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1. HauMeHoBaHHe TUCIUNINHBI
Maremartuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrurinHa BXOJIUT B 00s13aTeIbHYI0 9acTh bioka « C.1 » oOpa3oBaTeIbHOM MPOrpaMMBbl TIO HAIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs IUCHUILTHHEI MaTeMaTHKa y 00yJaromerocst JOKHbL OBITh chopMUpOBaHBI
CJIEAYIOLINE KOMIIETCHIIHH:

04.05.01 ®yngameHTanbpHas ¥ TIPHUKIAIHAS XUMHUS (HAIIpaBIeHHOCTH : [IporpamMma mmpokroro mpoduis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.2 [IpumensieT 3HaHUs B 00JIACTH MAaTEMAaTHKH B 00beMe, HEOOXOUMOM JIJIsl BIIAJICHUS
MaTeMaTUYECKUM anmnapaToM B podeccuoHaibHOU cepe 11t 00paboTKM U aHaIu3a JaHHBIX HAOIIOICHUN



HanpaBﬂeHm[ MNOATr0TOBKH

4. O0beM U coJepkaHue TUCHUTITHHBI

¢opma o0yuenus

04.05.01 ®ynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPABJIEHHOCTD:
[Iporpamma mupokoro npouss)

@®opMBbI TeKyl1ero KOHTPOJIS

O4YHast
NeNe TpumecTpoB, 1,2,4
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 12
O0beM JUCHUILIMHBI (AK.YaC.) 432
KonTakTHasi padora ¢ 168
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 84
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 84
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 264
(ak.4ac.)

DopMbI IPOMEKYTOUHOM

3ammiaeMoe KOHTpoJbHOE Meporpusitue (9)
HroroBoe koHTposibHOE MepornpusTue (3)

aTrecralum

Ox3ameH (1 Tpumectp)

Ok3aMeH (2 TpumecTp)
Ok3ameH (4 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Maremartuka. JlnneiiHas ajaredpa u aHaAJIUTHYECKAsI TeOMepPTHSI
B kypce "MaremaTtuka':
-- (hopMupyeTcs MPEICTaBICHUE O CTPYKTYPE MAaTEMaTHKN KaK HAYKH (TeM CaMbIM, CTYJICHT MOKET MOHSTh, YTO
TaKoe HayKa BOOOIIe);
-- (hOpMHUPYIOTCS TIPEJICTABICHHS O MAaTEMaTUYECKOM METO 1€ TTO3HAHUS (CTYACHT elllé MOXKET CTaTh
MaTE€MaTUKOM);
-- popmupyeTcs npeacTaBieHne 00 yueOHOM Mpoliecce B HAllleM YHUBEPCUTETE, YUeOHOH JUCIUIUINHE,
0COOEHHOCTSIX TpyJAa CTyIeHTa (pedb O TOM, KOTO HaM JIaJIbIIe MPUIETCS YIUTh) .

Jluneitnas anredpa
Martpuupl. Onpenenenue. Paznuunbie TUIIBI MaTpull (KBaJpaTHasi, TPEyroyibHas, TMaroHaibHasl, eUHIYHAS,
HyJIeBas, CAMMETpHUYHas). JleficTBUSA ¢ MaTpuiamMu (TpaHCIIOHUPOBAHUE MATPHULIbI, CyMMa MaTpPHULl, YMHOKEHHE
MaTpHUILIbI Ha YUCIIO, TIPOU3BEACHUE MAaTPHIL) U UX CBOMCTBA. DJIEMEHTapHbIe MpeoOpa3oBaHMs MATPHLI,
SKBHUBAJICHTHbIE MATPHUIIBI.

Omnpenenurens kBaapatHoH MaTpullsl. [loHsaTre onpenenuTens n-ro nopsaka. GopMyibl BBIYUCICHUS
onpenenuTenei 2-ro, 3-ro nopsakoB. CpoiicTBa onpeaenureneil. Munop, anreOpandeckoe JI0MOJHEHHE
aJIeMeHTa ornpeaenuTens. Paznoxkenue onpeaenuTens no crpoke v cronaodiry. CriocoObl BEIUUCICHUS
ornpezaenuTene (pa3nokeHueM Mo CTPOoKe/cTonoIy, 3 HEeKTUBHBIM NOHKEHUEM TMOPSIKa, TPUBEACHUEM K
TPEYrOJIbHOMY BULY).

OOpatHas matpuiia u €€ coiictBa. @opmyiia BEIYUCIEHUST 00paTHON MaTpullsl. Haxoxaenune oopaTHON
MaTpuilel MeTosIoM ['aycca. MuHopsl MaTpuilbl. Panr Matpuiibl u ero cBoiicTBa. CriocoObl BEIYUCICHHS paHTa
MaTpHUILIbI (METO/ HYJIeH U eTUHUI], METO/I OKAaWMIISIFOIIIMX MUHOPOB).

Cucrembl muHeHHBIX anreOpanueckux ypaBHeHuit (CJIAY). Onpenenenne. Knaccupukanus CJIAY
(omHOpOIHAS, HEOAHOPOIHAS,, COBMECTHAs, HECOBMECTHAs, ONPE/ICIICHHAs1, HeolpeieJIeHHAasl). DKBUBAJICHTHBIC
CJIAY, snemenTapnbie mpeoOpa3oBanus. Teopema Kponekepa-Kanemmn. CiocoOb! perieHus: HEBBIPOKACHHBIX
CJIAY: matpuunslii crioco0, o gpopmynam Kpamepa. Metox ["aycca pemenust CJIAY. Cucrembl THHEHHBIX
OJIHOPOJIHBIX aNreOpanyecKux ypaBHEHUM.

AHaAJINTHYECKAS TeOMeTPUs
Bextop. Onpenenenue, reomerpuueckuii 00pa3. KommnHeapHsie, OpTOroHalbHbIE, KOMIUTAHAPHBIE BEKTOPBHI.
JluneitHple onepaiu HaJl BEKTOpaMu (CyMMa, pa3HOCTh BEKTOPOB, YMHOXKEHUE BEKTOPA HA YHCIIO) U UX
CBOWCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.
[Tpoexnus BekTOpa Ha OCh U €€ cBoiicTBa. OpTOHOPMHUPOBaHHBIN Oa3uc. Pa3noxkeHne BeKTOpa 1o opram
KOOpPJMHATHBIX oceil. Motynb BekTopa. Hampagisitoniye KOCUHYCbl BEKTOpa U X CBOMCTBA. JIMHEHHbIE
orepaliy HaJl BEKTOpaMU B KOOPJIUHATHOHN (hopme. Y CIIOBUE KOJUTMHEAPHOCTH BEKTOPOB B KOOPIAUHATHOM
dopme.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA. BhIpaxeHue CKaIsipHOro POU3BEIEHUS BEKTOPOB Yepe3
KOOpAMHATHL. [IpritoxkeHus: CKaJIIpHOTO MTPOU3BEICHUA. Y CJIOBUE OPTOTOHAIBHOCTH BEKTOPOB.
BexTopHOE IpOM3BEIEHUE U €70 CBOMCTBA. BrIpakeHHe BEKTOPHOTO IPOU3BEICHUS YepE3 KOOPAUHATHI.
IIpunoskeHns BEKTOPHOTO MTPOU3BENECHUS.
CMmenianHOe IPOU3BE/IEHUE BEKTOPOB U €r0 CBOMCTBA. [ 'eoMeTprueckuii cMbIcil. BeipakeHne cMeIanHoro
MIPOU3BEJICHNS BEKTOPOB U€pe3 KOOPAUHATHI. [IpritoxkeHuss cMeIaHHOTO TPOU3BEACHUs. Y CJIOBUE
KOMILIAHAPHOCTH BEKTOPOB.

HeKapTOBa MMpAMOYTroJjibHasA CUCTEMA KOOpAUHAT. Paccrosmaune MCXKAY ABYMs TOYKaMHu, JCJICHHUEC OTPC3KaA B



JTAHHOM OTHOIIEHWH, BEIYMCIICHUE TIOAAN TPEYTOJIbHUKA.
JlekapToBas psAMOYroJibHasl CUCTEMA KOOPAMHAT B MPOCTPAHCTBE. MeTo KOOpAMHAT B TEOMETPHUH.
YpaBHeHus JIMHUU. [[B€ OCHOBHBIE 33/1a4M aHATUTHYECKON FT€OMETPHUH.

YpaBHeHue npsiMoi ¢ yriaoBeiM kKodddurmentom. Ob1mee ypaBHeHUE NpsiMoid. HeronHbie ypaBHEHUS TIPSIMOIA.
YpaBHeHHE NPSAMOH, IPOXOAALLIEH Yepe3 JaHHYI0 TOYKY B JAHHOM HAIIPABICHUU. Y paBHEHUE NIPSIMON,
IIPOXOAAIIEH Yepe3 IBE JaHHbIE TOYKH. Y PaBHEHHE NIPSIMOM B OTPE3KaxX. Y paBHEHUE MIPAMOU, POXOIAIIEH
yepes TaHHYI0 TOUKY NMEePIeHANKYISIpHO JaHHOMY BekTopy. HopMmanbHOE ypaBHeHuUe nipsmoil. Hopmupyromnuit
MHOKHUTENb. B3auMHOE pacmnoiox)eHue IByX MPsIMbIX Ha MIIOCKOCTH. YTOI MEXy ABYMsI IPSIMBIMU (33aHHBIX
OOIIMMU YpaBHEHUSMH, 33JaHHBIX YPABHEHUSMH C YTJIOBBIM KO3 pureHToM). PacctossHue oT ToUku 10
IPSIMOM.

Oo11iee ypaBHEHHE JMHUH BTOPOTO MOPsAIKaA. DJUIUIIC, TUiepOoa, mapadona (onpeaeieHne, KaHOHHUECKOoe
ypaBHEHHE, UCCIIe0BaHUE (POPMBI IMHHUHU 110 €€ YpaBHEHUIO, (DOKYCHI, IIOIyOCH, SKCLIEHTPUCUTET, (hopMyiia
CBs13U (POKYCHOT'O PACCTOSTHHS C TIOITYOCSMH, aCUMITTOTHI TUTIEPOOIIBI, TUpEKTpUCH). [IpuBenenue k
KaHOHHMYECKOMY BHJy OOILIEro ypaBHEHUS IUHUU BTOPOTO MOPSIIKA.

BBenenue B MaTeMaTHYeCKHUH aHAJIN3
YucnoBble MHOKECTBA. MHOXKECTBO JIEWCTBUTEIBHBIX YHCE U €0 OCHOBHBIE CBOMCTBA. AOCOMIOTHAS
BEJIMYHMHA AEHCTBUTEIBHOTO YKCIa U €€ cBoicTBA. [l0IMHOKECTBa MHOKECTBA JEUCTBUTEIBHBIX YUCEI:
OTPE30K, MHTEPBAJ, MOJYUHTEPBAJ, OECKOHCUHBII HHTEPBAJ, OKPECTHOCTD, TPOKOJIOTAsi OKPECTHOCTD.
[lepemenHble U MOCTOSIHHBIE BeMUUYUHBI. [loHsaTue ¢pynkuu. O6macts onpeaeneHus U 001acTh U3MEHEHUs
¢bynkmun. CrocoOwl 3aganus GyHknur. OCHOBHBIC XapakTepucTHKU QyHKIui. O0patHas GyHkius. CiosxHast
byHKIHS.
OcHoBHbIE 35ieMeHTapHbIe PyHKINY U uX Tpaduku. O0macTu onpeaeeHus] U H3MEHEHHSI, CBOWCTBA OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIINH.
I'padux pynkun. JletictBus ¢ rpadukamu (CIIOKEHUE, BRIUMTaHNUE, yMHOKEeHHE TpadukoB). [Ipeodpa3zoBanus
rpadukoB (caBur, pactskenue). [locrpoenne rpaduka cnoxxHoit ¢pynkuuu. [locrpoenue rpapuka ooGpaTHON
¢byHKIMU 0 TpaduKy NpsSMON (HyHKIIHH.

beckoneuHas yncioBas mMocie10BaTeIbHOCT. MOHOTOHHBIC, OTpaHUYEHHBIE, HEOTPAHUYCHHBIC, OECKOHETHO
0oJIbIIIME U OCCKOHEUHO MaJlble ITOCaeA0BaTeIbHOCTH. OCHOBHBIE CBOMCTBA OECKOHCYHO MaJIbIX
nocJyenoBarenbHocTel. Cxoadiuecs mocaea0BaTeIbHOCTH U UX OCHOBHBIE CBOMCTBA. UHCIO €, Kak mpeaen
YHCJIOBOM MOCJIENOBATEILHOCTH.

[Tpenen dyukmuu B Touke. OTHOCTOpOHHUE TIpeaeibl. beckoHeuHo Oobie U 0ECKOHEYHO Malible QyHKIIUH,
ux cBoiictBa. OCHOBHBIE TEOPEMEI O TIpe/IeNiax. 3aMedaTeIbHbIe IPEIENIbI U CISACTBUS U3 HUX.
HeormpeneneHHOCTH 1 METOABI UX pacKpbIThs. CpaBHEHNE OECKOHEYHO MaJIbIX (DYHKITHIA.

Ompenenenne HEMPEPHIBHOCTH (PYHKITMHU B TOUKE. JIoKambHBIE U T7100aTbHBIE CBOMCTBA HEMPEPHIBHBIX
¢dbynknmid. Touku pa3pbiBa GYHKIIUN U WX KIACCUDUKAITHU.

[TonsiTHe MPOU3BOIHON. Y paBHEHUE KacaTeIbHOW U HOpMaH K KpuBoi. [luddepeHnupyeMocTs GyHKIIUH.
Heo6xomumoe u noctaTounoe ycnoBue nuddepeHimpyeMoctd GyHKIua. CBI3b MEKITY

g depeHIUPYEeMOCThIO M HETIPEPBIBHOCTHIO (GYHKIMH. [ aakue GyHKIIH.

[TpaBuna u popmynsl quddepennuporanus. Jlorapuhmudeckas npousBoaHas. [IponzBoanas
CTETIEHHO-TI0Ka3aTeIbHON (PYHKITUH.

[Ipon3BoHBIE BBHICIIUX MOPSAKOB.

[Tonsitne muddepennmana Gynkiuu. OcHoBHBIE TeopeMbl 0 tuddeperimanax. MaBapuaHTHOCTH POPMBI



nepBoro auddepennuana. Tabmuna muddepennmnanos. [Ipumenenne muddepennmana k mpuOIMHKEHHBIM
BbruucieHusM. Juddepenunanst Beiciux nopsakos. Auddepenunan n-ro nopsijaka oT CI0kKHON QyHKIIUH.

Teopema Jlonutans. PackpeITe pa3iudHbIX HEOMPEAEIEHHOCTEN C MOMOIIbIO NpaBwmiia Jlonurans.

Bospacranue u yosiBanue ¢pynkuuid. HeoOxoaumoe yciioBue, 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH (DYHKITHH,
UX TEOMETPUYECKUN CMBICII.

JlokanpHbIi 3KcTpemMyM pyHKkIH. OnpenencHue Makcumyma (MuauMyma) Gyskiuu. Heodxonumoe yciioBue
CYIIIECTBOBAHMSI HKCTpEMyMa, e€ reomeTpudeckuii cMmpbici. Kputnueckue Touku. JloctaTouHblie yCIoBuUs
CYIIECTBOBAHUS 3KCTPEMyMa IIEPBOT0 U BTOPOTO MOPSIIKOB, MX T€OMETPUUYECKHI cMbIC. CXeMbI HCCIIEJOBAHUS
(GYHKIMK HA MAKCUMYM 1 MUHHMYM C TIOMOIIBIO TIEPBOI U BTOPOI Mpou3BOAHBIX. MccnenoBanne GyHKIMN Ha
MaKCUMyM U MUHHMYM C TTOMOIIBIO hopmyJsl Teinopa.

Hanpasnenue Beinmykioctu rpaduka GyHKIMU. JlocTaTouHbIE YCIOBUS HAMpaBiIEHUS BBITYKIOCTH BBEpX (BHU3)
rpaduka GyHKINH.

Touku nepernda. Heobxoaumoe yciioBue nepernba rpaduka ¢pyskiun. [lepBoe u BTopoe T0CTaTOYHbIE
YCIJIOBUS CYLIECTBOBAHUS TOUKHU MEeperuoa.

AcumnToTsl rpaduka ¢pyHkiuu. HeobxonuMoe u 10CTaTOUHOE YCIOBHE CYIIIECTBOBAHUS HAKIIOHHOM
ACHMIITOTHI.

OOm1ast cxema uccienoBanus QYHKIMNA U TOCTPOEHUS UX TpadukoB. I 100ambHbIe MAKCUMYM U MUHUMYM
¢byHkun Ha oTpe3ke. OThICKaHUE HAMMEHBIIETro M HauOOoJIbIIeT0 3HaUeHUs (PYHKIIUK Ha OTPE3Ke.

MaremaTuka. MaTteMaTHYeCKUIl aHAIU3
NzyyaroTcs cienyromiye pa3aenbl MaTeMaTHKU:
- (DyHKIIMM HECKOJIBKUX MEPEMEHHBIX
- HHTETPATbHOE UCUHCIICHUE
- 00bIKHOBEHHBIC MU (depeHITnaTbHBIC YPaBHCHUS

HNuTerpajbHoe ucuMcjieHne
ITepBooOpasHas. Teopema o0 pa3HOCTH JIBYX NepBooOpa3HbIX pyHKIMH. Heonpenenénuslii MHTErpai u ero
CBSI3b C NepBOOOpa3HOi. ['eoMeTpuueckas HHTEpIpEeTaLUs HEONPpeaeIEHHOTO HHTerpana. MHrerpanbHas
KpuBas. Teopema o CyIeCTBOBaHUN HEONPEIENEHHOTO UHTerpaia. OCHOBHBIE CBOWCTBA HEOIIPENEIEHHOTO
uHTerpana. MHBapuanTHOCTh OpMYJIbl HHTErpUpoBaHUs. Talnuia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
OCHOBHBIE METOABI HHTETPUPOBAHUS: METOJ] HETIOCPEICTBEHHOIO MHTEIPUPOBAHUS, METOJI MHTETPUPOBAHUS
3aMEeHOU NepeMEHHOM (II0JICTaHOBKOI), METOJI HHTEIPUPOBAHHUS 10 YacTAM. Tunbl GyHKIUN, HHTETPUPYEMBIX
10 YaCTsIM.
Muorowiensl. PaznoxeHrne MHOTO4YI€Ha Ha MHOKHUTENHN. KpaTHble KOpHU MHOTO4YJIEHA. TeopeMbl O
MHOT'OYJIEHE TOKIECTBEHHO PAaBHOM HYJIIO, O TOKJIECTBEHHO PaBHBIX MHOrOWIeHax. TeopeMa 0 KOMIIIIEKCHBIX
KOpPHSIX MHOTOUIEHA C IeHCTBUTEIbHBIMU KO3 puuineHTamMu. Pa3noxkeHne MHOTOUJIeHa C IeHCTBUTENbHBIMU
K03 pHIIMEeHTaMU Ha POU3BEICHIE HENPHUBOANMBIX BEIIECTBEHHBIX MHOKHUTEIICH.
JlpobHo-panmonanpHas GyHKIus (panuoHaabHast 1poOs). [IpaBuibHas v HellpaBUIbHAs palloHaIbHast 1po0b,
pasyioKeHue HEeMpaBUIbHON IpoOH Ha CyMMY MHOTOUWIEHA U IPaBUIbHOM Apoou. IIpocTeiime panmoHanbHble
npoOu. Pasznokenue npaBUiIbHON pallMOHANBHOM 1pobu Ha npocteiimue. CrocoObl onpeaesieHus
KO3 QHUIMEHTOB pa3iokeHus (METO/] CpaBHEHHUS KO3()(PUITMEHTOB, METOT YACTHBIX 3HAYCHUN ).
WuTerpupoBanue paunoHalbHbIX apobeil. MeTon paunoHanu3auuu. HTEerpupoBanne HEKOTOPBIX
TPAHCLEHIEHTHBIX, TPUTOHOMETPUYECKUX M UppAllMOHAIBHBIX (YyHKUMH. [ToHsTHE O QYHKIMAX, HHTETPaJbl OT
KOTOPBIX HE BBIPAXKAIOTCS Yepe3 dJIeMEeHTapHble (YyHKIMHU («HEOepyIIUecs» HHTETPabl).

[TonsiTHE MHTErpAIBHON CYMMBI U €€ nipenena. BepxHue u HUKHUE CyMMBI M MX cBoWcTBa. IHTErpupyeMocTsb



HenpepbIBHbIX (QyHKIMI. OCHOBHBIE CBOMCTBA ONpeAeaEHHOro nHTerpana. OnpeaenéHHblil HHTerpa ¢
NEpPEMEHHBIM BEpXHUM TIpesieoM. Teopema o CyIlecTBOBaHHH IIepBOOOpa3HOi y 0001 HenpepbIBHON
¢ynkunu. Teopema Hetotona-JleitOnuma. Berancinenue onpeaenéHHbIX HHTETPAIOB. 3aMeHa EPEMEHHOI B
onpenenéHHoM nHTerpane. MHTerpupoBanue mo 4acTsm.

Hecob6cTBenHnsble nHTerpaisl. HTErpassl ¢ 6eckoHeuHbIMU npeenamu. MHTerpansl OT pa3pbIBHBIX QYyHKIUI.
Cxopsmuecs, pacxo/sIuecs: HeCOOCTBEHHbIE MHTETpaibl. TeopeMbl cpaBHEHUsA. AOCOTIOTHAS CXOAUMOCTD
HECOOCTBEHHBIX MHTETPAJIOB.

I'eomeTpuueckue NpUIOKEHUS ONPEAEIEHHOr0 HHTEerpaa. Berancnenue miomany GUrypsl, JUIMHbL TyTH,
o0bEMa Tena, IUIOIAAN MOBEPXHOCTHU Tella BpalleHus (¢ 3aaHueM (yHKIUHN B IEKapTOBOM U MOJISPHOI
CHUCTEMaxX KOOpAMHAT, IapaMeTPUUECKUMHU yPAaBHEHUSIMN).

Omnpenenenre TOYKU CTPOroro JOKAILHOTO SKCTpeMyMa (MaKkCuMyMa, MUHUMYMa) (QyHKIUN HECKOJIBKHUX
nepeMeHHbIX. HeoOxoumbie ycioBus skcTpeMyMa GyHKIIMH HECKOJIBKUX MepeMeHHbIX. Kputuyeckue TOUKy.
JlocTaTouHbIe YCIOBUS SKCTpeMyMa (QYHKLUH IBYX MEPEeMEHHBIX. /locTaTOuHbIE yCIOBUS 3KCTpEMyMa
(YHKINN HECKOJIBKHX NepEeMEHHBIX (00JIbIIe ABYX). Y CIOBHBIN KCTpEeMyM (DYHKIIMH HECKOIBKUX
nepeMeHHbIX. MeTo HeonpeAeaEHHBIX MHOKHTeNel Jlarpanka. DkcTpeMyM GyHKIIUHA B 00J1acTH. Y CJIOBUS
Kyna-Takkepa u ux reomerpuueckas uateprpetanus. [1opsiiok OThICKaHUS HAUMEHBILIETO U HauOOJIbILIEro
3HAYEeHUH (PYHKINU HECKOJIBKUX NIEPEMEHHBIX B OIpaHMUEHHOHN 3aMKHYTOM oOnactu. [Tonyuenne pyHKkumu Ha
OCHOBaHUU 3KCIEPUMEHTAIbHBIX JIaHHBIX 10 METO/1y HAUMEHBIINX KBaJApaTOB.

DYyHKIMU HECKOJIbKHUX MepeMeHHbIX
[TonsTHe QyHKIMM HECKOIBKUX NepeMeHHbIX. O0macTu onpeaeaeHus 1 U3MeHEHHUs (yHKIIUN HECKOIBKHX
nepeMeHHbIX. | eomeTprdeckoe n3oopaxkeHne GyHKIUH ABYX epeMeHHbIX. [loHsATHE TMHMI (TTOBEpXHOCTEH)
ypoBHs ¢pyHKIMA. [Ipumeps! GyHKIMHA ABYX EPEMEHHBIX, UX TpapuKH, 00JacTH ONpeaesIeHUs] U U3MEHEHHUS,
TuHUU ypoBHA (cepa, srmmnTHaeckuii napadoson, mapaboaudeckuil TUIepOoIona, KOHYC).
[Tpenen ¢pyHKIMM HECKONBKUX MepeMeHHBIX. [locieoBaTenbHOCTH TOYEK €BKIMI0BA IIPOCTPAHCTBA.
Cxopsmuecs mocienoBaTeabHoCcTH. OnpeneneHus npeaena GyHKIUH HECKOIBKUX MepeMeHHBIX (110 ['eiine n
no Komm). Apudmerndeckue onepanuul HaJ QyHKIUSAME, UMEIOIUMH Tpeien. beckoHedHo Maibie QyHKIUU
HECKOJIbKUX TEePEMEHHBIX.
HenpepbIBHOCTH ()yHKIIMHM HECKOJIBKUX MEepeMeHHBIX. OnpeneneHne HelpepbIBHOCTH (QYHKIH B TOUKE
(popmarnsHOe, no I'eitne, mo Komm). Touku pa3pbiBa GyHKIINH HECKOJIBKUX MEpEMEHHBIX. HerpepbIBHOCTH
¢dbyHKIMK Ha MHOXKecTBe. YacTHOe U monHoe mpupaieHue GyHkiun. PaznoctHas Gpopma yciaoBus
HenpepbIBHOCTH (PyHKIMH. HenmpepbIBHOCT (PyHKIINHI HECKOIBKUX IMEPEMEHHBIX 110 OHOH MepeMEeHHOM.
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PyHKIMAX (00 apupMETHIECKUX ONepaliX HaJ HETPEPHIBHBIMU B
TaHHOHM TOYKE QYHKIMSIMH, O HEMPEPHIBHOCTU CIOXKHOM (DyHKIINH, 00 YCTOMYMBOCTH 3HaKa HETIPEPHIBHOH B
JaHHOM TOUYKe (PYHKIINH, O IIPOXOXKACHUHN HETIPEPHIBHON (PyHKINH Yepes J1r000e MPOMEKYTOUHOE 3HaUeHHe, 00
OTPaHUYEHHOCTH HEMPEPBHIBHOW (DYHKIMH HA 3aMKHYTOM OI'paHHUYEHHOM MHOXXECTBE, O IOCTH)KEHUHU
HanOOJIBIIETO M HANMEHBIIETO 3HAYEHHI HETIPEPHIBHON (PYHKIIMN HAa 3aMKHYTOM OTPaHHYCHHOM MHOXKECTBE).

YacTHble TPOU3BOAHbBIE (PYHKIIMN HECKOJIBKUX IEPeMEHHBIX. [ eoMeTprueckass HHTEpIIpeTalus YacTHBIX
MIPOM3BOJIHBIX (PYHKIINU JIBYX MepeMEHHBIX. [{uddepeHnmpyeMocts GyHKINN HECKOJIBKUX TIEPEMEHHBIX.
Heob6xomumoe ycnosue nuddeperimupyeMocty GyHKIMHA U CIASACTBUS U3 HETO. | eOMETpUIEeCKU CMBICIT
ycnosus quddepernmpyemMocT GyHKIMH ABYX epeMeHHbIX. KacaTenbHast TNIOCKOCTh M HOpMAJTb K
noBepxHocTu. JlocraTounsle ycnosus auddepenunpyemoctu. Auddepennnan GyHKIHMM HECKOIBKUX
nepeMeHHbIX. [IoHsATHE CI0KHOM (PYHKIINM HECKOIBKUX MEepeMEHHBIX U e€ muddepenpponanue. [lomnas
npou3BoaHas. HBapuanTHOCTH (hopmel iepBoro auddepennuana. [Ipumenenue nmomHoro nuddepeHiuanra B
NPUOJIMKEHHBIX BhIYUCIEHUSIX. [loHsATHE (QYHKIIMHU, 3aIaHHON HESIBHO M MMPOU3BOAHAs OT He€. [Ipon3BoHas mo



HarnpasieHuto. ['paanent. CBs3b rpaueHTa ¢ MPOM3BOIHOM 10 HampasieHnto. CBoHCTBA TpagueHTa. YacTHble
MIPOM3BOJIHBIE BBICIIMX MOPSIKOB. Teopema 0 He3aBUCUMOCTH CMEIIAHHBIX MPOU3BOAHBIX OT MOPSAKA
maddepennmpoBanus. Juddepennpanst Beicumx nopsakoB. @opmyna Teiinopa s GyHKIMN ABYX
NepEeMEHHBIX.

be3ycroBHBIH S3KCTpeMyM (YHKIINU HECKOJIBKUX NIepeMeHHbIX. HeoOX0quMble U JOCTaTOUHBIE YCIOBHUS
SKCTpeMyMa (PyHKITMH HECKOJIBKUX MepeMeHHbIX. MaTpuna ['ecce. Y cinoBHBIN KcTpeMyM (QyHKITHH
HECKOJIbKUX NepeMeHHbIX. DyHkuus Jlarpanska. ['moGanbHbli SKCTpeMyM (YHKIMU HECKOJIBKUX MEPEMEHHBIX.

JAnddepennuanbubie ypaBHeHUS
[Tonsatue o nudpdepeHmanTbHOM ypaBHEHUH. 3a1a4K, IPUBOAALINE K TU(PPEpEeHINATbHBIM YPABHEHUAM
(YpaBHEHME ABM>KEHHUS Te€Ja IIPU COIIPOTUBIIEHUM CpPEbl, 3a7a4a O pallOaKTUBHOM pacnaze). OnpeneneHue
muddepeHnnanbHoOro ypaBHenus. [IoHaTus perenus, o0mero pemeHus, 9acTHOTO perIeHus
muddepeHInanbHOro ypaBHEHUs, UHTErpaabHON KpUBOi. Teopema o CyleCTBOBaHUM M €JUHCTBEHHOCTH
pewenust quddepeHnmanbHoro ypasHenus. 3anadya Komu. KauectBeHHoe uccnenoBanue auddepeHnnanbHOro
ypaBHEHUs NIEPBOT0 NopsAaKa. M30KIMHBI, 110J1€ HAIIPABJICHUMN.
OObikHOBeHHBIE MU hepeHIInaNIbHbIe ypaBHEHHS IEPBOTO MOPsAKA. Y PaBHEHUS C Pa3/IeICHHBIMU U
pa3aesAIOIUMUCS IepeMEeHHBIMU. O THOPOIHBIE YPABHEHMS IEPBOTO NMOpAAKA. JINHEHHbBIE ypaBHEHMSI IEPBOTO
nopsiika U ypaBHeHus bepnymnu. Meton bepnysuin, meton Jlarpanska (MeToa Bapraliuu Npou3BOIbHOMN
MOCTOSIHHOM). YpaBHeHHE B MONHBIX Auddepennnanax. UHTErpupyonmi MHOXKHUTEb.

OO6bIkHOBEHHBIE TU(depeHITnaTbHBIC YPaBHEHUS BHICIITUX MOPSAKOB. [luddepennnansubie ypaBHEHUS,
JIOTTyCKaIOIIUe MOHKEeHNe nopsaka. JInHelHble OJHOPOJHbIE U HEOJHOPOIHBIE MU depeHInaTbHbIE
ypaBHEHHsI BBICIINX TOPSIIKOB. JIMHEHHbINH quddepeHIraabHblil OnepaTop U ero OCHOBHBIE CBOWCTBA.
OCHOBHBIE TEOPEMBI O PELICHHUAX JIMHEHHOTO OHOPOIHOTO yYpaBHEHUs. JInHeitHas 3aBHCUMOCTD (DYHKIINH.
Omnpenenurens BpoHckoro u ero cpoiictBa. CTpyKTypa 00111ero penieHus OJHOPOIHOTO U HEOHOPOTHOTO
TUHEHHBIX nuddepeHnanbHbIX ypaBHeHH. MeTo ] Bapuauu IpOr3BOIbHBIX MOCTOSIHHBIX.

Jlunetinsle nuddepeHnnanbHple ypaBHEHHS N-T'0 TOPSIIKA € IIOCTOSSHHBIME K03 ¢urmentamu. Bunx yactHOrO
pelIeHNs TMHEHHOTO OJIHOPOAHOIO ypaBHEHUs. XapaKTepUCTUUECKOE ypaBHEHHE. Bua obuiero pemeHus
JUHENHOr0 OTHOPOAHOTO YPAaBHEHHUS AJIS PA3IUYHBIX CIIy4aeB KOMIUIEKCHBIX M JEHCTBUTENIbHBIX KOPHEH
XapaKTepUCTHUECKOTO ypaBHeHUs. Bua ob1iero pemieHus: HEOAHOPOJHOTO TUHEHOTOo nud dhepeHInanTbsHOro
ypaBHEHHUSI C IOCTOSTHHBIMH KO3 ¢urenTamu. HaxoxieHre 4acTHOro penieHns HeOJHOPOAHOTO IMHEHHOTO
mddepeHInanbHOT0 YpaBHEHHS 110 BHLy IPAaBOM YacTu.

[Tpubmmkennoe pemenre nuddepeHnaIbHBIX YpaBHEHUH (METO TIOCIe0BaTENbHOTO T depeHITuPOBaHMS,
METO/] HEOTIPEACICHHBIX KOA((PHUITMESHTOB).

Martematuka. Teopusi BeposITHOCTEl M1 MaTeMATHYeCKasi CTATUCTUKA
N3y4aroTcs pa3aeinsl
- TEOpUS BEPOSITHOCTEU
- MaTeMaTH4ecKasi CTaTUCTHKA

Tema 1. IlepBuuHble NOHATHS TEOPUHU BepoATHOCTE. OCHOBHBIE (GOPMYJIbI AJI51 BHIYUCIEHUS
BEPOSATHOCTEN CIIyYaAHHBIX COOBITHH
- DKCKYypC B UCTOPUIO Pa3BUTUS TEOPUH BeposiTHOCTe!. CllydailHble IBIICHUS U IPEAMET TEOPUU BEPOSTHOCTEM.
OcCHOBHBIE THUIIBI 33/1a4, PEIIAEMbIX C IPUMEHEHUEM BEPOSATHOCTHO-CTATUCTHUECKUX METOJIOB U MOJIETEH.
[TonsTust cmyyaifHOro 3KCHepUMeHTa (UchbITaHusi) U coObITHs. CiydaiiHOe, HEBO3MOXKHOE U IOCTOBEPHOE
coObITus. CTaTuCcTUUYECKas! YCTOMYMBOCTD YaCTOT COOBITHI M MHTYUTUBHOE MPECTABICHUE O BEPOSTHOCTH.
[TpocTpaHCTBO 2NIEMEHTAPHBIX COOBITHIA ¢ KOHEYHBIM YHCIOM UCXOAOB U KIIACCHYECKOE OIpe/IeTICHHEe



BEPOATHOCTH. ['€oMeTpUYEeCKUil 1 CTAaTUCTHUECKHUM CIIOCOOBI OMPE/IENIEHNs] BEPOSITHOCTEH.

- Onepanuu HaJ COOBITUSMU: TIepeceueHne, 00beANHCHNE, JOMOIHEHUE, PA3HOCTh, UMILTUKAIKsA. OCHOBHBIC
CBOWCTBA omepaluii HaJ cOOBITUSIMU. Anredpa u curma-aiareopa coObITHi, COOBITHE KaK U3MEPUMOE
(HabmromaemMoe) MHOKECTBO. AKcroMaTtrueckoe onpeaenenne BepostHoctr A.H. Kommoropoga.
BeposiTHOCTHOE TPOCTPAHCTBO, MPUMEPHI BEPOSTHOCTHBIX MPOCTPAHCTB. CIEACTBUS U3 aKCHOM:
HEMPEPBIBHOCTH BEPOSTHOCTHON MEphI, CBONCTBA BEPOSTHOCTH JJIsi O0BETMHEHUSI HECOBMECTHBIX U
COBMECTHBIX COOBITHH, a TaKkKe IJIs1 00beAMHEHUS COOBITHIA, 00pa3yIOMIMX MMOIHYIO TPYIIITY.

- YcnoBHas BeposATHOCTH COObITHSI. COOBITHS HE3aBUCHMBIC TTONIAPHO U B COBOKYITHOCTH, MpuMep bepHinTeiina.
dopmyJibl YMHOKEHUS BEPOATHOCTEH, OJIHOM BeposiTHOCTU U baiieca. [Ipumepsl BEIUUCIICHUS! BEPOATHOCTEM
CIIOKHBIX COOBITHIA.

Tema 2. BoiunciieHue BEpOATHOCTEH B cXeMe He3aBHCHMbIX MOBTOPHBIX HCIIBITAHU
Onucanue cxemMbl HE3aBUCHMBIX MOBTOPHBIX UCIBITAHUH C IByMS HCXOJIaMU: yCIIEX U Heyaya. Beruncinenue
BEPOSTHOCTEH HAOIIOIEHUS OMPEIEIEHHOT0 YKCia YCIEIHbIX UCTIBITaHUH ¢ moMolisio hopmyiisl bepryimu.
[TpuOnmkeHHbIe BBIYUCIIEHUS BEPOATHOCTEH B CXeMe HE3aBHUCHMBIX MOBTOPHBIX MCIBITAHUHN C TTOMOIIIBIO
npeaenbHbIX TeopeM. Teopema Ilyaccona. JIokanbHas teopema Myaspa-Jlannaca. MHTerpansHas teopema
Myagpa-Jlamnaca. CiieicTBHs U3 UHTETPAIILHON T€OpPEMBbl 00 OTHOCUTEIIBHON YaCTOTE CIIy4afHOTO COOBITHUS U
BEPOSTHOCTH HAOIOICHUS ONPEEICHHOTO YHCia YCIEIIHbIX UCTIBITAaHUI YncIa.

Tema 3. O01mme cBeeHUs 0 CJOYYAHHON BeJIMUMHE U 3aK0HE pacnpeae/ieHUsl BEePOSATHOCTel. AHAJIU3
pacnpeesieHis CJIy4alHON BeJIMYMHBI JUCKPETHOI0 THIIA
-MHTYynTHBHOE IOHATHE CIy4ailHON BennuuHbl. CioyyaiiHas BeTU4YMHA Kak u3Mepumast pyHKIus. 3aKoH
pacnpeeneHus Ci1y4aiHon BenuruHbl. DyHKIHS pacnpeIesICHUs] CIy4ailHON BEJIUYUHBI U €€ CBOWCTBA.
- OcHOBHBIE CITIOCOOBI OMUCAHUS paclpeeNeHUs TUCKPETHON ciyyaiiHoW BenuuuHbl. Tabauma pacupeaenenus
BeposTHocTel. Haxoxaenne GyHKIMU pacipeieseHusi U BEPOSTHOCTH MONaAaHNs B UHTEPBA JUCKPETHOM
cityyaiiHO# BennurHbl. OCHOBHBIE YMCIIOBBIE XapAKTEPUCTUKU: MAaTEMATUUECKOE OXKUIAHUE U AUCTIEPCHUs,
MO/1a, HauaJbHbIE U LIEHTPaJIbHbIe MOMEHTHI. CoepKaTebHasi HHTEPIPETalus YUCIOBBIX XapaKTEPUCTHUK,
BO3MOXHas cpepa npumeHeHus. [locTaHOBKa U pelIeHne 3ajaul HaX0XKACHUs pacupeaeneHus QyHKIuu ot
JTMCKPETHOM CIy4daitHO# BeTuYuHbI. MoaenpoBaHue TUCKPETHOM CIIydailHOM BEJTUMYMHBI C 33JITaHHBIM
pacIpeneiIeHUEM.
- buHOMManbHOE, TUIIEPreOMETPUIECKOE U IIyaCCOHOBCKOE pacrpezeseHus. UUCnoBble XapaKTEPUCTUKU ITUX
pacrnpeeneHuil.

Tema 4. AHa/IM3 pacrnpe/ieJIeHUs CJIy4aiiHOli BeJJHYHHBI A0COJI0THO HeNPepbIBHOTO TUNA. THnoBbIe
3aKOHBI pacnpeaejeHusi HeMPepPbIBHOM CJIy4aiiHO BeJIUYHHbI
- AGCOIOTHO HENpepbIBHBIE ClTyyaiiHble BeTMYUHbI. [I10THOCTh pacnpeaeneHns BepOsSTHOCTEH U ee CBOWCTBA.
Haxoxxnenne ¢pyHKIMU pacnpeeNeHus U BEPOSTHOCTH MOMAAaHNs B MHTEPBAJ HETIPEPHIBHOM CITy4YaifHOM
BeIN4HUHbI. OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKHI: MATEMAaTUYECKOE 0XKMJIaHUE U TUCIIEPCHS, MOJIa U
KBaHTWUJIb, HaUaJIbHbIC U [IEHTPAIbHBIE MOMEHTHI, KO3 GUIIMEHT acCUMMETpuH U 3kciiecc. [locranoBka u
pelleHne 3aJjauu Hax0X/IeHUs pacnpeaeaeHus (yHKIMUA OT HePEephIBHOM cy4yaiiHOM BeTUYHHBI.
VYHuBepcanpHOe Npeodpa3oBaHue CydyailHON BelIMYUHBL. MoenupoBaHye HENPEPhIBHON CiIy4yaitHON
BEJIMYMHBI C 3a/IaHHBIM 3aKOHOM PacIpeieIeHUsI.
- PaBHOMEpHOE pacnpeneneHue, NoKa3aTeIbHOE U HOPMAJIbHOE pacnpeaeneHus. YuciaoBble XapaKTEPUCTUKN
9THX paclpeaeieHui.

Tema 5. CiryyaiiHble BeKTOPbI U NpeAe/ibHbIE TeOPeMbl TCOPUHN BePOSITHOCTEH
- COBMECTHOE, YaCTHOE UM YCJIIOBHOE paclpeesieHus Cly4ailHOTo BekTopa. OyHKIUS pacipeieiaeH s
CIIy4allHOTO BEKTOpa U ee cBorcTBa. HezaBucumMsble ciydalinble BeMuuHbl. HaxoxneHne BepoaTHOCTH



NOTAJIaHUs CIIy4alfHOrO BEKTOPA B 3aJJaHHYI0 001acTh. MaTeMaTn4yeckoe 0XKUJaHue CIIy4aifHOro BEKTOpa U €ro
cBoiicTBa. KoBapuannoHHbIN (KOppEIALIMOHHBIN) MOMEHT U €ro cBolicTBa. KoBapralmoHHast MaTpuia U ee
coricTBa. KoadduumeHT muHeHO#M KOppesiiuy U ero CBOWCTBA.

- Pacnpenenenus BepossTHOCTEH, HanbosIee YacTO MPUMEHSIEMbIE B IPAKTUKE CTATUCTUYECKUX MCCIIEOBAHUI:
xu-kBaapat, CtprojieHTa u dOuiepa.

- 3aKOH OOJIBLINX YHCEI, €T0 COJepKaTeIbHbIN cMbIci. LleHTpanbHas npeaenbHas Teopema.

Tema 6. OcHOBHbIE NOHSATHS, HATIPABJIEHUSI U MO/IeJIM MaTeMaTU4ecKoi ctatucTuku. [lepBudnbIii
AHAJIN3 CTATHCTHYECKHUX JTAHHBIX
BeposiTHOCTHAs M CTAaTUCTUYECKAsE MOJENH CITy4alHOIro SKCcriepuMeHTa. OCHOBHBIE THUIBI CTaTUCTUYECKHUX
Mozeneil. ['eHepanbHast COBOKYITHOCTh, BHIOOPKA M OCHOBHBIE CLIOCOOBI OpTaHM3aluy BBIOOPKU. Pe3ynbrate
HAOIIOICHUH, TNIAaHBI UCTILITAHUN. [IOHSITHS CTATUCTUKY U CTATUCTUYECKON OIeHKU. He3aBrucumasi OBTOpHAS
BBEIOOPKA M €€ COBMECTHBIN 3aK0OH pacmpeencHus. BeioopouHoe mpocTpancTBo. DyHKIUS MPaBIOMOA00uS.
Bri6opounoe pacnipenenenue. BapuannoHHBIN psiT ¥ TOPSIIKOBBIE CTATUCTUKH. BRIOOpOYHBIC HAYAJIBHBIC U
LEHTpaJIbHble MOMEHTHI, SMIIMpHUEcKas (PyHKIUS paclpeaeeHus: 1 BbIOOpOUHasi KBaHTUJIb, BBIOOPOUHBIE
KOd((UIIMEHTHI ACHMMETPHH U dKcIecca. HaxoxaeHne BEIOOPOYHBIX XapaKTEPUCTUK 10 TPYIITUPOBAHHON
BBEIOOpKE (110 MHTEPBAIBHBIM JAHHBIM ), paclpeesieHue rpynupoBaHHON BRIOOPKU. [ HcTorpaMma u apyrue
HEMapaMeTPUIECKUE OLICHKU INIOTHOCTH PACIIPEACIICHUS CITyYaliHOW BEITUYUHBI, ITOJIMTOH YaCTOT.

Tema 7. CTaTucTHYECKOE OlICHUBAHHE MapaMeTPoOB pacnpeaejeHus. MeToabl NoJay4YeHHUs TOYEeYHbIX
ouneHok. IlocTpoeHue 10BepUTEIbHBIX HHTEPBAJIOB
- [TocTanoBKa 3a/1a4¥ TOYEUHOTO OLIECHUBAHUS (B MapaMETPUUYECKON U HEeMapaMeTpHUIeCKOi TOCTaHOBKE).
OCHOBHEBIE MCTOJbI NApaMETPUICCKOTr0 OUCHUBAHUA: METOAbI MOMCHTOB, MAKCUMAJILHOT O HpaBIIOHOZ[O6I/I$I u
nosictaHoBKU. CBOMCTBA CTATUCTUYECKON OLIEHKU: HECMEILIEHHOCTb, COCTOSITENIbHOCTb, 3()()EKTUBHOCTB.
- UuTepBanbHble olleHKU. JlOBepUTENbHBIE HHTEPBAIIBI IBYCTOPOHHUE M OJHOCTOPOHHUE. [lOBEpUTENbHbIE
MHTEPBaJbl JIJIs TapaMeTPOB HOpMaJIbHOTO pactipeaesienus. [loctpoenre 10BepuTeNbHbIX HHTEPBAJIOB IS
BEPOATHOCTHU, JOJIN FeHepaHLHOﬁ COBOKYITHOCTHU U MATCMATHUYCCKOI'0 OKUAaHU.

Tema 8. [IpoBepka cTaTUCTHYECKUX THNOTE3
- 'unore3b! pocTbie U cnokHble. CTaTUCTUUECKUM KpUTEPHiL (TECT) U cTaTUCTUKa Kputepus. Kpurtnueckas
obnactb. Ommbku 1-ro u 2-ro poaa. CtaTucTiueckas NpoBepKa TMIOTE3: OCHOBHBIE TUIIbI THIIOTE3 M 00LIast
JIOTMYECKasi cXeMa CTaTUCTUYeCKoro kpurepus. Kpurtepuu cornacus u 3Ha4uuMOCTU. XapaKTEpUCTUKU
KayecTBa KpuTepus: QyHKIHSI MOITHOCTH, YPOBEHb 3HAYNMOCTH, BEPOSITHOCTH OITHOOK TIEPBOTO U BTOPOTO
pona, GyHKIHS pucKa.
- [IpoBepka runores ciay4allHOCTH M HE3aBUCUMOCTH C IIOMOILBIO KPUTEPUEB CEPUI U MHBEPCUI, KPUTEPHS
xu-kBaapat. Kpurepuu cornacus xu-kazapat. Kpurepun ognopogsoctu. Ilposepka runores o napamerpax
HOPMAaJIBHOTO pactpezenenus. [IpoBepka mapaMeTprudecKoi ruroTe3bl O YUCIOBBIX 3HAYCHUSX [1apaMETPOB.
[IpoBepka runore3 0 BEPOATHOCTAX U JTOJISIX T€HEPAIbHOW COBOKYITHOCTH, O CPETHUX U JUCIEPCUSX.

Tema 9. OcHOBBI perpecCHOHHOI0 U KOPPEIAIHOHHOI0 AHAJIN32
IToHsATHS KOPPETALMOHHON U perpecCuoHHOM 3aBucuMocTeil. OCHOBHBIE 3a/jaul KOPPEISIIMOHHOTO aHaJIH3a.
OCHOBHBIE THIIBI IEPEMEHHBIX: HOMUHAJIbHBIE, IOPSKOBBIE U KOJIMUECTBEHHBIE. I3Mepenne cuibl CBA3H
MEXy IEPEMEHHBIMHU C IIOMOMIBIO KO3 dunrenToB koppemsiuuu [upcona n Crimpmena, CBOWCTBA ITHX
KO3 (HULIMEHTOB.

MatemaTuka. CnenuajbHbI€E IJIABbI
B 6a3oBoii cxeme goctaBku YMK 93469 pazaen "MaremaTtuka. CrieniaibHbIC TJIaBBI" HE UCTIONB3YETCS.

OcHoOBHbIE IOHATUS U TECOPEMbBI TCOPUH BepOHTHOCTeﬁ, IMOBTOPHBbIC UCITBITAHUA



- DKCKypC B UCTOPHIO Pa3BUTHUS TeOpHH BeposiTHOCTel. CiydaifHble SBIEHUS U MPEMET TEOPUN BEPOITHOCTEH.
OCHOBHBIE THIIBI 33]]a4, PELIAEMBIX C IPUMEHEHUEM BEPOSITHOCTHO-CTATUCTUYECKUX METOJOB U MOJEIEH.
[TonsTHst cimyyaifHOrO 3KCHEpUMEHTa (UcHbITaHus) U coObITHs. CilydaiiHOe, HEBO3MOXKHOE U IOCTOBEPHOE
coObITHA. CTaTUCTHYECKAs] YCTOMYUBOCTD YaCTOT COOBITUI M MHTYUTUBHOE IIPEJICTABICHHUE O BEPOSITHOCTH.
[IpocTpaHCTBO 2N1eMEHTAPHBIX COOBITHI ¢ KOHEYHBIM YHCIOM UCXOA0B U KIIACCHUECKOE OIpeieTICHIe
BEPOSATHOCTH. | eoMeTprudecKkuii U CTaTUCTUYECKUN CIOCOOBI OTpeIeIeHUsI BEPOSITHOCTEH.

- Onepanyu HaJ COOBITUSAMU: IIEpeceueHre, 00bEAMHEHNE, JOIIOJIHEHUE, Pa3HOCTh, UMILTUKaLUsA. OCHOBHbBIE
CBOMCTBA OTepanuii HaJ COOBITUSIMH. AJreOpa U curMa-anreopa coObITHI, COOBITHE KaK U3MEPUMOE
(mabnromaemMoe) MHOXKECTBO. AKCHOMaTudeckoe onpenenenne BeposstHoctu A.H. Kommoropoga.
BeposiTHOCTHOE TPOCTPAHCTBO, MPUMEPHI BEPOATHOCTHBIX POCTPAHCTB. CIEACTBUS U3 AaKCUOM:
HENPEPBIBHOCTh BEPOATHOCTHOIN MEPBI, CBONCTBA BEPOSTHOCTH /JIs1 OOBEAUHEHUSI HECOBMECTHBIX U
COBMECTHBIX COOBITHH, a TAKXKE JUIsl OOBEAMHEHHUSI COOBITHI, 00pa3YIOIIHMX TOJHYIO TPYIIITY.

- YcioBHas BepOSITHOCTh cOOBITHS. COOBITHS HE3aBUCUMBIE MTOTIAPHO U B COBOKYMTHOCTH. DPOPMYIIBI
YMHOXKECHUS BEPOATHOCTEN, IIOJIHOM BEpOATHOCTH U balieca. IIpumeps! BEIUKMCIIEHNS BEPOATHOCTEN CIIOKHBIX
COOBITHIA.

Onucanuie cxemMbl HE3aBUCUMBIX MOBTOPHBIX UCIBITAHUH C IByMS HCXOJIaMU: yCIIeX U Heyaaya. Berancnenue
BEPOSTHOCTEH HAOMIOIEHUS OMPEIEIEHHOTO YKCia YCIEIIHbIX UCTIBITaHUH ¢ moMolIbsio hopmyiisl beprymu.
[TpuGnnKeHHbIE BEIYMCIICHUS BEPOSITHOCTEH B CXeMe HEe3aBUCHMBIX TOBTOPHBIX HCIIBITAHUH C TOMOIIBIO
npenenbHbix TeopeM. Teopema Ilyaccona. JIokansHasg teopema Myaspa-Jlamnaca. MHTerpanbHas Teopema
Myagpa-Jlamnaca. CieicTBus U3 HHTETPAIBHON TEOPEMBbI 00 OTHOCUTEIIBHON YaCTOTE CIIyYaiiHOTO COOBITHS U
BEPOSTHOCTH HAOIOICHUS ONPEIEICHHOTO YHCia YCIEIIHbIX UCTIBITAHUH YncIa.

CiyyaiiHble BeJJMYMHBI H OCHOBBI MATEMAaTHYECKOM CTATHCTHKH
-MHTynTHBHOE MOHATHE CiTy4aiiHOW BennuuHbl. CaydaiiHas BeTMUMHA Kak u3Mepumast pyHKIus. 3aKoH
pacnpeeneHus Ci1y4aiHon BenuruHbl. OyHKIHS pacupeIesIeHUs] CIy4ailHON BEJIUYUHBI U €€ CBOWCTBA.
- OCHOBHBIE CITOCOOBI OMMMCAHUS PACTIPECICHUS JUCKPETHOW CIIyYaitHOM BeTMYMHBL. Tabnuia pactpeaeieHust
BeposTHocTel. Haxoxaenne GyHKIMU pacipeieieHusi U BEPOSTHOCTH MONaAaHNs B UHTEPBA JUCKPETHOM
clly4aiiHOH Benn4uHbl. OCHOBHBIE YUCIIOBBIE XapaKTEPUCTUKU: MaTEMaTHUECKOE 0XKHUIaHNE U TUCIIEPCHS,
MO/1a, HauaJbHbIE U LIEHTPaJIbHbIe MOMEHTHI. CozepKaTebHas HHTEPIPETalus YUCIOBBIX XapaKTEPUCTHUK,
BO3MOXKHas cpepa nmpumeHeHus. [locTaHOBKa U pelIeHne 3ajaul HaX0XKACHUS pacnpeaeneHus GyHKIuu oT
JTMCKPETHOM CIydaitHO# BeTMYuHbI. MoaenpoBaHue TUCKPETHOM CIIydYailHOM BEJTMYMHBI C 33JITaHHBIM
pacIpeneIeHUEM.
- buHOMUManbHOE, TUIIEPreOMETPUIECKOE U IIyaCCOHOBCKOE pacrpezeseHus. UUCnoBble XapaKTEPUCTUKU ITUX
pacnpeeneHuil.
- AGCOIIOTHO HETIPEPHIBHBIE CIy4ailHble BeNWYUHBI. [[IIOTHOCTE pacnpeneneHus BEpOsSTHOCTEH U ee CBOMCTBA.
Haxoxxnenue ¢GyHKIMU pacupeeNeHUs U BEPOSITHOCTH MOMAAaHusl B MHTEPBal HENPEPHIBHOM Cly4yaiHOi
BeIN4HUHBI. OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKHN: MATEMATUUECKOE 0XKMJIaHUE U TUCTIEPCHS, MOJIa U
KBaHTWJIb, HAUaJIbHbIC U [IEHTPAIbHbIE MOMEHTHI, KO (GUIIMEHT acCUMMETpuH U 3kciecc. [locranoBka u
pellleHre 3a7]aui HaX0XIeHUs pacrpesenieHus (yHKIUU OT HEMPEePBIBHOM CITydyaifHOM BETMUUHBI.
VYHuBepcanpHOE IpeoOpa3oBaHue CaydaiHOM BeWnYrHbI. MoaenupoBaHie HEMPEPbIBHON ClTyyailHOM
BEJINYUHBI C 33JaHHBIM 3aKOHOM PACIPEIEICHUS.
- PaBHOMEpHOE pacnpeneneHue, NoKa3aTeJIbHOE U HOPMAJIBHOE pacnpeaeneHus. YucaoBble XapaKTEPUCTUKN
3TUX PACTIPEIECICHUI.
BeposiTHOCTHast M cTaTUCTHYECKAst MOAEIH CIIy4ailHOTO SKcriepuMeHTa. OCHOBHBIE TUIIBI CTATUCTUYECKUX
Mmojeneit. ['enepanbHasi COBOKYITHOCTh, BRIOOPKA I OCHOBHBIE CIIOCOOBI OpraHU3aIMy BEIOOPKH. Pe3ynpTarh
HaOII0/IeHUH, TIIaHbl UCTIBITAHUN. [IOHSATHSI CTATUCTHKYU U CTaTUCTUYECKON OlleHKU. He3aBucumasi moBTOpHas
BBIOOPKA M €€ COBMECTHBIH 3aK0H pacmpeenenus. BeibopouHnoe nmpoctpanctBo. OyHKIUS MpaBaonogo0us.



BribopouHnoe pacnpenencHue. BapuanoHHBIN psi] ¥ TOPSAKOBBIC CTATHCTUKU. BBIOOpOYHBIC HavaIbHBIC U
LEHTpaJIbHbIE MOMEHTHI, SMIMpUYecKas (yHKIMS pacipeaeseH s 1 BBIOOpOYHast KBAHTUIIb, BBIOOPOYHBIE
KO3 PHUIIMEHTH aCHMMETPUU | dKcliecca. Haxoxkaenne BBIOOPOUYHBIX XapaKTEPUCTUK 10 TPYIITUPOBAHHON
BBIOOpKE (110 MHTEPBAIBHBIM JIAaHHBIM ), paCIIpEICIICHIE TPYIIMPOBAHHON BEIOOpKH. ['ICTOrpamMma u ApyrHe
HeTapaMeTPHUECKUE OIICHKH IIOTHOCTH PacTpe/IeICHUs CITyYaifHON BeJTMUUHBI, IIOJIUTOH YacTOT.

HUToOrosoe KOHTpPOJILHOE MepPONIPUATHE
Lenb paboThI: KOMIUIEKCHAs! IPOBEPKA 3HAHUN U YMEHHIA, CBSI3aHHBIX C BBIYUCICHUEM BEPOSATHOCTEH,
aHaAJIN30M paclpeAeseHUH ClTy4yallHbIX BEJIMYMH U CTATUCTUUECKUX JAHHBIX.
TeMarnka NpakTUYECKUX 3aJaHUHN
1. I[IpencraBieHue CIOKHBIX COOBITUI Yepe3 AIeMEHTapHbIE C UCIIOJIb30BAHNUEM ONepanuil Ha/l COOBITHSIMH.
2. Knaccuueckoe onpezienieHue BEpOsTHOCTEH 0€3 HCIIONh30BaHMS M C UCIIOJIb30BAHUEM AJIEMEHTOB
KOMOWHATOPHKHU.
. 'eomeTpuueckoe onpeieeHne BEPOSITHOCTEN.
. Beluucnenue ycioBHBIX BEPOSITHOCTEN.
. [Ipumenenue GopMyIT CIIOKESHUS TSI HECOBMECTHBIX M COBMECTHBIX COOBITHH.
. Ilpumenenne GopmMys yMHOKEHHS BEPOSATHOCTEH sl HE3aBUCHMBIX U 3aBUCHMBIX COOBITHIA.
. ®opMyIIbl TOJTHOM BEpOSATHOCTH U baiieca.
. [Ipumenenue popmyiel beprymnu. HaxoxxneHne HauBepOsSTHEHUIIETO YUCIa COOBITHA.
. IIpuMeHeHne 10KanbHOM U MHTETrpa