MUHUCTEPCTBO HAYKU Y BBICIIEI'O OBPA30OBAHV S POCCUMCKOU ®EJIEPALIA
deepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pasoBaTeIbHOe yUpEKIeHNE
BBICITIETO 00pa30oBaHUs
«CaMapCKuil HallMOHAIBHBIN HCCIEN0BATEIbCKIM YHHBEPCUTET
nmenu axanemruka C.I1. Koponesa»

MexaHuKo-MaTeMaTHIecKAi (paKkyasTeT

YTBEPXJAIO
Hexap=o7
(3.53 og;%i;: fg;g'f.’“’e
e 2
S5 % O\MLE. ®enuna
e 2 a2 2024r.

ONBTET

[TPOTPAMMA KOMIIIEKCHOI'O BCTYIIMTEJIbBHOI'O UCIIbITAHA
JUISL TIOCTYIIAIOLIUX B MaruCcTpaTypy

Hampasnenune moarotoBku 01.04.03 Mexannka 1 MaTeMaruyecKoe MOACIUPOBAHKE
[Tpoduns «BEIIHACIATENbHBIE TEXHONOTHH B MEXAHUKE CIUTOLIHBIX CPe»

®opma 00y4ueHU
Ounas

Camapa 2024



AHHOTAUUSA IIPOIrPAMMBI

[Iporpamma BxiowaeT B ceOs OCHOBHBIE BONPOCH (YHIAMCHTAJBHBIX MATEMaTHHCCKAX U
MCXaHUUICCKIX JUCIUILIMH. B KakmIo¥ W3 TUCIUIUIMH BBIICICHBI OCHOBHBIC TOHSTHS, TEOPHUU H
METOJIBI, SIBISFOIIMECS BAKHBIMH JUIL OCBOCHHS KYPCOB, IIPEIYCMOTPEHHBIX (eAepabHBIMUA
TOCYIAPCTBEHHBIMY 00pa30BATEIbHBIMU CTAHAAPTAMH BRICIIETO 00pasoBaHust. KirroueBEIe BOIPOCH
B KWKIOM OJOKE TMPCIIONaraloT —BIAJEHWE TEOPCTHYCCKUM — MaTepuaioM M JOJDKHBI
COIIPOBOMKIATHCS PAKTUYCCKUMA NPUIMEPAaMHA 1 MIUTIOCTPHPOBATHCS 3a/{adaMy, PEIICHUE KOTOPBIX
CTPOMTCS HA OCHOBE U3J1aracMoi TCOPHUH.

Tema 1. JInneiinasn aaredpa ¥ reoMeTpHus

Marpunsl ¥ onpenermrend. Anre0pandecKne ONEpanvy Hajl MarpuiiaMu. PaHT Marpullbl M €ro
Beluncitenne. O6parHas wmarpura. OCHOBHBIC CBOMCTBA oOIpeneiuteneh. AnrebGpandeckue
JIOTIONHCHAST W MWHOPHL JIMHehHble cucTeMbl ypaHeHuil. Teopema Kponekepa-Kanemm.
dyrnamenTanbHas cuctema perucHuil. Gopmyisl Kpamepa. OnpeneneHne IMHEHHOTO BEKTOPHOTO
[IPOCTpaHCTRA. JIMHEHHO 3aBUCAMBIE W HE3aBUCHMEIC CHCTEMB] BEKTOPOB. PasMepHOCTH M Oasuc
BEKTOPHOTO TpocTpaHcTBa. Oreparopsl B JHHEHHBIX NpocTpaHcTBaX. CymMma M NPOU3BEICHHE
JHHEHHBIX OmeparopoB. lIpejcTaBicHUe JHMHEHHOIO ONEparopa MarpyieH. [IpeobGpazopanue
MaTpHIBI JHHeHOTO oneparopa Marpureil. [Ipeobpasopanye MaTpHIlBI THHEHHOTO ONEpaTopa IpH
samene Gasmca. OGpaTHEBIL omeparop u ero marpuua. CoGCTBEHHBIE 3HAYEHMS W COOCTBCHHBIC
BEKTOPBI JTHHEHHOTO omeparopa. XapakrepucThdecknil mMuorouneH. Teopema 'ammibrona-Komm.
JlvHeiiHble, GuwiHeHBIC W KBamparwudble (GOpMBL IIpUBeZICHHE KBaAparnuHOH (GOpMBI K
KAHOHMYECKOMY BHJIy. 3aKOH HHEPIMH KBAJPATUYHBIX (GopM. IIOMOXKHATENBHO OMPEICTICHHbIE
KBajpariynbie Gopmbl. Kpurepuil MOI0XATEIBHON OIPEICTCHHOCTH.

Tema 2. MaTemaTudecKkuil aHAJIN3

TlousiTue uncia. PanuoHaIbHBIE, HPpPALMOHABHBIE U JICHCTBUTEIIBHBIC UUCIa. TouHas BEPXHSS U
TOYHAS HIDKHAS TPaHb OIPAHMYCHHOTO HHCIOBOTO MBOXeCTBA. IIpenenbHBIC TOUKH YHCIIOBOTO
MHOXeCTBa., UmcnoBble MocienoBaresibHocTd, [loHATHE Ipenena YMCIoBOM MOCTIE/IOBATSIBHOCTH.
KpuTepuii ¥ TIPH3HAKE CXOIMMOCTH HHCIOBON MOCIENOBATE/ILHOCTH. CpaBHEHHC OCCKOHEYHO
MaNBIX [OCNENoBaTeIbHOCTER. 3aMeuarenpHble npeaetsl. UmcmoBeie psapl.  CXOouMOCTb H
aGCOIIOTHAS CXOIMMOCTE YHCIOBEIX psiyioB, [lorstre dyrknuwn. [Ipenen pynxiun, HenpepbBHOCTD
dyHkipE. OCHOBHBIC TEOPEMBI O HEMpepbIBHBIX GyHKimAX. IIpomssonunas u xuddeperiman
dysxrum,  OcHOBHEIE TeopeMbl JH((EPeHIUANTEHOI0  MCHACICHAS.  DKCTPEMYM (hYHKIIH.
HeoOxoMMble ¥ JI0CTaTouHble yciosus akcrpemyma., ®opmyna Teitnopa. CTeneHHBIC DPSABL
OCHOBHBIC TEOPEMEI HHTETPATLHOIO HeUnCieHNs, IIeppoobpasHas QyHKINU U e¢ HEOTIPEICICHHBIH
unaterpan. ®opmyina HetoroHa — JlelOnuma. TexHuWKa HEONPETETCHHOTO HHTCIPUPOBAHUSL
KpupomuHeitase nHTerpasl, KparHble HHTErpajibl Ha TWIOCKOCTH M B IIPOCTPAHCTBE. BRIUHCICHHAE
KPATHBIX WHTCTPAIOB. 3aMeHa [EPEMEHHBIX B KpaTHOM HHTerpaie. I10BEpXHOCTHBIC MHTCIPAIIBL.
Teopema ["aycca-Ocrporpanckoro. Teopema Crokea.

Tema 3. O0nikHOBeHHBIE AU} PepeHnaNbpHbIE YPABHEHHS

Juddepentnansaoe  ypaBHEHHE 11epBoro nopsaka. Ilone HanpapieHHWH, W3OKIHHBI N
UHTETPATTBHBIC KPHBBIE. [Ipocredmmne METOZBL UHTCT PUPOBAHUS OOBIKHOBEHHBIX
audpepeHnaIbHbIK ypaBHEHNH MepBoro nops/iKa. Teopema O CyIIEeCTBOBAHUA U ¢JIMHCTBCHHOCTA
perenns 3anaan KOmmd Uit HOPMATBHOI CHCTEMBI HETHHEHHBIX M bDEPEHIMATbHBIX YPABHCHHH,
Jluneitable muddepennmuanbable ypapHeHus U cucTeMsl. DyHaMeHTalbHAs CHCTEMa PELICHHH.
Onpenenutens Bpouckoro. Teopema Jluyswiuis. JIMHCHHBIC OZHOPOAHBIC YPABHCHUS C
TIOCTOSIHHBIME Kod(puumenramu. XapakTepiucTudeckoe ypapHenue. Cirydai IPOCTHIX M KPATHBIX
KOpHel XapaKkTepHCTHUECKoro ypaBHeHus. Heonsopoaaeie minelinbe ypasHeHus. [T0MCK 9acTHOTO
pELIEHAS IO BUITY TIPaBo gacTy. METoll BapHaIiy HOCTOSHHBIX, HopmaipHas THHEHHAA CHCTEMa
ypaBHEHHMH ¢ TepronudeckuMu koabdumuentamu. Teopema JlsnyHosa., Pa3oBoe IPOCTPAHCTBO



ABTOHOMHOM cHcTeMbl auddepeHInaIbHbIX ypaBHeHNH. Da30Bble TpacKTOpuHd U (Ha30BBIA MOTOK.
ITonoxeHuss paBHOBCCHs ¥ 3aMKHyThie Tpackropwu. llepmompl. M3menenus ¢azoBoro obbema
(bopmyna Jlmysmmis). Ilonstre 00 ycTOMUMBOCTH 110 JIAIyHOBY pEIICHUS PEIIEHHUH CHUCTEMBI
mudhhepeHIMaNbHBIX  ypaBHEHUN, AcuMITOTHYecKas —ycToduuBocTs. DyHkimu JlsamyHosa.
Teopemsr JlsnyHoBa 00 YCTOMYUMBOCTM M aCHMOTOTHHECKOM ycroiumBocTu. Mccnemosanme
yCTOWYMBOCTH 110 JrHEHHOMY TpuOmmkenuto. Kpurtudeckue ciydad. ABTOHOMHAs HEIMHEHHAs
crcteMa Ha tutockocTH. Ocobble Toukw, Knaccudukaims ocobbrx Touek. [loBeneHue (hazoBBIX
TPaCKTOPHIt B OKPECTHOCTH 0COOBIX ToueK. IIpenenbHblit UK AByMEpHOH aBTOHOMHOH CHCTEMBL.
Tema 4. YpaBHeHUS B YaCTHBIX NPOU3BOAHBIX

[TousTHE O cHCcTEME HEIMHEUHBIX JU(P(EPCHIIMANBHBIX ypaBHCHUH B YacTHBIX ITPOW3BOIHBIX.
[opsimox cucrempr. JIWHCHHBIE U KBasWIMHEHHBIC cucTeMbl. HopMmanbHas cucreMa ypaBHEHMH B
YaCTHBIX  TPOM3BOAHBIX. [locraHoBka  3amaun  Komrm  ans  HOpManbHOM — CHCTEMBI.
XapakTepUCTUUSCKUE HAllpaBICHUS] M XapaKTEpUCTHKU HEJIMHEHHOH CHCTCMBI YpaBHEHHH B
YACTHBIX POM3BOMHBIX. VHBAPHAHTHOCTH XapaKTEPUCTHK TIpH 3aMeHe koopanHaT. Kiaccubuxarnms
HEJIMHCHHBIX CHCTEM YPAaBHEHMH B YACTHHIX I[POM3BOMHBIX: TMIEPOOIMYECKUE, IUITHITHIECCKUE U
mapaboNuUecKie CHUCTEMBL. YpPaBHEHHWS TIEpBOTO Hopsiaka. VHTerpanbHas moBepxHocTh. KoHyc
Momxka., XapakTepuCTUKH YPaBHEHHS] TIEPBOTO IOPSAKA. YPaBHEHHS BTOPOTO IIOPS/IKA, HX
KIacCHPUKALNS U XapaKTepUCTHKH. KaHoHMIecKkue HOpMBI THTIEPOOITMIECKOTO, SIUTHIITHYECKOTO U
napaboIMYecKoro JIMHCHHOTO YpaBHEHMS B YaCTHBIX NPOU3BOAHBIX BTOPOIO IIOPSIKA C JBYMSI
HE3aBUCHUMBIMH IIEPEMCHHBIMU. llpuBeneHHE K KaHOHMUYECKOMY BWJy JIMHEHHOIO YpaBHEHHS
BTOPOTO MOPSIIKA C JIBYMSI HE3aBHUCUMBIMU TEPEMEHHBIMU. YPaBHEHUS TUIIEPOOIMUYECKOTO THIIA.
BonHoBoe ypaBHeHHE., XapaKTepUCTHKU BOIHOBOTO ypaBHEHHsS. QPOpMYJIHPOBKAa OCHOBHBIX 3a/a4
JUIsE BOJIHOBOTO ypaBHeHUs, OMHOMEpHOE BOJHOBOE ypaBHeHHe. MHTterpan /lanamOepa. Pemenue
KpaeBBIX 3a/1a4 /ISt BOJIHOBOTO YPaBHEHUS] METOJIOM OTPaXKEHUH, YPaBHEHMSI JUIUNTHYCCKOTO TUIIA.
VpaBHenust Jlammaca u Ilyaccona. Teopema o makcumyme. [locTaHOBKa KpaeBBIX 3a1ad IS
ypasuenus: [lyaccona. 3amaua upuxie n Helimana. OyHnamMeHTalbHOE PELICHUE YPAaBHEHMS
Jlanimaca, ®@opmyna I'puna miust omeparopa Jlammaca. Ilpejcrasienue JaBax/ibl HEIPEPBIBHOH
mrddeperiupyeMoit QyHKIIMN B BUAC CYMMBI IOTeHIMaNOB. [loTeHnnansl o0bema, MPOCTOro H
JoitaoTo cmost, @ynxkiust ['puna. Pemenne kpaeBbix 3amad ¢ noMoins0 QyHkunn [puaa. OyHKIms
I'puHa ans mapa w noiaynpocTpancTsa. Muterpan Ilyaccona. Pemienue BHyTpeHHEH W BHEUIHEH
sapaun upuxine n Helimana muis kaHoHWHeckux oOnacreit. ['apmonndeckue GpyHxuuu. Teopema o
cpenHeM apu(METHYECKOM W IPUHITUII MAaKCAMyMa TapMOHMYECKMX (PYHKIMH. AHaIHTHYHOCTD
TapMOHUIECKON (YHKIIMU. YpaBHEHHWS 11apadONM4YeCcKOro THIA. YPAaBHEHHC DACIPOCTPAHEHUS
TEIJIa B H30TPOITHOM TBEPIOM TeJle U €ro XapakTepucTuku. [IpuHunn makcuMyma. Kpaesble 3a1auu
JUIS YpaBHEHHS TEILUIONpOBOAHOCTH. DyHIamMeHTanpHOEe pemieHue. Pemenue 3amaun Komm jyis
YPABHCHUS TEILTONPOBOMHOCTH. MeTon pas3iienieHus! IEPEMEHHBIX U €10 IIPUMEHEHNE K PEIICHHIO
TuTnepOOIMYECKUX, OIUIMITHYECKUX W ITapa0olMdecKuX ypaBHeHHH. 3afgada o COOCTBEHHBIX
3HAUCHWSIX ©W COOCTBEHHBIX (GYHKIMsX. PazjeneHue NepeMEeHHbIX B ypaBHeHuH Jlamuraca B
MATHHAPUYCCKIX ¥ CepUYecKux  KoOpjuHataX. AHamu3 pasMEpHOCTeH U [PYIIE

‘TpeobpazoBaHmil. ABTOMOZEIBHBIE NEPEMEHHBIE W aBTOMOJENBHBIE peleHus. IIpuMeHeHue

aHAIM3a Pa3MEPHOCTEH K MOCTPOSHUIO YACTHBIX TOYHBIX PEICHUM YPABHEHMU MareMaTH4eCKOH
Gusuxu.

Tema 5. UnciienHble METOABI

Maremariueckine MOMCIM W YHCIEHHBIE METOABL Amnmpokcmmarus GyHKnmid., YuciaeHHOE
maddepenmporanre. YMCIEHHOE HHTETpUpOBaHKME. YHCIECHHOE pEIIeHHE CHCTEM YpaBHEHHUH
(TMHEHHBIC  CHCTEMBI, CHCTEMBl HEIWHEHHBIX ypaBHEHHMI), AureOpandcckas npobiaeMa
cobcTBeHHBIX 3HaueHuil. [lonck MuHMMYyMa. MuHUMYM (QYyHKIME MHOIMX IIE€PEMEHHBIX.
Munnmuszarnms ¢ynakimonana, OObKHOBeHHBIE MU QepeHIMaTbHbIe ypaBHeHUs, 3axada Kouw.
MeTonel 4MCIEHHOIO pemeHus (METOA Malloro mapaMerpa, METoA Axamcd, METOABI CEMEHCTBA
Pynre-Kyrra). KpaeBsie 3amaun (METON CTPENIbOBI, YPaBHEHMSI BBICOKOI'O IOPSIKA, PA3sHOCTHBIA
METOJ] — JIMHEHHBIC W HEJTUHEeHWHbIe 3a7aud). 3ajadd Ha COOCTBEHHBIC 3HAUCHMs. YPAaBHEHUS B
YACTHBIX TPOMU3BOJHBIX Anmpokcumarus, CeTka u mabioH. SIBHBIC M HesiBHBIE cXeMbl. Hepsska.



MeTomBl COCTaBIEHHS CXeM. ANIPOKCHMAIWS ¥ €€ NMOpSHOK. YCTOH4YMBOCTE, HeycToH4HMBOCTS.
OCHOBHBIE TOHATHs. lIpuHIMI MakcuMyma. MeTon pas3feneHuss NEPEeMEHHBIX. Meron
sHepreTuuecknx HepaseHcTB. Cxommmocts. OcHOBHas Teopema. OneHka TOUHOCTH. CpaBHCHHME
CXcM Ha TecTax.

VpaBHenne InepeHoca. JlwHeitHoe ypasHenwe. KBasmnmueliHoe ypaBHeHme. llapaGoimdeckune
ypashenus. OpuomepHoe ypaBHeHue. IlocraHoBka 3amad. CeMeHCTBO HESBHBIX  CXEM.
AcUMIITOTHYECKAs YCTOWUMBOCTD HESBHOM cXeMbl. MOHOTOHHOCTh. SIBHEIC cXeMbl. Hawmywimas
cxema, KpusonwHelHbre KOOpAMHATHL. KpaswimHeiHOE ypasHeHWe. MHOromMepHoe ypaBHCHHC.
DKOHOMHYHBIE CXeMbl. [IpomoJbHO-Tonepedras cxema. JIoKanbHO-OTHOMEpPHBIH Merox. Merox
Monre - Kapno. Dmmmntadeckie ypaBHeHHs. CTallMOHapHBIC DEHICHHS OSBOJIONHOHHBIX 3a1ad.
OnTrMabHBIE 1Iar. BapuallMOHHBIE W BapHAHOHHO-PA3HOCTHBIE METOIBL [ HmepOonmueckne
ypaBHenust. Bonnosoe ypaBHeHHe. Cxema «kpect». Hesasnas cxema. JByxciodHas aKyCTHUeCKas
cxema, VuBapuanThl. SIBHass MHOTOMEpHas cxema. OJHOMEpHBIE YPaBHCHHUS 'a30BOM JTHHAMUKH.
WHrerpanpuble  ypaBHeHHs. KOppeKTHO mHOCTaBiIeHHBIE 3amadd. PasHocTHBIA Mmetom. Merton
HOCIIENOBATENBHBIX pubmmkennil. Meton ['anepkuna. HekoppekrHble 3amaym. Peryssipusanus.
BapuarroHHbIM METOM peryNsipu3alii. YpaBHeHHE JUepa.

Craructuueckas o0paboTka axcrepumenTa. OUHOKH dKCIIepUMeHTa. Bennuuna u 10BEpUTETBHBIA
untepsan. CpapHeHue BenmurH. HaxoXIEHNUE CTOXaCTHUECKOM 3aBACUMOCTH.

MeTon KOHEUHBIX DIeMEHTOB. KOHIlETIWMS MeToJa KOHEYHBIX 3JIeMEHTOB. [IpeMMyinecTBa
Hemocrarkd. JIuckperwsarwst obmactu. Pazbmenne o6nacTM Ha 2MeMEHTHL Hymepanws ysios.
JluneliHble WHTEPHOJSIHOHHBIE BIeMEHTBL. OIHOMEPHBIH CHMIINEKC-3JIEMEHT. JIByMEpHbIA
CUMILIEKC-3IEMEHT. TpEeXMEpPHBIH CHMILICKC-3JIEMEHT. MHTEPIONMPOBAHHE BEKTOPHBIX BEIATIHH.
WHTeproIsIMOHHbIE TTOJWHOMBI VISl JAUCKPETH3UPOBAHHOM obmacty. PaceMoTpenne HEKOTOPBIX
KpaeBbIX 3aJa4 ¢ ITOMOIIBIO METOMa KOHEYHOro anmeMeHTa. [IpocTodl mpumep: mepeHoc Temia B
CTep)KHE, YPaBHCHHS METOlla KOHEYHBIX 3JIEMEHTOB: 33/1a4M TEOPHH I0JIs. YpaBHCHUS METOAA
KOHEYHOTO JJIEMEHTa: TEOPUS! YIPYTOCTH.

Tema 6. Teopusi pyHKUHHA KOMIITIEKCHOr0 MEPEMEHHOTO

[ToHsTHE KOMIUIEKCHOTO umciaa. Momynh U (aza KOMINIEKCHOrO 4uciia., MyHKIMH KOMIUIEKCHOTO
nepeMeHHOT0, OCHOBHBIC CBOWCTBa oleMeHTapHBIX QyHKmwmi. Ilpomssommas — dyHKIMM
KOMILTEKCHOTO IIEPEMEHHOTO. [ COMETPHYCCKAM CMBICT MOTYNS W apryMEeHTa IIPOU3BOAHOM.
Venosust Komm-Prmana. OCHOBHBIC CBOWCTBA dJIeMEHTapHBIX (GyHKUMH. MHTerpaipHas Teopema
Komm. Waterpanenas ¢opmyna Komm. [lonstre o6 aHamuTHueckoll (QyHKIHH KOMILIEKCHOTO
IICPEMEHHOTO, AHATUTHYECKOS NpopoipkeHHe. OMHO3HAYHBIE M MHBOIO3HAYHBIC AHATUTHICCKUC
(GyHkunu, BerBu aHaimTHUecKod GYHKIHH, M30MHpoBaHHEIE 0COOBIE TOUKM aHATUTHYCCKOHU
¢Qysxmun. Pager Jlopama. [lomockl u CymecTBeHHO Toukn. IloHATHE © BbIeTax. Bsruer
OTHOCHTEJIBHO OECKOHEUHO YIANCHHON Todkw. Teopemspl 0 BbMETax. BRIYMCIEHHE HHTCIPANIOB C
IIOMOIIBIO BEMUETOB. PasiokeHWe Ha IpocTedmne Jpodu ¢ MOMOMBIO BbiueToB, CyMMHUpOBAHHE
PSIOB ¢ TMOMOIIBIO BhIIeTOB, Jlorapudmuucckuil BeraeT. Konpopmuoe orobpaxenue. Kpyrosoe
CBOHCTBO M CBOMCTBO coxpaHeHus ymios. OCHOBHAS 3a1ada TEOPHH KOH(POPMHBIX OTOOPaXKCHUHM.
~ OToGpaKeHHs, OCYIIECTBIICMbIE OCHOBHBEIMH MIEMCHTAPHBIMU (GYHKIUAMH. I[pHHIAIT COXPaHCHUS
obnacty, TIpUHIKI COXPAHCHHUS TPAHUI] TIPH KOHPOPMHOM OTOOpaxeHHH. IIpHHIAN CHMMETPHN
Pumana-Illsaprna.  Orobpaxenwe  mHOTOyronbHHKOB  (mHTerpan — Kpucroddens-Iisapua).
Wurerpansaoe npeobpasoBanue Jlamnaca, OpurnHansl u n3obpaxenus. Dopmyna oOpalieHus.
Wurerpan tuna Ko, ®opmyisr Coxorkoro-1lremena. Cmemannas 3aia4a Uil TONYIIOCKOCTH.
@opmyna Kexnprma — Cenosa.

Tema 7. BapuanuonHoe ucYncIcHIE
Ilonstne @QyHkumu U (QyHKIHOHANA. OKCTpeMyMbl GyHkuuoHana. llpocreiimas 3anaqa
BAPMAIMOHHOTO MCUYMCIeHusl, Bapuwarmsi ¢QyHKnmoHana. Berdumcienme uepBod — BapHarun
VHTErPAIEHOTO (DYHKIMOHANA, DKCTpeMalll HHTErpalbHOro (YHKIHOHANA. ~YpaBHEHHs Oinepa.
IHBapHAaHTHOCTH ypaBHEHUH Diinepa. HeoOxommMble yelIoBust SKCTpeMyMma (yHKIMoHaa. Bropast
Bapuanus (QYHKIMOHANA, DBBIYMCICHHE BTOPOM Bapualuy HMHTEIPANBHOrO  (QyHKIHOHANIA.
Heo6xommmMoe ycaoBre HEOTPULATEIBHOCTH BTOpol Bapuaruy (ycnosue Jlexanapa). Jlocrarounsie
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YCHOBHSL 3KCTpeMyma (yHKmHOHana. Teopuss lamunbroma — Sko6Gu Tmoiell  skcTpemaric.
Kanonnueckas popma ypasHeHuit Ditnepa. M3onepumerprdeckuie BapualnoHHbIe 3a0a4d U 3a,1a49H
C HETONIOHOMHBIMH  OTpaHudeHusMH. Muoxutenn Jlarpamxka. Bapuanwonuwle 3amaum  c
TO/IBI)KHBIMM FPaHUIAMH. YCJIOBHS TpaHCBEPCAJLHOCTH. BapWal[MOHHBIE 3aJadd ¢ YacTHBIMH
IIPOM3BOIHBIMH. Bapualys HHTErpanbHoro PyHKIHOHAIA B Cliyuae QUKCHPOBAHHOM M TIEPEMEHHOH
obsacTi. VIHBapMaHTHOCTH (PYyHKIMOHATA OTHOCHTENBHO TPYIIBI TipeoOpasoBammii, Teopema
Herep.

Tema 8. Teopus BeposiTHOCTEl 1 MaTeMaTHUYECKAS CTATHCTHKA

OneMeHTapHas TEOpHs BEPOSTHOCTeH. BeposSTHOCTHAsS MOIENb OKCIEPUMEHTa CO CIydalHBIME
ucxogamu. Omnepanyu  HaJl COOBITHSAMH ¥ ONEpaldéd  Hal MHOKeCTBaMH. KiiaccHueckoe
OTIPE/ICIICHHIE BEPOSITHOCTH. YCIOBHAS BEPOATHOCTH. CBOMCTBA YCIOBHBIX BEposTHOCTEH. Popmyna
IONHOA  BepostHOCTH. PopMyna u  Teopema baileca. Hesasucumelie coGprtus. IlomapHas
HE3aBUCUMOCTh M HE3aBUCHMOCTE B COBOKYNMHOCTH. Cxemam Bepnyim. ITomuHOMHUANIEHAS cXEMa.
[Ipenenbnbie TeopeMbl mist cxeMbl bepuymmu: teopemsr Ilyaccoma um Ilpoxoposa. JloxambHas
Teopema Myaspa — Jlannaca u oLeHKa Ha CKOPOCTh CXOOUMOCTH. IIpUITOKEHUS K KOMOUHATOPHKE,
Ciyuatinas Benmuwmna. CiydaifHast BeJIM4YHHA, Pactipeneiienue caydaiiHol BenmamHbl. CBOMCTBA
dynxmmit pacnpeneneHns. JIICKPETHOE, HEIPEPBIBHOE H aGCOMIOTHO HEIPEPLIBHOE PACTIPEIETICHNMS.
Caoitctsa. IIpumeps! BEpOsSTHOCTHEIX pacnpeneneHuil. CoBMecTHBIE pacrpenencHus. COBMECTHOE
paclpe/IeNicHue HEe3aBUCHMBIX CITyYaWHBIX BEIMYUH (BEPOATHOCTH, QYHKIMH PACIpeleIeHus U
miotHocTH). Ceprku Mep. CBepTkM Mep, HMEIOIMX IUIOTHOCTh. PacmpefencHue CyMMBI
HC3aBUCUMBIX CIIydaiiHbIX BelIn4uH. HesaBucumocts QyHKIuiE orT HE38BHCHMBIX CIIyYalHBIX
BEJTUYMH,

Maremaruueckoe oxxuanne. CBOUCTBA MATCMATHYECKUX OXMIaHNM, Memnana.

Hucnepens. CpoifctBa aucnepcuu. HepasencTBo UYeGwnuésa. MareMaTHuecKoe OXHIAHUE W
AMCHEpCHUs ULl pABHOMEPHOTO M HOPMaNbHOro pacupeneieHul. [Tpunokenns k koMOHHATOPHKE,
Kosaprmanus. Cessp ¢ HezaBucumocTsio. Koadduimenr koppemsiun. [IpUioKeHHS K TEOPHH
9HCEll.

Pasyudmble  BUIOBI CXOMMMOCTH  IIOCNEHOBATENBHOCTH CITy4alHBIX BenuunH, CBS3b MEXIy
CXOMUMOCTAMHY. 3aKOH OOJIBIIUX YMCEN W YCHJICHHBIH 3aKoH Oossmmx yncen. Crencteus. Meton
Momnte-Kaprno.

[IpousBoasaume GyHKUNY AT EITO3HAYHBIX CIAyYalHbIX BEIMYMH, MaTeMaTHdecKoe OKHIaHIe JUIs
KOMIUICKCHO3HAYHBIX CIIy4alHBIX BemuunH. Kopapuarus.

Xapaxrepructudeckas QyHkius ciaydaitnol BesmmumHbr. CBoiicTBa. XapakrepucTudeckas (yHKIAS
HOPMA&JIBHOIO paciipefe/lcHus. TeopeMbl O CBS3M MEXIy MATEMATHUECKHM OXHUIAHUEM W
xapaxrepuctudeckoit Gynxnumelt. Gopmyna obpamenus. Cienctsus Gpopmyisl obpamtenus. CymMma
HE3aBUCUMBIX HOPMAJIbHBIX CIYYalHBIX BEJIHYMH.

PaBHOCHITBHOCTE CXOMMMOCTH 110 PACTIPENCITICHHIO, CXOTMMOCTH XapaKTePHCTHYECKHX (QYHKIMH 1
CXOAMMOCTH MATCMATHYCCKUX OXMAaHMH (QYHKIMH OT cClIydalHbIX BEIWYHH, PaBHOMCpHas
CXOIMMOCTB K HEIIPEPBIBHOM QYHKIIMY pacipeie/icHusl.

“PasnuaHBle BApHAHTHI HEHTPAIBHOR TIpeenbHOM TeopeMsl. 1[eHTpanbHas IpeaebHas TeopeMa B
dopme Jleu. MmTerpampmas rteopema Myaspa-Jlamiaca. Teopema Ilyaccoma. IlemrpanbHas
npenenbHas Teopema B Qopme JlunnenGepra. llentpanemas npenmensHas Teopema B (opme
JIsnyHoBa. OLEHKY Ha CKOPOCTE CXOMUMOCTH,

Maremarnyeckas OCTAHOBKA 3aIad CTATHCTHKH. J[Ba OUpPENCIEHMs BBIOOPKM; IMIMPUIECKOS
pacnpeneneune. BriOopodHbIe XapakTEPHCTHKH KaK ONCHKH TCHEPaJbHBIX: MOMEHTHI, 3HAYCHHUE
(yHKIMY pacnipeneieHus B TOUKE, KBAaHTHIIM, BBIOOpKa' M3 HOPMAIBHOTO pPacIIpee/ieHus: TeMMa
Qumepa.

OunennBanne mapamerpoB. TpeGoBaHus, TNpPENBABIAEMBIE K OIEHKAM: COCTOSTEIBHOCTE,
HECMEIICHHOCTD, ACHMITOTHYECKass HOPMAJIBHOCTb, J(Q(EKTUBHOCTh, MeTolN MOMEHTOB;
COCTOSATCIBHOCTE M aCHMIITOTHYECKAs HOPMAaJIBHOCTH OIEHOK METOJd MOMEHTOB. MeTon
MaKCUMAJIBHOTO TIPABIONOAOOUS, aCHMNTOTHYECKas HOPMAIbHOCTE OIEHOK MAaKCHMAalIbHOTO
upasononodbus. HepaBenctBo Pao-Kpamepa. JlocTaTodHble CTATHCTHKM, IONHBIE CTATHCTUKH,



Teopema Pao-biexyanna-Kommoroposa.

JIOBCPHUTEIBHBIC WHTEPBATBL  OMPENENCHHE, [IOCTPOCHHE JIOBEPMTCIBHBIX WHTCPBAIOB  JUTA
NapamMeTPOB HOPMaJILHOTO paclpesienietus. [I0cTpoeHne TOBEPUTEIILHOTO MHTEPBAIA ¢ TOMOIIBIO
UEHTPaIbHOK CTATHCTHKH, ACUMIITOTHYECKHIE JIOBCPHTEIBHbBIC MHTEPBAIHI.

Tema 9. MaremaTHueckast JIOTUKA H AMCKPETHAT MATEMATHKA

TabnuIpr ICTUHHOCTH, JIOTHKA, HOKA3aTeNbCTRA, BBICKA3HIBAHKS W JIOTHUCCKUE CBSI3KH., YCIOBHEIE
BBICKA3BIBAHMS. DKBHBAJICHTHBIE BBICKA3HIBAHKS. AKCHOMATHUECKME CHCTEMBI YMO3AKIIOUCHUS W
mokasarenkcTsa. [lonHota B sormke BhIcKaseBanuil. Kaprer Kapro. KoMMyTamuoHHEE CXEMBL.
Teopust muoxecrs. Ilomsitne MuOMecTBa. Onepallyl HaJ MHOXECTBAMY, HuarpamMber Benna.
Byneser  anrebpel.  OTHOmreHHs. YacTHYHO — YIODSIOYCHHBIE MHOXECTBA,  OTHOIICHHS
SKBUBAICHTHOCTH. JIOrMKa, IeNble unMclia W JO0Ka3aTeNnbCTBa. LIeNble umMcia W I0Ka3aTellbCTBRa.
OCHOBHBIC TONOXKEHAS TEOPHH [OKA3aTENbCTBA M TECOPHM LENbIX 9ucell, MaTemarHueckas
uRjykims.  Jlemumocts.  Ilpocteie  umenma. CpaBHeHust. OyHKIMM W MaTpHIBL OyHKIUH,
Crieuuansueie Qysxuug. Marpuusl. MomHOCTS, ATTOPATMEL 1 pekypenst. LUKl U anropuT™Mel
JUIL Marpull. PexypCHBHBIC (YHKIMM ¥ anropuTMbl, CIOXHOCTH alTOPHTMOB. AJNTOPHTMBI
COPTUPOBKH,

I'padet, opuenTuporanmste rpadl 1 gepesbs. ['padsl. OpreHTHPOBAHHBIE rpadel. [epesbs. [Tytu u
LUKIIBL Dfnepa. MaTpuIel HHIMACHTHOCTH W CMEXHOCTH, 3ajaua o KpaTJaiineil nenu B rpade ¢
peOpamMu eVHAYHOM MIHHBL 3ajada o Kpardaiimeil menu s rpade c pebpamu TPOHU3BOIBHON
JUIAEBL.  Anroput™ JIeHKCTPBI HAXOMIACHWS KpaTdallinux myTedl B oprpade. IToToku B cersx.
HaxoxaeHne MakcHMaIbHOTO TTOTOKA.

Teopusi umcen. Pemero Dpartocdena. MeTom BbIZENEHHS MHOXHTCICH @epma. ANTOPUTMEI
Aenerus 1 anroputm Eiompa. Hennsie apo6u. Moaxomsmme npo6.

Komburaropuka u BepoATHOCTE. OCHOBHBIE KOMOGHHATOPHBIE upuHIMnEL - KomOuHaTOpHBIIH
IpUHIMIT croxxeHns. IlepectanoBku u couetanns. PopMAPOBAHUE MEPECTAHOBOK ¥ COUCTAHMIL.
Pasmemenns ¢ nosropennsamu. Pasmernenns Ges mosropenuit. [lepectanoBku ¢ [IOBTOPEHUSIMH,.
llepecranoskn 6e3 moBTOpeHuil, OCHOBHBIE HpaBHIIA KOMOMHATOpHKU. I[JaBHAas TeopeMa
koMbunaropuku (Teopema o BKmOueHMsIX W WCKmoueHMsX). Coderadus 6¢3 IIOBTOPEHUM,
Coueranus ¢ nmoBropeHusMi. Beenenne BepositHocTH. OGOGIIEHHDIE [ICPECTAHOBKN U COUETAHHS.
IlepecranoBky coueTanus ¢ MoBTOpeHneM, [IpUHITAT KIIETOK. Teopema baeiica. Ilerrn Mapxosa.
Hexoropbie crenmanpabie BOmpock! Teopun pexypern. OHOPOLHBIE TUHEHHBIC PEKYPPEHTHEIC
OTHOMIEHHS, HEOXHOPOXHBIC JHMHEHHBIC DEKYPPEHTHBIC OTHOIICHHS. KOHEYHBIC pasHOCTH.
®axTopuabHbIe MEOrOWIeHbI, CyMMUPOBAHHE Pa3HOCTEH,

Tema 10. AHaETHYECKAS MEXAHHKA

CHCTeMBI OTCHYETA W TCOMETPHYCCKHE XAPAKTEPUCTHKH IBHKCHHS (KIACCHYECKAsS KUHEMATHKA).
OCHOBHEIC MOHSTHS W TIPEITIOJIOKEHNAS KIACCHYECKOM MEXaHHKH. OCHOBHBIE 3a1aqd H METONbI
KIIaCCHIECKOH MeXaHHKH. OCHOBHBIE TCOPEMBI M 3aKOHBl MEXAHWKH (KOJIHHYCCTBO MBHIKCHHS,
“MOMEHT KOJIMYECTBA MBHKCHHS, KHHCTHYECKAs OHEPIHSA CHCTeMSbI). JIBUKCHEE MaTepHalbHOM
TOYKH B ICHTPanbHOM IONE (IPUMEP HCNONB30BAHUS 3aKOHOB COXpaHEHHMs). lIpuMmeHenue
OCHOBHBIX TCOPEM MEXAHMKHM B HCMHCPIHUAILHBIX CHCTEMAX OTCYeTd. IIpUMEHEHHE OCHOBHBIX
TEOPEM MEXAHUKH K JIBMXKEHUIO CUCTEM TIEPEMEHHON MacChl.

KosapuantHas Qopma ypasHemmit nsmxenus (ypasHerms Jlarpamxa). BriBon ypaBHEHUM
Jlarpanxa. Mccrenosanne ypanemuit Jlarpamka. Mcronb3osanue ypaBHeHUH Jlarpamxa s
OIHCAHUS JIBIOKCHUS CHCTEM C MEXAHHUYCCKAMHU CBA3AMH (KITaCCH(DUKAIAA MCXAHHUYECKUX CBSI3EH,
BO3MOXXHBIC W BUPTYaJIbHBIC [IEPEMCIICHUS ¥ CKOPOCTH, YUCJIO CTEIEHEH ¢BOOOABI B 0GOOMIEHHEIE
KOOPIMHATEL, MACANBHBIE CBA3H, UCTIONB3OBAHUE ypaBHEHUH Jlarpamka Iuis CHCTEM, CONCPIKAIINX
MEXaHHYCCKUE NOJIOHOMHBIC CBSI3H ). i

JuHamuka TBEpJOTO Tenma. PaBHOBeCHE M JIBHXCHHME BOJH3U MOTOKCHIS paBHOBecus. JInnelinoe
NpUOJIMKEHNE  YPAaBHCHHM, ONKMCHIBAIONMX JBIDKCHHE BOJH3H  TIOJOXKCHHS PaBHOBECHS.
YeroitunsoceTs paBHOBecus. OfIure MOHATHS 06 YCTONUHBOCTH. CyxnieHre 00 acCHMITOTHYECKOH



YCTOHYMBOCTH 110 TepBoMy UpubmmkeHuo. Kputepunm —acumirrorndeckoit YCTOHYHBOCTH
JIMHEHHOTO IPUONHKCHUS. YCTOHYIHBOCT PABHOBECHS! KOHCEPBATHBHON CHCTEMBL, 110TEHIMATBHBIC
SIMBI ¥ Gaphephl.  YCTOMYMBOCTE PABHOBECHS IHCCHIIATHBHON CHCTEMEL @Oynknus JsmyHosa.
JIBIOKCHIE KOHCEPBATHBHOM CHCTEMBI B MaJIOl OKPECTHOCTH IIOJI0KEHHS paBHOBecus (B IMHCHHOM
npubmkenny). JleficTBe BHEIIHeH CHUIBI, 3aBHUCSINEH SBHO OT BPEMCHH, HA IIPOU3BOJIBHYIO
CTAllMOHAPHYIO CHCTEMYy MpH €€ IBIOKCHHM BOJIM3M MOJIOXKEHHS YCTOMYMBOTO paBHOBECHS (B
JIMHEHHOM NPHUOIVDKCHHH ).

JIBIDKCHYE B TIOTEHIMANBHEIX TONsSIX. KaHoHWYeckye ypaBHeHus | aMHIBTOHA. IlepBric wHTETpAIIBI
mewxennst.  CxoOku  Ilyaccoma. Llukimdeckwe KOOPOMHATHL  DIEMEHTHI BapUAIMOHHOIO
ucuucieHus.  Jleiictue mo [amunsrony. Bapwaumus —meiicTsus, Bapranvonssnii npuHImI
l'ammibTona. CBs3b 3aKOHOB COXpaHEHHs (ITEPBBIX HHTETPAJIOB) CO CBOMCTBAMM IIPOCTPAHCTBA U
BpemeHH. Teopema Ommbl Herep. MuTerpanbHele HHBapHAHTHL (MHTETpaJbHEI WHBAPHAHT
Ilyaukape-Kaprana. YEuBepcaibHBIN UHTETpabHBIN HHBAPHAHT [Tyankape. OOpaTHBIC TEOPEMBI
TCOPHH WHTCrPaIbHBIX UHBAPMaHTOB. MHBapraHTHOCTH (hasoBoro oGbema. Teopema JImyBHILIS.
Krnaccumkanus MHTerpanbHBIX — HHBAPHAHTOB. Teopema Jlm Xayxyma). Karormueckne
npeobpasoBanusl. YpaBHCHHUs |'amuiibToHa-SIko6u. JIBIKeHHS B CTAIlMOHAPHOM MOTCHIUMAIIEHOM
rosie (KOHCEPBATUBHEIE H 060OIIEHHO-KOHCEPBATHRHEIE CHCTEMBEI).

Tema 11. DremMeHTHI TEH30pHOIO AaHAIHN3A

Kpusonmmeitasle koopauuarsl, KoBapuaHTHBIE © KOHTPaBapUAHTHBIC KOMIIOHEHTHI BEKTOPA.
lonstre o Tensope. MeTpruueckuii TEH30p U CBI3aHHBIC ¢ HAM COOTHOIICHISL, JIMCKpUMITHAH THBIIH
TeH30p.  Aurebpa  TeH30opoB. IIpocreifmme  cBoiicTBa TeH30pOB.  Hdubdepennuposanue
KOOpAMHATHRIX ~ TeH30poB. CumBonel  Kpucroddens. Kopapuantaoe I depeHIpoBaHuUE,
ColicTBa KoBapHaHTHOrO audGdepernmpoBanys. OCHOBHbIE UHTEIpaibHEIC U IU(pepeHnansape
onepar. OpToroHanbHBIE KOOpAMHATHL DU3MYECKHE KOMIIOHEHTHI TECH30pOB. CHMMETPHYHEBI
TEH30p BTOPOTO paHTa. I 1aBHEIC HAIIPABIICHHUS, [JIABHBIC 3HAYECHHS M HHBAPHAHTHL.

Tema 12. MexaHNKA CILUIOIIHLIX cpen

OOumwe  COOTHOMEHUS MEXaHWKH CIUIOMHBIX  Cpel. llpoctpancTBeHHBIC W MaTephabHEIE
KOOP/IMHATEI. 3aKOH JBMXKCHHS CIUIOWHON cpensl. [lofe BEKTOpa CKOPOCTH M ITOJE BEKTOpa
YCKOPEHHUs CINTOUIHOH cpexel. OnucaHue IBWKEHMs CIUIOLIHON cpembl MeTomoMm Jlarpamka u
MeTogoM OJinepa. DKBHBATECHTHOCTE 0GOMX TONXOMOB. J[BIDKEHHE YACTHIIBI CILIOLIHON CpEBbL.
Temsopsl  nedopmanun. MeBapuantsr jnedopMamuy. lVaBHble 3HAYCHHS W [IABHBIE OCH
Ac(opmanuy. YCIOBHS COBMECTHOCTH (CILIOMIHOCTH) nepopmarnyu, I'eoMeTpuuecky nHHEHHAS
MeXaHUKa (Teopus nedpopManuii). MrHOBEHHOE COCTOSHHE ABHKCHHS CILTOIIHOMN cpenel. Tenzop
CKOpocTH  meopmanmit, Pacnpenenenue ckopocTel B kumkod wactume, OGBEMHLIE H
NOBCPXHOCTHBIE CHIIBI. BEKTOp M TEeH30p HaNpsDKCHWH. 3aKOH COXPAHCHHS MACCHL YpapHeHue
HCDPA3pBIBHOCTH. YPAaBHEHWE JBIKCHHS CIUIONIHON Cpembl. 34KOH W3MEHEHHS KOJTHYECTRA
ABIDKCHUSA 1 3aKOH H3MCHCHHS MOMCHTA KOJIMYECTBA NBIDKCHHS. TeopeMa O KHHETHUCCKOH
sHepru. [lonsatue 06 onpenemsiomux ypasrenmsx. IIpocteiiime kmaccuyeckie CpEJIBL
“Teopust-ynpyroctn. O6001meHubIf 3ak0H I'yka. 3axon [ YKa JUI HU30TPOIHOTO0 OTHOPOLHOIO Tea.
YIpyrue NmOCTOSHHBIC M CBSI3b MEXKITY HUMH. Gopmyna Knaiinepona m popmyna KactumesHo.
Gopmyna berru. OCHOBHBIE YPaBHEHHS W 3a1auu TCOpUU yupyroctd. OCHOBHBIE ypaBHCHWUS
CTatuky ynpyroro tena. Ilpsmas W obpaTHas 3amada TEOPHM YIpPYToCTH. YpaBHeHHs YIPYIoro
paBHOBCCUs B mepememieHmsaX. OOmee peleHMe ypaBHCHWH B TepeMeIleHHsX. (OCHOBHEIC
YPaBHCHHUA TCOPUM YIPYrocTH B HampsokeHUsX. [lomyoOparmeii meron Cen-Bewana. ITpuammm
Cen-Benana. IIpocreitine 3ana4u Teopun ynpyrocra. MeTon cyneprosunuu. O0Lme TeopeMsl U
BAPWAIIMOHHBIC TIPUHIMAIIBL TCOPHHU YIpyrocTu. Teopema Knafiniepona. TeopeMa o eIHHCTBEHHOCTH
penichus. Teopema Bertn. Bapwarnuonnsie npuamumsr Ipusimn MHMHUMYMa IIOTCHIHAIBHOR
SHeprud. lIpHHIHUIT MMHEMYMa NTOTIONTHHTENLHON paGoTsl. BapraumoHHbIf npuHIMn PeliccHepa.
Meron Putma. Mertox ByGrosa-Ianepkuna. Meron Kanroposuua. Meron Tpebdna. Yparaerus
TCOpuH yNPYrocTH B KPUBOJIMHEHHBIX KOOp/WHarax. KOMIIOHEHTHI meTpuueckoro TeHsopa ©
caMBontbl Kpretoddenst 1ist HeKOTOPBIX OPTOTOHANBHBIX KPHBOIMHEHHBIX KOOpJMHAT. YpaBHEHHUS



B TIOJISIPHBIX KOOp/IMHATAX. YPaBHEHHS B IWIMHAPHYECKHX KOOPIWHATAX. YpPABHEHHS B
chepuuecknx koopauHarax. Kpydenne mpsiMbix OpycheB. [IOCTAHOBKA 3a7auM W OCHOBHBIE
ypaBHCHHL. [lepemernenus pu KPyHCHHN NPH3MATHYECKHX OPYChEB W TEOPEMA O LUPKYJISAIHH
KacareNbHOro  HalpsbkeHus. OyHKnmsS KpydeHus. TeopemMa © MakcUMyMme KacaTelIbHOTO
HanpsokeHust. MembpanHas anayorus. M3rub npsMerx 6pycses. 110cTaHOBKA 3a/[ad B OCHOBHBIC
ypasuerus. llentp msruba. Msru6 Opyca SMIMNTHYECKOTO ITOMEPEYHOro ceuenms. Msrumb Gpyca
IPAMOYTOJNIBHOTO  MONICPEYHOTO  cedyeHus. [[mockas 3amaua Teopum ymupyroctd. Ilmockas
nedopmanug. Dysknus Hanpspkeruid. [Iiockoe HampspkeHHOE cocTosHUE. OGOGICHHOS TIOCKOE
HAPSDKCHHOE  cocTosiHMe.  Ilepememienuss B miockofl 3amade. Teopema JleBu-Muueina.
llpencranenue Gurapmonndeckoi ¢ymximy. Ilmockas 3amaqa B JEKapTOBBIX KOOPAMHATAX.
Ilnockas 3anaua B MONAPHBIX KOOpAMHATaX. KoMiulekcHoe npencrapnenne QyHKIIMH HAIPSIKEHH.
Komimiekcnoe  mpencraBiieHHe  KOMIIOHEHT —TeH30pa HampsokeHmit  (Gopmynsr  Komocoma-
Mycxenunisuim). 3aj1a4a 0 BCCCTOPOHHEM PACTSHKCHHE IITOCKOCTH ¢ KPYTOBBIM OTBEPCTHEM.,
JHamMuKa naeanbHOR cpesbl. 3aKOHBI IBIDKCHUS HICATBHON JKUAKOCTH. YPaBHEHHE COCTOSHMS U
TCPMOJAMHAMHUYECKUE - BEJIMYMHBL. OOIMas TEOpHsS YCTaHOBHBINMXCS JBH)KCHHH HJIeaIbHBIX
xunkocte w rasos. Murerpan beprymm. Wuterpan Beprymnu s HecxuMaeMod Tskesoit
KuAKocTH. [ToTennmanerble TeueHns neansHoN xukoctr. Muterpan Komm-Jlarpanyxa. CroiicTea
rapMoHn4eckux GyHKUMH. 3amaya O IBIKEHWH chephl B OE3rpaHUYHOM OOBEME HJEATBHOH
HCCIKUMAEMOR KMIKOCTH. KOMIIEKCHBIE ITOTCHIMANBI MPOCTERINMX II0TOKOB. PelneHne 3amadn
oOTCKaHMs METONOM KOHQPOPMHBIX oToOpaxeHnui. [Tocrynar Xykosckoro-Uarnmsiruaa, ®opMyta
IUPKyIsiivd. [IpuMepsr npuMenerns MeToza KOHGOPMHBIX 0ToOpaxenui. OOTekaHne IIUICA U
wracTakd, Kpeutossie npodunn XKykosckoro-Uarisiruaa.

HHamuKa HeCKUMaeMoH B3KoH kuIKOCTH. HBIOTOHOBCKAS BSI3Kast AUJIKOCTE ¥ €€ PEOJIOTHICCKOE
ypaBHCHHE, Peonormdeckue 3aKOHBI HEHBIOTOHOBCKHX BS3KMX HECKHUMAEMBIX IKHAKOCTEH.
Ypasrerne Happe-CTokca JMHAMHUKH HBIOTOHOBCKOHM HeC:knMaeMmol cpembl, [lomobyie TeueHmi
BSI3KOW HECHKMMACMOM MuaAKocTH, OCHOBEI TEOPHH pa3MepHocTeil. [1-reopema, [IpuMepr! peneHuUs
ypasHenuit Hapbe-Crokca. Ilpocrelimme nuneltnsie 3agaun. UHrerpuposanue ypasHeHul Haspe-
CToKca: nuHeapu30BaHHbIE, ABTOMOETBHBIC M YHCIICHHBIE peltenust, O6Tekanne mapa Ipa MaJbIX
3HaYCHMAX uucna Pelinonbiuca; ¢popmyna Crokca u ee 06o0imenue. JIaMHHAPHEBINA MOTPAHMYHBIH
CIO¥ B HECKHMaeMOH kuikocTu. BianmmoseiicTBne komBekmmm u  udQy3sHH B HOTOKE
HECXKMMACMON BSI3KOH XUIKOCTH, JIaMMHAPHEIH 1TOTpaHHHHEIH ciiol. Beioa ypasuennit [Ipans
JBIDKECHUS BSI3KOW JKMJIKOCTH B JIAMUHAPHOM IOI'DAaHUYHOM cioe. [Ipocteiinue aBTOMOAENBHBIE
PCIICHUST yPaBHCHUHM JaMHUHAPHOTO MNOTPaHUYHOTO cjost. [lorpaHWyHbBl CI0M HA MPOMOIBHO
obrekaeMoit mractuHe. IIpuMepBhl MIOCKUX «CBOGOIHBIXY TIOIPAaHAYHBIX CIOEB: NalbHUH Ciel 3a
TEJIOM, (3aTOIICHHAs) CTPYH, OBIOMIas 3a TOYEUHBIM HCTOYHHUKOM, 3amadya O IIIOCKON PHCTEHHON
cTpye. OOumii crydaif TOYHBIX ABTOMOIENBHBIX PCINCHHM YPABHEHMH CTALMOHAPHOTO ILIOCKOTO
IIPUCTEHHOIO IIOrPaHUYHOTO CIIOSL,

Tema 13. MaremaTHtecKkoe MoAeJTHPOBAHNE B €CTECTBOZHAHHH

Hpocreiimue mMareMaTHIECKHE MOIENH U OCHOBHBIE TIOHATHS MATeMATHIECKOTO MOZEIHPOBAHHUSI.
" OyHIAMEHTAIBHBIC 3aKOHBI NIPUPOMILI M HPUMEPbl MOACNEH, TOIydaeMbIX U3 (yHIAMEHTATbHBIX
3aKOHOB TIPUPOIIbI (38KOH COXPAHEHHE MACCHI, COXPAHEHWC JHEPIUH, COXPAHCHWE YHCIA HYaCTHUIL,
COBMECTHOE NPUMEHCHUEC HECKOJIBKUX 3aKOHOB). BapHalMoHHBIC NPWHIAIIE H MaTeMAaTHUYCCKHE
mozenu. [IpuMepel mepapxuu MozeNiel. YHEBEpCalbHOCTh MaTeMaTMdecKuXx Mogeieit. Mojenmu
MEXaHUYECKHMX cucTeM. Mecnenosanne MmareMaTndeckux Moueseil. IlpuMeHene METOOB OLo0uS.
IpuHnan MakcuMyMa M TEOPEMBI CpaBHEHH. MeToj ocpenHenus. JIHCKPETHRIE MATEMAaTHUCCKHE
MOZCIIH. ’ ’

Tema 14. BeramcsieHust B cHCTEMAX KOMIBIOTEPHON aJIredphbl

OcHoBHble mpaBmiIa paboTel ¢ makeroM Maple, OCHOBHEIE BEIMHCIMTENbHBIE HAaBBIKH. OCHOBHBIE
XapakTepucTuku maketa. Otmauns B mpeonorusx MathCAD u Maple (cpaBHUTENBHBIH aHAIMS.
MaKkeToB). BHyTperuss cTpykTypa cpemsl Maple. Dkpanrbii naTepdeiic Maple. MeHIo KoMaH.
Crpoxka nuxrorpamm. CrpaBounas cucrema Maple,

Pemrenne anreOpanmdyecknx ypaBHEHHH. PellicHHe CHCTEMBI HeIMHEHHBIX ypaBHEHWiH. Perrcnue



TPaHCIICHICHTHBIX ~ypaBHEHHH. PemmecHue OOBIKHOBEHHBIX AUD(EPCHINATBHBIX YpaBHEHHUIL.
HucnerHoe  pemerwe  JMGOEPEHIMANBHEIX — ypaBHEHu#. PelmeHme  peKyppeHTHBIX — ©
dynxmoHaNEHBIX ypaBHeHuH. ['paduucckuie BosmoxHOCTH Maple.

Tema 15. OcHoBBI NporpaMvMHpoBaHUst Ha puMepe Python

OCHOBBI CHHTAKCHCA SI3bIKA IporpamMmuposanust Python, O630p 0CHOBHEIX THITOB faHHbBIX, Uncna u
JJeMEHTapHass MareMarvka. IlepemeHHBIe. VYCIOBHBIE BBIpAXEHHS M LHMKIBL  MAacCHBEL
Ompenenenns Gynxnmit. Momymu. Pexypeust. THIbl TaHHBIX. AJTOPUTMEI U CTPYKTYPa JAHHbIX.
O¢dexrusrocts. Copruposka u monck. Creku m odepemu. I[porpaMMHpOBaHHS Ha Python
(BBIYMCIICHUS M IEPEMEHHBIE, CTPOKH, CLIHCKH, KOPTEXKHU U CIOBAPH, IHKIIH, BCTPOCHHBIC ()YHKINHA
Python, monesmbie Moy Python, THioBEIe 3aja9u nporpammupoBanus Ha Python, 06BeKTHO-
OPUCHTHPOBAHHOE TporpammupoBanue Ha Python). Mmmopr m paGora ¢ Gubnuorexkamu (math,
random, numpy, pandas, matplotlib),

Bompocs! k cobecemoBanuio
1.Marprusr u onpenenureny. AnreGpandeckue ONepaluy Hajl MaTpPUIaMy. PaHT MarpHIIBl H €ro
Berapciaenne. OOparwas marpuiia. OCHOBHBIE CBOMCTBA —onpemenurened. AnreGpamdeckne
TOTIOTHEHUS 1 MUHOPEL. JINHEHHbBIE CHCTEMBI ypaBHEHHIA,
2 JIunentnpie, OwmmHeHHble M KBajpaTwuHble (GopMbl IlpuBeneHne KBagpaTWUHON (GOPMBI K
KaHOHMYICCKOMY BHIY. 3aKOH WHEPLMH KBaAPAaTHUHLIX (opM. TIOTOXKHTENBHO ONpeIeIcHHbIE
KBaJIpaTHYHEIC (QopMbl. KpuTepuit MOToKUTeIILHOM ONIpee/IEHHOCTH.
3. Ipoussommas n mapdepennman ¢ynximu. OCHOBHBIE TeopeMBI IHBPEPEHIUATEHOTO
UCUUCIICHUSL,
4.OCHOBHBIE ~ TEOPEMBI ~ HHTEIPAalbHOTO  WCHMCICHWS, IleppooOpasHas —(GYHKIHE U ee
Heompenenennbll wHTerpan. ®opmyna Heroroma — JleitGuuma, TexHHMKa HEONIpPENEIIEHHOTO
HHTETPUPOBAHNSL.
5. llpocrefimine METO/bI UHTErPUPOBAHMS OOBIKHOBEHHBIX JU((EPEHIUATFHEIX YpABHEHMH
HIEPBOI'O MTOPSIIKA.
6. JIuHeHHbIC OIHOPOITHBIE YPABHEHMs ¢ MOCTOSHHBIMA KO3(Q(UIHEHTaMH. XapaKTePHCTHUECKOE
ypaBHeHue, City4all IPOCTHIX M KPATHBIX KOPHEH XapakTePUCTHYECKOTO YPABHEHHS.
7. Heonxopomueie mwHeliHbIC ypaBHEHHs. IIOMCK 4YacTHOTO pelIeHHs IO BHY IIPABON YaCTH.
Meton BapuaIuu 10CTOSHHBIX.
8. OnHOMepHOe BONMHOBOE ypaBHeHHe. MHrerpan JlamamGepa. Permenme kpaeBbIX 3amad Juis
BOJIHOBOI'O YPaBHEHHS METOJIOM OTPayKEHHUH.
9. YpaBHEHMS AITUITHYECKOTO THITA. YpasHenus Jlamaca u [Tyaccona.
10. VpaHenus napaGonmdeckoro THIA. YpaBHEHHE pPaclipOCTPaHEHHsS TeIla B HW30TPOIHOM
TBCPAOM TEJIE U €r0 XapaKTEPUCTHKH,
11. Maremarnyeckue MOJCIM M UHCICHHBIC METOIBI. AMNNpokcuManus (yHknuid. UnciieHHOe
" Iuddepennmrposanue. Unciennoe WHTerpupoBaHue. UHCIEHHOE pelleHHe CHCTEM YpaBHCHHIL
(TMHEHHBIE CHCTEMBI, CHCTEMBI HEJIMHENHBIX YPaBHECHHUH ).
12. OGriknosennsle mudbepennnansuele ypapHenus. 3amada Komm, MeTombsl 4YHMCIEHHOTO
PENICHMs! (METOJ{ MAJIOTO MapaMeTpa, MeTo Aflamca, MeToIbl ceMeiicTBa Pynre-KyTra).
13. YucreHHbIE METOJIBI - PEITEHMS KPAeBBIX 3aja4 s OOBIKHOBEHHBIX NH((EPEHIAAILHBIX
YPaBHEHUH (METON CTPEBOb], YPaBHEHHMS BBICOKOTO MOPSKA, PA3HOCTHBI METON — JMHCHHBIE U
HEJTMHENHBIC 3a/1a4H), ) '
14. Crarncruueckas 06paGorka sxcnepumenta. OmuOKH JKCTIEpHMEHTa
15. Meton koHeyHbIX 371eMeHTOB. OCHOBHAS KOHUENIIMS METOMIA M €0 PeaIH3aLys.
16. Tlonsttne xomIIeKcHOTO UrcHa. MOLyIb U (haza KOMILIEKCHOTO uncia. OyAKIMH KOMITIEKCHOTO
MEPEMEHHOr0.  OCHOBHBIE ~ CBOHMCTBA  9€MEHTAapHBIX  (yHKOWH. IlpousBomHas  (YHKIHUH
KOMIUIEKCHOTO HEPEMEHHOTO. | €OMETPUUIECKIH CMBICT MOIYIIS M apTyMEHTa IPOM3BOIHOIM,
17. Ilowatne Qynximm u QyHKIMOHamA. DKCTpeMyMBbl (yHKIMOHana. IIpocTeimas 3anava



BApUAallIOHHOTO  MCYMCICHUs. Bapuanus QynxnuoHana. BelmmciieHue TepBod —BapHalun
MHTETPAIBHOTO (DYHKIIMOHANA. DKCTPEMaIH HHTETPAIsHOTO hyHKuHoHana, Ypapaerus Diinepa.
18. I'padbl, opuenTHpOBanHbIE rpadsl u jaepeBbs. Ipadbl. OpuenTnposannbic rpadsl Jlepesbs.
[TyTtwr 1 muxote! Sttnepa. Marpuiibl AHIHAEHTHOCTH U CMEKHOCTH,
19. KomGunaropuka 1 BepoATHOCTE. OCHOBHBIE KOMOHHATOPHBIE TPHWHITMILL KOMOGMHATOPHEIH
npuHIHI ciuoxenus. IlepecranoBku u coderanms. PopMUpOBaHKE TEPECTAHOBOK M COUECTAHUIH.
Pasmeruenns ¢ nosropernsMu. Pasmerrenns 6e3 TOBTOPEHUIA,
20. TaOnumel WUCTHHHOCTH, IIOTHKA, KOKA3aTENbCTBA. BBICKA3LIBAHHS M JIOTMUECKHE CBS3KH.
VYCIIOBHBIE  BBICKA3bIBAHMSA. OKBHBAICHTHBIC BBICKA3BLIBAHMS. AKCHOMATHUSCKHE CHUCTEMBL:
YMO3aK/IIOUCHHUS B JIOKA3aTCIIbCTRA,
21. HexoTopere crienuabHble BOIPOCH TEOPHH peKypcui. OIHOPOMHBIE IMHEHHEIE PEKYPPEHTHEIE
OTHOIICHUS. HeOmHOPOIHBIE IMHEHHBIC PEKYPPEHTHBIE OTHOIIEHHS.
22, OCHOBHBIE 33Ja9l U METOIBI KJIACCHUECKON MEXaHUKH.
23. Hcnone3oBanue ypaBHEHMH Jlarpamka JUlsd ONHCAHWS JBYDKCHHUS CHCTEM ¢ MEXaHHUECKAMH
CBA3SIMU (KTacCH(UKaIus MEXaHHUYECKHX CBS3€H, BO3MOXHBIC W BHpPTyasbHBIE TIEPEMCIICHHS H
CKOPOCTH, WYHCIIO CrelleHeld cBoOOABI M 00OOINCHHBIE KOOPJMHATEL, MJCalbHBIC CBS3M,
UCIIONb30BAHUE YpaBHEHMH JlarpaHxka JUIs cHCTEM, COMEPIKAILIMX MEXAaHWUYECKHE TOJOHOMHBIC
CBSI3H).
24. Kpusonuuelinbic koopyuHaThl, KoBapHaHTHBIC M KOHTPABAPWAHTHBIE KOMITOHEHTBI BEKTOPA.
ITonsTre o TeH30pe. MeTpuUuecKril TEH30p U CBI3aHHBIE ¢ HUM COOTHOIICHHS.
25, Tenmsopsr nmedopmaumu. VeBapuantsl medopmamun. ITaBHBIC 3HAYCHHS W IVIABHBIE OCH
Jnedopmaruu,
26. Teopust ympyroctu. O600meHHEIH 3aKkoH 'yka. 3akoH ['yka mis H30TPOITHOIO OTHOPOIHOTO
TeIa. YIIPyrue MOCTOSHHEIC U CBA3b MEXKIY HUMH.
27. AHM30TpPOIIHBIE CpeNbl. BHIBI aHH30TPOTIHH,
28. Ilpocrefimme 3ajaun Teopum ympyroctd. Mertop cymepnosuimun. O6Ime TEOpeMbl W
BapUALIMOHHbIE IPUHIINIIBI TEOPHU YIIPYTOCTH.
29. IDinockas pmedopmanus. DyHKOMS HaupsDkeHHH. [[mockoe HampsOKEHHOE —COCTOSIHUE.
O606menHOE MIOCKOE HAILIPSDKEHHOE COCTosTHUE, [lepemMentenns B TIIOCKOH 3aaue,
30. Ilpencrapnenne OurapmMoHmYecKoll GyHkimu. [lnockas 3amaua B JEKAPTOBBIX KOOPIMHATAX.
[Inockast 3aj1a4a B HOJIIPHBIX KOOPANHATAX.
31. 3ajaum 0 KOHLEHTpAUMM HANpPSDKCHWH. 3aj@4a O BCECTOPOHHEM DACTSKGHWH INIOCKOCTH C
KPYTOBBIM OTBEPCTHEM.
32. IIpoCTpaHCTBEHHBIE 3818491 TEOPHH YIPYTOCTH.
33. JlunaMuka UAeaIbHON CPEnbl. 3aKOHbI JABIKEHNS UICATBHOMN KUIKOCTH.
34. JluHamuKa HEC)KHMAacMOH BsI3KOM JKuMAKOCTH. HEIOTOHOBCKAs BS3Kas JKHIKOCTD U €€
PEOJIOrMUEeCKOe YpaBHEHHUE,
35. [Ilpocteilmue MareMarndeckue MONEIM W OCHOBHBIE IIOHATHS MATEMATHUECKOTO
MOJICIHPOBAHUSI.

736. Teopust nono6wust. I1-Teopema. Kpurepnn monobus Gu3ndecknx sBIeHHH.
37. Teopus TaMUHAPHOTO MTOTPAHUYHOTO CIIOSL.
38. [Ipocreitimme 3a/1a49i MEXaHUKA PA3PYHICHHS.
39. KoagdunueHThl HHTCHCHBHOCTH HANPSKEHWIH.
40. ViuBapuaHTHBIE HHTETPAITB] MEXAHUKH Pa3pYIICHH.

Cnncok pekoMeHyeMoii iureparypbl
Tema 1. Jluneiinas anreGpa U reomerpust
WUneun B.A., Kum I'/J1. Jluneitnas anrebpa u aHanutudeckas reometpus. M.: TTpocrext, 2015. 400
c .
Krerenuk JI.B. COopuuk 3amad o anamuTideckoii reomerpun. Cankr-Iletepbypr: Jlaus, 2020. 224
C.
Kocrpuxun A . Beenerme B anre6py. B 3-x gactax. U.1. Ocuossl anre6per. M.: MITHMO, 2020.



272 c.

Koctpuxnn A1, Benenue B anrebpy. B 3-x wactax. U.2. JInHeitnas airebpa. M.: MITHMO, 2018.
368 c.

Koctpuxkun A.M. Beemenue B anmre6py. B 3-x uactax. U.3. OcHOBHBIC CTPYKTYpPEI airedpst, M.:
MITHMO, 2018. 272 c.

Kypom AT, Kypc Bercmed amre6per. Camxr-Ilerepbypr:  Jlams, 2021. 432 .
http.//eqworld.ipmnet.ru/ru/library/mathematics/algebra.htm

Ipockypsiko M.B. C6opHNK 33134 10 JTHHEHHOM anrebpe. Canxr-Iletepbypr: Jlans, 2021. 476 ¢.
Gannees JI.K. Jlexuun no anrebpe. Cankr-Tlerep6ypr: Jlans, 2020. 416 c.

Tema 2. MaremaTtnueckuii aHa M3

Ouxrenronmsy ['M. Kype muddepenrmansioro u UHTCrpansHoro ucumcienus, T1.1. CaHkT-
ITerepOypr: Jlann, 2021. 608 c.

Ouxrenronenl ['M. Kype muddepenmuansaoro u UHTCTpaNbHOro ucuuciaenus, 1.2, CaHkr-
ITerepbypr: Jlams, 2021. 800 c.

Ounxrenromery I'M. Kype muddepennuansaoro n HUHTCTpanbHOro ucuucienus. 1.3, Camkr-
[etepbypr: Jlans, 2021. 656 c.

HonTpsarun JI.C. Arammis 6eCKOHEYHO MAIEIX, M. : URSS, 2018. 256 ¢.

Yurrekep O.T., Barcon Jhx.H. Kypc cospemennoro amammsa. B IByX dacrax. Y.1. OcHoBHBIE
onepanuu aHamu3a. . IT Tpaucnenaentasie dyuximmn. M.: URSS, 2015. 864 c.

XununH A, BoceMb nexnuii 1mo MaremMaTudeckomy a"aimsy. M.: URSS, 2020. 280 c.

Xunuwn A S1. Kparkuit kypc MareMaTHdaeckoro aganmsa. M. : URSS, 2021. 632 c.

Tema 3. O6bikHOBeHHbIE AU (PepeHIAILHBIE YPaBHCHHS

Amenbxun B.B. Tuddepennvansasie ypaBHeHuS B npunoxerusx. M.: URSS, 2021, 206 c.
Apronsn B.M. O6ikHOBeHHBIE nHMD(EpCHIHATBHbIE ypaBHenus. M.: MITHMO, 2018. 344 c.
Hb6parumor H.X. O6bIKHOBeHHBIE nH(bBepeHIHAIBHEIE YpaBHEHUS (TTOCOOHE TSI TIPAKTHIECKUX
3aHATHH). M.: MI'VHI" UM, M. I'yOkuna, 2005.
hitp://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

Herposeknit VLT Jlexruu mo 0GBIKHOBEHEBIM TU(dEpeHINaTLHEM ypaBHenusM. M.: URSS, 2017,
240 c.

Howtpsrun JI.C. OG6bIKHOBeHHBIE JH((EPEHIHATBHEIE ypasuenusa. M.: URSS, 2019 . 336 c.
http://eqworld.ipmnet.ru/ru/library/mathematics/ode htm

Cremanos  B.B. Kypc nubdepennumanereix —ypasenmit, M.: URSS, 2016. 512 «c.
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

Oummmios A.®. C60pHUK 3a1a4 110 Jud(epeHIHaTbHEM ypasaenusM. M.: URSS, 2019, 240 c.
Ouberomsn JL.3. Tubdepenumnansabie ypasuenus. M. ; URSS, 2021. 312 ¢.

Tema 4. YpaBaeHus B 9aCTHBIX IIPOH3BOIHBIX

Aptonex B.U. Jlekinu 06 ypaBHEHUAX ¢ YaCTHBIME npousBonHbMU. M.: MITHMO, 2017. 184.
Brapgumupos B.C., JKaputos B.B. VpasHEHHS MaTeMaTHIecKOH ¢umsukn. M.: ®usmatiur, 2008.
400 c.

Hoparnmor  H.X.  Asbyka rpynmosoro  amammsa. M. 3Hanme, 1989, 48 .
http://mechmath.ipmnet.ru/lib/?s=pde

V6parumos H.X. I'pynmer mpeo6pa3zoBanuil B MaTeMaTHIECKON ¢usuke. M.: Hayka, 1983. 280 c.
http://mechmath.ipmnet.ru/lib/?s=pde

Kavke 3. Cnpasounuk nmo auepeHtmanbibiM ypaBHEHASIM B HaCTHBIX POU3BOHBIX TIEPBOIO
nopstaka. M.: Hayxka, 1966.

Komsikos P.C., Iimmep "2.5., CwmumpuoR M.M. YpaBHEHMS B 9YaCTHBIX IIPOM3BOIHBIX
maremMaTuieckoi ¢pusuxu. M. Beicmmas mxoma, 1970. 710 c.

Kypaurt P. YpaBHEHHS ¢ 9aCTHEIME TPOH3BOIHBIME, M. : Mup, 1964, 832 c.

Muxun C.I. JluHeltHble ypaBHEHHS B YaCTHEIX IPOM3BOXHBIX. M.: Bhiciras mkona, 1977. 431 c.
Tuxono A.H., Camapcknii A.A. YpaBHEHHS MaTEMATHYECKOM ¢uzuxn. M.: Usn-so MI'Y, 2004.
800 c.

Tpuxomu ®. Jleknnu 10 ypaBHEHHSM B YacTHAIX IIPOU3BOMHBIX. M. H31a-BO WHOCTpaHHOM




IuTeparyper, 444 c.

Herposekuit U.T" Jlekiuy 06 ypaBHEHHAX ¢ 4aCTHRIMH IPOU3BOAHEIMH (3-¢ u3A1.). M.: Hayka, 1961,
400 c.

Hosnstunn A.JI. CupaBodHEK 10 JIMHEHHEM YPaBHCHUAM MaremMarndecko gpusnxu. M.: Ousmarir,
2001, http:Hmechma.th.ipmnet.ruf]ib;’?s=1}de_

Homsmmn AJT., XKypos A.M. Metojs: Pa3ACICHUS ICPEMCHHBIX M TOUHBIC PEIICHUS HEIHMHCHHDIX
YPaBHCHUH  MareMaTHuecKoi busukw, M.: HIIMex  PAH, 2020. 34 C.
http://mechmath.ipmnet.ru/lib/?s=pde

Honsanun A.JI., 3atines B.®. CrpaBovHHK 110 HeTUHEHHBIM YPaBHCHMSM MaTeMaTHUECKOH (DH3UKH:
Touneie perrenust, M. : dusmarnut, 2002, 432 c. http://mechmath.ipmnet.ruflibf‘?dee

Homsnur  A.Jl,, 3aitues B.OD., Kypos AWM. Meronsl peluenus HeIMHEHHBX YPaBHCHUII
MaTEMAaTHYCCKOM Gbuzuxn u MEXAHUKH, M.: Ousmarmur, 2005. 256 c.
http://mechmath.ipmnet.ru/lib/?s=pde

Tema 5. Yucnennnie Metomnl

Bpymumackuit K.B. Maremaruueckre 0cHOBEL BBIYHCIUTEIIBHON MEXAHUKM SKMOKOCTH, rasa u
I1a3MeL. Jlonronpynssii: M3natensekuii mom «Hnremnexry, 2017. 272 ¢.

Kamntkns H.H., Ansmwna B A, Yncnennsre meronsl. Knura 1. Yucnernsnii anamus. M. :
Axamemus, 2013. 304 ¢,

Kannrkun H.H., Kopsixer I1.B. Yncnenmsie meTozbl. Kunra 2. Metonsl MaTemarnueckoi bu3mKy,
M.: Akamemust, 2013. 306 c.

Kamryn A.B., Moposos E.M.,, [lampaecea M.A. ANSYS B pykax wHxeHepa: IIpakrtuueckoe
pykoBozacTBo. M.: URSS, 2021. 272 ¢.

Kaxawnep JI, Moymep K., Hom C. Yucennbre METOJIBI ¥ IpOrpaMMHoe obecneuerne, M.: Mup,
1998. 574 c.

Kyxymxanos B.H. UucneHHble METONB! B MCXaHHKE CIUIOMHBIX cped. Kype neximit, M.: Usn-so
MATH, 2006. 157 c.

Moposos E.M., Myitsumaex A 1O, llanckuit A.C. ANSYS B pykax wmxenepa. M.: URSS, 2018.
456 c.

Ipucexun B.IL, Pacropryes M. OcroBmr MCTO/Ia KOHCYHBIX J3JIEMEHTOB B MEXAHUKE
nedpopMupyeMbIx  Tell, Hosocubupek:  m3maresnnerso Hosocubupexoro  rocynapersentoro
TCXHUYECCKOTO YHUBEpcHuTeTa, 2010, 117 .

Pycuna JLI. BruwmcmmrensHas maremaruia, Yucnenusle MeTOnp! UHTETPUPOBAHUSl B PENICHHUS
AupbepEHINANEHEIX YPABHCHIN U CHCTEM. Canxr-ITerepbypr: Jlaus, 2021. 168 c.

Tema 6. Teopus pyrknuii KommIeKkcHOrO MEePEeMEHHOT0

Jlaspentpe M.A., 1lla6ar B.B. Metoxsr TCOPUH (QYHKITHH KOMILICKCHOTO nepemMenHoro. M.: Hayka,
1973 749 c. http://math.nw.rw/~pozharsky/3kype/FilesAdd/Lavrentey TFKP.pdf

Mapxkymesuy AU, Teopuns anamrruyeckux Gyuxrmii, M.: T octexuszar, 1950, 703 c.

Mapxymesnu A .U, Beenenue B TCOPHIO aHANMUTHYeCKUX (yHkrmit. M.: IIpocsemenue, 1977, 320
c.

[Ipusanor 1.1. Beeacuue B TCOPHIO (DYHKIWMH KOMIUIEKCHOTO TIEPEMEHHOTO, M. : URSS, 2021, 440
®

Ceemanxos AT, Tuxonos A.H. Teopust bynxkumii KoMIIeKCHORH IepeMeHHoR, M.: @usmariur,
2010. 319c¢.

IllaGar b.B. Beenenune B KOMIUTEKCHBI anatus. B 2-x qacTax. H.1. OyRKImy 01HOro NepeMeHHOTO.
M.: URSS, 2020. 344 c, -

[labar B.B. Beenenne B KOMIUICKCHBI aHayms3, B 2-x uacrax., U.2. OYHKIIMH HECKOJIBKHX
nepemensoro. M.: URSS, 2015. 464 ¢.

Tema 7. Bapuanuonnoe ucuncienue.,

l'enspann .M., ®omun C.B. Bapuanwonsoe ncuncrenne, M. : OusmarnuT, 1961,




Kpacros M.JI., Makapenko I'J1., Kucenes A V. Baprarmonsoe ucuanciicnue: 3amaul ¥ IpUMEPHI C
HOAPOOHBIMH PEIIECHUSIMH, M.: URSS, 2020. 168 c.
http://eqworld.ipmnet.ru/ru/library/mathematics/variational htm

JIrocrepunk JIA. Kparuaitiuue iaun, Bapuanionssie 3axaun, M. : URSS, 2020. 104 c.

IToax JI.C. BapuanuouHble UPUHIUIIET MEXAHUKH, WX Pa3sBUTHC U IPUMEHEHHE B Gusuke. M.:
URSS, 2017. 600 c.

Onbscromprr  JI.D. Bapnammonnoe — ucumcieHme. M. URSS, 2019. 208 e
http://eqgworld.ipmnet.ru/ru/library/mathematics/variational . htm

Tema 8. Teopus BeposiTHOCTEl ¥ MaTeMATHYECKAS CTATHCTHKA

Anor H., Cuencep Jix. BepositHocTHEIH MeTon. M.: Burowm, 2015, 320 c.

I'’mypman B.E. Teopust BeposiTHOCTE ! 1 MaTeMaTHYeCKas CTATHCTHKA, M. : IOpaiit, 2015. 480 c.
I'nepenwxo b.B. Kypce teopun sepostrocTn, JInGpoxom, 2011, 490 c.

Hepp B.S1. Teopust BeposiTHOCTEH M MaTeMaTHHeckas CTaTHCTHKA, Canxr-Tletrep6ypr: Jlans, 2021.
596 c.

Monuros JI. HecosepuieHnas ciyuaiinocts, Kax citydail  ympaBisieT Hamell SKH3HBIO. M.:
Fasrpu/livebook, 2010, 352 c.

I'ycesa E.H. Teopust BeposiTHOCTEH M MaTeMaTHuecKas CTATHCTHKA: [OnexTpoHHEIH pecype] yueb.
[Tocobme, M.: @JIIMHTA, 2011. -210¢, URL:http://www.biblioclub.ru

Kammenna B.H. Teopust BeposTHOCTel # MaremaTWyeckas CTATHCTHKA. Komnsrorepho-
OpPHEHTHPOBAaHHBIN  Kypc: [Qnexrponneit  pecype] M. Ipoda,  2008.  -471c.
URL:http://www.biblioclub.ru

Tema 9. MaremaTrnueckast JIOruKa u JHCKPETHAST MATEeMAaTHKA

Anjiepcon Jbk. JluckpeTHas MaTeMaruka 1 KOMOHHATOPUKAE. M. : Bunesamc, 2019, 960 c.

Bunenxnn  H.SI.  KomGumuaropuka. M.: Hayka, 1969. 328 «. https://ikfia.ysn.ru/wp-
content/uploads/2018/01/Vilenkin1969ru.pdf

Bunenxun H.5., Bunenxnn A H., Baenkns I1.A. KomGunaropuka, M.: MITHMO, 2019. 400 c.
I'paxem P., Kayr [., [laramsnk O, Korkpernas maremaruka, M. : Mup, 1998. 703 c.

Anor H., Cnencep Jlx. BepositHocTHEI#H MeTox. M.: Busom, 2015, 320 c.

Flajolet P., Sedgewick R. Analytic Combinatorics. Cambridge: Cambridge University Press, 2009.
826 p.

Tema 10. AHasTMTHYECKAS] MEXaHUKA

Ansepman MLA.  Kraccudeckas  Mmexanmka. M. Oumarmur, 2005. 380 «c.
http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical . htm

[antvaxep @.P. Jlekiuu 110 aHATHTHIECKON MeXaHuke, M. ®uzmatiut, 2008. 264 c.

Kuneaescknmit HA. Kype teopernueckoit mexanuk, T.1: KMHCMATHKa, CTaTHKA, JIMHAMHUKA TOYKH,
(2-e u3n.), M. Hayxa, 1977. http://eqworld.ipmnet.ru/ru/library/mechanics/theotretical htm
Kunsaesckuit HAA. Kype Teopernueckodl MexaHWkM, T.2: JMHAMHKA CHCTEMBI, aHaJlMTHYIeCKast
MCXaHHMKa, SICMCHTEl TCOPUH MOTCHIMAIld, MCXAHUKH CILTOLIHON CPEeNbl, CIIEIHANBHON 1 0OIIeH
TEOPUH OTHOCHUTEIIBHOCTH, M.: Hayka, 1977.
“http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical .htm
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