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1. O0mue mMoJI0KeHUA

[lenpt0 rocy1apCTBEHHOM HTOTOBOM aTTECTAIMU SIBISETCS YCTAaHOBJIEHUE
YPOBHSI TIOJITOTOBKH BBIMTYCKHUKA K BBIITOJIHEHUIO MTPOQECCUOHANIBHBIX 3371a4 U CO-
OTBETCTBUSI €r0 MOJATOTOBKH TpeOOBaHMAM (hellepaibHOr0 TOCyIapCTBEHHOIO 00-
pasoBarenbHOrO cranaapta Beiciiero odpaszoBanus (OGI'OC BO) u ocHoBHOM 00-
pasoBarenbHOM nporpaMmsbl Beiciiero odpaszosanus (OOII BO), pazpabotanHoii B
Eneuxom rocynapctseHHOM yHHBepcuteTe uM. M.A. bynuHa.

[Topsnok nmpoBeaeHus: roCyAapCTBEHHOW UTOTOBOM ATTECTALIMU 3aKPEIJIEH B
[TonmokeHnun 0 TOCyIapCTBEHHONW UTOTOBOM aTTecTaluu 00ydJaromuxcs mo oopaso-
BaTEJIbHBIM MPOrpaMMaM BBICHIETO0 OOpa30BaHUsI — IporpaMMam MOJTOTOBKU
HAay4YHO-TIEArOrMYECKUX KaJpOB B acCHUpPAHType EiIenkoro rocynapcTBeHHOIO
yHuBepcuteTa uMeHn M. A. bynuHa.

1.1. I'ocynapcTBeHHast UTOroBasi aTTeCTalys 110 HAIPABJICHUIO MTOATOTOBKU
01.06.01 Marematuka u MexaHuka, mpodmio noAroroBku Juddepenimanibabie
ypaBHEHUS, TUHAMUYECKUE CUCTEMBI M ONITUMAJIBHOE YIIpaBJiIeHUE, KBATU(PUKAIINH
(crenenn) — «MccnenoBarens. [IpenogaBaTenb-uccieq0BaTeNb» BKIOYAECT:

— TOCYIapCTBEHHBIN IK3aMEH 110 HAIIPABJIEHUIO MTOATOTOBKY;

— MPEACTABJICHNE HAYYHOI'O JOKJIaJa 00 OCHOBHBIX pe3yJbTaTax MOATrOTOB-
JIEHHOM Hay4YHO-KBaJIU(UKALMOHHON pabOThI (AUCCEPTALINH).

1.2. Buael 1 3a1aun npo(ecCUOHANBHOM IESITEIbBHOCTH BBIITYCKHUKOB:
OcHOBHOI1 00pa30BaTENBHON MPOrPAMMOI MO HAMIPABIEHUIO MTOATOTOBKU
01.06.01 Marematuka U MexaHuKa, npoduio NoArotoBku Juddepenumanbubie
yYpaBHEHUS, TUHAMUYECKHE CUCTEMBI U ONTUMAJIBHOE YIIPaBiI€HUE, KBATU(PUKALIMH
(crenenn) — «MccnenoBarens. [IpenogaBarens-uccienoBaresy MnpeaycMaTpruBa-
eTCsl TIOJrOTOBKA BBIMYCKHMKOB K CIEAYIOUIMM BUIaM NpodeCcCHOHAIbHOU es-
TEJIbHOCTH:
- Hay4HO-HCCIIE[0BATEIbCKAs JEATENIbHOCTh B 00JaCTU (PyHIAMEHTAILHOU U
NPUKJIAJHON MaTeMAaTHKU, MEXAHUKH, €ECTECTBEHHBIX HAYK;
- MpenojiaBaTebckas AesTeIbHOCTh B 00JaCTH MaTeMAaTUKH, MEXaHUKHU, UH-
dbopmaTukmy.

2. I'ocypapcTBeHHBI IK3aMeH

2. 1. lleab rocy1apcTBEHHOI0 IK3aMeHAa

Llenpro ipoBeeHNS TOCYIaPCTBEHHOTO dK3aMEHa SIBJISCTCS MPOBEPKa KOM-
METEHINH, MPUOOPETEHHBIX BHIMMYCKHUKOM IMPU M3yYCHWH JHUCIMIUINH HampaBlic-
HUS TOATOTOBKH B COOTBETCTBUHU C TPEOOBaHHMAMU (he/IepabHOTO TOCYIapCTBEH-
HOTO 00pa30BaTENBHOTO CTaHIAPTa BHICIIETO 0Opa3oBaHMs HAIPaBJICHUS MOJTO-
toBKH (01.06.01 Marematuka u mMexaHuka, npoduato noaroroBku Juddepeniu-
aJIbHBIC YPABHEHUS, TMHAMHYECKUE CUCTEMbI U ONITUMAIHHOE YIIPABJICHHE.



2.2. MecTo rocyiapcTBeHHOro 3k3amMmeHa B cTpykrype OOII

['ocynapcTBeHHBIN 3K3aMeH SBIISIETCS COCTaBHOM YacThIO TOCYAapCTBEHHOU
WTOTOBOM aTTecTaluM No HampasiieHuto noarotoBku 01.06.01 Marematuka u me-
XaHWKa, npodwiro noarotoBku JuddepeHnuanbHbie YpaBHEHUS, JUHAMUYECKUE
CHUCTEMBbl U ONTUMAJILHOE YIIPaBJIEHUE M OIpeJesieT YPOBEHb YCBOSHHs 00y4Jaro-
IIUMCSI MaTepuaia, OXBaThIBAIOIIETO COACP)KAHUE NUCIUILINH, COJICPIKAIIUXCS B
yaeOHOM TuiaHe. [IporpamMma rocymapcTBEHHOTO dK3aMeHa pa3paboTaHa B COOT-
BETCTBUM C (heaepaibHBIM TOCYJAapPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
BBICITIIETO 0Opa30BaHUS MOATOTOBKH HAYyYHO-TIEAArOTMYECKUX KaJIpoB B acIHUpaH-
Type.

[Iporpamma coaep>KuT repeyeHb TEM U BOIIPOCOB, COOTBETCTBYIONIUX TEMa-
TUKE AUCHUILIMH ydyeOHoro miana corigacHo @I'OC BO u pabounm nmporpammam,
pa3paboTaHHBIM Ha KadeIpe MaTeMaTUKH U METOAUKHU ee mpernogaBanus. [1o kax-
JION TeMe TPUBOIUTCS CIIMCOK MCTOUYHHUKOB, HEOOXOIUMBIX JIJIsI TTOATOTOBKHU K DK-
3aMEHY.

B nporpammy BKIIFOUEHBI ClIeAyIONIME TUCUUIUIMHBL «J{uddepennnanbapie
ypaBHEHUSI, TUHAMUYECKHNE CUCTEMbI U ONTUMAJbHOE ympaBiicHHe», «KadecTBeH-
Hasg Teopus auddepeHInaIbHBIX YPAaBHEHUN ¢ YaCTHBIMU MPOU3BOIHBIMUY «/]o-
MIOJTHUTEIbHBIC TJIaBbl TCOPUHU AUDPEpeHITUATBLHBIX YPABHCHUN Y.

2.3. TpedoBaHus K pe3yJibTaTaM O0CBOEHHS KOMIeTEHIUM

['ocynpapcTBeHHBIN SK3aMEH HaIlpaBiIeH Ha MPOBEPKY CPOPMHUPOBAHHOCTH Y
OOy4YarOIINXCsl CAEAYIOMMX KOMITETCHIIUNA:

Oowenpogheccuonanvnvie komnemenyuu (OIIK):

— CIOCOOHOCTh CAMOCTOSITEIIBHO OCYIICCTBIISATh HAYYHO-UCCISAOBATEILCKYIO JICs-
TEJILHOCTh B COOTBETCTBYIOIICH MpodecCHOHANBHON 00JaCTH C HCIIOJIb30BaHUEM
COBPEMEHHBIX METOJOB HCCJICAOBAaHUS M HHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
texunosoruit (OITK-1);

— FOTOBHOCTH K TPEIOaBaTeIbCKON JIEITEIIbBHOCTH 10 OCHOBHBIM 00pa30BaTeIlb-
HBIM TIporpaMMam Beiciiero oopasosanus (OI1K-2);

Ilpogheccuonanvnaa komnemenyus (I1K):

— CIMOCOOHOCTh K MPOEKTHUPOBAHUIO U PEATTU3ALMK MPENO01aBaTeIbCKOW AesTeNb-
HOCTH IO 00pa30BaTeIbHBIM MPOrpaMMaM B paMKaX HAaNpaBJIE€HHOCTH (MpoduIis)
nporpammsl actiupanTypsl (ITK-2).

2.4. CTpyKTypa M cofep:KaHMe TeM, BXOAAIINX B UTOTOBbIH roCy1apCTBEH-
HBIN 3K3aMeH



Jucuunimna «/AuddepeHumnaibHble ypaBHeHHUs, ITMHAMHYECKHUE CUCTEMbI U
ONTHMAJIbHOE YIIPABJICHUE)

Temwt u ux cooepocanue

Tema 1. KauyecTBeHHas1i Teopusi 00bIKHOBEHHBIX AU depeHnaIbHbIX
YPABHCHUU.

Teopus ycroitunBocT. Bropoii meton JlssmynoBa. Teopembl 00 ycToR4UHBO-
CTU U HEYCTOMYMBOCTH. Y CTONYMBOCTD JIUHEHHBIX CUCTEM. Y CTOWYHUBOCTH IIEPUO-
JTUYECKUX ABMKCHUU. JIMHEHbIe ypaBHEHUS C EPUOAUYECKUMHU KOdPPUIMeHTa-
MH. XapaKTEPUCTHUUECKOE YpaBHEHHE. HenmnHelnnble ypaBHEHUS C TIEPUOINYECKU-
MU ko3 unmentamu. Kpurepun ycrouuBocTr 1o niepBoMy npuodimxeHuto. Ile-
PUOAMYECKHE PENIEHUS YPABHEHHI IEPBOro nopsaka. [IpenenbHbie TUKIBI U TEO-
puUHM KOHTakTOB. ABTOKOJIeOaHus. Toueunble npeoOpa3oBaHus U MpeleIbHbIC LUK~
Jbl. Y CTOMYMBOCTh HEMOJBHXKHOW TOYKU. Teopema Kenurca. YciaoBus ycTonuu-
BOCTH IIPEJENBbHOro uKiIa. Kpurepun cymecTBoBaHUs NEPUOAHYECKUX PEIICHUN.
Bunel u cBoiicTBa mpenenbHbIX HUKIOB. ['pyObie cuctembl. ['pyOble cocTosHUSA
paBHoBecus. [IpocTeie, crnoxHbie, TpyOble IpeaenbHble HUKIbl.. Heobxoaumbie u
JIOCTAaTOYHBIE ycioBUs rpyooctu. [IpenenpHble MUKIIbI, 3aBUCSIINE OT MapaMeTpa.
KpatHbie npenenbHble NUKIBL. [loBeaeHnE MpeaesbHbIX HUKIIOB P MAJIBIX U3MeE-
HEHHUSIX ITapaMeTPa.

Tema 2. Iudpepenunaibibie ypaBHEHHS B YACTHBIX IIPOU3BOAHBIX.

duznueckue 3a1ayu, NpUBOASIINE K IU(PepeHInaIbHBIM YPAaBHEHUSIM B
YaCTHBIX NMPOU3BOAHBIX. Bapnannonnusle npuHUuUmel. [IoHATHE 0 XapaKTepUCTUKaX
ypaBHEHUH B 4YaCTHBIX NMpou3BOAHBIX. Teopema KopasieBckoil. O000IIEHHBIE pe-
HIEHNS OCHOBHBIX KPAaeBbIX 3aJad JUIsl YPAaBHEHUM JJUIMNTHYECKOro tuma. Pas-
pEIIMMOCTb KpaeBbIX 3aJa4 U IIaJIKOCTh 00001IeHHBIX pemeHuii. HekoTopsie Teo-
peMbl BIIOKeHUS (PYHKLIMOHAIBHBIX MpocTpaHcTB (HepaBeHcTBa [lyankape u Crek-
JoBa). 3amaya Ha COOCTBEHHBIC 3HAYCHHS JUISI DJUTUNITUYECKOTO ypaBHEHUS (B
yacTHocTH, 3amaya llItypma-JluyBumis). CBolicTBa COOCTBEHHBIX 3HAUYCHUA U
COOCTBEHHBIX (YHKIIUH.

Tema 3. OnTumMajibHOE yIIpaBJIeHHE.

Kitaccuyeckue 3amaun onTUMaibHOrO yrnpasiieHus. [IoHATHE OnTUMAaNIbHO-
cti. IlocTtaHoBka o0miel 3a7ayd ONTHUMAIBHOTO YMPABICHUS. JKCTPEMaJbHbIE
CBOMCTBA ONTUMAJIbHBIX YIPAaBJIECHUN U UX cuHTE3. CylecTBOBaHUE PELICHNUN DKC-
TpeMabHBIX 3a7a4 U aNropuTMbl ux noucka. [Ipunuun Jlarpanxa mist Heooxoau-
MBIX yCJIOBHHM 3kcTpemyma. lIpuHumn makcumyma IloHTpsArmua. 3amaya ¢ mo-
JBW>KHBIMM KOHIIJAMH M YCJIOBHS TpaHCBEpCAIbHOCTH. [IprHIMN Makcumyma Juist
HEAaBTOHOMHBIX CUCTeM. Bapuanus yrnpasiaeHuil U TpaeKTopui. BriBox ycnoBuii
TPAHCBEPCAIBHOCTH. [IpvHIMII MakCMMyMa M yCJIOBHE TPAaHCBEPCAIBHOCTH KakK
HEoOXOouMbIe YCOBUA. JlocTaTouHble YCIOBHS ONTHUMAJIBHOCTU YIPABIICHUS.
OOt pUHLIKIT MakcuMyMa. YpaBHeHue bennMana u 1octatouHble YCIOBHS OTI-
TUMaJbHOCTH. [IpuHIMIT MakcuMyMa ISl HE-aBTOHOMHBIX cucTteM. OnTuMasbHble
IIPOLIECCHI C ITapaMeTPaMHu.



Jucnumiinna «KavectBenHast reopusi 1uPepeHnaIbHbIX YPABHEHU I
C YACTHBIMH NMPOU3BOAHBIMI»

Temwt u ux cooeporcarue

Tema 1.. Bpipo:kaarommecsi 3JUIMNTHYECKHE YPABHEHMUS.

Bripoxpaaromuecs smumnTuyeckue ypaBHeHus. OcHOBHbIe MOHATHSA. Teo-
pus noreHuuana. GyHkuus ['pyHa COOTBETCTBYIOIIETO ONIEPATOPA.

Tema 2. Beipoxkaaromuecsi runepoojinyeckue ypaBHeHHs .

3amaua Komm 1st BEIpOXKIAIOMIMXCS THIEPOOTUUIECKIX ypaBHEHUN BTO-
poro nopsnka. 3agada Komm-I'ypca. Beipoxaaroiuecs: runepOosinueckue ypa-
HeHus. 3agada Komu g runepbonnueckux ypaBuenuii. Meron Pumana.

Tema 3. 3agaua Tpuxkomu. IlocranoBka 3agaun Tpukomu.

3agauya Tpuxomu. IToctanoBka 3amaun Tpukomu. Teopema cymiecTBoBa-
Hud. 3anaya Tpukomu Juisl crienMalibHbIX obnacted. 3amada TpukoMu i He-
OrpaHUYEHHBIX 00JIacTel.

Tema 4. KpaeBble 3a1aun 1JI1 yPABHEHUsSI CMEIIAHHOI0 THIIA BTOPOI0
poaa.

KpaeBble 3a1aun 1151 ypaBHEHUS CMEIIAHHOIO THIIA BTOPOTO poja. 3ajada
TpukoMu ¢ pa3pbIBHBIM YCIOBUEM cKienBaHus. KpaeBas 3amaua aisi ypaBHEHHS
CMEIIIAaHHOTO THUMa BTOpPOro mnopsaka. 3amadya Opasknd. [locraHoBKa M enuH-
CTBEHHOCTh pemeHus 3amaun @Ppanknsg. CyliecTBOBaHHWE PELICHUS 3a0a4d
OpaHKJIA.

Jucunnminuna «lonosHuTe/IbHbIE IV1aBbl TEOpHH AU depeHunaIbHbIX
YPABHEHUI»

Temwt u ux cooepocanue

Tema 1. CucreMbl rJIaBHOT0 THIIA EPBOr0 NMOPAIKA.

Knaccudukanus cucrem. Matpuunbie pemienus. [lepBooOpasHbie m-ro
NopsJIKa B OTHOCBSI3HOM oOsnacTtu. CTpyKTypHOE ONUCaHHUE PEIICHHUS.

Tema 2. DnaunTuyeckne CUCTEMbI MIEPBOI0 MOPSIKA.

Paznoxenust B 00061mennsie psaasl Teiinopa u Jlopana. Materpan Komm.
®opmyina Komm u ee ciencteusd. [leppooOpa3zHbie B MHOTOCBSI3HOM 001acTH.

Tema 3. CucremMbl BBICOKOTO NMOPSAAKA.

Knaccudukanusa cucrem. ConyTcTByroas MaTpulia XapakTepuCcTUIECKO-
ro myuyka. Teopema o npexacraBieHuu. CBsA3b ¢ KOMIUIEKCHBIMU cucTeMamu. [le-
MOYKHU COOCTBEHHBIX U MPUCOETUHEHHBIX BEKTOPOB ITyYKa.

Tema 4. duMnTuYecKue CUCTEMbl BTOPOIo MOPSAKA.

[Ipencrasnenne obmiero pemrenns. Cnabo cBsi3aHHbIE cucTeMbl. KpuTepwii
ciaboii cBs3aHHOCTH. CHIBHO AJUTMNTHYECKHE cUCTeMbl. COIpsiKeHHbIE (PyHK-
1005058



Pexomenoayuu odyuarouwumcsa no no020moeKe K 20Cy0apcmeeHHoMy IK3aMeHy

Bonpocel k 3xk3amMeHy

1. Teopemsbl cymiectBoBaHusi Apiuena, [lukapa-Jlunneneda, Ileano. Ilpomgon-
JKEHUE PEIICHUM.

2. HemnpepsiBHast 3aBUCUMOCTb U JTU(PPEPEHIIMPYEMOCTh 110 HAYaJIbHBIM JIaH-

HbIM. HernpeppiBHas 3aBUCUMOCTD PEUIEHUN OT TapaMeTPOB.

[Tepssie unterpainsl. AuddepennnanbHbie HEPABEHCTBA.

Hepasenctso [ ponyona. BepxHee n HuxHEe penieHue.

Teopema YutHepa. OnieHKa pa3HOCTH IBYX PEIICHUN.

Teopema e IMHCTBEHHOCTH.

Teopembl 00 YCTONYMBOCTH M HEYCTOMYUBOCTU. Y CTOMYMBOCTD JIMHEHHBIX

CUCTEM.

Y CTOMYUBOCTH NIEPUOANYECKUX JIBUKEHUM.

9. Bropoii meroa JIsmyHoBa Ji1s HEYCTaHOBUBIIUXCS ABIKeHUU. Teopema Ye-
TaeBa.

10.JIuneitHbIe ypaBHEHUS ¢ MEPUOIUYECKUMH Koddduimentamu. XapakTepu-
CTUYECKOE YpaBHECHHUE.

11.HenuHeitHpie ypaBHEHUS € TepUOIUYecCKUMH Kodpduninentamu. Kpurepuu
YCTOMYMBOCTH TIO MIEPBOMY MPUOITMHKEHHUIO.

12.JluHaMUYeCcKre CUCTEMBI Ha TIIOCKOCTH. [IpesenpHble TOUKM W MHOXKECTBA.
Hx cTpykrypa.

NOoOOhow

0

13.CBoiicTBa peaenbHBIX TpacKkTOpuid. Teopema 0 HaJM4nUU COCTOSIHUSL PaBHO-
BECHsI BHYTPH 3aMKHYTOU TPACKTOPHUH.

14.0OcHoBHas TeopeMa 0 COCTOsIHUAX paBHOBecHs. OcoObie Touku. Knaccudu-
KaIusl.

15.Uckmountensubie HanpasieHus. Hopmansubeie obnactu. [loBeaenue unTe-
IpajbHBIX KPUBBIX B HOPMAJILHOM 00JIacTH.

16.XapakTepucTuieckoe ypaBHEHUE anreOpandeckoil cucremsl. Pacmonoxenue
WHTErPAJIbHBIX KPUBBIX B HOPMAaJbHOM 00JACTH B 3aBUCUMOCTH OT KOpHEH
XapaKTepUCTHUUECKOTO ypaBHEHUSI.

17.TlepBas npobaema paznmuuenus. Jlemma JloHa.

18.Btopas npoo6iema paznuueHus. Teopema JloHa.

19. AnanuTudeckue KpUTEpUU MJisi Pa3IUYHBIX THIOB OCOOBIX TOYEK BTOPOM
TPYIIIBI.

20.IIpoGnema paznuuenusi neHTpa u ¢okyca. HeoOxoaumbie U JOCTATOUHbBIC
YCIJIOBUSI CYIIECTBOBAHUS LIEHTPA.

21.Ilepuoanyeckue peleHus ypaBHEHUN TIEPBOTO MOPSIKA.

22 .1lpenenpHbIC UKIBI M TEOPUU KOHTAKTOB.

23.ABTOKOJICOAHUSI.

24. ToveuHble PeoOpa30BaHUS U TIPEICTHHBIC ITUKJIBI.

25.Y cTONYMBOCTh HEMOJIBUKHON TOUKH.

26.Teopema Kenwurca.

27.YcnoBus yCTOMYUBOCTHU MPEJEIBHOTO IUKIIA.



28.Kputepuu cyiecTBoBaHus nepuoaudeckux pemenuit (bennukcona, [romna-
Ka, [[parunesa, IpUHIMI CUMMETPUH).

29.Buspl 1 cBOMCTBA MPEACIIbHBIX IIUKIIOB.

30.I'pyObie cuctemsl. ['pyObie COCTOSIHUSI paBHOBECHSI.

31.IIpocthle, c0XKHBIC, TPYOBIC IPEICIIbHBIC IIUKJIBI.

32.Heob6xoauMble U JOCTAaTOYHBIE YCIIOBUS TPYOOCTH.

33.1IpenenbHble HUKIIBI, 3aBUCAIIME OT NapaMeTpa. KpaTHble npeiebHbIe IIUK-
ael. [loBenenue npeenbHbIX UKIOB MPU MaJIbIX U3MEHEHUSX MapameTpa.

34.®Ouznyeckue 3anauM, NpuBoAdIIUe K nud@epeHnanbHbpIM ypaBHEHUSIM B
YaCTHBIX NMPOU3BOAHBIX (KOjeOaTelbHbIE MPOIECCHI, TEIIONPOBOAHOCTh U
nud¢y3usi, SJIEKTPOMArHUTHOE T0JIe, YPaBHEHUS TUIPO- U Ta30JUHAMUKH,
ypaBHeHue peaunrepa).

35.Knaccudukanus u kaHoHHYecKue (HOpMbI ypaBHEHUH B YaCTHBIX TIPOU3BO/I-
HBIX BTOPOTO MOPsIIKA.

36.[loctanoBKa OCHOBHBIX KpaeBBIX 3ajad: 3agada Koinum, mepsas, BTOpas M
TPEThsI KPaeBbIE 3a/1a4U.

37.KoppeKkTHOCTh NOCTAaHOBKHM KpaeBbIX 3anay. Kiaccuueckue pemieHus: oc-
HOBHBIX KPaeBbIX 3aj1a4 VIS DJUTUNTUYECKUX YPAaBHEHUM.

38.VYpasuenue Jlamnaca. OCHOBHBIE CBOMCTBA rapMOHUYECKUX GyHKIUHK (pop-
myna ['puHa, Teopema o cpeiHeM, IPUHLIUIT MaKCUMyMa, Teopema 00 ycTpa-
HUMOM OCOOCHHOCTH).

39.Pemenne 3amau Jlupuxiie m Heitmana (BHyTpeHHEH M BHEITHEH) METOIOM
MOTEHINAJIOB.

40.Oyukus ['puHa 1 ee mpUMEHEHHUE K PEIICHUIO KPaeBbIX 3a/1a4.

41.Dopmyna I[lyaccona s mapa v Kpyra.

42.YpasHeHus mapaboinueckoro Tumna. [loctTaHoBka OCHOBHBIX KpaeBhIX 3a/1ad.
[IpuHIMIT MaKCUMyMa M €IWHCTBEHHOCTb. TE€IUIOBbIE NOTEHIMalbl. Pemre-
HHE CMEIIaHHOM 3a7a4il METOJIOM pa3JelICHus repeMeHHou (MeTton Dypbe).
O6006menue pemenus. Pemenue 3amaun Komm st ypaBHEHUS! TETLIONPO-
BogHocTH (hopmyna Ilyaccona).

43.YpaBHenus runepbonudeckoro tuma. [locTaHOBKa OCHOBHBIX KpaeBbIX 3a-
nad.

44 PemeHre cMEIIaHHOM 3a/1a4n MeTo10M Dyphbe.

45.000061eHHbIe pemieHus. Pemenue 3anaun Koy 11st BOJIHOBOTO ypaBHEHUS
(bopmyner Jlanambepa, Ilyaccona u Kupxroda).

46.000011eHHbIE pELIEHUs OCHOBHBIX KPAeBbIX 3aJlay ISl YPaBHEHUHN SIUIHUII-
TUYECKOTO THUTIA.

47.Pa3pemMoCTh KPaeBbIX 33]1a4 U II1aJKOCTh 000OIEHHBIX PEIICHHM.

48.CBolicTBa COOCTBEHHBIX 3HAUYEHU U COOCTBEHHBIX (yHKUMHA. Bapuanuon-
HBI METOJT PEeILIEHUS KPaeBbIX 3a/1a4.

49.JIuneiiHble yrpaBisieMble IPOIECCHI.

50.YnpaBrisieMOCTh: MHOKECTBO JOCTHKMUMOCTH.

51.YnpaBnisgieMOCTh U yCTOMYMBOCTh aBTOHOMHBIX CHCTEM.

52.0nTumanbHoe Mo OBICTPOACHCTBUIO YIIPABICHUE AJIsl TUHEHHBIX CUCTEM.



53.CuHTe3 ONTUMATBHBIX YIIPABICHUHN JJIT HEKOTOPBIX OCHOBHBIX HEJTMHEHHBIX
YIPABJISIEMBIX CUCTEM.

54.CuHTe3 ONTUMANIBHBIX MO OBICTPOJICUCTBUIO YIpaBiIeHUN ¢ 0OpaTHOW CBS-
3bI0 JJISI HETMHEWHBIX CUCTEM BTOPOTO MOPSAKA C OJTHOM CTENEeHbI0 CBOOO-
JbI

55.MeTtoj TMHaMHYECKOro MPOTPaMMHUPOBAHUS

56.Meto mocneAoBaTeNbHBIX MPUOIMKEHUA 11 OTBHICKAHMSI ONTHUMAbHBIX
MIPOTPAMMHBIX ABUKCHUH.

57.Meton mocneaoBaTeNbHBIX MPUONMKCHUA IJIsi PEIICHUs 3aJaBU CHHTE3a
ONITUMAJIBHBIX YIIPABICHUM.

58.MeTon HampaBieHHOTO MOUCKAa KOA(P(GUIMEHTOB YCHIICHHS B CHCTEMax
yIpaBICHUSI.

59. /IBmxeHNs HeMTUHEWHBIX CHUCTEM, OTIPE/ICIAEMbIC KPACBBIMH YCIOBUSIMU.

60.MeTo HAaMCKOPEHIIIETO CITyCKa.

61.Bripoxxaronuecs duMnTHIeckue ypaBHeHusl. OCHOBHbBIE TTOHSITHS.

62.Teopus norennuana. Gyukius 'puHa COOTBETCTBYIOIIETO ONEepaTopa.

63.Bripoxxnaromuecs runepoonnueckue ypaBHeHnus. 3anada Komm s rumnep-
OOJMYECKUX YpaBHEHUHN.

64.Meton Pumana. 3agada Komm 1isi BBIPOXKIAIOMIUXCS THUNEPOOIMYECKUX
ypaBHEHUH BTOPOTO MOPSIIKA.

65.3agaga Kommu-I'ypca.

66.3anauya Tpukomu. [locranoBka 3amaun Tpukomu. Teopema cyiiecTBOBaHHS.

67.3amaya Tpukomu 715 cieUaIbHBIX 00IacTe.

68.3amaua TpukoMu 111 HEOTPAaHUYEHHBIX 00JIaCTEeH.

69.KpaeBbie 3a1aun 17151 ypaBHEHHs] CMEIIAHHOTO TUTIA BTOPOTO POJIA.

70.3agaua TpukoMu ¢ pa3pbIBHBIM YCIIOBUEM CKIICHBAHUS.

71.KpaeBas 3amaya 1151 ypaBHEHHUS] CMEIIIAHHOTO TUIIA BTOPOTO MOPSIKA.

72.3anaua ®pankis. [ToctaHOBKa M €IMHCTBEHHOCTh peIieHUs 3a1aun DpaHk-
ns1. CyiiecTBoBaHUE pelieHus 3aaaun OpaHkis.

73.Knaccudukarus cucteM nepBoro mopsaka.

74 MatpuvHbie pEIICHHUS.

75.1TepBooOpa3zHbie M-ro MOpsAIKa B OJJHOCBSI3HOM 00JIaCTH.

76.CTpyKTypHOE ONTUCAHUE PEIICHUN CUCTEM TIEPBOTO TIOPSIKA.

7'7.Paznoxenust B 000011eHHbIe psiabl Teinopa u JlopaHa.

78.Uurerpan Komm.

79.®opmyna Ko u ee cineacTBusl.

80.ITepBooOpa3Hbie B MHOTOCBSI3HOM 00JIaCcTH.

81.Knaccudukarusi cucreM BBICOKOTO Topsiaka. CBs3b ¢ KOMIUIEKCHBIMU CH-
CTEMaMH.

82. ComyTcTByIOII1asi MaTPHUIA XapaKTEPUCTUIECKOTO MydKa.

83. Teopema o mpeACTaBISHUH OOIIETO PEIICHUS.

84. Ilerouky cOOCTBEHHBIX M MPUCOSTUHEHHBIX BEKTOPOB TyUKa.

85. Cnabo cBsi3aHHBIC AILTUTITUYECKUE CUCTEMBI BTOPOTO TIOPSIKA.

86. Kpurepuii ci1aboii CBI3aHHOCTH CHUCTEM.

87. CWIIBHO AJUTUTITUYECKUE CUCTEMBI.



88.ComnpspkeHHble PYHKIIUU K PEIMICHUSM SJUTMIITHYECKUX CHCTEM BTOPOTO TI0-
psaKa.
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Ilpumepnule npakmuuecKkue 3a0aHuA
1. KakoBo (ha3zoBoe npoctpancTBo cucteMsl X = f(sinx, cosy), y = g(sinx, cosy), y
KOTOpOH IpaBele yacTu f U g nepuonnyeckue GyHKIMU 110 00EUM epEMEHHBIM?
2. JIOKa)KHTe, 9TO HYJIEBOE PEIIEHHE CHCTEMBI X = —axy*, y = byx*, a> 0,b > 0
ycroiunBo. OObSICHUTE, IOYEMY OHO HE SIBJIIETCS ACUMITOTUYECKU YCTONUNBBIM.
3. JIns cuctemsbl
X = ux — 2y — a?x(x? + y?)?,
X = 2x + py — b2?y(x? + y?)?
ONpEeNEIUTe TUIl U YCTOMYMBOCTh MOJIOKEHUSI paBHOBecHs X = y = ( B 3aBUCUMO-
CTH OT 3HaueHu# W. JJokaxute, 4yTo npu W > 0 CymecTBYeT YCTOMUYUBBIA MpeeIib-
HBIA ITUKII.
4. SIBAsOTCA M B3aMMOCBSI3aHHBIMU 4acTOTa COOCTBEHHBIX KOJIEOAHUN HEIMHEH-
HOW KOHCEPBATUBHOW CUCTEMBI M aMILTUTY/1a KOJICOaHHi1?
5. Ckonpko nMeeTcs 00JacTel mapaMeTpuIeckoro pe3oHanca ypaBuenne Marne?
6. Haiitu ob1iiee penieHre TMHEHHOTO HEOTHOPOHOTO YPAaBHEHHUS

Jdu Jdu du
(y+z)&+ (X+Z)6_y+ (y+X)£— u.
o 0z 0z
7. HaliTu mOBEpXHOCTb, yIOBIETBOPSIOULYIO YPABHEHUIO X——+ Yoy = 2Xy U Tpo-

XOJAILYIO Yepe3 IMHUI0 Y = X, Z = X2,

8. OnpenenuTs THI ypaBHEHUS, IPUBECTH €r0 K KAHOHUYECKOMY BUAY M HANTH
oOl111ee pelleHrne 3TOro ypaBHEHUS:

Uygx — 2Uyy + Uyy + Uy —uy = 0.

9. lna oObekTa mepBoro mopsgaka X =ax+ u,a < (0 HalWTH orpaHUYECHHOC
lu(t)| < 1 ypaBHeH#Ue, IPH KOTOPOM:
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a) coctosane oobekta gqocturaet u3 X(0) = 0 B MomenT T=1 MakcHMaIbHO-
ro 3HAYEHUS,

0) 00BekT ¢ mapameTpoM a = 1 , gBuraschk u3 coctosuus X(0) =1 B mo-
MeHT T=1, mocTaBisieT MaKCUMaJIbHOE 3HaUYeHNE (DYHKIIMOHATTY

J = f(x(t) — 0,5¢t) dt.
0

3. Hay4yHo-KBaJIH(pUKANMOHHAA padoTa (IUccepTAUA)
B hopMe HAYYHOI' 0 JOKJIAJAA

3.1. llesib MOATrOTOBKH 00y4YAIOMIUMCS HAYYHO-KBAJTU(PUKANMOHHOI padoThl
(nucceprauun) B popmMe HAYYHOI'0 JOKJIAAA

Hayuno-kBanudukanuonHas paborta (quccepranusi) SBISETCS 3aKIIOUYH-
TEJIBHBIM ATAIllOM IPOBEACHHS TOCYJAPCTBEHHBIX MTOTOBBIX HUCIIBITAHUN W UMEET
CBOEH LEIbI0 CHCTEMAaTH3aLMI0, 0000IIEHNE U 3aKPEIJIEHUE TEOPETUYECKUX 3Ha-
HUM, TPaKTUYECKUX YMEHHUH, oOmenpodecCHOHaIbHbIX U MPO(EeCcCHOHATBHBIX
KOMITETEHIIUN BBITTYCKHHUKA.

OcHOBHOE cojepKaHHE PE3YyJIbTATOB HAyYHO-KBAIU(DUKAIIMOHHON pPadOThHI
(muccepranuun) odopmiiiercs B hopMe HAydyHOTO JIoKIana. Hayunslit nokmaz qo-
KEH OTBEYATh CICAYIOUIMM TPEOOBAHUSM:

O0beM Hay4yHOro [OKJajJa IO pe3yjbTaTaM HayYyHO-KBAJIM(PHUKAIMOHHOM
paboThl (IMccepTalyK) JOJKEH COCTaBiATh 20-25 cTpaHMI] MEYaTHOTO TEKCTa
(mpudt Time New Roman, kersib 14, MeXIyCTpOUYHBIM UHTEPBAT — OJUHAPHBIN ).

CtpykTypa HayqYHOTO JOKJIaJa:

a) TUTYJIbHBIN JIUCT;

0) o01as xapakTepucTUKa padoThl (AKTYyaJIbHOCTh, CTENEHb pa3padOTaHHO-
CTH TEMBI HCCIIEIOBAaHUs, LEIb U 3a/lauyd, OOBEKT, MPEIMET, TUIOTE3a, OPTraHU3a-
IIUSl ¥ JTambl MCCIEAOBAaHUS, HaydHas HOBU3HA, TEOPETUUYECKAs M MpaKTUYecKas
3HaYUMOCTb PaOOTHI, MOJOKEHHSI, BRIHOCUMBIEC Ha 3aIUTY);

B) OCHOBHOE COZIep)kKaHHE (OCHOBHOM TEKCT HAYYHOTO JIOKJIaJa MOXKET ObITh
paszJiesieH Ha TJ1aBbl WIW Pa3Jeibl);

I') 3aKJII0UYEeHHE (UTOTH HAYYHO-KBATU(DUKAITMOHHONW pabOThI, PEKOMEHIAINH
Y TIEPCTICKTUBHI JaJIbHEHIIeH pa3paboTK TeMBbl);

1) CIOUCOK paboT, omyOJMKOBaHHBIX aBTOPOM IO TEME HAy4YHO-
KBATM(PUKAIMOHHOM paboThI (ICCepTaInm).

3.2. TpeboBanusi K pe3yJibTaTaM 0OCBOCHUS KOMIIETEHUIUI
[lo pe3ynpTaTaM 3alUThl HAYYHO-KBAJTM(DUKAMOHHOW paboOThI (IuccepTa-

1) B opMe HAYIHOTO AOKJIaZa MPOBEPSIETCS CTENEHb OCBOSHUS BBITYCKHUKOM
CIEIYIOIINUX KOMIIETCHIIHUM:



— CIIOCOOHOCTh K KPUTUYECKOMY aHAIU3y U OLEHKE COBPEMEHHBIX Hay4HBIX J0-
CTH)KEHHM, T€HEepUpPOBAHUE HOBBIX HJEH MpPU PEIICHUU HCCIENIOBATEIbCKUX H
NPaKTUYCCKHX 3a/1a4, B TOM YHCJIC B MK IUCIMILTMHAPHBIX 00acTsax (YK-1);

— CIIOCOOHOCTh MPOEKTUPOBATH M OCYHIECTBISTh KOMIUIEKCHBIE MCCIEIOBAHMS, B
TOM YHUCJIE MEXAUCIUIUIMHAPHBIE, HA OCHOBE LIEIOCTHOIO CUCTEMHOT0 HAay4YHOIO
MHUPOBO33pPEHHUSI C MCIOJIB30BAHMEM 3HAHUI B 00JIacTU UCTOpUU U (uiiocopuu
nayku (YK-2);

— TOTOBHOCTh YYacTBOBaTh B pab0OTE POCCHMCKUX M MEXTyHAPOIHBIX UCCIEI0BA-
TENbCKUX KOJIJIEKTUBOB IO PEIICHUIO0 HAYYHBIX M HAyYHO-00pa30BaTEIbHBIX 3a]1a4
(YK-3);

— TOTOBHOCTH HCTOJIb30BaTh COBPEMEHHBIE METOJbI U TEXHOJOTHH HAYYHOH KOM-
MYHUKAIIIU Ha TOCYJIapCTBEHHOM M WHOCTpaHHOM si3bikax (YK-4);

— CHOCOOHOCTH IMJIAHUPOBATH U PEIIATh 33J]a4l COOCTBEHHOTO MpOo(decCHOHaIbHO-
ro u auuHoctHoro paseutus (YK-5);

— CIIOCOOHOCTh CaMOCTOSITENIBHO OCYILIECTBIIATh HAyYHO-UCCIIEI0BATENbCKYIO Jes-
TEIbHOCTh B COOTBETCTBYIOLIEH NMPOQPECCHOHANBHON 00JIACTH C HUCIIOJIb30BAHUEM
COBPEMEHHBIX METOJOB HCCIIEIOBaHUS U HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
texnosoruit (OITK-1);

— TOTOBHOCTb K MPEINO/JaBaTEIbCKON AESITEIbHOCTU 110 OCHOBHBIM 00pa30BaTeib-
HBIM TIporpaMMam Baiciero oopasosanus (OI1K-2);

— FOTOBHOCTbH K OCYILIECTBIIEHUIO CAMOCTOSATEIbHON HAyYHO- HUCCIEA0BATEIbCKOM

JeATEIbHOCTH B O0JIACTH HANPABJICHHOCTU (MPOQuIIs) IPOrpaMMbl aCIUPAHTYPBI
(TIK-1).



