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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 IIponeccoB B CUCTEMAX C O,Z[HOP'I 1 HCCKOJBbKHMMHU CTCIICHAMM CBO6OI[BI,

J'IHHGfIHI)IX, HCHHHCﬁHHX, CBA3aHHBIX U IMapaMCTPUICCKUX OCHUIIIIATOPOB.

1.2 3agaun AUCHUILIMHEL.

OcHoBHBIC 3aga4u JUCHHMITIIMHBI:

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

— O3HAKOMMTH CTYACHTOB C IIPUTIOKECHUAMU TCOPHUU KoJIeOaHM B 3ajgavdax pa,Z[I/IO(l)I/ISI/IKI/I,

ONTHUKH U AP.

1.3 MecTo AucuuIuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMBbl.

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

(MomymH)» y4eOHOro IUIaHa.

Jlnist ycrenmrHoro u3y4eHus AMCHUIUIMHBI HEOOXOIMMBI 3HaHUS O0IIero Kypca (pU3UKH,

KypCOB

«Teopernueckas

MEXaHUKa,

«DJIEKTPUYECTBO

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 TlepeyeHb NUIAHMPYeMBbIX Pe3yJIbTATOB O0y4YeHHMs MO AUCHMILIMHE (MOIYJIO),

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

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE 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 CIOCOOHOCTH K OCHOBHBIE BBIOUPATh IPAKTUYECKUM
OBJIaJICHUIO 0A30BBIMHU | TIOHSTHS TEOPHH | HEOOXOIMMBIE Y HaBBIKAMH B
3HAaHUSAMH B 00J1aCTH | MEXaHMYECKUX | MapaMeTpsl AJs 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

KoJ1e0aTeNbHbIX

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
paguoTeXHUYeC
KHX); METOJIbI
rpadudeckoro u
AQHATUTUYECKOTO
MpeJICTaBICHUS
KoeOaHui

2. CTpyKTYpa U cojiep:KaHue TUCHHILTHHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OOmast Tpymo€MKOCTh JAUCHUIUTMHBI cocTaBiasier 3 3ad.ed. (108 wacom), mx
pachpejienieHre 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 3aHATHS, TPAKTUKYMBI, JIJA0OPATOPHBIE

36 36
paboThI, KOJJIOKBHYMBI i MHBIC aHAJIOTHYHBIC
3aHSTHS)
KCP 2 2
CamocrosiTesibHas padora (Bcero) 34 34
B ToM uucne:
[TpopaboTka yueGHOro (TeOpeTHUECKOro) MaTepuaia 15 15
BrinonHenne MHAMBUTYaTbHBIX 3aaHUH (TIOJTOTOBKA 12 12
COOOUIeHUH, Tpe3eHTaluil)
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 7 7
Bun mpoMexyTOYHOH aTTecTanuy - 3a4eT 6 6
OO61mast TpyA0eMKOCTh qac 108 108

3ad4. €. 3 3




2.2 CTpykTypa IMCHHUILIHHBI:

Pacnpenenenne BuoB y4eOHOW pabOTHI M MX TPYIOEMKOCTH IO pa3jieiaM AUCIUTUINHBL
Pasnenbl qUCHUIUIMHBL, H3y4aeMble B 5 cemectpe (01 cmyoenmos ODO)

Ne KonaugecTtBo yacos
N AynutopHas CamocrosTenpHas
pasnx HanmenoBanue pa3znenos
ol Bcero pabota pabota
JI I13 CPC
1 2 3 4 5 6 7
BBenenue B Teopuro KosieOaHUM. 4 4 1 4
I'apmonnueckue KoneOaHus B
1. JIMHEWHBIX 0€3INUCCUIIaTUBHBIX
CHCTEMaX C OJHOM CTEIICHbBIO
CBOOOIBI
Konebauus B TMHEHHBIX 4 4 - 4
2.  |DMCccHIATHBHBIX CHCTEMax C OTHOM
CTEIIEHBIO CBOOOIBI
3 Konebanus B nensx nepeMeHHOro 4 4 1 4
TOKa
Konebauus B IMHEHHBIX CHCTEMAX 4 4 — 4
4, C HECKOJIbKMMH CTEIIEHSIMU
CBOOOIBI
I"apmonnueckue KoeOaHus B 4 4 - 4
5 cucTeMax ¢ 0ECKOHEUHBIM YHCIIOM
) creneHer cso0oanl. BoiHOBEIE
TIPOIECCHI
6 VCTORYNBOCTD KOI€0aTEIbHBIX 4 4 - 4
CHCTEM
7. [TapameTrpuyeckue KoaeOaHus 4 4 — 4
PacnpocTtpanenue 4 4 - 4
8 AIIEKTPOMArHUTHBIX BOJH B
MEPHOTNICCKH-HEOTHOPOTHBIX
cpenax
KagecTBeHHOE ¥ KOITHYECTBEHHOE 4 4 1 2
9. paccMOTpEeHHE HEeTHMHEHHBIX
KoJIe0aTeIbHBIX CUCTEM
Hroro mmo gucoumimHe 108 36 36 2 34
2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ansTHA JEKIIMOHHOI0 THIIA.
Ne HaunmenoBanue Comepianne paszena dopma TEKYIIEero
paznena KOHTPOJIS
1 2 3 4
1. Bsenenue B Teoputo |Beenenue. Kpyr 3agau, pemaemsix Teopuei| Y cTHBIN onpoc,
KoJieOaHUH. koneOanuii. TepMuHOIOTHS U pereHue 3aaaqd
["apmonnueckue MaTeMaTHYeCKHI anmnapar TEOpUu
KOJICOaHHS B Kkonebanuii. CBOOOJHBIE KOJICOaHUA B
JIMHENHBIX CHUCTEeMaX C OJTHOU CTEIICHBIO CBOOO/IBI.
Oe3auccuaTiBHBIX | [IpuMepsl KoeOaTeIbHBIX CUCTEM C OHON
CHCTEMax C OJTHOU CTEIIEHBIO CBOOOIBI U UX aHAJIU3.
creneHpro ¢cBoOonsl | Kosebanus B cucTeMax ¢ OIHOM CTEIIEHBIO
CcBOOOBI TIOJT ICHCTBHEM BBIHYXAAIOIIEH
CHJIBI.




Konebanus B
JIMHENHBIX
JIMCCUNIATUBHBIX
CHCTEMax C OJJHOM
CTENEHBIO CBOOOIBI

CB0OOOHEIE KOJIEOAHUS B JUCCUIIATUBHBIX

KOJ'I€63_T€JIBHI>IX CUCTEMaAX C O,Z[HOﬁ
cTeneHbpio cBoOOAbl. KauecTBeHHOE
paccMOTpeHue KojieOaHui B
JIMCCHUITATUBHBIX CUCTEMAX MPHU
pa3IMYHBIX 3aK0HaX TpeHus. Ciydau:
CYXOTO TPCHHSI, IMHEHHOTO TPCHHUSI,
KBaJpaTUYHOI'0 TPEHHUSL.

BeiHyX1eHHBIE KOJIeOaHHsI B TMHEHHBIX
JUCCHUIIATHUBHBIX CUCTEMAX. Pe3onanc.

YcrHbIi onpoc,
penieHue 3aaa4

Komnebauus B Liemsx
MEPEMEHHOT0 TOKa

CrnoxeHre TapMOHUYECKUX KOJICOaHUH.

BexropHable auarpaMMsl. Ourypst
Juccaxy.

Konebanus B 1ensx nepeMeHHoro Toka.

NHayKTUBHOE, EMKOCTHOE U aKTUBHOE
COIPOTHUBIIEHNE

YcrHbIi onpoc,
pelieHue 3a1a4

Konebanus B
JIMHEWHBIX CUCTEMAaX C
HECKOJBbKUMU

CTEIEHAMHU CBOOOIBI

KonebaHus B TMHEHHBIX CHCTEMAX C
JIBYMSI CTENIEHsIMU CBOOOABI. CBS3b:
WHIYKTUBHAs, EMKOCTHAsI, CMEIIaHHasl.
CoOcCTBEHHBIC KOJIEOAHHS CUCTEMBI C
JIBYMSI CTEIIEHSIMH CBOOOIBI.
HopMmanbhuble konebanus. [lapiuuanbsHbie u
COOCTBEHHEBIE YaCTOTHI.
BriHYyKIeHHBIC KOJICOAHUS B CHCTEMAaX C
JIBYMsI CTEIICHSIMU CBOOOBI. Y CIIOKOCHUE
KoJIcOaHUH.

Koiebanus B TMHEHHBIX CHCTEMAX € N
CTENeHsIMU CBOOOABI. MarpuuHas popma
3amucyu ypaBHEHUH KojaeOaHuil B
JUHENHBIX cucteMax. HopMainbHbie
KoJIeOaHus

YcTHblii onpoc,
peuieHue 3a1a4

I"apmonunyeckue

¢ OECKOHEYHBIM
YHCJIOM CTEIICHEN

ITPOLECChI

KoJIeOaHHS B CHCTEMax

cB00OIBI. BotHOBEIE

Konebanus B 0IHOPOJIHBIX LIETIOYKAX
(oxHOMEpPHASI MOJIEb KPUCTAIIA C OJTHUM
aTOMOM B 3JIEMEHTAapHOM siuelKe).
JlucriepcuOHHOE YpaBHEHUE IS
OJHOPOAHOM LIENIOYKHU U €r0 aHaJIu3.
KoneGanus B HEOJHOPOHBIX LIETIOYKaX
(omHOMEpHAst MOJIENIb KpUCTAJLIA C ABYMS
aTOMaMH B DJIEMEHTAPHOH sS4elKe).
JlucriepcuOHHOE YpaBHEHUE IS
HEOJHOPOIHOM LETIOYKHU U €ro aHAJIN3.
BoiHyX/1eHHbIE KOJIe0aHUs B CUCTEME
CBOOOIHBIX 3apsioB. [11a3MeHHbIE
Koje0aHusl.
BoiHyX/1eHHbIE KOJeOaHUs B CUCTEME
HEB3aMMOJICUCTBYIOIIUX OCLHUIIIATOPOB.
DJyieMeHTapHasl TEOpUs TUCTIEPCUH
AJIIEKTPOMATrHUTHBIX BOJH B
KOHJICHCUPOBAaHHBIX cpenax. HopmaneHas
U aHOMaJIbHasl AUCIEPCHS.

VYerHbll onpoc,
pelieHue 3a1a4

Y cTONYuBOCTH

VYceronunBocTs 1o JIsmyHoBy,

YcTHBI ompoc,

ACUMIITOTHYCCKAA YCTOﬁqHBOCTB.

KOJIe0AaTEIbHBIX

PCIICHUC 3a1a4




CHUCTEM VY cToiunBOCTh KOJIEOATENBHBIX CUCTEM C
IUCKpeTHbIM criekTpoM. Kpurepuii Payca-
I'ypuna. [Tonstue o D-ananuze
YCTOWYMBOCTH KOJEOATEIBHBIX CHCTEM.
[IpeobpazoBanue Jlannaca u ero cBOMCTBa.
Y CTONYMBOCTh HEABTOHOMHBIX CHUCTEM.
7. [Tapamerpuueckue [TapameTpuueckue KoeOaHus u YcTHBI onpoc,
KoseOaHus rapaMeTpu4ecKasi HEyCTOMYUBOCTb. pelnieHue 3aaa4y
Teopema ®@noke-bioxa. [Tapamerpudeckuit
pEe30HaHC.
8. Pacnpoctpanenue OO0mre CBOMCTBA IEPUOIUYECKH- YcrHbIi onpoc,
AJIEKTPOMATHUTHBIX |HEOJHOPOIHBIX CPEJl, METO/Ibl X CO3/IaHMS.| pEUICHUE 3aa4
BOJIH B ieproanyecku-| DoToHHbIE KpucTaibl. [lepuoanueckue
HEOJHOPOIHBIX HEOJTHOPOJIHBIE CPE/Ibl, UMEIOIINE
cpenax CHUHYCOUJIaJIbHBIN NPOopUIh
HEOJHOPOIHOCTHU. [lucniepcuonHoe
ypaBHEHHUE.
[lepuoanueckue HEOTHOPOIHBIE CPEIBI CO
CTYIEHYaTON HEOJHOPOJHOCTHIO: TOUHOE
pelIeHne 3a1a4u 0 pacupoOCTPaHCHUN
AJIEKTPOMArHUTHOU BOJIHBI
9. KauectBennoe u  |KauecTBeHHOE pacCMOTpPEHUE HEJIMHEMHBIX | Y CTHBIM OIIPOC,
KOJIMYECTBEHHOE KOJICOATEIbHBIX CHCTEM, UX (ha30BBIC pelieHue 3a1a4
paccMoTpeHue MOPTPETHI.
HEJIMHENHBIX TouHoe pelieHue 3a1a4u o
KOJIeOaTeIbHBIX MaTeMaTUYECKOM MasiTHUKE.
cucTeM [TonaTue o MeTo1e MEAJIEHHO
MeHstomuxcs ammiutya (MMA).
Uccnenosanue reneparopa TomcoHa ¢
nomotpi MeTona MMAOOGI#e METO b
HCCIIEIOBAHUS HEJTMHEUHBIX
JTUHAMHYECKUX CHCTEM.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
Ne Hanmenosanue TeMarnka NMpakTUYECKUX 3aHITUH dopma TeKyIIero
B pasnena (cemuHapOB) KOHTPOJIS
1 2 3 4
1. Bsenenue B Beenenue. Kpyr 3anay, pemaemMbIx Teopueit [IpoBepounas
TEOPUIO konebanuii. TepMUHOIOTHS U KOHTpOJIbHAs paboTa,
KoJIeOaHui. MaTeMaTUYeCKUH anmnapar TeOpruu MpOBEpPKa
l"apmonnueckue konebanuii. CB0OOAHbBIE KONeOaHUs B JIOMAIITHETO 33/IaHus
KoJieOaHus B CHUCTEMAax C OJTHOM CTETIEHBIO CBOOOIBI.
JIMHENHBIX [Ipumeps! konebaTeabHBIX CUCTEM C OJHOU
0€3TMCCUTTAaTUBHBIX CTENIEHBIO CBOOOIBI M UX aHAJIU3.
cucremax ¢ ogHoi | Konebanus B cuctemMax ¢ OJHOU CTETICHBIO
CTENEHBIO CBOOOBI| CBOOOIBI MO ACHCTBUEM BBIHYKIAIOIICH
CHUJIBL.
2. KoneGanuss B |CBOOOHBIC KOJIEOAHUS B TUCCUTIATUBHBIX [TIposepounas
JIUHEHHBIX KoJie0aTeNbHBIX CUCTEMAaX C OJHOMN KOHTpOJIbHAas padora,
JTUCCUTIATHBHBIX creneHpio cBo0ObI. KauecTBeHHOE MpOBEPKa

CHUCTEMAX C OJHOH

CTEIIEHBIO CBOOOIBI

paccMoOTpeHue KonebaHui B
JMCCUTIATUBHBIX CUCTEMAaX MPHU Pa3TUIHBIX

JOMaIIHECT O 3aaHus




3akoHax TpeHus. Ciydau: CyXoro TpeHus,
JMHEWHOTO TPEHUS, KBAIPATHYHOTO
TpEHUsI.
By eHHBIE KOJICOaHUS B TIMHEHHBIX
JIIMCCHITAaTUBHBIX cucTeMax. Pesonanc.

Koiebanus B
LETsX

IIEPEMEHHOTI0 TOKa

CrnoxeHre TapMOHUYECKUX KOJICOAHUH.
Bekropubie quarpammel. @urypsl Jluccaxy.
Konebanus B 1iensax MepeMEeHHOTO TOKA.
NHaykTuBHOE, EMKOCTHOE U aKTUBHOE
COIPOTHUBIIEHNE

IIpoBepouHas
KOHTpOJIbHAs padoTa,
IIPOBEPKA
JIOMAILHETO 3aJaHUs

Konebanus B
JIMHEHHBIX
CHCTEMAX C

HECKOJBbKUMH
CTENEHIMU

CBO0OOIBI

Kosiebanus B TMHEWHBIX CHCTEMAX C
JIBYMsI CTEIIeHSIMHU cBOOOIBI. CBsI3b:
WHIYKTUBHAs, EMKOCTHAsI, CMEIIIaHHAas.
CoOcTBeHHBIE KOJICOAHUS CUCTEMBI C
JIIBYMSI CTEIICHSIMHU CBOOOIBI.
HopMmanbHubie konebanus. [lapiuanpabie u
CcOOCTBEHHEBIE YaCTOTEI.
Brinyxaennbie KojeO0aHus B CUCTEMAX C
JBYMsI CTEIIEHSIMU CBOOOIBI. Y CIIOKOEHUE
KoJIcOaHMI.

Konebanus B TMHEHHBIX CHCTEMAX C N
CTeNeHsIMU CBOOOABI. MarpuuHas popma
3amucu ypaBHEHUH KojaeOaHuil B
JMHENHBIX cucteMax. HopManbHbie
KoIeOaHus

[IpoBepounas
KOHTpOJIbHas padora,
MIpoBepKa
JIOMAILHETO 3aJaHUs

l'apmonunueckue
Koye0aHus B
CHUCTEMaX C
OECKOHEUYHBIM
YHCJIOM CTCTICHEH
CBOOO/BI.
Bonxosrre
MIPOIECCHI

Konebanus B 0IHOPOIHBIX LIETIOYKAX
(oIHOMEpPHASI MOJIEb KPUCTAIIA C OJTHUM
aTOMOM B 3JIEMEHTapHOU sTYCHKe).
JlucnepcuoHHOE ypaBHEHHE IS
OJIHOPOJHOM LIETIOYKH U €r0 aHAJIU3.
KonebGanusi B HEOJHOPOIHBIX IETOYKaX
(ogHOMEpHAst MOJIENb KpUCTAILIA C IBYMS
aTOMaMH B DJIEMEHTAPHOH sS4elKe).
JlucriepcMOHHOE ypaBHEHUE IS
HEOJHOPOIHOM LETIOYKHU U €ro aHAJIN3.
BoiHyX/1eHHbIE KOJI€e0aHUs B CUCTEME
CBOOOHBIX 3apsa0B. [11a3menHbIe
Kose0aHusl.
BoiHyX/1eHHbIE KOJe0aHUs B CUCTEME
HEB3aUMOJECHCTBYIOINX OCIUIIIATOPOB.
DneMeHTapHasi Teopus TUCIIEPCUU
9JIEKTPOMATrHUTHBIX BOJIH B
KOHJICHCUPOBaHHBIX cpenax. HopmanbHas
U aHOMaJIbHasi AUCIEPCHS.

[IpoBepounas
KOHTpOJIbHas padoTa,
IIPOBEPKA
JIOMAILHETO 3aJaHUs

VY CcTOMYUBOCTH
KOJIe0aTEIbHBIX
CUCTEM

VYceroiunBocTs no JIsmyHOBYy,
ACUMIITOTUYECKAs YCTOMYHBOCTb.
VYceroitunBoCTh K0Jie0aTeNbHBIX CUCTEM C
JUCKpeTHbIM ciekTpoM. Kpurepuii Payca-

I'ypuna. [lonsitue o D-ananuze
YCTOHYMBOCTH KOJIEOATEIBHBIX CHCTEM.
IIpeo6pa3oBanue Jlamaca u ero cBoicTBa.
Y CTOWYNBOCTh HEABTOHOMHBIX CHCTEM.

[IpoBepounas
KOHTpOJIbHast padoTa,
IIPOBEPKA
JIOMAIIIHETO 3aJaHUs




7. | Ilapamerpuueckue [TapameTrpuueckue koeObaHus u [IpoBepounas

Kose0aHus napamMeTpudecKasi HEyCTONYUBOCTb. KOHTpOJIbHAs padora,
Teopema @noxke-bioxa. [Tapamerpuueckuit IIpOBEpKa
pe30HaHC. JIOMAIITHETO 3aJaHUsI
8. | Pacnpocrpanenue OOu1re cBoiicTBA MEPUOJUUECKHU- [IpoBepounas
3JIEKTPOMArHUTHBIX | HEOJTHOPOAHBIX CPEJI, METOIbI UX CO3/IaHUs. |[KOHTpOJIbHAsA paboTa,
BOJIH B ®oToHHBIE KpucTaILIbL. [lepuoanueckue MpoBEPKaA
MEePUONYECKH- HEOJHOPOJIHBIE CPEJIbl, UMEIOIIHE JIOMAIITHETO 3aJaHUs
HEOJIHOPOAHBIX CUHYCOHIaJIbHBINA TPODUITH
cpenax HEOAHOPOAHOCTH. J(ucnepcuoHHoe
ypaBHEHHUE.

[leproauyeckre HEOAHOPOAHBIE CPEBI CO
CTYIIEHYaTON HEOJHOPOJHOCTBIO: TOYHOE
pelIeHne 3aJa4u O pacIpOCTPaHEHUN
3JIEKTPOMATrHUTHOW BOJIHBI

9. KauectBennoe nu |KauecTBeHHOE paccMOTpEHME HETMHEWHBIX IIpoBepouHas
KOJIMYECTBEHHOE KoJIeOaTebHBIX CUCTEM, UX (a30BbIe  |KOHTPOJIbHAs paboTa,
paccMOTpEHHE IIOPTPETHI. IIPOBEPKA
HEJIMHEHWHBIX TouHoe pemenue 3a1auu o JIOMAIIIHETO 3aaHUs
KoJIeOaTebHbIX MaTE€MaTUYECKOM MasTHHKE.
CUCTEM [TonsiTHE O METOE MEIJIEHHO

MeHstomuxcs ammutya (MMA).
HccnenoBanne renepatopa TomcoHa ¢
nomotisio Mmerogra MMA OOmiue MeToibl
WCCIeA0BAHNS HEIMHEHHBIX JTUHAMUYECKUX

CHUCTEM.

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB) — He NPeyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-MeETOAUYECKOI0 o0ecneYyeHHs i1 CAMOCTOSATEJbHOM padoThI
00Y4YAIIHUXCH 10 JTUCHHILINHE (MOYJIIO).

No Bux CPC [Tepeuenp yueOHO-METOUUECKOTO O6€CH€‘I?HI/IH JUCLUIUIAHBI 110
BBITIOJTHEHUIO CAMOCTOSITETIbHOU paboThl
1 2 3
1 | Ilpopabotka yueOHoro | Meroanueckue ykazaHHs 10 OpraHU3aIMi CaMOCTOSATEIbHON
(TeopeTHuecKoro) paloThI cTyIeHTOB Mo AuctuIuinHe «Teopust KonedbaHui,
Marepuana yTBEpkKACHHbIE Kadeapoit paguopU3uKyu 1 HAHOTEXHOJIOTUH,
poTokoJ1 Ne 7 ot «20» mapra 2017 .
2 Beinonnenune Meroanueckue ykazaHus 10 OPraHU3alui CaMOCTOATEIbHON
VUHIVBUAYaAJIbHBIX paboThI CTYEHTOB MO AucHUILINHE ««Teopus KonebaHuit»,
3aaHui (MOATrOTOBKA yTBEpkKACHHbIE Kadeapoit paguopU3uKu 1 HAHOTEXHOJIOTUH,
COOOLIeHHUH, npotokoi Ne 7 ot «20» mapra 2017 .
Ipe3eHTALNN)
3 |IloxroroBka K Texymemy| Meroandyeckue ykazaHHs [0 OpPraHU3alUN CaMOCTOSITEIbHON
KOHTPOJIIO paloThI CTyIeHTOB 10 AucuuIuinHe «Teopus konedaHui,
yTBEp)KJIEHHbIE Kadeapoil paainopU3UKH U HAHOTEXHOJIOTHIA,
11poTokoi Ne 7 ot «20» mapra 2017 1.
4 ITonroroBka k Metoauueckue yKka3aHus 110 pEHICHHIO 334a4 10 JUCLUIIINHE
MpaKTU4YEeCKUM 3aHATHsIM | « Teopus koneOaHuit», yrBep:KaeHHbIE Kadeapoit paauopusuku u
HAaHOTEXHOJIOruM, mpotokos Ne 7 ot «20» mapra 2017 r.




Y4eOHO-MeTOIMYeCKHe MaTepHalibl Uil CaMOCTOSTEIbHONM pPabOThl OOYdYaIOMIMXCS M3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(YOPMAIUH:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

- B (hOopMe 3JIEKTPOHHOIO JOKYMEHTA.
JUst iun ¢ HapyLIeHUsIMU CIlyXa!

- B Ie4aTHOU opMme;

- B (hopMe 3JIEKTPOHHOIO JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
- B Ie4aTHOU (opMme;

- B (hOpMe 3JIEKTPOHHOIO JOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jliig mpoBeieHUs BCeX JIEKIMOHHBIX 3aHATUI UCIOJIb3YIOTCS MYJIbTUMEINIHBIE CPEelICTBA
BOCIIPOU3BCACHUA AKTHBHOTO COACPIKHUMOI0O, IMO3BOJAIOIICTO CJIYIOATC/II0 BOCHPUHUMATDH
0COOCHHOCTH U3ydaeMoil mpodeccuu, 3a4acTyi0 UTPAIOLIUE PELIAIOIYI0 POJib B IOHUMAHUU U
BOCIIPHSTHH, a TaKKe (POPMUPOBAHUU TPOPECCUOHATBHBIX KOMITETECHIIHH.

Bonbiias yacte neKUUid U IPaKTHUECKUE 3aHSATHUS MIPOBOJSTCS C UCIOIB30BAHUEM JIOCKU
" CIIPAaBOYHBLIX MAaTCPUAJIOB.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalNu.
TeKYIIHil KOHTPOJIb: IPOBEpPKA JOMAIIHUX 3aJaHUi II0 CEeMHUHAPCKUM 3aHSATHSM.

OTBeTH Ha KOHTPOJIbHBIC BOITPOCHI, IIPUBCACHHBIC B OIIMCAHHAX pa60T n Ha AOIIOJIHUTCIBHBIC

BOITPOCKHI, KaCaromueCsa COOTBETCTBYIOINX Pa3aCIOB OCHOBHOM JTUCITUILIMHEL

HTOIOBBIM KOHTPOJIb: 3a4CT.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /ISl MPOBeleHNs TeKyIIeH aTTecCTAluMu.

KoHTpoJbHbIE BONIPOCHI
1. Jlunelnwlii ocinsTop. JIuHeliHble OuHamuueckue cuctembl. KoHcepBaTHBHBIE

CUCTEMBI.

2. ®azoBelii mopTperT JMHEHHOro ocuusuAtopa. lloHsTHe (azoBoi TpaeKTOPUH.
@da30Bble MOPTPETHI JIMHEHHBIX CUCTEM C OJHOM CTENEHbIO CBOOOIBI.

3. ®dazoBbIe MOPTPETHI JIMHEHHBIX OCIIJUIATOPOB C YYETOM MOTeph. [leproamueckuii u
ANepUOIUYECKUM PEKUMBI.

4. Pe3oHaHC B JIMHEHHBIX KOJIeOATENbHBIX CHCTEMaX C OJHON CTENEHbIO CBOOOIBI.
Pe3onaHc B cuctemMe ¢ KOHEYHOM T00POTHOCTBIO.

5. AHanu3 NOBENEHUs CUCTEMBbl IMPH BO3JAEHCTBHUM MPOM3BOJBHON BBIHYXAAIOIIEH
CHJIBI.

6. KoneOaTenpHble CHUCTEMBl C HECKOJIBKUMH cTeneHsMUu cBoOoabl. KoneOanus
CBS3aHHBIX OCUMJUIATOPOB. HopMasbHbIE ¥ MapLHAIbHBIE YaCTOTHI.

7. Oddext nuHamuyeckoro nemmngupoBanus. Teopema B3aUMHOCTH.



8. Konebanus B aHcamMOie HEB3aMMOJCHCTBYIOMIMX JHUHEHHBIX OCHUJUISITOPOB.
Kiaccuueckast reopust aucnepcun cseta. Gopmyna 3eitnbmeiiepa.

9. Ilpenen JlopeHua. Y4ET HETOXIECTBEHHOCTH OCHIILISITOPOB.

10. YcroiunBOCTh JIMHEAPU30BAHHBIX CUCTEM C JUCKPETHBIM CIIEKTPOM. Y CTOWYMBOCTD
o JIsmyHOBY.

11. VYcToHWuuBOCTH COCPEIOTOYEHHBIX CHCTEM C IIOCTOSHHBIMM MapaMeTpaMHu.
Kpurepuit Payca-I'ypBuna. Y cToOH4MBOCTE HEABTOHOMHBIX CUCTEM.

12. Tlapamerpuueckue KoseOaTeabHble CHCTEMbl. Pe30HaHCHBIE M HEPE30HAHCHBIE
napaMeTpu4ecKue CUCTeMbl. Y paBHeHHue MaTthbe.

13. VYcroiiunBocth mapamerpuueckux cucreM. Teopema ®noke. I[lapamerpuueckuit
pE30HAHC.

14. KoneOGanusit B HeIMHEHHBIX cucTeMax. [IpuMepbl HENMHEHHBIX OCLMIUIATOPOB.
@Da30BbIi TOPTPET HETMHEHHOTO OCHMILIATOPA. Hen30XO0pHOCTh HEMMHEHHBIX OCHMILISATOPOB.

15. HenuueliHbli  pe3oHaHc. AHamu3  MOBEJIEHUS  OCHWIUIATOpA C Mo
HEJIMHENHOCTBIO.

16. HenunelHblil napaMeTpUUECKUIl pE30HAHC.

17. Tlepmomuyeckue  aBTOKOJEOAHWUS B  JUCCUIIATUBHBIX  (HEKOHCEPBATHUBHBIX )
cucremax. [IpenenpHple TUKITBL. MSATKAN B KECTKUN PEKUMBI BO3OYKICHUSI.

18. Arrtpakropsl. BrnusHue mapamerpoB cuctembl Ha (opMy aBToKoJeOaHM. Metox
U30KJIMH.

[IpakTuyeckue 3agaHus

1. Hanumure YpaBHCHUC ABUKCHHUA MATCMATUYCCKOI'O MasiTHUKA 0e3 yd€Ta TpCHUS ITIPU

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

2. Harmumnre YPaBHCHHUEC IBUKCHUS I'Py3a HA IIPYKUHC [IPU HAITUYNUU TPCHUA U CTO

PEICHUE C TIOACHCHUCM BCCX BCIIMYHMH.

3. Hanumure ypaBHeHuUe, ONUCHIBaOIIee KoueOaHus B K0JIeOaTeIbHOM KOHTYpE C

YUYC€TOM AKTUBHOI'O CONIPOTUBJICHUA, U €T0 PCIICHUEC C ITOACHCHHUEM BCEX BCJIMYMUH.

4. TlocTpoiiTe ceMelcTBO (Pa30BBIX TPAEKTOPUM, ONMUCHIBAIOIINX JABHKEHUE JIMHEHHOM

KOHCEPBATUBHOMN CUCTEMBI

5. ITocTpoiiTe cemeicTBO (Ha30BBIX TPACKTOPUIA, OMTUCHIBAIONINX JIBM)KCHHUE IMHEUHON

HCKOHCCpBaTHBHOﬁ CHUCTCMBI



6. [TocTpoiite ceMeicTBO (Pa30BBIX TPACKTOPHIA, OMMCHIBAIOIINX BpaIaTeIbHOES

JBHMXXCHHUEC MAaTEMATHYCCKOTI'O MasiTHHUKA

7. 1o kakoi 3aBHCUMOCTH MOXHO CY/IUTh 00 YCTOHYMBOCTH aBTOKOJI€0aHHi B cucTeme?

ITocTpoiiTe 3Ty 3aBUCHUMOCTb.

8. ITocTpoiiTe 6udypKarmOHHBIE TUATPAMMBI JJISI MSTKOTO U )KECTKOTO PEKUMOB

aBTOKoJIeOanuil. B uem ux pazmuums?

9. 3anuiuTe ycioBus Ui IapaMeTpUUecKoro pesoHanca. Kak Biauser ammiuTyaa
KoJieOaHuil mapaMeTpa U TpeHue Ha 3Th ycioBus? [locTpoiiTe nuarpammy ycioBui

napaMEeTpuiIeCKOro p€3oHaHca

10. TTocTpoiiTe pe30HaHCHYIO KPUBYIO JJISl CIIy4ast BBIHYKJICHHBIX KOJIeOaHU B
HEJIMHEHHON KOHCEPBATUBHON CUCTEME C OJTHOM CTENIEHBIO CBOOOABI C MATKON

BOCCTaHAaBJIMBAIOIIEN CUJION.

11. Kak 3aBucuT yacToTa KojieOaHHI OT UX aMIUIUTY/IbI B CIIy4ae jKECTKON U MSTKON

BO3Bparamiei cribl. [TocTpouTs rpaduk.

12. TloctpoiiTe cemeiicTBO (Pa30BhIX TPACKTOPHIA, ONMMCHIBAIOUINX JBIKCHHUE JIMHEHHON

HEKOHCEPBATUBHOM CHCTEMBI METOJIOM HM30KJIHH.
Moay.s 1.

— JIuHenHBIN OCHUILIATOP.

— Ilonsatue ¢aszoBoil TpaexkTopuu. dazoBble MOPTPEThl JUHEHHBIX CUCTEM C OIHOM
CTeNeHbto cB0001bI. Pa30BbI€ MOPTPETHI JIMHEWHBIX OCHUIUIATOPOB C YUYETOM MOTEPD.

— Ilepnonnueckuil M anepUOAUYECKUN PEKUMBL.

Mogayas 2.

— KoneGanust cBsi3aHHBIX OCHWIUIATOPOB. HopmanbpHble M MaplUaibHBIE YacCTOTHI.
O ekt nquHamuueckoro aemnduposanus. Teopema B3aMMHOCTH.

— KoneGanus B ancam6iie HEB3aUMOIHCTBYIOIUX JTUHEHHBIX ocHMIIIATOpOoB. Dopmyna
3ennbMmeiiepa. [Ipenen Jlopenna. Y4€r HETOXKIECTBEHHOCTH OCHWIISTOPOB.

— VYCTOMYMBOCTh  JIMHEAPU30BAHHBIX  CHCTEM IO  JIAmMyHOBY.  YCTOHYMBOCTH
COCPEIOTOYEHHBIX CHCTEM C NOCTOSHHbIMM mnapamerpamu. Kpurepuii Payca-I'ypeuna.

Y CcTONYUBOCT, HEABTOHOMHBIX CUCTEM.



— Pe3oHaHCHBIE M HEPE30HAHCHBIC I[APAMETPUYECKHE CHUCTEMBI. YpaBHeHUE Marbe.
Y CcTOMYMBOCTh MapaMeTpuuecKux cuctem. Teopema Dioke.

Moayas 3.

— KonebGanust B HenmuHeWHbIX cucreMax. [IpuMepbl HETMHEHHBIX OCHMIUISTOPOB.
@®a30BbIi NOPTPET HENMHEMHOTO OCHUILIATOpA. HEM30XOpHOCTh HENMMHEMHBIX OCLIMILISTOPOB.

— Henunelinplii pe3oHaHC. AHAJIU3 MOBEACHUS OCUWIIATOPA ¢ MAJIOW HEJIMHEHHOCTHIO.
Henuneitnpiii napaMeTpuyecKuii pe3oHaHc.

— llepuoanueckue aBTOKOJI€0AHUSI B JHUCCUIIATUBHBIX cUCTeMaX. MArKud U KECTKUN
peKUMBI  BO3OYXKIeHHs. ATTpakTopbl. BnusHue mnapamerpoB cucteMbl Ha  (opmy

aBTOKOJICOaHUI.

IpumepHbIe 3a1aHUsI 1JIsI KOHTPOJIbHOM PadoThI.
= EMkocTh B KoJIeOaTeIbHOM KOHTYPE MEHSIETCS Yepe3 paBHbIE MHTEPBAIbI BPEMEHU T OT
C1 o Cz u obparno, npudem AC = Cy — C1 << Cp = (C1 + Cp)/2. Ha mutockocTH mapamMeTpoB
(AC/Co, wot ), w20 = 1/LCo, HaligKTE 30HBI MTAPAMETPUUYCCKON HEYCTONYUBOCTH CHCTEMBI.
OtBet: & = +(AC/4Co).

. HccnepoBate  ycTOMYMBOCTE 10 JIAyHOBY — HYJEBOTO  PEIICHUS  CHUCTEMBI
&= y—3x—x3, R=6X—2Y.

OTtBeT: 1o BTOpOﬁ TCOPEMC .HSIHYHOBa HYJIEBOC PCHICHUC CHUCTCMbI
ACHUMIITOTHUYCCKHU YCTOﬁqHBO.

. B konzeHcarope kosebaTeabHOro KOHTypa HaXOIUTCs OAMH 31eKTpoH. [lomyuute
YpaBHEHHUs CBA3aHHBIX KOJIeOaHU 3apsa B KOHTYPE U JIEKTPOHA B KOHJeHcaTope. OLeHure, Ha
CKOJIbBKO H3MEHMTCS COOCTBEHHAss YacToTa KOHTypa M3-3a [MPHUCYTCTBUS DJIEKTPOHA.

KOHHGHC&TOp CUYUTATh IIJIOCKHM.

e’w?

mCd?’

1. Hccnenyiite yCTOWYMBOCTD HYJIEBOTO PELIEHUS, TOCTPOUB (yHKIHIO JIsmyHOBa

OTBeT: 2 (a)z — a)g) =

= —x+v+ay, VvV=x—v—x-—2y°

!
2. MareMaTiuecknii MasTHHK WMEET I[J'II/IHyh U HaAaXOoAUTCsI B IIOKOEC. B momeHTt

-

t=10 1, o
BpPEMEHU IPY3UKY MasTHHMKA C MOMOIIBIO TOJYKA cOOOIIat0T ckopocTh “. Haiftu 3akoH
U3MEHEHHs BO BPEMEHM yrja OTKJIOHEHHs MasTHHKa OT BEpPTUKAJIHM, CYHMTasi, 4TO MpHU

. F, = hx %
KoJIcOaHMSIX MasTHUKA Ha €ro Ipy3uK JACHUCTBYET CHJIa BA3KOIO TPECHHA ~° , rac -

CKOpOCTh rpy3uka. KonebaHust MasTHUKA CIUTATH MAJTBIMHU.

/
3. I[J-H/IHa HUTH MAaTeMaTHYECKOIo MasTHHUKA (CM. pI/IcyHOK) NEpUOANYCCKU U3MCHACTCA

Ha BEJIHYUHY 28000 3aKOHY MeaHapa (CM. PHCYHOK) C IIEPHOIOM — , TIe To_ EpUoOJ
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"%, rme Y- cpenHee 3HaueHUE MIUHBI HUTU. CuuTas, 4To MpHU

Q

ABVIKCHUU MassTHHUKaA IMPOABJIAIOTCA CHJIBI BA3KOIO TPCHHA, a ,[[O6pOTHOCTB MasATHUKaA paHa -,

KoJIeOaHUH MasiTHUKa TpU

HAWTH YCIIOBHE apaMeTPHUUECKOro BO30Yy»AeHUs KOJIeOaHUM.
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4. B IIOCICI0BAaTCIIbHBIN KoJjicOaTeIbHbII KOHTYp, COCTOAIIMU W3 HMHAYKTHBHOCTH ,

€MKOCTH CI/I pesucropa R'}, BKJIFOYEH 3JIEMEHT C MaJalollUM Y4acTKOM Ha BOJIbTaMIEPHOU
xXapakTepucTuke. Pabodas Todyka ATOro 3jeMeHTa BbIOpaHa TaKuM OOpa3oM, 4YTO TMaJcHUE
HaIpsOKEHUsI Ha 3JIEMEHTE C TOKOM, TEKYIUM 4Yepe3 HEro, COOTHOIICHHEM: w=—Syit 531‘3.
[Tonb3ysick METOJIOM MEMJICHHO MEHSIOIIUXCA aMIUIMTYJ HAlTH CTallMOHApHBIE PEXHUMBI U
UCCIIEN0BATh UX YCTOWYUBOCTD.
4.2 ®oH/ OLIEHOYHBIX CPEACTB JJIsl IPOBeIeHUs MPOMEKYTOUHOMH ATTeCTALMM.
Bomnpocs! k 3a4ery

1 CpoGoanbie KoneOaHUsS B KOHCEPBATUBHBIX CHCTEMax C OJIHOM CTEIEHbBIO
CBOOO/IBI.

2. Tlpumepsl Kone0aTEeIBHBIX CUCTEM C OJHOUM CTETIIEHBIO CBOOOJIBI U UX aHAIU3.

3. Komebanmss B cucremax ¢ OJHOH CTENEHBIO CBOOOABI TOJ JEHCTBHEM
BBIHYXKJAWOIIEH cuiabl. BbIHYyXJeHHbIE KojieOaHUS B JUHEHHOW cucTeMe TIpuU
rapMOHUYECKOM CHJIOBOM BO3JICHCTBUH.

4, CBoOonxHble KOJEeOaHUS B [OUCCHIIATUBHBIX KOJIeOATEJNBHBIX CHCTEMAaX C
OJHOU cTemeHbio cBOOObl. KauecTBeHHOE paccMoTpeHHe KOIeOaHU B JUCCUMATUBHBIX
CHCTEMaxX NpHU pa3iIUyHBbIX 3aKOHaxX TpeHus. Ciydyau: Cyxoro TpeHHs, JUHEHHOTO TPEHUS,
KBaJ[paTUYHOTO TPECHUS.

5  BrHyX/IeHHBIE KOJeOaHUS B JIMHEHHBIX TUCCUTIATUBHBIX cUCTeMax. Pe3oHaHc.

6. CrnoxeHne rapMOHHYECKUX Kosebanuii. Bekropueie quarpamMmel. @urypsr Jlnccaxy.

7. Konebanms B 1enax MNepeMEeHHOTO Toka. WHAYKTUBHOE, €MKOCTHOE H
AKTUBHOE CONPOTUBIICHUE.

8 Konebanust B NWHEHHBIX CHCTEMaxX C JABYMsI CTENEeHSIMH CBOOOABI. CBS3b:
WHJIYKTHBHAsI, EMKOCTHasl, CMEIIaHHasl.

9. CoOctBeHHBIE KOJI€OAHHST CUCTEMBI C JBYMS CTEHNEHSIMH CBOOOJBI.

HOpMaJ'IBHLIC KoyieOaHus. HapI_[I/IaJ'IBHLIC 1 COOCTBEHHBIC YaCTOTHI.



10. BeinyXaeHHBIC KOJIE0aHUsI B CUCTEMAX C ABYMS CTEIEHSIMHU CBOOOJBI. Y CIIOKOCHUE
KoJieOaHUii.

1 KonebGanuss B NHHEHHBIX CHCTEMax C 7 CTENEHsIMU CBOOOAb. MarpuuHas
dbopma 3anucu ypaBHEHHH KojaebaHUM B TUHEHHBIX cucTeMax. HopmanbHble konebaHus

12. KoneGanusi B OAHOPOAHBIX LIeTIOYKaX. J(MCIEepCMOHHOE YpaBHEHHUE U €T0 aHaJIH3.

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

14. BeinyxaeHHsle KoseOaHus B cucTeMe CBOOOAHBIX 3apAnoB. [lma3zmenHbie
Kosie0aHus.

15. BoiHyxeHHbIE KOJeOaHus B CHCTEME HEB3aMMOJECHCTBYIOLIUX OCIHIUISTOPOB.
DJieMeHTapHasl TeOpUsl AUCIEPCUM DJIEKTPOMArHUTHBIX BOJH B KOHJICHCHPOBAHHBIX CpeJax.
HopmanpHast 1 aHOManbHas JUCIEPCHS.

16. YcroilunBOCTh KONEOATENbHBIX CHCTEM C JHUCKPETHBIM crHekTpoM. Kpurepuit
Payca-I ypBuna.

17. YcToiuuBOCTh HEABTOHOMHBIX CHCTEM.

18. TlapameTpuyeckue KojeOaHus U TapaMeTpuiecKasi HEyCTOHIMBOCTb.

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

20. Ilepuoanueckue HEOJHOPOIHbIE cpensl, CHUHYCOUJATbHbII npoduib
HEOIHOPOJIHOCTH.

21. Tlepuoauyeckrue HEOAHOPOIHBIE CPEBI CO CTYNEHYATON HEOTHOPOAHOCTHIO

22. [TapaMeTpuyeCcKHil pe30HAHC MPHU BO3JEHCTBHHM HAa CHCTEMY C YacTOTOW, MHOTO
OonpIeit 4acTOThl COOCTBEHHBIX KOJIEOaHUIA.

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

24. ToyHOe pelieHne 3a1ayid 0 MaTeMaTHYeCKOM MasiTHUKE.

25. T'enepatop Tomcona. ObmIMe METObI HCCIETOBAHUS HEIMHEHHBIX AMHAMMYECKUX
CHCTEM.

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

5.1 OcHoBHas JuTepaTypa:

1. Crpenxos C.II. Beenenue B Teopuro kosnebanwmii: yuebnuk. - CIIO.: Jlans, 2005. -
ISBN 5811406142.

2. CrpenkoB C.II., BBenenue B Teoputo konebanuii: -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.: ®usmaraut, 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. KomneGanwusi, BOJHBI, CTPYKTyphl. — M.:
OU3BMATIIUT, 2008 http://biblioclub.ru/index.php?page=book_red&id=68395&sr=1

5. KaranoB B.M. KoneGanus v BOJHBI B MPUPOJE M TEXHHKE: yuyeOHOE mocoOue Jis
By30B. - 2015

5.2 JlonoiHUTEIbHASI JIUTEpaTypa:

1. S6nouckuit A.A., Kypc Teopun konebanuii: yaebnoe nmocoowue, Uzn. 4-e, CII6., Jlans, 2003,
248 c., ISBN 5811405197.

2. Jyonumes FO.H., Konebanus u BomHbL: yueOHOE mocobue ams cryneHToB, HoBocubupckuii
roc. TexXH. yH-T., 2-¢ u3., ucnp. u jom., HoBocubupck: CuOMpckoe YHUBEPCUTETCKOE H3]1-
B0, 2004., 323 c., ISBN 5940871062.

3. Tpyo6enkos [I. 1., BBenenue B cunepretuky. Konebanust u Bonusl, M31. 2-e, ucnp. u 1o1.,
M.: [Enutopuan YPCC], 2003, 220 c., ISBN 5354005310.

4. KysnenoB A.Il., Jluneiinbie xonebaHusi ¥ BOJHBL: COOPHUK 3aJay: yuyeOHOe mocodue ans
CTyJeHTOB BY30B; DenepanbHas 1eseBas nporpamMma "l'oc. nmoajaep:kka MHTETpalliy BBICII.
oOpazoBanus ¢pyHaament. Hayku Ha 1997-2000 roner". - M.: ®usmatnut, 2001. 128 c. ISBN
5940520235.

5. Kapnos H.B., Kone6anus, Bonubl, 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, Uznanwue: 2-e, 320 crpanu, https://e.lanbook.com/book/4640#authors

7. Komapos M.B., OcHOBBI TeOpUHU PaTUOIOKAIIMOHHBIX CUCTEM C HEIPEPBIBHBIM H3TyICHHEM
4aCTOTHO-MOJIYJIMPOBAHHBIX KoyeOanmid, 3marenbctBo "[opstyas smuus-Tenexom", 2010,
392 c., ISBN:978-5-9912-0103-2, https://e.lanbook.com/book/5165#authors

8. Cky6oB /1.1O., OcHOBHI TeOpHuM HeNMMHEHHBIX KojeOanmii, M3natenscTBo: "Jlans" ISBN:978-
5-8114-1470-3 2013 https://e.lanbook.com/book/30203#authors

9. T'mpasemnn I'. M. JI., OGpartsble 3a1aun Teopuu kKosiebanuii /; mep. ¢ anri. A. C. MaTBeeBa u
E. M. Kpeiinec; mon Hayu. pen. A. D. I'yrepmana. - M.: HULL "PerynsprHas u xaotudeckas
muHamuka", 2008; MxeBck: MHCTUTYT KOMIBIOTEpHBIX HcciaenoBanuii, 2008. - 607 c.: ui. -
bubnuorp.: c. 577-602. - ISBN 9785939726603

5.3. Ilepuoanyeckue U31aHUA:
. B mupe Haykmn.
. U3Bectust BY30B. Cepusi: Pagnodusuxa.
. M3Bectusa BY3os. Cepus: Paguosnexrponuka.
. U3Bectua BY3oB. Cepus: ®usuka.
. Yenexu (pu3nueckux Hayk.
. ®usuka. Pedeparunsiit sxypnan BUHUTH.
. DNEeKTPOMarHUTHbIE BOJHBI U AJIEKTPOHHBIE CUCTEMBI.
. DNEKTPOHUKA.
. Onextponuka. Pedeparusnsiii xypaan BUHUTU.
0. DnekTpoHUKa: HayKa, TEXHOJIOTUsl, OU3HEC.
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6. Ilepeyenr pecypcoB HMH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHON  CeTH
«HHTEepHET», HEOOXOAMMBIX VISl OCBOCHUS TUCHHUILIMHBI (MOLYJIS).

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

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHblii 00pa3oBaTEIIbHBIN
nopTan)

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

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

5. http://www.ph4s.ru/books_tehnika.html (Pa3men «TexHuueckue HAyKu
(paaroTEeXHHKA, PAJIMOIICKTPOHUKA, AIEKTPOHUKA, CXEMOTEXHUKA, TIOITYIIPOBOIHIUKOBAS
AJIEKTPOHUKA ¥ JIp.» oOpa3oBatesnbHoro nmpoekra A.H. Bapruna «®usmka, XuMus, MaTeMaTHKa
CTYJEHTAaM U IIKOJHUKAM))

6. http://www.rsl.ru/ (Poccuiickas rocynapcTBeHHass OMOIUOTEKA)

7. http://www.nlr.ru/(Poccuiickas HalinoHanbHas OMOIMOTEKA)

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

9. http://www.gpntb.ru/ (l'ocynapcTBeHHas myOnnYHas HAyYHO-TEXHUYECKAsI
OoubIMoTeKA)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Ownnaiin pacueT 06MOTOK
TpaHchopmaropa)

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

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (ITporpamMmmMa a1t pacueTa MOCTOBOT'O BBIITPSIMHTEJIS )

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

14. http://www.adcomlogod.narod.ru (caiiT HHTEpaKTHBHOM IMOAAEPIKKU IPOBEICHHS
71a00PATOPHBIX U CAMOCTOSTENbHBIX Pa0OT M0 AUCLHUIUIMHE).

7. MeToauveckne yKa3zaHusi [Jsi OOy4YAIOIIHUXCHA IO OCBOEHHIO JTHCIUILIMHBI
(Monpy.Jist).

Ha camoctostensayro pabory cryaeHtoB otBoautcs 40% BpemeHn OT oOmiel

TPYILOEMKOCTU  JIUCLUILIUHBIL. ConpoBOXKJIEHHE CaMOCTOSITENIbHON  pabOThl  CTYJEHTOB
OpPTaHU30BaHO B CIEAYIOMINX (hopMax:

CamocrosiTenpHast paboTa mpu3BaHa 3aKpPENUTh TEOPETUUECKUE 3HAHUS U MTPAKTUUYECKHE
HAaBBIKH, TIOJIYUCHHBIE CTYJACHTAMH Ha JIEKIUSAX, MPAKTHYECKUX U JAaOOPATOPHBIX 3aHATHSIX.
Kpome Toro, yacTb BpeMeHH, OTIYIIEHHOTO HAa CaMOCTOSITENBbHYIO pPabOTy, MOMKHA OBITh
HCIIOJIb30BaHAa HAa OCBOEHUE TEOPETUYECKOr0 MaTepHalia Mo AUCIUIUIMHE W Ha MOJITOTOBKY K
71a00PaTOPHBIM 3aHITHSIM.

Bonpocsl 111 caMocTOATEIbHOH padoTh

Pazmen 1. CBoOomHble KojcOaHUS B CHCTEMax C OJHOWM CTEIEHBIO CBOOOJIEI.
BremyxaeHHble KoneOaHUS B CHCTEMax C OJHOW CTENEHbI0 CBOOOABI TMOJA JIEHCTBUEM
BBIHYXKJIAIOIIECH CHIIBI. BBIHY)KIE€HHbIE KOJIeOaHHs B JUHEHHON CHUCTEME MPH TapPMOHUYECKOM
CHJIOBOM BO3/ieHicTBHU. Pemenne 3aad.

Paszmen 2. KomebOaHusi B JIMHEHHBIX JUCCUIIATHMBHBIX CHCTEMaxX C OIHOHM CTEIEHBIO
cB0oOOAbI. Brimaua 3ananus Nel aiis caMmocTosTeNnbHON paboThI, OMpOC.

Paznen 3. Konebanus B nensix nepeMeHHOro Toka. Pemenue 3amay.
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Pasnen 4. Konebanuss B JIMHEHHBIX CHUCTEMAaxX C HECKOJBKHUMH CTEIEHSIMUA CBOOOIEI.
[TpoBepka BeIanHOTO 3aManus Ne 1, Beiada 3ananus Ne 2

Paznen 5. 'apmonuveckue kosiebaHusi B cUCTeMax ¢ OECKOHEUHBIM YHCJIOM CTEIEHEH
cB00O1b1. BostHOBEIE TIponiecchl. Permenue 3amad.

Pasznen 6. YcerolunBocTh KojieOaTeIbHEIX cucTeM. Pemenue 3amay

Paznen 7. Ilapamerpuyeckue koieOanus. IIpoBepka BeimaHHbIX 3amaHuii NeNe 1, 2,
omnpoc.

Paznen 8. PacnpocTtpaHeHue 31€KTPOMArHUTHBIX BOJIH B MEPUOJNYECKU-HEOJHOPOIHBIX

cpenax. Pemenue 3amay.

Pazpen 9. KadecTBeHHOE M KOJIMYECTBEHHOE  PACCMOTPEHUE  HEIMHEMHBIX

KosiebarenbHbIX cucteM. [IpoBepka BbitanHoro 3aaanus Ne 2, onpoc.

8. lepeyenb MHPOPMALHOHHBIX TEXHOJIOTHI{, HCMOJIB3YyeMbIX MPH OCYLIECTBICHUH
00pa30BaTeILHOIO MPOLECCa MO0 AMCUUILIHHE (MOLYJIIO).

1. Onepanuonnas cucrema MS Windows u Linux.

2. GNU nemomnaket nporpammbl CAIIP Micro-Cap.

3. UnaTerpupoBaHHOe 0(UCHOE IPUIIOKEHHE.

4. I1O ana opraHu3anuy yupasisseMoro u 0e3onacHoro goctyna B UHTepHeT.

5. GNU wmmm GNL mnakersi: CBOOOZHO pacHpOCTPaHSIOMIAECS MPOTPAMMEI
monenupoBanusi CBY yctpoiicts8 MMANA, RFSimm99, smithchart.

6. Ilporpamma ynpasnenust Graphit P4M Bepcus 2 (dpupma «MUKPAH»).

7. smynsaTop BekTopHOro ananuzatopa nemned COM-gpaiiBep Bepcuu 1.2.16. (pupma
«MHUKPAHY).

9. MaTepuajibHO-TeXHUYecKasi 6232, He00X0AUMAas /ISl OCYLEeCTBIEHHSA
00pa30BaTeIbHOI0 Mpolecca Mo JMCHUILINHE (MOYJII0).

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIIHUITIINHBI

Ne Bug pabor
(MOmyJsl) M OCHAIIEHHOCTD

1. Jlexunonnsie 3ansaTua | Ayautopus 209C, ocHalleHHass HHTEPaKTUBHBIM IIPOEKTOPOM
Y MATHUTHO-MapKEpPHON JOCKOM.

2. Cemunapckue 3anatua | Ayagutopun 230C, 317C ocHameHHbIE MAarHUTHO-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. ['pynnoBbie Aynutopust 311C, ocHamieHHass KOMIIBIOTEPHOW TEXHHUKOW C
(MHIUBUYyaTbHBIE) MOAKIIOYEHUEM K ceTu IHTepHeT
KOHCYJbTaIIMU

6. Texymmit  koHTpousb, | Aynutopusa 311C, ocHameHHass KOMIBIOTEPHONH TEXHUKOH C
MIPOMEKYTOUHAs NOJAKII0YeHHeM K cetu HTepHet
aTTecTalus

7. CamocrosTenbHas Aynutopusa 311C, ocHameHHass KOMITBIOTEPHOM TEXHUKON C
paboTta BO3MOXKHOCTBIO ~ MoAKMOueHus Kk  cetu  «HTepHEeTY,

POrpaMMOIl  AKpaHHOTO YBEIMYEHHUS M  00ecredyeHHbII

JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.




