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

1.1 lean AuCHUNJIMHBL.

Lenpto mpernonaBanusi JUCUUIUIMHBL «Teopust KojeOaHMiD» SBISETCS M3y4EHUE OOLIMX

CBOICTB KoJjieOaTeIbHBIX IIponecCcoB B CUCTEMAX C O,HHOﬁ 1 HECKOJIbKMMHU CTCIICHSIMU CBO6OI[BI,

J'IPIHGfIHBIX, HCHHHCﬁHHX, CBsA3aHHBIX U TAPaMCTPHUUYCCKUX OCHUIIIIATOPOB.

1.2 3agaun AUCHUILIMHEL.

OcHoBHBIC 3aga4u JUCHHMITIIMHBI:

— O3HAaKOMHUTH CTYACHTOB C METOJaMU TCOPUU KOHe6aHHI>'I;

— O3HAKOMMUTDH CTYACHTOB C IIPUTTOKECHUAMU TCOPHUU KoJieOaHMH B 3agavdax pa,Z[I/IO(bI/IBI/IKI/I,

ONTHUKH U Jp.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.

JuctunnuHa «Teopus konedanuii» oTHOCUTCS K 6a30Boi yacTu bioka 1 «/lucuurimabl

(MomymH)» y4eOHOro IUIaHa.

JUist yCTenmHoro u3y4eHus AUCUUIUIMHBI HEOOXOJUMBI 3HaHUs OOIIero Kypca (hU3HKH,

KypCOB

«Teopernueckas

MEXaHUKa,

«DJIEKTPUYECTBO

n MAarHe€Tu3smy, u

OCHOB

MAaTCMaTUYCCKOI'0 aHalin3a, TCOpUHU I[I/I(l)(bepeHHI/IaJ'ILHLIX ypaBHeHHﬁ. OcBoenune JUCHHUITIINHBI

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

MOCJIEAYIOLEro 00yueHus: B MarucTparype.

1.4 TlepeuyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIY.JIO0),

COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JI1bTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
oOyuaromuxcs odmenpodeccnonanbubix komnereHuui (OI1K)
No Nnnekc Copneprxanue B pesynbrare u3ydenus: yueOHONW AMCHUIUIMHBI
. 1; KOMIIET | KOMIETCHINH (Hn e€ 00yyJaronmecs J0JKHBI
" | eHuunm YacTH) 3HATh YMeETh BJIaJI€Th
1. OIIK-1 CIOCOOHOCTH K OCHOBHBIE BBIOMPATh IPAKTUYECKUM
OBJIA/ICHUIO 0A30BBIMHU | TIOHSTHS TEOPHH | HEOOXOMMEIE Y HaBBIKAMH B
3HaHUSAMH B 00JaCTH | MEXaHMUYECKUX | MapaMeTpsl s o0paboTke
MaTeMaTHKH H " permeHus JTAHHBIX,
€CTECTBEHHBIX HayK, | AJIEKTPOMarHuT KOHKPETHBIX BBINOJIHEHUH
WX UCTIOJH30BAHUIO B | HBIX KOJICOAHMIA, 3aa9 TEOpUn pacueTos,
npoeCCUOHATBHON | OCHOBHBIE THIIBI KoJIeOaHUH; peleHnn
EeATEILHOCTH KoneOaHuii, ux 3a7a4

XapaKTePUCTHKU
H CIIOCOOBI
OITMCaHMUS,
OCHOBHEBIE

3aKOHOMEPHOCT

u

KoJIe0aTeIbHbBIX

ITPOIIECCOB,




Hunexc Coneprkanue
KOMIIET | KOMIICTCHIMH (HIIH e€

B pesynbrare nuzydeHust yueOHON AUCIUTUTMHBI
o0yJaromuecs: JOIKHbI

ILII.
CHIINH YaCcTH) 3HATh

yMeThb

BJIaJeTh

MPUHIMITHATEH
bIC CXEMBI
KoJeOaTeTbHBIX
YCTPOKCTB (B
OCHOBHOM
pamuoTeXHuYeC
KHUX); METOJIbI
rpaduveckoro u
AQHATUTUYECKOTO
Ipe/CTaBICHUS
KoseOaHui

2. CTpyKTYypa M coiep:KaHNe JUCHUIIIHHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OOmass Tpymo€MKOCTh JWCHHUILIMHBI COCTABISIET 3

3a4.€1.

(108 w4acos),
pachpejeneHue no Buaam pabot npeacrasieHo B Tabuutie (s cmyodenmos ODO).

ux

Bcero CemecTpbl
Bun yuebHoi paboTbl

4acoB 5 - - -
KonTakTHasi padora, B TOM 4ucJe:
AyauTopHBIE 3aHATHS (BCEro): 84,2 84,2 - - -
3aHATUSA JEKLIMOHHOTO TUIIA 36 36 - - -
JlaGopaTopHbIe 3aHATHS - - - - -
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
NPAaKTUYECKHE 3aHATHS) % % . . .
HNnasa konTakTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 12 12 - - -
[Tpomexyrounas arrectauus (MKP) 0,2 0,2 - - -
CamocrosiTesbHast padoTa, B TOM 4HCJIe: 24 24
Kypcogas pabora - - - - -
[IpopaboTka yueOHOTO (TEOPETUIUECKOTO) MaTepHaia 14 14 - - -
BrinonHenne MHAMBUYa IbHBIX 3aJaHUN (TIOATOTOBKA
COO0O0IIeHNH, Tpe3eHTaln) 10 10 ) - -
Pedepar - - - - -
ITonroroBka K TeKyIeMy KOHTPOJIIO 11 11 - - -
Konrtpous - - - - -
[TonroroBka k 3a4eTy 36 36 - - -
O01mas Tpy10eMKOCTh qac. 108 108 - - -




B TOM YHUCJIE

KOHTAKTHasl 84.2 84.2
padora
3a4.e/l. 3 3

2.2 CTpyKTYypa QM CHUILIMHBI:

Pacrnipenenenre Bu10B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Pasenbl QUCHUIUIMHBL, H3y4daeMble B 5 cemectpe (0s cmyoenmos ODO)

No KoaudecTtBo yacos
- AynuropHas CamocTrosTenbHas
pasn HaunmenoBanue pazienon
ol Bcero pabota pabora
JI I13 CPC
1 2 3 4 5 6 7
BBenenue B Teopuio KoneOaHUi. 4 4 1 2
I"apmoHnueckue KoeOaHus B
1. JIMHENHBIX 0€311UCCUIIaTUBHBIX
CHCTEMAaX C OJHOH CTENEHBIO
CBO0OOIBI
Konebanus B MMHEHHBIX 4 4 1 2
2.  |AMCCUIIATUBHBIX CUCTEMaX C OJHOMI
CTENEHBIO CBOOOIBI
3 Konebanus B 1iemnsx nepeMeHHOTO 4 4 1 2
TOKa
Koitebanust B TMHEHHBIX CHCTEMAX 4 4 1 2
4, C HECKOJIbKMMH CTEIIEHSIMU
CBO0OOIBI
I'apmonnueckue konedaHus B 4 4 1 2
5 cucTteMax ¢ 0ECKOHEUHBIM YHCIIOM
' creneHeit ¢cBo0oIbl. BotHOBEIE
MIPOIECCHI
6 VY CcTOHYNBOCTE KOIe0aTEIbHBIX 4 4 1 2
CHCTEM
7. [Tapamerpuueckue koaebaHus 4 4 1 S)
PacnipocTpanenune 4 4 3 3
8 DJIEKTPOMATrHUTHBIX BOJIH B
MEePUOINYECKH-HEOTHOPOIHBIX
cpenax
KauecTBeHHOE 1 KOTHYECTBEHHOE 4 4 2 4
9. paccMOTpEeHHE HETMHEHHBIX
K0JIeOaTeIbHBIX CUCTEM
Hroro o gucrniummae 108 36 36 12 24
2.3 Coaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3auaTus JeKIUOHHOr0 THIIA.
Ne HaunmenoBanue Conepicanme paszena dopma TEeKyIEero
paznena KOHTPOJIS
1 2 3 4
1. Beenenue B Teopuro |BBenenue. Kpyr 3anau, pemaeMbix Teopueii| Y CTHBIM o1poc,
KoJIeOaHUIA. konebanuii. TepMUHOIOTHS U pelieHue 3aaaq
I'apmonnueckue MaTeMaTHYECKUH annapar TeOpuu
KoJIeOaHHS B kosie0anuii. CBOOOIHBIC KOJIEOAHUS B




JIMHEHHBIX

0e31UCCUIIaTUBHBIX
CHUCTEMAaxX C OJHOH
CTEIIEHBIO CBOOOIBI

CHCTEMaX C OJHOI CTENEHbIO CBOOO/IEI.
[Tpumeps! konedaTeTHHBIX CHCTEM C OJHOU
CTENEHBIO CBOOOBI U X aHAIHU3.
Kosebanus B cucTeMax ¢ OJHOM CTENEHBIO
CBOOO/IBI TIOJT ACHCTBHUEM BBIHYKIAFOIIICH
CHUIBL.

Konebanus B
JIMHEMHBIX
JIMCCUTIATUBHBIX
CHCTEMaxX C OJHOMI
CTENEHBIO CBOOOIBI

CBoOoaHbIC KOJICOAHUS B TUCCHITATUBHBIX
KoJIeOaTeNbHBIX CUCTEMAaX C OJHOU
cTeneHbplo cBo0oabl. KauecTBeHHOE

paccMOTpeHue KojieOaHul B
JIMCCHUITATUBHBIX CUCTEMAX MPHU
pa3IMYHBIX 3aK0HAX TpeHus. Ciydau:
CYXOTO TPCHHSI, IMHEHHOTO TPCHHUSI,
KBaJpaTUYHOI'0 TPEHHUSL.

BeiHyX1eHHBIE KOJIeOaHHsI B TMHEHHBIX
JUCCHUIIATUBHBIX CUCTEMAX. Pe3onanc.

YcrHblii onpoc,
pelieHue 3a1a4u

Komnebauus B niemsx
MEPEMEHHOTO TOKa

CrnoxeHne rapMOHMUYECKUX KOoJIeOaHUH.
Bexropable quarpammbl. Ourypst
Jluccaxy.

Kosebanus B 1ensx nepeMeHHoro ToKa.
NHayKTHBHOE, EMKOCTHOE U aKTHUBHOE
COIIPOTHBIICHUE

YcTHbIi onpoc,
peuieHue 3a1a4y

Konebanus B
JIMHEWHBIX CHUCTEMAaX C
HECKOJBbKUMH
CTEIEHAMHU CBOOOIBI

KoneGaHnus B TMHEHHBIX CUCTEMAX C
JIBYMSI CTEIIEHSIMH CBOOOIbI. CBS3b:
WHJYKTHUBHAs, EMKOCTHAsl, CMEIIaHHas.
CobcTBeHHBIE KOJIE0aHUSI CUCTEMBI C
JIBYMS CTEIIEHSIMH CBOOOIBI.
HopMmanbhuble koneOanus. [lapiuuanbsaeie u

COOCTBEHHBIEC YACTOTHI.
BrinyxaeHnnsie KojeOaHus B CUCTEMax C
JIBYMsI CTETIEHSIMU CBOOOIBI. Y CIIOKOCHUE

KoJiIeOaHUH.
KonebGanust B TMHEHHBIX CUCTEMaX C N
cTeneHsaMu cBo6opl. Matpuunas popma
3alMcH ypaBHEHUH KojeOaHui B
JIMHEWHBIX cucTteMax. HopmasbHbIe
KoneOaHus

YcTHbIi onpoc,
peuieHue 3a1a4y

I"apmonunyeckue

¢ OECKOHEUYHBIM
YHUCJIOM CTeleHeH
cB000IbI. BoHOBEIE
MPOIIECCHI

KoJIeOaHHS B CHCTEMax

Konebanus B 0IHOPOJHBIX LEMOYKAX
(oxHOMEpPHASI MOJIEb KPUCTAIIA C OJTHUM
aTOMOM B 3JIEMEHTAapHOM siuelKe).
JlucriepcuOHHOE YpaBHEHUE IS
OJHOPOJHOM LIENIOYKHU U €r0 aHaJIu3.
KoneGanus B HEOJHOPOHBIX LIETIOYKaX
(omHOMEpHAst MOJIeNIb KpUCTalIa C ABYyMS
aTOMaMU B SJIEMEHTapHOH sUeike).
JlucriepcuOHHOE ypaBHEHUE IS
HEOJHOPOIHOM LETIOYKH U €r0 aHAJIN3.
BoiHyX/1eHHbIE KOJIe0aHUs B CUCTEME
CcBOOOIHBIX 3apsioB. [11a3zmMeHnHbIE
KoJe0aHusl.
BoiHyX/1eHHbIE KOJIe0aHUs B CUCTEME

HCB3aI/IMOI[eI>'ICTBYIOHlI/IX OCHUJIJIATOPOB.

YcTHBIH onpoc,
pelieHue 3a1a4




DneMeHTapHasi TeOpus TUCTIEPCUHI
AIIEKTPOMATHUTHBIX BOJH B
KOHJIEHCUPOBaHHBIX cpenax. HopmanpHas
Y aHOMaJIbHAsl TUCTICPCHS.

Y cTONYUBOCTD
KOJIEOATEIbHBIX
CUCTEM

YcroiuuBocTs 1o JIsSmyHOBY,
ACUMIITOTUYECKAsl YCTOUUNBOCTb.

Y CTONYMBOCTH KOJIEOATEIBHBIX CHCTEM C
IUcKpeTHbIM cnekTpoM. Kpurepuit Payca-
I'ypuna. ITonstue o D-ananuze
YCTOWYMBOCTH KOJEOATEIBHBIX CHCTEM.
[IpeobpazoBanue Jlannaca u ero cBOMCTBa.

Y CTONYMBOCTh HEABTOHOMHBIX CHUCTEM.

YcrHblii onpoc,
pelieHue 3a1au

[TapameTrpuueckue
KoJiIeOaHus

[Tapamerpuueckue kojaeOaHus U
napaMeTpuuecKast HeyCTOWYMBOCTb.
Teopema ®noke-bioxa. [Tapamerpuueckuii
pE30HaHC.

YcrHblit onpoc,
pelieHue 3a1a4d

Pacnipoctpanenue
AJIEKTPOMArHUTHBIX

HEOJHOPOIHBIX
cpenax

BOJIH B IICPUOINICCKU -

OO61ue cBOMCTBA MEPUOTUIECKH-
HEOJHOPOJHBIX CPEM, METOABI UX CO3IAHUS.
®dotoHHbIe KpucTaibl. [lepuoanueckue
HEOJHOPOJIHBIE CPEbI, UMEIOLINE
CHUHYCOUJIaJBHBIN MPOpUIH
HEOJHOPOIHOCTHU. /lucriepcnoHHOE
ypaBHEHHUE.
[Ieproauueckue HEOJHOPOIHBIE CPEIBI CO
CTYHEHYaTON HEOJHOPOJHOCTHIO: TOUHOE
peLIeHHE 3a1a4 O PaCIpPOCTPAHEHUHN
3JIEKTPOMArHUTHON BOJIHBI

YcTHbIi onpoc,
peuieHue 3a1a4y

KauecTBeHHoe 1
KOJWYECTBEHHOE
paccMoTpeHue
HEeJIMHEUHBIX
KoJ1Ie0aTeIbHBIX
CUCTEM

K0J1e0aTeNIbHBIX CUCTEM, UX (pa3oBbIE
HOPTPETHI.
TouHoOe pelleHne 3a1auu o
MaTE€MaTUYECKOM MasiTHUKE.
[TonsiTHE O METOZE MEAJIEHHO
MeHsrommxca ammutyn (MMA).
Hccnenosanue renepatopa TomcoHa ¢
nomo1pio Mmetoga MMAOGIIe MeTo b
VICCJIEIOBAHNSI HEJIMHEWHBIX
JUHAMUYECKUX CUCTEM.

KauecTBeHHOE pacCMOTpEeHNE HETUHEHHBIX

YcTHBIN ompoc,
pelieHue 3a1a4

2.3.2 3aHATHSI CEMHHAPCKOI0 THIIA.

Ne HanmenoBanue TeMarnka NpakTUYECKUX 3aHITUH dopma TEeKyIEero
B pasznena (cemuHapoB) KOHTPOJIS
1 2 3 4
1. Beenenue B Beenenue. Kpyr 3amay, pemaemMbIx Teopueit [IpoBepounas
TEOPUIO konebanuit. TepMUHOIOTHS U KOHTpOJIbHAS paboTa,
KoJIeOaHmi. MaTeMaTUYECKUH anmapar TeOpuu MpOBEPKa
lMapmonnueckue konebanuii. CBOOOAHBIE KOJIeOaHUS B JIOMAIIIHETO 3aJaHus
KoJieOaHus B CHUCTEMax C OJTHOM CTETICHBIO CBOOOIBI.
JIUHEHHBIX [Tpumeps! konedaTeTbHBIX CUCTEM C OHOU
0€3TMCCUTTATUBHBIX CTENEHBI0 CBOOOBI M UX aHAJIU3.
cuctemax c ogHou | Konebanus B cuctemMax ¢ OJHOU CTEICHBIO
CTENEHBIO CBOOOIBI| CBOOOIBI MO ACHCTBHEM BBIHY K IAIOIICH




CHIJIBI.

Konebaumus B
JIMHEMHBIX
MHACCUIIATUBHBIX
CHCTEMaxX C OJHOMI
CTEIIEHBIO CBOOOIBI

CBoOoaHble KoaeOaHUsI B IMCCUIIATUBHBIX
K0JIe0aTeIbHBIX CHCTEMAX C OJHOM
cTenenbio cBo0oabl. KauecTBeHHOE

paccMOTpeHHe KoieOaHui B

JMCCUTTATUBHBIX CUCTEMAX MPHU PA3TUUHBIX

3akoHax TpeHus. Caydau: CyXoro TpeHHUs,
JMHENHOTO TPEHUsI, KBAJPATUYHOTO

TpEHUs.
By eHHBIE KOJICOaHUS B TIMHEHHBIX
JIMCCHITAaTUBHBIX cucTeMax. Pesonanc.

KOHTpOJIbHAs paboTa,

JOMAIIHETO 3aJaHuA

IIpoBepouHas

poBepKa

Koinebanus B
LETsX
MIEPEMEHHOT'0 TOKa

CrnoxeHre TapMOHUYECKUX KOJICOAHUH.
Bektopubie quarpammbl. @urypsl Jluccaxy.
Konebanus B 1iensax MepeMEeHHOTO TOKA.
NHaykTuBHOE, EMKOCTHOE U aKTUBHOE
COINPOTHBIIEHUE

KOHTpOJIbHAs paboTa,

JOMAIIHETO 3aJaHuA

IIpoBepounas

poBepKa

Konebanus B
JIMHEHHBIX
CHCTEMAX C

HECKOJIbKUMH
CTENEHAMHU

CBO0OOIBI

Konebanus B TMHEHHBIX CUCTEMAX C
JIBYMs CTENICHAMHU CBOOOABI. CBS3b:
WHJYKTUBHAsi, EMKOCTHAs, CMELIaHHAas.
CoOcTBeHHBIE KOJICOAHUSI CHCTEMEI C
JIBYMS CTEIIEHSIMH CBOOO/IBI.
HopmanbHubie konebanus. [lapuuansasie u
CcOOCTBEHHBIEC YACTOTHI.
BrinyxaeHnnbie Kojie0aHus B CUCTEMAX C
JIBYMsI CTEIIEHSIMU CBOOOIBI. Y CIIOKOCHUE
KOJIeOaHHiI.

Koyiebanus B TMHEHHBIX cUcTEMax ¢ N
CTENeHs MU CBOOOABI. MarpuuHas popma
3alMcH ypaBHEHUH KojeOaHui B
JIMHEWHBIX cucTteMax. HopmasibHbIe
KosneOaHus

KOHTpOJIbHas paboTa,

JOMAIIHETO 3aJaHUA

IIpoBepounas

MpoBepKa

l'apmonunueckue
KoJIe0aHus B
CHCTEMaX C
OECKOHEUYHBIM
YHCJIOM CTEICHEH
CBOOO/BI.
Bonmosrie
MIPOIECCHI

Konebanus B 0IHOPOJIHBIX LIETIOYKAX
(oxHOMEpPHASI MOJIEb KPUCTAIIA C OJTHUM
aTOMOM B 3JIEMEHTAapHOM siuelKe).
JlucriepcMOHHOE ypaBHEHUE ISt
OJHOPOAHOM LIENIOYKHU U €r0 aHaJIu3.
KonebGanusi B HEOJHOPOIHBIX IIETOYKaX
(ogHOMEpHAst MOZIENb KPUCTAILIA C ABYMS
aTOMaMH B DJIEMEHTAPHOH sS4elKe).
JlucnepcuoHHOE ypaBHEHHE IS
HEOJHOPOJHOM LIENIOYKHU U €ro aHaJIN3.
BoiHyX/1eHHbIE KOJIeOaHUs B CUCTEME
CBOOOHBIX 3apsan0B. [11azmenHbIe
Kose0aHus.
BoiHyX/1eHHbIE KOJeOaHUs B CUCTEME
HEB3aUMOJECHCTBYIOIMNX OCLHUIUISATOPOB.
DJieMeHTapHas Teopus TUCIEPCUN
3JIEKTPOMArHUTHBIX BOJH B
KOHJICHCUPOBaHHBIX cpenax. HopmanpHas
U aHOMaJIbHasi AUCIEPCHS.

KOHTpOJIbHas padoTa,

JAOMAIIHETO 3aJJaHUA

[IpoBepounas

poBEpKa

VY cTOMYUBOCTH

KOJIe0aTeIbHBIX

YceroiunBocTs no JIsmyHOBY,
ACUMITOTUYECKas] YCTOWYUBOCTb.

KOHTpOJIbHasI padoTa,

[IpoBepounas




CHCTEM Y cToiunBOCTh K0JIeOATEIbHBIX CHCTEM C MpOBEPKA
JUCKpeTHbIM ciekTpoM. Kpurepuii Payca- | qoManinero 3aganus
I'ypBuna. [lonstue o D-ananuze
YCTOHYHMBOCTH KOJIEOATEIBHBIX CHCTEM.
[IpeobpazoBanue Jlannaca u ero cBOMCTBa.
Y CTONYMBOCTh HEABTOHOMHBIX CHCTEM.
7. | Ilapamerpuyeckue [TapameTrpuueckue KoeOaHus u [IpoBepounas
KoseOaHus rapaMeTpu4ecKasi HEyCTOMYUBOCTb. KOHTpOJIbHAs paboTa,
Teopema @noxke-binoxa. [Tapamerpuueckuit IIpOBEpKa
pEe30HaHC. JIOMAaIIHETO 3a/1aHUs
8. | PacpocTpanenue OO6mmue CBOMCTBA IEPHOTUUECKHU- [IpoBepounas
AJIEKTPOMAarHUTHBIX | HEOJHOPOJHBIX CPEJl, METOABI UX CO3JaHMs. |[KOHTPOJIbHAs padoTa,
BOJIH B ®dotoHHbIE KpucTauibl. [lepuoanueckue MIpOBEpPKa
MEPUOINYECKH- HEOJHOPOJIHBIE CPEJIbl, UMEIOIIHE JIOMAIIHETO 3a/1aHUs
HEOAHOPOJHBIX CHUHYCOUJIaJIbHBIN NPOopUIh
cpenax HEOJAHOPOAHOCTH. JlucrepcuoHHoe
ypaBHEHHUE.
[Tepnonnueckrie HEOJHOPOAHBIE CPEABI CO
CTYIEHYaTON HEOJHOPOJHOCTHIO: TOUHOE
pelIeHue 3aa4i O PacCIpOCTPAHEHUH
3JIEKTPOMAarHUTHOW BOJIHBI
9. KauectBennoe nu |KauecTBeHHOE paccCMOTpEHHUE HETUHEHHBIX [IpoBepounas
KOJINYECTBEHHOE KOJIeOaTEeIbHBIX CUCTEM, UX (a30BbIe  |KOHTPOJbHas paboTa,
paccMoTpeHue MOPTPETHI. IIpOBEpKa
HEJIMHEHHBIX TouHOe pelieHue 3aa4u O JIOMAIIIHETO 3aJaHus
KoJIe0aTeTbHBIX MaTeMaTUYeCKOM MasTHHUKE.
CUCTEM [TonsiTHE O METO/IE MEJIEHHO

MeHsromumxcd ammutyx (MMA).
Hccnenosanue reneparopa TomcoHa ¢
noMoibio Metoga MMA OO11e METOIBI
HCCIIEA0BaHNS HEJIMHEMHBIX TUHAMHYECKUX
CUCTEM.

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB) — HE MPEeAyCMOTPEHBI.
2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus I CAMOCTOSATeIbHOH pPadoThl
00Y4YAIIHUXCS M0 TUCHUILINHE (MOTYJII0).

HepequL y‘le6H0'MeTO,Z[PI‘IeCKOFO obecneueHUs JUCHHUIIIINHBI 11O

Ne Bun CPC o
BBITIOJTHEHUIO CAMOCTOSITEIbHOW paboThl
1 2 3
1 | [IpopaboTka yueOHOTO Meroandeckue ykazaHus 0 OpraHu3aIlui CaMOCTOSTEIIbHON
(TeopeTnyeckoro) paboThI cTyIeHTOB 1o AuctuIuinHe «Teopust KonebaHuity,
Marepuana yTBepkKACHHbIE Kadeapoit paauopu3uKyu 1 HAHOTEXHOJIOTUH,
npotokoi1 Ne 7 ot «20» mapra 2017 .
2 Beimonnenune Meroandeckue ykazaHus 0 OPraHu3alui CaMOCTOATEIbHON
VMHIVBUAYaAJIbHBIX paboThI CTYEHTOB MO AUcHUILINHE ««Teopus konebaHuit»,
3aJaHul (MMOATOTOBKA yTBEepkKACHHbIE Kadeapoit paanopu3uKyu 1 HAHOTEXHOJIOTUH,
COOOLIeHHUH, npotokoi Ne 7 ot «20» mapra 2017 r.
pe3eHTaIN)
3 |IToaroToBka K TeKymieMy| MeToandecKne yKa3aHus M0 OpraHU3aIlii CaMOCTOSITSITLHOM
KOHTPOJIIO paboThI cTyIeHTOB 1o AuctuminHe «Teopus KonebaHuin,

yTBEpKJICHHBIC Kadeapor pannoGu3nKky 1 HAHOTEXHOJIOTHH,
potokoJ1 Ne 7 ot «20» mapra 2017 .




4 [ToaroroBka k MeTtoauueckue yKa3aHus 10 perieHHIo 3a4a4 M0 JUCIUILTUHE
MPAKTUYECKUM 3aHATHAM | « Teopust koieOaHmi», yTBepKIeHHbIE KapeIpoil paanopu3uKu 1
HAHOTEXHOJIOTuH, mpoTokoJ Ne 7 ot «20» mapta 2017 r.

Y4eOHO-MeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJlanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3JJOPOBBS M BOCIIPHUATHS HHPOPMAIUH:
Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.
Jjig U1 ¢ HapYIICHUSMHU CiIyXa:
- B Ie4aTHOH opMme;
- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.
Jljig au11 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO ammnapara:
- B Ie4aTHOH opMme;
- B (hopme 31eKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jliist IpoBeIeHUsT BCEX JICKITMOHHBIX 3aHSITUN UCTONIB3YIOTCS MYJIbTHMEIMIHBIC CPEIICTBA
BOCIIPOMU3BCACHUA AKTHBHOTO COACPIKHUMOI0, IIO3BOJIAIOHICTO CJIYIIAaTC/Il0 BOCHPUHUMATDH
0COOCHHOCTH M3y4aeMoil mpodeccuu, 3a4acTyr0 UTPAOIIUE PEIIAIOIIYI0 POJib B MOHUMAHUH U
BOCIPUATHH, a TAKKe (OPMUPOBAHUU MTPO(HECCUOHATIBHBIX KOMIIETEHLIUH.

Bosibiiast 4acTh JEKIMKA U MPAKTUYECKUE 3aHATUS MIPOBOJISATCS C UCTIOIB30BAHUEM JIOCKU
H CIIPAaBOYHBLIX MAaTCPUAJIOB.

4. OueHo4YHbIe CpeACTBA ISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMeKYTOYHOMH
aTTecTalmu.
TeKyIUH KOHTPOJIb: IpOBEpKa JOMAIIHUX 3aJaHui 1O CEMHUHAPCKUM 3aHSITHUSIM.

OTBeTHl Ha KOHTPOJIbHBIC BOIIPOCHI, IIPHUBCACHHLIC B OIIMCAHHAX pa60T H Ha AOIIOJIHUTCIBHBIC

BOIIPOCHI, KaCaromuecsa COOTBETCTBYIOIIHNX PAa31CJIOB OCHOBHOM TUCIIUILIMHEL.

HTOIOBBIil KOHTPOJIb: 3a4CT.

4.1 ®oHA OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHHs TeKYIIeH aTTeCTAlMM.

KoHnTpoJsbHbBIE BOPOCHI
1. Jlunelinwlii ocistop. JIluHeliHble nuUHamMHuYeckue cucTeMmbl. KoHcepBaTHBHBIE

CUCTEMBI.

2. @a30BBIi TOPTpET JHHEWHOTO ociwuiaTopa. [loHsTHe (a3oBol TpaeKTOPHH.
®a30BbIe MOPTPETHI IUHEHHBIX CUCTEM C OJJTHOM CTENEHBIO CBOOOIBI.

3. ®dazoBble MOPTPETHI JIMHEHHBIX OCHMIUIATOPOB C Y4ETOM noTepb. [leproanueckuii u
arepruoOIUYECKUM PEKUMBI.

4. Pe3oHaHC B JIMHEHHBIX KOJIEOATENbHBIX CHCTEMaxX C OJHON CTENEHbIO CBOOOIBI.
Pe3onanc B cucteme ¢ KOHEYHOU JOOPOTHOCTHIO.

5. AHanM3 TOBEIEHUs CHUCTEMBbI MPH BO3JCHCTBUM NPOU3BOJIBHON BBIHYXKIAIOLIEH
CUJIBL.

6. KoneOaTenpHble CHUCTEMBI C HECKOJBKHUMH cTeneHsMu cBoOoabl. KoneOanus

CBA3aHHBIX OCHUJLIATOPOB. HOpMaJ'II)HI)Ie " MapuyaJIbHbIC YaCTOTEI.



7. Dddext guHamMudeckoro AemndupoBanus. Teopema B3aMMHOCTH.

8. KonebGanuss B aHcamOine HEB3aUMOJCHCTBYIOIINX JIMHEHHBIX OCLMIUISATOPOB.
Kiaccuueckas reopust aucnepcun ceeta. @opmyna 3eitnbmeiiepa.

9. Ilpenen JlopeHua. Y4€r HETOXKIECTBEHHOCTH OCLHIILISTOPOB.

10. YcrolunBOCTh JIMHEAPU3O0BAHHBIX CUCTEM C JUCKPETHBIM CIIEKTPOM. Y CTOWYMBOCTb
1o JIsmyHoBy.

11. VYcToWuyumBOCTH COCPEIOTOYEHHBIX CHCTEM C IIOCTOSHHBIMHM I1apaMeTpaMHu.
Kputepuii Payca-I'ypBunia. ¥ cToiM4uBOCT, HEABTOHOMHBIX CUCTEM.

12. Tlapamerpuueckue KojeOaTelbHble CHCTEMbl. Pe30HAHCHBIE M HEPE30HAHCHBIC
IapaMeTpU4eCKUe CUCTEMBL. Y paBHeHHE Martbe.

13. VYcroifunBocTs mapamerpuueckux cucreM. Teopema @ioke. [lapamerpuyeckwii
pPE30HAHC.

14. KoneOanuss B HeIMHEHHBIX cucTeMax. [IpuMepbl HENMHEHHBIX OCLMIUIATOPOB.
@Da30BbIi NOPTPET HENMHENHOIO OCHHILIATOPA. HEN30XOpHOCTh HENMHENHBIX OCLIMILIATOPOB.

15. HenuueliHbli  pe3oHaHc. AHanu3  MOBEIEHUS  OCHWUIATOpA C  MaJoi
HEJIMHEHHOCTBIO.

16. HenuHeWHBINM MapaMeTPUYECKUN PE30HAHC.

17. Ilepuoguueckue  aBTOKOJI€OaHMSI B  JUCCUIATUBHBIX  (HEKOHCEPBAaTHUBHBIX)
cucremax. [Ipenenbubie HMKIbL. MATKuid U )KECTKUIM PEKUMBI BO30YKIEHUS.

18. Arrtpakropsl. BnusHue napameTpoB cucteMmbl Ha (GopMy aBTOKoineOaHui. Meton
W30KJIUH.

HpaKTuquKue 3aJlaHusA

1. Hanmmmmre YPaBHCHUC JIBUIKCHHUA MAaTCMATUYCCKOI0O MassTHHUKA oe3 yde€Ta TPpCHHUA ITPU

MaJIbIX U HEMAJIBIX YI'JIaX OTKJIOHCHHSA C ITOACHCHHUEM BCEX BCIIMYMH.

2. Hanmummre ypaBHEHUE JBMKEHUS Tpy3a HA NIPYKUHE NPU HATUYUHU TPEHUS U €r0

PEICHUE C TIOACHCHUCM BCCX BCIIMYWH.

3. Hanumure ypaBHeHUE, ONUCHIBaOIIEE KOJIeOaHUS B KOJIeOATETbHOM KOHTYpE C

YUYCTOM AKTUBHOT'O COIIPOTUBJICHUSA, U €TO PCILICHUC C ITOSICHCHUEM BCCX BCIIMYNH.

4. TlocTpoiite ceMelcTBO (Pa30BBIX TPACKTOPUH, ONMUCHIBAIOIINX IBHKEHUE JIMHEHHOM

KOHCCpBaTHBHOﬁ CHUCTCMBI

5. IocTpoiite ceMeNCcTBO (a30BBIX TPAEKTOPHU, OMMCHIBAIONIUX JABM)KEHHE TMHEHHON

HCKOHCCpBaTHBHOf/'I CHUCTCMBI



6. [TocTpoiite ceMelicTBO (Pa30BBIX TPACKTOPHH, OMMCHIBAIOIINX BpaIlaTeIbHOS

JABHMXXCHHUEC MaTEMATHYCCKOI'O MasiTHHUKA

7. 1o kakoi 3aBHCUMOCTH MOXHO CYAUTh 00 YCTOHYMBOCTH aBTOKOJIeOaHui B cucteme?

ITocTpoiiTe 3Ty 3aBUCHUMOCTb.

8. ITocTpoiiTe 6udypKarmoOHHBIE TUATPAMMBI JJIsI MSTKOTO U )KECTKOTO PEKUMOB

aBTOKoJIeOanuil. B uem ux pazmuums?

9. 3anuuuTe ycnoBus i IapaMeTpUUecKoro pesoHanca. Kak Binuser ammiuTyaa
KoJieOaHuil mapaMeTpa u TpeHue Ha 3Tu ycioBusa? [locTpoiite muarpaMmy ycioBHuit

napaMEeTpu4eCKOro p€3oHaHca

10. TTocTpoiiTe pe30HaHCHYIO KPUBYIO JJISl CIIy4ast BBIHY>KJICHHBIX KOJIeOaHUl B
HEJIMHEHHON KOHCEPBATUBHON CUCTEME C OJTHOM CTENEHBIO CBOOOABI C MATKON

BOCCTaHAaBJIMBAIOIIIEN CUIION.

11. Kak 3aBucHT yacToTa KojieOaHUH OT UX aMIUIUTY/Ibl B C1y4ae KeCTKON U MATKON

BO3Bparamiei cribl. [TocTpouTs rpadux.

12. TloctpoiiTe cemeitcTBO (Pa3oBBIX TPACKTOPHIA, OMMCHIBAIONINX JIBUKCHUE INHEHHOM

HEKOHCEPBATUBHOM CHCTEMBI METOIOM HM30KJIHH.
Moayas 1.

— JIuHeuHsIN OCHUILIATOP.

— Ilonsatue daszoBoil TpaekTopuu. Pa3zoBble MOPTPETHl JUHEWHBIX CUCTEM C OJHOM
CTeNeHblo cB0001bI. Pa30BbI€ MOPTPETHI JIMHEWHBIX OCHUIUIATOPOB C YUYETOM MOTEPD.

— Ilepnonnueckuil M anepUOAUYECKUN PEKUMBL.

Mogayas 2.

— KoneGanust cBsi3aHHBIX OCHWIUIATOPOB. HopmanpHble M HapIUaibHbIE YaCTOTHI.
O ekt quHamuueckoro nemndupopanus. Teopema B3aMMHOCTH.

— KoneGanus B ancam6iie HEB3aUMOJICHCTBYIOIUX JTUHEHHBIX OcHMILIATOpOB. Dopmyna
3ennbMmeiiepa. [Ipenen Jlopenua. YU€T HETOXKAECTBEHHOCTH OCHUIIISTOPOB.

— VYCTOMYMBOCTh  JIMHEAPU30BAaHHBIX  CHUCTeM 10  JIAmyHOBY.  YCTOHYMBOCTH
COCPEIOTOYEHHBIX CHCTEM C NOCTOSHHbIMM mnapamerpamu. Kpurepuii Payca-I'ypeuna.

Y CcTONYUBOCT, HEABTOHOMHBIX CUCTEM.



— Pe3oHaHCHBIE M HEPE30HAHCHBIC I[APAMETPUYECKHUE CHUCTEMBI. YpaBHeHHE Marbe.
VYcroluuBocTh napaMerpuueckux cucrem. Teopema dDioke.

Moayas 3.

— KonebGanust B HenmuHeWHbIX cucteMax. [IpuMepbl HETMHEHHBIX OCHUIUISTOPOB.
@Da30BbIi NOPTPET HENMHENHOTO OCUUILIATOPA. HEM30XOpHOCTh HENMMHEMHBIX OCHMILIATOPOB.

— Henunelinplii pe3oHaHC. AHAJIU3 MOBEICHUS OCUWIIATOPA ¢ MAJIOW HEJIMHEHHOCTHIO.
Henuneitnpiii napaMeTpuuecKuii pe30HaHC.

— llepuoanueckue aBTOKOJIE0AaHUS B NUCCUIATUBHBIX CUCTeMaX. MSATKUN U KECTKUN
peKUMBI  BO3OYXKIeHHs. ATTpakTopbl. BrnusHue mnapamerpoB cucteMbl Ha  (opmy

aBTOKOJICOaHUH.

IIpumepHbIe 3a1aHNs 111 KOHTPOJIbHON PadoThI.
= EmKocTh B K0JIe6aTebHOM KOHTYpE MEHSIETCs 4Yepe3 paBHble MHTEPBaJbl BPEMEHU T OT

C: no C; u obparno, npudem AC = C, — C; << Cy = (C; + Cy)/2. Ha mutockocTu mapaMeTpoB
(AC/Cy, wot ), 20 = 1/LCy, HaliqKTE 30HBI MTAPAMETPUUYCCKON HEYCTONYUBOCTH CHCTEMBI.
OtBet: &= +(AC/ACy).

. HccnenoBate  ycTOMYMBOCTE 1O JIAOyHOBY — HYJIEBOTO  PEUIEHUS  CHCTEMBI
8=y-3x—x3, ®=6x-2y.

OTtBeT: 1o BTOpOﬁ TCOpPEMC .HHHYHOBa HYJICBOC PCHICHUC CUCTCMBbIL
ACHUMIITOTUYCCKH YCTOﬁqHBO.

. B konzeHcarope kosnebaTeabHOro KOHTypa HaXoIUuTcs OAKH 3eKTpoH. [lomyuute
YpaBHEHHUS CBA3aHHBIX KOJIeOaHU 3apsa B KOHTYpPE U AJIEKTpOHA B KOHIeHcaTope. OueHuTe, Ha
CKOJIbBKO H3MEHMTCS COOCTBEHHAass 4acTOTa KOHTypa M3-3a MPHUCYTCTBUS DJIEKTPOHA.

KOHHGHC&TOp CUHUTATh IIJIOCKUM.

e’w

mCdz,

1. Hccnenyiite yCTOWYMBOCTD HYJIEBOTO PELIEHUS, TOCTPOUB QyHKIHIO JIamyHOBa

OTBeT: 2 (a)z — a)g) =

i=—-x+v+zxv vV=x—y—x-— 2y°

o !
2. MareMaTiHuecKknii MasTHUK HMEET UINHY "M HaxXOOUTCA B IIOKOE. B moment

t=20 5 .
BpEeMEHU IPY3UKY MasTHHKA C TIOMOIIBIO TOMYKAa COOOIMIAIOT ckopocTh 2. Haiftu 3akoH
W3MEHEHUS BO BpPEMEHU YyIJIa OTKJIOHEHUS MasTHHKAa OT BEPTHUKAIH, CYWTas, 4YTO IIPH

. F.,=hi ¢
KOJICOAHMSIX MasgTHHKA Ha €ro TpYy3UK JICUCTBYECT CHJIA BA3KOTO TpPEHHUSI % rac -

2

CKOPOCTB I'py3HKaA. Konebanus MasiTHUKA CYUTATh MAJIBIMH.

!
3. I[J'II/IHa HUTH ~ MAaTEMATHYECKOTO MasTHUKA (CM. pI/ICYHOK) MNEpUOANYCCKU NU3MCHSCTCA

24l r=T,/2

{ T,
Ha BEJIMYUHY [0 3aKOHY MeaHJpa (CM. PHUCYHOK) C MEPUOIOM , Tae ~ % — nepuoj



N 1 =1 l
KoJieOaHUN MasiTHUKA TIPH o, rme "% — cpemHee 3HaUYeHHME JUTMHBI HUTH. CUMTas, 4TO TPHU

ABVIKCHUMU MasiTHUKA HNPOABIIAIOTCA CUJIBI BA3KOIO0 TPCHHA, a Z[O6pOTHOCTb MasATHHKa paHa Q,

HaAWTH YCIIOBUE apaMeTPHUUECKOro BO30YXAeHUs KOJIeOaHUH.

_“1.; I(f) r=Ty2
0 L e e Y,
¢

4. B mocnenoBaTeNbHBIN KONeOATEIbHBIA KOHTYD, COCTOSIIUN W3 HHIYKTHBHOCTU ‘r‘,

C R .
€MKOCTH ~ U Pe3uCTopa - 2, BKJIIOYEH 3JIEMEHT C MaJalollMM Yy4acTKOM Ha BOJIbTaMIIEPHOMN
xapaktepuctuke. Paboudas Touka 3TOr0 3Je€MEHTa BbIOpaHAa TakUM 0Opa3oM, YTO MajCHUE

3 = — T+ 5.7 3
HAIpsOKCHUA Ha 3JICMCHTE C TOKOM, TCKYIIHWM 4YCPE3 HEro, COOTHOUICHUEM: i 51‘- S‘:" .

[Tonp3ysick METOAOM MENJIEHHO MEHSIIOIIMXCSA AMIUIMTYJ HAWTH CTAlMOHAPHBIE DPEXUMBI U
UCCIIEN0BATh UX YCTOWYUBOCTD.
4.2 ®oHJI OLIEeHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOUHOI aTTeCTAIlUH.
Bomnpocs! k 3a4ery

1 CsoOoanble koyieGaHMsI B KOHCEPBATUBHBIX CHCTEMaX C OJHOWH CTENEHbIO
CBOOO/IBI.

2. Ilpumepsl K0eOaTEIBHBIX CUCTEM C OJIHON CTETEHBIO CBOOOBI M X aHAIIH3.

3. Konebanuss B cucrtemax C OJHOM cTemeHbl0 CBOOOABI TMOJA JIEHCTBUEM
BBIHYXJaloIel cuibl. BpIHYyXAeHHble KoJiebaHUs B JUHEHHOW cucTeMe IIpu
rapMOHMYECKOM CHJIOBOM BO3JECHCTBUH.

4, CBoOoxHble KOJeOaHUS B [OUCCHIIATUBHBIX KOJIeOATEJIBHBIX CHCTEMAaX C
OJHON cTeneHblo cBOOOb. KauecTBeHHOE paccMOTpeHHE KoyieOaHUW B JAMCCUMATHBHBIX
CHCTEMax IpPHU pa3jInUyHBIX 3aKOHaX TpeHus. Ciydau: CyXoro TpeHUsl, JMHEHHOIO TPEHMUS,
KBaJpaTUYHOIO TPEHUS.

5 BriHyXaeHHBIE KOJeOaHNs B IMHEHHBIX AUCCUIIATUBHBIX cUcTeMax. Pe3oHaHc.

6. CrnoxeHne rapMOHHYECKUX Kosiebanuii. BekropHbie quarpamMmel. Ourypsr Jlnccaxy.

7. KonebaHuss B wLensx MepeMEHHOro Toka. MHIYKTHBHOE, €MKOCTHOE U
AKTUBHOE CONPOTHUBIICHHE.

8 Konebanuss B NWHEHHBIX CHCTEMax C JABYMsI CTENEHSIMH CBOOOABI. CBS3b:
WHIYKTUBHAsl, EMKOCTHAsl, CMEILIaHHas.

9. CoOcTBeHHble KoJieOaHUS CUCTEMBl C JABYMS CTENEHSIMH CBOOOJIBI.

HOpMaJ'IBHLIC KoyieOaHus. HapI_II/IaJ]BHBIe U COOCTBEHHBIE YaCTOTHI.



10, BeiHyx/eHHbIE KOe0aHUsl B CHCTEMAX C ABYMsI CTENIEHSIMH CBOOOBI. Y CIIOKOCHHE
KoJeOaHuil.

1 KonebGanuss B NHHEHHBIX CHCTEMax C # CTENEHsIMU CBOOOAb. MarpuuHas
dbopma 3anucu ypaBHEHUH KosieOaHU B IMHEHHBIX cucTeMax. HopmanbHble KoseOaHus

12. KoneOanus B OTHOPOAHBIX LleNOYKax. JMciepcHOHHOE YpaBHEHUE U €r0 aHaJIM3.

13. Kosiebanusi B HEOTHOPOAHBIX LIeTIOYKaX. /[McepcnoHHOe YpaBHEHHUE U €r0 aHAJIH3.

14. BeinyxaeHHsle KoseOaHus B cuUcTeMe CBOOOAHBIX 3apsAnoB. [lma3zmenHbie
Kosie0aHus.

15. BeiHyxeHHble KOJeOaHHs B CHCTEME HEB3aUMOAEHCTBYIOLIUX OCLUIUIATOPOB.
DneMeHTapHas TEOpHs AMCIEPCUM 3JIEKTPOMArHUTHBIX BOJH B KOHJIEHCHUPOBAHHBIX CpElaX.
HopmanpHast 1 aHOManbHas JUCIEPCHs.

16. YcroituuBocTh KoJeOaTEeNbHBIX CHUCTEM C JUCKPETHBIM crekTpoM. Kpurepuit
Payca-I ypBuna.

17. YcroituuBOCTh HEABTOHOMHBIX CHCTEM.

18. Tlapamerpuyeckue KoaeOaHus U MapaMeTpudecKas HEyCTOMUNBOCTb.

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

20. Ilepuoauueckue HEOJHOPOJIHbIE Cpenbl, CHUHYCOUIAJIbHBIN npopuib
HEOJHOPOJIHOCTH.

21. Tlepuoauyeckrue HEOAHOPOIHBIE CPEBI CO CTYNEHYATON HEOTHOPOAHOCTHIO

22. TlapameTpu4ecKuil pe3oHaHC NMPHU BO3JAEUCTBUM HA CHUCTEMY C YacTOTOH, MHOIO
00JbIIel YaCTOThl COOCTBEHHBIX KOJEOaHUM.

23. KauecTBEHHOE pPacCMOTPEHHE HEIMHEHHBIX KOJeOaTeIbHBIX cHCTEeM, UX (ha3oBbie
MOPTPETHI.

24. TouHOe pelIeHue 3aJJa4l O MaTEeMAaTUYECKOM MasiTHUKE.

25. I'enepatop Tomcona. OOmire METOABI UCCIEI0BaHUS HETMHEHHBIX JTUHAMUYECKUX
CHCTEM.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS TN CUUILITUHBI (MOTYJIfA).

5.1 OcHoBHas JuTepaTypa:

1. CrpenkoB C.I1. BBenenune B Teoputo kojebanuit: yuebnuk. - CIIO.: Jlanp, 2005. -
ISBN 5811406142.

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

3. T'openuk I'.C. Konebanus u BoJHBL: yaeOHOe mocodue - M.: ®usmatiut, 2007

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



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

4. Kapnos H.B., Kupuuenko H.A. Konebanusi, BOJHBI, CTPYKTypel. — M.:
OU3MATIIUT, 2008 http://biblioclub.ru/index.php?page=book_red&id=68395&sr=1

5. Karanor B.M. KoneGanus 1 BOJHBI B MPUPOJE M TEXHHUKE: ydyeOHOE TocoOue i
By30B. - 2015

5.2 JlonoiHUTEIbHASI JIUTEpaTypa:

1. S6nouckuit A.A., Kypc Teopun konebanuii: yaebnoe mocoowue, Uzn. 4-e, CII16., Jlans, 2003,
248 c., ISBN 5811405197.

2. Ny6numes FO.H., Konebanus u BoiHbBI: yueOHOE mocodue i cryaenToB, HoBocubupckuii
roc. TexXH. yH-T., 2-¢ U3., ucnp. u jom., HoBocubupck: CuOMpCKoe YHUBEPCUTETCKOE H3]1-
B0, 2004., 323 c., ISBN 5940871062.

3. Tpy6eukos JI. U., BBenenue B cunepreruky. Konebanust u Bonnsl, M3a. 2-e, ucnp. u 1om.,
M.: [Enuropuan YPCC], 2003, 220 c., ISBN 5354005310.

4. KysnenoB A.Il., Jluneiinpie xoneb0aHusi ¥ BOJHBL: COOPHUK 3aJay: yuyeOHOe mocoOue ams
CTyJeHTOB BY30B; DenepanbHas 1ieseBas nporpamMma "l'oc. moanep:kka MHTErpaly BBICII.
oOpa3zoBanus ¢pyHaament. Hayku Ha 1997-2000 roner". - M.: ®usmatnut, 2001. 128 c. ISBN
5940520235.

5. Kapnos H.B., Kone6anus, Bonnbl, cTpykTypshl. - M.: ®U3MATIIUT, 2003. - 496 c. - ISBN
5922102052.

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

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

7. Komapos M.B., OcHOBBI TeOpUHU paTHOIOKAIIMOHHBIX CUCTEM C HEMPEPBHIBHBIM H3TyICHHEM
4aCTOTHO-MOJYJIMPOBAHHBIX KoyeOanwid, 3marensctBo "[opstyas smaus-Tenexom", 2010,
392 c., ISBN:978-5-9912-0103-2, https://e.lanbook.com/book/5165#authors

8. Cxyo6os [1.1O., OcHOBBI TeopuHn HENMHEWHBIX Koiiebanuii, M3marenscto: "Jlanp" ISBN:978-
5-8114-1470-3 2013 https://e.lanbook.com/book/30203#authors

9. T'mpasemnn I'. M. JI., OGparsble 3aaun Teopuu kKosiebanuii /; nep. ¢ anri. A. C. MaTBeeBa u
E. M. Kpeiinec; mon Hayu. pen. A. D. I'yrepmana. - M.: HULL "PerynspHas u xaotudeckas
muHamuka", 2008; MxeBck: HCTUTYT KOMIBIOTEpHBIX HccieaoBanuii, 2008. - 607 c.: ui. -
bubnuorp.: c. 577-602. - ISBN 9785939726603

5.3. Ilepuoanyeckue U31aHUA:
. B mupe Haykmn.
. U3Bectust BY30B. Cepusi: Pagnodusuka.
. NU3Bectus BY3o0B. Cepus: Pagnosnexrponuxa.
. U3Bectusa BY3oB. Cepus: ®usuka.
. Yenexu (pu3nueckux Hayk.
. ®usuka. Pedeparusnsiii sxypnan BUHUTH.
. DNEeKTPOMarHUTHbIE BOJIHBI U AJIEKTPOHHBIE CUCTEMBI.
. DNEKTPOHUKA.
. Onextponuka. Pedeparusnsiii xypuan BUHUTU.
0. DnekTpoHUKa: HayKa, TEXHOJIOTHUsI, OM3HEC.
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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
https://e.lanbook.com/book/30203#authors

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HHTEepHET», HEOOXOAMMBIX /ISl OCBOCHUS TUCHUILIMHBI (MOLYJIS).

1. http://www.edu.ru/ (Enunoe okHO J0CTyIa K 00pa30BaTelIbHBIM Pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTEIbHBII
HopTa)

3. http://www.scientific.narod.ru/literature.htm (Karamor Hay4HbIX pecypcoB)

4. http://www.sci-lib.com/ (bosnbiias Hay4Has OuOIMOTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3men «Texuuueckue HayKu
(pamMoOTEeXHHKA, PATHOICKTPOHUKA, FIIEKTPOHUKA, CXEMOTEXHUKA, ITOJIYITPOBOIHUKOBAS
AJIEKTPOHUKA U Jp.» oOpa3oBarenbHoro npoekra A.H. Bapruna «®usuka, Xumus, MaTeMaTHKa
CTYJICHTaM U IIKOJTHUKAM)))

6. http://www.rsl.ru/ (Poccuiickas rocyaapcTBeHHas OMOIMOTEKA)

7. http://www.nlr.ru/(Poccutickas HalfmoHaabHast OMOIMOTEKA)

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

9. http://www.gpntb.ru/ (l'ocynapcTBeHHas myOnuYHAsS HAYYHO-TEXHUYECKAs
OubIMoTEKA)

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

11. http://www.club155.ru/ (Kiy6 155 — pa3nooOpa3Hbie MaTepuaibl 1o
POTPAMMHUPOBAHHUIO H CXEMOTEXHHKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (ITporpamMma st pacueTa MOCTOBOTO BBIIIPSMHTEJIS)

13. http://www.soel.ru (xxypuasn CoBpeMeHHasi 3JICKTPOHHUKA)

14. http://www.adcomlogod.narod.ru (caiiT HHTEpaKTUBHOM IMOAIEPIKKU IPOBEICHHS
71a00PATOPHBIX U CAMOCTOSITENIbHBIX Pa0OT M0 AUCLHUIUIMHE).

7. MeTonuyeckne yKa3zaHusi [Jisi OOyYAIOIIHXCS IO OCBOEHHI) JIUCHHILIAHBI
(Monpy.Jist).

Ha camocrosarensHyto paboty cryaeHtoB otBoautrca 40% BpeMeHu oOT o0O0men

TPYAOEMKOCTH  JUCLIMIUIMHBI. ConpoBOXKJIEHHE CaMOCTOSITENIbHON padOThl  CTYJEHTOB
OpPTaHU30BaHO B CIEAYIOMIHNX (hopMax:

CamocrosiTenpHast paboTa mpu3BaHa 3aKPENUTh TEOPETUUECKUE 3HAHUS U MPAKTHUECKUE
HAaBBIKH, TIOJYUCHHBIE CTYJCHTAMH Ha JIEKIHSIX, MPAKTHYECKUX U JaOOpaTOPHBIX 3aHATHUSX.
Kpome Toro, wactb BpeMeHH, OTIYIIEHHOTO HAa CaMOCTOSITENbHYIO pPabOTy, NOKHA OBITh
HCIIOJIb30BaHAa HAa OCBOEHUE TEOPETUUYECKOr0 MaTepHalia Mo AUCHUIUIMHE M Ha MOJATOTOBKY K
1a00PaTOPHBIM 3aHITHSIM.

Bonpocsl 1J11 caMocTOATEIbHOM padoThl

Pazmen 1. CBoOomHble KojcOaHUS B CHCTEMax C OJHOM CTEIEHBIO CBOOO/IBI.
BoinykneHHsle KojeOaHHs B CHCTEMax C OJHOM CTEMEHBI0 CBOOOJBI TMOJ JAEWCTBUEM
BBIHYXKJIAIOMIECH CHIIbI. BhIHY)KIeHHbIE KOeOaHusl B JTMHEHHOW CHCTEME MPU TapMOHUYECKOM
CHJIOBOM BO3/ieiicTBHU. Pemenne 3a1ad.

Paszmen 2. KomebOaHusi B JIMHEHHBIX JIUCCUIIATHMBHBIX CHCTEMaxX C OIHOM CTEIEHBIO
cB0oOOAbI. Brimaua 3ananus Nel aiis camocTosTeNnbHOM paboThI, OMpOC.

Paznen 3. Konebanus B nensix nepeMeHHOro Toka. Pemenue 3amay.
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Pasnen 4. Konebanuss B JIMHEHHBIX CHUCTEMAX C HECKOJIBKAUMU CTEIIEHSIMH CBOOOIIBI.

[TpoBepka BeIanHOTO 3aManus Ne 1, Beiada 3ananus Ne 2

Paznen 5. 'apmonuyeckue kosiebaHusi B cHUCTeMax ¢ OECKOHEUHBIM YHCJIOM CTENEHEH

cB00O1b1. BostHOBEIE TIponiecchl. Permenue 3amad.

Pasznen 6. YcrolunBOCTh KOsIeOaTENbLHBIX cucTeM. Pertenue 3amay

Paznen 7. Ilapamerpuueckue konebOanus. [IpoBepka BwlmaHHBIX 3amaHuii NeNe 1, 2,

orpoc.

Pa3z[en 8. PaCHpOCTpaHCHI/Ie OJICKTPOMAarduTHBIX BOJIH B IEPHOANYCCKHU-HCOIHOPOAHBIX

cpenax. Pemenue 3amay.

Paznen 9. KadecTBeHHOE M KOJIMYECTBEHHOE  PACCMOTPEHHME  HEJIMHEHHBIX

KosiebarenbHbIX cucteM. [IpoBepka BbianHoro 33manus Ne 2, onpoc.

8. lepeyenb MHPOPMALHOHHBIX TEXHOJIOTHI{, HCMOJIB3YyeMbIX MPH OCYLIECTBICHUH
00pa30BaTe/ILHOIO MPOLECCa MO0 AMCHUHUILIHHE (MOLYJIIO).

1. Onepanuonnas cucrema MS Windows u Linux.

2. GNU nemomnaket nporpammbl CAITP Micro-Cap.

3. UnaTerpupoBaHHOe 0(UCHOE IPUIIOKEHHE.

4. I10 ansa opraHu3anuy yupasisseMoro u 0e3onacHoro goctyna B UHTepHeT.

5. GNU w/mm GNL mnakersi: CBOOOZHO pacHpOCTPaHSIOMIKAECS POTPAMMEI
mozemupoBanus CBY yctpoiicte MMANA, RFSimm99, smithchart.

6. Ilporpamma ynpasnenust Graphit PAM Bepcus 2 (pupma «MUKPAH»).

7. smynsaTop BekTopHOro ananuzatopa uerned COM-gpaiiBep Bepcuu 1.2.16. (pupma

«MHUKPAHY).

9. MaTepuaibHO-TeXHUYeCKasi 0232, He00X0AUMAas /ISl OCYLEeCTBIEHHSA
00pa30BaTeJILHOr0 MPOIEcCca MO TUCHUNIHHE (MOTYTI0).

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIIHUITIINHBI

Ne Bug pabor
(MOmyJsl) M OCHAIIEHHOCTD
1. Jlexunonuseie 3ausaTusa | Ayautopus 209C, ocHallleHHasi UHTEPAKTUBHBIM IIPOEKTOPOM
Y MATHUTHO-MapKEpPHOHN JOCKOM.
2. Cemunapckue 3anatus | Aynqutopun 230C, 317C ocHamieHHbIE MarHUTHO-MapKEpHOU
JOCKOHN
3. JIaGopaTopHsble Jlaboparopuss 205Ca, yKOMIUIEKTOBaHHas OO0OpYJOBaHHEM
3aHSTUSA HEOOXO0IMMBIM JIJIsl IPOBEJICHUS J1aOOPATOPHBIX padOT
4. Kypcosoe Aynutopus 311C, ocHamieHHass KOMIIBIOTEPHONH TEXHUKOH C
MIPOEKTUPOBAHHE NOJAKII0YeHHEM K ceTu MHTepHer

5. I'pynmoBsie

Aynautopus 311C, ocHaiieHHass KOMIIBIOTEPHOH TEXHUKOH C

(MHAMBUAYATIBHBIC) MOAKIIOYEHHEM K ceTu HTepHeT
KOHCYJbTaIIUU

6. Texymmit  koHTpousb, | Ayautopusa 311C, ocHamieHHass KOMIBIOTEPHONH TEXHUKOH C
MIPOMEKYTOUHAs MOJAKII0YeHHeM K cetu HuTepHet
aTTecTalus

7. CamocrosTenpHas Aynutopusa 311C, ocHamieHHass KOMIBIOTEPHONM TEXHUKON C
paboTta BO3MOXKHOCTBIO ~ NoAkmoueHuss Kk  cetu  «HTepHETY,

MpOrpaMMOM  SKpPaHHOTO YBEIMYECHHS] H  00ECIICUCHHBIN
JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCHUTETA.




