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Mporpamma amcumnnnmHel "OcHoBbI Teopun konebanuii"; 011800.62 Pannodomanka; AoueHT, K.H. Mamut I.B.

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 yuebHas aucumunnnHa BkntodeHa B pasnen " 53.5.6 NpodgeccrmoHanbHbiin
obpasosaTtenbHol nporpammbl 011800.62 Paonodmamka n oTHocuTcs K 6a3oBoi
(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.

OCHOBHOW

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

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTbIO CaMOCTOSATENIbHO npmo6peTaTb HOBblI€ 3HAHUA,
NCNoNb3ys COBPEMEHHbIE 0bpa3oBaTebHbIE U

LLncpbp komneTeHUUN

OK-10 MHCPOPMALIMOHHbBIE TEXHONOTMK - BONbLLYIO POfb B Kypce
(0BLwekynbTypHbIE "OCcHoBbI TeOpUM konebaHmin" urpaeTt camocTosTenbHas pabora
KOMNeTeHLmm) Mo N3y4YeHnto konebaTenbHbIX CUCTEM, a TakXe

camoTecTmpoBsaHme CTyoeHToB C UCNMoib30BaHNEM
COBPEMEHHDbIX VIHTepHeT-TeXHOJ'IOFVIVI .
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBHOCTbLIO K npasnibHOMY NCMNO/b30BAHUIO 06|.Ll,eHay‘-IHOI7I "

Lncpp komneteHLUN

OK-12 crneumanbHowm TepMuHonorum - B kypce "OCHOBbI Teopumn

(0bLeKyNbTypHbIE KonebaHuii" 0bbacHseTcs 6oNbLoe KONMMYEeCTBO 0bLeHay4YHbIX

KOMMEeTeHLMN) N cneunanbHbIX TEPMUHOB, OTHOCAWMXCS K KonebatenbHbiM
cmcTemam.

CNoCcCOBHOCTBIO K OBNafeHnto 6a3oBbiMK 3HAHUSIMK B obnacTu
NHJOOPMATMKN U COBPEMEHHBIX MHPOPMALMOHHbBIX TEXHONOMUIA,
OK-14 NporpamMMHbIMU CpeacTBamMM U HaBblikaMun paboTbl B
KOMMbIOTEPHBIX CETSIX; MCMONb30BaHNI0 6a3 faHHbIX 1 PecypcoB
NHTepHeT; camocTosiTenbHas pabota kypca "OCHOBbI Teopum
n" TpebyeT NCnonb30BaHNe creumnanbHbIX NPOrpamMm B

(0blWeKynbTypHbIe

KOMMeTeHLUuN) KonebaHuii

CeTU MHTEPHET, (OPMUPYS CNOCOBHOCTM CTyaeHTa
nonb3oBaTtbca Web-cantamu .

CNOCOBHOCTLIO BLICTPAMBaTh 1 PEANN30BbIBATL NEPCNEKTUBHBIE
NINHUN NHTENNEKTYaNnbHOro, KyNbTYPHOr0, HPABCTBEHHOIO,
pr3nyeckoro 1 NpogpeccmMoHanbHOro camopasBmTns n
CaMOCOBEpLIEHCTBOBaHMS - B Kypce "OCHOBbI Teopun

OK-2 KonebaHuiA" NPMBOAUTCS BApUaHTbI MPUMEHEHUS Kypca B
(0BLekynbTypHbIE Oynywen npodpeccnoHanbHom aestensHocTn. Kpome aToro
KOMMNEeTeHLMN) Kypc siBnsieTcs 0606WweHeM n cuctemMatmaaunein paHee
MONYyYEHHbIX 3HAHWUIA, YTO NO3BONSAET CTYAEHTY BbICTPOUTL
6onee LenbHylo OM3NYECKYIO KapTUHY Mypa. BeinonHeHne
CaMOoCTOATENbHOW PaboTbl CTUMYNMPYET K NPOGECCMOHANTBHOMY
camopasBuUTUIo.

CMOCOBHOCTBIO KPUTUYECKN MEPEOCMBICTINBATD HAKOMNEHHbIN
OK-4 OMbIT, UBMEHATb NMPU HEOOX0AMMOCTM NPOCWb CBOEN
NpodecCMoHanbHOM eaTenbHoCcTU - B Kypce "OCHOBbI Teopun
KonebaHuiA" NOCTOSAHHO CPaBHUBAIOTCS [BE CUCTEMbI -
anekTpryeckas n MexaHuyeckas - nobyxaas CTyLeHTOB

Kpntn4eckum nepeocmbiCninBaTb HaKOMM/IEHHbIN ONbIT.

CNOCOBHOCTBIO K OBNafeHnto 6a3oBbiMM 3HaHMSMK B 06nacTu
OK-8 MaTeMaTMKm1 1 eCTECTBEHHBIX HayK, UX NCMONb30BaHMIO B
NpodeccrnoHanbHOM oeaTenbHoCcTu - Kypc "OCHOBbI TeopuK
KonebaHuin" cooepXuT OCHOBLI MaTEMaTMYECKOro annapara,
MO3BONAIOWEro aHanM3mpoBaTb PU3NYeckme, XMm4yeckmne n
bronornyeckne KonebartenbHble CUCTEMDI .

CNOCOBHOCTBIO UCNONb30BaTh 6a30Bble TEOPETUHECKNE 3HAHUS
(B TOM 4YuMcne no ancumninHam npodpunmsauunn) ons peweHns
npodoeccrnoHanbHbix 3aaad - kypc "OcHoBbl Teopumn KonebaHuin"
MK-1 COLIEPXNT OCHOBbI TEOPETNYECKOrO MaTeMaTN4ECKOro
annapara, KOTopblil SBNsieTCS He0OX0OAMMbIM OIS PELLEHUS

(0blWeKynbTypHbIe
KOMMeTeHuunn)

(0BLwekynbTypHbIE
KoMMeTeHuunn)

(MPOCheccuoHanbHbIe Taknx pagnounanyecknx 3anay -m3aMepeHve 4actoTbl 1
KOMMeTeHuunn) J
nepvona konebanwuii, namepeHne A4X, cornacoBaHune QNNHHbIX
nuHuiA. Kpome Toro B HeM 06CyXaarTCs BONPOCHI BO3MOXHOW
HeyCToM4MBOCTU paboThbl reHepaTopoB PaaNOBOSH U CNOCOObI
ee ycTpaHeHuns
CNOCOBHOCTBLIO NOHUMATbL NPUHLMMLI PaboThl 1 METOLAbI
aKcnnyarauun cCoBpeMeHHOM paanoanekTpPoOHHON U ONTUYECKON
MK-3 annapaTtypbl 1 0bopynoBaHus, kypc "OCHOBbI TEOpUK
(npodheccunoHanbHble KonebaHuii" 0bbsacHsSeT paboTy Takoi OCHOBHOWA
KOMNeTeHLmm) pagunounanyeckon annaparypbl, Tako Kak: reHepaTopbl,

NPUEMHUKN, C*)I/IﬂprbI, nepemMHoOXmnTenn 4acTtoT, Manowywmadine
yCUNNTENN, BUTblE Napbl N KOAaKCKhallbHbIE kabenu.
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBOHOCTBIO NCMNONb30BaTh OCHOBHbIE METOAbI

Lncpp komneteHLUN

MNK-4 Paanon3NYECKNX N3MePeEHUIi - Kypc "OCHOBbI Teopun
(NnpodpeccmoHanbHble konebaHmin" naeT OCHOBbI METOLOB M3MEPEHNS YacToThl,
KOMNeTeHLUMW) neproaa, Nonockl NPONYCKaHns, aMNANTyAHO-4aCTOTHOM

XapakTepucTuku, CpaBO-‘-IaCTOTHOIZ XapakKTepucTnkun.

CMOCOBHOCTbLIO K BIAAEHUIO KOMMbIOTEPOM Ha YPOBHE OMbITHOTO
nonb3oBaTtens, NPUMEHEHNIO MHGOPMALIMOHHBIX TEXHONOT I
MK-5 NS peleHns 3ana4y B 06nacT pagnoTeXHUKN,
(NPOCHECCHOHANbHBIE paumosneKTpOHgleém pannousvku (B COOTBETCTBUM C
KOMMETEHLIMM) npoopmnm%%umem), Onbluyto Ponb B kKypce "OCHOBbI Teopuu

KonebaHui" urpaeT camocTosiTenbHas paboTa no n3yyYeHuio
noBeAeHusi konebartenbHbIX CUCTEM OCHOBaHHAS Ha

NCMONb30BaHNN BbIYUCIIEHWIA B CETU MHTepHeT.

CNOCOBHOCTBIO K MPOPECCUOHANBHOMY PA3BUTMIO U

AK-6 camopasBuTUO B 0651aCTN paanogU3nKN 1 aNEKTPOHUKN -
6onbLyto ponb B kypce "OcHoBbl Teopun konebaHnii" nrpaet
camocCTosITeNIbHOE N3y4YeHne OTAeNbHbIX obnacTein Teopun
KonebaHwiA, fatowee CTyeHTaM HaBblki NPOecCUoHanbHOro

pa3BnTna n caMopa3BuUTUA.

(npodhbeccmoHanbHble
KoMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OcCHOBHblE TepPMUHbI, TEOPEMbI 1N onpeneneHnda Teopun KOﬂe6aHI/II7I, ncnonb3yemblx B pagmogonsnke
N 3NEKTPOHUKE

MeTodbl aHann3a NMHEenHbIX CUCTEM C OLOHOW cTeneHblo csoboabl
MeToL4 pa30BOi MNOCKOCTU
BTOpPOW MeTon JlanyHoBa nccnenoBaHms YCTOMYMBOCTU COCTOSIHUS PABHOBECUS HENTMHENHbBIX CUCTEM

MeTobl aHann3a HeNMNHENHbIX U napameTpunyeckmnx cuctem

2. DONIXEH yMeTb:

LaTb rpamMoOTHOE OnpeaeneHne n ToNKOBaHNE OCHOBHbIX TEPMUHOB, TEOPEM U ONPELENEHNIA TEOPUN
KonebaHuii, NCNONb3yeMbIX B PAANOCU3NKE N INEKTPOHMKE

yMeTb NPUMEHATb MeTo (pa3oBOor MNOCKOCTH
ncnonb3oBaTb METObl aHaNM3a HEeIMHENHbIX N NapaMeTpUyYecKnx CUCTEM

pewarb 3a4a4u Ha cocTaBneHne KonedaTtenbHbIX ypaBHEHU U NOCTPoeHMe Da30BbIX MOPTPETOB
CUCTEM C OLHOM cTeneHbto csobombl

3. ONXeH BnageThb:
AnnapatoM Teopum konebaHuii 1 MPUMEHsSITb ero 4Ns pPeweHnsl NpakTUYecknx 3anay
4. nonXeH OeMOHCTPUPOBaTb CNOCOHOHOCTb Y TOTOBHOCTb:

MpyMeHsTb annapat Teopun konebaHuii Npu peweHn oyHaaMeHTaNbHbIX U NPaKTUYEeCKUX 3anay B
obnactn paanogonanKu.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4eT B 5 cemecTpe.

KETPOHHBH
B_EPCHTET
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PerunctpaumnoHHbii Homep 660314 5AE
CtpaHnua 5 n3 36. 111 yHlf[

S OEMALIGH
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycKa K 3a4eTy

28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u coaepxaHue ayauTopHon paboTbl Mo aucuunanHe/ MOAYno

TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Paspen
AducunnnuHol/
Monayns

CemecTp

Henens
cemecTtpa

Bugabl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpons

Nekuun

MpakTnyeckmne
3aHATUA

paborbl

Na6opatopHble

Tema 1. Jlekuns 1
BeeneHuwe B Teoputio
konebaHwiA.

. |Knaccugpmkaums
konebaHwnii. KonebaHus
B 9KONOrn4yeckKom
cucTteme.

Tema 2. Ilekuns 2
CobCTBEHHbIe
konebaHnsa B NUHEHOM
KOHCepBaTnBHOM
CUCTEME C OOHON
cTeneHblo cBoboabl.
MeTton cpasoBom

. [nnockocTn. ®a3oBbii
nopTpeT NMHEenHon
KOHCepBaTnBHOM
cuctembl. CobCcTBEHHbIE
konebaHusa B NUHEHOM
HekoHcepBaTUBHOM
CUCTEME C OOHOWN
cTeneHblo cBoboabl.

Tema 3. Jlekuns 3
MNMocTtpoeHne ¢oa3oBbIx
NopTPETOB METOOM
N30KNH. Pa30BbIN
nopTpeT NMHenHon
HeKoHcepBaTUBHOM
cuctembl. COBCTBEHHbIE
" [konebaHns B NHEHOW
HeKoHcepBaTUBHOM
cucrteme ¢ ogHom
cTeneHbo cBob0abI B
cnyyae CUNbHOro
3aTyxaHus. dasosbii
nopTper.

PernctpaunoHHbiii Homep 660314
CtpaHnua 6 n3 36.
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Mporpamma amcumnnnmHel "OcHoBbI Teopun konebanuii"; 011800.62 Pannodomanka; AoueHT, K.H. Mamut 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

B HENTMHENHbIX
cucTeMax.

Tema 4. Jlekuns 4

JlBnxeHne B cucteme ¢
OoTTanKMBatoLWeEn CUNON.
CBoboaHble konebaHus

[MocTtpoeHune Pr1

BbiHyX OeHHble

Tema 5. lekuma 5
meTonoMm JlbeHapa.
konebaHns B NUHeEnHoM

cucTeMe ¢ 0OHON
cTeneHbio ceoboabl.

BblHYyXoeHHble

BblHYyXoeHHble
konebaHus B

csobonbl 6e3

Tema 6. Jlekumns 6

konebaHnsa B NUHeNHOM
CUcTeMme ¢ 0gHON
cTeneHbio cesoboapl.

HennHEenHom cucTeme ¢
OOHON CTENEHbIO

anccunaumm sHeprum
(3apayva OdydduHra).

BbiHyXX OeHHble
KonebaHus B

csobombl C

Tema 7. Nekunga 7
HennHenHom cnucTeme ¢
OLOHOW CTEMNEHbIO

anccunauven aHeprum
(3apava OydpgomHra).

. |YpaBHeHus

konebaHuii.

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

BaH-nep-Mons n Penes.
da3oBbIf NOPTPET.
YacTtoTa reHepupyembix

PernctpaunoHHbiii Homep 660314
Crpanuua 7 us 36.
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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

KoopaunHarthbl

MNons.

Tema 9. Jlekumsa 9
MeTon MeoneHHo
MEHSIOWNXCA aMMAnTy .

BaH-nep-Mons. Meton
MeLNEeHHO MEHSIOWMXCS
amnnnTyn B NONsSIPHbIX
kKoopauHarax. PeweHve
ypasHeHus BaH nep

reHepaTopbl.
10.

Tema 10. Jlekuymga 10
PenakcaunoHHbie

[MpenenbHbI Nepexon
OT HEBbIPOX AEHHbIX
konebatenbHbIX CUCTEM
K BbIPOXAEHHbIM.

10

YCcTONYMBOCTb

pe30oHaHC.
Onpegnenexune
11.|Jobnacren
pes3oHaHca no
MeticHepy.

yCcunutenb.

Tema 11. lekuns 11

KonebartenbHbIX CUCTEM.
MNapameTpuyeckunii

napameTpuny4eckoro

MNapameTpuyeckunii

11

JByxKOHTypHas
12.

cncrtemax c n

Tema 12. Jlekuns 12
CwncTeMbl ¢ OByMS
cTeneHsMum ceoboapl.

aBTOKOnebarenbHas
cuctema. CobCcTBEHHbIE
konebaHunsa B NUHENHbIX

cTeneHamm cesobompbl.

12

KonebaHug B

13 BblHYyX oeHHble

konebaHus B

Tema 13. Jlekuns 13

OOHOPOOHbIX Lleno4kax.

OOHOPOOHbIX Lleno4kax.

13
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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

14.

Tema 14. Jlekuns 14
MNapameTpuyeckue
CUCTEMbI C N-CTENEHAMU
cBOOOIbI.
JBYXKOHTYpPHbIV
napameTpuyecknia
yCUnuTENDb 1
npeobpasosaTtesb
4acToThl.

14

15.

Tema 15. Jlekumnsa 15
KonebaHus B
pacnpeneneHHbIX
cucTemax.
ABTOKONEbHaHns B
pacnpeneneHHbIX
cuctemax. Xaotmyeckme
konebarenbHble
cucTeMbl. "SdhekT
6abouykun". CTpaHHbIA
aTTpakTop. dpakransl.

15

16.

Tema 16. NooBeneHue
MUTOroB. 3ayer.

16

17

Tema 17. NpakTnyeckoe
3aHaTtve 1 BbiBopg,
ypaBHEHUs ons
konebaTtenbHbIX CUCTEM.

"\IinaHepunzaums

ypaBHeHNs KonebaHwuiA.
PacyeT cobCcTBEHHOW
4acToThl .

18.

Tema 18. NpakTuyeckoe
3aHaTue 2 lNocTpoeHne
¢oa30BbIX MOPTPETOB.
MeTon cpenHen
KPYTU3HbI ANns
aBToKonebaTenbHbIx
CUCTEM.

19.

Tema 19. NpakTnyeckoe
3aHaTtue 3 lNpumeHeHve
meTtona
MeJIEHHO-MEHSIWNXCH
amMnnuTyA.
Onpepenexne
YCTON4YMBOCTU
KonebatenbHoM

CNCTEMDI.

10
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 20. NpakTuyeckoe
3aHATME 4 Cnctembl C
20.
0 MHOTMMW CTENEHAMM 5 12 0 2
cBoboabl.

Tema 21. NpakTnyeckoe
3aHaTne 5 KoHtponbHas
paboTa .

21.

Tema 22.
CamocToaTtenbHas
paboTa 1
OsHakoMneHmne ¢
22.[knaccudpoukaumen 5 1 0 0 0
Teopun KkonebaHwui.
OsHakoMneHune ¢
OCHOBaMMU
pPannoanNeKTPOHNKMN.

Tema 23.
CamocTogTtenbHas
pabota 2 PacuyeT
(pa30BOro nopTperta
NVHENHOM
KOHCepBaTNBHOM
CUCTEMbI C OgQHON
cTeneHblo cBoboapbl.
Pacuyet dpa3oBbix
TPaeKTopuin NUHENHOMN
KOHCepBaTNBHOM
CUCTEMbI C OgQHON
cTeneHbko cBobOabI Npw
N3MEHEHMN YacCTOThbl.

Tema 24.
CamocTtosiTenbHas
pabota 3 Pacuyet
(hasoBoro noprtperta
konebartenbHoro LC
KOHTYpa Npu Hanm4mm
24.|3atyxaHus n 6e3 Hero. 5 2 0 0
Onpepenexve
MakCuManbHOro Toka
yepes NHAYKTUBHOCTD L,
ecnv MakcunManbHoe
HanpsXeHune Ha
KoHType U.

oT4yert

23. oT4yert

THeT
0 oT4e

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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

25.

Tema 25.
CamoctosTtenbHas
pabota 4 Pacuyet
¢ba3oBoro noprtpera
NNHENHOW
HeKoHcepBaTUBHOM
CUCTEMbI C OOHOW
cTeneHbto ceobobl B
cnyyae
NONOXWUTENBHOIO U
oTpuuatenbHoro
3atyxaHus. BnuaHue
[OBPOTHOCTM Ha
¢oa30Bble TpaekTopun.

oT4yert

26.

Tema 26.
CamocTogTtenbHas
pabota 5 Pacuyet
(pa30BoOro nopTperta
NVHENHOM
HekoHcepBaTUBHOM
CUCTEMbI C OgQHON
cTeneHbto ceoboabl B
cnyyae CUnbHOro
3atyxaHus. BnuaHue
HayanbHbIX YCNOBUA HA
TPAEKTOPUIO ABUXEHUS.

oT4yert

27

Tema 27.
CamocTtoaTenbHas
pabota 6 Pacuyet

‘|[dpa3oBoro nopTpeTa

NVHENHOW CNCTEMbI C
oTTankmnsamwlLen cuion

oT4yert

28.

Tema 28.
CamocTogTtenbHas
pabota 7 Pacuyet
(pa30BoOro nopTperta
Marematmnyeckoro
MasTHKKA.

oT4yert

29.

Tema 29.
CamocTtoaTtenbHas
pabota 8 Pacuet
ha30BOro noprpeta
CUCTEMbI C CyXUM
TPEHMEM.

oT4yert

30.

Tema 30.
CamocTosTtenbHas
pabota 9 Pacuyet
¢pa3o0BoOro nopTperta
mMeTonom JlbeHapa

oT4yert
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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

31.

Tema 31.
CamocToaTenbHas
pabota 10 Pacyet A4X
n @YX konebatenbHOro
KOHTYpa (BbIHY>XOEHHbIE
kKonebaHus).

oT4yert

32.

Tema 32.
CamocTosiTenbHas
pabota 11 Pacuyet AUX
HEeNMHENHON CUCTEMbI
(BbIHY>XX IEHHblEe
KonebaHus).
OnpepeneHne 30HbI
HEeyCTOM4YMBOCTU U
obnactu
doeppope3oHaHca.

oT4yert

33.

Tema 33.
CamocToaTenbHas
pabota 12 Pacuet
hazoBoro noprtperta
aBTokonebartenbHown
CUCTEMbI NpU
pas3nuyHbIX NapameTpax
cuctembl. Ycnosume
CcamMoBO36yXaeHus.
Msrkunin, Xectkumn
PEXMNMbI
CcamMoBO36yXaeHus.

oT4yert

34.

Tema 34.
CamocTtosaTenbHas
pabota 13 Pacuet
(pa30BoOro nopTperta
aBTokonebarenbHom
CUCTEMbI ONNCbIBAEMON
YpaBHEHNEM
BaH-gep-llons.

oT4yert

35.

Tema 35.
CamocTtoaTenbHas
pabota 14 NprumeHeHne
mMeToda MeToaoM
MeOJ/IeHHO-MEHSIOLWMXCS
amnnuTyn Npv pacyeTe
thazoBoro noptperta
aBTokonebarenbHown
cucTeMbl (ypaBHEHMe
BaH-nep-lons).

oT4yert

PernctpaunoHHbiii Homep 660314
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Mporpamma amcumnnnmHel "OcHoBbI Teopun konebanuii"; 011800.62 Pannodomanka; AoueHT, K.H. Mamut I.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

36.

Tema 36.
CamocToaTenbHas
pabota 15
PenakcaunoHHble
reHeparopsl. lMepexon
OT HEBbIPOX AEHHbIX
konebaTenbHbIX CUCTEM
K BbIPOXAEHHbIM.

10

oT4yert

37.

Tema 37.
CamocTtoaTenbHas
pabota 16
O3HakomneHune ¢
KpuTepmsmm
YCTONYMBOCTU
konebartenbHbIX CUCTEM
(Kpome KpuTepues
NanyHoBsa)

11

YCTHbI ONpOC

38.

Tema 38.
CamocTosTenbHas
pabota 17 Pacuet
napameTpuyeckmn
pereHepunpoBaHHOro
KoHTypa. Cnyyawu
ycuneHust n ocnabnenns
KonebaHwui.

11

oT4yert

39.

Tema 39.
CamocTogTtenbHas
paboTta 18 PacuyeT 30H
napameTpuyeckomn
pereHepaumm rno
MewicHepy

11

oT4yert

40.

Tema 40.
CamocTtoaTenbHas
pabota 19 Pacyet
CODOCTBEHHbIX
KonebaHuit B OByX
CBSI3aHHbIX KOHTYypax.
HabnioneHve
nepepacnpeneneHns
3Heprum n3 ogHoro
KOHTypa B ApYroi.

12

oT4yert

41.

Tema 41.
CamocTosTtenbHas
paboTta 20 PacueT
rpadovka BuHa

12

oT4yert

PernctpaunoHHbiii Homep 660314
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Mporpamma amcumnnnmHel "OcHoBbI Teopun konebanuii"; 011800.62 Pannodomanka; AoueHT, K.H. Mamut I.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

42.

Tema 42.
CamocTosTenbHas
pabota 21 Pacyet AYX
n dYX nByx CBA3AHHbIX
KOHTYpOB
(BbIHYXAEHHbIE
KonebaHus).

12

oT4yert

43.

Tema 43.
CamocTtosaTenbHas
paboTta 22 PacueT
OBYXKOHTYpPHOM
aBTokonebarenbHom
CUCTEMbI

12

oT4yert

44,

Tema 44.
CamoctosTenbHas
paboTta 23 Cuctembl ¢
MHOMVMW CTEMNEHSAMU
csobonpbl. Pacuet
KonebaHwi
TPExaToMHOW NIMHENHON
monekynbl (JononHeHus
K NeKunsM.).
O3sHakoMneHue ¢
OCHOBaMW KBAHTOBOM
mexaHukun. KBaHT,
SHEPrns, yPOBHU
aHeprun.

13

YCTHbI Onpoc

45.

Tema 45.
CamocTogsTtenbHas
pabota 24
KonebatenbHble
CUCTEMBI C
pacnpeneneHHbIMu
napameTpamu.
Onpepenexne
BOJIHOBOIO
CONPOTUBNEHNS BUTON
napebi.

14

oT4yert

46.

Tema 46.
CamocTtoaTtenbHas
pabota 25
KonebartenbHble
CUCTEMbI C
pacnpeneneHHbiMu
napameTpamu.
Onpepenexve
BO/THOBOIO
COMpOTMBNEHUS
KoakcuanbHoro kabens.

14

oT4yert

PernctpaunoHHbiii Homep 660314
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Buabl n yacobl
Pasgen ayauTopHOM paboThbl,
UX TpyaoeMKoCTb
N|  Acusnnae)  Cemeotpo ST, (s saca) T oo
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pa60Tb|

Tema 47.
CamoctosTtenbHas
paboTta 26 Pacuet

47 .|pasosoro noprperta 5 15 0 0 0 OoTHeT
Xa0TUYECKOWN CUCTEMBI.
HabnopoeHne
CTpaHHOro arTpakropa.
Tema 48.
CamocTosaTenbHas
pabota 27 N3yyeHune oTueT

48.\noBeneHmns 5 16 0 0 0
Xa0TNYECKOMN CUCTEMBI
npv N3MEHEHUN
amnanTy bl MOAYNALMN.
Tema . torosas 5 0 0 0 3a4ert
doopma KOHTpons
NToro 32 10 0

4.2 CopepxaHvue oUCLUMNUHDI

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

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

[atoTcst OCHOBHblE ornpeaeneHust B Teopun konebanuii. MNpueoastcs npuMepbl konebatenbHbiX
cucteM. MNprBoasaTcs NpuMepbl NMPUMEHEHUS METOL0B Teopumn KonebaHuii B npodeccum
?pagunodounank?. aetca knaccudpmkaums konebatenbHblX CUCTEM MO TUMY NOBTOPEHMUSI OBUXEHMS,
MO KONM4ecTBy cTeneHel cBoboabl, Mo NOTEPSIM B CUCTEME, MO TUMY BHELWHEro BO34eNCTBUS, MO
TUNy ypaBHeHWiA. MprBoauTcs Nnpumep KonebatenbHOM CUCTEMbI HA MPUMEPE 3KONTOMMYECKOA
CUCTEMBI.

Tema 2. Nlekumst 2 Co6¢cTBEHHbIE KoNe6aHUs B IMHEMHOW KOHCEepBaTUBHOW CUCTEME C OOHOW
creneHbto cBoboapbl. Meton dpazoBon nnockocTn. Pa3oBbiv NOPTPET IMHENHOWN
KOHcepBaTUBHOW cucTeMbl. CO6CTBEHHbIE KonebaHus B IMHENHON HEKOHCEPBaTUBHOW
cucteme C OOHOM CTeneHbo cBo6OAbI.

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

PaccmaTpuBaloTcs NMHelHbIe KOHCEPBaTUBHbLIE CUCTEM C OHOI CTeneHbio cBoHoObl Ha NpuMepe
MaTeMaTn4eckoro MasiTHuka v konebarenbHoro KoHTypa. [Jaetcsa onpenenexHve ¢oasoBo
MNOCKOCTN, n3obpaxatoLein To4kun, pasoBoit TpaekTopun, oasoBoro nopTpeta. BoiBoositcs
ypaBHeHMe onucbiBarowmne pasoByo TPAEKTOPUIO NMHENHOM KOHCEPBaTUBHOW CUCTEMbI C OOHOMN
cTeneHbto ceoboabl. CTponTCst ha30Bblil MOPTPET NUHERHOW KOHCEPBATUBHON CUCTEMbI C O4HOW
cTeneHbto cBoboabl. BBoantcs onpeneneHne cobctBeHHOro BpemeHu. [laetcs onpeneneHme
ocoboii ToukM T1na gookyc. PaccmaTpurBatoTcs NUHEHbIE HEKOHCEPBATUBHBIE CUCTEM C OOHOM
cTeneHbto cBoboabl Ha NpuMepe konebatenbHoro KoHTypa. [laetcs onpeneneHme cnaboro
3atyxaHus. Haxoontcs pelweHne cucteMbl AndpdoepeHumanbHbiX YpaBHEHNIA ONUCHIBAIOLWMNX
NVHEHYO0 HEKOHCEPBATMBHYIO CUCTEMY C OHOW CTeneHbto cBoboabl. [laeTcs onpeaeneHune
norapugoMMYecKoro JekpemeHTa 3atyxaHus. [laetcs onpeneneHne nobpoTtHocTw. [lenaetcs BbiBO4
0 HEBO3MOXXHOCTU peLleHNs CUCTEMbl YPaBHEHUI ONa HAX0XOeHUSa dpa3oBoro noprpera.

Tewma 3. Jlekuusa 3 NocTpoeHne cpa3oBbIX MOPTPETOB METOA0M U3OKIUH. Pa30BbIN NOPTPET
NMHENHOW HeKOHCcepBaTUBHOM cucteMbl. COOCTBEHHbIe KOneb6aHns B IMHENHOMN
HeKOHcepBaTUBHOW CUCTEME C OAHOWN CTeNeHb CBOOOAbI B C/lyyae CU/IbHOIO 3aTyXaHus.
da3oBbIl NOPTPET.

KTPOHHEBH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

LaeTcs onpeneneHne n3oknuH. MpuBoanTcs METOL NOCTPOEHMS (Da30BOI TPAEKTOPUM C MOMOLLbIO
N30KNUH. Ha nprmepe nuHeHok KOHCEePBaTMBHOM CUCTEMBI C OOHOIN CTeneHblo cBoboAbl B Clyyae
cnaboro 3aTyxaHus CTponTCst pas3oBblii NopTpeT. [aetca onpeneneHne ocoboi TOUKM Tna gookyc.
[aeTcs onpeneneHne cunbHoro 3atyxaHus. NpreoauTcs pelleHne angohepeHLnanbHoro
ypaBHeHUst pa3oBoin TpaekTopmn. CTpouTcs oa3oBblii NOPTPET NMHENHON KOHCEPBATUBHOA
CUCTeMbI C OIHOV CTeNneHblo CBOBObI B Clyyae CUNLHOMO 3aTyxaHust anst Hoebix koopavHart [ u .
MpuBoautcs adpdpmHHOE NpeobpasoBaHe KOOPAMHAT ANsi MOCTPOEHNS (0a30BOro nopTpeTta
NMHENHOW KOHCepPBaTNBHOW CUCTEMbI C OLHOM CTeneHbto cBOOOAbI B Cly4Yae CUNIbHOrO 3aTyxaHus B
KoopavHaTax x u y. [laetcsa onpeneneHve ocobor To4KM Tuna y3en.

Tema 4. Jlekuus 4 [BunXxeHue B cucteMe ¢ oTtasikusarowlen cunon. CeobonHbie KkonebaHms B
HeNMMHEenHbIX cUcTeMax.

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

Jaetcs onpeneneHne cuctembl ¢ oTTankmearowen cunon. B kayectse npumepa Takom CUCTEMbI
paccMmaTpuBaeTCs NepeBepHyThI MaTeMaTn4ecknin MasTHUK. MNpueogunTtcs peweHne
AndpdpepeHLmanbHOro ypasHeHms gpa3osoii Tpaektopun. PaccumtbiBaeTcsi 1 CTPOUTCSA pasoBbii
NOPTPET CUCTEMbI C OTTANIKMBAIOLWWEN CUNOIN B OTCYTCTBUM 3aTyxaHus. BbIBOOATCS ypaBHEHNS
(0a30BbIX TPAEKTOPUI OJ11 CUCTEMbI C OTTANIKMBAIOLWEN CUNOIA B CllyYae HEHYNEBOro 3aTyxaHus.
CtpounTcs dhasoBblil MOPTPET CUCTEMbBI C OTTANIKMBAIOLWEN CUION B KOOpAMHATaXx 0wl MpuBoanTtca
adhprHHOEe nNpeobpasoBaHmne KoopaMHAT ANsi NOCTPOEHMS (ha30BOro NOPTPeTa CUCTEMbI C
OTTankMBaloLWel CUNoi B koopamnHatax x 1 y. [laetca onpeneneHme ocobon To4km Tmuna ceanno.
Ctpowntcs gmarpamma ocobbix Todek. Ha anarpamme o6o3HavatoTcs obnacT COOTBETCTBYHOWME
0CObObIM TOYKaM TUMa LUEHTP, YCTONYMBBIA GOOKYC, HEYCTOMYMBLI OOKYC, YCTOMYMBLINA y3€n,
HeyCcTon4MBbIA y3en, cenno. [laetca onpeneneHne budpypkauumn. Paccmartpumeatotcs cBo6oaHbIE
KonebaHns B HENMUHENHbBIX CUCTEMAX TUMA MaTEMATMYECKOro MasiTHUKA N CUCTEMbI C CyXM TPEHUEM.

Tema 5. Jlekums 5 MoctpoeHne Pl meTonom JibeHapa. BoiHyXaeHHble KonebaHus B
NMHENHON CUCTEME C OLHOM CTeneHbo cBOOOAbI.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Ha npumepe konebatenbHOro KOHTypa ¢ reHepaTtopoM paccMaTpMBalOTCS CUCTEMbI C
BbIHY>XXAEHHbIMM KonebaHusmn. PaccmatpmBatotcs Tunbl konebaHnii B KOHCEPBATMBHbBIX CUCTEMAX.
Haxoaoutcs 3aBUCUMOCTM OT HaCTOThbl BbIHYXAaloWmx KonebaHuii aMnnuntyabl U oasdbl BbIHY>X AEHHbIX
KonebaHuii B KOHCEpBaTMBHOW cucteme. [laetcs onpeneneHne pesoHaHca. Boisogutcs
3aBUCUMOCTb aMnnnTyobl U dhasbl COBCTBEHHbIX KonebaHuii B cnyyae OeNCTBUS BbIHYXAAOWEN
cunbl. CTpoMTCS BpeMeHHas 3aBUCUMOCTb aMnnuTy bl konebaHuii B KOHType. BoiBoamTcs
ypaBHeHue bueHunii. [lenaetcs npenenbHblil nepexon K HyneBol paccTpoiike YacToTbl. BoiBoautcs
ypaBHeHVe amnnnTyabl konebaHuii npyn pe3oHaHce. Paccmatpusarotcs Tunbl konebaHwii B
HEeKOHCcepBaTUBHbIX cucTemax. [lenaeTcs BbiBOL O BO3MOXHOCTU NpeHebpexXeHns cOOCTBEHHbLIMU
konebaHusimyu. C NoMOoLLbi0 MeToa KOMMAIEKCHbIX aMnanTy A HAX0AMTCS 3aBUCMMOCTM OT 4acTOTbl
BbIHY>X4atowWmx konebaHmin amnnnTyobl U goasbl BbIHYXAEHHbIX kKonebaHnii B KOHCEPBATUBHOM
cucrteme.

Tema 6. Jlekuusi 6 BblHyXeHHble KonebaHusi B TIMHEMHON CUCTEME C OAHOW CTeNeHbIo
cBo6oabl. BbIHYXOeHHble KonebaHusi B HEIMHEMHOW CUCTEME C OOHOM CTENeHbo CBO6OAbI
6e3 puccunauum 3Heprum (3apada LOydduHra).

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

OnpepensieTcs WMpHa PE30HAHCHOW KPUBOW A5 BbIHY>XAEHHbIX KOnebaHuii B TMHENHOW CUCTEME C
O[QHOW cTeneHbto cBoboabl. Haxoautcs 3aBMCUMOCTb WUPUHBI PE30HAHCHO KPUBOWA OT
LOOPOTHOCTM CUCTEMBI. HaxoomTcsa yBennyeHme amnantyabl konebaHuin npyu pe3oHaHce.
MpuBoAMTCSA NPUMEpPbI HEMUHENHBIX CUCTEM ? MaTeEMaTUYECKNIA MasTHUK U KonebaTenbHbIX KOHTYP,
C KaTyWwKOM HAMOTaHHOM Ha OeppOMarHUTHOM cepedHuke. lNpusoantca npumep
aBTOAMOPTM3ATOPOB, MCMONL3YIOWNX HENNHEHOCTL. CTaBuTcs 3agada ydduHra ons

BbIHY>XX OEHHbIX KonebaHuii B HEIMHEHOW CUCTEME C OHOI cTeneHbto cBoboabl. [aeTtca meton
rapMoHu4yeckoro banaHca. 3anucbiBaeTcs ypaBHEHU konebaHuii B HENMHEHON cucTeme 6e3
AVccunaumm aHeprun. YpaBHeHne NpuBoanTcs kK cCobCcTBeHHOMY BpeMeHu. MweTcs peweHne
ypaBHeHun konebaHuii B HENMHENHOM cucteme 6e3 guccunaumnm aHeprum MeTo40M rapMOHNYECKOro
6anaHca. MpmnBoanTtcs meTon paboTbl heppoMarHMTHoOro ctabmnmsaropa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 660314 5AE
CtpaHnua 16 n3 36. 111 VHI:I

S OEALIK G



Mporpamma amcumnnnmHel "OcHoBbI Teopun konebanuii"; 011800.62 Pannodomanka; AoueHT, K.H. Mamut I.B.

Tema 7. Nlekums 7 BblHyXAaeHHble Kone6aHNs B HEIMHEWHOW CUCTEME C OLHOW CTENEeHbIo
cBoboabl C auccunaumen aHeprum (3apava JdyddomHra).

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

BBOOSATCS MOHATUSA XECTKOM U MArKOM xapaktepucTuku. [laetca onpegeneHve metona
rapMoHuyeckoro banaHca. Jenatotca npeobpasoBaHne B COBCTBEHHOE BPEMS U BBOAUTCS
OTHOCUTENbHAas paccTpoiika yacToTbl. C MOMOLWbBIO METOAA rAPMOHMYECcKoro 6banaHca BbIBOANTCSA
AYX ons KOHcepBaTUBHOWN HENMHENHOM cucTemMe C 0HOM cTeneHbio cBoboabl. CTpontcs AYX,
aHanmaupyeTcsi npenenbHbIX Nepexon K MMHenHbIM cucteMam. OB bsACHSETCS NpMHUMN paboTol
doeppopesoHaHcHoro ctabunmaaTtopa. Ob6bSCHAETCS NoBeOeHNE CUCTEMbI MPY YBEMYEHUN 1
YMEHbLWEHUN YacTOTbl. BbIBOAMTCS ypaBHEHME AN 30HbI HEYCTOMYMBOCTUN cMcTEMbl. G NOMOLLbIO
MeToAa rapMoHuyeckoro 6anaHca BoiBoantcs AYX onsi HEKOHCEPBATVMBHOW HENMHEHOW CUCTEME C
04Hoin cTeneHbto cBoboabl. CTpoutest AYX, aHannanpyeTcs NpeaenbHbIX NEPexon K NTMHERHbIM
cuctemaM. Ob6bSICHAETCS NOBEAEHNE CUCTEMbI MPU YBENNYEHNN N YMEHbLWEHNN YacTOTbl.

Tema 8. Nlekuus 8 ABTOKONe6arenbHble CUCTEMbI C O4HOMN CTENEHbIO CBO60AbI. Mpumepsbl
reHepatopos. YpaBHeHusi BaH-pep-ons n Penes. ®a3osbin noptper. YacToTa
reHepupyembix Koneb6aHun.

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

[aetcs onpeneneHvne asTokonedaTenbHbIX CUCTEM TOMCOHOBCKOIO Y penakcaumMoHHOro TUMOB.
PaccmatpuBatoTcs npyMepbl aBTokonebatenbHbIX CUCTEM HA OCHOBE MONEBOr0 TPaH3UCTopa,
TYHHENbHOro AMoaa 1 no cxeme NHOYKTUBHOW TPexXToykn. [laetcsa onpeneneHme MrHOBEHHOM
KpyTu3Hbl. BeiBOOUTCS ycnoBrne camoBo30yxaeHne reHepartopa. [enaercs annpokcumaums
MIHOBEHHOW KPYTWU3HbI MOIMHOMOM TpeTen cteneHn. BoiBoautcsa ypasHeHve Ban-nep-lons. daetcs
ypaBHeHue Penes. YpaBHeHue Ban-nep-lons n Penesi nepeBoastcs B COBCTBEHHOE BPEMSI.
CTpounTcs (ha3oBbIfi NOPTPET ANs aBTOKoNnebaTenbHbIX CUCTEM, OMUCHIBAEMbIX YPABHEHNSMM
BaH-pep-lMons n Penes. Onpepensietcs yactota aBTokonebaHuii.

Tema 9. Jlekumnsa 9 Meton megneHHo MeHsoWwMxca amnautya. KoopavHatel BaH-pep-ons.
MeTton menneHHO MEHSAIOLLMXCS aMNanUTy A, B NONSPHbIX KoopauHaTtax. PelleHne ypaBHeHUA
BaH pep lMNons.

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

JatoTtcs ycnosumsa ons noCTPOEHNs reHepartopa rapMoOHMYecknx curHanos. OnncbiBaeTcs MeToq
cpenHel KpyTuaHbl. [laetcs onpeneneHne MIrkoro U XecTokoro peXxmumoB camoBO30yXaeHus.
BeoonTtca Bpalwarowascsa cuctema koopauHar. Jaiotcsa onpeneneHnsa koopavHat BaH-gep-llons.
Jaetca onpegeneHve Mmetoaa MeaneHHO-MEHSAOWNXCA aMnanTyn. BolBOANTCS BbIpaXeHUs Ons
YKOPOYEHHbIX ypaBHEHUI METOAa MEOSIEHHO MEHSIOWNXCA aMNAnUTy L B KoopanHatax BaH-gep-Mons.
JaioTtcs npeumylecTsa n HegocTatkm MeTofa MedneHHo MeHawmxes amnnutya. lNprusoautca
NPUMEHeHne MetToa MeafieHHO MEHSALWMWXCSA aMnnTy L ong NMHENHOW HEKOHCEPBATUBHOW CUCTEMBI
C OOHOI cTeneHbto ceoboabl. [JaioTca onpeneneHnst NonsipHbiX KoopanHat. BelBoanTCS BolpaxeHus
NS YKOPOYEHHbIX YPaBHEHWUIA METO4A MEASIEHHO MEHSOWMNXCS aMNANTYy 4 B MOASPHBbIX KOOpAUHATAX.
JaioTtcs npeumylecTsa n HegocTatkm MeTofa MedneHHo MeHaowmxes amnnutya. lNprusoautca
npUMeHeHVe MeToda MeaNeHHO MEHAIOWNXCS aMnnuTyd ong ypasHeHus BaH gep lNong. Pewatotcs
YKOPOYEHHbIE ypaBHEHNS Ans ypaBHeHus BaH gep MNong. CtpouTca nonyvyeHHas 3aBUCUMOCTb
amMnAnTyabl KonebaHmin OT BPEMEHMN.

Tema 10. Jlekuus 10 PenakcaumoHHble reHepartopbl. [penenbHbin nepexon oT
HEeBbIPOXAEHHbIX KoNebaTtenbHbIX CUCTEM K BbIPOXA,EHHbIM.

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

Ob6bsicHsieTcst cxema paboTbl penakcauMoHHOro reHepatopa Ha HeoHoBow namne. O6bsicHsIeTCs
cxema paboTbl penakcaunoHHOro reHeparopa Ha TyHHenbHOM anoae. Cxema penakcaumoHHOro
reHepartopa Ha anemeHTe ¢ S-o06pa3Holi XxapakTepUCTMKO MoAepHM3npyeTcs. BelBoanTcs
BblpaxeHue ons pasoBoi Tpaektopun. [laetcs onpeneneHne BbipoXaeHHbIM cuctemam. Cxema
penakcauuoHHOro reHepaTopa Ha aneMeHTe ¢ S-06pasHoi xapakTepUCTNKOA MOAEPHN3NPYETCS B
HEBbIPOXAEHHYIO cncTemy. BoiBoantcs ypaBHeHne asuxerust. CTpoutcsa ¢oasosblil mopTpeT
MeTonoM JIbeHapa. V3yyaeTcsi noseneHve oa3oBbix TPAEKTOPWIA NpU NEPEXoAe K BblIPOXAEHHbIM
cuctemaM. [laetcs 060CHOBaHME CKaYKOB.
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Tema 11. Jlekums 11 YcTonumBocTb KonebarenbHbix cucteM. NMapamMeTpnueckum pe3oHaHC.
OnpepneneHue obnacren napameTpuyeckoro pesoHaHca no MewncHepy. MapameTpuyeckum
ycunurenb.

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

LatoTtcsa onpeneneHns ycToin4ymBocTn konebatenbHbix cucteM. [aetcs onpeneneHne ycTon4ymBoCcTU
no JlanyHos.y. lNpuBoantcs BTopon meton JisnyHoBa Ons nomcka yCToM4MBOCTM NMUHEMHbBIX CUCTEM.
MpuBoguTtcsa BTopon meton JlsnyHoBa ans nomcka yCTOMYNMBOCTU HENMMHENHBIX cUCTEM. [1pnMeHeHne
BTOpOro Metoda JlsinyHoBa onsi uccnenoBaHnst yCTOMYMBOCTM aBTOKONebaTeNbHbIX CUCTEM,
onucbiBaeMbix ypaBHeHneM BaH nep Mons. OnpeneneHne napameTpruyeckmx CUCTEM.
[MapameTpuyeckas cuctema Ha npumepe kadenen. lNapametTpuyeckas cmctemMa Ha OCHOBE KOHTypa
C HENMMHEHOM eMKOCTbt0. BbIBOI YKOPOYEHHbIX ypaBHEHWIA. YcuneHne n ocnabneHne cobCTBeHHbIX
konebaHui nog NnapameTpuyecknm Bo3gencteneM. YpaesHeHne Matbe. Onpenenerve
KoadhpuumeHTa napameTpmyeckoro ycuneHns. Cumeka ypaBHeHns ons todek 0 u tay. PeweHune
cucTeMbl anrebpanyecknx ypasHeHuil. BeeneHne oTHoweHUs nepunonos konebaHuin 6eta. Mownck
obnacTeit ycuneHus npu KpaiHe ManoM napameTpuyeckom sosaencteun. OnpeaeneHne obnacrei
napameTpunyeckoro pesoHaHca no MericHepy. VIameHeHne obnacTei napamMeTprnyeckoro pe3oHaHca
B CNy4Yae HEKOHCepBaTUBHON cucteMbl. [NapameTtpuyecknii yeunutens. OnpeneneHns CUnbHoro u
cnaboro pe3oHaHca. Hepoctatkum 0JHOKOHTYPHOrO napaMeTpuyeckoro yCunmnTens.

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

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

CucTeMbl ¢ AByMs cTteneHsmu cBoboabl. Beibop koopanHat, napumnanbHble 4acToTbl. [onyyeHne
ypaBHEHNS OBUXEHNS NS OBYX CBSA3AHHbIX KOHTYPOB. BbiBoA cOBCTBEHHbIX YacToT. [MpoBepka
BblpaXeHns Ons COOCTBEHHbIX HACTOT MPU HYNEBOW CBA3M MeXy KOHTypamu. BoipaxeHus ons
CODOCTBEHHbIX 4ACTOT MPWU Manol CBA3N MeXAY KOHTypamu. PacnonoxeHme co6CTBEHHbIX 4acToT
OTHOCUTENbHO NapumanbHbiX. Hynesas pacctpoika mexay KoHTypamu. KoadpduumneHTbl
pacnpeneneHns aMmnanTtyn Ha cobCTBEHHbIX YacToTax. BeiBoabl N3 ypaBHeEHWI ons KO3hOMUNEHTOB
pacnpegeneHus amnnutyn. OnpeneneHme HopManbHbIX koopauHart. ['padovk BuHa.
KoadppuumneHTbl pacnpeneneHns amnantyn Npy Hyneesow pacTtporke. bueHns B cucteme opyx
CBSI3aHHbIX KOHTYPOB. BblHyXaeHHble KonebaHnsi B cuctemax ¢ AByMsi cteneHsamm csobonbl. A4X n
dYX. dunbTp-npobka. A4X cuctembl ¢ 3atyxaHneM. A4X cncTembl C HyNEBOI PaCCTPOKONM,
onTumManbHas cBa3b. [IByXKOHTYpHas aBTtokonebaTtenbHas cuctema. Pexumbl raweHus un
3aTarnBaHus.

Tema 13. Jlekums 13 KonebaHusi B oo4HOPOAHbIX Lienoykax. BoiIHyXaeHHble KonebaHus B
OOHOPOOHbIX LLenoyKax.

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

CobcTBeHHbIe KonebaHusi B IMHERHbIX CUCTEMAX C N cTeneHsiMmn ceoboabl. MoandmumpoBaHHoe
ypaBHeHue JlarpaHxa. KonebaHns n-atomHoin monekynbl. Jlazep Ha CO2. OnpeneneHune
OOHOPOAOHOW Lienoykm konebartenbHbIX KOHTYPOB 6€3 anccunaunm sHeprum. SnemMeHT cea3un. Bouisog
ypaBHEHMS OBUXEHMS O/ OOHOPOAHONM LenoYkn konebaTtenbHblXx KOHTYPOB. [NapumanbHas YacTtoTta
N KO3PPULIMEHT cBA3N. [IMCNEepPCUOHHOE YpaBHEHNE Lenoykn. MpaHnyHble ycnosusi. CobCTBEHHbIE
yacToTbl. KonebaHus Toka B KOHTypax LEenoYykn Ha s-COBCTBEHHOM YacToTe. BblHyXAeHHbIe
konebaHus B 04HOPOAHbIX Lienoykax. JducnepcmoHHoe ypaBHeHme Lenouku. Npsmas n obpartHas
BONHbl. BonHoBoe conpoTuenerne uenodkn. CornacoesaHue Harpysku. lNoseaeHne Lenoykm
KOHTYPOB NPV YacToTe reHepaTopa BHe Nonockl nponyckaHns. A4X ogHOPOAHOM LENoYKu
KonebaTtenbHbIX KOHTYPOB.

Tema 14. Nlekuus 14 NapameTpuyeckne CUCTEMbI C N-CTENEHsAMU CBOOOAbI. J1BYXKOHTYpPHbIN
napaMeTpuyeckum ycunurtenb u npeobpasosaresib 4acToThl.

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

MocTpoeHne napaMeTpuU4eckmx CMCTeM C N-cteneHsamm ceobonapbl. KeaHToBaHue. Nepenaya sHeprum
Mexay anemeHTamu. Boioa ypaBHeHun MeHnun-Poy. [1ByXKOHTYpPHbI pereHepaTuBHbIA yCUNUTENb.
YpaBHeHns MeHnu-Poy B npyMeHeHUM K ABYXKOHTYPHOMY pereHepaTtuBHOMY YCUIUTENIO.
MNpeobpasoBatenb 4acToThbl. YpaBHeHust Mennu-Poy B npyMeHeHMN K NpeobpasoBaTtento 4acToThl.
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Tema 15. JNlekuusa 15 KonebaHus B pacnpepneneHHbiX cuctemax. ABTokonebaHus B
pacnpepneneHHbIX cuctemax. Xaotmyeckue KonebarenbHble cuctembl. "dcpdoekT 6aboukn”.
CrtpaHHbIn aTtTpakTop. dpakTtanbl.

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

KonebaHus B pacnpeneneHHbix cuctemax. [ByxnpoBonHas nmHus. TenerpadHble ypaBHEHUS.
YpaBHeHus pacnpocTpaHeHns BONHbl. PasoBas cKkopocTb. [1penenbHbi nepexon OT 04HOPOLHOM
LLlernoYkmM KOHTYPOB K CUCTEME C pacrpeneneHHbiMm napametTpamu. BonHosoe ypasHeHne. dasosas
NOCTOSIHHAs UMW BONHOBOE 4MCno. BonHoBOe conpoTtueneHne nuHun. lucnepcust B cCUCteme C
pacrnpeneneHHbIMM napametTpamu. [pumepbl CUCTEM C pacnpeneneHHbIMA napaMmeTpamu.
ABTOKONebaTenbHbIE CUCTEMbI HA OCHOBE CUMCTEM C pacnpeneneHHbIMy1 napameTpamu. MNoctpoeHune
NPEeUN3NOHHbIX FTEHEPaTOPOB C ANUCKPETHO U3MEHSIEMOI YacTOTON. XaoTuieckne konebatenbHble
cucTeMbl. MNprMepbl xaoTnyeckux konebaTenbHbix cucteM. PazoBblli MOPTPET Xa0TUHECKOA
KonebatenbHoi cuctembl. CnekTp xaoTnyeckown cuctemMbl. ATTpakTop. CTpaHHbIA aTTpakTop.
ATTpakTop JlopeHua. ekt Haboukun. CeveHune lMNMyaHkape. BeeneHune B Teopunto gopakTasnos.

Tema 16. NopBeneHue utoros. 3ayer.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
OcHoBHble TeopeMbl Kypca. IHTepakTMBHOE 006CYyXAeHMEe NEeKUWA.

Tema 17. MNpakTnyeckoe 3aHsiTue 1 BoiBog, ypaBHeHUs AN KonebarenbHbIX CUCTEM.
NuaHepu3sauus ypaBHeHUst KonebaHmi. Pacuet co6CTBEHHOM YacToThl .

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

http://www.gmamin.kpfu.ru/to/pract/pract1.pdf PaccmatpuBaeTtcs Tpy cnocoba BbiBOAA YPaBHEHNS
KonebaHui Ans OCHOBHbBIX CUCTEM, METOAbI INAHEPU3ALIMMN U MONYYEHNS NapaMeTpoB
kKonebatenbHoOl cnctembl. B kavecTBe npumepa pewaetcs 1 3agadya Bcemu Tpemst cnocobamu.
CTyneHTbl CaMOCTOSITENBHO pewaroT 3 3a4a4n ¢ nocnenyowmm pa3bopom Nx peleHns y 4OCKK B
ayomTopun.

Tewma 18. lNpakTnyeckoe 3aHaTue 2 NoctpoeHne dpa3osbix NnoptpetoB. MeTon cpenHen
KPYTU3HbI ANl aBTOKONEOaTeNbHbIX CUCTEM.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract2-3.pdf PaccmaTpuBaeTcs OCHOBHbIE OnpeneneHus
(ba30B0oM NAOCKOCTU. B kayecTBe npvMepa pelwaeTtcs 2 TUNoBbIX 3a4a4un no MmexaHvke. CTyaeHTbl
CaMOCTOATENbHO pewatoT ewe 1 3agady ¢ nocneaywmm pasbopoM ee peLeHns y JOCKM B
ayouTtopun. B kadecTBe npuMepa pewaetcs ewe 1 Tunosas 3agadyum no pagunousunke. CTyoeHTb
CaMOCTOATENbHO pewatoT ele 3 3a1a4n ¢ nocneaywmnm pasbopom X peleHns y 4OCKN B
ayomTopun.

Tema 19. lNpakTnyeckoe 3aHsaTne 3 NpumeHeHne MeToaa MensieHHO-MEHSIOLLUXCS aMMN/IMTYA.,
OnpepneneHve ycTonumBocTU KonebatesbHOM CUCTEMbI.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract4.pdf PaccmaTtpusaeTtcs npumeHeHne metona
MeLIeHHO-MeHswWnxca amnnntyd. B kayectse npumepa pewaetca 1 Tunosas 3agada B NONSPHbIX
KoopavHTax. CTyaeHTbl CaMOCTOSTENBHO PELAIOT ee Xe B koopauHaTtax Ban-gep-ons ¢
nocnenyowmnm pasbopom nx peweHns y 4ockn B ayautopum. Vicnonb3ys nonyYeHHblid pedynbTar
paccMaTpuBaeTcs yCTOMYMBOCTb KonebartenbHon cuctembl. CTyoeHTbl pewaroT ee YCNOXHEHHYIO
3a4a4vy Ha yCTOMYMBOCTb C MOCNEyoWnM pa3bopom Nx peweHns y 4OCKU B ayAUTOPUN.

Tema 20. NpakTnyeckoe 3aHaTMEe 4 Cuctembl C MHOrMMU CTeneHsiMM cBo6oabl.
npakTnyeckoe 3aHsitne (2 4aca(os)):

http://www.gmamin.kpfu.ru/to/pract/pract5.pdf PaccmaTtpureaeTcs OCHOBHbIE NMpueMbl onpeneneHns
KonunyecTea 0606LEHHbIX KOOPANHAT U MOCTPOEHMUS YPaBHEHNS ABUXEHNSI CUCTEM C MHOTMMU
cTeneHsiMn ceoboabl. B kayecTBe npumepa pellaeTcs 2 Tmnosble 3agadn. CTyoeHTbl
CaMOCTOATENbHO PeLatoT elle HECKOSbKO 3aaa4y ¢ pa3bopoM VX pPeLeHns y JOCKM B ayAMTOPUN.

Tema 21. NpakTnueckoe 3aHaTne 5 KoHtponbHas pabora .
npakTudeckoe 3aHsitne (2 yaca(os)):
MpoBoauTCS KOHTPONbHasA paboTa uU3 Tpex 3ana.
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Tema 22. CamocTosiTenibHas pabora 1 O3HakoMneHue ¢ Knaccucpukaumen Teopum KonebaHuin.
O3HakomneHue ¢ OCHOBaMU paano3NeKTPOHUKM.

Tema 23. CamocTositenbHas pabota 2 Pacuet ¢ha3oBoro noprpera 1IMHEWHON KOHCEPBaTUBHOWN
CUCTEeMbl C OOHOM CTeneHblo cBo60abl. PacueT dpa30BbIX TPAaeKTOPUIA IMHENHOMN
KOHCEepBaTUBHOW CUCTEMbI C OAHON CTeNeHbo CBOO6OAbI NPYU U3MEHEHUM YaCTOTbI.

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

Tema 25. CamocTositenbHas pabota 4 Pacuet chasoBoro noprpera 1IMHENHON
HeKOHcepBaTUBHOW CUCTEMbI C OQHON CTeNeHbo CBOOOAbI B C/yyae NosoXUTENbHOro 1
oTpuuaTeNnbHOro 3atyxaHusi. BnusiHue no6poTHOCTM Ha ha30Bbie TPAeKTOPUM.

Tema 26. CamocTosiTenbHas pabora 5 Pacuet chazoBoro noprpera 1IMHENHOMN
HEeKOHCepBaTUBHOM CUCTEMbI C OLHON CTeneHbo CBO60AbI B C/lyyae CU/IbHOIO 3aTyXaHus.
BnnsiHue HayanbHbIX YC/IOBUMA HA TPAEKTOPUIO ABUNXEHUS.

Tema 27. CamocTosiTenbHas pabora 6 Pacuet chaszoBoro noprpera IMHEWHON CUCTEMbI C
oTTasKuBaloLL,en CUNoun

Tema 28. CamocTosiTenbHas pabota 7 Pacuet ¢ha3oBoro noprpera MareMaTm4eckoro
MasiTHUKaA.

Tema 29. CamoctositenbHas pabota 8 Pacuet ¢ha3oBOro noprpera CUCTEMbI C CYXUM TPEHUEM.
Tema 30. CamocTositenbHasi pabota 9 Pacuet chasoBoro noprpera Mmetonom JibeHapa

Tema 31. CamocTositenbHasi pabora 10 Pacuetr AUX n PYX konebatenbHOro KOHTypa
(BbIHYX,OEeHHble KonebaHus).

Tema 32. CamocTositenbHasi pabora 11 Pacuetr AUX HeNMHENHOW CUCTEMDI (BbIHYXAEHHbIe
KonebaHus). OnpepeneHne 30HbI HEYCTOMYNBOCTU N obnacTn cpeppope3oHaHca.

Tema 33. CamocTositenbHasi pabora 12 PacueT cpha3oBoro noprpera aBTokonebarenbHomn
CUCTEMbI NMPU pa3InyHbIX NapaMeTpax cucTeMbl. YcnoBue camoBo3oyxaeHus. Markum,
XEeCTKUM peXuMbl CaMOBO30YyXOeHNA.

Tema 34. CamocTositenbHasi paborta 13 Pacuet cpba3oBoro noprpera aBTokonebarenbHON
cucTeMbl onucbiBaemMon ypasHeHnem BaH-pep-lons.

Tema 35. CamoctositenbHas pabora 14 NMpuMeHeHMe meToaa METOLOM
MeOJIeHHO-MEHSIOLWUXCS aMNAUTy A Npu pacyeTte ¢pa3oBoro noprTpera aBTokonebarenbHom
cuctembl (ypaBHeHue BaH-pep-llons).

Tema 36. CamoctositenbHasi pabota 15 PenakcauunoHHble reHepartopbl. MNepexon ot
HeBbIPOXAEHHbIX KonebaTenbHbIX CUCTEM K BbIPOXAEHHbIM.

Tema 37. CamoctosiTenbHas pabora 16 O3HakoMneHue ¢ KpUTepusMM yCTOMYNBOCTU
KonebarenbHbIX cUCTEM (KpoMme Kputepues JIsinyHOBa)

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

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

Tema 40. CamocTositenbHas pabota 19 PacueTt co6¢cTBEHHbIX KOne6aHum B ABYX CBA3aHHbIX
KOHTypax. HabniopeHue nepepacnpeneneHust 3Heprum n3 oaHOro KOHTypa B ApYrom.

Tema 41. CamoctositenbHas pabora 20 Pacuet rpacpuka BuHa

Tema 42. CamoctositenbHas pabora 21 Pacuetr AUX n @YX nByx CBA3aHHbIX KOHTYPOB
(BbIHYX,OE€HHble KonebaHus).

Tema 43. CamocTosiTenibHas pabota 22 PacueT ABYXKOHTYPHOM aBTOKONEebaTenbHOM CUCTEMDI

Tema 44. CamocTosiTenbHas pabora 23 Cucrembl ¢ MHOrMMM cTeneHAMU cBoboabl. Pacuer
KonebaHun TpexaTtoMHOW IMHENHON MoNeKy bl (JononHeHus K nekuusim.). O3HakomneHue ¢
OCHOBaMW KBaHTOBOM MeXaHMKWU. KBaHT, 3Heprus, ypoBHU 3HEpPruu.

Tema 45. CamocTositenbHas pabota 24 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napameTtpamu. OnpepneneHne BOIHOBOro CONPOTUBNEHNSA BUTOM Napbl.
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Tema 46. CamocTosiTenbHas pabota 25 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napameTpamu. OnpepneneHne BOIHOBOro CONPOTUBIIEHUS KOaKCcuanbHoro kabens.

Tema 47. CamoctositenbHasi pabora 26 Pacuet ¢pa3oBOro noprpera XxaoTu4ecKom CUCTEMbI.

Ha6niopeHune cTtpaHHOro arTpakTopa.

Tema 48. CamocTosiTenbHas pabora 27 U3yueHne noBefeHUs XaOTUYECKOWN CUCTEMbI NP
M3MEHEeHUU aMnNANTyabl MOAYNALUMN.

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemectp Hepens | camocTtositenbHom [TpynoeMKOCTb g&%ﬂ:g;?:;gﬁga
AducumnnmHbl cemecTpa paboTbl (B yacax) paboTbl
CTyOEeHTOB

Tema 22. YteHwne
CamocToaTenbHas nuTepartypbl No
pabota 1 Kypcam
O3HakomneHmne ¢ MexaHukKa,

22.|knaccugomkaumen 5 1 9NEeKTPU4EeCTBO U 1 oTyet
Teopun konebaHwuii. MarHeTU3M.
O3HakomneHwue ¢ MooroTtoska
OCHOBaMu KpaTkoro otyeTa
PanN03NEKTPOHUKMN. 0 BCTpe:
Tema 23.
CamocTtoaTenbHas
pabota 2 Pacuyet Pacuyer
¢ba3oBOro noprtperta a3oBoro
NNHENHOW nopTperta
KOHCepBaTMBHOM NVHENHON
CUCTEMbI C OOHOMN KOHCepBaTMBHOM

23. cTeneHbto cBoboabl. 5 2 CI/ICTelf/)IbI c 1 oTHeT
Pacyet ¢oazoBblix OJHOW CcTeneHblo
TPaeKTopun NUHENHOM cBoboapbl Ha
KOHCepBaTBHOM OCHOBE
CUCTEMbI C OOHOMN web-nHTe
cTeneHbo cBo60OabI NpU
N3MEHEHUN 4acTOoThbl.
Tema 24.
CamocToaTenbHas
pabota 3 Pacuyet Pacuet
pasoBoro noprperta pasosoro
konebatenbHoro LC nopTperta
KOHTYpa npu Hann4mm KonebaTenbHOro

24.|3aTyxaHusi n 6e3 Hero. 5 2 LC koHTypa npwu 1 oTyet
Onpenenenuve Hannu4nm
MakKCUManbHOro Toka 3aTyxaHus 1 6e3
4yepes MHOYKTUBHOCTDL L, Hero Ha ocHoBe
ecnn MakcumarnbHoe web-uH
HanpsXxeHue Ha
KOHTYpe U.

PerncrpaumnoHHblii Homep 660314 OAEKTPOHHEBEH
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 25.
CamocTtoaTenbHas
pabota 4 PacuyeT Pacuer
(pa3oBoro nopTpeTa (pa30Boro
NINHENHOW } nopTpeta
HEKOHCEepPBaTMBHOW VA
o NNHENHOWN
25, [CVICTEMBI G OLHOM 5 3  [HekoHcepBaTUBHQW 1 oT4yer
cTeneHblo cBoboabl B
cnyyae CUCTEMbI C
NONOXUTENBbHOMO U gg:g gﬂﬂiﬂeHb}o
oTputarensHoro cnyyae nonoxuT
3atyxaHus. BnusHne
LOOPOTHOCTM Ha
(pasoBble TpaekTopuun.
Tema 26.
CamocToaTenbHas
pabota 5 Pacuyet Pacuet
paszoBoro noprperta hazosoro
NNHENHON nopTperta
HEeKoHcepBaTUBHOM NNHEenHomn
26.|/cnctembl C 0gHOM 5 3 HEeKOHCepBaTUBHQN 1 ortyert
cTeneHblo ceoboabl B CUCTEMbI C
cnyyae CUnbHOro OLHOW CTENeHbIO
3artyxaHus. BnnsaHne ceoboapl B
HayanbHbIX YCNOBUIA HA cnyyae cunbHor
TPaAEKTOPUIO ABUXEHUS.
Pacuet
pasosoro
Tema 27. nopTpeta
CamocToaTenbHas NIMHENHOW
57 pabota 6 PacuyeT 5 4 |cvcTembic 1 oTyeT
‘[dpa3oBoro noprpeta oTTankmearoLwwen
NINHENHOW CUCTEMbI C CUNon Ha OCHoBe
oTTankmearowen cunom web-nHTepdenca
camocToaTen
Pacuer
hazosoro
Tema 28. noprtpeta
CamoctosiTenbHas MaTeMaTnyeckorg
o8 pabota 7 Pacuyet 5 4 [MasiTHMKa npw 1 oTyer
‘[dpasoBoro noprtperta pasHbIX
MaTemMaTn4yeckoro HayasnbHbIX
MasTHUKA. YCNOBUSX Ha
OCHOBe
web-nHTepd
PeructpaumnoHHbIii Homep 660314 OBAEKTPOHHEH
Bl VHUBEPCHTET
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Buabl
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl pcemecrpa paboTbl (B yacax)
pabortbl
CTYyAOEeHTOB
Pacyer
Tema 29 ¢a3oBoro
CamocToaTenbHas roprpera
CUCTEMbI C CyXUM
29 pabota 8 Pacqer 5 4  |TpeHveM Ha 1 oT4yer
‘|pazoBoro noptpeta OE):H oBe
NCTEMBI XM o
? gHieM ccy web-nHTepdency
P ' CaMOoCTOoATENBHON
paboTbl (ht
Pacuer
hazosoro
Tema 30. roptpera
CamocroaTenbHas ﬂi;zgog s
30.|pabota 9 Pacuet 5 5 P 1 oTyeT
3artyxaHus Bmoa
paszoBoro noprperta Ax+yBx’\3+Cx"5
MeToaoM JlbeH
eTooM JlbeHapa Ha OCHoBE
web-uHTepgency
ca
Pacuet A4X u
Tema 31. dYX
CamocToaTenbHas KonebaTenbHOro
pabota 10 Pacuyet AYX KOHTypa
31.|n ®YX konebatenbHOro 5 6  |(BbIHyXAEHHbIE 1 oT4yer
KOHTypa (BblHY>XOEHHblEe KonebaHus) Ha
KonebaHus). OCHOBE
web-nHTepdency
camocToaTen
Tema 32.
CamocTosiTenbHas Egﬁ;ﬁ; I;:’(I));
pabota 11 Pacuyet AUX CACTEMBL
HENIMHENHOW CUCTEMbI
(BbIHY>XX OEHHble (BbIHyXAGHHbIS
32. KoneBaHms) 5 7  |konebaHus) Ha 1 oTyet
. OCHoOBE
Orperarilite sois e unrepepenca
06)¥IaCTI/I CaMOCTOATENbHON
T
doeppope3oHaHca. pato
Tema 33.
CamocToaTenbHas
pabota 12 Pacuet ;Z%l:)eBTor o
pasoBoro noprperta nopTpeTa
232;&1‘?%?”%0” aBToKonebatenbHOM
33. pasnnyHbIX NapameTpax 5 8 ng;mz'b&p” 2 oTHeT
cuctemsbl. Ycnosue ﬁa AMETDAX
CcamMoBO30yXOeHUS. cmF:)T eMblﬁ a
Msarkunin, XecTkui b
OEXIMbI OCHOBE Web-UHT
camMoBO30yXOeHUS.
PerncrpaumnoHHblii Homep 660314 DAEKTPOHHEH
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Pacuer
Tema 34.
CamocToaTenbHas ﬂ%a;T%BeOT?
pabora 13 Pacuer aBTokonebartenbHo
34 ¢pasosoro noprpeta 5 9 [cuctembl 1 oT4yer
‘laBTOKONEOATENBHOWA OMNCIBAEMOI
CUCTEMbl OMNNCLIBAEMOW
ABHEHVEM YpaBHEHNEM
)Ié%H-,ue Mons Ban-nep-lons
P ' Ha ocHoBe web
Tema 35.
CamocToaTenbHas
pabota 14 MNpumMeHeHne ESS;ZLSHMGM
METOAa METOLOM METOAa METOLOM
MeONIEHHO-MEHSIOLNXCS
M HHO-MEHSIOWMXCS
35.|amnnnTyn npu pacyete 5 9 aSﬁgﬁT ;n eM rounXesy oTyer
pasoBoro noprtperta acqug P
aBToKOnebaTenbHoM &asosoro
CUCTEMbI (YpaBHEHNE MOPTPETa aBTOK
Ban-nep-lons).
Tema 36.
CamocToaTenbHas FP:F?:K;:%MS:ILHG
pabota 15 OCHOpBe P
PenakcaunoHHbl .
36. reeHeapgfcl)-lpg I'Iegexo,u 5 10 |web-umHTEpgoericy 1 oTyeT
OT HEBbIPOXAEHHbIX gghﬁng%cmTeanov
konebaTenbHbIX CUCTEM i .
K BbIPOXAEHHBIM. (http://www.gmamin.kpfu.ru
Tema 37. Mownck
CamocTosiTenbHas JIOMONTHUTENBHOM
pabota 16 nuTeparypbl 0
OsHakomneHue ¢ KpuTepusix
37.[kputepnsamu 5 11 |ycTonymsocTn 2 YCTHbI ONpPOC
yCTONYNBOCTY konebaTtenbHbIxX
KonebaTenbHbIX CUCTEM CUCTeM.
(KpoMe KpuTepunes Odbopmnerne
IsanyHoBa) peaynbTaTo
Tema 38.
CamocToaTenbHas E:g;nenTeTpmquKm
pabota 17 Pacuet
napameTpuyecku E;:?HegmklgosaHHoro
38.|pereHepnpoBaHHOro 5 11 OCHO&% 1 oT4yer
KoHTypa. Cnyuan web-nHTepdency
yCuneHus n ocnabneHuns ]
coneBaHni CaMOCTOSITENbHOW
: paboTbl (htt
PervcTpauunoHHblii Homep 660314 % -;;itlg'flappfgi{l;‘g ¥
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Pacyert 30H
Tema 39. napameTpuyeckol
CamocTosTtenbHas pereHepawmm no
39. paboTta 18 Pacqu 30H 5 11 MewcHepy Ha 1 oTyeT
napameTpu4eckom OCHOBEe
pereHepauum rno web-nHTepdency
MelicHepy CaMOCTOSATENTbHOW
paboThbl (
Tema 40.
CamocToaTenbHas Pag Her
pabota 19 Pacuet co CéBeH"lb'x
codorserx e
KonebaHuii B oBYyX
40. CBS3aHHbIX KOHTYPAX. 5 12 |[KOHTypax Ha 1 ortyer
HabnioneHve OCHOBE y
web-unHTepgency
nepepacrpefeneHn CaMOCTOATENbHON
SHEprumM 13 OfIHOro 0a6o
KOHTypa B OPYrow.
Pacuet rpadpuka
Tema 41. BuHa Ha ocHoBe
CamocToaTenbHas web-nHTepdency
41. pabota 20 Pacuet 5 12 camocmg?gj)mHov 1 oTHeT
rpadouka Buna paboThbl
(http://www.gmamin.kpfu.ru/to/se
Pacuet A4X 1
Tema 42. dYX nByx
CamocTosiTenbHas CBSA3aHHbIX
pabota 21 Pacuyet AUX KOHTYpOB
42.In ®YX nByx CBA3AHHbIX 5 12  |(BbIHY>XAEHHbIE 1 oTyet
KOHTYpPOB konebaHns) Ha
(BbIHY>XX O€HHble OCHOBE
KonebaHus). web-nHTepdeiicy
camocTosTe
Pacuyer
Tema 43. JNBYXKOHTYPHOM
CamocTosTenbHas aBTokonebartenbHo
43, paboTa 22 Paqqu 5 1o [cvcTeMbl Ha 1 oTyeT
LBYXKOHTYPHOW OCHOBEe
aBTOKONebaTenbHo web-nHTepdelica
CUCTEMBI CaMOoCTOATENBHON
pabotbl (htt
PermctpaumoHHblii Homep 660314 PAEKTPOHHDIH
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnnumHbl cemecTpa paboTbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 44.
CamocTtoaTenbHas
pabota 23 Cuctemsbl C Bbison
MHOIMMM CTEMNEHAMN -
cBoboabl. Pacyet ypaBgeHwCl
e
TPexaTOMHOWN NNHENHOM -
44 .|monekynbl (JononHeHus| 5 13 [MHENHON 2 YCTHbI ONpocC
MONeKynbl
K NEKLMSM. ). JononHeHns kK
O3HakomneHue ¢ J('IeKLI,I/ISIM )
OCHOBaMV KBaHTOBOM OsHaKoMnéHme c
MexaHukun. KBaHT, OCHO
SHeprus, yposHu
SHEprum.
Tema 45.
g:g (;)TCJ 02$I4TeJ'IbHaSI Onpenenenve
KonebatenbHble BONHOBOTO
CUCTEMb] C CONpOTMBNEHNS
45.|pacnpeneneHHbiMu 5 14 [38AaHHoN BITON 1 ortyert
napbl HA OCHOBE
napameTpamu. -
OnpeneneHie web—mmepcpemcq
BOHOBOMO ] (F;zl\élOCTOFITeJ'IbHOI/
COMPOTMBNEHNS BUTOM
napsi.
Tema 46.
CamocTosTenbHas OnpeneneHve
pabota 25 BONTHOBOIO
KonebatenbHble COMPOTMBNEHNS
CUCTEMBI C 3aJaHHoro
46.|pacnpeneneHHbIMn 5 14  |KoakcuanbHOro 1 oTyet
napameTpamu. kabens Ha
Onpepnenenve OCHOBEe
BOSIHOBOIO web-nHTepdency
COMPOTMBNEHMNS caMocTos
KoakcuanbHoro kabens.
Pacuer
Tema 47. ¢oa3oBoro
CamocTosiTenbHas nopTtperta
paboTa 26 Pacyet Xa0TN4YeCKoMm
47.|cbasoBoro noprperta 5 15 |cuctembl Ha 1 oTyeT
Xa0TMYECKON CUCTEMBI. OocHoOBe
HabnioneHuve web-nHTepdeiicy
CTpaHHOro aTTpakropa. CaMOCTOSATENbHOW
paboTbl (http:/
PerncTpaumnoHHbiii Homep 660314 OBAEKTPOHHBIH
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Buabi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Pacyer
Tema 48. ¢oa3oBoro
CamoctoaTenbHas noprpeta
pabota 27 N3yyeHune Xa0TNYECKOM
48.lnoBeneHns 5 16 |cucTtembl Ha 1 ortyer
Xa0TUYECKON CUCTEMbI OCHOBE
Npu N3MEHEHUN web-nHTepdency
amnnnTy bl MOOYNALMN. CaMOCTOSATENbHOW
paboTbl (http:/
NToro 30

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

JlekumoHHble 1 npakTu4yeckne 3aHATUS NPOBOASATCS C UCMONb30BAHMEM MYNbTUMEANAHOIO
KOMMneKca, Mo3BONSIOWEro HarnsaHo nonyyartb CTyAeHTam BClo HE0OX0AMMY0 MHCpopMaLMIO.
3aHATNS NPOBOAATCS B MHTEPAKTUBHOW dhopMe, MO3BONSAIOWEN CTyAEeHTaM fyywe ycBamBaTb
maTepuan. B nekuusix yoneneHo 60nbwoe BHUMaHue pasbopy KOHKPETHbIX CUTyaunii BO3MOXHbIX 4N
peanbHbIX YCTPOUCTB, TaKMX Kak reHepaTopbl, MPUEMHUKWN, ONVNHHBbIE MMHUKX U T.MN. YTaeMmblin Kypc
nekuum pasmelleH B UHTepHeTe "http:// www.gmamin.kpfu.ru/to/lecture.php”.

Lns n3y4yeHns ctyaeHTamm noBeneHnst OCHOBHbIX PU3NYECKUX CUCTEM Teopumn KonebaHuii B
pexume peanbHOro BpeMeHu bbinn paspaboTaHbl cneaytowme KOMMNboTEPHbIE MPOrpamMMmbl,
NPOBOASALME KOMMbIOTEPHYIO CUMYNALNIO KonebaTeNbHbIX CUCTEM, C UCMOb30BAHNEM BblBEAEHHbLIE
Ha nekumsax andpgoepeHumanbHblX ypaBHEHWIA, 1 NPeacTaBnsiowmne pesynbtar B BUae rpadokos u
nsuxeHns 3D 06BEKTOB:

Pendulum_simple.exe - MooenupoBaHue OBUXEHUS MAaTEMaTMYECKOr0 MasTHUKA
LCtank_simple.exe - MonennpoBaHue npoLeccoB B konebaTenbHOM KOHTYpE.

Pendulum_phase.exe- I306paxeHune OBUXEHUS MaTeEMaTMYECKOro MasiTHUKAa Ha pa3oBOM
MNOCKOCTMW.

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

Pendulum_spring.exe N3o06paxeHne ABMXEHNS NPYXUHHOrO MasTHUKA Ha pa30BOM NIOCKOCTH,
ONS Cny4aeB XeCTKOW, NMMHEeNHOM N MArKOM XapakTepucTuk.

Saw_tooth_osci.exe - VI30bpaxeHune npoLeccoB B penakcaunoHHOM reHepaTope Ha 0a3oBoi
MNOCKOCTMW.

Two_pend.exe - NMoBeneHne cnucTembl C OBYMSA CTENeHAMN ceobobl Ha npumepe OByx CBA3aHHbIX
mateMatn4eCckmnx MadTHMKOB

MnniocTpaumm K nekuusiM npuBeaeHbl B 9NEKTPOHHOM BUIE
(http://www.gmamin.kpfu.ru/to/lecture.php).

MpakTuyeckmne 3aHATUS COCTOST N3 PACCMOTPEHNS CNOCOOOB pelweHns 3a4ay Ha 3aHATUSX U
CaMOCTOATENbHOMO PeleHns 3aaay CTyAeHTaMn B Yacbl CaMOCTOATENbHOM paboTbl. [MpakTnyeckme
3aHATUSA NPOBOASATCS B UHTEPAKTUBHOM PEXUME C NMOMOLLBbIO KOMMNEKTa MyNbTUMEANAHOIO
obopynoBaHus. AT0 NO3BONSIET 0TOBpaxaTtb ABMXEHNE OCHOBHbIX 0O EKTOB Teopun konebaHwmi
(http://www.gmamin.kpfu.ru/to/practice.htm). Vinntoctpaumm K npakTU4eCKUM 3aHATUSM NPUBELEHDI
B MPUNOXeEHUN 2
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CamocTosTenbHas paboTta no YCBOEHMIO NEKLUMOHHOIO Matepmana CTyaeHTaMm COCTOUT 13
TeopeTnYeCcKon (NpueeaeHa B NpunoXxeHun 3) N NpakTMYeckon yacTten. [NpakTnyeckas 4actb, B
OCHOBHOM, BKJTHO4aET pacyeTbl C MOMOLLbIO CreumanbHbIX NPOrpaMm KOMMbIOTEPHON CUMYNSLNN B
nHTepHeT-npunoxexmsx (http://www.gmamin.kpfu.ru/to/selfwork.php), pabota ¢ koTopbIM©
OCYLECTBNSIETCS B UHTEPAKTMBHOM pexXume. 3afaHust 4ns caMocTosTENbHOM paboThl
doopMmpytoTCs crneumanbHon nporpammoit "StudentWork.exe", npuyem gns NCKnoYeHNs
COBMECTHOrO BbIMOIHEHUS 3a4aHWiA, NapaMeTpbl konebaTenbHbIX CUCTEM BblOMpPaoTCs pasiMyHbIMU
LS KaXO0ro cTyaeHTa. 3afaHnst [atoTcs CTyAeHTaM B KOHLE Nekuun, kak B 6yMaxxHOM, Tak 1 B
9NeKTPOHHOM Buae Ha web-canTe (http://www.gmamin.kpfu.ru/to/controlstudentwork.php).

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Jlekums 1 BeepeHue B Teoputo konebaHun. Knaccucpukaums konebaHmn. KonebaHus
B 9KOJIOrMYeckon cuctemMe.

Tema 2. Jlekuusi 2 Co6cTBEHHbIE KONebaHMsa B TMHENHOW KOHCEepBaTUBHOM CUCTEME C O4HOMN
cTteneHblo cBob6oabl. Meton, chasoBom nnockocTu. as3oBbiv NOPTPET IMHENHOMN
KOHCepBaTUBHOM cucteMbl. COOCTBEHHbIe KOnebaHus B IMHENHON HEKOHCEepBaTUBHOW cUCTEMe
C OOHOW cTeneHb cBoboabI.

Tewma 3. Jlekuusa 3 NocTpoeHne cha3oBbIX MOPTPETOB METOA0M U3OK/IUH. Pa30BbIN MOPTPET
NMHEWHOW HeKOHCepBaTUBHOM cucteMbl. COOCTBEHHbIe KOneb6aHNs B IMHEVNHOMN
HeKOHCepBaTUBHOW CUCTEME C O4HOWN CTeNeHb CBOOOAbI B C/ly4yae CU/IbHOIO 3aTyXaHus.
da30BbIN NOPTPET.

Tema 4. Ilekuusa 4 [1BuXeHne B cCUCTEMe C oTTankusatrowien cmnon. CeobonHble KonebaHusa B
HeJIMHenHbIX CUucTeMax.

Tema 5. Jlekuums 5 NMoctpoeHne PN meTonom JibeHapa. BoiHyXaeHHble konebaHus B IMHEMHON
cucTeMe C OOHOM CTeNeHbo CBO6OObI.

Tema 6. Jlekums 6 BoiHyXaeHHble KonebaHUs B IMHEMHOW CUCTEME C OAHON CTEeNeHbIo
cBo60abl. BbIHYXaeHHbIe KonebaHusi B HeIMHENHON CUCTEME C O4HOMN CTeNeHbio CBO6OAbI
6e3 puccunauum aHeprum (3apada OydcuHra).

Tema 7. Jlekums 7 BolHyXoeHHble KonebaHus B HeNIMHEMHOW CUCTEME C OOHOWN CTeNEeHbI
cBo6oabl C Auccunaumen aHeprum (3apava OdyddouHra).

Tema 8. Jlekums 8 ABTokonebarenbHble CUCTEMbI C OAHOM CTENEHbIO cB060AbI. [pUMepbI
reHepatopos. YpaBHeHus BaH-pep-lons n Penes. ®a3oBbin nopTpeT. YacTtoTa reHepmpyeMmbiX
Koneb6aHun.

Tema 9. Jlekumnsa 9 Meton menneHHo MeHsowMxca amnautya. KoopavHatel BaH-pep-fons.
MeTton MenneHHO MEHAOLWMUXCA aMnNUTy A B NONSIPHbIX KoopAauHaTtax. PelneHne ypaBHeHUA
BaH pep lMNons.

Tema 10. Jlekuus 10 PenakcaumnoHHble reHepatopbl. [penenbHbIn nepexon oT
HeBbIPOXAEHHbIX KonebaTtenbHbIX CUCTEM K BbIPOXAEHHbIM.

Tema 11. Jlekums 11 YcTonumBocTb KonebarenbHbIXx cucteM. NMapamMeTpnuyeckum pe3oHaHC.
OnpepneneHue obnacren napameTpuyeckoro pesoHaHca no MewncHepy. MapameTpuyeckui
ycunurenb.

Tema 12. Jlekums 12 CucteMbl ¢ ABYMS CTENEHSIMU CBOOOAbI. [1BYXKOHTYpHas
aBTOKONebarenbHas cucrema. Co6cTBeHHble KonebaHUs B IMHENHbIX CUCTEMAX C N CTENEHAMMU
cBobonpbl.

Tema 13. JNlekuusa 13 KonebaHnsi B 0oQHOPOAHbIX Lienoykax. BeiHyXoeHHble KonebaHus B
OOHOPOAOHbIX LiernoykKax.

Tema 14. Nlekuus 14 NapameTpuyeckne cUCTEMbI C N-CTENEHsIMM CBO60AbI. J1BYXKOHTYPHbIN
napaMeTpuyeckum ycunutenb u npeobpasosaresib 4acToThl.
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Tema 15. JNlekuusa 15 KonebaHus B pacnpepneneHHbiX cuctemax. ABTokonebaHus B
pacnpepneneHHbIX cuctemax. Xaotmyeckue KonebarenbHble cuctembl. "dcpdoekT 6aboukn”.
CrtpaHHbIn aTtTpakTop. dpakTtanbl.

Tema 16. MoaoBeneHne NToros. 3aver.

Tema 17. MpakTnuyeckoe 3aHsiTUe 1 BbiBoA, ypaBHEeHUs1 Ons KonebaTteNnbHbIX CUCTEM.
INnaHepusauus ypaBHeHUsi KonebaHuin. Pacuet co6CTBEHHOM YacToThl .

Tewma 18. lNpakTnyeckoe 3aHsaTHe 2 NocTpoeHne dpa3osbix NnoptpetoB. Meton cpenHen
KPYTU3HbI ONsl aBTOKONEOaTeNbHbIX CUCTEM.

Tema 19. NpakTnyeckoe 3aHaTue 3 NpuMeHeHne MeToa MeONIEHHO-MEHSAOLLUXCA aMNAnTyA.
OnpepeneHne yCTOMYMBOCTU KonebaTtenbHOW CUCTEMDI.

Tema 20. NpakTnueckoe 3aHaTME 4 Cuctembl C MHOrMMU CTENEeHsIMU CBO6GOAbI.
Tema 21. MNpakTnyeckoe 3aHsaTHe 5 KoHTponbHas pabora .

Tema 22. CamocTositenbHas pabora 1 O3HakOMneHue ¢ Knaccudpukaumen Teopum KonebaHun.
O3HaKoMneHue ¢ OCHOBaMM paauoa3neKTPOHUKW.

OTYeT , NPUMEPHbIE BOMPOCHI:
CTyneHT LOMXEH NPaBuIbHO HApPUCOBaTb KonebaTenbHblii KOHTYP.

Tema 23. CamocTosiTenbHas pabota 2 Pacuet ¢ha3oBoro noprpera JIMHENHOW KOHCEpPBaTUBHOWM
CUCTEMbI C OQHOW cTeneHblo cBo6oabl. PacueT dpa3oBbIX TpaeKTOpU TIMHENHON
KOHCepBaTUBHOW CUCTEMbI C OQHOW CTeNeHb CBOOOAbI MPU U3MEHEHUM YacTOThl.

OTHET , NPUMEPHbIE BOMPOCHI:

Mpumep 3apgaHua onsa otyeta Hapucoeatb 0asoByto TPAEKTOPUIO AN TMHENHON KOHCEePBaTUBHOM
CUCTEMbI C OHOW cTeneHbio cBoboabl ¢ yacTotor W(I)=2 c-1 un HayanbHbiMK ycnosmamm X0=0
Y0=4 [o6aBnTb Ha PUCYHOK ha30ByO TpaekToputo ans cucrtemol ¢ yactotor W(Il)=10 c-1.
Pacuntatb nepuoapbl konebaHuin ons obomx kpyroebix yacToT : T(l) = C

T(l)= c

Tema 24. CamocTosiTtenbHas pabora 3 Pacuet ¢pazoBoro noprpera konebarensHoro LC KOHTypa
npv HaNU4uKM 3atyxaHus u 6e3 Hero. OnpeaeneHne MaKkCMManbHOrO TOKa Yepes
MHAOYKTUBHOCTb L, ecnu MakcumanbHoe HanpsiXeHue Ha KOHType U.

OTHeT , NPpUMEpPHbIE BOMPOCHI:

Mpumep 3apaHnsa ons otyeta HapuncosaTb pasoyto TpaekToputo onst LC konebatenbHOro KOHTypa ¢
3atyxaHueM ¢ L=0.5 Mk'H, C=1.5 H®D, R=1.8 OM. n HavanbHbiMK ycnosusamm X0=0 B n YO=1 MA
PaccumnTatb nMHeiHyto 4acToTy cobCTBEHHbIX KonebaHuii n 0obpotHocTb NU= My
Q=

Tema 25. CamocTositenbHasi pabota 4 Pacuet chasoBoro noprpera 1IMHENHOMN
HeKOHCcepBaTUBHOW CUCTEMbI C OQHON CTeNeHbIo CBO6OAbI B Cyyae NonoXUTENbHOIo U
oTpuuaTenbHOro 3atyxaHus. BnusiHue no6poTHOCTM Ha ha30Bblie TPAEKTOPUM.

OTYeT , NPUMEPHbIE BONPOCHI:

lMpuMmep 3apaHns ona otyeta Hapucosatb (pasoByto TpaekTopuio A5 TMHENHOW HEKOHCEPBaTUBHOW
CUCTEMbI C OIHOI cTeneHbto cBoboabl ¢ yacTotor W(I)=2 c-1 n HayanbHbIiMK ycnosmsmm X0=0 1
Y0=4 [obaBnTb Ha pMCYHOK (pa30Byt0 TpaekTopmio anst cmctembl ¢ yactotorn W(ll)=10 c-1.

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

OTYeT , NPUMEPHbIE BONPOCHI:

MpuMmep 3agaHns ona otyeta Hapucosatb Tpy ¢0a30BbIX TPAEKTOPUW AN TIMHENAHOM
HEeKOHCepBaTMBHOW CUCTEMbI C OHOW CTEMEHbio CBOOOAbI NS CNyyYast CUNbHOrO 3aTyXaHus ¢
yactotonm 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(l11)0=-36.7064 3eneHbiMn (bonee CBETNbIMUN) TMHSMU HA
(pa30BoiA NNOCcKoCTH n3obpaxeHsbl koopanHaTtbl X. 1 Y., a MaNMHOBbLIMK (TEMHBIMW) N30K/VHBI.
Tema 27. CamocTositenbHas pabota 6 Pacuet chaszoBoro noprpera IMHEWHON CUCTEMbI C
oTTasKvBaloLL,en CUNoun

OT4eT , NpMMepPHbIe BOMPOCHI:
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lMpumep 3apaHua ons otyeta Hapucosatb Tpu 0a30BbiX TPAEKTOPUM ONS NTNHEAHOM
HEeKOHCepBaTMBHOM CMCTEMbI C OHOW CTEMEHbI0 CBOOOAbI B C/ly4ae OTTankmBalowWwel Cunibl YyacToTa
w(1)=9.9 c-1 n d=1.2 c-1, lNepBasg pasosas TpaekTopns COOTBETCTBYET OBMXEHUIO: CrpaBa-Haneso
BTOpas: TONbKO CieBa TpeTbs: cnesa - Hanpaso Lindpamm unn upetom (1-kpacHbiin, 2-3eneHbin,
3-CuHuWIA) ykasaTb HOMep pa3oBon TpaekTopun. PacunTbiBatb dpa3oBble TpaekTopumn
Heobs3aTenbHo. 3eneHbiMu (bonee CBETNbIMM) NMNMHAMU Ha Pa30BOI NMNOCKOCTM N3006paxeHbl
WNHTEerpanbHble KpUBbIE.

Tema 28. CamoctositenbHas pabota 7 Pacuet ¢ha3oBoro noprpera MaTeMaTM4ecKoro MasiTHuKa.

OT4yeT , NpMMepPHbIe BOMPOCHI:

Mpumep 3apaHns ona otyeta Hapucosatb Tpy 0a30BbIX TPAEKTOPUN A1 MaTeMaTNYeCcKoro
MasTHMKa 6e3 3aTyxaHus B crydae npouaBonbHoro yrna yactora w(l)=1 c-1, MNMepeas gpasosas
TPaeKToOpWsi COOTBETCBYET: MOYTU NIMHEVHBIM KONeBaHAM BTOPAS: CUNIbHO HEMHENHBIM KOonebaHsam
TPeTbs: BpaLEeHWo Mo NPOTMB YacoBom cTpenkn Lindopamm nnu usetom (1-kpacHbi, 2-3eneHbli,
3-CuHMiA) ykasaTb HOMEpP pa30BOoM TpaekTopun. PacumTbiBaTh oasoBble TpaekTopumn
Heobs3aTenbHo.

Tema 29. CamocTositenbHas pabota 8 Pacuet ¢ha3oBOro noprpera CUCTEMbI C CYXUM TPEHUEM.
OTYeT , NPUMEpPHbIE BOMPOCHI:

Mpumep 3apaHns ons otyeta Hapucoeatb ha3oByto TPAaeKTOPUIO OISt CUCTEMbI C CYXUM TPEHMEM CO
cnepyrowmMmn napametTpamm: cobcteeHas 4yactota w0=1 c-1, cuna cyxoro Tpenunst F0=0.4 u
HavyanbHbiMK ycnosusmMmn X0=3.7 n Y0=0 XenTble (cBeTnble) nuHuu cootseTcBYoT X=+F0 n x=-F0
PacumTbiBaTh (0a30BYO TPAEKTOPMIO HEODSI3aTENBHO.

Tema 30. CamocTositenbHas pabora 9 Pacuet chasoBoro noptpera metonom JibeHapa
OT4YeT , NpUMepHbIe BOMNPOCHI:

Mpumep 3apgaHusa ons otyeta lNocTtpoeHue dha3oBbix NOPTPETOB METOAOM JIbeHapa.
OuchhepeHumanbHoe ypaBHEHNE OBUXEHMS CUCTEMbI 3a4aHO B COOCTBEHHOM BpeMeHn X+f(x)+x=0
YpaBHeHue x=-f(x) 3agaHo B rpadon4eckom Buae N COOTBETCBYET CBET/ION (3eN1eHON) KPUBOW Ha
pucyHke. HavanbHas nsobpaxatowas To4ka COOTBETCBYET LIEHTPY OKpyXHOCTW. Caenatb Tpu
ntepauuun B Metofe JlbeHpa, HaHeCs Ha ha30BYO NIOCKOCTb BCE 3NEMEHTbI NOCTpoeHus. War
nTepaunii Bbibpatb paBHbIM 1. Bce nocTpoeHus BbINONHUTL HA Bymare, web-nporpammy He
MCNonb30BaThb.

Tema 31. CamocTositenbHas pabora 10 Pacuetr AUX n ®dYX KkonebatenbHOro KOHTypa
(BbIHYXOEHHble KonebaHus).

OTHET , NPMUMEPHbIE BOMPOCHI:

Mpumep 3apaHns ons otyeta Pacuet AYX n ®YX konebatenbHOro KOHTypa (BbIHYXAEHHbIE
KonebaHwus) . MocTpouTb aMNINTYAHO-4aCTOTHYIO XxapakTepncTuky LC-koHTypa. Beluncnnts
napameTpsbl L, C, R (nnn nogobpartsb), 4Tobbl pe3oHaHcHas YyactoTa koHTypa nu0 = 0.9 MIu,
nobpoTtHocTb Q= 8 Mpn nocTpoeHnn ncnonb3oeatb 3Ha4eHUs nuMin 0.4 MHz n nuMax 3 MHz.
OueHuTb Nnonocy NponyckaHusa KoHTypa dnu= Ml u. OueHnTb "ycuneHune" KoHTypa
Emax/E=

Tema 32. CamocTositenbHas pabora 11 Pacuetr AUX HeNnMHENHOW CUCTEMbI (BbIHYXOEHHble
KonebaHus). OnpeneneHne 30Hbl HEYCTOMYMBOCTU U obnacTn cheppopesoHaHca.

OTHeT , NPpUMEpPHbIE BOMPOCDbI:

Mpumep 3apaHua onsa otyeta Pacyetr AYX HenuHeinHon cucTtemsl. [ocTpontb
amnanTyOHO-4aCTOTHYIO XapakTepucTnky LC-KOHTypa C KaTywWwKon HaMOTaHHON pepprUTOBOM
ctepxHe. C=8 H®, R=1.4 om,anunHa kaTywku =2 cM, yncno sutkos N=112 Vicnonb3osaTtb aBa
3HaveHuns annuTynbl reHepatopa. E(1)0=0.33 n E(I1)0=0.145 (kpvBble 0603Ha4nTb Lundgopamu | u Il)
Cepas nmHAs COOTBETBCTBYET KPUBOM ...... PacuntaHHble 3HaveHus ro(l) = 0.0037159 , ro(ll) =
0.00163275 beta = 0.00134634 1 beta=0.000994643 B kakux cnyqasx MoxeT Habniogatcs
doeppope3oHaHC? NocTaBnTb ranoyky: [ ] Tonbko ang 3HaveHus E(1)0; [ ] Tonbko ons 3HayeHus
E(I)O; [ ] Ansa 3HaveHun E(1)0 v E(11)0; [ ] HW B AN 0oHOro 3aHavyeHus;

Tema 33. CamoctositenbHasi pabota 12 Pacuet ¢pa3oBoro noprperta aBrokonebarenbHomn
CUCTeMbl NPU pasnnUYHbIX NapameTpax CUCTEMbI. YcnoBue camoBo36yxaeHus. Markuam,
XECTKMN peXnMbl CaMOBO30YXOEHUS.
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Mpumep 3apaHnsa ons otyeta PacyeT ¢oa3oBoro noprpera aBtokonedartenbHon cuctemol MNoctpontb
npenenbHbIA LMK ONS reHepaTopa Ha NonesoM TpaH3ucTope ¢ napametrpamu. L=23 MklH,
C=5.34783 HD, R(1)=0.5 Om, M(I)=2.22826 mMkI'H/A. TlocTpounTb ewwe oaMH NpenenbHblA LK
namerms R(l) n M(l) Ha R(ll)= 7.5 Om, M(Il)=17.4386 Mkl H/A. HavanbHoe 3Ha4eHne UO MOXHO
OLEHNTb NCXOAA N3 ypaBHEHNS CpedHel KpYyTU3HbI B paloHe npenenbHoro unkna Scp= 6 [OM HD A /
MKI'H] / V [B]. Kakoin n3 oByx npefenbHbiX LMKI0B COOTBETCTBYET HONee rapMoOHNYECKUM
kKonebaHunsm? [ ] nepsbIiA. [ ] BTOPOWA.

Tema 34. CamocTositenbHasi pabora 13 PacueT dpba3zoBoro noprpera aBTokonebarenbHomn
cucTeMbl onucbiBaemMon ypasHeHuem BaH-pep-lons.

OTYeT , NPUMEPHbIE BONPOCHI:

MNpumep 3apaHnsa onsa otyeta PacyeT ¢oa3oBoro noprpera aBTokonedbarenbHoOm cucTeMbl (ypaBHeHue
BaH-pep-lons) MNocTponTb NpenenbHbI UKKA 0159 reHepaTopa OnMcbiBAEMOro YpaBHEHEM
BaH-gep-ITonsa ¢ napametpamu. L=23 mMkI'H, C=5.34783 HD, R(1)=0.5 Om, M(1)=2.22826 Mkl H/A.
MocTpouTb ewe oamH npegenbHblin unkn namenns R(l) n M(I) Ha R(Il)= 7.5 Om, M(I1)=17.4386
MKIH/A. HavanbHoe 3HaveHne U0 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 MeAJIeHHO-MEHSFOLLLUXCSA
aMnnuTyn nNpm pacyerte ¢pa3oBoro noprpeTta aBTokonebarenbHON CUCTEMbI (YypaBHEHUE
Ban-pep-lons).

OTYET , NPUMEPHbIE BOMPOCHI:

Mpumep 3apaHua onsa otyeta Pacyet pazosoro noprtpeta yp-e BaH gep lNonsa ¢ ncnonb3osaHnem
metoga MMA lNocTponTb NpedenbHbIA LMK AN reHepaTopa ONUCbIBAEMOro ypaBHEHEM
BaH-nep-lons ¢ napametpamu: L=23 Mkl'H, C=5.34783 HD, R(1)=0.5 Om, M(1)=2.22826 mMK[ H/A,
E0=0. lNocTtpounTsb ewe oanH npenenbHbin umkn nameHus R(l) n M(l) na R(ll)= 7.5 Om, M(11)=17.4386
MK H/A. HavanbHoe 3HaveHne UO MOXHO OLEHUTb UCXO0S U3 YPaBHEHUS CpefHen KPyTU3Hb B
paiioHe npeaenbHoro unkna Scp= 6 [Om HD A/ MkITH] / V [B]. Kakomy Trny konebaHuin cooTBeTBYET
NoNy4YeHHbI NpefenbHbI unkn [ ] FapMoHuyeckomy [ | HerapMoHudeckomy

Tema 36. CamocTosiTenbHas pa6ota 15 PenakcauuoHHble reHepaTopbl. Mepexon ot
HeBbIPOXOEHHbIX KonebaTte/lbHbIX CUCTEM K BbIPOXAEHHbIM.

OTHEeT , NPpUMEPHbIE BOMPOCHI:

CaMocCTOosITENbHOE U3Yy4YeHNEe TEOPUN, AHHOW Ha NEKUMK, C MOMOLLbIO YACNEHHbIX MeTonoB. OT4eT
cTpouTcs B cBOOOOHOM CTUNE.

Tema 37. CamocTosiTenbHas pabora 16 O3HakoMneHue ¢ KpUTepusMn yCTOMYUBOCTU
KonebarenbHbIX cUCTEM (KpoMe Kputepues JIsinyHOBA)

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:
CTyﬂ,eHT OOonXxeH 3HaTb OCHOBHbIE KpUTEPUN YCTOVI‘-II/IBOCTI/I

Tema 38. CamocTosiTenibHas pabota 17 PacueT napaMmeTpuyecku pereHepupoBaHHOro KOHTYypa.
Cnyuyam ycuneHusi u ocnabneHus konebaHui.

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

CamocToaTenbHoe n3y4yeHne Teopun, LAHHOW Ha NeKUMN, C NOMOLLbIO YNCIIEHHbIX METOOOB. Otyer
CTpOUTCA B cBoboHOM cTUne.

Tema 39. CamocTositenbHas pabora 18 Pacuet 30H napaMeTpu4eckomn pereHepauum no
MeicHepy

OTHET , NPUMEPHbIE BOMPOCHI:

CaMocToATeNnbHOE U3ydYeHne Teopum, OaHHOW Ha NeKUUn, C NMOMOLLbIO YACNEHHbIX MeTonoB. OTyeT
cTpoutcst B cBOBOAHOM CTUNE.

Tema 40. CamoctositenbHas pabora 19 PacueTt co6¢cTBEHHbIX KOneb6aHum B ABYX CBA3aHHbIX
KOHTypax. HabniopeHue nepepacnpeneneHust 3Heprum n3 oaHOro KOHTypa B ApYrom.

OT4eT , NPpMMEepPHbIE BOMPOCHI:

CamocToaTenbHoe n3y4yeHne Teopun, LAHHOW Ha NeKUMn, C NOMOLLbIO YNCIIEHHbIX METOO0B. Ortyer
CTpOUTCA B cBoboHOM cTUne.

Tema 41. CamocTositenbHas pabora 20 Pacuet rpacpuka BuHa
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

CamocToaTenbHoe n3y4yeHne Teopun, LAHHOW Ha NeKUMN, C NOMOLLbIO YNCIIEHHbIX METOO0B. Ortyer
CTpOUTCA B cBoboHOM cTUne.

Tema 42. CamocTositenbHas pabora 21 Pacuetr AUX n @YX aByx CBA3aHHbIX KOHTYPOB
(BbIHYXO.EHHblEe KonebaHus).

OTHET , NPUMEPHbIE BOMPOCHI:

Mpumep 3apaHnsa ons otyeta Pacyet AYX oByXx CBA3aHHbIX KOHTYPOB (BbIHYXAEHHbIE KonebaHns)
MocTpoutb AYX TOKa B NEPBOM KOHTYpE ONS ABYX CBA3aHHbIX KOHTYPOB C NapameTpamu:
nui=nu2=1.1 Ml'u, m1,2=0.3 d(l)= 0.136364 E=1. [NocTtpounTb ewe onHy AYX, nameHus
kKoadpdomumeHT 3atyxaHus d(11)=0.3 min nu=0.1; max nu=3.5; Kakow cnyyar cootseTByeT
onTumManbHou cea3un? [ ] MNepsbii [ ] BTOpOiA

Tema 43. CamocTosiTenbHas pabota 22 PacueT ABYyXKOHTYPHOM aBTOKONEebaTeNnbHON CUCTEMDI
OTYeT , NPUMEPHbIE BONPOCHI:

Mpumep 3apaHnsa ons otyeta PacyeT OBYXKOHTYpHOI aBTokonebatenbHoi cuctemsl Moctpontb
oa30Byt0 TPAEKTOPUIO ONsl OBYXKOHTYPHOI aBTokonebaTenbHol cuctembl: nul=nu2=1 My, d=0.05,
M=20, 10 =1; ansa cnyvas m1,2(1)=0 n cnyyad m1,2(1)=0.082 Kak Ha3biBaeTca Habnonaemoe Ha
a30BoO NAOCKOCTU ABNEHNE?

Tema 44. CamocTosiTenbHast pabota 23 Cuctembl C MHOrMMM cTeneHssMU cBoboapbl. Pacuer
Koneb6aHum TpexatoMHOM NIMHEMHON MoneKynbl (JononHeHus K nekuusim.). O3HakoMneHue ¢
OCHOBaMW KBaHTOBOM MeXaHMKWU. KBaHT, 3Heprusi, YypoBHU 3HEpruu.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:
CTyneHT LONMXEH NONy4YMTb OCHOBHbIE YPABHEHWS 1 3HATb XapakTep OBUXEHNS aTOMOB B MONEKyne.

Tema 45. CamoctositenbHas pabota 24 KonebatenbHble CUCTEMbI C pacnpeneneHHbIMU
napameTtpamu. OnpeneneHne BOJIHOBOro CONPOTUB/IEHUS BUTOW Napbl.

OTYET , MPUMEPHbIE BOMPOCHI:
CTyOeHT OONMXEH Nony4ynTb NpaBuibHOE 3HaAYeHVe Ans 3agaHHoro obpasua.

Tema 46. CamocTosiTenibHas pabota 25 Kone6arenbHble CUCTEMbI C pacnpeneneHHbIMU
napameTtpamu. OnpenpeneHne BOIHOBOrO CONPOTUBIIEHUS KOaKCUanbHOro Kabensi.

OT4eT , NPpUMEpPHbIE BOMPOCHI:
CTy,D,eHT OONXeH Nony4nTb npaBunbHoOE 3Ha4YeHMe Ond 3agaHHOro o6pa3ua.

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

OTHEeT , NPUMEPHbIE BOMPOCHI:

CaMocToATeNnbHOE U3ydYeHne Teopum, OaHHOW Ha NeKUUn, C NMOMOLLbIO YACNEHHbIX MeTonoB. OTyeT
cTpoutcst B cBOBOAHOM CTUNE.

Tema 48. CamoctositenbHas pabora 27 U3yyeHne NnoBeneHUs XaOTUYECKOM CUCTEMbI NpKU
M3MEeHeHUN aMNINTYobl MOOYNSALUN.

OT4eT , NPpMMepPHbIE BOMPOCHI:

CamocToaTenbHoe n3y4yeHne Teopun, LAHHOW Ha NeKUMN, C NOMOLLbIO YNCIIEHHbIX METOO0B. Ortyer
CTpOUTCA B cBoboHOM cTUne.

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

Cnncok OCHOBHbIX BONPOCOB TeCcTa AucuUmnnanHbl coctont n3 400 No3numnin U HAXOANTCS Ha CTpaHULUe
http://gmamin.kpfu.ru/to/testTO.php.

Hunxe npmneoanNTCA CMNCOK OONONMHUTENbHbBIX BOMPOCOB Kypca:

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

3 CobcTBEHHbIE KONEbaHNs B NMMHENHO KOHCEPBATUBHOM CUCTEME C OLHOW CTeneHbio cBOOOabI.
MeTton dpasoson nnockocTtu (PI1). DI AMHENHON KOHCEPBATUBHON CUCTEMbI.
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4 KonebaHus B 04HOPOAHBIX Lenoykax n3 LC KOHTYpoB. HUXHSISt 1 BEpPXHSAS rpaHUYHble 4acToThl.
PacnpeneneHvne amnnntyn cobCTBEHHbIX KONebaHuii No 3BEHbSIM LIENOYKM NPY rPaHnNYHbIX YCNOBUSIX.

5 CobcTtBeHHblE KonebaHns B NTMHENHON HEKOHCEPBATMBHOM CMCTEME C OOHON CTENEHbIO CBOOOAbI.
6 OnpeneneHune obnacTeli napameTpn4eckoro pesoHaHca no MelicHepy.
7 Metoq n30KNnH (Ha NnpuMepe NMHENHON HEKOHCEPBATUBHOM CUCTEMDI).

8 PenakcaumnOHHbI reHepaTop C HENUMHENHBIM 3NeMEHTOM, obnaaatowmm S-o6pasHo
BOJIbT-aMMNEePHON XapakTepucTUKon. Pasosblii NOPTPET.

9 CobcTBEHHbBIE KONEbaHnst B NMHENHO KOHCEPBATUBHOW CUCTEME C OAHOW CTeneHblo cBoboabl B
cnyyae CUbHOro 3aTyxaHusl.

10 YpaBHeHus MaHnun-Poy. [IByxKOHTYpHblE NapaMeTpuyeckne yCunmuTenu.

11 YCcTOM4YMBOCTb COCTOSIHUSA paBHOBecUs. OnpeneneHus.

12 MNpenenbHbIl Nepexon OT HEBLIPOXAEHHbIX KonebaTenbHbIX CUCTEM K BbIPOXAEHHbIM.
13 CobcTBEHHBIE KONEbaHMs B CUCTEME C OTTaNIKMBAIOLLEN CUITONA.

14 Cuctembl ¢ OByMS cTeneHsmMu ceoboapl. MoHATME napumnanbHbix YacToT. COOCTBEHHbIE YACTOThI
cucTeMbl M3 OByX cBA3aHHbIX LC KoHTypoB. ["padgomk BuHa. NMepenaya aHeprum n3 0QHOro KOHTypa B
Opyron npu HyneBom pacTpomke.

15 Ouarpamma ocobbix TOHEK NIMHENHO CUCTEMbI C OHOW CTeneHbio cBoOOabI.

16 BbIHy>XeHHble konebaHms B cucteme OByx cBadaHHbIx LC koHTypoB. A4X cuctembl AByx
cBs3aHHbIX LC KOHTYpPOB B OTCYTCTBUW 3aTyXaHUs 1 NPU ero Hann4umu.

17 ®I1 matematnyeckoro mastHuka. Obwuia cnyyai.

18 MNapameTpuyeckoe Bo3aenNCTBUE HA KonebaTenbHbIA KOHTYP.

19 CobcTBEHHbIE KONebaHMs B CUCTEME C CyXMM TPEHUEM.

20 PenakcaumnoHHble reHepaTtopbl. [ eHepatop Ha HEOHOBOW namne.

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

22 CobcTBEHHbIE KONebaHnst B MIMHEHbIX CUCTEMAaX C N CTENEHsIMN CBOOOAbI. ManI/I‘-IHoe
npeancrtaBfieHne ypaBHEHNA rapMOHNYECKOro ocumnndaTopa.

23 BblHy>XAeHHble KonebaHusi B TMHEHO KOHCEepBaTMBHO CUCTEME.

24 KonuyecTBo konebaTenbHbIx cTeneHel cBoboabl N-aTOMHOM Monekynbl. Tunbl konebaHui n
cobcTBEHHbIE YacToThl Monekynbl CO2. Micnonb3oBaHue konebaTenbHbix ypoBHel Monekynbl CO2 B
nasepax.

25 BblHY>XAeHHble KonebaHusi B TMHENHOM HEKOHCEPBATMBHOW CUCTEME.
26 XaoTnyeckme konebaTenbHble CUCTEMDI.
27 BbIHyXaeHHble konebaHusi B HENMHERHOM KoHcepBaTMBHO cucteMe. 3anada dydduHra.

28 BbiHy>XAeHHble KonebaHns B 0OHOPOAHbIX Lienoykax. BonHOBoe conpoTuBIEHME LIENOYKM.
Mpsmas n otpaxeHHas BonHa. A4X ogHopoaHom Lenoykm n3 LC KOHTypOoB.

29 AsTokonebaTenbHble cucTeMbl. ['eHepaTop Ha NoNeBoM TpaHaucTope. MeTon cpenHen KpyTU3HbI.

30 KonebaHusi B 04HOPOAHbIX Lenoykax n3 LC KOHTYpOB. HUXHSAS 1 BEPXHSAS TPAHUYHbIE HaCTOThI.
PacnpeneneHvne amnnntyn co6CTBEHHbIX KONebaHuiA NO 3BEHbSAM LIENOYKM NPU rPaHNYHbBIX YCNOBUSX.

31 YpasHeHeHue BaH-gep-lons. HTerpnposaHme B npnbnmxeHnn MeaneHHoro NaMeHeHmns
amMnanTyobl.

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

34 KonebaHus B pacnpeneneHHblx cuctemax. BonHoBoe ypaBHeHuwe. TenerpadoHble ypaBHEHNS N UX
CBSA3b C BOJIHOBbIM ypaBHeHMeM. [penenbHbiii nepexon 0T 04HOPOAHON Lenoyky n3 LC KOHTYpOB K
TenerpadpHon nuHu1. BonHoBOe conpoTusneHme.

35 MeTtog MMA B nongpHbIX KoopAnHaTax
36 NapameTpryeckoe BO3LENCTBME HA MAT. MadTHUK. ( "packadnBaHue kadenen")
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37 Btopown metopn JlsinyHoBa aHann3a yCTOMYMBOCTU. YCTOMYMBOCTb CTALUNOHAPHbLIX COCTOSHUI
HeNNHENHbIX CUCTEM.

38 FpaHMqule ycnosusa n pe3oHaHCHblIE CUCTEMBbI. ABTokonebartefbHble CUCTEMbI C
pacnpeneneHHbiMn napameTpamn.

7.1. OcHOoBHas nuTeparypa:

1. Casenbes, N.B. Kypc counaukn. B 3 1. Tom 2. SnektpuyecTtso. KonebaHus n BonHbl. BonHoBas
ontuka / N.B. Casenbes // CI16.: NaHb, 2006. - 480 c.

2. Nopenuk, I'. C. KonebaHuns v BonHbl. BBeneHue B akycTuky, paanoguaunky n onTuky
[OnekTpoHHbIi pecypc] /. C. Nopenuk; non pea. C. M. PoitoBa. - 3-e n3g. - M. : DUSMATIINT,
2008. - 656 c. - ISBN 978-5-9221-0776-1. Pexum goctyna: -
http://znanium.com/bookread.php?book=416548

3. NNanpay, 1. TeopeTtuyeckas puauka / I1. lanpay, E. lincpwuu // N3patenbcteo: PUIMATIINT. -
2006 r. -224 cTp.

4. dunsnka: MexaHvnka. MexaHunyeckune konebaHms n BonHbl. MonekynspHas domsuka.
TepmoavnHamuka: YuebHoe nocobue / C.W. Ky3HeuoB. - 4-e n3ga., ucnp. n gon. - M.: Bysockui
yuyebHuk: HALL MH®PA-M, 2014. - 248 c.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 aka.

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

7.2. lononHutenbHasa nureparypa:

1. lepeHes, A. H. ®usnka. KHura 4. KonebaHust n BonHbl. OnTrka [OnekTpoHHBbI pecypc] : yuebHoe
nocobve B 5 kHurax / A. H. leneHes. - M.: ®DUSMATIINT, 2005. - 256 c. - ISBN 5-9221-0464-0.
Pexwum goctyna: - http://znanium.com/bookread.php?book=421368

2. Ctpenkos C.I. BeeneHwne B Teopuio konebaHuii. [OnekTpoHHbI pecypc] M3a.: "Manb", ISBN:
5-8114-0614-2, 2005, 3-e, ctep. 440 c. Pexum goctyna: - http://e.lanbook.com/view/book/603/

3. Kypc teopun konebanuii / A.A.A6noHckmin, C.C. Hopeiiko.- CMNb: BXB, 2007.- 336 c.

7.3. UHTepHeT-pecypcChbl:

Martepuansl nekunin B dpopmate PDF: - http://www.gmamin.kpfu.ru/to/lecture.php
Martepunansbl npaktnku B goopmate PDF: - http://www.gmamin.kpfu.ru/to/practice.htm
CamocTosaTenbHas pabota kypca - http:/www.gmamin.kpfu.ru/to/selfwork.php
TecTbl kypca - http://www.gmamin.kpfu.ru/to/testTO.php

S0P no kypcy - http://tulpar.kfu.ru/course/view.php?id=1579

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHue ancumnnuHbl "OcHOBbI Teopumn konebaHuii" npennonaraeT MCMNob30BaHME Cleaytowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

1. Undbposoit ocumnnorpad, Habop konebatenbHbiX KOHTYPOB 1 FeHepaTopoB O1s AEMOHCTpaLUn
KonebaTenbHbIX NPOLIECCOB.

2. MNporpamMmbl Mo YNCNEHHOMY PELLEHNIO , BbIBOAUMbIX HA NEKUMSIX AMdpepeHLmanbHbIX ypaBHEHNIA,
1 BU3yanuaaumm Nosly4eHHbIX OaHHbIX B BUAE rPadoukoB 1 asuxeHns 3D 06bekToB.

3. YcTaHoBneHHble Ha Beb-caiTe nporpammbi.

4. Y4ebHbllh Knacc ¢ KoMNbloTEPaMn B KONM4YecTse Honblue ABYX U C BO3MOXHOCTbIO 3anycka
nporpamMmbl-cepBepa TeCTOB.

Mporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO n yyebHbIM nnaHom no
HanpasneHnto 011800.62 "Paguoduauka"” n npodounio noarotokn KeaHtosas pagnodusnka u
KBAHTOBas SNEKTPOHMKA .
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