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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Llon B.3. o
[IpenomaBaTelib NaerTbnratop Rd9d3a9dd-TsoyVE-b05eb4ba B.O. Lo
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOI[HTeHL o Bnageney, No3HsaK E.B.
00pa30BaTeIbHON MPOTrPaMMBbI Waehmnpurarop RA1b94958-PozniakYV-2647307¢€ E.B. Ilo3usk
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
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3aBeyroIHi BBITYCKAIOLICH Bragenen MepKypbes W B.
Kadeapbl [T — Rd52c763c-MerkuryeviV-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



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
KOMIETEeHIMU HHIUKATOPA JOCTHKEHHSI
KOMIIeTeHLM I

[1K-12 roroBHOCTBIO 3HaTh:
y4acTBOBATH B - IPUHIMUIIBI IOCTPOEHUS] MATEMATUYECKUX
MPOEKTUPOBAHUN MAILIMH U MOJIEJIEN MEXAaTPOHHBIX CUCTEM; OCHOBHBIE
KOHCTPYKIIHMH € LETbIO MOHSTHUS U AJITOPUTMBI TEOPUH KOJIEOaHU
obecrneyeHns nx U YCJIOBHSI, TIPH COOIIOJIEHUU KOTOPBIX UX
IPOYHOCTH, YCTOWYMBOCTH, MPUMEHEHHUE SIBIISIETCS] ONIPABIAHHBIM;
JIOJITOBEYHOCTH U - TEOPETUYECKUE OCHOBBI TEOPUU
6630HaCHOCTI/I, KoJieOaHuM u HCIIOJIL3YEMOI'O B HEel
o0ecreYeHus Hale)KHOCTH U BCIIOMOTaTeJIbHOI'0 MaTEMAaTHYECKOTO
U3HOCOCTOMKOCTH Y3JIOB U anrapara; Iopsaa0K IpUMCHCHUS 3
neranei MalvuH TEOPETUYECKOTO armapara B BAXKHEHIIINX

MPAKTUYCCKUX IMPUITTOKCHUAX.

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

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumnirHa OTHOCHUTCS K 4acTH, (opMupyemMoil ydacTHMKaMu OOpa30BaTeNbHBIX OTHOILICHUN
0JI0Ka TUCIUIUIMH OCHOBHOMU MpodeccuoHanbHON 00pa3oBaTeIbHOM MporpaMMe JlnHaMuka U MpOYHOCTb




MaruH, npubopoB u anmapatypsl (ganee — OINOII), nanpasnenust noarotoBku 15.03.03 Ilpuknanxas
MeXaHWKa, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKalaBpuar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HATh OCHOBBI JIMHEHHOM aJIreOpbl, MAaTEMaTHIECKOTO aHAIN3a, TCOPUH MHOXECTB 1
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 S 3a4eTHBIX eauHuIl, 180 9acoB.

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 BnusiHue cTpyKTYypHI 72 7 16 - 16 - - - - - 40 - Ilo020mo6Ka K KOHMPOILHOU padome:
CHJI Ha KonebaHus Pemenue 3anau no Temam: "M3ydenue
MEXaTPOHHBIX CUCTEM HOBCACHUSA CUCTEM I10OQ HeﬁCTBHeM
11 JuHamuka JTMHEHHBIX 72 16 - 16 - - - - - 40 - MOTEHIIUATIBHBIX ¥ HEMTOTEHIIMATBHBIX

CHCTEM C MOCTOSIHHBIMHU
k03¢ dunneHTamMu

MO3ULIMOHHBIX, TUCCUIIATUBHBIX U
TUPOCKOMMYECKHX CKOPOCTHBIX CHII.
OnpeneneHue BUAA PELICHUS U aHAIIU3
YCTOWYMBOCTH JIMHEWHBIX YpaBHEHUN
KoJsieOaHMH NTPH TIPON3BOIIBLHOM CTPYKTYpe
JIEUCTBYIOIIUX cui'".

Ilodz0moeka pacuemnvix 3a0anui:
ITocTpoenne o6m1acTH OrpaHUYEHHOCTH MAJIbIX
KOJIeOaHUH CUCTEMBI C HETIOTCHIIHAIEHBIMU
MO3UIIMOHHBIMU CHJIaMH. 30HBI TUBEPTCHIINH,
¢iaTTepa ¥ OrpaHNYEHHOCTH KOJICOAHHH.
HccnenoBaHue CTPYKTYPBI CHII M aHAJIH3
KoJIeOaHUH CUCTEMBI C ABYMS CTEICHIMHU
CBOOOJIEL.

Ilodzomoexa kK npaKmuyeckum 3aHAMUAM:
[ToBTOpEHUE MaTepHaIOB JIEKIUH U
MPAaKTUYECKHUX 3aHATUH 110 TEMaM:
"[loTeHnManbHbBIE U HETIOTEHIIUABHBIE
MO3ULIMOHHBIE CUIIBL, AUCCUIIATUBHBIE U
THPOCKOIIMYECKHE CKOPOCTHBIE CHUTHI.
Heo6xonumble i JOCTaTOYHBIE YCIOBHUS
OTPaHUYEHHOCTH PELIECHUN JINHEHHOW CUCTEMBI.
I'mpockonmdeckue U TUPKYISIPHBIE CHCTEMBI.
I'mpockonmyeckast ctabunm3anus, BpeMEHHBIH
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XapakTep THPOCKOINYECKON CTaOWIn3aIuy.
[TocTpoeHue 061acTH OrPaHUYEHHOCTH MAaJIbIX
KoJIeOaHWH CUCTEMBI C HETIOTEHIIMAIbHBIMU
MO3ULUOHHBIMH CHJIAMH. 30HBI TUBEPTCHIINH,
¢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

72

16

16

40

2.1

JlnHaMKKa TUHEHHBIX
CHCTEM C
MIEpUOANIECKUMHA
ko3 unmerTamMu

72

16

16

40

IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
IloBTOpEHUE MaTEPUAIIOB JIEKLIMN U
MIPAKTUYECKUX 3aHATUH 110 TeMaM: "CUCTEeMEI ¢
NepeMEeHHBIMU KOAPHUIIEHTaMU.
IIpuBOANMOCTE K CUCTEME C ITOCTOSHHBIMU
ko3 punuentamu. Cucremsl [ eii3endepra-
Jlakca. Cructemsl ¢ IEpHOANIECKIMHU
K03(h(pUnreHTaMH, MaTPUIIa MOHOIPOMHHU.
VYpasHenue Mathbe. [luarpamma AiiHca-
Crperta".

Ilo020moeKa K KOHmMPOILHOU padome:
Pemenue 3amnay no teme: "IIpuBogumbie
JMHEHHBIE CUCTEMBI C TEPEMEHHBIMH
koapdunnenramu. Cucrems! I eitzenbepra -
Jlakca". Pa3bop 3amay, peni€HHbIX Ha
ayIUTOPHBIX 3aHATHUSAX.

Iloozomogka domauinezo 3adanun: Pemenue
WHIMBHUIYaJIbHON OMAaIIHEH 3a1a49u 1Mo
pazzeny: "CucteMsl ¢ IEpUOIUIECKUMHI
kodpdunueHramu. Y paBaenue Matbe".
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:

[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

180.0

32

32

0.5

80

33.5




‘ HToro 3a cemecTp ‘ 180.0 ‘ ‘ 32 ‘ - ‘ 32 ‘ 2 ‘ - ‘ 0.5 ‘ 1135 ‘

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 KOMIIeTEHIIU

3arm1aHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110
JUCLIUILINHE

Kol uaankaTopoB

Howmep paznena
JTUCLUILIUHEI (B
COOTBETCTBUHU C

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1 | 2
3HaTh:
TEOPETUYECKHE OCHOBBI TEOPUU KOJICOAHUH U Homainee 3ananue/[lapamerpuyeckue
HCIIOJIB3YEMOT'0 B HEH BCIIOMOTATEIIBHOIO Kose0aHus. YpaBHeHue Marbe
MATEMATHECKOTO AMNapaTa; MOPs/I0K MPHMEHEHNUS TK-12(Komnerenmus) + KorrpomsHas pabora/IIpHBomaMbIe
TEOPETUYECKOI0 anmnapara B BaXHEHIINX MPAKTUYECKUX HECTANMOHAPHBIE IMHERHLIE CHOTEMEL
HPUIIOKEHUAX o
P I'eitzenOepra-Jlakca
MIPUHIIMITBI TIOCTPOSHUSI MATEMATHICCKUX MOJICIICH Pacuerno-rpaduueckas padora/MccnenoBanue
MEXaTPOHHBIX CUCTEM; OCHOBHBIE NOHATHUS U aJITOPUTMBbI CTPYKTYPBbI JICHCTBYIOIINX CUJ U aHATIU3
TEOPHUH KOJIEOaHUH U YCIIOBHSL, TP COOITIOICHUH K0JIe0aHUI CUCTEMBI C ABYMSI CTENIEHSIMU
KOTOPBIX UX IPUMEHEHHE SBJISIETCS OIIPABIaHHBIM cBOOO/IbI
[TIK-12(Komnerenuus) |+

Kontponbnas padota/Onpenenenue Buia

pEeLIeHNs U aHaJIU3 YCTOMYMBOCTH JTMHEHHBIX

ypaBHEHUH KoseOaHuil IpU MPOU3BOJIBHOMN

CTPYKTYp€ AEHCTBYIOUINX CUJI
Ymersb:
IpPaMOTHO IPUMEHSTH MPUKIIAJHbIE METObI TEOPUU Homainnee 3ananue/[lapamerpruyeckue
Kosie0aHui Npy aHAJIM3€e MaTEMaTHYECKUX MoJIeen KojeOaHus. YpaBHeHue Matbe
MEXaTPOHHBIX CHCTEM; MCIIOJIb30BATh UX B TEXHHYECKHX | [TK-]12(KoMmeTeHus) + Komtponsuas pabota/ITpneoammeie
MIPUJIOXKEHHUSX; pelIaTh TUIIOBBIE 3aJ1a4M 10 pa3/ieny HecTa o

LIHOHAPHBIE TUHEWHbBIE CUCTEMBI

«/luHaMuKa HeCTAI[MOHAPHBIX CHCTEM) Tefisen6epra-Jlakca
UCTOJIb30BATh MPUKJIAIHBIE METO/IbI TEOPHH KOJIeOaHUH PacuetHo-Tpaduueckas padora/Mccnenoanue
JUIS ICCIIeIOBaHUS MaTeMaTHYECKUX MOoieneit CTPYKTYpPHhI JI€HCTBYIOIINX CHJI M aHATTU3
MEXaTPOHHBIX CHCTEM; CAMOCTOSITEIEHO Pa3pabaThiBath | TIK-12(Kommerenuus) | + KoJIeOaHUN CHCTEMBI C IByMsI CTETICHSIMHU
QJITOPUTMBI PELIEHUs] TPAaKTUYECKUX 33/1a4; pelaTh cBO0O/1BI
TUIIOBBIE 33]1a4u 1O pasjieny «J{nHamMMKa cTallMOHapHBIX KoHTposHas pa6oTa/ONpEEIICHHE BHIA
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CUCTEM»

pELICHNs U aHAJIN3 YCTOWYMBOCTH JTMHEUHBIX
ypaBHEHMI KOJICOaHUH TPH MPOU3BOJIBHOM
CTPYKTYp€ ACHCTBYIOUINX CUJI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIHUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI 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. Scilab;
6. Python.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. 3BC "KoncyasTanT crygenra' - http://www.studentlibrary.ru/

6. DnexkTponnas 6udmorexka MOU (36 MOH) - http://elib.mpei.ru/login.php
7. OTkpbITasi yHuBepcuTerckas muHgopmanuonHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

8. ®enepanbublii nopraia "Poccuiickoe oopazoBanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HalMeHOBaHHUe
Y4eOHble ayAUTOpUH IS b-400, Yuebnas CTOJI IIpenoaBaresis, CTOJ, CTYI, JOCKa
[POBEIECHUSA JIEKIIUOHHBIX ayIuToOpHUs MEJIOBasl, MYJIbTUMEIUUHBIN POEKTOP,

3aHATUH U TEKYILLErO
KOHTPOJIS

9KpaH, 10CKa MapKEepHasa

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS MPAKTHUECKUX
3aasatuii, KP u KII

b-400, Yuebuas
ayIuTOpUs

CTOJI TIpENoIaBaTelis, CTOJ, CTYJI, JOCKa
MeJoBasi, MyJbTUMEANMHBIN POEKTOP,
9KpaH, JOCKa MapKepHas

VYyeOHble ayAUTOPUH IS

b-112, JIaboparopus

CTOJI, CTYJI, JOCKAa UHTCPAKTHBHAA,

MPOBENCHUSA BBIYHCIIMTETLHOM MYJIbTUMEIUNHBINA TPOEKTOP,
71a00paTOPHBIX 3aHATUN MEXaHUKH KOMITbIOTEP MEPCOHATBHBIN
VYueOHbIe ayAUTOPUH IS b-400, Yuebuas CTOJI TIpENo/IaBaTeis, CTOJ, CTYJI, JOCKa
MPOBEACHUS ayIUTOpUs MEJIOBasi, MyJbTUMEIUUHBINA TPOEKTOP,
MIPOMEKYTOUHON 9KpaH, J0CKa MapKepHas
aTTecTalyu

I[Tomernienus ais
CaMOCTOSITENTLHON pabOTHI

HTB-302, YnranbHbIi

CTYyJI, CTOJ HI/ICLMCHHBII;'I, KOMITIBIOTCPHAA

3aJ oTHeNna CeTb C BBIXOJIOM B MIHTEepHET,
oOciyXuBaHHs y4eOHOI KOMITBIOTEP MEePCOHATIbHBIN
JIATEPATYPOM
HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
KomnbroTepHslit MUCHMEHHBIN, BeIIaJIKa I OJIEKIb,

YUTAJIBHBIN 3aJ1

KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTEepHET, KOMIBIOTEDP NEPCOHANIBHBIM,
MIPUHTEP, KOHIUITUOHED
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IMTomemenus mia

Bb-110/1, Kabuner

Kpecio pabouee, CTOJ, CTYJ, ImKad,

KOHCYJIbTUPOBAHHS COTPYAHHUKOB Kag. KOMIIBIOTEP MEePCOHAIBHBIN
"PMulIM"

ITomenienus i XpaHeHus b-06a, Yuebnas CTEJUIAaX JJI1 XPaHEHUSI KHUT
00opyIoBaHUs U y4€OHOTO nabopaTopus

VHBEHTaps
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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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