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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. PTIK-2 Crioco0OeH HCIonbh30BaTh COBPEMEHHBIE METO bl HCCIICIOBAHUS U MOCIIUPOBAHUS
JTUHAMUKU MEXaTPOHHBIX CUCTEM
N]I-1 [Ipumenser anmapat TeOpuu KojieOaHUH IJI1 UCCIEA0OBAHUS JMHAMUKH MEXaTPOHHBIX
CUCTEM

N BKJIFOYACT:

AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: IlncbMeHHas pa60Ta

1. UccnenoBanue CTPYKTYpHI JEHCTBYIOIMIUX CUJI U aHATINU3 KOJIEOAHUN CUCTEMBI C IByMS
creneHssMu cBoOoabl (PacueTHo-rpaduyeckas padora)

2. OmnpeneneHye BUa pELICHUS U aHaIU3 YCTOMUMBOCTH JIMHEHHBIX YpaBHEHUN KoneOaHU
IIpU POU3BOIILHOM CTPYKTYpe AeiicTByromux cui (KonTpoiabpHas pabota)

3. [Tapamerpuueckue kosnebanus. YpaBHenue Marbe (JloMaliHee 3a1aHue)

4. IIpuBoauMbIe HECTAlMOHAPHBIE JTHHEHHbBIE cucTeMbl [ eitzenbepra-Jlakca (Kontponbhas
pabora)

BPC aucuuniavHbl

7 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MeponpnﬂTnﬁ TEKYHIEro KOHTPOJIsA ycneBaeMoCcT mo

AUCHHUILINHE:

KM-1 Onpenenenve Buja pelieHns U aHAJIW3 YCTOMYMBOCTHU JIMHEWHBIX YpaBHEHUH KoJIeOaHUM pu
IPOM3BOJILHON CTpYKTYype aeicTByromumx cui (KontponbsHas padora)

KM-2 HccnenoBaHue CTPYKTYPHI ICHCTBYIOUIMX CHJI M aHAIIN3 KOJIEOAHUN CHCTEMBI C IBYMSI
cTeneHsMu cBo6ob! (PacueTHo-Tpaduueckas pabora)

KM-3 TIpuBoaumbie HecTallMOHAPHEIC TUHEHHBIC cucTeMbl | eifizenOepra-Jlakca (KonTponbHas paboTa)

KM-4 Ilapamerpuueckue xonebanus. Ypasuenue Matwe ([lomamnee 3aganue)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Paszgen nucuurimHbl Hnnexc KM-| KM= KM- | KM-
KM: 1 2 3 4
Cpok KM: 4 8 12 15

Bnusnue CTPYKTYPBI CHUJI Ha KoJIeOaHMS MCXATPOHHBIX CUCTEM

JluHaMuKa JIMHEHHBIX CUCTEM C MTOCTOSIHHBIMU KO3 PHUIIMEeHTaMU + +




MeTo/p1 aHAINM3a HECTAIMOHAPHBIX MEXAaTPOHHBIX CHCTEM.
[Tapamerpudeckue konebaHus

JIMHAMHKA JIMHEWHBIX CUCTEM C TIEPHOTUICCKUMHU
KodddurmeHTaMu

Bec KM:

25

25

30

20




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
KOMITETCHIUHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
PIIK-2 N-1prk-2 [Tpumensier | 3HaTh: KM-1 Onpenenenue Buaa pelieHus: ¥ aHaJIu3 yCTOMYMBOCTHU JIMHEHHBIX
anmapar TeOpUH KoJeOaHW | MPUHIUIBI TOCTPOCHUS ypaBHEHUH KoseOaHUl IPU MPOU3BOJIIBLHON CTPYKTYpE NEHCTBYIOIIUX CHII
TUTSt MCCJICIOBAHMS | MATEMAaTUYECKUX MOJIENICH (KontposmbHas paborta)
JUHAMHUKUA ~ MEXaTPOHHBIX | MEXATPOHHBIX CUCTEM; KM-2 HccnenoBanue CTpyKTYphl JEHCTBYIONIUX CUTT M aHAJIN3 KoieOaHuit
CHUCTEM OCHOBHBIE [TOHATHS U CHCTEMBI C IByMsI CTeTieHsIMHU cBoOo b1 (PacueTHo-rpadmyeckas padora)
aIrOPUTMBbI TEOPUH KM-3 IIpuBoanMbie HeCTallMOHAPHBIE JTUHEHHbBIE cucTeMbl [ eif3enbepra-
koJnebanuit u ycnosust, npu | Jlakca (Kontponbsnas pabora)
COOJTIOICHUH KOTOPBIX UX KM-4 ITapametpuueckue konebanus. YpasHenue Matwe ([Jomairnee
MIPUMEHEHUE SIBIISETCS 3a/laHue)
ONpPaBJIAHHBIM

TEOPETUYECKHE OCHOBBI
TEOpUU KoJeOaHu u
HCIIOJB3YEMOTO B HEN
BCIIOMOTaTEJILHOTO
MaTeMaTHYEeCKOro anmnapara;
MOPSIA0K MPUMEHEHUS
TEOPETHUYECKOro anmnapara B
BAKHEUILINX PAKTUYECKUX
MIPUIIOKEHUSX

YMers:

TPaMOTHO TIPUMEHSTH
MIPUKJIATHbIE METO/IbI
TEOpUU KoJIeOaHUH P
aHaJIN3€ MaTeMaTUYECKUX
MOJIETIE MEXATPOHHBIX




CUCTEM; HCIIOJIb30BaTh UX B
TEXHUUYECKUX MPUITOKECHHSIX;
peliaTh TUIOBBIE 33729 110
pazneny «JluHamuka
HECTAIIMOHAPHBIX CUCTEM)
WCIOJIb30BaTh IPUKIIATHbIE
METO/IbI TEOPUHU KOJIeOaHUIT
JUISL UCCIIETIOBAHUS
MAaTeMaTUYECKUX MOJENEN
MEXaTPOHHBIX CUCTEM;
CaMOCTOSITEITLHO
pa3pabaTrbIBaTh aarOPUTMbI
pENICHUS TPAKTHICCKIX
3a/1a4; peniaTtb TUIIOBBIC
3a/1a4uu 10 pasaeny
«/luHamuKa cTanMoOHapHBIX
CUCTEM»




1. Cooeprrcanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OnpeneJienne BUAa pelieHUs] H AHAJIHU3 YCTOMYHUBOCTH JIMHEHBIX YPABHEHMI

KoJIe0aHMii IIPU NPOU3BOJIbHOM CTPYKTYpe AefiCTBYIOIIMX CHJI

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpoabHOro MeponpustTus: KonrponsHas pabora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeleHHsi KOHTPOJIHLHOIO MepONPUSTHS:

3azaHusM. Bpems Ha BbinonHeHue 3a1aHusd — 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

Bapmaat1

1. Onpeenss cTpyxTYPY cit Bammeats MaTpHIS - can,
THCCHITATHEHBIX H THPOCKOMEECKHX CHT. OTMETHTS CBOHCTBA KOHCEPBATHBHAIX H THCCHIATHBHEL CHIT

F4j-j-x+y=0,

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

2. TIpOBECTH aHATH YCTONTHBOCTH PDEMIEH ) CHCTEMBI ¢ KOHCEPBATHEHEIMH H
JInenapa-Ilismapa.
X (3 1) (10} (2 1)
Mz+Dz+Kz=0, M= | D= K= |-
\12) o 1) \1 1)
3* Ompegenuts 3Hawenns mapavetpa K, op:
(y¥asats T BeyCTolHzocTH). He BMrECIAR KOPHE Frecxoro
KOMIUIEKCHOH LIOCKOCTH. 3alIHCaTh PeIIeHHS /1A HOPMAThHEIX KOOPJHHAT.
(k2
Mi+Kz=0, K= .
l2 2K/
\e K
4. ONpeIeTHTE 3HATEHNA IADAMETPA g THPOCKONHIECKHS CHI, ATFEOTODSIX DEIIeHHE CHCTEME OTDAHHTLH)
. (2 (1 -1) o —g\ (4 2)
Mi+Gi+Ki=0.z=| M=/ 5 |- 6=| K= |-
L5 -1 2) lg o) L2 -3
5. OnpeJeNHTE HATEHES IADAMETPA g THPOCKOMHIECKHX CHIT, A KOTOPEIX DEMIERHE CHCTEME] OTPAHHTEH0,
3 (1 -1) fo —g\ (-4 2)
M= . G= K=

-1 2 ) lg ) l2 3)
\1 “«/ L& O/ - 3/

. MI0KA33Th BX Ha

Mi+Gi+Ki=0.z=

JHCCHIATHEHBIMH CHTAME. HCNOMb308aTh H3BECTHRIE TeOpeMEL [0 TBEPIHTS BEBOE C MOMOMIBIO KpHTepHEE CTOROME B

TOpAIX peIIiexHe KONCepBATHEHOf CHCTeME OTPAHITeHO 1 He OTPAHITIeHO

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHUpOBaHHbIE pPE3yJbTaTbl OOYYEHHUS 110
JUCLUIIIINHE

Bonpocei/3aganus 11t mpoBepKU

3HaTh: MPUHIUIIBI MTOCTPOCHUA MATEMATUUYCCKHUX

MOJEJIEd MEXaTPOHHBIX CHCTEM; OCHOBHBIE
MOHATHUSL U aJNTOPUTMBI TEOPUU KoJeOaHMH U
YCIOBHS, TMpPH COOMIOJEHUH KOTOPBIX  MX

MMPUMCHCHUC SABJIACTCA OIIpaBAaHHBIM

1.Pacnionoxenune KkopHeu
XapaKTEPUCTUYECKOTO YPaBHEHUS
CHUCTEMBI C KOHCEPBAaTUBHBIMU CUJIAMHU.
Cnyyail yCTOWYMBOCTH, YETHOHN U
HEYETHOU HEYCTOMYHUBOCTH.

2.YcnoBue OrpaHMYEHHOCTH MaJIbIX
KOJ1e0aHUM CUCTEMBI C IBYMsI CTEIIEHSAMU
cBOOO/IbI C KOHCEPBATUBHBIMU U
TMPOCKOIIMYECKUMU CHUIIAMM.
['mpockonuueckas crabuau3anus.
BinsiHMe nuccUnaTUBHBIX CHIL.
3.MlHBapnaHTHOE NPECTABICHUE
XapaKTEPUCTUYECKOTO YPAaBHEHUS
CHCTEMBI C JIByMsI CTENIEHSIMU CBOOO/IBI.

YMeTh: HCHOIb30BaTh IMPUKIAAHBIE METO/bL
TCOpHUU KOJIeOaHMI JJIsL HUCCICIOBaHUA
MaTEMAaTHYCCKUX Moneneﬁ MCXAaTPOHHBIX
CHUCTEM, CaMOCTOATCIBbHO pa3pa6aTBIBaTB
AITOPUTMBI  PCIICHHUA NPAKTHYCCKHUX  3aJay;
peliaTh TUIIOBBIC 3aa4U 110 pa3acily «I[I/IHaMI/IKa
CTallMOHAPHBIX CUCTEM)

1.OnpenenuTs yciaoBrue OrpaHUYEHHOCTH
MaJIbIX KoJIeOaHUI KOHCepBAaTUBHOMN
cucreMbl. Kpurepnit CunbBectpa.
2.0npenenuTh yCI0BUE OTPaHUUYEHHOCTH
MaJbIX KOJI€OAHUN CUCTEMBI C
KOHCEPBATUBHBIMU M TUCCUIIAaTUBHBIMU
cunamu. Ycnosus ['ypuna. ¥YcmoBus
JIvenapa-Illunapa.

3.0npenennTh ycioBUe OTPaHUYEHHOCTH

B AyAUTOPHUH 110 HMHIAWBUAYAJIbHBIM




3ammaHUpOBaHHbIE pe3yibTaThl 00y4deHHs 10 | Bompockl/3aganus 1uist mpoBepKu
JTUCHUTIIINHE

pe€mCHUsA CUCTEMBI C KOHCEPBATHUBHBIMU U
TMPOCKOIMNUYCCKUMU CUJTIAMHU.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku ebinonenus 3uanus: 1locTaBneHHas B KOHTPOJIbHON paboTe 3a1aua
MIOJTHOCTBIO perieHa. [TomydeHbl OTBETHI Ha BCE MOCTABICHHBIE BOIPOCHI. Jl0MyCcKarTCs HEKOTOPhIC
HEMPHUHIIUITAATHHBIC HETOYHOCTH B OTBETaX.

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: 11ocTaBIeHHAs B KOHTPOJIbHON paboTe 3a1aua
MOJIHOCTHIO penieHa. [TorydeHbl OTBETHI Ha MOYTH BCE MTOCTABICHHBIC BOIPOCHL. B TOTydeHHBIX
OTBETaxX JOMYCKAIOTCS HEKOTOPBIC HEIPUHIIUITHAILHBIC HETOUHOCTH.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6binoneHus 3nanus: 11ocTaBneHHas B KOHTPOJIBHON paboTe 3aqaua
pemena. [1oiy4eHbl OTBETHI HE Ha BCE MOCTABIICHHBIE BONPOCHI. B MOTyu4eHHBIX OTBETaX
JIOITYCKAIOTCS HEMPHUHIIUITAATHHBIC HETOYHOCTH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinoaneHus 3uanus: IloctaBneHHas B KOHTPOJIBHON paboTe 3a1ada He
pemeHa. He mosryueHbl OTBETHI HA MHOTHE ITOCTABJICHHBIC BOMPOCHL. [101y4eHHbBIC OTBETHI HE
TOYHBI.

KM-2. UccienoBanue CTPyKTYpbI e CTBYIOIIHMX CHJI U AHAJIHU3 KOJeOAHUI CHCTEMBI C
ABYMS CTENIEHSAMH CBOOOBI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoILHOrO MeponpusiTus: PacuetHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOrO Meponpusitusi: PacuetHo-rpaduueckas pabota
BBIMOJIHSAETCSI KaK WHAMBUIYyalbHOE JOMallHee 3ajaHue. l3noxkeHue pe3yabTaToB pabOThI
cocTaBisieT 5-6 cTpaHMI] PYKONMUCHOTO TeKkcTa. CpOK BBIINOJHEHHS] PAacuyeTHOTO 3aJaHusl TpHU
HEZIEIN.

KpaTKOC CoA€cpKaHMuE 3alaHUA:




Tewma: Heclenopasne CIpYETYPEl AeHCTEVIOIHX CHII H aHATHS KOJe0aHHE CHCTEME] © BYMA
CTEMeHAMHE CBODOTEL.
PaceTHOE 33713HHE BRIIOMHACTCA B (POPME TOMANTHETO 33TaHAA.

1. BunotHums:
OMpETeTHTE YCIOBHA, MPH KOTOPEI DENISEHE CHCTEME] YPABHEHHH MATEX Kole0aEHH THHeHHOM
CHCTEMEI OTDAHHYEHO.

1. Hexodnuie dannsle O3 3adanua;

HcenenoBaTs XapakTep MaTbX Kone0aHHH CHCTEMEI IBYX
crepxEeH  OJHHAKOBOH Maccel M H  IUHEE | mox
OeflCTEHEM CIefmel MOCTOAHEOH Harpyike F. B Touxe.
Q) TepBEi CTepKEHb NMPHEPENICH K HEMOZBHKHOMY
OCHOBAHHE) € MOMOIIBE0 NHIHHIPHYECKOTO IIAPHHDA,
CTEPKEH COSNHHEHEl IPYT C JPYTOM C [OMOIIBES
UHIHHIPHYECKOTO MapEHpa. B KadecTee 000OMEHHEX
KOODHHAT BHIODaHEI VIIBI OTKIOHEHHA CTepkHeH oT
TOPH3IOHTATEHOH OCH.

KunetHueckas H TOTSHIHATEHAT SHEPTHH, 4 TAKKe
Cucrema crepxHeH 007 NeHCTEHEM  HeKOHCEPRATHEHBIE CHIE! IPE MATEX 3HATEHHLX VIIOB
ciaenued CHIEL HMEIOT B
1 4mi® coml )
T=_| ——w +ml* o+ —o°
2l 3 3
o=t(w F). o, =-F 0,=0
—5\_\1 +o-w)|. @ =-Fllo-v).0 =0.

1L Texxenocis euINoTHEHNA 3A0aHIA.

1. CoCTaBETE YPAaBHEHHA MATEX KOTe0aHHH 0KOMI0 MOI0KCHHA PABHOBSCHA, ONPEAETHTE CIDYETYDY
CHI, HCCEH0BaTE YCTOHTHBOCTE KoNeOaHHE CHCTEME! 0e3 TPEHEA OKOTO MOM0KEHHT PABHOBECH.
2. HafiTH KpHTHYECKOE 3HAIEHHE F |, IPH KOTOPOM B CHCTEME EOIHHKAET QIaTTep.

3. [IpoBecTH AHATH: EMHAHHA CHI TPEHHA B MIAPHEPAX (_L =—d (-, g =—d(o-¥},d>0
Ha KPHTHYeCKO® 3HA9eHHE CIe/IAed CHIBL

HanoxenHe pesymETaToB padoTEl COCTABIAET 3-6 CTPAaHHEL PYKONHCHOIO TEKCTa.

IV. Cpok 6LIOTHERIA PACHENTHOCO 2AOHIN .
TpH HEJeH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3armiaHupoOBaHHBIC pe3yJbTaThl 00ydeHUs 1o | Bompockl/3amanus A1 IpOBEPKU
JICIUTUTAHE

3HaTh: IIPUHIUIIBI IIOCTPOEHUS 1.PacnonoxeHue Ha KOMILJIEKCHOM
MaTeMaTHYeCKUX  MOJAEIEeH  MeXaTpOHHBIX IUIOCKOCTH KOPHEH XapaKTepUCTUYECKOTIO
CUCTEM; OCHOBHBIE IIOHSTHUS U AITOPUTMBI YPaBHEHHUSI CUCTEMBI C IByMs CTEIIEHSIMU
TEOPUM  KoJeOaHUM M YCIOBUsS,  IpHU cBO0O/IbI C KOHCEPBATUBHBIMU U
COONIOAEHUH  KOTOPBIX  HUX  NPUMEHEHHE HEKOHCEPBATUBHBIMU MO3UIIMOHHBIMU
SBJISICTCS ONIPaB/IaHHBIM cwiiamu. dnarTep, TUBEpreHIus.

2.BiusHME OUCCUNIATUBHBIX CUJI HA
XapakTep KoJeOaHuil CHCTEMBI ¢
MO3UIIMOHHBIMU KOHCEPBATUBHBIMU U
HEKOHCEPBATHBHBIMU CHJIAMHU.

YMeTh: HCIONB30BaTh TPUKIATHBIE METOJIbI 1.0npenenuTh YCIIOBHS BOSHUKHOBECHUS
TEOpUU  KolebaHWil  JUIs  WCCIEeTOBaHUS ¢dnarTepa B cucTeMe C IByMs CTETICHSIMHU
MaTEeMaTHYECKUX  MOJENCH  MEeXaTPOHHBIX CBOOO/IBI.

CUCTEM;  CaMOCTOATEIbHO  pa3pabaThiBaTh 2.3anucarh pelieHrne ypaBHEHUN MallbIx
QITOPUTMBI  PEIICHHS] TPAKTHYSCKHUX 33]1ad; KoJie0aHUH C HEKOHCEPBATHBHBIMU CHIIAMU
pemiate  THIOBBIE  3aJadyud 1O  pazfaeny B ClTy4ae KoJjiebaTenbHOH HEYCTOMYHUBOCTH
«/luHamuKa cTallMOHAPHBIX CUCTEM» (¢pnarrepa).

3.3anucarh peleHnue ypaBHEHUN MaJIbIX
Kose0aHui yCTOWYMBOI KOHCEPBATUBHOM
CHCTEMBI C JIByMsI CTENIEHSIMU CBOOOIbI TIPU
HaJIM4MH TACCHUIIATUBHBIX CUJI C ITOJTHOU
JUccunanuei.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PacueTHo-rpaduyeckas pabora 1eMOHCTPUPYET
CTETICHh TEOPETUICCKUX 3HAHUW U YMEHUS IPUMEHSTh UX HA MTPAKTHKE. 3aaHHE BBITIOJTHEHO
noHOCThI0. OopMmIleHne pacyeTHBIX U TpaUUECKUX MAaTEPHATIOB BBIITOJIHEHO HAa BEICOKOM
ypoBHE. J[0myCKarTCsI HEMPUHITUITHAIBHBIC HETOYHOCTH B H3JIOKCHUH MaTepraa.




Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu 6blnoineHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTPUPYET
CTEeNEeHb TEOPETUUECKUX 3HAHUN U YMEHUSI IPUMEHATh UX Ha MPaKTUKe. 3aJJaHe BBIITOIHEHO
moJIHOCTBIO. OopMIIeHHE paCUSTHRIX U TPpaUUECKUX MATEPHATIOB BBIITOJHEHO
YIOBJIETBOPUTENIbHO. J[omycKaloTcs HeMpUHIMITUAIbHbIE HETOYHOCTH B U3JI0KEHUHN MaTepHaa.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu eblnoneHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTPUPYET
CTEIEeHb TEOPETHYCCKUX 3HAHUHM U YMEHHsI IPUMEHSTh UX HA IPAKTUKE. 3a/IaHue BBITIOJIHEHO B
0O0JIBIION CTETIEHH, HO HE MOIHOCThI0. OpopMIIeHHE PACYETHBIX U rpa)uIeCKUX MaTEepUaIoB
BBITIOJIHEHO YJIOBIIETBOPUTEIBHO. J[OITyCKatOTCS HETOYHOCTH B U3JI0KCHUU MaTepHaa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuxu 6binoaHeHus snanus: PacuerHo-rpadudeckas pabora 1eMOHCTPUPYET
CTETIeHb TEOPETHUECKUX 3HAHUHU U YMEHHSI IPUMEHSATh X HA IPAaKTUKE. 3a/laHue B LIEJIOM HE
BbINoyIHEHO. OQopMIIeHHE pacueTHBIX U rpadMuecKUX MaTepUaJIOB HE YJOBIETBOPSIET TPEOOBAHIM.
HmeroTcs mpuHIMNHAIBHBIE HETOYHOCTH B U3JI0KEHUU MaTepHaa.

KM-3. IlpuBoauMble HecTallHOHAPHBIE JTHHeliHbIe cucTeMbl I'eiizen0epra-Jlakca

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 MeponpusTHsi: B aynutopun mo HHIMBHAYaIbHBIM
3anaHusM. Bpems Ha BeinosHeHue 3a1anust — 90 MUHYT.

KpaTKOC CoAcpKaHUuE 3alaHUA:
BAPHAHT 1
IIpopepuTs BINOIHeHHe VeIoEHA | efizentepra-Jlakca B MOCTPONTE DEMIEHHE
CHCTeMEI YPABHeHHIT ¢ MepeMeHHEME KosbdumienTaym X = A(f)x, ecmn
[ 6 1-6r)
A(r)=| |
\1+6¢ —6r )
BAPHAHT 2
IIposepuTs EMnOIHEHHE YenoEna [ efizentepra-Jlakca i NOCTPONTE PelleHHe

CHCTeMBI yDAEHEHMH ¢ IlepeMeHHbMA Ko3ddumiestamm X = A ()X, ecom

[1—cos2t sin2r |
A(.r]=1

sin2¢t  1+cos2f)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aIIaHUpPOBaHHbBIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu

06y‘leHI/I$I MO JUCIUIIIINHEC

3HaTh: TEOPETHUYECKHE OCHOBBI TEOPHUH
KOJIEOAHUH M HCIIOJIb3YeMOTro B Hei
BCIIOMOTATEJIbHOIO  MaTEMaTUYECKOTO

1.JInHeliHbIE HECTAllMOHAPHBIE TPUBOANMBIE
cucremsl. [IpeobpazoBanue JlsamyHosa.
2.CBolicTBa IMHEWHBIX HECTAIIMOHAPHBIX CUCTEM,

arrapara, MOpA0K MPUMCHCHUA YAOBJICTBOPAIOIINUX YCIIOBUIO Feﬁ3eH6€pra-HaKca.
TEOPETUUCCKOT'O arrmapara B
Ba)KHEUIINX MPAKTUYCCKUX
HpI/IJ'IO)KeHI/ISIX
YMCTBZ FpaMOTHO HpI/IMerlTB Omnpegenuts MaTpuuy npeoopazoeasns D, mpueogsmyio cucremy I efizendepra-
1 Jlaxca X=A(7)X x cHcTeMe ypaBHeHHHT C MOCTOAHHEIME Ko3ddHUIIMeHTaMI

MMPUKIIAAHBIC METOAbI TCOpHUUn .

v 3anmcate pemende ogHopoAHOH cHeTemel X=A(f)X ¢ mepemenHOH MaTpHUef,
KOHe6aHHH HpH aHalIn3e VAOEIETEODAIOMEH YCIoEHIO | eHizenoepra-Jlakca, ecin MaTpHIa npeodpazoeanua D,
MaTeMaTUYECKUX MOﬂeﬂeﬁ 2 OpPHEOJANAA K CHCTEME YPABHEHHI ¢ IOCTOAHHEIMH KoadduiHenTa M H3BECTHA.

MCXAaTPOHHBIX CHUCTEM; HCIIOJIbB30BATH
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

UX B TEXHUYECKUX MPHUIOKEHUSX;
pelaTh TUIOBBIE 3aJaud IO pa3leiy
«/lunamuKa HECTallMOHAPHBIX CUCTEM)

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu 6binoHeHuss 3Hanus: 1Ipy BBIMOTHEHUN KOHTPOJIBHOM paboThI
CTYJEHT JIOJDKEH MPOJIEMOHCTPUPOBATH CTETICHh TECOPETUUCCKUX 3HAHUN U YMEHUS TPUMEHSThH UX
Ha MpaKTHKe. 3aJaHie JOJDKHO OBITh BBITIOJIHEHO MOJHOCTHIO. J{0MycKarTCs HEMPUHIMITHAIBHBIC
HETOYHOCTHU B U3JIOKEHUU MaTepHuaa.

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu binoineHus snanus: [Ipu BBITOTHEHUU KOHTPOIBHOUN paboOThI
CTYJCHT JIOJDKEH IMPOJIEMOHCTPUPOBATEH CTETICHh TEOPETUICCKUX 3HAHWN Y YMEHUS TIPUMEHSThH UX
Ha MpakTHKe. JlonyCcKalTCsi HEKOTOPBIE CYIIECTBEHHbIC HETOUHOCTH B M3JIOKCHHH MaTepHala.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmukuy 6blnoHeHus 3uanus: 11py BBIMOTHEHUN KOHTPOJIBHOM paboThI
CTY/ICHT JIOJDKCH MTPOJAEMOHCTPUPOBATH CTEIICHh TEOPETUYCCKUX 3HAHUN U YMEHHSI TPUMEHSTh X
Ha TpakThKe. JloMmycKaloTcs 3HaYNTEIbHBIC HETOYHOCTH B U3JIOKEHUU MaTepHUaa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaHUsA: 3aJjaHne B 1IeJIOM He BBITIOIHEHO. JlomycKaroTes
CYIIECTBEHHBIC OIMOKU B M3JI0)KEHUH MaTepualia.

KM-4. IIapamerpnueckne Kosedanus. YpapHenne Marbe

®opmbl peanusanuu: [luceMenHas padora

Tun KOHTPOJILHOTO MeponipusiTus: JlomaniHee 3a1anue

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpoueaypa mpoBeeHHsi KOHTPOJIBLHOT0 MepONPHUATHS: BHIMONHAETCS Kak WHIUBUIYaIbHOE
JIOMAIllHee 3a/laHue M MpearnojaraeT HCHOJIb30BAHUE ITAKETOB MAaTEMaTHMYECKHX BBIYMCICHHM.
Wznoxenue pe3ynbTaToB pabOTHl cocTaBisieT 4-5 cCcTpaHUIl pPyKOMUCHOTO Tekcra. Cpok
BBITIOJIHEHUS 3aJIaHUsI IBE HEJIeIH.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
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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,
[ : | i i i
I e — 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:

3armaHupOBaHHBIC Pe3yNbTaThl 00ydeHus 1o | Bompockl/3aianus 1 IpOBEPKU
JUCLUIUIMHE

3HaTh: TEOPETUYECKUE OCHOBBI  TEOPUU 1.Cuctemsl ¢ IepuoINYECKUMU

KoJieOaHUH M HUCIOJNBb3YyeMOro B HeH ko3 Puuuenramu. Teopema Dnoke. Teopema
BCIIOMOTaTeJIbHOTO MaTeMaTH4ECKOro JIsamyHoBa.

anrnapara; HOPSI/I0K IPUMEHEHHUs 2.DyHaMeHTallbHas MaTpULa PELICHUI
TEOPETUYECKOr0 amnmapara B BaXXHEHIINX CUCTEMBI C IEPUOIUIECKUMU

HPAaKTUYECKUX MPUIIOKEHHUIX K03 punrenTamMmu. MaTtpuia MOHOIPOMHUH.

Kpurepnii cymecTBoBaHus IEPUOIAYECKOTO U
AHTUIIEPUOINYECKOTO PEILIEHUN CUCTEMBI C
NePUOTUICCKUMHU KO DUITCHTAMH.
3.YpaBuenue Marse. Jluarpamma AiliHca-
Crperra. [Tapamerpuueckue konebanus.
4.MasTHUK ¢ BUOpHUpYIOILEH TOUKOH MojBeca.
3anava Kanuupl o packaunBaHUM MasiTHUKA.

YMeTb: TpaMOTHO NPUMEHATh NPUKIATHbIC 1.Haxoxxnenue ¢azoBoro oobeMa J1jsi CUCTEM
METOJIbl TEOpUU KOjJeOaHuM TpU aHaIu3e C IepeMEeHHBIMU KO3 UITUEHTAMH.
MaTeMaTHYeCKUX  MoJIeIed  MEXaTPOHHBIX 2.0mpenenenue rpaHul] ooaacrei

CUCTEM; HCHOJb30BaTh UX B TEXHUYECKUX MapaMeTpU4eCcKoro pe3oHaHca.
NPUJIIOKEHUSAX; pellaTh THUIIOBBIE 3a7aydl I10 3.HccnenoBanue penieHnii CUCTEMBI BTOPOTO
pazmeny  «JluHamMMKa ~— HeCTallMOHApPHBIX MOpAJIKA C IEPUOANYECKUMU

CHUCTEM» KodpUITUEHTAMH.

Onucanue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku evinonnenus 3uanua: IlpeacraBienHas B KOHTPOJIbHOW paboTe 3a1a4a
MOJTHOCTBIO perieHa. [1oirydeHsl OTBETHI Ha BCE IMMOCTABJICHHBIE BOITPOCHL. Jl0OMyCKaIOTCsS HEKOTOPBIS
HEMPHUHIIUITHAATIHHBIE HETOYHOCTH B OTBETaX.

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: TIpencraBieHHas B KOHTPOJIbHOH paboTe 3a1aua
MOJTHOCTBIO perieHa. [1omydeHbl OTBEThI Ha IOYTH BCE TIOCTABICHHBIE BONPOCHI. JlomycKaroTes
HEKOTOPbI€ HEMPUHIMITHAIbHBIE HETOYHOCTH B OTBETAX.

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebinoneHus 3uanus: IlpeacraBieHHas B KOHTPOJIBHOM paboTe 3a1a4ya
penreHa. [Tony4deHbl OTBETHI HE HAa BCE TIOCTABICHHBIC BOMPOCHL. J[OMyCKAIOTCS HEKOTOPHIE
HETOYHOCTH B OTBETAX.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuku 6binoaHeHus snanus: IlpencraBienHas B KOHTPOJIbHOH paboTe 3a1aqa
B IIEJIOM He permieHa. He moxydeHsl 0TBETHI HA MHOTHE TIOCTAaBICHHBIE BOMIPOCHL. B moryueHHbIX
OTBETaX COJIEPIKATCS MPUHIMITHATBHBIE HETOUHOCTH.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM 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

|. Ilepeuens kKomnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTTUHDL

1. Komnerenuusi/Muankarop: NJI-1pnk-2 [Ipumenser annapat Teopuu koaeOaHUM uis
WCCIIEIOBAHMS TUHAMUKHA MEXaTPOHHBIX CUCTEM

Bomnpocel, 3axanus
1.Ilepeuenb BOIpoOCOB 3K3aMEHAI[MOHHBIX OMJIETOB:

1. KoHcepBaTuBHBIE MO3UIIMOHHBIE CUIIBL. | MpOCKONIMYECKHE CHIIBL. [[UCCUITaTUBHBIE CUIIBI.
HekoHcepBaTUBHBIE TO3UIIUOHHBIE CUJIBL.

2. luBapuaHTHOE NPE/CTABIIEHUE XapaKTEPUCTUUECKOTO YPAaBHEHUS CUCTEMBI C IBYMS
CTETIEHSIMHU CBOOOIBI.

3. Pacnpenenenre KOpHeH XapaKTepUCTUUECKOTO YPAaBHEHHUSI CUCTEMBI C IBYMSI CTETIEHSIMHU
cB00O/IbI HAa KOMIUIEKCHOM mockocTu. YcnoBus ['ypsuna. Ycnosus JIbenapa-Ilunapa.
VYcn0BUs OTpaHUYEHHOCTH MaJIbIX KOJIEOaHUH.

4. ITapameTpuueckasi TpaHHIIa 00JIACTH OTPAHUYSHHOCTH MaJlbIX KojeOanuii. JInneituaTas
MTOBEPXHOCTh «30HTUK YUTHW.

5. Cucrema ¢ NO3ULMOHHBIMYU CUJIAMH IIPU OTCYTCTBUH CHJI, 3aBUCSIIHUX OT CKOPOCTH.
HccenenoBanue KpUTUYECKOTO CiTydasi HATMYMS KPATHBIX YMCTO MHAMBIX KOPHEH.

6. ITocTpoeHune 061acTi OrPaHUYEHHOCTH MaJIbIX KOJIeOaHUH CUCTEMBI C TO3UIIMOHHBIMU
CUJIaMU ¥ MaJIBIMU CHJIaMH, 3aBUCSIIIMMH OT CKOPOCTH. OTCYTCTBHE HENPEPBHIBHOTO
IIPENIENBHOIO NEPexo1a. «30HTUK YUTHU» B IPOCTPAHCTBE CKOPOCTHBIX ITAPaMETPOB.
JloctaTouHble YCIIOBUSI OTPAHUYEHHOCTH MaJIbIX KOJIeOaHuH.

7. Onpenenenne KpUTHIECKOM BETMUUHBI CIEASIIECH CHIIbI B 3a/1a4€ O KOJIEOAHUSAX YIPYroro
nByx3BeHHMKA (3amaua Llurnepa). Bnusaue nuccunaruHoi cuiibl. CpaBHeHHE 001acTu
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OTPaHUYEHHOCTH MaJIbIX KOJIEOaHWH ABYX3BEHHHUKA MTPU HAIMYMU U OTCYTCTBUU TPEHHS B
LIAPHUPAX.

8. AHanu3 TpaeKTOpHUil KOpPHEHN XapaKTEPUCTUUECKOTO YPaBHEHUSI HEKOHCEPBATUBHOM CUCTEMBbI
C IByMsI CTENIEHAMHU CBOOO/IbI IIPU OTCYTCTBUM CHJI, 3aBUCSILUX OT CKOPOCTHU. 30HBI
JMBEpPreHuuy, haarrepa ¥ OrpaHMYEHHOCTH KOJICOaHUH.

9. 'eomeTpuyeckoe npeicTaBlIeHUE 30H AUBEPreHINH, (GraTTepa U OrpaHUYE€HHOCTH
KOJIEOAHUH B MPOCTPAHCTBE KOAPPUIIMEHTOB XapaKTEPUCTHUECKOTO YPAaBHEHHS
HEKOHCEPBATUBHOM CUCTEMBI IIPX OTCYTCTBHH CHUJI, 3aBUCSILUX OT CKOPOCTH.

10. dynnaMeHTanbHasi MaTpulla pelieHuid OJHOPOJHOM cUcTeMbl ypaBHEHUN. IMiynbcHas
nepexoHas MaTpuia. Bua oOmiero pemieHus ypaBHEHUN TUHAMUKH YIIPaBJIsSEMON JIMHCHHOM
HECTALMOHAPHON MAILIUHBI.

11. Kuaematudecku mogo0oHbsie MaTpullbl. Marpunibl JIsmynosa. IlpeoOpaszoBanus JIsmyHoBa.
IIpuBOAMMBIE CUCTEMBI YPAaBHEHUM.

12. Teopema Epyruna o HeoOXOMMBIX M TOCTATOYHBIX YCIOBUAX MPUBOAMMOCTU CHCTEMBI
ypaBHEHUI B TepMHUHAX (yHIaMEHTaIbHBIX MaTpull. Teopema Doke O MpeaCcTaBICHUH
byHaaMEeHTaIbHOW MaTPHUIbl CUCTEMbI YPAaBHEHUH ¢ NEpUOIUYECKUMU KO3 UIIEHTaMHU.
13. Teopema JlarmyHoBa O MPUBOIUMOCTH cUCTeM Au(epeHInanbHbIX YpaBHEHUH ¢
HEPUOIUYECKUMHU KO3 PUIIMEHTAMH.

14. Ycnoue I'eiizendepra-Jlakca. Marpuunsiii kommyTtartop. L-A mapa ¢ mocTossHHON
matpuiei L. O6epToiBatomiee npeodpazoBanue. M3ocnekrpanbHocTs MaTpulibl A(t). Posb
MaTpulibl L B onyvcaHny BpEMEHHOM 3BOJIIOLMU MOJAIBHBIX CTOJIONOB MaTpulibl A(t). Metozsl
HaXO0XIECHUs MaTpULbI L.

15. Ucionp3oBanue ycioBus I eiizendepra-Jlakca B 3a1auax TUHAMHUKA MAIIWH, OTIUCHIBAEMBIX
HECTAlMOHAPHOM cucTeMoil [uddepeHnaIbHbIX YPaBHEHUH BTOPOT 0O MOPSIKA.

16. 3amaua AMHAMUKHA MaTepUAIbHON TOYKH B LICHTPAJILHOM I'PABUTAIIMOHHOM TIOJIE.
dusnueckuil cMbIca Npeodpa3oBaHUs IPUBECHHUS.

17. T'upoBepTHKaib ¢ BpalaromumMucs cocyaamu. Ilpeneccnonnas moctaHoBKa 3a1a4u.

18. I'mpoBepTHKaNb ¢ BpallaOLUMUCS COCYIaMU. Y CJIOBUSl YCTOMUMBOCTH TPUBUAIBHOTO
perieHus (MECTHOM BEPTUKAIIN).

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

20. JIBycTopoHHss onieHKa BaxeBckoro. Y croitunBocTs 1o JIsamyHoBYy.

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

22. IlepMaHEHTHBIE BpAILLIEHUS U PETYISIPHBIE IPELIECCUM KaK MHOYKECTBO PEILICHUH,
HEBO3MYILIEHHBIX 110 JIsmyHoBy. CrcTeMa ypaBHEHUH BO3MYLIEHHOTO JBUKEHUS [Tl
peryisapHbIX npeneccuil Bosruka Jlarpamka. Ycinosue MaiieBCKOro yCTOMUYMBOCTH BpaIllCHUS
Bo4Ka Jlarpanxa

23. ®a3oBblit 00beM. Haxoxaenue pa3oBoro oovema it CUCTEM C TOCTOSTHHBIMU
koa¢ppunmentamu. Pa3zoBelil 00beM. Haxoxenue gpazoBoro oobemMa ajisi CUCTEM C
NepEeMEHHBIMU KO3 (P PHUIIHEHTAMHU.

24. Cuctemsl ¢ nepuoanyeckumu koapouinuenramu. Teopema ®rnoke. Teopema JlsamyHosa.
25. Cucremsl ¢ nepuoandeckuMu KoddduunenramMmu. MaTtpuiia MOHOJPOMHUHU.
MynpsTunnukaropsl. Kpurepuii cyiecTBoBaHus NEPUOANYECKOTO M aHTUTIEPUOANYECKOTO
pELICHUI CUCTEMBI C MEPUOJMUECKUMH KO PHUIIMEHTAMH.

26. NccnenoBanue pemieHnd CUCTEMBI BTOPOTO MOPSIIKA C IEPUOJNIECKUMHA

ko3 duumentamu. YpaBHenue Marwe. /luarpamma Aiinca-Ctperra. MasiTHHK C
BUOpUpYIOIIEH TOUKOM moBeca. 3aaada Kanuier 0 packauynBaHUN MasSTHHUKA.
[Tapamerpuueckue kojaeOaHMs.

27. Cuctemsl ¢ 4aCTOTOM, U3MEHSIIOIIEHCS IO 3aKOHY MPSIMOYTOJIbLHOTO CUHYca. MaTpuna
MOHOAPOMUH. MyJIbTUIIIMKATOPBL. 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 pacnionoxenne Ha KOMIUIEKCHON TNTIOCKOCTH KOPHEH XapaKTePHCTUIECKOTO
YpaBHEHHUS CUCTEMBI C IByMS CTEIICHSIMH CBOOO/IbI C TO3UIIMOHHBIMH CHJIAMU 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 MaTpUILbl MOHOJPOMHH CUCTEMBI C IEPHUOAMUYECKUMH KOA(PUIIMEHTaMU
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 IEPUOINYECKUMU KOIPPUITEHTAMU
BEpHOE?
OtBerTsI:
1. JlnaroHanpHble 2IEMEHTHI MATPULBI MOHOJPOMUH.
2. 3HaueHus AMArOHAIBHBIX MUHOPOB MATPHUIIbI 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. ®a30BbIil 00BEM paBeH ONPEAETUTENIO MaTPULBl (DYHIAMEHTAIbHBIX PEILICHUH.
5. IlpousBoaHas pa3zoBoro 00bEMa paBHa ciieAy MaTpHUIlbl KO3()(HUIIMEHTOB CUCTEMBI.
6. [IpousBoaHas pazoBoro 0obEMa paBHa HYIHO, eciu cie Matpullbl A(t) cucremsl paBeH
HYJIIO.
7. ®a30Bblii 00BEM CUCTEMBI € IEPUOJUUECKUMH KOADGULIMEHTAMH U HYJIEBBIM CJIEI0M
matpuiibl A(t) paBeH MaTpuile MOHOJIPOMHUH.
Bepnsiit otBeT: 4, 6, 7
10.daitTe onpenenenne npeodpazoanus JIssmyHnosa
OTtBeTsI:

Jluneiinoe npeoGpasoBanne z = L(r)y Ha3eBalT npeoGpazoBanHeM JIamyHoBa, a MaTpuny L(7)
MatpHueii JIAmyHoBa, ecn MaTpHua L(r) HMeeT HeNpephIBHYIO OrPaHHYEHHYIO INPOH3BOIHYIO H
CTPOrO OTTHUHBI OT HY/IA ONPECTHTE b,

11.Chopmynupyiite Teopemy Epyruna o npuBoAUMOCTH CUCTEMBI C TIEPEMEHHBIMU
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 nmapamMeTprueCKOM PE30HAHCE aMILTUTY/Aa KoleOaHUi 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. IlapameTpuyeckuii pe30HAHC BOZHUKAET TOJBKO TOTJa, KOTJa YacTOTa MOAYJISIIMU 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 wikanvt oueHusanus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6bInoJHe sl 3HaHus: BcecTOpOHHEe CUCTEeMaTHYECKOE TITyOOKOe
3HaHUE MaTepuala

Oyenka: 4 («X0OpOIIOY)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuxu gvinonanenus 3nanus: 11oaHOE cucTeMaTnyeckoe 3HaHue MpeaMeTa
IIpU JONYIICHUN HETIPHHIUITHAIBHBIX OMNOOK

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmukuy 6blNOIHeHUs 3Hanus: 3HAaHHE MaTepralia B 00beMe He0OXOMMOM IS
JanpHeimei yaeos! 1 paboTsl 1o npodeccun

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OOHapYKEeHBI Cepbe3HbIe TPOOEIbl B 3HAHUN
MaTepuaia. JlonyieHbl NpUHIUIHAIbHBIE OIIMOKH MTPH BBITOJIHEHUH 3aJaHUS

1I1. IIpaguna évicmasnenun umo2o80i OUeHKU no Kypcy
HtoroBast omeHka 1O Kypcy ompenensercs B cooTBeTcTBuU ¢ IlonokeHueM o OaiibHO-

pedtuHroBoit cucreme s cryaentoB  HUY «MDHW» Ha OCHOBaHUM CEMECTPOBOM U
3K3aMEHALIMOHHOM COCTABIISIOIIMNX.
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