Annortanus guctuiuinabl C.1.1.9 Jlucuunnuna. MatemaTrnka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
oOpasoBarenbHON nporpamMMe "be30macHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM KPUTHUECKH BAXKHBIX
00BbEeKTOB"  HampaBJCHUS  MMOJATOTOBKH "10.05.03 HudpopmanuoHHas  0€30MaCHOCTH
aBTOMAaTU3UPOBAHHBIX CHCTEM".

Juctunnuua u3ydaercs B 1, 2, 3 cemectpe. OOmas TpyAO€MKOCTh AUCHUUIUIMHBI COCTaBISET
504/14 yacos/3.eq. CamocrosiTenbHas padoTa 3aKJII0YAeTCs B BBHIMOJIHEHUH PaldOT, yKa3aHHBIX B
pazaene 4.

B xonme u3yueHus AMCHUIUIMHBI OCYIIECTBISICTCS TEKYIIUH KOHTPOIb B (hOpMe TEXHOJIOTHH
PEUTHUHTOBOTO KOHTPOJII B COOTBETCTBHH C TEXHOJIOTHYECKON KapThl TUCHUILIAHBI, Pa3MEIeHHON
Ha JJIEKTPOHHOM Kypce, a TaKKe MPOMEKYTOUYHBIA KOHTPOIb B (hopMe OauibHO-pEeHTHUHTOBBIM
KOHTPOJTb, YK3aMEH.

[{enbro U3yueHus: AUCHUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIONINX KOMITETESHITHI:

1. OIIK-3 CnocobeH HCToib30BaTh MaTeMaTHYECKUE METO/bl, HEOOXOAUMBIC IS PEIICHUS
3a/1a4 npodecCUOHANTBHON 1eATeThHOCTH
2. VYK-1 CnocobeH ocymecTBIATh KPUTHUECKHI aHAINW3 MPOOJEMHBIX CUTyaIluii Ha OCHOBE

CHCTEMHOTI'0 TIOJIX0/1a, BEIPA0AThIBATh CTPATETUIO ICHCTBHIMA
B xoze u3ydeHuss AMCLUIIIIMHBI IOCIEA0BATENbHO PACCMATPUBAKOTCS TEMBI:

1. Matpunbl. Omnepanuun  Hax Marpunamu. CBolicTBa  omepanuii  HajJA — MaTpPHUIAMH.
Omnpenenurenu Matpull. OCHOBHBIE CBOWMCTBA ompenenuteneid. OnpenenuTend MaTpull
BTOPOTO M TPEThEero MopsAakoB. OrmpenenuTenud MaTpull - Oro mnopsaka. MeToasl
BBIYMCIICHUS ONIPEAECIUTENIEH MaTPULl - Or0O MOPSIIKa
Panr matpuisl. Metospl BerauciaeHus panra Matpuibl. OOpaTHas MaTpHIia.

Cucrempl nuHeWHbIX ypaBHeHull. Teopema Kponekepa-Kanemm. Metong Kpawmepa.
MaTpuuHbIii c10co0 perIeHns CUCTEM JINHEHHBIX YpaBHEHUI

4. DOKBHUBaJICHTHBIE TpeoOpa3oBanus cucreM. Metox ["aycca.

5. HccnenoBanue cucreM TMHEHHBIX ypaBHeHUH. OO011iee pelieHrne CUCTEMBI.

6. Onnopoansie cucteMbl. DyH/IaMEHTaNIbHASL CUCTEMA PELICHUM.

7. Jlunelinoe (BEKTOpPHOE) MPOCTPAHCTBO. TpexMepHOe MPOCTpaHCTBO. Bektopsl. JInHeiHbIC
ornepanuu HajJ BekTopamu. JInHelHO-He3aBUCUMBIE cUCTeMbI BeKTOpoB. basuc. CkanspHoe
MIPOU3BEJICHNE BEKTOPOB U €r0 CBOMCTBA.

8. BexTopHOe mpou3BeneHHE IBYX BEKTOPOB, €ro cBoiicTBa. CMEIIaHHOE NPOU3BEICHHE
BEKTOPOB, €r0 CBOMCTBA

9. ToYKM M KOOpPAMHATBHI Ha IUIOCKOCTU. YPaBHEHHE NPAMOM Ha IUIOCKOCTH. [IpsAmas Ha
IJIOCKOCTH. YPAaBHEHUs IUIOCKOCTH. YpaBHEHHsA NpsMoi B mpoctpaHctBe. llpsmas u
IJIOCKOCTh B IPOCTPAHCTBE

10.  IloepxHoctu BTOporo mnopsaka. [lonsgpHas W IUIMHIApPUYECKAs CHCTEMbI KOOPIWHAT.
[unuHapuyeckue NOBEPXHOCTU. MeTo napajliebHbIX CEYCHUN

11. MmuoxecTBa. OyHKIUA.

12. [TocnenoBarenvHocTu. Ilpenen mocnemoBarenbHOcTH. [lpenen ¢ynkmuu. beckoHewHO

Mauble QyHKIIMH. DKBUBAJICHTHBIE OECKOHEUHO MaJible (DyHKIIHH.
[TepBrIil 3aMedaTenbHbBIN TIPEAET U €ro cliencTBUA. BTopoil 3aMedaTenbHbIi Tpeaea U ero
CJIEJICTBUE.

13.  HenpepbIBHOCTH ()YHKIIHH.

14.  Tlpowmsoanas ¢pyukmuu. Huddepenuman Gynkmnuu. Uccnegopanue GyHKIU Mpu moMOIIH
IIPOU3BOJHBIX.
15.  IIpousBoaHble BhICIIKX MOPsAKOB. g depeHnnanbl BHICIINX MOPSIKOB.

16.  ®dyHKIUU HECKOIBKUX NepeMeHHBIX. O0macTh onpeaenenus. [Ipenen pyHkiun.
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YacTtHble IMPONU3BOAHBIC Q)YHKHI/II/I HECKOJIBKHUX ICPEMCHHBIX.

KommnekcHble uucna. Anredpanueckas , TPUFOHOMETpHUYECKas , MOKaszaTesbHas (opma
KOMIUIEKCHOTO 4Mcia. [IeHCTBHS C KOMIUIEKCHBIMH YHCJIaMU: CIOKEHHME, BBIYUTAHUE,
YMHOXKEHHE, ejaeHue. M3Biieuenne KOpHsa U3 KOMIUIEKCHOT'O YHCIIA.

Heonpenenennsiii unterpan. OCHOBHBIE METObI MHTErpupoBaHus. MHTerpupoBanue mo
YacTsAM.

WuTerpupoBanue paroHaIbHBIX IpOOeH.

WuTerpupoBanue TPUTOHOMETPHUYECKUX (YHKUMK. MHTErpupoBaHHWE HPpPALMOHATBHBIX
¢dbyukamii. "bepymmuecs" u "HeOepyuecs" HHTETpab.
OnpeneneHHblil MHTErpajl: OCHOBHBIE TOHSTHS.

OmnpeneneHHbIi HHTETPAT: OCHOBHBIEC OHATHS, (hopmyna Hetorona-Jlelionuna. CBoWCTBa.
HecoGcTBeHHBIE HHTETPAIIBI.

OO6ume cenenus o auddepeHIMaIbHbIX ypaBHeHUsAX. JuddepeHnuanbable ypaBHEHUs
MIEPBOTO TOPSIKA.

VYpaBHeHUsI ¢ pa3AesIoIUMUCS TnepeMeHHbIMU. OnpHopoaHble nudepeHaabHbIe
ypaBHEHHUSL.

JIuneiinble ogHopoaHble 1Y 2-ro nopsaka.

Jluneiinpie HeogHopoausie JY 2-ro mnopsaka. Merox BapuanuM NPOU3BOJIBHBIX
ITOCTOSIHHBIX.

Wuterpuposanue JIH/Y BTOporo mopsiika ¢ MOCTOSHHBIMU KO3((UIIMEHTaMH U NpaBoOn
4acThIO CIIELIMATIBHOTO BUJIA.

JIuHeitHbIe OJHOPOAHBIE CUCTEMBI TU(PepeHIINATBHBIX YPAaBHEHUH.

Uucnosble psiibl: OCHOBHBIC IOHATHUS, CBOMCTBA PANOB, PsAJl TEOMETPUUYECKON IIPOrPECCHH,
HEOOXOIUMBIA MpPHU3HAK CXOAUMOCTH, TapMOHUYECKHI psl, O0CTaTOYHbIE MPU3HAKU
CpaBHEHMSI 3HAKOTIOCTOSHHBIX PAJOB, MPU3HAK CXOAMMOCTH Jlanambepa 3HaKONOCTOSHHBIX
PAIOB, paIUKAIBHBINA TPU3HAK CXOAUMOCTH KON 3HaKOIMOCTOSIHHBIX PSAOB.
WNuTerpanpHplii mpu3HaK cxoauMocTd KomM 3HAKOMOCTOSIHHBIX PSIOB, OOOOIIECHHBIH
FapMOHUYECKUH psiJl, OCHOBHBbIE IOHSTHUS 3HAKOUEPEAYIOUIMXCS W 3HAKOIEPEMEHHbIX
PA10B, IPU3HAK cXoAuMOocTH JIeiOHMIIa 3HaKoYepeayIoIIerocs psijia, oOMmui JOCTATOUHBIN
MPU3HAK CXOJUMOCTU 3HAKOIEPEMEHHBIX PAIOB, a0COJIOTHAs M YCJIOBHAsl CXOJIUMOCTHU
YHCIOBBIX pAa0B. CBOICTBAa aOCOMIOTHO CXOASAIINXCS PAIOB.

OyHKIMOHANBHBIE Psi/ibl (OCHOBHBIE MOHSTHSA), CXOAUMOCTh CTEMEHHBIX PAIOB (TeopemMa
Abens, “HTepBal U PaNyCc CXOJUMOCTH CTETIIEHHOTO PsiJia, CBOMCTBA CTETIEHHBIX PSI0OB)
Paznoxxenne ¢ynkmuii B creneHHbie psaabl (psasl Telmopa m MakiiopeHa), HEKOTOpPbIC
NPUIIOKEHUSI CTENECHHBIX psAoB (MpUOMMKEHHOE BBIYMCICHUE 3HAYCHUN (DyHKIHH,
NpUOIMKEHHOE BBIUMCIICHUE ONPEJECICHHbIX WHTErpajioB, MPUOIIKEHHOE peLIeHHUe
muddepeHInanbHbIX ypaBHEHUN)

Psaner dypobe (neprognueckre QyHKIMH, IEPUOJUUECKHUE MPOLIECCHI, TPUTOHOMETPUYECKHI
psan dypswe), pasnoxenue B psag Pypee 2?7-nepuoauueckux GyHKUIUH, Teopema Jupuxie,
pasznoxenue B psang Pypbe yeTHbIX W HedeTHbIX DyHKIMH, pasnoxeHue B pax DPypbe
(GyHKIMH TPOU3BOJIBHOTO IIEpHOJIA.

[Tonstue mHOkecTBa. CmocoObl 3amanus MHOXecTB. I[logmHokecTtBa. Ormepanuu Han
MHO>KECTBaMHU. 3aKOHBI ONEPALMK HaJ MHOXeCTBaMH. MOIIHOCTh MHOKECTBA. JleKapTOBO
npousBeneHne MHOxecTB. CoorBercTBUsl. DyHKIMKU. buHapHbie oTHOmEeHUs. OTHOIICHUS
9KBHMBAJIEHTHOCTHU U Mopsiaka. Kiacchl 5KBUBalIeHTHOCTH.

OcHoBHBIE TpaBuiIa KoMOuHaTOpuku. CodeTaHus, pa3MEUIEHUS M TEPECTAHOBKH C
NOBTOpeHUsIMH U 6e3 nmosropenuil. bunom Hetotona. Tpeyronsuuk Ilackans.
BrickaszpiBanus. Onepannu Haja BeickasbpiBanmsiMu. Lltpux Hleddepa, crpenka Ilupca,
KoJblieBass cyMMa. OCHOBHBIE 3aKOHBI, ONPEAEIAIONINE CBOMCTBA BBEACHHBIX JIOTHYECKUX
onepanuid.

byneBbl ¢ynkuuu. CBoiicTBa 3yeMeHTapHbIX OyneBbIX (GYHKUMN. J[M3BIOHKTUBHBIE WU
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KOHBIOHKTHBHbIE HOpMalibHble (Qopmbl anredpsl BbickasbiBanuil. CAH® u CKHO.
Muorounenst Xerankuna. [lomHora cucrembr OyneBbix ¢yHkuuidi. Teopema Ilocra.
Munumusanus 0ynessix ¢ynkiuii. Kapter Kapno. Meton Kpaiina.

OcHoBHBIE TIOHATHS TeopuH rpadoB. MaTpuuHoe 3amaHue rpada: MaTpHULbl CMEKHOCTH,
uHIMIeHTHOCTU. CteneHu BepiinH. CBsi3HOCTH rpadoB. MeTpuueckue XapaKTepUCTUKU
rpadoB. OpueHrupoBanusie rpadpl. DitnepoBsl rpadsl. ['aMuabTOHOBHI Tpadsl. JlepeBbs.
CpoiicTBa nepeBbeB. buHapHble JepeBbs M HMX INpUMEHEHHe. B3BelieHHble Tpadsbl.
ANTropUTMBI HAXOXKICHUS IyTeH U KpaTyaliiux myTeil B rpade.

@DyHKIUM KOMIUIEKCHOTO MEPEMEHHOI0 (OCHOBHBIE MOHATHS, MpEJesie U HEeNpepbIBHOCTh
(YHKIMH KOMIUIEKCHOTO IEPEMEHHOT0, OCHOBHBIE JIEMEHTAPHBIE (PYHKIINU KOMILJICKCHOTO
NepeMEHHOro, IuddepeHpoBaHie (YHKUUH KOMIUIEKCHOTO IE€PEMEHHOI0, YCIOBUS
Diinepa-/lanambepa)

Ananutnueckas QyHkuus, auddepeHuan, reoMeTpudeckii CMbICT MOYJIE U apryMeHTa
npou3BonHoii  IloHsTHEe O KOHMOPMHOM OTOOpaKEHWH, WHTETPUPOBAHHE (HYHKIUU
KOMIUIEKCHOTO TIEPEMEHHOro (OIpeesieHle, CBOWCTBA, PaBUiIa BBIYUCICHHUS MHTErpaia,
teopema Komm, nepBooOpasHasi, HeomlpeneneHHbIH wuHTerpan, ¢opmyna Heroorona-
JleiiOonuIa,

WuTerpupoBanue QpyHKIMN KOMIUIEKCHOTO mepeMenHoro (MHterpan Komm, mHTErpanbHas
¢dopmyna Kommn), psiibl B KOMIIEKCHOM IMIIOCKOCTH (YMCIIOBBIE PSALIbI, CTEIIEHHBIE PSIbL, P
Teiinopa, HyIM aHAIUTHYECKOW (DyHKITHN)

Psan Jlopana, knaccudukanus ocoObIX TOYEK, CBSI3b MEXIY HYJIEM U HOJIIOCOM (DYyHKIMH,
IIOHATHE BBIYETA, OCHOBHAs TEOPEMa O BBbIYETAX, BBIUMCICHUE BBIYETOB, IIPUMEHEHUE
BBIYETOB B BBIYMCIICHUU UHTETPAIIOB

[TpubnmxeHHoe peneHne ypaBHeHUH.

HNHutepnionmpoBaHue.
YucieHHoe HHTErpupoBaHue TU(PepeHIINATbHBIX YPaBHEHHH.

Cayuvaiinple cOOBITHS M UX BEpOSTHOCTU. JlOCTOBEpHOE, HEBO3MOXHOE M CllydaiiHOe
coObiTust. [IpocTpancTBo snemeHTapHbIX coObITHH. CoObITH. Oneparui HajJ COOBITHUSIMHU.
Anrebpa coObITUi. AKCHOMaTHYECKOE OlpeieNieHne BeposiTHOCTUH. CBOMCTBA BEPOSITHOCTH.
BeposiTHOCTHasT MoAelb JKCIEPUMEHTAa C KOHEYHBIM YHMCIOM HCX0n0B. Kitaccnueckoe
OIIpeZIeNIEHUE BEPOATHOCTHU. [ 'eomeTpuueckue BeposITHOCTH. CTaTUCTUYECKAs! BEPOATHOCTb.
Teopema CIOXKEHHS W YMHOXEHHS BEpOSTHOCTEH. Teopema CIOXKEHUS BEPOATHOCTEHN
MIPOU3BOJIBHBIX COOBITUH. YCIIOBHasi BEPOSATHOCTh. TeopeMa YMHOXEHHS BEpOSTHOCTEH.
HezaBucumble coObiTus. BeposTHOCT HAcTyIUIeHHs MO KpallHEH Mepe OJHOrO COOBITHSL.
®opmyna noaHoi BepoaTHocTU. PopMyna berieca.

[ToBTOpHBIE He3aBHCUMBbIE uchbITaHus. He3zaBucumbie ucnbitanusa. @opmyna beprymin.
JloxanbHas teopema Jlammaca. MurerpansHas teopema Jlamtaca. IlpenensHas Teopema
IIyaccona. BeposSTHOCTh OTKJIOHEHHSI OTHOCUTEIBHOM YacTOThl OT MOCTOSTHHOM
BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSX.

JluckpeTHble ciydaiiHble BeJW4YUHBL. OnpeleneHue OUCKPETHOM CiIy4allHOM BEIMYMHBI.
3aKoH pacnpeneneHuss AUCKPETHOU ciydaiiHOW BennuuHbl. DyHKIMA pacnpeneneHus u ee
CBOMCTBA. MarTeMaTHdecKkoe OKHIAaHUE M €ro CBoWcTBa. Jlucmepcuss M €€ CBOWCTBA.
Cpennee kBaapaTuyeckoe OTKIOHeHHE. buHoMuanbHoe pacnpenenenue. Pacnpenenenue
ITyaccona. ['eomerpuueckoe pacrnpenenenne. HayanpHble M LEHTPAIbHBIE TEOPETUYECKUE
MOMEHTHI.

HenpepriBHble citydaiinble BennuuHbl OnpesieieHne HeNpepbIBHOM ciyyallHOW BEIUYMHBI.
[InoTHOCTH pacmpeneneHusi BEPOSITHOCTEW U €€ CBOMCTBA. UMCIOBBIE XapaKTEPUCTHKU
HENPEPBIBHBIX CIly4alHbIX BenudyuH. PaBHOmMepHOe pacnpeneneHue. IlokasarensHoe
pactpeaenenue. HopmanbHoe pacnpeneneHue.

Cucrema JIByX Ciy4aliHbIX BelIMUYMH. JIBymepHas ciydaiiHas BeJMYMHA. 3aKOH
pacnpenesnieHlsi BEpOATHOCTEH ABYMEPHOM THUCKPETHOM ciaydailHON BenuuuHbl. DyHKIUS
pacnpenesnieHlss JBYMEPHOW CiydyalHOM BeIWYMHBI M €€ cBoicTBa. [LIOTHOCTH
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pacrpeneiieHdss HENPEPbIBHOM JABYMEPHOW CIly4alHOM BEJIIMYMHBI U €€ CBOMCTBA.
3aBUCHMbIE U HE3aBUCUMbBIE CIyyaliHble BEJIIMYMHBI. Y CJIOBHBIE 3aKOHBI pacIpe/ieieHHUs.
UYucioBble  XapaKTepUCTUKU  JBYMEpHOH  ciyuaiiHoM  BenuuuHbl.  Koadduuument
Koppessinuu. Perpeccus.

HepaBenctBo YeOnimeBa. Teopema UYeOsimea. Teopema bepnymmu. llentpanbHas
IIpeAeiIbHAs TEOpEMA.

Bribopounsiii Metoa. CraTHCTHYECKHE OLIEHKHM MapaMeTpoB pacmpeneineHus. lIposepka
CTAaTUCTUYECKUX runore3. llpenMer u 3agaun MaTeMaTUYECKON CTaTUCTUKH. [ eHepaibHas
COBOKYMHOCTb U BbIOOpKa. Bapuannonssiii psa. CTaTUCTHUECKUH 3aKOH paclipellesIeHus
ciy4aifHOH BennuuHbL. [1oauron u rucrorpamma. Omnupudeckas QyHKIUS pacipeieeHUs.
CpoiicTBa. ToueyHble OLEHKM MapaMETpOB pacnpeneneHus. CBoilcTBa OLIEHOK. Meron
MOMEHTOB. MeTox HanOoJbIIero mpapaononoous. OIMeHKH MaTeMaTHIECKOTO OXKHIaHUS U
JMCTIEPCUN TI0 BBIOOpPKE.

Bri6opounsiii meton. CratucThuecKue OICHKM IMapaMeTpoB pacmupenencHusi. [Iposepka
CTaTUCTUYECKUX TUNoTe3. VIHTepBaJbHBIE OLEHKM [ApaMEeTpOB  PACIPEICICHUS.
JloBeputenbHass BEpOATHOCTh. JlOBepUTEIbHBIE MHTEpPBAIBL. [[OBEpUTEIIbHBIE WHTEPBAJIBI
JUIsL OLIEHKH MAaT€MaTUYECKOTO OKHUJAaHUsS HOPMAJIBHOIO PACIpPEACIICHUs IIPU U3BECTHOM U
HEU3BECTHOM CpEJHEM KBaJpaTUYecKOM OTKJIOHeHHU. CraTucTHueckas IpoBepKa
CTaTUCTHYEeCKUX Trumnore3. HyneBas M KoHKypupytomas rumnore3bl. OmMOKH mepBoro u
BTOporo poaa. Kpurnueckas o0nacts. O6sacTs npuHATHS runores3sl. Kpurepuil nposepku
HyJieBol runoressl. Kpurepuii cornacus ITupcona.

OnemMeHThl Teopuu Koppensauuu. DyHKIUMOHANbHAS, CTaTUCTHYECKas M KOPPESLUOHHAs
3aBucuMocTi. OOpaboTKa pe3ysibTaTOB HAOIIOAEHUH 110 METOly HAaUMEHBILINX KBaJpaToB.
Omnpenenenue MapaMeTpoB BBIOOPOYHOTO YPAaBHEHUS MPSIMOM JIMHUM PETPECCHH TI0
BBIOOpKE.

OCHOBHBIMHU CTPATCTUYCCKUMHU O6pa30BaT€JII>HI)IMI/I TCXHOJIOTHUAMMA  ABJIAIOTCA. JICKIHWMOHHBIC
3aHATUA, IPAKTUUCCKUC 3aHATHA, ITPOLUCAYPbI CaMOO6y‘IeHI/IH.

B paMKax YKa3aHHBIX TEXHOJIOTHI MNPUMCHAIOTCA TAKTUYCCKHC O6pa3OBaTeHLHI)I€ TCXHOJIOTHUH
3aJaHus, KI1aCCUYCCKasd JICKIMA, I/IH(i)OpMaI_II/IOHHBIC.



