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Koax m HaumeHoBaHMe HampaBJ/ieHUs1 MOAroToBKH, npoduias: 38.05.02 TamoxxkeHHOE
neno, « TaMo)KkeHHBIE IIaTeX U U BaIIOTHOE PETYIMPOBAHUE»

KBanuduxanus (crenens) BoimyckHuKa: CrenuaiucT TaMOXEHHOTIO Jiesa

®opma o0yuenusi: OuHas

Llesib 0CBOCHMS JUCHMILIMHBI: CTIOCOOHOCTh IPUMEHATh KPUTUYECKUH aHAIIN3
MH(POPMALIMU U CUCTEMHBIN TIOAXO/ IS pelIeHus MpodecCuoHanbHbIX 3a1a4

ILnan kypca:

Pa3znes 1. JIuneitnasi ajredopa ¢ 3jieMeHTAMHU AHAJTUTHYECKON reoMeTpUum

Tema 1. MaTpuubl 1 onpeaeJuTe/IH.

OcHoBHbIE cBeieHus 0 Matpunax. Onepauuu Hajg Marpunamu. OnpenenuTenu KBaJIpaTHbIX
Matpull. CBoiicTBa ornpenenuteneit. O0partHas marpuiia. Panr MaTpuiisl.

Tema 2. CucreMbl JMHEHHbIX YPABHEHHH.

OcHoBHble TOHATHA M onpeneneHusa. CucreMa n  JIMHEHHBIX YpaBHEHUH C n
nepeMeHHbIMU. MeTton oOpartHoit marpunibl u dopmyssl Kpamepa. Metoxn ['aycca. Cucrema m
JIMHEHUHBIX YpaBHEHUH ¢ n niepeMeHHbIMU. CHCTEMBI JIMHEWMHBIX OJJHOPOJHBIX YPaBHEHHUH.

Tema 3. BekTopa Ha VIOCKOCTH U B IPOCTPAHCTBE.

[TonsTHA 11 - MEPHOTO BEKTOpa M BEKTOPHOIO MPOCTpaHcTBA. CKalIsPHOE U BEKTOPHOE
npousBeneHue. PasmepHOCTh M 0a3uc BEKTOPHOro (JIMHEHHOro) mpocTpaHcTBa. I[lepexonm k
HOBOMY Oasmcy. EBkimaoBo mpoctpancTBo. JInneidHbsie omnepatopbl. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHbBIE 3HAYEHUS JTMHEWHOTO OIepaTopa.

Tema 4. DileMeHTBI aHATUTHYECKOH IreOMeTPHUH.

Cuctemsbl koopauHat. [Ipocreiiye 3a1aun aHATUTHYECKONW TeOMETpUU. AnreOpanveckue
JINHUM TIEPBOTO NOPSI/IKA. YPaBHEHUE NIPSAMOM Ha IJIOCKOCTH. B3aMMHOE pacIionoKeHne IpsiMbIX
u To4ek. AnreOpanyeckue JUHUHM BTOpOro mopsiaka. OKpyKHOCTb W 3iuunc. ['umepbona u
napabosna. [ImockocTh 1 npsiMasi B IPOCTPAHCTBE.

Pa3gen 2. MareMaTnuecKHii aHAJIN3

Tema S. @yHKUMH OHO NTEePEMEHHOM.

[Tonsitue pynkuun. OCHOBHBIE CBOMCTBA (DYHKIIUN U UX KIacCU(DUKAIUA. DJIeMEHTapHbIC
¢ynkuun. IlpeobpasoBanue rpadukoB. IlonsTie wmcnoBoil mocnemoBarenbHOCTH. Ilpexen
GYHKIIMM M YHCJIOBOM MOCIIEOBATENIbHOCTH. beckoHeYyHO Majble U OECKOHEYHO OoJjblline
BelnuunHbl. OCHOBHBIE TEOpEMBbl O IIpenenax. 3aMedarenbHble npenenbl. HenpepblBHOCTD
GyHKIIUN.

Tema 6. IndpepenuuaibHoe ncunciaeHue.

[Tonsitue mpousBogHodt  Qynkuuu. OcHOBHble TmpaBwia  Au(EpeHINPOBAHUS.
[TpousBoanast crnoxHoOi W oOparHOW (yHkumid. ITpom3BogHBIE HESIBHOW W MapaMeTpUYECKH
3aganHoi (QyHkuuu. [lonsTue npousBogHBIX BhICIIUX MOpsiaAkoB. Juddepennman QyHkuuu.
[Tpumenenue nuddepennurana B NpUOIMKEHHBIX BbhruncieHusx. [lonsarue o quddepennnanax
BbICIIUX TOpsiakoB. OcHoBHbIE Teopembl nuddepennuansuoro wucuucienus. Ilpasuio
Jlonutans. Bo3zpacranue u yobiBanue QpyHKIHMA. XapakTepHble TOUKH (PYHKIMA U XapaKTepHbIE
JUHUU UX TpadukoB (AKCTpeMyM (HYHKIIUU, HAUOOJbIEe U HAMMEHbIIIEe 3HAYCHUS (DYHKIIMHA Ha
OTpE3KE U MHTEPBAJIE, BHIMYKIOCTh (DYHKIIMH, TOYKH Nepernda, acUMITOTHI rpaduka QyHKIHN).
OO6mas cxema uccaenoBaHusl GYHKIUNA U TOCTPOCHUS UX TPAPHUKOB.

Tema 7. UuTEerpasbHOE HCYUCICHHE.



[Tonarus nmepBooOpa3HOil U HeompeeneHHOro uHTerpaina. CBoicTBa HEONpeIeIeHHOTO
uHTerpana. Mero/ipl UHTErpUpOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METO/I HHTETPUPOBAHUS T10
YacTsM, MHTETPUPOBAHHE MPOCTEHUIIMX palMOHAIBHBIX Jpo0Oel, MHTErpupOBaHHE HEKOTOPBIX
BUJIOB HUPPALMOHAJILHOCTEH, HHTErpUpOBaHHE TpUTOHOMeTpuueckux GyHkuuii). Ilonstue
onpeneneHHoro uHTerpana. CBoicTBa ONpeeIeHHOro nHTerpana. OnpeneneHHblii HHTErpall Kak
¢byukuust  BepxHero npexaena. ®opmyna Hprotona-JleiiOHuma. MeToabl  BBIUMCIECHUS
OIpeeIEHHOT0 UHTETpasia (3aMeHa epeMEeHHON M MHTErPUPOBAHUE 10 YaCTAM B OIIPEEICHHOM
uHTerpane). HecoOGcTBeHHbIe UHTErpaibl. [eoMeTpuyeckue MPUIIOKEHUS OIPEeIeHHOTO
UHTETpaa.

Tema 8. Psaabl.

[Tonarue uuncnoBoro psga. OcHoBHble cBoiicTBa psioB. HeoOXxoaumelid mpH3HAK
cXoauMOocCTH psna. [Ipu3Haku CXOMUMOCTH PSIOB C HEOTPULIATEbHBIMY WieHaMHU. AOCOIIOTHAS
U YCJOBHAas CXOAMMOCTb 3HAKONepeMeHHBIX psnoB. Ilpu3nak cxomumoctu JleiOHuna ams
3HaKo4epeayromnierocs psga. Crenennsie psabl. Teopema Abens. CBOICTBA CTEMEHHBIX PSJIOB.
Pannyc cxomumocTu creneHHoro psana. Paasl Maknopena u Telnopa.

Tema 9. ®yHKIMH HECKOJIBKHUX NePEeMEHHBbIX.

[Tonatus QyHKIMM HECKONBKUX NepeMeHHbIX. [Ipenen M HenpephIBHOCTH (DYHKIIMU.
YactHble mpou3BOAHbIE U MONHBIN quddepernunan ynkuuu. [IpousBogHas 1Mo HampaBiIEHUIO,
rpajieHT QYHKIUH. DKCTPEMYMbI (QYHKIIUIH MHOTUX MI€PEMEHHBIX, HEOOXOIMMOE U TI0CTATOYHOE
YCJIOBHUE DJKCTpeMyMa. YCIOBHBIM »KCcTpeMyM. Meron wmHoxkutened Jlarpamxka. Ilonsitue
NBOWHOrO wuHTerpasa. CBeleHUE [BOMHOIO HUHTETrpasa K MOBTOpHOMY. ['‘eomeTpuueckas
MHTepIIpeTalys JBOMHOro HHTErpaa.

Tema 10. ludpdepenunanbubie ypaBHEHHS .

OcHoBHble noHATHS. OOIIee U YacTHbIE pEeIIeHUs OOBIKHOBEHHBIX IU((depeHIInaTIbHbIX
ypaBHeHuidd. Jluddepenunanbupie ypaBHeHUs mepBoro mopsaaka. 3amgaya Kommwm (ycioBue
CYIIECTBOBAaHMS U €IUHCTBEHHOCTH peueHus). Hemonmueie nuddepeHnmanbubie ypaBHEHUS
nepsoro mnopsaka. uddepeHunanbHple ypaBHEHHs IMEPBOrO MOPsIKAa C pasIelsioMMUCS
nepeMeHHbIMU.  JluHelHble — nuddepeHIManbHbIe  ypaBHEHUS ~ NEPBOrO  MOPAIKA.
Juddepennmanbaple  ypaBHEHHsS BTOPOTO TMOPSAKA, JIONMYCKAIOIIUME TOHWKEHHE TMOpPSIKa.
JudpdepenunanbHble ypaBHEHUS! BTOPOTO HOPSAKA C MOCTOSHHBIMUA KO3 PHUIIMEHTaMU.

Pasnen 3. Teopusi BepoOATHOCTEH M MAaTEeMaTHYeCKAas CTATHCTHKA

Tema 11. Cnyqaiinbie coObITHS.

OcHoBHbIE IOHATHS TeOpUH BeposiTHOCTeN. CitydaiiHble coObITUS. BeposTHOCTD COOBITHS
(Kmaccuyeckoe, CTAaTUCTUUECKOE U TE€OMETPUYECKOE OINPEIENICHUS BEPOSITHOCTH). TeopeMsl
CIIOKEHMSI BEPOSTHOCTEH. YCIOBHAas BEPOATHOCTb. TeopeMa YMHOKEHUS BEpPOSTHOCTEM.
HezaBucumbie coObitusi. ®opmyna mnomHol BepositHocTH. Dopmyna baiieca. IloBropHbIE
He3aBucuMble ucnblTanus. @opmyna beprymum. JlokaneHas n uHTErpanbHas TeopeMsl MyaBpa-
Jlarumaca. TeopeTHKO-MHOXKECTBEHHAsi TPAKTOBKA OCHOBHBIX IIOHATHM M aKCHOMaTHYECKOe
ITIOCTPOECHUE TEOPUHU BEPOATHOCTEN.

Tema 12. Ciryuyaiinbie BeJHYHHBI.

JluckpeTHple W HENpepbIBHBIE CIIydaliHble BEJIWYMHBL. @DYHKIUSA pacrpeacsieHus
Clly4yalHOM BenuuuHbl. [IIOTHOCTBH pacmpeneneHus HENpPEepbIBHONM CIIy4YalHOM BEJIMYUHBI.
UucnoBble XapaKTEpPUCTUKU CIy4YalHBIX BEIMYHMH: MATEeMAaTHYECKOE OXXHMJIaHHUE, IHCIIEepPCHs,
CpelHee KBaJpaTU4ecKoe OTKIOHeHue. Mx cBoiictBa. HaganbHble M LEHTpaJbHBIE MOMEHTBI
CIIy4alHbIX BeIW4MH. OCHOBHBIE 3aKOHBI PACIIPENEIICHHS CIyYalHbIX BEJIMYUH: PAaBHOMEPHOE,
bepnymnu, I[lyaccona, sxcrioHeHIImanpHoe, HopMmaiabHoe. HepaBencTBa MapkoBa u UeOsbliieBa.

Tema 13. OcHOBBI MATEMATHYECKOH CTATUCTHKH.

3aaud M OCHOBHBIC TIOHATHS CTaTUCTUKU. BpiOopounslii wmeron. ['eHepanbHas
COBOKYITHOCTb M BBIOOpKA, BAPHALIMOHHBIM Psij, MOJIMIOH YacTOT, TUCTOTpaMMa, SMIHpUYecKas
(cratuctuueckasi) GyHKIMS —pacrpeneneHus. UYWCIIoBble  XapaKTEpPUCTUKH  BBIOOPOYHOIO
pacIpeeneHusl.



[lonatue o0 olueHke mnapaMeTpoB. XapaKTEPUCTUKU OIICHOK. MeToJpl HaXOXKIEHHS
OLIGHOK: METOJ MOMEHTOB, METOJ MAaKCHUMalbHOTO TWPaBJIONOA00Ms, METO] HaMMEHbIINX
KBaJIpaToB.

[TonsiTue 00 WHTEpBaJbHOM OllEHKE HapaMeTpoB. JloBepuTenbHass BEpOATHOCTb U
JIOBEPUTEIIbHBIN HHTEPBAJL.

Tema 14. IIpoBepka cTaTHCTHYECKHUX TMIIOTE3.

[IpunHiun npaktuueckol yBepeHHOCTH. [loHsATHE cTaTHCTHYecKOW rumotessl. OOmas
CXeMa MpPOBEPKH CTAaTUCTHYECKOW Trumote3bl. [IpoBepka rumore3 O paBeHCTBE CPENHHUX H
JMCIIepCUil JBYX COBOKYNMHOCTeW. IIpoBepka rumore3 o 3akoHE pachpenesleHus BbIOOPKU.
[TpoBepka rumote3 06 OJHOPOTHOCTH BEIOOPOK.

@DopMbl TEKYLIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTeCTAlMU:
Texymmii koHTpOIb - onpoc (O), koHTponbHas padorta (K).
[TpomexyToUuHast aTTecTaIHs — YK3aMeH.
B pe3ysbTaTe 0cBOeHUSs IMCHUILUIMHBI Y CTYI€HTOB I0JKHbI ObITh C()OPMHUPOBAHBI:

YK OC 1.2:
Ha YPOBHE 3HAHMIi: CUCTEMA, CBOMCTBA CUCTEM, Kilaccu(UKalMs CUCTEM, CUCTEMHBIN MOJIXO]L,
MPUHIUITBI CHCTEMHOTO MOAX0/a
Ha YPOBHE YMEHHIi: KpUTEPHAJILHO OLIEHUBATh HH(OPMAIUIO

I/IH(l)OpMaI_II/IOHHBIe TEXHOJIOI'UH, ITPOrpaMMHOC O6€CH€‘ICHI/IC, MaTCepUuaIbHO-TCXHUYCCKasA
63.321, OLCHOYHBIC CpCACTBA, HGO6XOI[I/IMBIG AJi1 OCBOCHUS AOWCHUIUIMHBI aJallTUPOBAHBI IJIA
o6yqaloumxc;1 HHBAJINJ0B U o6yqa}oumxc;1 C OrpaHU4YC€HHBIMH BO3MOXXHOCTAMM 3J0POBbA.
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