AHHOTAIMHU PadoYMX NPOrpaMM AUCHMIIUH

Hanpasaenue noarorosku: [Ipukiaagnas MmaremMaTuka u nHpopmaTuka,
MaremaTnyeckoe MoIeJTHPOBaHNE, MATHCTPATypa
JMucuumiauna: HenpepbiBHbIe MaTeMaTHYeCKHE MOJIETH

AHHOTALUA
Tpynoemkoctsb: 3 ECTS, 108 akanemuyeckux gaca.
@®opMa UTOrOBOI0 KOHTPOJISI: DK3aMEH.

Kparkoe conep:kanme. /[l COBpEMEHHOrOo UCCIEIOBAaHUS MaTeMAaTUYECKUX MoJemei
BO3HHMKAET HEOOXOIMMOCTh U3y4eHHUsI 0000IEHHBIX (QYHKIMI 1 00001IEHHBIX TPOU3BOIHBIX, a
Takke (YHKIMOHAIBHBIX TPOCTPAHCTB, MOPOXKAECHHBIX OOOOIMIEHHBIMH IPOU3BOJIHBIMH
(mpoctpanctBa CobGonesa). [locne moHaTHS 0OOOIIEHHBIX MPOW3BOIHBIX BBOIUTCS TIOHATHE
0000IIEHHOTO W KIACCHYECKOTO PEUICHHUs, a TaKXKe TOHATHE (YHIaMEHTAIbHOTO PEIIeHUs U
MOCTpOeHHE (PYHAAMEHTAIHHOTO PEIICHHs IS Pa3UIHbIX Ju(QepeHInaTbHbIX 0ONIepaTOpOB.
Ha 06aze gyHmameHTanbHBIX pENICHUH, MCCIEIYIOTCS MOJEIH: a) JUIsl BOJHOBBIX IMPOIIECCOB;
0)mns ypaBHeHnit nuddy3un u ypaaenus bieka-1lons3a; T)aas oTHOPOIHBIX U 000OIIEHHO-
OJTHOPOJTHBIX TIPOTIECCOB, KOTOPBIE CBOAATCS K TUIIOUTUITHYSCKIM YPaBHEHHUSIM.

B3anMocBs3b ¢ APYruMH JUCHUILIMHAMH cHlelUaabHOCTH: [Ipy N3ydyeHUH TUCIUIUIMHbI
«HempepbiBHBIE ~ MaTeMaTHYEeCKHE  MOJEIM»  HUCHOJB3YIOTCSI  TMOHATHS UM METOJIBI
MaTeMaTHYeCKOIo aHajIn3a, AMCKPETHON MaTeMaTUKH, IMHEHHOU anreOpsl, Au(depeHInanbHbIX
yYpaBHEHUH, MaTeMaTU4ecKON (PHU3UKH, (YHKIHMOHAIBHOTO aHAIW3a, YUCICHHBIX METOJIOB U
ONTUMHU3ALINH.

TpeOoBaHusi K HCXOAHBIM YPOBHSIM 3HAHMM W YMEHHH CTYIeHTOB: JlucuurivHa
«HermpepbiBHBIE MaTeMaTHYECKUE MOJEIN» 0a3upyeTcss Ha 3HAHUSX Kypca MaTeMaTH4eCKOIro
aHalln3a, TeOPUH OOBIKHOBEHHBIX MU (depeHIInaIbHbIX YPaBHEHUN U YpaBHEHUN C YaCTHBIMU
MIPOU3BOIHBIMH, MaTEMaTHUECKON PU3UKU, (YHKIIMOHATHLHOTO aHAIN3a.



Hanpagienue noarorosku: IlpukiagHas MmareMaTuka 1 MHPOpPMAaTHKA,
MareMaTu4eckoe MOJAeJIUPOBaHKME, MATHCTPaTypa
Jucuunimnna: Ucropust u merogosiorus llpukiagHon mareMaTuKy U HHPOPMATHKH

AHHOTALUA
Tpynoemkocts: 2 ECTS, 72 akagemuueckux yaca.
®opmMa HTOTOBOI0 KOHTPOJIA: 3a4eT.

Kparkoe conepxanue:

Kypc nmact wmaructpam mnoHuManue ¢Guiaocopuu OCHOBaHUN W MpPoOJIeM MaTEeMaTUKH:
THOCEO0JIOTMYECKHUE, JIOTHYECKUE U METO/I0JIOTUYECKUE PEINOCHUIKY IPUHIIUITBI MATEMAaTUKH B
LEeJI0M, €€ pa3IMYHbIX HanpasieHUuN u Teopuu. Kypc mpenocraBuT marucrpaM BO3MOKHOCTB
03HAKOMHTBCSI C Pa3jIMYHBIMM HANpaBIEHUSMHU B (QUIOCOPUM MATEeMAaTUKH, UX HUCTOpUEH U
MeTO0/1aMi 000CHOBAHUS.

Hens u 3amaun uccnenoBanus: llpenocraBuTh MarucTpaHTaM BO3MOXKHOCTh O3HAKOMHTCS C
CYHIECTBYIOIIUM IUIIOpAIU3MOM B (uiocopun MaTeMaTHKd M BBITEKAIOIIUMHU M3 HETro
KOHKYPEHIIMEW pa3JINYHbIX IIKOJ U HAIIPABJICHU! B TEYEHUU JOJTON €€ UCTOPHH.

3ajaud JUCUUIUIMHBI: @) TPEJOCTaBUTh MAarucTpaHTaM BO3MOYKHOCTh pPacCMOTPETh B
HUCTOPUYECKOM pakKypce Takue ¢umiocopckue mnpodieMbl MaTeMaTHKH Kak: MpUpoja
MaTeMaTHYeCKOro 3HaHMs; CIOCOObI €ro 0OOCHOBaHMS; aHAIW3 JIOTUYECKUX MPUHIUIOB U
3aKOHOB, UCMOJIb3YEMbIX B MAaTEMaTHKE.

0) O3HAKOMHTH CTYJIEHTOB C PEIICHHEM MpoOJeMbl 00OCHOBAaHWUS MATEMAaTUKH B TEUCHUH
UCTOpUU €€ pa3BUTHUA U, B YACTHOCTHU, C KOHLIEMIHUAMU, OpopmiieHHBIMU B XX BEKe.

B pe3ynbpraTe u3yueHus AUCUUIUIMHBI CTYACHTHI T0JKHBI 3HATD:

[Tmropanu3M MOIXO0 K pelieHHI0 00OCHOBaHHWS MaTEMaTHYECKOTO 3HAaHUA U (PHIOCOPCKHE
OCHOBaHUS 0(OPMIICHHBIX HAaIIPaBJIEHUI

Ounocodekre mpodieMbl MaTeMaTUKUA Ha MPOTSHKEHUM BCeil €€ MCTOpPUM M O BIMSHUU 3TUX
po0sieM Ha KyJAbTYpY B pa3IU4HbIE TIEPUOJIbI PA3BUTHS HAYKH

B pe3ynbraTe u3yueHus AUCUUIUIMHBI MArUCTPAHTHI IOJKHBI YMETh:

Hcnonb3oBaTh MONlydeHHBIE 3HAHUS 1O JAaHHOW JUCHMIUIMHBI JUIsi B OMNpeAeiIEHHBIX
MIPUOPUTETHBIX HAIIPABICHUSAX U TEHACHIIUN Pa3BUTUSI MATEMATUYECKOTO 3HAHUS

COOTHOCHUTH UCCIIEAOBATEIbCKYIO ACSITENIbHOCTh C 0CO3HAHUEM OTBETCTBEHHOCTH Kak 3a BbIOOD
CPEICTB, TaK M IMOCTAaBJICHHBIX Ienel B cepe MPUKIAAHBIX MPHIOKEHUH MaTeMaTH4YeCKOro
3HAHUA

B3anMocBsI3b ¢ APYruMH JUCHUTIIHHAMH CHIENHAJIBHOCTH

Uctopusa u meromonorust [IpuknanHoil MareMaTuku M UHOOPMATUKH - HCCIEAOBATEIbCKas
007acTh, B KOTOPOU BBISBIISIIOTCS OCHOBAHUSI MAaTEMaTHYE€CKOTO 3HAHUS, MECTO MaTeMAaTUKH U
nH(OPMATUKH B cucTeMe 3HaHul. B3aumocBs3b ¢ Gpuiiocodueii, ecTecTBO3HAHUSMU, UCTOPHUEH
MaTeMaTHYECKON HAYKH U YMEHUU CTYIEHTOB.

TpeOoBanus K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHHMH CTYJACHTOB:

3HaHue OCHOB, (pUIOCOPHUU U METOJOJIOTMH HAYKH, UCTOPUU PA3BUTHUS U CTAHOBJICHHS ITAroB
NPUKIAJAHON MareMaTMKM M HMH()OPMATHKH, OCHOB MaTeMaTW4YeCKOH JIOTMKM U S3BIKOB
IIPOrpaMMHUPOBAHU.



Hanpagaenue noarorosku: Ilpukiaagnas matemaTuka u nHpopmatuka,
MartemaTH4eckoe MOAeTHPOBAHME, MATHCTPATYPA
Jucnuninna: CospemeHHble npodiaems! IIpukiaaHoii MaTeMaTHKH U MHPOPMATHKH

AHHOTALUA
Tpynoemkocts: 2 ECTS, 72 akagemuueckux yaca.
®opmMa HTOTOBOI0 KOHTPOJIA: 3a4eT.

Kpartkoe conep:xxanue: Kypc nact marucrtpam nonumanue ¢puiaocoGur oCHOBaHUN U TpoOIIeM
MaTeMaTHKU: THOCEOJIOTUYECKHE, JIOTUYECKHE U METOJI0JIOTUYECKUE MPEANOChUIKH MPUHIHIIBI
MaTeMaTHKU B 1LI€JIOM, €€ pa3jIMuHbIX HampaBieHud u Tteopuu. Kypc mpepocraBuT marucrpam
BO3MOHOCTh O3HAKOMUTBCSI C PA3IMUHBIMU HAINpPaBJICHUSIMH B (UIOCOPUU MaTEeMaTHKH, HX
ucTopuel 1 MeTo1aMu 000CHOBAHUS.

Heab n 3apauu ucciaegoBanms: [IpegoctaBuTh MarucTpaHTtaM BO3MOXKHOCTH O3HAKOMHTCS C
CYHIECTBYIOIIMM IUTIOPAIIM3MOM B (Quiocopuu MareMaTUKH M BBITEKAIOIIMMU U3 HETO
KOHKYPEHIIMEW pa3INYHbIX IIKOJ U HAIIPABJICHU! B TEYEHUU JOJTON €€ UCTOPHH.

3agayu QM CHUILIMHBI:

a) MPeJOCTaBUTh MAaruCTpaHTaM BO3MOKHOCTh PAacCMOTPETh B HCTOPUYECKOM pPAKypce TaKHe
¢unocodpckue npobreMbl MaTEMATHUKU Kak: MPHpPOJia MaTeMaTUYECKOro 3HaHUS; CIOCOObI €ro
000CHOBAHHUS; aHAIH3 JIOTUYECKUX MTPUHIIUIIOB U 3aKOHOB, UCIIOJIb3YEMbIX B MaTeMaTHKe.

0) 03HAaKOMHTH CTYJICHTOB C PEIICHHEM MTPOOIeMbl 000CHOBAHUS MATEMATHKH B TCUSHUU UCTOPUHT
e€ pa3BUTHS U, B YACTHOCTH, C KOHLIETIIUAMHU, OpopmMIIeHHBIMU B XX BEKeE.

B3auMocBsI3p ¢ JpPYrHMH JHCHUIUIMHAMHU cnenuaidbHocTH: CoBpeMEHHbIE MPOOJIEMBI
[IpuknagHoit Marematnkd u WHOOPMATHUKA - HCCIEAOBaTElIbCKass 001acTb, B KOTOPOM
BBISIBIISIFOTCS OCHOBAaHHUS MAaTEMaTHYEeCKOrOo 3HaHUS, MECTO MaTeMaTHKH M WH(OpMAaTUKU B
cucteMe 3HaHui. B3auMocBs3b ¢ Gunocodueii, ecCTeCTBO3HAHUSIMH, HCTOPUEH MaTeMaTHUUECKOU
HayKH U YMEHHH CTYIEHTOB.

TpeGoBaHus K MCXOAHLIM YPOBHSAM 3HAHUNA M YMEHUH CTYJICHTOB

3HaHue OCHOB, QUIOCO(GUN U METOAOJOTUN HAYKH, HCTOPUM PA3BUTHUS U CTAHOBJICHUS JTaIlOB
MPUKIAJIHON MaTeMaTuKu WM HHPOPMATHKH, OCHOB MAaTEMaTUYECKOW JIOTUKU U S3BIKOB
MIPOrPaMMHUPOBAHHSL.

TpeOoBaHus K YPOBHIO OCBOCHHS COJAEPKAHUA U CIHUIIJINHBI*

ITocae MPOXOKIACHUA TUCHUILUIMHBI CTYAEHT N0JI2KEH 3Hamb:

Oco0GeHHOCTH MPHUPOJIbl MATEMATHYECKOTO 3HAHMSA U MCTOKM BO3HHUKHOBEHHSI MAaTeMaTHYECKHX
3HaHuil. Metoapl Metojosioru MaTeMaTHUKU. DTallbl UCTOPUM CTAaHOBJIEHUS HH()OPMATHKH.
HoBble BO3MOKHOCTH NMPUMEHEHHs MaTeMaTHKH, MpeaiaraeMble TeOpHel KaTeropuid, Teopuen
Karactpod u ap.



HanpaB.JIeHne MOJATrOTOBKH: Hpmcna}maﬂ MaTeMaTuKa U I/IH(l)OpMaTI/IKa,
MarteMaTH4YeCKOE MOAECJIUPOBaAHUE, MArucTparypa
I[I/ICIIHH.]'IHHEI: MeTo0a KOHEYHBIX 3JIEMEHTOB

AHHOTALUA
Tpynoemkoctsb: 3 ECTS, 108 akanemuueckux gaca.
@dopMa UTOrOBOI0 KOHTPOJISI: 3a4eT.

Kparkoe conep:xkanue.

Meton koHeuHblx 31emMeHTOB (MKD) sBisiercst coBpeMeHHBbIM U Haubojiee 3(PPEeKTUBHBIM
METO/IOM pEUIeHHsI KpaeBbIX 3agady MaremaTuueckod ¢usuku. Llens npeamera «MKDO» -
M3Y4YE€HHE OCHOB METOJAa M €ro NMPUMEHEHHUsS JUIsl pelleHus MpakTudeckux 3agad. [Ipeamer
«MK3» MOXHO paccMaTpuBaTh Kak HEINOCPEACTBEHHOE MPOJOJIKEHHE MPEIMETOB
«duddepennmanpapie ypaBHEHU», «YPABHEHHS MaTeMaTH4eCKoW (Gu3nkm», «YucieHHbIe
METO/AbI».

B3aumocBs3p ¢ APYrUMHM AUCUHMIUIMHAMHU CHeHUHAJbHOCTH: IIpy HM3ydeHUM AMCIUIUIMHBI
«MeToi KOHEYHBIX DJJIEMEHTOB» HCHOJIb3YIOTCSI MOHSATHUS U METOJbl OOBIKHOBEHHBIX
g depeHnanbHbIX YpaBHEHUH, ypaBHEHUIN C YaCTHBIMHU MPOU3BOIHBIMU, (QYHKIIHOHAIBHOTO
aHaJIM3a, YUCJICHHBIX METOJIOB, METO/IbI ONITUMH3ALUH.

TpeOoBaHusl K MCXOAHBIM YPOBHSIM 3HAHMH M YMeHHH CcTyAeHTOB: [(ucuuruinHa «Meton
KOHEYHBIX JJIEMEHTOB)» 0a3upyeTcs Ha 3HAHUAX Kypca MaTeMaTU4YecKOoro aHaiu3a,
O0OBIKHOBEHHBIX AU(PGEPEHITUATHHBIX YPABHEHHUH, METOIbI ONITUMHU3AIINH.



HanpaB.JIeHne MOJATrOTOBKH: Hpmcna}maﬂ MaTeMaTuKa U I/IH(l)OpMaTI/IKa,
MarteMaTH4YeCKOE MOAECJTUPOBaAHUEC, MaTUCTpaTypa
I[I/ICIIHH.]'IHHEI: CroxacTuueckue MOJECJIHU

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuyeckux vaca.
®opmMa HTOTOBOI0 KOHTPOJISA: SK3aMEH.

B cnemmaneHoM kypce «CroxacTHyecKMe MOJEIW» Ha MpUMEpPE pPElIeHUs MOCPEICTBOM
BEPOSITHOCTHBIX paclpeieseHuil HEKOTOPBIX 3a/lad U3 KOMOWHATOPUKH, TEOpUU TrpaoB U
TEOpUM HHQOPMAIMK TOKA3bIBAETCA CKOJb BbICOKA J(PPEKTUBHOCTb HMX MPUMEHEHHUS B
JUCKPETHOM MaTeMaTHKe. YMEHME HCIOJIb30BaTh YKa3aHHBI METOJ 3HAYMTENIBHO PACIIUPUT
BO3MOKHOCTH MaT€MaTHYECKOIO arapara ucCciae10BaTels.

TpebGoBanusl K HCXOAHBIM YPOBHSIM 3HAHMI M YMeHUI cTyaeHTOB: O011I1E KYypChl IO TEOPUU
BEPOSITHOCTEH, Teopuu rpadoB U KOMOMHATOPHUKE.

ean u 3axa4y JUCHUIIUHBI

O3HaKOMJIEHHE C OCHOBHBIMH MTPUHITUTIAMHY MPUMEHEHHUS BEPOSITHOCTHOTO METO/IA B AUCKPETHOM
Marematnke. Ha mpumepe pemieHuss 3TUM METOJOM KOHKPETHBIX 3a7ad pa3BUTh YMEHHE
MIPUMEHUTD €T0 B TPEOYEeMBIX CITydasiX.



Hanpasienue noaroroBku: Ilpukiaanas matreMaTuka u uH(pOPpMATHKA,
MaremaTu4eckoe MoJeJIMPOBaHNe, MATHCTPATYypa
JAucuunimnaa: YucjieHHbIe MeTOABI (IPOJABUHYTHIH KYPC)

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuyeckux vaca.
®opmMa HTOTOBOI0 KOHTPOJISA: SK3aMEH.

Kpartkoe coaep:kanme. UuciaeHHple METOABI SBJISIOTCS OCHOBHOM COCTAaBISAIOIIEH YaCThbIO
BBIUHCIIUTEIBHON MAaTEMATHKH, HA OCHOBE KOTOPBIX CTPOSITCS AJITOPUTMBI YHCIIECHHOTO PEIICHUS
3a/1a4 anreOpsl U aHanu3a, nudQepeHnnanbHbpIX ypaBHeHui u ap. Llens npenmera «Yuciennoie
MeTOo/1bl (POJABUHYTHI KypC)» - U3y4YE€HUE COBPEMEHHBIX pa3J/ielioB TEOPUH U HEKOTOPHIX €€
MIPUIIOKEHHHN.

B3anMocBs3b ¢ APYruMH JUCHUILIMHAMY CHIeNMAJbHOCTH: [Ipy U3ydeHnn TUCIUIUIMHbI
«YucneHHele MeToAbl  (MIPOABUHYTHIM  KypC)»  HCIHOJIB3YIOTCS MOHSATHS M METOJbI
MaTeMaTH4eCKOro aHanu3a, Iud@depeHInaTbHbIX YpaBHEHUN, JMHEHHOW anreOpbl, METOJbI
ONTUMHU3ALIHH.

TpeGoBanuss K HCXOAHBIM YPOBHSIM 3HAaHMH W YMEHMH CTyAeHTOB: /[lucnurmHa
«YucneHHble METOIbI (MPOIBUHYTHIN KypC)» 0a3upyeTcsl Ha 3HAHUSIX Kypca MaTeMaTH4ecKoro
aHanM3a, JMHEHHOM anreOphl.



Hanpasaenue noarorosku: Ilpukiaagnas matemaTuka 1 nH(pOpMaTHKa,
MartemaTH4eckoe MOAeTHPOBAHME, MATHCTPATYPA
Jucnuninnaa: O6o01menHble QyHKIUM ¥ MX IPUMEHEHHU S

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuueckux vaca.
®opmMa HTOTOBOI0 KOHTPOJISA: SK3aMEH.

Kpartkoe coaepkanue: B manHOM Kypce M3y4aroTcsi MPOCTPAHCTBO OCHOBHBIX U 000OIIEHHBIX
byakuuii, 00600meHHy0o mpousBoaHyl0 (1o CoboneBy, mo IllBapiyy), wuHTErpanbHBIC
npencraBieHus auddepeHupyeMbIXx QyHKINI U TEOPEMBI BIIOKEHHS, MPSIMOE MPOU3BEICHNE,
CBEpTKa U npeodpa3oBaHue 000OIIEHHBIX PYHKINN, TOCTpOeHHE PyHIAMEHTAIBHBIX PEeIIeHUN
OCHOBHBIX AU pepeHInaNbHbIX YpaBHEHUN MaTeMaTHUeCKON (DU3HKH.

B3aumocBs3p ¢ APYrHMHM AHCUHMILUIMHAMHU CHeHUAJbHOCTH: IIpy HM3ydeHUM AMCIUIUIMHBI
«O00011eHHBIE YHKUINN U UX TPUMEHEHUS UCTIONb3YIOTCS OHITHUS M METO Il OOBIKHOBEHHBIX
g depeHunanbHbIX YpaBHEHHUHM, ypaBHEHUN ¢ YaCTHBIMH NMPOU3BOIHBIMH.

TpeOoBaHusT K HMCXOAHBbIM YPOBHSIM 3HAHMM W YMEHHH CTYIeHTOB: JlucuurivHa
«O0600meHHbIe (HDYHKITUN M UX IPUMEHEHHUs» 0a3upyeTCsl Ha 3HAHMSIX Kypca MaTEMaTHYECKOTO
aHayn3a, (PyHKIIMOHATLHOTO aHAIN3a.



HanpaB.JIeHne NNOATOTOBKHU: Hpmc.nazmaﬂ MaTeMaTHKa U mul)opMaTmca,
MareMaTu4eckoe MOJeJTUPOBAHME, MATHCTPaTypa
Jucumnauna: Quantum Computing

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuueckux vaca.
®opma UTOTOBOI0 KOHTPOJIAA: 3a4eT.

Kparkoe coxepxanme: Llenpr0 AMCUUIUIMHBI —SBISETCS O3HAKOMJIEHHME CTYIEHTOB C
(u3MYECKUMU OCHOBaMHU COBPEMEHHBIX KBAHTOBBIX MH()OPMAIIMOHHBIX TEXHOJOTUH 1 HOBEHIINX
JNOCTHXEHUM B 3TON oOnactu Hayku. [loaroroBka OyAymMX CHENMATUCTOB B oOnacTu
MH(OPMATUKH ¢ HEOOXOAUMBIM 0ara)XoM TEOPETHUECKUX U MPUKIIAJIHBIX 3HAHUH.

OcHOBHbIE TMIAKTHYECKHE eMHUIbI (Pa31eJibl):
e  OcnoBbl KBaHTOBOM MEXaHHUKH;
e KBaHTOBBIC BEHTHIIH,
o KganToBas tenenopranms;
o KBganToBas kpunrorpadus;
o [IporpammupoBaHue Ha KBAHTOBBIX KOMIIBIOTEPAX;
e Anroput™m [oiiya;
e Anroput™m ['poBepa;
e Ompenenenue coocTBeHHOTO yncia 1 KBanTtoBoe nmpeodpazoBanue Oypre;
o BapuanuoHHbIE KBaHTOBBIE AITOPUTMBI;
e Anroputm lllopa

B3auMocBsI3p € JpYrUMH JHCHUIUIMHAMH cnemuaiabHocTH: Kypc QuantumComputing
B3aMMOCBSI3aH C AUCHUTUIMHAMU «HUCIIeHHbIE METOAbI ¥ ONTUMU3ALUA», «MaTpUUHbBIN aHATH3Y,
«[locTpoenue 1 aHaaM3 AITOPUTMOB TUCKPETHON ONTUMHU3ALUNY, «CTOXaCTHUECKUE MOJCITIN.

TpeOoBaHusi K HCXOJAHBIM YPOBHSIM 3HAHWMH W YMEHHMHl CTYJIEHTOB: OCHOBBI JIMHEHHOU
anreOpbl, OCHOBHI KIIACCUYECKON MH(POPMATHKH, OCHOBBI IPOTPAMMUPOBAHHS, 3HAHUS 10 TEOPUU
BEPOSITHOCTH.



HanpagJjienue noarorosku: Ipuxkiaanas MareMaTuka u uHpopMaTika,
MaremaTi4ecKkoe MojIeJTMPOBaHHE, MATHCTPATYpa
Mucuumiauna: Big Data

AHHOTALUA
Tpynoemkocts: 4 ECTS, 144 akagemMudeckux 4aca.
@®opMa UTOrOBOI0 KOHTPOJISI: DK3aMEH.

B AaHHOM KYpPCEC MPOU3BOANTCA 3HAKOMCTBO C OCHOBHBIMH TCXHOJIOTUSAMU O6pa6OTKI/I 0O0IBIIHX
JaHHBIX. HpeleapI/ITeJ'IBHI)IG 3HAHUS B 00J1aCTH MAIIHHHOTO O6y‘IeHI/I$I ITO3BOJIAT JIETYE OCBOUTH

Kypc.

TpeGoBanuss K HMCXOAHBIM YPOBHSIM 3HAHWH, YMEHHH H HABBIKOB CTYICHTOB /LIl
NPOXOKAeHUs] AMCUMIIMHBL: CTyIEeHTH! JOJDKHBI UMETh IIPEIBapUTENbHbIE 3HaHUS IO Oa3am
JTAHHBIX, YMEThb IMporpaMmupoBaTh. HaBblku mNpHMeHeHHsS OOOJIOUHBIX TEXHOJIOTH Oyaer
MIPEUMYILIECTBOM.

Heo6xomumoit 6a30i 1s1 JAHHOTO Kypca SIBISIFOTCS KYPChI IO TPOrPaMMHUPOBAHUIO, CTPYKTYpaM
JAHHBIX U MAIlIMHHOMY OOYUY€HHIO.

He.ﬂl/l H 3aJaYm JUCHUIIJIMHBI: I_ICJ'IBIO JaHHOI'0 Kypca ABJISIETCA 3HAKOMCTBO CTYACHTOB C
OCHOBHBIMH IPUHOUIIAMHA U TEXHOJIOTHUAMUA O6pa6OTKI/I OOIBIINX JaHHBIX.

TpeOoBaHus K yPOBHIO 0CBOEHHS COAEPKAHUS IMCHUILINHBI : [Tocne npoxokaeHus: JaHHOTO
Kypca, CTYIEHThI JOJDKHBI 3HaTh OCHOBHBIE HHCTPYMEHTHI M IMPUHLUIBI 00pabOTKH OOIbIINX
NAHHBIX, YMETb paboTaTh ¢ OOJBIIMMM JAHHBIMU, HABBIKM HCIOJb30BaHUS 000JIOUHBIMU
TEXHOJIOTUSIMHU.



Hanpasienue noarorosku: IlpukiagHas mareMaTuka 1 MHPOpMaTHKA,
MaremaTu4eckoe MOJAeJIMPOBaHNe, MATHCTPATypa

Jucuunimnna: IloJiokuTe/IbHbIE PelIeHUs] HEKOTOPbIX HeJIMHENHbIX ONlePaTOPHbBIX
YPaBHeHUil

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuyeckux vaca.
®opma UTOTOBOI0 KOHTPOJIA: 3a4eT.

Kparkoe cogep:xxanue: Kypc MOCBAIIEH CUCTEMATHYECKOMY HM3JIO0KEHHUIO OJHOM M3 BaKHBIX
rJIaB HEJIIMHEHHOTO q)yHKIII/IOHaJ'II)HOFO aHaJlu3a, a HWMCHHO, TCOpHUHU TIOCTPOCHUA
MTOJIOKUTEIBHBIX PEIIEHUA HEKOTOPBIX KIACCOB HEIMHEHMHBIX OINEpPAaTOPHBIX YpPaBHEHUM.
BroauTcs moHsiTHE KOHyca B OaHAXOBOM MpOCTpaHcTBE. [Ipu moMomu KoHyca B MPOCTPAHCTBE
OTIpE/IeNIIeTCSl COOTHOIIEHHE MMOJIy YIMOpsSAOYEHHOCTH. Jlanee m3yuaroTcs pa3jiMyHble KIAcChl
JIMHEWHBIX W HEJINHEHHBIX HUHTCTpPAJIbHBIX OIEPaTOpOB, OCTABIAIOMIUX HWHBAPUAHTHBIM
HEKOTOPBIA KOHYC B 6aHaXOBOM MPOCTPAHCTBE. BBIENAIOTCS KIacchl OMEpaTopoB, UMEIONUX B
KOHYCC€ HCIIOABUXXHBIC TOYKH. B KOHIEC KypCa HCCICAYHOTCA KOHKPETHBIC IMPHKIAAHBIC
MHTErpaibHble U UHTErpo-auddepeHIanbaple ypaBHEHUS ¢ onepatopaMu ['ammepiiTeiiHa 1
YpricoHa.



Hanpasienue noaroroBku: IlpukiaaHas matemaTuka u HH(GOPMATHKA,
MartemaTu4eckoe Mo/JeJTHPOBaHNe, MATHCTPATypa
Jucuuminna: CnekrpanabHas Teopus quddepeHuaIbHbIX 0NEPaATOPOB

AHHOTALUA
Tpynoemkocts: 5 ECTS, 180 akagemuueckux gaca.
®opma UTOroBOro KOHTPOJISI: SK3aMeH.

Kpatkoe coaep:xkanme: B kypce wu3nmaraercsi cChoekTpaibHasi TeOpUsi OOBIKHOBEHHBIX
T epeHInanbHbIX ONEpaTOPOB, UCCIEAYETCS] CBOMCTBA TJIAAKOCTH, MOBEACHNUE PEIIeHUH U UX
TPaeKTOpUM, a TaKXKe CIEKTp, THUIbl CIEKTOPa, PE30JIbBEHTHOE MHOXKECTBO, PE30JIbBEHTA,
CHeKTpaibHbI paguyc. CHEKTp KOMMIAKTHBIX M 3aMKHYTHIX orepaTopoB. CrHekTpaibHOe
pasnoxxenue onepatopoB. Teopemsl [ nnpoepra-llImuara u @pearonsma. CnexkrpanbHas TEOPHUS
3amaum lltypma-JInyBums.

B3auMocBsI3p ¢ APYrMMHM AWMCHMILUIMHAMM crnenuanabHocTH: [Ipy M3ydyeHUM IUCHMILIMHBI
«CrnexTpanpHas Teopust AU pepeHInanbHbIX ONepaTOPOBY HCIOIb3YIOTCS MOHATUS M METO]IbI
0OBIKHOBEHHBIX JU(depeHIInaIbHbIX YpaBHEHUN U MU dHepeHIINaTbHBIX YPaBHEHUN C YaCTHBIMU
IIPOU3BOIHBIMHU.

TpeOoBaHusi K HMCXOAHBIM YPOBHSIM 3HAHMW M YMeHHHl cTyaeHTOB: JlucuuruinHa
«CnekrpanpHas Teopus AudepeHIIMaIbHbIX ONMepaTopoB» 0Oa3upyeTcs Ha 3HAHUIX Kypca
MaTeMaTHYeCKOTO aHaIM3a, O0OBIKHOBEHHBIX muddepeHInaTbHBIX ypaBHCHHH,
g depeHnnaibHbIX YpaBHEHUH ¢ YaCTHBIMU MPOU3BOAHBIM U (PYHKIIMOHAIBHOTO aHAN3a.



Hanpasaenue noarorosku: [Ipukiaagnas MmaremMaTuka u nHpopmaTuka,
MaremaTnyeckoe MoieJIHPOBaHUE, MATUCTPATypa
JMucuumiauna: [ocTpoeHne U aHAJIM3 aJrOPUTMOB THCKPETHO# ONTHMH3AIAH

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuueckux vaca.
®opma UTOrOBOI0 KOHTPOJISA: SK3aMEH.

KpaTkoe conep:xanmne: AIropuTMbl U TEOPEMBI JUT TUIIMYHBIX 33/]a4 IUCKPETHOM ONTUMHU3ALIUH.
3anaya HaXO0K/IEHUS MaKCUMAaJIbHOTO MOTOKa B ceTsaX. Anroputm Popaa-dankepcoHa, aHanus
anroputMa. Moaudukanus Kapma—Onmonca. Teopema Kenura u anroputM mHOCTpOeHUs
MaKCUMAaJIBHOTO TapocouYeTaHus B JBYIOJbHbIX Tpadax. Teopema JluiaBopTa U aiaroputm
packpacku rpada uaTepBasioB. Teopema [eiina o cipoce u mpemnoxkeHus. Teopema Paifzepa o
cymectBoBanuu 0-1 matpuu. BeHrepckuid anropuTM Ijis 3a7a4ydl O Ha3HAYeHUsX. MaTpouibl.
[Ipumepsl MaTpouaoB. OKBHBAJIETHBIE CHUCTEMbl akCMOM. ONTUMHU3ALMOHHBIE 3aJa4d  HaA
Matpougax. Marpounsl u xaasbiil anroput™m. Meton KpamyObl s yMHOKEHHS LIETBIX YHCE.
Anroputm ltpacca. [IpuOimkeHHble TOJTUHOMUHAIbHBIE aNTOPUTMBI Ui NP -TpyaHbIX 3a1ad.
[loBeneHue >kagHOTO aurOpuTMa s 3a4a4 IOKPBITHS MHOXKECTBA M KOMMHUBOSDKEpA C
HEpaBEHCTBOM TpeyrojbHuKa. Anroput™m Kpucroduaeca miast 3amady  KOMMHUBOSDKEpa C
HEpaBEHCTBOM  TpeyrosibHuka. [IpuOnmkeHHO MOJMHOMHAIBHBIE CXEMbl U1 3aj1ad
KOMMHBOSDKEpa Ha IUIOCKOCTH M O prok3ake. [loBeneHue kamHOro anropurMma Juisl 3agadd
ITOKPBITUS MHOYKECTBA B TUIIMYHOM CIIy4ae.

B3auMocBsI3b ¢ ApYyruMH JUCHUILIMHAME cnienuaabHocTu: Teopus rpadoB

TpeOoBaHus K HCXOAHBIM YPOBHAM 3HAHUN M YMeHM CTYAeHTOB: OCHOBBI MAaTEMATUYECKUX
JTUCLMIUINH, TUCKPETHOW MaTeMaTHUKU U KOMOMHATOPHBIX aJTOPUTMOB.



Hanpasienue noarorosku: llpukiagnas marematuka u iHpopMaTuka,
MareMaTu4eckoe MOJAeJTUPOBaHKME, MATHCTPaTypa
Jucuuniimna: UtepanuonHble MeTObI JIMHEIHON aJredpsbl

AHHOTALUA
Tpynoemkocts: 2 ECTS, 72 akageMuyecKkux yaca.
®opma HTOTOBOIr0 KOHTPOJIA: 3a4eT.

Kparkoe coxepxkanme: B 1aHHOM Kypce H3y4arOTCA pEIICHHE CUCTEM JIMHEWHBIX
anreOpanvyeckuX ypaBHEHUM; KJACCU(HUKALUS CUCTEM JIMHEHHBIX alreOpanyuyecKkux ypaBHEHUN
(CJTAY); wnopmanbnubie CJIAY; omnopomnbie u  HeomHoponubie CJIAY; mnpoGnema
€MHCTBEHHOCTH PEIICHUS, Oe3UTEepalluOHHbIE METOJbl pemeHus HeogHopoaHbsix CIIAY:
obpatHo#t Marpunbl, Kpamepa, ['aycca; mpoOieMbl TMOTPEIIHOCTH PEIISHUs; UTEPAIlMOHHBIS
METOJbl pElIeHus: MeToA mpocTtod wutepauun u [aycca-3eigens, meron Puuapacona,
WUTEpaAIMOHHBIE METOJbI C ONTUMAIBHBIM BHIOOPOM TapamMeTpa; YCIOBHUS CXOJIUMOCTH METOJIOB;
CHOCOOBI YTOUHEHUS PeLIeHUs 3ada4u.

B3aumocBa3b ¢ APYIrMMH JUCHHUIVIMHAMMU CIICHUAJTBHOCTH:
[Ipn m3yuenun nucuuIUIMHBL «TEepalmOHHBIE METOMBI JUHEHHOW anreOphbl» HCIOIb3YIOTCS
MOHATHS U METO/IbI IMHEHHON anreOphl, YUCIEHHBIX METOJIOB, TEOPUU MATPHII.

TpeOoBaHMs K HCXOAHBIM YPOBHSIM 3HAHUI U YMEHUI CTY/IEHTOB:
Juctunnuna «MTeparimoHHBIE METOIBI JIMHEWHON anreOpb» 0azupyeTcs Ha 3HAHHSIX JTHHEHHOU
anreOpbl, CO3JaHMs aJITOPUTMOB, IPOTPAMMHUPOBAHUS.



Hanpagienue noarorosku: IlpukiagHas MmaremMaTuka 1 MHPOpMaATHKA,
MareMaTu4eckoe MOJAeJTUPOBaHKME, MATHCTPaTypa
Jucuunimnaa: MaTpuyHbIid aHAIHU3

AHHOTALUA
Tpynoemkocthb: 4 ECTS, 144 akanemuueckux vaca.
®opmMa HTOTOBOI0 KOHTPOJISA: SK3aMEH.

Kparkoe copep:xxanue: MaTpuyHbI aHaAIU3 SBISAETCS OJHHUM W3 OCHOBHBIX Pa3JeioB
COBPEMEHHOM MaTeMaTUKH, KOTOPBIM HAXOJIUT LIMPOKOE MPUMEHEHHWE MPAKTUYECKH B 00O
o0nacTu MaTeMaTHKU U ee npuioxkeHusix. Llenp npeamera «MaTpuyHBI aHANMU3» - U3y4YEHUE
OCHOB TEOPUHU U HEKOTOPBIX €€ MPUIIOKEHUH.

B3aumocBs3p ¢ APYrUMH AUCHUIUVIMHAMM CHENHATbHOCTH: [Ipy W3ydeHMM IMCHUTIIIMHBI
«MaTpHUuHbIi aHaNU3» UCHOJB3YIOTCS MOHSITHS M METOJbl JIMHEHHOW anreOpbl, TeOMEeTpUr U
MaTEMaTHYECKOrO aHAJIN3a.

TpeGoBanus K MCXOAHBIM YPOBHSIM 3HAHUI M YMEHHUI CTyAeHTOB: J[uciuumaa «MaTpuyHbIil
aHaIM3» 0a3upyeTcsl Ha 3HAHUSX JIMHEHHOMN anreOpbl U MaTEMaTHYECKOTO aHAIN3a.



HanpagJenue noarorosku: Ilpukiagnas mareMaTuka 1 HHpopMaTuka,
MaremaTu4ecKoe MOJeJIMPOBaHNe, MATHCTPATypa
Jucuunimna: MHocTpaHHBIHA A3BIK

AHHOTALUA
Tpynoemkocthb: 3 ECTS, 108 akanemuueckux vaca.
@dopMa UTOrOBOI0 KOHTPOJISI: 3a4eT.

Kparkoe conepxkanme: IIporpamma Kypca HMHOCTPAHHOIO Si3bIKa HOCUT KOMMYHHKATHBHO-
OpUEHTHUpPOBaHHBIM  Xapaktep. Ero 3amaum  ompenenstorcss KOMMYHUKAaTUBHBIMH U
npodecCHOHANBHBIMU TOTPEOHOCTAMHU oOyuaeMbix. llenp kypca - mpuoOpereHue oOIIeH,
KOMMYHHMKaTUBHOM U mNpodeccuOHaIbHON KomreTreHIuu. KoMMyHUKaTMBHas KOMIETEHIIHS
BKJIIOYAET  JIMHTBUCTUYECKHH, COLUUOKYIbTYPHBIH W  MparMaTu4ecKUil  KOMIIOHEHTHI.
CoOTBETCTBEHHO, HAJ0 YMETh COOTHOCUTH SI3bIKOBBIE CPEJCTBA C KOHKPETHBIMHU cdepamu,
CUTYyal[MsIMH, YCIOBUSAMU U 3ajadamMu oOmeHus. JloctmxeHue mnpodeccnoHambHbIX 1enei
MpPeNIoaraeT pacllipeHre Kpyro3opa CTYJEHTOB, IOBBIIIEHHUE YPOBHS CIELHUAIBLHOTO
o0pa3oBaHus, a TAKXKe KyJIbTYPbl MBIILJIEHHS, OOIEHUS U peUn

B3aumocBa3b ¢ APYIriMHU JUCHUIIVIMHAMHU CHICHMAJTBHOCTH: I/IHOCTpaHHBIﬁ A3BIK PCAIN3YET
CBSI3M CO BCEMH MpPEIMETHBIMU OO0JIACTSMU T'yMaHHUTAapHOTO M €CTECTBEHHO-HAYYHOTO IUKJIA.
HucuunnuHa «MHOCTpaHHBIM A3BIK» - 3TO HWHTETPUPOBAHHBIA KypC, HAIMPABICHHBIN IS
npodeccuoHabHOTO  oOmieHus. VHTerpanust HMHOCTPaHHOTO s3bIKA M IpeaMeTa 1o
CHEIHAIbHOCTH PEaU3yeTcsi Ha MEXIPEIMETHON OCHOBE, MMEET MECTO COBMEIIICHUE SI3BIKOBOM
U npodeCCHOHANBHON cUCTEM B 00pa30BaTeILHOM MPOIECCE, YTO Ha MPAKTHKE MMOATOTABINBAET
K HMHOSI3bIYHON pPEUYeBOM MESATENbHOCTH B MPO(ECCHOHAIBHBIX CUTYaIUSX, a TaKkke BeleT K
(dbopmupoBanuio IpoecCHOHaIbHO HAIMPABJICHHOTO BOCHPUATHUS A3BIKOBBIX siBeHUH. JlaHHas
JUCHMIUIMHA HAXOJUTCS B JIOTUYECKOW CBSI3M C TAaKUMU AUCHMILIMHAMHM Y4eOHOIO IUIaHa, Kak
uH(popMaTHKa, UCTOPUS, TUTEpATypa, SKOHOMUKA, PU3UKA, KYPHATUCTHKA U T.J. CBS3b MEXKIY
JAHHBIMU Y4EOHBIMU IPEIMETaMU MPOSBIISAETCS, MPEXkAE BCEr0 B TOM, YTO MHOTHE TEPMUHBI U
o0o3HaYeHHsI U3 00JaCTH MHPOPMATUKH MPHUBOAATCS UCKIIOUUTEIHHO HA AHTJIMICKOM S3BIKE.
Kpome Toro, Heo6X0IMMO YUUTHIBATh, YTO aHTIMMCKHUI — 3TO emé u s3bIk cetu MHTepHeT, 6e3
KOTOpOil TpyAHO cebe MpeaCTaBUTh COBPEMEHHYIO KM3Hb. MeXIpeaMeTHbIE CBSI3U, 0OecrieunBas
BO3MOHOCTh CKBO3HOT'O NMPUMEHEHHS 3HAHWW, YMEHUN, HABBIKOB, MOJYYEHHBIX HA YPOKax IO
pa3HbBIM MpeAMETaM CIOCOOCTBYIOT CHCTEMAaTH3alllH, a, CIeI0BATEeNIbHO, TNIyOUHE U MPOYHOCTH
3HAHMUN U TIOMOTAIOT JaTh CTYAEHTaM IEJIOCTHYIO KapTUHY MUpA.

TpeGoBaHus K MCXOAHBIM YPOBHSIM 3HAHUI M YMeHHUIi cTyAeHTOB: K CXOIHBIM TpeOOBAHUSM,
HEOOXOIUMBIM TSl U3YYECHUS TUCIUILINHBI «IHOCTpaHHBIH SI3bIK», OTHOCSTCS 3HAHUSI, yMEHUS U
BEJIbl JIEATENLHOCTH, C(hOPMUPOBAHHBIE B MPOIIECCE U3YUEHUSI MHOCTPAHHOTO sI3bIKA B CPEIHEM
o0mreo0pazoBarenbHON 1IKoNe. YTOOBI MPUCTYNHUTHh K U3YYEHUIO MPOTPaMMBbI, CTYACHT JOJKEH
BIIAJIETh KYJIbTYpOH MBIIIJIEHUS, CHOCOOHOCTBIO K O0OOOIEHHIO, aHaJIu3y, BOCIPHUSATHUIO
nH(OpMaIIUY, TOCTAHOBKE IIENTU U BBIOOPY €€ TOCTHKEHHUS.



HanpaB.JIeHne NMOJATrOTOBKH: Hpmcna}maﬂ MaTeMaTuKa U I/IH(l)OpMaTI/IKa,
MarteMaTH4YeCKOE MOAECJTUPOBaAHUE, MaTUCTPAaTypa
I[I/ICIII/IH.]'IHHa: 9KOHOMHMKO-MaTeMaTHYecKHue METOAbI U MOJ€/IN

AHHOTALUA
Tpynoemkoctb: 2 ECTS, 72 akagemuueckux yaca.
®opma HTOTOBOIr0 KOHTPOJIA: 3a4eT.

Kpartkoe coaep:kanue: B 3KOHOMMYECKON MATEMATHKE W3Yy4arOTCs, MPEXKIAE BCErO, METOJIbI
HCCTIEIOBAaHUSI U TOCTPOCHHBIE HA MX OCHOBE MOJIETH. DTO MOTYT OBITh MOJEIH PEabHBIX
SKOHOMHUYCCKUX HpOHGCCOB, B TOﬁ NN I/IHOI71 CTCIICHU, OTpa)KaIOHII/Ie peaJ'II)HLIG 3KOHOMHUYCCKHUC
sBieHUSI. MoaenupoBaHHE — 3TO HWCCIEAOBAHHUE SIBJICHUM, MPOIIECCOB MM OOBEKTOB MyTEM
HOCTpOGHI/Ifl )51 I/13y‘-IeHI/I$[ nux Moneneﬁ. MOI[CJ'H/IpOBaHI/IC — OJHA U3 OCHOBHBLIX KaTel"OpI/II\/JI TeOpI/II/I
MO3HAHUSA. DKOHOMUYECKOE MOJCITUPOBAHUE WCIOJIB3YETCS ISl OTMpPENSICHUS WU yTOYHEHUS
XapaKTepI/ICTI/IK 158 paHI/IOHaJ'II)HI)IX CHOCO6OB yr[paBneHI/m SKOHOMHUYCCKNUMHU npoueccaMI/I nu
SABJICHUAMMU.

HpI/I OIMUCAHNU DJDKOHOMHUYCCKHUX HpOHeCCOB CECTOaHA I/ICI'IOJ'II)SyI-OTCSI MHOTHUC OOCTHUXCHUA
MaTeMaTHKu. Tak, 17 ONMCaHus U UCCIEIOBaHMs MPOU3BOACTBEHHON (QYHKIIMH, ONMCHIBAIOIIEH
3aBUCHUMOCTh 00bEMa BBIMYCKAa€MbIM MPOIYKIMH OT (akTopa MPOU3BOJCTBA, HCIOJIb3YETCS
MaTeMaTHYEeCKUH aHAJIU3 W TEOPHUs ONTUMM3AIIUW, JJIsI OMPEJCTICHHUS COCTaBa ONTUMAJIBLHOTO
nopTderns eHHBIX OyMar UCIOJIB3YIOTCS MeTo 1 Jlarpanka u Teopusi MaTPHIL U T.1.

B3aumocBsi3b ¢ APYrUMH JMCUMIUIMHAMM cHenuHaJbHOCTH: [Ipy M3ydYeHWM IUCIUTITAHBI
«DKOHOMHKO- MaTEeMaTHYECKUE METOJbl M MOJEIN» WCIOJB3YIOTCS TIOHSATHS W METOIbI
WCcCce0BaHus onepannuii, PHAHCOBOM MaTeMAaTHKH U METOJIOB ONITUMHU3AIIHH.

TpeOoBanusi K HMCXOAHBIM YPOBHSIM 3HAHMW M YMeHHHl cTydeHTOB: JlucuuruimHa
«OKOHOMHUKO- MaTeMaTUYeCKue MeTOAbl M MOJeNnu» Oa3upyeTcsi Ha 3HaHMSIX Kypca
MaTeMaTHU4eCKOr0 aHAJIN3a U YUCIIEHHBIX METOOB.



Hanpagienue noarorosku: llpukiagnas maremMmaTuka u MHPOpPMaTHKA,
MareMaTu4eckoe MOJAeJTUPOBaHKME, MATHCTPaTypa
Jucuunimna: beicrpoe npeodpazoBanue @ypne

AHHOTALUA
Tpynoemkoctb: 2 ECTS, 72 akagemuueckux yaca.
®opma HTOTOBOIr0 KOHTPOJIA: 3a4eT.

Kpartkoe conepxanue: Llemsamu v 3agauamMu NpenojaBaHus TUCLHUIUIMHBL SBIISIOTCS M3y4EHUE
OCHOB U NpUMeHEHNH (PyHIaMeHTanbHOU Teoput psiioB Dypbe, Kiaccuyeckoro npeodpazoBaHus
®ypoe, nuckpetHoro npeodpazosanust Pypwe (AIID) u nudposoit 06padotku curnanos (L{OC),
a TaKKe YCBOCHHE NPUHIUIIOB IMOCTPOEHUS AIrOPUTMOB ObIcTporo mnpeoOpasoBaHue dypne
(BI1®), B wactHocTH anroputMoB BII® mo ocHOBaHHIO JBa C MPOPEKUBAHUEM MO BPEMEHU U C
MIPOPEKMUBAHUEM [0 4YacToTe. B pe3ynprare M3ydeHUs AUCLUIUIMHBI CTYJIEHT JOJDKEH 3HATh
METO/Ibl MaTeMaTH4YeCKOro OMUCaHUsl JUHEHHBIX AucKpeTHbIX cucteMm (JIJIC) u auckpeTHbIX
CUTHAJIOB B 4aCTOTHOM o0iactu ¢ nomouisio JII1P, ymers onieHnBath 1 ycTpoHATh otnoku 11D,
CBS3aHHBIE C HAJIOKEHUEM CIIEKTPOB M MPOCAYMBAHUS CIIEKTPAIBHBIX COCTABIIIOIINX, U BIIAJIETh
HaBbIKaMU KOMITbIOTEpHOTO Bhluncienus A11® nuckperHoro curnana Ha ocHoBe BIID.

B3aumocBsi3b ¢ APYrUMH JUCHUIIMHHAMM crienuaJbHOCTH: OCBOCHHE MAHHOW JUCIMIUIMHBI
SIBJIIETCSI OCHOBOM ISl TOCJIEAYIONIETO M3Y4YEHUsS JTUCHMIUIMH: “T’'apMOHMYECKHd aHanu3”,
“O0parHble 3a1a4u’” v T.]I.

TpeOoBaHusi K MCXOAHBIM YPOBHSIM 3HAHWM W YMEHHMH CTyJAeHTOB: /i1 ycremHoro
MPOXOXKJCHUSI JAHHOTO Kypca HEoOXOOuMBbl 0a30Bble 3HAHHS MO MaTEMaTHUYECKOMY aHAIU3y
(Teopusi MpenenoB, CXOAUMOCTh PANIOB, UHTErPATbHOE HMCUYHUCICHUS U T.1.), TEOPUU (YHKIMIA
KOMILJIEKCHOTO TE€PEeMEHHOro (KOMIUIEKCHBIE 4YHCIa, CBOMCTBA dJEMEHTapHbIX (DyHKUUN
KOMILJIEKCHOTO TIEPEMEHHOTO) W JIMHEHHON anredpe (MaTpHllbl, ONpPEICIUTENH, JIMHEHHbIC
MPOCTPaHCTBA, 0A3KCHI U T.JI.).



Hanpagaenue noarorosku: Ilpukiaagnas matemMaTuka u nHpopmaTuka,
MartemaTH4ecKkoe MOAeTHPOBAHNE, MATHCTPATYPA
Jucnuniuna: [lpuéankeHHble pelieHUs HHTErPaJbHbIX YPABHEHUH

AHHOTALUA
Tpynoemkoctb: 2 ECTS, 72 akagemuueckux yaca.
®opma HTOTOBOIr0 KOHTPOJIA: 3a4eT.

Kpartkoe conep:xxkanue: B panHOM Kypce u3ywarorcs cliemayromue Tembl: Kinaccuduxarus
JIMHEWHBIX UHTETPAIbHBIX YPaBHEHUM, ypaBHeHUsI Ppenronbsma u BoiasTeppa nepBoro 1 BToporo
pona, mpumepbl (U3NYECKUX 334ay, MPUBOASIIUX K MHTETPAJbHBIM ypaBHEHUSM, JIMHEHHbIE
onepaTopbl B OECKOHEYHOMEPHOM €BKJIMJIOBOM MIPOCTPAHCTBE, BIIOJIHE HETIPEPHIBHBINA ONEpaTop,
TEOpeMa CYyLIECTBOBAHUS COOCTBEHHOTO 3HAUYEHHUSI U COOCTBEHHOTO BEKTOPAa y CUMMETPHYHOTO
BIIOJTHE HETIPEPHIBHOTO OIEpaTopa, MOCTPOEHHUE MOCIIEI0BATEIbHOCTH COOCTBEHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB, OJIHOPOJHOE ypaBHeHHEe Dpearoiabma BTOPOTO poja, CyIIECTBOBAaHUE
cOOCTBEHHBIX 3HAUE€HUI U COOCTBEHHBIX PYHKIUI Y UHTETPAJIbHOTO ONIEPaTOpa C CHMMETPUYHBIM
SJIpOM, BbIpOXKJIeHHBIEe Aapa. Teopema ['mnbOepra-llIMunra, kpaeBas 3amada Ha cOOCTBEHHBIE
3HaueHus: U coOcTBeHHble QpyHKuMU (3amaya llrypma-JlnyBumis), ceegenue 3agaun llITypma-
JInyBUUISL K MHTErpajbHOMY YpaBHEHHUIO, CBOMCTBA COOCTBEHHBIX 3HAUEHUIl U COOCTBEHHBIX
byakumit  3amaun  [ltypma-JluyBumisa, Tteopema CrekioBa, HEOJHOPOIHOE YpaBHEHUE
®dpenronbmMa BTOPOTO poja, MPUHIIUAI CKUMAIOIIUX OTOOpakeHWH, ypaBHeHHE Dpenrosibma ¢
"ManmbiM A", ypaBHeHHe DpenrosibMa C BBIPOXKICHHBIM M HEBBIPOXKIECHHBIM SIIPOM, TEOPEMBI
Openronbpma, ypaBHeHHEe BonbTeppa, MeToJ MOCIEAOBaTENbHBIX MNPUOIMKEHUN, TOHATHE
dbyHKIIMOHANA, TepBas Bapuanus (QyHKIMOHANA, HEOOXOAMMOE YCIOBHE OSKCTpEMyMa,
BApUALIMOHHAs 3a/ladya C 3aKpPEIUICHHBIMU TIpPAaHULAMH, OCHOBHAs JIEeMMa BapHUALIMOHHOIO
WCUYUCIICHUS, YpaBHEHHE ODiliepa, moje sKcTpemanei, ¢yHkius BelepmTpacca, mocTaTOYHbIE
YCIIOBHS DKCTPEMYMaA, 3a7a4a Ha YCIOBHBIN 3KCTPEMYM, M30MEpUMETPUUECKas 3a/1a4ya U 3ajada
Jlarpanka (IMOCTaHOBKHM 3aJady, HEOOXOJMMOE YCIOBHE HKCTpeMyMma), 3ajada C MOJIBMKHON
IpaHuLed, YCIIOBHE TPAHCBEPCAIBHOCTH, HEOOXOIMMOE YCIOBUE OJKCTpEMyMa, IOHATHE O
KOPPEKTHO M HEKOPPEKTHO MOCTABJICHHBIX 33/1a4ax, ypaBHeHue dpearoapma nepBoro poja Kak
IIpUMEP HEKOPPEKTHO MOCTaBieHHOM 3agaun, metoa A.H. TuxoHoBa perynspuzanuu perieHus
ypaBHeHUs1 Ppearosibma NepBoro poja.

B3aumocBsi3p ¢ ApPYrMMH JMCOMIUIMHAMM CHeNHAJbHOCTH: [Ipy M3ydeHMM IUCUUILTMHBI
«[IpubnmxeHHbIe pelIeHUs] UHTETPAIbHBIX YPaBHEHHI» HCIONB3YIOTCA MOHSATHS M METOJIBI
MaTeMaTH4eCKOro aHaiu3a, (yHKIMOHAJIBHOTO aHallh3a, YHCIEHHBIX MeToAoB, MathLab,
Mathematica.

TpeGoBanuss K MCXOAHBIM YPOBHSIM 3HAaHHM M YMeHHIl CTyaeHTOB: J(ucuuruimHa
«[IpubnmkeHHbIe pEIIeHUs WHTErpalbHBIX ypaBHEHHUI» Oazupyercs Ha 3HAHUSX Kypca
MaTeMaTHYeCKOr0 aHajiu3a, M[pPOrpaMMHUpPOBAHUS M TEOPUHM AITOPUTMOB JUISL  CO3JIaHUS
3pPEKTUBHBIX AITOPUTMOB.



Hanpasienue noaroroBku: Ilpukiaanas matemaTuka u nngopmMaTuka,
MaremaTu4eckoe MOJeJIMPOBaHNEe, MATHCTPATYypa
JAucuumimHa: JjaeMeHTbl TEOPUH ONIEPATOPOB

AHHOTALUA
Tpynoemkoctb: 2 ECTS, 72 akagemuueckux yaca.
®opma HTOTOBOIr0 KOHTPOJIA: 3a4eT.

HensiMu m3ydeHUss JUCHUIUIMHBI «OJIEMEHThl TEOpUU OIEpaTOpOB» SBISIOTCS: 0Oa3oBas
MOAATOTOBKA CTYJIEHTOB B 00JIaCTU TEOPUH OTIEPATOPOB, CO3JaHUE CUCTEMBI 3HAHUN 00 OCHOBHBIX
METOJaX, MOHATHUAX W HIEAX TEOPUU OIEPATOPOB, M3yYEHHE €€ B3aWMOCBI3H C JPYIrMMHU
COBPEMEHHBIMU MaTEMAaTUYECKUMH TEOPUSIMH.

Kypc «2nemeHnTsI TEOpUH 011epaTopoBy» 6asupyeTs Ha TUCHMIUIMHAX «MaTteMaTHUeCKUi aHaIIn3,
«DyHKIMOHABHBIN aHanu3y, «/{uddepennnansupie ypaBHeHUs» U «MareMarudeckas GU3NKa».



Hanpasienue noarorosku: Ilpukiaagnas mareMaruka 4 ”HGOPMaTHKA,
MaremaTu4ecKoe MOJeJIMPOBaHNe, MATHCTPATypa

JucuuminHa: @yHKIHOHAIbHbIE IPOCTPAHCTBA M UX IPMMEHEHUS] B MAaTeMaTHYECKOH
(pusuxe

AHHOTALUA
Tpynoemkoctsb: 4 ECTS, 144 akanemuueckux vaca.
®opma UTOrOBOI0 KOHTPOJIAA: 3a4eT.

Kparkoe conep:xanme: [Ipenmer maTematuueckoil puznuku win nuddepeHnranbHbIX ypaBHEHUN
C YaCTHBIMM ITPOU3BOIHBIMU H3YydaeT AU pepeHnanbHble ypaBHEHN I, BOSHUKIINE B PE3y/IbTaTe
MaTeMaTHYEeCKOr0 MOJEIUPOBaHUs pa3HbIX 3ajad ecrecTBo3HaHMs. Llenbio nmpeamera sBisercs
03HAaKOMJIEHHE C HBIHEITHUM COCTOSIHUEM Teopuu IuddepeHIanbHbIX YPaBHEHUHM ¢ YaCTHBIMU
MIPOU3BOIHBIMH.

Uccnenyrorcst pa3Hble (QyHKIIMOHATBHBIE IPOCTPAHCTBA, 3aBUCAIINE OT pa3HBIX HaOOPOB
MYJIbTUUHACKCOB. JIOKa3bIBalOTCS pa3Hble TEOPEMBbI O BIIOKEHHWH OJHOTO (PYHKLIHOHAIBHOTO
npoctpaHcTBa B Apyroe. C NpUMEHEHHEM OJTUX TEOPEM, JO0Ka3bIBAIOTCA CYIIECTBOBAHHUE,
€IMHCTBEHHOCTh U1  PA3IMYHBIX JAUPPEepeHlnanbHbIX ypaBHEHHH B  IOCTPOEHHBIX
(YHKIIMOHAJIBHBIX MPOCTPAHCTBAX.

B3anMocBsI3p ¢ APYrMMHM ANCUMINIMHAMM crnenuanabHocTH: [Ipy M3ydyeHUM IUCHMILIAHBI
«DyHKIMOHAIbHBIE TPOCTPAHCTBA U UX IPUMEHEHUS B MaTEMaTHUeCKON (PU3UKE» UCTIONB3YIOTCS
MOHATHS U METO/IbI TEOPUHU YPAaBHEHU C YACTHBIMH MTPOU3BOIHBIMH, (PYHKIIMOHATHHOTO aHAJN3A,
TEOPUU BEPOSITHOCTH, BEIUUCIUTEILHON MaTeMaTHUKH, MEXaHUKU, OMOIOTHH (T€HETUKH).

TpeOoBanusi K HMCXOAHBLIM YPOBHSIM 3HAHMH M YyMeHU#l cTylaeHTOB: JlucuuruimHa
«DyHKIIMOHAIIbHBIE IPOCTPAHCTBA U UX IPUMEHEHHUS B MaTeMaTU4deckoil (hu3uke» O6a3upyercs Ha
3HAaHMSX Kypca MaTeMaTH4eCKOro aHaliu3a, TEOPUH OOBIKHOBEHHBIX U (depeHInaTIbHbIX
ypaBHEHUH U YpaBHEHUI C YACTHBIMU ITPOU3BOTHBIMHU, (DYHKIIMOHAILHOTO aHAIN3a, TEOPUH PSIOB
dypre, Teopun pacrpeaeieHuid (00001eHHBIX (YHKIIHN).
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