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1. HEJIU U 3AJJAYN JTUCHHUITINHBI
1.1. Heau 1ucuMNIMHBI

dopMUpOBaHHE Y CTYICHTOB 0a30BbIX 3HAaHUW B O0JACTH TEOPHUH
AJIEKTPUYECKUX TN W CO37JaHUE OCHOBBI JUIS YCIICIIHOTO W3yYCHHS HMHU
MOCJICTYIONTUX JUCIUIUIMH YICKTPOTEXHUYECKOTO, PAANOTEXHUIECKOTO U TEXHUKO-
KHUOEPHETUYECKOTO IUKIIOB.

1.2. 3agauu ocBOCHHUSA TUCHMILINHBI

1.2.1. latb mpeAcTaBI€HHE O BPEMEHH®IX W YACTOTHBIX XapaKTEPUCTHUKAX
TUTOBBIX JTUHEHUHBIX DJICKTPUUYECKUX IIETICH.

1.2.2. Hayuntes  WCHOJIB30BaTh  KJIFOUEBBIE  METOABI  JUIA  aHaIu3a
BJICKTPUYECKUX LIETICH.

1.2.3. IIpuBUTh HABBIKM U3MEPEHHS TUIOBBIX MAPAMETPOB U XAPAKTEPUCTUK
MIPOLIECCOB U LIECTEN.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JucrunmmHa  «OCHOBBI TEOPUM  IIETICH» OTHOCUTCA K JIHUCIHUIUIMHAM
oOsi3aTenbHOM yacTu 6110ka b.1 yueOHoro miana.

3. HEPEYEHb IIVTIAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUA 11O AUCHUITJIMHE

[Iporecc uzyueHust TUCHUIUTMHBI «OCHOBBI TEOPHUU IIeNei» HampaBieH Ha
dbopMupoBaHUE CICAYIONIECH KOMITIETCHITHU:

OIIK-2 — Crnoco6eH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM,
BO3HUKAKOIIUX B XOA¢ MNpo(ecCHoHATbHONU JEATEIbHOCTU, W NPUMEHSTh
COOTBETCTBYIOIIHNKA (HHU3UKO-MATEMATHIECKUN ammapar s ux (hopmanmsanuu,
aHajau3a ¥ IPUHATHS PELICHHUS.

Kon Pe3yabTaThl 00y4eHus1, XapaKTepu3ywue
KOMIIETEeH U chopMUPOBAHHOCTH KOMIIETEHITUMN
OIIK-2 3HATh BA)KHEHUIIIKME KIJIACCHI, CBOMCTBA U XapaKTEPUCTUKHU

OJICKTPUYICCKHX ueneﬁ B PCIKUMC I'apMOHHUYCCKOI'O BOSHCﬁCTBHH

YMeTb  BBIIIOJIHATH  PACYET  BPEMEHHbIX W YaCTOTHBLIX
XapaKTEepPUCTUK JIMHEWHBIX IENel, OmpeaessaTh MoKa3aTeiau
MPOLIECCOB B ILEMAX IpPU CTAHAAPTHBIX M  MPOMU3BOJBHBIX
BO3JCHCTBHUAX

BJIAJIETh METOJAMHU aHalu3a LENed BO BPEMEHHOW M YACTOTHOU
00JIaCTSX, B CTAIIMOHAPHBIX M MEPEXOMHbIX PEKUMaAX, METOAUKAMU




U3MEPEHUS MTOKa3aTelel U XapaKTEPUCTUK MPOLECCOB U Lienei

4. OB BEM JUCHMIIVINHBI

OO6mast TpyJI0EMKOCTh JTUCIHUIIUHBI «OCHOBBI TEOPHUM 1IETEH» COCTABIISIET
8 3.e.
Pacnpenenenue Tpy10eMKOCTH JUCITUTIIIMHBI IO BUaM 3aHSITHMN:

ouHasi popma 00yyeHust

5 5 Bcero Cemectpsl
Ubl yueOHOU paboThI

4acoB 3 4
AyauTopHble 3aHATHS (BCEro) 160 72 88
B Tom uucae:
Jlexun 72 36 36
[Ipaktuueckue 3austus (I13) 36 18 18
JlabopaTtopusie paboTtsi (JIP) 52 18 34
CamocrosiTeqibHasi padoTa 101 72 29
KypcoBas padora — — eCThb
Yackl Ha KOHTPOJIb 27 — 27
Buasl mpoMeXyTOYHOM arTecTanuu 3a4eT | DK3aMeH
OO61mast Tpy10€MKOCTb
aKaJEMHYECKHUE YaChl 288 144 144
3.€. 8 4 4




5. COAEPKAHUE JUCLHUTIIAHBI (MOYJIST)

5.1. Conep:xanue pa3iesioB IMCHUILUIMHBI U pacnpeiejieHne TPyI0eMKOCTH
10 BM/AM 3aHATHH

o4yHas popma 00y4eHUsI

Ne | HanmenoBan C Jlexmm| [ Ipaxr.| JIao. Beero,
oJIepKaHue pazena CPC
n/o HE TEMBI 51 3aH. | 3aH. qac
3 cemectp 36 18 | 18 | 101 | 144
1 |OcHoBHbIE [Ipenmer u 3amaun qucUMIUIMHEBL. MeTogsl | 12 6 6 33 57
[IOHSTHS U TEOpUu Lened B paMKax OOIIeH Teopuu
3aKOHBI AJIEKTPOMAarHUTHOTO TIOJIE U MPEAEIbl MX
Teopun MIPUMEHUMOCTH. OcobenHoCTH
MeKTpueckix| COBPEMEHHOTO COCTOSHHS 1 MEPCTICKTHBbI
Lenei Pa3BUTHS TEOPUU LICTICH.

dusnyeckre 0OCHOBBI TEOPUH IIETIEH: TOK,
MOTEHITUAT, HarnpsbKeHHe,
anekrpoaBkymmas cuna (JC). Cesizb
MTHOBEHHOW MOIIHOCTH M JHEPrHU C
TOKOM ©  HampsbkeHueM.  CpemHsis
MOIITHOCTb.

[laccuBHble (Harpy3ka) M AaKTUBHBIC
(ucTouHMKM) MeMeHTHI 1eneid. [lonstue u
BUABI cxeM 1emneidl. (Cxema 3aMerieHHs
(Moznenn). Mneanu3npoBaHHbIE TACCUBHBIC
snemMeHTel R, L, C m uX JIMHEHHEBIC
Mozaenu.  KoMMOHEHTHbIE  ypaBHEHHS
UJICTN3UPOBAHHBIX JJIEMEHTOB;
MTHOBEHHas MOIIHOCTb M DHEPTHs,
3amacaemasi (pacxomyemast) JJIEMEHTOM.

Mogenin  MCTOYHHUKOB — AJIEKTPUYECKOU
sHepruu. MneanbHbli UCTOYHHMK TOKa MU

HaIpsOKEHNS, uxX BOJIETAMIICPHBIC
xapakrepuctukun  (BAX).  Jluneiinbple
CXEMBI 3aMeleHUs peabHBIX

WCTOYHHKOB. DKBUBAJICHTHBIC MCTOUYHHKU
TOKA W  HalpsDKCHUsS.  3aBHCHUMEBIC
(ynpaBisieMble) UCTOYHMKH  TOKAa W
HaIpsOKCHUA W UX JIMHEUHEIE CXEMBI
3aMelICHHSI.

OCHOBHBIE TIOHATUS TONOJOTMH LEHEH:
BETBb, y3el, KOHTYp. 3akoHbl Kupxroda
(Tomomoruveckue ypaBHeHus). Cucrema
YPaBHEHUM 3JEKTPUYECKOTO PaBHOBECHUS
nenu " eé CBeJcHIE K
mddepeHanbHOMY YPaBHEHHUIO.
[lapamienpHOE W TIOCIIEAOBAaTEIbHOE
COCIMHEHUS] COMNpPOTUBIEHUN. [lemuTenu
HanpspkeHUsT W Toka. Kitaccmduxanms
Leneld 1o TUIMAM MOJENEN 3JIEMEHTOB:
JIMHCHHEIE, HEJIMHECHHEIC Hu
MapaMeTPUIECKHUE LEMH.

Buapl HenmMHEHHBIX 2JIEMEHTOB IS M UX
xapakrepuctuka.  Heympaensemble u
yHOpaBJIsieMble HEJIMHEHHBIC




COIPOTHBJICHHUS. Crarnyeckue u
maddepeHaIbHbIe rapaMeTpbl
HEJMHEWHBIX JJIEMEHTOB. Pacuer nenen
MOCTOSSHHOTO TOKa C  HEJIMHEHHBIMU
COIPOTUBJICHUSIMU METOZ0OM
SKBUBAJICHTHOM BAX. Merton
Harpy304HOH IPSIMOM.

JIunelinble
AIIEKTPUYECKUE
LIEIY TIPU
TrapMOHUYECKHU
X
BO3JICHICTBUAX

[ToHATHE O TMEPHOAMYECKHX IpOIeccax.
I'apmMoHmMueckoe  kojnebaHue W €ro
OCHOBHEIE napameTphbl. BekropHoe
MIPEICTABIICHHUE TapPMOHHUYECKOTO
kosieOanus. ['apMoHuYeckre KomeOaHus B
R, L, C. 3akon Owma mig aMIUIMTY/I.
PeakruBHoe conporusnenue L u C. Casur
(a3 Mex 1y HanpsbKeHHEeM U TOkoM B R, L,
C. Mournocts u 3Heprus B R, L, C.

I'apmonunueckue KoseOaHus B
II0CJIEA0BATEILHOM (mapaJuieIbHOM)
coemmHennn R, L, C. TpeyronbHuk
HanpsoKeHUH (TOKOB) M COMPOTHUBIEHHUH
(mpoBOAMMOCTEIA). [Tomuoe
CONpPOTHBIIEHHE (IIPOBOUMOCTD) ILIEMH.
CaBur a3z Mexay HanpsKEHUEM U TOKOM
B COEIAMHEHNHU. XapaKTep CONPOTUBIICHUS
LIETIH.

@®opMBbI 3aMHMCH KOMIUIEKCHBIX YHCEN, MX
BEKTOpHOE  IpencrasicHue. Dopmyia
Oiinepa. KommuiexcHas aMIUIMTY/1a
rapMOHHYECKOTO KoJieOaHusI.
CoOTHOIIEHHE KOMIUIEKCHBIX aMILIUTY[
HanpsbkeHudt u TokoB B R, L, C.
KomruiekcHoe COIPOTHUBIICHUE
(TPOBOIMMOCTH) 3JIEMEHTa LENU. 3aKOoH
Oma B KOMIUIEKCHOW ¢opme st
anemenToB R, L, C merm.

3akonbl Kupxroda B komiuiekcHo# (opme
s JmHedHoNM nemn.  KomimiexkcHoe

COIIPOTHBIICHHE (IpOBOAMMOCTB)
cMemanHoro coemuHenus R, L u C.
KomrimekcHas cxema 3aMCIICHUS

JUHEWHOM 1emu. AJITOpUTM  pacyera
JUHEWHBIX LENed IpU T'apMOHUYECKOM
BO3/ICHCTBUM  METOIOM  KOMIUIEKCHBIX
aAMILTUTY/L.

OHepreTuyecKkne COOTHOILIEHUS B
JUHEWHBIX LENsAX IPH TapMOHUYECKOM
BO3JCUCTBUM.  MTrHOBEHHAs,  CpeIHsA
(akTMBHAs), peaKkTUBHAs, TONHAA W
KOMILJIEKCHAS MOIIIHOCTH. Bamanc
MOIITHOCTEHN B JIMHEHHOH L.
ComracoBaHME€ UCTOYHMKA DHEPIUU C
Harpy3kol IO KPHUTEPHUSIM MakCUMyMa
MepelaBaeMoil B Harpy3kKy CpeaHeu
MoIHocTy 1 Makcumyma KIT/1.

Mero aHanu3a CIIOKHOW JIMHEMHOHN Lienu
IpY  TapMOHMYECKUX  BO3ACHUCTBUSIX,
OCHOBAHHBIM Ha CTaHJIApPTHOW MpOLIEAype
(dbopmupoBaHus YpaBHEHUI
ANIEKTPUYECKOTO  pPaBHOBECHUS  LICIH.
HezaBucumblie y3ibl 1 kOHTYpa. MeTonka
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10

34
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COCTaBJICHUS CUCTEMBI YpaBHEHUI
IIEKTPUYECKOTO PaBHOBECHS.

Mertoi KOHTYpHBIX TOKOB Ui aHAM3a
CIIOKHOH JIMHEHHON enu npu
TrapMOHUYECKHUX BO3JICHCTBHIX.
Kontypnprit  Tok.  CoOCTBEeHHOE |
B3aUMHOE  COMPOTUBJICHUS  KOHTYPOB.
Meromuka hopMUpOBaHHS M Pa3MEPHOCTh
CHUCTEMBbl  ypaBHEHHUI OTHOCHTEILHO
KOHTYPHBIX TOKOB.

Meron  y370BBIX  MOTEHLUAIOB IS
aHanM3a JMHEeWHOW 1enu. ba3ucHebli y3en,
coOCTBEHHas! M B3aMMHAasl MPOBOJUMOCTHU
y3moB. Mertoauka (QOpMUpOBAHUS U
pa3sMepHOCTh CHCTEMBI ypaBHEHUI
OTHOCHUTEJIBHO Y3JIOBBIX TIOTEHIIUAJIOB.

OCHOBHBIE TEOpEMBI TEOPUM LETIEH U UX
IIPUMEHEHUE Ui aHalIW3a  Lelen.
IIpuHIMn HaJIOXKCHHUS. Teopemsl
B3aMMHOCTU U O KoMmrieHcarmu. [IpuHnmn
NyaJlbHOCTH. AHAJIN3 CIIOKHBIX LIETIeH MTpH
TapMOHUYECKUX BO3ICHUCTBUAX HAa OCHOBE
MPUHIMIA HAIOKEHUS M TEOpeMbl 00
SKBUBAJICHTHOM MCTOYHHUKE HaIpSKEHUS
(Teopembl TeBeHuHa).

OKBUBAJIECHTHBIE IIENUA. JKBHUBAJICHTHBIC
npeoOpa3oBaHus IIeMel: 3aMeHa IEeNu C

OCJICA0BAaTCIIbHBIM COCOMHCHHUEM
OJICMCHTOB OKBHUBAJICHTHBIM
napajuiCJIbHbIM COCIUMHCHUEM n

HA000pOT; TPeoOpazoBaHMsl COETUHEHHUS
tuna  "3Be3ma" B "'TpeyronpHUK" U
HA00OPOT.

NHayKkTHBHO-CBSI3aHHBIE TIETIA TIPH Tap-
MOHHMYECKOM BO3IEWCTBUU. Bj3aumuas
MHAYKUUS W B3aWMHAas WHIYKTUBHOCTb.
KoMIIOHEHTHBIE ypaBHEHHUS CBS3aHHBIX
MHIYKTUBHOCTEN. COmIacHOE U BCTPEYHOE
BKJTIOUCHHUSI. Merton KOMIUIEKCHBIX
aMIUTUTYZ ISl aHajdW3a WHIYKTUBHO-
CBsI3aHHBIX I1eTiel. JInHeiHsIil Tpancdop-
Marop; Kod(pQUUUEHT TpaHChHOopMaIIH;
CXeMa 3aMeIlEeHHSI.

YacToTHbIE
XapaKTepUCTH
KU JIMHEHHBIX
ANIEKTPUYECKU
X Lemnei

[loHsiTHE O KOMIUIEKCHBIX YaCTOTHBIX
xapakrepuctukax (KYX) nuHelHbIX Le-
ned w wux kmaccuuramma.  KUX
sneMeHTapHbIX L- u C-IByXITOIIOCHUKOB,
MOCJEA0BAaTEIbHOTO ¥ MapajljIeIbHOIo
RC- u RL-coenuHenusa. AMIUTUTYIHO-
gactotHass (AUX) wu  da3ovyactoTHas
(PUX) xapakrepuctuka 1enu. Metoauka
pacuera AUX U DdUX [EIHN.
Jlorapudmmueckas AYX memnu.

KommnekcHpii k03 duimienT nepenadu
no Hanpspkxenuto, AYX u OUX RC-uenun
CO CbEMOM HAIIPSKEHUS C COIIPOTUBIICHHUS
wm  émxoctd. [lonsTue o QuiIbTpax
BepxHUX (OBY) u Hmkuux yacror (OHY).
['pannunbie  yactotel  AUX. [Tlomoca

34

48




MIPOITYCKaHUsI LIETIH. YacToTHbIE
xapakrepuctukn RL-mieneit ¢ ogHUM
PEaKTUBHBIM 3JIEMEHTOM.

YactorHele xapaktepuctukn RC-nenm
BTOpOro mnopsaka (xByxzBeHHoro RC-
¢unsTpa), RC-nenu nenu, npuMeHseMoit
B Mocre Bwuna. IloHdarue mnonocHo-
nporyckatomiero ¢uisrpa (IID); nonoca
npornyckanust o yposHto 0.707 i 3 nb.
Meronuka pacuéra YaCTOTHBIX
XapaKTEePUCTUK JICCTHUYHBIX LIETIEH.

4 cemectp

36

18

34

29
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Pe3onanchbie
SIBJICHUSA B

ANEKTPUYECKUX

J3(SI05:), ¢

CoOcTBeHHBIC KOJICOAHUS B HICATHHOM
KOHTYype M ux 4acrora. Ilorepnm.
BrIHYX 1eHHBIN pexuM.
Knaccudukaruss KOHTYpOB MO CIIOCOOy
BKITIOYEHHSI ~ WCTOYHHMKA  DHEPIUH.
[lonsiTHE W KpUTEpUH  PE30HAHCA;
yCcJOBUSL €ro nposiBieHus. Pezonanc
HallpSDKEHUIT B TOCIIENOBATEIbHOM
KOHTYpe. Pe3onancHas 4acToTa,
XapaKTEepPUCTUYECKOE U  PE30HAHCHOE
COIPOTHUBIICHHUS, JOOPOTHOCTb.
BxoaHble W mepenatouHble 4acTOTHBIE
XapaKTePUCTUKU KOHTYpa.
OHepreTnyeckue  COOTHOIIEHHS B
KOHType Tpu pe3oHaHce. BiusHue
BHYTPEHHETO CONPOTUBIICHHS
WCTOYHUKA U COTIPOTUBIICHHS HArpy3KH
Ha XapaKTEepUCTUKU KOHTYpA.

O0o0mIeHHast paccTpoiika, ypaBHEHHE
PE30HAHCHOM KPHUBOW KOJIEOaTeTLHOrO
KkoHTypa. Ilomoca mponmyckanus u
M30MpaTeIbHOCTh KOHTypa. Pe3oHaHc
TOKOB B  HApajUleJIbHOM  KOHTYpE.
BxoziHble 4acTOTHBIE XapaKTEpUCTUKH.
BmusHne 1myHTa Ha  pe30HaHCHBIE
cBoiicTBa  KOHTypa. KoHTypel ¢
HETIONHBIM BKITIOUYEHHEM: KOA(D(UIIMEHT
BKJIIOUEHHS, PE30HAHCHOE
CONPOTHUBIICHHE.

18

[lepexonubie
MIPOIIECCHI B

IIpupoga  mepexOHBIX  MPOLIECCOB.
Kommyranusi. 3akoHbl KOMMYyTallWH.

JIMHEHHBIX OerAax. He3aBucnmele  HadalbHBIE YCJIOBUA.

Mertoap! ananusa | [lopsnox

JIMHENHOU 11(S1178
Kimaccnueckuit METOI agaims3a
MEPEXOIHBIX MPOIIECCOB B JIMHEHHOM
LENY, BBI3BAHHBIX HETapPMOHUYECKUM
BO3/ICHICTBHEM.

CBobomnbie mporecckl B RC-rienu
nepBoro nopsinka. uddepenumansaoe
ypaBHEHHE, TIOCTOSIHHAas  BpPEMEHH.
CB0OOIHBIE TPOIECCHI B I[EMH BTOPOTO

nopsiika — KolebareJIbHOM KOHTYpE.
HuddepennmansHoe "
XapaKTePUCTUYECKOES ypaBHEHHUE.

Xapakrep npOTeKaHHs IPOLIECCOB H €0
OLICHKA 1o KOPHSM

10

10

18

45




XapaKTepUCTUYECKOTO ypaBHEHHUSI.
[Tapamerpsl, XapaKTepU3yIoLIue
3aTyXxaHue KojeharelbkHOro CBOOOTHOTO
npoiiecca.

[Ipsmoe m oOparHOe mpeoOpa3oBaHU
Jlannmaca. Opwurunan.  M3o0pakenue
koneOanus o Jlamnacy U uX OCHOBHbIE
cBoiictBa.  M300pa’keHUst  TUIOBBIX
BO3JCUCTBUI. MeTroauka OTBICKAHUSA
opHUruHajIa 1o N300paKEeHUIO.
CooTHoIIeHHsT MEXIYy H300paKeHUAMH
HarpsbkeHuii u TtokoB B R, L u C.
Oneparopublie cxembl 3amenieHust R, L
u C. 3akon Oma u Kupxropa B
OIIePaTOPHOI hopme. Cxema
NPUMEHEHHsI  ONEPaTOPHOTO  METoja
pacuéra peakiuy JMHEMHOW UEenu Ha
MIPOU3BOIBHOE BO3JCHCTBHE.

Ananmu3 OMepaTOPHbIM METOJIOM

MEPEXOTHBIX MPOIIECCOB: 3apsa
€MKOCTH yepes JICTIUTEND, eé
nepes3apsiia u3-3a OTKJITFOUEHUS

AaKTUBHOTO CONPOTUBJIEHUSI Ha BBIXOJE
RC-uenn. Anamm3 mnpoueccoB Impu
BkmodyeHnd B RC-llenms HMCTOYHHMKA
rapMOHUYECKOTO HaIpsHKEHUs, B
NpOCTOM  KonmeOaTeNnbHbIA  KOHTYp —
MCTOYHHKA IMOCTOSIHHOTO HAIPSHKEHUSI.

BpeMeHnHsie XapakTepuCcTUKA TUHETHON
Lenu: TepexomHass W  HMITYJIbCHAs.
CBsi3b BpPEMEHHHIX XaPAKTEPUCTHK C
OIEPATOPHBIM k03¢ dUIIEHTOM
nepefadyd Lenu U Jpyr C JIPyroMm.
[Tpumenenne mnTerpana [lroamens ams
a”HaIM3a JIMHEHHON nenu Ha
IIPOU3BOJIBHOE BO3/ICHICTBUE
(BpEMEHHON METOJ aHaJIM3a JIMHEHHBIX
Henei).

YacToTHBEIE
CIIEKTPBI
KOJIeOaHH.
CnexrpabHblIi
METOJI aHAIH3a
Hernem

[lepuomuueckne KomebaHUsT © WX
npencrasienue psgamu Oypee. Pacuer
ko3punmentor  psgoB Dypee B
TapMOHUYECKOM W KOMIUIEKCHOU (hopme.
KomrniekcHplidik ¥ rapMOHUYECKUUN
CIIEKTPbI aMILIUTY]T u dba3
nepuoarueckux — konebanui.  Cs3b
MEXIy HUMH.

['apmoHHYECKHld CIIEKTp MEpUOaUYEC-
KoM IIOCJIEIOBATEIILHOCTH
MPSIMOYTOJTHHBIX UMITYJTbCOB
IIPOU3BOJILHOM CKBa)KHOCTH.
Orubarorasi CriekTpa aMIUUTy U e
YaCTOTHI HYJIEH. OcobenHocT
FapMOHMYECKOTO  CIIEKTpa  MeaH]ipa.
CuHTe3 KoJebOaHUsi IO €ro CIEKTpY.
Pacripenienenne MOIIHOCTH B CHEKTpE
konebanusi. [Ipaktuueckass —mmpuHa
CIEKTpa, KPUTEPUH €€ OLIEHKH, CBSI3b C
JUTATEIIbHOCTELIO KOJIEOaHMS.

HaTerpanpHoe NPEACTABICHUE

16




HENEpUOINYECKUX TpoueccoB. [Ipsmoe
u oOparHoe mnpeobOpazoBanusi Dypse.
KomrmnekcHas ciekrpaibHas MIOTHOCTb
HETEepUOMUECKOTO nporiecca.
CriexrpanibHasl IJIOTHOCTh aMIUTUTYZ U
e cBorcTBa. CBSI3b MEXKIY CIEKTpaMu
OJMHOYHOTO  HMIIyJIbCa U €I0
MEPUOIMYECKON  TMOCIIEeI0BATEIbHOCTH.
OcCHOBHBIE CBOWCTBa MpeoOpa3OBaHU
®Dypbe (TEOpEMBI O CIIEKTpax).

CrekrpajibHblii  (4aCTOTHBINA)  METOJ
aHaliM3a JIMHEWHBIX  BJIEKTPHUUYECKUX
Leneu pu HErapMOHUYECKHUX
BO3CHCTBHSIX. [Tonsitne 0
Henckaxatomend nenu. AYX um OUX
HEUCKAXKAIOIIEH LIEIH.
Juddepentmpyromnias "
MHTETPUPYIONIast e U UX YaCTOTHBIE
XapaKTePUCTUKH. YCIOBUS (prU3nyuecKon
peaU3yEeMOCTH. VYenosus
KayecTBEHHOro  auddepeHpoBaHms
(unTerpupoBanusi)  konebanuit  RC-
LETIBIO.

JIuneiinble
YETBIPEXTIONIOCH
WKU U QUITBTPHI

UeThIpexXnOMOCHUKH u 150'¢
Kinaccudukanyst. OCHOBHBIE YpaBHEHUS
U CHUCTEMbI TIEPBUYHBIX I1aPaMETPOB
JIMHEHHBIX YETHIPEXTTOTFOCHUKOB.
Mertoaka  OTBICKAHHSI — TICPBHYHBIX
napaMeTpoB. CBs3b MEXIy CHCTEMaMH
apaMeTpoB YeTHIPEXTIOIIOCHUKA.
CxemMbl 3aMelICHHs TIaCCUBHBIX H
aKTUBHBIX (HEOOpPATUMBIX) JIMHEHHBIX

YETBIPEXITOIFOCHUKOB.

CoemuHenus JIMHEUHBIX
YETBIPEXIIOIIOCHUKOB u pacuer
MEPBUYHBIX TTAPAMETPOB  COCTaBHBIX
YETBIPEXIIOTFOCHUKOB. Bropuunsie
napameTphl YeTBIPEXITONIOCHUKA.

XapaKkTepUCTUUECKOE CONPOTHUBIICHHUE.
ComracoBaHue 4YETBHIPEXIIOIIOCHUKA 10
BBIXO.Y. XapakrepucTuyeckas
nocrosiHHas nepenaud. CoOCTBEHHOE
3aryxaHue ¥ Kod(huuueHT  (azbl
YETBIPEXTIOMOCHUKA.

[TocTanoBKa 3amauu cuHTE3a (QUIBTPA.
[TpyHmMn Qusnyeckoll peaanzyeMocTu
JUHEHHONH 1lemn. MeToauka CHHTE3a
¢unsTpa no 3amaHHoN AUX. DyHKIMA
¢unsTpanun. ommHoMuanbHble GUIbT-
Pbl HIDKHHMX YacTOT C arnpoKcuManuei
AYX u wux peanuzanus Ha OCHOBE
nectHnunblx LC-nemeii. ®HY  xax
ocHoBa A nomyyeHus OBY, IIIID
MyTeM IpeoOpa3oBaHuUs YaCTOTHI.
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Llenu ¢
pacrpenesIEHHbIM
U IapamMeTpamu

IlonssTie 1nenu ¢ pacrpenencHHbIMUA
rapameTpamu. JnmiHHAas JIMHUS,
MOTOHHBIE TapameTpbl. TenerpadHueie
YpaBHEHHS  OJHOPOAHOM  JIJTMHHOM

16




nvuHuu. HavanbHple W rpaHUYHbBIE
ycinoBusi.  Pemenne  TenerpadHbix
YpaBHEHUH JMHUM [IPU TapMOHUYECKOM
BO3JICIICTBUH. Ilanmarormas Hu
OTpakeHHast BOJIHBI B JINHUU.

Kosddumment orpaxeHuss B JIHHUU.
Jlunust Ge3 OTpakeHHs. YpPaBHEHHS
JUHUM B runepOonuyueckoi  (opme.
Bropuunbsle  mapamerpsl  JUIMHHOM
ouauKd.  BomHOBoe  comporuBliieHHe.
[TocrosnHas pacnpocTpaHeHus,
¢dazoBass  ckopoctb.  Jlunms ~ 6e3
UCK)KEHUH, JTMHUS 0e3 IMoTeph M HuX
BTOPUYHBIE NTAPAMETPBI.

Pacnpenenenne Toka U HapsHKEHUS 110
JUIMHE JIMHUU. PexxumM Oerymmx BOJH.
Jlunus, Harpy>keHHas Ha
COIIPOTHUBIICHHE, PABHOE BOJIHOBOMY.
Pexum crosunx BonmH.  [lonoxenue
Y3JI0B U ITyYHOCTEH TOKA U HaIpsKEHUS
IIPU KOPOTKOM 3aMBIKAHUHU HA BBIXOJE U
Pa3OMKHYTOM BBIXOJIE JIMHUHU. Pexum
cMmemiaHHblXx  BonmH.  Koaddumment
CTOSTYEN BOJIHBI.

BxoaHOE KOMILUIEKCHOE COIPOTHBIICHHE
KOPOTKO3aMKHYTHIX U Pa30MKHYTBIX Ha
KOHIIE OTpe3KOB JMHUU. Pacnpenenenue
TOKa M HampsOKEHUs MO JIMHE JIMHUU
pu YUCTO pEaKTUBHOU u
poU3BOJILHOM Harpy3ke. CoriacoBaHue
JUTMHHOM JIMHWY C HArpy3KOM.

KoHntpons

27

Hroro | 72 36 52 | 101 | 288

5.2. Ilepeyens J1a00paTOpHBIX padoT

;s;?a HaunmenoBanue nabopaTtopHoil paboThI Oqugl;"

1 DNEeMEHTHI U 3aKOHBI JIEKTPUUYECKHUX LIETIeH 7
2 [Mapmonndeckue KoieOaHus B TACCUBHBIX AJIEMEHTAX IIETH U UX COSIUHECHUU 7
2 [TpuHIIKMTT HAOXKEHUS U TeOpeMa 00 SKBUBAJICHTHOM MCTOYHHUKE 7
3 YacToTHbIE XapaKTEPUCTUKU JTMHEUHBIX LIETICH 7
4 BreinyXIeHHBIE KOJIe0aHMs B TIOCTIEI0OBATEILHOM KOHTYPE 7
5 CB0OOIHBIE TIPOIIECCHI B IMHEHHBIX ETIAX 7
5 BpemMeHHsbi€ XapaKTepUCTUKH JIMHEHHBIX N30MPaTEbHBIX IIEeTICH 3
7 JInHelHbIe YETBIPEXIIONIOCHUKY U UX COCIUHECHUS 7

Hroro 52

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT




KonTponbhbie pabotel 1o aucuuiuiiHe «OCHOBBI TEOPUHM LENEl» He
IPETyCMOTPEHBI YUEOHBIM ILIAHOM.

B coorBerctBUM ¢  y4eOHBIM  IUIAHOM  OCBOCHHE  JUCLUIUIUHBI
IpeyCMaTpUBaeT BBINOJIHEHUE KypCcOBOM pabOThl B 4-M ceMmecTpe i OYHOU
dbopmbl 0O0yUEeHUS.

KypcoBast pabota Beimonnsercs no teme "HccnenoBaHne rapMOHUYECKUX
KOJIe0aHM B IMHEUHBIX DJIEKTPUUYECKUX TeTsiX".

[enu u 3amaun KypcoBOM pabOThI COCTOSAT:

— B NPUOOPETEHUH MPAKTHYECKUX HABBIKOB  aHajiu3a  JIMHEHHBIX
IEKTPUYECKUX LIENIEH METOOM KOMILJIEKCHBIX aMIUIMTY I

— B OCBOEHUHM METOJMKM AHAJUTUYECKOTO MW YHUCJIEHHOTO pacyera
YaCTOTHBIX XapaKTEPUCTUK JIMHEHHBIX LETICH;

— B OCBOCHMHM CIIEKTPAJIBHOIO METOAA pacuera Ipolecca Ha BBIXOIE
JUHEWHOW LENW NpPH HETapMOHUYECKOM NEPUOAUYECKOM BO3JAEHUCTBUU U €r0
YUCJIIEHHOU peAIN3alnH;

— B BBIPA0OTKE HABBIKOB HMMHTAIMOHHOIO M 3KCHEPUMEHTAIBHOTO
VICCIIEIOBAHHUSI IIPOLECCOB B JIMHEUHBIX LIEITAX.

BbInonHsAeTCs M0 MHAMBUAYAIbHBIM BApPUAHTAM TEXHHMYECKOTO 3aJaHUs U
BKJIFOYAET B c€0s 3JIEMEHTHI HAYYHOT'O HCCIIEJOBAHUS.

I[To pe3ynbTaram BBINOIHEHUS padOThl OPOPMIISETCS PaCU€THO-TIOSCHUTEIb-
Hasl 3anMcka. 3anmTa padoTsl MPOoBOAUTCS B (hopMe cobece0BaHuUs.

7. OUEHOYHBIE MATEPHA.IBI JIJ1s1 IPOBEIEHUS]
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOLUXCS
MO JUCHUTIJINHE

7.1. Onucanue nmokasarejed M KPUTECPUEB OLICHUBaHUSA KOMIIeTeHIIUH
HA Pa3s/IMYHbIX 3Talax ux q)OpMI/IpOBaHI/Iﬂ, OIIHCaHHE IKAJ OICHUBAHUA

7.1.1. DTan TeKymero KOHTPOJIst

Pe3ynprarel TEKylIEro KOHTPOJSI 3HAHUM M MEKCECCHOHHOM aTTeCTallUuH
OLICHUBAIOTCS 110 CIEAYIOLIEN CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAHY.

PesyabTaThl 00y4eHus,
Komme- XapaKTepusylomue Kpurepun ATTecTOBaH He aTTecTroBan
TeHUHs copMHPOBAHHOCTH OLlEHUBAHUS
KOMIIeTeHIIUH
OIIK-2 | 3HAaTh BasKHEHUIIINE KJIACCHI, 3HaHue y4eOHOTO T'otoBHOCTH Hecnoco6HOCTh
CBOICTBA M XapaKTePUCTHKA MaTepuaia u TIPEICTaBUTh MIPEICTaBUTh
UIEKTPUUECKUX LIETIEN B PEXKUME TOTOBHOCTB K €TI0 apryMeHTUPOBAHHEIE | apTyMEHTHPOBAHHEIE
rapMOHMYECKOTO BO3/ICUCTBHUS 00CYKICHUIO U paccy>xJeHuUs B paccyxieHus,
MIPUMEHEHHUIO B paMKaX | 00J1aCTH ONUCAHUS OTHOCSIINECS K
BBIIIOJHEHMS 3aJAHUN | CBOWCTB U OIMCAHUIO CBOMCTB U




Ha NPaKTHYECKUX XapaKTePUCTUK XapaKTePUCTHUK
3aHATHUAX 3JEKTPUUECKUX AIEKTPHYECKIX
nenen neneu
YMeTb BBITIOJIHATH PacueT Pemenune Brimostaenue pabot B | HeBbInoaHeHNE
BPEMEHHBIX U YaCTOTHBIX IIPAKTUYECKUX 3a1a4, |CpOK, padoT B CPOK,
XapaKTEePUCTHK JIMHEWHBIX 1IeTIEH, BO3HUKAIOIIUX B MIPEeyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN B
OTIPE/ICIIATH MOKA3aTEIN MPOIIECCOB B | paMKax MPAaKTHKyMa U | pabodmx paboumnx
IETISIX MIPY CTaHIaPTHBIX H nmabopaTOpHBIX paboT | mporpaMmax TporpamMmax
IPON3BOJIBHBIX BO3ﬂeﬁCTBHHX
BJIAJIeTh METOJ]aMH aHaju3a 1enei |Pemenue Brinosnaenue pador B | HeBbinonueHue
BO BPEMCHHOW M YaCTOTHOM MPaKTUYECKUX 33a1a4, | CpOK, padoT B CPOK,
001acTsAX, B CTAMOHAPHBIX U BO3HHUKAIOIINX B TPEIYCMOTPEHHBIN B | IPEIyCMOTPEHHBIN B
MEPEXOIHBIX PEKUMAX, paMKax MpakTHKyMa U | pabodmx pabouux
METOJIMKaMU U3MEPEHUs ma00paTOPHEIX paboOT | mporpaMmax porpaMmax
MoKa3aTeJei U XapaKTePUCTHK
TIPOLIECCOB | LIETIeH

7.1.2. DTan npoMe;KyTOYHOT0 KOHTPOJIS 3HAHUH

Pe3ynpTarel MpOMEKYTOYHOTO KOHTPOJISI 3HAHUM OLIEHUBAKOTCS B 3-M, 4-M
ceMecTpe it 0O9HON (OpMbI 00YUIEHUS TIO IBYX/4EeTHIPEX0aUTbHOM CUCTEME:

«32YTEHO»

«HE 3aYTEHO»

Pe3yabTaThl 00y4eHus,
Komme- XapaKTepu3ylommue Kputepun
P PH3yIomt purep 3auTeHo He 3auTteno
TeHIHSA c(hopMHPOBAHHOCTH OlIeHUBAHUS
KOMIIEeTeHI[ UM

OIIK-2 | 3math BaxHefiue KIIacchl, CBOHCTBA 1 Tect Brinonnenue tecta | Beinonnenue

XapaKTEPHUCTHKH dJIEKTPUUECKUX [IeTIeH B Ha 70-100% Meree 70%

peXrMe TApMOHUIECKOTO BO3ACHCTBHSA

YMETD BBITIOIHATE PACICT BpEMEHHBIX U | Pernenue ITpoaeMOHCTPUPOB | 3aJauu HE PELICHBI

YACTOTHBIX XaPAKTCPHCTHK JIMHCHHBIX CTAHIAPTHBIX AH BEpHBII X071

LETICH, ONPEICIISITh MOKA3aTEIH POIIECCOB

MPAKTHICCKHUX 3a]1a9 | PEIICHUS B
B [ICTISIX TIPH CTAHAAPTHBIX U 6
TIPOM3BOJBHBIX BO3IEHCTBHAX OJIBIITMHCTBC
3amadq

BJIAIETh METO/IAMH aHAIN3a LCHEH BO | Perrenne ITpoaeMOHCTPUPOB | 3agauu HE PELICHBI

BPEMEHHOH M YaCTOTHOW O0JIACTSX, B NPUKTATHBIX 38124 B | aH BEPHBIN X011

CTAI[MOHAPHBIX U MEPEXOIHBIX PEKUMAX, N

. KOHKPETHOM pelieHus B
METOJIMKaMHU U3MEPCHHUS MOKa3aTenei u o6 5
XapaKTePHCTHK TPOLIECCOB H Liereli MpeMETHOU 00JIaCTH | OOJIBIINHCTBE
3aj1a4

01051




«OTIHUYIHO»,
«XOpouIo»,

«YJIOBJIETBOPUTEIILHOY;
«HEYIOBJIECTBOPUTEIBLHO.

Pe3ysibTatsl 00yueHust,
Kowme-| - xapaxrepusyioue Kpirrepun OTtiM4HO Xopowo Yaosa. Heynoga.
TEHIUSA Cd)OpMHpOBaHHOCT]) OleHUBaAHUS
KOMIIETEHIINH
OIIK-2 | 3naTh BaxkuHeiimme 3Hanne yae6HOIO Crynent Crynent CryneHt Crynent
KJIACChI, CBOICTBA 1 Marepuana u JIEMOHCTPHUPY | IEMOHCTPHUPY | AEMOHCTPHUPY | AEMOHCTPHPY
XapaKTePUCTHKH TOTOBHOCTB K €r0 €T MOJIHOE er €T YaCTHYHOE |eT
TEKTPUUCCKUX LIeTIeH B | MU3JI0)KESHHIO Ha MOHMMAHHE |TIOHMMaHWE |[IOHMMaHWe |He3HA4UTelb
pexIME JK3aMeHE H y4eOHOTO OoubIreit Marepuaiga, |Hoe
TapMOHUYECKOT0 OPUMECHEHHUIO B paMKax |Marepuana, |4acTd CMOCOOHOCTD | [TOHMMAaHHEe
BO3/CHCTBUS BBITIOJTHEHUS 33J]aHIH | CIOCOOHOCTh | y4eOHOro npu Marepuasa,
Ha NPAaKTUYECKUX H CaMOCTOSATENb | MAaTepUaNa, |TIONYYCHUH  |HCIIOHUMAaHHE
1ab0PaTOPHBIX HO CIOCOOHOCTh |CTOPOHHEHW  |3aTaHuid.
3aHSITHSIX HCIIOJIB30BATh | TIPH nomon Kk |[TombITku
YMeTb BbIIIOIHATD VMeHHE POM3BoT, | 3HAHHS, HE3HAYHMTEITH | BBITIONHCHHIO | CAMOCTOSTEIh
pacu€T BpEMEHHBIX M |pacdeT U aHa/Iu3 YMCHUSA 1 HOH TIOMOTIH | IPAKTHICCKH | HOTO
YACTOTHBIX PAIHOTEXHIUECKIX HaBBIKU B UCIIOJIB30BATh |X U peIeHust
XapaKTEpPHCTHK CHTHAJIOB W TIeTIeH B nporiecce 3HaHMS, na60paT(1prl NPAKTHICCKH
JIMHEWHBIX LIETIEH, paMkax npaktuiyeckux |BPIIOIHCHUA | yMEHHA U X 3aHATHH. X 3a]a4
OIlIpeJeIISATH I0KA3aTeIH |1 1aG0PaTOPHBIX NPaKTUYECKN |HABBIKH B [ombITKH OKa3bIBAIOTCS
TMIPOIIECCOB B LIETISIX IPH |3aHATHH U Ha HK3ameHe |X 1 Hpomnecce CaMOCTOATCIE | MAJIOPE3YIIET
CTAHJAPTHBIX 1 Jla60paToupHLI BBITOJTHCHHUSI |HOT'O ATUBHBIMU
IPOM3BOJIBHBIX X 3aHATUH, a |IPAKTHYECKH |PELICHHS
BO3JICHCTBHAX TaKKe IPU  |XH NPAKTHYECKU
BJIAJETh METOAAMH Ipumenenune meTonop |PEIICHAN J1abOPaTOPHbI | X 337124
aHaIM3a Henel Bo MaremaTudeckoro u  |IPAKTHHCCKH |\ X 3aHATHM, & | ICMOHCTPHPY
BPEMEHHOMU H (hu3HYECKOro X3ajadHa |\ TAKKCIIpH | FOT
4acTOTHOM 00NacTsIX, B |MOAEIHPOBAHUS SK3aMCHE pemeHin HECTaOMIBHO
CTalMOHAPHBIX U NPOLECCOB U LIETIEH B B
IIEPEXOHBIX PEKUMAX, |paMKax JabopaTOPHBIX X3al@qaHa \pe3ylbTaToB
METOIUKaMH 3aHATUH U B KyPCOBOM SK3aMCHC
U3MEPEHUSI MPOCKTUPOBAHUH
nokaszaresieil u
XapaKTePHCTHK

MIPOLIECCOB U LIETIEH

7.2. IlpuMepHbIii NepeYeHb OLEHOYHbIX CPEACTB (THIOBbIE KOHTPOJILHBIE
3a/laHUsl WM MHbIE MAaTEePHAaJIbl, HeOOXOAUMBbIE JIJIs1 OLEHKH 3HAHUI, YMEHHH,
HABBIKOB M (MJIN) ONbITA AeATEJIbHOCTH)

7.2.1. IllpumepHbIii NepeyeHb 3aJaHUH ISl MOATOTOBKH
K TeCTUPOBAHUIO

Uepe3s conpotusierne R =5 kOM TE€UET NOCTOSIHHBII TOK / = 2 MA.

R I
——

—
U

Hanpsoxenne U Ha COMPOTHBICHUH COCTaBIACT




Uepe3 MHOYKTHBHOCTH MPOTCKACT MOKA3aHHBIA HWOKE UMITYJIbC TOKA (7).
BpemeHHas auarpamMMa HanpsyKeHHA u(f) Ha MHAYKTHBHOCTH MOKa3aHa HA PUCYHKE MO
HOMCPOM

u(t) ® u(t) o)

0 h 4 0 h 4

u(t) ® u(t) @
0 ] !

0 ) !

O izti=1i
O i1+i3:i2

O i1+i2=i3

BonsTammepHas xapakTepPUCTHKA MICATRHOTO UCTOYHHMKA TOKA TOKA3aHa Ha
PUCYHKE MO HOMEPOM

O] @ ©)

u u u |

El Bropoii 3akon Kupxroda amst 1-ro xoHTypa:

O gtttz =e —e;+e;
O ) Tihbtus;=e +e+e;

O u—tus=e +te +e;




Hanpsokenue Ha 3a:kuMax MOKa3aHHOTO HMIKE UCTOYHHKA TTOCTOAHHOTO TOKA
coctasnsaer 12 B.

BryTpennee conpoTuBICHHUE HCTOYHUKA PABHO

Owm.
U=128B
[Tepssriii 3akoH Kupxroda o 2-ro y3na:
O iz + i6 = i4
O ig + i4 = iﬁ
O i4 + i@ = i2
Hanpsxenue U Ha yKa3aHHOM 3JIEMEHTE LENH COCTABIIACT B.

U-2
h—

(=

DE=3B D) E=7B

Fon
~E=10B

HavaneHas (paza rapMOHUYECKOTO HAMIPSDKCHUS HA EMKOCTH COCTaBisieT 30°.
Torna HauanpHAs (pa3a TOKA B €MKOCTH PABHA .... TPAAyCOB.

o -60
o +30
o +120

[Teproa moka3aHHOTO HA PUCYHKE HANPSKEHUSA

COCTaBIISET MC.
Au,B
8
/\4 3
¢ P\
/ 7 o\ 2
MC
-8

7.2.2. IlpumepHbIii IepevyeHb 3aJaHUM IS PellIeHUs] CTAHIAP THHIX
3aga4



PeakTuBHOE COMPOTMBICHUC KATYLIKA ¢ MHAYKTMBHOCTB) L =1 MI'H Ha

qactore » = 10° pag/c cocraBimser
Owm.

KOoMMIEKCHOE COMPOTUBIICHHUE LIEMH Z = 2 — j-3 KOM.
DTa 1enb NOKa3aHa Ha pUCYHKE Ne
R R L
——— Q) ——=——0) -
L R I C " @
—Y Y\ @ — | @

| K(NH | AK(N
o—
R ® ; ®
o 0 04 > 0

/
AMIIUTYIHO-4aCTOTHAS XaPaKTCPUCTUKA
H300paKEHHOM BBIILIE LICTIH OKa3aHa Ha
pucynke Ne )
H300pakeHHasi HA PUCYHKE LEMb SIBISIETCS ...
R R
“T°T
o _ —0
O (UIBTPOM BEPXHUX YACTOT O MOJOCHO-NMPONYCKAIIUM (PHUIBTPOM

O (UABTPOM HHKHUX YaCTOT
AMnnnTyna rapMOHUYECKOTO HANIPSKEHU Ha eMKOCTH 3 B,

Ha CONPOTHUBIECHUH 4 B.
AMIUTATYa HADPSDKCHUS HA IOC/ICA0BATEIbHOM COCIUHCHUM COCTABIISET ... B.

R IIC
i

o 3 o 5 o 8

KOMIIIeKCHBIH KOI(Q(MLMCHT nepeaayy Mo HANPSKEHHKO [UTA LS
— J60°

Ha yactote f/ pasen 0.4-¢ /.

Torza casur (pa3 Me:KIy BBIXOJHBIM M BXOJHBIM HAMPSKCHUEM HA YKa3aHHOU

4aCTOTE / COCTABILACT

TPaaycoB.



[TocTosiHHAs BpEMEHU M300paKEHHOM HA pucyHke RC-1enu paBHa ....

R=2x0Om

o—/—1 J_ 0 O 5HC
C=101D o 20 MKC

o T ° o 0.2wMc

HWmMnynbCcHas XapaKTepPUCTUKA LUEMH — 3TO HOPMUPOBAHHBIN OTKIHK LIEH Ha
BO3ICHCTBHE ....

O JEIbTa-UMIIYJIbCa
O CHTrHala, OTHCBIBAEMOTO €AMHHUIHON (DYHKIIHEH

KoMmiekcHas aMniauTy1a rapMOHUYECKOTO HAMPSKCHUSA
u(t) = 4-cos(w-—30°) B pasHa ....

o 4e°"B o 4e /7B
0 -30¢"/*B o 30e /B

KackagHoe coenuHEHHE ABYX HYETHIPEXIIOTIOCHHKOB ITOKA3aHO HA PHUCYHKE
1101 HOMEPOM

N
K}

p— _ p—
%‘*’ —
=
[\
[—1
I~
(23
K) %

=

!

A

[
I

=
[}

lo— 1o ., |F—°2
S [T [A?] .
lo—{— o |02

7.2.3. IIpumepHbIii epevyeHb 3aJaHUH IS PellleHUs] MPUKJIATHBIX
3aga4

PacnipeneneHue aMIuInTyabl HATPSDKCHUSA BOOIb JITMHHOM THHUH
0e3 moTePh MOKA3aHO HA PUCYHKE.
Un
JI1uHA BOJTHBI KOACOAHUH B TUTMHHOM
JTAHUH COCTABIISICT
> 0 M.
10 6 2 KoHel

JIMHHUH

=

=



da3o4yacToTHAL XapaKTCPHUCTHKA LCIIH ITOKA3aHa Ha PUCYHKC.

o(f) JInst TOrO 9TOOBI BBIXOAHOC HATIPSKCHUC
0 5 4 [k LIENH 3aMa3bIBAJI0 OTHOCUTEIBEHO
H H BXOOHOTO HaOPsAKEHHs Ha 45°, cneayet
450 o 4acTOTy KOJeOaHUil YyCTAHOBHTH
: paBHOM
—O()° @rrrarinmnnnraniand J K_FI.I.

UtoObl paccMaTprBaeMas LeNb KAY€CTBEHHO MPOMHTETPUPOBAIA BXOTHOM
CUTHAJ, JJINTEIBHOCTh BXOAHOTO CHTHAIA AOKHA OBITH .... 1 MC.

R=1x0Om
o—1—7 _]_ ° O MHOro 0oibIe
O MHOTO MCHBIIE
C=1mxd
T O paBHa
o _ 0

HpH YBCIHNICHUN YaCTOTHOM IIOJIOCKI IMPOIIYCKAHUA LCITH
AITUTCIBHOCTD NCPCXOOHBIX ITPOLCCCOB B HEH ..............

0O YMCHBLIACTCA
O YBCIHYMBACTCA

O HC U3MCHACTCA

BpemeHHas auarpamMa CBOOOAHOTO MpoLEcca B KoIeOAaTETbHOM KOHTYPE

n300pakeHa HHKE Ha pUCyHKe. YacToTa kosne0aHuii cocTaBiseT ... kK[ L.

o 0.5 o 1 o 2 o 4
| 1c, MB
25
]5\
I
9 n
Vl\/zv VoY Tve

K uctounnky Toka ¢ J = 2 A noAKIHOYEHA HATPy3Ka CONPOTHUBIEHUEM Ry = 5
Om. MoIHOCTB, pacxoayeMas TAKOW Harpy3KoH, cOCTaBmserT ... BrT.

o 2 o 15 o 20 o 30




DOKBUBAJIEHTHOE COMPOTHUBICHHE TOCTOSHHOMY TOKY WLEMH CO CTOPOHBI
3KUMOB a— 6 PaBHO ... Om.

o 10 o 15 o 20 o 30
a 10 Owm
10 Om| |40 Om
7]
&

®a304acTOTHAs] XapaKTCPUCTHKA LICTH MO HAMPSDKCHUI) MOKa3aHa HUKE HA
pucyHke. Ecnum Ha BXOA meny moAaTh HAMPsDKEHWE C 49acTOTOM 2 kI’ M Ha4YanbHOM
(pa30ii 45°, To HavanpHaA (pa3a BEIXOTHOTO HATIPKCHUA COCTABHT ... TPAIyCOB.

o -45 o O o 45 o 90

e()=v2—w
0 2 4 fixIn

—45° @errunani? ;

_9004 ................... :

AMMIIMTYAHO-4ACTOTHAA XAPAKTCPUCTHKA LMK MO HAMPHKSHUIO MOKa3aHa
HIKE HAa PUCYHKE. YUTOOBI aMIUIMTyAa BBIXOAHOTO HAMPSLKEHHs coctaBisia 25 % ot
AMIUTUTYIOBl BXOOHOI'O HAIPSDKECHHA, YaCcTOTY Ha BXOAC LECMH CICAYECT YCTAaHOBUTH
paBHO# ... k[,

o 2 o 3 o 4 o 5

K(f)ZUmZ/Uml

2 4 6 f,xlu
7.2.4. llpumepHblii IepeYyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

3auBl. IIpeaMer u 3a1a4u JUCIUILIUHBI. METOABl TEOPUU LIENe B paMKax
o01Iel Teopur HDIEKTPOMArHUTHOTO TIONS W TPEAesbl MX MNPUMEHUMOCTH.
Oco0eHHOCTH COBPEMEHHOTO COCTOSTHUS U TIEPCTICKTUBEI Pa3BUTHS TCOPHH IICTICH.

3auB2. ®u3nyeckre OCHOBBI TCOPUM IICTICH: TOK, MOTCHIIMAN, HAPSKEHUE,
anextponpwxkymas cwia (3J1C). TlocTosHHBIN M MMEpeMEHHBIN TOK, HANpsHKEHHE,
OJ1C. YcI0BHO MOIOKUTEIbHBIE HAIIPABICHUS.

3auB3. ®u3nyeckre OCHOBBI TEOPUH LIETIEN: MTHOBEHHAsI MOIITHOCTh B LIETIH



u sHeprusi. CBsi3b MTHOBEHHON MOIIHOCTH U SHEPTUMU C TOKOM M HalpsHKEHUEM B
uenu. CpeHss MOITHOCTD B LIETIH.

3auB4. Onexrpudeckas 1nenb. [laccuBHble (Harpy3ka) W aKTUBHBIC
(MCTOYHUKH) 3JIeMEHTHI 1eneil. [loHsATHe W BUABI CXEM AJIEKTPUUYECKUX IIETEeH.
Cxewma 3amelnieHus (MaremMaTuyecKkas MoJIeJib) LEIH.

3auB5. Mneann3npoBaHHbI MACCUBHBIA DJIEMEHT JJICKTPUUECKUX IENeu —
€MKOCTh — W €€ JIMHEHas cxema 3amelnleHHs. KOMIOHEHTHbIE ypaBHEHUS IS
€MKOCTH; MTHOBEHHAsI MOIIIHOCTh U 3HEPTHS, 3armacaemasi EMKOCTBIO.

3auB6. Uneann3npoBaHHbI MMACCUBHBIA 3JIEMEHT JJIEKTPUUYECKUX Lenend —

HHAYKTUBHOCTL — MW €€ CXCMa 3aMCIICHHUA. KomMnoHneHTHBIC YPaBHCHUA JIA
HMHAYKTUBHOCTH, MI'HOBCHHaAas MOITHOCTH u OHCPIus, 3arracacmMas
HHAYKTUBHOCTBIO.

3auB7. UneanbHblil MCTOYHUK TOKA W HAIpPSKEHUS U UX BOJBTAMIICPHbIC
xapakrepuctuku (BAX). JIuHeliHbie cXeMbl 3aMEIeHHs] PealbHbIX UCTOYHUKOB U
nx BAX. DKBUBaJIEHTHbIE UCTOYHUK TOKA U UICTOYHUK HAMPSIKEHUS.

3auB8. OCHOBHBIE TIOHATUS TOMOJOTHM LIENEN: BETBb, Y3€Jl, KOHTYP.
[TocnenoBarenbHOE, MAPAIIIENBHOE U CMELIIAHHOE COCAUHEHUE JIBYXIIOJIIOCHUKOB.
3akonbl Kupxroda (Tonosorniyeckue ypaBHEHHUS ).

3auB9. [locnenoBarenbHOE U MAPAVICIIBHOE COCAUHEHUS  JIMHEWHBIX
CONPOTHUBICHUI. DKBHUBAJIEHTHOE CONMPOTHUBICHHE (IIPOBOAMMOCTH) COEAUHEHUS.
DneMeHTapHble JEIUTENN HAPSHKEHHS U TOKA.

3auB10. Buapl HeTMHEHHBIX 3JIEMEHTOB 1IN U MX 00IIasi XapaKTepHUCTHKA.
HeynpaBnsiemble U ynpaBiasieMble  HENMHEHMHBIE  comnpoTuBieHus. BAX
HEJIMHEHHBIX  CONPOTHUBIEHUN, MX CTaruyeckue U  JauddepeHianbHbe

MapaMeTphl.
3auB11. Pacuyer [eren NOCTOSHHOTO TOKa C HEJIMHEMHBIMU
CONPOTUBIICHUSMU METOI0M YKBUBAJICHTHOMN BAX. DKBUBAJICHTHOE

COINPOTHUBIICHUE IIENU C IOCIEIOBATENbHBIM M MAPAIUICIbHBIM COEAUHECHUSMHU
HEJIMHENHBIX COMPOTUBIICHUMU.

3auB12. 'apmMonnyeckoe koiieOaHME MW €ro OCHOBHBIE IapaMeTphI:
aMIUIMTYJla, TEpPUOJ, TEKyllas M HavalbHas Qa3bl, 4YacToTa, JEUCTBYIOIIEE
3HaueHue. BekropHoe nmpeacTaBieHne rapMOHUYECKOTO KojieOaHusl.

3auB13. 'apmonnueckue konebanus B EMKOCTH. 3akoH OMa NIl aMILTUTY]I.
PeaxtuBHOE conpoTtusienne Emkoctu. CABUT (a3 MEXITy HAMPSIKECHUEM U TOKOM B
€MKOCTH. MTHOBEHHAs MOLTHOCTh U HEPTHUS B EMKOCTH.

3auB14. 'apmonnyeckue kojeOaHUs B WHAYKTUBHOCTU. 3akoH Oma s
amrutyd. PeaktuBHoe conporupnenue. Casur a3 Mexay HaNps>KEeHHUEM U TOKOM
B MHJIYKTUBHOCTU. MTHOBEHHAs1 MOIITHOCTb U SHEPI'Usl B UHIIYKTUBHOCTH.

3auB15. 'apmMonnyeckue konebaHus B MOCJIEAOBATCIBHOM COCIMHEHUU R,
L, C. TpeyronbHHUK HANPSIKEHUN U CONTPOTUBIICHUH. [[oHOE CONpOTHUBIIEHUE LIETIH.
CnBur (a3 Mex1y HampsHDKEHUEM U TOKOM. XapakTep COMPOTUBIICHUS LETIH.

3auB16. 'apmonnyeckue kojnebanus B mapauiesibHoM coenunenuu R, L, C.
TpeyronbHUK TOKOB U mpoBogumMocteil. [lonnas nmpoBogumocts nenu. Casur ¢as
MEXy HapsIKEHWEM M TOKOM B ITapajlieIbHOM. XapaKTep CONPOTUBICHHUS 1IETH.



3auB17. KommiekcHas aMILIUTYAA rapMOHHUYECKOTO KoJieOaHusI.
CoOOTHOIIEHNE KOMIUIEKCHBIX AMIUIMTYJ HanpsokeHUd u TokoB B R, L u C.
KommnekcHoe comnpotuBinenue sneMeHToB R, L u C. 3akoH Oma B KOMILJIEKCHOM
dbopme.

3auB18. KomriekcHoe, PEaKTUBHOE, MMOJTHOE COIPOTHUBIICHUS
(mpoBoAMMOCTB) cMmemaHHoro coenudenuss R, L, C. KowmiuiekcHas cxema
3aMelleHust JIMHeHoH 1enu. 3akoH Oma B KOMIUIEKCHOU (hopMe JJ1sl TOJTHOM 1IeTH.

3auB19. Anroputm pacuera JMHEWHBIX LENEW MNPU TAPMOHUYECKOM
BO3JICUCTBUU METOJAOM KOMIUJIEKCHBIX aMILITUTY/.

3auB20. DHepreTuyeckue COOTHOLICHUS B  JIMHEHMHBIX LEOsAX IIpHU
FapMOHMYECKOM BO3JIEUCTBUU. MrHOBEHHAas, aKTUBHAs, PEAaKTHUBHAsl, MOJIHAS U
KoMIiekcHas MottHocTH. Koaddumment montHocTu. bananc MoutHocTel B 1ienu.

3auB21. ComacoBanne HCTOYHUKA DIEKTPUUYECKON SHEPTUU C HArPYy3KOM IO
KPUTEPHUSIM MAKCUMyMa IIEPEIaBacéMOM B HArpy3Ky CpEIHEM MOIIHOCTH U
MakcuMyMa Kod(pPHUIMeHTa mojie3Horo 1eHCTBUA.

3auB22. Meton aHanu3a CIOXKHOW JIMHEMHOM LIEMM NpH TapMOHHYECKUX
BO3JICUCTBUAX, OCHOBAaHHBIM Ha CTaHAAPTHOM mpoueaype (OpMHUPOBAHUS
YPaBHEHHI AIIEKTPUYECKOTO paBHOBECHS LENMU. MeEToAuKa COCTaBICHUSI CUCTEMBbI
YpaBHEHUMN OTHOCHUTEILHO UCKOMBIX TOKOB.

3auB23. MeTonl KOHTYpHBIX TOKOB IS aHajiu3a JIMHEWHOW UemnH.
Kontypnsiit Tok. CoOOCTBEHHOE M B3aUMHOE COMPOTHUBICHHS] KOHTYPOB. MeTonuka
dbopMHUpPOBaHUS U PA3MEPHOCTh CUCTEMbI YPAaBHEHUM OTHOCUTEIBLHO KOHTYPHBIX
TOKOB.

3auB24. MeTon y3710BbIX NOTCHIUAJIOB JJIsI aHAIM3a Lenu. ba3ucHbIil y3el,
COOCTBEHHas M B3aWMHas MPOBOAMMOCTH Y3JI0B. MeTonuka (OpMHUPOBaHUS U
Pa3MEPHOCTh CUCTEMBI YPABHEHUN OTHOCUTENBHO Y3JI0BBIX MOTEHIIUAJIOB.

3auB25. OcHOBHBIE TEOPEMBI TEOPUU LIETIEN U UX MPUMEHEHUE IS aHAJIA3a
uenei. [IpuHuun Hanoxenus. Teopema B3auMHOCTU. Teopema O KOMITCHCALIMH.
[IpuHIMII 1yanbHOCTH.

3auB26. MeTon pacuera CI0KHOM 1€ HA OCHOBE MPUHIIUIIA HAJIOKEHHUS.

3auB27. AHanu3 CIOXKHBIX JIMHEWHBIX IEeNed TMpU TapMOHUYECKUX
BO3/ICHCTBUAX HA OCHOBE TEOPEMbl 00 SKBHUBAJICHTHOM HCTOYHHKE HAIMPSIKEHUS
(Teopembl TeBeHHHA).

3auB28. DxkBUBaJICHTHBIE TpeoOpa3oBaHWs IETeH: 3aMeHa IeMd ¢
MOCJIE0OBATEIIbHBIM COEAUHEHHEM BJIEMEHTOB MApPAJJIEIbHBIM COEIMHEHUEM U
HA00OpOT; mMpeoOpa3zoBaHUsl cCOeAUMHEHUs] Tumna '"3Be3na" B "TpeyrodbHUK" U
HA0OOPOT.

3auB29. UHOyKTUBHO-CBSA3aHHBIE LENH MPU TAPMOHUYECKOM BO3JECHCTBUMU.
B3aumnass uHaykTUBHOCTH. KOMIOHEHTHBIE ypaBHEHHUsI, MOCJIEIOBATEIbHOE W
napajielIbHOE BKIIFOUEHHE CBA3aHHBIX UHAYKTUBHOCTE.

3auB30. [lonsTHE O KOMIUIEKCHBIX YacCTOTHBIX Xapakrepuctukax (KUX)
muHernbix neneil. Kmaccudpukamus KYUX, ux ¢opmbr npencrabinenus. KUX
AIIEMEHTAPHBIX PEAKTUBHBIX JBYXMOIOCHUKOB: L u C.

3auB31. AMmutyngno-gactotHas  (AUX) wu  daszouactorHas  (DUX)
XapakTEepUCTUKa JIMHEHHOW 1enu; wux (Qusuueckuid cMbica.  Mertoauka
AKCIIEPUMEHTAIIBHOIO M3MepeHus:t U anroputMm pacuéta AUX m @YX nuHeiHoM



LEIIH.

3auB32. KUX mpocCThIX JABYXIIOJIOCHHUKOB: €MKOCTH, WHIYKTUBHOCTH,
MOCJIEA0BATEIBLHOIO U MapamieabHoro RC- u RL-coequHEHUS.

3auB33. AUX u ®UX RC-uenu co ChEMOM BBIXOJHOIO HAIMPSIKEHUS C
conporupnenus. Ilonsitue ¢unprpa BepxHux uactor (PBY). Yactora cpesa
(rpanunuHas yactora) AUX RC-uienu.

3auB34. AUX u ®UX RC-uenu co ChEMOM BBIXOJHOIO HAIMPSIKEHUS C
émkoctu. [lonsarue ¢unbsrpa HwkHEX YacToT (OPHY). ITomoca nmponyckaHus 1emu.
UYactora cpesza AUX (rpannunas yactora) AYX RC-uenu.

3auB35. AUX u OUX nenwn, wucnons3dyemor B mocte Buna. Ilonstume
MOJIOCHO-TIPOTYCKaromero (uiapTpa; monoca mporyckanus ¢GuiabTpa. Pacuer
IPAaHUYHBIX YACTOT IMOJIOCHI IPOIMTYCKAaHUS U KO3PPUIIUEHT MPSIMOYTOJIbHOCTH.

3auB36. Yactothubie xapakrepuctuku (AUX m OYX) RC-nienu BTOPOTO
NopsJiKa B BUE NBYX3BeHHOTO RC-GuibTpa.

7.2.5. IllpumepHblii NepevyeHb BONPOCOB VISl MOATOTOBKH K IK3AMEHY

Ox3B1. Konebarenbupiii koHTyp. COOCTBEHHBIE KOJieOaHUs B HACATHHOM
KOHTYpE M WX 4acToTa. BeiHYXJIeHHBIN pexuM padboThl koHTypa. Kiaccudukarus
KoJie0aTenbHbIX KOHTYpOB. [ToHsITHE U KpUTEpUH pE30HAHCA.

Ox3B2. Pe3oHaHC HanpsKeHH B MOCIEA0BaTeIbHOM KOHType. PesoHancHas
4acTOTa, XapaKTePUCTUUYECKOE U PE30HAHCHOE COIMPOTUBIEHUSA, JOOPOTHOCTH.
BxonHble u niepegaToyHble YaCTOTHBIE XapAKTEPUCTUKHU KOHTYpA.

Ox3B3. DHepreTuyeckrue COOTHOUIEHUS B IOCIEAOBATEIBHOM KOHTYPE MpH
pe3oHaHce. BiusiHre BHYTPEHHETO COMPOTHUBICHUS UCTOYHUKA U COMPOTUBICHUS
HArpy3Kd Ha XapaKTepUCTUKUA KOHTYpA.

Ox3B4. Pe3oHaHC TOKOB B NapajieIbHOM KOHType. BXoIHbIE 4YacTOTHBIE
XapaKTEPUCTUKH; BIUSHUE IIyHTAa HAa CBOMCTBA KOHTypa. KOHTYphI C HEMOJHBIM
BKITIOUCHHUEM: KOY(PPHUIIMEHT BKIIIOYCHHSI, PE30HAHCHOE COMPOTUBIICHHE.

Ox3B5. O600menHass  paccTpoiika, ypaBHEHHME PE30HAHCHOM  KPHUBOM
KojiebarensHOro Koutypa. [lonoca npomnyckanusi 1 U30UPATEIHLHOCTH KOHTYPA.

Ox3B6. [ToHsTre 0 mepexoaHbIX mpolneccax B uensax. Kommyranus. 3akoHbl
komMmyTanuu. HezaBucumele HavanbHbie yenoBus. [[opanok TuHEHON Henu.

Ox3B7. Knaccuueckuii METO1 aHaIu3a MEePEeXOHbIX MPOLECCOB B JIMHEUHON
nenu: nuddepeHImanbHOe YpaBHEHHE 1IeNH U METOJIMKA €r0 PelIeHusl; CBOOOaHAs
U BBIHYJI€HHAsl COCTABJISIONIME MPOLIECCa; XapaKTEPUCTUUECKOE YPAaBHEHHUE.

Ox3B8. CBobonuble  mporeccbl B RC-nenu  MEpBOro  MOpsKa.
HuddepenimanbHoe ypaBHEHHE. XapakTep CBOOOTHOTO MpOIEcca U OILEHKA €ro
MPOJOJKUTENBHOCTU. [IoCTOSIHHAA BpeMeHM U €€ CBSI3b C YACTOTHOW IOJIOCOU
POy CKaHUS.

Ox3B9. CBobonubie  mpomeccbl B RL-lemn  WepBOro  MOpsika.
HuddepenuunansHoe ypaBHeHHe. Xapakrtep npouecca. [loctosHHas BpemeHu RL-
LENH U €€ CBA3b C €€ YACTOTHOM MOJIOCOU MPOIYCKaHUS.

Ox3B10. CBobogubie  mporecckl B koHType.  Juddepeniumansaoe



ypaBHEHHE. BO3MOXHBIE CLEHApUM NPOTEKaHUA MPOLECCOB U YCIOBUA HX
oOecrieueHusl.

Ox3B11. IlocrosiHHass BpeMEHM KOHTYpa M €€ CBSI3b C YAaCTOTHOM IMOJIOCOM
nporyckanus. [lapaMmeTpbl, XapakTepu3ylolIne 3aTyxXaHUe KoJaeOaTeIbHOrOo
IpoLecca B KOHTYPE.

Ox3B12. [Ipsamoe u obparHoe mpeoOpaszoBanus Jlammaca. M3o0paxkeHue
konebanusi mo Jlammacy m WX OCHOBHBIE CBOMCTBA. M300pa’keHUs THITOBBIX
BO37IeicTBUI. Teopema pa3inoKeHHs 111 OTBICKAHUS OPUTHMHAJIA TI0 U300paKEeHHIO.

Ox3B13. M300paxeHust HaNpsHKEHUH M TOKOB U COOTHOIIEHUSI MEXY HUMHU
B R, L, C npu HyneBbIX U HEHYJIEBBIX HAYAIBHBIX YCIOBUAX. ONepaTopHbIe CXEMBI
samemenus R, L, C. O0mias cxema NmpuMEHEHUs ONepaTopHOro METoa.

Ox3B14. AHanu3 nepexogHbIX NPOLIECCOB HA OCHOBE ONEPATOPHOTO METOAA!
3apsjia EMKOCTH Yepe3 Pe3UCTUBHBIN JEIUTENb HAIPSKEHUs, TIEpe3apsiia eMKOCTH,
BBI3BAHHOTO OTKJIIOYEHUEM HArpy3KH Ha Bbixone RC-1emnu.

Ox3B15. Oneparopubiii  koapduimenT mnepegaud uenu (mepegaTodHast
GyHKIUs), €ro CBA3b C  KOMIUIEKCHBIM  KOd(@UIIMEHTOM  mepenayw,
mudepeHnnanTbHBIM YPaBHEHHUEM TIETTH M €€ BPEMEHHbIMU XapaKTEPUCTUKAMH.

Ox3B16. [lepexognas W uMIylbCHasE XapakTepucTuku uenud. CpA3b
U300pKEHUN BpPEMEHHBIX XapaKTePUCTUK C ONEeparopHbIM KO3 (OUIIMEHTOM
nepeaady Uenu U Ipyr ¢ Apyrom. AJITOPUTM pacyeTa BPEMEHHBIX XapaKTePUCTUK
LEMU.

Ox3B17. [Ipumenenne wuHTerpana Jlroamens s aHaiau3a JIMHEHHOMU
AIIEKTPUYECKOM LIENM Ha MPOU3BOJIBHOE BO3AEHCTBHE (BPEMEHHOW METOJ aHaIu3a
nerneit). @opmsl 3anucu MHTErpana Jroamens.

Ox3B18. Otknuk RC-nienv Ha BO3JEUCTBHE MPAMOYTOJBHOTO HMIYJIbCA;
aHaJIM3 Ha OCHOBE BPEMEHHOI'O METO/Ia

Ox3B19. [lepuoanyeckue koiebaHus U ux npeacrasienue psaaamu Dypre.
I'apmonnueckas gopma psiga dypre. ['apMoHMUECKH CHEKTp aMIuTUTyd U (a3
nepuoinueckux kojiebanuii. CBOMCTBA CIIEKTPOB MEPUOANYECKUX KOJICOAHUH.

Ox3B20. Paznoxenne mnepuoguueckoro konebanus B psang Dypbe B
KoMITJIeKCHON (opme. KoMIUIeKCHBIM cHekTp amIumrtyq U (a3 mepruogudecKux
kojeObanuii. CBs3b MeXAy KOMIUIEKCHBIM M TapMOHHUYECKHM  CIIEKTPaMH
KOJIeOaHMsl.

Dk3B21. Pacnipenenenre MOIIHOCTH B CIIEKTPE MEPHOAUICCKOTO KOJICOaHMS.
[ToHsiTEe TPaKTUYECKOW IIMPUHBI CIEKTpa KOJIeOAHHWS U KPUTEPUU €€ OLICHKH.
CBsI3b IPaKTUYECKOM IIMPHUHBI CIIEKTPA KOJIEOAHUS U €r0 JJIUTEIbHOCTH.

Ox3B22. 'apMOHMYECKUM CIEKTP MEPUOIMYECKON IMOCIeI0BATEILHOCTH
PSIMOYTOJIBHBIX HMITYJILCOB TMPOU3BOJIBHOM CKBaXXHOCTH. Orubaromiasi crekrpa
aMIuTya. YacTtoTel Hysel orubaromieit amrmutyd. CriexkTp MeaHpa.

Ok3B23. CunTe3 konebaHusi MO €ro Cnekrpy. BiausHue HU3MIMX U BBICHIMX
rapMoHUK Ha popmy konebanus. CUHTE3 MeaHIpa.

Ok3B24. UHTerpanbHOE MPENCTABIECHUE HENEPUOAUYECKUX MPOLIECCOB.
[Ipsmoe u oOpatHOoe mnpeobOpazoBanusi Pypee. KomruiekcHas crhekTpaibHas
IUIOTHOCTB, CIIEKTpaibHas IIIOTHOCTh aMIUIMTY/l IpOLIEcCca U €€ CBOWCTBRA.

Ox3B25. OcHoBHble cBoMcTBa TmpeobOpazoBaHusi @Dypee (TeopeMbl O



crekrpax). CroekTpanbHblid (YaCTOTHBIM) METONl aHalv3a JIMHEMHOW LEenu MpH
MIPOU3BOJILHOM NEPUOIUUECKOM (HETIEPHUOANYECKOM) BO3ICHCTBUH Ha €€ BXOJIE.

Ox3B26. [lonarue o Heuckaxaromend nenn. AUX n OUX Henckaxaromein
neru. O Gpuznueckoi HepeaTn3yeMOCTH HEHMCKaKArOIICH IISTTH.

Ox3B27. Muddepenuupyromas nens. AUX u OUX auddepenmupyromnieit
Ienu. YCIoBHEe KadecTBeHHOro auddepeHimpoBanus konedanuit RC-1enbo co
CHEMOM BBIXOIHOTO HAMPSIKEHUSI C COTPOTHUBIICHHUSL.

Ox3B28. Unrerpupyromass unenb. AUX um OUX wuHTErpupyromen Lenu.
VYcinoBue KadyeCTBEHHOTO HWHTErpupoBaHusi KojieOaHuit RC-1enbI0 CO ChEMOM
BBIXOIHOTO HAMPSIKEHUSI ¢ EMKOCTH.

Ok3B29. OcHOBHBIE YpaBHEHUSI W CHUCTEMbl ME€PBUYHBIX IapaAMETPOB
JUHEHHBIX  YETBIPEXMOIIOCHUKOB.  MeTonuka  ompefesneHuss  MEepBUYHBIX
napaMeTpoB YeThIpeXMoMtocHUKa. CBA3b MEXIYy pa3IMYHBIMH CHCTEMaMU
napaMeTpoB.

Ox3B30. CoennHeHMs] TUHEHHBIX YETHIPEXITOIIOCHUKOB: MOCIEI0BaTEIbHOE,
napajjiebHOe, KacKaJHOe, IOCJe0BaTeIbHO-NapalIeIbHOE, MNapajyIeibHO -
nocjeaoBareynbHoe. Pacuer mapamMeTpoB COCTABHBIX YETHIPEXITOTOCHUKOB.

Ox3B31. BropuuHnbie IapaMeTpbl YETBIPEXIIOIFOCHUKA.
Xapakrepuctuiyeckoe comnpoTuieHre. CoracoBaHUE YETHIPEXIOIIOCHUKA 10
BBIXO/Y. XapaKTepUCTUUECKasi HOCTOSIHHAS TEPEauH.

Ox3B32. [locranoBka 3amaun cunrte3a ¢Guibrpa. [lpuHiun duznueckoin
peanu3yeMoCTH JIMHEeWHOW 1enu. MeTtoguka cuHTe3a GuibTpa mno 3ajanHon AUX.
Oynkuus punsrpanuu. [lomuHoMuanbable PUIBTPBI HUAKHUX YaCTOT.

Ox3B33. Tenerpadubie  ypaBHEHHS  ONHOPOAHOW  JUIMHHOW  JIMHHH.
HavanbHbie u rpaHuuHble ycnoBusi. Pemienue TenerpadHbIX ypaBHEHUH JIMHUU
IIpU TapMOHUYECKOM Bo3liecTBUU. [1aaromas u oTpakeHHbIE BOJIHBI B IMHUH.

Ox3B34. Koadhpunment orpakenuss B IMHHOW JnuHUW. JluHus 06e3
oTpaxkeHus. PexxumM Oerymux BOJIH B JUIMHHOW JTUHUU. PeKUM CMelIaHHbIX BOJIH B
TMHHOU TuHUU. KoadduimeHT crosyeil BOIHBI.

Ok3B35. Pacnipenenenue Toka W HampsyKEHUs 1O JUIMHE JUHUU. Pexum
Oerymux BOJIH U CTOSYUX BOJH B JIMHUU. [lomokeHne y370B U MyYHOCTEH TOKa U
HaANpsDKEHUs] TP KOPOTKOM 3aMbIKAHMM HA BBIXOJE W PA30MKHYTOM BBIXOJIE
JIUHUH.

Ok3B36. BxoiHOE KOMIUIEKCHOE CONPOTHUBICHUE KOPOTKO3aMKHYTBIX U
PA30MKHYTBIX Ha KOHIIE OTPE3KOB JUIMHHOW JTMHUH.

Ox3B37. Pacnipenenenne Toka M HanpspKEHUS 0 UIMHE JIMHUWA IIPU YHACTO
PEaKTUBHOM U MPOU3BOJILHON Harpy3ke. CoriacoBaHKe JIMHUU C HArPy3KOM.

7.2.6. MeToanka BbICTaBJICHUS OLICHKH MPH NPOBeICHUU
NMPOMEKYTOYHOM aTTecTalun

3ader MPOBOAUTCA MO OuWjeTaMm, KaXAbld M3 KOTOPBIX BKIIOYAECT OJUH
TEOPETUYECKUN BOMPOC M PACUYETHYIO 3aJadyy MAJIOW CI0XHOCTH. [IpaBUiIbHBIA U
MIOJIHBI OTBET HAa TEOPETHUYECKUH Bompoc Owiera oreHuBaercs B 10 Oanmos,
3amaya — Takke B 10 6amioB (5 6amioB 3a MpaBWIbHYIO METOJIUKY PEIICHUS U 5



OasJIoB 3a BEpHBIM OTBET). MakcuMaiabHOE KOJMYECTBO HAOpAaHHBIX OauiOB Ha
3ayete cocranisier 20.

OneHka «He 3a4T€HO» CTAaBUTCS B Cllyyae, €CJIM CTyACHT HaOpan meHee 13
0aJIoB, «3auTeHO» — OT 13 10 20 OaIoB.

DK3aMeH MPOBOJUTCS MO OWiIeTaM, KaKIblii M3 KOTOPBIX COACPKUT JBa
TEOPETUYECKUX BOIIPOCA M OJHY 3anady. lIpaBuibHBIA W TIOJHBIM OTBET HA
KOKJIBIH TEOPETHYECKHA BOIpoc Owmitera orneHuBaeTcs B 10 OamroB, 3amada —
take B 10 6amioB (5 0anioB 3a MPaBUWIBHYIO METOJUKY PEIICHUS U 5 0auioB 3a
BEpHBII 0TBET). MakcuManbHOE KOIMYECTBO HAOpaHHbIX 0anioB coctasisier 30.

Ouenka «HeyaoBIeTBOPUTEILHO» CTAaBUTCS B CIydae, €CJIM CTYJICHT
HaOpan meHee 12 Gamos.

Onenka «Y IOBIETBOPUTENbHO» CTABUTCS B Cllydae, €CJIM CTYIEeHT HaOpai
ot 12 o 19 6annos

Omnenka «XOopoImio» CTaBUTCA B cliydae, eciu cTyaeHT Habpan ot 20 mo 24
OaJIIoB.

Onenka «OTIMYHOY» CTaBUTCSA, €CJIU CTYACHT HaOpa ot 25 1o 30 Gamios.

7.2.7. IlaciopT OLIEHOYHBIX MAaTEPHAJIOB

Kon
Ne | KonTpoaupyemsie pa3ieibl (TEMbI) N HaunmenoBanue
KOHTPOJUPYEMOM
/T JUCITUTUTUHBI OIICHOYHOTO CPEJICTBA
KOMIIETEHIINHN
1 |OCHOBHBIC TOHATHS U 3aKOHBI OI1IK-2 Tect, KOHTpOJIBEHASA padoTa,
TEOPUH IECKTPUUCCKUX Ienen 3amuTa Ja0opaTopHOil paboThI,
3a4eT
2 |JIuHeWHbIC JIEKTPUUECKUE LIETH TPU OIIK-2 Tecr, kOHTpOILHAS paboTa,
FapMOHUYECKUX BO3JEHCTBUAX 3aImmTa JJabopaTOpHBIX PadoT,
3a4eT, pa3zaen KypcoBoil paboThI
3 |YacToTHBIE XapaKTEPUCTUKU OIIK-2 Tect, kOHTpOILHAS paboTa,
JINHEMHBIX JIEKTPUYECKUX LIETIEN 3aImTa J1adopaTopHOM padOTHI,
3a4eT, pa3aes KypcoBoi paboThI
4 |Pe30HaHCHEBIC SBIICHUS B OIIK-2 Tect, KOHTpOJIBEHASA padoTa,
BIEKTPUYECKUX LEISIX 3ammTa JJ1abopaTopHOM paboTHI,
JK3aMeH
5 |Ilepexomuble MPOLIECCHI B OIIK-2 Tect, KOHTPOJILHAS paboTa,
JIMHEWHBIX 1eTsIX. MeToasl aHaau3a 3aImTa JJabopaTOpHBIX PadoT,
dK3aMeH
6 |[YacToTHBIE CIICKTPHI KOJICOAHHIA. OIIK-2 TecTt, KOHTpOIBbHAs PadoTa,
CnekTpalbHbId METO]] aHATU3a pasjien KypcoBo paboThI,
neneu dK3aMeH
7 |JImHeiiHbIC YETHIPEXMOIIOCHUKH 1 OIIK-2 Tect, KOHTpOJIBHASA padoTa,
GUIBTPEI 3a1uTa JJabopaTopHOi paboTHI,
JK3aMeH
8 |Llemu ¢ pacmipenenéHHbIMU OIlK-2 Tecr, KOHTpOIBHAS PaboTa,
rnapameTpamu dK3aMeH




7.3. MeToau4ecKkue MaTepuaJibl, OnpeaeJsomue npoueaypbl
OlleHMBAHUSA 3HAHWH, yMeHMIi, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH

[Ipu npenomaBanuy JUCIATUIMHBI «OCHOBBI TEOPUU IICTICH» B KadecTBE
(GOpMBbI OLIEHKM 3HAHUWA TPUMEHSIOTCS TECThl, WHIWBHUIYyalbHbIE BapUAHTHI
3a/laHUI Ha TPAKTUYECKUE 3aHATUS U JabopaTopHble padOThI, a TAKXKE 3aJaHus Ha
9K3aMEH Ha OyMaKHOM HOCHTEJIE.

TecTupoBaHue OCYIIECTBISIETCS IMPU MOMOLIM KOMIBIOTEPHONH CHUCTEMBI
TecTupoBaHus. Bpems rectupoBanus ot 45 1o 60 MuH.

Pemienne craHAapTHBIX W TOPUKIAAHBIX 3a4ad  OCYLIECTBISETCS Ha
NPAKTUYECKUX 3aHATHUSAX C UCIHOJIb30BAHMEM METOJUYECKUX MaTepHuasos,
U3JIaHHBIX Ha OyMa>KHOM HOCHUTEIE.

3amura J1ab0paTopHBIX PadOT BBIMOIHIETCS METOJOM YCTHOI'O OIpoca Mo
KOHTPOJIbHBIM BOIIPOCAM, MPEACTAaBICHHBIM B COOTBETCTBYIOUIMX METOAMYECKHX
MaTepHaliax, Wik Ha OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHMUS.

3ammTa KypcoBOW pabOThl OCYIIECTBISETCS COIJIACHO TPeOOBaHUSM,
OpeabsIBISIEMBIM K paboTe, OMMCAHHBIM B METOJUYECKIX MaTepuaiax.

OK3aMeHallMOHHBIM OMJIET BKJIIOYAIOT J[BA TEOPETUUYECKUX BOMPOCA U OJHY
pacyeTHYIO 3aJa4y MaJloil/cpeiHel CII0KHOCTH, OTHOCSIIYIOCS K 00JaCTH 3HAHUH,
onpenensieMoil NMepeyHeM BONPOCOB K 3K3aMmeHy. lMcmosb30BaHME KOHCIEKTOB
JeKIUA WM y4eOHOW JHTepaTypbl B J000N QopMe, a TakkKe MOOWIBHBIX
TenaedOHOB, TUIAHIIIETOB, HOYTOYKOB W/MJIM UHBIX YCTPOMCTB, MPEIOCTABISIOMINX
OecrnpoBOAHYIO CBA3b, HE JIONMycKaeTcs. BpeMs moJroToBKU K OTBETY MO 33JaHUIO
coCTaBJISIET 35 MHH. 3aT€EM OCYILECTBIIAECTCS POBEPKA YPOBHS MOATOTOBKU B XOJI€
YCTHOM Oecelpl C 2K3aMEHATOpOM, Ha KOTOpyilo oTBoauTcs a0 10 MuHyT, H
BBICTaBJISIETCS OLICHKA B COOTBETCTBUU C YKa3aHHBIMU BBIILIE TPEOOBAHUSIMU.

8. YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHbI

8.1. [lepeyennb yueOHOI JUTEPATYPbl, HEOOXOAUMOI 1JI51 OCBOECHHUSA
TUCHMILTAHBI

1. HoBukoB, FO.H. OcHOBHBIC TOHATHS U 3aKOHBI TEOPUU IIE€TICH, METOMIBI
aHanu3a npoiieccoB B nermsx [Tekct]: yue6. mocobue / FO.H. HoBukos. — 3-e u3n.,
uctp. u gomn. — CII6.: Jlans, 2011. — 368 c.

2. HoBukoB, FO.H. OcHOBHbIE MOHATHSA U 3aKOHBI TEOPUU LIETIEH, METOIbI
aHajM3a IMPOIECCOB B IEMAX [DIEKTPpOHHBIN pecypc]: yueOHoe mocodue / FO.H.
HosuxkoB. — Dnektpon. gan. — CII0.: Jlanb, 2011. — 368 c. — Pexxum nmocryma:
https://e.lanbook.com/book/691.

3. AtrabekoB, I'.MI. OcnoBbl Teopum 1ened [Tekcr]: yueOnux / I'.H.
ATabekoB. — 3-e uzn., crepeotutn. — CII6.: Jlans, 2009. — 424 c.

4. ArtabGekoB, I'.MI. OcHOBBI Teopum IIeTied [DIEKTPOHHBIN pecypc]:
yueoHnuk / I'.1. AtabekoB. — 4-¢ u3., crepeorun. — InekTpoH. gaH. — CI16: Jlansb,
2017. — 424 c. — Pexxum nocryna: https://e.lanbook.com/book/91911.



5. ITomos, B.II. OcHoBbl Teopuu 1nenei [Tekct]: y4ueb. mns By3oB / B.IL.
[Tomnos. — 4-e u3x., ucnp. — M.: Beiciias mkomna, 2003. — 575 c.

6. JIurBunenko, B.I1. OcHoBbl Teopun nemnei [Tekcr]: yue6. mocodue: B 2
gacTsax. Y. 1 / B.IL JlurBunenko. — Boponex: ®I'bOY BIIO "Boponexckuit
rOCyJ1apCTBEHHBIN TEXHUYECKUM yHUBepcuTeT", 2016. — 229 c.

7. JlurBunenko, B.I1. OcHoBbl Teopuu 1iereit [Tekcer]: yue6. mocodue: B 2
gacTsax. Y. 2 / B.IIL. JlurBunenko. — Boponex: ®I'BOY BIIO "Boponexckuit
roCyJ1apCTBEHHBIN TexHUYeCKnii yHuBepcuter', 2018. — 194 c.

8. barypa, M.II. Teopus anekrpuyeckux Lenel [DIeKTpOHHBIIN pecypc]:
yueOnuk / MLII. barypa, A.Il. Ky3nenos, A.Il. KypyneB. — DneKkTpoH. TEKCTOBbBIE
naHHele. — MuHck: Beiuimas mkona, 2015. — 607 c. — Pexum pgoctyna:
http://www.iprbookshop.ru/52136.html.

9. OctankoB, A.B. 3amaunuk no gucuuriiHe "OCHOBBI Teopuu Ieneit'”
[OnexkTpoHHBIN pecypc]: ydel. mocobue. — DJIEKTPOH. TEKCTOBBIE, rpad. naH.
(2,28 M0). — Boponex: ®I'bOY BIIO "BopoHexckuil TrocynapCTBEHHBIN
TexHuueckuit yausepcurer”, 2015. — 1 daiin.

10. OcrankoB, A.B. AHanu3 yCTaHOBUBIIUXCS U MEPEXOIHBIX MPOLIECCOB B
JVMHEHHBIX SJEKTPUUYECKUX UeMsux: JabopaTopHbiil mpakTukyM [Tekcr]: yueO.
nocoone / A.B. OcrankoB. — Boponex: ®I'BOY BO "Bopouexckuit
roCcyJ1apCTBEHHBIN TexHuyeckuil yuusepcuret', 2018. — 88 c.

11. Meronuueckue yka3aHusi K KypcoBoi padote 1o gucuuruinie "OCHOBBI
TEOpUH Lenen" sl CTYAEHTOB CHEHHAIBHOCTU ''PalMOTEXHUYECKHUE CUCTEMBI U
KOMIUIEKCHI",  crnenuanu3anuu  "PaauosneKkTpoHHbIE  CHUCTEMBI  Iepefayu
uHpopmanmu" ouHoM ¢opmbl oO0yueHus [DnekTpoHHbld pecype] / Kad.
pagunorexuuky; Coct. A.B. OcTaHkoB. — DIEKTpOH. TeKCTOBbIE, rpad. naH. (1,1
Ko6). — Boponexx: ®I'bOY BIIO "BopoHexckuil rocyJapCTBEHHbI TEXHUUECKUN
yauBepcutet"”, 2013. — 1 daiin.

12. Meroauyeckue ykazaHusi K JjabopaTopHbiM pabotam Ne 1 - 4 1o
auciurinae "OCHOBBI TEOpUM LEenen" s CTyJaeHToB cnenuaibHocta 11.05.01
"PamnosneKTpoOHHbIE CUCTEMBI U KOMIUIEKCHI" 0uHOM GopMbl 00yuenus [Tekcr] /
Kad. pagumorexnuku; coct.: A.B. OcrankoB. — Boponex: ®I'BOY BO
"BopoHexkcKuii rocy1apCTBEHHBIN TeXHUYeCKni yHuBepeuteT', 2018. — 41 c.

13. Metoauyeckue ykazaHus K JlabopaTopHbIM pabotam Ne 5 - 8 mo
nuciuiinae "OCHOBBI TeopuM 1Herneun" s cTyaeHToB cnenuaibHocty 11.05.01
"PannosneKTpOHHbIE CUCTEMBI U KOMIUIEKCHI" 0uHOM QopMbl 00yuenus [Teker] /
Kad. pagmorexnuku; coct.. A.B. OcramkoB. — Boponex: ®I'BOY BO
"BopoHekckuii rocy1apCTBEHHBIN TexHU4eckuid yHusepeutet', 2018. — 37 c.

14. Meroauyeckue ykazaHusi K JabopaTtopHeiM paboram Ne 5-9 1o
auciurinae  "OCHOBBI  TeOopuM  Lened" g CTYAEHTOB  CHEHHUATbHOCTH
"PaguosnekTpoHHbIE CHUCTEMBI u KOMIIJIEKCHI ", criequaIn3anuu
"PannosnekTpoHHbIe cUCTEMBI Tiepenaun nHpopmanuu" ogHoi Gopmbl 00ydeHUs
[DnexTponusbiit pecype] / Kad. pagnorexnuku; coct. A.B. OcTaHKOB. — DJIEKTPOH.
TekcToBbIe, Tpad. mad. (767 KO6). — Boponex: ®I'BOY BIIO "Boponexckuii
roCyJIapCTBEHHBIN TeXHUYeCKUi yHuBepcutet", 2013. — 1 daiin.

15. Meroauueckue ykazanus K JaboparopHbiM padoram Ne 10 - 13 mo



nucuumuiiHe  "OCHOBBI Teopuu 1neneil”" sl  CTYyAEHTOB  CIEUAIbHOCTH
"PanmuonNeKTpOHHbIE CHUCTEMbl W KOMIUIEKCH" OYHOW (opMbl 00yuyeHUs
[Onextponnsiii pecypc] / Kad. pagmorexuuku; Coct. A.B. OcrankoB. —
DJIeKTpPOH. TeKCcToBble, Tpad. maH. (669 Ko6). — Boponex: ®I'bOY BIIO
"BopoHexckuii rocy1apCcTBEHHBIN TeXHUYEeCKU yHuBepcuTeT", 2014. — 1 daiin.

16. Kapnamyk, B.. Dnexrponnas nabopatopust Ha IBM PC: IIporpamma
Electronics Workbench u ee nmpumenenne / B.M. Kapnamyk. — 3-e u3n., qom. u
nepepad. — M.: COJIOH-P, 2003. — 736 c.

8.2. Ilepeyenbr MHGPOPMALMOHHBIX TEXHOJIOIMH, HCIOJb3YEMBbIX IPH
OCYHIECTBJCHUH 00pa30BaTeJbHOI0 Mpouecca mo JMCUUIINHE, BKIKYas
nepevYeHb JIMLICH3MOHHOT'0 NPOrPaMMHOI0 o0ecrieyeHus, pecypcoB
HH(POPMALMOHHO-TEJICKOMMYHUKAIIMOHHON ceTH «UHTEepHeT», COBPEMEHHBIX
Npo(ecCHOHATBHBIX 023 JAHHBIX M HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

CXEMOTEXHHUYECKH  CUMYJIATOP CBOOOJHOTO  JOCTyIa, HAIpUMED,
mporpaMma MojenupoBaHus W aHanmm3a snekrpudeckux cxem QUCS (Quite
Universal Circuit Simulator, URL: http://qucs.sourceforge.net/index.html)

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA J1JIAA
OCYHECTBJIEHHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

JUis  mpoBeneHUs  JIaOOpATOPHBIX  padOT, MPaKTUYECKUX  3aHATH,
UCCIIEZIOBaHUN B paMKaX KypCOBOT'O MPOEKTHPOBAHUS HCIOIB3YETCs Ja00opaTopust
«PannorexHuueckue Lenu U CUrHaIbD Kadeapbl paAuOTEXHUKH ¢ HEOOXOIUMbIM
71ab0paTopHbIM 000PYIOBAHUEM U MTEPCOHATIBHBIMU KOMITbIOTEPAMH.

OKCIepUMEHTaNbHOM ~ 0a30i  u3yueHuss  AUCHMIUIUHBI  CIYXKHT
7a00paTopHbIi  KOMIUIEKC, OOBEAMHSIONIMN  HECKOJbKO  paboyumx  MecT,
000pyIOBaHHBIX J1a0OPaTOPHBIMU CTE€HIAMH, OCHWIIOrpadoM, BOJIBTMETPOM,
HU3KOYACTOTHBIM TE€HEPATOPOM TapMOHUYECKHUX CHUTHAJIIOB M BBICOKOUACTOTHBIM
reHepaTopOM-4aCTOTOMEPOM.

Beimonnenue 1a00paTopHBIX ~ pabOT  IPOU3BOAUTCS METOI0M
UMHUTAIIMOHHOTO  MOJEIMPOBAHMS HA  MEPCOHAJIBHBIX  KOMIIBIOTEpax C
UCTIOJIB30BAHUEM MPOTPaMM CBOOOAHOTO AocTymna. [IpuMeHsoTcss nmepcoHallbHbIe
KOMIIBIOTEPBI, UMEIOIIMECS B JJAOOPATOPUU.

10. METOJIMYECKUE YKA3AHUS JJISI OBYUAIOLIUXCS MO
OCBOEHMUIO JUCLHUILIAHBI (MOJIYJIST)

[To mucruruinae «OCHOBBI TEOPUH TSNS YUTAOTCS JISKIIUU, TIPOBOISTCS
NpakTHYeCKHe M J1Ta0OpaTOpHBIC 3aHATHS, BBINOJIHICTCS KypcoBas pabora.
HeoOxomumbiM ~ yciioBueM  (OPMHUpPOBAHUS  KOMIICTEHIIMH TNpPU  W3yYCHUH
JTUCITUTUINHBI SIBIISIETCSI CTPOTroe coOmonenne rpaduka yueOHOTo mporiecca.



OcHOBOW M3y4YeHUs JAUCUUIUIMHBI SBJISIOTCS JIEKIMH, HA KOTOPBIX
u3naratoTcsa Hanbosee CyleCTBEHHbIE U TPYIHbIE BOIIPOCHI, & TAKIKE BOIPOCHI, HE
HalIeIIue OTpakeHUs: B yueOHo# nureparype. C Temoil mpencrosend JeKIuu
ClIelyeT O3HAKOMHUTBHCS 3apaHee M JI0 ee Hayajla mpopadoTarh Mo y4yeOHHKam
Teopernueckuit marepuai. [Ipociymas Jiekiuioo, B 3TOT K€ JA€Hb HEO0OXOIUMO
IPOCMOTPETH MaTepUall JIEKUUHU 110 KOHCIIEKTY U MpopadoTaTh HauboJee CI0KHbIE
Y HETIOHSITHBIE MOMEHTHI C UCIIOJIb30BaHUEM JIEKIUN U Y4EOHBIX TOCOOUH.

[IpakTuueckre 3aHATHS HAMNpaBICHbBl HA TPUOOPETECHHE MPAKTUUECKUX
HABbIKOB TPUMEHEHHS MAaTeMaTH4YEeCKUX METOAOB /I OIUCAHUS DJIEMEHTOB
ANIEKTPUYECKUX LENed, aHalu3a YaCTOTHBIX W BPEMEHHBIX XapaKTEPUCTHK U
II0KA3aTEeJIEN JIMHEUHBIX LIENEH, KIOUEBbIX METOJIOB pacueTa PEaKINU JTUHEUHBIX
nenei Ha TapMOHMYECKHWE W MPOU3BOJIbHBIE MO (opMe BO3ACUCTBHS. 3aHATHUS
IPOBOMATCA IIyT€M peueHus 3agad B ayauropud. K 3aHATHAM crnemyer
rotoButhcsa. CamocrosTenbHas paldora JOJDKHA BKIOYaTh IOArOTOBKY K
KOHTPOJIbHOW paboTe MO TeMe YK€ COCTOSBILEroCs 3aHATUA W MPOpaboOTKy
TEOPETHUUECKUX BOMPOCOB MO Teme Oyayiiero. [ToaroroBka k KOHTpoJabHON padoTe
3aKJII0YAETCs B pa300pe pelIEHHbIX Ha ayIUTOPHOM 3aHATHH 33/a4, a TAKXKE 3a7ad,
pEelIeHUs] KOTOPBIX M3JIOKEHBl B PEKOMEHJOBAHHBIX YUYEOHBIX MOCOOMAX U
METOIMYECKUX MaTepuajax. 3aTeM CJleAyeT NMPUCTyNaTh K PEUICHUIO 3aJa4 W3
KaTeropuu "Iuisi caMocTosATeabHOM paboThl”. [T0CKOIBKY TaKMX 3a/1a4 HECKOJIBKO,
HO OHM MHOTOBApUAHTHBI, Pa3yMHO OIPaHUYUTHCA pELICHHEM HauOojee
Pa3HOTUIHBIX BAPUAHTOB Ka)J0M 3a1a4H.

[Ipu BbIMONHEHUMH JA0OpPAaTOPHBIX paboOT HEOOXOOUMO OOECIEeYUTh
3aJJaHHYI0 paclyCaHueM pPUTMUYHOCTH. [Ipu mpomycke 3aHATHS HEOOXOAUMO
JUMKBUAMPOBATh OTCTaBaHWE B JOMOJHUTENBbHOE Bpems. K kaxaomy 3aHATHIO
ClelyeT TOTOBUTHCS: MpopadoTarb TEOPETUUYECKUHA MaTepual, pacredyararb
3aroToBKy oT4eTa. B mporecce BbIMOTHEHHH pabOThl HEOOXOAMMO (HOpPMHUPOBATH
OTU€T, BHOCS JKCIEPUMEHTAJIbHBIE PE3YJbTaTbl W BBIBOABI B 3aroTOBKY.
CrangapTHpIM SIBICHHEM [IOJDKHA CTaTh 3aliuTa palOoThl cpa3dy mnocie eé
BBITIOJTHEHUSL.

B Hauane 4-ro cemecrpa KaxJIOMy CTYAEHTY BBIIAE€TCS WHAUBUAYaJIbHOE
3a/laHle MO KypcOBOM paloTe, BBIMOJIHSEMON CaMOCTOSTENBHO MO KOHTPOJIEM
npenonanarens. Becb 00beM paOoThl pa3OMBAETCS HA STalbl, BBHIMOJHIEMBIE B
TEUEHHE YCTAHOBICHHOTO CpoKa. Ipaduk BBHIMOIHEHHUS 3TAllOB NPEACTABICH B
TEXHUYECKOM 3aJlaHMM K KypcoBod pabore. Ilpu BbIlONHEHUH paOOTHI
PEKOMEHJIyeTCsl ~ MPEACTaBIATh  NPOMEXKYTOUHBIE  pE3yibTaThl  pabOThI
IIPENOABATEIO JUIA NMPOBEPKU MX IPABWIBHOCTU M MOJMHOTHL. llocnennuit sran
KypCOBOTO IPOEKTUPOBAaHUS IPEANOIAraeT >SKCIEPUMEHTAIBHYIO MPOBEPKY
OCHOBHBIX PACUETHBIX MOJIOKEHUM, KOTOpasi OCYIIECTBISAETCS B JIabOpaTtopuu ¢
UCIIOJIb30BAHMEM CTAaHIAPTHOTO OOOPYIOBaHMS M MAaKeTa LENU, CO3JaHHOrO
HETMOCPEACTBEHHO CTyneHTOM. [lociie BBIMOMHEHUS KypcOBOM pabOThI CTYIEHT
00s13aH TPENCTaBUTh OTYET, OPOPMIICHHBIM B BHUIE PaCUETHO-TIOSICHHUTEIILHON
sanucku. Odopmnennas B coorBerctBur ¢ CTII BI'TY mnosicHutenbHas 3amnucka
CHAeTCs MNpEemnojaBaTeIr0 Ha NpoBepKy. B ciaydae ecnu  3amedaHus 110
MOSICHUTEJIbHOW 3aIIMCKE OKa3bIBAIOTCSA HECYIIECTBEHHBIMHU, 3aIlUTA IPOBOAUTCA B



dopme Oecenpl CO CTyAEHTOM IO CYIIECTBY MOJYYEHHBIX MM PE3YJIbTAaTOB C
BBICTABJICHUEM COOTBETCTBYIOIIEH orleHKH. Eciu ke pabora Tpelyer cepbhé3Hoi
nOpabOTKH, HaNmpUMEpP, COACPKUT OIMIMOOYHBIE pe3ydbTaThl, TO 3alKCKa
BO3BpaIIaeTCs CTyACHTY Ha AopaboTKy. OmeHKa B 3TOM CiIy4ae CHUKACTCS.

bonplioe 3HaYeHUE MO 3aKPEIUICHHI0 W COBEPLICHCTBOBAHUIO 3HAHUU
UMEeT caMocTosiTelbHasi pabora cryaeHtoB. MHbopmanuio o0 Bcex BHUAAX
CaMOCTOSITEIIbHON PaOOThI CTYICHTHI TIOJTYYAlOT HA 3aHATHUSX.

KoHTponbs ycBO€HUsA MarepHaia JUCLHMILUIMHBI MPOU3BOJIUTCS IPOBEPKOM
WHJUBUAYAJIbHBIX  KOHTPOJBHBIX  palbOT, pe3yJbTaTOB  KOMIIBIOTEPHOTO
TECTUPOBAHUS, YCTHBIM OMPOCOM IPH 3alIUTE PE3YJIbTaTOB J1a00paTOPHBIX PadoT,
IIPOBEPKOM W 3aIUTON KypcoBOW paboThl. DopMupoBaHHWE KOMIICTESHIIMH B
paMKax JUCUUIUIMHBI OLIEHUBAETCs Ha 3adere (B 3-M ceMecTpe) U 3k3aMeHe (B 4-M
ceMmecTpe).

Bun

y‘le6HbIX SAHSITYIA ]_IGHTCJ'IBHOCTB CTyACHTa

Jlekmus Hanucanue KoHCHEKTa JIEKUM: KpPaTKO, CXEMaTH4YHO, MOCJIEI0BATEIbHO
(UKCUpPOBATh  OCHOBHBIC  IIOJOKEHMs,  BBIBOIBI,  (OPMYJIHUPOBKH,
00001IIeHHs; TIOMEUYaTh Ba)XHBIC MBICIH, BBIICIATH KIIOUYEBBIC CIIOBA,
TepmuHbl. [IpoBepka TEpMHUHOB, IMOHSATHI C TMOMOIIBIO CJIOBaper u
CIIPAaBOYHHKOB C BBIMMCHIBAHUEM TOJIKOBaHWUW B TeTpaab. OO0o03HaueHUE
BOITPOCOB, TEPMHUHOB, MaTepHasia, KOTOPHIC BBI3BIBAIOT TPYJAHOCTH, MOMCK
OTBETOB B PEKOMEHIyEeMOU JuTepaType. Eciii caMoCTOSITETbHO HE yIaeTcst
pa3zo0parbcs B MaTepHaie, HEOOX0IMMO CPOpMYyIMPOBATH BOIIPOC M 33]1aTh
MPEToAaBaTeNio Ha JISKIIUH, TPAKTHUECKOM HIIH J1a00paTOPHOM 3aHSITHH.

[Ipaktueckre |PaboTa ¢ KOHCHEKTOM JIEKIIUHA, MPOCMOTP PEKOMEHIYEMOW JUTEPATYPHI.
3aHATHUS AHanmu3 pemieHus 00pasloOBBIX 3a/lad B PEKOMEHIyEeMOW JIMTepaType.
Pemenue 3ama4 mo npeayioxkeHHbIM o0pa3iaM. TecTupoBaHue.

JlaGopaTopubeie |PaboTa ¢ KOHCHEKTOM JIEKIIUHA, MPOCMOTP PEKOMEHIYEMOW JUTEPATYPHI.
3aHATHS N3yueHne TEOpEeTHYECKUX MaTepUajioB M IOJArOTOBKA K J1aOOpPaTOPHBIM
pabotam. BreImolHEHHE WHCCIENOBaHUM, IIPU 3TOM 0CcO00€ BHHUMAaHHE
CIeyeT YICIUTh BBIABICHUIO B3aWMOCBS3CH MEXIy IapaMeTpamu
JJICKTPUYECKUX IETIEH U MOKa3aTeIs MU (POPMUPYEMBIX UMH TIPOIECCOB.

CamocrositenbHas |CaMocTosiTeNnbHAs paboTa NnpernosaraeT cleayonue COCTaBIsIOIIHe:

pabora - paboTta ¢ TEeKCTaMHu: Y4YCOHMKAaMH, CIIPABOYHHUKAMHM, JIOMOJHHTEIBHON
JTUTEPATYPOi, a TaKKe MPopaboTKa KOHCIIEKTOB JIEKIIHIA;

- BBITIOJTHEHUE JIOMAITHUX 3aJJaHAI U pacueTOB;

- paboTa HaJ TeMaMu JUII CAaMOCTOSATEIEHOTO H3Y4YEHUS;

- yuacTue B paboTe CTyJeHUYECKIX HayYHBIX KOH(EPEHIINA, OTHMMITHAT;
- IOJrOTOBKA K IIPOMEKYTOYHOH aTTeCTalluy.

ITogroroBka k  |IIpu moaroroBke Kk 3adery (9K3aMeHy) HEOOXOIMMO OPHEHTHPOBATHCS Ha

IIPOMEKYTOUYHOM |KOHCICKTBI JICKIIUH, PEKOMEHAYEMYIO JINTEPAaTypy W pEIICHHE 3a1ad Ha

aTTecTaluu MPAKTHYCCKUX 3aHATHSAX. VHTEHCHMBHAS TMOJrOTOBKA JIOJDKHA HAYaThCS HE
MO3/HEE, YeM 332 MECSAII-TIOJITOPA JIO MPOMEKYTOYHOM aTTECTALIUH.




JIMCT perucrpanum M3MeHeHUH

/o

[lepeueHb BHOCUMBIX U3MEHEHUHN

Jlata

BHECEHUS
U3MEHEHUH

Iloamuce
3aBEAYIOIETO
Kadeapoi,
OTBETCTBEHHOM 3a
peanuzarnuio OIIOIIT




	Титульный.pdf
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