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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney Llon B.3. o
IIpenonaBarenb Maermvbarop Rd9d3a9dd-Ts0yVE-b05eb4bd B.O. Loit
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
PyKOBOI[HTeHB w a (EPQ,LLEHMS-I [s] Brﬂ,uem:ue U3n man
00pa3oBaTebHOM ragered FlosmnK EB.
HpOrpaMMbI Maermagurarop RA1b94958-PozniakYV-2647307¢ E.B. Ilo3usxk
(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (moamucs) (pacudpoBka
3BaHHE) TTO/ITUCH)
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

o CeeaeHna o snagensue L3N M3K I/I B
3aBeﬂyI0HlHH Braneney MepKypbeB W.B. T
BBINYCKAIOIIEH Kadeapbl Waeragmarop __ |RA52C763C-MerkuryeviV-1e4a883 MepkypbeB
(IOJDKHOCTB, YUeHas CTEHeHb, YICHOe (moamucs) (pacuudpoBka

3BaHHE) TTO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. TIK-12 roTOBHOCTBIO Y4aCTBOBAaTh B MPOCKTUPOBAHUM MAIIMH U KOHCTPYKIHM C LIEJIBIO
o0ecrnevYeHns UX MPOYHOCTH, YCTOMYUBOCTH, JIOJITOBEUHOCTH U OE30ITACHOCTH, 00ECIICYCHHUSI
HAJIEKHOCTU U U3HOCOCTOMKOCTH Y3JIOB U JIeTalei MalliH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. UccnenoBanue CTPYKTYphI JEHCTBYIOMIMX CHJI U aHATIU3 KOJIEOAHUN CUCTEMBI C IBYMsI
creneHssMu cBoOoapl (PacueTHo-rpaduyeckas padora)
2. OmnpeneneHye BUa pELICHUS U aHaIU3 YCTOMUMBOCTH JIMHEHHBIX YpaBHEHUN KoneOaHU
IIpU POU3BOIILHOM CTPYKTYpe AeiicTByromux cui (KonTpoiabpHas pabota)
3. [Tapamerpuueckue koiebanus. YpaBaenue Marnbe ([Jomaninee 3ananue)
4. IIpuBoanMbIe HECTAIMOHAPHBIE JIHHEHHbIE cucTeMbl [ eitzenbepra-Jlakca (Kontponbhas
pabora)

BPC aucuuniavHbl

7 cemecTp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Hanekc KM- | KM- | KM- | KM-
Pazgen nucuuIuimHb KM: 1 5 3 4
Cpok KM: 4 8 12 15

BnusiHue cTpyKTyphl cril Ha KojeOaHUs MEXaTPOHHBIX CUCTEM

JlnHamuKa JIMHEHHBIX CUCTEM C TIOCTOSIHHBIMU KO3 GUIIMEHTaMH + +

MeTo/p1 aHATHM3a HECTAITMOHAPHBIX MEXAaTPOHHBIX CHCTEM.
[TapameTrpudeckue KoneOanms

JluHaMuKa JIMHEHHBIX CHCTEM C IEPUOIUIECKUMHU
Kor¢dumeHTaMu

BecKM: | 25 25 30 20

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-12 [TK-12(Komnerenuust) 3HaTh: Onpenenenre Buja pelieHus U aHAJIU3 YCTOWYMBOCTH JTMHEUHBIX

MIPUHIIMITBI TOCTPOSHUS
MaTeMaTUYECKUX MOJENEN
MEXaTPOHHBIX CUCTEM;
OCHOBHBIC ITOHATHS U
QITOPUTMBI TEOPUU
KoJe0aHui U yCIOBUs, IPU
COOJTIOICHUH KOTOPBIX UX
MIPUMECHCHHE SIBIISICTCS
OTpaBJIaHHBIM
TEOPETUICCKHE OCHOBBI
TEOpUU KoJeOaHu u
HCMOJIb3YEMOTO B HEMl
BCIIOMOTATENLHOTO
MaTeMaTHYECKOTO armapara;
MOPSAIOK IPUMEHEHUS
TEOPETUYECKOT0 amnmapara B
BOKHEHIINX MPAKTUYECKUX
TIPHITOKECHUSX

YMers:

WCIIOJIb30BATh MTPHUKIIATHBIC
METO/Ibl TEOPUU KOJIeOaHUI
JUTSL ICCIICTOBAHUS
MaTeMaTHYECKUX MOJIeei
MEXaTPOHHBIX CHCTEM;

ypaBHEHUH KoseOaHUl IPU MPOU3BOJIIBLHON CTPYKTYpE NEHCTBYIOIIUX CHII
(KonTponbhas paboTta)

HccnenoBanue cTpyKTyphl JEHCTBYIONIUX CUJI M aHAIHU3 KOJICOaHHI
CUCTEMBEI C IBYMsI CTETICHsIMH cBO0O 11 (PacueTHo-rpaduueckas padbota)
[IpuBOoMMBIC HECTAIIMOHAPHBIC JIMHEWHBIC cUcTeMBI [ elizeHOepra-Jlakca
(KonTposbHas paboTta)

[Tapamerpuueckue konedbanus. Ypasaenue Matbe ([lomaninee 3aganue)




CaMOCTOSITEIILHO
pa3pabarbIBaTh alrOPUTMbI
pEIICHUS TPAKTUICCKIX
3a/1a4; peniaTh TUIIOBbIC
3aJ1a4M 110 pasjeiy
«/luHamuka cTalMoOHapHbIX
CUCTEM»

IrPaMOTHO IPUMEHSATH
MIPUKJIATHBIC METO IbI
TEOpUU KoJeOaHUil pu
aHaJIN3€ MaTeMaTUYECKUX
MojieTiel MeXaTPOHHBIX
CUCTEM; UCIIOIb30BATh UX B
TEXHUUYECKUX MPUITOKCHHSIX;
peniaTh TUMOBBIC 3a/1a4H 10
pazneny «JluHamuka
HECTallMOHAPHBIX CUCTEM»




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OnpeneJienne BUAa pelieHUs] H AHAJIHU3 YCTOMYHUBOCTH JIMHEHBIX YPABHEHMI
KoJIe0aHMii IIPU NPOU3BOJIbHOM CTPYKTYpe AefiCTBYIOIIMX CHJI

®opmbl peanusanuu: [lucemennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mpoBegeHHsl KOHTPOJIBHOIO Meponpusitusi: B aynuropun no MHIMBHIYalbHBIM
3azaHusM. Bpems Ha BbinonHeHue 3a1aHusd — 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

Bapmaat1

1. OmpenenETS CTPYRTYPY AL BEIIHCATS MaTpEIS u

cHIL

F4j-j-x+y=0,

I+2y+i+3-y=0

2. TIpoBECTH aHATH3 YCTORTHROCTE

JInenapa-Ilismapa.
PN oo PN
(3 1) _ (1 0) (2 1)
Mz +Dz +Kz =0, M=| |. D= | K= |-
1 2) lo 1) 1 1)

3% Onpegenuts 2uaternz mapavetpa K, mpi

RHCCHIATHEHLR H THPOCKOTEECKIR CHT. OTMETHTS CBOHCTBA KOHCEPRATHEHENK H AHCCHTIATHBEEIX CHI

I DEMEEIEE) CHOTEME! ¢ KOHCEPEATHEHEDH &
JHCCHIATHEHBIMH CHTAME. HCNOMb308aTh H3BECTHRIE TeOpeMEL [0 TBEPIHTS BEBOE C MOMOMIBIO KpHTepHEE CTOROME B

TOpAIX peIIiexHe KONCepBATHEHOf CHCTeME OTPAHITeHO 1 He OTPAHITIeHO

(yKasats Tz wey cTolHEoCTH). He BMMHCIIA KOPHE -
KOMITCKCHOM WIOCKOCTH. 3QlIHCATS PEIISHIE A1 HOPM AT HELX KOOPAMHAT.
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4. ONpeIeTHTE 3HATEHNA IADAMETPA g THPOCKONHIECKHS CHI, ATFEOTODSIX DEIIeHHE CHCTEME OTDAHHTLH)
=" [ -1) s —g) ( 2
(1 - (0 —g) 4 2)
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5. OnpeJeNHTE HATEHES IADAMETPA g THPOCKOMHIECKHX CHIT, A KOTOPEIX DEMIERHE CHCTEME] OTPAHHTEH0,
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KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TPUHIUIBI  TOCTPOCHUS
MaTeMaTHYECKUX Mojenei
MEXaTPOHHBIX CHUCTEM; OCHOBHBIC
HNOHATUS M aJNTOPUTMBI TEOPUHU
KojeOaHu W yclIoBHS, TpuU

COOJIIOICHUH KOTOPBIX 17
MMPUMCHCHUEC SABJISACTCA
OIIpaBJaHHBIM

1.PacnionoxeHue KOpHEH XapaKTepUCTUUECKOTO
YpaBHEHUSI CUCTEMBI C KOHCEPBAaTUBHBIMU CUJIAMH.
Crnydaii ycTOMYUBOCTH, YETHOM U HEUETHOM
HEYCTOMYMBOCTH.

2.YcioBue OrpaHUuYE€HHOCTH MaJIBIX KOJI€OaHU CUCTEMBI
C IBYMS$I CTETICHSIMH CBOOO/IbI C KOHCEPBATUBHBIMU H
TUPOCKOMMMYECKUMU criiaMu. [ mpockonuyeckas
cTabunmu3anus. BiusiHre TucCUNIaTuBHBIX CUJL.
3.MlHBapraHTHOE MPEICTaBICHUE XapaKTEPUCTUUECKOTO
ypaBHEHHUS CUCTEMBI C JIBYMS CTETIEHSIMH CBOOO/IBI.

YMeTh: UCIOIB30BaTh NPUKIIAHbIE
METOABl TEOpUH KojeOaHuh Juis
UCCIIEIOBAaHMUSI ~ MaTeMaTH4YEeCKHX
MOJIeJIE MEXaTPOHHBIX CHUCTEM;
CaMOCTOSITENIBHO  pa3pabaThIBaTh
AJITOPUTMBI peleHus
NPaKTUYECKUX  3ajad;  pelaTh
TUIIOBBIE  33/Ja4yd 10  pasleiy
«/InHamuka CTallMOHAPHBIX
CUCTEM»

1.0npenenuTs ycIoBrUE OTPAaHUYEHHOCTH MaJIbIX
Kosie0aHUi KOHCcepBaTUBHOM cucteMsl. Kpurepuii
CuibBecTpa.

2.0npenenuTs yCI0BUE OTPAaHUYEHHOCTH MaJbIX
KoJie0aHu CUCTEMBbI C KOHCEPBATUBHBIMU U
JMCCUMATUBHBIMU cuiiaMu. Y cioBus ['ypBuna. YcinoBus
JIbenapa-Illnumapa.

3.0mnpenenuTs ycioBrUe OTPaHUUEHHOCTH PELLEHUS
CUCTEMBI C KOHCEPBAaTUBHBIMU U THPOCKOINYECKUMHU
CHJIaMU.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80




Onucanue xapakmepucmuku einoanenus 3nanua: 1locTaBneHHas B KOHTPOJIbHON paboTe 3a1aua
MOJIHOCTBIO perieHa. [lomyyeHsl OTBETHl Ha BCE MOCTAaBIEHHbIE BOMPOCHL. JlomycKaloTcs HEKOTOphIe
HEMPUHUUITHUAIIbHBIE HETOYHOCTH B OTBETAaX.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: 11ocTaBIeHHAs B KOHTPOJIBHON paboTe 3a1aua
MOJIHOCTBIO penieHa. [1oydeHbl OTBETHI Ha MOYTH BCE MTOCTABIICHHBIC BOIPOCHL. B TOyd4eHHBIX
OTBETaxX JOMYCKAIOTCS HEKOTOPBIC HEIPHUHIIUITHALHBIC HETOUHOCTH.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku einoanenus 3nanusa: 1locTaBneHHas B KOHTPOJIbHON paboTe 3a1aua
pemena. [1oiy4eHbl OTBETHI HE Ha BCE TIOCTAaBICHHBIE BOIIPOCHL. B MmoiryueHHBIX OTBETaxX
JIOITYCKAIOTCS HEMPUHIIUITAATHHBIC HETOYHOCTH.

KM-2. UccienoBanue CTPYKTYpPbI e CTBYIOIIHMX CHJI M AHAJIHU3 KOJIeOAHUI CHCTEMBI C
ABYMS CTEeNeHSIMH CBOOOABI

®opmbl peanauzanuu: [lncemenHas padora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa mnpoBeleHHsi KOHTPOJIBHOr0 MeponpusaTusi: PacuetHo-rpaduyeckas pabora
BBIMIOJHACTCS KaK WHAMBHyaJIbHOE JlOMalllHee 3afaHue. M3mokeHue pe3ynbTaToB paboOThI
COCTaBIAET 5-6 cCTpaHMI] PYKONHUCHOTO TeKCTa. CpOK BBINOJHEHMS PacyeTHOIO 3aJaHusl TpU
HEZCIN.

KpaTkoe conep:kanue 3a1aHusi:

Tema: HecnegopaHe CTPYKTYPE! eHCTEVIOMHEX CHI H aHATH3 KOIeOaHHE CHCTEMEI ¢ JBYMA
CTeNeHTMHE CBOOOIEL
Pacuetnos 331aHHE BRITOTHASTCA B @Dpl\le JOMANTHEr 0 33TaHHA.

1. Bunoauums:
ONpeTeNHTE YCIOBHA, IPH KOTOPEX DeII¢HHe CHCTEME YPaBHEHHH MATHX Kole0aHHi THHeHHOH
CHCTEMEI OTPAHHYEHO.

II. Hexodnee danusie 13 2adanua;

Hecnemoeats XapakTep MAThX KoIeOaEHA CHCTEMEI JEVX
CTepiHeH  OJHHAKOBOH MaccEl /M H IUHEH | mog
JeficTEHEM CTeafmel MOCTOSHEOH HArpyzkE F. B Touxe,
Q MepBEIi CTepKEHR NPHKPEILIEH K HEMOIBHKHOMY
OCHOBAHHKY © MOMOIBED MHTHHIPHYECKOTO NIAPHEPA,
CIEPKEH COSOHHEHEL IPYT C JPYTOM C HOMOMIBK
MHIHEHAPHYECKOTO MapEHpa. B KadectBe 0000MEHHENX
KOODJHHAT EBIODAHEl YLl OTKIOHEHHA CTepkEHeH oT
TOPH3IOHTATEHOH OCH.

Kumetnueckas W TOTEHNHATEHAR OHEPTHH, a Tak&e
Cuctena crepiHel 007 NeHCTEHEM  HeKOHCEPBATHEHBIE CHIE! IPE MaTEX 3HATEHHTX VIIOB
CASTAMEH CHITED HMEIOT BHA.
1 dmi* mi*
T=o — W +ml* 0o+ —0° |,
2l 3 3
7=5(v *). g, =-FI( g,=0
—;\_U +o-w] |, 0, =—Fllo-v),0,=0.

1L Texxon02ia euINOIHEHNA 3a0aHIA.

1. CoCTAEHTE YPAEHEEHS MATELX KOTe0aHHH 0KOMO0 MOJ0KEHHT PABHOBSCHA, ONPEJETHTE CIPYETYPY
CHII, HCC/IET0BATh YCTOHTHEOCTE KOICOAHHE CHCTEME! D3 TPEHEA OKOTIO MOM0KCHHS PABHOBECH.
2. Hafita KpHTHTeCKOE 3HaTeHHe F , IPH KOTOPOM B CHCTEME BOIHHKaeT (urattep.

3. TIpoBecTH aHATHT BTHAHHA CHI TpeHHA B mapaupax O, =—d(w-6), @, =-d(0-¥),d>0
Ha KPHTHYECKOS 3HAYCHHE CIE/IAIIeH CHIIBL

H3nosxeHHE pesyIETaTOE padoTEl COCTAB/IACT 5-0 CTPAHHI PYKOIHCHOIO TEKCTa.

IV. Cpok LIoTHERIA PACHENHOCO 2AOHIR
TpH HeJe/H.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TPUHLUIIBI  TOCTPOEHUS 1.PacnionoxeHnne Ha KOMIUIEKCHON TUIOCKOCTH KOPHEH
MaTEeMaTUYECKUX MoJeen XapaKTEPUCTUYECKOTO YPABHEHUS CUCTEMBI C IBYMS
MEXaTPOHHBIX CHUCTEM; OCHOBHBIE CTETNEHsIMH CBOOO/IbI ¢ KOHCEPBATUBHBIMU U

MOHATUSA W AITOPUTMBI TEOPUU HEKOHCEPBATHUBHBIMU MO3ULIMOHHBIMU cuilaMu. Piarrep,
KoJieOaHUH M YCIOBHs, HpHU JUBEPreHIU.

coOII0ICHUN KOTOPBIX nX 2.BnusiHMe MUCCUNTATUBHBIX CHJI HAa XapakTep KojeOaHui
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pUMEHEHUE SBIISIETCS CUCTEMBI C MMO3ULIMOHHBIMU KOHCEPBATUBHBIMU U
OTpaBIaHHBIM HEKOHCEPBATUBHBIMU CHJIAMH.

YMeTh: UCHOIB30BaTh MPUKIIATHbIC 1.0OmpenenuTs ycioBUs BOZHUKHOBEHUS (hiaTTepa B
METOABl TEOpUU KOJIeOaHuh JyIs CHCTEME C ABYMSI CTETICHSIMH CBOOO/IBI.

UCCJICIOBAaHMUSI ~ MaTeMaTHYeCKHX 2.3anucarh pelieHue ypaBHeHUH MallbIX KojeOaHuit ¢
MOJIeNIell MEXaTPOHHBIX CHCTEM; HEKOHCEPBATUBHBIMU CHJIAMH B CITy4ae KoJeOaTeIbHOMI
CaMOCTOSITENIbHO  pa3padaThiBaTh HEYyCTOMUMBOCTH ((haaTTepa).

AJITOPUTMBI peuieHus 3.3anucarp pelieHue ypaBHEHUI MaJlbIX KOJIeOaHU
NPAKTUYECKUX  3ajad;  pelaTh yCTONYMBON KOHCEPBATUBHON CHUCTEMBI C IBYMSI
TUIOBBIE 3a/a4d [0  pa3fiemy CTETIEHSIMH CBOOO/IbI IPH HATWYHMH JUCCUTIATUBHBIX CHJII
«/Iunamuka CTaI[MOHAPHBIX C MOJHOU JAUCCUTIALIEH.

CHCTEM

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu 6blnonneHus 3uanus: PacuetHo-rpaduyeckast pabora JeMOHCTPHPYET
CTEMNEeHb TEOPETUYECKUX 3HAHUN U YMEHUS IPUMEHATh UX Ha MPAaKTHKE. 3aJaH1e BBITIOTHEHO
noJaHOCTHI0. OopMIiIeHnE pacueTHBIX U rpaUUecKiX MaTepHaIoB BHIITOJHEHO Ha BEICOKOM
ypoBHe. J{oImycKaroTCsi HEMPUHIUITHAIBHBIC HETOYHOCTH B U3JIOKCHUU MaTepHara.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu ebinoneHus 3uanus: PacuetHo-rpaduyeckas pabora 1eMOHCTPUPYET
CTETNEeHb TEOPETUYECKUX 3HAHUN U YMEHUS IPUMEHSATh UX Ha MPAKTHKE. 3aJaHie BBHITIOTHEHO
moJIHOCTBIO. OopMIIeHNE pacUCTHRIX U TPaUUECKUX MATEPUAIOB BHIIIOJTHEHO
YIIOBIICTBOPHUTEIIBHO. J{0MyCcKarOTCS HEMPUHIMITAAIBHBIC HETOYHOCTH B U3JI0XKEHUU MaTepuaa.

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PacuetHo-Tpadudeckas pabora 1eMOHCTPUPYET
CTETEeHb TEOPETUUECKUX 3HAHUIM U YMEHHsI IPUMEHATh UX Ha MPAaKTUKe. 3a/1aHue BBITIOJIHEHO B
0O0JIBIION CTETEHU, HO HE MOJIHOCThI0. OdopMIIeHHE pacueTHBIX U rpapMuecKUX MaTepuaioB
BBINOJIHEHO YJJOBJIETBOPUTEIBHO. [{0MyCcKal0TCs HETOUHOCTH B M3JI0KEHUH MaTepuaa.

KM-3. IlpuBoanMbIe HecTaMOHAPHBbIE JIMHeliHbIe cucTembl INeiizendepra-Jlakca

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeleHnsi KOHTPOJIBLHOIO Meponpusitusi: B aynuropun 1mo MHIWBHUIYaJbHBIM
3azaHusAM. Bpemst Ha BbinonHeHue 3aa1anusd — 90 MUHYT.

KpaTlcoe CoA€cpKaHME 3alaHUA:
BAPHAHT 1
IIpopepuTs ExImoIHenHe VeIoEn4 | efizentepra-Jlakca B IOCTPONTE PellEHHe
CHCTEMEL YPAEHEHHH ¢ IepeMeHHEME Ko3ddummerranm X = A (1)X, ecan
[ 6r 1-6r)

Afz)=
@) \1+6: —6r )

BAPHAHT 2

TIposepuTs BEMNOAHEHHE yernoBHA | efizen0epra-Jlakca H IOCTPOMTE PelieHHe
CHCTeMEI YDABHEHMI ¢ MepeMeHHbMA Ko3bdumierTaymr X = A(1)X, ecmm

A7) [1—cos2t  sin2¢
Alr)=
| sin2t 1+cos2t)




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPETUUYECKHUE OCHOBBI 1.JIuneiiHble HECTALlMOHAPHBIE IPUBOIUMBIE CUCTEMBI.
TEOpUHU KoJIeOaHui u [IpeobpazoBanue JlsmyHoBa.

UCIIOJIB3YEMOT0 B HEU 2.CBoiicTBa TUHENHBIX HECTALMOHAPHBIX CUCTEM,
BCIIOMOTaTeJIbHOTO yIoBjieTBOpstoNIMX ycnoButo I'eiizendOepra-Jlakca.
MaTEMaTUYECKOT O anmaparta;

MOPSAIOK MIPUMEHEHUS

TEOPETUYECKOro  ammapara B

BaXHEHIINX MPAKTUYECKUX

IPHIIOKEHUSAX

VMeTh:  IpaMOTHO  IIPUMEHATH Onpexemsts MaTpuy npeodpasonuma D, npusozamyio cicrenty [elfaenbepra-

1 Jakca X=A(/)X x cHcTeMe ypaEHeHHIT ¢ IOCTOAHHEIME Ko3dHIHEHTIMN

IMPUKIIAAHBIC METOABI TCOpUHn

KOHe6aHI/Iﬁ HpI/I aHaIH3e 3amHcate pememje o,:mopo,:u—lof[ c:jcrem -i: Alf)x ¢ nepeuenn:)i MaTpHIed,

VIoEdeTEOpAomei yemoruto [ eftzenbepra-/lakca, ectn MaTpHua npeobpasoeanns D,
MaTeEMaTUYECKUX MOI[GJIGI;'I 2 TPHBOAAIAA K CHCTEMe VPaBHEeHHH C NOCTOSHHBIME Ko3(dHIHeTaMl H3BeCcTHA.
MCXATPOHHBIX CHUCTEM,

HUCIIOJIB30BaTh HMX B TEXHHYCCKUX
NPUIOKEHUSAX; pelaTh TUIIOBbIE
3a7aum 1o paszaeny «JluHamuka
HECTAallMOHAPHBIX CUCTEM

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: 1Ipy BEIOJIHEHUH KOHTPOJIBHOM padOThI
CTYJCHT JIOJDKEH IMPOJIEMOHCTPUPOBATH CTETICHh TEOPETUICCKUX 3HAHWN Y YMEHUS TIPUMEHSTh UX
Ha MpaKTHUKeE. 3a/laHne JOKHO OBITh BBIIIOJIHEHO MOJHOCTHIO. J[0mycKaroTCsl HENMPUHIUITHAIbHBIE
HETOYHOCTHU B U3JIOKEHUHU MaTepHUaa.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu binoineHus 3nanus: [Ipu BBITOTHEHUU KOHTPOIBHOUM paboThI
CTYJCHT JIOJDKEH IMPOJIEMOHCTPHUPOBATH CTETICHh TECOPETUICCKUX 3HAHUNA U YMEHUS IPUMEHSTH UX
Ha mpakTuke. JlomyckarTcs HEKOTOphIE CYIIECTBEHHbIE HETOYHOCTH B U3JIOKEHUHU MaTepHaa.

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 8binoaHeHus 3Hanus: 1Ipu BHITOIHEHUN KOHTPOIBHONW pabOThHI
CTYZAEHT JI0JKEH MPOJAEMOHCTPUPOBATH CTENIEHb TEOPETUYECKUX 3HAHUN U YMEHHUS IPUMEHSTh UX
Ha rpakTHKe. JlomycKalTcsl 3HAaYNTeNIbHbIE HETOYHOCTH B M3JIOKEHUH MaTepHara.

KM-4. IlapameTpnueckue Kosie0anusi. YpapHenue Matbe

®opmbl peaausanun: [lucpmennas padbora

Tun koHTpOILHOTrO MeponpusTHs: J[omamiHee 3aganue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsi KOHTPOJIBHOIO MepONPHUATHS: BBINONHAETCS Kak MHAUBUAYAJIBHOE
JIOMalllHee 3aJlaHhe U MPEANOoJaraeT HCIOIb30BAaHUE IMaKETOB MAaTeMaTHYE€CKUX BBIYUCICHHI.
W3znoxeHue pe3ynbTaToB paboThl cocTaBisgeT 4-5 cTpaHUIl pyKomucHOro tekcra. Cpok
BBITIOJTHEHU S 33/1aHUS JIBE HEJIEH

KpaTkoe coaep:kanue 3a1aHus:




Tema: MNapamerpaaeckne KoneOanna. IlapaMeTpruecknil pesoHaHC.

1. BurnotHums:
ONpeeIHTE TPaHHIEL 001acTell IapaMeTPHYECKOre PE30HAHCA H HCCIEN0BaTh KOle0aHHa CHOTEMEL
TPH HIYSHHEIE TaPaMeTPOE, EHOPAHHEX H2 0DMacTel YCTOHUHEOCTH H HEYCTOHUHEQCTH

II. Hexodwsle darnele 013 3adania;

HecneoeaTs mapaMeTpHEIeckHe KOIe0aHHA 0JHOPOTHOTO
CTE[KHA, 3aKpPeIIEHHOr0 DOCEpeIHHe H MOABEMEHHOTO ©
A TIOMOMIBI0 JEVX MPYAHH JKECTKOCTH . TOT JCHCTEHEM

== TOpHZOHTATEHOH NEPHOJIHYECKOR cHIEl P=F sinof.
Macca CTepKHA paBHa m . IHEA 2,
|
b — m=51. P =1H, c=10'H-u",1=05u.

11 Texronocus e6INOIHENNUR 3A0aHUR.

1. CocTagHTE YpaBHEHHE MATEX KOJe0aHHEH CTEDXHA NOJ JeACTEHEM YIDYTHX CHI H CIEIAmeH
CHTEL P, MPOBECTH HOPMATH3AIHEO, IPHEECTH YPABEEHHE K CTAHJAPTHOMY BHIY YpaEHeHHT Maree
o+(a+hsan2t)o=0.

2. Hemomesys ypaeHeHHS TPAHAT 0071acTel YCTORIHBOCTH JHATPAaMMEl ARTCA-(IPeTTIa, ONpensmmTs
HHTEPBA] 3HAYEHHH 9YacTOTEl H3MEHEHHA o NEePHOTHTECKOH CHIE, OPH KOTOPEX Ko/leDaHHA
CTepxHEA O¥IYT YCTOHTHEEIMH.

3. UHcIeHHC DPOHHTETDHPOEATE VPAaEHSHHe NPH MOIYYSHHEI 3HAYSHHAX IapaMeTpOE.
BENOTHeHHE 2312HHA NPEINONAraeT HCOOMBI0EAHHS NAKETOE MATEMATHYECKHX EBEMHCICHHE,
H3M0KEHHE Pe3yTETATOE PAbOTEl COCTARMAST 4-5 CTPAHHIT PYKOITHCHOTO TEKCTA.

IV. Cpox eninorens 3adauis:
pui-T: Chchi:

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPETUYECKHE OCHOBBI 1.Cuctemsl ¢ nepuoInYecKUMH K03(pPUireHTaMu.
TEOpUu KoJIeOaHui u Teopema ®noxke. Teopema JlsanyHoBa.
UCIIOJIb3yEMOTO B HEel 2.®dynnaMeHTaNnbHAas MaTpULla PEIIEHUN CUCTEMBI C
BCIIOMOTI'aTeJIbHOTO nepuoaudeckumu kodpdunrentamu. Marpuia
MaTeMaTUYeCKOIo anmapara; MoHoapomMuu. Kpurepuii cymectsoBanus

MOPSIIOK MIPUMEHEHUS MEPUOIUYECKOTO U AaHTUIIEPUOANYECKOTO pEeLIEHUI
TEOPETUYECKOro  ammapara B CHCTEMBI C MIEPHOANYECKIMH KOdPPHUIINEHTAMHU.
BAKHEUIINX MIPAKTUYECKUX 3.YpaBuenue Marse. /Iluarpamma Aitnca-Crperra.
MPUIOKEHUAX [Tapamerpuueckue KoaeOaHus.

4. MasaTHUK ¢ BUOpHpYIOIIEeH TOUYKOM MoJBeca. 3aaaya
Kanuie! 0 packaunBaHuy MasTHHKA.

YMeTb:  IpaMOTHO  IPUMEHSATH 1.Haxoxzaenue ha3oBoro oobema Jist CUCTEM C
NpUKIAJIHBIE  METOABl  TEOpUHU MIEPEMEHHBIMHU KO3(PPUIIEHTaMHU.

Kosie0aHuit npu aHanu3e 2.0mnpeneneHue rpaHuil 006JIacTel mapaMeTpuIecKoro
MaTeMaTUYECKUX MoJenen pe30HaHca.

MEXaTPOHHBIX CUCTEM; 3.MccnenoBaHue pelieHni CHCTEMBbI BTOPOTO MOPSIKA €
HUCIIOJIB30BAaTh HUX B TCXHHUYCCKHUX NEPpUOANICCKUMU KOB(i)(l)I/IHI/IeHTaMI/I.

NPUIOKEHUAX; pelaTh TUIIOBbIE
3a7auM 1o paszaeny «JluHamuka
HECTallMOHAPHBIX CUCTEM

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoineHus snanus: IlpencraBieHHas B KOHTPOIbHOU paboTe 3amadya
MOJTHOCTBIO pertieHa. [1oirydeHsl OTBETHI Ha BCE IMTOCTABJICHHBIE BOMTPOCHL. JlOMyCKaIOTCsS HEKOTOPhIS
HEMPHUHIIUITHAATIHHBIE HETOYHOCTH B OTBETaX.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku eblnoHeHus 3nanus: TIpencraBieHHas B KOHTPOJIbHOH paboTe 3a1aua
MOJTHOCTBIO perieHa. [TomydeHbl OTBETHI Ha IOYTH BCE MIOCTABICHHBIE BONPOCHI. JlomycKaroTes
HEKOTOPbI€ HEMPUHIMITHAIbHBIE HETOYHOCTH B OTBETAX.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakmepucmuku evinonneHus 3uanus: llpeacraBieHHas B KOHTPOJIBbHOM padoTte 3a1a4ya
peuieHa. [lomyyeHsl OTBETHI HE HAa Bce TOCTAaBIEHHBIE BOMPOCHL. J[0MyCKaroTCsl HEKOTOPbhIE
HETOYHOCTHU B OTBETAX.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
dopMa NPOMEeKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

3K3AMEHAIIMOHHBIN BAJIET Ne 2

KA®EJIPA TEOPETUYECKASI MEXAHUKA U YTBepxkaaw:
M>BHU MEXATPOHHUKA _ 3aB. kadeapoii
MNPUKJIAAHBIE METO/Jbl TEOPUU KOJIEBAHUMU rpynna | " " 202 .

1. AHanu3 TpaeKTOpHii KOpHEH XapaKTePUCTHUECKOTO YPaBHEHHSI HEKOHCEPBATHBHOW CHCTEMBI C ABYMSI
CTENEHSAMH CBOOOIBI TIPH OTCYTCTBHHU CHJI, 3aBUCSIINX OT CKOPOCTH. 30HBI ANBEPreHINH, GuiaTTepa u
OTPAaHUYEHHOCTH KOJIEOaHH.

2. 3agaua Marse. [IpuOnmkeHHBIH METO UCCIIEIOBAHUS YCTOHUUBOCTH.

3. 3amayva.

IIpoueaypa nposenenust

DK3aMEeH TPOBOJMTCA B YyCTHOW ¢opme 1o Owmneram B BUAE TMOATOTOBKUA M H3JI0KECHUS
pa3BEepHYTOro OoTBeTa. BpeMs Ha BBINOJHEHUE 3K3aMEHALIMOHHOTO 33aJ]aHus ¥ TIOATOTOBKY OTBETA -
90 munyT

L Ilepeuens Komnemenyuit/uHOUKAMOPO8 U KOHMPObHBIX 60NPOCOB NPOBCEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTTUHDL

1. Komnerenuunst/Muaukarop: [1K-12(Komnerenus)

Bonpocsl, 3aganus
1.IlepeyeHb BONPOCOB 3K3aMEHAI[MOHHBIX OMJICTOB:

1. KoHcepBaTuBHBIE MO3UIIMOHHBIE CUIIBL. [ MpocKkonuyeckue cuiibl. [J{uccunaTuBHbIE CUITBL.
HekoHcepBaTuBHbBIE TO3UIIMOHHBIE CUJIBL.

2. luBapraHTHOE MPEACTaBICHUE XaPAKTEPUCTUUECKOTO YPABHEHUSI CUCTEMBI C IByMS
CTETNEHSIMHA CBOOOIBI.

3. Pacnipenenenue KopHeW XapakKTepUCTUUECKOTO YPABHEHUSI CUCTEMBI C IBYMsI CTETICHIMHU
CBO0OOIBI HA KOMIUIEKCHOM TutockocTu. Y cioBus ['ypsuna. Ycnosus JIbenapa-Ilumapa.
YcnoBUsS OTpaHUYEHHOCTH MaJIbIX KOJICOaHHIA.

4. ITapameTpuueckas rpaHuIla 00J1aCTH OTPAHUICHHOCTH MaJIbIX Kojiebanui. JInneiuaras
MOBEPXHOCTh «30HTUK YUTHW.

5. Cucrema ¢ MO3ULMOHHBIMU CUJIAMU IPU OTCYTCTBHH CHJI, 3aBUCSIIUX OT CKOPOCTH.
HccnenoBanne KpUTUYECKOTO CiTydasi HATMYMS KPATHBIX YUCTO MHUMBIX KOPHEH.

6. [TocTpoeHue 061acTH OTPAHUYEHHOCTH MAJIBIX KOJIEOAHUM CHUCTEMBI C TIO3UITMOHHBIMH
CUJIaMU U MaJIbIMU CUJIaMU, 3aBUCSIIMMH OT CKOPOCTH. OTCYTCTBUE HENIPEPHIBHOTO
IpesiebHOro nepexoia. «30HTUK YUTHU» B IPOCTPAHCTBE CKOPOCTHBIX MapaMeTPOB.
JlocTaTouHbIE YCIOBUSI OTPAHUYEHHOCTH MaJIbIX KOJIeOaHUH.

7. Onpenenenre KpUTHUECKON BEIMYUHBI CIEIAICH CUITBI B 3a/1a4e O KOJIEOaHUIX yIIPyroro
nByx3BeHHHKA (3amaua [lurnepa). Bnusaue nquccunaruBHoi cuibl. CpaBHEHHE 001acTH
OTPAaHWYEHHOCTH MAJIBIX KOJIEOAaHUW JBYX3BEHHUKA TIPU HAIMYUHU U OTCYTCTBUU TPEHUS B
HIapHUPAX.
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8. AHanu3 TpaeKTOpHUil KOPHEHN XapaKTEPUCTUYECKOTO YPaBHEHUSI HEKOHCEPBATUBHOM CUCTEMBbI
C IByMsl CTENIEHAMHU CBOOO/IbI IPU OTCYTCTBHH CHUJI, 3aBUCSIIUX OT CKOPOCTU. 30HBI
JMBEpPreHuuy, haarrepa ¥ OrpaHMYEHHOCTH KOJICOaHUH.

9. 'eomeTpuyeckoe npecTaBlIeHUe 30H IUBEPIreHINH, (GaTTepa U OrpaHUUYE€HHOCTH
KOJICOAHUH B MPOCTPAHCTBE KOAPPHUIIMEHTOB XapaKTEPUCTHYECKOTO YPaBHEHHUS
HEKOHCEPBATUBHOM CUCTEMBI IIPX OTCYTCTBUH CHUJI, 3aBUCSILUX OT CKOPOCTH.

10. dynnaMeHTanbHasi MaTpulla pelieHuid OJHOPOJHOM cucTeMbl ypaBHEHUN. MiMiynbcHas
nepexoHas MaTpuiia. Bua oOmiero pemieHus ypaBHEHUNH TUHAMUKH YITPaBJIsSeMON JIMHEHHOM
HECTAILMOHAPHON MAIlVHBI.

11. Kuaematudecku mogo0Hbsie MaTpulibl. Marpunibl JIsmynosa. IlpeoOpaszoBanus JIsmyHoBa.
IIpuBOAMMBIE CHCTEMBI YPAaBHEHUM.

12. Teopema Epyruna o HeoOXOMMBIX M TOCTATOUYHBIX YCIOBUAX MPUBOAUMOCTU CHCTEMBI
ypaBHEHUI B TepMHUHAX (DyHIaMEHTaIbHBIX MaTpull. Teopema Doke O MpeICTaBICHUH
(byHIaMEHTaIbHOW MaTpPULbl CUCTEMbI YPABHEHUH ¢ NEPUOIUYECKUMU KO3 PUIIEHTaMHU.

13. Teopema JlarmyHoBa O MPUBOIUMOCTH cUCTEM AU epeHInanbHBIX YpaBHEHUI ¢
HEPUOIMYECKUMHU KO3 PUIIMEHTAMH.

14. Ycnoue I'eiizendepra-Jlakca. Marpuunsiii KommyTtartop. L-A mapa ¢ mocTossHHON
matpuiei L. O6epToiBatomiee npeodpazoBanue. M3ocnekrpanbHocTh MaTpulibl A(t). Posb
MaTpulibl L B onycanny BpEMEHHOM 3BOJIIOLMN MOJAIBHBIX CTOJIONOB MaTpulibl A(t). Metozsl
HaXO0XIECHUs MaTpULbI L.

15. Ucionp3oBanue ycioBus I eiizendepra-Jlakca B 3a1auax TUHAMHUKY MAIlIAH, OTIUCHIBACMBIX
HECTAlMOHAPHOM cucTeMoil [uddepeHnaIbHbIX YPaBHEHUH BTOPOTO MOPSIKA.

16. 3amaua AMHAMUKHA MAaTepUATIBLHON TOYKH B LICHTPAJILHOM I'PABUTALIMOHHOM TIOJIE.
dusnueckuil cMbIca Npeodpa3oBaHMs IPUBECHHUS.

17. T'upoBepTHKaib ¢ BpallaroluMucs cocyaamu. Ilperneccuonnas nocraHoBka 3a1auu.

18. I'mpoBepTHKaNb ¢ BpallaOIUMUCS COCYIaMU. Y CJIOBUSL YCTOMUMBOCTH TPUBUAIBHOTO
perieHus (MECTHOM BEPTUKAJIN).

19. Pemienne cucreMsl ypaBHEHHH ¢ TOYTH NOCTOsIHHON MaTpuuei. Teopema A.M.JIsmyHoBa.
Jlemma I'ponyoiuta-bennmana. [pumep JI.Uezapu.

20. JIBycTopoHHss onieHKa BaxeBckoro. YcroitunBocTs 1o JIsamyHoBy.

21. Onucanue IBMKEHMS TBEPJIOTO Tela OKOJIO HETIOIBMKHON TOUKH. YTJIbI Difniepa.

22. IlepMaHEHTHBIE BpAILEHUS U PETYISIPHBIE IPELIECCUM KaK MHOYKECTBO PEILICHUH,
HEBO3MYILEHHBIX 110 JIsmyHoBy. CrucTeMa ypaBHEHUH BO3MYILIEHHOTO JIBUYKEHUS IS
peryisapHbIX npeneccuil Bosruka Jlarpamka. Ycnosue MaiieBCKOro yCTOMUYMBOCTH BpaICHUS
Bo4Ka Jlarpanxa

23. ®a3oBblit 00beM. Haxoxaenue pa3oBoro oobvema it CUCTEM C TOCTOSTHHBIMU
kor¢ppunmentamu. PazoBelii 00beM. Haxoxenue gpazoBoro oobeMa Ajisi CUCTEM C
HEpEeMEHHBIMH KO3 (P PHUIIHEHTAMHU.

24. Cuctemsl ¢ nepuoanyeckumMu koapounuenramu. Teopema ®roke. Teopema JlsamyHosa.
25. Cucrembl ¢ nepuoAnYecKMMHU K03 uureHTaMu. MaTtpuiia MOHOPOMHUH.
MynpsTunnukaropsl. Kpurepuii cymecTBoBaHusI NEPUOANYECKOTO M AaHTUTIEPUOANUECKOTO
pELICHUI CUCTEMBI C IEPUOJNUECKUMH KO PHUIIMEHTAMH.

26. MccnenoBanue pemieHnd CUCTEMBI BTOPOTO MOPSIIKA C IEPUOJNIECKUMHA

ko3 duuuentamu. YpaBHenue Marwe. [Iuarpamma Alinca-CtperTta. MasiTHUK C
BUOpUpYIOIIEH TOUKOM moBeca. 3aaada Kanuiel o packauynBaHWN MasSTHHUKA.
[Tapamerpuueckue koaeOaHMsI.

27. Cuctemsl ¢ 4aCTOTOM, U3MEHSIIOIIEHCS IO 3aKOHY MPSIMOYTOJIBHOTO CUHYca. MaTpuna
MOHOJPOMUH. MyJIbTUIIIIMKATOPEL. Y CIIOBUE PE30HAHCA.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

TpH KaKHX 3HAYEHELX NapaMeTpa K Koe0aHHs KOHCEPEATHEROH CHCTEME] §YIyT OTPaHHYeHEEMH,
©CTH MaTpPHIIA KOHCEPEATHEHELX CHI

e 27
K=
1 2 2%/}
OTtBeTsI:
a 5 E r
A:E[«.an\ ke(-22) Ete{f]:qﬁ] Ete(—:n,ﬁ]
BepHslii oTBeT: a
Moxn0 M T0700paTe TaKHE 3HATEHHA MapaMeTpa £ THPOCKOMHYECKHX CHI, 9T00H Kome0aHHA B
CHCTEME C KOHCEPBATHBHEIMH H THPOCKOITHIECKHMH CHIIAMH 6pUTH OIrpaHHYEHHBIMH, 8CJIH MaTpHIla
HKOHCEpPBAaTHBHEIX CHII
-4 2
2 T2 3
OTBeTHI:
a) na

0) 1a, Tak KaKk KOHCEPBATUBHAS CUCTEMa HEYCTOHYMBAsi, ONPECIUTENh MATPHIIBI
KOHCEPBATHUBHBIX MOJIOKUTEJICH, HEYCTOMYUBOCTh YETHAS
B) HET

BepHsiii oTBeT: 0)
3.Kakoe pacroyioskeHre Ha KOMITJIEKCHOH IJIOCKOCTH KOPHEH XapaKTepUCTHYECKOTO
YpaBHEHUS CUCTEMBI C IByMS CTEICHSIMH CBOOO/IbI C TO3UIIMOHHBIMHU CHJIAMHU BO3MOXKHO MPHU

bnarTepe
OTBETHI:
a V] B T
imA T i R I'“A. A )y A
ReA ReA R pa— Y

Reh

Bepuslii otBeT: 6

Cdopuaympyiite ycrosne TeiisenGepra-Jlakca. KOTOPOMY 10TAHA yIOBIETBOPATE MaTpHua A(f)
CHCTeMBI YPaBHEHHIT X = A (7) X, 4To0bI 3aMeHa NepeMeHHBIX X =Ly ¢ nocroannoil Marpuieii L
4 IPHBOAJIA K CHCTEME ¢ NOCTOXHHBIMH KO3(pHUHEHTAMH

OTBETHI:

a G B r

A= Aexp(Lt) A=LA-AL A=L7AL A=AL-LA

BepHblii oTBeT: 0

TlokaxuTe, 9I0 A MATPHIl. YAOBISTBOPAKIIEX yCIoBHIO IciscrOcpra-Jlakca. BBITOIHASTCA

5. cootromerne A (1) = exp(Lr)A(0)exp(—Lt)

OTBeThI:
Jloka3arenbCcTBO BHIOIHAETCS HEMTOCPEICTBEHHBIM T (hepeHIUPOBAaHUEM IaHHOTO
COOTHOILIEHUS C UCII0NIb30BaHUEM yciioBus | elizenOepra-Jlakca.
6.JlaiiTe onpeaeneHre MaTpUIbl MOHOJPOMHH CUCTEMBI C IEPUOAMYECKUMH KO3 UIIMEHTaMU
OtBerTsI:

1. Marpuna MmoHogpoMun C=A(T). rae A(T) — MaTpHIa CHCTEMBI C MEPHOIHYECKHMH

Kodp@uumenTaMu nepuoga 7 .
2. Marpuua Mosoapomun C=Z(T), rae Z (T ) — ¢pynaaMeHTaIbHAA MAaTPHIIA PELICHHTT CHCTEMBI C

TIepHOIHIECKHME Kod(dmenTami neproza 1.
3. Marpuna MoHogpomun paBHa C=exp(A(T)). rae A(T) - MaTpHua CHCTEMBI C

TepHOIMECKIMH Kod(dHImenTaMn neprota T .
BepHsliii otBeT: 2
7.Kaxoe u3 onpeneneHuit MyJabTHIUIMKATOPOB CUCTEMBI C IEPUOINIECKUMH KO3(PPUIIeHTaMU
BEpHOE?
OtBerTsI:
1. JlnaroHanpHble 2IEMEHTHI MATPULBI MOHOJPOMUH.
2. 3HaueHus AMArOHAIBHBIX MUHOPOB MAaTPHUIIbl MOHOAPOMHUH.
3. KopHH XapaKTepUCTHUECKOTO YpaBHEHUS MATPUIIl MOHOJPOMUH.
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.
BepHplii oTBeT: 3
}\-TII\'O.\I}’ YCTIOBHIO JIOUKCH YAOBIACTBOPATH CA€T MAaTPHIEI MOHOAPOMHH Tr(C) cucTeMB BTOpOro

NopsAJIKa ¢ NEPHOAHYECKHMH K(B(b(l)lILURHTa.\HI H .\I'dl'l)llun’ﬁ C HY/JEBBIM CI1€JI0M, YTOOBI pelieHHs
. CHCTCMBI ObLTH OrpaHHYCHBI

OTBETHI:

a o B T o
Te(C)>0 | |Tr(C)|=2 | Te(C)=0 | |Tx(C)[<2 | [Tz(C)[>2

BepHnsriii otBeT: 0, T
9.Bb16epuTe npaBUIbHBIE YTBEPKACHUS
OTtBeTsI:
1. ®a3oBblit 006EM paBeH ciieny MaTpuibl A(t) K03 UIMEHTOB CUCTEMBI.
2. ®a30BbIil 006EM paBeH onpeaeauTenio MaTpullsl A(t) cucTeMbl.
3. ®a3oBeIii 00BEM PaBEH ClIeAy MATPHUIBI (PYHIaMEHTAIbHBIX PEIICHUN.
4. ®a30BbIi 00BEM paBEH ONPEACTUTEIIO MATPUIIBI (YHIAMEHTAIBHBIX PEIICHUM.
5. IlpousBoaHas (hazoBoro o0bEMa paBHa ClieAy MaTPHUIIBI KOA(PHUIIMEHTOB CUCTEMBI.
6. IIpousBoaHas pa3zoBoro 00béMa paBHa HYIIIO, €Ciid e MaTpuilbl A(t) cucTeMbl paBeH
HYJIIO.
7. ®a30BbIi 00BEM CHUCTEMBI C IEPHOJUIECKUMH KO3 (DUIIMEHTAMU U HYJIEBBIM CIIEIOM
matpuiibl A(t) paBeH MaTpuile MOHOJIPOMHUH.
Bepnsiit otBeT: 4, 6, 7
10.daitTe onpenenenne npeodpazopanus JIsmyHnosa
OTtBeTsI:

Jluneiinoe npeoGpasoBanne z = L(r)y Ha3eBalT npeoGpazoBanHeM JIamyHoBa, a MaTpuny L(7)

MatpHueit JIANMYHOBA, €CTH MaTpHUA L(7) HMeeT HENpephIBHYIO OrPaHHYCHHYIO IPOH3BOIHYIO H
CTPOTO OT/THYHBI OT HY/IA ONpPEICTHTEb.

11.Copmynupyiite Teopemy EpyruHa o npuBOAMMOCTH CUCTEMBI C IEPEMEHHBIMU
ko2 punmeHTamMu
OtBeThI:

JInneiinan HECTallHOHAPHAA CHCTEMa MPHBOIHMA TOTJa H TOTBKO TOTa, KOrjaa ¢}1ﬂ6,\lfﬂTaJhHﬂﬁ
MATpHIA pemeHHil Z(f) MoXeT OHITh TpeacTaBTeHa B Buie Z(r)=L(r)exp(Br). rie L(r)
MaTpHua HHH}’HUBH. B nocrosHHas MaTpHua.

Onumure XApPAKTCPHCTHKH napaMCcTPHYCCKOro Pe30HaHCA. BO3HHKAKIICTO B CHCTEMaxX
OTIHCHIBACMBIX ypaBHermeM Matse 1" +0° (1+scoswt)=0, T1e & — raybura MomymmmH, O —

1 2 COOCTBEHHAA 9ACTOTA, @ — YACTOTA MOy TALIHH

OTBeTHI:
1. ITapameTprueckuil pe30HaHC MO>KET BO3ZHUKATh TOJBKO IIPU HEHYJIEBBIX HAYaJIbHBIX
YCIIOBHSIX.
2. Ilpu napamMeTprueCcKOM PEe30HAHCE aMIUINTY/1a KojeOaHUi HapacTaeT Co BPEMEHEM I10
JIMHEMTHOMY 3aKOHY.
3. BO3M0KHO BO3HUKHOBEHHE [TAPaMETPUUIECKOTO PE30HAHCA ITPU HYJIEBBIX HaYaJIbHBIX
YCIIOBHSIX.
4. Ilpu nmapaMeTpUYECKOM pe30HaHCe aMIUIUTY/a KoJeOaHU HapacTaeT CO BPEMEHEM I10
JKCIIOHEHTE.
5. ITapameTpuyeckuii pe30HAHC BOZHUKAET TOJBKO TOTJa, KOrJa YacTOTa MOAYJISAIIMU PaBHA
4aCTOTE HEBO3MYILEHHON CUCTEMBI.
6. ITpu manoi rimyOruHe MOYISALMY TapaMeTPUUECKU Pe30HAHC BO3HUKAET, KOTJ1a MEpUO.T
MOJYJISIIMU OJIM30K K 3HAUEHUSIM, KPAaTHBIM MTOJIOBUHE TIepro/ia COOCTBEHHBIX KOJIEOaHUH.
Bepnsiit otBeT: 1, 4, 6

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6bInoJHe sl 3HaHus: BcecTOpOHHEe CUCTEeMaTHYECKOE TITyOOKOe
3HaHUE MaTepuala

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuxu gvinonanenus 3nanus: 11oaHOE cucTeMaTndecKoe 3HaHue IpeaMeTa
IIpU JONYIICHUN HETIPHHIUITHAIBHBIX OMNOOK

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmukuy 6blNOIHeHUs 3Hanus: 3HAaHHE MaTepralia B 00beMe He0OXOAMMOM IS
JanpHeimei yaeos! 1 paboTsl 1o npodeccun

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

HtoroBass oOlE€HKa IO Kypcy OIpenensieTcss B COOTBeTCTBMM ¢ IlosnoxkeHuem o OayibHO-

pedtuHroBot cucreme s cryneHtoB  HUY «MDHW» Ha OCHOBaHMM CEMECTPOBOM H
HK3aMEHAllMOHHOMN COCTAaBIIAIOIINX
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