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CocraButens — Xonoao ['ennaauii I'puropbeBuy, kKaHAMAAT TEXHUYECKUX HAYK, J10-
HEeHT KadeIpbl paJuodJIEKTPOHHBIX CHUCTEM U TPAHCIIOPTHOTO PaJMO000pYA0BAHUS
MypMaHCKOro rocy1apCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

MeToaudeckre yka3aHusl paCCMOTPEHBI U 0JI00peHBI Kadeapoll paarodIeKTPOHHBIX
CUCTEM M TPaHCIOPTHOTO paguoodopyaoBanus 19 Hosops 2019 r., npotoxoin Ne 8.



1.Heanro qucuuniaudbl (Moayasi) «OCHOBBI TEOPUU IIETICH» SBIISIETCS MOATOTOBKA WHXKEHEPOB B
cootBercTBUM ¢ [Ipodcrangaprom 06.005 NMHxeHep-paguosieKTPOHIINK, KBaTU(UKATUOHHON Xa-
PaKTEPUCTUKON crienuanucTa ¥ padboynM yueOHbIM miaHoM cnenuaibHocT 11.05.01 «Pagnosnek-
TPOHHBIE CUCTEMBI U KOMIUIEKCHD».

2. 3aga4ym JTUCIUIIHHBI:

1. nate HeoOXoAUMBbIE 3HAHUA i1 oOecIieueHus 0a30BOM MOATOTOBKH, HEOOXOIMMOH A
YCHEIIHOTO U3YYE€HHS CIEIUATbHBIX JUCIUIUINH,

2. W3ydeHUe AMCUUIUIMHBI JOHKHO 3aJ0KUTh CUCTEMY MOHSATHI B 00JIaCTH paJMOTEXHUKH.

3. Conep:xkaHue THCHUILTHHBI

1. DnemeHTHI AIEKTPUYECKUX LeNel, TONOJOTHYECKHIE SJIEMEHTHI LIeTIel, TPUHLIUI HAJI0KEHUS
(cymepno3uuyn) TOKOB U HAIIPSDKCHUM B IIEIISX.

2. 3axoH Kupxroda: nmepBblii, BTOpOil, OCHOBHBIE METOJIbI pacueTa Ienei, METOIbl aHaTN3a
nenei ¢ nomoipo 9BM

3. DOKBHUBAJIECHTHBIEC IPEOOPA30BAHUS ACCXEM, IIEMU C UCTOUHUKAMH FApMOHHYECKHUX TOKOB U
HANPSDKEHUH, pUeT [ernel ¢ rapMOHUYECKIUMHE KOJICOaHUSIMHU B (DYHKITUSX KOMILIEKCHOTO
HEPEMEHHOT0 (CMMBOJIUYECKUI METO).

4. DHepreTUYECKUe XapaKTEPUCTHKU IeNel, 4acTOTHBIE XapakTepuctuku neneit: KUX, AUX,
OUYX, ADYX, 4aCTOTHBIE XapaKTEPUCTUKH MPOCTEUIIINX 1IETICH, OCIIeI0BaTEIbHbIN KOJIe-
OaTeNbHBIN KOHTYD, MapasuIebHbIN KOIe0aTebHbIN KOHTYP.

5. llenu ¢ MarHUTHBIMH CBSI3IMU, TPaHC(HOPMATOPHI, CBSI3aHHBIE KOJIeOaTeIbHbIE KOHTYPHI,
YETBIPEXITOIFOCHUKH, AIICKTPUUYECKUE (PUITBTPBI, IICTTH P MIEPUOTNICCKUX, HETapMOHUY -
CKHX BO3JICUCTBUSIX.

6. IlepexomHble MPOIECCH B JIMHEHHBIX AJIEKTPUICCKHX IETSX, KIIACCHYSCKUIA METO]T pacyeTa
MEPEXO0JIHOTO MpoIlecca, pacyeT ey Py BO3IEHCTBUH 10001 PopMbI, KaUeCTBEHHBII
aHaJIM3 MePeXoJHOTO Ipolecca.

7. OmepaTopHbIii METOJ] pacyeTa MePexoHOT0 MPoIecca, OCHOBBI CIIEKTPAIBHOTO aHAIN3A 11e-
ner pu HEMEPUOTUIECKUX BO3JIEHCTBUSIX, IIENU C paCIIpeIeICHHBIMU ITapaMeTpamMu, HeJlu-
HEWHBIE SJIEKTPUUECKHUE LIETTH.

ITepeyennb npuMepHBIX TeM pac4eTHO-rpauIecKuX pador:
1. Pacuer u uccnegoBanue JIMHENHBIX JIEKTPUUYECKUX LIETIEH TPU BO3ACHCTBUU
TapMOHUYECKHM CUTHAIIOM (CHUMBOJIMYECKUN METOJ] pacyera Iemneil)..

4. IInaHupyeMble pe3yJbTaThl 00yUeHHs B paMKaX JaHHOM JMCIHNIHHbI

[Tpouecc u3yueHus: AUCLUUIUIMHBI HampaBieH Ha (OPMHUPOBAHHE BJIEMEHTOB CIIEAYIOIIMX KOMIle-
teHuuii B cootBercTBUM ¢ PI'OC BO no cnenuansHocti 11.05.01 «PannosnexkTpoHHbIE CUCTEMBI U
KOMIUIEKCBD» U npodeccroHanbHbIM cTangaptToM 06.005 «MHxeHep-paanodieKTPOHIIUK!



PesyabTaThl 00y4eHHs

No Kon u conep:xa- Crenennb Jtanbl GOpMHUPOBAHUA KOMIIETEHINH
/i HHe peaiM3anum KoM- (Muaukartopel chOPMHPOBAHHOCTH KOM-
KOMMETEHIIHN neTeHnu neTeHuuii)

1 OIIK-2 CriocoOeH BbI- Komnerenuust | U1-1omk: Bilageer HaBBIKAMHM HCIIOJb-
ABJIATH CCTECTBCHHOHA- | PEAM3YeTCad | 30BaHUs 3HAHUM (U3UKU U MaTeMaTHKH
YAHYIO CYIHHOCTR IPO- | IONHOCTRIO | iy perieHny MPaKTUYECKHX 3a1a4
6J1eM, BO3HUKAIOIIUX B i

N-20nk-2: YMEET HCKATh W MPEACTaB-
X0/1e TpoeCCUOHATb-
HO3 NeTEIbHOCTH, H JIATh AKTyaJIbHYIO I/IVH(bopMauI/Ho 0 co-
[[PUMEHSATD COOTBET- CTOSIHMM MPEIMETHOM 00J1acTh
CTBYROLMH (U3UKO- N-3onk-2: BnageeT HaBbikamu paboTHI 3a
MaTeMaTHYeCKUH arra- IIEPCOHAIIBHBIM KOMIIBIOTEPOM, B T.4Y.
par 1y ux popmanusa- IMaKeTaMHU IPUKIAJHBIX IIPOTPaMM I
nH, aHaIn3a U PUHS- pa3pabOTKH U MPEJACTABICHUS TOKYMEH-
THUS pelIeHUs TaImn

2 ITK-1 Kommnerennmst | UJ-1px.1: 3HaTh METOABI M QJITOPUTMBI
Cnoco6eH BBIOIHATH peanusyeTcs | vonenMpoBaHUs POLIECCOB B Pajuo-
MaTCeMATHHCCKOC MOAC- | TIOIHOCTRIO | sjekTponnKe, PAagMOTEXHUYECKUX CH-
JTUpPOBaHNE OOBEKTOB H o
MIPOLIECCOB 10 THIIOBBIM CTCMAx 1 yeTpouctBax
METOJTHKAM, B TOM HHCIE NI-2nk.1: YMETh IOJIb30BaThCsl THUIOBKI-
T y—— MU METOJMKAMH MOJCIIUPOBAHUSI 00BCK-
CTaHJIapTHBIX IIAKETOB TOB 1 ITPOLECCCOB
IIPUKJIAJHBIX IPOrpaMM N-3nk-1: BnageTs cpencrBamu paspa-

OOTKH M CO3/TaHUSI UMUTAIIMOHHBIX MO-
JIETIEN C TIOMOIIBIO CTAaHJAPTHBIX MaKe-
TOB IIPUKJIAJHBIX IIPOTPAMM.
Conep:xanue pa3iesioB IMCHUILTHHBI (MOIYJISA), BUIbI pa00ThI
KoauuecTBO 4acos,
Ne Bbl/eJIsIeMbIX HA BH/IbI
n/in Conep:xanue pa3zenoB (MoayJieii), TeM IMCHUILTHHbBI yueOHO# padoThl
OunHas
JI P | JIP | CP
1 2 3 4 5 6
1. | Beeaenne. [Ipeamer, 3a1aun 1 3Ha4eHHE NUCUMIUIMHBL. KpaTkue
ucropuyeckre cBefeHUs. OCHOBHBbIE TIOHATHS, ONpEAETIeHHUs,
€IMHUIIBI u3MepeHus, 3akoH J[xoyns — JleHma. DnekTpuyeckue 1
CUTHANIBI. DJEKTpUYECKue ILenu. Maeanu3upoBaHHBIE 3JIE€MEHTHI
SIIEKTPUYECKHX LIETIEH.

Y Jns ®OC BO 3++




DJ1eMeHTBI YJIEKTPUYeCKHX 1eneil. [laccuBHbIE AIIEMEHTBI AJIEeK-
TPUYECKHUX IIeNel, aKTUBHOE CONPOTUBIIEHUE, UHIYKTUBHOCTD,
eMKocTh. VX cBoiicTBa u xapakrepuctuku. OcodeHHocTH QyHK-
[IHOHUPOBAHUS PE3UCTOPOB, KATYIICK WHIYKTUBHOCTH, KOHCHCA-
TOPOB Ha BBICOKUX yacToTax. Cxemsl 3amereHus. JJoOpoTHOCTD
KaTYIIKU UHIYKTUBHOCTU U KOHJIEHCATOPA. AKTUBHBIC 3JIEMEHTHI
ANEKTPUUYECKUX Lienield. MoJiesin HCTOYHUKOB 3JIEKTPHUUECKON
sHepruu. ICTOUHUKY TOKA U HANIPSHKEHUS peaibHbIE U U1€alb-
HbIE. Y CIIOBUS YKBUBAJIECHTHOCTU UCTOYHUKOB. Pacuetr mozaeneit
HMCTOYHHUKOB PHEPTUU. 3aBUCUMOCTH BBIXOJHBIX TAPAMETPOB HC-
TOYHHKOB JIEKTPUYECKOM SHEPTUU OT BEIMUYMHBI HATPY3KH.

TonoJiornueckue 3j1eMeHThI Henel. DJIeKTpUIecKas CXeMa,
BETBb, y3ell, KOHTYp. TUIbI CXeM, IUIaHapHbIe, HE IIaHApHbIE. DK-
BUBAJICHTHAsI cxema 3amerneHus. ['pad snexTpudeckoil nemnw,
BepILIMHA, pedpo, 1epeBo, UK, xopAaa. COOTHOIIEHUS YHCIia pe-
Oep u uncia BepwH B rpade. ['padudeckoe onpeneieHne yncia
HE3aBHCHUMBIX KOHTYPOB B 2JIEKTPHUECKON cXeMe

IpuHuun HanoxkeHus (Cynepno3uiun) TOKOB U HANIPSIZKeH Ui
B LeNfX.

3akon Kupxroga: nepssiii, Bropoil. OnpeneneHue yncia Hesza-
BHUCHUMBIX YpaBHEHUH, COCTABJIICHHBIM 110 3akoHam Kupxroda rpa-
duueckum merogoM. O6obeHHas popmyna 3akoHa Oma Jiist
y4acTKa IIeNu KaK YacTHBIN ciiy4yai Broporo 3akoHa Kupxroda.
[TorenuuanpHas nuarpaMMa KOHTYpa LeTu.

0,5

MeToarnl aHaan3a neneii ¢ nomombio IBM. IlocTtaHoBka 3agaun
Y OCHOBHBIC 3TAIlbl aHAIKM3a Ieneli ¢ momoiisio OBM. Maremaru-
YECKUE MOJENH LENEN U UX IJIEMEHTOB, OPUEHTUPOBAHHbBIEC HA
npumeHenre DBM. OcoO0eHHOCTH TPEeICTaBICHUS] TaHHBIX JIJIS
pacuera ¢ nomMmoibo 9BM. MaTpuiibl UHUKUIEHUNN, CEYEHUH,
KOHTYpOB. MIcOJIb30BaHNE YHUBEPCATIBHBIX MTAKETOB MPUKIIATHBIX
IIPOTPaMM JJIsI pACUETOB NIAPAMETPOB U XaPAKTEPUCTHUK LETEH.

JKBHBAJIEHTHbIE Mpeodpa3oBanus cxeM. [IpeobpazoBanue mpo-
BOJMMOCTH BETBEH TPEYrOJIbHUKA B TPEX - JIy4eBYIo 3Be3ay. [Ipe-
o0Opa3oBaHHe CONPOTUBICHUI BETBEN TPEX — JIy4eBOU 3BE3/bI B
TpeyroiabHuK . [lonsaTue nyansHocTH. [lyanbHOCTh CUTHAJIOB,
CBOICTB, 3aKOHOB, 3JIEMEHTOB, cxeM. [locTpoeHue TyanbHBIX 1ie-
nen.

Llenu ¢ HCTOYHNKAMH FTAPMOHNUYECKUX TOKOB W HANPSKEHHU .
OcHOBHBIE IMOHATHUA, OIIPEACTICHUA, CAUHHUIBI U3MCPCHHUA: MITHO-
BEHHOE 3Hau€HHe TOKa, aMIUTUTY/a, 4acToTa, (haza, HayaJlbHas
¢aza, HauanbHOE 3HaYEHHE TOKa. [ 'apMoHuYeckoe KoneOaHue Kak
IPOEKIHS Bpallalolierocs BekTopa. BekropHoe nuzodpakeHue
rapMOHHYECKHX KoseOaHuil. Yron cipura ¢a3 rapMOHHUECKUX
kosiebanuii. KonnuecTBeHHBIE OLIEHKU TapPMOHUUYECKUX (DYyHKIIUMI:
aMILTUTYTHOE, Cpe/iHee, ACHCTBYIOIIEe 3HaUeHue, - uX (pu3nde-
CKUH CMBICI M TPAKTUYECKOE 3HAUEHHE.

Pacuer neneii ¢ rapMOHUYECKUMH KOJIe0AHUAMM B (DYHKIMAX
KOMILIEKCHOT0 TepeMeHHOro (cumBoJim4yeckuii merona). Cum-
BOJINYECKOE H300pa’keHUE CHHYCOMJAIBHOIO TOKa B (PYHKIIHMU
KOMIIJIEKCHOT'O TIEPEMEHHOT0: ajnredpandeckas, TPUTOHOMETpUYE-
CKas, ToKa3zarenbHas GopMbl 3anucH. ['eomeTpudeckas HHTEpIIpe-
Talysl KOMIUIeKCHoro yucia. OOmias cxema pacyera neneil cum-

0,5
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BOJIMYECKUM MeTo/IoM. [lepexos oT KOMILIEKCHOTO M300pakeHUs
K OpUTHMHATY ToKa B 1enu. 3akoHsl Oma u Kupxroda B ¢pyHKIMAX
KOMILUIEKCHOTO TMEPEMEHHOro. TpeyrojibHUKKA HampspDKEeHUH, Co-
MIPOTUBJICHUH, MPOBOJAUMOCTEM, TOKOB, MOIIHOCTEN I LENEN B
YCIIOBUSX TApMOHHYECKOTro BO3/eHCcTBUSA. OCOOCHHOCTH METOJOB
pacyera 1erneld B GyHKIUAX KOMIUIEKCHOTO MTEPEMEHHOTO.

10.

JHepreTuYecKue XapakTepUuCTUKHU Heneid. MOoIHOCTH B LETSIX
C TaApMOHMYECKHUMH KOJICOaHUSMU: MTHOBEHHAs!, CPE/IHSSI aKTHB-
Hasl, peaKTUBHAs, MOJIHAs (KaXyIIasics), UX ONpeesIeHus], CAUHU-
116l U3MEPEHUS , XapaKTepHbIE OCOOCHHOCTH U CBOMCTBA, (pU3nde-
ckuit cmbic. Koaddunuent montaoctu. M3o00paxenue moHON
MOITHOCTH LEeNH B (PYHKIIMH KOMIUIEKCHOTO IEpEeMEeHHOT0. Teo-
peme Temierena B LIMPOKOM U Y3KOM cMbiciie. OCOOEHHOCTH
orpeneneHus 6ananca MOIIHOCTEH B IIETISAX MTOCTOSIHHOTO U Tiepe-
MEHHOT0 TOKOB. bananc moiHocTell B QyHKIIMN KOMILIEKCHOTO
nepemeHHoro. [lepenada MOIIHOCTH B HArpy3Ky B LEISIX MTOCTO-
SHHOTO U NepeMeHHOro Toka. [IpakTuyeckoe mpruMeHEHUE PEeKU-
Ma MaKCHUMaJIbHOW OTJABAEMOU MOIIIHOCTH B HArpy3Ky..

11.

YacroTHble xapakTepucTuku neneii: KUX, AUX, ®UYX,
AD®YX. CriocoObI rpadu4ecKoro mpecTaBIeHIst YaCTOTHBIX Xa-
pakTepucTuk Lenu. Jlorapudpmuueckuit Mactadb nocTpoeHus 4a-
CTOTHBIX XapakTepucTuk. JlorapudmMuueckie eAMHULIBI H3MEepe-
HUS aMIUTMTYJHO—4aCTOTHOI'O MHTEpBaja: Jieruoen, Herep, OKTa-
Ba, Jiekasia. YacTOTHbIE XapaKTEPUCTUKHU H1€aIM3UPOBAaHHBIX Iac-
CHBHBIX 3JIEMEHTOB.

12.

YacToTHBIE XAaPAKTEPUCTUKU Npocreimmx ueneil. [lenmurenn
HarnpspkeHus. YacrotHeie xapakrtepuctukun RL menu (punbTp
BepxHHUX YacToT). JyansHast RC nens. OcoOeHHOCTH, CBOMCTBA U
00J1acTh NMPUMEHEHUs MpocTeHIuX (UIBTPOB BEPXHUX YACTOT.
brokupoBKa NOCTOSHHOW COCTAaBIIAIOIIEW BXOJHOrO TOKa. Ya-
cToTHble XapakTtepucTuku RC nenu (puibTp HUKHHUX YacTOT).
HyansHas RL nenb. OcoOeHHOCTH, CBOMCTBA U 00J1acTh pUMEHE-
HUS IPOCTEHIINX (MIBTPOB HUKHUX YacCTOT.

13.

ITocaenoBaTeabHblil Ko1edaTebHbII KOHTYP. OCHOBHBIE 110O-
HATHSL, OIIPEIEIICHUS U XapaKTEPUCTUKU. Pe30HaHC HaNIpsKEHUN.
BekropHas nuarpamMma CUTHaJIOB B KOHTYpe. HacTOTHBIE XapaKTe-
PUCTUKH (pPE30HAHCHBIE KPUBBIE) MOCIEI0BATEIBHOTO PE30HAHC-
HOTO KOHTYypa. HacTOTHBIE XapaKTEpUCTUKH KOMIUIEKCHOM Iepe-
JATOYHOM (PyHKIMM KoJIeOaTenbHOT0 KOHTYpa BBICOKOM 100pOT-
HocTH. [Ipeobpa3oBaHne MOIIHOCTH IIPU PE30HAHCE B LIEIH.

14.

IMapaieqbHbIi KOTe0aTEIbHBIH KOHTYP. OCHOBHBIE TIOHATHS,
oTpezieNIeHUs] U XapaKTEePUCTUKU WCAIM3UPOBAHHOTO Mapasliesb-
HOT0 KoJIeOaTenbHOT0 KOHTYpa. Pe3onanc TokoB. BekropHas nua-
rpaMMa CUTHAJIOB B KOHType. YacTOTHBIE XapaKTepUCTHKH (pe30-
HaHCHbIE KPUBBIE) MAPAJUIEIBHOr0 Koje0aTeaIbHOro KouTypa. Pe-
30HaHC TOKOB B 0011eM cirydae. OcoO€HHOCTH pe30HaHca B MPo-
CTOM KoJie0aTeIbHOM KOHTYpe. Pe30HaHC B CI0KHBIX apaielb-
HBIX K0JIEOATeNbHBIX KOHTYPaX BBICOKON JTOOPOTHOCTH

15.

Henu ¢ MAarHUTHBIMU cBSA3IMHU. OCHOBHBIE OHSTHS, OTIPEIEIIe-
HUs, equHuIEl n3Mepenust. 3/]C B3auMHON WHIYKITUU. Y CIIOBHBIE
0003HaYeHHsI MHIYKTHUBHBIX CBsi3el B cxemax. [locnenoBarensHoe
COEJIMHEHUSI MATHUTHO CBSI3aHHBIX KATYIIEK UHIYKTUBHOCTH.

OnbITHOE ONpe/iesIeHHe B3aMMHON MHIYKTUBHOCTH Karyuiek. [1a-
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paliI€IbHOC COCAUHCHNA MAariHuTHO CBA3AaHHBIX KAaTYIICK HHAYK-
THUBHOCTHU. DKBHUBAJICHTHAS 3aMcHA WHAYKTUBHBIX CBsI3€il dIIEK-
TPUICCKUMU. OKBUBaJICHTHEIC F'O6paSHbIe CXEMbI 3aMCIIICHUA
HHAYKTUBHO CBA3aHHBIX KOHTYPOB. Brocumoe COIIPOTUBJICHHC.
HCpCHOC MOIIHOCTH B MaroHuTHO CBsA3aHHBIX IICIAX.

16.

TpauncpopmaTopsbl. T-o0pa3HbIe cXeMbl 3aMELICHUS BO3AYIIHOTO
TpaHchopmaropa ¢ norepsimu. CoBeplIeHHBIH TpaHChOopMaTop.
Wneanbublii Tpanchopmarop. CornacoBaHus MO COMPOTHUBICHUSIM.
Cxema 3amerieHus TpaicopmaTtopa ¢ peppoMarHuTHBIM ceprey-
HUKOM N0J Harpy3koi. ONbpITHOE OIIpeie]IeHHE IapaMETPOB CXe-
MBI 3aMelleHus TpaHchopMaTopa ¢ peppoMarHUTHBIM CEplIeUHHU-
KOM.

17.

Ces3aHHbIe KoJIeOaTeJbHbIe KOHTYPbI. BUbl CBSI3U, CONMPOTUB-
JIeHUA CBSI3U KOA((UIMEHT CBsI3U KOHTYpoB. O000IIeHHas cxema
3aMelIeHHs CBSA3aHHBIX KojeOaTeNbHbIX KOHTYpOB. CxeMbl 3ame-
IIEHUs IEPBUYHOTO U BTOPUYHOI'O KOHTYpPOB. Pe3oHaHC B cBsA3aH-
HBIX KoJeOaTenbHbIX KOHTYpax. HacTpoiika cBsI3aHHBIX KOHTYPOB.
AMIUTUTYHO U (a304aCTOTHBIE XapaKTEPUCTHKH CBSI3aHHBIX KO-
nebarenbHBIX KOHTYpOB. [lonoca mpomnyckanus, U30UpaTeNbHOCTD
CUCTEMBI CBSI3aHHBIX KOHTYPOB.

18.

Yeroipexnoarocanku. Onpenenenus. Knaccudpukanus. YpasHe-
HUS niepenadd B Y- u Z-napamerpax. O0o0menHas MaTpuna B A-
napamerpax. CBsi3b 0000IIEHHBIX TAPAMETPOB C NTapaMeTpaMu
XX u K3. Xapakrepuctuyeckue napaMeTpbl: XapaKTepUCTUUECKOE
COINPOTHBIICHUE, XapAKTEPUCTUYECKHE NTapaMeTPhl IIEPEeIadH.
CBs13b XapaKTEpUCTUUECKUX ITAPAMETPOB YETHIPEXTIOIIOCHUKA C
000011eHHBIMU. BX0/1HOE COITPOTHBIIEHUE TP TPOU3BOJILHON
Harpy3ke. CoelMHEHHs YEeThIPEXIOMOCHUKOB. COrnacoBaHHOE
KaCKa/IHOE COEIMHEHNE YEThIPEXIIONOCHUKOB. Cornacyomuin
(uneanbHbBIN) TpaHCPOPMATOP KAK YETHIPEXIOMIOCHUK. OOpaTHbIe
CBSI3M B YETBHIPEXIIOIIOCHUKAX. AKTHBHBIE YETBIPEXIIOIIOCHHUKH.

19.

dunexktpuyeckue puabTpshl. Onpenenenus. Knaccuduxanuu: mo
PAcIONIOKEHHUIO YaCTOTHBIX 00JIaCTeH, O THIIaM CXEM 3BEHbEB, IO
BUJIaM YaCTOTHBIX XapakTepucTuk. O01acTy NpUMEHEHUS U TeH-
neHuuu pazpadorok ¢puibTpoB. RC ¢punsrper: ®BY, ®HY. ITomno-
COBBIE U peXKEKTOpHBIE PUIHTPHI, 00mas xapakrepuctuka. RLC
GUIBTPBIL: 0011ast XapaKTePUCTHKA, IIMPOKOIOJIOCHBIH, Y3KOIO-
JIOCHBIH pexeKTOpHbI. OuiIbTphl THMA K: 001as XapaKTepHCTH-
ka, ®BY, ®HY, nonocoBble U peKeKTOPHBIE (PUIBTPHL. Y CIIOBUS
nponyckanus guibtpa. OnpenenaeHue yacToT cpesa puinbrpa. Xa-
paKTepUCTUYECKOe CONPOTHUBIEHHE (PpuiIbTpa. PUIBTPHI TUIA M
oOuras xapakrepuctuka, ©@BY, ®HY, nonocossie U peKeKTOPHbIE
¢mibTphl. Llenoyeunsie GUIBTPhI: 0011ast XapaKTEPUCTHKA, CO-
[JIaCOBaHME IOCJIE0BATEIBHO - TPOU3BOJHOTO MTOJIY3BEHA U 110-
Jy3BE€Ha IPOTOTHUIIA, COTJIACOBAHUE NApAJUIEIBbHO — IIPOU3BOJHOIO
MOJTy3BEHA U MOTy3BeHa nporoTumna. [lonnHomMuanbHbie GUIBTPHI:
o011as xapakTepucTuka, GpuibTpbl barrepsopra, Uebsiiena, bec-
cessd. AKTUBHBIE (DMIIBTPBI: CBOIMCTBA ONEPALIMOHHBIX YCHIIUTENEH,
NHVYH, 3Benps ®BY nu ®HY na MHVYH, npuHnumns! nocrpoeHus
JPYTUX TUNOB aKTUBHBIX punbTpoB Ha MTHYH.

20.

Hel'll/l NP NEPUOIUYECCKHUX, HCTAPMOHUYCCKUX BO3/J1€eliCTBHSIX.
HETrapMOHHUYCCKOI'0 MEPUOAUYCCKOro CMruajia B BUJAC TPUT'OHO-
MCTPUUICCKOTO psaa d)ypbe. CHCKTpaHLHOC MPCACTABJICHHUC HC-
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rapMOHHYECKOI0 NEPHOANIECKOro curnana. [Ipencrasnenue He-
rapMOHHYECKOI0 EPUOANUECKOI0 CUTHAJA B BUE psina Pypre B
KOMILIEKCHOU (hopMe U ero reoMeTpruecKkasl MHTeprnperauus (s
k-oit rapmonuku). Paznoxenue B psg Oypbe npu pa3aIuyHbIX aHa-
JUTUYECKUX BBIPAKEHUSIX YacTel KpuBoi curHana. OCoOeHHOCTH
paszioxeHus B pag Oypbe CHMMETPUUYHBIX KPUBBIX CUTHaia. Yuc-
JIOBBIE XapaKTEPUCTUKH HErApMOHUYECKOTO IIEPUOAUYECKOTO
CUTHAJIA: IEUCTBYIOIIEE, CPELHEE, CPEIHEE 110 MOAYIIIO 3HAYCHHUS.
Onpenenenne 3Ha4€HUI CUTHAJIOB C IIOMOILBIO H3MEPUTENBHBIX
npu6OpoB. XapakTepUCTUKH (POPMBI KPUBBIX: KOIPDHUIIMESHT
(bopMBbl, aMIUIUTYIbl, HCKa)KEHUS, FApMOHUK. BiusHue xapakrepa
AIIEMEHTOB LIeTIK Ha (HOpMY U CIIEKTp MEPUOANYECKUX HETApMOHHU-
YECKUX CHTHAJIOB.

21.

Pacyer neneii npu nepuognvYecKuX HerapMOHNYECKUX BO3/1eii-
crBusix. O6mume nonoxenus. [lopsaok pacuera. MontHOCTh me-
PUOIMYECKOT0 HETAPMOHUYECKOI0 TOKa. buenus xonedanuii.
[TpuHIMI aMIUTUTYAHON MOTYJISIIIUY.

22.

IlepexoaHbie MpoLECcCHl B THHEHHBIX JJIEKTPUYECKUX LeMsaX.
®dusnyeckas CyLIHOCTh IIEPEXOAHOTO0 Iponecca. HavanbHbie
yCJIOBHS. 3aKOH KOMMYyTanuu. Maremaruueckasi MoJIeb niepe-
XOJHOTO ITponecca

23.

Kiaccnuyecknii MmeToa pacuyera nepexoaHoro npouecca. Ilepe-
xoJHOH ToK. O011as cxema pacueTa [epexoJHOro mnpoliecca Kiac-
CHYECKUM MeTofoM. Pacuer nepexoqHoro mpouecca B ey € 01-
HUM peakTUBHBIM 351eMeHToM. [lonkmouenne RC-nienu k ucrou-
Huky nocrostaaoit DJIC. [Tocrosianast Bpemenn RC-nenu. Pazpsin
€MKOCTH Ha cornpoTtusienue. Mcnonb3oBanue RC-1ienu B kaye-
CTBE JIEMEHTOB 3aJI€P’KKU BpeMeHU. MIHTerpupyromue nenu.
Huddepenuupyronue nenu. [logkiarouenne KaTylku HHTyKTHB-
HOCTHU K ncTouHUKY noctostHHon DJ1C. dopcrupoBka nepexo HbIX
npoueccoB. OTKIIIOUEHUE KaTyIIKM HHAYKTUBHOCTH OT UICTOYHHKA
nocrositaHoi DJ[C. [Tonkmouenne RC-mienu Kk UCTOYHUKY CHHYCO-
unansHoi DJIC. [loaknroueHne KaTyllKi HHAYKTUBHOCTH K U C-
TouHUKY cuHycounanbHon D/IC. IlepexoHbie mpolecch B HENIX
BTOPOTO MOpPsAKA

24,

Pacuyer nenu npu Bo3aeiicTBuu J11000ii popmbl. O01mas cxema
pacyeTra Ieny MPpU BKIIOYEHUHU HA HaMpshKeHUe JII000i (GopMBbl.
Envnuunas pyHKuMs U eqUHUYHBIN ckauok. [lepexoqHas xapak-
TepucTHKa 1enu. Pacuer nenu npu Bo3aencTBUM 11000 HopMBbI €
nomoinbio hopmyn Jdroamens. UMnynbcHas XxapaKTepUCTHKA 11e-
nu. Pacuer nenu npu Bo3neiicTBuu 1r060# GpopMbl ¢ moMoILIbIO
dbopMyI HAJIOKEHHUS.

25.

KauecTBeHHBIH aHATU3 MEPEXOAHOro npouecca. O0nme npuH-
IMITBI KAYECTBEHHOT'O aHAJIN3a MIEPEXOIHOTO MPOIIecca B IETH.
AHanMTHYeCKoe ONMCaHNe KPUBBIX MepexoaHoro npouecca. [1o-
CTPOCHUEC KAYCCTBCHHBIX KPUBLIX MMEPEXOAHOTO MpoHccca B LICIIH.

26.

OnepaTopHbIii MeTOJ pacueTa nepexoHoro npouecca. [Ipeot-
paszoBanue no Jlamnacy. OneparopHas cxema 3amenieHus. Onepa-
TOpHBIE U300paXKEHHUS HIIEMEHTOB CXEMbI U CUTHAJIOB B LIeMH. 3a-
koHbl Oma u Kupxroda B onepatopuoii popme. Teopemsl onepa-
TOPHOTO METOZA pacueTa LENH: TEOpeMa 3ara3/ibIBaHus] OpUTHHA-
Ja, TeOpeMa CMeIlleHus1 H300pakeHusl, IPoU3BeIeHnEe H300paxe-
HUi, TeopeMa pasnoxenus (XeBucaiina). O6mas cxema pacuera
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IIeTIH OIepaTOpHBIM METOIOM. Pacder menu ¢ momoIpio nepena-
ToyHOU (yHKIMU. Pacyer peakuuu menu Ha BO3AEHCTBUE JIIOOOH
¢dopmel. PacdeTr mepexoaHbBIX XapaKTEPUCTHK LEMH.

27.| OCHOBBI CIIEKTPAJILHOTO AHAJIN3A 1leNeli NP Herepuoanye-
cKkuX Bo3jaeiicTBusiX. CrieKTpaJibHAs TUIOTHOCTh HETIEPUO Y-
ckoro curHasna. CreKkTpbl HENEPUOJUYECKUX CUTHATIOB KaK TIpe-
JIeBHBIN CITydaid CIIEKTPOB MEPUOANYECKUX cHUTHaIoB. O0mas
cXema pacuera Ienei CneKTpaaibHbIM MeToI0M. Pacyer Toka
JBYXTIOJIOCHHKA TTPH HETIEPUOUIECKOM BO3ielicTBHH. Pacuer
MEPEXOTHOTO MPOLIECCa B YETHIPEXIIOIIOCHUKE. Y CJIOBUSI HEUCKa-
JKEHHOH TIepeiauyu CUTHAJIA Yepe3 YEeThIPEXITOTIOCHHUK.

28.| Lenu c pacnpenejieHHbIMU NapaMeTpaMu. [ToHATHS O LEMIX C
pacnpezneneHHpIMA napamerpamu. nnaneie nenu. Iloronnsle na-
paMeTpbl JUIMHHBIX neneil. Knaccnpukanus. YpaBHeHus cocTosi-
HUS LENeH ¢ pacrpeneacHHbIMU napaMerpamMu. OqHopogHas JIK-
HUs [IpY TAPMOHUYECKOM Bo3ericTBuM. [anaromas u oTpakeHHast
BOJIHBIL. J7IMHA BOJIHBI B IMHUM, (a30Bast CKOPOCTh. JIunus 6e3
noTeph. PesxxuMbl Oeryux, CToSYMX U CMeIaHHbIX BoJiH. Koie-
OarenbHbIE CUCTEMBI Ha OTpe3Kax JIMHHBIX JIuHUHA. CoriacoBanue
JIMHUU C HAIPY3KOM.

29.| HesqimHelinble 3jiekTpuyeckue nenu. OnpeneneHus, kiaccupu-
Kalliy, OCHOBHBIE CBOMCTBA, XapaKTEPUCTUKHU U NTapaMEeTPbl HEIU-
HEWHBIX 3JIEMEHTOB. ANIIIPOKCUMALUA U JTMHEApU3alus XapaKTe-
PUCTUK HEJIMHENHBIX 3JIEMEHTOB. HenmHelHbIe [Ieny MOCTOSHHOTO
Toka. ['paduueckuii u rpadoaHaTUTHUECKUI METOJIBI pacuera I1e-
nei. Henuuennple nenu npyu rapMOHAYECKOM BOo3ielcTBuu. Dep-
pope3onanc. [I[puMeHeHre HETMHEWHBIX PE3UCTUBHBIX LIETICH.
Crabwnm3anys HarpsHKeHHs. BRIpsMIleHUe IepeMeHHOT0 TOKa.
OrpanudeHue KoneOaHui.

Hroro 3a 3 cemecrp :

36

18 | 18 | 36

HToro 3a AucuuninHy:

36

18 | 18 | 36

IIpumepHbIi IepedYeHb 1a00paTOPHBIX padoT

No KosmuectBo
o\ Tembl 1a00opaTOpHBIX padoT 4acoB
Ounas
1 2 3
3 cemecTp
1 | HUccnenosanue paboThl IOCIEN0BATENBHOM 2IEKTPHUECKOH 1IEMH CO- 6
CTOSAIIEH U3 aKTUBHOM U pPeaKTUBHOW Harpy3Ku
2 | UccnenoBanue paboThl MapayuieIbHON 3JIEKTPUUIECKOM 1IenmH coCTOos - 6
1IEH U3 aKTUBHOM M PEaKTUBHOM Harpy3ku
3 | UccrnenoBanue pe30HAHCHBIX SBJICHUH B CBSI3aHHBIX KOJICOATESILHBIX 6
KOHTYpax.
HTtoro 3a 3 cemecTp: 18
IIpumepHBbIii NepedyeHb NPAKTHYECKUX padoT
KoanuectBo
i{i{ Tembl npakTHYecKHX pador 1acoB
Ounas
1 2 3

3 cemectp
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1 | Hccnenosanne paboThl IOCIEN0BATENBHOM 2IEKTPHUECKOH 1IEMH CO- 6
CTOSIIEN U3 AKTUBHOW M PEAKTUBHOM HArpy3Ku
2 | UccnenoBanue pabOThl apauIeTbHOM AIEKTPUUECKOM 1IN COCTOS- 6
el U3 aKTUBHOW U PEaKTUBHOM HArpy3Ku
3 6
HccnenoBanme nmepexoaHbIX MPOIECCOB B IETISIX IEPBOTO MOPSIKA.
Hroro 3a 3 cemectp: 18

5. MeToauyeckue peKOMeH AU

5.1 MeToauyeckne peKOMEHAAIMHN MO OPraHU3ANUHN PadoThl 00y4aOIIUXCS BO BpeMsi NMpoBe-
JAeHHsl JIeKUMOHHBIX 3aHATHI

- B xone nekuwmii nmpenogaBarens u3jaraeT U pa3bsCHSIET OCHOBHbBIC, HAUOOJIEE CIIOKHBIE MOHATHS
TEMBI, & TAK)KE CBSI3aHHBIC C HEH TEOPETUYCCKUE U MPAKTHUECKUE MPOOIEMBI, TaeT PEKOMEHIAINN
JUTSI IPAKTUYECKOTO 3aHITHUS U YKa3aHUs I BBITIOJHEHHS CAMOCTOSATEIHHON PaOOTHI.

- OOyuaromemycs, B X0JI¢ JICKITMOHHBIX 3aHATHH, HEOOXOIMMO BECTH KOHCIICKTHPOBAHUE y4eOHO-
ro matepuana. OOpamarh BHUMaHUE Ha KaTeropuu, GOpMyIHPOBKU, PACKPHIBAIOIINE COJIEpP:KaHUe
I/I3y‘~IaCMOI>'I AUCHUIINIMHBI, HAYYHBIC BBIBOABLI W HNPAKTHYCCKUC PCKOMCHIAIIUH, MOJIOKUTEIbHBIN
OTIBIT B OPATOPCKOM HCKYCCTBE.

- JKemarennHO OCTaBUTH B pa60q1/1x KOHCIICKTax I10JIsA, Ha KOTOPBIX ACJIaTh NOMCTKH, IMMOAYCPKHUBA-
IOIUE 0COOYI0 BAKHOCTh T€X HJIM MHBIX TEOPETHUYECKUX IMOJIOKEHUN. PekoMeHIyeTcs akTUBHO 3a-
JlaBaTh MPENOJABATEII0 YTOUHSIONIME BOMPOCH! C IEIbI0 YSCHEHUS] TCOPETUUYECKUX IOJIOKEHUH,
pa3pelieHus: CHOPHBIX CUTYaIIHiA.

5.2 MeToanyeckne yKa3aHus K BbINOJHEHUI0 MPAKTHYECKUX PadoT
- IlpakTHueckue pabOTHI COYETAIOT BJIEMEHThl TEOPETUYECKOTO HCCIIENOBAaHUS M MPAKTHUYECKHUX
HaBBIKOB. BBINONHAS npakTHueckue paboThl, 00ydaroluecs Jydllle YCBauBalOT y4eOHbIH MaTepH-
aJl, TPAaKTHYCCKHU OCBanBass KOHKPCTHBIC PCIICHUA, MPOUCXOAUT COMMPUKOCHOBCHUE TCOPUH C IPAK-
TUKOM, YTO B LI€JIOM COJIEHCTBYET MOHUMAHUIO CIOKHBIX BOIIPOCOB HAYKH M CTAHOBJIEHHIO 00ydYa-
IOIIUXCS KaK OYIyIIUX CHEIUaTUCTOB.
- BeinmonHenue npakTHuecKuX padoT HaNpaBJIEHO Ha:

- 000011IeHNEe, CUCTEMATU3AlINI0, YIITyOJeHHEe TEOPETHUECKUX 3HAHUN 1O KOHKPETHBIM Te-
MaM y4eOHOH JUCIUIUTUHBI;

- ¢hopMHpPOBaHME YMEHHIN MPUMEHSTH MOTYYECHHBIC 3HAHUS I MPAKTUYECKON AeSTENHHO-
CTH;

- Pa3BUTHE TEOPETUUYECKUX, AHATUTUYECKUX, IPOCKTUPOBOYHBIX, 3HAHUW U YMEHUH;

- BBIPAOOTKY CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH U TBOPYECKOM MHUIIMATUBBI.
- [IpakTrueckue 3aHsITHs, KaK BUJl yUeOHOU JIeATENbHOCTH, IPOBOJATCS B YUEOHBIX MOMEIICHUSIX U
n1abopaTopusx, pU HEOOXOAUMOCTH, C UCTIOIB30BAaHUEM K CETH HHTEPHET.
- dopma opraHu3aluy 00y4JaroIUXCs AJIs IPOBEIEHUS TPAKTUUECKOT0 3aHATHS — IPYIIOBast U UH-
JTUBHUyaJbHAs — ONpenessieTcsl MpernojaBareneM, UCXOAd U3 TEMbI, LeNH, MOPSIKa BBHIITOJHEHUS
paboter. O60pyIOBaHKE UCTIONB3YETCSI B COOTBETCTBUN C MHCTPYKIIMSIMHU TI0 DKCTUTyaTaIlHH.
- Pe3ynbTaThl BBHINOJIHEHUS MPAKTUUYECKOH paboThl 0opMIIsIOTCS 00YJalOIUMKCS B BUAE OTYETa,
dopma u comeprkaHue KOTOPOTO OTIPENCISFOTCS TPEOOBaHUSMH COOTBETCTBYIOIIEH pabOTHI.

5.3 MeToanyeckue yKa3aHus K BbINOJHEHUIO JIAaG0PaTOPHBIX padoT

- JJaBopaTopHble pabOThl COYETAIOT HIEMEHTHI TEOPETUUECKOT0 MCCIEIOBAHUS U IPAKTUYECKOH pa-
60Thl. Beinomnnss mabopatopHble paboThl, 0Oydaromuecs JIydllle YCBauBalOT y4eOHbIN MaTepuall,
TaK KaKk MHOTHE TEOPETHYECKHE ONpeAeeHUs, Ka3aBUIMECs OTBJICUCHHBIMH, CTAHOBSATCS BIIOJIHE
KOHKPETHBIMH, TPOUCXOAUT COMPUKOCHOBEHUE TEOPHH C MPAKTUKOM, YTO B IIEJIOM COACHUCTBYET
MOHUMAHMIO CIIOKHBIX BOIPOCOB HAYKU U CTAHOBJICHMIO OOYYaIOLIMXCs Kak OyaylIMX CHelHaIu-
CTOB.

- BeimonHenue nabopaTopHBIX pabOT HAMpaBIIEHO Ha!
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- 0000IIIeHHE, CUCTEMATU3AINIO0, YIIyOICHHE TEOPETUUCCKUX 3HAHHUM 10 KOHKPETHBIM Te-
MaM y4eOHOM TUCIUILTHHEI,

- opmupoBaHUE YMEHUI MPUMEHSThH OTyYCHHBIC 3HAHUS B IPAKTHYECKOHN EATEIHHOCTH;

- Pa3BUTHE AaHATMTUYCCKUX, IPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX YMEHHUIA;

- BBIpaGOTKy CaMOCTOATCIBHOCTU, OTBETCTBCHHOCTH U TBOp‘IeCKOﬁ WHUIINATUBBI.
- JTabopaTopHbIe 3aHATHS, KaK BUJI yIeOHOH NeSITEIbHOCTH, IPOBOASATCS B CIICIUATBHOM
nabopatopuu Kadeapsl, 000PYAOBAHHOM JIJIsl BHIIIOJHEHHUS JTA00OPATOPHBIX paboT (3a1aHuil).
- ®dopma opraHuzay 00YyJaIOUIMXCsl U MPOBEICHHS J1abOpaTOpHOro 3aHsITUs — (QPOHTAIbHAS,
TpynmnoBasd 1 UHANBUAYAJIbHAA — ONPCACIIACTCA NPCIOAaBaATCICM, UCXOAA U3 TCMbI, LC/IH, ITOPAAKA
BBINIOJHEHUS paboThl. OOOPYAOBaHUE HCIIOIB3YETCS B COOTBETCTBUHU ¢ MHCTPYKIIUSIMHU 110 IKCILTya-
Talnuy.
- Pe3ynbTatrhl BBIMOIHEHHUS JTAOOPATOPHOTO PabOThl OPOPMIISIOTCS O0YYAIOIIUMHKCS B BUJIE OTUYETA,
dopma 1 coziepkaHre KOTOPOTO ONPEICIISIOTCS TPEOOBAHUSIMH COOTBETCTBYIOIICH paOOTHI.

5.4 IIpoBenenue 3aHATHI B HHTEPAKTUBHOMH Gopme

- NHTepakTuBHOE 00y4YeHHUE MPEACTaBIsAET CO00M croco0 Mo3HaHMS, OCYIIECTBIsIEMbIN B (hopMax
COBMECTHOM JI€ATEIbHOCTU O0Yy4aroIMXcs, T.€. BCE YUaCTHUKHU 00pa30BaTEIbHOrO Mpoliecca B3au-
MOJIEHCTBYIOT APYT C APYTrOM, COBMECTHO PEUIAOT MOCTaBIEHHBIEC MPOOIEMbI, MOJICTUPYIOT CUTYa-
1K, 0OMEHUBAIOTCA WH(pOpPMAIHEH, OLIEHUBAIOT JEHCTBHE KOJUIET M CBOE COOCTBEHHOE TIOBEJICHHE,
MOTPYXAIOTCS B peajbHYyI0 aTMOC(Epy IeJI0BOr0 COTPYIHUYECTBA M0 pa3pelICHUIO MPoOIeM.

- UnTepaktuBHas popma oOydeHus: peaau3yercs B BUAE MPOOJIIEMHBIX JIEKIIMM, KOJJIEKTUBHBIX pe-
HIEHUSAX TBOPUYECKUX 33/1a4 U MCIOJIb30BaHUU METO/1a TPOEKTOB.

- [Ipodaemuasn Jgexkuus. Ha 3Toif TeKIMK HOBOE 3HAHWE BBOJUTCS Yepe3 MPOOJIEMHOCTh BOIPOCA,
3agaun WK cutyaruu. [Ipu sTom mpoiiece mo3HaHust 00y4YarOUIUXCsS B COTPYAHUYECTBE U TUAJIOTE C
IpernoiaBaTesieM MPHOIMKACTCS K MCCIIEOBATENbCKON NesATeNbHOCTH. Pa3pemenne nmpoOieMHon
CUTYyallMy IPOUCXOAUT IIyTEM OpPraHU3alMK HAIPABIICHUS IIOMCKA €€ PEIIEHUs, BBIABUKEHUS TUII0-
T€3 M UX MPOBEPKH, PEIICHHS 3a7ad pa3IMIHBIMU CIIOCOOaMU, HAXOXKJICHHUS HanOoJee paluoHaIb-
HOTO MYTH PEUICHHs W T.1.; aHAIM3a MOJYYEHHOTO pe3yibTara, 00CYXKACHUS MPOTUBOPEUHM WU
HEOJIHO3HAYHOCTH BBIBOJIOB U T.II.

- KonstekTuBHBIC pemieHusi TBOpYecKuXx 3aaad. [lox TBopuecknMu 3ajaHUSAMU IOHUMAIOTCS Ta-
KM€ ydyeOHbIe 33JaHUs, KOTOphle TPeOYIOT OT 00ydYaroIlIMUXCs HE MPOCTOr0 BOCIHPOU3BOJCTBA WH-
¢dopmanuu, a TBOpYECTBA, TOCKOJIBKY 33JaHUs COJEpPKAT OONBIIUI MM MEHBIIMNA JIEMEHT HEU3-
BECTHOCTHU U UMEIOT, KaK IIPAaBUJI0, HECKOJIBKO MO/IX0/10B, HECKOJIBKO METOIOB PEILICHUSI.

5.5 MeTonnueckne peKOMEeHIAIMN K CAMOCTOSITeIbHOM padoTe

- CamocrosTenbHass paboTa — IUlaHMpyeMas ydeOHas, ydeOHO-HccienoBareibckas, Hay4yHO-
ucclieIoBaTeabcKas pabora 00ydaroIuXxcs, BEIMOIHsIEMast BO BHEAYUTOPHOE BpeMs 110 3aJaHUI0 U
pU METOJIMYECKOM PYKOBOJCTBE IpenojaBaTeisi, HO 0e3 ero HemocpeACTBEHHOro y4acTus (mpu
YaCTUYHOM HENOCPEICTBEHHOM Y4YacTHM MPEIo/aBaTeisi, OCTaBISIOUIEM BEAYIIYI0 poJib 3a pado-
TOW 00YYAIOIINXCS).

- CamocTosTenbHas paborta obydaromuxcs (namee — CPO) B BY3e sBisieTcss BaXXHBIM BUIOM yueO-
HOW W Hay4yHOH aedrenbHocTH obOyuatomierocs. CPO urpaer 3HaunTeNbHYIO pOJb B PEUTHHTOBON
texHosioruu o0yudenus. O0yuenue B BY3e BiirodaeT B celsi ABE, MPAKTUYECKA OJMHAKOBBIC IO
00BbeMy U B3aHMOBIIMSHUIO YaCTH — Mpoliecca 00yueHus u nporecca camoodydenus. [loatomy CPO
JOJIKHA cTaTh 3 GEKTUBHON U LieJeHanpaBiIeHHON paboTol 00yyaronmxcs.

- K coBpeMeHHOMY CIIEeIUaIUCTy OOIIECTBO MPEABABISET JOCTATOUHO LIMPOKHM MepedeHb Tpedo-
BaHUM, Cpeal KOTOPBIX HEMaJOBAKHOE 3HAUEHHE MMEET HaJM4Ke y BBHITYCKHUKOB ONpeAeNeHHBIX
CHOCOOHOCTEHN M YMEHHsI CAMOCTOSITENIbHO JTOOBIBATh 3HAHUS U3 PA3IMYHBIX HCTOUHUKOB, CUCTEMa-
TU3UPOBATh IMOJYYEHHYIO MH(GOpPMAIMIO, 1aBaTh OIEHKY KOHKpeTHOW cuTyanuu. dopMupoBaHHe
TAaKOTO0 YMEHHUS MPOMCXOIUT B TEUCHHE BCEro Meproja oOyueHHs yepe3 ydacTue oO0ydaromuxcs B
MPAKTUYECKUX 3aHSTHUSX, BBHIIOJHEHUE KOHTPOJIBHBIX 33JJaHUN W TECTOB, HalHCAHHE KYpPCOBBIX U
BBIITYCKHBIX KBaTH(pUKaMOHHBIX padoT. IIpu stom CPO wurpaer pemaroiyio posib B XOA€ BCETO
yueOHOro mpoiecca.
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- B mpouecce camocTosTensHONH paboThl 00ydaroLuiics MprUoOpeTaeT HAaBBIKM CaMOOpPTaHU3allly,
CaMOKOHTPOJISI, CaMOYIPABIICHHUs, CaMOpe(IeKCHH M CTaHOBHUTCS AKTUBHBIM CaMOCTOSTEIEHBIM
CyOBEKTOM Y4eOHOU JIeATEITHPHOCTH.
- ®opMBI caMOCTOATENHLHOM paboThl 00yJaromuxcs pazHooOpa3Hbl. OHM BKIIOYAIOT B Ce0:
- u3yueHue y4eOHOW, HAyYHOU M METOMYECKON JINTEPaTyphl, MAaTEPUATIOB MEPUOINIECKUX
U3JaHUI C TPUBJICYCHUEM SJICKTPOHHBIX CPEACTB O(UIMATIBHOW, MATEHTHOW, CTATUCTHYE-
CKOM, IEpUOIMYECKON U HAYYHOU WH(OpMAIIHH;
- IOJTOTOBKY JIOKJIQJIOB U pedepaToB, HANMCAHUE KYPCOBBIX M BBITYCKHBIX KBAIU(HUKAIIH-
OHHBIX paboT;
- ydacTe B paboTe CTyIeHUECKHX KOH(pEPEHINI, KOMIUIEKCHBIX HAy4YHBIX UCCIIEIOBAHMSIX.
- CamocrosTenbpHas paboTa MpruoOIIaeT 00yJarouMXcsi K HAydYHOMY TBOPUYECTBY, IMOMCKY M pellie-
HHIO aKTyaJIbHBIX COBPEMEHHBIX IPOOIIEM.
- OcHoBHOH (DopMOIi CaMOCTOSATEIBHONM PabOTHI OOYYAIOMIETOCs SIBJISICTCS M3Yy4eHHE KOHCIIEKTa
JEeKIUH, X JONOJHEHHE, PEKOMEH/IOBAHHOHM JINTEPATyphl, aKTUBHOE y4acTHE HA MPAKTHYECKUX U
71a00paTOPHBIX 3AHATUSIX.

5.5 MeToanueckne peKOMEHIAIMH M0 PelIeHUI0 TeCTOBbIX 3aaHUMH

- TecToBas cucteMa mpeaycMaTpuBaeT BONPOCHI/3a/1aHus, HA KOTOpbIe 00yUYalouics JOHKEH 1aTh
OJIMH WJIM HECKOJIBKO BAPHUAHTOB IIPAaBUIIBHOTO OTBETA M3 IPEIJIOKEHHOIO CIHCKa OTBETOB. lIpn
MOKMCKE OTBETa HEOOXOAUMO MPOSBISATH BHUMATEILHOCTD.

- IIpu orcyTcTBUM Kakoro—iubo OJAHOIO OTBETAa Ha BOIPOC, MPEIyCMaTPUBAIOLINI MHOKECTBEH-
HBII BEIOOD, BECh OTBET CUUTACTCS HEIIPABUIIbHBIM.

- OTBETHI IPaBUIIbHBIC BBIJCIISIOTCS B TECTE MOTYCPKUBAHUEM HUITH JTFOOBIM IPYTUM CHMBOJIOM.

5.6 MeToanueckue pekoMeHAalUMu K BbinosHeHuio PI'P.

- [Ipu nanmucanuu PT'P oGyuaromuiicst 1OKEH 1Moka3aTh yMEeHUE padoTaTh C IUTEpaTypoil, aHaIH-
3UpOBaTh UH(POPMALIMOHHBIE UCTOYHHUKH, JIeJIaTh 0OOCHOBAHHbBIE BHIBO/IBI.

- Pabora nazg BeIOpaHHO# TeMOI TpeOyeT OT 00yUaroIIerocs: 3HaHU METO0JIOTUH BBITOJTHEHUS
MCCJIEI0BAHMS, TBOPUYECKOTO MOAX0/A, JIOTUKH, apTyMEHTAIIUU U3JI0KEHUS, OTPAKEHUS TUIHOTO
OTHOIIIEHUS K HCCIIETyeMOU mpobiieMe, puiiekanusi, mpoheccruoHaInu3Ma.

ITopsnok BeimosiHeHuss PI'P cocrout U3 cnegyronumx 3tanos:

- MOJ00P TEMBI U TUTEPATYPHI TSl €€ BHIMOTHEHUS;

- pa3zpaboTKa pabouero miaHa;

- U3y4YCHHUE CIICUATIbHBIX UICTOYHUKOB MH(OpMaInu;

- (hopmupoBaHNE OCHOBHBIX TEOPETUYECKUX MOJIOKEHUN, IPAKTUYECKUX BHIBOJIOB U PEeKOMEH/Ia-
LM

- opopmienne PI'P B cooTBeTCTBUM ¢ 001IUMU TPeOOBAHUAMHU K 0(OPMIICHHUIO OSICHUTENbHBIX 3a-
MACOK TUTIJIOMHBIX M KYPCOBBIX MPOEKTOB

- 3ammTa PI'P.

- Baxubim sTanom BeinonHeHus PI'P gBnseTcs nzyueHue aMTepaTypHbIX HCTOYHUKOB. JTa paboTa
Ha4YMHAaeTcsl ¢ MoMeHTa BeiOopa Tembl PI'P. B cBoeit pabote oOyuaromuiicss JOMKEH MOKa3aTh yMe-
HUE UCITOJIB30BaTh HE TOJIBKO CIIEHUAIBHYIO TEXHUYECKYIO JJUTEPATYPY, HO U IKOHOMHYECKYIO,
HOPMaTUBHO-TIpaBOBbIE aKThl, craHAapTel U ['OCTHL.

- Cicok auTepaTyphl JOJKEeH ObITh 0(OPMIIEH B CTPOrOM COOTBETCTBUU C MpaBUiIaMHu OUOIMO-
rpadun. B texcte PI'P 06s3aTenbHO 10KHBI OBITH CCBUIKM Ha MCIIONB3yeMyto uTepatypy. Komu-
YeCTBO HAUMEHOBAHUM B CITUCKE JIUTEPATYPHI JOJKHO ObITh HE MeHee 15.

5.7 MeTonnueckne peKOMEHIAIUM 10 MOAT0TOBKeE MPe3eHTALMHN
AJITOPUTM CO31aHUS MPe3eHTANM:

- 1 aTan — onpeneneHue e Mpe3eHTAIIUN

- 2 9Tamn — noApoOHOE pacKphITUE HHPOPMAITHH,

- 3 3Tam — OCHOBHEIC TE€3UCHI, BEIBOJIEI.

Crnenyer ucnons3zoBarb 10-15 cnaiinos.

IIpu sTOM:
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- IIEPBBIN CIIalJl — TUTYJIBHBIN, IPEAHA3HAYCH U Pa3MEILCHNS Ha3BaHUs NIPE3CHTALMU, UMEHU J0-
KJIa[4MKa U €ro KOHTaKTHOM MH(popMaiuy;

- Ha BTOPOM ClIaiijie HeOOXOJUMO Pa3MECTUTh COJEPKAHUE NMPE3EHTAINH, a TAK)Ke KPaTKOoe OIHca-
HUE OCHOBHBIX BOIIPOCOB;

- OCTaBIIMECS CIIAiiIbl UMEIOT HH(POPMATUBHBIN XapaKTep.

OO0bI4HO Mo1a4a UHPOPMALIUU OCYLIECTBISETCA 10 IUIaHY: TE3UC — apI'yMEHTAllUs — BBIBO/L.

TpedoBaHusi K 0()OPMIICHHUIO U TIPEACTABJICHUIO MPE3eHTALIUM:

- YutabenbHOCTH (BUAMMOCTD U3 CaMbIX JAJIbHUX YTOJIKOB MIOMEIIEHHS U C Pa3IMYHBIX YCTPOUCTB),
TEKCT OJKEeH ObITh HaOpaH 24-30-b1M mpudTOM.

- TiaTensHO CTPYKTYpUpOBaHHAs HH(OpMAITHSL.

- Hayimyre KOpOTKUX M JAKOHWYHBIX 3ar0JIOBKOB, MAPKHPOBAHHBIX M HYMEPOBAaHHBIX CITUCKOB.

- Kaxxmomy nomnoskeHuto (uiee) HaJlo OTBECTH OTACIbHBIN a03ail.

- ['maBHYy0 UIet0 HA/IO BHUIOXKUTH B TIEPBOI CTPOKE ad3aria.

- Ucnonw3oBaTh TabinuHbie GOpPMBI MpeACTaBlIeHUs HHPOpMAIMK (IUarpaMMBbl, CXEMBbI) JIJIS UJI-
JFOCTPAIMK BKHEUIIUX (DAKTOB, YTO JACT BO3MOXKHOCTh TOJAaTh MaTeprajl KOMIAKTHO M HaTJIs -
HO.

- 'paduka 1omKHA OPraHUYHO JIOTIOJIHATH TEKCT.

- BoicTynnenue ¢ npesenTauuei jyimres He 6onee 10 MUHyT;

5.8 MeToanyeckue peKOMeHIalHH M0 MOAT0TOBKE A0KJIa/Aa
AJITOPUTM CO3/1aHMs TOKJIAAA:

- 1 sTam — onpeneneHne TEMbI TOKIIAAA

- 2 3Tan — onpezAeaeHHe e 10KIaaa

- 3 3Tan — noapoOHOE pacKpeITHE HH(POPMAITIH

- 4 sTan — (opMyIMPOBAHNE OCHOBHBIX TE3UCOB U BBIBOJIOB.

5.8 Metoanueckne peKOMEHAALMHU 110 BbINOJIHEHUIO KOHTPOJIBHBIX padoT

- KontponbHas paborta sBIS€TCS OJAHUM U3 BUAOB y4eOHON pabOThl 00YJaroUIUXCsi U CaMOCTOS-
TEJIbHOM pabOoThI CTYI€HTOB-3a0YHHKOB, ()OPMOI KOHTPOJISI OCBOEHUS UMH y4eOHOro MaTepualia no
JUCLHUIIIIMHE, YPOBHS 3HAaHUM, YMEHUI U HaBBIKOB.

OcCHOBHBIE 331a4M BBITIOIHIEMOM padoThI:

- 3aKpeTJICHUE MOTYYEHHBIX paHee TEOPETUUECKUX 3HAHUM;

- BbIpabOTKa HaBBIKOB CAMOCTOSTENbHOM paboThI;

- OIpEe/IeJIEHNE CTETIEHH MTOATOTOBJICHHOCTH CTY/IEHTa K Oy ay1el mpakTuyeckoil padbore.

- KonTponpHas paboTa — 3T0 cBO€OOpa3HbIii MUCHbMEHHBINH HK3aMeH, KOTOPBIH TpeOyeT cepbe3HOit
noArotToBkU. [Ipy moAroToBKE KOHTPOIBHBIX pabOT HEOOXOIUMO PYKOBOJICTBOBATHCS TEMATUKOM,
KOTOPYIO PEKOMEHAYET IpernojiaBaTeib, BBIOpaB OJMH U3 BApMAHTOB. BapuaHTBl KOHTPOJBHBIX pa-
00T pacrpenensoTcs IpernoaaBaTeaeM IUCHUTIIHHBL.

- [IuceMEeHHYI0 KOHTPOJIBbHYIO paboTy »KelaTeabHO MPEICTaBUTh B MEYaTHOM BHJE, (opmar-A-
4, mpudT-14, MexxcTpoUHBI UHTEpBAII-1,5,M0Ms: BepXxHee Mojie — He MeHee 15 MM, HIbKHee 1oje —
He MeHee 15 mm, neBoe nosie — He MeHee 30 MM, ITpaBoe IoJie — He MeHee 15 MM; Hymepanus cTpa-
HUI[ B IPaBOM BepXHeM yriy oOs3arenbHa. O0bEM paboThl 3aBUCUT OT JUCIUIUIMHBI U OIPEEIIeT-
Csl IIPETIO/IABATETIEM.

5.8 MeToanyeckue peKOMeHIALMH 10 MOAT0TOBKE K cAa4ye IK3aMeHa

- DK3aMeH OCYILIECTBIISIETCS] B paMKaX 3aBEpIICHUs M3YYEHHUS AUCIUIUIMHBI (MOIYJIs) U TIO3BOJISET
OTIpeNIeIUTh KayecTBO YCBOCHMs M3YYEHHOTO MarepHaja, a Takke CTelneHb C(HOPMHUPOBAHHOCTU
KOMIIETECHITNH.

- Obyuaromiuecs 00s3aHbl C1aBaTh YK3aMEH B CTPOTOM COOTBETCTBUU C YTBEPKACHHBIMU YUEOHBI-
MU TUIaHaMU, pa3pab0TaHHBIMU COTJIACHO 00pa30BaTeIbHBIM CTaHAAPTAM BBICHIETO 00Opa30BaHHUS.

- DK3aMeH NpUHMMaeTcs No Owmieram, coJepXKalluM JBa BONpOca. DK3aMEHALMOHHbIE OUJIETHI
YTBEPKAAIOTCS HA 3aceJaHuu Kadeapol.
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- DK3aMeHATOpy MPEOCTaBISETCS MPABO 33aBaTh CTYJEHTaM BOIPOCHI B paMKax OujeTa, a Takxke,
MOMHMO TEOPETUYECKUX BOIPOCOB, MpeuiaraTh 3aJa4dl MPaKTUKO-OPUEHTHUPOBAHHOW HampaBJIcH-
HOCTH I10 IIPOTrpaMMe JaHHOTO Kypca.
- IIpu siBKe Ha SK3aMeH CTYIEHTHl 00sI3aHbl MMETh MpH cebe 3aYEeTHYI0 KHUXKKY, KOTOPYIO OHH
IPEIbABIAIOT IK3aMEHATOPY B Hadyalle IK3aMEHa.
- PexoMeHnyercst mpu MOAroTOBKE K 3K3aMEHY OMUPATHCS Ha CIEAYIOLIUH TJIaH:

1. IIpocMoTpeTs MporpaMMy Kypca, ¢ IeNbI0 BhISIBICHUS HanOosee MpoOJEMHBIX TEM, BO-
MIPOCOB, KOTOPbIE MOT'YT BBI3BaTh TPYIHOCTH MPH MOATOTOBKE K IK3aMEHY.

2. Tembl HEOOXOIUMO HM3y4aTh IMOCIEAOBATENFHO, BHUMATEIBbHO OOpalias BHUMaHHE Ha
OIKMCaHNE BOMPOCOB, KOTOPbIE PACKPBIBAIOT €€ cojiepkanne. HaunHnath HeoOX0IuMO ¢ TIEpBOM Te-
MBI.

Bonpocsl 1u1st CaMOKOHTP0JISA
o aucuunanue «OCHOBBI TEOPHUH Henei)

1. AxrtuBHble 3nmeMeHThl JIDL. McTounuku HanpshkeHU uaealibHble U peanbHble. Pacyer Mo-
nenu peasibHoro uctounnka IJC. YcnoBusi 5KBUBAJIGHTHOCTH PEAbHBIX HCTOYHUKOB DJICK-
Tpudeckoi 3Hepruu. 3akoH Jxxoyns-Jlenna.

2. AxtuBHBIC eMmeHThl JIDLI. MicTouHnKM TOKa WeanbHbIC U peanbHble. Pacuer Momenu pe-
aJbHOTO MCTOYHHMKA TOKA. 3aBUCHUMOCTb BBIXOAHBIX I[1apaMETPOB MCTOUYHUKOB AJIEKTpHUYE-
CKOM SHEPTUH OT BEJTUYMHBI HArPY3KH.

3. Tlaccunble snementsl JIDLI: pe3ucTUBHBIN, HHIYKTUBHBIN, EMKOCTHON. CXeMbl 3aMelleHus
pe3ucTopa, KaTyku, KoHaeHcaropa. JJoOpoTHOCTh KaTyIIKH WHIYKTUBHOCTH, TOOPOTHOCTD
KOHJIEHCATOpA.

4. Tlonsitue nyanbHOCTH. JlyadbHOCTH DJIEMEHTOB M MX XapaKTEPUCTUK. JlyallbHOCTH LIETICH.
ITocTpoenue nyanbHOM LIETH.

5. Tomonornueckue snementsl JIDL]. DnekTpuueckas cxema, BETBb, y3€J, KOHTYp. THIIBI CXeM:
TUTaHApHBIC W HETUIaHapHbIe. DKBHUBAJIEHTHas cxeMa 3amernienus. ['pad snextpuueckoil ie-
Y, BepIInHA, pedpo, UK, AepeBo, xopaa. CooTHomIeHHe Yucia pedbep U uncia BEPIIMH B
rpade. ['padudeckoe onpeseneHne ynciaa HE3aBUCUMBIX KOHTYPOB B DJIEKTPUUECKON CXEMe.

6. Tlpuntun HanmoxeHws. Vcmonp3oBaHUE NMPHUHIUIIA HAJTOXKEHHUS B pacdyerax Pa3BETBICHHBIX
ANEKTPUUECKUX LIETIEH.

7. 3axonsl Kupxrodga: nepssiif 1 BTopoil. Onpenenenue yucia HE3aBUCUMBIX YpaBHEHH rpa-

dugeckum metogoM. O600mEHHAsT popmyna 3akoHa OMa JUIsl ydacTKa HenH Kak YacTHBIN

ciydaii BToporo 3akoHa Kupxroda.

Meton KOHTYpHBIX TOKOB. Teopema B3auMHOCTH.

9. Merox y3/I0BBIX TOTCHIIMATIOB. METOT IBYX Y3JIOB.

10. MeTo1 »KBHBaJIEHTHOTO MCTOYHHUKA - Teopema TeBeHuHa-I enpmronbia-Hoprona. Teopema
KOMIIEHCAIIUH.

11. DxBuBaneHTHbIe mpeoOpa3oBaHus cxeM. [IpeoOpa3oBaHHMe MPOBOAMMOCTEH BETBEH Tpe-
yroJIbHUKa B TPEXJTyueByI0 3Be3ay. [IpeoOpazoBaHue COMPOTUBICHHUM BETBEH TPEXITyUeBOM
3B€3/bl B TPEYTOJIbHUK.

12. Teopema TemiereHa B y3KOM W IIHPOKOM CMEbIcie. balaHC MTHOBEHHBIX MoOIIHOCTEH. ba-
JIAaHC KOMITJIEKCHBIX MOIIIHOCTEH B IEMSAX C TAPMOHMUYECKUMHU KOIeOaHUSIMHU TOKA

13. MoIHOCTH B IEMSX B YCIOBHIX ocTosTHHOTO ToKa. KITJ[ cucTemsl.

14. Ilenu ¢ UCTOYHUKAMU TAPMOHUUYECKUX TOKOB U HaNpspkeHUH. OCHOBHBIE TIOHSTHS S OTIpeie-
JICHUWs: MTHOBEHHOE 3HaYeHWEe TOKa, aMILIUTY/la, 9acToTa, (a3a, HadyainbHas (a3a, HadaJIbHOE
3HaueHue Toka. ['apMoHMYeckoe KolebaHne Kak MPOeKIHsl Bpalaromierocs: Bekropa. Komu-
YECTBEHHBIE OI[EHKH TAPMOHWYECKUX (PYHKIUI: aMIUTUTYAHOE, CPEHEE, ACHCTBYIOIIEE 3HA-
YeHUE U UX PU3NIECKHUI CMBICIT.

o
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.
29.

30.
31.
32.

33.

34.

35.

36.

37.

38.
39.

CumBonnueckuit meron pacuéra JIDI cunyconmanbHoro Toka. CUMBOIMYECKOE N300pake-
HUE JIEHCTBUTEIBHOIO CUHYCOUJAIIBHOTO TOKA: airedpanyeckasi, TPUTOHOMETpHYECKast, Mo-
KazarenbHas (opMbl 3amucH. | eoMeTprudeckas MHTEpIpeTanusi KOMIUIEKCHOTo yucina. Ile-
pexo OT KOMIUIEKCHOTO U300paskeHusl K OpUTHHATY TOoKa B Lenu. KoMmmiekcHoe n3obpaxe-
HUE HAPSHKCHUN HA MHAYKTUBHOCTH U EMKOCTH KaK ()YHKIIUH TOKA.

3akonsl Oma u Kupxroga B kommiekcHol Gopme. TpeyroibHUKN HAPSHKEHUA, COMPOTHB-
JICHUH, IPOBOJUMOCTEM, MOLTHOCTEN JIJIs1 LETIEN B YCIOBHSX FAPMOHUYECKOTO BO3AECHCTBHUS.
MOIHOCTh HAa MAaCCUBHBIX 3JIEMEHTaX MPU rapMOHUYECKOM BO3AEMCTBUU. MOLIHOCTH B Lie-
U [IPY TAPMOHUYECKOM BO3JECHCTBUM: MIHOBEHHAs, CPEHAS aKTHBHAas, peaKTUBHAs, M0JI-
Hasl, KOMILJIEKCHasl.

YcioBue BBIJICICHUS MaKCUMaJIbHOM (aKTUBHOM) MOIIIHOCTH B HAarpy3Ke B LIETSIX CUHYCOU-
JATbHOTO TOKA.

YacrtoTtHbie xapakrepuctuku JIDL: KUX, AUX, ®YX; KUX BxoaHble 1 nepenarounbie. ['o-
norpad KUX. CriocoOs! rpadmyeckoro npeacrapieHus KUX.

YacTtoTHBIE XapaKTEPUCTUKHU HJCAIM3UPOBAHHBIX IMMACCUBHBIX 3yieMeHTOB. Jlorapudmmue-
CKU MactITald MOCTPOCHHS YaCTOTHBIX XapakTepucTuk. Jlorapudmuueckue equHUIIBI U3Me-
pEeHus aMILUIMTYIHOTO U YaCTOTHOTO MHTepBaiia: Aeuuden, Henep, okrasa, nekana.
Jenurenu HampspkeHus. YacTOTHBIE XapaKTEPUCTHKU KOMIUIEKCHOM IMepelaTovyHol (QyHK-
muu. RC- nenu.

Jenurenn HanpspkeHus. YaCTOTHBIE XapaKTEPUCTUKH, KOMIUIEKCHOW MepeaaToYHol (yHK-
nun. RL- nenn.

Pe3onanc HanpspkeHuid. PesoHaHcHBIE KpHUBBIE MTOCIIEOBATENFHOTO KOIe0aTEIbHOIO KOHTY-
pa. IIpeoOpa3oBaHyie MOIIHOCTH MPU PE30HAHCE B LIETIH.

YacToTHBIE XapaKTEPUCTHKH ITOCIIEAOBATEILHOIO KoyebareapHOro KoHTypa. M30mparens-
Hasi CIIOCOOHOCTD KOJIEOATEIBHOTO KOHTYPA.

Pe3onaHnc TOKOB B HIeaM3MPOBAHHOM KOJe€OaTelIbHOM KOHTYpe. Pe30HaHCHBIE KpUBBIE.
KommekcHble nepenaTounble (yHKIMM HI€ATH3UPOBAHHOTO MapalljieIbHOIO KojebaTelb-
HOT'0 KOHTypa. Pe3oHaHC TOKOB B 00IIeM ciyyae.

MarnuTHOCBSI3aHHBIE IIEMU: MAarHUTHBINA TMOTOK, MmoTokocueruienne, IC caMOuHIyKIINH,
B3aMMHasi MHAYKTUBHOCTb KOHTYpOB, Ko3(¢duimeHt cpsazu, IC B3auMHOW HMHIYKLUU.
VYcnosue o003HaueHus Ha cxemax. [locieroBaTebHOE COEAMHEHNUE KATYIIIEK.
[TapanienbHOE COeIMHEHNE MarHUTHOCBSI3aHHBIX KaTyIlIeK,

WHIYKTUBHO CBSI3aHHBIE KOHTYPHI.

Tpancopmaropsl. T-oO6pa3zHble cXeMbl 3aMEIIEHHs] BO3IYLIHOIO TpaHchopMmaTopa ¢ MoTe-
pSAMH.

CoBep1ieHHBIH TpaHCHOPMATOP.
WneanbHblil Tpanchopmarop. CornacoBaHue Mo CONPOTUBICHUSIM.

Cxema 3amenieHust TpaHcdopmaropa ¢ (peppoOMarHUTHBIM CEPJICYHUKOM O]l Harpy3Kou.
[TpuBeneHHbIe MapaMeTprl TpaHchopMaTopa.

YerbipexnomtocHuku. Onpenenenus. Knaccuduxanus. YpaBHeHnus nepepaud B Y- u Z-
napameTpax.

O06o01IeHHas MaTpuIla YETHIPEXTIONIOCHUKA B A-1mapameTrpax. CBsi3b 0000IIEHHBIX Mapa-
MeTpoB ¢ napamerpamu XX u K3.

XapakTepuCcTUYECKUE MapaMeTPhbl UETHIPEXIIOIIOCHUKA: XapaKTePUCTUUECKOE COIIPOTHBIIE-
HUE, XapaKTEpUCTUUECKHE ITapaMeTpsl iepenadyn. CBsA3b XapaKTEpUCTUUECKUX ITapaMeTPOB
YETBIPEXTIOIFOCHUKA ¢ 0000IIICHHBIMH.

BxonHoe conpoTHBIIEHHE YETHIPEXTIOIOCHUKA IPU ITPOU3BOJIBHON Harpyske.
CoennHeHUs YeThIPEXIOMIOCHUKOB: COTJIACOBAHHOE, MTOCIIE0BATEIbHOE, TapaliieIbHOE.
CBolicTBa COIIACOBAHHOIO KAacKaJHOIO COEAUHEHMS YETBIPEXIIOIIOCHUKOB.

OOGpatHbIe CBSI3U B YETHIPEXTIOIIOCHUKAX.

OcHOBHBIE CBOMCTBA U DKBUBAJIEHTHBIE CXEMBI 3aMEIIEHUSI AKTUBHBIX YETHIPEXIIOIIOCHUKOB
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40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.
61.

62.
63.
64.

Ha OY: UHYH, UHVYT, UTYH, UTVYT. I'uparop na OVY.

DnekTpudeckue (QUIBTPBL: OMpeneiIeHHs], KiIacCu(hUKaIu: Mo pacloioKEHUI0 YaCTOTHBIX
o0JacTeil, 0 TUIIaM CXEM 3BEHbBEB, 10 BHIaM YaCTOTHBIX XapaKTEPUCTHK.

Knaccudukanust snexrpudeckux (GuiIbTpoB mo TUIaM cxeM 3BeHbeB: RC-puibTphl, pe3o-
HarcHble RLC-¢punbtpel, RL-punbtper tuma «k», RL-GuiIbTpel THIIA «My, TOIMHOMHAIE-
Hbele RL-punbTpsl.

O6nacTu npuMeHeHUs ¥ TeHICHIIMH Pa3paboTOK AMEKTPUUECKUX (PUIBTPOB.

Onekrpuueckre RC-punptper: ®BY, ®HY, nonocoBbie ¥ peskeKTOpHBIE GUILTPHI, 001Ias
XapaKTEepUCTHUKA.

Onekrpuueckue pesoHaHcHble RLC-(unbTphl: 001as xapakTeprucTUKa, IUPOKOIIOIOCOBBIE
U PEXKEKTOPHBIE (PUIBTPBHI.

Ycnosue npomnyckanus RL-bunsTpe! THna «k». Onpenenenue yactot cpesa GpuibTpa.
Xapakrepuctuueckoe conpotupicHrne RL-GuibTpel THma «K» B moioce NpomyckaHus U B
10JIOCE 3aJIepKaHus.

OuiIbTPHI TUIIA «M»: 0011as XapaKTePUCTUKA, TTOJYICHHE TPOU3BOAHBIX 3BEHBEB THIA «M»
U3 IPOTOTHITOB TUIIA «K».

Llemoveynple QUIBTPBI: O00IAs XapakTEPUCTHUKA, COTJIACOBAHUE IIOCIIEIOBATEILHO-
IPOM3BOJHOTO TIOJYy3B€Ha M IOJy3BE€HAa MPOTOTUIIA, COTJIACOBAHHE MapajielabHO-
IIPOM3BOIHOTO I10JIY3BE€HA U OJIy3BEHA IPOTOTHIIA.

[TonmmHOMUANIEHBIC QIIIBTPBL: 00IIast XapakTepucThka, GuibTpel barTepBopra, YeOnimiena,
becceuns.

[IpencraBienre HErapMOHUYECKOTO MEPUOANIECKOTO CUTHAJIA B BUJIE TPUTOHOMETPHUIECKO-
ro pana @ypee. CnekTpallbHOE MPEICTABICHUE HErAPMOHUYECKOTO MEPUOJUYECKOrO CHUT-
HaJja.

[IpencraBnenre HErapMOHUYECKOIO MEPUOJUUYECKOr0 CUrHaia B BUle psaga Dypbe B KOM-
IUIEKCHOU (hopMe U ero reoMmeTpudeckast uHTepnperanus (1 k-Toif rapMOHUKH).
Paznoxenue B psag @ypbe Npu pa3inMUHBIX AHATATHYECKUX BBIPAKEHUSAX YACTEH KPHUBOU
curnana. OcoOeHHOCTH pa3nokeHus B psal Oypbe CHMMETPHUHBIX KPUBBIX CUTHAIA.
YucnoBble XapaKTEpUCTUKH NMEPUOJIUYECKOI0 HErApMOHUYECKOIO CUTHAJIA: JIEUCTBYIOIIEE,
cpenHee, cpeAHee Mo MOAYJ0 3HaueHus. OnpeneneHne 3HAUY€HUW CUTHAJIOB C MOMOIIBIO
HU3MEPUTENbHBIX TPUOOPOB.

XapakTepucTuku (HOpMbI KPUBBIX: KOIPPHUIHEHTHI POPMBI, aMIUTUTY/IbI, HCKaXECHHUS, Tap-
MOHHMK. BiusHue xapakTepa 3JIEeMEHTOB IIeNH Ha GOpMY U CIEKTp MEPUOIMYECKUX Herap-
MOHUYECKHUX CUTHAJIOB.

CnekTpanbHas TUIOTHOCTh HEMmeproanyeckoro curHaia. CreKTpbl HEMepUOJIUYECKHX CUT-
HAJIOB KakK MPEeJIEIbHBIN CIydail CIIEKTPOB MEPUOANIYECKUX CUTHAJIOB.

OO6mras cxema pacueTa Ienei CreKTpaaTbHbBIM METO/I0M. PacueT Toka ABYXIOMIOCHUKA TPU
HETMEePUOIMYECKOM BO3/ICHCTBUH.

Pacuer neneit npu nepruogMUecKUX HETapMOHUYECKUX BO3AeHcTBUAX. OOIIME MOT0KEHUS.
[Topsimox pacuera. MOLTHOCTh MEPUOAUUECKOIO HETAPMOHUYECKOT0 TOKa. buenus xoneba-
Hui. [[pyHIMD aMIIMTYTHON MOTYJIALIVH.

dusnyeckas CyIIHOCTh MEPEeXOaHOro npouecca. HaganbHbie ycinoBusa. 3aKOHbI KOMMYTa-
uu. MaremaTudeckasi MOZIeJb IEPEXOIHOTO Mpoliecca.

[Tepexoausbrit Tok. OOmas cxema pacuera IepexoHOT0 MpoIecca KIIACCHYECKHM METOJIOM.
[Topsinok pacueTa nepexoAHOro MpoIecca B UENU ¢ OJJHUM PEAKTUBHBIM 3JIEMEHTOM.

Pacuer nepexoHOTO mpoiecca B YETHIPEXIOIIOCHUKE. Y CIOBUSI HEMCKAXKEHHOU Tepeaadn
CUTHAJIa Yepe3 YEThIPEXMOTIOCHHUK.

[Hoaxmouenne RC-uenu k ncrounuky nocrosinaoit J/[C. [Tocrosinnas Bpemenu RC-uienu.
Pa3zpsiaka eMKocTH Ha COPOTHUBIICHUE.

Hcnonb3zoBanne RC-1ieneli B KauecTBE 3JIEMEHTOB 33/IEPKKH BPEMEHH.
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65.

Wuterpupyronue nenu. JuddepeHnupyomme mnemnu.

66. I[TonkmtoueHne KaTyIIKW MHIYKTUBHOCTH K UCTOYHUKY nocTtossHHON D/[C.

67. ®opcupoBKa MepPEeXoJHBIX MPOIECCOB.

68. OTKiIr0oUeHNe KaTyIIKd HHIYKTUBHOCTH OT UCTOYHUKA nocTosHHon DIC.

69. IToaxmrouenne RC-nienu k nucrounuky curycounanpaon J/C.

70. IMonkmroueHne KaTymIKU MHIYKTUBHOCTH K MCTOUHUKY cuHycoupansHoi DJIC. Ilepexon-
HBIE MPOIIECCHI B IIEMSIX BTOpOro nopsaka. Odmas cxema pacuera HENH IIPU BKIIOYEHUH Ha
HaTpsDKEHUE JTIF000H (GOpPMBL.

71. Enunnunas Gynkuus. [lepexonHas xapakrepucTrka 1enu. Pacyer menu mpu BO3AEHCTBUN
11060i popmbl ¢ momonsio popmyn Hroamerns.

72. O0mye MPUHIMITBI KAYeCTBEHHOTO aHaIn3a MEPeXOoJHOro IMpolecca B Ienu. AHATUTHYC-
CKO€ OIMCaHHUE KPUBBIX NEpexoaHoro npouecca. [loctpoeHne kauyeCcTBEHHbBIX KPUBBIX TEpe-
XOJIHOT'O IpolLiecca B LIETH.

73. IIpeoOpazoBanue no Jlamnacy. OnepatopHas cxema 3amenienus. OneparopHbie n3o00paxe-
HUS SJIEMEHTOB CXEMbI M CUTHAJIOB B Lenu. 3akoHsl Oma u Kupxroda B onepatopHoii dop-
Me.

74. TeopeMsbl OmepaTOPHOTO METOJIA pacyeTa LIeMU: TeopeMa 3ara3/IbIBaHusl OpUTHHANa, Teope-
Ma CMEIIEHUsl M300pa)KeHHs], IPOU3BEACHUE M300paKeHUI, TeopemMa pasnokeHus (XeBu-
cainma).

75. O0m1as cxeMa pacuera ey ornepaTOpHbIM MeToI0M. Pacyer menu ¢ moMoIieko nepeaaToy-
HOM (pyHKIMHU. PacdeT peakiuu 1enu Ha Bo3AelcTBUE TI000H (HOPMBI.

76. IlepexoaHble XapaKTEPUCTUKH LIETIH U UX Pacyer.

Jlureparypa:

1 OcHoBHasi JuTepaTypa

1. AdanaceeB b. II. u ap. Teopust TMHEHHBIX 3JEKTpUUECKUX memneil. — M.: Bricmias mikodna,
1973.
2. ArabexkoB I'. . Teoperndeckne OCHOBBI JIEKTPOTEXHUKH. YacTh niepBasi. JInmHelHbIe d1eK-
Tpuueckue uenu. — M.: Dueprus, 1978.

3. Bopucosa JI.®. Mertoabl aHaTM3a U pacyeTa MePeXOHBIX MTPOIIECCOB B JICKTPHUECKHX IIe-
nsx: yue6. nmocobue / JI.®. bopucoa. — 2-e u3z., ucnp. u gon. - Mypmanck: M3za-so MI'TVY, 2006.-
92 c.

2.JlonoIHUTEIbHAS JIMTEpaTypa

1.

bopucosa JI.d. Metoapl aHanmu3a U pacyera MEPEXOAHBIX MPOLIECCOB B JIEKTPUUYECKUX IIe-

msx: yue0. nmocodue / JI.®. bopucosa. — 2-e u3na., ucnp. u jom. - Mypmanck: Uzn-so MI'TY,
2006.- 92 c.

bopucosa JI. . Mertoanuecknue ykazaHusl U KOHTPOJIbHBIE 3aJaHUs 110 Kypcy «OCHOBBI TE€O-
puM Lenei» s CTyIeHTOB 3aouHoro ¢akynbrera crnenuanbHocTd 201400 «TexHuueckas
HKCIUTyaTalys TPAaHCIIOPTHOTO paanoodopyaoBaHus» Mypmanck, 1996 (MI'TY)

Bbopucosa JI. ®. Meroauueckue ykasaHusi K KypcoBoi pabore mo Kypcy «OCHOBBI T€OpUHU
Hene» Ut CTyIeHTOB 3a04Horo (akynpTeTa cneruanbHocT 201400 «TexHuveckas HKCIUTy-
aTarys TPaHCIIOPTHOTO pagnoobopynoBanus» Mypmanck, 1996 (MI'TY)

17



