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Mporpammy avcumnnuHbl paspabotan(a)(v1) aoueHT, K.H. MamuH M.B. Kadenpa kBaHTOBOA
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
George.Mamin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

MHorve siBneHusi B paanogunsnke MMetoT konebaTenbHblli XapakTep. Takxe MHOrne 3NekKTPOHHbIe
YCTPOWCTBA comepXar pasnmyHble reHepaTopHble U YCUNUTENbHbIE 3neMeHTbl. [ToaToMy ans
CTYAEHTOB - PaANOGU3NKOB HEODOXOAMMO N3YYeHMe NPUHLMNOB PaboTbl PafNOTEXHUHECKNX U
panmodmamnyeckux konebatenbHbIX CUCTEM: YCUNIMTENER N aBTOreHepPaTopoB, HEMHENHbIX
pPanvOTEXHUYECKUX CUCTEM YrPaBNEHNs, KBAHTOBbLIX YCTPOMCTB, NapaMeTpuyeckmnx n BOSIHOBbIX
cucTteM. Takmm 06pa3oM, OCHOBHOI Lienbio kKypca "OcHoBbI Teopun konebaHuin" kak
CaMOCTOSTE/IbHON HAay4HOW ONCLMMAUHBI SBNSEeTCS (0OPMUPOBaHNE €ANUHOMo U CTPOroro
oM3nKO-MaTEMATNYECKOro Noaxoaa K UCCcnegoBaHuIo WNMPOKOro Kpyra SBfeHnin 1 Npoueccos,
MNPOUCXOAWMNX B NIMHEAHBIX 1 HENNHENHBIX KonebaTenbHbIX CUCTEMAX, U CO3AaHUN HA ero OCHOBE
TEOPEeTNYECKoro doyHaaMeHTa ans yrnybneHHoro nay4yeHumst nocneayowmx aucuUmnnianH y4ebHoro
nnaHa.

B kavectBe npnmepos KonebaTtenbHbIX CUCTEM B KypcCe Halle BCero ncnonb3dyrTCA pa3indHble
ANeKTpn4yeCckmne CUCTEMDbI, a TakxXe B pane cinydyaeB X MEXaHNYECKME aHalloru.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BkntodeHa B pasaen " 51.6.26 OucumnaunHbl (Mogynn)" OCHOBHO
obpasosaTtenbHol nporpammbl 03.03.03 Pagnodumanka n oTHocuTcs K 6a3oBoii
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

Kypca "OcHoBbl Teopuun konebaHuii" kak CaMOCTOSATENbHON HAYyYHON ANCUMNINHBI OOpMUPYET
efVHbIA N CTPOroro Pu3nKo-maTeMaTN4eCcKmnin NoAxXo4 K UCCNenoBaHuUIo WNPOKOro Kpyra sBfeHui n
NPOLLECCOB, NPOVNCXOASIWNX B IMHENHbIX N HENMHENHbIX konebaTenbHbiX cucTemax, 1 co3naeTt
TEOPETNYECKMIA PyHOAMEHT NS yrnybneHHOro ndy4yeHns nocnenyowmx QUCUmnnnmy y4ebHoro nnaHa.
Ins ycBoeHusi kypca "OcHoBbl Teopumn konebaHuii" HeobxoanMO N3y4nTb KypChl:
MartemaTtunyecknii aHanms,

NuHeliHas anrebpa,

MexaHuka,

TepmoonHamuka,

OnekTpoAnHaMmKa,

OCHOBbI PaanO3NEKTPOHMKMN.

3. KomneTteHuumn obyuarowierocsi, popMupyemblie B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CNoCOBHOCTBLIO UCMOMNb30BaTh B MPOECCUOHANBHOM
nesitenbHocTn 6a3oBble €CTeCTBEeHHOHay4Hble 3HaHWA,
BKJ/1lOHasA 3HaHMA O npeamMeTe n obbekTax N3y4yeHun4d, MetTonax

LLncpbp komneTeHUUN

Orl1K-1 nccnenoBaHns, COBPEMEHHbIX KOHLEMUNAX, OOCTUXEHUSX U
(npodheccunoHanbHble OrpaHNYeHnsIX eCTeCTBEHHbIX HayK (Npexae BCero Xvummm,
KoMMeTeHuunn) 6uonornu, 3Konorum, Hayk o 3emse u Yyenoeeke) - Kypc "Teopust

KonebaHuin" cooepXuT OCHOBLI MaTEMATUYECKOro annapara,
MO3BONSAOWEro aHanna3nposarb PU3NYECKNE, XMMNYeckne n
bronoruyeckne konebartenbHble CUCTEMBI.
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

OCHOBHbIe TEPMUHbBI, TEOPEMbI 1 ONpPeaeneHns Teopumn KonedaHuii, ICNonb3yeMbIX B paanogouanke
N 9NEKTPOHUKE

MeTobl aHanm3a NMHerHbIX CUCTEM C OOHOW CTeneHblo ceoboabl
MeTo ¢0a30BOM MIOCKOCTH
BTOpOW MeTon J1anyHoBa nccnenoBaHus yCTonYnMBoOCTM COCTOSIHUS PaBHOBECUS HENMMHENHbIX CUCTEM

MEeTO[bl aHann3a HeNMHERHbIX 1 NapamMeTPUYecknx CUCTeM

2. IONXeH yMeTb:

LaTb rPamMoTHOE onpeaeneHne n ToNKoBaHNE OCHOBHbIX TEPMUHOB, TEOPEM U ONPeLeNeHnin Teopum
KonebaHuii, NCNoNb3yeMbIX B PAANOPU3NKE N INEKTPOHMKE

yMeTb MPUMEHATb METOL (0a30BOI NNOCKOCTU
MCNONb30BaTb METOAbl aHaNN3a HENMHEHbBIX 1 NapaMeTPUYECKNX CUCTEM

pewarb 3a0a4u Ha cocTaBneHne KonebaTtenbHbIX ypaBHEHU U MOCTPOoeHMe (Da30BbIX MOPTPETOB
CMCTEM C OHOW CTeneHblo cBobo bl

3. 0OMXEH BnageTb:
AnnapaToM Teopun KonebaHuin 1 NPUMEHSITb ero ANs PeLeHnst NPakTNYecknx 3anay
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MprMeHsTb annapat Teopun konebaHuii Npu peweHn oyHOAMEHTaNbHbIX U NPaKTUYEeCKUX 3a4ay B
obnactn pagnogounanKku.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNIUHBI MOAynNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4eT B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYECTBO NS [OMNycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AUCUMNIMHe/ MOAYIO
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
Pasnen ay,oMTOpHOM paboThbl,
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nekuun MpakTnueckumelllaboparopHble
L 3aHaTUA pabortbl

Tema 1. lekumns 1
BeeneHve B Teopuio
konebaHwui.

1. [Knaccudpukaums
konebaHuin. KonebaHus

KETPOHHBH
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B 9KO/IOrM4ECKOM cucrteme.
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Paspen

Moayns

AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

CobcTBeHHbIe

KOHCepBaTUBHOM

MeTton dpasosom

KOHCepBaTUBHOM

Tema 2. Jlekuymnsa 2
konebaHnsa B NUHeNHOoM

CUCTEME C OOHON
cTeneHbio ceoboapl.

nnockoctn. dasosbIn
nopTpeT NMHENHON

cuctemMbl. CobcTBEHHbIE
konebaHusa B NMHEHOMN
HeKoHcepBaTUBHOM
CUCTEME C OHOW
cTeneHblo cBoboabl.

nopTper.

Tema 3. Jlekuns 3
[NocTpoeHre pazoBbIx
NOPTPETOB METOA0M
N30KNNH. Pa30BbIiA
nopTpeT NMHEenHon
HekoHcepBaTUBHOM
cucteMbl. CobcTBEHHbIE
konebaHusa B nMHeEHOM
HekoHcepBaTUBHOM
CUCTEME C OQHOWN
cTeneHblo ceoboabl B
cnyyae CUIbHOro
3atyxaHus. Pas30BbIit

B HENTMHENHbIX
cucTeMax.

Tema 4. Jlekuns 4

J1Bn>xeHne B cucteme ¢
OTTaNKMBaOLWEN CUNON.
CBoboaHble konebaHus

MocTtpoeHune Pr1

BbiHyXX OeHHble

Tema 5. Jlekuns 5
meTonoM JlbeHapa.

konebaHuns B NUHENHOM
cucteme ¢ ogHoun

cTeneHbio ceoboabl.
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Paspen

Moayns

N AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

BblHyXX O€eHHble

6 BblHyXX OeHHble
" [konebaHus B

csobonbl 6e3

Tema 6. Jlekumns 6

konebaHnsa B NUHeNHOoM
cucTeme ¢ 0aHONn
cTeneHbio cesoboapl.

HEenNHEeMnHOM cCUcTemMe ¢
OOHON CTENEHbIO

anccunaumm sHeprum
(3apayva OdydpdouHra).

BbiHyXX OeHHble
KonebaHus B

csobombl C

Tema 7. Nekunga 7
v HennHenHom cnucTeme ¢
" looHOWM cTeneHblo

anccunauven aHeprum
(3apava OydpdomHra).

8. |YpaBHeHus

konebaHuii.

Tewma 8. Jlekuns 8
ABTOKONebaTenbHble
CUCTEMBbI C OHON
cTeneHblo cBoboabl.
[MprMepbl reHepaTopoB.

BaH-nep-lons n Penes.
®das308BblI NOPTPET.
HacToTta reHeprpyembix

KoopauHartsbl

MNons.

Tema 9. Jlekumsa 9
MeTon MenneHHo
MEHSIOWMNXCH aMNAnTy .

9 BaH-pep-lonsa. Meton
" |[MenIeHHO MEHSIOLNXCS
amnanTyn B NONSPHbIX
KoopavHarax. PeweHve
ypaBHeHns BaH nep

reHeparopbl.
10.

Tema 10. Jlekuns 10
PenakcauvoHHble

MpenenbHbI Nepexon
OT HEBbLIPOX AEHHbIX
KonebaTenbHbIX CUCTEM

K BbIPOXOEHHbIM.

10
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Crpanuua 7 us 36.

BAE
il YHH

A

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ovcumnnnmHel "Teopus konebanmin"; 03.03.03 Pagnodmanka; AoueHT, K.H. MamuH I".B.

Paspen

Moayns

AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

YCcTONYMBOCTDb

pe30oHaHC.
Onpegnenexune
11.|Jobnacren
pes3oHaHca no
MelicHepy.

yCcunmTenb.

Tema 11. lekumns 11

KonebartenbHbIX CUCTEM.
MNapameTpuyeckunii

napameTpuny4eckoro

MNapameTpuyeckunii

11

JByxKOHTypHas
12.

cncrtemax c n

Tema 12. Jlekung 12
CwncTeMmbl ¢ OByMS
cTeneHsMum ceobopl.

aBTOKOnebarenbHas
cuctema. CobCcTBEHHbIE
konebaHnsa B NUHENHbIX

cTeneHamu cesobompbl.

12

KonebaHug B

13 BblHYyXoeHHble

konebaHus B

Tema 13. Jlekuns 13

OOHOPOOHbIX Lleno4kax.

OOHOPOOHbIX Lleno4kax.

13

csobonpbl.
14.|[1BYXKOHTYpPHbIiA
ycunutenb u

4acToThbl.

Tema 14. Jlekuuna 14
[MapameTpuyeckune
CUCTEMbI C N-CTEMNEHSAMU

napameTpuyecknia

npeobpasosaTtesb

14

KonebaHug B

cncrtemax.

15.
konebaTenbHble

Tema 15. Jlekuns 15
pacnpeneneHHbIX

ABTOKONnebaHus B
pacnpeneneHHbIX
cuctemax. Xaotmyeckue

cucTeMbl. "SdpdekT
6a604kmn". CTpaHHbIN
arTpaktop. ®pakrans.

15

16.
6 UTOroB. 3ayer.

Tema 16. NonoBeneHne

16
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

17.

Tema 17. lNpakTuyeckoe
3aHaTue 1 BoiBog
ypaBHEHUS Ons
KonebaTenbHbIX CUCTEM.
NnaHepusauns
ypaBHeHMs konebaHuii.
PacuyeT cobcTBEHHOIA
4acToThl .

18.

Tema 18. NpakTnyeckoe
3aHaTue 2 NocTpoeHne
(¢oa30BbIX MOPTPETOB.
MeTon cpenHen
KPYTU3HbI 415
aBToKonebaTenbHbIX
CUCTEM.

19.

Tema 19. NpakTuyeckoe
3aHaTue 3 lNpumeHeHne
meTona
MeOSIEHHO-MEHSIOWNXCS
amMnnuTya.
Onpegnenexune
YyCTOM4YMBOCTU
KonebaTenbHoM
CUCTEMBI.

10

20.

Tema 20. NpakTnyeckoe
3aHaTMe 4 Cuctembl C
MHOTVIMU CTEMEHAMU
cBobObl.

12

21.

Tema 21. NpakTuyeckoe
3aHaTne 5 KoHtponbHas
paboTa .

14

22.

Tema 22.
CamocTtoaTenbHas
paboTa 1
O3HakomneHue ¢
knaccudpukaumei
Teopun konebaHwuii.
O3HakomneHue ¢
OCHOBaMWU
Paano3NeKTPOHUKMN.

Ortyer

PernctpaunoHHbin Homep 653117
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

23.

Tema 23.
CamocTosTenbHas
pabota 2 Pacuyet
doa3oBoro noprperta
NVHENHON
KOHCepBaTUBHOM
CUCTeMbl C ogHoM
cTeneHbo cBobOabI.
Pacuyet gpa3oBbix
TpaekTopuin NHEeNHOn
KOHCepBaTUBHOM
CUCTEeMbl C ogHON
CTeneHbo cBo6OabI Npu
N3MEHEHMN 4acTOoThbl.

Ortyer

24.

Tema 24.
CamocTogTtenbHas
pabota 3 Pacuyet
(pa30BoOro nopTperta
konebatenbHoro LC
KOHTYpa Nnpu Hanm4mm
3aTyxaHusi n 6e3 Hero.
Onpepenexve
MakCUManbHOro Toka
4yepes MHOYKTUBHOCTL L,
eCnn MakcumanbHoe
HanpsXeHne Ha
KoHTYpe U.

Ortyer

25.

Tema 25.
CamocTtosTtenbHas
pabota 4 Pacuyet
¢baz3oBoro noprtpera
NNHENHOW
HeKoHcepBaTUBHOM
CUCTEMbI C OOHOW
cTeneHbto ceobobl B
cnyyae
NONOXWUTENBHOIO U
oTpuuarenbHoro
3aryxaHus. BnnsHue
[OBPOTHOCTM Ha
goa3oBble TpaeKkTopun.

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

26.

Tema 26.
CamocToaTenbHas
pabota 5 Pacuyet
¢ba3oBoro noprtpera
NUHENHON
HeKoHcepBaTUBHOM
CUCTEMBI C OOHON
cTeneHblo ceoboabl B
crny4ae CUbHOro
3atyxaHus. BnuaHue
HayasnbHbIX YCNOBUIA HA
TPaeKTOPUIO ABUXEHUS.

Ortyer

27.

Tema 27.
CamocTtoaTenbHas
paboTta 6 PacuyeT
(¢pa30BoOro nopTperta
NUHENHOW CUCTEMbBI C
oTTankmMBaroLW,en CUNon

Ortyer

28.

Tema 28.
CamocToaTenbHas
pabota 7 Pacuyet
hazoBoro noprtperta
mMaTteMaTnyeckoro
MasTHUKA.

Ortyer

29.

Tema 29.
CamocTogTtenbHas
pabota 8 Pacuyet
(pa30BoOro nopTperta
CUCTEMbBI C CyXUM
TPEHMEM.

Ortyer

30.

Tema 30.
CamocTogstenbHas
pabota 9 Pacuyet
ha30BOro noprpeta
meTogom JlbeHapa

Ortyer

31.

Tema 31.
CamocTtoaTenbHas
pabota 10 Pacuyet AUX
n ®YX konebarenbHoro
KOHTYpa (BblHY>XOEHHbIE
KonebaHus).

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

32.

Tema 32.
CamocToaTenbHas
pabota 11 Pacyet A4X
HENNHENHOWN CUCTEMDI
(BbIHY>XX OEHHbIE
kKonebaHus).
OnpegneneHne 30Hbl
HEeYyCTONYMBOCTU 1
obnactu
doeppope3oHaHca.

Ortyer

33.

Tema 33.
CamocTtosaTenbHas
paboTta 12 Pacuet
¢pa30BoOro nopTperta
aBTokonebartenbHown
CUCTEMbI NpPW
pa3nnyHbIX NapameTpax
cuctembl. Ycnosue
CaMoBO30yXOeHNS.
Msrkuin, XecTkui
PEXNMb
CaMoBO30yXOeHNS.

Ortyer

34.

Tema 34.
CamocTosaTenbHas
pabota 13 Pacuet
hazoBoro noprtperta
aBTokonebarenbHown
CUCTEMbI OMNM1CbIBaEeMO
ypaBHEHMEM
BaH-nep-lons.

Ortyer

35.

Tema 35.
CamocTosiTenbHas
pabota 14 NpnmMeHeHne
MeToga MeToaoM
MeLNEHHO-MEHSILWNXCS
amMnanTy g npu pacyerte
(pa30BoOro nopTperta
aBToOKOnebaTenbHo
cucTeMmbl (ypaBHeHue
BaH-nep-llons).

Ortyer

36.

Tema 36.
CamocTtoaTtenbHas
pabota 15
PenakcaunoHHble
reHepartopsl. lMepexon,
OT HEBbIPOXAEHHbIX
konebaTenbHbIX CUCTEM
K BbIPOXAEHHbIM.

10

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

37.

Tema 37.
CamocToaTenbHas
pabota 16
OsHakoMneHne ¢
Kputepusimm
YCTOWNYMBOCTU
konebaTenbHbIX CUCTEM
(Kpome Kputepues
NanyHosa)

11

YCTHbIN onpoc

38.

Tema 38.
CamocTosiTenbHas
paboTta 17 Pacuet
napameTpu4eckun
pereHepunpoBaHHOro
KoHTypa. Cnyyau
ycuneHms n ocnabneHust
KonebaHwui.

11

Ortyer

39.

Tema 39.
CamocTosTenbHas
paboTta 18 PacyeT 30H
napameTpuyecKom
pereHepaumm no
MericHepy

11

Ortyer

40.

Tema 40.
CamocTogsTenbHas
pabota 19 Pacuet
COBCTBEHHbIX
KonebaHuii B OByX
CBSI3aHHbIX KOHTYpaXx.
HabnioneHne
nepepacnpeneneHus
3HEepPrumn N3 0HOro
KOHTypa B OpYyrom.

12

Ortyer

41,

Tema 41.
CamocTogstenbHas
pabota 20 Pacyet
rpagouka BuHa

12

Ortyer

42.

Tema 42.
CamocTosTenbHas
pabota 21 Pacuyet AUX
n PYX nByx cBA3AHHbIX
KOHTYpOB

(BbIHY>XX IEeHHble
KonebaHus).

12

Ortyer

43.

Tema 43.
CamocTtoaTtenbHas
paboTta 22 PacyeT
DBYXKOHTYpPHOM
aBTokonebarenbHown
cucTembl

12

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

44,

Tema 44.
CamoctosTtenbHas
paboTta 23 Cuctembl ¢
MHOTMMW CTENEHSMU
csobonpbl. Pacuet
kKonebaHwi
TPEexaToMHOW NMHENHON
monekynbl (JononHeHus
K NeKuunsm.).
O3HakoMneHue ¢
OCHOBaMW KBAHTOBOM
mexaHukun. KBaHT,
SHEPrns, yPOBHU
aHeprun.

13

YCTHbIN onpoc

45.

Tema 45.
CamocTogTtenbHas
pabota 24
KonebatenbHble
CUCTEMBI C
pacnpeneneHHbIMu
napameTtpamu.
Onpepenexve
BOJIHOBOrO
CONPOTUBNEHNS BUTON
napsil.

14

Ortyer

46.

Tema 46.
CamocToaTenbHas
pabota 25
KonebatenbHble
CUCTEMBI C
pacnpeneneHHbIMm
napameTpamu.
Onpegnenexune
BOMHOBOIO
COMPOTUBEHUS
KoakcuanbHoro kabens.

14

Ortyer

47.

Tema 47.
CamocTtosaTenbHas
paboTta 26 PacuyeT
(pa30BoOro nopTperta
XaoTN4YECKOW CUCTEMBI.
HabnioneHve
CTPaHHOro arTpakropa.

15

Ortyer

48.

Tema 48.
CamocrtoaTtenbHas
pabota 27 N3yyeHune
noBeneHns
Xa0TU4YECKOWN CUCTEMDI
npwv N3MEHEHNI
amMnInMTyabl MOAYNAUUNA.

16

Ortyer
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Buabl n yachbl
Pasnen ayauTopHon paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume oMb
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemecTp cemecTpa (8 uacax) \I,( ompﬁl ;.p
ay nem""npaxmqecxuenaﬁoparopuue
3aHATUA pa6oTtbl

Tema . Ntoroesas Zauer

doopMa KOHTpon4

NToro 32 10 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. Jlekums 1 BeepeHue B Teoputo konebaHun. Knaccucpukaums konebaHmn. KonebaHus
B 9KOJIOrMYecKkom cucreme.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

JlatoTcsa ocHOBHblE ornpeneneHna B Teopunn KonebaHwui. an/IBO,EI,FITCﬂ npumMmepbl KonebaTenbHbIX
CNCTEM. anIBO,D,FITCSI npumepbl NPpUMEHEHNA METO00B TEOPUN kKonebaHwuii B npogoeccuu
?paﬂmocpmsvm?. Haetcs Knaccugomkauus KonebaTtenbHbIX CUCTEM MO TUMNYy NOBTOPEHNA OBUXEHNA,
no Konmn4ectey cTeneHen CBOﬁO,EI,bI, no notepsMm B cuUCteme, rno Tuny BHELWHero BO30ENCTBUSA, MO
Tmny ypaBHeHVIVI. |_|pVIBO,£I,I/ITC$I npunmep KonebatenbHOM CUCTEMbI Ha npunmepe 9KON10rn4yeckom
CNCTEMDbI.

Tema 2. Jlekums 2 Cob6¢cTBEHHbIE Koneb6aHus B TIMHENHON KOHCEPBaTUBHOW CUCTEME C OOHOM
creneHbto cBoboapbl. Meton dpazoBon nnockocTu. Pa3oBbiv NOPTPET NNHENHOWN
KOHcepBaTUBHOW cucTeMbl. CO6CTBEHHbIE KonebaHus B IMHENHON HEKOHCEPBaTUBHOWM
cucTeMe C OOHOM CTeneHbo CBO6OObI.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PaccmaTpuBatoTcs NMHelHbIe KOHCEPBATUBHbBIE CUCTEM C OOHOI CTENEHbio cBOOOObl Ha NpUMepe
MaTeMaTu4eckoro MasiTHuka v konebarenbHoro KoHTypa. [laetcsa onpeneneHve ¢oasoBo
MNOCKOCTW, n3obpaxartoLein To4kun, pasoBoit TpaekTopun, oasoBoro nopTpeta. BoiBoositcs
ypaBHeHMe onucbiBaowmne pasoByo TPAEKTOPUIO NMMHENHOM KOHCEPBaTUBHOW CUCTEMbI C OOHOMN
cTeneHbto ceoboabl. CTponTCst ha30BbIil MOPTPET NUHERHOW KOHCEPBATUBHON CUCTEMbI C O4HOWA
cTeneHbto cBoboabl. BBoantcs onpeneneHne cobctBeHHOro BpemeHun. [laetcs onpeneneHme
ocoboii To4kM T1Na gokyc. PaccmaTpurBatoTcs NMHEHbIE HEKOHCEPBATUBHBIE CUCTEM C OOHOM
cTeneHbto cBoboabl Ha NpuMepe konebatenbHoro KoHTypa. [laetcs onpeneneHme cnaboro
3atyxaHus. Haxoontcs pelwenne cucteMbl andpdoepeHumanbHbiX YpaBHEHNIA ONUCHIBAIOLWNX
NVHEHY0 HEKOHCEPBATMBHYIO CUCTEMY C OLHOW CTeneHbto cBoboabl. [laeTcs onpeaeneHune
norapugoMM4ecKoro JekpemeHTa 3atyxaHus. [laetcs onpeneneHme nobpoTtHocTw. [lenaetcs BbiBO4
0 HEBO3MOXXHOCTU peLleHNs CUCTEMbl YPaBHEHUI ONa HAX0XOeHUSA dpa3oBoro noprpera.

Tewma 3. Jlekuusa 3 NocTpoeHne cpa3oBbIX MOPTPETOB METO40M U3OKIUH. Pa30BbIN NOPTPET
NMHENHOWN HeKOHCcepBaTUBHOM cucteMbl. COOCTBEHHbIe KONneb6aHns B IMHENHON
HeKOHcepBaTUBHOW CUCTEME C OAHOWN CTeNneHbo CBOOOAbI B C/lyyae CU/IbHOIO 3aTyXaHus.
da3oBbIl NOpPTpET.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

HNaetcs onpeneneHne n3oknuH. NprMeBoanTCcsa MeTon NOCTPOEHNS Pa30BOM TPAEKTOPMM C MOMOLLbIO
N30KNWH. Ha npumMepe NMHenHOM KOHCEPBATNBHOM CUCTEMbI C OOHOI CTENEHbIO CBOOOALI B Cyyae
cnaboro 3atyxaHus cTpouTcs pa3oBbiii nopTpeT. [aeTtcs onpeneneHme 0coboit To4ku Tvna ¢ookyc.
Jaetcs onpeneneHne cunbHOro 3atyxaHus. lNpusoamTcs peweHne angdpepeHumnanbHoro
ypaBHeHus pasosBor Tpaektopumn. CTponTCa ¢oasosbli MOPTPET IMHENHON KOHCEPBATUBHOM
CUCTEMbBI C OHOW CTENeHbio CBOOOAbI B Clly4ae CUNbHOMO 3aTyxaHns Ons HOBbIX KOOpAMHAT 0wl
MpuBoonTCca adhprHHOE Npeobpa3oBaHne KOOPAUHAT AN NOCTPOEHUS ha30BOro nopTpeTa
NVHEHO KOHCEPBATMBHOW CUCTEMbI C OHOW CTEMEHbIO CBOOOAbLI B CNyYae CUIbHOMO 3aTyxaHus B
KoopamHatax x 1 y. [laetca onpeneneHme ocoboi To4KM Tuna y3en.

Tema 4. Jlekuus 4 [BuXxeHue B cucteMe ¢ oTtasikusarowlen cunon. CeobonHbie KkonebaHms B
HeNMHEenHbIX cUcTeMax.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):
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Jaetcsa onpeneneHve cuCTeMbl C OTTaNKMBAKOLWEN CUNoi. B kayecTBe npumepa T1akon CUCTEMbI
paccmartprBaeTCs NnepeBepHyThbI MaTeMaTUYEeCKUn MasTHUK. [pruBoanTCcs pelweHne
angodpepeHumanbHOro ypasHeHNs dpasoBor TpaekTopumn. PaccumtbiBaeTcsa U CTpouTcs (pasosblii
NMOPTPET CUCTEMbI C OTTANIKMBAIOLWWEN CUNON B OTCYTCTBUM 3aTyXaHUs. BbIBOOATCS ypaBHEHNS
0a30BbIX TPAEKTOPUIM O/ CUCTEMbI C OTTaNKMBAIOLWEN CUNON B Cny4yae HEHYNEBOro 3artyxaHus.
CTtpounTcs has3oBbiii NOPTPET CMCTEMBbI C OTTaNKMBarowern cunon B koopanHatax U n U. Mpusoantca
adppuHHOE Npeobpas3oBaHne KoopaMHaT Ons NOCTPOEHUs 0a30BOro NopTpeTa CUCTEMBI C
oTTalkKMBaloLWer CUoi B KoopanHatax x 1 y. [laetcs onpeneneHme ocoboi To4KM Tuna ceano.
CtpouTtcst omarpamma ocobbix Todek. Ha gmarpamme obo3HavatoTcsi ob6nact COOTBETCTBYHOWME
0Cc0oObIM TOYKaM TUMa LLEHTP, YCTONYMBBIA GOOKYC, HEYCTOMYMBBIV GOOKYC, YCTONYMBLIRA y3ern,
HeyCcTon4mBbIA y3en, ceano. laetcs onpeneneHne budgypkaumn. Paccmatprsatotcsi cBO6O4HblE
KonebaHusi B HENMMHEHbIX CUCTEMax TUNa MaTeMaTUYECKOro MasiTHUKa N CUCTEMbI C CYXM TPEHMEM.

Tema 5. Jlekuus 5 NMoctpoeHne Pl meTonom JibeHapa. BoiHyXaeHHble KonebaHus B
NMHENHON cUcTeMe C OOHOM CTeneHbo cBo6OAbI.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Ha npumepe konebatenbHOro KOHTypa ¢ reHepaTtopoM pacCMaTpuBalOTCS CUCTEMbI C
BbIHY>XXAEHHbIMM KonebaHusmn. PaccmatpmBatotcs Tunbl konebaHnii B KOHCEPBATMBHbBIX CUCTEMAX.
Haxoaoutcs 3aBUCUMOCTM OT HaCTOThl BbIHYXAaloWwmx konebaHuii aMnantyabl U oasdbl BbIHY>X AEHHbIX
KonebaHuii B KOHCEpBaTMBHOW cucteme. [laeTcs onpeneneHne pesoHaHca. Boisogutcs
3aBUCUMOCTb aMnnnTyobl U dhasbl COBCTBEHHbIX kKonebaHnii B cnyyae OeNCTBUS BbIHYXAAOWEN
cunbl. CTpoMTCS BpeMeHHas 3aBUCUMOCTb aMnnuTy bl konebaHuii B KOHType. BoiBoamTcs
ypaBHeHue breHunii. [lenaetcs npenenbHblil nepexon K HyNneBol paccTpoiike YacToTbl. BoiBoautcs
ypaBHeHve amnnutyabl konebaHuii npyu pe3oHaHce. Paccmatpusarotcs Tunbl konebaHwii B
HEeKOHCepBaTUBHbIX cucTemax. [lenaeTcs BbiBOL O BO3MOXHOCTU NpeHebpexXeHns COOCTBEHHbLIMU
konebaHusmy. C NOMOLLbIO MeTOAa KOMMIEKCHbIX aMnanTy HAaX0AMTCS 3aBUCMMOCTM OT 4acTOThl
BbIHY>X4AtoWmX konebaHmin amnnanTyobl 1 dasbl BbIHYXAEHHbIX KonebaHnii B KOHCEPBATUBHOM
cucrteme.

Tema 6. Jlekums 6 BoiHyXaeHHble KonebaHus B IMHEMHOW cUCTEME C OQHOMN CTEeNeHblo
cBo6oabl. BbIHyXAeHHbIe Koneb6aHus B HEIMHEMHON CUCTEME C OLHOM CTeneHblo cBO6OAbI
6e3 puccunaumm aHeprum (3apada OydcuHra).

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OnpepensieTcs WprHa Pe30HAHCHOW KPUBOW A5 BbIHYXAEHHbIX KOnebaHuii B TMHENHOW CUCTEME C
OLHOW cTeneHbio cBoboAbl. Haxoomtcs 3aBUCMMOCTb WMPUHBLI PE30HAHCHO KPUBOW OT
LOOPOTHOCTM CUCTEMBI. HaxoomTcsa yBennyeHme amnantyabl konebaHuin npyu pe3oHaHce.
MpuBoAMTCSA NpUMEpPbI HEMMHENHBIX CUCTEM ? MaTEMaTUYECKNIA MAATHUK U KonebaTenbHbIX KOHTYP,
C KaTyWwKOM HAMOTaHHOM Ha OepPOMarHUTHOM cepedHuke. lNpusoantca npumep
aBTOAMOPTN3ATOPOB, MCMONL3YIOWNX HENNMHEHOCTL. CTaBuTcs 3agada ydduHra ons
BbIHY>XOEHHbIX KOnebaHuii B HEIMHEHOW CUCTEME C OHOW cTeneHbto cBoboabl. [aetca meton
rapMoHu4yeckoro banaHca. 3anucbiBaeTcs ypaBHEHUI konebaHnii B HENNMHEHON cucTeme 6e3
AVccunaumm aHeprun. YpaBHeHne NpuBoanTcs kK cCoObCcTBeHHOMY BpeMeHu. MweTcs peweHne
ypaBHeHun konebaHuii B HENVHENHON cucteme 6e3 guccunaunm aHeprum METOA0M rapMOHNYECKOro
6anaHca. MpueoonTtcs meton paboTbl heppomMarHMTHoro ctabunmsaTopa.

Tema 7. Jlekums 7 BolHyXoeHHble KonebaHus B HeNIMHENHOW CUCTEME C O4HOWN CTENEHbI
cBob6oabl C Aauccunaumven aHeprum (3apava OdydpdouHra).

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

BBOOATCA NOHATUS XECTKON 1 MATKO XxapakTepuctukin. [laetcs onpeneneHne metona
rapMmoHnyeckoro 6anaHca. [lenatotcs npeobpasoBaHne B COBCTBEHHOE BPEMS M BBOAMTCS
OTHOCWUTENbHAs PaccTpoiika YacToTbl. C MOMOLWbBIO METOAA FAPMOHMYECKOro 6anaHca BbIBOANTCS
AYX nns KOHcepBaTMBHOI HENNHENHOI cucTeMe C 0AHON cTeneHbto ceoboabl. Ctpontest AYX,
aHanuanpyeTcs npeaenbHbIX Nepexon K NMHelHbIM cuctemaM. Ob6bscHAeTCs NpuHUMN paboThbl
heppope3oHaHcHoro ctabunusartopa. O6bACHSETCS NOBEAEHNE CUCTEMbI MPU YBENNYEHUN U
YMEHbLWEHNN YacTOTbl. BbIBOAMTCS ypaBHEHME ONS 30HbI HEYCTOMYMBOCTUN cucTeMbl. C MOMOLLbIO
MeTona rapMoHnyeckoro 6anaHca BoiBoauTcs A4YX onst HEKOHCEpPBaTUBHOW HENUHEAHOW CUCTEME C
04HOI cTeneHbto cBobonbl. CTpountcs AYX, aHannanpyeTcs NpeaenbHbIX NEPEXOL K NIMHEHbIM
cuctemam. ObbsCHSIeTCS NOBEAEHNE CUCTEMbI NP YBENNYEHNN N YMEHbLLEHMN HACTOTbI.
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Tema 8. Nlekuus 8 ABTOKONeb6arenbHble CUCTEMbI C O4HOM CTENeHbio cBo60oabl. Mpumepsbl
reHeparopos. YpaBHeHus1 BaH-pep-lMona u Penesa. da3oBbin noprtpeT. HactoTta
reHepupyembix Koneb6aHun.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Laetcs onpeneneHvne aBtokonedbaTenbHbIX CUCTEM TOMCOHOBCKOIO 1 penakcaumMoHHOro TUMOB.
Paccmatpuatotcst npyMepbl aBTokonebatenbHblX CUCTEM HA OCHOBE MONEBOro TPaH3ncTopa,
TYHHENbHOro Anoaa v no cxeme MHOYKTUBHOW TpexTouku. [laeTcs onpeneneHne MrHOBeHHOM
KpyTu3Hbl. BeiBoanTCS ycnoene camoBo3byxaeHune reHepatopa. [enaetcs annpokcumaums
MIHOBEHHOW KPYTU3HbI MONMHOMOM TpeTen cteneHn. BoiBoauTcs ypaesHeHne BaH-nep-longa. Naetcs
ypaBHeHune Penes. YpaBHeHue Ban-nep-Ions n Penesi nepesoaostcsi B COOCTBEHHOE BPEMSI.
CTpounTcst pa3oBbIii NOPTPET ONst aBTokonebaTenbHbIX CUCTEM, OMUCHIBAEMbIX YPABHEHUSIMM
BaH-nep-IMons n Penest. Onpenensietcs yactota aBTokonebaHuii.

Tema 9. Jlekuusa 9 Meton MeaneHHo MeHsirowmxca amnautya. KoopauvHarel Ban-gep-lons.
MeTton mensieHHO MEHSIOLLMXCS aMNnTy A, B NONSPHbIX KoopauHaTtax. PelleHne ypaBHeHUA
BaH pep Mons.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

JatoTtcs ycnosumsa ons noCTpoeHUs reHeparopa rapMoHMYecknx curHanos. OnncbiBaeTcs MeToq,
cpenHein KpyTuaHbl. [laetcs onpeneneHne MArkoro 1 XeCToKOro peXXuMoB CaMoBO30YyX AEHNS.
BeoauTcs Bpalwarowascsa cuctema koopavHat. Jatotca onpeneneHvs koopauHat BaH-gep-llons.
Jaetcs onpeneneHne Metona MeaneHHO-MEeHAWMXCH amMnnnTyd. BelBoaMTCS BbipaXeHus ons
YKOPOYEHHbIX ypaBHEHWI MeTO4a MeOSIEHHO MEHSIOWNXCA aMNAnTy L B KoopanHatax BaH-gep-Mons.
JaloTtcs npeumylecTsa U HegoCcTaTkm MeToga MeaneHHo MeHswmxes amnnutyg. lNMprnesogutca
NpUMeHeHe MeToga MeaNeHHO MEHSAIOWMXCS aMnNAnTy g Ans NMMHENHON HEKOHCEPBATUBHOW CUCTEMbI
C OOHOI cTeneHbto cBoboabl. [JaoTca onpeneneHns NonspHbIX KOopanHat. BelBoantcs BoipaxeHus
NS YKOPOYEHHbIX YPaBHEHWUA MeTOA4a MeAIEHHO MEHSIOWNXCS aMnnTyd B NONSIPHbIX KOOpAUHATAX.
JaioTtcs npeumylecTsa n HegocTaTtkm MeToga MeaneHHo MeHswmxes amnnutyg. lNMprnesogutca
NpUMeHeHe MeToaa MeaneHHO MEHAIOWNXCA aMnnuTyn ans ypasHeHusa Bax pep MNons. Pewatotcs
YKOPO4Y€EHHble ypaBHeHWs ans ypaesHeHusa BaH gep MNong. Ctpoutca nonyvyeHHas 3aBUCUMOCTb
amMnnuTyabl KonebaHwin OT BPEMEHWN.

Tema 10. Jlekuusa 10 PenakcauuoHHble reHepaTtopbl. MpenenbHbIN nepexon oT
HEeBbIPOXAEHHbIX KoNebaTtenbHbIX CUCTEM K BbIPOXAEHHbIM.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

ObbacHseTcs cxema paboTbl penakcaumoHHOro reHeparopa Ha HeoHoBoM namne. O6bsacHseTCS
cxema paboTbl penakcaumMoHHOro reHeparopa Ha TyHHenbHOM auoge. Cxema penakcaunoHHOro
reHepaTopa Ha anemeHTe ¢ S-06pa3Holi XapakTepmncTkon MoaepHuanpyeTcs. Beiogntcs
BblpaxeHue ans ¢pasoson TpaekTopun. [laetca onpeaeneHne BbIpOXAEHHbIM cuctemam. Cxema
penakcaunoHHOro reHepaTopa Ha aneMeHTe ¢ S-06pa3Hoi xapakTepuCTUKOA MOAEPHN3NPYETCS B
HEBbIPOXAEHHYIO cucTeMy. BoiBoauTcs ypasHeHve asmxeHus. CTpouTcsa pasosbivi nopTpeTt
meTonoM JlbeHapa. VI3yvaeTtcs noBeneHne pasoBbix TPAEKTOPUAn Npu nepexone K BbIpOXOEHHbIM
cuctemam. [aetca o60CcHOBaHME CKaYKOB.

Tema 11. Jlekums 11 YcTonumeocTb KonebarenbHbix cucteM. NMapamMeTpnyeckum pe3oHaHC.
OnpepneneHue obnacren napameTpuyeckoro pesoHaHca no MewncHepy. MapameTpuyeckum
ycunurtenb.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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LatoTtcsa onpeneneHns ycToin4ymBocTn konebatenbHbix cucteM. [laetcs onpeneneHne ycTon4ymBoCcTU
no JlanyHosy. lNpuBoantcs BTopon meton JisnyHoBa Ons nomcka yCToM4MBOCTM NMUHEMHBIX CUCTEM.
MpuBogutca BTopon meton JlsnyHoBa ans nomcka yCTOMYNMBOCTU HENMUMHENHBIX cUcTeM. [lpuMeHeHne
BTOpOro Metoda JlsinyHoBa onsi uccnenoBaHnst yCTOMYMBOCTM aBTOKONebaTENbHbIX CUCTEM,
onucbiBaeMbix ypaBHeHneM BaH nep Mons. OnpeneneHne napameTpruyeckmx CUCTEM.
[MapameTpuyeckas cuctema Ha npumepe kadenen. lNapametrpuyeckas cmMctemMa Ha OCHOBE KOHTypa
C HENMMHEHOWM eMKOCTbtO. BbIBOI YKOPOYEHHbIX ypaBHEHUIA. YcuneHne un ocnabneHne cobCTBEHHbIX
konebaHui nog napameTpuyecknm BosoenctemneM. YpaesHeHne Matbe. Onpenenerve
KoadhdpuumeHTa napameTpmyeckoro ycuneHmns. Cumeka ypaBHeHns ons todek 0 u tay. PeweHune
cucTeMbl anrebpanyecknx ypasHeHuin. BeeneHne oTHoweHUs nepmnonos konebaHuin 6eta. Momck
obnacTeit ycuneHus npu KpaiHe ManoM napameTpuyeckom sosaencTeun. OnpeaeneHne obnacrei
napameTpunyeckoro pesoHaHca no MericHepy. VIameHeHne obnacTeit napaMeTpruyeckoro pe3oHaHca
B CNy4Yae HEKOHCepPBATUBHON cucteMbl. [NapameTtpuyecknii yeunutens. OnpeneneHns CUnbHoro u
cnaboro pe3oHaHca. Hepoctatkum 0JHOKOHTYPHOrO napaMeTpuyeckoro yCUnnTens.

Tema 12. Jlekumsa 12 CucteMbl ¢ ABYMS CTENEHsIMU CBOOOAbI. [1BYXKOHTYpHas
aBTOKONebarenbHas cucrema. Co6cTBeHHble KonebaHUs B IMHENHbIX CUCTEMAX C N CTENEHAMMN
cBobonpbl.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CucteMbl ¢ AByMs cTteneHsmu cBoboabl. Beibop koopanHat, napumnanbHble 4acToTbl. [onyyeHne
ypaBHEHNS OBUXEHNS NS OBYX CBSA3AHHbIX KOHTYPOB. BbiBoA cOBCTBEHHbIX HacToT. [MpoBepka
BblpaXeHns Ans COOCTBEHHbIX HACTOT MPU HYNEBOW CBA3M MEXY KOHTypamu. BoipaxeHus ons
CODOCTBEHHbIX 4ACTOT NP Manol CBA3N MeXAY KOHTypamu. PacnonoxeHne co6CTBEHHbIX 4acTOT
OTHOCUTENbHO NapumanbHbiX. Hynesas pacctpoika mexay KoHTypamu. KoadpduumneHTsbl
pacnpeneneHns aMmnanTyn Ha cobCTBEHHbIX YacToTax. BeiBoabl N3 ypaBHEHWI Ans KO3OPMUNEHTOB
pacnpegneneHus amnnutyn. OnpeneneHme HopManbHbIX koopauHart. ['padovk BuHa.
KoadpdpuumneHTbl pacnpeneneHns amnantyn Npy Hyneesow pacTtporike. bueHns B cucteme apyx
CBSI3aHHbIX KOHTYPOB. BblHyXaeHHble KonebaHnsi B cuctemax ¢ AByMsi cteneHsamm csobonbl. A4X n
dYX. dunbTp-npobka. A4X cuctembl ¢ 3atyxaHneM. A4X cnucTembl C HyNEBOI PaCCTPOKONM,
onTumManbHas cBa3b. [IByXKOHTYpHas aBtokonebartenbHas cuctema. Pexumbl raweHuns un
3aTarnBaHus.

Tema 13. Jlekums 13 KonebaHusi B ooHOPOAHbIX Lienoykax. BoiIHyX aeHHble KonebaHus B
OOHOPOOHbIX LLenoyKax.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CobcTBeHHbIe KonebaHusi B TMHEHbIX CUCTEMAXx C N cTeneHsiMmn ceoboabl. MoandmumpoBaHHoe
ypaBHeHue JlarpaHxa. KonebaHuns n-atomHoi monekynbl. Jllazep Ha CO2. OnpeneneHune
OOHOPOAOHOW Lienoykm konebatenbHbIX KOHTYPOB 6€3 anccunaunm sHeprum. SnemMeHT cea3u. Boisog
YPaBHEHMS OBUXEHMS O/ OOHOPOAHOM Lenoykn konebaTenbHbix KOHTYpOB. [apumanbHas yacTtoTta
1 KoatpdpmumeHT cBsA3n. [IncnepcrnoHHoe ypaBHeHne Lenoykun. ['paHnyHbie ycnosumsi. Co6CTBEHHbIE
yacTtoTbl. KonebaHust Toka B KOHTYpax LIenoYkn Ha s-CoOBCTBEHHOI YacToTe. BbiHyX OeHHbIe
kKonebaHus B 04HOPOAHbIX Lenoykax. JducnepcmoHHoe ypaBHeHme Lenoyku. Npsmas n obpartHas
BONHbl. BonHoBoe conpoTmeneHne uenoykn. CornacoesaHue Harpysku. lNoseaeHve Lenoykm
KOHTYPOB NMpu 4acToTe reHeparopa BHe Nosockl npornyckaHus. A4X oOHOPOLAHON LEenoyku
KonebaTtenbHbIX KOHTYPOB.

Tema 14. Nlekuus 14 NapameTpuyeckne cUCTEMbI C N-CTENEeHsIMM cBO60AbI. [1BYXKOHTYpPHbIN
napaMeTpuyeckuin ycunutenb u npeobpasosaresib 4acToThl.

JNIeKLU,MOHHOe 3aHsiTne (2 yaca(os)):

MocTpoeHne napaMeTpu4eckmx CMCTeM C N-cteneHsaMm ceoboapbl. KeaHToBaHue. [Nepenaya aHeprum
Mexay anemeHTamu. Boioa ypaBHeHun MeHnn-Poy. [1ByXKOHTYPHbI pereHepaTuBHbIA YyCUNUTENb.
YpaBHeHnst MeHnu-Poy B npyMeHeHUM K ABYXKOHTYPHOMY pereHepaTtuBHOMY YCUIUTENIO.
MNpeobpasoBatenb 4acToThbl. YpaBHeHust Mennu-Poy B npyMeHeHMMn K npeobpasoBaTtento 4acToThl.

Tema 15. Jlekumsa 15 KonebaHus B pacnpeneneHHbix cuctemax. ABTokonebaHus B
pacnpepeneHHbIx cuctemax. Xaotuyeckme KkonebarenbHble cuctembl. "AdodoekT 6aboukn”.
CrtpaHHbIn aTtTpakTop. dpakTanbl.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
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KonebaHus B pacnpeneneHHbix cuctemax. [ByxnpoBonHas nuHus. TenerpadHble ypaBHEHUS.
YpaBHeHus pacnpocTpaHeHns BONHbl. PasoBas cCKOpoCTb. [1penenbHbin nepexon OT 04HOPOLHOM
LernoYkmM KOHTYPOB K CUCTEME C pacrpeneneHHbiMu napametTpamu. BonHosoe ypaBHeHne. das3osas
NOCTOSIHHAs UMW BONMHOBOE 4MCno. BonHoBOe conpoTtueneHue nuHun. ucnepcus B cucteme ¢
pacrnpeneneHHbIMu napametTpamu. [pumepbl CUCTEM C pacnpeneneHHbIMA napaMmeTpamu.
ABTokonebaTenbHble CUCTEMbI HA OCHOBE CMCTEM C pacnpeneneHHbIM1 napamMeTpamu. MNocTtpoeHune
NPEUN3NOHHbIX FTEHEPaTOPOB C ANUCKPETHO N3MEHSIEMOI YacTOTON. XaoTuieckne konebatenbHble
cucTeMbl. MNprMepbl xaoTnyeckux konebaTenbHbix cucteM. PazoBblli MOPTPET Xa0TUYECKOA
KonebatenbHoi cuctembl. CnekTp xaoTnyeckon cuctemMbl. ATTpakTop. CTpaHHbIA aTTpakTop.
AtTpakTop JlopeHua. ekt 6aboukun. CeyeHune lNMyaHkape. BeeaeHne B Teoputo dopakTanos.

Tema 16. NopaBeneHne utoros. 3ayer.
NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):
OcHoBHble TeopeMbl Kypca. IHTepakTMBHOE 06CYyXaeHMe NeKUWA.

Tema 17. MNpakTnyeckoe 3aHsiTue 1 BoiBog, ypaBHeHUs AN KonebatenbHbIX CUCTEM.
NnaHepu3sauus ypaBHeHUst KonebaHmi. PacueT co6CTBEHHOM YacToThbI .

npakTnyeckoe 3aHsitne (2 4aca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract1.pdf PaccmatpuBaeTtcs Tpy cnocoba BbiBOAA YPaBHEHNS
KonebaHui AN OCHOBHbBIX CUCTEM, METOAbI INAHEPU3ALIMMN 1 MONYYEHNS NapaMeTPoB
KonebatenbHol cnctembl. B kavecTBe npumepa pewaetcs 1 3agadya BceMu Tpems cnocobamu.
CTynoeHTbl CaMOCTOSITENBHO pewaroT 3 3a4a4un ¢ nocneayowmm pa3bopom nx peleHns y 4OCKN B
ayomTopun.

Tewma 18. lNpakTnyeckoe 3aHsaTHe 2 NocTpoeHne dpa3osbix NnopTpetoB. Meton cpenHen
KPYTU3HbI ANl aBTOKONEe6aTeNbHbIX CUCTEM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract2-3.pdf PaccmaTpuBaeTcs OCHOBHbIE OnpeneneHus
(ba30BOM NNOCKOCTU. B kayecTBe npvMepa pelwaeTcs 2 TUNoBbIX 3a4a4un no MmexaHvke. CTyaeHTbl
CaMOCTOATENbHO pewatoT ewe 1 3agady ¢ nocneayowmm pa3bopoM ee peleHns y JOCKM B
ayouTtopun. B kadecTBe npuMepa pewaetcs ewe 1 Tunosas 3agadym no pagunodusunke. CTyoeHTb
CaMOCTOATENbHO pewaroT ele 3 3a1a4n ¢ Nocneaywmnm pasbopom UxX pelweHns y 4OCKN B
ayomTopun.

Tema 19. lNpakTnyeckoe 3aHsaTne 3 NpumeHeHne MeToaa MeasieHHO-MEHSIOLLUXCS aMMNJIMTYA.,
OnpepneneHve ycTonumBocTU KonebatesbHON CUCTEMbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract4.pdf Paccmatprsaetca npumeHeHne metona
MeLNeHHO-MeHsaWmMxca amnanTyn. B kayecTse npumMepa pewaetcs 1 Tunosas 3agada B NONSAPHbIX
KoopauHTax. CTyaeHTbl CaMOCTOSATENBHO pewatoT ee Xe B koopauHatax Ban-nep-lons ¢
nocnenyowmnm pa3bopoM X peLeHns y 4OCKkK B ayanutopun. cnonb3ys NonyYeHHbI pe3ynbtart
paccMmaTpuBaeTcs yCTOMYMBOCTb konebatenbHom cuctembl. CTyAeHTbI pewaroT ee YCNOXHEHHYIO
3a[a4y Ha yCTOMYMBOCTb C NOCNEayowmm pas3bopom 1x peLeHmns y 0OCKN B ayAUTOPUN.

Tema 20. NpakTnyeckoe 3aHaTME 4 CucTeMbl C MHOTMMU CTeNeHsiMU cBo6oabI.
npaktnyeckoe 3aHsitne (2 4aca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract5.pdf PaccmatprBaetca oCHOBHble NnpueMbl onpeaeneHns
KonunyecTa 0606LWEHHbIX KOOPANHAT U MOCTPOEHMUS YPaBHEHNS ABUXEHNSI CUCTEM C MHOTMMU
cTeneHsiMn cBoboabl. B kayecTBe nprmepa pelaetcs 2 Tmnosble 3agadn. CTyneHTbl
CaMOCTOSITENIbHO PELLAIOT elle HECKOSbKO 3aa4 ¢ pa3bopoM MX pelleHmns y 0OCKW B ayAUTOPUN.

Tema 21. NpakTnueckoe 3aHaTne 5 KoHtponbHas pabora .
npaKkTudeckoe 3aHsitne (2 yaca(os)):
MpoBoauTCS KOHTPONbHasA paboTa u3 Tpex 3ana.

Tema 22. CamocTositenbHas pabora 1 O3HakoOMneHue ¢ Knaccucpukaumen Teopum KonebaHun.
O3HakomneHue ¢ OCHOBaMU paano3NeKTPOHUKM.

Tema 23. CamocTositenbHas pabota 2 Pacuet ¢ha3oBoro noprpera 1IMHEWHON KOHCEPBaTUBHOW
CUCTEMbI C OOHOM CTeneHbIo cBo60abl. PacueT dpa30BbIX TPAaeKTOPUIA IMHENHOMN
KOHCepBaTUBHOW CUCTEMbI C OAHON CTENEeHbIo CBO6OAbLI NPYU U3MEHEHUM YaCTOTbI.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 653117 5 AE
CrpaHnua 19 n3 36. 111 yLH,lf[

o



Mporpamma ovcumnnnmHel "Teopus konebanmin"; 03.03.03 Pagnodmanka; AoueHT, K.H. MamuH I".B.

Tema 24. CamocTosiTenbHas paborta 3 Pacuet ¢pasoBoro noprpera konebarenbHoro LC
KOHTypa Npuv Hanuuum 3atyxaHusi u 6e3 Hero. OnpeneneHve MaKCUMasbHOro Toka uepes
MHAOYKTUBHOCTb L, ecnu makcumanbHoe HanpsiXkeHue Ha KoHType U.

Tema 25. CamocTositenbHasi pabora 4 Pacuet chasoBoro noprpera 1IMHENHON
HeKOHCepBaTUBHOW CUCTEMbI C O4HON CTeNeHbio CBOOOAbI B Cyyae NosoXUTENbHOro U
oTpuuaTenbHOro 3atyxaHus. BnusiHue no6poTHOCTM Ha ha30Bbie TPAEKTOPUM.

Tema 26. CamocTosiTenbHas pabora 5 Pacuet chaszoBoro noprpera 1IMHENHOMN
HeKOHCepBaTUBHOW CUCTEMbI C O4HOM CTeNeHbo CBOOOAbI B C/lyyae CUWIbHOIO 3aTyXaHus.
BnusiHme HayanbHbIX YCNOBUI Ha TPAEKTOPUIO ABUXEHUS.

Tema 27. CamocTositenbHas pabota 6 Pacuet chaszoBoro noprpera IMHENHON CUCTEMbI C
oTTasKuBaloLL,en cUnoun

Tema 28. CamocTtosiTenbHas pabota 7 PacueT pa3oBoro noprpera MaTeMaTm4eckoro
MasiTHUKA.

Tema 29. CamoctosiTenbHas pabota 8 Pacuet ¢ha3oBOro noprpera CUCTEMbI C CYXUM TPEHUEM.
Tema 30. CamocTtosiTenbHas pabota 9 PacueT pasoBoro noptpeta metoaom JibeHapa

Tema 31. CamoctositenbHas pabora 10 Pacuetr A4UX n dUYX konebaTtenbHOro KOHTypa
(BbIHYXOEHHble KonebaHus).

Tema 32. CamocTositenbHas pabora 11 Pacuetr AUX HenMHenHoOn cucTeMmbl (BbIHYXOEHHbIE
Kone6aHusi). OnpeneneHne 30HblI HEYCTOMYMBOCTU U obnacTn cheppope3oHaHca.

Tema 33. CamocTositenbHas pabora 12 Pacuet ¢pa3oBoro noprperta aBrokonebarenbHomn
CUCTeMbl NPU pasNNYHbIX NapameTpax CUCTeMbl. YcnoBue camoBo306yxaeHus. Markuum,
XECTKMN peXnMbl CaMOBO30YXOEeHUS.

Tema 34. CamocTosiTenbHasi paborta 13 Pacuet cpa3oBoro noprpera aBTokonebarenbHomn
cucTeMbl onucbiBaemon ypasHeHuem BaH-aep-lons.

Tema 35. CamocTositenbHas pabora 14 NpumeHeHne meTtona METOOOM
MeONIeHHO-MEHSALLMXCA aMNIUTY L NpuU pacyete ¢pa3oBoro noprperta aBrokonebarenbHomn
cuctembl (ypaBHeHue BaH-pep-lons).

Tema 36. CamocTositenbHas pabota 15 PenakcauunoHHble reHepatopsl. Mepexon, ot
HeBbIPOXAEHHbIX KonebaTtenbHbIX CUCTEM K BbIPOXAEHHbIM.

Tema 37. CamoctositenbHas pabora 16 O3HakoMneHue ¢ KpUTepusiMn yCTOMYNBOCTU
KonebarenbHbIX CUCTEM (KpoMe Kputepues JIsinyHOBa)

Tema 38. CamoctositenbHas pabota 17 PacueTt napaMeTpuyecku pereHepMpoBaHHOro KOHTypa.
Cnyuau ycuneHus n ocnabneHus konebaHumn.

Tema 39. CamoctositenbHas pabora 18 Pacuet 30H napamMeTpu4eckomn pereHepauum no
MeicHepy

Tema 40. CamocTositenbHas pabota 19 PacueTt co6¢cTBEHHbIX KONe6aHMm B ABYX CBA3aHHbIX
KOHTypax. HabniopeHue nepepacnpeneneHust 3Heprum n3 oaHOro KOHTypa B ApYrom.

Tema 41. CamocTositenbHasi pabora 20 Pacuet rpachmka BuHa

Tema 42. CamoctositenbHas pabora 21 Pacuetr AUX n @YX nByx CBA3aHHbIX KOHTYpPOB
(BbIHYXOEHHble KonebaHus).

Tema 43. CamocTosiTenbHas pabota 22 PacueTt ABYXKOHTYPHOM aBTOKONebaTenbHON CUCTEMDI
Tema 44. CamocTosiTenbHas pabora 23 Cucrembl ¢ MHOrMMM CTeneHAMU cBoboabl. Pacuer
Koneb6aHum TpexaTtoMHOW IMHENHON MoNeKy bl (JononHeHus K nekuusim.). O3HakomneHue ¢
OCHOBaMM KBaHTOBOM MexaHUKU. KBaHT, aHeprusi, ypoBHU 3Heprum.

Tema 45. CamoctositenbHas pabota 24 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napameTtpamu. OnpepneneHne BONIHOBOro CONPOTUBNEHNSA BUTOM Napbl.

Tema 46. CamocTositenbHas pabota 25 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napametpamu. OnpeneneHne BONHOBOIro COMPOTUBIIEHUSI KOaKCUanbHOro kabens.

Tema 47. CamocTosiTenbHas pabora 26 Pacuet ¢pa3oBOro noprpera XxaoTM4eCKom CUCTEMbI.
HabniopeHne cTpaHHOro aTTpakTopa.

Tema 48. CamocTositenbHas pabora 27 U3yyeHue NnoBeneHUs1 Xa0TUYECKOMN CUCTEMbI NpKU
M3MEeHEeHMU aMnNAnTyabl MOAYNALUN.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Crpanunua 21 n3 36.

Buabl
N Pasnen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB

Tema 22. YreHune
CamocTosTtenbHas nutTeparypbl No
pabora 1 Kypcam
O3HakoMmneHve ¢ MexaHuKa,

22.[knaccudomkaumnei 5 1 9NEeKTpU4ecTBo " 1 oT4yer
Teopun KkonebaHwmi. MarHeTu3m.
O3sHakomneHue ¢ Moarotoska
OCHOBaMu KpaTtkoro otyeta
PaanO3NEKTPOHUKMN. 0 BCTpe™
Tema 23.
CamocToaTenbHas
pabota 2 PacuyeT Pacuer
pasoBoro noprperta pasosoro
NNHEnHoMn noprtpeTta
KOHCepBaTMBHOM NVHENHOMN
CUCTEMbI C OOHOM KOHCepBaTUBHOM

23-|cTeneHbio cB0O6ObI. 5 2 CI/ICTeIabI c 1 oTHeT
PacuyeTt pa3oBbix 0OHOW CTENeHbIo
TPaeKToOpUn NUHENHOM cBoboapl Ha
KOHCepBaTUBHOM ocHoBe
CUCTEMbI C O4HON web-uHTe
cTeneHbto cBo6oabI NpU
N3MEHEHWN YaCTOTbl.
Tema 24.
CamocTtoaTenbHas
pabota 3 Pacuyet Pacyer
doa3oBoro noprpeTta ¢oasoBsoro
konebatenbHoro LC noprperta
KOHTYpa npu Hanm4nm KonebaTenbHOro

24.|3aTyxaHus n 6e3 Hero. 5 2 |LC koHTypa npwu 1 oT4yer
Onpepenenve Hanu4nm
MakCUManbHOro Toka 3aTyxaHus n 6e3
Yyepes NHOYKTUBHOCTD L, Hero Ha OCHoBe
€eCnun MakcumasnbHoe web-uH
Hanps>XeHne Ha
KoHType U.
Tema 25.
CamocTosTenbHas
pabota 4 PacuyeT Pacyer
q)asovBorg nopTperta ha3080ro
NINHENHOM } nopTpeTa
HEKOHCepBaT1BHOM AHEHO

25. g:'g;g'::'}oc COB'%%%VJ;H B 5 3 HEeKOHCepBaTUBHQI 1 oTyet
cnyuae CUCTEMBI C
NOSIOXNTENbHOIO U gggggﬂc;%neHbro
oTputiatenbHoro crnyyae nonoxur
3atyxaHus. BnuaHue
0O0BPOTHOCTYM Ha
(pasoBble TpaekTopuun.

PeructpaumnoHHbIin Homep 653117 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB pabotb!
Tema 26.
CamocTtoaTenbHas
pabota 5 Pacuyet Pacuyer
¢baz3oBOro noprtperta ©a3oBoro
NNHENHON nopTperta
HeKoHcepBaTUBHOM NNHenHomn
26./cucTemMbl C 04HOM 5 3 HEeKOHCepBaTUBHQN 1 oTyet
cTeneHblo cBoboabl B CUCTEMbI C
cnyyae CubHOro OJHOW CTeneHblo
3artyxaHus. BnusHne cBoboapl B
Ha4YanbHbIX YCNOBUIA Ha cnyyae cunbHor
TPaeKTOPUIO OBUXEHUS.
Pacuer
hazosoro
Tema 27. noprtpeta
CamocroaTenbHas NNHENHOW
57 paboTta 6 Pacuyet 5 4 |cvcTemblic ] ] oT4eT
paszoBoro noprperta oTTankuearoLLen
NINHENHON CUCTEMbI C CUNOn Ha OCHOBE
oTTankmMBarowWwen cunomn web-uHTepgency
camoctoaTen
Pacuet
pasosoro
Tema 28. nopTpeta
CamocToaTenbHas mMaremaTtnyeckorg
o8, pabota 7 PacuyeT 5 4 [MasiTHMKa npw 1 oTyeT
pasoBoro noprperta pasHbIX
MareMaTn4eckoro HavanbHbIX
MasaTHUKA. YCNOBUSX Ha
OCHOBE
web-uHTepd
Pacyer
Tema 29. (hazosoro
CamocTosTenbHas roprpera
CUCTEMbI C CyX1M
29 patora 8 Pacuer 5 4  |TpeHueM Ha 1 oTyeT
‘[dpa3oBoro noprpeta OCHOBS
CUCTEMbI C CyX1M b-nrTepcherica
TPEHUNEM. we P ]
CaMOCTOATENBHON
paboTbl (ht
Pacuer
pasosoro
Tewma 30. roptpera
CamocToaTenbHas METOAOM
NbeHapa ons
30.|pabota 9 Pacuer 5 5 aar 1 oTyeT
goa3oBoro noprpeTa Ax+yé(i,':'é"fgx”,\ﬂ5a
mMeTonoM JlbeHapa Ha OCHOBE
web-nHTepdency
ca
PervucrpaumnoHHbii HoMmep 653117 OAEKTPOHHEBEH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Pacuetr A4X u
Tema 31. dYX
CamocTosTtenbHas KonebaTenbHOro
pabota 10 Pacuyet AYX KOHTypa
31.|n ®YX konebatenbHOro 5 6  |(BbIHyXAEHHbIE 1 oT4yer
KOHTypa (BblHY>XAEHHbIE KonebaHwus) Ha
KonebaHus). OCHOBE
web-nHTepdency
camocToaTen
Tema 32.
CamocToaTenbHas E:ﬁ;ﬁ; V'IA:))I;
pabota 11 Pacuyet AUX CNCTEMbL
HEeNMMHENHON CUCTEMDI (BbIHYXIEHHbIE
BbIHY>XAEHHbI
32. (Koneéalfv?ﬂ) © 5 7  |konebaHus) Ha 1 oTyet
' OCHOBEe
OnpepneneHmne 30HbI o
HEeYCTONYMBOCTL U web-uHTepdeiicy
o6nacTy cal\élocmmeanov
T
doeppope3oHaHca. pabo
Tema 33.
CamocToaTenbHas
pabota 12 Pacuet ;z%l:)e;or o
pasoBoro nopTperta HopTDeTa
aBTOKONebaTenbHoM PTP 6 o
CUCTEMbI NpiA aBTokonebarenbHowm
33. pas3MyHbIX NapameTpax 5 8 ng;ﬁ'zﬁ'b&p” 2 oTHeT
cuctemsbl. Ycnosue ﬁa AMETDAX
camMoBO30yXOeHUS. CVI(E,)T eMblg a
Msrkni, Xectkumn
EXIMbI OCHOBE Web-UHT
camMoBO30yXOeHUS.
Tema 34 Pacyer
CamocTosiTenbHas ﬂ%asTOBeOT?
pabota 13 Pacyet PTP o
aBTokonebatenbHOM
34 ¢pagosoro noprpera 5 9 |cucTeMmnl 1 oTyeT
‘laBTOKONEOATENBHOW ONVChIBAEMOit
CUCTEMbI ONKUCbIBAEMOW
YDABHEHMEM ypaBHEHNEM
BaH-nep-ons. Bax-nep-Tlons
Ha ocHoBe web
Tema 35.
CamocToaTenbHas
pabota 14 NpumeHeHne Ea;;glr-lgHVIGM
METOAa METOLOM MgTO,D.a METOLOM
MEANCHHO-MEHAIOWIXCH MELIEHHO-MEHSIOILMXCS
35.|amnnuTyn npu pacyete 5 9 aMNANTYA NPy 1 oTyet
goa3oBoro noprpeta a0y eTg P
aBTOKONebaTenbHo g)asoBoro
CcUCTEeMbl (YpaBHeHMe
Ban-nep-Tonsi). nopTpeTa aBToK
PerncrpaumnoHHblii Homep 653117 DAEKTPOHHEH
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Buabl
N dDopMbl KOHTPONSA
Pasgen Hepens | camocTositenbHON [TpyAoOeMKOCTb ’
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gTeb':bHo"'
CTYL,EHTOB P
Tema 36.
CamocTtoaTenbHas PenakcaumnoHHbIe
pabora 15 reHepaTopbl Ha
OCHOBEe
PenakcaunoHHbI -
36.|" oNaKcaulorHbIe 5 10 |web-uHTEepgoericy 1 oTyeT
reHeparopsl. fepexon CaMOCTOSATENbHOW
OT HEBbIPOXAEHHbIX 0a60Tbi
KonebaTenbHbIX CUCTEM : ,
K BbIPOXAEHHBIM. (http://www.gmamin.kpfu.ru
Tema 37. Mownck
CamocToaTenbHas LOMNONHUTENLHOM
pabota 16 nuTeparypbl 0
O3HakoMneHue ¢ Kputepmax
37.|[Kputepnsamm 5 11 |ycTonuymsocCTU 2 YCTHbI ONpoC
YCTOMYMBOCTH KonebaTenbHbIX
KonebaTenbHbIX CUCTEM CUCTEM.
(Kpome KpuTepmes OdbopmneHune
INsanyHosa) pesynbTaTo
Tema 38.
CamocToaTenbHas E:C;SATeT nyecKu
pabora 17 Pacuer erF')eHe mp OBaHHOro
napameTpuyeckm EOHT gHg
38.|pereHepnpoBaHHOroO 5 11 OCHOYB% 1 oT4yer
KoHTypa. Cryuan web-nHTepdenca
yCcuneHus n ocnabneHuns P ]
cone6aHni CaMOCTOSATENbHOW
: pabotbl (htt
Pacyert 30H
Tema 39. napameTpuyeckoi
CamocTosiTenbHas pereHepawmm no
Ta 18 Pacuet 30H A
30. pabota 18 Pac eT 30 5 11 MelicHepy Ha 1 oTyer
napameTpur4eckom OCHOBe
pereHepauum no web-nHTepdeicy
MeicHepy CaMOCTOSATENbHOW
paboTbl (
Tema 40.
CamoctoaTenbHas (lj(?g:'?;eHHbIX
pabota 19 Pacuet coneBanui &
COBCTBEHHbIX [BYX CBSI3@HHbIX
konebaHuii B AByX
40. CBSA3aHHbIX KOHTypax. 5 12 gg:g);%ax Ha 1 oTHeT
Habnionerme web-nHTepdeincy
nepepacnpeneneHinA caMOCTosi?eanoP
SHEprum n3 0OHOro 260
KOHTypa B APYroMu. P
Pacyer rpadpuka
Tema 41. BuHa Ha ocHoBe
CamocTosiTenbHas web-nHTepdelica
41. 12 ] 1 TyeT
pabota 20 Pacyet 0 CaMOCTOSITE/TIbHO oT4e
rpacouka Buna paboTbl

(http://www.gman

lin.kpfu.ru/to/s

e

L4
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Pacyet A4X 1
Tema 42. dYX oByx
CamoctoaTenbHas CBSAA3aHHbIX
pabota 21 Pacuet A4X KOHTYpOB
42.ln ®YX nByx CBSA3aHHbIX 5 12 |(BbIHY>XOEHHbIe 1 oTyeT
KOHTYpPOB KonebaHwus) Ha
(BbIHYXX AEHHbIE OCHOBEe
KonebaHus). web-nHTepdelica
camocTosTe
Pacuer
Tema 43. NBYXKOHTYpPHOW
CamocroaTenbHas aBTokonebatenbHon
43 pabota 22 Pacuet 5 1o [cvcTembl Ha ] oTyer
‘|ABYXKOHTYpPHOW OocHoOBe
aBTokonebatenbHoM web-nHTepdeincy
CUCTEMDI CaMOCTOATENbHON
paboTbl (htt
Tema 44.
CamocToaTenbHas
pabota 23 Cuctemsbl C Buison
MHOIMMM CTEMEHAMN ABHEHI
cBoboabl. Pacyet yp BaHnii
KonebaHwui KOnevaHnm
TpexaToMHOW NMHEenHOon ;aﬁ)é%THOOMMHOM
44.\monekynbl (JononHeHus| 5 13 MOTIEKY bl 2 YCTHbI ONpocC
K NeKunsM.).
O3HakomneHue ¢ ;,E.SSMOQSG)HVIQ :
OCHOBaMW KBaHTOBOW e
MexaHukun. KeaHT OsHakoMneHue ¢
SHeprus, yposHu OCHO
SHEprum.
Tema 45.
CamoctosiTenbHas
pabota 24 Onpepnenenune
KonebatenbHble BONHOBOTO
CUCTEMBI C CONpOTUBNEHNS
HHOW BMTOW
45.|pacnpeneneHHbiMu 5 14 [3abanHo 0 1 oTyer
napameTpamiu. fapsl Ha OCHOBE
OnpeneneHue WED-MHTEpDENCa
BONHOBOMO CaMOCTOSITENbHOW
COMPOTUBNEHNSA BUTOM pad
napsl.
PeructpaumnoHHbIin Homep 653117 OBAEKTPOHHBIH
Bl VHUBEPCHTET
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnnumHbl cemecTpa paboTbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 46.
CamocTtoaTenbHas Onpepenenve
pabota 25 BO/THOBOIO
KonebatenbHble COMPOTUBNEHNS
CUCTEMBI C 3a4aHHoro
46.|pacnpeneneHHbIMU 5 14  |KoakcuanbHOro 1 oTyet
napameTpamu. kabens Ha
Onpepnenenuve OCHOBE
BOSTHOBOIO web-nHTepdency
COMPOTUBNEHMNS camocTos
KoakcuanbHoro kabens.
Pacuer
Tema 47. ¢a3oBoro
CamocToaTenbHas noptpeta
pabota 26 Pacuet Xa0TNYeCKOoM
47.|dba3oBoro noprperta 5 15 |cuctembl Ha 1 oTtyet
Xa0TUYECKOW CUCTEMbI. OCHoOBe
HabnoneHne web-nHTepdeiica
CTpaHHOro atTpakTopa. CaMOCTOATENBHON
paboThbl (http:/
Pacuyet
Tema 48. ¢ba3oBoro
CamocTosTenbHas noprperta
pabota 27 M3yyeHune Xa0TNYeCKOM
48.[noBeneHns 5 16 |cucTeMbl Ha 1 oTyet
Xa0TUYECKOW CUCTEMBI ocHoBe
NpY N3MEHEHNN web-nHTepdency
amnanTy bl MOOYNALMN. CaMOCTOSATENbHOW
paboTbl (http:/
Wtoro 30

5. O6pazoBarenbHble TEXHONOIUU, BK/IHOYAA UHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

JlekLMoHHbIEe N NPakTUYecKne 3aHATUSA NPOBOLASATCS C UCMONb30BAHWEM MYNbTUMEANIAHOMO
KOMMnekca, MO3BONSAOWEro HarngaHo Nonyyarb CTyAeHTaM BCO HEOOX0AMMYIO MHGDOPMALMIO.
3aHATS NPOBOAATCS B UHTEPAKTUBHOM (POPMeE, MO3BONSAIOWEN CTyAeHTaM nyywe ycsamsatb
matepuan. B nekumsax yoeneHo 6onblwoe BHUMaHme pasbopy KOHKPETHbIX CUTyauunii BO3MOXHbIX A1
peanbHbIX YCTPONCTB, TaKMX KakK reHepatopbl, NPUEMHUKW, OAUHHbIE NTUHUWX U T.M. YTaeMbI Kypc
nekuum pasmelleH B UHTepHete "http:// www.gmamin.kpfu.ru/to/lecture.php”.

Lns n3y4yeHns ctyoeHTamm noBeneHnst OCHOBHbIX PU3NYECKUX CUCTEM Teopumn konebaHuii B
pexume peanbHOro BpeMeHu bbinn paspaboTtaHbl cneaytowme KOMMNboTEPHbIE MPOrpamMMmbl,
NPOBOASALME KOMMbIOTEPHYIO CUMYNALMIO KonebaTeNbHbIX CUCTEM, C UCMOb30BAHNEM BblBEAEHHbIE
Ha nekumnsx ondoepeHumanbHbiX ypaBHEHWUIA, 1 NPeaCTaBnaowWwme pesynbrar B BUae rpacunkos un
nsuxeHns 3D 06BEKTOB:

Pendulum_simple.exe - MooenupoBaHue OBUXEHUS MaTEMaTMYECKOr0 MasTHUKA
LCtank_simple.exe - MonenvpoBaHue npoLeccoB B konebatenbHOM KOHTYpE.
Pendulum_phase.exe- 1306paxeHne OBUXEHNS MaTeMaTtn4yeckoro MasiTHuKa Ha oasoBo
MNOCKOCTMW.

LCtank_phase.exe - N3o0bpaxeHne npoueccos B konebaTenbHOM KOHTYPe Ha pa3oBoWi NIOCKOCTY.

Pendulum_spring.exe N3o06paxeHne ABMXEHNS NPYXUHHOrO MasiTHUKA Ha pa30BOol NIOCKOCTH,
ONg cnyyaes XeCTKOW, NIMHENHOW N MATKOW XapakTepucTuK.

PernctpaunoHHbin Homep 653117
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Saw_tooth_osci.exe - 1306paxeHune NpoLECcCOoB B penakcauMoHHOM reHepaTope Ha ¢oas3oBom
MNOCKOCTM.

Two_pend.exe - NMoBeneHne cucTembl C AOBYyMA CTENeHAMU ceobofbl Ha npumepe OByx CBA3aHHbIX
matemMatnyeCckmnx MadTHMKOB

WnniocTpaumm K nekunsim npvBeaeHbl B 9N1EKTPOHHOM BUIE
(http://www.gmamin.kpfu.ru/to/lecture.php).

MpakTnyeckne 3aHATUS COCTOSAT U3 PACCMOTPEHMS CNOCOO0B pelweHns 3aaay Ha 3aHATUSX U
CaMOCTOSATENIbHOMO PELEHNs 3aay CTyAeHTaMuM B Yacbl caMoCTosTeNbHOM paboTsl. MNMpakTnyeckne
3aHATUSA NPOBOASATCS B UHTEPAKTUBHOM PEXMUME C MOMOLLbIO KOMMNEKTa MyNbTMMEANIAHOrO
obopynoBaHns. 910 NO3BONSET OTOOPaxaTb OBUXEHNE OCHOBHbIX 0O bEKTOB TEOpUMN KonedbaHwmi
(http://www.gmamin.kpfu.ru/to/practice.htm). Vinntoctpaumm Kk npakTU4eCKUM 3aHATUSM NPUBELEHDI
B MPUIOXEHUN 2

CamocTosaTenbHas paboTta no yCBOEHMIO NEKLMOHHOIO Matepmana CTyaeHTaMm COCTOUT 13
TeopeTnyeckom (NpmeeaeHa B NPUNOXeHUN 3) 1 NpakTnyeckon yacten. MNMpakTnyeckas 4actb, B
OCHOBHOM, BKJIIO4aET pacyeTbl C MOMOLLbIO CheLmanbHbIX NPOrpamMM KOMMNbIOTEPHOW CUMYNSALUN B
nHTepHeT-npunoxexmsx (http://www.gmamin.kpfu.ru/to/selfwork.php), pabota ¢ koTopbiMu
OCYLECTBNSETCS B UHTEPAKTMBHOM pexXume. 3afaHus ons caMoCcToATENbHOM paboThl
doopmMupytoTCs crneumansHom nporpammoit "StudentWork.exe", npudem ons NCKNoYeHns
COBMECTHOrO BbIMOIHEHMS 3aAaHWiA, NapaMeTpbl konebaTenbHbIX CUCTEM BblIOMPAKOTCS Pa3NYHbIMU
LS KaXO0ro cTyaeHTa. 3afaHns [atTcs CTyAeHTaM B KOHLE NeKuun, Kak B OyMaxXHOM, Tak 1 B
9NeKTPOHHOM Buae Ha web-cante (http://www.gmamin.kpfu.ru/to/controlstudentwork.php).

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauumm rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. Jlekums 1 BeepeHue B Teoputo konebaHun. Knaccucpukaums konebaHmn. KonebaHus
B 9KOJIOrMYeckom cucreme.

Tema 2. Jlekuus 2 Co6¢cTBEHHbIE KOneb6aHus B IMHENHON KOHCEPBaTUBHOW CUCTEME C OOHOM
creneHbto cBoboabl. Meton dpazoBon nnockocTu. da3oBbi NOPTPET IMHENHOWN
KOHcepBaTUBHOW cucTeMbl. CO6CTBEHHbIe KonebaHusi B TIMHEMHON HEKOHCEPBaTUBHOW CUCTEME
C OHOW CTeneHbl cBO6OAbI.

Tewma 3. Jlekuus 3 NocTpoeHne cdpa3oBbiX MOPTPETOB METOA0M M3OKIUH. Pa3oBbIN NOpPTPET
NUHENHOWN HeKOHCcepBaTUBHOM cucteMbl. COOCTBEHHbIe Koneb6aHns B IMHENHON
HeKOHcepBaTUBHOW CUCTEME C OAHOWN CTeneHbio CBO6OAbI B C/ly4yae CU/IbHOIO 3aTyXaHusl.
da3oBbI NOpTpeET.

Tema 4. Jlekuus 4 [ BuXxeHue B cucteMe ¢ oTtasikusarowlen cunon. CeobonHbie KkonebaHms B
HeNMHEenHbIX CUCTeMax.

Tema 5. Jlekuus 5 NMoctpoeHne Pl metonom JibeHapa. BbiIHyXaeHHble KonebaHus B IMHEAHON
cucteme C O4HOM CTeneHbo cBO6OAbI.

Tema 6. Jlekuusi 6 BoiHyXaeHHble Koneb6aHns B IMHEWHOW CUCTEME C OAHON CTENEHbIO
cB0o60abl. BbIHyXAeHHbIe KonebaHusi B HENMMHENHON CUCTEME C OLHOM CTeneHb cBOOOAbI
6e3 puccunauum aHeprum (3apada OydcuHra).

Tema 7. Jlekums 7 BolHyXaeHHble KonebaHUs B HENIMHENHOW CUCTEME C OAHOWN CTENEHbIO
cBoboabl ¢ Aauccunauuven aHeprum (3apava OdyddouHra).

Tema 8. Jlekuus 8 ABTokonebarenbHbie CUCTEMbI C OOHOMN CTENeHbo cBo60abl. Mpumepsbl
reHepatopos. YpaBHeHUs BaH-gep-llonsa v Penesi. ®a3oBbin nopTpert. YactoTa reHepupyembix
KonebaHun.

Tema 9. Jlekuusa 9 Meton MeaneHHo MeHsirowmxca amnautya. KoopauvHartel Ban-gep-lons.
MeTton mensieHHO MEHSIOLLMXCS aMNAnTy A, B NONSPHbIX KoopauHaTtax. PelleHne ypaBHeHUsA
BaH pep lMons.

Tema 10. Jlekuusa 10 PenakcauuoHHble reHepaTtopbl. [penenbHbIA nepexon oT
HeBbIPOXAEHHbIX KoJiebaTeNbHbIX CUCTEM K BbIPOX,OEHHbIM.
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Tema 11. Jlekums 11 YcTonumBocTb KonebarenbHbix cucteM. NMapamMeTpnueckum pe3oHaHC.
OnpepneneHue obnacren napameTpuyeckoro pesoHaHca no MewncHepy. MapameTpuyeckum
ycunurenb.

Tema 12. Jlekumsa 12 CucteMbl C ABYMS CTENEeHsIMU CBOOOAbI. [1BYXKOHTYpHas
aBTOKONebarenbHas cucrema. Co6cTBeHHble KonebaHUs B IMHENHbIX CUCTEMAX C N CTENEHAMMN
cBobonpbl.

Tema 13. Nlekuus 13 KonebaHnsi B 0oQHOPOAHbIX Lienoykax. BelHyXaeHHble KonebaHus B
OOHOPOAHbIX LiernoykKax.

Tema 14. Nlekuus 14 NapameTpuyeckne CUCTEMbI C N-CTENEHsIMM cBO60AbI. J1BYXKOHTYPHbIN
napaMeTpuyeckum ycunurenb n npeobpasosaresib 4acToThl.

Tema 15. JNlekuus 15 KonebaHus B pacnpeneneHHbIX cuctemax. ABTokonebaHus B
pacnpegneneHHbIx cuctemax. Xaotmyeckue KonebarenbHble cuctembl. "IcpdekT 6aboukn”.
CrtpaHHbIn aTtTpakTop. dpakTanbl.

Tema 16. MoaoBeneHne NToros. 3aver.

Tema 17. MNpakTnyeckoe 3aHsiTue 1 BoiBog, ypaBHeHUs AN KonebarenbHbIX CUCTEM.
NunaHepu3sauus ypaBHeHUst KonebaHui. PacueT co6CTBEHHOM YacToThl .

Tewma 18. lNpakTnyeckoe 3aHsaTue 2 NocTpoeHne dpa3oBbix NnopTpetoB. MeTon cpenHen
KPYTU3HbI ONsi aBTOKONEebaTeNbHbIX CUCTEM.

Tema 19. MpakTuueckoe 3aHATHe 3 NpumeHeHne metTona Mea/IeHHO-MEeHSIOLLUXCS aMNAuTy A,
OnpepneneHue yCTOMYNBOCTU KonebaTeNlbHOW CUCTEMbI.

Tema 20. NpakTnyeckoe 3aHaTME 4 CuctemMbl C MHOTMMU CTEeNeHsiMU cBo6oabI.
Tema 21. NpakTnueckoe 3aHaTne 5 KoHtponbHas paborta .

Tema 22. CamocTosiTenbHas pabora 1 O3HakoOMneHue ¢ Knaccucpukaumen Teopum KonebaHun.
O3HakomneHue ¢ OCHOBaMU Paamno3NeKTPOHUKM.

OTYeT , NPUMEPHbIE BOMPOCHI:
CTyneHT JOMXEH NpaBuIbHO HApPUCOBaTb KonebaTenbHbI KOHTYP.

Tema 23. CamocTositenbHasi pabota 2 Pacuet ¢ha3oBoro noprpera 1IMHENHON KOHCEPBaTUBHOWN
CUCTEMbI C OOHOM CTeneHbio cBo60oabl. PacueT dpa30BbIX TPAeKTOPUIA IMHENHOMN
KOHCepBaTUBHOW CUCTEMbI C OAHOM CTENEHbI0 CBO6OAbLI NPU U3MEHEHUM YaCTOTbI.

OTHeT , NPpMUMEepPHbIE BOMPOCHI:

lMpuMmep 3apaHuns ona otyeta Hapucosatb pasoByto TpaekTopuio N5 NMHENHOW KOHCepBaTUBHOWM
CUCTEMbI C OHOW cTeneHbto cBoboabl ¢ yacTotor W(I)=2 c-1 un HayanbHbiMK ycnosmsamm X0=0 u
Y0=4 [06aBnTb Ha PUCYHOK (pal30BYIO TPAEKTOPUIO ANns cuctembl ¢ yactotor W(Il)=10 c-1.
PacumTatb nepuoabl konebaHuin ana obomx Kpyrosbix 4actot : T(l) = c

T(l)= c

Tema 24. CamocTosiTenbHas pabora 3 Pacuet ¢pasoBoro noprpera KkonebarensHoro LC KOHTypa
npv Hanuuum 3atyxaHus u 6e3 Hero. OnpepeneHne MakCUManbHOro Toka Yepes
MHAOYKTUBHOCTb L, ecnu MakcuManbHoe HanpsiXxeHue Ha KoHType U.

OTHEeT , NPUMEPHbIE BOMPOCHI:

Mpumep 3apaHns ans otyeta HapucoaTb gasosyto TpaekToputo ans LC konebatenbHOro KoHTypa ¢
3aryxaHuem ¢ L=0.5 Mk'H, C=1.5 HD, R=1.8 OM. 1 HayanbHbiMK ycnosuamm X0=0 B n YO=1 MA
PaccuuTatb nMHeHyto YacToTy cobCTBEHHbIX KonebaHuii n 0obpotHocTb NU= My

Q:

Tema 25. CamoctositenbHasi pabora 4 Pacuet chasoBoro noprpera 1IMHENHON
HEeKOHCepBaTUBHOM CUCTEMbI C OQHOM CTENEeHb CBO6OAbI B C/ly4ae NONOXUTENbHOIO U
oTpuuaTteNnbHOro 3atyxaHusi. BnmsiHue no6poTHOCTM Ha (ha30Bble TPaeKTopuu.

OTYeT , NPUMEpPHbIE BOMPOCHI:

Mpumep 3apgaHusa onsa otyeta HapucosaTb 0a3oBytO TPAEKTOPUIO ANS NMMHENHOW HEKOHCEPBATUBHOM
CUCTEMbI C OIHOI cTeneHbto cBoboabl ¢ yacTotor W(I)=2 c-1 un Ha4yanbHbIMK ycnosmamm X0=0 u
Y0=4 [o6aBnTb Ha PUCYHOK ha30BytO TpaekToputo ans cucrtemol ¢ yactoton W(Il)=10 c-1.

Tema 26. CamocTosiTenbHas pabora 5 Pacuet chaszoBoro noprpera 1IMHENHOMN
HeKOHCepBaTUBHOW CUCTEMbI C O4HOM CTeNneHbio CBOOOAbI B C/lyyae CUIbHOIO 3aTyXaHus.
BnusiHme HayanbHbIX YCNOBUI Ha TPAEKTOPUIO ABUXEHUS.
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

MpuMmep 3apaHns ona otyeta Hapucosatb Tpy 0a30BbIX TPAEKTOPUW AN IMHENHON
HEKOHCEepBaTMBHOW CUCTEMbI C OOHON CTEeMNeHbO CBOOOAbI ANS CNyYast CUNIbHOrO 3aTyXaHus ¢
yactoton W(l)=1 c-1 n d=1.7 c-1, ¢ HayanbHbiMn ycnosuamm X( 1)0=-2.225 n Y( 1)0=5.61782 X(
[1)0=-8.9 n Y( 11)0=56.7306 X(I11)0=-8.9 1 Y(ll1)0=-36.7064 3eneHbiMn (bonee CBETNbIMA) TMHSMI HA
oa30BoW NNOCKOCTM n3obpaxeHbl koopauHatol X. 1 Y., @ MANMHOBLIMUA (TEMHBIMUW) M30KNVHBI.

Tema 27. CamocTosiTenibHasi pabota 6 Pacuet ¢ha3zoBoro noprpera IMHEWHON CUCTEMbI C
oTTasKuMBaloLL,en cUnoun

OTHET , NPUMEPHbIE BOMPOCHI:

Mpumep 3apgaHng onga otyeta Hapucosatb Tpu ¢0a3oBbIX TPAEKTOPUM 1S NUHEAHOWN
HEKOHCEepBaTMBHOW CUCTEMBI C OOHON CTEMNeHbO CBOOOAbI B CNyyYae OTTaNKMBAIOWER Cubl YyactoTa
w(1)=9.9 c-1 nd=1.2 c-1, lNepBas hpazoBas TpaekTOpus COOTBETCTBYET OBMXEHMIO: CNpaBa-HaneBo
BTOpas: TONbKO CneBa TPeTbs: cnesa - Hanpaso Lindppamm unu usetom (1-kpacHblii, 2-3eneHbin,
3-CuHUWIA) ykasaTb HOMep pas3oBon TpaekTopun. PacunTbiBatb pa3osble TpaekTopumn
Heobsi3aTenbHo. 3eneHbiMu (bonee CBETNbIMK) NMHAMK Ha A30BOW NNOCKOCTM N300paXXeHbl
NHTErpasnbHble KPUBbLIE.

Tema 28. CamocTositenbHas pabota 7 Pacuet ¢ha3oBoro noprpera MateMaTM4eckoro MasiTHuKa.

OTYET , MPUMEPHbIE BOMPOCHI:

Mpumep 3apaHua onsg otyeta HapucosaTtb TpU ¢0a3oBbIX TPAEKTOPUM O/ MATEMATUYECKOro
MasiTHUKa 6e3 3aTyxaHus B cy4ae npomaBonbHoro yrna yactora w(l)=1 c-1, lNMepsas dasosas
TpaekTop1s COOTBETCBYET: NMOYTK NIMHENHBLIM KONebaHsM BTopasi: CUIIbHO HENTMHEHBIM KonebaHsm
TpeTbs: BpaLLEHWIO MO NPOTUB YacoBowr cTpenkn Lindppamm nnm uBetom (1-KkpacHbli, 2-3€NeHbIN,
3-CuHUIA) ykasaTb HOMepP ha30BoM TpaekTopun. PacunTbiBatb pa3oBble TpaekTopumn
Heobsa3aTenbHo.

Tema 29. CamocTosiTenbHas pabora 8 Pacuet ¢pa3oBOro noptpera CUCTEMbl C CYXUM TPEHUEM.
OT4eT , MPUMEepPHbIe BOMPOChHI:

Mpumep 3apaHua onsa otyeta Hapucosatb 0asoByto TPAEKTOPUIO ANS CUCTEMbI C CYXUM TPEHUEM CO
cnepyrowmMmn napametTpamm: cobcteeHas 4yactota w0=1 c-1, cuna cyxoro Tpenunst F0=0.4
HavanbHbIMK ycnosmnsaMmn X0=3.7 n Y0=0 XenTble (cBeTNble) NMHUN cOOTBETCBYIOT X=+F0 1 x=-F0
PacunTtbiBaTh (0a30Byt0 TPAEKTOPUIO HEODA3ATENbHO.

Tema 30. CamocTositenbHas pabora 9 Pacuet chasoBoro noprpera metronom JibeHapa
OTYET , NPUMEPHbIE BONPOCHI:

Mpumep 3apaHua ons otyeta [locTpoeHue dha3osBbix NOPTPETOB MeTonoM JlbeHapa.
OnpchepeHumanbHoe ypaBHEHNE OBUXEHMS CUCTEMbI 3a4aHO0 B COOCTBEHHOM BpeMeHn X+f(x)+x=0
YpaBHeHue x=-f(x) 3agaHo B rpacon4eckom Bnae 1 COOTBETCBYET CBET/ION (3eNeHON) KPUBOW Ha
pucyHke. HavanbHas nsobpaxatowas To4ka COOTBETCBYET LIEHTPY OKpyXHOCTW. Caenatb Tpu
ntepaunn B Mmetoge JlbeHpa, HaHecs Ha (pasoBylO MNOCKOCTb BCE 3/IEMEHTbI NocTpoeHus. War
nTepaunii Bbibpatb paBHbIM 1. Bce nocTpoeHust BbINONHUTL HA Bymare, web-nporpammy He
NCronb30BaTb.

Tema 31. CamocTositenbHasi pabora 10 Pacuetr AUX n PYX konebatenbHOro KOHTypa
(BbIHYXOEHHble KonebaHus).

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Mpumep 3apaHnsa ons otyeta Pacyer AYX n dYX konebatenbHOro KoHTypa (BbIHYXAEHHbIE
konebaHus) . MocTponTb aMNANTyAHO-4aCTOTHYHO Xapaktepuctuky LC-koHTypa. Bbluncnuts
napameTpsbl L, C, R (unm nopobpartb), 4Tobbl pe3oHaHcHas Yactota KoHTypa nu0 = 0.9 M,
nobpoTHocTb Q= 8 Npwn nocTpoeHun ncnonbdosartb 3Ha4YeHns nuMin 0.4 MHz n nuMax 3 MHz.
OueHuTb nonocy nponyckaHnsa KoHTypa dnu= Ml u. OueHnTb "ycuneHune" KoHTypa
Emax/E=

Tema 32. CamocTositenbHasi pabora 11 Pacuetr AUX HenMHENHOW cUCTEeMbI (BbIHYXOEeHHble
KonebaHus). OnpeneneHne 30HblI HEYCTOMYMBOCTU U obnacTmn cheppope3oHaHca.

OTHEeT , NPUMEPHbIE BOMPOCHI:
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Mpumep 3apaHua onsa otyeta Pacyetr AYX HenuHenHon cucTtemsl. MNocTpontb
amnanTyOHO-4aCTOTHYIO XapakTepucTuky LC-KOHTypa C KaTyWwKon HAMOTaHHOR peppruTOBOM
ctepxHe. C=8 HD, R=1.4 om,anunHa kaTywku I=2 cM, yncno sutkos N=112 Vicnonb3oBaTtb aBa
3HaveHus annuTynbl reHepatopa. E(1)0=0.33 n E(I1)0=0.145 (kpvBble 0603Ha4nTb Lungopamu | u Il)
Cepas nmHAs COOTBETBCTBYET KPUBOM ...... PacuntaHHble 3HaveHus ro(l) = 0.0037159 , ro(ll) =
0.00163275 beta = 0.00134634 un beta=0.000994643 B kakux cny4asix MOXeT Habnoaatcs
doeppopesoHaHc? noctaButb ranoyky: [ | Tonbko ansa 3HaveHms E(1)0; [ ] Tonbko ans 3Ha4eHus
E(I)O; [ ] OAnsa 3HaveHun E(1)0 v E(I1)0; [ ] HW B AN 0OHOro 3HavyeHus;

Tema 33. CamocTositenbHas pabota 12 Pacuet ¢pa3oBoro noprperta aBrokonebarenbHomn
CUCTEMbI NPU pasnnUyYHbIX NapameTpax CUCTEMbI. YcnoBue camoBo36yxaeHus. Markuim,
XECTKMN peXnMbl CaMOBO30YXOEeHUS.

OT4yeT , NpMUMepPHbIe BOMPOCHI:

Mpumep 3apaHnsa ons otyeta PacyeT ¢oa3oBoro noptpera aBtokonedartenbHon cuctemol MNoctpontb
npenenbHbIV LMK ONS reHepaTopa Ha NonesoM TpaH3ucTope ¢ napametrpamu. L=23 MklH,
C=5.34783 HD, R(1)=0.5 Om, M(1)=2.22826 mMkI'H/A. TocTpounTb ewwe 0aMH NpenenbHblA LK
namerns R(l) n M(l) na R(ll)= 7.5 Om, M(ll)=17.4386 Mkl H/A. HavanbHoe 3HaveHne UO MOXHO
OLEHNTb NCXOAA U3 ypaBHEHNS CpedHen KpYyTM3HbI B paioHe npenenbHoro umkna Scp= 6 [OM HD A /
MKI'H] / V [B]. Kakoin n3 aByx npefenbHbiX LMKI0B COOTBETCTBYET HONee rapMOHNYECKUM
kKonebaHunsm? [ ] nepsblIiA. [ ] BTOPOWA.

Tema 34. CamocTositenbHas paborta 13 Pacuet ¢pa3oBoro noprperta aBrokonebarenbHomn
cucTeMbl onucbiBaemon ypasHeHuem BaH-gep-lons.

OTHET , NPUMEPHbIE BOMPOCHI:

MNpumep 3apaHnsa ons otyeta PacyeT ¢oa3oBoro noprpera aBTokonedarenbHoOM cuCTeMbl (ypaBHeHue
BaH-pep-lons) NocTponTb NpenenbHbIv UKKA 0159 reHepaTopa OnMcbiBAEMOro YpaBHEHEM
BaH-gep-ITonsa ¢ napametpamu. L=23 mMkIH, C=5.34783 HD, R(1)=0.5 Om, M(1)=2.22826 Mkl H/A.
MocTpouTb ewe oamH npegenbHbliin unkn namenns R(l) n M(I) Ha R(Il)= 7.5 Om, M(I1)=17.4386

MK H/A. HavanbHoe 3HaveHne UO MOXHO OLEHUTb UCXOAS U3 YPaBHEHUS CpedHen KPyTU3HbI B
parioHe npegenbHoro umkna Scp= 6 [OM H® A/ MklTH] / V [B]

Tema 35. CamocTositenbHas pabora 14 NpumeHeHMe meTona METOAOM MeOJIeHHO-MEHSIOLLLUXCSA
aMnnuTyn nNpm pacyerte ¢pa3oBoro noprpeTta aBTokonebarenbHON cucTeMbl (ypaBHeHUe
BaH-pep-lons).

OTYeT , MPUMEPHbIE BOMPOCHI:

Mpumep 3apaHua onsa otyeta Pacyet pazosBoro noprtpeta yp-e BaH gep lNonsa ¢ ncnonb3osaHnem
metoga MMA lNocTponTb NpefenbHbIA LMK AN reHepaTopa ONUCbIBAEMOro ypaBHEHEM
BaH-nep-long ¢ napametpamu: L=23 mMkl'H, C=5.34783 HD, R(1)=0.5 Om, M(1)=2.22826 mMKI H/A,
E0=0. lNocTtponTsb ewe oanH npenenbHbir umkn nameHus R(l) n M(l) Ha R(ll)= 7.5 Om, M(11)=17.4386
MK H/A. HavanbHoe 3HaveHne UO MOXHO OLEHUTb UCXOS U3 YPaBHEHUS CpefHen KPyTU3Hbl B
paiioHe npeaenbHoro unkna Scp= 6 [Om HD A / MkITH] / V [B]. Kakomy Tny konebaHuin cooTBeTBYET
NONyYeHHbI NpefenbHbI unkn [ ] FapMmoHuyeckomy [ ] HerapMoHudeckomy

Tema 36. CamocTositenbHasi pabota 15 PenakcauunoHHble reHepatopbl. Mepexon, ot
HeBbIPOXAEHHbIX KonebaTtenbHbIX CUCTEM K BbIPOXAEHHbIM.

OTHET , NPUMEPHbIE BOMPOCHI:

CamocTosiTenbHoe n3y4yeHne Teopun, 0AHHOW Ha NeKUMn, C NOMOLLbIO YNCIIEHHbIX METOL0B. Ortyer
CTpoONTCHA B cBoboHOM cTune.

Tema 37. CamocTosiTenbHas pabora 16 O3HakoMneHue ¢ KpUTepusiMn yCTOMYUBOCTU
KonebarenbHbIX cUCTEM (KpoMe Kputepues JIsinyHOBa)

YCTHbIV ONPOC , NPUMEPHbIE BOMPOCHI:
CTyOeHT JOMXEH 3HAaTb OCHOBHbIE KPUTEPUN YCTORYMBOCTH

Tema 38. CamoctositenbHas pabota 17 PacueT napaMeTpuyecku pereHepMpoBaHHOro KOHTypa.
Cnyuyam ycuneHust u ocnabneHus Kkoneb6aHun.

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

CamocToaTenbHoe n3y4yeHne Teopun, LAHHOW Ha NeKUMn, C NOMOLLbIO YNCIIEHHbIX METOL0B. Ortyer
CTpOUTCA B cBoboHOM cTune.

{ TPOHHB H
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

I

PernctpaumnoHHbii Homep 653117 5 AE
CrpaHnua 30 n3 36. 111 yLH,lf[

o



Mporpamma ovcumnnnmHel "Teopus konebanmin"; 03.03.03 Pagnodmanka; AoueHT, K.H. MamuH I".B.

Tema 39. CamocTositenbHas pabora 18 Pacuet 30H napamMeTpu4eckom pereHepauum no
MeicHepy

OTHEeT , NPUMEPHbIE BOMPOCHI:

CaMocToATEeNbHOE U3yyYeHne Teopum, OaHHOW Ha NeKUUn, C NMOMOLLbIO YACNEHHbIX MeTonoB. OTyeT
cTpouTtcst B cBOOGOOHOM CTUNE.

Tema 40. CamoctositenbHas pabora 19 Pacuet co6¢cTBEHHbIX KOneb6aHum B ABYX CBA3aHHbIX
KOHTypax. HabniopeHue nepepacnpeneneHusi 3Heprum u3 oaHOro KOHTypa B ApYrom.

OTYET , MPUMEPHbIE BOMPOCHI:

CamocTosiTenbHOE N3y4YeHNe TeopMK, AAHHOR Ha NeKuuK, C MOMOLLbIO YNCIEHHbIX MeToagoB. OT4eT
cTpouTcst B cCBOBOAHOM CTUNE.

Tema 41. CamocTtosiTenbHas pabota 20 Pacuet rpachuka BuHa
OTYeT , NPUMEPHbIE BONPOCHI:

CaMocToATENbHOE U3ydYeHne Teopum, OaHHOW Ha NeKUUn, C NMOMOLLbIO YACNEHHbIX MeTonoB. OTyeT
cTpouTcs B cBOOOOHOM CTUNE.

Tema 42. CamoctositenbHas pabora 21 Pacuetr AUX n @YX nByx CBA3aHHbIX KOHTYPOB
(BbIHYXOEHHble KonebaHus).

OoT4eT , NpMMepPHblie BOMPOCHI:

Mpumep 3apaHnsa ons otyeta Pacyet AYX oByXx CBA3aHHbIX KOHTYPOB (BbIHYXXAEHHbIE KonebaHns)
MocTpouTb AYX TOKa B NepBOM KOHType AN5 ABYX CBA3aHHbIX KOHTYPOB C NapaMeTpamu:
nui=nu2=1.1 My, m1,2=0.3 d(l)= 0.136364 E=1. [NocTtponTb ewe oaHy AYX, nameHus
KoagpgomumeHT 3atyxaHus d(11)=0.3 min nu=0.1; max nu=3.5; Kakow cny4ar cootseTByeT
onTumansHowm cea3n? [ ] MNMepsbii [ ] BTOpOK

Tema 43. CamocTosiTenbHasi pabota 22 PacueT ABYXKOHTYPHOM aBTOKONeb6aTteNnbHOM CUCTEMbI
OTYeT , NPUMEpPHbIE BOMPOCHI:

Mpumep 3apaHns ons otyeta Pacyet OByXKOHTYpPHOI aBTokonebaTenbHol cuctemol MNocTponTb
(pa30Byt0 TPAEKTOPUIO ONS OBYXKOHTYPHOI aBTokonebaTenbHol cuctemol: nul=nu2=1 My, d=0.05,
M=20, 10 =1; gnsa cnydas m1,2(1)=0 n cnyyas m1,2(1)=0.082 Kak Ha3biBaeTcs Habnogaemoe Ha
(a30BOM NNOCKOCTN SBNEHNE?

Tema 44. CamocTosiTenbHas pabora 23 Cucrembl C MHOrMMM cTeneHs MU cBoboabl. Pacuer
KonebaHun TpexaToMHOW NMHENHON MoneKynbl (JononHeHUs K nekuusim.). O3HaKkomneHue ¢
OCHOBaMU KBaHTOBOM MeXaHUKWU. KBaHT, 3Heprusi, ypoBHN 3HEpPruu.

YCTHbIIZ ornpoc , npnMepHblie BOMNPOCHI:
CTyﬂ,eHT OOnXeH nony4ntb OCHOBHbIE YpaBHEHUA N 3HATb XapakTep OBNXEHNA aTOMOB B MOJNIEKYIE.

Tema 45. CamoctositenbHas pabota 24 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napametpamu. OnpepneneHve BONTHOBOro CONPOTUBIEHNSA BUTOW Napbl.

OT4eT , NpMMEepPHbIE BOMPOCHI:
CTy,D,eHT OONXeH Nony4nTb npaBunbHoOE 3HaA4YeHMe Ond 3agaHHOro o6pa3ua.

Tema 46. CamocTosiTenbHas pabota 25 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napameTpamu. OnpepneneHne BOIHOBOro CONPOTUBIIEHUS KOaKCcuanbHoOro kabens.

OT4YeT , NMPMMEPHbIe BOMPOChHI:
CTyLeHT OONMXeH Nony4nTb NpaBuibHOE 3HaYeHue ans 3aaaHHoro obpasua.

Tema 47. CamocTosiTenbHas pabota 26 Pacuet ¢pa3oBOro noprpera XxaoTM4ecKom CUCTEMbI.
HabniopeHne cTpaHHOro arTpakTopa.

OTYET , MPUMEPHbIE BOMPOCHI:

CamocTosiTenbHOE N3y4YeHNe TeopMK, AAHHOR Ha NeKUUK, C MOMOLLbIO YNCEHHbIX MeToaoB. OT4eT
cTpouTcst B cCBOOOAHOM CTUNE.

Tema 48. CamocTosiTenbHas paborta 27 M3yyeHne NnoBegeHUs XaOTUUECKOW CUCTEMbI NpU
N3MEHeHUM aMnIUTyabl MOoYNSALUN.

OTHET , NPUMEPHbIE BOMPOCHI:

CaMocToATENbHOE U3ydYeHne Teopum, OaHHOW Ha NeKUUn, C NMOMOLLbIO YACNEHHbIX MeTonoB. OTyeT
cTpounTcs B cBOOOOHOM CTUNE.
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Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Cnncok OCHOBHbIX BONPOCOB TeCcTa AUCUUNAnHbI cocTonT 13 400 NO3ULMIA U HAXOAUTCS Ha CTPaHULEe
http://gmamin.kpfu.ru/to/testTO.php.

Hunxe npmneoaANTCA CMNCOK OONONMHUTENbHbBIX BOMPOCOB Kypca:

1 MNpenomeTt Teopumn konebanuin. Knaccudpmrkauns konebaHmii.
2 VlccnepoBaHue yCTOMYNBOCTY pelleHnin 3anayn JydpdoumHra.

3 CobcTBEHHbBIE KONEbaHNs B NMMHENHO KOHCEPBATUBHOM CUCTEME C OLHOW CTeneHbio CBOOOAbI.
MeTton dpasoson nnockocTtun (PI1). Pl AMHENHON KOHCEPBATUBHON CUCTEMbI.

4 KonebaHus B 04HOPOAHbIX Lenoykax u3 LC KOHTYpoB. HUXHSISt 1 BEpXHSAS rpaHWUYHble 4acToTbl.
PacnpeneneHvne amnnntyn cobCTBEHHbIX KONebaHuii No 3BEHbSIM LLENOYKM NPY rPaHNYHbIX YCNOBUSIX.

5 CobcTBEHHDBIE KONEbaHNst B NMHENHO HEKOHCEePBATMBHOWM CUCTEME C OOHOI CTEMEHbIO CBOOObI.
6 OnpeneneHune obnacTeli napameTpru4eckoro pesoHaHca no MelicHepy.
7 MeTon U30KNUH (Ha NnpuMepe NMHENHON HEKOHCEPBATMBHOWM CUCTEMBDI).

8 PenakcauvnoHHbI reHepaTop C HENUHEHbIM 31ieMeHToM, obnaaatrowmm S-obpasHoii
BOJIbT-aMMNEePHON XapakTepucTnkon. Pasosbli NOPTPET.

9 CobcTBEHHbIE KONEbaHNst B NMHENHO KOHCEPBATUBHOWM CUCTEME C OAHOW CTeneHbto cBoboabl B
cnyyae CUIbHOro 3aTyxaHusl.

10 YpaBHeHus MaHnun-Poy. [1ByxKOHTYpHblE NapaMeTpuyeckne yCunuTenu.

11 YCcTOM4YMBOCTb COCTOSIHUSA paBHOBecUs. OnpeneneHus.

12 MNpepenbHbI Nepexon OT HEBLIPOXAEHHbIX KonebaTenbHbIX CUCTEM K BbIPOXAEHHbIM.
13 CobcTBEHHbIE KONEbaHMs B CUCTEME C OTTaNKMBAIOLLEN CUITOA.

14 CncTeMbl ¢ ABYMS cTeNneHsiMn cBoboabl. [oHsTHe napumanbHbix 4acToT. COOCTBEHHbIE YACTOThI
cucTeMbl M3 OByX cBA3aHHbIX LC KoHTypoB. ["padgomk BuHa. lNMepenaya aHeprum n3 0QHOro KOHTypa B
JpYyron Nnpu HyneBsown pacTporke.

15 Ouarpamma ocobbix TOHEK NIMHENHOI CUCTEMbI C OHOW CTENneHbio cBOOOIbI.

16 BbIHy>XOeHHble konebaHus B cucteme OByx cBadaHHbIx LC koHTypoB. A4X cuctembl aByx
cBs3aHHbIX LC KOHTYpPOB B OTCYTCTBUW 3aTyXaHUS 1 NPW ero Hann4umu.

17 ®I1 matematnyeckoro mastHuka. Obwwuia cnyyai.

18 MNapameTpuyeckoe Bo3aenNCTBUE HA KonebaTenbHbIA KOHTYP.

19 CobcTBEHHbIE KONEBaHNs B CUCTEME C CYXUM TPEHUEM.

20 PenakcaumnoHHble reHepartopbl. [ 'eHepatop Ha HEOHOBOW namne.

21 Metop JlbeHapa noctpoeHns ®l1. dI1 nnHenHOoM HEKOHCEPBATUBHOM CUCTEMDI.

22 CobcTBEHHbIE KONebaHnst B MIMHEHbIX CUCTEMAX C N CTENEHsIMN CBOOOAbI. ManMque
npencrtaBnieHne ypaBHEHNA rapMOHNYECKOro ocumnndaTopa.

23 BblHy>XAeHHble KonebaHus B TMHENHO KOHCEPBATMBHO CUCTEME.

24 KonuyecTBo konebaTenbHbIx cTeneHel cBoboabl N-aTOMHON Monekynbl. Tunbl konebaHui 1
cobcTBEHHbIE YacToThl Monekynbl CO2. Micnonb3oBaHue konebatenbHbix ypoBHel Monekynsl CO2 B
nasepax.

25 BblHY>XAeHHble KonebaHusi B TMHENHOM HEKOHCEPBATMBHOW CUCTEME.
26 XaoTnyeckme konebaTenbHble CUCTEMDI.
27 BblHyXXaeHHble konebaHusi B HENMHERHOM KOHcepBaTMBHOM cucTeMe. 3adada ydduHra.

28 BblHy>XAeHHble KonebaHns B 0OHOPOAHbIX Lienoykax. BonHOBOe conpoTuBNEHME LENOYKM.
Mpsmas n oTpaxeHHas BonHa. A4X ogHopoaHom Lenoykn n3 LC KOHTypoB.

29 AsTokonebartenbHble cucTeMbl. FeHepaTop Ha NONEeBOM TpaH3ucTope. MeTon cpeaHeit KpyTU3HbI.

30 KonebaHus B 04HOPOAHbIX Lenoykax n3 LC KOHTYpOB. HUXHSAS 1 BEPXHSAS TPAaHUYHbIE HaCTOThI.
PacnpegneneHvne amnnntyn cO6CTBEHHbIX KONebaHmiA NO 3BEHbSAM LIENOYKM NPU FPaHNYHbBIX YCNOBUSX.
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31 YpaBHeHeHue BaH-aep-ons. HTerpnpoBaHme B NpubnmxeHnn MeaneHHoro N3MeHeHust
amnnuTyabl.

32 PacnpocTpaHeHne konebaHuin B CBY BonHoBoae
33 MeTog MenneHHO MeHsowmxca amnnntyn. KoopauHatel BaH-gep-ons.

34 KonebaHus B pacnpeneneHHbix cuctemax. BonHoBoe ypaBHeHuwe. TenerpadoHble ypaBHEHNS N UX
CBSA3b C BOJIHOBbLIM ypaBHeHMeM. [penenbHbiii nepexon OT 04HOPOAHON LenoYkn n3 LC KOHTYpOB K
TenerpadpoHon nuHu1. BonHoBoOe conpoTusneHme.

35 Meton MMA B nonspHbIX koopanHarax
36 NapameTpuyeckoe BO3JeNCTBME HA MAT. MAATHUK. ( "packadyvmBaHune kadenemn")

37 Btopown meton JlsnyHoBa aHann3a yCTOMYMBOCTU. YCTOMYMBOCTb CTALNOHAPHbLIX COCTOSHUI
HENUHENHbIX CUCTEM.

38 'paHnyHble YCNOBMS U PE30HAHCHbIE CUCTEMBbI. ABTOKONEDATENbHbBIE CUCTEMDI C
pacnpeneneHHbIM1 napameTpamm.

7.1. OcHoBHas nuTeparypa:

1. OybHuwes, KO.H. KonebaHusi n BonHbI [ONekTPoHHbIN pecypc] : y4eb. nocobue ? OnekTpoH. AaH. ?
CaHkT-lMeTepbypr : NlaHb, 2011. ? 384 c. ? Pexum goctyna: https://e.lanbook.com/book/683. ? 3arn.
C aKpaHa.

2. lanpcbepr, I'.C. OnemeHTapHbI y4ebHUK comamnkn: Yyueb. nocobue T. 3.KonebaHns v BONHbI.
OnTtuka. AToMHas n saepHas gouanka [SnekTpoHHbIN pecypc] : y4eb. ? OnekTpoH. aaH. ? Mockea :
duamarnnt, 2009. ? 656 c. ? Pexxum goctyna: https://e.lanbook.com/book/2239. ? 3arn. ¢ akpaHa.

3. Cky6os, [.H0. OcHoBbl TEOPUM HENVHENHBIX KoNnebaHuii [OnekTpoHHbI pecypc] : y4eb. nocobue ?
AnekTpoH. aaH. ? CaHkT-MNeTtepbypr : NaHb, 2013. ? 320 c. ? Pexum poctyna:
https://e.lanbook.com/book/30203. ? 3arn. ¢ akpaHa.

4. dunauka: MexaHuka. MexaHnyeckue konebaHmsa n BonHbl. MonekynsapHas omauka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e n3a., ucnp. n gon. - M.: By3osckuii
yuyebHuk: HALL UHD®PA-M, 2014. - 248 c¢.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 ak3.

http://znanium.com/bookread.php?book=412940

7.2. JlononHuTenbHasa nuteparypa:

1. AngowwH, [.T. Teopnsa NNHENHbIX N HENMHENHBbIX KonebaHnin [9neKTPOoHHbIR pecypc] : y4eb.
nocobue ? AnekTpoH. faH. ? CaHkT-MNeTtepbypr : NlaHb, 2013. ? 320 c. ? Pexum goctyna:
https://e.lanbook.com/book/4640. ? 3arn. ¢ akpaHa.

2. MpakTrkyM Mo peleHunto 3aaad no obuemy kypcy gouamnku. KonebaHust n sonHbl. OnTuka
[OnekTpoHHbIN pecypc] : y4eb. nocobue / H.M. KanawHukos [ op.]. ? 9nekTpoH. aaH. ?
CaHkT-lMeTepbypr : NlaHb, 2013. ? 208 c. ? Pexum gocTyna: https://e.lanbook.com/book/38839. ?
3arn. ¢ aKkpaHa.

3. KaraHos, B.W. KonebaHns 1 BonHbl B Npupoae 1 TexHuke. KoMNbloTEPU3NPOBaHHbIA KYpC:
Y4yebHoe nocoburie ans By3oB [DNeKTPOHHbIA pecypc] : y4eb. nocobue ? OnekTpoH. aaH. ? Mockea :
Nopsivas nuHus-Tenekom, 2015. ? 333 c. ? Pexum goctyna: https://e.lanbook.com/book/94626. ?
3arn. ¢ aKkpaHa.

7.3. UHTepHeT-pecypcChbl:

Martepwuansl nekunin B gpopmate PDF: - http://www.gmamin.kpfu.ru/to/lecture.php
Martepuanbl npaktuku B goopmate PDF: - hitp://www.gmamin.kpfu.ru/to/practice.htm
CamocTosiTenbHas pabota kypca - http://www.gmamin.kpfu.ru/to/selfwork.php
TecTbl kKypca - http://www.gmamin.kpfu.ru/to/testTO.php

S0P no kypcy - http://tulpar.kfu.ru/course/view.php?id=1579
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

AL

OcBoeHune aoucumnnuHel "Teopust konebaHnii" npeanonaraeT UCMNOb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecrneyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIl knacc, npeacraensowmii cobon paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nuTepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCU
NeproanYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
Neproan4YeCcKUM N3LaHNSM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Mpas.

1. Lincpposoit ocumnnorpadp, Habop konebatenbHbIX KOHTYPOB M FeHepPaTopoB Anst AEMOHCTpALMK
KonebaTenbHbIX MPOLECCOB.

2. MporpamMmbl MO YUCNEHHOMY PELIEHUIO , BbIBOAUMBIX HA NEKUMAX andpdoepeHLmanbHbiX YypaBHEHW,
1 BM3yanuaawuum Nony4yeHHbIX JaHHbIX B BUAE rpadoukoB 1 ABnxXeHns 3D 06bekToB.

3. YcTaHoBNEHHbIE HAa Beb-caiTe NporpamMmbi.

4. Y4ebHbllh knacc ¢ KOMMblOTEPAMU B KONIMHECTBE bonblue OBYX N C BO3MOXHOCTbIO 3anycka
nporpamMmbl-cepBepa TECTOB.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Paanoduamka” n npodomnio noarotoskn CneunanbHble pagnoTexHmyeckme
CUCTEMDI .
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