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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. [TK-14 cnocoGHOCTBIO MPOSKTUPOBATH MAIIMHBI 1 KOHCTPYKITUHU C YU4E€TOM TpeOOBaHUMA
obecrnevyeHns UX MPOYHOCTH, YCTOMYNBOCTH, JTOJITOBEYHOCTH U 0€30MacCHOCTH, 00eCTIeUeHUS
HAJIEKHOCTU U U3HOCOCTOMKOCTH Y3JIOB U JIeTalei MalliH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KoMrnbroTepHOE 3a/1aHKE
1. KM-5 3amauu ynpasienus u ctabunusanuu aprkeHus (PacuetHo-rpaduueckas padota)

Dopma peanuszauuu: [TucbmenHas padora
1. KM-4 YcroitunBoCTh 10 IEpBOMY MPUOIMKEHNIO. BiinsHNE pa3InyHbIX CUIT Ha
YCTOMUMBOCTBH paBHOBECHsI KOHCEpBaTUBHOM cucteMsl (KoHTposibHas padora)

DPopma peanmsanuu: [Iposepka 3ananus
1. KM-1. Pemienue nHauBUyaIbHOM 3a/1auu 10 paszjaeny 1 YcToiuuBOCTh IBHKEHHUS.
OcHOBHBIE TOHATHS U T€OPEMBI npsiMoro Metoja Jismynosa. (Pemenue 3amnayq)
2. KM-3. UuauBuayanbHas 3aja4a 11l CAMOCTOSITEIBHOTO BBIIOJIHEHUS MO pa3ieny 2
Y CTONYMBOCTH CTAIMOHAPHBIX JIBIKeHUM (Pemenue 3amayq)

®Dopma peanuzaru: YctHas hopma
1. KM-2. YcTabiit onpoc mo pazaeny | YcroituuBocTs ABuxkeHUs. OCHOBHBIE TIOHITHS U
TeopeMsl npsimoro merona Jisnynosa (Komnoksuym)

BPC nucuuminHbl

3 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %o
WNnunexe KM- | KM- | KM- | KM- | KM-
Pa3ngen nuciuIninHbl KM: 1 5 3 4 5

Cpox KM: 4 4 8 12 16

VYcroitunBocTh 1BUKEHUS. OCHOBHBIE TOHATHS U TEOPEMBI
npsiMoro merona Jlsmynosa

OHpCIleJ'IeHI/IC yCTOI\/'I‘-II/IBOCTI/I. ypaBHeHI/I}I BOSMyn.IéHHOI’O

+ + +
JIBHKECHHUS
Oyukuuu Jlsnynosa. Teopembl 00 ycTOMUNBOCTH U + +
HEYCTOMYMBOCTHU
Y CTONYMBOCTb CTALMOHAPHBIX IBUKECHUN
Y CcTONYMBOCTh PABHOBECHUS CUCTEMBI IPU JEHCTBUU + +

MNOTCHIMAJIBHBIX CHJI




MexaHn4ecKkre CUCTEMBI C IUKINYECKUMHA KOOPAUHATAMHU + +
Y CTOMYMBOCTH 1O TIEPBOMY NMPUOIMKEHHIO. BiusiHue
Pa3IMYHBIX CHJI HA YCTOMYMBOCTH PABHOBECHS
KOHCEPBATUBHOM CUCTEMBI
Y CTOMYMBOCTD TUHEUHBIX CUCTEM + + + +
Teopems! JIssmyHOBa 00 YCTOMYMBOCTH M HEYCTOMYMBOCTH + +
110 IEPBOMY NPUOIKEHUIO.
BiusHMe TMCCUNTATUBHBIX U THPOCKONIMYECKUX CHII Ha + +
YCTOMYMBOCTh PABHOBECHSI KOHCEPBATUBHOM CUCTEMBI
3amaun ynpaBieHUs U CTAOWIIH3AINH JIBUKCHHUS
3agaun ctaOWiIn3anuy ¥ OIITUMAJIBHON CcTaOMIIN3alluu + + +
3amava 0 cTabMIM3aIKi U ONTUMAIbHOM CTaOUIU3alus O + + +
NIEPBOMY NPUOINKEHHUIO

Bec KM: | 10 20 10 20 40

$O61mast yacte/J{j1st IPOMEKYTOUHOMN aTrTecTanund




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

KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

[1K-14 [MK-14(KomneTenius) 3HaTh: KM-1. Pemenne nHauBUyalIbHON 3a/1auu 10 pazaeny 1 Y cTolunBoCTh
OcHOBHbIE TOJIOXKEHUS, nBuxkeHus. OCHOBHBIE TIOHSTHSI U TEOPEMBI TIpsiMOro MeToja JIsamyHoBa.
olnpezeeHus, (Pemenue 3anay)

TEOPETUYECKHUE PE3YJIBTATHI
TEOPHUH YCTOMYHBOCTH
IlocTaHoBKHM 3a/1a4, TEOPEMBI
0 cTabuIM3aLnu U
ONTUMAJILHON CTa0MIIN3alU
JIBUKEHUSI

Teopembl 00 ycToitunBOCTH
1 HEyCTOWYMBOCTH
JBUKEHMS 110 TIEPBOMY
MPUOIMHKEHUIO

Teopemsbl 00 yCTOWYMBOCTH
Y HEyCTOWYMBOCTH
I0JIO)KEHUH PaBHOBECHS,
CTallMOHAPHBIX JBUKECHUMH,
TEOPEMBI O BIIUSHUU Ha
YCTOMYHUBOCTH PAaBHOBECHS
KOHCEPBaTUBHOW CUCTEMBI
CWJI Pa3JINYHON IPUPOJIBI
YMers:

[IpumensTs Gpusuko-
MaTeMaTHYECKHUH ammnapar,
METO/Ibl aHAJIN3a,

KM-2. YcThblit onpoc no pazaeny | YeroituuBocTts qBuxkeHns. OCHOBHbIE
MOHATHSI U TeopeMbl Ipsimoro Meroa JIsnmyHosa (KomiokBuym)

KM-3. UnauBuyasibHas 3aa4a Jijisl CAaMOCTOATEIBHOTO BBIITOIHEHUS 110
pasneny 2 YCcTOMYUBOCTh CTAIMOHAPHBIX ABMKeHUH (Pemenue 3amayq)
KM-4 YcroitunBOCTh 0 IEPBOMY NPUOIHKEHHUIO. BiinsHue pa3inuHbIX
CHJI Ha YCTOMYMBOCTh PAaBHOBECHSI KOHCEPBATUBHOM CUCTEMBI
(KonTposbHas paboTta)

KM-5 3agaun ynpasnenus u ctabunuzauuu arxenus (Pacuerno-
rpagudeckas pabora)




MOJICJIUPOBAHUS,
TEOPETUYECKOIO
HCCIIEIOBaHUS
YCTONYUBOCTH
JTUHAMUYECKUX CUCTEM
[Tonb3oBarbcs
nH(pOPMAIMOHHO-
CIPaBOYHBIMU
KOMITHIOTEPHBIMH
CUCTeMaMHU, CUCTEMaMHU
KOMIIBIOTEPHOH anreOpbl
Hcnonb30BaTh TEKCTOBBIE,
rpaduueckue
KOMITBIOTEPHBIE PEAKTOPHI,
MIPOTPaMMBI JIJIs1 CO3/JaHUS
Mpe3eHTalMi




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1. PemieHue MnHAMBUAYAJIbHOM 3a1auM N0 pa3aeay 1 YceroiunBocTh
ABu:keHUs1. OCHOBHBbIE OHATHS U TeOpPeMbI NPAMOro Meroaa JisnyHnona.

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJIBLHOr0 MeponpusiTusi: Pemenue 3amnau

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIBHOIO MepONPpUATHA: PeleHre nHANBUAYAIbHON 3a1a4l BHE
ayIUuTOpUU

KpaTkoe coaep:kanue 3a1aHus:
1. [fare onpegenesie yriofkmeccts no fnmmoery
2. AR ApeacTI RS HHKE YR B rHal B CHETR R FREIHTHHA HIHTIM NOAORPHAR DSIHORGCAS H
MOLAEGOEATE HE YC OB TR
3. C nosiodied cnhivm M hemalicn nocTEomTe daittent NODTIE T Ml NADINSCTARY ¥ 8 , K.}
4. Messn ¢ possowen dysmupn Manipulile siihinue pEADIN, BERAARETEwSSa AT
LT B T R Py T B T MRS s [ e Lt

5, MpeacTassms SILHEGOIaHHE B Bige 203 oalTenns Mathematica (983 ¢ parusspeipes nb]

Homep papHa=Ta

1 o 2

X ==X

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: OCHOBHBIE IOJIOXKEHHUS, 1.laTe onpenenenne ycToiunBocty no JiamyHoBy
OlpeieNIeHus, TEOPETUUYECKHE UYro takoe (a30BbIi MOPTPET HA TIOCKOCTH
pe3yiabTaThl TEOPUU YCTOMUUBOCTH [loHATHE YCTONYMBOCTH MIJIM HEYCTOHYHUBOCTH

IIOJIO’KEHNUN PaBHOBECHUS
YpaBHEHHUs I0JI0KEHUN PAaBHOBECHUS

VYMmers: Mcnonb3oBaTe TEKCTOBBIE, 1. JIns npeacTaBieHHBIX YpaBHEHUI U CUCTEM
rpapuyeckue KOMIIBIOTEPHBIE YPaBHEHUH HAWTU NOJIOXKECHUS PABHOBECUSA U
pPENaKkTOpbl,  NPOrpaMMbl  JUIA HCCIEA0BATh UX YCTOWYHUBOCTh

CO3JaHus MIPE3CHTALUN C nomorneto cucreMsl Mathematica moctpouth

(ha3oBBIE TOPTPETHI HA THIOCKOCTSIX

Menss ¢ nomouisio GyHKIMU Manipulate HauabHbIE
YCIIOBHSI, IPOMJUTFOCTPHPOBATH YCTOWYHBOCTD HITH
HEYCTOWYMBOCTb MOJIOKEHHI pPaBHOBECHS
[IpencraButh ucciaenoBanue B Buje Gaiaa CUCTEMBI
Mathematica (¢aiina ¢ pacimmpenuem nb)

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: OueHka "OTIMYHO" BBICTABIISICTCS €CIIH 3aaHue
BBIMOJIHEHO B TIOJTHOM 0ObEME HMJTH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "XopoIio" BEICTaBISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 60




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. KM-2. YcTHblii onipoc no pasaenay 1 YcroitunBocth ABuKeHUs1. OCHOBHbIE
MOHSITUS U TeOpeMbl NPAMOro Merojaa JisnmyHosa

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOIbHOT0 MeponpusiTusi: Komoksuym
Bec konTpoabHoro meponpusitusi B BPC: 20
IIpouenypa npoBeieHUsi KOHTPOJIBLHOro Meponpusitusi: CTyJCHT YCTHO OTBEYaeT Ha BOMPOCHI

npenoaaBaTeyisd B ayAIUTOPUHU

Kpatkoe cogep:xanue 3aganus:
BrImonHUTE 0THO U3 3aJaHUN:

1. JaTh onpeneneHue HEBO3MYIIIEHHOTO U BO3MYIIEHHOTO JIBUKCHUS
2. latb onpeeneHrne yCTOMYMBOro U HEYCTOMYUBOTO IBHXKEHUS IO OTHOIICHUIO K ()a30BBIM

MNEPEMCHHBIM CUCTEMBI

3. I[aTB OIIpCACIICHUC YCTOﬁQHBOCTH 110 OTHOLICHUIO K (I)YHKI_[I/IHM (1)330BLIX NMEPEMCHHBIX

(KOOpIMHAT) CUCTEMBI

4. Onmcarb meton YertaeBa IMOCTPOCHUA (bYHKI_[I/II/I HHHYHOB& I10 CBA3KEC MHTCI'PAJIOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: [ToctanoBKM 3ajad, 1.1. {aTb onpeneneHre HEBO3MYIIEHHOTO U

TEOpEMbl O  CTa0WwIM3aluu | BO3MYIIEHHOTO JIBH)KEHUS

ONTUMAJILHON CTaOMIIN3aIH 2. laTb ompe/iesieHue yCTOHUMBOro U HEYCTOHUMBOTO

JIBYDKEHUS JIBYDKEHUS 110 OTHOIICHHUIO K ()a30BBIM ITEPEMEHHBIM
CHCTEMBI
3. JlaTb onpeneneHrne yCTOMUYMBOCTH 110 OTHOIIEHUIO K
¢GyHKIMAM (a30BBIX IEPEMEHHBIX (KOOPIUHAT) CUCTEMBI
4. Onucate Metof YeraeBa moctpoeHus GpyHKIUN
JIsimyHOBA MO CBSI3KE€ MHTETPAJIOB

YMers: ITonb30BaThCA 1.0nucate MeToq YetaeBa MoCTpoeHUs PYHKIIUU

UH(POPMALIMOHHO-CITPABOYHBIMU JIsmmyHOBa 1O CBSI3KE UHTETPAIOB

KOMITHIOTEPHBIMH CUCTEMaMH,

cUcTeMaMH KOMITbIOTEPHOM

anreopsl

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huosienuii nopoe svinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO




KM-3. KM-3. UnauBuayajibHas 3a1a4a JAJ1s1 CAMOCTOATEIbLHOI0 BbINOJHEHUS 110
pasaeiy 2 YCToiH4YUBOCTh CTAMOHAPHBIX IBUKEHU I

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 MeponpusTusi: CaMOCTOSITEIbHOE PEIICHUE 33/1a4l BHE
ayIuTOpUU

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Mo rasaxoxy RPOBOAOYNOMY KOAMUY pavsycas R,
PICHOTOKCHNONY B BEPTMXITSHON NI0CKOCTH, NOKET CKOMInTL Ges
Tperms koaeux0o A, K STOMY XOAeqXy M3 MATH DnOABCWEH rpys secom P;
ADPYTS 1T, NCPEXMHYTIR NePe3 MUNTOXHO Maauf Gaox B, pacnosonen-
HHA M2 KOWIC FOPHIOHTIAMNOMO AMaeTPa GOMMOTO KOAMMA, WMCET Ha
xomue € apyrof rpys mecom Q. Onpeasants NOJOKSHHR Paniopecis
KOACUKE A M RCCACROBITH, KAKHE M3 HEX YCTORUMBM, KIXWE NeT.
Yxazsanne Nojoxemne xosesxs A CAIYET TIPIXTCPHIONITS WENTPASL

st yraow ge= LDOA. Hago Oracamo PacCMITPHBREL DPIBAOBECAE KOJEYKa
N3 BEPEACHl B MIXNCA BOIYOK Py TAT.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HAaTh: ITocTaHOBKM 3az1ad, 1.3HaTh yClI0BUS yCTOMYMBOCTH MOJIOKEHUI

TEOpeMbl O CcTaOWIM3aluu U paBHOBECHS], CTAlUOHAPHBIX JABMXKEHUN

ONTUMAJILHOU CTaOMIIN3aLH

JIBUKCHUS

YMers: ITonb3oBaTbes 1.YMeTh HaXOUTh YCIOBUS YCTOWYMBOCTH MOJIOKEHHH
MH(OPMaLMOHHO-CIIPAaBOYHBIMU paBHOBECHS, CTALMOHAPHBIX JBMKEHUH, CTAllMOHAPHBIX
KOMIIBIOTEPHBIMU CHUCTEMAMH, JBUKCHUN

CUCTEMaMHU KOMITBIOTEPHOU

ayreOpbl

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJ]aHue
BBHITIOJTHEHO BEPHO WJIM C HE3HAYUTEIbHBIMH HETOUHOCTSIMH

Oyenxa: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3aJlaHuE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. KM-4 YcToiiunBOCTD 110 IEPBOMY NPUOJIMKEHUIO. BinsiHNe pa3In4HbIX CHJI HA
YCTOMYHBOCTH PABHOBECUS KOHCEPBATUBHOM CHCTEMBI

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpustusi B BPC: 20

IIpoueaypa mpoBeaeHHsi KOHTPOJbHOro Meponpusitusa: KoHrponbHas pabora mo paszgeny 3
YCTOWYMBOCTE MO TIEPBOMY NPHOIMKEHWIO. BiusHHME pa3nuyHBIX CHJI Ha YCTOWYMBOCTH
paBHOBECHsI KOHCEPBATUBHON CUCTEMBI




KpaTkoe conep:kanue 3a1aHus:

BbIsiIcHUTB, TPU KaKKX 3HAUYEHUSX MapaMeTpa a HyJIeBOE PELICHUE SIBISIETCA:
@)  ACHUMITOTHYECKH YCTONYHBHIM
b)  YcToiunBBIM, HO HE ACHMITTOTHYCCKH

C)  HeycroiiuuBbim

X=ax+y—(a+1)x’,

y=x+ay

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TeopeMbl 00 yCTOMYHMBOCTH
U HEYCTOWYMBOCTH JIBHXKCHHS T10
MEPBOMY MPUOIUKEHHUIO

1.Teopembl 00 YCTOMYMBOCTH I10 TIEPBOMY
MPUOINKECHHUIO,

Teopembl 00 HEYCTOMYMUBOCTH 110 TIEPBOMY
MPUOIMKESHHUIO,

Omnpenenenre KpUTHIECKOro Ciydasi yCTOWYUBOCTH

Ywmers:  Ilpumensats  ¢usuko-
MaTeMaTU4eCKUil anmapar, MEeTO/IbI

aHaJIu3a, MOACIIMPOBAHUA,
TCOPECTUYCCKOTI'O HCCICAOBAHUA
yCTOﬁ‘-IHBOCTPI JUHaAMHUYCCKHUX
CHUCTEM

1.YMeTb cTpouTh nepBoe MpuOIMKeHHE ypaBHEHUH
BO3MYILEHHOT'O IBUJKEHUS U UCCIIEA0BATh YCTOMYUBOCTh
HEBO3MYILEHHBIX JIBM)KECHUH 110 3TUM YPaBHEHUAM

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu binonneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€ NIPEUMYILECTBEHHO BBITIOJIHEHO

KM-5. KM-5 3apgaun ynpaBJjieHUsl ¥ CTA0WIN3AIUM IBUKEHUSI

®opmbl peanuzannu: KomnsiorepHoe 3a1anue

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 40

IIpoueaypa mpoBegeHUs1 KOHTPOJBLHOro Meponpusitusi: CaMOCTOSITEIBHOE BBINTOJTHEHHUE BHE

ayJUTOpUU

KpaTlcoe CoA€cpKaHME 3alaHUA:

PaccMoTpeTs 3a7a4y cTaOMIM3aIii BEPXHETO HEYCTOMYHBOTO MOJIOKESHHSI PABHOBECHSI
NepeBEPHYTOTO OHO3BEHHOTO (pr3nyecKkoro MasTHHKA. J[oka3aTek ympasisieMocTh mo KanMany
MasITHUKA, BBIBECTH YCIIOBUS, KOTOPBIM JOJIKHBI YIOBJIETBOPATH [MAPAMETPHI 3aKOHA
yIpaBJICHUS, 00ECIEYNBAIOIIETO ACHMITOTHYECKYI0 YCTOMYMBOCTh BEPXHETO TMOJIOKECHHUS
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paBHoBecus. Co3nate nporpaMmMmy Mathematica, ¢ MOMOIIIBIO KOTOPO# CTeHEPHPOBATH
CilydaiiHble 3HaU€HHsI TapaMeTPOB 3aKOHA YIIPABIIEHHS, CTAOUIM3HPYIOLIETO BEpXHEe
MOJIOKEHHUE PAaBHOBECHS, IIOCTPOUTH 00JIACTH YIPABIIEMOCTH Ha (Ha30BOi INIOCKOCTH
UCXOJIHBIX IIEPEMEHHBIX U Ha MJIOCKOCTU HOPMAJIbHBIX KOOPANHAT, AaTh T€OMETPUUYECKYIO
WITIOCTPAIMIO CTAOUIIM3AaMK BEPXHETO MOJIOKEHNUS PABHOBECHS MTPU BEIOPAHHBIX IMapaMeTpax
3aKOHa yNpaBJICHUS.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3narh: TeopeMbl 00 yCTOWYMBOCTH 1.IlocTanoBKa 3a/1aun CTAOMIN3ALUU IBUKEHUS,
U HEYCTOMYMBOCTH  IOJIOKEHUU YCJIOBHSI ACUMOTOTHYECKOW YCTOMYNBOCTH
paBHOBECHS, CTallMOHAPHBIX YIPaBISIEMOTO IBUKEHUS

JBUKEHUI, TEOPEMBI O BIMSIHUU HA

YCTOWYHUBOCTD paBHOBECHUS

KOHCEPBATUBHOM  CHCTEMBI  CHII
Pa3IMYHON NIPUPOJIBI

Ymers:  llpumensars  ¢usuko- 1.AnroputM Hccnea0BaHUS YCTOHYUBOCTH 110
MaTeMaTUYeCKH armapar, METO/Ibl YpaBHEHUSIM YIPABIISIEMOTO JABUKECHUS, BIaJICHUE
aHanmsza, MOJICTTUPOBAHUS, cucremoit Mathematica

TEOPETHYECKOTO HCCIe0BaHUs

YCTOHYHBOCTHU JTUHAMHYECKHUX

CHUCTEM

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OUeHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3a1aHIE
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJISl PEIICHUs 33134

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

11




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3AMEHALIMOHHBINA BUJIET Ne 1
— Vmeepacdaro:

o L Kacpeopa: PMJIITM 3a6. Kagpeopoii

MO ¢+ | Aucyunuma: YCTORYMBOCTh M CTABHJIM3AILAS

ot | JIBH/KEHUS IMHAMHYECKHX CHCTEM

20202

1 AcuMNTOTHUECKAs YCTOHUMBOCTb. ACHMIITOTHYECKAs YCTOHUMBOCTL B
uesoM. YCTOWYMBOCTH HAa KOHEYHOM HHTepBane Bpemenn (A, A, fo,
Tyerottmnocrs). YCTOHUHBOCTB TIPH MOCTOAHHO JICHCTBYIOIIMX BO3MYILEHHSX.
Ilocranopka 3anaud 00 YCTOHYMBOCTH NO OTHOWIGHHMIO K 4acTH
nepemenHbix. Onpejesenne yCTOHYMBOCTH 10 OTHOWICHHIO K HacTH
NepPeMEHHBIX.

2. BLIACHHTB, NPH KaKHX 3HAYSHNAX NAPAMETPa @ Hy/IEB0e Pelienie SBIseTcs
a) ACHMITTOTHYECKH YCTOIMHBBIM
b)  VCTOiiuMBLIM, HO HE ACHMITOTHYECKH
¢)  Heycroitumssivm
J.\' =ax+y—(a+1)x’,

|y=x+ay

IIpoueaypa npoBenenust

YcTHBIN OIIPOC IOCJIC ITOATOTOBKH 110 MHANBUAYAJIbHBIM ouieram

1. Ilepeuenv Komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBCEPKU PE3YIbHIAN 06

0CG0EeHUA OUCYUNIUHDL
1. Komnerenuunss/Uuankarop: 11K-14(Komnerenuus)

Bomnpocel, 3axanus
1. 9. Teopema Jlarpanka 006 yCTOMYMBOCTH PaBHOBECHSI CHCTEM IO/ ACHCTBUEM
MOTEHIUATBHBIX CHJL.
10. JIee Teopemsl JIsmyHoBa 06 oOpatumoctu Teopemsl Jlarpanixka.

11. Koapumuents! ycroitunBoctu Ilyankape. Ctenens HeycToiunBocTd. POpMyITHPOBKH
TeopeMbl Jlarpanxa 00 yCTOHYMBOCTH MOJIOKEHUI paBHOBECHS U TeopeMbl JIsmyHoBa o
HEYCTOMYMBOCTH C MCIIOJIb30BAaHUEM MOHATHS KO dUIMEeHTOB ycToiunBocTH [lyaHkape.

12. budypxauus paBHOBecHs. 3aKOH CMEHBI yCTOMYMBOCTH Ha HEKOTOPOW BETBH KPUBOM
paBHOBeCHsI. 3aKOH CMEHBI YCTOMYMBOCTH NMPHU (PUKCUPOBAHHOM 3HAYEHUU ITapaMeTpa.

13. MexaHn4eckne CHCTEMBI C IUKIMYECKUMHU HHTETpaiiamMu. L{uKimnyeckre u mo3uIMOHHBIC
koopauHatsl. [{ukinnuyeckue narerpansl. ynknus Payca. Ypasauenus Payca. MaTerpan
SHEPIMM CUCTEM C IMKINYECKUMU KoopanHataMmH. [IpuBenénnas cucrema. CtaluoHapHbIE
nBkenus. Teopemsl Payca u JIssmyHoBa 006 yCTOMUMBOCTH CTAllMOHAPHBIX  JABMXKECHHH.

14. YcToN4YMBOCTH JIMHEWHBIX CUCTEM. XapaKTePUCTHUECKOE YpaBHEHUE,
XapakTepucTHUecKue yncia. Teopema 00 yCTOHYMBOCTH HYJIEBOTO PEIICHHUs JIUHEHHON
CHUCTEMBI YPAaBHEHHI BO3MYILIEHHOTO JIBH)KCHMUS.

15. TlocranoBka 3aauu 00 YCTOWYMBOCTH IO NepBoMy npubimxenuto. Teopemsl JlsmyHosa
00 yCcTOMYMBOCTH ¥ HEYCTOMYMBOCTHU IO MEPBOMY MPUOITHKEHUIO.

2.4. TloctaHoBKa 3a/1a4M 0 ctabunuzanuu. [Ipumep nocTpoeHus ynpasieHus,
o0ecrnevynBaroero aCUMITOTUYECKYIO YCTOMUYMBOCTD IMMOCTYMATENIBHOTO  MPSIMOJIMHEHHOTO
JBHKEHHUSI KOPITYCa TPEXKOIECHOMN TEIIEKKHU.

5. Crabunu3zaius BEpXHEro NoJ0KeHUsI paBHOBECHS MOIBEMHOTO KpaHa.

6. Cralminzanusi BEepXHEro MOJI0KEeHUsl paBHOBECHSI MasiTHUKA C TOUKOH MOJBeca Ha KoJece.
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7. TloctanoBka 3agauu 00 onTuManbHOU cTabunm3anuu. Teopema KpacoBckoro 06
onTUMaIbHOM cTabumu3anun. CBs3b TeopeMbl KpacoBckoro 06 onTuMaabHON CTAOMIN3AINH C
npuHIUIOM MakcumyMma [lonTpsiruna.

8. Crabunu3zanus BEpXHEro MoJjJoKeHusl paBHOBECHS (PU3MUECKOTO MAasITHUKA C
MUHHUMAJIbHBIMU 3aTpaTaMU SHEPTHUU.

3.1. Onpenenenue yCTOWYUBOCTH 10 JIAMyHOBY OTHOCUTEIHHO (ha30BbIX MEPEMEHHBIX U
¢bynkuuit Gpa3zoBbIx nepeMeHHbIX. OCOOEHHOCTH ONpeAeTIeHNUs YCTOMYMBOCTHU 0 JIAyHOBY.
OpOuTasibHas YCTOMYMBOCTD. Y CJIOBHAS YCTOMYHUBOCTD. Y CTOMYMBOCTH HETOJIOHOMHBIX
CUCTEM.

2. YpaBHEHHUS BO3MYILEHHOTO ABIKeHUs. KaHoHMYeCKui BUJ ypaBHEHH BO3MYIIEHHOTO
nBrKeHUs. YpaBHeHus [lyaccoHa. YpaBHEeHUs BO3MYIIEHHOTO IBUKEHUS B OOLIEM CIy4yae
oTpeziesieHUs] yCTOMUMBOCTH 1O OTHOIIECHHUIO K PYHKIUAM (Da30BBIX IEPEMEHHDIX.
Onpenenenue ycTouuBocTH 110 JISIyHOBY HYJIEBOTO PELLIEHUS] YpaBHEHUI BO3MYILIEHHOI'O
JBUKCHUS

3. ACUMIITOTHYECKAsA yCTOMYMBOCTh. ACUMITOTHYECKAs] YCTOMUNBOCTD B IIETIOM.

Y CTOWYMBOCTh Ha KOHEUHOM MHTEPBajie BpEMEHH. Y CTOMYUBOCTD MPU MOCTOSTHHO
JIEMCTBYIONIMX BO3MYIIeHUsX. [locTanoBKa 3a1a4 00 yCTOWYMBOCTH MO OTHOIICHHIO K YaCTH
nepeMeHHbIX. OnpeeneHre yCTOMUYUBOCTH O OTHOIICHHUIO K YACTH MEPEMEHHbIX.
AcUMNITOTHYECKAs] YCTOMYMBOCTH IO OTHOIICHHIO K YaCTH TIEPEMEHHBIX

MarepunaJsbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUH
1.®yuknuu JlsnyHosa.
2.budypkanus paBHOBeCHS.
3.®opmynupoBKU Teopembl Jlarpanxa 00 yCTOWYHUBOCTH MOJIOKEHUN PABHOBECHUSI U TEOPEMBI
JIsmyHOBa O HEYCTOMYHMBOCTH € MCII0JIb30BAaHUEM MOHATHS KO3((GUIIMEHTOB YCTOMUNBOCTH
Ilyankape.
4. Koappuuuents! ycroitunoctu [lyankape. CTeneHb HEyCTOHYMBOCTH.
5.Teopema Jlarpanka 06 yCTOMYMBOCTH PAaBHOBECHS CUCTEM TOJI ACHCTBUEM MOTEHIIMATBHBIX
CHIL
6.CBs13b TeopeMbl KpacoBckoro o6 ontuManbHON CTAOMIM3ALUH C IPUHIIMIIOM MaKCUMyMa
ITonTpsiruxa.
7.Teopema KpacoBckoro 06 onTUMaabHON CTAOMIM3AIUH.
8.IlocTaHoBKa 33124k 00 ONTUMAILHOW CTA0MIIN3ALIUN
9.I1locTaHoBKa 3a7a4H O CTAOUIN3AINH.
10.3HaKOMOCTOSHHBIE U 3HAKOOIIPEIeIEHHBIE (PYHKLIUU
11.Teopems! JIsanyHoBa 00 yCTOWYMBOCTH U HEYCTOMUMBOCTH I10 MIEPBOMY MPHUOIMKEHUIO
12.J]IBa MeTO1a UCCIIENOBAaHUS YCTOUUNBOCTH.
13.AcumnroTudeckasl yCTOWYMBOCTb.
14.0Onpenenenne ycTtoMunBOCTH 10 JIAIMYHOBY HYJIEBOTO PELICHHS YPABHEHUI BO3MYILIEHHOTO
JBUKECHUS
15.YpaBHEHNS BO3ZMYILIEHHOTO IBUKEHUS.
16.0cobenHocTH onpeAeneHusl ycTOMUMBOCTH 110 JIAMyHOBY.
17.0npenenenue ycTroitunBocTy mo JIsAmyHOBY OTHOCUTENIBHO (Pa30BbIX EPEMEHHBIX.
18.IToctanoBKa 3a7aun 00 yCTONYUBOCTH MO NEPBOMY MPUOINKEHHIO.

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBIMOIHEHA B paMKax "TPOBHHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH

Ouyenka: 4
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PadboTa BeImogHeHa B paMKax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yactu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

II1. IIpaguna évicmasnenus umo2o80i OYeHKu no Kypcy

ITo COBOKYITHOCTH OLCHOK 3a CEMCCTPOBYIO YCIIECBAEMOCTDb M OTBET HA 5K3aMCHEC
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