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|. O6mue noJsioxkenus

Ieap paHHOM NOpPOrpaMMBl COCTOMT B OLEHKE TIOJYYEHHBIX paHee
TEOPETUYECKUX 3HAHUI U MPaKTUYECKUX HABBIKOB, KOTOPBHIMHU JOJDKEH 00JaaaTh
NPETEHJCHT Ha TMOCTYIUICHHE B MAarucTpaTypy IO HAampaBiIEHUIO MOJATOTOBKU
01.04.02 «Ilpuknaonas mamemamuka u uHhopmamuka .

Jlannast mporpamMma cocrtasiieHa B cootBerctBun ¢ OC HUAY MHUOU no
HampaBieHuto noaroroBku  01.03.02  «llpuknaonaa  mamemamuxka u
ungpopmamuxa»,  npopuIr0  MOATOTOBKU  «Bwicokonpouzeodumenvuoie
8LIYUCTICHUA U MEXHOI02UU NAPATIETIbHO20 NPOZPAMMUPOBAHUA» Y BKIIIOUAET 2
0J10KA.

BcerynurensHoe uUCHbITaHHE B MarucTparypy MNpoBOAHUTCS B ¢dopme
coOeceroBaHusl ¢ 00s3aTeNbHBIM 0(GOPMIIEHUEM OTBETOB Ha BOMPOCHI OuIieTa B
MUCbMEHHOM BH/IE.

Il.Ouenka ncnprranus:

OueHka 3a coOecenoBanue BoicTaBiasgeTca 1o 100-0anmpHON IIKAJIE.
OueHuBaercsd cpegHudl Oain mo JuIioMy OakanaBpa, MOTHBAallMOHHAs U
npodeccHoHaIbHAs HAPaBJICHHOCTD peTeHacHTa (40 6aioB) U OTBET IO OMJIETY
(60 6amnoB).

MuHuManbHbIil  0ajmui, HEOOXOAMMBIA JIS YCHEMIHOTO IMPOXOXKICHHUS
co0eceIoBaHUs U JAIbHEHMIIEro y4acTusi B KOHKYPCe, €XEroJJHO yCTaHaBIMBAETCS
npuemHon komuccuen HAAY MUOU.

MuHuMaJdbLHBIN 0aJ11 — 60.

Kpurepuu ouenku:

100-95 6an10B — BBHICOKUI YPOBEHb MPEIBIIYIIETO 00pa30BaHusI, BHICOKAN
ypOBeHb Mpo(decCuoHaIbHON W HAyYHOW MOTHMBALIUM, JIaHBI UCUEPIIBLIBAIOIIUE U
00OCHOBaHHBIE OTBEThl HAa BOMPOCH, TOCTaBJIEHHbIE AK3aMEHAIMOHHOMN
KOMHCCUEH, TPETEHACHT JEMOHCTPUPYET TJIyOOKHE TEOPETHUUYECKUE 3HaAHUS,
YMEHHUE CPaBHUBATh M OLICHUBATh PA3JIMUYHbIC HAyYHBIC MOJXOJbI, MOJIH30BATHCS
COBPEMEHHOW HAYYHOU TEPMHUHOJIOTHUEN.

94-90 6a/10B — BHICOKUM YPOBEHBb NPEABIAYIIETO O00pa3oBaHMs, a TaKkKe
npodeCCUOHAIBHOM M HAYYHOW MOTHBAIIUM; JIaHbI MOJIHbIE, TOCTATOYHO TIIyOOKHE
U OOOCHOBAaHHBIE OTBETHl Ha BOMNPOCHI, TIOCTABJICHHBIC HSK3aMECHAIIMOHHON
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KOMHUCCHEH, MPETEHICHT JIEMOHCTPHUPYET XOPOIINUE 3HAHUS, YMECHHUS TTOJIb30BAThHCS
COBPEMEHHOW HAYYHOU TEPMUHOJIOTUEH.

89-85 0ani0B — cpeaHHMil ypOBEHb MPEIBIAYIIETO OOpa30BaHMS, a TaKKe
yaeOHON W mpodecCHOHATBHOW MOTHBAIMM; JTaHBl OOOCHOBAaHHBIC OTBETHI HA
BOIIPOCHI,  TIOCTABJICHHBIC  JK3aMCHAIIMOHHONW  KOMHCCHEHW,  TPETCHICHT
JIEMOHCTPHPYET XOPOIITUE 3HAHMUS.

84-60 0anyi0B — cpeaHUIl ypOBEHb MPEIbIAYIIET0 00pa30BaHMs, a TaKKe
y4ueOHON U TpodeccruoHaIbHOM MOTHBAIIMU; JAaHbl B LIEJIOM MPaBUIILHBIE OTBETHI
Ha BOIIPOCHI, TOCTABJICHHBIEC K3aMEHAIIMOHHON KOMUCCUEH, TPU ATOM IPETECHICHT
HEJIOCTAaTOYHO apTyMEHTUPYET OTBETHI.

59-0 6annoB — HU3KUN YPOBEHb MPEIBIIYIIETO OO0pa3oBaHUsS, a TaKKe
y4eOHOH, mpodeccuoHaTbHOM W Hay4yHOM MOTHUBAIIMM, B OTBETE JOIMYIICHBI
3HAYNTEIbHBIC OIIMOKH, MPETCHICHT JAEMOHCTPUPYET HETMIOHWMAaHWE OCHOBHOTO
CONIECpKaHUSI ~ TEOPETHYECKOr0  MaTephana, HEYMEHHE  BBICKa3bIBaThCH,
MMOBEPXHOCTHOCTH M CJIA0YI0 apTyMEHTAITUIO CY)KICHHM.

IlpuMeuaHnue: Ha coOeCeIOBAHUM OILICHKA BBICTABIISICTCS 32 HECKOJBKO BOIPOCOB
B IIpejenax KakJI0ro OJ0Ka, a He 3a KaKJIbIid OoTIeNnbHbIH Bonpoc. Cymma 0asios,
HaOpaHHBIX B KaXKJIOM OJIOKE, SIBJIICTCS UTOTOBOM OIEHKOM coOecen0BaHusl.

NEPBBIU BJOK (oOpa3oBaHue W MOTHBAIMOHHO-NIPOMecCHOHAILHAS
HANIPABJEHHOCTh MPETeH/IeHTA):

CootBercTBUEe Tpoduiss M YpOBHS MOJIYYEHHOTO paHee oOpa3oBaHMUS,
YCIEBAEMOCTh B BYy3€, HAJIMYUE JUIJIOMA C OTIMYHMEM, HaJu4Khe cepTU(PUKATOB 00
00pa30BaHUU, HAJTMYKME HAYYHBIX MyOIMKaLUM.

[IpeacraBnenuss o cdepax W HaOpaBlICHUAX NpodecCHOHATBHOU
JNEATeIbHOCTH U Oyaylied  ClelMalibHOCTH,  oOmas  OpUeHTalus B
npodeccuoHanbHON TpobiieMaTKe, HalWuuhe OmbITa paboThl MO BBIOPAHHOMY
HANpaBIICHUIO, TIOJIyYCHHbIE 3HaHUA W  NPOPECCHOHATbHBIE  HAaBBIKH,
TUTAHUPOBaHKE OyTyIel Kaphephl.

CrocoObHOCTh K OOyYEHHIO: BOCIHPHUUMYHBOCTH K 3HAHHUSAM, CKOPOCTH
YCBOGHHUS, CTENCHb AaKTUBHOCTH TMpH OOYYEHHH, JAUCIHHUILIMHUPOBAHHOCTS,
OpPraHHW30BaHHOCTh, OTBETCTBEHHOCTh; YMEHHE OPIraHHM30BaTh JACIATEILHOCTH C
UCIIOJIb30BaHUEM IMOJTYYCHHBIX 3HAHUMN; YPOBCHb CAMOCTOSTCIIBHOCTH B MIPHHITHU
pEIICHNI; OTBETCTBEHHOCTh 3a PE3yJIbTaThl ydueObl, OXHIAHHS OT Y4eOHOro
npoiiecca B By3e.

OOmue KpuTEpHUH AJs1 ONpee/ieHHsl OLeHKH aduTypueHTa mo | 0JIoKy:
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30 - 40 6a.1710B — BBICOKHI YPOBEHb (BBICOKMH YPOBEHb U KAUECTBO MOJIYYEHHOTO
0o0pa3oBaHMs: AUIJIOM C OTIMYMEM, CpeAHMH Oamn aumuioma Beiie 4,5 Oaia;
BBICOKMI ypOBEHb MNPOPECCUOHANBHOW W HAay4HOW MOTHMBALMM: HAIAYUE
ceptuukaroB 00 0Opa3oBaHHM, HAYYHBIX MyONHMKaIuii; mpu coOeceqoBaHUU
MPETEHICHT MPOSIBUII 1IeJICHANPAaBIEHHOCTh U OCO3HAHHOCThH BHIOOpA HaIPaBIICHUS
HOJIFOTOBKH, BBICOKMH YpPOBEHb OTBETCTBEHHOCTU 3a COOCTBEHHBIE PE3YJIbTAThl
yueOHOW U Mpo(hecCHOHANBHON NeATEeIbHOCTH, 3HaHUS W NpOodecCHOoHANbHBIE
HaBBIKH, UMEET OIBIT pabOTHI 10 BEIOPAHHOMY HAIIPABIICHUIO);

10 - 29 6ans0B — cpeaHMil ypoBeHb (cpeanuii Oamn quruioma ot 3,5 mo 4,4 6amna;
BBICOKMH  ypOBEHb Yy4yeOHOM ©  1Ipo(ecCHOHaNbHON  MOTHBALIMM;  IPHU
co0eceTOBaHUM NPETEHICHT MPOSIBUJI HEONPEAEIEHHOCTh B BEIOOPE HAIpPaBIICHUS
NOJATOTOBKM, HEJOCTATOYHBIM YpPOBEHb OTBETCTBEHHOCTH 3a COOCTBEHHBIE
pe3ysbTaThl yueOHOU U Mpo(decCuoHATbHON NeATENbHOCTH, UMEIOTCS HEIOCTATKH
B MPOSIBJICHUY 3HAHUH U TPO()ECCHOHATBHBIX HABBIKOB);

0 - 9 6annoB — HU3KUI ypOBEeHb (00pa30BaHHE HE COOTBETCTBYET BHIOPAHHOMY
npouiio, OTCYTCTBUE HAy4YHOW JEATEIbHOCTH, HU3KUH YpOBEHb YUYEOHOM,
npo(ecCHOHATbHON W HAay4YHOW MOTHMBALIMM: OTCYTCTBHE cepTU(PHUKATOB 00
oOpa3oBaHWHU, HAy4YHBIX NyOJMUKaIWii; MpuU coOeceOoBaHUM NPETEHIEHT He
OpOSIBUJ  LIEJICHANPABICHHOCTh W OCO3HAHHOCTh  BbIOOpa  HamNpaBlICHUS
NOJFOTOBKH, HU3KHHA YpOBEHb OTBETCTBEHHOCTH 3a COOCTBEHHBIE pPE3YJIbTaThbl
yueOHOU U mpo(dhecCHOHANBHON NesATENbHOCTH, HE MPOJEMOHCTPUPOBA 3HAHUS U
po(heCcCHOHAIbHBIE HABBIKH).

BTOPOU BJIOK (BOopochl no MarucTepcKou nporpamMme
«BBICOKOTPON3BOAUTEIbHBIC BBLIYMCJICHUS W TEXHOJOTMH HNapaLIeJbLHOro
NPOrPaMMHUPOBAHHU):

Pazgen 1. MaremaTnyeckuii aHAIHN3

1. HenpepbiBHbIE (DYHKITMM OHOW M MHOTHX NMEPEMEHHBIX, UX CBOMCTBA.
Teopema Beiiepmitpacca 0 JOCTHKUMOCTH HEMPEPHIBHOW HAa OTpe3ke (PyHKImei
HanOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYCHMUSI.

2. PaBHOMepHas HemnpepblBHOCTh (yHKIMA, Teopema Kantopa - ['eitHe o
PaBHOMEPHOM HEMPEPHIBHOCTH (PYHKIIMH, HEIIPEPHIBHOM HA OTPE3KE.

3. HuddepenunpyeMocth (QYHKIMH MHOTMX mepeMeHHbIX. [loyHbIN
muddepeHuar M €ro TreoMEeTpUYECKHil cMbIci. YacTHble MPOU3BOAHBIC,
nuddepeHupyeMoCcTh (PYHKIIMM C HENPEPhIBHBIMU YaCTHBIMH ITPOU3BOIHBIMU.
[IpousBonHas o 3aIaHHOMY HaIlpaBJICHUIO, I'PAIUEHT.
4. OnpeneneHHbll UHTErpasl OT (PyHKIUU OJHOW MEPEMEHHOM MO OTPE3Ky U €ro
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coiictBa. Cymmbl [lapOy. WHTerpupyeMocTb OrpaHMYEHHOW HEMPEPHIBHOM
(KpoMe KOHEUHOTO YHCJIa TOUCK) (PyHKITUH.

5. CsaoiictBa wuHTerpupyembix ¢ysknuii. Teopema o cpenHem.
WHTerpupoBaHne IyTeM 3aMEHbl IIEPEMEHHOM. lHTerpupoBaHue IO 4YacTAM,
dbopmyna Teitnopa.

6. ®opmyna Hrrotona-Jleibnumna. MaTerpan u 3agada o0 ompeencHUun
TUTOILAIHN.

7. HYucnossle psagel. CxoauMmocTs psaoB. Kpurepnii cxogumoctn Komm.
HocraTtounsle mnpuszHaku cxogumoctu: Komm, [lamamGepa, HHTErpaabHBIH,
JleitOnuua, AbGens, Jupuxine. AOCONIOTHAasE W YCIOBHas CXOAMMOCTh psja.
CBolicTBa CXOASIINXCS PAIOB.

8. IlepecTaHoBKa 4I€HOB a0COJIIOTHO CXOASILErocs psaa, Teopema Pumana
0 MEPECTAHOBKE YICHOB YCIOBHO CXOAILIETOCS psija.

9. Paapl m mocnenoBaTenbHOCTH (PyHKIMI. PaBHOMEpHass CXOAMMOCTD.
[Ipm3nak  Bemiepmrpacca. CBolcTBa  paBHOMEpPHO  CXOIAIIHUXCA  PSIOB
HEMPEPBIBHBIX M MIAJKUX (QYHKUUMNA (HENPEPBIBHOCTh CYMMBbI, MOYJIEHHOE
WHTErpupoBaHue U AUPHepeHIIUPOBAHKE).

10. CoOcTBeHHbIE M HECOOCTBEHHBIE HWHTErpajibl, 3aBUCAIIUE OT
napameTpa. PaBHOMepHas CXOOMMOCTh IO HapamMeTpaM W €€ IpU3HaKU.
HenpeppiBHOCTh, HHTErpHpoBaHue M AU(PepeHIupOBaHUE HUHTETPAIOB IO
napamerpy.

11. JIBoiinbie uHTerpansl. CBeieHHEe ABOMHOTO MHTETpalia K MOBTOPHOMY.
YcnoBust CylIeCTBOBAaHUS JIBOMHOTO WHTErpayia. Beipaxenue i 1miomagu
00JacTH yepe3 JBOMHOM MHTErpasl. 3aMeHa MEePEeMEHHBIX B JIBOWHBIX MHTETpajax.
[TossipHas cucremMa KOOPAMHAT Ha MJIOCKOCTH.

12. Kpatueie wunTerpanbsl (n>=3). 3aMeHa MEPEMEHHBIX B KpPATHBIX
uHTerpanax. Chepuieckue U MWIMHIPUIECKUE KOOPIUHATHI B R®,

13. KpuBonuHeliHble MHTErpaibl 1-ro M 2-ro TUIa Ha IUIOCKOCTH, CBS3b
Mexay Humu. Gopmyiia ['puna.

14. KpuBOnMHEWHBI HMHTErpall 2-rO0 THUMNA IO KPUBOM B TPEXMEPHOM
npocTtpancTie, popmyna Ctokca.

15. TloBepxHOCTHBIE HHTErpaibl 1-ro W 2-ro THUHAa B TPEXMEPHOM
npoctpancTBe. Popmyna ["aycca—Octporpaackoro.

16. I'mankue orobpaxenus u3 R" B R"™ KkacarenbHoe mHpoCTpaHCTBO,
muddepennman oroopaxkenus. Teopema 0 HESIBHON (yHKITUU.

17. HeobGxomuMmble yCIIOBUS JOCTWKEHHUS TIAAKONW (PYHKIIMEH MHOTHX
NEPEMEHHBIX JOKAJILHOTO SKCTPEMYMa BO BHYTPEHHEH TOUKe 00JIaCTH.

18. HeoOxonuMblii IpU3HAK YCIOBHOIO SKCTPEMyMa B 3ajauye C TIaJKUMHU
OrpaHUYeHUSIMU (METOJ MHOKUTeNeH Jlarpanxa).




Cap®THN HUAY MUOU

[Tporpamma cobece0BaHUs IO MATUCTEPCKOH MMporpaMme
01.04.02 «ITpuxnamHas MaTeMaTHKa H MHHOPMATHKAY

HpO(l)I/IJ'IL 1 «BLICOKOHPOI/BBOIII/ITeJIbHI)Ie BbBIYUC/JICHUA U

TEXHOJIOTHH NAPAJLIeJIbHOr0 MPOrPaMMHUPOBAHNS B MIaKeTe
JOTIOC»

[podwmrs 2 «MaTemaTuyeckue 1 HHGpOPMATHOHHBIE
TeXHOJIOTHH

19. Oproronanbubie cuctembl GyHKIUN. Psapl @ypse mo opTOroHanbHON
cucteMe (QyHKLIHIA, HepaBeHCTBO beccens, cxoauMocTs pasioB Pypee.

20. PaBHOMepHas cxomuMocTh psga Pypbe MO TPUTOHOMETPUUECKOU
cucTeMme Uit (PyHKIUU C KyCOYHO-HEMPEPHIBHON MPOU3BOIHOM.

21. Teopemsl BeliepmiTpacca 0 paBHOMEPHOM NPUOJIMKEHUN HENPEPHIBHOM
(YHKIIMM HAa OTPE3KE TPUTOHOMETPUUECKUMHU U OOBIYHBIMU ITOJIMHOMAaMH.

22. TlomHble MeTpUYECKHE MNPOCTpaHcTBa. [IpuHIHKI — CKUMAOIINX
OTOOpaKEHUM.

23. KowmmiekcHble 4Mcla, KOMIUIEKCHBIE (DYHKIMH KOMILIEKCHOTO
aprymMmenTa, yciosusa Komm-Pumana nx nuddepennupyemoctu.

24. Teopema Komm 00 wuHTErpajie Mo 3aMKHYTOMY KOHTYpY OT
aHAJINTUYECKON (DYHKIUU.

25. Uurerpan Komm. Pa3noxkenrne aHaIuTUYECKOW (PYHKIMU B CTENEHHOM
psa. M3onupoBanHbie 0coOble TOUKH, psf Jlopana.

26. Teopema o Bpiuerax, Jjemma JKopaaHa o0 wuHTerpagax oOT
aHANIMTUYECKOW (YHKIIMHM, YMHOKEHHOM HAa MHHUMYIO HKCIIOHEHTY IO Jyram
OKPYKHOCTEM pacTylIero paanyca.

27. Meton Jlammaca HaxoXAE€HUS ACHUMITOTHYECKOIO ITIOBEIECHUS
WHTErPaJIOB.

28. TlpeobOpasosanue dypre B R". O6parnoe mpeobpazoanue Dypbe.
Teopema IInanmepers.

Pazgen 2. AHaIMTHYECKAsi TeOMeTPUS

1. JlexkapToBa mpsAMOYrojibHasi CHUCTEMa KOOpAHHAT B R* u R}
npeoOpa3oBaHUE KOOpAMHAT MpPH INEpexoJe K HOBOW JIEKapTOBOM cHUCTEME.
JIBME€HHS B IUNIOCKOCTU U MPOCTPAHCTBE. Y TUIbI DUJIEpa.

2. YpaBHEeHUS IPSIMOU B R? miockoctu B R®, 3amanme NPSIMBIX B R®. Vron
MEXIy NpsIMbIMH (B R’ u B R3), YTOJI MEXYy IPSAMOU U IIJIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTAMM. PaccTosiHME OT TOUKHM 0 NPSIMOM M TIOCKOCTH.

3. YpaBHEHHE KpPHUBOW BTOPOr0 MOpsSAKA B R [IpeobpazoBanue ero
KO3 (PUIIMEHTOB MpHU Mepexojie K HOBOM JEKapTOBOW CHUCTEME, WHBApHUAHTBHI.
Kanonuueckwuii B ypaBHEHUH, KilacCU(UKAIUS KPUBBIX BTOPOTO TIOPSIKA.

4. YpaBHeHUE MOBEPXHOCTU BTOPOrO MOpPsJIKa B R, ero xaHoHMYecKHit
BU/I, KJIacCU(pUKAIIS TOBEPXHOCTEH BTOPOTO TIOPSIKA.

Paznen 3. uddepennuanbHas reomeTpust
1. I'magkue xpuBbie B R°. [nmaBHas HOpMamb M OHHOPMAIb KPUBOIL.
OcHoBHoOM Tpudap. KpuBusHa u kpydueHue kpuBoi. @opmyinsl OpeHe. YpaBHEHUS
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KacaTelbHOM, HOpPMaIM M OMHOpPMAalu KpPUBOHM, ypaBHEHHUS COMNpPHUKACAIOIIEHCS,
HOPMAJIBHOM Y CHIPSAMIISIFOIIEN TIOCKOCTEH.

2. TlepBas xBajgpathdHas (opMa rmamkoil mosepxHocTH B R°. JlmmmHa
KPUBOM Ha MOBEPXHOCTH, YroJl MEXIY KpHUBBIMH HA IOBEPXHOCTH, IUIOLIAIb
ITIOBEPXHOCTH.

3. Bropas kBagpaTHuHas dopMa TIagkoil mosepxHocTH B R°. KpusmsHa
KpUBOW Ha MOBEpXHOCTU. ['11aBHBIe KpuBU3HBI. CpenHsis M rayccoBa KpPUBH3HBI.
['eone3nueckas KpUBU3HA KPUBOU HA MIOBEPXHOCTH. I'eoie3nueckue JIMHNN.

Pasznen 4. J/Iuneiinas anredpa

1. JluneliHOE TPOCTPAHCTBO, JMHEHHAs HE3aBUCUMOCTH €r0 3JIEMEHTOB,
Pa3MEPHOCTb  JIMHEHHOTO IIPOCTPAHCTBA, KOHEUHOMEpPHOE  JIMHEWHOE
IIPOCTPAHCTBO, 0a3UC, PABHOMOIIIHOCTh BCEX 0a3MCOB.

2. PaHr npsiMoyrosibHOM MaTpuiibl. CUCTEMBI JIMHEWHBIX anreOpanvyecKkux
ypaBHeHui, Teopema Kponekepa-Kanennm.

3. Omnpenenutens KBagpaTHOW MaTpulbl, €ro cBoiicTBa. OOparHas
MaTpHIa, BEIpaKEHUE €€ PJIEMEHTOB Yepe3 anredpandyeckue JOMOTHEHUs, TPaBUIIO
Kpamepa.

4. VYMHOXEHHWE MaTpHll, MHOTOWIEHBl OT KBAJpPATHBIX MAaTpHUL,
XapaKTEpUCTUYECKUN MHOTOUJIEH, TeopeMa [ amunbrona-Kaiu.

5. JluneitHpie omepaTopsl, OunuHelHbie GopMbl. KoopauHaThl BEKTOPOB,
MaTpULlbl  ONEpPAaTOpOB W  KBaJApaTHUYHBIX ¢GopM B 3aJaHHOM Oa3suce
KOHEYHOMEPHOTO MPOCTPAHCTBA, UX MPeoOpa3oBaHUE MPHU MEPEXO0Je OT OJIHOTO
0as3uca K Ipyromy.

6. JIunelinple onepaTtopbl B KOHEYHOMEPHOM MPOCTPAHCTBE: COOCTBEHHbIE
3HAYEHUA U COOCTBEHHBIE BEKTOPbI, NHBAPUAHTHBIE MOJMPOCTPAHCTBA, TEOPEMA O
YKOPJIAaHOBOM HOpMasbHOU GopMe (0e3 JoKa3aTeabCTBA).

7. EBKIMIOBBI TPOCTPAHCTBA: CKAISIPHOE MPOU3BEICHUE, HEPABEHCTBO
Koum-bynskosckoro-11IBapua; HOpMa, MIOPOXKAEHHAS CKaJIApHBIM
MPOU3BEJCHUEM; OPTOTOHAIBHOCTh. [locTpoeHne OpTOHOPMHPOBAHHOTO Oa3uca
KOHEYHOMEPHOTI'O €BKJIMJI0Ba MpocTpaHcTBa (oproroHanu3auus ['pama-lIImuara).

8. Comnpspk€HHBIE, CaMOCONPSHKEHHBIE, OPTOTOHAJIBHBIE OIEpPaToOpbl B
KOHEYHOMEPHOM €BKJIMIOBOM TMpocTpaHCcTBe. JleHCTBUTENbHOCTh COOCTBEHHBIX
3HA4YEHUN CaMOCOIIPSHKEHHOIO OIepaTopa, CyIECTBOBAHUE OPTOHOPMUPOBAHHOTO
0a3uca cOOCTBEHHBIX BEKTOpOB. lIpuBeneHue kBagpaTHYHON (OPMBI K TJIaBHBIM
ocaM. Teopema o0 mape KBaJpaTUYHBIX HOpM.

9. Hopma BEKTOpOB B JIMHEHHOM MPOCTPAHCTBE, HOpPMa JIMHEUHBIX
onepatopoB. CXOAUMOCTh MOCIEA0BATEIBHOCTEN JJUHEWHBIX ONEPATOPOB.
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Pasnen 5. O0bikHOBeHHBbIE MU PepeHHATBbHbIC YPABHEHUS

1. Cuctemsl nuddepeHINANBHBIX YpaBHEHHN, PEIICHUE CHUCTEMBI,
UHTeTpasibHble KpuBble. HauanbHOeE yciaoBue, olliee pemieHue.

2. ludpdepennumanibHoe ypaBHEHUE TIEPBOTO TIOpsIKa. Perenne ypaBHeHHS
C pa3AesAIIMMUC NepeMeHHbIMA. OHOPOAHBIE YPABHEHUS U NPHUBOIAILUECT K
HUM. YpaBHEHHE B NOJIHBIX TuddepeHianax (OTHOCUTENIBHO IBYX HEU3BECTHBIX),
JOCTATOYHOE YCIIOBUE €r0 pa3peliMMOCTH, HWHTETPUPYIOIIMA MHOXKHTEIIb.
JuddepennnanbHble ypaBHEHHs OPSAIKA N, CBEICHUE UX K HOPMAJIbHOU CHCTEME
mudepeHnnanbHbIX ypaBHEHUH.

3. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelleHHs 3anaun Ko
1715 ypasHenus y'=f(x,y). Ciy4aii HopmansHoii cuctems (y B R").

4. HopmanbHble CHCTEMBI JIMHEHHBIX AUQPPEpEeHLUATBHBIX YpPaBHEHUI.
Onpenenutens BpoHckoro, ¢yHIaMeHTalbHas CHCTEMa peuieHud, Qopmyna
JInyBumist — OcTporpaackoro.

5. HopmanbHble cHCTEMBl JMHEHWHBIX IU(PPEepeHIINaNIbHBIX YpPaBHEHUI.
OpHOpOIHBIE W HEOJHOPOJHBIE CHCTEMbl. MeToJl Bapualuuyd MOCTOSHHBIX.
Pemenne  cucteM ¢ TOCTOSHHBIMU  KO3(Q(UIMEHTaMH,  JMHEHHBIX
mudepeHIrnanbHbIX YpaBHEHUH OPSAIKA N C TOCTOSSHHBIMU KO3 (DUIIMEHTAMH.

6. Tunsl 0COOBIX TOYEK ABYMEPHBIX JIMHEWHBIX CHUCTEM C MOCTOSHHBIMHU
koahpurenTamu.

7. TeopeMa 0 HENPEPBHIBHOM 3aBUCUMOCTH PELIEHUS] HOPMAJIIBHOM CUCTEMBI
nuddepeHIMaIbHbIX YpaBHEHUN OT mapameTpoB. HenpepbiBHas 3aBUCUMOCTH OT
Ha4yaJIbHBIX JIaHHBIX.

8. Teopema o muddepeHIHUPYEMOCTH PEIICHUS HOPMAaJIbHOH CHCTEMBI
nuddepeHIMaTbHBIX YPaBHEHUI 110 TapaMeTpy, ypaBHEHHE B BapUaLUsX.

6. YcToWumBOCTH 1O JIAMyHOBY, aCHMITOTHYECKAs] yCTOWYHUBOCTD.
Teopembl JlsmyHoBa 00 YCTOWYMBOCTHM M HEYCTOMYMBOCTU IO JIMHEHHOMY
PUOIINKEHUIO.

7. JIuHeuWHble ONHOPOIHBIE W KBA3WJIMHEHMHBIE YPABHEHUS B YaCTHBIX
NPOU3BOAHBIX TMEpBOro mnopsaka. CucreMa XapaKTepUCTUUYECKUX YpaBHEHUH.
3agaua Komm, MmeTon XapakTEpUCTHK.

Pa3znen 6. YpaBHeHuss MaTeMaTH4eCKO (PU3NKHU

1. Knaccubukanusi JTHMHEHWHBIX OTHOCHUTEIBHO CTApUIUX TMPOU3BOIHBIX
ypaBHEHUN BTOPOTO TMOpsAKa (Clydan JBYX UM HECKOJBKHX HE3aBUCHUMBIX
MIEPEMEHHBIX ), XapaKTEPUCTUICCKHE YPABHCHHUSI.

2. JIuneitHoe ypaBHEHHE THIEPOOINYECKOTO THUIA C ABYMsI TEPEMEHHBIMHU.
Conpsoxénnbiii muddepeHIMalbHbIi onepaTop; MHTErpaibHas (Gopma peuieHus;
byukius Pumana, e€ hpusnyeckuii CMbICH.
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3. 3agava Koiu aJisi BOJTHOBOTO ypaBHEHHUsI B MOIyNpocTpaHcTBe t>=0 ¢
HayaJIbHBIMA  yCJIOBHSIMM  Ha  runepmiockoctn  t=0. Chnyyail  oxHOH
MIPOCTPAHCTBEHHOM TIepeMeHHOH, (hopmyna J[amamobepa.

4. 3agaya Ko 1151 BOJJHOBOTO ypaBHEHHUsI B MOIYNpocTpaHcTBe t>=0 ¢
HayaJIbHBIMA  YCHOBUSIMM  Ha  rumepruiockoctn  t=0.  Coywail  Tpéx
IPOCTPAHCTBEHHBIX NEPEMEHHBIX, (popmyna [lyaccona.

5. IlocraHOBKa KpaeBbIX 3ajad Uil BOJHOBOIO ypaBHEHus. PelieHue
MeTronoM @Dyppe BOJHOBOIO YPAaBHEHHMS B OTIPAHMYEHHOW IPOCTPAHCTBEHHOMN
obnactu npu t>=0.

6. 3agaua Ha COOCTBEHHbIE 3HAYEHMs JJISl JIMHEHHOrO OOBIKHOBEHHOI'O
T depeHIMaIbHOTO  ypaBHEHUsT BTOpOro mnopsiika. OCHOBHBbIE CBOWCTBA
coOCTBEHHBIX ()YHKIMI M COOCTBEHHBIX 3HAUYCHUM.

7. llocTaHOBKa KpaeBBIX 3a1ay Uil yPAaBHEHHS TEILIONPOBOIHOCTH,
(U3HYECKUI CMBICI TPAHUYHBIX YCIOBHA.

8. [TprHIMD MaKCUMyMa U1 OJHOMEPHOI0 YpaBHEHHUS
TEIJIONPOBOJAHOCTH, CIIEJICTBUS; TEOPEMA €IMHCTBEHHOCTH ISl a<=X<=b U BceW
PSAMOM.

9. llpumenenue wmeroma Dypbe IS PEUICHHUS KpPaeBOM 3a1add  JJist
OJTHOMEPHOT'O ypaBHEHWs TeIIonpoBojgHOocTH mpu 0<=t<=T, a<=x<=b ¢
OJIHOPOJHBIMH TPaHUYHBIMH yclioBusMu. Onpenenenue Gyukiuu ['puna mis aTon
3a1a9u, €€ PU3MICCKUNA CMBICIL.

10. 3amaua Komm Ayt OJHOMEPHOTO YpaBHEHUS TEIJIONPOBOJHOCTA B
nonyrmiockoctu t>=0, uarerpan Ilyaccona.

11. TlocranoBka kpaeBbIX 3amad s ypaBHeHusi Jlarmmaca. Teopewmsl
€AMHCTBEHHOCTM JUISI BHEIIHEM W BHYTPEHHEM KpaeBbIX 3axad Jupuxie u
Helimana.

12. Oneparop Jlannaca B chepuueckux koopJauHatax (B R?, R%). Pemenus
ypaBHeHus Jlannaca, 3aBUCSIIME TOJBKO OT PACCTOSHUSA JO Hadajla KOOPAUHAT.

13. Pemenue 3amaun Jupuxie 1t ypasHenns Jlamiaca B kpyre B R,

14. 'apmonundeckue ¢pyHkuuu. [IpuHImn Makcumyma, TeopemMa 0 CpeiHEM.

Pa3znea 7. UncjeHHbIE MeTOABI

1. Hpubnuxenue Qynkiuii. MHTEpNONSAIMOHHBI MHOTOUYIEH B (dopme
Jlarpanxa u Hetotona. aTepniomnsius u npubIuKeHne CIuIaitHaMH.

2. llpubmmwxenune  Qynkmuii. Meroq  HAUMEHBIIMX  KBAJAPaTOB,
HCITOJIb30BAHUE OPTOTOHATBLHBIX CHCTEM.

3. UYwmcnennoe muddepennupoBanne. IlorpemHocTh  YUCICHHOTO
muddepennrpoBanus. Meton PyHre moBbllieHUs TOYHOCTH.
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4. YucnenHoe wuHTerpupoBanue. KBagpaTypbl ¢ 3aJaHHBIMH y3Jamu,
dbopMynbl  TpSAMOYTONBHUKOB, Tpamnenuii, Cumicona. Ksamgparyper [aycca.
[TorpemHocTh KBaAPaTypHBIX (GOPMYIL.

5. CucreMbl IMHEMHBIX AreOpanyecKUX YPaBHEHHI, YUCICHHOE PEIICHUE
MeToIoM uckimoueHus ["aycca. Beruncienue onpenenureneii 1 00paTHBIX MaTpPHIL.
[TorpenHoCTh YUCACHHOTO pelIeHus, 00yCIOBIEHHOCTh MaTPHIL.

6. TpéxauaroHaabHbIe CUCTEMBl JIMHEHHBIX aIreOpanvyecKux ypaBHEHMIH,
METOJ IIPOTOHKH.

7. CucreMbl TMHEWHBIX alNredpandeckux ypaBHEHUH, YUCIEHHOE PEIICHUE
METOJAMM NPOCTOM HUTEpalMM M 3einens, NOCTATOYHBIE YCJIOBHUS CXOJIMMOCTH
METOJIOB, TUaroHalIbHOE MpeodIa aHue.

8. YactuuHas ¥ mojHas mpoOsieMbl COOCTBEHHBIX 3HAYEHUH, CTEIEHHOMN
METOJI OMNPEACICHUS] MAaKCUMaJIbHOTO IO MOJAYIK COOCTBEHHOIO 3HAYEHUS
(HEBBIPOXKICHHBIN CITydaif).

9. Meroax UWHTEpHONALMHM [UIsl pElIeHUs anredpandeckoil MmpoOaeMsl
COOCTBEHHBIX 3HAYEHUH.

10. Pemenne HENMHEHWHBIX YpPABHEHHMM C OJHUM HEHW3BECTHBIM. MeTonabl
JUXOTOMHMH, IIPOCTOM wuTepauuu, HBIOTOHA, CEKymuMX; OLEHKH CKOPOCTH
CXOJIUMOCTH.

11.  Onpenenenuss  CXOAMMOCTH, YCTOMYMBOCTH,  aNNPOKCHUMALMU
Pa3HOCTHBIX CXeM Il OOBIKHOBEHHBIX AuddepeHInaIbHbIX YpaBHEHUN U
JIMHEMHBIX YPAaBHEHUM B YaCTHBIX NPOM3BOJHBIX. Teopema O CXOIAMMOCTH IpU
YCIJIOBHH aNMPOKCUMALMH U YCTOMYHNBOCTH.

12. Mertoapl uCCIENOBaHHUS YCTOWYMBOCTH PA3HOCTHBIX CXEM JUIS
JIMHENHBIX YPaBHEHUI (METO pa3/iesIeHUs IEPEMEHHBIX, TPUHIUI MAKCUMYMa).

13. Cxembl Pynre-Kyrra, Apmamca pemenus 3amaun  Komm s
OOBIKHOBEHHBIX Au(depeHunanbHbiX ypaBHeHH. [lpumepbl uccienoBaHus
YCTOMYUBOCTH.

14. JIuneitHoe ypaBHeHUe mnepeHoca. CxeMbl Oeryiiero cuera, KpuTepUH
UX YCTOMYMBOCTU. MOHOTOHHOCTB CXEM. /[MCCUITATUBHBIE CXEMBI.

15. [Napabonnueckue ypaBHEHUs. SIBHbIE U HESBHbIE CXEMbI, UCCIIEAOBAHHUE
UX ycTouunBocTH. [IpononbsHO-nIonepednas cxema.

16. Tunepbonmuyeckue ypaBHeHHs. (Cxema KpECT, HESIBHBIE CXEMBI,
KpUTepun ux ycronunpoctu. 17. [IpocTeiimas pa3HOCTHAsI CXe€Ma PEIICHUs 3a/1aun
Hupuxine nusa ypasaenus Ilyaccona.

OOmue KpuTEepuu AJs1 onpeaeieHus1 OeHkn adurypuenra o |l 6;10ky:
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50 - 60 6a/1710B — BEICOKHI YPOBEHB (TIOJTHBIN, TPAMOTHBIN, TOTHICCKU MTPABUIILHO
MOCTPOEHHBIN, 000CHOBAaHHBIN U apryMEHTUPOBAHHBIA OTBET HA TEOPETUYECKHUE U
NPaKTUYECKHUE BOTPOCHI IO MPO(UITIO MTOATOTOBKH);

15 - 49 6ann0B — cpeHUI YPOBEHb (MMEIOTCSI HEOUETHI U OIIMOKY MPH OTBETE);

0 - 14 6a/10B — HU3KUH YPOBEHB (HET OTBETA, OECCMBICIECHHOCTh OTBETA, MTOJTHAS
0e3rpaMOTHOCTb, IPYyOCHIITHE OIIHOKH)
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