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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. PTIK-2 Crioco0OeH HCIonbh30BaTh COBPEMEHHBIE METO bl HCCIICIOBAHUS U MOCIIUPOBAHUS
JTUHAMUKU MEXaTPOHHBIX CUCTEM
N]I-1 [Ipumenser ammapat TeoOpuu KojieOaHUH I UCCIEA0OBaHUS JMHAMUKH MEXaTPOHHBIX
CUCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. AHanu3 ynpaBisieMOCTH B MAJIOM IIEPEXOHOTO MPOIIecca B 3a1a4e O3UIIMOHUPOBAHUS
manunymnsatopa (PacuetHo-rpaduueckas pabora)
2. BeiHYXJIeHHbIE KOJIe0aHUs KOHCEPBATHBHBIX CHCTEM C JIBYMS CTETICHSIMH CBOOOIBI
(lomanmHee 3amanue)
3. MccnenoBaHnue aCHMOTOTHYECKON YCTOMUYMBOCTH TPUBHAIBHOTO PELICHUSI CHCTEM
JUHEHHBIX YpaBHEHUN ¢ MOCTOSIHHBIMU KO3 duirentamu (Kontponbuas pabota)
4. UccnenoBanue ynpasiisieMOCTH JIMHEHHBIX CUCTEM C MOCTOSIHHBIMU KO3 PUIIUEHTAMU
(KonTpoabpHas pabora)
5. MarpuyHast 5KCIIOHEHTa, PEIICHNEe CUCTEM JIMHEWHBIX YPaBHEHUH C TIOCTOSTHHBIMU
ko Puunentamu ([Jomarinee 3a1anue)
6. Metoz XeBucaiijia peleHus JUHEHHBIX YpaBHEHHUH C MOCTOSHHBIMU KO3 QULIMEHTaMU,
teopema Komu (KontponbsHas padorta)
7. Onipenienenne yCIoBUi aCHMITOTHYECKOW YCTOWYHBOCTH TTOJIOKEHHSI PABHOBECHSI
maHunystopa (PacuetHo-rpaduueckas padora)
8. Pemenne no Merony bynarakoBa oAHOPOJHBIX CHCTEM JIMHEWHBIX JU(PepeHIInaTIbHbIX
ypaBHEHMH ¢ MOCTOSHHBIMU Kodddunentamu (KontponbHas pabora)
9. CobcTBEeHHBIE KOJIEOaHMsI KOHCEPBAaTUBHBIX JIMHEHHBIX cucTteM (KoHTponbHas padora)

BPC aucuunjavHbl

5 cemectp

Beca koHTpOIBHBIX MeponpHsITHil, Y0

Wnnekc KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen nucnuIninHbl KM: 1 5 3 4 5 6

Cpox KM: 4 8 10 13 15 15

Cob6cTBeHHBIE U BBIHYKJICHHBIE JIMHEWHbIE
KoJIeOaHus1, ONTUCHIBAEMbIE OJTHUM
nuddepeHnranbHpIM ypaBHeHHEM. OTIEpaTOPHBINA
MeTo XeBucaiina, reopema Komn

Cob6cTBeHHBIE U BBIHYKICHHBIE JIMHEWHbIE
KoJIeOaHNs1, ONTUCHIBAEMbIE OJTHUM +
nuddepeHnranbHpIM ypaBHeHHEM. OTIEpaTOPHBIA




MeToJ XeBucainaa, reopema Komm

DJIEMEHTHI TEOPUHU YCTOMUUBOCTH JTUHEUHBIX CUCTEM

DJIEMEHTHI TEOPUHN YCTOMUYUBOCTH JTUHEUHBIX CUCTEM + +
Konebanus cucreM ¢ KOHEUHBIM YUCIIOM CTETICHEH
cBOOOBI
Konebanus cucrem ¢ KOHEUHBIM YUCIIOM CTETICHEH +
cBOOOBI
VYpaBisieMble JIMHEWUHBIE CUCTEMBI
VYrpasisieMble JIMHEHHBIE CUCTEMbI + +
Bec KM: | 20 15 15 20 15 15
6 cemecTp
Beca KOHTPOIBHBIX MEPOTIPUATHH,
%
Paznen qucuuminHb HNupexc KM- | KM- | KM-
KM: 1 2 3
Cpox KM: 4 8 13
CrpyKTypa NOJIMHOMHAIBHBIX MaTpHIL], METOJ bynrakosa penieHus
CHCTEM JIMHEHHBIX AuddepeHnnanbHbIX ypaBHEHUH
CrpyKTypa NOJIMHOMHAIBHBIX MaTpHIL], METOJ bynrakosa pemieHus +
CHCTEM JIMHEHHBIX AuddepeHnnanbHbIX ypaBHEHUH
CobcTBeHHbIE KOJIeOaHMsI KOHCEPBATUBHBIX CHCTEM
CobcTBeHHBIE KONIeOaHMsI KOHCEPBATUBHBIX CHCTEM +
BrinyxaeHHbie KoJleOaHUsI KOHCEPBATUBHBIX CUCTEM, TMHAMHYECKUN
racuTenb KoueOaHui
BrinyxneHHbIe KOJIeOaHUsT KOHCEPBATUBHBIX CUCTEM, TMHAMUYECKUN +
racuTenb KoueOaHui
TeopeMbl 0 YaCTOTHOM CIIEKTPE KOHCEPBATUBHON CHUCTEMBI
TeopeMbl 0 YaCTOTHOM CIIEKTPE KOHCEPBATUBHON CUCTEMBI +
Bec KM: | 30 40 30

$06m1as yacts/Jj1s1 MPOMEKYTOUHOMN aTrTecTaund

BPC kypcoBoii padoTsl/npoekTa

6 cemectp
Beca KOHTPOJIBHBIX MEpONIPUATHIL, %
Nunexc KM-1 KM-2 KM-3
Paznen nucrunanHb
KM:
Cpox KM: 7 10 14
CobcTBeHHbIE KOJIeOaHMsI KOHCEPBATUBHOM CUCTEMBI +
BrinyxaeHHble KoJie0aHusI KOHCEPBATUBHOM CHCTEMBI +
Teopembl 0 YaCTOTHOM CIIEKTPE KOHCEPBATUBHOI CHCTEMBI +




Bec KM: |

40

30

30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
PIIK-2 N-1prk-2 [Tpumensier | 3HaTh: Meron XeBucaiifja pelieHNs] IMHEWHBIX YPABHEHUN C TOCTOSTHHBIMU
amnmapaT TEOpUH KOJeOaHHH | OCHOBHBIC NTOHATHUS U ko3 dunmentamu, Teopema Komm (KonTposbHas pabora)
JUIs UCCJIEIOBAHMSI | KPUTEPUU TEOPUU HccnenoBanne acHMITOTUYECKON YCTOMYMBOCTH TPUBUAIBHOIO PELLIEHUS
JUHAMUKHA ~ MEXAaTPOHHBIX | YCTOWYMBOCTHU JTMHEHHBIX CUCTEM JIMHEHHBIX YPaBHEHUI C TOCTOSTHHBIMU KO3 PUITUEHTAMH
CHUCTEM CUCTEM (KontpombsHas paborta)

OCHOBHBIE MTPUHITUITBI
aHain3a COOCTBEHHBIX
KoJe0aHui KOHCEPBATUBHBIX
CUCTEM

OCHOBHBI€ TPUHIUIIBI
aHaJIM3a BBIHYKJICHHBIX
KoJjeOaHui KOHCEPBATUBHBIX
CUCTEM

OCHOBHBIE MTOHATHUSA U
KPUTEPHUH YIPABIIEMOCTH
JTUHEHHBIX CUCTEM

YMerts:

BBITIONTHSThH aHATTU3
YIPaBISIEMOCTH MAJIBIMU
KoJIe0aHUSIMU OKOJIO
TTOJIO’KEHHUS PABHOBECHSI
CTPOUTDH PELICHUE JIMHEUHBIX
OJTHOPOJIHBIX CHCTEM
nudhepeHInaTbHbIX
YPaBHEHUU 110 METOTY

MarpuuHasi 3KCIIOHEHTa, pellieHHe CUCTEM JIMHEHHBIX ypaBHEHUH C
MOCTOSTHHBIMH K02 uumenTamu ([Jomarinee 3aganue)
HccnenoBanue ynpaBisieMOCTHU JIMHEHHBIX CUCTEM C ITOCTOSIHHBIMU
koappunmentamu (KonrponbHas pabora)

Omnpenenenue ycinoBuil aCHMOTOTHYECKON YCTOMUMBOCTH MOJI0KEHUS
paBHOBecHs MaHumnyaTropa (Pacuerno-rpadguueckas padbora)

AHanu3 ynpasisieMOCTH B MaJIOM IIEPEXO0IHOTO Ipoliecca B 3a/1aue
MO3ULIMOHUPOBaHMsI MaHumysaTopa (PacuetHo-rpaduueckas padota)
Pemenue no merony bynrakoBa 0THOPOJTHBIX CUCTEM JIMHEHHBIX

TG depeHIMATBHBIX YPaBHEHHUH ¢ MOCTOSHHBIMU KO3 hULIIEeHTaMI
(KonTposbHas paboTta)

CobcTBeHHbIE KoJIeOaHHsI KOHCEPBATUBHBIX JINHEHHBIX CUCTEM
(KonTposbHas paboTta)

BriHyX1eHHBIE KOJIeOaHHsI KOHCEPBATHBHBIX CUCTEM C IByMs CTETICHSIMHU
cB0001bI ([lomarHee 3ananue)




bynrakosa

3aMMChIBaTh YpaBHEHUS
COOCTBEHHBIX KOJIeOaHMI
KOHCEPBATUBHBIX CHCTEM,
CTPOUTH UX PEUICHHUE U
BBITIOJTHATH aHATIU3
XapakTepa KoJIeOaHmi
3aMMChIBaTh JINHEHHBIE C
MTOCTOSTHHBIMH

ko3 pumeHTaMu CUCTEMBI
Qg depeHIraTbHbIX
YpaBHEHUN MajbIX
KoJe0aHui OKOJIO
TIOJIOXKEHUS PAaBHOBECHUS
MEXAHUYECKOW CUCTEMBI
CTPOUTH UX PELICHHE C
WCTIOJIb30BaHUEM
MaTPUYHOU SKCTIOHEHTHI
3aIUChIBaTh JIMHEWHOE C
MTOCTOSIHHBIMU
koa¢pdunreHTaMu
muddepeHmaIbHOe
YpaBHEHHE MaJTBIX
KoJe0aHui 0KOJIO
MIOJIOKEHHSI PABHOBECHS
MEXaHHYECKON CHCTEMBI U
CTPOHWTH €TO PEIIeHHE C
WCIIOJIb30BaHUEM METO/Ia
XeBucaiina

3aMKChIBATh YPaBHEHUS
BBIHYKJICHHBIX KOJIeOaHU!
KOHCEPBATHBHBIX
MEXaHWYCCKHUX CHCTEM U




CTPOUTH UX PELIECHUE C
HCITOJIb30BAaHUEM THITIOBBIX
METOINK

BBITIOJIHATE aHAJINA3
ACHUMIITOTHYECKON
YCTOMYMBOCTH MOJIOKEHUS
paBHOBECHS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

S cemecTp

KM-1. Meton XeBucaiiga pemieHust JJHHEHHbIX YPABHEHMI € OCTOSTHHBIMH

K03 puuueHTamu, Teopema Ko

®opmbl peanuzanun. [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHuss KOHTPOJLHOr0 Mepompustus: [IpoBoguTcs B MUCEMEHHOUN (opme.
Otger - pelieHue NpeioKeHHbIX 3a1a4 BpeMs Ha BeinonHeHue 3aganus — 90 MuHyT

KpaTKOC CoAcpKaHUuE 3alaHUA:

1. Haiita o0mee pemrenne 0qEOPOJHOTO YPAREEHHT
I-28+2x=0.

3a7a4H).
i—2k+2x=2e.
3. Hafita oDmee pemenEe HEOJHOPOJHOTO YPAEHEHHET
i+2i-3x=1.

i+ 2i-3x=1.

2. Haffte o0mee peIeHEe HEOTHOPOIHOIO VPAEHEHET (CPAEHHTE ¢ PEIVIBTIATAME NPeIEITYINER

4. Hafite E€COEVIO VHEKITHIO H HACTHOS PEIISHEE HEOJHOPOJHOIO YPREHSHHEA C HYISEEME
HAYATEHEIMHE YCIOBHAMH (0 Teopene KolH) (CpaEHHTE ¢ pezyiIETaTaMH OpeIElTyne 3a0aqs).

1. HafiTa o0mee pemenne 0THOPOJHOTO YPaBHEHAT
I+ 20+5x=0.

3373TH).
X+2x+5x=e"
3. HaitTa o0mee pemenre HeOJHOPOTHOTO YPAaEHSHAT

P -
itxi-2x=e .

F+i-2x=e""]

2. HaiiTa odmee pemenHe HEOJHOPOJHOT0 YPAaBHEHH (CPABHHTE C Pe3yIbTaTaMH TpeIETyei

4. HafiTe BecoBYI0 QYHKIIHIO H JaCTHO® DelISHHE HEOJHOPOJHOTO YPABHEHHA C HyIeBEMH
HAYATBHEIMHE YCIOBHAMHE (0 Teopene Kol (cpaEHHTE ¢ pesyIETaTaMH OpemsTymeft 3a0adm).

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTh: 3anuchiBaTh JIMHEWHOE C
MOCTOSSHHBIMHM KO3 puIiieHTamMu
muddepeHIManTbHOe  ypaBHEHHUE
MaJIbIX KoJieOaHuit OKOJIO
MOJIOKEHUS paBHOBeCHUS
MEXaHUYECKON CUCTEMBI U CTPOUTH
€ro pelIeHUuE C HCIOJIb30BaHUEM
MeToJia XeBucania

1.3anummTe XapakTepUCTUIECKOe ypaBHEHUE st
nudPepeHInaIbHOTO YpaBHEHUS

- - - ot
IX+5x—x+4dx=e
2.3anummre BeCOBYIO (DYHKIIMIO 1711 ypaBHEHUS

¥+x—2x=smft

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu evinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS, €CIH 3a/1aHNE
BBITIOJTHEHO B MOJTHOM 00BbEMeE, TOMYCKAIOTCSI HEKOTOPhIE HETOYHOCTH B OTBETAX

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10




Onucanue xapaxmepucmuxu gvlnoanerus 3Hanus. O1eHka "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO ITYHKTOB 3aJ[aHUs PEIICHO, BEIOPaHO BEpHOE HAINPaBIICHUE [T PELICHUS 3a/ad,
2
JIOITYCKAIOTCS HEKOTOPBhIE HETOYHOCTH B OTBETAX

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus; OueHka "ynoBJIETBOPUTEIBHO" BBICTaBISAETCH,
€CJIM BBIOpaHO BEPHOE HAIlpaBJCHUE JJI PEIICHUS 3a/1a4, 3aJaHUE BBIMOJHEHO YaCTUYHO,
JIOTYIIIEHbI HEKOTOPHIE OITUOKH B BBIYHCIICHUSAX

Oyenka: 2
Onucanue xapakmepucmuku 8vtnoanenus 3uanus. OueHka "HeyI0BJIETBOPUTEIBLHO'" BBICTABIISIETCS,
€CJIi BEIOpaH OMMOOYHBIN MyTh PElICHHsI, OOJBITMHCTBO MMyHKTOB 33/IaHUS HE BBIITOJHEHO UITH
BBITIOJTHCHO HEBEPHO

KM-2. UcciienoBanue aCHMITOTHYECKO YCTOMUYMBOCTH TPUBUAJIBHOTO PelIeHUsI
CHCTeM JIMHEHHBbIX YPAaBHEHUI ¢ MOCTOSSHHBIMHU KO3 (ppuiHeHTaMKI

®opmbl peaauzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeaeHHsT KOHTPOJBLHOr0 MepompusaTus: [IpoBoguTcs B MUCEMEHHOU (opme.
OTBeT - peleHre NpeAJIoAKEHHBIX 3a1a4. Bpems Ha BbinosiHeHue 3a1aHus — 90 MUHYT

KpaTKOC Cod€cpKaHHuE 3alaHUA:

1. Hcee108aTh aCHMITOTHYECKYIO YCTONYHBOCTS TPHBHATBHOTO PEIICHHS YPABHEHHS
Y+ +y+2y=0.

2. Hec:1e1108aTh aCHMITOTHYECKYIO YCTOHYHBOCTD I0/I0/KEHHSA PABHOBECHS CHCTEMBI
X+2x+y+x=0,
y+x+y+y=0.
3. HccnenoBath acHMITOTHYECKYIO YCTOMUHBOCTh MPOTPAMMHOIO IBIKEHHA 3aXBATa MAHHITYIATOPA,
€C/TH YPABHCHHSA /1A OTKIOHCHHIT OT POrPaMMHOTO JBHKCHHS HMCIOT B (n1y. 1y 1.1, 7.g > 0)
(my /24 m,)Z +my 12, cos @y + 5, /r* =0,

my1cos@q 2, +my IPZ, —m, glsing, =, =0.

1. Fcc/e108aTh aCHMITOTHYECKYIO YCTOIYHBOCTS TPHBHATBHOTO PEICHHS YPABHEHHS
F2F 435+ Ty +2y=0
2. Fce1e10BaTh ACHMITOTHUECKYIO YCTOMMHBOCTE NI0TIO/KEHHA PABHOBECHS CHCTEMBI
¥+2x+y=0,
y+x+y=0.
3. HccaenoBaTh aCHMITOTHUECKYIO YCTOHUMBOCTB NPOTPaMMHOIO JBHKCHHA 3aXBaTa MaHHITYIATOPA,
€C/IH YPaBHCHHA 1A OTKJIOHEHHIT 0T TNPOrpaMMHOro JBHAKCHHA HMCIOT BHI (HI. na> 0)

2mz +mZ,cosa+pz, =0,

mZ,+mzcosa+az,=0.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTb: OCHOBHBIE TIOHATUS U 1.Kak pacnosyiosxeHbl KOpHU XapaKTEPUCTUYECKOTO
KPUTEpUU TEOPUU YCTOWUYMBOCTHU YPaBHEHUs B CIIy4ae aCHMITOTHYECKH YCTOMYHBOTO
JIMHEUHBIX CUCTEM TIOJIOYKEHUS PABHOBECHS

2.Chopmynupyiite kpuTepuii [ 'ypBrIla aCHMITOTHYECKH
YCTOMYMBOW JIMHEWHON CUCTEMBI

YMers: BBIIIOJIHATH aHaln3 1.Hapucyiite scku3 rpadurka noBeeHus nepeMeHHON
ACUMIITOTUYECKON  yCTOWYUBOCTHU COCTOSIHMS B CJIy4ae aCUMITOTHUYECKH YCTOMYMBOTO
MTOJIOXKEHUSI PABHOBECHS TOJIO’KEHNSI PABHOBECHS

2.IIpoBepbTe, SBISETCS T ACUMOTOTHUECKU
YCTOHYMBBIM TPUBHAIBHOE PEIICHHE
Qg QepeHIHaIbHOr0 YpaBHEHUS

2X+3x—x+8x=0

10



Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B TIOJTHOM 00beMe, IOMyCKAIOTCS HEKOTOPhIE HETOYHOCTH B OTBETAX

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS, €CIIH
OOJIBIIMHCTBO MYHKTOB 33JIaHUs PEIICHO, BHIOPAHO BEPHOE HAMPABIICHUE VIS PEILICHUS 3a/1a4,
JIOITYCKal0TCA HEKOTOPhIe HETOYHOCTH B OTBETAX

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CIT BHIOpAHO BEPHOE HAIPABJICHUE JIJISl PEIICHUS 3214, 3aJaHNE BBIITOJHEHO YaCTUYHO,
JIOTTYIIICHBI HEKOTOPHIE OITMOKHU B BBIYUCIICHUSIX

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OueHKa "HeyI0BICTBOPUTEIIBHO" BRICTABIISCTCS,
€CITU BHIOpAH OIIMOOYHBIH MyTh PELICHHUS, OOJILIIMHCTBO MyHKTOB 33/I1aHUS HE BBIMIOJIHEHO WJIN
BEITIOJTHEHO HEBEPHO

KM-3. OnpeneJienue ycJI0BHIl aCHMIITOTHYECKON YCTOMYHUBOCTH MOJIOKEHUS
PaBHOBeCHsI MAHUIYJIATOPA

®opmbl peanuzanun: [TuceMennas padora

Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeleHHsi KOHTPOJIbHOrO Meponpusitusi: PaboTra  BBIMOJHSETCS — Kak
UH/IMBUYyaJIbHOE JIOMallHee 3ajaHue. V3noxkeHue pe3yabTaToB pabOThl COCTABISAET 5-6 CTpaHMIL
pykonucHoOro Tekcta. Cpok BBINOJIHEHUS 3 HElEIH

Kparkoe conep:kanue 3aaHus:

C5y Mamumynarop  paGoTaeT B BepTHKATLHOMH
N7I0cKOCTH. Macca TopImHA A BMecTe CO IITOKOM
AB pasna m,, Macca cxsaTa C paBHa i, , JUTHHA

HeBecoMoro 3seHa BC=/, cuma F=F —ax

F - ’
E:,,JL B ¥ moment M =M,-b¢, a,b — moToKHTeTbHEIE

A

KOHCTAaHTEL 3a 00OGIICHHBIC KOOPIHHATH

OPHHATE YTOd () H KOOPAHHATY X MOPIIHA.

Tpeoyenica:

. CocTaBHTE ypaBHeHHA JEHXeHHA Jlarparsxa I pona.

. Onpenennts Fj, M, B I0N0eHHH PABHOBECHA P=(y, X = X;.

. JluHeapH30BaTh YPARHEHHS B OKPECTHOCTH TONOKEHHS PARHOBECHS.

. 3anHcaTh XAapAaKTEPHCTHICCKHH IIOTHHOM NOTYYeHHOH THHEHHOH CHCTEMEL

. HaliTH ycnoBHe ACHMIITOTHYeCKOH YCTOHYHBOCTH INOIOXKEHHA PABHOBECHS CHCTEMBI B
38BHCHMOCTH OT 3HAYCHHA YIT1a () B MOTOXEHHH PABRHOBECHS.

[T TR

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TIIOHATHS U 1.Chopmynupyiite kputepuit CTO0JIbI ACUMIITOTUYECKU
KPDUTEpUU TEOPUU YCTOWYUBOCTHU YCTOWUYUBOCTH ITOJIOKEHUSI PABHOBECUSI MAHUITYJIATOPA
JIMHENHBIX CHCTEM

YMers: BBIIIOJIHATH aHanu3 1.3anumure XapakTepUCTUYECKOE YPABHEHUE CUCTEMBI U
ACUMIITOTUYECKON  yCTOWYMBOCTHU ONPEEIUTENN MaTpULbl [ 'ypBULIa 111 CHCTEMBI
IIOJIOXKEHUS] PABHOBECHUS ypaBHEHUH
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Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu eblnoneHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTPUPYET
CTETIEHb TEOPETHUYCCKUX 3HAHUH U YMEHHSI IPUMEHSTh UX HA IPAKTUKE. 3a/1aHue BBITIOJTHEHO
noJHOCTBI0. OopmIleHre pacYeTHRIX U TpaUUSCKUX MAaTEPHATIOB BBIITOJIHEHO HAa BEICOKOM
YpOBHE

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu ebinoneHus 3uanus: PacuetHo-rpaduyeckas pabora 1eMOHCTPUPYET
CTETNEeHb TEOPETUYECKUX 3HAHUN U YMEHUSI IPUMEHSATh UX HA MPaKTHKE. 3aJaH1e BBHITIOTHEHO
MOJTHOCTHIO. JloImycKaroTCs HeNPUHIMITHATIBLHBIC HETOYHOCTH B U3JI0KEHUH MaTepraia. EcTh
3aMevaHus K 0hOpMIICHHUIO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu ebinoneHus 3uanus: Pacuetno-rpaduyeckas pabora 1eMOHCTPUPYET
CTEIEeHb TEOPETHUUCCKUX 3HAHUH U YMEHHUSI IPUMCHSATh X Ha MPAKTUKE. 3a1aHUe BBHITIOJHECHO B
OO0JIBIION CTETIEHH, HO HE MOIHOCTHI0. OPOopMIIeHHE PACYETHBIX U rpa)MIeCKUX MaTEepUaIOB
BBINOJIHEHO YJIOBJIETBOPUTEIBHO. FIMEIOTCSI HETOUHOCTH B U3JIOKEHUH MaTepHasa

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus sHanus: PacueTHo-rpadudueckas pabota 1eMOHCTPUPYET
CTCTICHb TEOPETUICCKUX 3HAHUN ¥ YMEHUS IPUMEHSATh UX Ha IPAKTHKE. 3a1aHHE B [EJIOM HE
BbINOJIHEHO. OdopMiIeHHe pacueTHBIX U rpaQuecKux MaTepuaioB HE YIOBIETBOPSET
TpeboBaHUAM. IMEIOTCS IPUHIIMTTHABHBIE HETOYHOCTH B H3JIOXKCHHH MaTepHalia

KM-4. MaTpu4Hasi 3KCIIOHEHTAa, pellieHne CHcTeM JUHEeHHbIX YPaAaBHEHHH ¢
MOCTOSIHHBIMHU KO3 GuIIHeHTaMU

®opmbl peaausanun: [lucemennas padbora

Tun koHTpOILHOTrO MeponpuaTHs: J[omamHee 3aganue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa nmnpoBeleHMsI KOHTPOJBLHOrO Meponpusitusa: Pabora BbINONHSETCS — Kak
WHJIUBHIyaJIbHOE JOMallIHee 3a1anue. CpoK BBINOJIHEHUS 2 HEIeIU

KpaTkoe cogep:kanune 3a1aHus:

L. Mcnone3ys MaTpHYHYIO 3KCIIOHEHTY, HAHTH 1o TeopeMe Komn 9acTHOR
pellleHHe HeoJHOPOIHOH CHCTeMEl YpaBHeHHH
F=2x+y. P=x+2y—35 cHadalbHBIMH ycIoBHAMH x(0)=1 ¥(0)=0.

5 3 -3
2. HaiiTh 3KCIIOHEHTY OT MaTpHuEl e¥  ectm A=|-2 -2 1
2 1 -2)
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMers: 3anmuceiBaTh JUHEWHBIE C

MOCTOSIHHBIMH KO3 purmeHTaMu - A 0 1
CHCTEMBI nuddepeHIranIbHbIX Haiitu ™ , ecim A =
YpaBHEHUW  MaybIX  KoJieOaHUU -1 0
OKOJIO  TOJIOXKEHUS pPaBHOBECUS 1.

MEXaHUYECKOH CHUCTEMBI U CTPOUTH
HX pPCeICHUC C HUCIHOJb30BAHUCM
ManHqHOﬁ OKCIIOHCHTBI

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJHOM 00bEME, pelieHre OAPOOHO U3JI0KEHO U aKKYpPaTHO 0(OPMIICHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8blnoaneHus 3Hanus: OLueHKa "Xopouo" BbICTaBISETCS, €CIIU 3aJaHUE
BBITIOJIHEHO B MOJTHOM 00bEME, B PEIICHUH JOMYIIEHBI HEPUHIIMITHAIbHBIE OIIUOKH, €CTh
3aMeyaHus K 0opopMIIEHUIO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yIoBIeTBOPUTEILHO" BBICTABIISETCS,
€CITU pEIlICHUE 3a/IaHksI He IOBEJICHO J0 KOHIIA, IMEIOTCS OIIMOKU B BBIYHUCIICHUSX, €CTh 3aMEYaHUs
K M3JI0KECHUIO U 0POPMIICHUIO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIISICTCS,
€clii OOJBIIMHCTBO MYHKTOB 33/IJaHUS HE BBIITOJIHEHO UJTH BBIIOJIHEHO HEBEPHO

KM-5. HccaenoBanue ynpasJisieMOCTH JMHEHHBIX CHCTEM € IOCTOSIHHBIMH
K03 PpuureHTaMu

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mpoBeleHHsi KOHTPOJbLHOrO Meponpusitus: IIpoBonutcs B mucbMeHHOH (opMme.
Ortger - pelieHue NpeuioKeHHoH 3aaun. Bpemst Ha BbinoaHeHe 3a1aHus — 90 MUHYT

Kparkoe conep:kanue 3aaHus:

IccrenoBaTh ynpaBasieMocTs 00 kpHTepHIo Kamana H mo KpHTepHIO XayTyca
2mz +mzy +2cz ez, =,

mz, +mz, +cz, + 2cz, = 0.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE IIOHATHS U 1.BriGepuTe npaBUIbHBIN BapuaHT OTBETA!
KpUTEpUU YIPABIISIEMOCTH “Omnpenennrens MaTpuLsl ynpasisemoctu Kanmana
JIMHENHBIX CHCTEM BIIOJIHE YIIPABIIIEMOMN JTMHEHHON CUCTEMBI CO CKaJISIPHBIM

YIPaBIEHUEM PaBEH HYIIO
“Omnpenenurensb MaTpULbl yrpasisiemoctu Kanmana
BIIOJIHE YNIPABJISIEMON JTMHEHUHON CUCTEMBI CO CKAJISIPHBIM
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YIPaBJICHUEM OTJIMYEH OT HYJIS .
YMers: BBIIIOJIHATh aHanu3 1.3anummTe Matpuny ynpasisiemocty Kanmana s
YIpaBJIIEMOCTH MaJIbIMU CHCTEMBI
KOJICOAHUSMU OKOJIO TIOJOXKEHUS
paBHOBECHSI -
= — 5
|
: =
i
e
. I | |
" I
n
i

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJTHOM 00bEMeE, TOMYCKAIOTCSI HEMPUHIIMITHAIbHBIE HETOYHOCTH B OTBETaX

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BbICTAaBIIAETCS, €CIIU
OOJBIIMHCTBO MYHKTOB 3aJJaHUsI BBIITOJIHEHO, TOMYCKAIOTCS HEMPUHIIUITMAIbHbIE HETOYHOCTHU B
OTBETaxX

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJaoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIM BBIOpAHO BEPHOE HAIpaBJIeHUE JJIs pellIeHus 3a/1a4, 3aJaH1e BBIIIOJHEHO YaCTUYHO,
JOTTYIIIEHB HEKOTOPBIE ONIMOKY B BBIYMCIICHHUIX

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIISICTCS,
€CJIM 3aJIaHU€E BBITIOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-6. Anann3 ynpapJisieMOCTH B MaJIOM IEPEeX0JHOI0 mpoiecca B 3ajave
NMO3UIIUOHHUPOBAHUSA MAHHUITYJISAITOpA

®opmbl peaausanun: [lucpmennas padbora

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpagudeckas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa nmnpoBeleHMsI KOHTPOJBLHOrO Meponpusitusa: Pabora BBINONHSETCS — Kak
WHIWBUIyAJIbHOE JIOMaliHee 3ajanue. M3moxkeHue pe3ynbTaToB pabOThl COCTABISIET 5-6 CTpaHUIT
pykomnucHoro Tekcra. Cpok BBIIIOJIHEHUS 3 HEAEIn

KpaTKOE Cod€epiKaHME 3aJaHUA:
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CL; Mamunymarop paGoTaeT B BepTHKAIbHOH
¥ IIOCKOCTH. Macca TopmHA A BMecTe co
mrroxoM AB paBHa ;. Macca cxpata C paBHa

¢ M,. IIHHA HeBecoMOro 3eeHa BC=/. cuma

F : :: B X F=F+U. womesr M=M, U -

A yopaBieHEHe. 3a 000OImIeHHEIE KOOPIHHATHI
OpPHHATE YTOI ¢ H KOOPIHHATY X HOPIIHA.

Tpedyemea:
. CocTaBHTH ypaBHeHHA ABHKeHHs Jlarpamka II poga.
. Onpenenuts Fy, M, B NOJ0KEHHH PAaBHOBECH Q= @y, X = x;.

1

2

3. JIHHeapH30BATh yPABHEHHS B OKPECTHOCTH IIOI0KEHHA PABHOBECHS.

4. HceaenoBaTh yIPaBIsfeMOCTh CHCTEMBI 10 KpHTepHio Kanvana | (He IPHBOIS CHCTeMY K
dopye Kom) mo xpuTepHio XayTyca.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTB' OCHOBHBIE TMOHATHS u Martprua ynpasisemocts Kaavaga W 1014 THHeHHOH CHCTEMBI €O CKALAPHBIM
' yIpaBIeHHEM Xy.:-A« X;j‘.+ Iil 11'!1

KpuTepuu YIIPaBIAEMOCTH o e .

o paeHa W =(b,Ab.A%, .A"'b) mmm W=(b,Ab,AD> . Ab™").
JUHCHHBIX CUCTEM 1
yMeTB . BBIITOJIHITH aHaJIu3 3alHIIHTE CHCTEMY YpaBHeHHi KoneGannii B dopme Ko H onpenennTe YCIoBHS

' MIOTHOH YIIPABIAEMOCTH
YIPaBIIEMOCTH MaJIbIMU s +(1+a)z —az, =0,
KOI€OaHUSIMH OKOJIO IOJIOKEHUS 1. Lrantan=u
paBHOBECHS
Onucanue mMKaJabl OLICHUBAHUA:
Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pacuetno-rpaduueckas padota 1eMOHCTPUPYET
CTEINEeHb TEOPETUUECKUX 3HAHUN U YMEHHUSI IPUMEHSTh UX Ha MPAKTUKE. 3aJaHuE BBITIOJHEHO
nosHOCThI0. OopMmileHne pacyeTHBIX U IpaUUECKUX MaTEPHAIIOB BHIMIOJIHEHO Ha BHICOKOM
YpOBHE

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoineHus sHanus: PacueTHo-rpadudueckas pabota 1eMOHCTPUPYET
CTCTICHh TEOPETUICCKUX 3HAHUW U YMEHUS IPUMEHSTh WX HA MTPAKTHKE. 3aJaHHE BBITIOTHEHO
noJHOCThI0. OopMIleHHE pacYeTHBIX U TpaUUECKUX MAaTEPHATIOB BHIITOJIHEHO
YIOBJICTBOPUTEIILHO. J[0IMyCKaroTCs HEMPUHIMITAATBHBIC HETOYHOCTH B U3JI0KEHUU MaTepralia

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus sHanus: PacueTHo-rpadudeckas pabota 1eMOHCTPUPYET
CTETICHh TEOPETUICCKUX 3HAHUN U YMEHUS IPUMEHSATh UX Ha IPAKTHKE. 3a/1aHHUEC BHITIOJTHCHO B
OOJBIION CTETeHH, HO HE MOJIHOCTHI0. OhopMIIeHHE pacUeTHBIX U rpa@MuecKiX MaTepuaioB
BBITIOJTHEHO yIOBJIETBOPHUTENHHO. JIOMYyCKAIOTCS HETOYHOCTH B U3JIOKEHUHN MaTepHalia

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: PacuetHo-rpadudeckas padota TeMOHCTPUPYET
CTETIeHb TEOPETUYECKUX 3HAHUN U YMEHUS IPUMEHSATh UX Ha MIPAaKTHKE. 3aaHKe B 1[EJIOM HE
BEITIOTHEHO. OopMIICHHE PAaCUETHBIX M IPaQUUEeCKUX MaTepUAIOB HE YIAOBIECTBOPSET
TpeboBaHusAM. VIMEIOTCS MPUHIIMTTHAIBHBIE HETOYHOCTH B M3JI0KEHUU MaTepuaia

15




6 cemecTp

KM-1. Pemienue no meroay byJjirakoBa oJHOPOIHBIX CHCTEM JTHHEHHBIX
AU @epeHIHANbHBIX YPABHEHUH ¢ MOCTOSAHHBIMH KO3(ppuuneHramMmu

®opmbl peanausanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mpoBeleHHsi KOHTPOJILHOrO Meponpusitus: IIpoBonutcs B nucbMeHHOH (opMme.
OtBer - peleHue NpeanoKeHHo! 3a1aun. Bpems Ha BbIIIOJIHEHUE 3a/1aHUS U MIOATOTOBKY OTBETA —
90 MunyT

Kpartkoe cogep:xxanue 3ajaHus:
1. 3anHcaTE pellleHHe CHCTEME]l YPaRHEHHH
i+x-8y=0,
y-—x—-y=0.
2. 3amHcaTh pellleHHe CHCTeMb] ypaBHeHHH
f=x—y,
y=y—4x
3. Ha#iTH 3neMeHTapHEIE JeTHTETH H HHBAPHAHTHEIC MHOXKHTETH
IOTHHOMHATEHOH MaTPHIIBI CHCTEME] YpaBHSHHE.
3anHcaTh pelleHHe CHCTEMEI
x 5 3 -3
i=Au.taen=|y|, A=|-2 -2 1

z 2 1 -

[3%]

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

VYMeTh: CTPOUTH pelienue 1, 3aummurre obmes pemente cRETEMH IRGGPSRINATSHL YPaBReHH = ¥, §=4x.
JMHEWHBIX OJHOPOAHBIX CHCTEM
T depeHMaIbHbIX  YpaBHEHHH
1o metoy bynrakosa

Onucanue MIKAJbI OLEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MTOJTHOM 00beMe, TI0MYCKAITCs HEMPUHIIUITHAIbHBIE HETOUHOCTH B OTBETaX

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
OOJBIIMHCTBO MYHKTOB 3aJ]aHUs BBIIIOJIHEHO, TOMYCKAIOTCS HEMPUHIIUITAATHHBIE HETOYHOCTH B
OTBETaX

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CJIM 33JITaHUE BBITOJIHEHO YACTUYHO, BBIOPAH MPABMIILHBIA ITyTh PEIICHUS

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BEICTABIIIETCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJHEHO
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KM-2. CoO6cTBeHHBbIE KOJIe0aHUsI KOHCEPBATHBHBIX JUHENHBIX CUCTEM

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 40

IIpoueaypa mpoBeaeHHsi KOHTPOJbHOrO Meponpusitusa: IIpoBonutcs B nucbMeHHOH (opMme.
Bpems Ha BeINoIHEHKE 3a]aHUS U TIOATOTOBKY O0TBeTa — 90 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

PaccMaTpHBaeTCs CHCTEMAa [OBYX MAiTHHKOB, CBA3AHHBIX MEXIy COBOH H HEMOIBHKHON
omopoi MPY;KHHAMH KECTKOCTH C . B I010/KeHHH paBHOBECHA MAATHHKH 3aHHMAIOT BePTHKATIEHOR
TIONOKeHHe, TPY:KHHBI He HaNpKeHbl. COCTABHTH YPaBHeHHA cOGCTBEHHBIX KONeGaH i CHCTEMBI H

c_8&
3alHCaTh HX pemerne. [IpHEATE — ==,
m

1 L

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3H3.TBZ OCHOBHBIE [IPUHLIUIIBI YcIoBHe yCTOHYIHBOCTH NOTI0KEHHA PABHOBECHA KOHCEPBATHBHOH CHCTEMEL
o 1 Kpurepn#t CHasBecTpa.

aHaym3a COOCTBEHHBIX KOJeOaHWU .

KOHCCPBATHUBHLIX CUCTCM

SanANMTe HHEPITHOHHYIO MATPHITY H MaTPHITY H MaTPHITY JKeCTKOCTEH, eC/TH KHHEeTHIeCKad H

YMeTh: 3amuchiBaTh  ypaBHEHUS
COOCTBEHHBIX KoJIeOaHMH
KOHCEPBATUBHBIX CHUCTEM, CTPOUTH
UX PCIICHUE M BBINOJIHATH aHAIU3
Xapaxkrepa KoseOaHuit

TNOTeHUHANBHASA YHePIHA CHCTEME] PABHEL

1 5 ) 1 5, 1 5
T:—(va‘+2mi‘1"+m1’"]. I=—cx +—cy".
1 2 27 2

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MTOJTHOM 00beMe, TI0MYCKAITCs HEMPUHIIUITHAIbHBIE HETOUHOCTH B OTBETaX

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITN
OOJIBIIMHCTBO IMYHKTOB 3aJ[aHUs BBIITOJIHEHO, IOIYCKAIOTCS HENPUHIUIHUATbHbIE HETOYHOCTH B
OTBETax

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CJIM 33JIaHUE BBIMTOJTHEHO YaCTUYHO, BBIOPAH MPABMIIBHBIN ITyTh PEIICHHS

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISICTCS,
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-3. BoiHy:K1eHHbIe K0JIe0aHUSI KOHCEPBATHBHBIX CHCTEM C JIByMS CTeNEeHSAMH
CBO0OIBI

®opmbl peanausanuu: [luceMenHas padora

17




THun KOHTPOILHOr0 MeponpuaTHA: JlOMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa mnpoBeleHHsI KOHTPOJBLHOro Meponpusitusa: Pabora BBINONHSETCS  Kak
VMHIVBUAYAJIbHOE ToMallHee 3a1anye. Cpok BBINONIHEHUA | Henens

KpaTlcoe CodcpKaHUuE 3alaHUA:
MOMEHTEl HHEPUHH THCKOB H KDYTHIBHBI® KECTKOCTH BATOB 3alaHEL B KadecTe
0600IIeHHBIX KOOPIHHAT BBIOpaTh aGCOMOTHBIE YIIBl (). (, IOBOpoTa mHcKOB. Ko BTopoMy mEcKy
TPHIOKEH MOMEHT M = M;cosQ¢. COCTAaBHTh yPaBHEHHS BBIHY’KISHHEIX KOIeOAHHH H 3aIIHCATh

obImee permenme

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3H3.TB: OCHOBHBIC HpI/IH]_H/IHLI JImd KakHX 3HAaueHHH 4UYacTOT BO3MyIIEHHA () peEIICHHE YPaBHEHHIL

aHaIM3a BEIH JIEHHBIX BBIHY)KICHHEIX KOoIeOaHHH KOHCEPBATHBHOH CHCTEMEL |Mnin+\Kn xl):‘lil)coso_r
v MOKET OBITH ONPEIEIEHO B BHAE X (r) = A (Q) cosQt.

KoaeOanuii KOHCCPBATUBHLIX () ()

CHUCTEM

YMeTh: 3aIIMChbIBATH ypaBHeHI/IH HapucyiiTe rpadHK 3aBHCHMOCTH AMILTHTY/I5I BRIHY:K/IEHHBIX KoTeGaHHIT 1

BBIH HeHHI)IX KOHe6aHI/Iﬁ KOOPJHHATEI x , €CTTH YPaBHEHHA KOITeGaHHI HMEIOT BHT

KOHCEPBAaTUBHBIX  MEXAHUYECKHUX
CHCTEM MU CTPOUTH UX PEUIEHUE C
HUCIIOJIb30BaHUEM TUIOBBIX
METOIUK

mx+2cx—cy=hsin Qr,
1 my—cx+cy=0.

Onucanne MKAJbI OIlEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OleHKa "OTIMYHO" BBICTABISIETCS, €CIIN 3a/IaHNE
BBITIOJTHEHO B MTOJIHOM 00beMe, pellieHre MOAPOOHO U3I0KEHO U aKKypaTHO 0(OpMIIEHO

Ouenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "Xopomio" BeICTaBISETCs, €CII 3aaHIe
BBINOJIHEHO B TIOJJHOM 00beMe, B PELICHNUH JOMYIIEHbl HENPUHIUIHATbHbIE OIIUOKH, €CTh
3aMedaHus K opopMIIEHUIO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoaneHus snanusa: OueHka "y10BIETBOPUTEIBHO" BBICTABIIAETCS,
€CJI pelleHue 33JaHNsI HE JJOBEJICHO JI0 KOHIIA, UMEIOTCS OIIMOKH B BHIYMCIICHUSX, €CTh 3aMeUaHus
K U3JI0KEHUIO U 0(hOPMIICHUIO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BISTBOPUTENIHLHO" BBHICTABIISETCS,
€CJIM 33JJaHUE HE BBITIOJTHEHO WJIH BBITIOJTHEHO HEBEPHO
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JI1s1 KypcoBOro npoexkra/padorsl
6 cemecTp

I. Onucanue KIIVKP

B pamkax BBITIOJIHEHHSI KypCOBOW pabOTHl CTYACHTHI BBIMOJIHSIIOT WHAMBUAYAJIBHOE 3aJIaHUE TI0
aHaM3y COOCTBEHHBIX U BBIHYKICHHBIX KOJICOAHWI KOHCEPBATHBHOW CUCTEMBI C IBYMS WIIA TPEMSI
creneHsMu cBoOonbl. PabGora cocroutr wm3 Tpéx wuacrei. 1. CoOcTBeHHBIE KOJIEOAHUS
KOHCEpBAaTUBHOM cucTeMbl. CpoOK BBINOJHEHUsS 7 Henenb. 2. BbiHyXkAeHHbIE KoJieOaHUS
KOHCEpBaTUBHOM cucTteMbl. Cpok BbllodHEeHHUS 3 Henenu. 3. [locTpoeHue OIEHOK 4acTOTHOTO
CIIEKTPa U aHAJU3 C MOMOIIBI0 TEOPEM O YACTOTHOM CIEKTPE KOHCEpPBATUBHOU cucTeMbl. Cpok
BBIIIOJIHEHUS 4 HENEIH.

11. Ilpumepul 3a0anus u memol padomaot

[Tpumep 3amanus

PaccMaTpHBaeTCA BHAKCHHE B BEPTHKATHHOM
ILTOCKOCTH IIEPEBEPHYTOr0 MAATHHKA [UTHHBI 2L ¢
TOYEYHOM Maccoii /i  HA KOHIIE H CBA3AHHBIX C HHM
Ipy30B. MacChl IPY30B n1 . KECTKOCTH NPYAHH ¢
TIpyAHHBI KPENATCA K CePETHHE CTCPAKHA.

B 110/10/KeHHH PABHOBECHSA MAATHHK 3aHHMAET
BEPTHKATHHOE MOTOKEHHE, PYKHHBI HE HAPAKCHBI

B kauecTse 0GOGLICHHLIX KOOPHHAT BEIGPATh
YT01 OTKIOHCHHA MAATHHKA @ H a0COTOTHBIE
KOOPIMHATHI TPY30B X,. ., . [UTHHBI IPYAHH B
HEHATPKEHHOM COCTOHHH PaBHBI .

g

. ¢
CunTath *] =k — . mogo6paTh 3HaYeHHE k TaK.
m

UTOGHI [10JI0KEHHE PABHOBECHSA MAATHHKA GbLTO
YCTOIYHBEIM.

TemaTuka KII/KP:

JlnHamuKa KOHCEpBAaTUBHOM CHCTEMBI. Y paBHEHHS COOCTBEHHBIX KOJIeOaHUHN U MOCTPOSHHUE UX
peteHus. Beinyk/1eHHbIE KOJIeOaHHsI KOHCEPBATUBHBIX CHCTEM, IIOCTPOCHUE PEIICHUST YPAaBHEHHI
C TIOMOIIIBIO Tepexojia K HOpMalbHBIM KoopauHaTaMm. ['apMornueckue Ko HUIueHThI BIUSHUS.
Ouenku Panes u Jlankeprest 9acToTHOTO criekTpa. Teopembl Pasesi. YacToThl CBA3aHHOM CUCTEMBI

KM-1. Ouenka BpmmosaHenus pasgena 1 KP: «CoOcrBeHHble KoJIeOaHUSI KOHCEPBATHBHOM
CHCTEMbI»
Onucanue MKaJIbI ONCHNBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HAHUA: 3alaHie BBIIOIHEHO TOIHOCTBI0. OdopmMieHue
pacyeTHbIX U rpauyeckrx MaTepHuasIoB BHIIIOJHEHO Ha BHICOKOM YPOBHE.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6blNOJHeHUs. 3HaHUs: 3a1aHie BBITOIHEHO OIHOCTHIO. JlomycKaroTes
HETPUHIIMITAATBHBIC HETOYHOCTH B M3JI0KEHUH MaTepuaiia. EcTh 3aMeuanus K 0(OpMIICHHIO

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue Xxapaxmepucmuku 6bINOJHeHUs. 3HaHUs: 3alaHie BBITIOJIHEHO B OOJIBIION CTENICHH, HO HE
noJHOCThI0. OhopMIICHHE pAaCUETHBIX U TPaPUUECKUX MATEPHAIOB BBIMIOJHEHO
YIOBJIETBOPUTEIHHO. FIMEIOTCS HETOUHOCTH B M3JIOKEHHH MaTepralia

19



Oyenka: 2
Onucanue xapakxmepucmuku bINOIHeHUs 3HaHUs: 3aJaHue B IIEJIOM He BhINoaHeHO. OdopMiicHHEe
pacueTHBIX U rpagUUecKrX MaTepUaIoB HE yIOBIETBOpsET TpeOoBaHUsAM. MIMeroTes
MPUHIMITHATBLHBIC HETOYHOCTH B U3JI0KEHUU MaTepralia

KM-2. Onenka BbinojiHeHusi pasgena 2 KP: «BpiHykaeHHbIe KOJIe0aHNS KOHCEPBATHBHOM
CHCTEMbI»
Onucanue MKaJIbl OCHNBAHUS

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuku binNOJIHeHUs 3HaAHUs: 3aJaHUue BBIITOJIHEHO MOIHOCTHI0. OdopMiicHHE
pacUeTHBIX U rpaUUIeCKIX MaTEPUAIOB BBITIOJHEHO HA BEICOKOM YPOBHE.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuku blNOJIHeHUs: 3HaHUs: 3aJaHue BBIIIOIHEHO MOJHOCTHIO. JlomycKaloTes
HENPHUHIIAIIAATbHBIC HETOYHOCTH B M3JIOKCHHH MaTepuaia. EcTh 3amedanus K 0(hopMIICHUIO

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 8bln0JIHeHUs 3HaHUs: 3aJaHAE BBITOJIHEHO B OOJIBIION CTEICHU, HO HE
moJIHOCTBIO. OopMIIeHHE paCYCTHRIX U TPpaUUECKUX MAaTEPHATIOB BBIITOJIHEHO
YIIOBIICTBOPUTEIBHO. FIMEIOTCSI HETOUHOCTH B M3JIOKCHHH MaTepHalia

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnOJIHeHUs 3HaHus: 3aaHue B 1IEJIOM He BbITIoIHeHO. OdopmiieHue
pacYeTHBIX U TpadUIeCKIX MaTEPHUAIOB HE yIOBICTBOPsIeT TpeOoBaHUAM. MIMeroTcs
[MPUHIMITHAIbHBIC HETOYHOCTH B U3JI0KEHUH MaTepralia

KM-3. Ouenka Bbinoganenuss pasgeqa 3 KP: «Teopembl 0 4acTOTHOM cCHEKTpe
KOHCEePBATHBHOM CHCTEMbI»
Onuncanue MWIKAJbI OLCHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 6bINOJIHeHUsA 3HaHUs: 3aJaHUue BBIIIOJIHEHO MOTHOCTHI0. OdopMieHue
pacYeTHBIX U rpaUIeCKIX MaTEPHUAIOB BBITIOJHEHO HA BHICOKOM YPOBHE.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuku 8bINOJIHeHUs: 3HaHUs: 3aJaHue BBITTOIHEHO MOJHOCTHIO. JlomycKatoTes
HENIPUHIAITAATbHBIC HETOYHOCTH B M3JI0KCHHH MaTepraia. EcTh 3aMedanus K 0(hopMIICHUIO

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucarue xapakxmepucmuxu bINOJIHeHUs 3HaHUs: 3aJJaHUe BBIITOJIHEHO B OOJIBIIION CTENEHH, HO HE
OJIHOCTBIO. OopMITeHHEe pacUSTHBIX U T'PpaUUECKUX MAaTEPHAIIOB BBIITOJIHEHO
yIIOBJIETBOPUTENHHO. IMEIOTCS HETOUHOCTH B M3NIOKEHUHU MaTepuaa

Oyenka: 2
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJJaHue B 1IeTIOM He BhINoaHeHo. OdopMieHme
pacueTHBIX U rpapUUIecKuX MaTepHUaIoB HE YIOBIETBOpsET TpeOoBaHUsIM. MIMeroTcs
MIPUHIMITHATBFHBIE HETOYHOCTH B U3TIOKEHUHU MaTepualia
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3AMEHAIIIOHHBII BHJIET Ne 4 3:;“:":’;:;;“
MOIT no kypey "Teopis kogedannil i JHHAMIK MatnH"
IHMIT kadeapa PN TulIM « » 202 1.

1. Teopema Ko 1714 HeoTHOPOIHOH CHCTeME] THHEHHEIX TH(depeHIHATEHEX YPABHeHHIT ¢
HOCTOAHHEIMH KO3 rmmentamu. Oinee pelleHHe HeOIHOPOIHOM CHCTEMEL

2. Onpesenennie ynpaBmieMocTH. HeoOXomuMble H J0CTATOWHBIE YCAOBHA ITOTHOI
ynpaerseMocTH o Kamvaiy. CHCTeMEL O CKaTSpHEIM YIPaBTeHHeM.
3. 3anaua. OnpefeiuTs YCIOBHA ACHMIITOTHUECKOH YCTOMMHBOCTH TPHRHATLHOIO PElICHHA
YDaBHEHHA
X+2¥+ax+bx+x=0.

IIpoueaypa nposenenus

DK3aMeH TPOBOJUTCS B YCTHOH ¢opMe 1O OwuieramM B BHJE IOATOTOBKH W HM3JIOKCHUS
pa3BEepHYTOrO OTBeTa. BpeMs Ha BBINOJHEHUE 3K3aMEHALIMOHHOTO 33/1aHUs U MOArOTOBKY OTBETA -

90 munyT

L. Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 08

0ce60€enun 0ucuunﬂuubl

1. Komnerenuus/Uuaukarop: UJI-1pnk-2 [Ipumensier annapat Teopuu KoleOaHuid st
MCCIICIOBAHUS TUHAMUKH MEXATPOHHBIX CUCTEM

Bonpocel, 3a1anns

1.CobcTBeHHBIE KOJIE0AaHUSI CUCTEMBI C OJTHOM CTENEHbI0 CBOOOIbI TP HAJTUUUU
nemndupoBanus. Ciryyan HyJI€BOTo, Majioro u 0oJsboro Kko3dduuuentos Tperus. Bua
pelieHust ypaBHEHHUH Koie0aHui

2.Heo6xoanMble U 1OCTaTOYHBIE YCIOBHS aCUMITOTHYECKONW YCTOWYMBOCTH. Y CIIOBHE
I'ypBuna. Teopema JIbenapa-Illunapa

3.CteneHb yCTOWYMBOCTH XapaKTEPUCTHUECKOTr0 MHOrowIeHa. KonebaTenbHoe 3B€HO BTOPOTO
nopsiika ¢ 3aTyxaHueM. [1110ckocTs KOpHEl XapakTepUCTUUECKOTO YPaBHEHM . 3aBUCUMOCTD
CTENEHH YCTOMYMBOCTH 3B€HA BTOPOTO MOPsAKA OT BEIMUMHBI KoddduiireHTta
nemrndupoBanus. MakcumalnbHasi CTEIEHb YCTOMYUBOCTH

4. 3agava ynpaBiaeHUsI MOOMIIBHBIM POOOTOM I10 TTOKA3aHUSIM ONTHYECKON JIMHEUKU. Bb1oop
3HaYeHUH MapamMeTpoB, 00ECIIeUNBAIOIINX MAKCUMAJIbHYIO CTENIEHb YCTOHUYNBOCTH

5. Marpuynast skcrioHeHTa. CBSI3b BECOBOM MaTpHIIbl CUCTEMBI 1 MATPUYHOM 3KCIIOHEHTHI.
Teopema I"'ammiibrona-Kamu. Ilpumenenune teopems! I'amunbroHa-Kanu i npencraBieHus
BECOBOW MaTpPHUIIBI CUCTEMBI B BIJI€ OTPE3Ka CTENIEHHOTO psiia OT MaTPHUIbl CUCTEMBI
6.YnpasiseMas TMHeWHasa cuctema. OmnpeneneHye ynpasisieMocTy. Perenne ypaBHeHU
YIPaBIAEMOM JIMHEWHOW CTAIIMOHAPHON CUCTEMBI ¢ TOMONIBIO Teopembl Ko, Matpuna
ynpasisgeMoctu. O6001eHHbIN BekTOp yrnpasinenus. Kputepuit Kanmana neo6xoaumoro u
JIOCTATOYHOTO YCJIOBUS MOJHOW yIPaBiIsieMOCTH. CUCTEMBI CO CKATSIPHBIM YIIPaBICHUEM
7.CucteMbl ¢ 00paTHOM CBS3bI0. YIIPABIEMOCTh CUCTEM C 00paTHOU CBA3bI0. BO3MOXKHOCTD
obecrnieueHnss HeOOXOIMMOT0 KaueCTBAa MEPEXOIHBIX MTPOLECCOB B MOJHOCTHIO yIpaBiIsieMOn
CHCTEME CO CKaJIIPHBIM YIPABJICHUEM 3a CUET yIpaBJIeHHUs B BUJE 0OpaTHO CBS3H 110
rapamMeTpam COCTOSTHUS

8.3aa4a ynpaBieHUsI MaHUIYJISITOPOM KOHEYHOM JKECTKOCTH. BbIBOA ypaBHEHMH. AHANN3
yrpasisieMocTH 1o kpurepuro Kanmana u no kpurepuro Xayryca. [loctpoenue ynpaBieHus B
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BUzie 00paTHOM CBsA3M IO apameTpam coctostHus. O0ecrieueHre 3aJaHHOTO KauyecTBa
HEepexXoAHOTO Mpolecca

3amHcaTh peleHHe THHEHHOTO HeOHOPOTHOTO i () epeHIIHATEHOTO YPABHEHHS
9 I-5%+6x=¢".
O“pe,]e,'l"l’b yciaosue ACHMITTOTHUYECKOI yc]()ﬁ‘l"BOc'l" [p”B"a:lLHUrO pt.’u.lfH”ﬂ CHCTEMEI

YpaBHeHHH
X+x+ax—y=0,

10 y+y-x+av=0.

HaiiTi 5KCHOHEeHTY OT MaTpPHIIEI

TIpuBectH k popme Komu 1 Heene1oBaTh yIPaBIieMoCTh [0 KpHTepHio Kanvana
12 Lo—mglo=—u, L=u.

MartepuaJbl 1Jis1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakoe n3 3anucanHbiX AuddepeHInaIbHbIX YPaBHEHUH SBISIETCS TUHEHHBIM?
OTBETHI:

a)x + axx + bx = sin(t)
0) x + ax + bx = tan(t)

B) x + ax? + bx = exp(t)
BepHsiii oTBeT: 0)

2.Bribepute BapuaHT oTBeta: BecoBas dyHkius nuddepeHnuanbHOro ypaBHeHus x + 2x +
10x = sin(t) paBHa

OTBeThI:
a) etsin(t)
6) e~ tsin(3t)

3
e 3tcos(t)

B) —
r) e 3tcos(t)

BepHbiii oTBeT: 0)
3.Beibepute npaBuiibHy0 GopMyIHpOBKY KpuTepusi CTOM0IB aCUMIITOTHYECKOM
YCTOMYMBOCTH TPUBUAIIBHOTO PEIICHUS TUHEUHOW CUCTEMBI

OTBeTsI:
a) Ecnu Bce k0a(pUIIMEHTHI XapaKTepUCTUUECKOTO YPaBHEHUS TMHEHHON CUCTEMBI C
MOCTOSTHHBIMU KOA((DUIIMEHTAMH TTOJOKHUTENBHBI, TO TPUBHAIBHOE PEIICHNUE YPaBHEHUS
ACUMITTOTUYECKH YCTOWUYHUBO.
0) Ecnu TpuBHManbHOE pelieHrne JMHEWHON CUCTEMBI € TIOCTOSIHHBIMU KOA(PGUITUEHTAMH
ACUMITTOTUYECKH YCTOWYHBO, TO BCE KOI(PPHUIIMEHTHI XapaKTePUCTUUECKOTO YPAaBHEHUS
MMEIOT OJIMH 3HAK.
B) Eciu TpuBHanbHOE pelieHne THHEHHON CUCTEMBI € TTIOCTOSTHHBIMH KO3 QUITMEHTAMH
ACUMITOTUYECKH YCTOWYUBO, TO BCe KOA((DUIIMEHTHI XapaKTePUCTHIECKOTO YPaBHEHUS
MTOJIOKUTETBHBI.

Bepwbsiii oTBeT: 0), B)
4.Kakue u3 ceMeicTB (a30BbIX TPAEKTOPUN COOTBETCTBYIOT ACUMIITOTHYECKH YCTOMYHBOMY

MOJIOKEHUIO PABHOBECHSI
OTBETHI:
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Bepwbiii otBeT: 0), I)
5.Kakoe u3 ceMeicTB (a30BBIX TPACKTOPUH COOTBETCTBYET “NIEPUOJIMUECKUM ™’ 3aTyXAIOIIHM

KonedanusIM?
OTBeTHI:

ANS)

) by

BepHurliit oTBeT: 1)
6.Kaxoe u3 ceMeicTB (a30BbIX TPAEKTOPHIL COOTBETCTBYET «allepUOAUYECKUM) 3aTyXaOIIUM

KonedanusaIM?
OTBETHI:

ANSE

n n e)

BepHbiii oTBeT: a)
7.Ha npuBe€HHBIX pUCYHKaX MMOKa3aHO PaCMOIOKEeHNE Ha KOMILIEKCHOM MIIOCKOCTH KOpHEH
XapaKTEPUCTUUECKOTO YPABHEHHUS JIMHEHHON OJHOPOTHON CUCTEMBI C MOCTOSIHHBIMU
koadunmentamu. Kakoe pacmnonoxeHrne KOpHEH COOTBETCTBYET ACUMIITOTHYECKH
YCTOMYMBOMY TPUBUATHHOMY PEIICHUIO?

OTBeTsI:

ImA, A ImA F\ A

a) 6) B)

Bepuslii oTBeT: 0)
8.Ha pucynke npueneHs! rpaduKy pelieHuid ypaBHEHUS BBIHYK/IEHHBIX KosieOaHUi
rapMOHUYECKOT0 OCIIHIUIATOpA MO/ eiiCTBUEM rapMOHMYECKOro Bo30yxaeHus. Kakue u3
MpUBENEHHBIX I'pa)KOB COOTBETCTBYIOT HEPE3OHAHCHOMY CIIy4aro?

OtBeThI:
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BepHrliii oTBeT: a), B)
9.Kakas 3anuch MaTpulsl yrpasiasieMocTd KanmaHa i1 cuCTeMbl ypaBHEHHN paBUJIbHAS

11 =dax,. .'li':J =y

OTBETHI:
a) o) B)
(0 a ) 0 1 (0 0
1 0 a 0 1 a

BepHriii oTBET: a)
10.5BnsteTcs Tu TUHAMHUYECKasi CUCTEMa, ONTUCHIBaeMast OTHUM YPaBHEHUEM BIIOJIHE
YIpaBISIEMOM?
OTBeTHI:
a) J1IA
0) HET
BepHriii oTBET: a)

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6binoIHeHUs 3Hanus: BcecTopoHHee CUCTeMaTHYeCKoe ri1y0oKoe
3HAaHWE MaTepuaia

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus: IlonHoe cucTeMaTnueckoe 3HaHUE MpeaMeTa
TIPY JIOMYIIICHUH HEMTPUHIIAITAATBHBIX OITHOOK

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6bIN0IHEHUs 3HanusA: 3HaHHe MaTepuaia B 00bEéMe, He0OX0AUMOM IS
JanbHenei yueOrl 1 paboTsl 1o mpodeccun

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: OOHapYKEHbI Cephe3HbIC MTPOOLITBI B 3HAHUU
MaTepuaia. JlonymeHbl MPpUHIMITHAIBHBIE OIIMOKY MPH BBHITOJIHEHUH 3aJaHUS

1I1. Ilpasuna évicmasnenun umo2080i OUeHKU no Kypcy

HtoroBasi oreHKa MO Kypcy ompenensiercs B COOTBETCTBUU ¢ I[lonokeHneM o OalibHO-
pedTtuHroBo cucreme s cryneHtoB  HAY «MDOW» Ha OCHOBaHMM CEMECTPOBOM H
9K3aMEHAIIMOHHOM COCTaBIISIOIINX

6 cemecTp

dopMa NPOMEKYTOUHOM aTTecTalumu: DK3aMeH
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IIpumep Onnera

- Vrsepanato:
IKRIAMEHALIIOHHBII BILTET Ne 30 m“‘:}:::ﬂ‘::m
) l ’)II KAGEIPA PMIIIM

TEOPHS KOTEBAHHI H THHAMHEA MAIIHH ~ TPVTILA “« » 202 r.

1. JIuHaMBueckuil racuTelh KoneGaHuii Oc3 eMngupoBanns. [T0CTAHOBKA 3aJauH, BBIBOI YPABHCHHI,
HOpMATH3aEA. JacTHOC PCMICHHE YPABHCHHT BEIHYAICHHEIX KolcGanuii, ATX oCHOBHOI MacChl.

2. IToctpocHHe olicHOK Patea # TaHKCpICA B 3a1a4¢ 0 KOMCCAHHAX CTPYHEI ¢ JAKPCINICHHBIME KOHIIAMH,

3. 3ajaua. OmnpeleTHTh ASTEPMHHAHTHERIE JETHTETH H HHBAPHAHTHBIE MHOKHTETH MOTHHOMHATEHOM
MATPHITBL

-1 A-2 1

1 A-2)

£(n)=

(-4 1 1)
1

IIpouenypa npoBenenust

DK3aMeH TPOBOJUTCS B YCTHOH ¢opMe 1o Owuneram B BHJE TMOATOTOBKH U HM3JIOKEHUS
pa3BepHYTOro OTBeTa. BpeMs Ha BBIOIHEHHE SK3aMEHAIMOHHOTO 3a/IaHUs U MOJTOTOBKY OTBETA -
90 munyT

L Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuunss/Muaukarop: UJI-1pnk-2 [Ipumensier annapat Teopuu KoJeOaHuid st
HCCIICIOBAHUS TUHAMUKH MEXATPOHHBIX CUCTEM

Bonpocel, 3a1anns
1.Metox BynrakoBa pemnieHus CHCTEM JIMHEHHBIX OJJHOPOAHBIX A depeHInanbHbIX
YPaBHEHMH € MOCTOSSHHBIMU KO3 durentamu. CTpyKTypa peleHus B cilydae
JEHCTBUTENBHBIX IPOCTBIX M KPATHBIX KOPHEH XapakTepucTuyeckoro ypapHenus. Ciyuai
IIPOCTOM Mapbl KOMIUIEKCHO-COIIPSKEHHBIX KOPHEN XapaKTEPUCTUYECKOIO ypaBHEHUS
2.IlonoxutenbHO onpeneneHHas kBaapatuunas popma. Kpurepuit CunbBectpa. Y cioBue
YCTOMYMBOCTH BEPTUKAIBHOTO TIOJIOKEHUS ABYX3BEHHOTO MOAIPYKMHEHHOTO MAasiTHUKA
3.YpaBHeHMs MaJIbIX KOJI€OaHHUI KOHCEPBATUBHOW CUCTEMBI OKOJIO MTOJIOKEHUSI PABHOBECHSI.
XapakTepUCTUYECKOE YPaBHEHNUE, IEHCTBUTEIBHOCTh KBaPATOB KOPHEN
XapaKTEepUCTUYECKOTO ypaBHEHUS. [ IIOCKOCTh KOpHEN XapaKTEPUCTUYECKOTO YPAaBHEHHUS
KOHCEPBATUBHOM cUCTEMbI. YacTOTHOE ypaBHEHUE
4.3anava 0 KojIeOaHUAX CTPYHBI C 3aKPETVICHHBIMUA KOHIIAMH. Y PaBHEHHSI COOCTBEHHBIX
KoJIeOaHU HUTH C TpeMs Ipy3aMu, HopManuzauus. YactoTHelil cnektp. @opMmel kosebaHuit
5. BeiHyX/1eHHbIE KOJIeOaHUsI CTPYHBI C IOJIBUYKHBIM JIEBBIM KOHIIOM. ["apMoHMueckue
K03 puLreHTH! BIUsHUS. Pe30HaHCHbBIE M aHTUPE30HAHCHBIE YaCTOTHI
6.luHamMuueckuii racuteb Kojebanuii ¢ femndupoBaHueM. Y paBHeHUs koaebanuid. Cioydaii
0EeCKOHEUHO 0OJIBIIOrO TPEHUS, pe30HAHCHAsI YacToTa CBsI3aHHOMU cucTtembl, AUX.
AMIITUTYAHO-9aCTOTHASI XapaKTEPUCTUKA IIPH ITPOU3BOJIBHOM TpeHHUH. IlocTpoeHune pemenus
ypaBHenuii JAI'K npu Hanmuuu aemndupoBaHus. MeTo1 KOMIUIEKCHBIX aMILTUTY/]
7. YcroiiunBble KOHCEepBaTUBHBIE crcTeMbl. YacTHoe Panes, ero cBoiicTBa. BepxHss oneHka
Panest kBagpaTa nepBoil cooOcTBeHHOM YacToThl. HikHAs orleHKa JlaHkepiiest KBajpaTa nepBoit
COOCTBEHHOM 4aCTOTHI.
8.Konebanus cucteMsl IByX MasiTHUKOB cO c1abo0i keCTKOCTHOU cBA3bI0. buenus. [lepexauka

SHCPIUH.
3. 3amaua 3ammpcaTs 00Inee pelneHHe YPaBHeHH T c0OCTERHHEX KoTeOaHuiL

d

M
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3. 3ama=a. Hafitn onenky Pazes neppoi coOc TBeHHOH 9acTOTEL

= =

10.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.BriOepuTe BepHBI BapHAHT 3aIIMCH YPABHEHHI MaJIbIX KOJICOAaHWH KOHCEPBAaTUBHOM
CHUCTEMBI (X - BEKTOP IMePEMEHHbIX cocTosiHus, M - nHepuuoHHas MaTpuna, K - marpuna
JKECTKOCTEH)
OTBeThI:

1 2 3

M x+ K x =0 M x-K x =0 M x+K x =0
wen) (1) ()t ) ()R} (e () (e} () el

Bepnsiit otBeT: 1
2.BriGepute u3 npeIoKEHHBIX POPMYIUPOBOK KpuTepus CuiibBeCcTpa MNpaBUIIbHBINA BapUAHT
OtBeTsl:
a) CummeTpuyHasi MaTpHIia MOJIOKHUTEIBHO ONPEIENIEHA, €CIIU €€ ONPEAETUTENb OJI0KUTENIEH.
6) CummeTpuyYHas MaTpULA OJI0KUTEIBHO OIPEIETICHA, €CIIU MOJIOKUTEIIbHBI BCE 3JIEMEHThI
IJIaBHOU JHAroHAaJIH.
B) CuMMeTpHUYHasi MaTpULia MOJIOKUTENIBHO ONpPEIeeHa, TOrAa U TOJIbKO TOI/ia, KOrja
[I0JIO’KUTEJIbHBI BCE IMArOHAJIbHBIE MUHOPBI.
BepHblii 0TBET: B)
3.Kaxoii n3 nNpensyio;KeHHbIX BApUAHTOB 3aIIMCH YaCTOTHOIO YPABHEHMs YCTOWYMBOU
KOHCEpBAaTUBHOM cucTeMbl BepHbIil ( M - uHepunonHas marpuna, K - marpuna sxectkocTei).
OtBeTsl:

1 2 3

det(K+o™M)=0 det(K-o'M)=0 det(M+o'K)=0]

BepHnrriit otBeT: 2
4.BpiOepuTe MpaBUIIbHOE MPEACTABICHNE KHHETHUYECKON YHEPTHH KOHCEPBATUBHON CUCTEMBI B
OKPECTHOCTH TOJIOKEHUSI paBHOBECHSI (X - BEKTOP MEPEMEHHBIX COCTOsIHUSI, M - HHepIIMOHHAS
MaTpuLa).

OTBeTHI:

1 2 3

T=—x" M x r=txwm s’ T=
Lar ) {moxan | { ] 2 (e | (=) (L=m)

1

Bepnsiit otBeT: 1
5.001m1ee penieHre ypaBHEHUH MaJIbIX COOCTBEHHBIX KOJICOAHUH KOHCEPBATUBHOW CHCTEMBI
umeer Bua x(t) = Y=,  Vim(t), rme n;(t) - pemenue st HopManbHBIX KoopauHaT. Kakoii
BUJI UMECT MOKET UMETh PEIICHHUE /TSI HOPMAJIbHON KOOPIMHATHI, €CITH TOI0KEHUE
PaBHOBECHSI HEYCTOMYHBO?

OtBeThI:
a) n;(t) = Crexp(at) + Cpexp(—at),
6) n;(t) = Cjycos(wt) + Cjpsin(wt),
B) 1;(t) = Ciyt + Ciz.

BepHblii oTBeT: a), B)
6.XapakTepUCTUYECKOE ypaBHEHHE KOHCEPBATUBHOM cucTeMbl umeet Bu: det(MA? + K) =
0. BeiOepuTe U3 npenioKEHHBIX BApUAHTOB MPABUILHOE YTBEPKICHHE (BO3MOXKHBI HECKOJIBKO
OTBETOB)

OtBeThI:
a) MHMMas 4acTh KBAIPaTOB KOPHEH XapaKTEPUCTHUECKOTO YPaBHEHUS KOHCEPBATUBHBIX
CHCTEM OTJIMYHA OT HYJIS.
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6) KBagpaTsl KOpHEH XapaKTepUCTHUECKOTO yPaBHEHUS JCHCTBUTEIbHBIC.
B) KBazparbl KOpHEH XapaKTepUCTUYECKOTO YPAaBHEHUS JIEHCTBUTENbHbIE U OTPULIATEIbHBIE.
r) KBagpats! kopHeil XapaKTepUCTHUECKOTO YPaBHEHHS JCHCTBUTEIbHBIC U MTOJIOKUTEIIbHBIC.
BepHnsiii otBeT: 0), B), T)
7.Bb10epuTe U3 NpeI0KEHHBIX BAPUAHTOB ITpaBUWiIbHOE yTBepkaeHUE (M - nHepLHOHHas
matpuna, K - Matpua xectkocteit, U - N-MepHblIit cronben, w?,i = 1 + n - kBagpaThl
COOCTBEHHBIX YacCTOT)
OTtBeThI:
a) Hactroe Panes R(U) 310 ckansipHast MOJIOKHUTEIBHO ONpeAeiEHHas (yHKIHS, paBHASI

UTKU
R(U) T uTmu’ T
6) Yactuoe Panest R(U) o ckanspuas Gpynkuus, papuas R(U) = 'ZTIZ:; :

B) Yacthoe Panes R(U) > w?, rie w?,i = 1 + n - KBajpaThl COGCTBEHHbIX YacTOT.
r) Yactaoe Panes min(w?) < R(U) < max(w?).
l L

BepHblii oTBeT: a), 1)
8.Br1OepuTe NpaBUIIbHBIN BapuaHT OTBETA

OTBeThI:
a) CoOcTBEeHHBIE U NaplUalIbHbIE YaCTOThI 3aBUCAT OT BbIOOPA 000OIIEHHBIX KOOPAUHAT.
0) CoOcTBEeHHBIE W MApIHATIBHBIE YACTOTHI HE 3aBUCAT OT BHIOOPA 0000MIEHHBIX KOOP/MHAT.
B) COOCTBEHHBIE YACTOTHI HE 3aBUCAT OT BbIOOpa 000OIEHHBIX KOOPAMHAT, a HapLUaJIbHbIE
YacTOTHI 3aBUCAT OT BIOOpa 000OMIEHHBIX KOOPIMHAT.
r) CoOCTBEHHBIE YacTOTHI 3aBUCAT OT BbIOOpa 000OIIEHHBIX KOOPIUHAT, a MaplHaIbHbIe
YacTOThI HE 3aBUCAT OT BHIOOPA 000OIEHHBIX KOOPAUHAT.

BepHsiii oTBET: B)
9. BLI6epHTe HpaBI/IJII)HI)II/I BapI/IaHT orBera: "HacTOTHBIN crieKTp KOHCGpBaTI/IBHOI/I

cucTeMbl W3 < w3 < -+ < W2 W 9ACTOTHBI CTIEKTp CBA3AHHOM CHCTEMBI W? < W3 < «++ <

g),%_l(HanoxceHa OJTHa JIMHEWHas CBsI3b) CBA3aHbI COOTHOLIEHUEM"

OtBeTsI:
a) w§<£)§<w§s5)§s---s5)i_lsw§.
0) w? < w? ws, .., wi | < w?.

BepHblii oTBeT: a)
10.Bb16epute nmpaBUIbHBIE BAPHAHTHI OTBETA

OTBeThI:
a). Jlunamuueckuil racurenb konebaHuii 6e3 TpeHus 3pPEKTUBEH TOIBKO Ul YaCTOT
BO3MYIICHUS, OJM3KUX K YaCTOTE TaCUTEIISI.
0). Jlunamuueckuii racutens Kosnedanuit 06e3 TpeHus: 3¢(HEeKTUBEH MPH JHOBIX YacTOTaX
BO3MYIIICHUSI.
B). luHaMu4eckuii racuTenb kojaeOaHuil ¢ TpeHueM 3¢ (eKTUBEH TOJIBKO JUIS YacTOT
BO3MYIICHUS, OJM3KUX K 9aCTOTE TaCUTEIISI.
r). Junamudeckuii racutens Konebanuil ¢ TpeHueM 3¢ (eKTUBEH MPH JHOOBIX YacTOTaxX
BO3MYIIICHUSI.

BepHnbiii oTBeT: a) T)

II. Onucanue wikanvl oueHuBanUA
Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80

Onucarnue xapakmepucmuxu 6bInoJHeHUs 3HaHus: BcecTopoHHee cuCTeMaTHYeCcKoe TITy0oKoe
3HAHHE MaTepuaia
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu ebinonenus 3uanus: 11oaHoe cucTeMaTniyeckoe 3HaHUe peIMeTa
MpH JONYNICHUN HEPHHIUITUATLHBIX OIIMO0K

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmukuy 6blN0IHeHUs 3HaHUA: 3HaHHE MaTepraia B 00bEMe, He0OXO0AUMOM JIst
JanpHEerIel yaeonl 1 paboThl Mo npodeccuu

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: OOHapYKEHbI Cepbe3HbIC MPOOEITBI B 3HAHUU
MaTepuana. JlonymeHsl MpUHIUITHAIBHBIC OIIMOKH MTPH BBHITOJIHEHUY 3aJaHHUS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

HtoroBas omeHka o Kypcy ompenensiercss B cooTBeTcTBuM c llonokeHuem o OamibHO-

peiituHroBol cucreme miua crygeHtroB  HUY «MOW» Ha OCHOBaHMM CEMECTPOBOH H
9K3aMEHAIIMOHHOMN COCTABJISFOIINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

6 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa mMpOBOIUTCS IO OMIIETaM, COACPKAIIUM KITFOUEBBIC BOIIPOCHI IO TEOPETUUECKOMY
MaTepualy U BOMPOCHI MO MPEICTaBICHHBIM K 3al[UTe OTYETaM M0 KypCOBO# paboTe

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu ebinoaneHus sHanus: Bee 4actu paboThl BBIOJHEHBI BepHO. B
MPEJICTABIICHHOM OTYETE 110 KypCOBOW paboTe pelIeHre 3aa9u Mo Ipo0HO U3II0KEHO B aKKypaTHO
oopmieno. Ha Bce Bompockl Ouiiera 3amuThl 1aHbl Pa3BEPHYTHIC TIPABUIIBHBIC OTBETHI.
JlommyckaroTcss He3HaYUTEIbHBIC TOTPEITHOCTH B OOPMIICHUH OTYETA.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakxmepucmuku eblnoaHenus 3Hanus: Bee 4actu paboThl BBITOJIHEHBI BepHO. ECTh
3aMe4yaHus 10 U3JI0KEHUIO U ohopMIteHUIO 0TYETa 110 KypcoBoi pabote. Ha Gonbiryro 4acth
BOIIPOCOB OMJIeTa 3alUTHI JaHbBI IIPABUIbHBIC OTBETHI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: Pabota mpenMyiecTBEHHO BBIITOIHEHA.
Hapymens! cpoku caauu oTu€Ta 1o KypcoBoii pabote. ECTh cyliecTBeHHbIE 3aMeUYaHHUsI 110
M3JI0KEHUI0 1 opopMiteHHI0 0Tu9éTa. OTBETHI Ha BOITPOCKHI OMIeTa HEYETKHE U HETIOJHBIC.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

HTorosas orieHKa 3a KypcoBYyIO paboTy ompesensercs B cooTBeTcTBUHU ¢ [lonoxxeHuem o 6amibHO-
peiiTuHroBoit cucreme s cryaeHtoB HUY «MOW» Ha ocHOBaHMU CeMECTPOBOM M 3au€THOM
COCTABJIAIOLIUX
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