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1. HCJII/I U 3aJa94 H3y4YCeHU A TUCHUIIINHBI.

1.1 lean AuCHUNJIMHBL.

Lenpto mpernonaBaHust JUCUUIUIMHBL «Teopusi KojaeOaHMiD» SBISETCS W3y4EeHUE OOLIMX

CBOICTB KoJjieOaTeIbHBIX IIponecCoOB B CUCTEMAX C O,Z[HOI71 N HECKOJIbKMMMU CTCIICHAMU CBO60,Z[I)I,

J'IPIHGfIHBIX, HCHHHCﬁHHX, CBsA3aHHBIX U TAPaMCTPHUUYCCKUX OCHUIIIIATOPOB.

1.2 3agaun AUCHUILIMHEL.

OcHoBHBIC 3aga4u JUCHHMITIIMHBI:

— O3HAaKOMHUTH CTYACHTOB C MCTOAaMU TCOPUHU KOJ'IC63HPII>1;

— O3HAKOMMUTH CTYACHTOB C IIPUIIOKCHUAMU TCOPUU KoJieOaHMi B 3aJadax pa,Z[I/IO(l)I/ISI/IKI/I,

ONTHUKH U AP.

1.3 MecTo AucuMIuInHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.

JuctunnuHa «Teopus xonedbanuii» oTHOCUTCS K 6a30Boi yacTu biioka 1 «/ucuumimabl

(MomymH)» y4eOHOro IUIaHa.

JUist yCHenmHoro u3y4eHus AUCHUIUIMHBI HEOOXOIUMBI 3HAHHUA OOIIEro Kypca (hM3HKH,

KypCOB

«Teopernueckas

MEXaHUKa,

«DIIEKTPUYECTBO

n MAarHeTu3smy, u

OCHOB

MAaTCMaTUYCCKOI'0 aHalln3a, TCOpPpUHU ,I[I/I(b(bepeHI_lI/IaHBHBIX ypaBHeHHfI. OcBoenune JUCIHUITIINHBI

HeO6XO,I[I/IMO I U3YUCHUS APYIrux AJUCHUIUUIMH B paMKaxX ITOATOTOBKH 6aKaJ'IaBpOB, n A

MOCJIEAYIOLIEro O0yUeHus: B MarucTparype.

1.4 IlepeuyeHb NUIAHMPYEMBIX pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIYJIO0),

COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3YJIbTATAMH 0CBOEHHS 00pPa30BaTe/JbLHOMH MPOrPaMMBbI.

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HAalpaBleHO Ha (OPMHPOBAHUE Y
oOyuaromuxcs obmenpodeccunonanbubix komnereHuui (OIK)
No Nnnekc Coneprxanue B pesynbrare u3ydeHnus yaeOHONU AMCHUIUINHBI
. 1; KOMIIET | KOMIIETCHIINH (HIn e€ 00yyJaronmecs J0JKHbI
" | eHuunm YacTH) 3HATh YMeETh BJIaJIeTh
1. OIIK-1 CHOCOOHOCTBIO K OCHOBHBIE BBIOUPATh IPAKTUYECKUM
OBJIaJICHUIO 0A30BBIMHU | TIOHSTHS TEOPHH | HEOOXOIMMBIE Y HaBBIKAMH B
3HAaHUSAMH B 00JaCTH | MEXaHMYECKUX | MapaMeTpsl s o0paboTke
MaTeMaTHKH " pemeHHs JTAHHBIX,
€CTECTBEHHBIX HayK, | 3JIEKTPOMAarHuT KOHKPETHBIX BBINOJIHEHUH
UX UCTIOJB30BAHUIO B | HBIX KOJICOAHMIA, 3aa4 TEOpUU pacueTos,
poeCCHOHATBHON | OCHOBHBIE TUIIBI KoJIeOaHuH; pelLeHnn
NEATEIFHOCTH Kojebannii, ux 3a7a4

XapaKTePUCTHKU
H CIIOCOOBI
OITMCaHHS,
OCHOBHEIE

3aKOHOMEPHOCT

u

KoJIe0aTeNbHBIX

ITPOIIECCOB,




WNHupekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI
KOMIIET | KOMIIETEHIMH (WK €€ 00yyYaromuecs 10JIKHbI

JINIA
CHIINH I‘IEICTI/I) 3HAThb YMETH BJAACTh

MPUHIMITAATTBH
bI€ CXEMBbI
KoJieOaTeIbHBIX
YCTPOKCTB (B
OCHOBHOM
pazguoTeXHUYeC
KHX); METOJIbI
rpadudeckoro u
AQHATUTUYECKOTO
MpeJICTaBICHUS
KoeOaHui

2. CTpyKTYpa U cojiep:KaHue AUCHUILIAHDI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OOmast Tpymo€MKOCTh JAUCHUIUTMHBI cocTaBiasier 3 3ad.ed. (108 wacom), mx
pacnpejienieHre o Buaam pabot npeacrasieHo B Tabuutie (s cmyodenmos ODO).

B CemecTtpbl
Bu yueOHOM paboThI cero
4acoB )

AyIuTOpHBIE 3aHATHS (BCEro) 74 74
B Tom uuce:
3aHATHS JTEKIIMOHHOTO THITA 36 36
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHITHS, IPAKTHKYMBI, TAOOpaTOpHBIC 36 36
paboThl, KOJJIOKBUYMBI I MHBIE AaHAJIOTUYHBIE
3aHSTHS)
KCP 2 2
CamocrosiTesibHas padora (Bcero) 34 34
B ToM uucne:
Kypcosas pabora 8 8
[IpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 11 11
BrimonHeHne MHAUBUAYaTbHBIX 331aHUN (TIOJrOTOBKA 8 8
COO00IIIeHNH, Tpe3eHTalni)
[ToaroroBka K TeKyIieMy KOHTPOJIO 7 7
Bun npomexxyTouHOM aTTecTaluu - 3a4eT 6 6
O0mas Tpya0eMKOCTh yac 108 108

3a4. efl. 3 3




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasenbl qUCHUIUIMHBL, H3y4daeMble B 5 cemectpe (0ns cmyoenmos ODO)

No KomnuyecTBo yacoB
- AynuropHas CamocTosTenbHas
pasn HaunmenoBanue pazienon
ol Bcero pabota pabora
JI I13 CPC
1 2 3 4 5 6 7
BBenenue B Teopuio KoneOaHUi. 4 4 1 4
["apmonnueckue konebaHus B
1. JTUHEHHBIX 0€3IUCCUIIATHBHBIX
CHCTEMaX C OJHOI CTENEHbBIO
CBOOOIBI
Konebanus B TMHEHHBIX 4 4 - 4
2.  |AMCCHUIIATUBHBIX CUCTEMAaX C OJHOMI
CTENEHBIO CBOOOIBI
3 Konebanus B 1iersx nepeMeHHOTO 4 4 1 4
TOKa
Konebanus B TMHEHHBIX CUCTEMAX 4 4 - 4
4, C HECKOJIbKMMU CTEIIEHSIMHU
CcBOOOIBI
I'apmonnueckue konedaHus B 4 4 - 4
5 cHCTEMAaX ¢ OECKOHEYHBIM YHCIOM
' creneHeit cBo0o bl BotHOBEIE
MIPOIIECCHI
6 VY CTOHYNBOCTE KOJIe0aTEIbHEIX 4 4 — 4
CHCTEM
1. [Tapamerpuueckue Koaedbanus 4 4 — 4
Pacnipoctpanenune 4 4 — 4
5 DJIEKTPOMATrHUTHBIX BOJIH B
' MEePUONYECKH-HEOTHOPOTHBIX
cpenax
KauecTBeHHOE 1 KOTHYECTBEHHOE 4 4 1 2
9. paccMOTpEeHHE HETMHEHHBIX
K0JIeOATeIbHBIX CUCTEM
HToro mo QUCIUILINHE 108 36 36 2 34
2.3 Coaepxxanue pa3aeioB AMCHUILIHHBI:
2.3.1 3aHATHA JEeKIIMOHHOTO THIIA.
Ne Haumenosanue Comepxanue pasmena dopma TeKyIIero
pasnena KOHTPOJIS
1 2 3 4
1. Beenenue B Teopuro |Benenume. Kpyr 3anay, pemaeMbix Teopuei| Y CTHBIM ompoc,
KOoJIeOaHMIA. konebanuit. TepMUHOIOTHS U pelieHue 3aaaq
I"'apmonnueckue MaTeMaTHYECKUH annapar TEOpuu
KoJIeOaHHS B kosie0anuii. CBoOOOIHBIC KOJIEOAHUS B
JIMHENHBIX CHCTEMAaX C OJJHON CTENEHBIO CBOOO/IEI.
6e3auccunatuBHbIX | [IpuMepsl KoneOaTeNbHBIX CUCTEM C OJTHOMN
CHCTEMaX C OJJHOU CTEMEHBLI0 CBOOOIBI U UX aHAJIN3.
cTerneHnio cBoOoabl | Koebanus B ccTeMax ¢ OQHOM CTEIEHBIO
CBOOO/IBI TIOJT JICHICTBUEM BBIHY KJIAFOIIICH




CHIJIBI.

Konebanmus B
JIMHEHHBIX
IHUCCUMIATUBHBIX
CHUCTEMAaxX C OJHOH
CTEIIEHBIO CBOOOIBI

CBoOoaHbIe KOaeOaHUsI B IMCCUIIATUBHBIX
KO0JIe0ATEeIbHBIX CUCTEMAX C OJHOM
CTCIICHBIO CBOOOBI. KauecTBeHHOC
paccMOTpeHHe KoieOaHul B
JIMCCUMATUBHBIX CUCTEMAX IMPHU
pa3NUYHbIX 3aKOoHax TpeHus. Ciay4dau:
CYyXOTO TPEHUSs, IUHEHHOTO TPEHHUS,
KBaJ[paTUYHOI'O TPEHHUS.
By IeHHBIE KOJICOaHUS B IMHEHHBIX
JMCCHUITAaTUBHBIX cucTeMax. Pe3onanc.

VYerHbll onpoc,
pelieHne 3a1a4

Koinebanus B nensax
MIEPEMEHHOT'0 TOKa

CrnosxeHue rapMOHUYECKUX KOJICOaHUH.

BekropHbie quarpammbl. Gurypsl
Jluccaxy.

Konebanus B nensx nepeMeHHOro ToKa.

NHaykTUBHOE, EMKOCTHOE M aKTUBHOE
COMPOTHBIICHUE

VYerHbll onpoc,
pelieHne 3a1a4

Konebanus B

JIMHEUHBIX CUCTEMAX C

HECKOJIBKNMH
CTCIICHAMU CBO60,Z[BI

Komebanus B IMHEHHBIX CHCTEMAX C
JIBYMsI CTeneHs MU cB0OOIbI. CBs3b:
WHJYKTUBHAs, EMKOCTHAsI, CMEIIaHHasI.
CoOcTBEHHBIE KOJIEOAHHUI CUCTEMEI C
JIByMSI CTEIIEHAMHU CBOOO/IBI.
Hopwmanpubie konebanus. [lapuuansabie u
CcOOCTBEHHBIC YaCTOTHI.
BrinykeHHbBIE KOJIeOaHUs B CUCTEMAaX C
JIBYMsI CTEIICHSIMHU CBOOOIbI. Y CIIOKOECHHE
KoJIeOaHUH.

Konebanus B IMHENHBIX cUCTEMAX C N
CTeneHsMHu cB0o0oIpl. MaTpuunas popma
3amMcH ypaBHEHUM KOJIeOaHU B
JNMHENHBIX cuctemax. HopmanbHbie
KOoJICOaHUS

VYerHbll onpoc,
peleHue 3aaad

I'apmoHnueckue

¢ OECKOHEYHBIM
YUCJIOM CTENEHEN

MPOIIECCHI

KOJICOaHHMS B CHCTEMAX (O,Z[HOMepHaH MOJCJIb KpHUCTaJlJIa ¢ OAHUM

cB00ObI. BomHOBEIE OJTHOPOJIHO¥ IEMOYKH U €r0 aHaJIN3.

Konebanus B OJHOPOJAHBIX LETIOYKAX

aTOMOM B 3JIEMEHTApHOU SYEHKE).
JlucriepcuOHHOE ypaBHEHUE IS

Konebanus B HEOTHOPOIHBIX LEMTOYKAX
(oxHOMEpPHAst MOJIETb KPUCTAIA C ABYMSI
aToMaMH B AJIEMEHTAapHOH sueiike).

JlucnepcuoHHOE ypaBHEHHUE IS
HEOJHOPOIHOM LETIOYKH U €ro aHAJIN3.
BoiHyX1eHHbIE KOJIeOaHUs B CUCTEME

cBOOOAHBIX 3apsAnoB. [InmazmeHHbIE

KoJeOaHusl.
BrinyxaeHHble KoebaHus B cUCTEMe
HEB3aMMOJICCTBYIOIINUX OCHUIIISATOPOB.
DnemMeHTapHasi TEOpUs JUCTIEPCUHI
3JEKTPOMAarHUTHBIX BOJIH B

KOHJICHCUPOBaHHBIX cpenax. HopmanbHas
Y aHOMAJIbHAs TUCIIEPCHSL.

YcTHBIN ompoc,
pelieHne 3a1a4

YcTonunuBOCTh

YceronuuBocTs 110 JIAmyHoBYy,

Y CTHBIN o1poc,




CHUCTEMAX C OJHOH

paccMOTpeHne KojieOaHui B

KoJ1e0aTeNbHbIX aCUMITOTUYECKasi yCTOWYUBOCTb. pelieHne 3a1a4
CHUCTEM Y CTONYMBOCTD KOJIEOATENBHBIX CHCTEM C
IUCKpeTHBIM cnekTpoM. Kpurepuit Payca-
I'ypuna. ITonstue o D-ananuze
YCTOWYMBOCTH KOJEOATEIBHBIX CHCTEM.
[IpeobpazoBanue Jlannaca u ero cBOMCTBa.
Y CTONYMBOCTh HEABTOHOMHBIX CHUCTEM.
7. [Tapamerpuueckue [TapameTpuueckue KoeOaHus u Y cTHBI onpoc,
KoyieOaHus rapaMeTpuiecKasi HEyCTOMYUBOCTb. pelieHue 3a1a4
Teopema @noke-bioxa. [Tapamerpuueckuii
pe30HaHC.
8. Pacnpoctpanenue OO0mre CBOMCTBA IEPUOIUYECKH- YcrHbIi onpoc,
AJIEKTPOMATHUTHBIX |HEOJHOPOIHBIX CPEJl, METO/Ibl X CO3/IaHMS.| pEUICHUE 3aa4
BOJIH B ieproanyecku-| PoToHHbIE KpucTauibl. [lepuoanueckue
HEOJHOPOIHBIX HEOJTHOPOJIHBIE CPE/Ibl, UMEIOIINE
cpenax CHUHYCOUJIaJIbHBIN NPopUIh
HEOJHOPOJIHOCTH. JucrepcuoHHoe
ypaBHEHHUE.
[lepuonnueckrie HEOJHOPOAHBIE CPEABI CO
CTYNEHYaTON HEOJHOPOJHOCTHIO: TOUHOE
pelIeHue 3aJa4k O PacIpOCTPAHEHUH
AJEKTPOMArHUTHOU BOJIHBI
9. KauectBennoe u  |KauecTBeHHOE pacCMOTpEHUE HEJIMHEMHBIX | Y CTHBIM OIIPOC,
KOJIMYECTBEHHOE KOJIeOATEIbHBIX CHCTEM, UX (ha30BBIC pelieHue 3aj1a4
paccMoTpeHue MHOPTPETHI.
HEJIMHENHBIX TouHoOe pelieHue 3aJa4u 0
KoJ1e0aTeNbHbIX MaTeMaTUYECKOM MasiTHUKE.
cucTeM [TonaTue o MeToie MEAJIEHHO
MeHstomuxcs ammiutya (MMA).
Uccnenosanue reneparopa TomcoHa ¢
noMoIisio Mmetoga MMAOGme MeTo bl
HCCIIEIOBAHUS HEJTMHEUHBIX
JTUHAMHYECKUX CHCTEM.
2.3.2 3aHATHS CEeMHHAPCKOI0 THIIA.
No HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI dopma TEKYIIEero
B paszzena (cemuHapoB) KOHTPOJIS
1 2 3 4
1. Bsenenue B Beenenue. Kpyr 3anay, pemaemMbIx Teopuei [IpoBepounas
TEOPHUIO konebanuii. TepMUHOIOTHS U KOHTpOJIbHAs paboTa,
Kosie0aHui. MaTeMaTUYeCKUH anmapar TeOpruu MpOBEpPKa
lMapmonnueckue konebanuii. CB0OOAHbBIE KONeOaHUs B JIOMAIITHETO 33/IaHus
KojeOaHus B CUCTEMaX C OJHOU CTENEeHbIO CBOOO/IBI.
JIUHEHHBIX [Tpumeps! konedaTeIBHBIX CUCTEM C OJHOU
0€3TMCCUTTAaTUBHBIX CTENEHBIO CBOOOIBI M UX aHAJIU3.
cuctemax c ogHoi | Konebanus B cuctemMax ¢ OJHOU CTETICHBIO
CTENEHBIO CBOOOBI| CBOOOIBI MO ACHCTBUEM BBIHYKIAFOIIICH
CHUJIBL.
2. KoneGanuss 8 |CBOOOHBIC KOJIEOAHUS B TUCCUTIATUBHBIX [TIpoBepounas
JUHENHBIX KoJie0aTeNbHBIX CUCTEMAX C OJHOMN KOHTpOJIbHAs padora,
JTUCCUTIATHBHBIX creneHpio cBo0ObI. KauecTBeHHOE MpoOBEpKa

JOMalIHECT O 3adaHusl




CTEIEHBIO CBOOOIBI

3aKoHax TpeHus. Ciiydau: Cyxoro TpeHus,
JIMHEWHOTO TPEHUS, KBaJPaTUYHOTO
TPEHUS.
BeinyxeHHble Koe0aHusl B TMHEHHBIX
JVICCUIIaTUBHBIX cucTeMax. Pe3oHaHc.

AUCCUIIATUBHLBIX CUCTEMAX IIPU Pa3JIUYHBIX

Koinebanus B
LEMsIxX

IEPEMEHHOT'O TOKa

Crio)xeHue TapMOHUYECKUX KOJICOaHMIA.
Bexkropusie quarpamMmsl. @urypst JIuccaxy.
Konebanus B 1ensx nepeMeHHOro ToKa.
WNHyKTHBHOE, EMKOCTHOE U aKTUBHOE
CONPOTHUBIICHUE

[IpoBepounas
KOHTpOJIbHAs padora,
MpoBeEpKa
JIOMAILHETO 3aJaHUs

Konebanus B
JIMHEMHBIX
CHUCTEMaX C

HECKOJIbKUMU
CTEIEHIMU

CcBOOOIBI

Konebanus B TMHEWHBIX CUCTEMAX C
JIIBYMs CTENIEHAMHU CBOOOABI. CBS3b:
WHJIYKTUBHAsi, EMKOCTHAs, CMEIIIaHHAs.
CoOcTBeHHBIE KOJIEOAHHUS CUCTEMBI C
JIBYMSI CTEIICHSIMH CBOOOIBI.
Hopwmanpubie konebanus. [lapuuansHbie 1
COOCTBEHHBIC YaCTOTEI.
BoinyxeHHbIe KoJieOaHus B CUCTEMAaX C
JIIBYMsI CTEIICHSIMHU CBOOOIbI. Y CIIOKOEHHE
KOJIeOaHUH.

Konebanus B IMHEHHBIX cUCTEMAaX € N
CTeneHsMHu cBoOo1pl. MaTpuunas popma
3anMcH ypaBHEHUM KOJIeOaHU B
JIMHEHHBIX cucTemMax. HopmanbHbie
KoJIeOaHus

IIpoBepouHas
KOHTpOJIbHas padoTa,
IIPOBEPKA
JIOMAILHETO 3a0aHUs

I'apmonmnyeckue
KOJICOaHHMS B
CHCTEMaXx C
OECKOHEUYHBIM
YHCJIOM CTEeIeHEeH
CBOOOIBI.
BonnoBrie
MIPOIIECCHI

Konebanus B 0IHOPOIHBIX LIETIOYKAX
(omHOMEpPHASI MOJIEIh KPUCTAILIA C OJTHUM
aTOMOM B 3JICMCHTapHOU SYCHKE).
JlucnepCcuoOHHOE ypaBHEHUE ISt
OJTHOPOJHOM IIEMTOYKHU U €T0 aHaJu3.
Konebanust B HEOJHOPOIHBIX IIEMTOYKAX
(oTHOMEpHast MOJIeNIb KPUCTAJIJIa C ABYMS
aTOMaMH B DJIEMEHTApHOM siuerKe).
JlucnepcuOHHOE ypaBHEHUE ISt
HEOJJHOPOJIHOM LIETIOYKH U €ro aHAJIM3.
BoinyX/1eHHbBIE KOJeOaHUs B CUCTEME
CBOOOHBIX 3apsioB. [1m1a3MeHHbIe
KoJeOaHusl.
Briny/1eHHbBIE KOJeOaHUs B CUCTEME
HEB3aMMOJICHCTBYIOIINUX OCIUIIISTOPOB.
DneMeHTapHasi TEOpHUs JUCIIEPCUU
3JIEKTPOMArHUTHBIX BOJH B
KOHJICHCUPOBaHHbIX cpenax. HopmanbHas
Y aHOMAaJIbHAS TUCTICPCHSI.

IIpoBepounas
KOHTpOJIbHas paboTa,
MIpOBEpPKa
JIOMAILTHET0 3aJaHus

Y CcTONYUBOCTE
KoJieOaTeIbHBIX
CHUCTEM

YceroiuusocTs 1o JIsnyHoBy,
ACUMIITOTUYECKAsd YCTOUUYHUBOCTb.
VY cTOWYNBOCTD KOJEOATENBHBIX CUCTEM C
IUCKpeTHBIM criekTpoM. Kpurepuit Payca-
I'ypBuna. [lonsitue o D-ananuze
YCTOMUYMBOCTH KOJIE€OATENbHBIX CUCTEM.

[Ipeo6pazoBanme Jlanaca u ero cBOMCTBA.

IIpoBepouHas
KOHTpOJIbHAas padora,
IIPOBEpKa
JIOMAIIIHET 0 33/1aHus




YV CcTOHYNBOCTh HEABTOHOMHBIX CHCTEM.

MeHsronuxcs ammutyn (MMA).
UccnenoBanue reneparopa Tomcona ¢
noMo1bio Metoga MMA OOrre METOIBI
HCCIIeOBAHUS HEJIMHEHHBIX THHAMUYECCKUX

CHCTEM.

7. | [lapameTrpuueckue [MapameTrpudeckue KoneOaHus u [IpoBepounas
KoseOaHus rapaMeTpuiecKasi HeyCTOMUUBOCTb. KOHTpOJIbHAs paboTa,
Teopema @noxke-bnoxa. [Tapamerpuueckuit MpoOBEpKa
pEe30HaHC. JIOMAIIIHETO 33JIaHUs
8. | Pacnpocrpanenue OOm1re cBoiicTBa MEPUOUUECKHU- [IpoBepounas
3JIEKTPOMArHUTHBIX | HEOJHOPOAHBIX CPEJI, METOIbI UX CO3/IaHUs. |[KOHTpOJIbHAsA paboTa,
BOJIH B ®oToHHBIE KpUcTAILIbL. [lepuoanueckue IpoBEPKa
MIEPUOIUYECKU- HEOJHOPOJIHBIE CPEIbl, UMEIOIINE JIOMAIIIHET0 3aJaHus
HEOAHOPOHBIX CUHYCOUIATBHBIN MPOPUITH
cpenax HEOJHOPOJIHOCTHU. /ucnepcuoHHOe
ypaBHEHHUE.
Ileproauueckne HEOAHOPOIHBIE CPEABI CO
CTYIEHUYaTON HEOIHOPOAHOCTHIO: TOUHOE
pelIeHne 3aJa4u O pacupOCTPaHEHUN
3JIEKTPOMATrHUTHOW BOJIHBI
9. KauectBennoe nu |KauecTBeHHOE paccMOTpeHHE HETUHEHHBIX [Iposepounas
KOJIMYECTBEHHOE KoJIeOaTeNbHBIX CUCTEM, UX (a30Bbie  |KOHTPOJIbHAs paboTa,
paccMOTpeHue MOPTPETHI. MIpOBEpPKa
HEJIMHENHBIX TouHOE peleHne 3a1a4u o JIOMAIITHETO 3aJaHUs
KOJIe0aTeNbHBIX MaTeMaTUYeCKOM MasTHHUKE.
CUCTEM [TonsiTHE 0 METO/IE MEIJICHHO

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
1. Onexrponnsie npudopsr CBY.

2. JlerekTpoBaHue.

3. B3aumogeiicTBre peIATUBUCTCKUX YAaCTHULL C JIA3EPHBIM U3JTy4YEHUEM.
4. CnexTpajbHble U NOJISPU3ALHOHHBIE XapaKTEPUCTUKU MOIyIMPOBAHHOM 3JIEKTPOMarHUTHON

BOJIHBI.

5. JIBuKeHne 3apsyKEHHOM YaCTHIIBI B ITOJI€ YaCTOTHO-MOLYJIMPOBAHHOM 3JIEKTPOMAarHUTHOU

BOJIHBI.

6. JIBI>KEeHNE U U3JTy4eHHE PENIATUBUCTCKON YaCTHUIIBI B [10JIE JTa3€PHOT0 UMITYJbca (B rayCCOBOM

y4Ke).

7. JIBM>KeHUE 3apsHKEHHBIX YacTHUIL B AJIEKTPOMAarHUTHBIX MOJSX B BaKyyMe.

8. JIBMyKeHUE 3apsKEHHOM YacTHIIBI B TI0JI€ TNIOCKOM MOHOXPOMAaTHYECKON 3JIEKTPOMArHUTHON
BOJIHBI M IOCTOSIHHOM OJJHOPOJJTHOM MarHUTHOM IOJI€.
9. 3nyueHue 3apsyKEHHOW YaCTHUILIBI B T10JI€ aMILTUTYHO-MOYJIMPOBAaHHON BOJIHBI.
10. YrnoBoe pacnpeneneHue CHHXPOTPOHHOTO U3ITYYCHHS.
11. MccnenoBanne aHAJIOTOBBIX CUTHAJIOB. [IpuMeHeHNe X B MOIYIATOpaXx.

12. ViccnenoBanre MOTyIMPOBAHHBIX CUTHAJIOB M UX MPUMEHEHHE B AaHAJIOTOBBIX M LHU(PPOBBIX

MOZYJIATOPAX.

13. Kpuosnexkrponuka. CBepXIpoBOAHbIE IUPPOBBIE U UMITYIbCHBIE YCTPONUCTBA.

14. CnexTpasibHble METO/bI

15. VIuTerpanpHble MUKPOCXEMBI, UX KJIacCU(UKALINS U TEXHOJIOTHUSI U3TOTOBJICHHUSI.
17. Pacuer ¢pakTanbHbIX aHTEHH.

18. ®otoaddext u mpubopsl HA €ro OCHOBE.
19. OnnynaropHoe usnydeHue. Burraepsr.




20. IToneBple TPaH3UCTOPBI.

MeTOI[quCKHe yKaSaHI/DI I10 BBIIIOJIHCHHU IO KprOBBIX HpOGKTOBI
https://moodle.kubsu.ru/enrol/index.php?id=378

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHOH padoThl
00Y4YAKIIHUXCS 110 TUCHMILINHE (MOIYJIIO).

No Bux CPC [Tepeuyenb yueOHO-METOAMUYECKOTO O6€CHC‘I?HI/I${ JUCLUIUIAHBEI 110
BBITOJIHEHUIO CAMOCTOSITEIBHON paboThI
1 2 3
1 | IIpopabotka yuebHoro | Meroandyeckue yka3aHHus MO OPraHU3ALUN CAMOCTOSITEIbHON
(TeopeTruecKkoro) paloThI cTyIeHTOB 10 AucuuIuinHe «Teopus KonedaHuin»,
MaTepuaia yTBEpKJIEHHbIE Kadeapoil paainopu3NKi 1 HAHOTEXHOJIOTHIA,
npoTokoa Ne 7 ot «20» mapra 2017 r.
2 Boinonnenue MeTtoauueckue yKka3aHusl 10 OPraHU3aluy CaMOCTOSITEIbHON
UHIVBUAYaJIbHBIX paboThI CTYEHTOB MO AUcHUILINHE ««Teopus konebaHuin»,
3a1aHuil (MOATOTOBKA yTBEpKIEHHBIE Kadeapoil paainopu3NKu 1 HAHOTEXHOJIOTHIA,
COOOILIeHUH, npotokod Ne 7 ot «20» maprta 2017 1.
IIpe3eHTALNN)
3 |[lomroroBka K Tekymemy| Metoandeckue yKa3aHHs [0 OPraHU3alud CaMOCTOSITEIbHON
KOHTPOJIIO paloThI cTyIeHTOB 1o AucuuIuinHe «Teopus KonedbaHuii»,
YTBEpKIEHHBIE Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOTHIA,
ripotokod Ne 7 ot «20» mapra 2017 1.
4 [ToaroroBka k Metoauueckue yKa3aHusl 110 peHIeHHIO 3a7a4 0 JUCLIUILINHE
IIPAKTUYECKUM 3aHATUAM | «Teopust koaeGaHMii», yTBepKIeHHbIE KapeIpoi paiuopU3uKu 1
HaHOTEXHoJoruM, npotokos Ne 7 ot «20» mapra 2017 1.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00y4YaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnsorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS UH(DOPMAIIH:
JUist T ¢ HApyIICHUSIMH 3PEHHS:
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.
JIist L ¢ HapyIeHUsIMU CITyXa:
- B Ie4aTHou Gopme;
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.
JList AL ¢ HapyIeHNsIMHM OITOPHO-JBUTaTEIbHOTO almnapara:
- B IeyaTHOH popme;
- B (hopMe DIEKTPOHHOTO TOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

I[J'ISI MMPOBEACHHNA BCEX JICKIIUOHHBIX 3aHSATUN HCIIOJIB3YIOTCA My.]'IBTHMeI[HfIHBIe CpeacTBa
BOCTIPOM3BEJICHUSI AKTUBHOTO COJIEPKUMOTO, TMO3BOJISIFOIIETO CIYIIaTeN0 BOCHPUHUMATH
0COOEHHOCTH M3y4aeMoil mpodeccuu, 3a4acTyr0 UTPAOIIUE PEIAIONIYI0 POJIh B TIOHUMAHUU U
BOCTIPUATHH, a TaKKe (POPMUPOBAHUU MTPO(HECCHOHATBHBIX KOMIIETSHIIUH.

Bonpnras gactb J'IeKHI/Iﬁ N IMPAKTUYCCKUE 3aHATUSA MMPOBOAATCA C UCIIOJIB30BAHUEM JJOCKU
U CTIPaBOYHBIX MaTEPHAIIOB.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTeCcTalNU.
TeKyIUH KOHTPOJIb: IpPOBEpKa JOMAIIHUX 3aJaHUN 10 CEMHUHAPCKUM 3aHITHSIM.

OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI, TPUBCACHHBIC B OIIMCAHUAX pa60T N Ha JOIIOJTHHUTCIIbHBIC

BOITPOCKHI, KaCaromMeCsa COOTBETCTBYIOIINX Pa3aciOB OCHOBHOH JUCIHHUITIINHBI.


https://moodle.kubsu.ru/enrol/index.php?id=

HTOIOBBIii KOHTPOJIb: 3a4CT.

4.1 ®oH OLIEHOYHBIX CPECTB /ISl POBeAeHNs TEKYIIel aTTecTaAluu.

KoHTpoJibHbBIE BONIPOCHI
1. Jlunelinplii ocuwnsTop. JIuHeiiHble OUHamMuueckue cuctembl. KoHcepBaTHBHBIE

CUCTEMBI.

2. ®a3oBBIf MOPTpET JUHEHHOTO ocHwLIATopa. IloHsATHE (Ha30BOM TpacKTOPHH.
@®a30Bble NOPTPETHI IMHEHHBIX CUCTEM C OJJHOM CTENIEHBbIO CBOOO/BI.

3. ®dazoBbIe MOPTPETHI JIMHEHHBIX OCHHUIATOPOB C YYETOM moTepb. Ileproaumueckuii u
aNepUOANYECKUN PEKUMBI.

4. Pe3oHaHC B JIMHEHHBIX KoyeOaTelIbHBIX CUCTEMAX C OJHOW CTENEHBIO CBOOOJBI.
Pe3oHaHc B cucTeMe ¢ KOHEUHOM T0OPOTHOCTHIO.

5. AHanu3 NOBEIEHUS CUCTEMBI IMpPH BO3AECHCTBMM INPOU3BOJIBHON BBIHYKJIAOLIEH
CHUJIBI.

6. KoneOaTenpHble CHUCTEMBI C HECKOIBKMMM cTeneHsMU cBoOoabl. KoneOanus
CBSI3aHHBIX OCUMIUIATOPOB. HOpMasnbpHbIE M MapIHaIbHbBIE YaCTOTHI.

7. Ddodext nnHamMuyYecKoro aeMipupoBanus. Teopema B3aUMHOCTH.

8. Konebanuss B aHcamOine HEB3aUMOJCHCTBYIOIMX JIMHEHHBIX OCLMJUISATOPOB.
Knaccuueckas teopus aucnepcuu csera. @opmyna 3einbmeriepa.

9. Ilpenen Jlopenna. Y4ET HETOKIECTBEHHOCTH OCHMIIISTOPOB.

10. YCTOWYMBOCTH JTMHEAPU30BAHHBIX CUCTEM C TUCKPETHBIM CIICKTPOM. Y CTOHYHBOCTH
1o JIamyHoBy.

11. VYcroWuyMBOCTH COCPEAOTOYEHHBIX CHCTEM C IIOCTOSIHHBIMHM  IapaMeTpaMH.
Kpurepuii Payca-I'ypBuna. Y cToH4MBOCTE HEABTOHOMHBIX CUCTEM.

12. Tlapamerpuueckue KojeOaTenbHBIE CHCTEMBl. Pe30HAHCHBIE W HEPE30HAHCHBIE
napaMeTpu4eCcKue CUCTEMBI. Y paBHeHHE Martbe.

13. VYcroitunBocth mapamerpuueckux cucreM. Teopema @Pnoke. I[lapamerpuueckuii
pe30oHaHc.

14. KonebGanuss B HeIMHEMHBIX cucTeMax. [Ipumepbl HENMHEWHBIX OCHUIUISTOPOB.
@Da30BbIi NOPTPET HENUHENHOTO OCHMILIATOPA. HEN30XOpHOCTh HENMMHENHBIX OCLIUILIATOPOB.

15. HenunelHblii  pe3oHaHC. AHaIM3  TOBEACHHUA  OCHWUIATOpAa C  MAJIOH
HEJIMHEWHOCTBIO.

16. HenuHeWHBI TapaMeTPHUYECKUI pE30HAHC.

17. Tlepuoguueckue aBTOKONE€OaHMS B  JUCCHUNATHBHBIX  (HEKOHCEPBATHUBHBIX)

cuctemax. [IpenenbHbie TUKIBI. MATKUN U )KECTKUIA PEKUMBI BO3OYKICHUSI.



18. ArttpakTopsl. Biausinue mapameTpoB cucTeMbl Ha (OpMy aBTOKoJieOaHui. Meton
MU30KJIUH.

HpaKTuquRne 3aJlaHuA

1. Hanmmmre ypaBHEHHE IBHKEHHUSI MATEMAaTHUYECKOTO MasiTHUKA 0e3 yyeTa TpeHUs pu

MaJIbIX 1 HEMAJIBIX YI'JIaX OTKJIOHCHHS C ITOSACHCHHUEM BCEX BCJIIMYMH.

2. Hanummre ypaBHEHUE JABHKEHUS Tpy3a HA MIPYKUHE MPU HATUYUH TPEHUS U €r0

PEHICHUEC C MTOSACHCHUEM BCEX BCIIMYHH.

3. Harmmmmure YPaBHCHUE, OIMHMCBIBAIOIICC KoneOaHus B Kojie0aTeILHOM KOHTYpPC C

YUYE€TOM AKTHUBHOI'O COIIPOTUBJICHUA, U €T0 PCIICHUEC C ITIOACHCHHUEM BCEX BEJIMYHUH.

4. IToctpoiiTe ceMeicTBO (ha30BBIX TPACKTOPHUIA, ONMMMCHIBAIOIINX JIBH)KCHHUE JTUHEHHOMN

KOHCEPBAaTUBHOM CUCTEMBI

5. IlocTpoiite ceMelCcTBO (ha30BBIX TPACKTOPHUH, OMMCHIBAIOIINX JBM)KEHUE TMHEHHON

HEKOHCEPBATUBHOW CHCTEMBI

6. [Toctpoiite cemMeicTBO (Ha30BBIX TPACKTOPUH, OMUCHIBAIOIINX BPANIATEILHOEC

JBHXXCHUEC MaTEMATHYCCKOI'O MasiTHHKaA

7. I1o xaKoil 3aBUCUMOCTH MOKHO CYIUTh 00 yCTOMYMBOCTH aBTOKOJIEOAaHUM B cUcTeEMe?

HOCTpOI;'ITe 9Ty 3aBUCUMOCTbD.

8. [TocTpoiiTe 6MbypKaIMOHHBIE TUArPAMMBI JIsI MSTKOTO U )KECTKOTO PEKUMOB

aBTOKOJIe0aHu. B uem ux paznuuus?

9. 3anumuTe ycnoBus Ui IapaMeTpUIecKoro pe3oHanca. Kak Biuser amminryaa
KosiebaHui mapameTpa u TpeHue Ha 3T ycnoBus? [loctpoiite quarpamMmy ycioBui

HapaMeTPUIECKOro pe3oHaHca

10. [TocTpoiiTe pe30HAHCHYIO KPUBYIO VIS CITydasi BEIHYK/IEHHBIX KOJIeOaHUH B
HEJIMHEHHON KOHCEPBATUBHON CUCTEME C OJTHOM CTENEHBIO CBOOOIBI C MATKON

BOCCTAHAaBJIMBAIOIIECH CUJIOH.

11. Kak 3aBucHT yacToTa KoJIeOaHHI OT UX aMIUIUTY bl B CITy4ae KeCTKON U MSATKOM

BO3Bpamtaroneil cuibl. [loctpouts rpaduxk.

12. TloctpoiiTe cemeiicTBO (pa30BbIX TPACKTOPHIA, OMMCHIBAIOLINX JBUKEHHE JIMHEHHON

HCKOHCCpBaTHBHOﬁ CUCTEMBI MCTOAOM HM3O0KJIMH.



Monyas 1.

— JIuHEeWHBIN OCHUILIATOP.

— Ilonstue ¢aszoBoii TpaekTopuu. DazoBble MOPTPETHl JTUHEHHBIX CUCTEM C OJTHOU
CTerNeHbI0 CBO0ObI. Daz0BbIe MOPTPETHI JIMHEUHBIX OCLHILUIATOPOB € YYETOM MOTEPD.

— Ilepuonnueckuil M anepUOAUIECKUN PEKUMBL.

Monyas 2.

— KonebGanust cBsi3aHHBIX OCHMWIIIATOPOB. HopmanbHble W THaplUalbHBIE YaCTOTHI
D¢ ekt quHamuueckoro nemmdupopanus. Teopema B3aMMHOCTH.

— KonebGanus B ancam6iie HEB3aUMOICHCTBYIOINX JTUHEHHBIX OCHMILIATOPOB. Dopmyna
3eitnbmeiiepa. [Ipeaen Jlopenna. Y4ET HETOKIECTBEHHOCTH OCIHHILISTOPOB.

— VYCTOMYMBOCTh  JIMHEAPU30BAHHBIX CHCTEM 10  JIAMyHOBY. Y CTOHYMBOCTH
COCPEIOTOYEHHBIX CHCTEM C TNOCTOSHHbIMM mnapamerpamu. Kpurepuii Payca-I'ypeuna.
VY cTOMYMBOCTH HEABTOHOMHBIX CUCTEM.

— Pe3onaHCHBIE M HEpPE30HAHCHBIE MApaMETPUUYECKUE CUCTEMBbI. YpaBHeHHUE Martbe.
Y CcTOMYMBOCTh NapaMeTpruieckux cucteM. Teopema dDioke.

Mogayas 3.

— Konebanuss B HenuHEHHBIX cUcTeMaX. [IpuMepbl HEIMHEHHBIX OCIHUJUISTOPOB.
®a3oBbIi MOPTPET HEJIMHEHHOTO OCHMIUIATOpa. HEM30XOpHOCTh HENMMHEHHBIX OCIIUIUISITOPOB.

— Henunelinpiil pe3oHanc. AHaJIU3 TOBEACHUS OCHMILIISATOPA C MAJION HEIMHEMHOCTHIO.
HenuuelHbI napaMeTpUYECKHU pe30HAHC.

— llepuoanueckue aBTOKOJIEOAHUS B IUCCUNATHUBHBIX CHUCTeMaxX. MSATKUN U KECTKUN
peKUMBI  BO3OYXKIeHHsS. ATTpakTopbl. BnusHue mnapameTrpoB cucTeMbl Ha  (opmy

ABTOKOJICOaHUH.

IMpumepHbIe 3a1aHNs ISl KOHTPOJIbLHON PaGoThI.
. EMkocTh B KONeOaTeIbHOM KOHTYPE MEHSIETCS 4epe3 paBHbIC HHTEPBAJIbl BPEMEHHU T OT
C:1 o C2 u obpatno, mpudem AC = C, — C1 << Cp = (C1 + C2)/2. Ha miockocT mapameTpoB
(AC/Co, wot ), w20 = 1/LCo, HaliuTe 30HBI MTAPAMETPUUCCKON HEYCTONYNBOCTH CHCTEMBI.
OtBet: & = +(AC/4Co).

= UccnepoBate  ycTOMuUMBOCTE MO JIAMyHOBY  HYJEBOTO  PEIIEHUS  CHCTEMBI
&= y—3x—x3, R=6X—2Y.

OtBer: mNO BTOpOﬁ TCOPEMC .HSIHyHOBa HYJICBOC PCHICHUC CHUCTCMBbI
ACUMIITOTHYCCKH YCTOﬁQHBO.

u B KOHACHCATOPC K0JIe0aTeNbHOTO KOHTYpa HaXOAUTCA OJUH 3JICKTPOH. HonquTe

ypaBHEHHUS CBA3aHHBIX KOJIEOAHUM 3apsa B KOHTYpE U AJIEKTPOHA B KOHJeHcaTtope. OueHuTe, Ha



CKOJIbKO H3MEHHMTCS COOCTBEHHAss YacToTa KOHTypa U3-3a [MPHUCYTCTBUS DJIEKTPOHA.

KOH,Z[GHC&TOP CUHMTAaTh IIJIOCKHM.

ewf

mCd?2

1. HccnenyiiTe yCTOWYUBOCTD HYJIEBOTO PEIICHUS, IIOCTPOUB (QYHKIHUIO JIsmyHOBa

OtBet: 2 (w? — wg) —

i=—x+v+axv V=x—y—x-— 2y°

i
2. MareMmaTuyecKknii MasTHHUK HMeEET ,I[J'H/IHyh K HaXoAUTCd B IIOKOC. B momeHT

t=10 17 o
BpEMEHU TPY3MKY MasTHUKA C TMOMOIIBIO TOJIYKA COOOIIAIOT CKOpPOCTh U, HaiiTu 3akoH
W3MEHEHUSI BO BPEMEHM YyIVla OTKJIOHEHUS MASTHHUKA OT BEPTUKAJIM, CUYUTasA, YTO IpHU

y Fop = hx x
KoJIEOaHMSIX MAasATHHKA Ha €ro Ipy3uk JICHMCTBYET CHJIa BA3KOI'O TPCHUA e , rgc -

CKOPOCTB I'PY3HKaA. Konebanusa MagTHUKA CUATATh MaJIbIMU.

!
3. I[J'II/IHa HUTH MAaTeMaTHU4YEeCKOro MasgTHHKA (CM. pI/ICYHOK) NEPpUOANICCKU U3MCHACTCA
24l r=T,/2 T,
Ha BCINYHHY 10 3aKOHY McC€aHpa (CM. pI/ICYHOK) C IIepuoaom , TJ€C — [epuon

I =

E-

I
"0 rme Y- cpenHee 3HaueHWE JIMHBI HUTU. CUuTas, 4TO MpHU

Q

JABHJKCHHUM MasdATHHKA IIPOABIIAIOTCA CHUJIbI BA3KOI'O TPCHHUSA, a ,Z[O6pOTHOCTI> MajdTHHUKa paHa -,

KoJe0aHuN MasTHHKA MpU

HaWTH YCJIOBHUC ITApaMETPHUICCKOI'O B036Y)K,I[€HI/IH KOoJIEOaHHIA.

P

T

— T I(1) r=Ty2l—
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¢
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4. B IOCICa0BAaTCIBbHBIN KoJieOaTeIbHEIN KOHTYpP, COCTOAIIMU N3 HWHAYKTUBHOCTH ,

€MKOCTH CI/I pesucropa RE‘, BKJIIOUYEH JJIEMEHT C MaJarollAM YYacTKOM Ha BOJIbTAMIIEPHOU
xapaktepuctuke. Pabodas Touka 3TOro ajieMeHTa BBIOpaHa TakuM oOpa3oM, YTO TaJeHue
HaMpsHKEHUs Ha AJIEMEHTE C TOKOM, TEKYIIMM 4Y€pe3 HEro, COOTHOIICHUEM: =Syt 531‘3.
[Tonp3ysce METOAOM MEUIEHHO MEHSIOLIMXCA aMIUIMTYJ HAWTH CTAllMOHAPHBIE PEKHUMBI U
WCCIIEIOBATh UX YCTOMYUBOCTb.

4.2 ®oHJ OLIEeHOYHBIX CPE/ICTB /Il MPOBEAeHUs MPOMEKYTOYHOI aTTeCTAIIUH.

Bonpocsl k 3auery

1 CBoboanbie KoneOaHHWs B KOHCEPBATHBHBIX CHCTEMaX C OJIHOW CTENEHbBIO

CBOOO/IBI.

2. Ilpumepsl K0eOaTEIBHBIX CHCTEM C OJTHON CTETEHBIO CBOOOIBI M X aHAIIH3.



3. Komebanms B cucreMax ¢ OIJHOW CTEIEHBIO CBOOOILI MOJH JIEHCTBUEM
BBIHYXKJAWOMIEH CcUidbl. BbBIHYyXJAeHHbIE KoJicOaHUS B JIMHEHHOW cuUcCTeMe MpHu
rapMOHMYECKOM CHJIOBOM BO3JECHCTBUH.

4. CBoOoanble KoyieOaHUsS B JAUCCHUIATHBHBIX KOJieOaTENbHBIX CHCTEMaxX C
OJHOHM cTemneHbio cBOOObl. KauecTBeHHOE paccMoTpeHHe KOJeOaHUM B JUCCUMIATHUBHBIX
CHCTeMax IpHU pa3jInyHbIX 3aKOHaX TpeHus. Ciydau: cyXoro TpeHusl, JUHEHHOr0 TpEeHMUS,
KBaJ[paTUYHOT'O TPEHUS.

5 BriHyX)aeHHbIE KOJIeOaHNS B IMHEHHBIX AUCCUIIATUBHBIX cucTeMax. Pe3oHaHc.

6. CrnoxxeHue rapMOHUYECKHX KosieOanuii. BexropHbie nuarpammel. @urypsl Jlnccaxy.

7. Konebanus B wLensx MNEepeMEHHOro ToKa. MHIYKTHBHOE, €MKOCTHOE U
aKTHUBHOE CONPOTUBIICHUE.

8 Konebanuss B JMHEHHBIX CHCTEMax C JAByMsi cCTemneHs MU cBoOOAbl. CBS3b:
WHJYKTUBHAsl, EMKOCTHAsl, CMEIIaHHasl.

9. CoOctBenHble KoJieOaHUSA CHUCTEMBI C JABYMS CTENEHSIMH CBOOOJBI.
Hopmanbnubie konebanus. [lapunanbable 1 COOCTBEHHBIE YaCTOTHI.

10, BoinyxaeHHbIe KOJIeOaHHs B CUCTEMaX C ABYMS CTEMEHSMU CBOOObI. Y CIIOKOCHHUE
KoJieOaHuil.

1. KonebGanuss B NHHEHHBIX CHCTEMax C 7 CTENEHSIMU CBOOOJb. MarpuunHas
dbopma 3anmucu ypaBHEHHH KOJeOaHUI B TUHEWHBIX cucTeMax. HopmanbHbIe KoJIeOaHus

12. KoneGanusi B OAHOPOJHBIX LIeOYKax. /J[ucnepcuoHHOe ypaBHEHHUE U €TI0 aHaIN3.

13. KonebaHusi B HEOJHOPOIHBIX LIeOYKax. J[MCIEpCHOHHOE YpaBHEHUE U €T0 aHAJIN3.

14. BoiHyX7eHHbIe KoyeOaHHs B cHCTEME CBOOOIHBIX 3apsfoB. Ilia3MeHHbIe
Kosie0aHusl.

15. BeiHyXeHHbIE KOJeOaHUs B CHCTEME HEB3aMMOJEHCTBYIOIIUX OCIHJLISTOPOB.
DJleMeHTapHasi TEOpUsl AUCHEPCUH SJIEKTPOMArHUTHBIX BOJIH B KOHJEHCHUPOBAHHBIX Cpelax.
HopmanbHast 1 aHOManbHas JUcCIepCHst.

16. YcroitunmBocTh KOJEOATENBHBIX CHUCTEM C JTUCKPETHBIM crieKTpoM. Kpwurepuit
Payca-I'ypBuna.

17. YcToitunBOCTh HEABTOHOMHBIX CHCTEM.

18. TlapameTpuyeckue KoaeOaHMs U TapaMeTpuiecKas HEYCTOMUHUBOCTb.

19. Teopema ®noke-bioxa. [Tapamerprueckuii pe3oHaHC.

20. Ilepuoanueckue HEOJIHOPOJIHbIE cpensl, CHUHYCOUJATbHBIN npoduib
HEOJHOPOIHOCTH.

21. Tlepuoauyeckrne HEOHOPOIHBIE CPEIbI CO CTYIEHYATON HEOTHOPOTHOCTHIO

22. TlapameTpUvecKuii pe30HaHC MPH BO3JEHCTBUU HA CHUCTEMY C YacCTOTOH, MHOTO



00JbIIEN YaCTOTHI COOCTBEHHBIX KOJIEOaHUIA.

23. KauecTBEHHOE pPacCMOTPEHHE HEIMHEHHBIX KoJeOaTeabHBIX cHCcTeM, UX (ha3oBbie
HOPTPETHI.

24. TouHOe peleHue 3aJa4yl O MaTeMAaTHYECKOM MasTHUKE.

25. I'enepatop Tomcona. OGmue MeTOAbI MCCIEJOBaHUS HEIMHEHHBIX JMHAMUYECKUX
CHCTEM.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJLHOH y4eOHOIHl JMTEepaTypbl, HEOOXOAMMON
JJISI OCBOEHM Sl JTUCUMILIMHBI (MOXYJIst).

5.1 OcHoBHasi JiuTEpaTypa:

1. CrpenkoB C.II. BBenenue B teoputo xonebanuii: yueonuk. - CIIO.: Jlanb, 2005. -
ISBN 5811406142.

2. CrpenkoB C.I1., Benenue B Teoputo konedanumii: -Jlanp, 2005 ISBN:5-8114-0614-2
https://e.lanbook.com/book/603#book_name.

3. 'openuk I'.C. Konebanus u BosHbl: yueOHOe mocobue - M.: @usmatnut, 2007

ISBN: 978-5-9221-0776-1 http://biblioclub.ru/index.php?page=book red&id=68389&sr=1

4. Kapnos H.B., Kupuuenxko H.A. KoneGanusi, BOIHBI, CTPYKTYphl. — M.:
OU3MATIIUT, 2008 http://biblioclub.ru/index.php?page=book_red&id=68395&sr=1

5. Karanos B.J. Konebanus u BOJNHBI B MPUPOJE U TEXHUKE: yueOHOe mocobue s
By30B. - 2015

5.2 JlonoJIHUTeIbHAS JIUTepaTypa:

1. s6nonckuit A.A., Kypc Teopun konebaunuii: yuebHoe nocodue, Uzna. 4-e, CII6., Jlans, 2003,
248 c., ISBN 5811405197.

2. Hy6numes FO.H., Konebanus u BoiHbI: yueOHOe mocodue i crynenTos, HoBocubupckuit
roc. TeXH. yH-T., 2-€ U3., ucnp. u aom., HoBocubupck: CubUpCcKoe yHUBEPCUTETCKOE U3[I-
B0, 2004., 323 c., ISBN 5940871062.

3. TpybGeukon /. 1., Beenenue B cunepreruky. Konebanus u Bonusl, 3. 2-e, ucnp. u gom.,
M.: [Enuropuan YPCC], 2003, 220 c., ISBN 5354005310.

4. Kyzueno A.Il., JIuneitHsie xosieO0aHUsT ¥ BOJHBI: COOPHHK 3a/1ad: y4eOHOE MmocoOue s
CTyAeHTOB By30B; denepanbHas 1eneBas nporpamMma "[‘oc. moaaepka MHTErpaliy BICII.
oOpa3oBanus pyHaameHnT. Hayku Ha 1997-2000 roxer". - M.: ®usmatnut, 2001. 128 c. ISBN
5940520235.

5. Kapmos H.B., Konebanusi, BonHbI, CTpyKTypHL. - M.: ®UIMATIINUT, 2003. - 496 c. - ISBN
5922102052.

6. AngommH ['.T., Teopus nuHEWHBIX W HeNMMHEWHBIX KoneOanuii, Jlanp ISBN: 978-5-8114-

1460-4, T'on: 2013, Uznanwue: 2-e, 320 crpanu, https://e.lanbook.com/book/4640#authors

7. Komapos 1.B., OcHOBBI TeOpUU paguoIOKAIIMOHHBIX CUCTEM C HEMPEPBIBHBIM H3IyYEHHEM

4aCTOTHO-MOJIyTMPOBAaHHBIX Konebanuit, M3natensctBo "['opsiuas nunus-Tenekom", 2010,
392 c., ISBN:978-5-9912-0103-2, https://e.lanbook.com/book/5165#authors



https://e.lanbook.com/book/603#book_name
http://biblioclub.ru/index.php?page=publisher_red&pub_id=300
http://biblioclub.ru/index.php?page=book_red&id=68389&sr=1
http://biblioclub.ru/index.php?page=book_red&id=68395&sr=1
https://e.lanbook.com/book/4640#authors
https://e.lanbook.com/book/5165#authors

8. Cky6oB /I.}O., OcHOBBI TeOpUU HEMWHEWHBIX Kojebanuii, U3narensctBo: "Jlans" ISBN:978-
5-8114-1470-3 2013 https://e.lanbook.com/book/30203#authors

9. TI'myasemn I'. M. JI., O6parHblie 3agaun Teopuun Kosiebanuii /; mep. ¢ anri. A. C. MaTBeeBa u
E. M. Kpeiinec; nox Hayu. pea. A. O. I'yrepmana. - M.: HUILI "PerynspHas u xaoTuueckas
muaamuka", 2008; MxeBck: MHCTUTYT KOMIBIOTEpHBIX ucciaenoBanuii, 2008. - 607 c.: wi. -
Bubmuorp.: c. 577-602. - ISBN 9785939726603

5.3. [lepuoauveckue U3IaHusA:
. B mupe Haykun.
. U3Bectus BY3o0B. Cepus: Pagnodusuka.
. U3Bectusa BY3os. Cepus: Paguosnexrponuxa.
. U3Bectusa BY3oB. Cepusi: Pusuka.
. Yenexu (pU3NYECKHX HAYK.
. ®usuka. Peeparusnsiii xxypuan BUHUTH.
. DIEKTPOMarHUTHbBIE BOJIHBI U JIEKTPOHHBIE CUCTEMBI.
. DIIEKTPOHUKA.
. Onexrponuka. Pedeparusnsiii xxypuaax BUHUTH.
0. DnexTpoHUKa: HayKa, TEXHOJIOTHUs, OU3HEC.
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6. Ilepeuenbr  pecypcoB  HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW  ceTH
«HTepHET», HEOOXOTUMBIX [IJIsl 0CBOEHUS THCIUTLIMHBI (MOTYJIs1).

1. http://www.edu.ru/ (Enutoe oKHO J0CTyIa K 00pa30BaTe/IbHBIM Pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHblii 00pa3oBaTEIbHBIN
nopTan)

3. http://www.scientific.narod.ru/literature.htm (Karanor Hay4HBIX pecypcoB)

4. http://www.sci-lib.com/ (bonbiias HayuHast GubinoTeKa)

5. http://www.ph4s.ru/books_tehnika.html (Pa3zmen «TexHuueckue Hayku
(paaroOTeXHHUKA, PAJIMOIICKTPOHUKA, AIEKTPOHNUKA, CXEMOTEXHHUKA, TIOITYIIPOBOTHIUKOBAS
AIIEKTPOHUKA H JIp.» 00pazoBaTenbHOro npoekta A.H. Bapruna «®u3uka, XuMusi, MaTeMaTHKa
CTYJICHTaM M IIKOJIHUKAM))

6. http://www.rsl.ru/ (Poccuiickasi rocyaapcTBeHHas OMOIHOTEKA)

7. http://www.nlr.ru/(Poccuiickas HalmoHabHast OMOIHMOTEKA)

8. http://www.benran.ru/ (bubnmoreka PAH 1o ecrecTBeHHBIM HayKaMm)

9. http://www.gpntb.ru/ (T'ocynapcTBeHHas myOnuYHAasS HAYYHO-TEXHUYECKAsI
Ooubnmoreka)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Onnaiin pacueT 0OMOTOK
TpaHchopmaropa)

11. http://www.club155.ru/ (Kiy6 155 — pa3nooOpa3Hbie MaTepHaibl o
NPOTrPaMMHPOBAHUIO Y CXEMOTEXHHKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (TIporpamMma uist pacuera MOCTOBOTO BBITIPSIMHTEIS)

13. http://www.soel.ru (xxypuan CoBpeMeHHast 3ICKTPOHHUKA)

14. http://www.adcomlogod.narod.ru (caiiT UHTEpaKTUBHOM MOIEPIKKU TIPOBEICHHS
1a00pPaTOPHBIX M CAMOCTOSITEIBHBIX PAaOOT MO TUCIHUIUIAHE).

7. Mertonuyeckne yKa3aHHsl ISl OOYYAIOINHXCS MO OCBOECHHI0 JHCIHHMILIUHBI

(Monmy.Jist).
Ha camocrosarensHyto paboty cryaeHtoB otBoautca 40% BpeMeHH oOT oOmiei
TPYAOEMKOCTH  JHCIUILINHEIL. ComnpoBOXKIIEHHE CaMOCTOSTENbHON paboOTHl  CTY/ACHTOB

OPraHU30BaHO B CIEIYIOMUX GopMax:


https://e.lanbook.com/book/30203#authors
http://www.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scientific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.ph4s.ru/books_tehnika.html
http://www.rsl.ru/
http://www.nlr.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.skrutka.ru/sk/tekst.php?id=19
http://www.club155.ru/
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja

CamocrosTenbHas padoTa MpHU3BaHa 3aKPEIHUTh TCOPETUUECKUE 3HAHUS M MPAKTHUYCCKHEC
HAaBbIKH, IOJYUCHHBIC CTYACHTAMH Ha JICKIUAX, NPAKTHYCCKUX U HaGOPaTOpHBIX 3aHATUAX.
Kpome Toro, wacte BpeMEHH, OTIYIICHHOTO Ha CAMOCTOSTENBHYIO DPabOTy, JOIDKHA OBITh
UCIIOJIb30BaHA HAa OCBOCHUE TEOPETUYECKOTO MaTepuaia Mo JUCHUIUIMHE U Ha TOJTOTOBKY K
1a00pPaTOPHBIM 3aHSITHUSIM.

Bess pabora mo opraHu3ammuM  BbIOOpa CTYyJACHTaMH TEM KYpPCOBBIX IPOEKTOB U
3aKpETUICHUIO HAYYHBIX PYKOBOIHMTENICH MTPOBOAUTCS Kapeapol ONTOJICKTPOHUKHA, COBMECTHO C
3aBeAYIONIMM Kadeaphl.

IIpumepHass TemaTMKa KypCOBOTO IIPOEKTHPOBAHUS pa3paldaThbIBAacTCs M €KErOJHO
oOHoBIIsIeTCA Kadeapoil. 3akpenjaeHue 3a CTyJeHTaMU TeM KYpPCOBBIX MPOEKTOB IMPOU3BOIUTCS
[0 WX JIMYHBIM 3asBJICHHUSIM Ha UM JIeKaHa WU 3aB Kadeapoil, MO COIIaCOBAaHUIO C HAyYHBIM
PYKOBOJUTENIEM BO3MOXKHO KOPPEKTHPOBKA BbIOpaHHOM Tembl. B panmpHeliem cryneHT u
HAYYHBI PYKOBOJAUTENb COCTAaBJIACT 33JaHHWE C TMOAPOOHBIM IUIAHOM IO BBIMOJHEHUIO
KypcoBoro npoekta. [logpoOHas uHpopmanus mo TpedoBaHUSIM K KypCOBOMY IMPOESKTHPOBAHUIO
pacnojiaraercsi Ha caiite kageapbl ONITOAIEKTPOHUKH B IOKyMEeHTe MeToinyecKkue yKkazaHus 1o
BBIMOJIHEHHIO KypcoBbIX mpoektoB: http://ftf. kubsu.ru/htmlfiles/dip/MetodUk2018.rtf wu

https://moodle.kubsu.ru/enrol/index.php?id=378

Bonpocsl 111 caMoCcTOATEIbHON padoThI

Pazgen 1. CBoOomHble KojeOaHUsS B CHCTEMAx C OJHOM CTENEHBIO CBOOOIBI.
BreinyxkaeHHble KoneOaHUST B CHCTEMax C OJHOW CTENEHbIO CBOOOABI TMMOJA JIEHCTBUEM
BBIHYX/Ial0IIel Cuibl. BeIHYXJIeHHbIE KOJeOaHUS B TUHEHHOW CHUCTEME MPU TapMOHUYECKOM
CHJIOBOM Bo3jeiicTBuu. Pemenne 3aaau.

Pasgen 2. KomeGanus B JHMHEHWHBIX IMCCHUIIATUBHBIX CHCTEMAx C OJHOM CTEIEHBIO
cBoOoAbl. Brinaua 3ananus Nel aiis camoctosiTennbHON paboThI, Onpoc.

Pa3nen 3. Konebanus B 1ensax nepeMeHHOro Toka. Pemienue 3agau.

Paszmen 4. KoneGanuss B JUHEHHBIX CHCTEMaX C HECKOJIbKHMMHU CTEIECHSIMH CBOOOJIEI.
[TpoBepka BeITaHHOTO 3aManus Ne 1, Beiada 3amganus Ne 2

Pazgen 5. 'apmonuveckue kosiebaHus B CHUCTEMaxX ¢ OCCKOHEUHBIM YHCJIOM CTETECHEH
cB00OoabI. BomHOBBIE TpoIiecchl. Pemenue 3anay.

Paznen 6. YcToHUMBOCTh KOJI€OaTeNbLHBIX CHCTEM. PelreHue 3ama4

Pasmen 7. Ilapamerpuyeckue koneOanus. [IpoBepka BwImaHHBIX 3amaHuii NeNe 1, 2,
ompoc.

Pazgen 8. PacnipocTpaneHne 31€KTPOMarHUTHBIX BOJIH B IEPUOINYECKU-HEOJHOPOIHBIX
cpenax. Pemenue 3anau.

Pazgen 9. KauecTBeHHOE M KOJIMYECTBEHHOE  PACCMOTPEHUE  HEJIMHEWHBIX
KoJjebaTenbHbIX cucTeM. [IpoBepka BeiganHOTO 3amanust Ne 2, orpoc.

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOIHM, HCIOJIb3yeMbIX IPH OCYLIECTBICHHH
00pa30BaTe/ILHOIO MPOLEcca MO0 JMCUUILIHHE (MOLYJIIO).


http://ftf.kubsu.ru/htmlfiles/dip/MetodUk2018.rtf
https://moodle.kubsu.ru/enrol/index.php?id=

1. Onepanuonnas cucrema MS Windows u Linux.

2. GNU nemomnaket nmporpammbl CATTP Micro-Cap.

3. MuTerpupoBanHoe 0(UCHOE MPHIIOKEHHUE.

4. T1O nns opraHu3aiuy yrpasisieMoro u 6e3omnacHoro gocrymna B UHTepHer.

5. GNU wwm GNL mnakerst:

CBOOOTHO  PACIIPOCTPAHSIIONIMECS TPOTPAMMBI

moaenupoBanus CBY yctpoiicte MMANA, RFSimm99, smithchart.

6. [Iporpamma ympasnenust Graphit PAM Bepcus 2 (hpupma «MUKPAHY).

7. sMynaTop BeKTopHOro ananmzatopa neneii COM-npaiiBep Bepcuu 1.2.16. (dupma
«MHUKPAHY).
9. MarepuajibHO-TeXHHYECKAsI 6a3a, HeOOX0AUMAs IJIsl OCYIIeCTBJIEHUs
00pa30BaTeILHOI0 MPoIecca MO0 JUCUUILIHHE (MOIYJII0).

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTLIMHBI

Ne Bug pabor
(MOyJIs1) M OCHAIIEHHOCTH
1. Jleximonnsie 3ansatust | Aynuropus 209C, ocHanieHHass MHTEPAKTUBHBIM ITPOEKTOPOM
Y MarHUTHO-MapKEPHOH JOCKOIA.
2. Cemunapckue 3anatus | Ayagutopun 230C, 317C ocHaieHHblE MAarHUTHO-MapKepHOU
IOCKOU
3. JlabopaTopHbIe Jlabopatopus 205Ca, ykOMIUIEKTOBaHHasi OOOpYIOBaHHEM
3aHATUS HEO0OXOAMMBIM ISl MPOBEJIEHUs Ta00PAaTOPHBIX paboT
4. Kypcosoe Aynautopus 311C, ocHaiieHHass KOMIIBIOTEPHONH TEXHUKOH C
MIPOCKTUPOBAHHE MOJAKII0YeHNEM K cetu MuTepHet
5. ['pynnoBsie Aynurtopusi 311C, ocHaieHHass KOMIIBIOTEPHOW TEXHHUKOW C
(MHAMBUAYATbHBIC) MOJAKIIOYeHHEM K ceTu HTepHeT
KOHCYJIbTAI[UU
6. Texkymuii  koHTpoJib, | Aynutopust 311C, ocHalleHHass KOMOBIOTEPHON TEXHUKOU C
MIPOMEKYTOUHAS MOJKIIIOUeHUEM K ceTu HTepHet
aTTecTaIus
7. CaMocTrosgTenbHas Aymutopusa 311C, ocHamieHHas KOMIBIOTEPHOM TEXHUKOU C
pabota BO3MOXKHOCTBIO  TOAKIIOYEHHsT K  cetn  «MHTepHEeTY,
MPOrpaMMOMl  AKPaHHOTO yBETMUYEHUS U  00eCredeHHbII

JIOCTYTIOM B 3JIEKTPOHHYIO MH(OPMAIITMOHHO-00pa30BaTeIbHYIO
Cpelly YHUBEPCUTETA.




