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YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT
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BKJIIOYas:
KontpoabsHas padora
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JdomalnnHee 3a1aHne

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu KobpuH AW,
[IpenomaBaTelib NaerTbnratop R1156D0b2-KobrinAl-2633e819 A.N. Kobpun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

ApamoBs B.W.

WaentnuraTtop

R2db20bbf-AdamovBI-4e0d2620

b.1. AnamoB

(IOJKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(moamucs)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

MepKypbeB W.B.

WaentnuraTtop

Rd52c763c-MerkuryevIV-1e4a883

(pacmudpoBKa MOAIHCH)

N.B. MepkypbeB

(IOJKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

(moamucs)

(pacmudpoBKa HOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMsi TUCHMIIMHBI. VI3ydeHune 3(peKTUBHBIX NPHUKIATHBIX METOAOB M OBJIAJCHUE
OCHOBHBIMHM  aJTOPUTMAMU  HUCCIeAOBaHHUS  KojeOaHWil. BpipaboTka HAaBBIKOB MPaKTHYECKOTO
WCIIOJB30BAaHUS METOJOB, IIPEIHA3HAYEHHBIX JUISI MaTeMaTH4EeCKOrO0 MOJEIMPOBAHUSA  CIIOKHBIX
TEXHUYECKUX CUCTEM
3aga4u AUCHHUIINHBI
- N3y4E€HHE OCHOBHBIX MMOHATHM, KOHUENINI U aIrOpUTMOB TEOPUU KOJIeOaHUH;
- OBJIaJICHNE Ba)KHEUITUMHU METOAAMHU PEIIECHUS IPUKIAIHBIX 3a1a4;
- (hopMupoOBaHHE YCTOWYMBBIX HABBIKOB MO MPUMEHEHHIO apceHalla MPUKIIaJHBIX METOI0B TEOPHH
KOJIEOAHMIi;
- 03HAKOMJICHUE C UICTOPUEHN U JIOTUKOHN Pa3BUTHS JAHHON AUCLUIUIMHBIL.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

OIIK-1 Cnocoben N-150mnk-1 [Ipumensier 3HaTh.
MIPUMEHSITh amnmapar TCOpuH KojieOanuii, B | - IPUHIHIIBI IIOCTPOCHUA MATEMATHICCKUX
€CTECTBEHHOHAYYHbIE U TOM YHCJIE aCUMITOTUYECKUE MOJIeNIell MEXaTPOHHBIX CHCTEM; OCHOBHbIC
OOIICMH)KEHEPHBIC 3HAHUA, | METOJBL, JJIA UCClIeoBaHus 1 | IOHATHA U aJITOPUTMBL TCOPUU Kosie0anui
METOJILI MAaTEMAaTHIECKOI'O MOJIETTUPOBAHUS JUHAMUKH ¥ YCJIOBHS, TIPU COOJIFOZIEHUH KOTOPBIX MX
aHalii3a U MOJICJIMPOBAHUSI | MEXATPOHHBIX CUCTEM IIPUMCEHCHHUE SABIIACTCA OlPaBIaHHBIM,
B PO ECCHOHATBHOI - TEOPETUYECKUE OCHOBBI TEOPUH
JEeATeIbHOCTH KOJIeOaHU# 1 MCIOJIb3yeMOT0 B HEH

BCIIOMOTaTEJIbHOTO MaTEMaTUYECKOTO
anrapara; nops10K TPUMEHECHUS
TEOPETUUYECKOTO armapara B BAXKHENIINX
MPAKTUYECKUX MPHUIIOKEHHUSX.

YMETB:
- HCIIOJIb30BaTh MPUKIIAJIHBIE METOIBI

TEOpHUH KoseOaHUH 1JIs NCCIEe0BAHNUS
MaTEMaTHYECKUX MOJIENIEH MEXaTPOHHBIX
CHCTEM; CaMOCTOSITENILHO Pa3pabaThIBaTh
QJITOPUTMBI PELLIEHUS IPAKTUUECKUX
3aaa4; p€liaTb TUIIOBLIC 3aJa4H 110
pazneny «JluHaMHKa cTallMOHApHBIX
CUCTEM;

- FPaMOTHO IPUMEHSTH ITPUKJIAIHbIE
METO/Ibl TEOpUU KOJIeOaHH pU aHau3e
MaTEMaTHUYECKUX MOJIENEH MEXaTPOHHBIX
CHCTEM, UCIIOJB30BaTh UX B TCXHUYCCKHUX
IIPWJIOXKEHUSX; pelaTh TUIIOBBIE 33/1a4H
1o paszeny «JluHaMuKa HecTalMOHapHBIX
CUCTEM.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
KomnbioTepHble TEXHOJOTMHM YIpaBieHHUs B poOOTOTeXHHMKE M MexarpoHuke (manee — OIIOID),




HanpasieHus: noarotoBku 15.03.06 Mexarponuka U poOOTOTEXHHKA, YPOBEHb OOpa3OBaHMs: BBICIIEE
obOpasoBanmue - bakajaBpuar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HATh OCHOBBI JIMHEHHOM areOpbl, MAaTEMaTHYECKOTO aHAIN3a, TCOPUA MHOXKECTB U
MaTEeMaTHYCCKOM JTOTUKH

- 3HaTh OCHOBHBIE TTOHSATHUS U KOHILICTIIUU TEOPETUUYECKOM MEXaHUKH, BaKHEUIIINE TEOPEMBI
MEXAaHHUKH U UX CIIEJACTBHSI, IPUHIIMITHI TTOCTPOSHUS MATEMAaTHICCKUX MOIeNIeH pOOOTOTEXHUYECKUX 1
MEXaTPOHHBIX CUCTEM

- 3HATh METO/Ibl UCCJICIOBAHMS PABHOBECHS U JIBMXKCHUSI POOOTOTEXHUYECKUX U MEXaTPOHHBIX
CHCTEM

- YMETh COCTABJIATH YPaBHCHUS PABHOBECHS U JBMKCHHUS POOOTOTEXHUYECKUX U MEXATPOHHBIX
CHCTEM

- YMETh IPUMEHATh MATEMATUUECKUE METO/IbI B XOJI€ PELICHUS TPAKTUYECKUX 3a1a4

- YMETb T0JIb30BaThCSI COBPEMEHHBIM MaTEMaTHYECKUM O00ECIIeYCHUEM 1)1 HH)KEHEPHBIX PacyéToB

- YMETh OCYIIECTBIISATH IMOUCK, XpaHEHHE, 00pabOTKY U aHAM3 HHPOPMAIIH U3 PA3TUIHBIX
HCTOYHHUKOB U 0a3 TaHHBIX

PesynbTarel 00y4ueHus1, MOTyYCHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOUMBI TIPH BBHITIOJTHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl g =| o
g ¢ | § KonrakTHas pabora CP o
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOIHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemecTpe aTTecTaluu
m /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BrusiHue cTpyKTYpBI 54 7 16 - 16 - - - - - 22 - Ilodzomoska pacuemusix 3adanuii:
CHJI Ha KoJIeOaHus IToctpoeHue 061aCTH OrPAHUICHHOCTH MAJIBIX
MEXaTPOHHBIX CHCTEM KOJIeOaHUH CHCTEMBI C HEMOTCHINAIBHBIMU
11 JluHaMuka JTMHEHHBIX 54 16 - 16 - - - - - 22 - MO3UIIMOHHBIMU CHJIaMH. 30HBI TUBEPIeHIINH,

CHCTEM C MOCTOSIHHBIMHU
k03¢ dunneHTamMu

¢atTepa 1 OrpaHUUCHHOCTH KOJICOaHUI.
UccnenoBanue cTpyKTYpBl CHII U aHAJIU3
KOJICOaHUH CHCTEMBI C IBYMS CTCTICHSIMH
CBOOOJIEL.

Iloozomosxa K KOHmMPOILHOUL padome:
Pewenue 3anay no temam: "Usyuenue
MOBEJICHUS CHCTEM ITOJI ICHCTBHEM
MOTEHINAJIBHEIX U HEMTOTEHIIMAIBHBIX
MO3UILMOHHBIX, TUCCUIIATUBHBIX U
TUPOCKOTIMYECKUX CKOPOCTHBIX CHIIL.
OrnpenesnieHre BUIa PEIISHUS U aHATIN3
YCTOWYUBOCTH JIMHEWHBIX YPaBHEHUN
KoJIeOaHUH IPU MPOU3BOJIBHON CTPYKTYpe
JIEUCTBYIOIIUX cuil'".

Iloozomosxka K npakmuyuecKum 3auamusam:
[ToBTOpEHUE MaTepHaIOB JIEKIUH U
MPaKTUYECKUX 3aHATUHN 0 TEMaM:
"[loTeHIHMaNBbHBIC U HEMIOTEHIIUAIbHbIE
IMO3UIIHOHHBIE CUJIbI, TUCCUIIATUBHEIC U
TUPOCKOTIMYECKHUE CKOPOCTHBIC CHIIBI.
HeobxomuMbie 1 JOCTATOYHBIEC YCIOBUS
OTPaHUYEHHOCTH PELICHUN JINHEHHONW CUCTEMBL.
I'upockonuyeckre U MUPKYISIPHBIE CHCTEMBI.
I'mpockonmyeckast ctabunm3anus, BpeMEHHBIH
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XapakTep THPOCKOINYECKON CTaOWIn3aIuy.
[TocTpoeHue 061acTH OrPaHUYEHHOCTH MAaJIbIX
KoJIeOaHWH CUCTEMBI C HETIOTEHIIMAIbHBIMU
MO3ULUOHHBIMH CHIAMH. 30HBI IUBEPTeHIINH,
¢aTTepa 1 OTpaHUIEHHOCTH KOJIeOaHni".
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[3], 150-170
[5], 216-222
[7], 171-186

MeTtoapl aHanu3a
HeCTaHI/IOHapHI:.IX

MEXaTpOHHBIX CUCTCM.

ITapameTpuueckue
KoJlebaHus

54

16

16

22

Ioozomogka domauinezo 3adanus: Pemenue
WHJIMBUAYaJbHOM TOMalllHEN 3a/1auu 10
pazneny: "CucTeMbI C TEPUOIUIECCKIMHU
ko3 dunnenramu. YpasHenue Matbe".
Iloozomogka K KOHmMPOILHOU padome:

2.1

JlnHaMKKa TUHEHHBIX
CHCTEM C
MIEpUOANIECKUMHA
ko3 unmerTamMu

54

16

16

22

Pemenue 3anay no teme: "[IpuBogumeie
JIMHEHHBIE CHCTEMBI C IEPEMEHHBIMU
kodpdunuenramu. Cucremsl [ eitzenbepra -
Jlakca". Pa30op 3ama4, pemeéHHbIX Ha
AyJIUTOPHBIX 3aHATHSX.

I10o020mo6Ka K npaKmu4eckum 3auAmuam:
IloBTOpEHUE MAaTEPUAIIOB JIEKLIUH U
MIPAKTUYECKUX 3aHATHH 1o TemaMm: "CHUCTeMBI ¢
NepeMEeHHBIMU KOAPUIIEHTaMU.
ITpuBOANMOCTE K CHCTEME C TIOCTOSHHBIMH
koapdunuentamu. Cucrems! [ eitsenbepra-
Jlakca. CHCTEMBI ¢ IEPHUOJUUECKUMHU
kK03(h(punreHTaMH, MaTPUIIa MOHOIPOMHH.
VYpasHenue Matbe. [{uarpamma Aiinca-
Crperta".

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:

[1], 22-28
[2], 21-29
[4], 74-83

[6], 103-106

[8], 108-124

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

33.5




‘ HToro 3a cemecTp ‘ 144.0 ‘ ‘ 32 ‘ - ‘ 32 ‘ 2 ‘ - ‘ 0.5 ‘ 775 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bauanue cmpykmypbol cuil Ha Ko1eOaHus MexampoHHbIX cucmem

1.1. JInHamMuKka TUHEHHBIX CUCTEM C TTOCTOSTHHBIMH KO3 dHUIIneHTaMu

KoHcepBaTuBHBIE NO3UMLMOHHBIE CHIBL [Mpockonuyeckue Cuibl. JIMCCUIIATUBHBIE CHUIIBL.
HexoHcepBaTuBHBIE NO3ULIMOHHBIE CWIIBL. [IHBapuaHTHOE IPEICTaBICHHUE XapaKTEPUCTHYECKOIO
YpaBHEHHSI CHCTEMBl C JByMs CTemeHsSMH CcBoOOnbl. OrmpenesneHue yCTOWYMBOCTH O
AM.JIanyHOBY HEBO3MYILIEHHBIX pEIIEHUH CUCTeM OOBIKHOBEHHBIX JU(QepeHIHaIbHbIX
ypaBHeHMi. HeoOXoauMble M JIOCTaTOYHBIC YCIOBHS OIPAaHMYEHHOCTH pEUICHUH JHHEHHOU
CUCTEMBI, JOCTATOYHBIC YCIIOBUS OIPAaHUYECHHOCTH PEUICHUN JINHEHHOW CUCTEMBI; yciaoBus Payca —
I'ypBuna, JIleenapa — Illunmapa. KoncepBaruBHBIE NO3ULMOHHBIE CUIBL. [IOJIOKHUTENBHBIA H
OTPULIATENIbHBIA ~ MHJIEKC WHEpUUH KBAaAPaTU4YHOW (GopMBl. YCIIOBHS  yCTOWYMBOCTH U
HEYCTOMYMBOCTH MaJbIX KOJeOaHHH, BO3MOXHOCTH THPOCKOMHMYECKOW crabmnu3anuu. Hammuane
HEYETHOTO 4YHCJIA KOPHEM XapaKTEPUCTUYECKOIO YpPaBHEHUS KaK MHJIEKC HEYCTOMUYUBOCTH
KOHCEpBATUBHOM CHUCTEMBbl. AHAIU3 TPAaeKTOPUH KOpPHEH XapaKTEpUCTHUUYECKOIO YpaBHEHUS
KOHCEPBAaTUBHON CUCTEMBI C JIBYMsI CTENEHSMHU CBOOOABI MPH HAIWYMM T'MPOCKOIMMYECKUX CHII
AHanu3 TpaeKTOpUil KOpHEH XapaKTEpUCTHYECKOIO YpaBHEHUs MpU 100aBICHUM AUCCUIIATUBHBIX
cwi. BpeMeHHbIi Xapakrep rupockonuyeckod —cradbunuzanuu. Ilpumep craGunmsauuum
HEYCTOWYMBOIO IIOJIOKEHHSI PAaBHOBECHS 3apsJa B CTAlMOHAPHOM DJIEKTPUYECKOM IIOJIE C
HOMOILBIO C IIOMOIIBIO BHEIIHEro MAarHUTHOrO moist (rupockonuueckux cui). Cucrema ¢
HEKOHCEPBATUBHBIMM IIO3ULMOHHBIMU CHJIAMU IIPU OTCYTCTBUM CHJ, 3aBHUCSIIMX OT CKOPOCTH.
HccnenoBanne KpUTUYECKOTO Cilydyass HaJIWYUS KpPaTHBIX YUCTO MHUMBIX KOpHel. Iloctpoenue
00JTaCTH OTPAaHWYCHHOCTH MaJIbIX KOJIEOAaHWH CHCTEMBI C HEKOHCEPBATUBHBIMHU ITO3UIIMOHHBIMHU
CWIAMH IIPU HAJIMYMUU CHWI, 3aBUCAIIUMX OT CKOpPOCTU. <«3OHTHK YuTHu». 3ajgada [luriepa o
HaXO0XJ/IEHUU KPUTUYECKOM ciensdieil cuibl. BiusHue nuccunaTUBHON CUilbl. AHANIU3 TPaeKTOpUI
KOPHEH XapaKTEpUCTHUYECKOTO YPABHEHMsSI HEKOHCEPBATHMBHOW CHCTEMBI C IBYMs CTEHEHSAMU
CBOOOJIBI TPH OTCYTCTBUHM CHJI, 3aBUCSIIMX OT CKOPOCTH. 30HBI TUBEpreHnud, (iarrepa u
OTPaHUYEHHOCTH KojeOaHMi. AHaIM3 TpaeKTOpUH KOpHEH XapaKTepUCTUYECKOrO YpaBHEHUS
CUCTEMBI C JIByMsl CTENEHSMH CBOOOJBI MpPU HAJIWYUHM JIUCCUIATHUBHBIX, THPOCKONHYECKHX U
HEKOHCEPBATUBHBIX MO3ULMOHHBIX CHJI, HO IIPY OTCYTCTBUU KOHCEPBATUBHBIX IO3UIMOHHBIX CHIL.
Oynkuus Jlarpanka 11 KOHCEPBAaTUBHOW CHCTEMBI C JIByMSI CTENEHSIMU CBOOOJBI MPHU HAIMYUU
rupockonuueckux cuil. CooTBETCTBYONIUE 0000LIEHHbIE UMITYIIbChI, IOJTHASI SHEPTHs, YPABHEHUS
['amunpToHa. IlepBble MHTErpajibl CHUCTEMbl OOBIKHOBEHHBIX JU((dEepeHIMATbHBIX YpaBHEHUH.
['aMuIbTOHMAH KaK IIpUMeEp MEPBOTro UHTErpana. MiIHBapuaHTHBIE THIIEPIUIOCKOCTU B IIPOCTPAHCTBE
COCTOSIHUM KOHCEPBAaTUBHOM CHUCTEMBI C TMPOCKONMMYECKMMH CHJIaMU. MaTpHU4HBIE KBaJpaTHBIC
ypaBHeHus. Teopema Buera nis MaTpuyHOrO KBaJpaTHOIO YpaBHEHHs. Y CIIOBHS CYLIECTBOBAHUS
WHBAPUAHTHBIX IUIOCKOCTeH. IIpeneccnoHHas W HyTalMOHHAs WHBApUAHTHBIE IIJIOCKOCTH.
OrpanudeHus IOJIHOM 2HEPIrUM Ha WHBApUaHTHBIE IUIOCKOCTH. IIpeneccrnoHHas Teopusi MaibIxX
Koje0aHUM TUpOCKONMMYecKuX cucrteM. llpenieccuoHHas Teopusi JABMXKEHUS THPOCKOIa B
KapJaHOBOM I10IBECE.

2. Memoowi ananuza HeCmayuoHapHvix mexamponuvix cucmem. Ilapamempuyeckue Konebanus

2.1. luHaMuKa JIMHEHHBIX CHCTEM C NEPUOINIECKUMU KO3 (HUIIHeHTaMU

Cucrembl ¢ mnepeMeHHbIMH Kod(hduuuentamu. Teopema Epyruna. Ilpumep cuctemsl
I'eiizen6epra-Jlakca. Haxoxxaenue ¢pazoBoro o0bema Juis CUCTEM C MOCTOSSHHBIMU U IIEPEMEHHBIMU
kodddurmentamu. Teopema dnoke. CucreMbl ¢ mepuoauueckumu kodddunmentamu. Teopema
JlamynoBa. Cucrembl ¢ nepuoAuueckumMu  KoddduumeHnramu. Marpuna = MOHOJIPOMHH.
Mynerumunkatopsl.  Kputepnii  cymiecTBOBaHUS NEPUOJUYECKOTO MW AHTUIEPHOIUYECKOTO
pelIeHni CHCTEeMBl C MepuoandeckuMu Koddduuumentamu. VccrnegoBaHue pemieHUH CHCTEMBI
BTOPOTO MOpSJKa C MepruogudeckuMu koddduumentamu. Ypasuenue Matee. J[narpamma AliHca-
Crperra. ACHUMIOTOTHYECKOE HCCIIEOBAaHUE IAPAMETPUUYECKHM BO3MYIIAEMOM CHUCTEMBI C
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nuccurnanuent. Jlemma I'ponyomna — bemnmana. CuctemMbl ¢ TOYTH TOCTOSHHOW MaTpHUIEH.
[Tpubmxennoe pemienue ypaBHeHus Matwe. [lonstue oudypkanuu. budypkanus AngpoHoBa —
Xomda. BoznukHoBeHue (Msrkas IMoTepss yYCTOMYMBOCTH) M HMCUYe3HOBEHHE (KECTKas moTeps
YCTOMYMBOCTH) TMpeneibHoro Iukia. Ilpobiema pa3pemnMoCTH HEOJHOPOAHBIX YpPaBHEHHIA.
Teopema @pearosbma B cilyyae KOHEYHOMEPHOIO IpocTpaHcTBa. KBazuiaMHEMHbIE CUCTEMBI C
ManbIM mapameTpoMm. ['oMmonoruueckoe ypaBHeHue. Meron ycpenHenus. llpumenenue merona
YCPEOHEHUsSI JUIsl HAaxXOXACHMsI CpEeIHEH YIVIOBOM CKOPOCTH BpallleHUs a’pOJAMHAMUYECKOTO
MasiTHUKa. KuHemaTHka a’poJMHAMUYECKOrO0 MAasTHUKA. ADpPOJAMHAMUYECKHE CHUIIBL: OOKOBast
(mogbeMHas) W CWiIa JIOOOBOTO COMPOTUBICHHS. YPAaBHCHHE JAWHAMUKH adpPOAMHAMHYECKOTO
MasiTHUKa. budypkannonHoe ycinoBue pazrona masTHuka. [lonspHas auarpamma JUHHUI HYJIEBOTO
MOMEHTa CWJI. MeToapl acCHUMITOTHYECKOTO HCCIEAOBaHUS cucTeM auddepeHnnanbHbIX
ypaBHeHui. Meton masnoro napametpa Ilyankape. [loctpoenue nepBoro nmpuOIM>KEeHUsT pelieHus

ypaBuenus [y dunra.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. CTpyKTypa CHII B IMHEHHBIX CUCTEMaX C TIOCTOSHHBIMU K03 durmentamu. CBOHCTBA CHIL.
2. YcnoBue OrpaHMYEHHOCTH PELIEHUS KOHCEpBAaTUBHBIX cucteM. Kpurepuit CunbBecTpa.
YértHas n He4E€THAS HEYCTOMYUBOCTD.
3. CucreMsbl ¢ THPOCKOIIMYECKUMU M KOHCEPBATUBHBIMU CUJIAMHU. Y CIIOBUE THPOCKOIINYECKOU
cTabun3anuu.
4. KontposnbHas padota «OnpezieneHre Bua pelieHus 1 aHaJIu3 YCTOMYUBOCTH JIMHEHHBIX
ypaBHEHUH KoieOaHUl Npu NPOU3BOIBHON CTPYKTYpE AEHCTBYIOIIMX CHID».
5. Bomuok Jlarpanska. Pa3pyiieHre rupockonnueckoi ctabuinnsannu AMCCUIIaTUBHBIMU
cunamu. Beiiada pac4€THOrO 3aaHusl.
6. CucteMbl ¢ KOHCEPBATUBHBIMU U MO3ULIMOHHBIMI HEKOHCEPBAaTUBHBIMU crilaMu. O6actu
KOJIeOATEbHON U AKCTIOHEHIIMAIBHON HEyCTOWYMBOCTH. BIMsIHIE AMCCUTIATUBHBIX CHIL.
7. CrucreMbl ¢ KOHCEPBATUBHBIMU M ITO3ULIMOHHBIMU HEKOHCEPBAaTUBHBIMM CUJIaAMHU. 3azadya
[{urnepa o ciensamen cuie. BiusiHue 1MCCUNIAaTUBHBIX CHIL.
8. JIuneiinple cucTeMBbI ¢ MepeMeHHbIMU K03 durmenTamu. [IpuBogMMbIE CUCTEMBI.
Cuctemnl ['eitzendepra-Jlakca.
10. Cuctemsl I'eiizenbepra-Jlakca.
11. KonrponbHas padora «HecranmonapHele IpUBOIUMBIE TUHEHHBIE CUCTEMBIY.
12. [TapameTrpuyeckue konedanus. [Tapamerpuueckuii pesonanc. YpaBHenue Martbe.
Huarpamma Aiinca-Crperra. Mastauk Kanunel. Beinaua 1/13.
13. Cucremsl ¢ nepuoandeckumu kod3dduuuenramu. Matpuna moHoapomuu. Konedanus
rapMOHHYECKOI0 OCHMIUISITOPA ¢ KYCOUHO-TTIOCTOSIHHOM sk€cTKOCThI0. Cityyaii
IPSIMOYTOJIBHOTO CUHYCA.
14. Meton ycpenuenust o KpeutoBy boromo0oBy B KBa3UJIMHEHHBIX CUCTEMaxX. Y paBHEHUE
Hyddunra. Cucrema ¢ MabIM JUHEHHBIM U KBAIPATUYHBIM TPEHHUEM.
15. ITocTpoenue rpaHuIl epBOM 30HBI MAPAMETPUUYECKOTO PE30HAHCA ypaBHEHUS MaTbe
METOJIOM YCPEIHEHHS.
16. Konebanust cucteMsbl ¢ CyXxuM TpeHUeM. PelieHne MeToioM ycpeIHEHUs U METOJIOM
IIPUIIACOBBIBAHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUM C
(B COOTBETCTBUH C pa3zieiioM 1) HMHJIMKaTOpOB 1.3.1)
1 | 2
3HaTh:
TEOPETUYECKHE OCHOBBI TEOPUU KOJICOAHUH U UCTIOIB3yEeMOI0 Homaiunee 3ananue/[lapamerpuyeckue
B HEH BCIIOMOTATEIILHOTO MAaTEMAaTHIECKOTO allnapara; Kosiebanus. YpaBHenue Matbe
HOPSAA0K IPUMEHEHUs TEOPETUUECKOTO arlnapara B -
PALOK 1P p p N-150mk-1 + KonTtponbHas padora/IIpuBoanmMbie
BOXHEUIIINX MPAKTHUECKUX MPUITOKECHUAX o
HEeCTaIlMOHAPHBIC JTMHEHHBIE CHUCTEMBI
I'eiizenOepra-Jlakca
MIPUHIIMITBI TIOCTPOSHUSI MATEMATHICCKUX MOJICIICH Pacuerno-rpaduueckas padora/MccnenoBanue
MEXaTPOHHBIX CUCTEM; OCHOBHBIE NOHATHUS U aJITOPUTMBbI CTPYKTYPBbI JICHCTBYIOIINX CUJ U aHATIU3
TEOPHUH KOJIEOaHUH M YCIIOBHSI, IPU COOTIOJICHIH KOTOPBIX UX KOJICOAHUH CHCTEMBI C IByMsI CTETICHSIMHU
IIPUMEHEHHE SBJISIETCS ONPABIAHHBIM cBOOOIbI
NJI-150mk-1 +
Kontponbnas padota/Onpenenenue Buia
pellIeHNs U aHaJIU3 YCTOMYUBOCTH JIMHEHHBIX
ypaBHEHUH KoseOaHul IpU MPOU3BOJILHOMN
CTPYKTYpE AECHCTBYIOLUX CHJI
Ymersb:
IpPaMOTHO IPUMEHSTH MPUKIIAJHbIE METObI TEOPUU HomamHee 3ananue/[lapamerpuueckue
Kosie0aHui Npy aHAJIM3€e MaTEMaTHYECKUX MoJIeen KojeOaHus. YpaBHeHue Matbe
MEXaTPOHHBIX CUCTEM; HCII0JIb30BaTh UX B TEXHUYECKUX -
p > NJ1-150mk-1 + KontponbHas padora/IIpuBoaumMbie
MPUIIOKECHUSX; PEIIAaTh TUTIOBBIE 3a/1a4d TI0 Pa3Iery o
HECTallMOHAPHBIE TMHEWHBIE CHCTEMBI
«/luHaMuKa HeCTAI[MOHAPHBIX CHCTEM) o
I'elizenOepra-Jlakca
UCMOJIb30BATh MPUKJIAHBIE METOJIbI TEOPUU KOJIEOaHUHN TSt PacuetHo-Tpaduueckas padora/Mccnenoanue
WCCIIIOBAaHMSI MATEMAaTHIECKUX MOJIEIIeH MEXaTPOHHBIX CTPYKTYPHI ICHCTBYIOIINX CHJI U aHAJIN3
CHCTEM; CaMOCTOSTEIBHO Pa3padaThIBaTh alrOPUTMbI PEIICHHS | ] J1-150k.1 + KoJIeOaHUN CUCTEMBI C IByMsI CTETICHSIMHU
MPAaKTUYECKUX 3a/1a4; PeIlaTh TUIIOBBIE 3a/Ia4d TI0 Pa3Ieiry CBOOOTBI
«JliHaMuKa CTallMOHAPHBIX CUCTEM)
/ 5 p KonTtposnbHast pabora/OnpeneneHue Buaa
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pELICHNs U aHAJIN3 YCTOWYMBOCTH JTMHEUHBIX
ypaBHEHMI KOJI€OaHUH TPH MPOU3BOJIBHOM
CTPYKTYyp€ ACHCTBYIOUINX CUJI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. UccnenoBanue CTPYKTYphI JEHCTBYIOIIUX CUJI U aHANIU3 KOJIEOAHUN CUCTEMBI C IByMS
creneHsaMu cBoOoab! (PacueTHo-rpaduyeckas padora)
2. Onpenenenue BUIa PEUICHUS U aHAIU3 YCTOMUMBOCTH JIMHEHHBIX YpaBHEHUH KoJeOaHMit
IIPU NPOU3BOJILHOM CTpYKTYype AeiicTByromux cuil (KontpoabHas pabora)
3. ITapamerpuueckue konebanus. YpasHenne Marbe ([lomarinee 3aianue)
4. IlpuBoauMbIe HeCTAIMOHAPHBIE JTHHEHHbIE cucTeMbl [ eitzen6epra-Jlakca (Kontponbhas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Ne7)
HToroBas oreHKa MO KypCcy OmNpeneisieTcs B COOTBETCTBUU ¢ I[lookeHneM o OallibHO-
peituHroBoil cucreme miua crygeHtoB  HUY «MOW» Ha OCHOBaHMM CEMECTpPOBOH H
AK3aMEHAIIMOHHOM COCTABJISIOIINX

B nunmnom BeICTaBIsIETCS OICHKA 32 7 CCMCECTP.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bonotun, B. B. lunamuueckas ycroiunBocTs yrnpyrux cucreM / B. B. bonotun . — M. : T'oc.
U3]1-BO TEXHUKO-TEOPETUUECKON IuTepaTypsl, 1956 . — 600 c.;

2. Xypagnes, B. ®. BonHoBoii TBepaoTenbhbiii rupockorn / B. @. Xypasnes, [{. M. Knumos ; oTB.
pen. A. FO. Muummnckuit ; Akan. Hayk CCCP. MH-T npoGnem mexanuku . — M. : Hayka, 1985 . —
125 c.;

3. Mepkun, [1. P. Benenue B Teoputo ycroitunoctu aswkenus / 1. P. Mepkus . — 4-e u3n.,
crepeorurn . — CII6. : Jlanb-IIpecc, 2003 . — 304 c. — (YueOnuku 1t By30B. CriennanbHas
auteparypa) . - ISBN 5-8114-0313-5 .;

4. HoBoxwunog, 1. B. ®paknuonnsnii ananus / . B. HoBoxwunos . — M. : U3g-8o MI'Y, 1991 . —
190 c. - ISBN 5-211-01564-9 .;

5. [TanoBko, . I'. BBeneHne B TeOpHi0 MEXaHUYECKUX KOJIeOanwuii : YueOHoe mocobue /st BTy30B /
S. T. ITaHoBKO . — 3-¢ u31., mepepad . — M. : Hayka, 1991 . — 256 c. - ISBN 5-7325-0096-0 .;

6. 'opemuxk I'. C.- "Konebanus u Bosubl", (3-¢ u3a.: moxa pexn.), M3narensctro: "OUIMATIINUT",
Mocksa, 2007 - (656 c.)

https://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2167;

7. KypasneB B. @.- "OcHoBbI TeopeTudeckoit mexanuku'", M3narenscto: "OU3MATIINUT",
Mockasa, 2008 - (304 c.)

https://e.lanbook.com/books/element.php?pll_id=47559;
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8. Kanenosa B. ., Mopo3oB B. M.- "JIuHeiiHble HECTallMOHAPHBIE CUCTEMBI U UX MPUIIOKEHNUS K
3amauam mexanukn', UznarensctBo: "OU3MATIIUT", Mockaa, 2010 - (208 c.)

http://e.lanbook.com/books/element.php?pl1_id=59579.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BuaeokoHdepeHmy;

5. Aatunaaruat BY3;
6. Acrobat Reader;
7. Scilab.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php
5. OTkpbITasi yHuBepcuterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. ®exepaabublii moprai "Poccuiickoe odopaszoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue

HAaUMCHOBaHHE

VYueOHbIe ayAUTOPUH IS C-215, Yyebnas CTOJI, CTYJI, IOCKa MEJIOBast

IIPOBEICHUS JIEKIIMOHHBIX ayIUTOpUS

3aHATUN U TEKYILETO K-120, MammHHbII cepBep, KOHIULMOHED
KOHTPOJIA 3an MBI
b-415, YueOnas CTOJI IIPENOAABATENs, CTOJ, CTYJI, JOCKa
ayAUTOpHUs MEJI0Basi, MyJbTUMEIUUHBIN ITPOEKTOP,

9KpaH, JOCKa MapKCpHas

VY4eOHble ayAUTOpUH IS

C-215, Yuebuas

CTOJI, CTYJI, IOCKa MEJIOBast

MIPOBEICHUS IPAKTUUECKUX ayIUTOpUS
3anatui, KP u KII C-213, Yuebnas CTOJI, CTYJI, JOCKa MEJIOBast
ayIUTOpUS
K-120, MammHHBIH cepBep, KOHAUIUOHED
3an MBI]
YueOHbIC ayAUTOPUH IS C-215, Yuebnas CTOJI, CTYJI, JOCKA MEJIOBast
MPOBEACHUS aAyIUTOPUS
MIPOMEKYTOUHOMN C-213, VuecbOnas CTOJI, CTYJI, JOCKa MeJIOBast
aTTecTauu aAyIUTOPUS
K-120, MamnHHbIM cepBep, KOHAULUOHED
3an MBI]
b-411, YueOnas CTOJI IIPENOAABATENS, CTOM, CTYJI, JOCKA
ayAUTOpHUs MEJIOBasi, MyJbTUMEIUUHBIN TPOEKTOP,
9KpaH, J0CKa MapKepHasi
IMomerienus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOUN pabOTHI KomnbrorepHslii MUCHbMEHHBIN, BEIaIKa JJIs1 OACKIbI,

13




YUTAJILHEBIN 3a1

KOMIIBIOTEPHAsI CETh C BBIXOIOM B
HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

C-200, CTOJI, CTYJI, JOCKa MEJIOBasl,
KomnbrorepHsbrit MYJIbTUMEIUINHBINA TPOEKTOP, IKPaH,
KJacc kag. KOMIIBIOTEP IEePCOHATBHBIN
"PMQulIM"
[Tomemenus ajis C-208/2, Kabuner CTOJI, CTYII, IKad, KOMITBIOTEP
KOHCYJIbTUPOBaHUS COTPYJTHUKOB MIePCOHAIBHBIN, IPUHTEP
C-214, Kabunet CTOJI, CTYJI, KOMIIBIOTED IIEPCOHAIbHBIN,
COTPYJTHUKOB MIPUHTEP

[TomemeHust st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

C-114/1, Maccaxuas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IpukiagHbie METOIBI TEOPUH KOJICOAHMI

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Onpenenenue Buaa pelIeHUs] M aHAJIN3 YCTOMYMBOCTH JIMHEHHBIX YpaBHEHUN KOJIeOaHUI TIpH
POM3BOJILHON CTpYKTYype neictytonmx cui (KontponsHas padora)

KM-2 HccnenoBanue CTpYKTYpbl IEUCTBYIOIIMX CHII U aHAJIU3 KOJIeOaHUN CUCTEMBI C IBYMSI
creneHsiMu cBoOo I (PacueTHo-rpadudeckas padbora)

KM-3 IIpuBonumble HECTallMOHAPHBIC IMHEHHBIE cucTeMbl I eitzenOepra-Jlakca (KonTposbHas paborta)

KM-4 Ilapamerpuueckue koneOanus. YpaBHenue Marbe (lomalnee 3agaHue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Hnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 BrusiHue CTpyKTYypBI CHJT Ha KOJIeOaHUsT MEXaTPOHHBIX
CHCTEM
11 JlnHaMuKa TUHEUHBIX CHUCTEM C IMMOCTOSTHHBIMU + +
' kodpunmenTamu
2 Merto/1ibl aHaMM3a HECTALIMOHAPHBIX MEXATPOHHBIX CUCTEM.
[Tapamerpuueckue koneOaHus
21 JlvHamMuKa JTMHEHHBIX CUCTEM C MEPHOIUYECKUMU + +
] Ko punmeHTaMu
Bec KM, %: | 25 25 30 20
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