DedepanvHoe 20cy0apcmeenHoe agmoHOMHOe 00pa308amebHoe
yupeoicOeHue gvicuie2o oopazosanus « Poccutickuil ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbu&‘uko-mamemamultec:cux U ecmecmeeHHblX HAYK
AHHOTALMS YYEBHO JUCOUTIIVHBI

I/ICTOPI/Iﬂ H METOA0JIOTHHA MAaTEMATUKHU U HH(bOpMaTI/IKI/I

Oopa3oBartesbHasi MporpaMmma
01.04.02 INpukiaggas MaTeMaTUKa U nHGOpMATHKA,

IporpamMmMa MarucTpaTypbl «MaTreMaTHYeCKHUEe MOACIHN B MEXK U CIUIIMHAPHBIX

HCCIICIOBAHUIX )
(HaumenoBaHue 0Opa308amMenbHOU NPOSPAMMYL (NPOPuL, cneyuarusayus)
HaumeHoBanue Hcmopua u memooonozus mamemamuku u
JUCHMILINHBI NPUKTIAOHOU MAMEMAMUKU
O0BbEM TMCHMTITHHBI 3 3E (108 uac.)
Kparkoe coaepkanue 1MCUUNIMHBI
Ha3Banue paznenoB (tem) | Kparkoe coJep:KaHue pa3nesioB (Tem)
JUCIMIJINHBI JUCIHMIIJIMHBI
BBonanbpiii pazgen (BBogHbIC | UTO Takoe HCTOpPUS W HMCTOPUS MATEMaTHKH, B
3aMeyaHus) gactHOCTH? VX HE0003puMocTh. OOIIMe MPUHIIHITBI
HCCIEIOBAHUS MaTEMaTUYECKHUX OTKPBITUH

npouworo. Mcropuueckoe cBuaerenscTBo. Mcropuk
MPOLJIOTO U HUCTOPUK HACTOSAILIET0. BO3MOXHOCTB
HCTOPUM COBPEMEHHON MaTEMAaTUKH.
Heo6xoaumocte wuctopuu MaremMaTuku. OTiauuue
HCTOPUM MAaTEMAaTUKH OT MPOCTO uctopuu. Mcropus
MaTEMaTHKU KaK HayKa C pa3jM4YHbIX TOYEK 3pEHUS
Ha [TOHATHE HAYKHU.

UYro takoe meTonoaorusa? Merononorus MaTeMaTUKN
B IIPOIIJIOM ¥ HACTOSIILIEM.

OO0muit 0030p | [orpeueckas maremaruka. PakTbl U JOMBICIHI.
HACTOPUYECKOTO pa3BUTHS | OMIUpPUYECKHME  3HAHMA M JIOKa3aTelIbCTBO.
MaTeMaTUKM M IpuKIagHoi | Marematuka [lpeBHeil Oimnanbl. Mctopus mepBbIxX
MaTeMaTUKU teopem. Danec, Apxumen u apyrue. EBkima kak

y4eHbIH, cobupaTtens u KoMmmwiitop. Ero Tpya
«Hauana». IlepBbie marm soruku. Coducrsl,
ApucToTens U COBPEMEHHas JIorMka. MartemaTuka
KakK Hayka B JJpeBHeM mupe. E€ conepxanue, nemu u
MECTO B psAly HayK C TOYKH 3PEHHUSA JPECBHUX.
EBpormeiickas marematuka B CpenHue  Beka.
Apabckas ~ Matematuka. Martematuka — ONOXH
Bospoxnenus u Hooro Bpemenu. /lekapt, HproToH,
Jleiionun u apyrue. VX B3I Ha cojep)kaHHe U
CYIIHOCTh MaTeMaTuku. Pa3BurHe MareMaTuku B
XVIII cronerun. Oiinep, Jlarpawx wu apyrue.
Marematuka XIX cronerus. [Taycc, [anya,




JlobaueBckuit m apyrue. Maremarnka Ha pyOexe
BekOoB. HoBele 3amaum u HOBbIE Lenu. Teopus
MHO>KECTB, JIOTUKA, TEOPHsI TPYII U anredpa, HOBbIE
B3IJSIIBI HA TEOMETpUi0 H  aHaim3. lIpoOiemsr
I'unb6epra. MaremaTnueckoe cooOIIeCTBO TeX JIeT.
Maremaruka Hagana XX Beka, ee OypHOE pa3BUTHE.
Ycnexu noruku. [Ipobnembl ocHOBaHU MaTeMaTUKU
U TEOpUU MHOXKeCTB. MaremaTtuka cepeaunbl XX
Beka (1o 70-x rtomoB). Teopusi BepoOSATHOCTEM,
TOIMOJIOTHS, anredpanyeckas T€OMETpUs U Jpyrue
o0rnacTu.

Cnan nnm HakoruieHue cun? (O mMareMaTtuke KOHIa
XX Beka u coBpeMeHHOi.) Marematuka B Poccuu. Ot
«Apudmerukn» Marunumkoro 1o «iena Jly3suaay.

Hcropus OTKPBITHS
HEEBKJIMJ0BOU F€OMETPUH

«Hauana» EBknmpa, 5-i mocTyjar, MNONBITKH €ro
nokaszarenbctBa. Paboter Cakkepu, Jlambepra wu
Jlarpamxa. Tpyasl JloGaueBckoro, ux CXOACTBO U

IMPHUHOUITNATIBHOC OTJIMYHC oT TPYyd0B €ro
INpCANICCTBCHHHUKOB:  IIOIIBITKH paCCY)I(I[eHI/Iﬁ oT
IIPOTHUBHOTO, YTBCPKIACHUC 0 CyII€CCTBOBAHUU

«BOOOpaXkaeMoil» reoMmeTpuu, peuieHue ¢ eé
IIOMOIIBK0 HEKOTOPBIX 3axad aHaimu3a. Kpartkuni
ouepk reomerpuu JloOaueBCKOro (IOBTOPSIOLIMIMA
nyTb camoro Jlo6auesckoro). Tpynsl Anoma boibsu
n laycca. [lampHenmas HCTOPUS HEEBKIINIOBBIX
reomerpuid.  Tpymer @.Kneina u  gpyrux.
CoBpeMeHHbIE MOAX0ABl K IOCTPOCHUIO T€OMETPUU
JloGaueBckoro.

Hctopus peleHus
anredpanvyeckoro ypaBHEHHs
5-ii cTeneHu

Pemrenne KBagpaTHBIX YpaBHEHMM, YpaBHEHUU
TPEThEN U YETBEPTOU cTeneHu. [1onbITKN MOCTpOEHNs
o0mieit hopMyInbl peleHus ypaBHEHUsI S5-I CTeneHu.
Abenp u Tamya, wuctopus UX  OTKPBITUH.
IIepecTtaHOBKM, pUMaHOBBI ITOBEPXHOCTU U TPYIIIILL.
[TonHoe pemenune 3amaud. 3HAaYEHUE OTKPBHITUN
AbGenss u Tamya pans  panbpHeWIero pasBUTHA
MAaTE€MaTHKHU.

Uctopus OCHOBaHHI
MAaTeMaTUKd U NPUKIATHON
MAaTeMaTUKHU

Kparkuii o4epk HCTOPUM OTKPBHITHS M OCHOBAaHUU
MaTeMaTH4eckoro  aHaimusa. Odepk  UCTOpPUH
IIOCTPOEHHUsI JIEUCTBUTENIBHOIO 4uciaa. Pasznuunble
B3MIAABl HA IIOHATUE JEUCTBUTEJIBHOIO YHUCIA.
Henexnnn, Ileano u npyrue.

Kantop u ero teopus MHOxecTB. Ilapamokcsl,
napagokc Paccena. I'.®pere. JleiiOuum, ['unsbept u
[IporpaMMa OCHOBaHHUSl MaTeMaTUKU. OTKpBITHSA
ngoruku XX-ro cronetus (Tteopemsl ['énens u ap.)
AKCHOMAaTHYECKHE CHUCTEMBI TEOPUH MHOKECTB.
Kontunyym-runoresa.  Ilpobinembl  ocHOBaHUit
MaTeMaTHKU. [IONBITKH pa3pelieHus 3TuX mpooiem.
KoHCTpykTMBH3M M TpaguLMOHHAs TEOPETHKO-
MHOY>ECTBEHHAs1 MAaTEMATHUKA.

HUctopuss MaremaTuku U
MPUKIATHON MAaTEMATUKH

OcCHOBHBIE 3TaIlbl Pa3BUTHUS




DedepanvHoe 20cy0apcmeenHoe agmoHOMHOe 00pa308amebHoe

yupedxcoerue gvicuieco oopazosanus « Poccuiickuii ynusepcumem opyorcovl

Hapooo8y

Daxyaomem _u3uKo-MamemMamudecKux U ecmecmeeHHbIX HayK

AHHOTAIIUSA YYEBHOM JUCIATLIUHBI

O0pa3zoBaTenbHas nporpaMma
01.04.02 Ipuknangas MaTeMaThKa 1 HHQOPMATHKA,

OoporpaMMa MaruCTparypbl «MaTeMaTHuecKre MOACIN B MCXKAUCHUITIIMHAPHBIX

HUCCICIOBAHUAX)

(Haumenoganue 06pa306amenbHOL NPOSPamMMbl (Npoghunb, cneyuanuzayus)

HaumeHoBaHNe TUCHUILINHBI

Komnvlomepnovie mexnonozuu é Hayke u
oopazosanuu

O0BEM TUCHUTIINHBI

5 3E (180 uac.)

Kpartkoe conep:xanue 1HCHMIINHBI

Ha3Banue pa3aenoB (TeM) JTUCHMILIIHHBI

Kparkoe coaep:xxkanue pasngesioB (TeM)
AMCUMILINHBI:

Hayunsie Berancienus B MS Excel

OcHoBHble Tpuembl padoTel B MS Excel.
Tunsl JgaHHBIX. 3aloJIHEHHWE JUana3oHa
sueek. DopmarupoBanue naHHbIX. CpencTsa
MS Excel ans Busyamusalud KpHUBBIX |
NOBEPXHOCTEH. Busyammsanus  pelneHuin

OOBIKHOBEHHBIX mddepeHranbHbIX
YpaBHEHUH. Busyanuszanus IIYYKOB
TPaEeKTOPHil CTOXACTUYECKHUX

g depeHIMATbHBIX YpaBHEHUI.

Anann3 nagaeix B MS Excel

®opmyner B MS Excel. AGcomoTHbie 1
OTHOCHUTEINIbHbIE CChUTIKH. DyHKIMM B MS
Excel. Marematuueckue GbyHKIHN.
Cratuctudeckue GyHKINU.

[Toctpoenue OMHOMHUAIBLHOIO JiepeBa
NU3MCHCHHUSA IICHBI 6aSI/ICHOFO aKThBa "
OIlEHKAa  CTOUMOCTH  €BpPOINEUCKHX |
AMEpPUKAHCKUX OMIIMOHOB ITYT U KOJII.

HOCTpO@HI/Ie ACPEBLECB IIPOUCHTHBIX CTABOK
JJId OLCHKHU MMPOUCHTHBIX JCPHUBATHBOB.

[Iporpammuposanue B MS Excel

SA3pix mporpammupoBanus VBA. Co3nanue
¢ynkuuu. IlepeMeHHBIE W THUIBI JAHHBIX.
Peanmzamuss B MS Excel cTpykTypHOii
MOJIEJIM KpEIUTHOTO pucka MeproHa. Pacyer
KPEOUTHBIX CIIPENOB U KPEAUTHBIX IPEUIOB.




Marpuunsie Berurcinenus B MS Excel

BBon marpunpl. Onepanuu ¢ MaTpHUIIAMH.

Martpuibl  BEpOSTHOCTEM  IEPEXOJOB B

CUCTEME KpPEIUTHBIX pPEUTHHIOB. Pacuer
MoKa3aTesieil BeposTHOCTH J1eoTa U ypOBHS

noteps npu aedoire.

Cosmanue 0a3bl maHHBIX MS Access

OcHoBHble oHaTUI MS Access. Co3manue
TabnuI B pekuMme KOHCTpykTtopa. CBolcTBa
IoJiei TaOJIUIIBL. Kirouesrie TIOJIS.
Opranu3zanus cBs3u MeXIy Tadnumamu. BBoa
JMaHHBIX B TaOmuIel. MMOOpPT naHHBIX U3

BHCIIHHUX UCTOYHHUKOB.

3anpockl kK 6a3ze naHHbIX MS Access

[Touck pmanHbIx B Tabmumax. IIpocroit
3anpoc. CopTupoBKa JaHHBIX B 3aIpoce.
I'pynmuposka Beruucnenus B
3anpocax. [lepekpecTHble 3apochl. 3anpoChl

JaHHBIX.

Ha Jo0aBlICHHME MJaHHBIX. 3ampochl Ha
OOHOBJICHUE JaHHBIX. BIO)KeHHBIE 3ampoChl.

OcHoBgsl s13b1Ka SQL.

Okpannsie popmbr MS Access

bopmbI
JlenTouynas

Coznanue npocToi B peXHME
KOHCTPYKTOpA. dopma u
3arojOBKH. DJIEMEHTHI YIpaBlieHUs (hOPMBI.
ApupmeTndecKue 1 JIOTHIECKHE BBIPAKECHUS.

MHoroctpaHu4HbIE POPMBI.

Otuetsr MS Access

Co3nanne otdera. KOHCTPYKTOp OTYETOB.
Brmuucineanas B orderax. Mcmosb3oBaHue
CyMMI)I C HAKOIIJICHUCM. MHOFOCTpaHI/IIIHI)Ie

oTyeThl. COCTaBHBIC OTUYETHI.

IIporpammupoBanue Ha VBA B MS Access

Cpena pa3pabotku. CTpyKTypa IpOorpaMMBsl.

IMonnporpammel.  BerpoeHHble  (yHKUIMU.
Pabora ¢ o6bekTamMmu MS Access.
Odopmnenue yueOHbIX M HayuHbIX pador B | Habop Texcra B  LaTeX.  HabGop

cucteme LaTeX

maremaTnueckux ¢opmyn B LaTeX. HaGop
MaTpuil. MeTKH U CCBUIKH.




Dedepanvroe 20cyoapcmeeHHoe asmoHOMHOE 00pa308amenbHOe YUPeHcOeHUe 8blCULECO
obpaszosarnus « Poccutickuti yHusepcumem opyicovl Hapooo8»

@akyﬂbmem ¢[m3u1<0-mamemamuuec:<ux U ecmecmeeHHbIX HaYK

AHHOTALMS YYEBHO JUCOUTLIVHBI

Hel'[peprBHLIe MAaTEMATHICCKHE MOJCIHU

Oo6pa3so

BaTeJbHad IporpamMmma

01.04.02 IIpuknangas MaTeMaThKa 1 HHPOPMATHKA,

IIporpaMMa MarucTparypsl «MaTeMaTHYSCKHE MOJICIN B MEKIUCIMINIMHAPHBIX

HUCCICAOBAHUAX»

HaumeHoBaHHe JMCHUILIHHDbI

Henpepbmubte mamemamuyecKue mooenu

O0BbEM TUCHUTIINHBI

4 3E (144 gacoB)

Kpatkoe cox

CPRAHUEC NTUCHUIIJINHBI

Ha3Banmue pa3nesioB (Tem)
AUCHMILINHBI

Kparkoe conepskanue pasaesioB (Tem)
AMCUHMILINHBI:

BBenenue

OCHOBHEIE TIOHATUSA MOJCIUPOBaHUA CHCTCM.
MopenupoBaHue B HayKe KaKk METOJl M3Y4EHHs MPHPOIHBIX,
WH)KEHEPHBIX M OOLIeCTBEHHBIX cucTeM. OmnpeneneHue
HETIPepBIBHOW MaTeMaTndeckod Mopenu. Kiaccupuxamus
Mozeneil. MaremaTtiudeckasl aJeKBaTHOCTh M KOPPEKTHOCTb
MOJCIH.

IIpuHIMNBI HOCTPOEHUS MoO/ieIeil

AHanmuTH4YeCcKas MEXaHHMKa, KaK KIACCHYECKHH IpHMep
MaTeMaTU4ecKoro mMoaenuposanus. Ilomydyenue moneneil us
(yHIaMEHTaIbHBIX 3aKOHOB NpHpobl. [lonyuenne moxeneit
U3 BapualUOHHBIX NpUHIMINOB. Mepapxuu moneneil. [Ipsmele
U 00paTHBIE 33J]a4YM MaTEMAaTUIECKOT0 MOJEIHPOBAHUS.

Mopaeinu ¢ cocpea0TOYeHHBIMH
napaMeTpamMu

3aBHCHMOCTh CTAI[MOHAPHBIX pEIIeHHH OT mapamMerpa,
nuarpamma  pemeHuid.  MccnepgoBaHue — yCTOMYMBOCTH
CTallMOHApHBIX pelleHui. TOuKU BETBIIEHUS CTAllMOHAPHBIX
pemieHuii. BelecTBeHHas M KOMIUIEKCHasi OuQypraiusl.
Mertobl MOJEIUPOBAHUS JUHAMHYECKUX CHCTEM.
XaoTuueckue  arTpakTopsl.  MccinenoBaHue — cHCTEMBI
Jlopenna.

Mopaenu ¢ pacnpene/ieHHbIMU
napaMeTpamMu

3aKoH COXpaHEeHUs BENIECTBA IIPH MOJICTMPOBAHHUH CIUIOIIHON
cpenbl. 3aKOH COXpaHEHHs HMITYJIbCa IIPU MOAEIHPOBAHUH
criomHON  cpeapl.  CranmoHapHble pemeHust  (METOAbI
pelIeHns] HEeNWHEWHBIX KpaeBhIX 3ajad). 3aBHUCHMOCTD
CTaIlIOHAPHBIX PELICHUH OT IIapaMeTpa.




DedepanvHoe 20cy0apcmeenHoe agmoHOMHOe 00pa308amebHoe
yupeoicOeHue gvicuie2o oopazosanus « Poccutickuil ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIUSA YYEBHOM JUCIATLIUHBI

I[I/ICerTHLIe MaATEMATHICCKHE MOJCIHU

Oo0pa3zoBaTenbHas nporpaMma
01.04.02 Ipuxiaggas MaTeMaThKa U MHQOpMaTHKa

(MaFI/ICTDaTVDa «MareMaTHJecKne MOJCJIN B MCKJANCHUITIIMHAPHBIX I/ICCJ'IC,ZIOBaHI/IHX»)
(HaumeroBaHue 0Opa308amMenbHOU NPOSPAMMYL (NPOpusL, cneyuarusayus)

HaumeHoBaHNe TUCHUILIINHBI ,}II/ICerTHLIe MaATEMATHICCKHE MOJCJIHN

O0BLEM THCHUILTHHBI O6bem qucunmauabl — 5 3E (180 yacos)

Kpartkoe conep:xaHue 1HCHMIINHBI

Ha3zBanue pa3aenoB (Tem) gucuumiimubl | Kparkoe conep:xanue pasiesioB (TeM)

AUCHHUILINHBI:

OCHOBBI KJIaCCUUECKON OCHOBBI ~ TCOPHUM  KPHMBBIX M  PETYJSIPHBIX

Qg depeHraIbHOi rTeOMeTpUn MOBEPXHOCTEH. MaTpuIlbl KBaIpaTHYHBIX (HOpPM
KaK IMCKpETHasi MOJEJb TOBEPXHOCTH.

OCHOBBI TOIIOJIOTUH TJIAJTKUX 'magkoe  mHOroOOpasue.  Ompenenenue U

MHOT000pa3uii [IPUMEPBI. Bnoxenus " HOTPYKECHHUS
MHOT000pa3uit

OCHOBBI TEOPHUH Y3JI0B U 3allCIICHUI [TonsTust y31a n 3aneruieHus. JluarpaMMsl y3J10B

1 3alleTUIeHu . BupTyaibHbIe y3I1bl U 3a1ETUICHUS.
[TonvHOMMANIBHBIE ~ WHBAPUAHTBl  y3J0B U
BaneruieHui. MIHBapuaHThl y3JI0B M 3alEIIICHUN
CO 3HAYEHUsIMHU Ha rpadax.

MHororpanHuku [lonsTHe MHOT'OTPaHHHKA. Kecrkue i
m3rubaemble MHOT'OTPaHHUKH. O6bem
MHOTOTpaHHHKA KakK (QYHKIUS €ro MEeTPHKH.
Muorowiensl CaburoBa. O0beMbI HEEBKINIOBBIX
MHOTOTPaHHUKOB.




DedepanvHoe 20cyo0apcmeenHoe agmoHOMHOe 00pa308amebHOe

yupedxcoeHue gvicuie2o obpazosanus « Poccutickuii ynusepcumem opyicovl

Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI
I[OHOJIHHTCJILHI)IC riiaBbl MATEMATUYECCKOI0 MOACITUPOBAHUA

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa 1 nHQOPMATHUKA

(MarI/ICTDaTVDa «MaTeMaTuyecKHe MOACIH B MSKIUCITUILIMHAPHEIX I/ICCJ'ICIIOBaHI/IHX»)

(HaumeHoB8aHUe 0OPA308aMENLHOU NPOSPAMMYL (NPOPUNL, Cneyuaruzayus)

HaumeHoBaHHe JMCHUILIHHDbI

JlononnumenvHule 21466l MAMEMAMUYECKO20
MOO0eaUPOBaAHUs

O0BEM THCHUILTHHBI

2 3E (72 yacoB)

Kpartkoe conep:xanue 1HCHUIINHBI

Ha3Banue pa3aenoB (TeM) JTUCHMILIIHHbBI

Kparkoe conepskanue pasnaesioB (Tem)
AUCHHUIJIMHBI:

BBenenmne OyHKIMOHAIBI B KOHEUHOMEPHOM EBKJIHI0BOM
MPOCTPAHCTBE. Anmnpokcumarius
(yHKIIMOHAJIOB.

Kaaccuueckne IKCTpEMAJBbHbBIC 3a/1a4YM1

Heobxomumble ¥ J0OCTaTOYHBIE  YCJIOBUS
sKcTpemyMa. YuclieHHble METOABI  IOHCKa
0€3yCcI0BHOrO IKCTpeMyMa. UnciieHHbIe METO/ bl
MTOMCKA OJHOMEPHOT'0 SKCTpEMyMa.

3agauu MoMCKa IKCTpeMyMa NpHu
HAJMYHMHU OTPAHHYECHUI

3amaua MaTeMaTHYECKOTO IMPOrpPaMMHPOBAHUSI.
Mertoa mrpadHbIX GyHKIMH.

38[{3‘[“, CBOAAIIIMECH K 3aJaYaM
MaATEMATHYCCKOT0 IIPOrpaMMupoOBaHust

3amaun  ONTUMAJbHOTO YIpaBJIeHUs. 3ajauu
apaMeTpPHUUeCcKOro NporpaMMHUpPOBaHUS.




DedepanvHoe 2ocydapcmeeHHoe a8MOHOMHOe 00pa308amenbHoe
yupeoicoeHue gvicuie2o oopazosanus « Poccutickutl ynusepcumem Opyicobl
Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIUS YYEBHOM TUCIUTLIAHBI
Hayunbiii cemunaap

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa U nHQOPMATHKA

(HaumenoB8aHue 06pa308amMenbHOU NPOPAMMYL (NPOPusL, cneyuarusayus)

HaumeHoBaHHe JMCHUIIIHHDbI

Hayunvui cemunap

O0BEéM TUCHUTIINHBI

Oo6bem qucuunmiaunbl — 4 3E (144 yacoB)

Kpartkoe conep:xanue 1HCHMILINHBI

Ha3Banue pa3nenoB (TeM) JUCHMILIIHHBI

Kparkoe conepskanue pasnaesioB (Tem)
AUCHHUIJIMHBI:

JAu¢pdepenunanbHbie U
(pyHkumnonanbHo-AMPPepeHUAIBHBIC
YPABHEHUs

B pe3yJibTaTe 0CBOEHUSI JUCHUILUINHBI CTY/IEHT /I0JIZKEeH:

3HaTh

ypaBHEHUs, GQYHKIIMOHAJIbHBINA aHAJIN3 U Jp.)

YMmeThb

CaMOCTOATCIIBHBIX HAYYHBIX HCCIIeT0BaHUM

OCHOBHBIC YHHUBEPCUTETCKHE KYpChI (ypaBHEHHUS
MaTeMaTH4ecKoil ¢u3uku, auddepeHnnanbHbIe

MPUMCHATH UMCIOMIUCCA 3HAHUA AJId MMOHUMAaHUA
HAYYHBIX JOKJIaJJOB CEMHHapa W MOCICAYIOIIHX




DedepanvHoe 20cyo0apcmeenHoe agmoHOMHOe 00pa308amebHOe
yupeoicOeHue gvicute2o oopazosanus « Poccutickuil ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem ¢u3u1<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTAIIMSI YYEBHOM JUCHUIINHbBI
MaremaTudeckasi TEOPUs ylpaBJIeHUsA

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa 1 nHQOPMATHUKA

(MarI/ICTDaTVDa «MaTteMaTHuecKHe MOJCJIN B MECKAUCHUITIIIMHAPHBIX I/ICCJ'ICIIOBaHI/IHX»)
(HaumeHoB8aHUe 0OPA308aMENLHOU NPOSPAMMYL (NPOPUNL, Cneyuaruzayus)

HaumeHoBaHMe TUCHUILINHBI MartemaTH4ecKasi Teopusl YIpaBJIeHUs!
O0BbEM TMCUMTTHHBI 3 3E (108 yacoB)
Kpatkoe cogep:xkanue TUCHUILINHBI
Ha3Banmue pa3nesioB (Tem) Kparkoe conepxkanue pas3aesioB (Tem)
AUCHUILINHBI AUCHUILINHBI:
BBenenue Perynarop VYarta wu ero  MoauQuUKalMH.

MaremaTuueckoe MOJAEIUPOBAHUE YIPABISAEMBIX
cucteM. lIpuHLIMIBI MPOrpaMMHOIO YHPABIICHUS.
CrpykTypa cucremsl ynpasinenus. Kinaccudpukanms
cucteM  ynpasieHus.  Kpurepunm — kauecTBa
ynpasiasieMblx — cucreM.  [Ipumepsr  cucrem
peryJIupoBaHHsl.

Metoasbl uccjie10BaHUA M CBOHICTBA Y eToin4uBOCTb CUCTEM YIPABJICHHUS.
yIpaBJsieMbIX CHCTEM Anrebpanueckue KpUTEpUHU YCTOWYUBOCTH
(xputepuit I'ypBuna, xpurepuii JIrenapa-lllunapa,
KpUTEpUH Payca). YacroTHble KpUTEPUU
ycTOM4MBOCTH (KpuTepuil Mu-xaiisioBa, KpuTepui
HaiikBucra). YcrolunBOCTH MO  JIMHEHHOMY
NpUOMIHKEHUI0.  YCTOMYMBOCTh  HEIMHEWHBIX
cucteM u ¢yHkuuu JlsmynoBa. KonmdectBeHHas
Mepa yctoMumBocTH. Ormpenenenue o0nacTu
yYCTOWYMBOCTU. TUIBI IBUKEHUN B OKPECTHOCTH
TOYKU paBHOBecHs. AOCONIOTHas YCTOHYMBOCTB.
VYnpaisgeMocTh 00bEKTa YIIpaBJIeHNs 1 MHO)KECTBA
JOCTUKUMOCTH. Kpurepuii  ympasnsemocT.
Hab6monaemocthb YIIPaBISEMOMN CUCTEMBI.
CTabunn3upyeMocThb yIpaBiieMol CUCTEMBI

CuHTe3 cHCTeM ylpaBJIeHUsA HccnenoBanne THUNOBBIX 3aKOHOB YIIPABIICHUS.
CuHTe3 cucreM ympaBleHHs ¢ 0OpaTHOM CBS3BIO.
JlokanbHO ONTHMAaJbHBIE CHUCTEMBI YIPABIICHUS.
Ob6parHsble 3a/1a4u TEeOpun YIpaBJIECHUS.
OneHnBaHUE TPOLIECCOB B CUCTEMAX YIPABICHMUS
110 HAOJIOACHUSM C BO3MYIICHUSMHU.

3agauu onTUMAaJbLHOrO ynpasJjeHusi | IloctaHOBKM 3a1ad4 M KpPUTEPUH ONTHUMAIBHOCTH
(3amaum Jlarpamka, Maiiepa, bombua). Ilpsmble
METOABI ONTUMM3AINN. METOABI «KJIaCCHYECKOT 0
BAPUALIMOHHOT'O VICYUCIICHHUSL. ITpuHnun




MaKCUMyMa [TouTpsruna. YcnoBust
TpaHCBEPCAIBHOCTU.  MeToJ ~ JUHAMHUYECKOIO
MIPOrpaMMHUPOBAHHUSL. 3amaud  ONTHUMAJIBLHOTO
yrnpaBieHUss ¢ (a30BBIMH  OTpaHHYCHHSIMU.
OnTtumanbHOE yIpaBlieHHE ¢ OOpaTHOM CBS3bIO,
3agada cuaTe3a. OcoOble yIpaBIeHHS.




DedepanvHoe 20cyo0apcmeenHoe agmoHOMHOe 00pa308amebHOe

yupesxcoeHue gvicuie2o obpazosanus « Poccutickuii ynusepcumem opyacouvl

Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI
HeaokajanHblie KpaeBbl€ 3a/1a4M1

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa 1 nHQOPMATHUKA

(MarI/ICTDaTVDa «MaTteMaTudecKre MOACIN B MSKIUCITUIIIMHAPHBIX I/ICCJ'Ie,I[OBaHI/IﬂX»)

(HaumeHoB8aHUe 0OPA308aMENLHOU NPOSPAMMYL (NPOPUNL, Cneyuaruzayus)

HaumeHoBaHHe JMCHUILIHHDbI

Henoxkanvnwie Kpaeeble 3a0auu

O0BEéM TUCHUTIINHBI

4 3E ( 144 yacoB)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3Banue pa3aenoB (TeM) JTUCUMILIHHBI

Kparkoe coneprxkanue pasaesioB (Tem)
AUCHUILINHBI:

BBeaenne Turbl HETOKATBHBIX KPAeBbIX YCIOBUM IS
PIUIMNITUYECKUX ypaBHEHUH. DOyHKUIHMOHAJIbHbIE
[MPOCTpaHCTBA

DAIuNTHYECKHE 3aa9H C OIIANTUYECKUE 3a7a4yd  C  [apaMeTpoM B

HEJIOKAJIbHBIMH YCJIOBUAMH BHYTPH
o0JacTH

OTPAaHUYCHHBIX O00JaCTsIX, ampUOPHBIC OICHKU
peweHuii.  PazpemmmuMocTs M HMHAEKC B
rmpoctpancTBax Co0oJIeBa ITUNITUYECKOMN 3aa4H
C HEJIOKAIbHBIMHU YCJIOBHUSIMH BHYTPU 00JIACTH

HeaokanabHble 3JIIMNTHYECKHE 321a4Y4 B
IJIOCKHX 00J1aCTSIX C HOCHTEJISIMH
HECJIOKAJBHBIX YJICHOB BHE MHOKECTBA
TOYECK CONPAKCHUSA

MopesnbpHas 3amada B yriie B TPOCTPAHCTBE C
BECOM

HemokanbHast KpaeBas 3ajgada Uil ypaBHEHHUS
[MyaccoHa B TUIOCKOW 00JacTH € HOCHTEIEM
HEJIOKAJIbHBIX WICHOB BOIM3HU Ir'paHHIbI

HesiokajbHble 2JIJIMIITHYECKHE 32124 B
IUIOCKHUX 00JIaCTAX C HOCUTEJISIMU
HEJIOKAJIbHBIX YJIEHOB BOJIU3U TOYEK
CONPSIKEHU s

HenmokanbHbIE SJUTMIITHYECKUE 33]a91 B TUIOCKUX
00JIaCTSAX C HOCUTENSIMH HEJOKaJbHBIX YJIEHOB
BOJIM3U TOYEK COMPSKEHUS




DedepanvHoe 20cy0apcmeeHHoe agmMoHOMHOe 00Pa308amenbHoe YupeicOeHue 8blCuLe2o
oopaszosarnus « Poccutickutl yHusepcumem opysicowvl HApooo8»

@akyﬂbmem ¢[m3u1<0-mamemamuuec:<ux U ecmecmeeHHbIX HaYK

AHHOTALIUA YUEBHOM JACHUIIIUHBI
HeJsinHeliHbIe 321a44 MATEeMAaTHYECKOM (PU3UKHU

Kox nanpasiaenus (01.04.02) «IIpukiaagnas maTeMaTuka U uHGpopMaTukKa
(MaFI/ICTDaTVDa «MareMaTudeckue MOACJIN B MCKANCIHUIIIIMHAPHBIX I/ICCJIGIIOBaHI/ISIX»)

(Haumenosanue 06pPA306aMeENbHOL NPOSPAMMbL (NPOPULL, Cheyuaru3ayus)

HaumeHoBaHNe TUCHUILINHBI

Henuneiinvie 3a0auu mamemamuyieckoil (puzuxu

O0BLEM THCHUILINHBI

4 3E (144 4ac.)

Kpartkoe conep:xaHue THCHMILIAHBI

Ha3Banmue pa3nesioB (Tem)
AUCHUILINHBI

Kpartkoe cogep:kanue pasaesoB (TeM) IUCHUILIHHbI:

[TpunHIUTIBL
KOPPEKTHBIX
MoAeaeH
(bu3uKH.

MMOCTPOEHUS
HEJIMHENHBIX
MaTeEMaTHYECKOH

B nepBoMm paszeine kypca o0cyxaatorcs oOuiue
IIPUHLIAIIBI KOPPEKTHOT'O OCTPOCHUS HETMHEUHBIX
MOJIeNIel MaTeMaTH4eCcKor (PU3UKH, KOTOPBIC
(bopMynUpYIOTCS B BUJIE KPAE€BbIX U HAYaJIbHO-KPAaeBbIX
3aj71a4 7151 HeTMHEHHBIX TU(GepeHIMaTbHbIX YpaBHEHUN
B YAaCTHBIX ITPOMU3BOJHBIX. B kauecTBe mpumepa
paccMaTpuBaeTCsl ypaBHEHUE MAJIbIX IONEPEUHBIX
KoJIeOaHUI CTPYHBI, KOTOPOE MPH KOPPEKTHOM BBIBOJIE
OKa3bIBAETCS] HEJIMHEITHBIM AK€ B CIIy4ae CKOJIb YTOJHO
MaJIbIX TonepevHbIX Konebanuit. [Ipu coBpeMeHHOM
MOJIX0/I€ K PELICHUIO HEJIMHENHBIX KPaeBbIX U HaYaJIbHO-
KpaeBbIX 33J1au BBIOJHEHHE TPeOOBAaHUI KOPPEKTHOCTH
MIOCTaHOBKH 33J1a4l MaTeMaTH4eCKON (PU3UKH 110
Anamapy npolie BCero J0CTUraeTcs Ha MMyTH
MCIOJIb30BaHNU 0000OLIEHHBIX (C1a0bIX) peleHu 13
npoctpancTB CobosieBa. Ha 3ToM myTH KOppeKkTHOE
IIOCTPOEHNE HEJTMHENHBIX MOJEJIEH TOJKHO ONUPATHCS
Ha TeOopeMBI BIIOKEHU JUIs mpocTpaHcTB Coborea,
rapaHTUPYIOLIUE KaK HEMPEPbIBHOCTh COOTBETCTBYIOIINX
HEJIMHEHHBIX 0TOOPaKEHUH, TaK U allpUOPHBIE OLIEHKH
COOTBETCTBYIOIIHX 00OOIIEHHBIX PEIICHUH.

JuddepeHnnpyeMocTb
HEJIMHEWHBIX OTOOpaXKEHUH.

Bo BTOpOM paznene Kkypca paccMaTpuBatOTCsl BOIPOCHI
TJTaIKOCTH HEJIMHEWHBIX OTOOpaKEHUH,
COOTBETCTBYIOIIMX HEJIMHEWHBIM KPAaeBbIM U HayaIbHO-
KpaeBbIM 33/1auaM MaTeMaTtudeckou pusuku. J{ms
WCCJICTOBAHMS TJ1aIKOCTU HEIMHEHHBIX 0TOOpakeHU!
BBOJSTCS cnadbiil nuddepennuan u cinabdas Npou3BOAHAS
I"ato, a Takxke cunbHBIN qUddepeHIran U CUIbHas
npou3BoaHas Ppemre. M3ydaeTcs cBs3b Mexy c1abou u
CUIbHOU TP PEepeHIINPYEMOCTHIO U IPUBOATCS
MIPUMEPHI BEIYUCIICHHS CHIIBHBIX M CJIA0BIX TTPOU3BOIHBIX
JUTSL HeTUHEHHBIX OTOOPaKEHUI B KPaeBbIX U HAYAIbHO-
KpaeBbIX 3aJjayax MareMaTndeckoi Gpusnuku. JIokampHas




U 1I100abHast pa3penImMOCTh HEIMHEHHBIX 3a1a4
MaTeMaTHYECKON (PU3HKH.

Cia0rble u
pEIICHUS.

CHJIBHBIC

B Tpethem paszene kypca u3yyaroTcs ciadble U CUIIbHbIE
pelIeHNs TMHEWHBIX HaYaJIbHO-KPAEBbIX 3a/1a4
MaTeMaTH4eCcKO (pU3UKH, BO3HUKAIOIINE IPU
HCCIIE0BAHUM CBOMCTB IIponu3BoaHon dperiie
HEJIMHEHHOro oToOpaxkeHus. [nagkocts cinadbix
pelIeHni IMHEapU30BaHHbIX 3a/1a4 U UX allpUOpPHBIE
OLIEHKU. 3aMKHYTOCTb 00JIaCTH 3HAYEHUN
JMHEapu30BaHHOTO oToOpaxeHus. Jlemma ["ponyosa.
TpuBHATBHOCTH Apa U KOSAAPA JIMHEAPU30BAaHHOTO
otoOpaxenus. CuiibHas npousBoHas dpeie kak
uzomopdusm. I[Ipumepsl.

Merton
MOCTPOEHUS
HEJIMHEHHBIX
MaTeMaTHYeCKOU (PU3UKH.

lNanepxuna
pelIeHu
3a1a4

Meron I'anepkuna i HEIMHENWHBIX KPACBBIX U
Ha4aJIbHO-KPAeBbIX 3a]a4

MaTeMaTH4eCKoi (hr3uKu. bazucHbIe CUCTEMBI B UX
cBoiicTBa. O000IIeHHAasl TOCTAHOBKA HEIMHEHHOH 3a/1a41
U OIIpe/ieJICHUE ralIepKUHCKUX IPUOIHKEHUI.
ArnpuopHasi OrpaHUYeHHOCTb FaJIePKUHCKUX
npuOIKeHnH. JloKka3aTeabCTBO CYIIECTBOBAHUS
raJepKUHCKUX MPUONMKEHUH 0e3 IPenonoKeHus o
JMHENHON HE3aBUCUMOCTH CUCTEMBI (JINHEHHBIE U
HeJIuHeNHbIe 3a1aun). [IpenenbHblil nepexon ams
TraJepKUHCKUX pUOIKeHnid. CUIIbHAsSE CXOAUMOCTD
raJIepKUHCKUX MPU-OJIMKEHUH B TMHEWHOM CiTydae.
JlocTaTouHbIe YCIOBUS CUIBHON CXOAUMOCTH
raJIepKUHCKUX MPUOIMKEHUH B HETMHEHHOM Cllyyae.

Teopema Illaynepa u ee
BapHAHTHI.

KomnakTHble HeMHEWHbIE 0TOOpakeHUs B
npoctpancTBax Cobosesa.

BrionHe HenpeprIBHBIE 0TOOpPaXKEHUS B IPOCTPAHCTBAX
Cobouena.

Teopema Illaynepa 0 HEMOJABUKHON TOUKE U
CYIIECTBOBaHME CIIA0BIX U CUJIbHBIX PEIICHUN
HEeJIMHEWHBIX KPaeBbIX U HAYAIIbHO-KPAaeBBIX 3ajau
MaTteMaTHueckon ¢usuku. IlpakTuueckre acreKThl
npuMeHeHuns Teopemsl [llaynepa k HenMHENHBIM 3a1a49aM
MaTeMaTHuecKoi (pu3uku. MeTo1 mpo10JKEeHUs 110
napametpy. Henuneitnasa anerepuatusa Jlepa-Illaynepa.

Meronsl pelieHus
HEJIMHENHBIX 3a7a4 oe3
HCIIOJIL30BAHUS ampUOPHOM

OIrpaHUYCHHOCTH.

Meron Jleps . PelieHne HeTMHENHBIX ypaBHEHUH C
MOHOTOHHBIMU OllepatopaMu. MeTo pyHKIIMOHAIBHO-
AQHAJIMTUYECKUX PA3JIOKEHUN




DedepanvHoe 20cydapcmeenHoe asmoHOMHOe 00pa308amebHoe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowvl

Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI
BLICOKOHPOI/ISBOHHTCJILHI)IE BBIYMC/IUTEIBbHBIC IIPOLECCHI B 3a/la4ax

MaTeMaTH4ecKoi GU3HKH

O0pa3zoBaTenbHas nporpaMma

01.04.02 Ilpuxiaggas MaTeMaThKa U MHQOpPMaTHKa

(MaFI/ICTDaTVDa «MaTeMaTHYeCKHUe MOJCJIN B MCKJAUCHTUITIIMHAPHBIX I/ICCJIGIIOBaHI/ISIX»)

(HaumenoB8aHue 06paz08amenbHOlU NPoSPAMMYL (NPodunsb, cneyuarusayus)

HaumeHoBaHNe TUCHUIINHBI

Bbzcokonpoua'eodumeﬂbuble epluuciumeibHbole
npovyeccsl 6 3a0a4ax MamemamuuecKkoil dm3ul<u

O0BbEM TUCHUTIINHBI

3 3E (108 yacoB)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3Banmue pa3nesioB (Tem)
AUCHUILINHBI

Kpartkoe cogep:kanue pa3aesoB (TeM) AUCHUILIHHbI:

BbICOKOHpOI/I3B0)]I/ITeJII)HBIe
BbIYHMC/JICHHE OCHOBHbIC
NMOHATHA.

[IpoGnembr  Oonbumimx 3azad. I[lpumepst. IIpuHuunel
NOCTPOCHHSI TapAJUICIBHBIX BBIYUCIUTEIBHBIX CHCTEM.
AHaIIN3 CIOXHOCTH BBIYHMCICHUN U OLIEHKA BO3MOXXHOCTH
pacnapauienuBaHHus. ApXHUTEKTYypa napaieIbHbBIX
BBIYUCIIUTEIILHBIX CHCTEM.

IIpuHuunbI pa3padoTku
napaJuieJibHbIX METO/10B

MexaHnu3m mnepenadu JAAHHBIX. AHaIM3 TPYIOEMKOCTH.
IIpencraBnenre TONMOJOIMUM KOMMYHHMKAIIMOHHOM CpEJBI.
OuneHka TpPyIOEMKOCTH U1 TN€peJadyd JAaHHBIX Ui
KJIacTepHbIX  cucreM. OlEeHKa  KOMMYHUKallMOHHON
TPYIOEMKOCTH MapaJUIEIbHBIX aJITOPUTMOB.

MopaenupoBaHue
napauleJibHbIX POrPaMM.

Ortarnbl pa3pabOTKy MapajljiesIbHbIX aIropuTMOB. ['padoBbie
Mojenu nporpaMM. I'padsl 3aBucuMocTel 1 MUHMMAaJbHbIE
rpadsl. IlpocTteie u anemenTtapubsie rpadsul. [locTpoenue
MUHHMAaJIbHBIX T'padoB 3aBUCUMOCTEH. OKBHBAJICHTHBIC
npeoOpa3zoBanus nporpamM. Hambomee pacripoctpaHeHHbIE

npeoOpa3oBaHUs  MPOTPaMM. PazBeprka  rpados.
Maxporpadds 51 YKPYIIHEHHOE IIPE/ICTABIICHHE
3aBUCUMOCTEM.

IMapannenbHbie AJITOPUTMBI

HapanneanHe MCTOAbI YMHOKCHUA MATPHUIIbI HAa BCKTOP,

METOABl MATPUYHOTO YMHOXKECHMS, PEIICHUE CUCTEM
JIMHENHBIX YpaBHEHUH. [TapamtensHbIE METO/IbI
coptupoBku. [lapamnensbHble MeTonbl Ha  rpadax.

[TapannensHble MeTonbl pemieHus TuddepeHanIbHbIX
YPaBHEHHH B YaCTHBIX IPOU3BOIHBIX. HelipoHHBIE CETH.

IIporpammupoBanue
BbICOKOIIPOM3BOIMTEIbLHbBIX
BbIYMCJIEHUH.

[TapajuienpHOE TPOrPAMMHUPOBAHUE C HUCIOJIB30BAHUEM
texHojmoruu MPI. [lapannensHoe HporpaMMUpPOBaHHE C
ucnoabp3oBaHueM TtexHonorun OpenMP. IlapamnensHoe
[IPOrpaMMHUPOBAaHUE C  HCIOJIB30BAHMEM  TEXHOJIOTUU
CUDA. [TapamiensHOE  IIPOrpaMMHUpPOBAHHE €
VICITOJIb30BAHHEM MATEMATHYECKUX MTAKETOB.




DedepanvHoe 20cyO0apcmeeHHoe A8MOHOMHOe 00pa308amenbHoe

yupeocoeHue gvicuie2o obpazosanus « Poccutickuil ynusepcumem opyocovi

Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIUS YYEBHOM TUCIUTLIAHBI
HeiiponHnble ceTn

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 INpuknagHasg MareMaTHKa 1 nHQOPMATHUKA

(MarI/ICTDaTVDa «MaTteMaTHYecKie MOACIH B MSKIUCITUILIMHAPHEIX I/ICCJ'ICIIOBaHI/IHX»)

(HaumenoB8aHue 06PA308amMeNbHOU NPOSPAMMYL (NPOPUIL, Cneyuaruzayus)

HaumeHoBaHNe TUCHUILIINHBI

Heiiponnvie cemu

O0BLEM THCHUILINHBI

4 3E (144 yacoB)

Kpartkoe conep:xkanue 1HCHMILINHBI

Ha3Banue pa3nenoB (TeM) JUCHMILIIHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AMCUHMILINHBI:

OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX
cerel

buonornueckuii NPOTOTHUIIBI, HCKYCCTBEHHBIE
HEUPOHBI, OJHOCJIONHBIE W  MHOI'OCJIOMHBIE
UCKYCCTBEHHbIE HEHpOHHblE ceTH. OOydeHue
VICKYCCTBEHHBIX HEHPOHHBIX CETEH. AJITOPUTMBI
o0OyueHus

IlepcenTponbl

Apxurektypa nepcentpoHa. CrexTp 3aaad, s
KOTOPBIX UCIONB3yeTCs nepcentpon. OOydeHue.
[Ipouienypa 06paTHOTO pacpoOCTpaHEHUS.

CroxacTuuyeckue MeTo/1bl 00y4eHHs
HEeHPOHHBIX ceTen

O0630p OCHOBHBIX CTOXaCTHYECKHX METOJIOB,
UCTIONB3YEMBIX Ui  OOy4YeHUsi HEWPOHHBIX
CeTel: MEeTOJl OT)KUTA MEeTaJlIa, 0OJILIIMAHOBCKOE
oOyueHue, oOyueHue Ko, METOT
HWCKYCCTBEHHOM TEIJIOEMKOCTH.

AJITOpUTMBI 00y4eHHs HeliPOHHBIX
ceTeH

N3ydyenne pa3nu4HBIX METOAOB  OOYy4EeHHUS
HEUPOHHBIX ceTeil. CucremaTtuzanus
V3yYEHHOTO.




Dedepanvroe 20cyoapcmeeHHoe asmoHOMHOE 00pa308amenbHOe YUPeHcOeHUe 8blCULECO
obpaszosarnus « Poccutickuti yHusepcumem opyicovl Hapooo8»

@akyﬂbmem ¢[m3u1<0-mamemamuuec:<ux U ecmecmeeHHbIX HaYK

AHHOTALMS YYEBHO JUCOUTLINHBI

MareMaTH4YeCKHE MOAEIH B JKOHOMHKE U 3KOJOTHHU

Oopa3oBartesibHasi MporpaMmma
01.04.02 INpukiaggas MaTeMaTUKa U nHGOpMATHKA,

OoporpamMMa MarucCrpaTrypbl «MaTeMaTHuecKre MOACIN B MCKIUCITUITIIMHAPHBIX UCCICAOBAHUAX»

HanmeHoBaHMe M CUUILIUHBI MareMaTu4ecKkHe MOJAEJIH B IKOHOMHUKE U
IKOJIOTHH
O0bEM TMCUMTTHHBI 4 3E ( 144 gyacoB)
Kpartkoe cogep:xaHue THCHMILINHBI
Ha3zBanmue pa3nesioB (Tem) Kparkoe coneprxkanue pasjaesioB (TeM)
AUCHUILINHBI AUCHUILIMHBI:
BBenenue Benenne. VYcroiuumBocTh 10  JlAmyHOBY M
opOuTanbHas ycToWuuBoCcTb. MeToasl JldamyHoBa
MCCIIEIOBaHMS YCTOMYHUBOCTH. CrpykrypHas

lyCTOWYUBOCTb. IIpumepsl.

IBOJIONUM M KAaTacTPoQbl IKOcHcTeM | Mozenb KOH(IMKTHOTO NOBEAEHHUs 0cO0ei 0HOT0
Buna. Hccinenosanne ycronumBocTu. JIMHaMMka
HNOMYJSIIMM ~ «XUIIHUKU-KEPTBBD».  YPaBHEHUs
Bonbrepa-Jlotka. Monens Xomnmmara —ToHHEpa u
€e  CTPYKTypHass  yCTOWYMBOCTb. IluenmHas
DKOHOMHUKA. [IpeumymectBa  00bEAMHEHHUS.
«Pasnenenue Tpyna» B KOJOHHUAX HACEKOMBIX H
CTPYKTYpHasi HEYCTOMYNBOCTb.

JKOHOMHYECKHE MOJIEJIN U HX OKOHOMHYECKHE Mozienu ['yiBuHA. YpaBHEHUs TUIIA
AMHAMHUKA Panest. [IpenenbHble IUKIBI UL YpPaBHEHUH
HKOHOMHYECKUX Mojieneil tuna Panes. budypkauus
Xonda ypaBHeHuit Panes.




DedepanvHoe 2ocydapcmeeHHoe a8MOHOMHOe 00pa308amenbHoe
yupeocoeHue gvicuie2o obpazosanus « Poccutickuil ynusepcumem opyocovi
Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIUS YYEBHOM TUCIUTLIAHBI
CucremMbl ynnpaBJieHus ¢ OCJIedeiicTBHEM

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa U nHQOPMATHKA

(MarI/ICTDaTVDa «MaTteMaTHYecKie MOACIH B MSKIUCITUILIMHAPHEIX I/ICCJ'ICIIOBaHI/IHX»)

(HaumenoB8aHue 06PA308amMeNbHOU NPOSPAMMYL (NPOPUIL, Cneyuaruzayus)

HaumeHoBaHNe TUCHUILIINHBI

Cucmemul ynpasnenus ¢ nocieoeiicmauem

O0BLEM THCHUILINHBI

3 3E (108 yacoB)

Kpartkoe conep:xanue 1HCHMIINHBI

Ha3Banue pa3nenoB (TeM) JUCHMILIIHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AMCUHMILINHBI:

HayvaJybHble 3a1a44 1JI JTMHEHHBIX U
HeJIMHelHbIX TuddepeHuaIbHBIX
YPAaBHEHHUIl ¢ 3ana3bIBaHUEM.

Tema 1. Hauanouvie 3a0auu Ons JNUHEUHbIX
ypasuenuti.  lTlocTaHOBKa HadanbHOW 3aJa4d U
TEOpeMa O CYIIECTBOBAaHMM M EIMHCTBEHHOCTH
pemenns.  Kmaccudukanus — nuddepeHnmampHO-
Pa3HOCTHBIX  ypaBHEHHWH C  3ama3[bIBaHUCM.
XapakTepucTHueckuil KkBasumoianHoM.  CBoiicTBa
KOpHEH XapaKTEPUCTUUECKOTO YpaBHEHHS.
Onepannonnsiid MeToJ| peureHus. [IpeobpazoBanue
Jlannaca. Ympapisembie JIMHEWUHbIE CUCTEMBI.

Tema 2. Hauanvhvie 3a0auu Oiisi HEIUHEUHbIX
VPagHeHUil. Teopemsr CYIIECTBOBAaHUS H
€IMHCTBEHHOCTH DPELICHUs Ha4YallbHOU 3a1aud JUIs
HEJMHEWHBIX TUQPEepeHIIMATBHBIX  YPAaBHEHUH C
3aIa3pIBaHUEM.

YcTOMYHBOCTEL CHCTEM C
nocJjeaecTBueM.

VYceroitunocts pemenuii [IPY. IIpsamoit meTon
JlanmyHoBa a1t yCTOMYMBOCTH M HEYCTOHYMBOCTHU
CHCTEM C TIOCJIeAeHCTBUEM. Y CTOMYMBOCTH IO
EpBOMY MPHOIKEHUIO. Uccnenopanue
YCTOMYMBOCTH B Clly4ae JUHAMUYECKOIrO MpoIlecca ¢
JIUCKPETHBIM BPEMECHEM.

BapuaumnonHsbie M KpaeBble 3aJa4M IS
Au(ppepeHnaTbLHO-Pa3HOCTHBIX
YPaBHeHUil

Tema 1. Bapuayuonnvie 3adauu  0ns
HeNoKanvHolX  QyHkyuonanog.  CUMMETpUYHAS
BapuanuoHHas 3amada. O0oOmeHne HeoOX0aUMOT0
yCIOBUSL JKCTpeMyMa - ypaBHEHHs  Oinepa.
OyHKIMOHANBL €  OJHMUM W HECKOJbKUMH
orknoHeHusMu. [lepBas u BTopas Bapuaus
HETTOKATBHBIX (hyHKIIMOHAJIOB. O600mmenmne
Heo0X0IuMOoro ycinoBus JIexxanapa. AcuMMeTpuiHas
BapuarnmoHHast 3agada.  OOOOIIEHHbIE YCIOBHA
Oitmepa wu Jlarpamka. 3amaum ¢ TOABIKHOU
rpaHuLei. OKCTpeMyM HEJIOKaIbHOI'O
KBagpaTHuHOro ¢yHKuuoHana. CBs3b C KpaeBOi
3a/1a4ei.




Tema 2. Kpaesvie 3a0ayu ona
ouggepenyuanvro-pasnocmuvix ypasnenuil ({PY).

[TocranoBka KpaeBoil  3amaum  JUIs
mddepeHInansHO-pa3HOCTHOTO ypaBHEHHUSI.
PazHocTHbIe onepaTopbl. Teopembl pa3peniuMOCTU
KpPaeBBIX 3amaun i auddepeHuanbHo-
pasHOCTHBIX ypaBHeHuil. KpaeBble 3amaum s
JUHEHHBIX  ypaBHeHWH.  OO00OIIeHHBIE u
KJIACCMYECKHE peIlIeHus] KpaeBhIX 3amad. Kpaeswie
3a4a4d Il HEJIMHEMHBIX ypaBHEHUW. Meron
aHAJTMTUYEeCKON MpOroHKU. CBA3b C HEJOKATBHBIMU
3a/laYaMu. [IpubmkeHHBIE METOMBI  pPEIIeHHUs
KpaeBbIX 3amad. llpunokeHms K  cucteMam
ynpaBjeHHs ¢ 3ana3asiBanueM. 3agaua Kpacosckoro.
Cucrema ynpaBIeHHs ¢ 3ara3IbIBAHAEM.

3aaun ONTUMAJIBHOIO YIIPABJIEHUS B
CHCTEMAaX C mocjeaeiicTBueM.

[IpunoxeHuss TeopuM KpaeBBIX 3amad Jis
HEJIOKAIBHBIX  (DYHKIIMOHAJIOB K cucreMam
yrpaBjeHus ¢ 3ana3ipiBanueM. 3ajgada Kpacosckoro
H.H. Cucrema ONTUMAJIBHOIO  YIPABJICHUS C
3anasapiBaHueM. KpaeBble 3a1aun 1 BapHallMOHHbIE
3agaun. CHCTEMBI yIIPaBICHHS C 3ama3bIBaHUCM.

HpI/IJIO)KeHI/Iﬂ JUHAMHYECKHX MojeJIel ¢
3ana3ablBaHUEM B JKOHOMUKE,
IKO0JIOTMA U MHIKCHEPUH.

Tema 1 .Ilocnedeticmasue 6 sxon02uteckux u
9KOHOMUYECKUX MOoOesix. MaTeMaTHIeCKue MOJCIH
JUHAMUKA Oomyjsauuid. Mojenb XUIIHUK-XKEPTBA.
Mogenp XUIHUK-KEPTBA C YUYETOM MOCIEICUCTBHUS.
Mopnens KOHKYpEHIIMM OHMOJOTHYECKHX BHIIOB 3a
oO0IIMe XKU3HEHHBIE PECYpPChI C YUETOM U 0e3 ydera
3ama3fplBaHus.  BausHue — 3ama3nplBaHuA  Ha
JUHAMUKY KOHKYPHUPYIOIIHUX NOMYJISILUHN.
M3meHeHne KaueCTBEHHOTO TOBEICHUS MOJICIH TPU
YBEIMYCHHUHN 3aria3bIBaHUs.

IlocnenelicTBe B 3KOHOMHUYECKUX MOJENSX.
Mopens JTUHAMUKH B3aMMO3aBUCHUMBIX
SKOHOMHUYECKHX areHTOB C YIETOM BPEMEHHOTO Jiara.
VYpaBuenne JloTku-BompTeppsl B 9KOHOMHKE.
B3anmMo3zaBucumas 1eATeIbHOCTD C MOCIEICHCTBUEM.

Tema 2. Ilocnedeticmgue 8 UHICEHEPHBIX
3a0ayax. 3amaua peneiHOl  craOWIM3aNUA
BpalaTEIbHOTO JIBUKEHUSI TBEPAOro Tena. AHanu3
BIIMSIHUSL TIOCNENEHUCTBUS B 3ajladyax peJieiHoN
crabunuszaiuu. Mojeiab TOpeHHUs B Kamepe
PEaKTUBHOIO IBUTATENsI C yUETOM 3aIla3/IblBaHuUs.




DedepanvHoe 20cy0apcmeenHoe agmoHOMHOe 00pa308amebHoe
yupeoicOeHue gvicuie2o oopazosanus « Poccutickuil ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIUA YUEBHOM JUCIHHUIIIINHBI
HesiokajibHbIe MOIEJIM MATeMATH4YeCKOH (PU3UKH

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa 1 nHQOPMATHUKA

(MarI/ICTDaTVDa «MaTteMaTHuecKHe MOJCJIN B MECKAUCHUITIIIMHAPHBIX I/ICCJ'ICIIOBaHI/IHX»)
(HaumeHoB8aHUe 0OPA308aMENLHOU NPOSPAMMYL (NPOPUNL, Cneyuaruzayus)

HaumeHoBaHue IMCHUNIMHBI Henokanvnvle modenu mamemamuiecKkou
duzuxu
O0BbéM M CHMIIMHBI 4 3E (144 yacoB)

Kpartkoe conep:xanue 1HCHMIINHBI

Ha3zBanue pa3aenoB (Tem) aucuumiiumnabl | Kparkoe conep:xanue pa3jaesioB (TeM)

AMCUHMILINHBI:

CoBpeMeHHasi TeOpHs JLUIUNTHYECKHX  |[M3ydaroTcst oObIKHOBEHHBIE MU depeHIanbHbIe
KpaeBbIX 332/124 C HEeJIOKAJIbHBIMH YpaBHEHUSI C HEJIOKAIbHBIMA  KPaeBBIMU
KpaeBbIMH YCJIOBUSIMU [YCIIOBUSIMHU u KpaeBbIe 3a/1auun TUIS

mudpepeHnnanbHO-pa3HOCTHBIX ~ YPaBHEHUH B
onHOMepHOM  ciydae. OcHoOBHas uenp -
[TPOJEMOHCTPUPOBATh HEKOTOPBIE METO/BI Kypca
B IpOCTeieM  cilyyaeé M IOJY4HTh
BCIIOMOTaTENIbHbIE PE3y/IbTAThl, UCIOJIb3YEMbIE B
npyrux pasaenax. MccnenyroTest aIMnTHYeCKue
¢ depeHIraIbHble YPaBHEHUS C HOCUTENSIMU
HEJIOKAJIBHBIX YJIEHOB HAa HEKOTOPOM KOMIIAKTE
BHYTpHU 00JacTH.

MaTeMaTH4YeCKHe MO/eJIH 3a/1a4 [IpuiioskeHns HETOKAJIBHBIX 3aJa4 K IpOLEccaM

TepMoperyJasiliui, BO3HUKAIOIIHE B pacnpeseseHus Temia.

XHMHYECKHX PeaKTOpax u cucTeMax N3ydaroTcst MaTemMaTHyecKue MOJAEIN 3ajad

KJIMMAT-KOHTPOJIS TEPMOPETYJISALNN, BO3ZHUKAIOLINE B XUMUYECKUX
peakTopax H CHCTEeMax KJIMMaT-KOHTPOJIS.
3amaya  3aKirO4aeTcs B perylIupoBaHUU
TeMIeparypbl BHYTpU oOjactu  (Hampumep
XUMHYECKOT0 peakTopa) OCPEACTBOM

HarpeBaTelbHbIX 2JIEMEHTOB, YCTAHOBIIEHHBIX Ha
rpanune obmnactu. Ilpu 3TOoM oOpaTHas CBS3B
OCYILIECTBIISIETCS. Ha OCHOBaHUM IIOKa3aTeseu
TEMIEPATYpHbIX JaTUYUKOB, PACIOIOKEHHBIX
BHYTpH 00JacTH.




gvicuteco obpasosanus « Poccutickuti ynueepcumem opyarcovl Hapooosey»

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIUA

YYEBHOM JUCLUIIIAHBI

JlonoJIHUTE/IbHBIE TJIABbI TEOPUH UT'P M IKOHOMHUYECKOT0 MOIeJTHPOBAHUS
O0pa3zoBaTenbHas nporpaMma
01.04.02 Ilpuxiaggas MaTeMaThKa U MHQOpPMaTHKa

(MarucTparypa «MareMaTHYECKHUE

MOJCIN B MCKJAUCHUITIIMHAPHBIX I/ICCJIGIIOBaHI/ISIX»)

(HaumenoBaHue 06paz08amenbHoOlU NPoSPAMMbL (NPodunsb, cneyuarusayus)

HaumenoBanmue AUCHHUIIIMHBI

I[OHOJIHI/ITeJIbHLIe IJIaBbl TCOPUUA UIP U
IKOHOMHYECCKOI0 MOJICJITHPOBAHUA

O0BEéM TUCHUTIINHEI

5 3E (180 uacoB)

Kpatkoe cox

CPRAHUEC NTUCHUTIJIMHBI

Ha3Banmue pa3naesioB (Tem)
AUCHMILINHBI

Kparkoe conepskanue pasaesioB (Tem)
AMCHMILINHBI:

CraTuyeckue M JMHAMUYECKHE
UI'PBIL.

Cratuyeckue Urpbl: UTPOKHU, CTPATErnu, MJIaTEXKU.
[Ipumepsl  urp: «IuiaeMMa  3aKIHOYEHHOTOM,
«CEMEUHBINA CIIOp», «IEHAIbTW». JJoMHUHUpYIOLIME
U JOMUHUpPYEMbIE cTpaTeruu. Pemienwe urp mno
nomuHupoBanuto. [lonarne paBHoBecuss Hbomia.
HecootrBeTrcTBUE  paBHOBECHST UM ONTUMYMA.
Cwmemannsle crpateruu. CMelIaHHOE paBHOBECHE
H»sma. PaBHOBecHe B Urpe «ITMOHEPBI U BOKATHIN.
IIpunoxennsa pasHOBecuii Hpma B 3KOHOMHKE.
Monenn omurononuii  Kypno wu  beptpana.
Cratudeckue Wrpel C HEMOJHOM HMH(POpPMAIIUEH.
PaBHoBecue baiieca-Homa. /luHamudeckue Urpel ¢
nosHo  mHpopmanmeil. PaBHoBecue — Hbomia,
COBEPILECHHOE Ha MOABIIPaxX, U €ro COOTHOILIECHUE C
OOBIYHBIM  PABHOBECHEM. Teopema  Kyna.
JlnHaMuueckre Urpbl C HEMOJHOW HH(POpPMAIIUEH.

HNudopmannoHHble MHOJKECTBA. Ycnosue
coBepiieHHON namsaTu. PaBHoBecue baiieca. WUrpbl
CUTHAJIM3UPOBAHUS. CMemmuBaroniee u

paszenstomiee paBHoBecus. [1oBTOpsIFOIIMECS UTPBIL.

KOOHepaTHBHbIe HI'PLI.

KoonepatuBubie wurpel ¢ TpaHchepabenbHOM
MOJIE3HOCThI0. OmpeneneHue Wrpbl, AOCTYIHBIE
nenexu, anpo u Bektop lllenmm. VYcroluuBbie
napocoueranusi. Anroputm ['eitna-Ulennm.




DedepanvHoe 20cy0apcmeenHoe agmoHOMHOe 00pa308amebHoe
yupeoicOeHue gvicute2o oopazosanus « Poccutickuil ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIUS YYEBHOM IUCIUTLIAHBI
DOYyHKUMOHAIBbHO-IU(PepeHnAIbHbIE YPABHEHUS

Oopa3oBaTtesbHasi MporpaMmma
01.04.02 IIpuknanHasg MaTeMaTHKa 1 nHQOPMATHUKA

(MarI/ICTDaTVDa «MaTteMaTHuecKHe MOJCJIN B MECKAUCHUITIIIMHAPHBIX I/ICCJ'ICIIOBaHI/IHX»)
(HaumeHoB8aHUe 0OPA308aMENLHOU NPOSPAMMYL (NPOPUNL, Cneyuaruzayus)

HanMenoBanue TUCHUIIHHBI DyHKUUOHAIbHO-OUppepenyuanvhble
YpasHeHus
O0BEM THCHUILTHHBI 3 3E ( 108 gyacoB)

Kpartkoe conep:xanue 1HCHMIINHBI

Ha3zBanue pa3nenioB (Tem) qucuuniinibl | Kpatkoe cogep:xxanue pa3aenoB (Tem)

JTUCIHHUIIINHBI:
BapuannoHHbBIE 1 KpaeBbIe 3a71a4H C CBsi3b MeXAy BapHAllMOHHBIMH M KpPaeBBIMU
OTKJIOHSIFOIITUMCSI apTyMEHTOM BajlayaMu C OTKJIOHSIIOUUMCS apTyMEHTOM

DA TAYECKIE YpaBHCHHA BTOPOIO IIOpAAKa B
MUJIMHAPC C HCJIOKAJIbHBIMU YCIIOBHUAMMU.

JubdepeHnraibHO-pa3HOCTHBIC KpaeBble 3amaum ana  auddepeHnmaibHo-
YpaBHCHHUS Pa3HOCTHBIX ypaBHEHUH B OJJHOMEPHOM CITydae
CunpHO  »nnmunTHYeckue auddepeHnnaibHo-
Pa3HOCTHBIC  ypaBHEHUS B  OTPAHUYCHHBIX

oOnacTsx.
HNuddepennnanbapie ypaBHEHHS CO KpaeBble 3agaun ana anddepeHuManbHbIX
CXKaTHUAMM U PACTSIAKCHUAMU KOOPAMHAT YPaBHEHUI C pPaCTAXEHUAMM U CXKaATUAMMU

aprymeHTa B 04HOMEPHOM Cayyae
CunbHO 3naunTuYeckne aunddepeHumanbHble
YPaBHEHUSA C PaCTAXEHUAMU U CKATUAMM
KOOpAMHaT B 3Be34HbIX 06nacTaAx




Deoepanvroe 20cyoapcmeeHHoe a8MOHOMHOe 00paA308amebHOe

yupedxcoeHue gvicuieco oopazosanus « Poccuiickuii ynusepcumem opyorcowl

Hapooo8y

Daxynrvmem puzuxo-wam

AHHOTAIIUA Y

eMaAMUYeCKux u eCmeCcmeeHHblX HayK

YEBHON JINCOUTLIVHBI

I[OHOJIHI/ITCJILHLIQ rjaaBbl BBIYMCIHUTECJIBbHBIX METOA0B

O0pa3zoBaTenbHas nporpaMma
01.04.02 Ilpuxiaggas MaTeMaThKa U nHQOpMaTHKa

(MaFI/ICTDaTVDa «MaTeMaTHYeCKHUe MOJCJIN B MCKJAUCHUITIIMHAPHBIX I/ICCJIGIIOBaHI/ISIX»)

(HaumenoBaHue 0OPaA308amMeNbHOU NPOPAMMYL (NMPOPULL, Cheyuaru3ayus)

HaumeHoBaHHe JMCHUILIHHDbI

JlononnumenbHble 271a6bl 6bIYUCTUM EIbHBIX
Memooos

O0BEM THCHUILIHHBI

4 3E (144 yacoB)

Kparkoe conep

JKAHUE JUCHUIIINHBI

Ha3Banue pa3aenoB (TeM) JTUCUMILIHHBI

Kparkoe conepxkanue pasaesioB (Tem)
AUCHUILINHBI:

YuciaeHHbIEe METOAbI AHAJIN3A

WnatepnonupoBanne  ¢yHkuuid.  [lommHOMBI
YeOrplmesa. [lomnHOMEI Jlexxanpa.
KBanparypusle ¢opmyinbl ['aycca. CxoaumocThb
KBaJapaTyp. BbruncieHue MHTErpajloB METOAOM
Momnre-Kapo.

YucjaeHHbIe MeTOABI JUHEHHOH
anredpbl

3anaun BBIUHCIUTEIHHOM anreOphl.
OO0ycOBICHHOCTD CUCTEM JTUHEHWHBIX
ypaBHeHuii. CTalliOHapHbIE U HECTAI[MOHAPHBIC
UTEpaIuOHHbIC METO/EL. [Tpobnema

COOCTBEHHBIX  3HAYCHHUHU (cummeTpuyHas,
HECUMMETpPUYHAs).

YuciieHHbIE METOABI PeLICHUS
HEJINHEHHBIX YPABHEHUH U CUCTEM

BoruncnurenbHO-KOPPEKTHBIE 3aJaun.
Knaccuueckune meronsl. THTEpBaIbBHBIE METOIBI
pelieHusl ypaBHeHU I




DedepanvHoe 20Cy0apCmeeHHoe aB8MOHOMHOE 00pA308amMelbHOe YupedtcoeHuUe
svicuie2o oopasosanus « Poccutickuil ynueepcumem opyicovl Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux u ecmecmeeHHblX HAYK

AHHOTAIINA YYEBHOM JUCIUIIINHBI
AHAJTUTHKO-YUCJIEHHbIE METO/IbI VISl 32124 THAPOAUHAMHKH

Kon nanpasienns (01.04.02) «IIpukiaagHasi MaTeMaTHKA 1 HHPOPMATHKA»

(MarI/ICTDaTVDa «MaTteMaTHuecKHe MOJCJIHN B MECKAUCHUITIIIMHAPHBIX I/ICCJ'ICIIOBaHI/IHX»)
(HaumeHoB8aHUe 0OPA308aMeENLHOU NPOSPAMMYL (NPOPuUIL, Chneyuanuzayus)

HanmeHnoBaHnue 1M CUUIITHHBI AHanumuKo-uucienHvie Memoovl 014 3a0ay
2UOPOOUHAMUKU
O0bEM TUCHUTJINHBI 5 3E (180 uac.)
Kpartkoe conep:xanue 1HCHMILINHBI
Ha3Banmue pa3naesioB (Tem) Kparkoe conepskanue pasnaesioB (Tem)
AUCHMILINHBI AUCHUIIMHBI:

Lp -Teopusi oneparopa div ¢ kpaesbiMu | B nepBom paszzmene kypca B cxarol ¢dopme
U3JIaraeTcs ~ UCTOpUS  BbIBOJA  ypaBHEHUU
HaBbe—CtOKCa, BBOJSATCA OCHOBHBIE NOHSTHUS
MEXaHUKH CIUIOIIHBIX CpeA M  IPHUBOJUTCS
aJanTUPOBAHHBIN noj MaTeMaTUKOB
COBPEMEHHBIM  MOAXOJ K BBIBOJY YPaBHEHUU
HaBbe—Ctokca. CormacHo 3TOMy  MNOAXOLY
ypaBHeHus Hasbe—Crokca paccmaTpuBaeTcs Kak
IIpOCTEMIIas MaTeMAaTUYECKass MOJENb AUHAMHUKU
BA3KOM JKUJIKOCTH, KOTOpPYIO TENeph 4YacTo
Ha3bIBAIOT KHUAKOCTBIO Hasbre—CroKca.
OcHOBHas 4YacTb NEPBOro paszzena IOCBAILICHA
noctpoeruto  Lp -teopum omeparopa div c
KpaeBbIMU ycioBusamu Jupuxiie. [laercs BbIBOA
SIBHOTO MPEJCTAaBICHUs I MPaBOro OOPaTHOTO
orepaTopa M yCTaHaBIIMBAIOTCSI KOIPIUTUBHBIE Lp

ycaosusmu JAupuxie

-OLIEHKH.
Lp-Tteopust cranmoHapHoii cucrembl | Bo BTopom paznene Kypca U3y4aroTcsl CUJIbHbBIE U
Hasbe—Crokca ciabble pemieHust cTanroHapHoi 3anaun CTokca.

CHavana paccMaTpuBarOTCs ciaaOble peleHUs ¢
MEePBbIMU TMPOU3BOJHBIMU M3  Lp B cwmbicne
TPaJMLIMOHHOTO ONpEeJeNieHusl, T.€. B CMbICIE
MHTETPAJIbHOTO TOXJIECTBA, B KOTOPOE BXOJUT
MOJIe CKOPOCTEM M HE BXOJUT JABJICHHE. 3aTeM
BBOJMTCSI HOBOE OTpefeNieHHne claboro pemeHus
TOrO  JXK€  Kjacca  TJAAKOCTH,  KOTOpoe
COOTBETCTBYET pa3l0KEHUI0 NpocTpaHcTBa Lp
CUMMCTPUYHBIX TCH3OPHBIX HoJIEH B MMpAMYIO
CyMMY JABYX 3aMKHYTBIX IOANPOCTPAHCTB, OAHO U3
KOTOPBIX COCTOMT W3 BCEX TEH30pPOB CKOpOCTEH




nedopMauu ¢ COJIEHOMIAIbHBIMU BEKTOPHBIMU
noJisIMU, Yy KOTOPBIX OOHOPOJHBIC KpacBbIC
YCIIOBUSL TOTO K€ TUMa, 4yTo U B 3aaa4ye Crokca. C
IIOMOUIbIO MeToaa JIOKaJIU3al1u
YCTaHABIIMBAIOTCS AlMpPUOPHBIE OLIEHKH CHIIbHBIX
pelieHui, T.e. OLCHUBAIOTCS Lp-HOPMBI BTOPBIX
pou3BOIHBIX. C MOMOIIBIO TOU K€ JIOKATU3aluu
YCTaHaBIIMBAETCs CyIlIECTBOBaHHUE BTOPBIX
MIPOM3BOJHBIX Yy CJIa0Oro pelIeHus, eclid MpaBas
yacTh cucrteMbl Ctokca u3 Lp. Meron nokanu3za-
ouu Ui crauroHapHoit 3amaun  Crokca
CYLIECTBEHHO  ONMPAETCS Ha Lp-teoputo
onepatopa div ¢ KpaeBbIMH ycioBusMU [lupuxie,
IIOCTPOECHHYIO B IIPEJBIYIIEM pa3Ieie.

Lp-Teopusi HeCTAIIMOHAPHOM
cucreMbl HaBoe—CToOKCa

Pemenne nuHEHOW HayanbHO-KpAeBOM 3ajauu
st cuctembl  CTOkca  CTPOUTCS  METOAOM
INanepxuna. [1pu noaxopasiiemM BIOOpE HAYaTbHBIX
YCIOBUM JUIsl ~ Ta-JIGPKUHCKHUX TNPUOIMKEHUN
YCTaHaBIIMBAETCS CYyILIECTBOBaHUE CI1a0BIX
pelIeHui ¢ ePBBIMU NPOU3BOAHBIMU 110 BPEMEHU
n3 L2. C nmoMouipio pe3yiabTaToB MPEAbIIyLIEro
paszjesia yCTaHaBIMBACTCs, YTO Ci1alble pelieHus
UMEIOT BTOpBIE MIPOU3BOHBIC o
IIPOCTPAHCTBEHHBIM IMEPEMEHHBIM, T.€. ciaboe
pemienue Oyzaer cuibHBIM. (Crnaboe perieHue
HEJIMHEMHOM  HA4YaJbHO-KPAaE€BOM  3ajJauu  JJIs
cuctembl HaBre—Crokca B kiacce Xomda
CTPOUTCS TOXE MeTonoM [ 'aepkuHa, HO yxke ¢
OLIEHKOH ApoOHOM TiaagkocTu Mo BpeMeHu B L2-
HOpME. 3aTeM JIOKa3bIBAIOTCS OC-HOBHBIE TEOPEMBI
O CYIIECTBOBAHMM B MAQJIOM CHJIbHBIX pPEIIECHUU
HEJIMHEHHOM HA4daJlbHO-KPAeBOM 3ajaun A
cuctembl HaBre—Croxkca. [IpuBonutcs 0630p oc-
HOBHBIX M3BECTHBIX pE3yJIbTaTOB, KaCaOIIUXCS
TNMAKOCTH  cNaObIX  peUleHHd  He-TuHEeHHON
HayaJbHO-KpPAa€BOW  3aaud s CHUCTEMBI
HaBbre—CTtoOKCa.

BOI[pOCbI HHTEPHMOJIAIUA U
AlMMPOKCHUM AN
TPUTOHOMETPUIECCKUMHU
MHOI'OYJICHAMH

Bompocsl  MHTEpHONSAIMKM W anPOKCUMAIIUN
TPUTOHOMETPUYECKUMHU MHOTOUWICHAMH SIBIISIIOTCA
BAXKHOM COCTaBHOM 4acThIO AHAIUTHKO-
YUCJICHHBIX METOJOB pEUIEHUsI KpaeBbIX U
HAaYaJIbHO-KPAEBBIX  3aJad I JIMHEHHBIX
YpaBHEHUUW B YAaCTHBIX MNPOU3BOAHBIX. [Jns
OJTHOPOJIHBIX YPaBHEHUM aHATMTHUKO-YUCIICHHBIC
METO/Abl  OCHOBBIBAIOTCSI  Ha aNIpOKCUMAaIUu
HMCKOMBIX PEIIeHUN JTUHEHHBIMH KOMOHWHAIUSMU
pewiennii ypaBHeHui. KoaduimenTs! TuHEHHBIX
KOMOMHAINH ONPEAEIISIIOTCS n3 YCJIOBUH
MUHHMMH3ALUNA HEBSI3KU HAYAJIbHBIX M TPAHUYHBIX
JaHHbIX. B KkadectBe mpmmepa  MOAPOOHO
pa3bupaercs npobiema onpeaeneHus
kod(urmenTon B 3anaue J{upuxie a1 orneparopa




Jlanmaca B miockoit o6mactu. [Ipu 3TOM HOBBINA
MOAXOJ K crapod mpobieme ompeaerneHus
kod(uimeHToB  obecreunBacT PaBHOMEPHYIO
CXOJMMOCTb K PEIICHHUIO B 3aMbIKaHUH o0nacTu. B

ciyvae HEOJAHOPOJIHOIO YpaBHEHUS B
OrpaHUYEHHOU o0jacTh 4YacTHbIE pElIECHUs
YpaBHEHUS ynooHO anIpoOKCUMUPOBATh

TPUTOHOMCTPHUYICCKUMHU MHOTOYJICHAMMU.

AHAJIUTHKO-YUCJIEHHbIE METOAbI JIs

SJUITMIITHYICCKUX KPAaeBbIX 3a/1a4

W3naraercs HOBBIN MOJXO[ K JOKA3aTEIbCTBY
teopeM bpaynepa, nenarmmi ux BIOJIHE
JOCTYIHBIMU JJIs1 CTYAEHTOB 5-r0 Kypca. [Ipu
9TOM HOBBIU ITOAXO0J OTKPBI-BACT IIIUPOKUE
BO3MOXKHOCTH JIJIsl yCHIIeHUs TeopeM bpayzepa,
MO3BOJISISI TPEOOBATH OT AaNNIPOKCUMUPYIOIIEH
MOCIIEI0BATEIHLHOCTH PELICHUI BBITOJIHEHUS
OIHOPOJHBIX 'PAHUYHBIX yCJ'IOBI/If/'I Ha 4aCTu
TPaHUIIBL, YTO OYEHb BAKHO JJISl IPAKTHUECKOM
peanu3aluu METO/a, TaK KaK OTKPBIBAIOTCS
HIMPOKHE BO3MOKHOCTH MTOCTPOCHUS 0a3UCHBIX
pEIICHUH C TTOMOIIBIO OOBIYHOTO Pa3ACIICHUS
MIEPEMEHHBIX.

AHAJIMTHKO-YHUCIEHHbIE METOAbI JIA

cranuoHapHoi 3anauym Crokca

HoBblii moxoa K 10Ka3aTenbCTBY TEOPEM
bpaynepa 1o3BossieT IepeHecTH X Ha CUCTEMBI
YPaBHEHUH, IIMITUYECKUX 10
Hyrnucy—HupenOepry, Kk KakOBbIM OTHOCUTCS
HY’KHasl HaM cTaunoHapHas cuctema Crokca.
[TpuBoasATCS MpUMEPHI MOCTPOSHUSI Oa3UCHBIX
pelIeHni A1 OTpaHUYEHHBIX U HEOTPAaHUYEHHBIX
obnacreit B R2 u B R3. Oco6o Bbiensercs cinyyaii
HEOrpaHUUYEHHBIX 00J1acTel C KOMITAKTHBIMU
rpaHuIlaMy, T.€. CIydail 3a1a4y ooTekanus. B
KauecTBe MPUMEpPA pacCMaTpUBaIOTCA
KJ1accudeckue 6a3ucHele pemenus Jlamoa.

Dedepanvroe 20cy0apcmeeHHoe a8MOHOMHOE 00PA308amMeNbHOe YUpercOeHUe 8blCULeCO
obpazosanus
«Poccutickuii ynusepcumem opyacovl Hapooos»

CDaKyJmeem gbus’uKo-MameMamutteCKMx Uu ecmecni6eHHblX HayK

AHHOTAIIUSA YUYEBHOM JUCHUIIIINHBI
O0pa3zoBaTenbHas mporpaMma
01.04.02 IMpukinaaHas MaTeMaTHKA U HHOOPMATHKA

(CHCLII/IaJ'II/BaI_[I/IH «MareMaTH4ecKrue MOACIN B MEKINCIUIIIMHAPHBIX UCCICIOBAHMIX))

(Haumenosanue o6pPA3068aMeNbHOL NPOSPAMMbL (NPOPULL, CheYUaIU3ayUs)

HaunmenoBanue JUCHUIIIMHBI

le/lKJIa}IHI)Ie 3aJa4Ym MaTeMaTH4YEeCKOro
MOACTUPOBAHUA

O0BEéM TUCHUTIINHBI

3 3.e. (108 yacoB)




Kpatkoe conep:xaHue 1HCHUILINHBI

Ha3Banmue pa3nesioB (TeM)
AHCHHUILINHBI

Kparkoe cogep:xkanue paszgesioB (Tem)
AUCHUILINHBI:

BBenenue B coBpeMeHHOE
MaTeMaTH4YecKoe MO/eJIMPpOBaHue B
OMoJI0ruu.

MYJIBTI/I,I[I/ICL[I/IHHI/IHapHOCTB U
MYJIBTI/I(l)I/ISI/I‘lHOCTB COBPCMCHHBIX Hay4HbIX
HCCHCHOB&HHﬁ. OCHOBHBIE€ THIIBI HCCICAYEMBIX
IMpOoHECCOB U COOTBCTCTBYIOIIUX MAaTEMATHYCCKUX
3ajga4.

Busyanu3anus nanubix B [lutone.

[Toctpoenne rpadMKOB 3JIEMEHTAPHBIX (YHKLIUH.
3ananue nereHasl U noanuceil ocei. Iloctpoenue
Cepuil M3 HECKOJIbKMX KpHBBIX. llocTpoeHue
($ha30BBIX AuarpaMM (IapamMeTpUIECKHX KPHUBBIX ).

OcHOBBI (PeHOMEHO0JI0THYeCKOM
XumMuveckoi kKuHetuku. [lpocToie
peakuuu 1-ro u 2-ro nopsiaka.

bazoBple  MOHATHA  XUMHMUYECKOW  KHUHETHUKHU.
CKopocTh peakuuyu, CKOpOCTb IPOCTOM PEAKLUH
(3aKOH JEUCTBYIOIIMX MAacc), MOPAIOK pPEaKIUu.
PasmepHocTn BenuuuMH (paccTosiHME, BpeMms,
KOHLIEHTpaLus, CKOPOCTb). XapaxkTepHble
BenuuuHbl. KuHerumka peakuuid 1-ro u 2-ro
nopsiika (BbIBOA); IPOLIECCHI  IICEBIONEPBOTO
nopsiaka. JluHeapusauus pemieHus U 3a4eM OHa
HeoOxoauma. Pacu€T  KOHCTaHTBI  CKOPOCTH
peakuuu 1-ro mopsaka Mo 3KCIEPUMEHTAIbHBIM
JaHHbIM. V3BieueHue KOHCTaHTBl CKOpPOCTHU
peaxkuu 2-ro nopsaKka U3 Hay4YHOU CTaThU, aHATIU3
BEJIMYMHBI U Pa3MEPHOCTH.

YucijieHHOE pelieHne KHHeTHYeCKUX
YPaBHEHHI1.

IIpeacraBnenre O CXOAMMOCTH 1O  LIary
UHTETPUPOBAHUSA M CXOAMMOCTH K TOYHOMY
pemenuto. Yucnennoe pemenue OJY (3amaum
Komm) B Ilurone. CpaBHeHHE TOYHOIO U
YHCJIEHHOTO PEIICHUN.




DedepanbHoe 20cy0apcmeeHHoe Ad8MOHOMHOe 00pa308amenbHOe YUPetcOeHUe BbICUIE20
obpaszosanus «Poccutickuii ynugepcumem opyaicobi Hapooo8»

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHOM JUCOUTIIVHBI

O0pa3zoBaTenbHas mporpaMmma
01.04.02 Ilpuxiaggas MaTeMaThKa U nHQOpMaTHKa

(cneunanmauml «MaTeMaTHYeCKHe MOJCIN B MCKAUCHUITIIMHAPHBIX I/ICCJIeI[OBaHI/ISIX)))

(Haumenosanue 06pPA3068aMeENbHOL NPOSPAMMbL (NPOPULL, CheyuaIu3ayUs)

HaumenoBanmue AUCHHUIIIMHBI

YmncsieHHBbIE METOAbI PelIeHUsI 38124
MaTeMaTH4YeCKOr0 MOIeJTUPOBAHUSA

O0BEM TUCHUIIINHBI

Oo6bem qucuumiaunbl — 4 3E (144 yacoB)

Kpartkoe conep:xaHue 1HCHUILIUHBI

Ha3Banue pa3nenoB (TeM) TUCHHUILIHHBI

Kparkoe conep:kanue pasaesoB (Tem)
AUCHUILINHBI:

Bsenenue

ITpakTHyeckas akTyaJbHOCTb HaX0XKICHUS
YuCJIEeHHBIX pemeHui. [Ipobnembl
BBIYKCIINTEIILHON MAaTEMAaTUKH, CXOAUMOCTb,
TOYHOCTb.

YucneHHbIe METOIbI anre6pbl

OcHOBHbIE OHATHSA JTUHEWHOH anreOphl.
Martpuuibl. Oniepanuu Haj MaTpUIIAMH.

Pemrenne nuHenHbIe ypaBHEHUN

OCHOBHBIE TPYAHOCTU PELIEHUSI CUCTEM
TUHEeWHbIX ypaBHeHui. Kiaccuduxarms
METOJI0B pemeHus. Meroa uckirouenus [ayca.
Meron nporonku. TepaiinoHHbIE METOBI
peLIeHHUS.

PelreHre HeTMHENHBIX ypaBHEHUN

Metoa noj0BUHHBIX AejieHHu. MeTon
npocrou urepauuu. Meroxn Hetorona. Meron
cekyux. Meron nmapa0oi.

Meroasl HaX0XKACHUS KOPHEN CUCTEM
HEJIMHENHBIX YPAaBHEHUN

MeToapl HaX0XKAECHNS KOPHEN CUCTEM
HEJIMHENHBIX ypaBHEHUN. MeTox ntepanuit
3eiinens. Meton Herotona. ¥Yckopenue
CXOJIMMOCTH IO DUTKEHY.

CoOcTBEHHEIE 3HaA4YCHUA u

XapaKTepI/ICTI/I‘-ICCKI/Iﬁ MHOT'OYJICH

Beenenue B npobiaemMy cOOCTBEHHBIX
3HaYeHul. TepalimoOHHBIN METO HAXO0XKICHUS
CcOOCTBEHHBIX 3HaueHUM. Meto JlaHuieBckoro
IOCTPOEHHUS XaPAKTEPUCTUUECKOTO MHOTOWIIEHA

Marpuipl. MeTo1 HHTEPIOJIALUN




Dedepanvroe 20cy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O
obpazosanus « Poccutickutl ynugepcumem Opyicovl Hapooo8»

(Dakyﬂbmem ¢u3u1<o-mamemamultec1<ux U ecmecmeeHHblX HAYK
AHHOTALMS YYEBHO JMCOUTIIVHBI

O0pa3zoBaTenbHas nporpaMmma
01.04.02 IIpuknagHas MaTeMaTHKa M HHPOpMATHKa
(cnenmanu3anus «MaTeMaTUYCCKHE MOJACIN B MSKIUCHHMIIIMHAPHBIX UCCICTOBAHUIX))
(HaumeHo8anue 00PA308AMENLHOU NPOSPAMMYL (NPOPDULL, CheyuaIu3ayus)

HaumeHoBaHNe TUCHUILINHBI Hayqﬂoe NnmporpamMmMHupoBaHue

O0BbéM TMCUMTLTHHBI O6bem qucuuminnabl — 3 3E (108 yacos)

Kpartkoe conep:kaHue THCHHIIAHBI

Ha3Banue pa3aenoB (Tem) gucuumiimabl | Kpatkoe coaep:kanue pa3nenoB (Tem)

AUCUMILIUHBI:
OcHOBHbIE KOHCTPYKIMHU Cucrtembl cumcnenus. Apudmerndeckue
NPOrpaMMHPOBAHHUSA omnepanuu JJig YUCENl B Pa3IMYHBIX CHCTEMax

curcneHus. CTpyKTypHas CXeMa KOMIIbIOTepa
(mpoueccop, onepaTvBHas M BHELIHSS NaMSTh,
yCTpOMCTBa  BBOJAA-BbIBOJIAa  HMH(OpMAIIHH,
PErUCTPBI LIEHTPAIBHOTO MPOIIECCOPA).

IIpencraBneHuss  JaHHBIX B IAMSATHU
KoMmbtoTepa. Exunanibl o0bema nHbopMaluu B
komneroTepe. Ilonsitme o mporpamme Ha
MamuHHOM s3bIKe. IIoHsSTHE O S3BIKE BBICOKOTO
YPOBHSL.

AJNTOpUTM B TMpOIECCE PEeUICHUs 3aTadyH.
Omnpenenenre u CBOWCTBA alroOpruTMa.

Onepanuu HajJ AaHHBIMH, PUOPUTETHI U
MOPSAIOK (HampaBlIeHUE ) BBIIOJIHEHUS OTIEPAIIHiA,
MOHTHE O PYHKIIUU, BEIPAKECHHUS.

IIporpaMmmupoBaHHe THIIOBBIX Omneparop IIPUCBaNBaHUs, 0e3yCII0BHBbIE,
aJITOPUTMOB YCIOBHBIE U  LMKJIWYECKHE  YIPABIAIOIINE
KOHCTPYKIUH.

Oyukuuu  (HOpPMAaTHUPOBAHHOTO BBOJIA-BHIBOJIA.
®aiinel, X TUMBI, (HalIOBBIN BBOI-BBIBO/I.




Dedepanvroe 20cy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O

obpazosanus « Poccutickutl ynugepcumem Opyicovl Hapooo8»

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIIMA YYEBHOW TUCIHUTLIMHBI
Bbicokonpou3BoAuTeIbHbIC BLIYMCIUTENbHbIE IPOLECCHI B 3aa4aX
MaTeMaTH4ecKoi GU3HKH

Oo0pa3zoBaTenbHas nporpaMma
01.04.02 IIpuxiaggas MaTeMaThKa U MHQOpPMaTHKa

(cneunanmaunﬁ «MaTeMaTHYeCKHUe MOJCIN B MCKAUCHUITIIMHAPHBIX I/ICCJIeI[OBaHI/ISIX)))

(Haumenosanue 06pPA306aMENbLHOL NPOSPAMMbL (NPOPULL, CREYUATUZAYUL)

HaumeHoBaHNe TUCHUILINHBI

Texnonozuu evluucIUmMenNbHOZ0
IKcnepumernma

O0BbEM TUCHUTIINHBI

4 3E (144 yacoB)

Kpartkoe conep:kaHue THCHHIIAHBI

Ha3Banue pa3aenoB (TeM) JUCHMIIIIHHBI

Kparkoe conep:kanue pasaesoB (Tem)
AUCHUILINHBI:

BbICOKOHpOI/I3B0)]I/ITeJII)HBIe
BbBIYHUC/JICHHEC OCHOBHBIC ITIOHATHSA.

[Ipo6membr  Gompmmmx  3amad.  [Ipumepsr.
JREZ0E001200031 MTOCTPOCHHUS napauIeIbHBIX
BBIYMCITUTEIBHBIX CUCTEM. AHAJIN3 CIOXHOCTH
BBIYHCIICHUH W OIECHKAa  BO3MOXKHOCTH

pacrapasieIMBaHusl. ApXuUTEKTypa
MAPAJJIETbHBIX BEIYMCIUTEIBHBIX CUCTEM.
IIporpammupoBanue [TapannensHoe MIPOrPAMMUPOBAHUE c
BbICOKONIPOU3BOAUTEIbHBIX HCIIOJIBb30BAHUECM TCXHOJIOTUHU MPI.
BLIMACICHMIL [TapannensHoe MIPOrPAMMUPOBAHUE c
HCIIOJIb30BAHUEM  TEXHOJIOTUHU OpenMP.
[TapannensHoe MIPOrPaAMMUPOBAHUE c
HCIIOJIb30BaHUEM TEXHOJIOTHH CUDA.
[TapannensHoe MIPOrPAMMUPOBAHUE c

HUCITIOJIB30BaAHUEM MAaTEMATHYCCKHX ITAKCTOB.




DedepanbHoe 20cy0apcmeeHHoe Ad8MOHOMHOe 00pa308amenbHOe YUPetcOeHUe BbICUIE20

obpaszosanus «Poccutickuii ynugepcumem opyaicobi Hapooo8»

(Dakyﬂbmem ¢u3u1<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTAIIUA YYEBHOM JUCIATLINHBI

O0pa3zoBaTenbHas nporpaMma

01.04.02 IIpuxiaggas MaTeMaThKa U nHQOpMaTHKa

(cneunanmaunﬁ «MaTeMaTHYeCKHe MOJCIN B MCKJAUCHUITIIMHAPHBIX I/ICCJIeI[OBaHI/ISIX)))

(Haumenosanue 06pPA306aMENbLHOL NPOSPAMMbL (NPOPULL, CREYUATUZAYUL)

HaumeHoBaHHe JMCHUILIHHDbI

Mamemamuueckue mooenu meopuu
ynpyzocmu

O0BEéM TUCHUTIINHBI

Oo0bem qucuunannbl — 4 3E (144 yacoB)

Kpartkoe conep:xaHue 1HCHMILINHBI

Ha3Banue pa3aenoB (TeM) JTHCHMILIIHHBI

Kparkoe conep:kanue pasaesoB (Tem)
AUCHUILINHBI:

Bsenenue B

TEOPHIO

MaTe€MaTUiYCCKOTO MOACIIUPOBAHUA

MaremaTrueckass MoAeIb M OOIIas cxema
npuMeHeHus  MaremMaTukd.  OCHOBHbBIE
TpeOOBaHUS.
Tunel MaTeMaTUYECKUX MOJIEIICH:
a) CTPYKTYpPHbIE U (PYHKIIMOHAIbHbIE
0) HempepbIBHBIE U  JUCKPETHHIE
MOJIETN
B) IMHEHHBIC U HEIMHEHHBIE MOJIEIH
I) JETePMHPOBAHHBIE W BEPOSTHHIC
TUIIBI MOJIEIIEH.
JIuneapuzauus: IPUMEPHI MOJIENH,
BBIPaKCHHbIE nuddepeHInaTbHbIMU
YpaBHEHUSIMH B WHWMBUIYTBHBIX U YaCTHBIX
HPOU3BOJIHBIX.

Kaccuueckue
€CTECTBO3HAHUSA

MOACIN

[TocTpoeHne MaTeMaTHUYECKON MOJIEIH:

a) ¢opMyIUpPOBaHHE MaTEMaTUYECKON
3aJauu, ONpeAeNSIoNIe COOTHOILECHUS

0) monbop aMIupuYecKoi HopMyIIbI

B) 1M0100Me 00BEKTOB HCCIICOBAHUS

r) pabouue THIOTE3bI, Pa3MEPHOCTH
BETTMYMH, YUCIICHHBIN dKCTIEPUMEHT, BUIBI
KOHTPOJISI.

Marematnueckue

MOJIEIT!

COBPEMCHHOT'O €CTCCTBO3HAaHNA,

CTpOAIIHNCCA Ha

OCHOBC

g depeHInaIbHbIX YpaBHEHUI B

HHAUBUAYAJIbHBIX n
IIPOU3BOJHBIX

YaCTHBIX

JlnHaMHYeCcKHe CUCTEMBI: a) HBOJIIOIIMOHHBIE
MOJIeTTH (MaTeMaTH4ecKass MOJENIb KOTOPBIX
BeIpakeHa 3amadedt Komm);, 06) wmogenu
BHOPOTEXHHUKHU M TEXHUKH.




Dedepanvroe 20cy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O

obpazosanus « Poccutickutl ynugepcumem Opyicovl Hapooo8»

Dakynomem uzuxko-mam

AHHOTAIIUA Y

emamudecKux u eCmecmeennblxX HayK

YEBHO! JNCOUTIIVHBI

Oo0pa3zoBaTenbHas nporpaMma
01.04.02 IIpuxiaggas MaTeMaThKa U MHQOpPMaTHKa

(cneunanmaunﬁ «MaTeMaTHYeCKHUe MOJCIN B MCKAUCHUITIIMHAPHBIX I/ICCJIeI[OBaHI/ISIX)))

(Haumenosanue 06PA308aMeENbHOL NPOSPAMMbL (NPOPuULL, Cheyuaru3ayus)

HaumeHoBaHNe TUCHUILINHBI

Mamemamuueckue mooenu CniOUWIHbIX Cpeo

O0BEM TUCHUTIINHBI

Oo6bem qucuunmiaunbl — 4 3E (144 yacoB)

Kparkoe conep

JKAHUE JUCHUIIINHBI

Ha3Banue pa3aenoB (TeM) JTHCHMILIIHHBI

Kparkoe conepskanue pasnaesioB (Tem)
AUCHUILINHBI:

Henunelinsle
€CTECTBO3HAHUS

MOJEIH

MaremaTrueckoe
OJTHOMEPHOTO

JIBYDKCHUS raza C
BO3MYIICHUSAMMU! MOI[CJIBHI)Iﬁ Ioaxon

BOJIbI, HE(TH, U3 MPUPOIHBIX IIACTOB.

BOJIH Pa3rpy3KH B IUTACTHYECKOH cpeze:
a) TeOpUs BOJIHBI PA3TPy3KH
0) MIPOJOJIbHBIN yaap
YIPYTOIIACTUYECKOMY CTPEXHIO.

CUCTEMbl Ha HWHTCHCUBHBIC
BO3JIEUCTBUS B YCIOBHUAX
WH(POPMATUBHOCTH O  BO3ACUCTBUU
00BEKTHI OKPYIKAIOIIEH Cpebl.

MOJCIUPOBAHUC
HCYCTAHOBUBLICTOCA
KOHCYHBIMHU

K

HCCJIICAOBAHUIO IMPOLECCOB U3BJICYCHUSA I'a3a,

MaremaTtuueckass MOAEIb pacnpoCTpaHCHUs

1o

MaremaTuyeckoe MOJIECIIUPOBAHUE PEAKIIMHU
JIOKAJILHBIE
HEIIOJIHOU

Ha

O  pemeHusix  (MccleIOBaHUSAX)

HEeJIUHENHBIX MOJEIEN

YwuciieHHbIe METOIBI:
a) MOUGUIIMPOBAHHBIN
XapaKTEPUCTUK
0) TYEUCTO-TIOCTOWHBIN METO/I.

peanu3zytoume ux Ha 9BM.

METOJ

BrruncnurensHble aITOPUTMBI U IIPOTPAMMBI,

J{MpeKTop MaTeMaTH4eCKoro
uncruryra uM. C.M. Hukosabckoro

7 AJL CkybaveBckuii




DedepanvHoe 2ocydapcmeeHHoe a8MOHOMHOE 00PA308aMeNbHOE YUpercoeHUe
svicuie2o obpazosanus « Poccutickuil ynusepcumem 0pysxcobl HApoOos»

Dakynvmem dm3u1<o-mameznamuttec:<ux U ecmecmeeHHblX HAYK

AHHOTAIIAA YYEBHOM JUCHUILIVHBI

O0pa3zoBaresibHasi IPOrpaMMa
01.04.01 “Maremaruka”

crenyajin3anus “(DVHKL[I/IOHaJIbHLIC MCTOAbBI B I[I/Id)d)GDGHI_[I/IaJIBHBIX YPAaBHCHUAX U

MESKJIMCITUILUIMHAPHBIX HUCCISJIOBAHUIX

(Haumenoganue o6pa3o06amensHoOl npoepammsl (Mpoguis, cneyuanuzayust)

HaunmenoBanue Hnocmpannulit A3bIK 6 NPoheccuonanbHoll OeamenbHocCmu
AUCHHUIIJIMHBI mazucmpoe
O0BLEM THCHUILTNHBI 6 3E (216 4ac.)

KpaTkoe conep:kanne TUCHUTLIHHBI

Haszpanue pa3neJio
(TeM) TMCUMMNJIMHBI:

Kpatkoe coaepxxanue pa3aesoB (TeM) IMCUUIJIMHBI:

Axanemuyeckue 1. Pa3Butue HaBBIKOB TOBOPEHHUS, IHUCbMa, ayJUpPOBAHUS,
HaBBIKH B HAYYHO- [EJICHANPABICHHOTO YTCHUS B PaMKaX CIEAYIOMINX TeM:
HCCIIEI0BATEIbCKON Education and Studying, Science and its Commercialisation,
JEeSATEIbHOCTH Job, Career and Employee’s skills, Managing Scientific and
Marucrpa. Business communication, Studying in Russia and Abroad,
Academic and Educational Mobility.
2. ®opmupoBaHus  0a30BBIX  KOMHIETEHIMH  3(h¢dexkTuBHON
KOMMYHUKAIllAM B  paMKax 3asBICHHOW  MPOOJIEMATHKU
aKaJIeMHUYeCKOro U OM3HEC TMCKYPCOB.
[TpakTnyeckuii kypc | 1. Crnenuduka npodeccnoHaIbHO-OpUEHTHPOBAHHOTO NIEPEBOIA.
HpO(beCCI/IOHaJIBHO- 2. TepMI/IHOHOFI/IquKI/Ie peajmn HpO(I)eCCI/IOHaHBHO'
OpUEHTHPOBAHHOTO OpPUEHTHPOBAHHOTO TIEPEBO/IA.
nepesona 3. IlpenmerHoe  mone  mpodecCHOHaTbHO-OPUEHTHPOBAHHOTO
nepeona  (Ha ~ TpUMepe  HAMpPaBICHHUS  IOATOTOBKH
00ydarmuxcs).
[ToaroroBka k 1. TpeOGoBaHusi K CTpPyKType, coaepkaHuto u s3biky BKP.
HaIMCaHUIO U 3allUTe Crunuctruyeckoe U mMyHKTyarmonHoe odopmienue BKP.
BKP na anrnuiickom 2. TpebGoBanus k opopmieHuto Oudimorpapuu.
A3BIKE. 3. TpebGoBaHusT K COCTAaBJICHMIO W TPEACTABICHUIO HAay4YHOU

Pe3eHTAIHH.

Pa3zpaborunkm:

JIo1eHT:
JIo1eHT:

3aBenyrommii

kadeapoi uH. 53.:

/ E.B. Tuxonosa

/ E.A. T'omy0GoBckast

[ H.M. Mekeko
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