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1 IIeJIl/I " 3a1a91 U3YYCHUA TUCHUIIJIUHBI

Lenu oucyuniunvl. N3ydeHUE AaHATUTUYECKUX, TPAQUIECKUX W YUCICHHBIX
METOJIOB aHAJIN3a U PacyeTa dJICKTPOHHBIX CXEM U YCTPOMCTB.

3aoauu oucyuniunel. 3HaTh METObI aHAIN3A U pacyeTa AIEKTPOHHBIX CXEM,
METOJIBl PEIICHHUS ONTHMH3AIMOHHBIX 3a/1a4; YMETh BBIMOJIHATH aHAJIU3 M PacyeT
AJICKTPOHHBIX CXEM, BJIaJICTh HAaBBIKAMHU pacyeTa M ONTHMH3AIUU SJICKTPOHHBIX
CXEM.

Jlucyuniuna nayenena Ha popmuposanue:

npodeccronanbubix komneTennuid (ITK-1, [TK-4) BeimyckHuKA.
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2 Mecto aucunmiinibl B ctpykrype OIIOII BO

JIOTMKO-CTPYKTYPHBIM aHAIN3 TACHUAIUIMHBI — JUCUUIUIMHA BXOJUT B YacThb
BJIOKA 1 «Juctumnuuel (MOaynn)», GOpMUPYEMYIO YJaCTHHKaMHU 0Opa3oBa-
TEJIBHBIX OTHOIICHWH OCHOBHOM Tpo(deccrHoHambHOM 00pa30BaTebHON MPOTpaMm-
MBI MTOATOTOBKK OakamaBpoB no HampasieHuto 11.03.04 DnexTpoHHMKa M HaHO-
3NIeKTPOHUKA (MTPOGUIIb TOATOTOBKH «IIpOMBIIIITICHHAS DJIEKTPOHUKAY).

JucrumuinHa peanusyeTcs: Kaeapoil 2IeKTPOHUKH U paAnO(PU3UKH.

OcHoBbIBaeTcsi Ha 0Oaze nucuuIuinH: «@usuka», «Bpiciias MaTeMaTHKa,
«DU3NYECKHUE OCHOBBI JIEKTPOHUKW», « TBepJoTeNbHAS AJIEKTPOHUKAY, «MeTpo-
Jorus, cTaHAapTu3anus U ceprudukanus», «TeopeTtnueckue 0CHOBBI AJIEKTPOTEX-
HUKI.

B cBoro ouepens, nucuumimHa «MeTobl aHaIM3a U pacuera JIEKTPOHHBIX
CXEM» SABJISIETCSI OCHOBOM ISl U3yYEHHUS CIECTYIOIMINX TUCUUIIINH: «CXeMOTeXHUKa
aHAJIOTOBBIX YCTPOUCTBY», «CXEeMOTEXHHUKA HUMPOBBIX YCTPOUCTB», «OCHOBBI CH-
JIOBOM mpeoOpa3oBaTeIbHOM TEeXHUKNY, «CHCTEMBI 3JIEKTPONMUTAHUSY, «IIEK-
TPOHHBIE CUJIOBBIE MPE0OpPA30BATENbHBIE YCTPOICTBa», «OCHOBBI MHUKPOIPOLIEC-
COPHOU TEXHUKN», « KOHCTpyHpOBaHUE M HAJLEKHOCTD AIEKTPOHHBIX YCTPOMCTBY,
«HTepdeiichl AIEKTPOHHBIX YCTPOMCTB U CUCTEMY, K AHATUTUYECKOE U UMHUTALU-
OHHOE MOJICTUPOBAHUE 3JIEKTPOHHBIX YCTPOMCTBY», NPUOOpPETEHHbIE 3HAHUS HC-
NIOJIB3YKOTCS IIPU ITPOXO0KIE€HUH NMPOU3BOJACTBEHHBIX MPAKTHK, ISl MMOATOTOBKU K
npoLeaype 3auThl U 3amuTel BKP.

OO1ast TPy10EMKOCTh OCBOCHUS JUCLMILIMHBI COCTABIISIET 4 3a4eTHBIX €/1U-
Hutl, 144 ax.u. IlporpaMmol DUCHMIUIMHBI MPETYCMOTPEHBI JJIsi OYHOU (POPMBI
oOyuenus yekimonnble (18 ak.u.), mpaktuueckue (36 ax.4.) 3aHITHS U CAMOCTOSI-
tenbHas padota cryaeHTta (90 ak.4.). Jlng odyHo-3a0uHON (hOpMBI OOYUYEHHUS TIPO-
rpaMMOM JTUCIUIUIMHBI TPEIyCMOTPEHBI JIeKIMOHHBIe (16 ak.4.), mpakTHYecKue
(8 ak.u.) 3aHsATHA W camocTosTeNbHas padoTa cryaeHnta (120 ak.d.). J{ins 3a04HOi
bopMbl 00y4YeHHs MPOrpaMMON JUCUUIIUHBI TPEIYCMOTPEHBI JEKLIHUOHHBIE
(8 ak.u.), mpakTuyeckue (4 ak.d.) 3aHATHS U CAMOCTOSITeNIbHAs paboTa CTyJIcHTa
(132 ak.u.).

JlucuuiuinHa uzydyaercst Ha 3 Kypce B 5 ceMecTpe pu o4Hou ¢opme o0yue-

HUS U B 6 ceMmecTpe mpu 0YHO-320YHOM U 3a04HOM (hopMe 00yUeHUSI.
dopMa MPOMEKYTOUHOU aTTECTALIMU — IK3aMEH.
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3 IlepevyeHb pe3yabTATOB 00y4YeHHUs] MO AUCHMUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pesyabTaramu ocsoenusi OITIOII BO

IIponecc m3yuennst nucuMiuiMHel « MeTobl aHanu3a U pacdera dJIEKTPOH-
HBIX CXEM)» HallpaBJjieH Ha (pOpMUPOBAHUE KOMIETEHUMHU, IPEICTABICHHON B Ta0-

yartie 1.

Ta6nuna 1 —KomnereHnu, o0s13aTeIbHBIE K OCBOCHHUIO

Coneprxanue Kox Kon u HaumMeHoBaHuE HHIUKATOPA
KOMIIETEHIIUU KOMIIETEHIIUH JOCTUKEHUS] KOMIIETEHIIUU
CrniocobeH ctpouth mIpo- I1K-1 IIK-1.1. ¥YMmeer crpouTh PU3NUECKHE U MaTeMa-
creiimme ¢u3n4ecKue u TUYECKUE MOJENIN MpUOOPOB, CXEM, YCTPOMCTB
MaTeMaTHYeCKUe MOJIEIN INEKTPOHUKHU
pudopoB, CXEM, [IK-1.2. OcymectBisier (uU3NKO-MaTeMaTHUYECKOE
YCTPOMCTB,  yCTaHOBOK ONMCAaHHUE NPOLECCOB B AJIEKTPOHHBIX YCTPOM-
JIEKTPOHUKHU Ppa3IUYHO- CTBaxX Pa3JIMYHOTO (PYHKLUMOHAIBHOTO Ha3HAYCHUS
ro (yHKIIMOHAIBHOTO [1K-1.3. Bnaneer HaBbIKaMu pabOTHI C MPOTPaM-
Ha3HAYEHUs,  IJIEKTPO- MaMM KOMIBIOTEpPHOTO MOJICJIMPOBAHUS  BJICK-
TEXHUYECKUX IPOMBIIII- TPOHHBIX YCTPONCTB
JIEHHBIX YCTPOWCTB U [IK-1.4. Ucnonb3yeT MaTeMaTu4ecKoe U KOMIIbIO-
IIPOLIECCOB B HUX, a TakK- TEPHOE MOJICIMPOBAHUE JJs YIydlleHHs mapa-
K€ MCII0JIb30BaTh CTaH- METPOB 3JIEKTPOHHBIX YCTPOHCTB Pa3IU4HOrO
JapTHbIE TPOTrpPaMMHBIE (YHKIIMOHATILHOTO Ha3HAYEHUS
CpPEICTBA HX KOMIIBIO-
TEPHOI'0 MOJIETTUPOBAHUS
CrniocobeH ocymIecTBIATh T1IK-4 [IK-4.1. JleMOHCTpHUpYET HaBBIKH pELICHMs 3ahad
cOOp U aHaIM3 UCXOAHBIX aHaJIM3a W pacyera XapaKTEePUCTUK AIIEKTPOHHBIX
JaHHBIX JJI pacuera M CXEM U YCTPOMCTB pa3iavMyHOro (PpyHKIIMOHAIBHOTO
MIPOCKTUPOBAHUS  DJIEK- [IK-4.2. OcymiecTBasieT pacyeT OCHOBHBIX IOKa-
TPOHHBIX CPEACTB, CXEM 3aTesneil Hale)KHOCTH JIEKTPOHHBIX YCTPOHCTB
U YCTPOMCTB Pa3IUYHOTO [1K-4.3. BeiOupaet TUI 3JIEMEHTOB 3JEKTPOHHBIX
(GYHKIIMOHATIBHOTO CXEM C y4eTOM TeXHHYECKHX TpeOOBaHMU K pas-
Ha3HAYCHUS pabaTbIBAEMOMY YCTPOHCTBY
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4 O0BLEM M BHABI 3aHATHH 1O JUCIHUILIHHE

OO6mrast TpyA0éMKOCTh YICOHON TUCITUTIIMHBI COCTABISET 4 3a4€THBIX €U-

HuIEl, 144 ak. 4.

CamocrositensHas padota crynenra (CPC) Bkimodaer npopaboOTKy mMaTepu-
aJIOB JICKIIMiA, TIOJTOTOBKY K MPAKTUYECKUM 3aHSITHIM, TEKYIIEMY KOHTPOJIO, BbI-
NOJTHEHNE WHAMBHUIYaJIbHOTO 3aJaHMs, CAMOCTOSTENIFHOE M3Y4YeHHUE MaTepuana u

IMOATOTOBKY K 3K3aMCHY.

[Ipu opranuzanuu BHEAyJUTOPHOM CAMOCTOSITEIBHOM PabOThI MO JaHHOU
JUCHUIUIMHE UCTIONB3YIOTCA GOpMBI U pactipesiesieHue 0roxera BpeMenu Ha CPC
JUTsl OYHOUM OopMBI OOyUEHHUSI B COOTBETCTBUU C TAOJIHIICH 2.

Tabnuna 2 — Pacnipenenenue Oromkera Bpemenu Ha CPC

AK.4. 1o
Bun yuebnoit pabotbl Bcero ak.u. ceMecTpam
S)
AynuTtopHas paboTa, B TOM YHCIe: 54 56
Jlexuuu (JI) 18 18
[Tpaktnyeckue 3ansatus (I13) 36 36
JlaGopaTopHbie padoTsI (JIP) - -
Kypcogas paboTta/KypcoBoil mpoeKT - -
CamocrosrenbHas padota ctyaeHToB (CPC), B Tom 90 90
qHcie:
ITonroroBka K JIEKIIUSIM 4 4
[loaroroBka K 1a60paTopHbIM paboTaM - -
ITonroToBka K MpakTUYECKUM 3aHATHUSIM / CEMHUHApaM 16 16
BeinonHenue KypcoBoi paboThl / IPOEKTa - -
PacuetrHo-rpaduueckas pabora (PT'P) - -
Pedepar (nnauBuayanbpHoe 3a1aHne) 12 12
Jlomaminee 3aganvie (MHIUBUIYaTbHOE 3aaHUE) - -
IToarotoBka K KOHTPOJIBHOM paboTe - -
[TonroToBKa K KOJUNIOKBHYMY 6 6
AHnanutnyeckuii ”HQOPMAITMOHHBIHN MOUCK 18 18
Pabora B 6ubaroTeKe 10 10
IToaroroBka K ’K3amMeHy 22 22
ITpomerxxyTouHas arrectanusi — 9k3ameH (D) 9 (2) 2 (2)
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI
aK.4. 144 144
3.e. 4 4




5 Conepxanue TUCHUILIUHBI

C uenbo OCBOCHUSI KOMIIETCHIIMNA, TPUBEICHHBIX B 1.3 AUCHUIUIMHA pa3Ou-
Ta Ha 14 Tem:

—tema 1 (CxeMHOE MOJICITUPOBAHNE);

—teMa 2 (MaTtemaTtndeckoe MOJICITUPOBaHHE);

— tema 3 (Hampasnennsie rpadsl. Matpuiisl u rpadsi);

—T1eMa 4 (Meron CUrHAIBHBIX TPadoB Kak CPEACTBO I aHATMTUYCCKOTO
aHaJIN3a JICKTPOHHBIX IICTICH);

—1ema 5 (MeTo1 IpOCTPaHCTBA COCTOSIHHM);

— Tema 6 (MajOCUTHAJILHBIN aHAJIH3);

— tema 7 (Peakuust 3J1€KTPOHHOM IIEITH HAa TECTOBBIC BO3IACHCTBYS);

— TeMa 8 (AHaJIM3 YyBCTBUTEIBHOCTH DJICKTPOHHBIX CXEM);

—T1ema 9 (IIpumeHeHne MeTOAa MPUCOCAMHEHHOW CHCTEMBI YPaBHCHHMH K
aHAJIN3y YyBCTBUTEIBLHOCTH JICKTPOHHBIX IICTICH);

—T1eMa 10 (AHanM3 4yBCTBUTEIBLHOCTH IieTed M (PYHKIIMOHAIBHBIX CXEM C
0OpaTHBIMU CBSI3IMHU TOOJOTHYCCKUMHI METOIAMH);

—tema 11 (BBeneHue B TEOPHUIO ONTHUMH3AIUH);

—teMma 12 (KBagpatuunbie (yHKIIMA MHOTHX IIEPEMCHHBIX );

—tema 13 (IlpoekTupoBaHrEe HA OCHOBE MUHUMHU3AIIHH);

—teMa 14 (ABTOMAaTH3UPOBAHHBIN aHAIN3 AIEKTPOHHBIX CXEM).

Buapl 3aHATHNA 10 OUCHUIUIMHE U pACIpe/IeIEHUE ayAUTOPHBIX YacOB IS
OYHOM, OYHO-3a0YHOM U 3a04HOU (popMm 0OyueHus NpuBeleHbl B Tabaunax 3, 4, 5
COOTBETCTBEHHO.



Tabnua 3 — Bunbl 3aHATHIA 110 TUCIUIUIMHE U paclpeieieHle ayTMTOPHBIX 4acoB (0uHast popma 00ydeHHs])

Tema
No | HaumeHoBaHue TeMbI . ConepxaHue NpaKTHYECKUX
T — Coneprkanue JeKIMOHHBIX 3aHATHI aK.4. (CeMHHapCKuX) 3aHsTHiA aK.4. Jla60paTOprbIX aK.4.
3aHATHI
3ajaun CXEMHOI0 MOJeIupoBanus. MuHu-
MalbHbIA 0a30BbIii HAOOpP KOMIIOHEHTOB
JUIL MOJICTTMPOBAHUS DJICKTPOHHBIX CXEM. Obnacte mpUMEHEHHS I106alb-
AIEKBATHOCTHE CXEMHOM MOJEIA MOJEIIHU- HBIX, JIOKaJIbHBIX MOJEIEH U MO-
pyeMomy o00bekTy. Mepapxusi CXeMHBIX JeJiei IMHENHBIX MPUPAIICHUH Ha
Mozelnel u ux kinaccudukanus. Beidop Tu- npuMepax P-n mepexona U OHIo-
1 | CxemHoe moaenu- 1a CXEMHOW MOJENN B 3aBUCUMOCTH OT I1e- 1 |’UIPHOTO TPaH3UCTOpA. Teopema 2
poBaHue neit ananuza. OOnacTb MpPUMEHEHUs TIIO- nojooust A JTUHEHHBIX CHCTEM.
OaJIbHBIX, JIOKAJIBHBIX MOJENEH U MoAeIeH Moaenu TUHENHBIX HpnpameHHf}L
JIMHEHHBIX MPUPAIICHUH HA IpUMepax  P-n OcCHOBBI  CHHTE3a TJIOOAIBHBIX
nepexosa M OUMONSIPHOTO TPAaH3UCTOPA. MOJIEIIEN.
Teopema momo0us i TMHEHHBIX CHUCTEM.
Monenu nnHenHbIX npupaiieHuii. OCHOBBI
CHHTE3a rI00aJbHbIX MOJICIICH.
OCHOBHBIE XapaKTEPUCTUKH MaTeMaTuye-
CKOM MOJIENIM, CBS3BIBAIOLICH BHYTPEHHHE
U BHEIIHHE T[apaMeTpbl MOJEINPYEMOTO Mognenmuposanue B OXHOPOAHOM
00bekTa. MosienupoBaHue B OJTHOPOTHOM U KOOP/IMHATHOM 0a3uce y3JIOBbIX
HEOJTHOPOJHOM  KOOpAMHATHOM  Oasmuce. NOTCHINAJIOB. HeaBroHOMHBIC
XapakTepUCTUYECKU TOJIMHOM LEMH, WH- MHOTOTIOJTFOCHUKH. CpoiicTBa
MaTeMATHICCKOE TeprpeTanus COOCTBEHHBIX YHCEN U BEKTO- HOJ'I}-IOI71 MaTpulbl POBOJUMO-
2 pPOB MaTpull TpHU MOJEIUPOBAHUM 3eK- | 1 | cTeil MHOTOMONIOCHUKOB. Matpu- | 2
MOJIETTUPOBAHUE

TPOHHBIX IENEH. MoaenupoBaHnue B 0JI-
HOPOJIHOM KOOPJAWHATHOM 0a3uce y3JIOBBIX
HOTEeHIIMaJI0B. HeaBTOHOMHEIE MHOI'OIIO-
mocHUKU. CBOMCTBA TIOJHOM MaTpPHUIIbI
MIPOBOAMMOCTEW MHOTOMOJIFOCHUKOB. Mart-
pULIBI TPOBOJUMOCTEN AUCKPETHBIX KOM-
IIOHEHTOB DJIEKTPOHHBIX CXEM M MHTE-

LBl MPOBOJMMOCTEN AUCKPETHBIX
KOMIIOHEHTOB JJIEKTPOHHBIX CXEM
U UHTETPAIbHBIX CXEM. AJTOPUTM
MOJYYECHUS] MAaTpHUIlbl TPOBOJIHU-
MOCTEU JIEKTPOHHOU CXEMBI.




Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHSATHI
IpaJbHBIX CXEM. AJTOPUTM MOJIY4YEeHUS
MaTpPUIIBl  TPOBOJUMOCTEH  AIEKTPOHHOU
CXEMBbI
Meton curHanpHbeIX rpadoB Kak
CPEICTBO [UIsl AHAJIUTHYECKOIO
aHalM3a JJIEKTPOHHBIX  IIETIeH.
AJIEKBaTHOCTh CHUTHAJIBHOTO Tpa-
dba anreOpanyeckod  CHCTEME
ypaBHeHul. [lomydenue maTpuisl
OcHoBHble TOHATHS U omnpeneienus. Co-
5 nepefay  HOPMAlM30BaHHOTO U
TaBJICHUE CHUCTEM ajr MYICCKUX B-
CTABIICHUC CHCICM ajlrebpantec ypa HEHOPMAJIM30BAHHOTO  CHUTHAJTb-
HEHUI 3JIEKTPUUYECKOT0 PAaBHOBECHS 1IETH B
- T HBIX TpadoB M UX DKBUBAJICHT-
Tornojoruueckon ¢gopme. Tomonoruyeckas
(bop . HOCTh. Pemenne rpada ¢ momo-
Hanpasnenusie UHTEPIIPETAllUs OCHOBHBIX COOTHOIICHUN o
8 . [IbI0 TOMOJOTUYECKUX OIEpaIIHid.
3 | rpadel. MaTpullel 1 | MEXIy TNEPEeMEHHBIMU BeTBei. Y3moBoi | 1 2

rpadbl

aHalmM3 JIMHEHHBIX cxeM. IloHsarwe 0000-
IIeHHOM BeTBU rpada. MammnHoe popmu-
pOBaHME Y3TIOBBIX ypaBHEHUH i JTHUHEH-
HBIX PE3UCTHBHBIX cxeM u R, L, C — nenei
B YCTaHOBUBIIEMCSI pEXKUME PabOTHI.

KocBenHble M IpsIMBIE METOMBI
MIOCTPOCHMSI CUTHAJIBHOTO Tpada
ITACCUBHBIX M aKTUBHBIX JJICKTPH-
yeckux neneil. Iloctpoenue rpa-
da 11 JUCKPETHBIX KOMIIOHEH-
TOB DJJICKTPOHHBIX LENEH W 1A
(YHKIIMOHAJIBHBIX y3JI0B HAa UHTE-
IpalbHBIX cXeMaX. AJTOPUTM IIO-
CTPOCHMSI CUTHAJIBHOTO Trpada
JJIEKTPOHHOU CXEMbl KOCBEHHBIM

" IpAMBIM METOJJaMH.




Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHSATHI
Meron curHanpHbIX TrpadoB Kak
CpPEACTBO JIJIsl aHAJIUTUYECKOTO aHa-
JM3a DJIEKTPOHHBIX ILeneil. Agek-
BaTHOCTh CHTHAILHOTO Tpada ai-
AJIeKBaTHOCTh CHTHAJILHOTO Tpada anreo- . .
. . reOpanvecKoil cucTeMe ypaBHEHHIA.
pandeckoi cucreme ypapHenuil. [lonyuenue
[lomydyenue  Matpuipl — mepenay
MaTpUIlbl Teperady HOPMATU30BAaHHOTO U
HOPMAJIM30BAaHHOTO U HEHOPMAIIH-
HEHOPMAJIM30BAHHOTO CUTHAIBHBIX TpadoB
30BaHHOTO CUTHAJIbHBIX IpadoB U
U WX DKBUBAJIEHTHOCTh. Pemenue rpada c
MeTto/1 CUTHaJIBHBIX . UX OKBHBAIEHTHOCTb. Pelienue
MOMOIIBI0  TOMOJOTHYECKUX  OMNEpalni.
rpadoB Kak cpe- rpada ¢ IOMOIIBIO TOMOJIOTHYECKUX
KocBeHHble U TIpsSIMbIe METOJIbI TOCTPOCHUS .
4 | cTBO JUIsI aHAJIUTH- 1 | omeparmmii. KocBeHnbie u mpsimple | 2

YCCKOI'o aHajin3a
QJICKTPOHHBIX ueneﬁ

CUTHAIBHOTO rpad)a MaCCHBHBIX U aKTHBHBIX
anektpuueckux 1ened. [loctpoenue rpada
JUTSL JTUCKPETHBIX KOMIIOHEHTOB 3JIEKTPOH-
HBIX 1eneid u A (QyHKIMOHAIBHBIX Y3JI0B
Ha WHTETPAIBHBIX CXeMaX. AJTOPUTM TO-
CTPOEHUSI CUTHAJILHOTO Tpada IMEeKTPOHHOM
CXEMbI KOCBEHHBIM U MPSMBIM METOIaMH.

METO/IbI ITOCTPOECHUSI CHUTHAIBHOIO
rpada MAcCUBHBIX W aKTUBHBIX
eKTpudeckux uenen. [locrpoenne
rpada 11l JUCKPETHBIX KOMITOHEH-
TOB DJIEKTPOHHBIX IEMed H Ui
(YHKLIMOHAIBHBIX y3710B Ha WHTE-
TPAIbHBIX CXEMaxX. AJTOPUTM IIO-
CTPOEHMsI CUTHAJIbHOTO rpada 3iek-
TPOHHOM CXEMbl KOCBEHHBIM H
IPSIMBIM METOJJAMU




Tema

No | HaumeHoBaHue TeMbI o ConepxaHue NpaKTHUYECKUX
Copneprkanue JEKIMOHHBIX 3aHATUI aK.4. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHATHI
YacTOTHBRIM METOJ aHaju3a. 3a-
Jlay, peliaeMble TpU aHaIU3e
OcCHOBHBIE MOHATHS W ompeneneHus. Bol- AJIEKTPOHHBIX CXEM B PEKHME Ma-
0Op CUCTEMBbI JIMHEWHO HE3aBUCHUMBIX II€- Joro curHana. XapakTepucTHue-
PEMEHHBIX COCTOSIHUS Ul TOIOJIOTMYECKH ckuil noauHoM nenu. Hynu u no-
HEBBIPOXKJECHHBIX  JJICKTPOHHBIX  IIEMeEH. JIOCHI  TIepeAaToYHol  (pyHKIHM
MatpuuHas 3amuch CHCTEMbl YpPAaBHEHHM uenu. YcroitunBocts. CBOOOIHBIE
MEPEMEHHBIX COCTOSIHUS B HOPMAJbHOMN U BBIHY)KJICHHBIC KoJieOaHUS B
Metop mpocTpas- N
5 CTBA COCTOSHM dopme. MeToasl cocTaBieHHs Marematd- | 1 | yCTOWYHMBBIX DIEKTPUYECKHX Ile- | 2
YECKOW MOJIENIA LIETIH B MPOCTPAHCTBE CO- max. OTKIIMK Ha IEPUOANYECKUE U
CTOSTHUM. AJTOpPUTM MOJY4YEHUsS] MaTpuy- HEMEPUOJINYECKHE BO3ACHCTBUS.
HOTO YpaBHEHMsI IEPEMEHHBIX COCTOSIHUS C Cesi3p mpeoOpazoBanms Jlammaca
MOMOILBIO TOMOJOrnyeckux Marpul. Cro- ¢ mpeobpazoBanueM  Dypee.
coOBbI IOJIy4E€HHUSI BBIXOJHBIX YpaBHEHUHU B VYcenoBuss HEMCKaXEHHOM niepena-
MaTpUYHOM BHJIE. Yy CUTHajia. YCJIOBHS COTJIacoBa-
HUs IreHepaTopa ¢ Harpyskou. Pe-
akius uaeansHoro guaprpa HY.
YacToTHBIN METON aHaNM3a. 3aaa4u, pela-
€Mble MpPU aHaJU3€ JJIEKTPOHHBIX CXEM B
pexuMe Majioro CurHaia. XapaKTepHCTH-
yecKkuid mosMHoM nenu. Hymm u momrockl
nepeaToyHoOn KIMUA UENH. Y CTOWYH- N
Peal ymiwn 1 YacTOoTHBIH ~ METOJ  aHalIM3a.
. BOCTh. CBOOOJHBIE U BBIHYXJICHHBIE KOJIE-
ManocurHanbHbII . YcnoBusi coriacoBaHusi TEHepa-
6 O0aHMsI B YCTOMYMBBIX B3JEKTpHueckux 1me- | 1 . 2
aHaIu3 TOpa ¢ Harpy3koil. Peakuust une-

msax. OTKJIMK Ha IEPUOJIMYECKUE U HETIepU-
onuueckue BozaehcTBus. CBs3b mpeobpa-
3oBaHusa Jlammaca ¢ mpeoOpasoBaHHEM
Dypbe. YCIoBUSI HEUCKAXKEHHOW Mepeaaqyn
CUTHaNa. YCIIOBUS COTrJacoBaHUsl TeHepa-
TOpa C Harpy3kou. Peakuusi ujeasbHOro

anpHOTO QminbTpa HY.

0T



n/n

HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

ConepxaHue JEKIMOHHBIX 3aHATHI

aK.4.

ConeprxaHue MPaKTUIECKUX
(ceMUHaApCKUX) 3aHATUIA

aK.d.

Tema
71a00paTOPHBIX
3aHSATUI

aK.d.

¢dbunsTpa HY.

Peakiust ainekTpoH-
HOI1 1LIENX HA TECTO-
BbIE BO3JICHUCTBUA

VmitynbCHas ¥ 1IEpeXOHAs XapaKTEPUCTUKH Lie-
. Peakimsi 1iemM Ha MOpOW3BOJIBHOE BO3JICH-
CTBHE. XapaKTepUCTHKA NIEPEXOIHBIX ITPOLIECCOB
B IACCHBHBIX M AKTUBHBIX LIETISIX 2JIEKTPOHHBIX
cxem. AUX, uMIysIbCHAas 1 TIEPEXOTHAST XapaKTe-
puctuky. CBsi3b BpEMEHHBIX U YAaCTOTHBIX Xapak-
TepUCTUK 1enu. JI0OpOTHOCTH  Y3KOIMOJIOCHBIX
CHCTEM U JUTUTETLHOCTb MEPEXOTHBIX ITPOLIECCOB.
OOr1re BOMpoCkl MPOSKTUPOBAHME CIIOKHBIX CH-
CTEM U UX MaTeMaTu4yecKoe MojieiupoBaHue. Jle-
KOMITO3HIIHMSI CUCTEMBbI HA TIOJICUCTEMBI, OJTHO-
POIHBIE N0 (DH3MYECKON MPHUPOJIE, MX MaKpOMO-
JIENUPOBAHNE U TIOCTISMYIOIIMIA CUHTE3 MOJICNN
VICXOJHOW CHCTEMBL

AHanu3 4yBCTBH-
TEJILHOCTH JJIEK-
TPOHHBIX CXEM

[TocranoBka 3amaun. OmnpeneneHuss 4YyB-
CTBUTENIBHOCTH. (OCHOBHBIE TIOHATHA U
onpeneneHus. YyBCTBUTEIBHOCTh Iepesa-
TOYyHOU (QyHKIMU Lenu. UyBCTBUTEIBHOCTD
HyJIEHW M TOJMOCOB. YyBCTBUTEIBHOCTH
JTOOpPOTHOCTH W PE30HAHCHOW 4YacTOThl B
Y3KOIIOJIOCHBIX CUCTEMax. MHoromapamer-
pryeckass ~ 4yBCTBUTENIBHOCTb.  Pacuer
MYHC (MHOronapamMeTpu4eckoi 4yBCTBU-
TEJIbHOCTU HAaUXYIUIEro cllydyasl) Mpu Mpo-
E€KTUPOBAaHWH NMPHUMEHHUTEIBHO K YCIOBUAM
peaNbHOr0 IPOU3BOJCTBA M3JIEIUN DIIEK-
TPOHHOW TeXHHUKHU. CTaTHCTHYECKass MHO-
rornapaMeTpu4ecKas 4yBCTBUTEIBHOCTD.

Ananuz YYBCTBUTCIIbLHOCTH 3JICK-
TPOHHBIX CXEM

1T



Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHSATHI
Pacyer uyBCTBUTENHHOCTH K Mapa3sUTHBIM
napaMerpaM. OnepaioHHbI YCHIUTEb KaK
CIEHMAIbHBIN CIIy4ai 3JIEMEHTA MIEKTPOHHON
[IpumeHeHne MeTo- H ya KIp
., | Lleny ¢ mapa3uTHBIMU Mapamerpamu. Pacuer
J1a IPUCOETUHEHHOMN
qyBCTBUTEIILHOCTH MOAYJIS, (ha3bl, JOOPOTHO-
CUCTEMBbI ypaBHe- Pacuer 4yBCTBUTENBHOCTH K Mapa-
9 o CTU. AHaiu3 4YyBCTBUTENBHOCTH MeTonoM | 1 2
HUH K aHAJIA3Y 9yB- . 3UTHBIM TTApaMETPaM.
NPUCOEIMHEHHOW CHCTEMBbl IO  4YacToTe.
CTBUTEIILHOCTH
.. | Onpenenenre SKCTPEMYMOB — aMILIUTY/AHO-
ANEKTPOHHBIX LIeTIeH o .
YaCTOTHOM XapaKTEPUCTUKU U TPYIIIOBOM
3a0epKKM CHI'Hajna.  TemmeparypHas 4yB-
CTBUTEIILHOCTb.
[lpumeHeHne TOMOJOTUYECKON  (hopMyIIbI
pacuera YyBCTBUTEIBHOCTH. AHAIHM3 YYB-
AHanu3 4yBCTBHU- . A
TETBHOCTH LEemeH A CTBUTCIIBHOCTH METOJOM IIPUCOCAMHCHHOU HaJIn3 YYyBCTBUTCIBHOCTH  ILIC-
(YHKIMOHABHbIX CXEMBI B MaKeTaX MPHUKIAJHBIX MPOrpaMM o neil U QyHKIIMOHATIBHBIX CXEM C
10 C;:M ¢ OBpaTHBIMHK ABTOMAaTU3UPOBAHHOMY IPOEKTUPOBaHUIO | 1 | oOpaTHBIMU CBSI3IMH TOMOJOTH- | 2
ANMEKTPOHHBIX cxeM. Teopema 00 »3KBHBa- .
CBAIAMH TOTIOTOTH- HeHT;%CTH TOHOJ‘IOFI/I‘IGCKI/II))( MOJIENIEN UCXOT aocKi Metoawi. AdropuT
YECKUMH METOJIaMHU. . . peamsatinn MeToza.
HOMW CXEMBI U MIPHUCOCTMHEHHON CXEMBI B IPH-
pareHusx. AJTOPUTM peaTi3alliiid METOIA.
[locranoBka 3amaun. OCHOBHBIE Ompezele-
HUS U TIOHATHA. YCJIOBHas M Oe3yclOBHAas
ontumuzanus. 3amada Jlarpamxka o MUHE-
MU3aIlUK ¢ orpaHuueHusiMu. Kiaccudeckas
3aja4a MUHUMH3AUA 0€3 OTpaHUYCHUH. [TpoGnemMpl MHHMMH3AIUHN TIEJIe-
11 Beenenue B Teoputo | [IpoGieMbl MUHUMU3AIMK 1IeTeBON (DYHK- 9 BOM (DYHKIIMM MHOTHX TEpEeMEH- 4

OIITUMM3AIINN

MM MHOTUX NepeMeHHbIX. OCHOBHOM HTe-
PaIMOHHBIN aNTOpUTM MUHUMU3aLMKA. Mat-
pula JIMHEHHO HE3aBHCUMBIX HAIPaBJICHUU.
Br16op HampaBieHHs U TIOUCK BIOJb JTUHUU
cnycka. OnpeieneHye onTUMaIbHOTO 1Iara.
WuTepnomnsiuus napa®osiol M KyOM4ecKuM

HbIX. MHTepnomsuus napadosnoil u
KyOHMYeCKUM MOJIMHOMOM

4}



n/n

HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

ConepxaHue JEKIMOHHBIX 3aHATHI

aK.4.

ConeprxaHue MPaKTUIECKUX
(ceMUHaApCKUX) 3aHATUIA

aK.d.

Tema
71a00paTOPHBIX
3aHSATUI

aK.d.

IIOJIMHOMOM

12

KBanpatuunbie
(GyHKINH MHOTHX
TepEeMEHHBIX

Marpuna 'ecce. [Tonck G — conpspKeHHBIX U
JVUHENHO HE3aBUCUMBIE BEKTOPOB. MeToibl
CIycKa Ipu MuHUMM3ALMK. Hanckopeumii
CycKk. Meron COIpPSIKEHHOTO TIPagUeHTA.
Meron Herotona. IIpoektupoBanue Ha OCHO-
Be MuHMMM3auuM. llocraHoBka —3amaum.
CpenHekBaipaTHUecKue IEeBble  (DYHKIIUH.
MunuMakcHble — pemieHus.  MuHuMHU3aLus
YyBCTBUTEJIHOCTEH. AHAIN3 LIEeNeld METOI0OM
Momnre — Kapiio.

CpennexBagpaTiieckue  IIeIeBbIe
¢byHkuu. MUHHMaKCHBIE — perlie-
HUS. MUHUMH3AIUST 4yBCTBUTEIIb-
HOCTel. AHaiu3 Lened MeToloM
Mounrte — Kapio.

13

[IpoekTupoBanue Ha
OCHOBE MUHUMHU3a-
117071

MunuMu3anus cpeIHEeKBagpaTUUECKOU 1ie-
neBoit pyakumm gt AUX  uimbTpa HUK-
HUX 4aCTOT LIENIN C UCIOJIb30BAaHUEM METO/1a
IIPUCOEAVHEHHON CUCTEMBl YPaBHEHUH IS
pacuera BEKTOpPAa IIEPBBIX IMPOU3BOJIHBIX.
Cratuctuyecknue MeToAbl aHanu3a. Meron
Momnte-Kapno. Tunossle cTaTHCTHUYECKHE
pacnpeneseHus JOIYCKOB KOMIIOHEHTOB.

MuHuMu3anus — CcpeHEKBaApaTh-
4ecKOW 1esneBod (YHKUUHU JUIs
AYX ¢unpTpa HIKHUX 4aCTOT

14

ABTOMAaTU3UPOBAH-
HBIN aHAIU3 DJIEK-
TPOHHBIX CXEM

CTpyKTypa TMakeToB IMPUKIIATHBIX MIPOTpaMM
(IIITT) mo aBTOMATH3UPOBAHHOMY AaHAIU3Y
ANIEKTPOHHBIX cXeM. CHHTaKCHC TpeIoiKe-
HUI omucaHus 0a30BOro HaboOpa IEeMEHTOB
JJIEKTPOHHBIX LENel. YIpaBJICHUE 3a/1aHUs-
MH Ha pacyeT ¥ BBIBOJ PE3YJIbTATOB aHAIN3A.
CriocoObI 3a/1aHKs YIPaBISEMBIX JTUHEHHBIX U
HEJIMHEHHBIX MCTOYHUKOB TOKA M HarpsDKe-
HUs1. CriocoObl onrcanust (PyHKIMI CUTHAJIOB.
Omicanne CcXeMHBIX Mojelied kimouei. MH-
dopmarmonHoe obecrieuenue [1I1I1. Padota ¢
oubmmotexolr Makpomozeneii. Pabora ¢ rpa-
(DUYECKIM TTOCTIIPOIIECCOPOM.

CriocoObl 3a1aHusl  yIpaBIIsiEMBIX
JIMHEHWHBIX U HEINWHEHMHBIX HCTOY-
HUKOB TOKa M HampspkeHus. Cro-
coObl omucanus (YHKIUNA CHUTHA-
J10B. Onucanyue CXeEMHEIX MOJeNIEH
KJTFOUEeH.

Bcero AYJAUTOPHBIX YaCOB

18

36

€T



Tabmuna 4 — Buasl 3aHATHI IO JUCIUATUIMHE M PAcIIpeie]ICHE ayIUTOPHBIX YacoB (04HO-3a049Hast opMa 00ydeHUsI)

Tema
Ne | HanmeHoBaHue TEMBI N CopnepxaHue MpaKTUYECKUX
Conepxanue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/1 |(pazaena) AUCIUTLTAHBI (ceMUHAPCKUX) 3aHATHIA .
3aHSTHI
3amayr CXeMHOr0 MOJeIHpoBaHus. MUHU-
MalbHbIA 0a30BbIii HAOOpP KOMIIOHEHTOB
JUIS MOJICIIUPOBAHMS DJIEKTPOHHBIX CXEM. O6MacTh TMpPHMEHEHHS TI0GATb-
A,HeKBaTHOC”gb CXGMHEII/I MOJIeTT MO/JIENH- HBIX, JOKATBHBIX MOJCICH H MO-
pyemomy o0bexTy. Fepapxus CXeMHbIX NieNelt TMHEMHEIX TpUpAIeHHH Ha
Mojienei u ux kinaccudukanus. Beibop TH-
. npuMepax pP-n mepexona u Oumo-
1 | CxemHOe MOJieNH- | Ia CXEMHOUM MOJICNIM B 3aBUCUMOCTH OT IIe-
. 1 | naproro Tpam3uctopa. Teopema | 0,5
poBaHue neil ananuza. OOnacTb NpPUMEHEHUs IJIO- %
6 . . nojooust A JTUHEHHBIX CHCTEM.
QJIbHBIX, JIOKATBHBIX MOJENEeH U MoJienei M . -
JIMHEHHBIX NPUpALICHUI Ha IpuMepax  P-n ONCTH JTHHCHHBIX HpI/ngIHGHI/II/I.
nepexofa M OMIOISAPHOIO TPAH3UCTOPA. OcHoBbl  cuHTE3a  IM06AIBHEIX
Teopema 1om00Ks Ui JTUHEHHBIX CHUCTEM. MOZCJICH.
Mopnenu nuHeNHHbIX npupaiieHnid. OCHOBBI
CHHTE3a TT00aTbHBIX MOZEIEH.
OcCHOBHBIE XapaKTEPUCTUKHA MaTeMaTh4de-
CKOW MOJIENN, CBS3BIBAIONICH BHYTpEHHHE
¥ BHEIIHHE TMapaMeTpbl MOJEIUPYEeMOTo MOoJE/INpOBaHHE B OZHOPOXHOM
o0bekTa. MojienupoBaHue B OJHOPOJHOM U KOOP/IMHATHOM 6a3uce  Y3I0BBIX
;eoz[HoponHOM KOOD/IMHATHOM Oazwce. YO TEHIHATIOB. HeaBTOHOMHBIE
ApaKTEPUCTUYECKHUI TOTMHOM IeNH, WH- MHOTOLOIOCHIKIL Cpoiicrsa
TepIpeTanysi COOCTBEHHBIX YMCENl U BEKTO- .
MOJIHOM  MATPUIBI  ITPOBOIUMO-
MaremaTrueckoe pPOB MAaTpHII TIPH MOJICIMPOBAHUH DIIEK- .
2 o 1 | creit MHOTONONMIOCHUKOB. Matpu- | 0,5
MOJIETTUPOBAHUE TPOHHBIX Ilenel.  MoaenupoBaHue B Of-

HOPOJHOM KOOPJIMHATHOM 0a3Hce y3JI0BBIX
noteHuuanos. HeaBToHOMHBIE MHOTrONO-
mocHUKUA. CBoicTBa TOJMHOW MaTpUILBI
IIPOBOJIMMOCTEN MHOTONOJIOCHUKOB. Mart-
pHUILBI ITPOBOAMMOCTEN IHUCKPETHBIX KOM-
MIOHEHTOB JJIEKTPOHHBIX CXEM M UHTe-
IPaJbHBIX CX€M. AJITOPUTM MOJIYYEHHUS

bl TIPOBOJUMOCTEN JAUCKPETHBIX
KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM
Y UHTETPAIBHBIX CXEM. AJTOPUTM
MOJIYYEeHUs] MAaTpPHIbl POBOJIU-
MOCTEU 3JIEKTPOHHOM CXEMBI.

71



Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHITHH
MaTpULIbl MPOBOJUMOCTEH  ANEKTPOHHOU
CXEMBI
Metoa curHaJIbHBIX TpadoB Kak
CPEICTBO [UIsl aHAJUTHYECKOTO
aHalIM3a JJIEKTPOHHBIX  LEIEH.
AJIEKBaTHOCTh CHUTHAIIBHOTO Tpa-
dba anreOpanyeckod  cHUCTEME
ypaBHeHuU. [lonydyenue MaTpuibl
OcuoBHble TIOHATUS U onpenencHus. Co-
ped nepeaady  HOPMAJM30BAHHOTO W
CTaBJICHUE CHCTEM alreOpandeckux ypas-
. HEHOPMAJIM30BAHHOTO  CHUTHAJIb-
HEHHI JIEKTPUYECKOTO0 PAaBHOBECHS IIETIH B
pH p 1 HBIX TpadoB M HMX DKBUBAICHT-
Tornojoruueckor ¢opme. Tomonoruueckas
. HOCTh. Pemenne rpada ¢ momo-
Hanpasnennsie WMHTEpIpETanrs OCHOBHBIX COOTHOIICHHMA o
9 . MIBIO TOMOJIOTHYECKUX OMEpaIHid.
3 | rpadsl. MaTpuiiel u | MeXIy MEpeMEHHBIMU BeTBei. YizmoBoid | 1 0,5

rpadsl

aHaINM3 JHHEWHbIX cxeM. [lonstue 00600-
HIeHHOW BeTBU rpada. MammnHoe hopMu-
pOBaHHE Y3JIOBBIX YPaBHEHHWH Ul JIMHEH-
HBIX pe3ucTuBHbIX cxeM U R, L, C — uemneit
B YCTAaHOBUBIIEMCS PEKHME PAOOTHI.

KocBeHHBIE M MpsIMBIE METOABI
MOCTPOEHUS CUTHAJIBHOTO Tpada
MTACCUBHBIX M aKTHUBHBIX 3JIEKTPH-
yeckux neneil. Iloctpoenue rpa-
da 11 JUCKPETHBIX KOMIIOHEH-
TOB DJIEKTPOHHBIX LENed M Ui
(YHKIIMOHAJIBHBIX y3JI0B HAa UHTE-
IpalbHBIX CXeMaX. AJTOPUTM IIO-
CTPOCHMSI CUTHAJIBHOTO Trpada
AIIEKTPOHHOM CXEMBI KOCBEHHBIM

" IpAMBIM METOJaMH.

a1



Tema

No | HanMeHOBaHHE TEMBI . ConepxaHue NpaKTHUYECKUX
ConeprkaHue JEKIMOHHBIX 3aHATHI aK.4u. N aK.4. | JJaOOpaTOpHBIX | aK.d.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHATHI
Meron curHaIbHBIX TpadoB Kak
CPEJNICTBO /ISl AaHATMTUYECKOTO aHa-
JM3a JJEKTPOHHBIX IIered. AJeK-
BaTHOCTh CHTHAILHOTO Tpada ai-
AJIEeKBaTHOCTh CHUTHAJILHOTO Tpada anred- N .
N . reOpanvecKoil CHCTEME YpaBHECHHIA.
panueckoii cucreme ypaBHeHui. [lomyuenue
[Tomyuenne  Marpuipl — mepenadq
MaTpUIIBl Tepeaad HOPMAIM30BAHHOTO U
HOPMAaJIM30BAaHHOTO M HEHOPMAJIH-
HEHOPMAJIM30BAHHOTO CUTHAIBHBIX TpadoB
30BaHHOTO CUTHAJIbHBIX IpadoB U
U HUX DKBUBAICHTHOCTh. Pemienue rpada c
MeTton CUTHAIBHBIX . HX DKBUBAJIEHTHOCTL. Pelrenne
MOMOIIIBI0  TOIIOJIOTUYECKUX  OTEpPaIHii.
rpadoB Kak cpe- rpada ¢ IOMOIIBIO TOMOJIOTHYECKUX
KocBeHHbIe 1 TIpsMbIE METOJIbI IIOCTPOSHUS .
4 | cTBO 11 AHAJIUTH- 1 | oneparmii. KocBennwsie u mpsimbie | 0,5

YCCKOI'o aHajin3a
QJICKTPOHHBIX ueneﬁ

CUTHAIBHOTO rpad)a MaCCHBHBIX U aKTHBHBIX
anektpuueckux 1ened. [loctpoenue rpada
JUTSL JTUCKPETHBIX KOMIIOHEHTOB 3JIEKTPOH-
HBIX 1eneid u A (QyHKIMOHAIBHBIX Y3JI0B
Ha WHTETPAIBHBIX CXeMaX. AJTOPUTM TO-
CTPOEHUSI CUTHAJILHOTO Tpada IMEeKTPOHHOM
CXEMbI KOCBEHHBIM U MPSMBIM METOIaMH.

METO/IbI ITOCTPOECHUSI CHUTHAIBHOIO
rpada MAcCUBHBIX W aKTUBHBIX
eKTpudeckux uenen. [locrpoenne
rpada 11l JUCKPETHBIX KOMITOHEH-
TOB JJIEKTPOHHBIX LENed W Ui
(YHKLIMOHAIBHBIX y3710B Ha WHTE-
TPAIbHBIX CXEMaxX. AJTOPUTM IIO-
CTPOEHMsI CUTHAJIbHOTO rpada 3iek-
TPOHHOM CXEMbl KOCBEHHBIM H
IPSIMBIM METOJJAMU

97



Tema

No | HanMeHOBaHHE TEMBI . ConepxaHue NpaKTHUYECKUX
ConeprkaHue JEKIMOHHBIX 3aHATHI aK.4u. N aK.4. | JJaOOpaTOpHBIX | aK.d.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHATHI
YacTOTHBRIM METOJ aHaju3a. 3a-
Jlay, peliaeMble TpU aHaIU3e
OCHOBHBIE TIOHATHS W ompeneicHus. Bol- AJICKTPOHHBIX CXEM B PEKHME Ma-
0Op CUCTEMBbI JIMHEWHO HE3aBUCUMBIX II€- Joro curHana. XapakTepucTHue-
PEMEHHBIX COCTOSHUS JUIS TOMOJIOTHYECKH CKHil mojauHOM 1en. Hynu u mo-
HEBBIPOXKJECHHBIX  JJICKTPOHHBIX  IIEMeEH. JIOCHI  TIepeAaToYHol  (pyHKIHM
MatpuyHas 3amuch CHCTEMbI ypaBHEHUU menu. YcronunBocTh. CBOOOIHEIE
MEPEMEHHBIX COCTOSIHUS B HOPMAJbHOMN U BBIHY)KJICHHBIC KoJieOaHUS B
Metop mpocTpas- N
5 CIBA COCTOSHI dopme. MeToasl cocTaBieHus maremartd- | 1 | ycTOH4MBBIX s3nekTpuueckux 1me- | 0,5
YECKOW MOJIENIA LIETIH B MPOCTPAHCTBE CO- max. OTKIIMK Ha IEPUOANYECKUE U
CTOSIHUMA. AJTOPUTM TOJIYYEHHUS] MaTpUy- HETIePUOJNYCCKHE  BO3JICHCTBUA.
HOTO YpaBHEHHUSI MEPEMEHHBIX COCTOSIHUS C Cesi3p mpeoOpazoBanms Jlammaca
MOMOIIBbIO TOMOJornYeckux Marpuil. Cro- ¢ mpeobpazoBanueM  Dypee.
coOBbI IOJIy4E€HHUSI BBIXOJHBIX YpaBHEHUHU B VcenoBuss HEMCKaXEHHOM niepena-
MaTpUYHOM BHJIE. Y{ CUTHaja. YCIJIOBHS COIJIacoBa-
HUs IreHepaTopa ¢ Harpyskou. Pe-
akius uaeansHoro guaprpa HY.
YacToTHBIN METON aHaNM3a. 3aaa4u, pela-
€Mble MpPU aHaJU3€ JJIEKTPOHHBIX CXEM B
pexuMe Majioro CurHaia. XapaKTepHCTH-
yecKkuid mosMHoM nenu. Hymm u momrockl
rnepeaaToOIHoN KUY IIend. Y CTON4u- .
pel (bynxu 1 YacTOoTHBIE  METOHN  aHaJIH3a.
. BOCTh. CBOOOJHBIE U BBIHYXJICHHBIE KOJIE-
MajocurHanbHbIH N YcnoBusi coriacoBaHusi TEHepa-
6 O0aHMsI B YCTOMYMBBIX B3JEKTpHueckux 1me- | 1 . 0,5
aHaJIn3 TOpa ¢ Harpy3koil. Peakuust une-

msax. OTKJIMK Ha IEPUOJIMYECKUE U HETIepU-
onuueckue BozaehcTBus. CBs3b mpeobpa-
3oBaHusa Jlammaca ¢ mpeoOpasoBaHHEM
Dypbe. YCIoBUSI HEUCKAXKEHHOW Mepeaaqyn
CUTHaNa. YCIIOBUS COTrJacoBaHUsl TeHepa-
TOpa C Harpy3kou. Peakuusi ujeasbHOro

anpHOTO QminbTpa HY.
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n/n

HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

ConepxaHue JEKIMOHHBIX 3aHATHI

aK.4.

ConeprxaHue MPaKTUIECKUX
(ceMUHaApCKUX) 3aHATUIA

aK.d.

Tema
71a00paTOPHBIX
3aHSATUI

aK.d.

¢dbunsTpa HY.

Peakiust ainekTpoH-
HOI1 1LIENX HA TECTO-
BbIE BO3JICHUCTBUA

VmitynbCHas ¥ 1IEpeXOHAs XapaKTEPUCTUKH Lie-
. Peakimsi 1iemM Ha MOpOW3BOJIBHOE BO3JICH-
CTBHE. XapaKTepUCTHKA NIEPEXOIHBIX ITPOLIECCOB
B IACCHBHBIX M AKTUBHBIX LIETISIX 2JIEKTPOHHBIX
cxem. AUX, uMIysIbCHAas 1 TIEPEXOTHAST XapaKTe-
puctuky. CBsi3b BpEMEHHBIX U YAaCTOTHBIX Xapak-
TepUCTUK 1enu. JI0OpOTHOCTH  Y3KOIMOJIOCHBIX
CHCTEM U JUTUTETLHOCTb MEPEXOTHBIX ITPOLIECCOB.
OOr1re BOMpoCkl MPOSKTUPOBAHME CIIOKHBIX CH-
CTEM U UX MaTeMaTu4yecKoe MojieiupoBaHue. Jle-
KOMITO3HIIHMSI CUCTEMBbI HA TIOJICUCTEMBI, OJTHO-
POIHBIE N0 (DH3MYECKON MPHUPOJIE, MX MaKpOMO-
JIENUPOBAHNE U TIOCTISMYIOIIMIA CUHTE3 MOJICNN
VICXOJHOW CHCTEMBL

0,5

AHanu3 4yBCTBH-
TEJILHOCTH JJIEK-
TPOHHBIX CXEM

[TocranoBka 3amaun. OmnpeneneHuss 4YyB-
CTBUTENIBHOCTH. (OCHOBHBIE TIOHATHA U
onpeneneHus. YyBCTBUTEIBHOCTh Iepesa-
TOYyHOU (QyHKIMU Lenu. UyBCTBUTEIBHOCTD
HyJIEHW M TOJMOCOB. YyBCTBUTEIBHOCTH
JTOOpPOTHOCTH W PE30HAHCHOW 4YacTOThl B
Y3KOIIOJIOCHBIX CUCTEMax. MHoromapamer-
pryeckass ~ 4yBCTBUTENIBHOCTb.  Pacuer
MYHC (MHOronapamMeTpu4eckoi 4yBCTBU-
TEJIbHOCTU HAaUXYIUIEro cllydyasl) Mpu Mpo-
E€KTUPOBAaHWH NMPHUMEHHUTEIBHO K YCIOBUAM
peaNbHOr0 IPOU3BOJCTBA M3JIEIUN DIIEK-
TPOHHOW TeXHHUKHU. CTaTHCTHYECKass MHO-
rornapaMeTpu4ecKas 4yBCTBUTEIBHOCTD.

Ananuz YYBCTBUTCIIbLHOCTH 3JICK-
TPOHHBIX CXEM

0,5

8T



Tema

No | HanMeHOBaHHE TEMBI . ConepxaHue NpaKTHUYECKUX
ConeprkaHue JEKIMOHHBIX 3aHATHI aK.4u. N aK.4. | JJaOOpaTOpHBIX | aK.d.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHATHH
Pacuer 4yBCTBHTENBHOCTH K Tapa3HTHBIM
napamerpaM. OrneparioHHbIN YCHIUTEb KaK
CIICITMAITLHBIN CITy4Jal 3JIEMEHTA SJICKTPOHHOM
[IpumeHeHne MeTo- H ya KIp
. | emu ¢ Tapa3suTHBIMU Tlapamerpamu. Pacuer
Jla IPUCOCTUHEHHON
qyBCTBUTEIILHOCTH MOAYJIS, (ha3bl, JOOPOTHO-
CUCTEMBI ypaBHE- Pacuer uyBCTBUTENLHOCTH K Tapa-
9 - CTU. AHaIM3 YyBCTBUTEIBHOCTH MeTozoM | 1 0,5
HUH K aHAJIA3Y 9yB- . 3UTHBIM ITapaMeTpaMm.
MIPUCOCIMHEHHOM CHUCTEMBbI TI0  4YacTOTe.
CTBUTEIBLHOCTH
.. | Onpenenenre SKCTPEMYMOB — aMILIUTY/AHO-
AJICKTPOHHBIX IIeTICH - .
YaCTOTHOM XapaKTEPUCTUKU U TPYIIIOBOM
3a0epKKM CHI'Hajna.  TemmeparypHas 4yB-
CTBUTEBHOCTE.
[lpumeHeHne TOMOJOTUYECKON  (hopMyIIbI
pacuera YyBCTBUTEIBHOCTH. AHAIHM3 YYB-
AHanu3 4yBCTBHU- . A o
TETBHOCTH LEemeH A CTBUTCIIBHOCTH METOJOM IIPUCOCAMHCHHOU HaJIN3 9yBCTBUTCIIbHOCTHU LCTICU
(YHKIMOHABHbIX CXEMBI B MaKeTaX MPHUKIAJHBIX MPOrpaMM o 1 (DYHKIIMOHATBHBIX CXeM C 00-
10 C;:M ¢ OBpaTHBIMH ABTOMATH3MPOBAaHHOMY  TPOEKTUpOBaHWIO | 1 | paTHbIMH cBs3siMu  Tomojormye- | 0,5
JJEKTPOHHBLIX cxeM. Teopema 00 DKBHBa- ) -
CBA3AMH TOTIOIOrH- HeHT;%CTH TOHOJ‘IOFI/I‘IGCKI/II))( MoJesIell UCXo SN METONANI, AITOPHTN Pe
YEeCKAMH METOLAMHU. . . annsannun MeTona.
HOU CXEMBI ¥ PUCOSTUHEHHOW CXEMBI B TIPH-
pareHusx. AJTOPUTM peaTi3alliiid METOIA.
[TocranoBka 3amaun. OCHOBHBIE Ompeese-
HUS U TIOHATHA. YCJIOBHas M Oe3yclOBHAas
ontumuzanus. 3amada Jlarpamxka o MUHE-
MU3aIlUK ¢ orpaHuueHusiMu. Kiaccudeckas
3aja4a MUHUMH3AUA 0€3 OTpaHUYCHUH. [TpoGnemMpl MHHMMH3AIUHN TIEJIe-
11 Beenenue B Teoputo | [IpoGieMbl MUHUMU3AIMK 1IeTeBON (DYHK- 1 BOM (DYHKIIMM MHOTHX TEpEeMEH- 05

OIITUMM3AIINN

MM MHOTUX NepeMeHHbIX. OCHOBHOM HTe-
PaIMOHHBIN aNTOpUTM MUHUMU3aLMKA. Mat-
pula JIMHEHHO HE3aBHCUMBIX HAIPaBJICHUU.
Br16op HampaBieHHs U TIOUCK BIOJb JTUHUU
cnycka. OnpeieneHye onTUMaIbHOTO 1Iara.
WuTepnomnsiuus napa®osiol M KyOM4ecKuM

HbIX. MHTepnomsuus napadosnoil u
KyOHMYeCKUM MOJIMHOMOM

67



n/n

HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

ConepxaHue JEKIMOHHBIX 3aHATHI

aK.4.

ConeprxaHue MPaKTUIECKUX
(ceMUHaApCKUX) 3aHATUIA

aK.d.

Tema
71a00paTOPHBIX
3aHSATUI

aK.d.

IIOJIMHOMOM

12

KBanpatuunbie
(GyHKINH MHOTHX
TepEeMEHHBIX

Marpuna 'ecce. [Tonck G — conpspKeHHBIX U
JVUHENHO HE3aBUCUMBIE BEKTOPOB. MeToibl
CIycKa Ipu MuHUMM3ALMK. Hanckopeumii
CycKk. Meron COIpPSIKEHHOTO TIPagUeHTA.
Meron Herotona. IIpoektupoBanue Ha OCHO-
Be MuHMMM3auuM. llocraHoBka —3amaum.
CpenHekBaipaTHUecKue IEeBble  (DYHKIIUH.
MunuMakcHble — pemieHus.  MuHuMHU3aLus
YyBCTBUTEJIHOCTEH. AHAIN3 LIEeNeld METOI0OM
Momnre — Kapiio.

CpennexBagpaTiieckue  IIeIeBbIe
¢byHkuu. MUHHMaKCHBIE — perlie-
HUS. MUHUMH3AIUST 4yBCTBUTEIIb-
HOCTel. AHaiu3 Lened MeToloM
Mounrte — Kapio.

0,5

13

[IpoekTupoBanue Ha
OCHOBE MUHUMHU3a-
117071

MunuMu3anus cpeIHEeKBagpaTUUECKOU 1ie-
neBoit pyakumm gt AUX  uimbTpa HUK-
HUX 4aCTOT LIENIN C UCIOJIb30BAaHUEM METO/1a
IIPUCOEAVHEHHON CUCTEMBl YPaBHEHUH IS
pacuera BEKTOpPAa IIEPBBIX IMPOU3BOJIHBIX.
Cratuctuyecknue MeToAbl aHanu3a. Meron
Momnte-Kapno. Tunossle cTaTHCTHUYECKHE
pacnpeneseHus JOIYCKOB KOMIIOHEHTOB.

MuHuMu3anus — CcpeHEKBaApaTh-
4ecKOW 1esneBod (YHKUUHU JUIs
AYX ¢unpTpa HIKHUX 4aCTOT

14

ABTOMAaTU3UPOBAH-
HBIN aHAIU3 DJIEK-
TPOHHBIX CXEM

CTpyKTypa TMakeToB IMPUKIIATHBIX MIPOTpaMM
(IIITT) mo aBTOMATH3UPOBAHHOMY AaHAIU3Y
ANIEKTPOHHBIX cXeM. CHHTaKCHC TpeIoiKe-
HUI omucaHus 0a30BOro HaboOpa IEeMEHTOB
JJIEKTPOHHBIX LENel. YIpaBJICHUE 3a/1aHUs-
MH Ha pacyeT ¥ BBIBOJ PE3YJIbTATOB aHAIN3A.
CriocoObI 3a/1aHKs YIPaBISEMBIX JTUHEHHBIX U
HEJIMHEHHBIX MCTOYHUKOB TOKA M HarpsDKe-
HUs1. CriocoObl onrcanust (PyHKIMI CUTHAJIOB.
Omicanne CcXeMHBIX Mojelied kimouei. MH-
dopmarmonHoe obecrieuenue [1I1I1. Padota ¢
oubmmotexolr Makpomozeneii. Pabora ¢ rpa-
(DUYECKIM TTOCTIIPOIIECCOPOM.

CriocoObl 3a1aHusl  yIpaBIIsiEMBIX
JIMHEHWHBIX U HEINWHEHMHBIX HCTOY-
HUKOB TOKa M HampspkeHus. Cro-
coObl omucanus (YHKIUNA CHUTHA-
J10B. Onucanyue CXeEMHEIX MOJeNIEH
KJTFOUEeH.

Bcero AYJAUTOPHBIX YaCOB

16
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Tabnuma 5 — Buasl 3aHATHI O TUCHUIUIMHE U pacTIpe/ieSICHUE ayIMTOPHBIX YacoB (3aouHas popma 0OydeHUs)

HOTEHIIMaJI0B. HeaBTOHOMHEIE MHOI'OIIO-
mocHUKU. CBOMCTBA TIOJHOM MaTpPHUIIbI
MIPOBOAMMOCTEN MHOTOMOJIFOCHUKOB. Mart-
pHULIBI TPOBOJMMOCTEN AUCKPETHBIX KOM-
MMOHEHTOB JJIEKTPOHHBIX CXEM M HHTE-
TPAJIbHBIX CXEM. AJTOPUTM MOJIYYEHUS
MaTpULbl TPOBOJAUMOCTEN  DJIEKTPOHHOMN
CXEMBI

LBl MPOBOJMMOCTEN AUCKPETHBIX
KOMIIOHEHTOB JJICKTPOHHBIX CXEM
U UHTETPAIbHBIX CXeM. AJTOPUTM
MOJYYECHUS] MAaTpHUIlbl TPOBOJIHU-
MOCTEU JIEKTPOHHOU CXEMBI.

Tema
Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
Coneprkanue JEKIMOHHBIX 3aHATHI aK.4. . aK.4. | Ja0OpaTOpHBIX | aK.d.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHApCKUX) 3aHATHH .
3aHSATUN
3amayr CXeMHOT0 MOJeNHpOoBaHus. MUHU-
MalbHbIA 0a30BbIii HAOOpP KOMIIOHEHTOB
JJI1 MOJACIMPOBAHUS DJICKTPOHHBIX CXEM. Oo0mnacTe MIPUMEHEHUSI r100ane-
AJIEKBaTHOCTh CXEMHOM MOJIEJIH MOJEIIH- HBIX, JIOKAIBHBIX MOJEIEH U MO-
pyemomy o0BekTy. Hepapxus C)%GMHBIX Jeneit TMHEHHBIX IPHPATICHU Ha
Mozenel u ux knaccudukanus. Beibop TH- npuMepax P-N Tepexosia 1 GHIIo-
1 | CxemHoOe Mozenu- 1a CXeMHOW MOJIENIM B 3aBUCUMOCTH OT IIe-
. 0,5 | mapHOro Tpan3ucropa. Teopema — —
poBaHue neit ananuza. OO0nacTb TMPUMEHEHUs TJI0- 5 %
OaJIbHBIX, JIOKAJIBHBIX MOJENEH U MoAeaeH HOROOWS UL ijeHHHX CHCTeI\f'
JMHEHHBIX TPUPAIIEHUI Ha MpUMepax P-n Monenu TMHEHHBIX NPUPAIICHAH.
nepexoja M OWIOJSAPHOTO TPaH3UCTOPA. OcCHOBBI ~ CHHTE3a  IJIO0ANBHBIX
TeopeMa o001 JUHEHHBIX CHUCTEM. MOJECIICH.
Mopnenu nuHelHbIX npupaiieHuid. OCHOBBI
CUHTE3a TI00aTbHBIX MOJEIEH.
OCHOBHBIE XapaKTEPUCTUKH MaTeMaTuye-
CKOM MOJIENIH, CBSA3BIBAIONIECH BHYTPEHHHUE 05
U BHEIIHHE MapaMeTpbl MOJAEIUPYEMOro ’
o0bekTa. MoaenupoBaHue B OTHOPOJHOM U MopenupoBaHue B OJHOPOJAHOM
HEOJHOPOJHOM  KOOPJMHATHOM  Oasuce. KOOPJIMHATHOM 0a3uce Y3JIOBBIX
XapakTepUCTUYECKUN TOJUHOM LIENHU, UH- OTEHIINAJIOB. HeaBTOHOMHBIE
TeprpeTanus COOCTBEHHBIX YHCEN U BEKTO- MHOTOLOIEOCHAKH CroiicTsa
POB MaTpHIl TpH MOJETUPOBAHHH DJIEK- MOMHOH  MATPHIBI  MPOBOIHMO-
Maremaruueckoe TPOHHBIX 1leniell.  MoaenupoBaHue B 0Ji- .
2 0,5 | cTeif MHOTOITOJIFOCHUKOB. Matpu- — —
MOJICIIUPOBAHNE HOPOJHOM KOOPJUHATHOM 0a3uce y3JIOBBIX

1¢



Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHITHH
Meton curHanpHbeIX rpadoB Kak
CPEACTBO JUIS AHAJTUTHYECKOTO
aHaliM3a JJEKTPOHHBIX  LIETIeH.
AJIeKBaTHOCTh CUTHAJIBHOTO Tpa-
da anrebpamyeckoil  cucreme
ypaBHeHuH. [lonmydeHnue maTpuisl
OcHoBHble TOHATHS U omnpenenenus. Co-
5 nepenay  HOPMAJM30BaHHOTO U
TaBJICHUE CHUCTEM ajr WYICCKUX B-
CTABIICHUC CHCTCM ajirebpantcc ypa HEHOPMAJIM30BAHHOTO  CHUTHAJIb-
HEHUI 3JIEKTPUUIECKOT0 PAaBHOBECHS 1IEH B
- T HBIX TpadoB M HUX DKBUBAJICHT-
torosiornyeckoit hopme. Tomomormueckas
(bop . HOCTh. Pemenne rpada ¢ momo-
Hanpasnenusie UHTEPIIPETAllUs OCHOBHBIX COOTHOIICHUN o
8 . b0 TOMOJOTUYECKUX OIEpaIHid.
3 | rpader. Matpunbl 1 | MEXAY INEepeMEeHHBIMH BeTBei. Y3moBoii | 0,5 0,5 — —

rpadsl

aHaIu3 JHHEHHBIX cxeM. [loHarue 0000-
HIeHHOW BeTBU rpada. MammuHoe hopmu-
pOBaHME Y3TIOBBIX ypaBHEHUH Ui JTWHEH-
HBIX PE3UCTHBHBIX cxeM u R, L, C — nenei
B YCTaHOBUBIIEMCS PEXKUME PabOTHI.

KocBenHble M IpsiMBIE METOMBI
IIOCTPOCHMSI CUTHAJIBHOTO rpada
ITACCUBHBIX M aKTUBHBIX DJICKTPH-
yeckux neneil. Iloctpoenue rpa-
da 11 JUCKPETHBIX KOMIIOHEH-
TOB DJJICKTPOHHBIX LENEH W s
(YHKIIMOHAJIBHBIX y3JI0B HAa UHTE-
IpalbHBIX CXeMaX. AJTOPUTM IIO-
CTPOCHMSI CUTHAJIBHOTO Trpada
JJIEKTPOHHOU CXEMbI KOCBEHHBIM

" IPpAMBIM MCTO/IaMH.

¢c



Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHSATHI
Meron curHanpHbIX TrpadoB Kak
CpPEACTBO JIJIsl aHAJIUTUYECKOTO aHa-
JM3a DJIEKTPOHHBIX ILeneil. Agek-
BaTHOCTh CHTHAILHOTO Tpada ai-
AJIeKBaTHOCTh CHTHAJILHOTO Tpada anreo- . .
. . reOpanvecKoil cucTeMe ypaBHEHHIA.
pandeckoi cucreme ypapHenuil. [lonyuenue
[lomydyenue  Matpuipl — mepenay
MaTpUIlbl Teperady HOPMATU30BAaHHOTO U
HOPMAJIM30BAHHOTO U HEHOPMAIIH-
HEHOPMAJIM30BAHHOTO CUTHAIBHBIX TpadoB
30BaHHOTO CUTHAJIbHBIX IpadoB U
U WX DKBUBAJIEHTHOCTh. Pemenue rpada c
MeTto/1 CUTHaJIBHBIX . UX OKBHBAIEHTHOCTb. Pelienue
MOMOIIBI0  TOTOJOTHYECKUX  OMEpPALUM.
rpadoB Kak cpe- rpada ¢ IOMOIIBIO TOMOJIOTHYECKUX
KocBeHHble U TIpsSIMbIe METOJIbI TOCTPOCHUS .
4 | cTBO JUIsI aHAJIUTH- 0,5 | onepaumii. KocBeHHble U TpsiMbIe — —

YCCKOI'o aHajin3a
QJICKTPOHHBIX ueneﬁ

CUTHAIBHOTO rpad)a MaCCHBHBIX U aKTHBHBIX
anektpuueckux 1ened. [loctpoenue rpada
JUTSL JTUCKPETHBIX KOMIIOHEHTOB 3JIEKTPOH-
HBIX 1eneid u A (QyHKIMOHAIBHBIX Y3JI0B
Ha WHTETPAIBHBIX CXeMaX. AJTOPUTM TO-
CTPOEHUSI CUTHAJILHOTO Tpada IMEeKTPOHHOM
CXEMbI KOCBEHHBIM U MPSMBIM METOIaMH.

METO/IbI ITOCTPOECHUSI CHUTHAIBHOIO
rpada MAcCUBHBIX W aKTUBHBIX
eKTpudeckux uenen. [locrpoenne
rpada 11l JUCKPETHBIX KOMITOHEH-
TOB JJIEKTPOHHBIX LENed W Ui
(YHKLIMOHAIBHBIX y3710B Ha WHTE-
TPAIbHBIX CXEMaxX. AJTOPUTM IIO-
CTPOEHMsI CUTHAJIbHOTO rpada 3iek-
TPOHHOM CXEMbl KOCBEHHBIM H
IPSIMBIM METOJJAMU

e



Tema

No | HanMeHOBaHHE TEMBI . ConepxaHue NpaKTHUYECKUX
ConepxaHue JEKIMOHHBIX 3aHATHI aK.4. N aK.4. | JJaOOpaTOpHBIX | aK.d.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHATHI
YacTOTHBIM METOJ aHaju3a. 3a-
OcHOBHBIE TIOHATHS W oOmpenciacHus. Brul Jlatiil, PCIIACMBIC TIpH afajnse
5 . pea ) AJIEKTPOHHBIX CXEM B PEXKUME Ma-
Op CHCTEMBI JIMHEHHO HE3aBUCUMBIX IIe- 1Toro cHTHANA. XapaKTepHCTHYe-
PEMEHHBIX COCTOSIHUS JUISI TOMOJIOTHYECKU ckuii nomHoM nenu. Hym u mo-
HEBBIPOKICHHBIX  DJICKTPOHHBIX  IICTICH. JEOCHL  [IEPeIaTOYHON  (pyHKIUH
MarpuyHasi 3anuch CUCTEMbI YpPABHEHHI nenu. YcroitunBocth. CBOOOTHBIC
MEPEMEHHBIX COCTOSIHMSI B HOPMAJIbHOM U BBIHYXJCHHbIE KONeOaHUs B
Meron npocTpaH- o
5 CTBA COCTOSHM dopme. Metonel coctaBieHuss marematd- | 0,5 | yCTOWYMBBIX 3JIEKTPUYECKHUX Iie- — —
YECKOM MOJIeNIM IIENU B MPOCTPAHCTBE CO- msxX. OTKIIMK HA IEPUOJUYECKUE U
CTOSHUM. AJNTOpUTM TNOIYYEHHUS] MaTpUy- HCIICPUOJIUYICCKUAC  BO3JICUCTBUA.
HOTO YpaBHEHHUSI IEPEMEHHBIX COCTOSIHUS C Ces3p npeobpasosanus Jlamiaca
IOMOLIBI0 Tomonorudeckux marpui. Cro- gf npeodpasoBaHHEM . Dypee.
cOOBI TMOJIyYEeHHUS BBIXOJHBIX YpaBHEHUH B CJIOBHA HCHUCKQKXCHHOU 11Cpeaa-
Yd CHUTHajla. YCJIOBHS COIIacoBa-
MaTpUYHOM BH/JIE. o
HUs IreHepaTopa ¢ Harpys3kou. Pe-
akuus uaeanpHoro guuptpa HY. 0,5
YacToTHBIN METON aHaNM3a. 3aaaqu, pela-
€Mble MpPU aHaJU3€ SJIEKTPOHHBIX CXEM B
pexuMe Majioro curHaia. XapaKTepHCTH-
yecKui monuHoM uenu. Hynu m mosrochl
nepefaToyHo (QYHKIMH Tenu. Y CTONYH-
BoCTh. CBOOOIHBIE M BBIHYK/IEHHBIE KOJIe- YacToTHBIH  METOH  aHaju3a.
6 MajocurHanbHBIH 0aHMsI B YCTOMYMBBIX DJEKTPHUUECKUX IIe- 05 VYcaoBus coriiacoBaHusi TeHepa-
aHAIN3 max. OTKJIMK Ha MEPUOJIMYECKUE U HENEpU- | ' | Topa ¢ Harpy3koul. Peakuusa uue-

onuyeckue BoznedcTBus. CBsA3b npeobpa-
3oBaHus Jlammaca ¢ mpeoOpa3oBaHuEM
@ypbe. YcnoBus HEMCKa)KEHHOH Iepefadn
CUTHaJIa. YCIIOBHS COIJIACOBaHMs IeHepa-
TOpa ¢ Harpy3koil. Peakius wuneanbHOro
¢unbTpa HY.

anpHOTO (hrtbTpa HY.
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n/n

HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

ConepxaHue JEKIMOHHBIX 3aHATHI

aK.4.

ConeprxaHue MPaKTUIECKUX
(ceMUHaApCKUX) 3aHATUIA

aK.d.

Tema
71a00paTOPHBIX
3aHSATUI

aK.d.

Peakuus snexkTpoH-
HOH IIeNH Ha TEeCTO-
BBIE BO3JICUCTBUS

WmrynbeHast U niepexo/iHasi XapaKTepUCTHKH 1ie-
. Peakimsi e Ha MOPOW3BOJIBHOE BO3JICH-
cTBUE. XapaKTepHUCTUKA MEPEXOIHBIX MPOLIECCOB
B IACCHBHBIX M aKTHBHBIX LETSIX JIEKTPOHHBIX
cxem. AUX, uMIysIbCHas! 1 TIEPEXOTHAsT XapaKTe-
puctuky. CBsi3b BpEMEHHBIX M YaCTOTHBIX XapaK-
TepUCTUK 1ienu. J0OpOTHOCTH  Y3KOIOJOCHBIX
CHCTEM U JUTUTETLHOCTb MEPEXOTHBIX ITPOLIECCOB.
OO1e BOmpockl MPOSKTUPOBAHKE CIIOKHBIX CH-
CTEM M UX MATEMaTUuecKoe MozenpoBanue. Jle-
KOMITO3ULIMSL CHCTEMbI Ha TIOACHCTEMBI, OJTHO-
POIHbIE 0 (DH3MYECKON MPHUPOJIE, MX MaKpOMO-
JISIIMPOBAHNE W IOCISAYIOUMI CHHTE3 MOJIEIN
HUCXOIHOU CUCTEMEI.

0,5

AHanus 4yBCTBU-
TEJIbHOCTH DJIEK-
TPOHHBIX CXEM

[TocranoBka 3amaun. OmnpezneneHus 4YyB-
CTBUTENBHOCTH. (OCHOBHBIE TIOHATHUA U
omnpenencHusa. YyBCTBUTEIBHOCTh Ilepesa-
TOYHOM QyHKIMH 1enu. UyBCTBUTEIBHOCTD
HyJIEl M TOJIIOCOB. YyBCTBUTEIBHOCTH
JNOOPOTHOCTH M PE30HAHCHOM YacTOTHI B
Y3KOIIOJIOCHBIX CHUCTEMax. MHoromapaMmer-
pUYeckas ~ 4YyBCTBUTEIBHOCTb.  Pacder
MYHC (mHOrOmapamMeTpu4eckoi 4yBCTBU-
TEIbHOCTU HAWXYJIIEro Cilydas) Mpu Mpo-
€KTUPOBAHUU NPUMEHUTEIBHO K YCIOBHUAM
pPEAIbHOTO TPOU3BOJCTBA H3ACIUN DIJIEK-
TPOHHOM TeXHUKHU. CTaTucTUdecKass MHO-
rornapameTpuieckasi YyBCTBUTEIBHOCTD.

0,5

AHanu3 4yBCTBUTEIBHOCTH JJIEK-
TPOHHBIX CXEM

0,5

q¢



Tema

No | HanMeHOBaHHE TEMBI . ConepxaHue NpaKTHUYECKUX
ConeprkaHue JEKIMOHHBIX 3aHATHI aK.4u. N aK.4. | JJaOOpaTOpHBIX | aK.d.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHATHI
Pacuer 4yBCTBUTENBHOCTH K MApa3UTHHIM
napamerpaM. OrnepanoHHbIN YCUIUTENb KaK
TIpuMeHeHHeE MeTo- CHEIMATIbHBIN CITy4dail 3JIeMEeHTa 3JIEKTPOHHOMN
. | Iem ¢ mapa3suTHLIMHU apaMerpaMu. Pacuer
J1a IPUCOETUHEHHOMN I p pametp
YYBCTBHUTEIILHOCTH MOAYJIA, ha3bl, JOOPOTHO-
CUCTEMBI ypaBHE- Pacuer uyBCTBUTENLHOCTH K Tapa-
9 it K anamsy avee | ST AHamm3 4yBCTBUTEIBHOCTH MeTonoM | 0,5 SUTHEIM ADAMETDAM — —
Yy MPUCOCIMHEHHOM CHUCTEMBI IO  YacTOTe. pameTpam.
CTBUTCILHOCTH . | Onpenenenre SKCTPEMyMOB — aMILIUTYAHO-
SJICKTPOHHDIX LCHCH | yacroTHOM XapaKTEpPUCTUKH U TpYIIOBOI
3a0epKKM CHTHajla.  TemmeparypHas 4yB- 05
CTBUTEIBHOCTD. ’
[lpumeHeHne TOMOJOTUYECKON  (popMyIIBI
AHaITH3 qyBCTBH- pacuera 4YyBCTBHUTEIBHOCTH. AHAJIU3 4YyB-
TeMBHOCTH Tenet u CTBUTEJIBHOCTH METOJIOM  ITPUCOECIMHEHHON AHaJIM3 YyBCTBUTEILHOCTH LIETIEH
(bYHKIHOHATBHBIX CXEMBI B MaKeTaxX MPUKIAJHBIX MPOrPaMM o U (QYHKIMOHAJIBHBIX CXEM C 00-
10 cgeHM c o6parHEmy | AETOMATH3HPOBAHHOMY npoekTupoBanuio | 0,5 | paTHBIMH CBSI3IMU  TOTIOJIOTHYE- — —
p SJICKTPOHHBIX CXCM. TeopeMa 00 »SKBHUBa- CKUMHU METOJIaMH. A_]'[r‘()pI/ITM pe-
CBASAMH TOIOIIOTH™ | pegrpoct Tomonormuecknx Mogeneit Hexoji- AIM3AIMH METOIA.
HCCKUMH METONIAMH. | 034 cxeMbI 1 MPUCOEIMHEHHOW CXEMBI B TIPU-
palleHusIX. AITOPUTM peaTi3allii METOA.
[TocranoBka 3amaun. OCHOBHBIE Ompeere-
HUS U TIOHATHA. YCJIOBHas M Oe3yclOBHAs
ontumuzanus. 3amada Jlarpamxka o MUHE-
MU3alMu ¢ orpannyeHusMu. Kiaccuueckas
3ajaua MHUHUMU3AIUH 0e3 OrpaHUuYeHUil. TTpoGieMbl MHHUMH3AIHHE  Tefie-
[Tpobnembl MUHUMM3ALMU 11€1€BOM (YHK- .
BBenenue B Teopuio o BOM (YHKITMM MHOTHX TE€PEMEH-
11 MM MHOTUX TepeMeHHbIX. OcHOBHOW ute- | 0,5 N — —
ONITHUMH3ALIUHA HbIx. MaTepnonsmus napadomnoit u | 0,5

paLMOHHBIN aIrOpUTM MUHUMH3ALMUA. Mart-
pHILIa JTMHEHHO HE3aBUCUMBIX HallpaBJICHUI.
Br10op HampaBiieHUs U MOUCK BJOJb JTUHUU
crycka. OmnpezieneHne ONTUMAIbHOIO I1ara.
Wureprionsinys napabosiol U KyOM4ecKUM
MIOJIMHOMOM

KY6I/I‘-IGCKI/IM IIOJIMHOMOM

9¢



Tema

Ne | HanmeHoBaHuE TEMBI . CopneprxaHue NpakTHYECKUX
ConepxaHue JEKIMOHHbIX 3aHATHI aK.y. . aK.y. | JabOpaTOpHBIX | aK.u.
/11 (pa3zena) TMCIUIUIMHG] (ceMMHapCKUX) 3aHATHH .
3aHITHH
Marpuna ['ecce. TTorck G — conpspKeHHBIX U
JMHEWHO HE3aBUCHUMBIE BEKTOPOB. Meroapl
CITycKa ﬁn MuHUMM3aMK. Hauckopeiimii Cpe/HeKBapaTHIECKHE  TIeTIEBbIe
ITYCK. HPSKEHHOT WCHTA.
KBanpatuunsie clyc CTOLL CONPSKCHHOTO ~ Ipa/iiCHTa ¢bynkimu. MUHHUMaKCHBIE —pelle-
Meron Herotona. IIpoektupoBanue Ha OCHO-
12 | byHKIIMM MHOTHX 0,5 | Hus. MuHUMH3AIMS YyBCTBHUTEIh- — —
N— Be MuHuMm3aimu. IlocraHoBka 3amaum. Hocrel. AHATS LeHoH MeTOROM
P CpeHeKBaIpaTHIeCKHe IIeIeBbIe (PYHKIIUH. M : K = 2
MUHUMaKCHBIE — pellieHus.  MUHUMU3ALUs OHTC — RapJIo.
YYBCTBUTEIILHOCTEH. AHAIN3 1IENIed METOI0M
Mownrte — Kapiio.
MuHUMHU3AIHS CPETHEKBAPATUIECKON I1e-
neBor ¢pyHkumu s AUYX  dunbTpa HUXK-
HUX YaCTOT MU C UCIOJIb30BaHUEM METO/1a
[IpoekTupoBanue Ha Hetm Naa MuHuMHI3aIMs  CPEHEKBAIPATH-
NPUCOETMHEHHONW CHUCTEMbI YPaBHEHHWH IS . .
13 | ocHOBEe MUHUMU3A- 1 | yeckoii ueneBoil GyHKIMU I — —
- pacuera BEKTOpa IEpPBbIX MPOU3BOJIHBIX. AUX
1 Cratuctuyeckue MeTObl aHanu3a. Meron (HIETPa HIDKHIX 9acTOT
Monre-Kapno. Tumoble cTaTUCTHYECKHUE
pacrnpeieneHus J0NyCKOB KOMIIOHEHTOB.
CTpyKTypa NMakeToB IMPUKIJIAJHBIX MIPOrpaMM
(IIITII) mo aBTOMAaTU3MPOBAHHOMY AaHAIM3Y
AMEKTPOHHBIX cxeM. CHHTaKcHC MpeasioxKe-
HUW ONUCAHUS 6a3(3B0§/0 Habopa 3J1eMEHTOB Crioco6bl 3a/aHUs  YIIPABISEMBIX 0,5
ANIEKTPOHHBIX LeTled. YTpaBlieHue 3a/1aHus- IMHEHHAIX ¥ HETHMHOHHEX HCTOU-
ABTOMAaTH3UpPOBaH- | MU Ha pacyeT U BBIBOJ| PE3YJIbTATOB aHAIN3A.
. . HUKOB TOKa M HampspkeHus. Cro-
14 | HbII aHANIMU3 DJIEK- Crioco0bI 3a/1aHMs yIpaBsieMbIX JIUHEHHbIX 1 | 1 COBbI onucanus yHKIui CHrHa — —
TPOHHBIX CXEM HEJIMHEHHBIX MCTOYHUKOB TOKA M HarpsDKe- 0 YHKI g
HUs1. CriocoObl onvcanust (PyHKIMI CUTHATIOB. J10B. UIMMCAHAC CXCMHBIX MOACIICH
OnucaHue CXeMHBIX Mojenel kimoueil. MH- KIIO9CH.
dopmarmonHoe obecrieuenue [1I1I1. Padota ¢
oubmorexolr Makpomozeneii. Pabora ¢ rpa-
(pUIECKUM OCTIPOLIECCOPOM.
Bcero ayiuTopHbIX 4acoB 8 4 —

L
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6 ®oH/1 OLEHOYHBIX CPEACTB /ISl MPOBeIeHUs TEKYLIero KOHTPOJIs ycneBa-
€MOCTH U MPOMEKYTOYHOM aTTeCTALMM 10 UTOraM 0CBOEHHS TUCHUTLUINHBI

6.1 Kpurepuu oneHuBaHust

B cootBercTBuM ¢ [lonoxeHneM 0 KpeAUTHO-MOIYJIBHOM CUCTEME OpPTaHM-
3a1Un 00pa3oBaTEILHOTO nporecca OI'bOY BO «1orl ' TY»
(https:/Amww.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf)
IIpU OIIEHUBAHUU C(POPMUPOBAHHOCTH KOMIIETEHUIUNA MO AUCIUILIMHE UCTIOIb3YEeT-

cs 100-0asutbHAas 1Ikasia.

[lepeueHb KOMIETEHIMI MO JUCIUIUIMHE M CIOCOOBI OIICHWBAHUSI 3HAHUU
IIpUBEJICHBI B TabmuIIe 6.

Ta6J'II/I]_Ia 6 — HepequL KOMHGTGHI.[I/IfI 10 AU CHOUIIIIMHC U CITOCOOBI OLCHUBAaHUA

3HAaHUU
Kona v HauMmeHoBaHue Croco0 oreHu-
O1neHo4HOE CPEeICTBO
KOMIIETEHIHA BaHUA
KommiiekT koHTpOIHN X
K-1, [IK-4 DK3aMeH POJIHPYIOIN
MaTepUaIoB JUIs dK3aMeHa

Bcero no tekyieit pabote B ceMecTpe CTyJIeHT MokeT Habpath 100 6amios,
B TOM YHCIIE:

— TECTOBBIM KOHTPOJb WJIH YCTHBIN ONpPOC HA KOJUIOKBUYMax (2 paboThl) —
Bcero 40 6anos;

— IpakTU4eckue padboTsl — Bcero 20 0aios;

— 3a BBINIOJIHEHUE MHIMBUYaJILHOTO U JIOMAIIHETo 3aAanus — Bcero 40 Oar-
JIOB.

DK3aMeH MpPOCTaBJISETCS aBTOMATHUYECKH, €CJIM CTYAEHT HaOpaj B TEUCHHUH
cemecTpa He MeHee 60 0aJIOB U OTUUTAJICS 32 KaXKIYI0 KOHTPOJIbHYIO TOUKY. Mu-
HUMaJIBHOE KOJIMYECTBO OAJIJIOB MO Ka)XJIOMY W3 BHJOB TEKYIIEH pabOThI COCTaB-
nseT 60% OT MaKCUMAaJIbHOTO.

DK3aMeH M0 JUCLMILTUHE MPOBOAUTCS MO pe3yibTaTaM paboThl B CEMECTpeE.
B ciyuae, ecnu nmosryueHHasi B ceMecTpe cymma OajsioB HE YCTpauBaeT CTYJCHTA,
BO BpEMs 3a4ETHOM HENIEIH CTYAECHT MMEET MPAaBO MOBBICUTH MUTOTOBYIO OLICHKY
au60 B opMe ycTHOTrO cobeceoBaHUs IO MPUBEAECHHBIM HUXE Bompocam (II.II.
6.5), 1100 B pe3ysbTare TECTUPOBAHMS.

[IIxana oneHUBaHUS 3HAHUI MPU MPOBEIECHUU MPOMEKYTOYHOU aTTECTAlUU
NpuBe/IcHa B TaOuIE 7.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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Taomuma 7 —IIkana orieHuBaHus 3HAHUI

Cymma 0asioB 3a BCe BUIBI OrnieHka o HAaIIMOHAJIBHOM IIKaJIe
y4eOHOH JeATEIHbHOCTH 3a4€T/7PK3aMeH
0-59 He 3auTeH0/HEYIOBIETBOPUTEIHLHO
60-73 3a4TeHO/yI0BICTBOPUTEIHHO
74-89 3a4TEeHO/XOPOIIIO0
90-100 3a4TeHO/OTIIMYHO

6.2 JlomaiHee 3a1aHne

B kauectBe JOMAIIHCTO 3aJaHusd o6yqa}om1/16051 BBIITOJIHATIOT Hpopa60TKy
JICKOMOHHOI'O MaTcpualia.

6.3 Tembl nu1s pedpepaToB (Mpe3eHTAlMd) — MHAUBUAYAJbHOE 32/IaHHE

JIns 3akpersieHus 3HaHWM M yMEHUW, MPOTPaMMOM JMCHUIUIMHBI IpEny-
CMOTPEHO BBINOJHEHUE UHANBUIYAIBHOTO 3a/1aHHUS.

3aganue. [Ipon3BecT ONTUMHU3ALNIO CXEMBI YCHIINTEIBHOTO KACKA/IA.

OnTumMusupyemas cxema IpeicTaBiIeT cOOOM yCHIIMTENbHBIN KackKaj co-
Oopannoro no cxeme O3 mbo ¢ koppekuueit HY nu6o ¢ OOC u paboraronuii Ha
CUHYCOHUJAIbHBINA CUTHAJ 3BYKOBOW YaCTOTBHI.

TpaH3uCTOp HE NOJKEH BBIXOAMTH 3a MPEAEIIBl aKTUBHOTO PEXUMA, T.€. CU-
HYCOWJIAJIbHBIM CUTHAJ HA BBIXOJI€ YCHIIMTENS HE JOJKEH UCKaXaThCs.

OnTUMU3HPYIOTCS TP BBIXOJHBIX HapameTpa:

— Ky — k02 duIueHT ycuneHus CXeMbl 10 HaMPSKEHUIO;

— f,— HIKHAA yacTOTa AUAIIa30Ha;

— lyorp.—TOK OTPEOIECHHUS.

AMIUIMTY1a BXOJAHOTO cuHycouaanpHoro curana 0.05 B. Hanpsbkenne nu-
tanus +12 B.

O tEn

O +En

cxema 1
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Tabnuna 8 — BapuanTsl 3a1aHuii

No Howmep | R.., , R, Jexs
BapHaHTa | cXeMbl | OM. Om. kI
1 1 0.1 90 16
2 2 0.2 30 18
3 1 0.2 50 5
-~ 2 0.2 40 19
5 1 0.1 80 17
6 2 0.2 60 15
7 1 0.1 30 10
8 2 0.2 40 12
9 1 0.1 80 14
10 2 0.2 100 16
11 1 0.1 40 18
12 2 0.2 50 7
13 1 0.1 60 19
14 2 0.2 30 |
15 1 0.1 100 7
16 2 0.2 40 16
17 1 0.1 30 18
18 2 0.2 50 8
19 1 0.1 40 10
20 2 0.2 70 12
21 1 0.1 60 14
22 2 0.2 30 16
23 1 0.1 40 18
24 2 0.2 30 12

B taGnune ykazanbl: R,.; — BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA BXOTHO-
ro curHania; R,— conporuBienne Harpy3Kku; fx — 4acToTa BXOJHOTO CUTHAJIA.

6.4 OueHoYHBbIE CPEACTBA JJIA CAMOCTOATEIbLHON PAa0d0ThI M TEKYIIETr0
KOHTPOJISA yCIIEBAeMOCTH
BapuaHTbI TECTOBBIX 3a/1aHU.

1) O npaBuIBHOCTH (PYHKIIMOHUPOBAHUS CUCTEMBI MOKHO CYJIUTH I10:
a) BBIXOJIHBIM MapaMeTpam;

0) BHYTpEHHUM apaMeTpam;

B) BHEIIHUM IapaMeTpam;

r) nmokazateisim 3PHEeKTUBHOCTH.

2) ITapaMeTpsl 37EMEHTOB O—IPYTrOMY Ha3bIBAKOTCS:
a) mapaMeTpbl KOMIIOHEHTOB;
0) BHyTpEHHUE TapaMeTphI;
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B) BHEIITHUE NTApAMETPHI;
I') MapaMeTphl CBSI3U AIIEMEHTOB.

3) BeixoHbIE TapaMeTphI 3aBUCST:

a) OT BHYTPEHHUX [apaMETPOB U MapaMETPOB CBSI3U 3JIEMEHTOB,
0) TOIBKO OT BHYTPEHHUX [TapaMeTPOB,;

B) TOJIBKO OT BHEUIHUX ITAPAMETPOB,;

') OT BHYyTPEHHHUX U BHEIIHUX [1APAMETPOB.

4) YcnoBue paboTOCIIOCOOHOCTH — 3TO COOTHOIICHUE MEXKTY:
a) BHYTPCHHUMH TTapaMeTpaMH U yCIOBUSIMU,

0) BBIXOJIHBIMU TTApAMETPAMU U TEXHUYECKUMU TPEOOBAHUSIMH,
B) YCJIOBUSIMU SKCILTyaTalliu U BHYTPEHHUMHU IMapaMeTpaMu;

I') nokazaTeasiMu 3P(HEKTUBHOCTH U YCIOBUSIMU IKCILTyaTaI|H.

5) AHaJIN3 YYBCTBUTEIIBHOCTH MOYKET MCIIOJIb30BaTh
a) METOJ IPHUPAIICHHH,

0) METO1 pa3peKECHHON MaTPHIIHI,

B) METOJ NpsAMOTro AuddepeHunpoBaHus;

') METOJI JINHEApU3aIIUH.

6) Meton Monte—Kapiio ucnons3zyercs rnpu
a) aHAJIM3€ CXEeM BO BPEMEHHOM 00J1acTH;

0) aHanu3€e Ha HauXyJIUH CiIyYaii;

B) CTATUCTUYECKOM aHAIIU3E,;

') aHAJIU3€ CXE€M B YaCTOTHOM OOJIacTH.

7) ®U3UKO—TOMOJIOTUYECKUE MOJICIN TPAH3UCTOPA MPEICTABIISIOT COOO:
a) cuctema JIAY,

0) cuctema HAY,

B) cuctema JIY B monHbIx auddepeHimanax;

r) cuctema J{Y B wacTHbIxX auddepeHiuanax.

8) OnHa 13 CXeMHBIX MOJIENIEN TPaH3UCTOpa 3TO
a) mojnenpb Taprara,

0) monenb JInHBuLIa;

B) MOJIe/Ib DH3eHXaydpa;

r) Mmojzienb Jlannay.

9) Ha pucynke nzo0paxxeHa CeKlusi MOJEIN TPaH3UCTopa
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a) 'ymmens—IlyHa;
0) Jlannay;

B) DiizeHxayspa;
r) JIuaBuIa.

10) Ha pucynke nzobpaxkeHa MOAeNb TPAH3UCTOPA
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a) 'ymmensa—IlyHa;
0) Diizenxayapa,;

B) D6epca — Moa;
r) JlunBua.

11) Ilpu aHanM3e HEIMHEWHOM LECHH 0 MOCTOSIHHOMY TOKY HMJIH BO BpEMEH-
HOM 00J1aCTH HETMHEWHBIN JIEMEHT. ..

a) 3aMEHSIOT €TO MapaMeTPUUECKON MaTEMaTHYECKON MOIEIbIO;

0) 3aMEHSIOT €ro TUHEHHON MaTEMaTHIECKON MOJIEIbIO;

B) UCKJIFOYAIOT U3 pacCMaTpUBAEMOM IIENHU MTyTEM pa3phbiBa LIETH;

I') 3aMEHSIOT €r0 HEJIMHEHHON MaTeMaTHYECKOM MOJIEIBIO.

12) YacTOTHBIM aHaIW30M HA3bIBAIOT BBIYMCIICHUE HAIPSHKEHHM B y3i1ax
CXEMBbI U TOKOB B €€ BETBAX KaK (DYHKIIHIO. ..

a) HAMpPSHKEHUS;

0) J4acTOTHI;

B) BPEMEHU;

I') TOKa.

13) Ilox aHanM30M IO TOCTOSSHHOMY TOKY IIOHMMAIOT pacCUMTaHHBIC
HaIpsHKEHUS B y371aX CXEMbI M TOKU BO BCEX €€ BETBSIX KaK (DYHKIIHH. ..

a) HATIIPSIKEHUS,;

0) J4acTOTHI;
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B) BpEMCHU;
I') TOKa.

14) BTopoii 1 mocieayonme KacKaabl OTIEPAIIMOHHOTO YCHITUTEIST MOJICTH-
PYIOTCS C TOMOIIBIO. ..

a) UICTOYHHKA HAINPSDKEHUS, YIPABISIEMOTO HANPSDKCHUEM;

0) UCTOYHHMKA TOKA, YIPABISIEMOT0 HAMPSHKCHUEM;

B) UCTOYHHKA HANPSLKEHHUSI, YIPABISIEMOTO TOKOM;

I') ICTOYHUKA TOKa, YIPABIIEMOr0 TOKOM.

14) B HeTMHEHHBIX CUCTEMaX ...

a) XapakTep MPOIIECCOB HE 3aBHCHUT OT BEIMYWHBI HAYAJTLHOTO OTKJIOHEHHUS,
BBI3BAaHHOTO BO3MYIIICHUEM;

0) XapaKTepeH PEKUM 3aTyXarolUX MEPUOANUYECKUX KOJIeOaHUi;

B) BBIXOJTHAS BEJMYMHA MPOIOPIIHOHATBHA BXOJHOMY BO3JICHCTBHIO;

r) opMa peakiuu CUCTEMBI 3aBUCUT OT BEJIMYMHBI BXOJJHOTO BO3/ICHCTBUAI.

15) Tlepenarounas XapakTEpHUCTUKA IICTH SBIIICTCSA MPSAMBIM MpeoOpa3oBa-
HueMm Oypre i ...

a) MEePeXOAHON XapaKTEepPUCTUKA LIETIH;

0) UMITYIbCHOM XapaKTEPUCTUKH LIETIH;

B) BXOJIHOTO CUTHAJA;

I') BBIXOJIHOT'O CUTHAJIA.

16) Ipocreiimryo MaTeMaTHIecKyt0 Mojaeab OY 0O0BIYHO NPEICTABISIOT B
BU/JIC UCTOYHUKA. ..

a) HAIPSIKEHUSI, YIIPABIIIEMOTO TOKOM;

0) HampsHKEHUs, YIPaBIIEMOTr0 HAMPSIKEHUEM;

B) TOKA, YIPABIISIEMOI0 HAMIPSKEHUEM;

r) Toka, ynpaBiiieMOro TOKOM.

17) Tlox HaYaIbHBIMK YCIOBUSIME TIPU MOJICITMPOBAHUU TTOHUMAIOTCS. . .

a) TOJIBKO TOKH BO BCEX BETBSX CXEMbI B HAUAJIbHBII MOMEHT BPEMEHHU;

0) TONBKO HANPSKEHUS BO BCEX Y3JlaX CXEMbl B HaUaJbHbII MOMEHT BpeMe-
HU;

B) HanpsDKEHHSI BO BCEX y3J1aX CXEMbI M TOKH BO BCEX €€ BETBAX B Hayallb-
HBII MOMEHT BPEMEHU;

I') HalpsOKEHUS U TOKA HA BXOJE M BBIXOJIE CXEMbl B HAYaJbHbI MOMEHT
BPEMEHH.

18) Ananuzom @ypbe HA3BIBAIOT pacyer...
a) ®UX uenwu;

0) AUX menw;

B) CIIEKTpa CUTHAJIA;

r) Ko3(purmenTa rapMOHUK.

19) KoadduimenT nogapinenus cuHpa3HON MOMEXH ONEPaIlMOHHOTO YCHUIIH-
TEJsI MOAEIUPYETCS C IIOMOILBIO. . .

a) HCTOYHWKA HAMPSDKEHUS, YIIPaBIsIeMOr0 HAPSKEHUEM;

0) HEpaBeHCTBA COMPOTHUBIICHUN B KOJUIEKTOPHBIX Tuieuax auddepeHnmnanb-
HOT'0 Kackaja,
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B) HCTOYHHKA HAIIPAKCHUSA, YIIPABILICMOI'O TOKOM;
F) HNCTOYHHKA TOKA, YIIPABJLICMOI'O HAIIPSIKCHHUCM.

20) [Ipu pacyere BBIXOJHOTO CHTHAJIA 3aBUCHMBIX UCTOYHUKOB TOKA U
HalpsDKEHUS 3HAUEHUs CUTHAJIa BHE 3a1aHHOIO IMalla30Ha U3MEHEHU apryMeHTa

a) MOJIAraroTCsl PAaBHBIMH MX 3HAUYCHHUSAM B KpallHUX TOYKaX;

0) moylararoTcsi paBHBIMH UX 3HAYCHUSAM PACCUMTAHHBIM MTyTEM JTHHEHHOMN
WHTEPIIOIALNN IECATH 3HAYECHNUN, IPEAIECTYIONX KPAWHUM TOUKaM;

B) T0JIaraloTCs paBHBIMU CPEJIHUM 3HAUYCHUSIM CUTHAJIA B AUara3oHe U3Me-
HEHHUsI apTyMEHTA;

I. HE PACCUUTBIBAIOTCS.

6.5 Bonpocsl /151 HOATOTOBKH K 3K3aMeHY (TeCTOBOMY KOJIJIOKBHYMY)
1) Ha3zoBuTe MUHMMAJIbHBIH 0a30BBIH HAOOP KOMIIOHEHTOB JIJISI MOJICITUPO-

BAHMS DJIEKTPOHHBIX CXeM. UTO 3HAYMUT aJE€KBATHOCTh CXEMHOU MOJENU MOJEIIH-
pyemomy o0bekTy? [lpuBeauTe nepapxuio CXeMHBIX MOJIeNied U UX Kilaccuduka-
uuto. Kak ocyiectBiisiercst BBIOOp THIAa CXEMHOW MOJENH B 3aBUCUMOCTH OT Lie-
Jeit ananuza?

2) KaxoBa 001acTh NIPUMEHEHUS TII00ATBHBIX, JIOKAJIBHBIX MOJEICH U MO-
Jiesiell TMHEWHBIX MPUpAIEHUH Ha puMepax P-N mepexonaa u OUMoJIspHOro TpaH-
sucropa? Teopema mogoOust njsl TUHEHHBIX cucTeM. MoJenu JTMHEWHBIX mpupa-
meHnii. KakoBbI OCHOBBI CHHTE3a TII00ATBHBIX MOJIETICH?

3) HazoBuTe OCHOBHBIC XapaKTEPUCTHKU MATEMAaTUYECKOH MOJENHU, CBS-
3bIBAIOIICH BHYTPEHHUE M BHEIIHWE MapaMeTphl MOAECIMPYEMOro o0beKTa. YKa-
AKHUTE OCOOEHHOCTH MOJEITUPOBAHUS B OJHOPOAHOM M HEOJTHOPOJHOM KOOpPJIUHAT-
HOM 0asuce.

4) Yto Takoe XapaKTCPUCTUYECKUMN MOJMHOM IICTH, MHTEPIpETaIs co0-
CTBEHHBIX YHCEJI M BEKTOPOB MATPHI] MPU MOICITUPOBAHUN IJICKTPOHHBIX IICTICH ?
VYkaxxure 0COOCHHOCTH MOJEIMPOBaHUS B OJHOPOJHOM KOOPIMHATHOM Oasuce
Y3JIOBBIX OTEHI[MAJIOB.

5) Yro mpeAcTaBISIOT COOOH HEaBTOHOMHBIC MHOTOMNOJIOCHUKH? CBOM-
CTBa IOJHOW MaTpHUIbl TPOBOAUMOCTEN MHOTOINOJIKOCHUKOB. MaTpHIlpl MIPOBOIU-
MOCTEU JUCKPETHBIX KOMIIOHEHTOB BJIEKTPOHHBIX CXE€M W WHTETPAJIbHBIX CXEM.
KakoB anroputm nojiy4eHusi MATpUIIbl TPOBOAUMOCTEN AIEKTPOHHON CXEMBI™

6) PackpoiiTe NOHATHS: HampaBiIeHHbIC Tpadbl, MaTpuibl ¥ rpadel. Hazo-
BUTE€ OCOOCHHOCTU COCTABJICHUSI CUCTEM aJIreOpanyecKuX ypaBHEHUH 3JIEKTpUye-
CKOT'O paBHOBECHS LIETIH B TOMOJIOTHUYECKOU (popme.

7) Ha3oBuTe 0COOCHHOCTH Y3JI0BOr0 aHaIM3a JUHEHHBIX cXeM. PackporiTe
noHsTHE 00001IeHHOM BeTBH Tpada. Kak ocymiecTBisieTcs MammaAOE (GOPMUPO-
BaHUE y3JI0BBIX YpaBHEHH AJIsl TUHEHHBIX pe3uCTUBHBIX cxeM U R, L, C — neneit
B YCTaHOBUBLIEMCSI peKUME pabOThI?
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8) PackpoiiTe MOHATHE METOAAa CUTHAJIBHBIX I'pad)OB Kak CpEACTBa IS
AHAJIMTUYECKOTO aHajau3a IEKTPOHHBIX Hener. Kak omeHuBaercs ageKBaTHOCTH
CUTHAJBHOTO rpada anredpandeckoil cucreMe ypaBHeHui? Kak momxydarot MaTpu-
Iy nepeiay HOPMAJIM30BaHHOTO M HEHOPMAaJIN30BaHHOTO CUTHAJIBHBIX Tpad)oB U UX
HKBUBAJICHTHOCTH?

9) TIlosicaute mporiecc penieHus rpada ¢ MOMOIIBIO TOMOJIOTHYSCKUX OIle-
pauumii. YeM OTJIMYAKOTCS KOCBEHHBIE M TIPSIMBIE METO/IbI IIOCTPOCHUSI CUTHAJIBHOTO
rpada MmacCUBHBIX U AKTUBHBIX IJIEKTPUUECKUX IETIeh?

10) OmummTe mporiecce mocTpoeHus rpada Uit TUCKPETHBIX KOMIIOHEHTOB
ANIEKTPOHHBIX Iened U Jisl (QYHKIMOHAJIBHBIX Y3JIOB Ha WMHTErPAJIbHBIX CXEMaXx.
KakoB anroputm mocTpOeHUsI CUTHAJIBHOrO rpada 3JeKTPOHHOM CXEeMbl KOCBEH-
HBIM ¥ TIPSIMBIM METOTaMH ?

11) Ha3oBuTe 0COOCHHOCTH METO/Ia MPOCTPaHCTBA cocTossHUU? [IpuBenute
OCHOBHBIC TOHATUA W ompeseneHus. Kak ocyiecTsisercs BbIOOpP CHUCTEMBI JIH-
HEWHO HE3aBUCHUMBIX MEPEMEHHBIX COCTOSHUS [JI1 TOMOJIOTMYECKHA HEBBIPOK]ICH-
HBIX DJIEKTPOHHBIX Meneil? Kak ocymiecTBisieTcss MaTpuyHasi 3aluCh CHCTEMbI
ypaBHEHUN IEPEMEHHBIX COCTOSTHUS B HOPMAJIbHOH Qopme?

12) Kakue CyIecTBYIOT METOJbl COCTABIICHHSI MATEMAaTHYECKOW MO
[ENU B MPOCTPAHCTBE COCTOSHUN? ONMHUIINTE aNTOPUTM MOJYyYEHHUS MATPUUHOTO
YPaBHEHHUS IEPEMEHHBIX COCTOSIHUS C IMIOMOIIBIO TOMOJIOrMYeCcKuX Marpull. Kako-
BbI CIIOCOOBI MOTYYEHUS BBIXOHBIX YPaBHEHUIN B MATPUYHOM BUJIE?

13) HazoBuTe 0COOCHHOCTH MaJIOCHTHAJILHOTO aHain3a. YTo mpeicTaBisieT
coOol M Kak IPOBOJMTCS YacTOTHBIM MeTona aHanuza? [lepeuncnure 3amauu, pe-
HIa€MBbIE MPU AHAIN3E DJIEKTPOHHBIX CXEM B PEKMME MAJIOTO CUTHANIA. XapaKTepH-
CTUYECKUI TOJMHOM 1enu. Hynmu u mosirockl mepeaaTouyHod (PYHKIMM IIeTH.
YcroitunBocth. Kak moaenupyroTcsi ¢CBOOOJIHBIE M BBIHYXKJEHHbIC KOJcOaHUs B
YCTOWYHUBBIX JIEKTPUUCCKUX TIETISX ?

14) Peakius 3JCKTPOHHOM IIEMM Ha TECTOBBbIC BO3AeHCTBHs. MMmynbcHas u
Nepexo/iHasi XapakTepucTUky 1enu. KakoBa peakius Uenu Ha TPOU3BOJIbHOE BO3-
nerictBue. KakoBa xapakTepuCTHKa MEPEXOJIHBIX MPOLIECCOB B MACCHUBHBIX U aK-
TUBHBIX IIEMSAX JIEKTPOHHBIX cxeM? Onumute AUX, UMIYJIbCHYIO U TIEPEXO0IHYIO
XapaKTEPUCTUKH.

15) OcoOeHHOCTH TPOBEICHUS aHAIN3a YYBCTBUTCIHLHOCTH SJICKTPOHHBIX
cxeM. Kak ompenernsiercsi onpenesieHus YyBCTBUTEIbHOCTh?. PackpoiiTe MOHSTHS:
YyBCTBUTEIHHOCTh TEPENATOYHON (DYHKIIMU IEMH, YyBCTBUTEIHHOCTH HYJEH U
MOJIFOCOB, YYBCTBUTEIBHOCTh JOOPOTHOCTU M PE30HAHCHON YaCTOTHI B y3KOIOJIOC-
HBIX CHCTEMAaxX, MHOTOITAPAMETPUYECKAsT YYBCTBUTEIBLHOCTD.
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16) [IpumeHeHHEe METO/Ia MPUCOCAMHEHHONW CUCTEMbI YPAaBHEHHUH K aHATIHU3Y
YyBCTBUTENBHOCTH IEKTPOHHBIX Hener. Kak ocylecTBisieTcss pacyeT 4yBCTBH-
TEJIBbHOCTH K Mapa3uTHbIM napameTpam? Kak ompenensieTcss TemneparypHasl 4yB-
CTBUTEIHLHOCTH?

17) BBenenue B Teoputo ontuMm3anur. OCHOBHBIC ONPEACICHUS M IOHS-
Tus. YUTo Takoe ycioBHas U 6e3yciioBHas ontuMuzanusi? Kak HailTu MUHUMAaIbHOE
3Hau€HUE (PYHKIUU C YYETOM OIpPEACNIEHHBIX OTPAHUYECHHU C TTOMOUIBI0O MHOXH-
tenent Jlarpanxa?

18) KBamparnunpie QyHKIIMUM MHOTHX nepeMeHHbIX. Matpuima ['ecce. Kak
oCymecTBIsieTcsl MOUCK G — COMPSKEHHBIX U JTUHEHHO HE3aBUCHUMBIE BEKTOPOB?
Onummre 0COOEHHOCTH METOJO0B: CIyCKa NMPU MHUHHUMM3ALUHU, HAUCKOPEHUIIEro
CITyCKa, CONPSDKEHHOT0 TpaanenTa, HproToHa.

19) INpoekTupoBaHre Ha OCHOBE MHHUMH3ALUH. CpeaHEKBaIpaTHYCCKHEC
nesneBble GyHKIUU. MUHUMaKCHBIE peneHrs. Kak ocyiecTBiIsieTcs: MUHUMU3AIUs
4yBCTBUTENbHOCTEH. AHanu3 ueneit merogom MounTe-Kapio?

20) IpoekTupoBaHHe HA OCHOBE MUHUMH3ALUK. OMUIIUTE MPOIECC MHHU-
MU3alMU CPeIHEKBaapaTHUecKoi 1eneBod PyHkuuu st AYX GpuiabTpa HIKHHX
YacTOT LEMH C MCHOJIb30BAHMEM METOJA IPUCOEAMHEHHONW CHCTEMBI YPAaBHEHUU
JUISL pacyeTa BEKTOpa MEPBbIX TPOU3BOIHBIX.

21) ABTOMAaTH3MPOBAHHBIA aHAIN3 JICKTPOHHBIX cxeM. KakoBa CTpyKTypa
naketoB npukiaaaHeix nporpamm  (IIIIII) mo aBTOMaTH3MpPOBAHHOMY aHAIU3Y
AIIEKTPOHHBIX CXEM?

6.6 IlpumepHas TeMaTHKa KypPCOBbIX padoT
KypcoBbie paboThl HE IPETyCMOTPEHBI YUSOHBIM TIJIAHOM.
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7 YueOHO-MeToAuYecKoe 1 HHGOPMAMOHHOE o0ecTiedeHne JUCHUILTUHBI
7.1 PexomMeHnayemas JJUTEpaTypa
Ocnosnaa rumepamypa

1. Kopones, A.JI. KomneroTepHoe MoieupoBaHne 00OBEKTOB, MPOIIECCOB U
cucreM: yueoHoe nmocooue / A.JI. Kopones, H.b. [TapmrykoBa. — Yensounck: U3 a-
Bo lOxHo-Ypan. roc. rymanutap.-nea. yn-ta, 2020. — 329 c. — URL:
https://djvu.online/file/XWDNtz4DahziX (nara oopamenus: 30.08.2024).

2. 3artonckuit, A.B. MHpopMalMOHHbIE TEXHOJIOTHH: y4eb. mocodue aiis
CTyZ. BYy30B, oOydJaronuxcs no HamnpasieHuto "Mudopmarruka u BeIYUCIUTEIbHAS
texHuka" / A.B. 3atonckuii. — M. : PUOP, 2023 . — 344 c.: ni. (8 7K3.)

/Jlononnumensvhaa 1umepamypa

1. U6parumon, H.X. [Ipakruueckuii kypc auddepeHnnaibHbIX ypaBHEHUN
M MAaTEMATH4ECKOro MoaenupoBanus. Kiaccuueckne n HoBble MeToAbl. Henuue-
HbIE MaTeMaThyeckue MeTo/ibl. CUMMETpUsI U MPUHIUIIBI WHBapuaHTHOCTH / Ile-
peBon ¢ anri. M.C. EmenbssHoBoi. Huxnuii Hoeropon: M3narensctBo Hukero-
POACTKOTO TOCYHUBEPCUTETA, 2007. — 421 C. — URL:
https://djvu.online/file/yg7CPPLGvDqTW (nara oopamenus: 30.08.2024).

2. Tapacuk, B.IIl. MaremaTnyeckoe MOAECIMPOBAHUE TEXHUUYECKUX CHCTEM:
VYyebnuk g By3oB. — Ma.: HuzaitalIPO, 2004. — 640 c. — URL:
https://djvu.online/file/v8X4ui3aayQmz (nara obparmienus: 30.08.2024).

3. AHnpueBckuid, b.P. DieMeHThl MaTEMaTHUYECKOTO MOJICIIMPOBAHHUS B TIPO-
rpamM-HbIX cpenax MATLAB 5 u Scilab / b.P. Auapuesckuii, A.JI. ®pagkoB. —
CII6.: Hayka, 2001. — 286 c¢. — URL.: https://djvu.online/file/b\VyoMabNRRTUq
(mara obpamenus: 30.08.2024).

4. Cmurt, [Ixon M. Marematuueckoe u 1udpoBoe MOACIUPOBAHUE JIJISI UH-
»enepoB u uccienosareneit / [lep. ¢ anrn. H.I1. Unsunoii; Ilox pen. O.A. Yem6-
poBckoro. — M.: MammnHoctpoenne, 1980. — 271 c¢. — URL:
https://djvu.online/file/28zFaaHFS5yfRz (nata oOpamienus: 30.08.2024).

7.2 ba3nl JAHHBIX, JIEKTPOHHO-OMOJINOTEYHbIE CHCTEMBI,
HH(OPMALIMOHHO-CNIPABOYHbIE U OUCKOBBIE CHCTEMBI

1. Hayuynas Oubmnuoreka Honl' TY : odunmanbHbIi caliT. — AJUYEBCK. —
URL.: library.dstu.education. — TeKcT : 371eKTpOHHBIH.

2. Hayuno-texuuueckas 6ubnuoreka BI'TY um. llyxoBa : oduimanbHblii
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TekcT : 3MeKTPOHHBIN.

3. KoHcynpTaHT CTyaeHTa : D3JEKTPOHHO-OMOMMOTEYHas cucrema. —
MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — Tekct
DIIEKTPOHHBIM.

4. YHuBepcuterckass OMOIMOTEKa OHJAWH : 3JIEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Tekecr :
AIEKTPOHHBIM.

5. IPR BOOKS : snexktpoHHO-0nOMMOTEUHAs cucteMa. — KpacHoropck. —
URL.: http://www.iprbookshop.ru/. — TeKcT : 37eKTPOHHBIH.
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8 MaTepuajibHO-TeXHHUYECKOe obecreyeHne JUCIUITUHbI

MartepuanbHO-TeXHUYEeCKasi 0aza oOecreurnBaeT MPOBEACHUE BCEX BHJIOB
JESITEIbHOCTH B TIpoliecce o0yueHusi, coorBeTcTByeT TpedboBanusm OI'OC BO.
MatepuanbHO-TEXHUYECKOE 0OecrieueHne MpeacTaBIeHo B Tadbmuie 9.

Ta6numa 9 — MarepualibHO-TEXHUUECKOE 00eCTIeUeHUE

HaunmenoBanue 000pyJOBaHHBIX Y4€OHBIX KAOMHETOB

Anpec (MecToIoo-
KEHHE) YIeOHBIX
KaOWHETOB

CreunanbHble TOMELICHUS:

Mynvmumeoutinas 1eKyuoHHas ayoumopus (48 nocadounvix mecm)
[Ipoekrop EPSON EMP-X5 (1 wr.); domamuuii kunoreatp HT-475
(1 mT.); mepcoHanbHBIA KOMIIBIOTEpP, JOKAIbHAs CETh C BBIXOJOM B
Internet

Komnwvromepuwiti knacc (11 nocadounvix mecm) it TPYNIOBBIX U WH-
JTUBUAYAIbHBIX KOHCYJbTAIUI, OpraHU3alii caMOCTOSTEIbHON pado-
ThbI, 000py/IOBaHHBIN yueOHOW MeOebI0, KOMIIbIOTEpAMU C HEOTPAHHU-
YEHHBIM JOCTYIIOM K ceTH MHTepHeT, Bkimoydas qocryn k ObC, nockoit
MapKEepHON MAarHUTHOU

[eM)

ayn. 206 kopr.

[eM)

ayn. 207 xopr.
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JInct n3MeHeHn! U NOIIOJIHEHUN

Howmep u3meHenus1, nata BHECEHUS N3MEHEHUS, HOMEP CTPAHULIBI JJI1 BHECCHUS
U3MEHEHU N

J1O BHECEHU I U3SMEHEHMUI: [IOCJIE BHECEHU I UBMEHEHUM:

OcHoOBaHUE:

IToanuce nuia, OTBETCTBEHHOTO 3a BHECEHUE N3MEHCHUM




