIE daHHEIE.— M.: JIMK IIpece, 2011.— 1136 c.— Pexum
goctvra: http://www.iprbookshop.m/7739.— 3BC «IPRbooks»

5. CwmmpHOB, FO.A. ©H3HMYeCKHE OCHOBHI 3ISKTPOHUKH. [ DIeKTPOHHEIH pecypce] /
10.A. CyupHor, C.B. Cokonoe, E.B. TuTOB. — 2nekTpoH. 1aH. — CIIO. : JIans, 2013.
— 560 c. — Pesxum JocTyna: http://e.lanbook.com’book/5856 — 3arm. ¢ 3xpaHa.

6. CmmupsHoB, FJ.A. OcHOBH HaHO- H (YHKIHOHATHHOH 3IeKTPOHHKH.
[2nexTponHEni pecype] / HO.A. CyupHoe, C.B. Cokoioe, E.B. THTOBR. — DISKTPOH.
mad. — CII6. : Jlae, 2013. — 320 ¢. — PexuM JocTyma:
http://e.lanbook.com/book/5855

7. DHIOHKTONSONS VCTPOICTB HA MOIeBRIX TPAaH3UCTOpaX [ DIIeKTPOHHEI pecype]/
B.II. [IpAKOHOB [H Op.]— 2IeKTpOH. TEKCTOBEIE daHHBle.— M.: COJIOH-ITPECC,
2009.— 513 c.— PewxuMm noctyma: http://www.iprbookshop.mu/8638.— 3BC
«IPRbooks»

8. DmexkTpoHHKA. UacTk NHepeBad. JIa0OpATOPHBIH NPAKTHKYM I[I0 AHAIOTOBOM
3NIEeKTPOHHKE B IpOIrpaMMHO-anmapaTHo# cpene NI ELVIS II [DnekTpoHHBIH pecypce]:
yaeOHOe mnocodme/ 3.1, IfummdatHcTt [M IOp.]— DIEKTPOH. TEKCTOBBEIE daHHEIE.—
Tomck: ToMcKHH NOMUTeXHHYeCKUIl VHUBepCHTRT, 2013.— 302 ¢.— Pexuiy JoCTyIIA:
http://www.iprbookshop.ru/34741.— 3BC «IPRbooks»

9. Kapmamyxk B.H. DnexrponHas nabopatopua Ha IBM PC. IIporpaMma
Electronics Workbench u ee npumveHeHHe [DIeKTpoHHEIN pecype]/ Kapraanyk B.I1—
DIeKTpoH. TekcToBele naHHele.— M.: COJIOH-TIPECC, 2009.— 736 c¢.— PexaM
Joctyma: http://www.iprbookshop.ru/20930.— 3BC «IPRbooks»



6.3. IlepedeHbL HHTEPHET PECYPCOB

l. DIexTpoTexXHHKa H 37IeKTPOHHKA 11 IPOrPaMMHCTOR [ DIIeKTpPOHHBIH pecypc].
— PesxuM goctyma: https:/www.youtube.com/channel/UCFI3 1dsnSyxaarw6LZp SHWw
— 3ariagHe ¢ 3KpaHa.

2. DJeKTPOHHKA: MeTO. VKa3aHHA K BBINOIHEHHIO 1ad. padoT m1a OaxaiaBpoB
HampaeleHna 130302 - DIeKTpOosHepreTHKA H JIeKTPOTEXHHKA [ DIeKTPOHHEBIH
pecypce]. — Pexav moctyna: http://e.bstu.ru/resources/elektronika

7. MATEPHATbHO-TEXHHYECKOE H HH®OPMAIITHOHHOE
OBECIIEYEHHE

JIeKIIOHHEIE 3aHATHA — ayIHTOPHA, OCHAIllEHHAsd IIPe3eHTAllHOHHOH TeXHHKOH
(IIPOEKTOP, KOMIIBHOTEP/HOVIOVK).

ITpakTHYecKHe 3aHATHA — aYIUTOPHA OCHAIeHHAA MapKepHOH TOCKOI.

JTabopaTopHBIE 3aHATHA — CHISIHATHIHPOBaHHAA TadopaTopua M229, ocHallleHHasA
yaeOHBIMH JadopaTopisaMu NI ELVIS II (National Instruments Educational Laboratory
Virtual Instrumentation Suite II) B cocTaR KOTOPOH BXOIHT KOMILIEKT BHPTYVATBHEIX
H2MEePHTEIBHEIX [IPHOOPOB, IPOSKTOPOM H IIePCOHATRHEIME KoMIboTepaMu (Intel Core
15-3550/H77/8192Mb/1Tb/24”IPS/L AN100Mb/DWD-RW).

NI ELVIS II ucnons3yeT OpHOOpEL, pazpadoTaHHEIE B IIPOTPaMMHONI cpene
LabVIEW, crenmaitbHO CHPOEKTHPOBAHHYVID HACTOIBHYID pabodyr CTaHIHK U
MaKeTHYI0 IUIATY, KOTOpEIe 00IadarT (VHKIHOHAIBHOCTBEY KOMILIEKTa Haubomee
pacmpocTpaHeHHBIX Ja0opaTopHBIX IpubopoB. Ilporpammuoe obecnmedenne NI
ELVISmMX cIyAUT LI yIpaBlIeHHA (VHKIHOHNPOBAHHEM alllapaTHBEIX CcpercTB NI
ELVIS II ¢ moMoniei0 crpoeKTHpoBaHHEIX B LabVIEW munernix maseted (Soft Front
Panels — SFPs) clIeIVIOMIHX H3MEPHTEILHEIX IIPHOOPOR:

- T'eHepaTopa CHIHATOB NIPOHZBOIBHON (opMel (Arbitrary Waveform Generator
— ARB):

- AHamHzaTopa AaMIDIMTVIHO- H  (az049acTOTHRIX XapakTepHcTHK (Bode
Analyzer);

- VeTpoiicTBa 9TeHHA HTH(POBEIX JaHHEIX (Digital Reader);

- VYerpolicTBa 3anmucH IHQPOBBIX TaHHBIX (Digital Writer);

- ITudpoeoro myasTHMeTpa (Digital Multimeter — DMM);

- AmnamizaTopa cnekrpa (Dynamic Signal Analyzer — DSA):;

- DYHKIHOHATBHOIO TeHepaTopa curaanos (Function Generator — FGEN);

- AHamuzaTtopa uMmmenasca (Impedance Analyzer);

- Ocuumorpada (Oscilloscope — Scope);

- AHaTH3aTOpa BOIBTAMISPHOH XapaKTepHCTHKH IBYXIIOMHOCHHKOB (TwoWire
Current Voltage Analyzer).

- AHamM3aTopa BOILTAMIIEPHOI XapaKTepHCTHKH 4eThIpeXNoTrocHHKOB (Three-
Wire Current Voltage Analyzer);

- PerynupyeMmsIx HCTOYHHKOB IIHTaHHA ( Variable Power Supplies),

ITporpamHoe o0eclledeHHe CeMHATH3HPOBAHHOI aymuTopuy M229:
- Scilab v.6.0.1 — pacnpocTpaHseTcs OecIIIaTHO.
- Microsoft Office 2010 Pro Plus (Coraamenue Ne V9956740 1o 30.09.2018).



1 caMocTOSTeIEHOH padoTHl CTYISHTOR IIpeIveMOTPeH KOMIIBIOTePHBIH KiIace,
OCHAIIIEHHEIN KOMIBIOTEPHOH TeXHHKOH € BO3MOKHOCTBIO IIOJKTHOHYEHHA K CeTH
«IHTepHeT», oDecrmedeHUeM  JOCTyIIA B JIEKIPOHHYK  HH(pOPMAIMOHHO-
00paz0BaTeIbHVEO Cpely VHUBepCHTeTa, a Tak JKe ydacTHeM B mporpammax Microsoft
Office 365 m1a obpazoBanuA (cTvaeHdecknil) (Ne gor. E04002C51M) ¢ BO3MOKHOCTEIO
DecrIaTHOI 3arpy3KH IporpaMMHOTO obecnederua Microsoft.



8. VIBEPAK/IEHUE PAROYER NMPOTPAMMAI

Pabouas nporpamma visepsaeda Ha 2016/2017 yueOHBI 103 €O CNENYIOUIHMH
H3MEHEHHAMH:

B paszuen 7 MATEPHMAJIBHO-TEXHHUYECKOE WM MH®OPMAIMOHHOL
OBECTIEYEHHME goGarned KOMITIEKT WICKTPOHHBIX Npe3eHTaUni « INeKTpoHHKay
cepuiiHblil HoMep aucka V15042218
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Pafiodas nporpamma vreepzaena na 2017/2018 yaebunii roa co cneayiommum
HEIMEHCITHAMHK!
B m 6.1. ccuosnast JidTepatypa nodasieHsl TYHKTH

4. Bogopozos A.M. OcHOBBI 31eKTPOHHKN |DnexrpoHHEH pecypel: yuebHoe
nocobue! Bojosozos AM.— iekTpoH. Tekcrosele JaHubie— M.. Hudpa-
Wirkenepust, 2016.— 140 ¢.— Pexum noceryna: http:/fiwww.iprbookshop.ru/51731.—
IbC «IPRbooks»
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Pabouas nporpavMMa yIBepiIeHa Ha 2018/2019 y9e0HE IO €O CIeIVIOMIHMH
H3MEHeHHAMU:

Ma2noxuTte 0 6.1. "TlepedyeHs OCHOBHOH IUTepaTypEl" B CIEOVIONIeH pedaKiliu:

1. ®egopos C.B. DIeKIpoHHKa [2IeKIpPOHHBIH pecypc]: y4edmux’ C.B. @©emopos,
A.B. boHOapeB — OJNeKTpoH. TeKCTOBHIE AaHHBIe— OpeHOypr: OpeHOYpPICKHH
rocyIapcTBeHHEIH yHUBepcuTeT, 9BC ACB, 2015.— 218 ¢. — 978-5-7410-1368-7 —
Pesxrm moetyna: hitp:/www.iprbookshop.ru/54177 . html

. BogoeozoB A.M. OCHOBEI 37TeKTPOHHKH [ 3IeKTPOHHBIH pecypc|: y4edHOe mocodue/
AM. BoooBozoE — DIEKTPOH. TeKCTOBEle HaHHEe.— M.: Huadpa-lmxeHepus,
2016 — 140 c. — 978-5-9729-0137-1. —  PexaM IOCTYIIA:

I3

3. ApuctoB A.B. ®u3HYeCcKHe OCHOBHI 3MeKTPOHHUKHN. COOpPHHK 3aJad H IPHMEPHl HX
pelIeHHA [IIeKTPOHHBIN pecypc]: yieOHo-MeTOonHYIecKoe mocodne’ A.B. ApHCTOB,
B.IL IletpoBHYd — DNEeKTPOH. TeKCTOBEIe JaHHBIe.— ToMck: ToOMCKHH
[OTHTeXHW4ecKHuil yHuBepcuTeT, 2015.— 100 ¢. — 2227-8397. — Pe:xuM JocTyma:
http://www.iprbookshop.ru/55211.html

URL.: //biblioclub.rw/index.php?page=book&id=442087

Manoxute 11 6.2. "TlepedeHb IOMONHWTEILHOH TUTEPAaTyphl' B CISIVIOMIEH
PEeIaKITIH:

1. I'ycee, B. T'. DiekIpoHHKA H MHKpPOIpPOLECCOpHAA TeXHHKA @ VyIed. s
CTYIEHIOB BY30B, O00y4aromMxcd II0 HaIpaplIeHWI IIOATOTOBKH OaKalaBpoB H
MarucTpoR "bHOMEeIHITHH. HHAKeHEpHA' II0 HaIpaBIeHHIO MNOATOTOBKM JHILTOMUD.
cnenuamicToR "buoMenuiiH. TexHuka" / B. I'. I'vees, 10. M. I'vceB. - 6-e H31., CTep. -
Mockea : KHOPYC, 2013. - 800 c.

2 Vmepux Turie IToZyIpoBOIHHKOBaf CcXeMOTeXHHKA., ToM [ [DIeKTpoHHEBIH
pecype] / Tutue Vmepux, Illenxk Kpucrod. — 3IeKIpoH. TeKCTOBHIE IaHHEIE, —
Capatoe: IIpodoopazoBanme, 2017. — 826 c. — 978-5-4488-0052-8. — Pemum
3. Vmppux Turmne IIoavIpoOBONHHKOBAA CXeMOTeXHHMKa. ToMm II [DIeKTpoHHBI
pecypc] / Tutme Vmepux, Illemx Kpucrod. — 3SIeKIpoH. TeKCTOBEIE IaHHBEIE. —
Capatop: IIpododpazopanue, 2017. — 940 c. — 978-5-4488-0059-7. — Pexum

=t et s ottt

4. aetimc Per IIpoMBIIIeHHads O3TIeKTPOHHKA [DIeKTpPOHHEBIN pecype]/ Per
JKeliMc— DIeKTpoH. TeKCTOBEIe JaHHEIe.— CapatoB: IIpododpazoBanme, 2017 —
1136 C. - 978-5-4485-0058-0. — PexumM IOCTyIIA:
http://wwww.iprbookshop.r/63583.html

5. CwvuproB, FO.A. PH3MYeCKHe OCHOBH 3MEKTPOHHKN. [2IeKTpOHHBI pecypc] /
10.A. CyupHoB, C.B. Coxkomnoe, E.B. TuroB. — JnexTpod. 1ad. — CII6. : JIans, 2013.
— 560 ¢. — PexauM goctyma: http://e.lanbook.com/book/5856

6. Cvmuproe, IO.A. OcCHOBEI HaHO- H (QVHKIHOHATBRHONH  3TIeKTPOHHKIL
[2nexTponHEni pecype] / FO.A. CyvupHoB, C.B. Cokoioe, E.B. THTOBR. — DIeKTPOH.
maH. — CII6. : Jlase, 2013. — 320 c¢. — PexmM JocTyma:

http://e.lanbook.com/book/5855




7. DHUMKTONCANHS YCTPOHCTB HA HOAEBBIX TpaHIncTopax | MekTpoHHsit pecype] /
B.I1. Jlesikonos [u ap.], — Dnektpon. Texctoskie nanHsie. — M. 1 COJIOH-TTPECC,

2009, 313 &, = 5-93455-160-4. — Pesknm aocrylia;
http:/Awww . iprbookshop.ru/8638 html

8, SnexTponnka. Yactn nepsas. JlaGopaTopuniH NpakTHKyMm 110 &@HAIOTOROIT
AEKTPOHKKE B porpaMMHao-anmapatioi cpege NI ELVIS II [DaexTponnsit pecype] :
yuebuoe nmocobue [ .M. Humbaaucer [ ap.]. — BNeKTpoN. TEKCTOBble JaHHBIE.
Tover: Tomckui noawTexHudecknd yHnBepeuter, 2013, — 302 ¢. O78-5-4387-

03 14-3. — Pesum noctyna: http://www.iprbookshop.ru/34741 himl

9. Kapaamyk B.M. Dackrponsas rabopatopus na IBM PC. [Tporpamya Electronics
Workbench u ce npumenenne [3nexrponnniit pecype] / B.M. Kapnamyk. — DnextpoH.
TekcToBkle jandsie. — M. : COJTOH-ITPECC, 2009, 736 ¢. — 5-98003-020-4. —
Pexcum qoctyna: http://www.iprbookshop.ru/20930.him|
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PaGouast mporpamwma Ge3 mn3veHeHuii yrsepacieda na 2019/2020
y4eDH bl ro.

[Tporokon Ne 13 sacenanns kageapsr oT « 07 » wious 2019 r,

Sasenyrolnil kageapoi IuA W A.B. benoycos

Hupexrop uaeraryra ZHTYC <44///5;—"‘/ A.B. benoycos




8. VTBEPK/IEHUE PABOYEN NPOT'PAMMABI

Pabouas nporpamma 6e3 usmenenunii yreepuciena na 200204 yuebnerii rom.

[Npotoxkon No 70 3aceanns Kadeapsl oT « 79 »_ segecs 20<ar,

3apenyrommii Kadeapoit :’__’%*—"‘“’_ A 8. 5eroucos
noanuce, $HO /

JTHpeKTOp HHCTATYTA %1_4 8. Lenoyeon
nonnech, GHO /




YTeepimaenne pabodeli mporpaMMe! He3 HaMeneHHI.

Patouas nporpaMma Oz usmcienyil yreepskaesa Ha 20.2 /2002 vuebubti rof.

Tlporokon Ne 77 sacenanus xadenpst ot « /2 »  Aded 7 2027 r,

Japeyronmni kadeapoi C;gg ’ = - A.B. benoycos
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12



INMPHTIOAREHHE

1. MeToan4eckHe pPeKOMEHIAHH 118 NpeNoJaBaHHA 10 JHCHHILIHHE
«ITEKTPOHHRA»

Kypc «DIeKTpOHHKA» IIPENCTaBIAeT COOOH HeOoTBEMIEMYI0 COCTABHYH) 4HacThb
IIOATOTOBKI CTYISHTOB [0 HAIIPABISHHID « NIEKTPOIHEPIeTHRa U 3MIeKIPOTEXHHUKAY.

ITenpro M3y4HeHHA Kypca fABIAeTCA QOpMHpOBaHHe V OVIVIIHX CIIELHAINCTOB
TEOPETHYECKHX 3HAHHH B O0NACTH 3MeKTPOHHKH, a Talkke MPaKTHYeCKHX HABEIKOB
AHATH3A CIIOAHBIX JIeKTPOHHBIX Ielel.

H3y4eHHe JHCHHIUIHHE TIPeIIIoIaraeT pellleHHe pAla CIOAHBIX 3a0ad, YTO JaeT
BO3MOKHOCTE CTYISHTAM:

— chopMHpOBaTh NIpeacTaBlIeHIe 00 3IeKIPOHHKE B COBPEMEHHOM MHpE;
— BBIPadOTATh CHCTEMHBIH IOIX0] K aHATH3Y COBPEMEHHBIX IIQIYIIPOBOIHHKOBBIX

IIPHOOPOR U 3TeKTPOHHEIX YCTPOHCTR!

— H3VYHTH NpoOIeMEl aHaI3a U CHHTe3a JJIeKIPOHHEIX CXeM;
— H3VYHTE COBpPeMeHHBIE 3/IeKTPOHHBIE IIPHOOPE], CXeMBI, VCTPONHCTBA H alapaTsl.
3aHATHA [IPOBOIAICA B BHIE JIeKIHH 1 1adopaTopHBIX U IPAKTHYECKHX 3aHATHIL
Ba:KHOe 3HAYSHUE I H3YVIEHHA Kypca HMeeT caMoCToATeIbHAA padoTa CTYISHTOB.

DopMBl KOHTPOJS 3HAHHH CTYIGHTIOB IPeII0NArardT TeKVIIMil H HTOrOBBI
KOHTPO/Ib. TeKyIIHH KOHTpPOIb 3HaHHI NpoBOOHUTICH B (opMe CHCTeMaTHYecKHxX
OIIPOCOB HA NpaKTHYeCKHX H 1a00opaTOPHBIX 3aHATHAX, PelIeHHH 3anaq U [IPOBeIeHNA
KOHTPOIBHOM padoTsl. ©opMoii HTOTOBOTC KOHTPOIIA ABIASTCA 3K3aMeEH.

IIpu mpoBeneHUH CEeMHHApCKHX 3aHATHI B KOMIIBIOTEPHBIX Klaccax, CledyeT,
npeAne Bcero, odecrednBaTh IHATOTOBBIH peXHM paloTbl ¢ IIpernoJaBaTelIeM Ha
OCHOBE NIPeIBapUTENbHO CO3JAHHEIX IIPOTPaMM.

PacripeneneHne MaTepHala THCIMIIIHHEI II0 TeEMaM U TpeOOBaHHA K €€ OCBOSHHID
comeps;karca B Padogell nporpaMMe THCIHILUTHHEL, KOTOpasd olpedendeT CoOepKaHHe U
0CcO0SHHOCTH H3VIeHHI Kypea.

2. MetoauvueckHe VKA3aHHHA CTYIEHTAM [0 CAMOCTOATEILHOMY H3VIEHHIO
THCHHILTHHBI «)JIeRTPOHHKA»

CamocToATensHasS padoTa ABIAETCA TIaBHBEIM VCIOBHEM VCIENIHOTO OCBOeHHA
H3y49aeMoil y4eOHOH MHCUHMILUTHHBEI H (QOpPMIpPOBAHHA BEICOKOIO IpodeccHOHATH3IMA
OVIVIIHX BEITYCKHHKOB.

HcxonHbIi 3TN H3YYEHHA Kypca « SIeKTPOHHKAy MpennoJaraeT 03HAKOMISHHE C
Paooveli npozpavvotl, XapaKIepH3VIONell TIpaHUIEl I coJepAkaHHe VIe0HOIo
MaTepHalTa, KOTOPBIH MOITIEKHT OCBOSHHIO.

II3ydeHHe OTIENBHBIX TeM Kypca HeoOXOIMO OCVIINECTBIATE B COOTBETCTBHH C
MIOCTaBI€HHBIMH B HHX IIIAMH, HX 3HAa49HMOCTBIO, OCHOBBIBAfCH Ha COIEPIKAHHH H
BOIPOCAX, MOCTABIeHHBIX B JIeKUHH [peliofaBaTelld M IIPHBEISHHBIX B IITaHax H
3a0aHHAX K MpakTH9ecKHM 33HATHAM, a Takke MeTOONYecKHX VKazaHMAX [IId
CTVIEHTOB.

B y4eOHHKaX H y4eOHBIX MOCODHAX, IPEICTaBIeHHEIX B CHUCKE PEKOMEHOVEMOt
TUmMeEpamypyl,  comepkarcsd BO3MOKHEIE OTBeTEI HA IIOCTABIeHHEIE BOIPOCEHL
HHCTpyMeHTaMH OCBOSHHA y4eOHOIO MaTepHala ABIAITCH OCHOBHBIE MEPMUHBL U
NOHAMUA, COCTABIAIONING KaTeTOPHAIbHBIN amlmapal JUCIMILTHHBEL X ocMbIcTIeHIe,



3alOMIHAHHEe H MNpaKTHHYecKoe HCIOIL30BaHHEe SABIAIOTCA 0043aTelhbHBIM VCIOBHEM
OBIIAIEHUA KyPCOM.

J1a Gomee riIvOOKOro H3y4eHHA mIpodieM Kypca HeoOXOIHMO O03HAKOMHTIBCA C
OyOIHKAIMUAME B IepHOIMYeCKHX SKOHOMHYSCKHMX M3JaHMAX M CTAaTHCTHYSCKIMH
MaTepHazamu. IToHcK M monbop TakuxX H3JaHUH, cTaTell, MaTepHaIOB H MOHOIpapuii
OCYIIIECTBIASTCA Ha OCHOBe OHOMHOrpadHIecKiX VKazaHHH H MpeIMEeTHRIX KaTaloroB.

HzydgeHHe KamIod TeMbl cledyeT 3aBepllaTh BBHINOTHEHHEM MIPaKTHYeCKHX
3amaHuil, OTBeTAMH HA TeCTHl, PellleHHeM 3a1ad, COAePKANINXCA B COOTBETCTBYIOIINX
pasgenax y4eOHHKOB H METOIHYeCKHX MOCOOHH N0 Kypey ««DIeKTpoHHKa». oA
olecredeHNa CHCTeMATHYeCKOTO KOHTPOIA HAad [polieccoM VCBOEHHA TeM Kypca
cIeaveT IONb30BAaThECA MepedHeM KOHTPOIBHBIX BOIPOCOB IUIA MPOBEPKH 3HAHMI IIO
TUCLHHIITHHE, COAepAANINXCA B IUIaHAX H 3aJaHHAX K IpPaKTHYeCKUM 3aHATHAM H
MEeTOINYeCKNX VKa3aHUAX 114 CTYISHTOB 3a04HOI0 oTdeneHud. Ecmi IIpH oTBeTax Ha
cthopMyTHpPOBaHHEIE B IepedHe BONPOCH BO3HMKHYT 3aTpyIHeHHA, He0OXOIHuMO
OHEepenHOH pa3 BEPHYIBCA K M3VISHHIO COOTBETCTBVIOMISH TeMEBI, THO0 00paTHTRCA 3a
KOHCYIBTAlMEH K IPeroIapaTeto.

VenenHoe 0CBOSHHE KypCa AMCIHILTHHEI BO3MOKHO JTHIIE IPH CHCTeMaTHHeCc Ko
padote, Tpedyromeii ITyOOKOT0 OCMBICTIEHNA H TIOBTOPEHHA IpoiideHHOTO MaTepHana,
HO3TOMY HeoOX0OHUMO I8714Th COOTBETCTRYIONIHE 3AIIICH 0 KakI0H TeMe.
ITpakTHKOBAaTh CIIelMATHAHPOBAHHEIE KOMIIBIOTEpPHEIE IIPOTPAMMEl AT IPaKTHHIeCKHX
VIIpaKHEHHH, B MAKCHMaTbHOI Mepe MOBBIAMIINE BO3MOKHOCTH CaMOOOVIeHUA H
CTHMY.THPVIOIIHE CaMOCTOATEIBHYIO Pad0Ty CTYISHTOB.



