ITacnopt obs1acTu Hayku «MaTeMaTHKa»

MareMaTiKa 3aHUMAETCs HMCCIEIOBAHUEM SBICHUM MPUPOABI U YEIIOBEUECKOro OOIIeCTBa
MaTEMaTHYECKUMHU METOJIaMU, T.€. C TOMOUIbIO NU3YYECHHUS YUCIIOBBIX XapaKTEPUCTHK, CIIy4allHOCTH,
TE€OMETPUH PA3IMYHBIX IMPOCTPAHCTB, CTPYKTYP, MU3MEHEHHH MCCIEIYyeMBIX OOBEKTOB, a TaKXkKe
JIOTUYECKHUX BBIBOJOB.

OmHa BKJIIOYaET B ce0s CICOYIOIIUEC obnacTH:

BeuecTBeHHbIN, KOMIUIEKCHBIN M (PYyHKIIMOHAJBHBINA AHAJIM3 — Pa3eil MAaTEMATUKH, B KOTOPOM
n3ydarorcs PyHKIUU U uX 00001eHus (HYHKIIMOHAIBI, OTIEPATOPHI).

K sTomy pasneny oTHOCATCS pabOThI, CoepKALUEe UCCIIEI0BAHUS 110 CISAYIOIINM HallpaBJICHUSIM.
1. JleficTBUTENBHBIN aHAU3, B KOTOPOM H3YYaIOTCs JIOKAJbHBIE U III00aJbHBIE CBOMCTBA (DYHKITHIA
JEMCTBUTENBHBIX TEPEMEHHBIX, MX HpPEACTaBICHUS U NpuOIMkeHus. JleHCTBUTEIbHBIA aHAIU3
BKJIFOUAET B ceOs:

a). METPUYECKYI0 TEOpHIO (YHKIUI, B KOTOpOW Ha OCHOBE MOHATHH Mepbl M MHTErpaia
UCCIIYIOTCS CBOMCTBa (YHKIMIA W WX NPOM3BOJIHBIX, M3YYalOTCs (YHKUMOHAIbHBIE (B T.U.
OPTOrOHAJIBHBIE) PAABI U UX MIPUIOKEHHUS;

0). Teoputo GYHKIIMOHATBHBIX MMPOCTPAHCTB; UCCIEAOBAHUS KJIACCOB (DYHKIIMN, BO3HUKAIOIINX B
MaTEMAaTHUKE U €€ IIPUIIOKEHUX;

B). TEOPHUIO NPUOIMKEHUS QYHKIIMH.

2. KommiekcHblil aHaimu3, B KOTOPOM M3Y4alOTCs aHAJIUTHUECKHE (YHKLUUH OJHOIO M MHOTHUX
KOMIUIEKCHBIX MEPEMEHHBIX U MX CBOWCTBA, aHAIMTUYECKOE NPOAOHKEHUE, IPAaHUYHbIE CBOMCTBA
aHAJTUTUYECKUX (YHKUMHA, pa3IuyHble KJIacChl M MPOCTPAHCTBA AHAIUTHUYECKUX (YHKIMH,
NpPEJCTAaBICHUSA AHAINTHYECKUX (DyHKOMA (psiabl, HEnmpepbIBHBIE ApoOM, HHTErpalibHbIC
IpPEJCTaBICHUS U T. II.), BOOPOCH! MPUOIMKEHHUS aHATUTUYECKUMU (YHKUUAMHU (MHOrOWIEHAMH,
panMoHaTFHBIMU  (DYHKIMSAMH, SKCHOHEHIMAIBHBIMH MHOTOWICHAMH U T. 1.), T€OMETpUYecKas
TeopHst GYHKIUNA OAHOTO U MHOTUX KOMIUIEKCHBIX I€PEMEHHBIX, KOHPOPMHBIE OTOOPaXEHUS U UX
0000mIeHus1 (KBa3UKOH(POPMHBIE, OUTOJIOMOP(HBIE U T. I1.), KpaeBble 3a/1a4d I aHATUTUYECKUX
GyHKUUH, MPUIOKEHUsT TEOPUM MOTEHIMaja B KOMIUIEKCHOM aHajJM3€ U KOMIUIEKCHAs TEOpHs
noTeHuuazia (B T. 4. CyOrapMOHUYECKHUE U IUTIOpUCYOrapMOHUYecKue (PyHKLNN).

3. OYHKIMOHATBHBI aHaAMU3, B KOTOPOM U3y4yaroTcs OTOOpaKeHHs OeCKOHEYHOMEPHBIX
IPOCTPAHCTB ((PYHKIIMOHANBI, oneparopbl). OYHKIIMOHAIbHBINA aHAIU3 BKIIOYAET B ce0sl TEOPUIO
BEKTOPHBIX IPOCTPAHCTB, TEOMETPUIO HOPMUPOBAHHBIX ITPOCTPAHCTB, UHTEIPUPOBAHUE U MEPHI B
(YHKIIMOHAJIBHBIX IMPOCTPAHCTBAX, MHTETpalibHbIE MPEJICTABICHUS M IMPEeoOpa3OBaHUs, TEOPUIO
OI1epaTopoB (B T. 4. TeOpHI0 AU hepeHInaIbHBIX OIIEPaTOPOB), TEOPUIO BO3MYIIEHUN ONEepaTopoB,
TEOPUIO paccessHUs, TEOPUI0 0aHAXOBBIX alNreOp, TEOPHIO MPEICTAaBICHUN TPYIII U alredp, TEOPHIO
000011IeHHBIX (QPYHKIUH, TEOPUIO TUHAMUYECKUX CUCTEM, BapUALMOHHOE UCUUCIICHHE.

Juddepenunanbabie ypaBHeHHUs, AHHAMHYECCKHE CHCTEMbl H ONTHMAJIbHOE YNPABJICHHE —
o0nacTb MaTeMaTHKH, IOCBSIIEHHAs H3Y4eHHUIO MU (depeHIHATbHBIX ypaBHEHHH. OCHOBHBIMU
COCTaBHBIMH YaCTSIMM CHEIHAIBHOCTH SIBJIAIOTCS OOBIKHOBEHHbIE UG (depeHINaTbHbIe YpaBHEHUS
Y YPABHEHMS C YaCTHBIMHU ITPOU3BOJHBIMU. [ JTaBHBIE HAYYHBIE LIENN CIIEHUAIBbHOCTH: UCCIIEI0BAHNE
paspemMMocTy U GepeHINaTbHbBIX YPaBHEHUH, ONMUCAHHWE KAa4eCTBEHHBIX M KOJUYECTBEHHBIX
XapaKTEPUCTUK PEIICHUH, IPUITIOKECHHUSL.

K sTomy pasneny oTHOCSTCS pabOThI, COEpKaLIUE UCCIEA0BAaHUS MO CIAEAYIOUIMM HANIPaBICHUSIM.

1. O6mas teopus mudPpepeHInanbLHBIX YpPaBHEHUH U cucTeM T PepeHINAIbHBIX YPABHEHHUA.

2. HavanbHO-KpaeBble W CHEKTpalbHbIE 3a7adud Ui Iu(QEepPeHINaIbHbIX YPABHEHHI W CHUCTEM
TuddepeHIraIbHbIX YpaBHEHUH.



3. KauecTBeHnas Teopus au(pdepeHIHanbHbIX ypaBHEHUH M cucTeM audQepeHIMatbHbIX
YpaBHEHUU.

4. JlunamMudeckue cUCTeMBI, MU EePEHIUATBHBIE YPABHEHHS HA MHOTOO0Opa3HsX.

5. Henuneiinple nudepeHnnanbuble ypaBHEHUS U CHCTEMbl HEJIMHEHHBIX Iu(pQepeHIranbHbIX
YpaBHEHUH.

6. Ananmutuueckas Teopus auQPepeHIMATbHBIX YPaBHEHHIA.

7. Teopus nceBnoandpepeHIMaTLHBIX OTIEPATOPOB.

8. Teopus muddepeHIranbHO-0NePaTOPHBIX YPaBHEHHIA.

9. Teopus auddepenImanbHO-GYHKIMOHATLHBIX YPABHEHHIA.

10.  Acumnroruyeckas Teopus auddepeHInanbHbIX YPaBHEHUH U CUCTEM.
11.  Teopus muddepeHuranbHBIX BKIKOYEHNH U BAPUAMOHHBIX HEPABEHCTB.

12.  ]Jlupdepenuuansuple ypaBHEHHS W cUCTeMbl Au(dEpPEeHINANIbHBIX YPABHEHHI B 3a1adax
ONTUMAIBHOTO YIIPaBJIEHUS U BAPUALIMOHHOTO UCUUCIICHUS .

Maremaruyeckass ¢usnmka — 00JacTh  MaTeMaTUK{, [IOCBALICHHAs  HCCIIEJOBaHUIO
MaTeMaTHYECKUMH METOJaMH  MaTeMaTH4YeCKUX IpoOsieM, BO3HUKAIOUIMX B  MEXaHUKE,
TEOPETUYECKON (DM3MKE M Jp. €CTECTBEHHBIX Haykax. OCHOBHBIC HAIPaBICHHS CICIUAIBHOCTH:
MaTeMaTHYecKue NpoOjeMbl MEXaHMKH YacTHIl U CHUCTEM, MEXaHMKHM TBEPJOro Tejia, MEXaHUKU
JKUJKOCTU U ra3a, ONTUKU U JJIEKTPOJAUHAMUKHU, KBAHTOBOM TEOPUH, TEPMOJAVNHAMUKH, KHHETUKHU U
CTaTUCTHUYECKONW (DU3MKH, TEOPHUH OTHOCUTEIBHOCTH, I'paBUTALUU U acTPO(U3UKH, I'eOPU3UKU.
[';1aBHBIE HaAydHBIE LEJIH  CHEHUAIBHOCTH: MCCIECIOBAHWE MATEMATHYECKMMHU  METOJaMH
MaTeMaTHYeCKUX MpoOJieM, BO3ZHHUKAIOIIMX B YKa3aHHBIX 00JacTAX, MPUIOKEHUE IOIYYEHHBIX
pe3ysIbTaTOB B MaTeMAaTHUKE, MEXaHUKE, TEOPETUYECKOW (U3MKE U Jp. €CTECTBEHHBIX HayKax,
pa3paboTKa COOTBETCTBYIOLIET0 MaTEMAaTHUECKOTO arnapara.

K OTOMY pa3acily OTHOCATCA pa6OTBI, COACPpIKAINHEC UCCICAOBAHUS 11O CICAYIOUIUM HAITPABJICHUAM.

. Maremarndeckue npo0aeMbl MEXaHUKH YaCTHUI] U CUCTEM.

. Maremarndeckue npo0OaeMbl MEXaHUKH CIUIOIIHON CPebl.

. Maremarnyeckue npo0aemMbl MEXaHUKH KUIKOCTH U ra3a.

. Maremarnyeckue npo0aemMbl ONTUKHU U 3JIEKTPOJUHAMUKH.

. Maremarndeckue npo0aeMbl KBAHTOBOW TEOPHH.

. Maremarnyeckue npo0aemMbl TEPMOAMHAMUKYN, KHHETUKU U CTATUCTHUECKON (PU3UKHU.
. Maremarndeckue npo0aemMbl TEOPUH OTHOCUTEIBHOCTH, TPaBUTALIMU U aCTPOPUUKH.
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. Maremarndeckue npo0iaeMbl reo(hU3UKH.

T'eomMeTpusi U TONMOJOTHsI — OOJIACTHP MAaTEMATHUKH, TOCBAIICHHAS H3YYCHHIO T€OMETPUYECKHUX
CTPYKTYp, TOMOJOIMYECKUX IPOCTPAHCTB U MX OTOOpakeHui. OCHOBHBIE COCTAaBHbBIE YacCTH
CHEIMAJIbHOCTH: TeoMeTpus (B TOM 4YHCIe JUCKpeTHas), oOmas, anreOpanueckas U
muddepeHManbHas — Tomosorus.  [71laBHble  HaydHble €M CHELMAIbHOCTU:  HU3y4YCHHE
TE€OMETPUYECKUX U TOMOJOTHUECKUX CTPYKTYP, BOSHUKAIOIINX B MATEMAaTHKE U €€ TIPUIIOKEHHSIX.

K sTomy pazneny oTHOCsTCS pabOThI, COlepKalIe UCCIEA0BaHUS MO CIAEAYIOUIMM HAIIPaBICHUSIM.

1. T'eomeTpust MHOTrOOGPA3Uii M PA3IMYHBIX TEOMETPUYECKUX CTPYKTYP.
2. JluckpeTHas ¥ KOMOMHATOPHAS TEOMETPHSI.

3. MuddepeHnnanbHas TeOMETPHS U €€ TPUI0KEHHMS.

4. VurerpanbHas TeOMeTpHS.

5. CUMILIEKTHYECKAs, KOHTAKTHAS U ITyaCCOHOBA F€OMETPHS.



6. O6mu1as Tomonorys.

7. Anrebpandeckas TOMOJIOTHS.

8. Tonosorus raagkux MHOrooOpasuii.

9. ManomepHas Tomonorus, BKIK04Yas TEOPHIO Y3JI0B U 3aleIICHHIA.

10.  Tomnonorus u reomeTpust 0COGEHHOCTEH.

11.  Teopus mpocrpaHcTB OTOOPasKEHHUI M MPOCTPAHCTB MOIYJEH Pa3IUYHBIX F€OMETPHIECKUX
CTPYKTYP.

12.  Tononorus u reoMeTpus IPyIN U OAHOPOJHBIX IPOCTPAHCTB.

Teopusi BepoOsATHOCTEl MW MaTeMAaTH4YeCKasi CTATHCTHKA — pas3felibl HAyKH, B KOTOPBIX
U3YYalOTCSl MaTeMaTH4YeCKHe MOJENN CIy4alHbIX sBiIeHUd u oO0bekToB. Llenmpio Teopuu
BEPOSATHOCTEN SBIISIETCA HMCCIENOBAHUE YHUBEPCAIBHBIX MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
JeXalluX B OCHOBE MOJENICH CIy4alHbIX SIBJICHHI, M NPUIOKEHHUE 3TUX 3aKOHOMEPHOCTEH K
M3YYECHUIO CBOWMCTB KOHKPETHBIX BEPOATHOCTHBIX Mozeneil. Llenbro MareMaTHyecKol CTaTUCTUKHU
ABIISIETCS. TIOCTPOCHUE U HMCCIIEJ0BAaHUE METOJIOB BHIOOpA MAaTeMaTHYECKUX MOJENIeH, HAWITY4IlIuM
00pa3oM OTpakarolUX CYIIECTBEHHbIE OCOOEHHOCTH CIy4YailHbIX JaHHBIX, a TAK’KE METOJI0B cOopa,
CUCTeMaTH3aluu U 00paboTKU CIIy4alHbIX JaHHbBIX.

K OTOMY pa3acily OTHOCATCH pa6OTLI, COACPpKaAMEC UCCIICAOBAHUA 110 CICAYIOIIHUM HAITPAaBJICHUSIM.

. AKCMOMaTHY€CKHE MOJIENN CIIyYallHbIX SBJICHHM.

. Pactipenenenust BepoATHOCTEN U TIPE/ICIIbHBIC TEOPEMBI.

. KoMOuHaropHbie 1 TeOMETPUYECKHE BEPOSITHOCTHBIC 3a/1a4H.

. City4aiiHble IpoLecChl U MOJIA.

. ONTUMHU3aIMOHHBIC U AJITOPUTMUYECKUE BEPOSTHOCTHBIC 3a/1a4H.

. Metonpl craTucTMYecKOro aHaim3a W BbiBoja. OueHuBaHue mnapameTrpoB. I[IpoBepka
CTAaTHCTUYECKUX TUTIOTE3.
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7. CraTucTHKa CiTy4aiiHbIX MPOIIECCOB M MOJIEH.
8. HexkoMMyTaTHBHas TEOPHS BEPOATHOCTEIA.
9. MeTo/bl CTATHCTHYECKOTO MOIETUPOBAHHS.

MaremaTHyeckas JIOTHKA, ajiredpa U TeopHus 4uces — 00JIaCTh HAYKU, UCCIIEAYIONIas CBOWCTBA
LENBIX YHCeN, M3ydarolas MHOXKECTBA C 3aJaHHBIMM Ha HUX aareOpandyecKuMH OINepalusiMu U
OTHOLICHUSIMU;, UCCIIEAYIOIIAsi CBOMCTBA MHOXKECTB PELIECHUI CUCTEM alreOpandeckux ypaBHEHUII;
u3yyaromas oOIiee CTpPOeHHE MaTeMaTHYeCKMX TEOpHil, MX Mojeided M aJIrOpUTMUYECKHUX
npoueccoB. Llenpio anreOpsl sBisieTCs HM3yYeHUE alreOpandeckux CTPYKTYp, BO3ZHUKAIOIIUX B
MaTeMaTUKE M €€ MPWIOKEHUSIX. Llenpl0 MaTeMaTHYeCKOW JIOTMKM SBJISIOTCSA: HM3ydeHUE
CUHTaKCUYECKMX M CEMaHTUYECKUX CBOWCTB (HhOpPMaIM30BaHHBIX MaT€MaTHYECKUX TEOpUH U
CTPYKTYPHBIX CBOMCTB MX CEMaHTHUECKUX MOJENIEH; NCCIIEI0OBaHUE AITOPUTMHUECKUX MPOLIECCOB C
3aIaHHBIMHM CBOMCTBaMH, HAaxO0>KJICHHE B3aWMOCBS3EH MEXKIY I0KA3yeMOCTbI, MUCTUHHOCTBIO H
BBIUMCIUMOCTBIO. Llenbio Teopuum dyMcen sBIseTCs HccieloBaHHE apU(pMETHYECKHX CBOMCTB
MaTeMaTUYECKUX OOBEKTOB.

K sTomy pazneny oTHOCSTCS pabOThI, COlepKalIUe UCCIEA0BaHUS MO CIAEAYIOUIMM HAIIPaBICHUSIM.

1. Teopus anreGpandeckux cTpykTyp (MOIYTPYIIN, TPYIII, KOJIEL, HOJE, MOIyIeH 1 T.11.).
2. Anrebpandeckas TeOMETPHS.

3. Anrebpanyeckas ¥ aHATMTUYECKAst TEOPHH YHCEIL.

4. TeomeTpus 4ncen.



5. I'pynmsl u anre6psi Jlu.

6. Teopus npecTaBIECHHIA.

7. Teopus Kareropuii 1 pyHKTOPOB.

8. Teopus Mozeneii: n3ydeHne CBOICTB CEMaHTHUECKHX MOJIeNIei Ul MaTeMaTUUeCKUX TEOPUIA.

9. Teopus nokazatenbeTB (B TOM YHCIIE HEKIIACCUYECKUE JIOTHKH).

10. Teopus anroput™MoB M BBHMUCIUMBIX (QyHKIMI (B TOM 4YHCIE ANrOPUTMUYECKAs TEOPHs
MH(OPMAIIUK U TEOPHS CIOKHOCTH).

11.  Axcuomaruueckas Teopus MHOMKECTB M HECTAHAAPTHBIN aHAJINS.

JlucKkpeTHasi MaTeMaTHKAa M MaTeMaTHYecKasi KHOEePHETHKA OXBAaThIBACT INECTh OCHOBHBIX
HaIpaBJICHUM:

1. luckpeTHas mareMaruka.

2. Teopust ynpaBIISIOIIUX CUCTEM.

3. MaremaTnueckoe nporpaMMHUpOBaHHeE.

4. MaTtemaTtuueckas TEOpHUs UCCIICOBAHUS ONIEPALIUNA U TEOPHS UTD.

5. Maremarnyeckasi TEOpHS pacrio3HaBAHUS M KJIACCU(UKAIIAH.

6. Marematnyeckasi TEOpHS ONTUMAIBHOTO YIIPABICHHUS.

[lepBoe 1 BTOpOE HaNpaBICHUs BKIIOYAIOT CIEAYIOUIME pas3ieibl: Teopus (YyHKIMOHAIBHBIX
CHCTEM U MpoOJeMaTHKa MOJIHOTHI, TEOPUsI aBTOMATOB; TeOpHs rpadoB 1 KOMOMHATOPHBIN aHAJIN3;
TeopHsl KOAMpOoBaHUS (ajreOpandeckue M KOMOWHATOPHBIE BONPOCHI); CHHTE3 M CIIOKHOCTh
YIpaBJIAIOIMUX CHCTCM (B YaCTHOCTU CJIOKHOCTH aJIrTOPUTMOB H BbI‘IHCJICHPIfI); OKBHUBAJICHTHBIC
npeoOpa30BaHus YIPABJISAIOIINX CUCTEM; KOHTPOJIb (DYHKIIMOHUPOBAHMSI YIIPABISIOIUX CUCTEM.
Tperbe W yeTBepTOE HAMpPABICHHS BKIIOYAIOT pPAa3JeNbl: METOAbl MHHMMHU3AIUN (QYyHKIHHA (B
YaCTHOCTH MUHMMHU3ALUS JUCKPETHBIX (YHKLUH, alrOpuTMbl Ha rpadax); Teopus HUrp, TEOpHs
HCCJIEIOBAHMS OIIEpaALIUN.

[TsTOoe HanpaBiIeHUE MPUMBIKACT K MPEAbIAYIIUM, a TaKkKe K MpoOIeMaTHKe TEOPUH BEPOSITHOCTEN
Y MaTEMaTUYECKOM CTaTUCTUKHU M MATEMATHYECKOr0 aHAJINA3A.

[Iectoe HanpaBiIeHUE ABISIETCS CMEXKHBIM C IPOOIEMAaTUKON T depeHINaTbHbIX YPaBHEHUH.



