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IHHOACHUTEJIBHASA 3AIINCKA

B coBpemMenHOM LH(POBOM MHUPE BEPOSITHOCTh U CTATUCTHKA IMPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTh KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa3oBaHUH,
HEO0X0IMMOM KaKIOMY 4elloBeKy. Bospacraer umcio mpodeccuii, mpu OBIAACHUU KOTOPHIMH
TpeOyercsi xopomas 0a30Bas TOATOTOBKAa B OONACTH BEPOSTHOCTH W CTATUCTHKH, TaKas
MOATOTOBKA Ba)KHA ISl MPOJOJDKEHUS 00pa3oBaHUs W IS YCHEIIHOM HNpo¢ecCHOHAIbHON
Kapbephbl.

Kaxplii uenoBeK oCTOSHHO IPUHUMAET PELICHUS] Ha OCHOBE UMEIOIUXCS Y HETO IaHHBIX.
Jlnst 000CHOBAHHOTO TPUHSATHS PEUICHUs B YCIOBHSX HEAOCTaTKa WM M30BITKA WH(MOpMAIHU
HEOOXOIMMO B TOM YHCJIE XOpOLIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHYECKOE
MblieHHe. VIMEHHO MM03TOMy BO3HHKIA HEOOXOAMMOCTh (POPMHUPOBATH y OOydYaIOLIUXCS
(YHKIMOHAJIBHYIO TPAaMOTHOCTh, BKJIIOUAIOILIYI0O B ce0s yMEHUE BOCIPUHUMATh U KPUTUUYECKH
aHAJIM3UpPOBaTh HH(OpPMalMIO, TPEACTABICHHYIO B  pPa3IMYHBIX (Qopmax, IMOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHMX pEaJbHbIX IPOLIECCOB M 3aBUCUMOCTEW, NPOU3BOJIUTH
MIPOCTENIINE BEPOSITHOCTHBIE PACUYETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMH NpHUHLMIIAMU cOoOpa, aHaimu3a u
MIPE/ICTaBICHMs] JAHHBIX W3 PA3NUYHBIX cdep KU3HM OO0IIecTBa U TrocynapcTBa MpHOOIIaeT
oOyuaronuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOWHATOPHKU pPa3BUBAET
HAaBBIKM OpraHU3aluu mnepedopa W MojAcYE€Ta YMciia BapUAaHTOB, B TOM 4YMCIE B MPHKIATIHBIX
3a/jlayax. 3HAaKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHUyecKui (yHIaMEHT IS
dbopMupoBaHusl KoMmIeTeHIuil B oOmactu uHGOpMaTuKU U LUEGPOBBIX TexHoioruil. [Ipu
U3YYEHUM CTATUCTHUKH U BEPOSITHOCTU OO0OramaroTcs IMpeACTaBIeHUus oO0ydaroumxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJax ero uccieloBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBHO 3HAYUMON MH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIIIJICHUS.

B cooTtBercTBUM ¢ JaHHBIMH LEISIMM B CTPYKTYpe IIpOrpaMMmbl Y4eOHOIro Kypca
«BeposITHOCTP W CTAaTUCTHKA» OCHOBHOTO 0O0IIero oOpa3oBaHHWs Ha YrIyOJEHHOM YpOBHE
BBIJICJIEHBI CIIEAYIOLIME coJepiKarenbHO-MeToaudeckue JuHuM: «lIpencraBieHue OaHHBIX U
omnucaTeNbHasl CTaTUCTHKa», «BeposTHocTb», «DieMeHTbl KoMOMHATOpUKW», «BBenenue B
Teoputo rpadosy», «MHoxkecTBa», «Jlorukay.

Copnepxxanune suHuM «lIpencraBieHue NaHHBIX M ONMCATENbHAsl CTATUCTHKA» CIY)KUT
OCHOBOH 11 (hOPMUPOBAHMS HABBIKOB PAabOTHI ¢ MHPOPMALUEH: OT YTEHUS U MHTEPIpEeTaluu
uHboOpMalMY, NPEACTAaBICHHOW B Tabaumax, Ha JuarpaMMax M rpagukax, 10 coopa,
IIPEJCTABICHUS U aHAJIN3a JAaHHBIX C UCIIOJIb30BAHUEM CTATUCTHUECKUX XapaKTEPUCTUK CPEHUX
u paccenBanus. Pabotas ¢ naHHBIMH, OOydarolIuecs: y4aTrcs CUUTBIBaTh U UHTEPIPETUPOBATH
JIaHHBIE, BBIJIBUTaTh, ApI'YMEHTUPOBATh U KPUTUKOBATH MPOCTEHILINE TUITOTE3b], PA3MBIILIATH HaJl
(dakTOopamMM, BBI3BIBAIOIIMMH M3MEHUYUBOCTb, M OLICHMBATH WX BIIMSHHE HAa paccMaTpuBaeMble
BEJIMYUHBI U [TPOLIECCHI.

WHTyuTHBHOE  NpEACTaBIEHUE O  CIy4yaWHOM  M3MEHUYMBOCTH,  HCCIIEJIOBaHHE
3aKOHOMEPHOCTEN M TEHACHLHUH CTAaHOBUTCS MOTHBHMPYIOIIEH OCHOBOM IJII U3y4EHUS TEOPUU
BEpOSITHOCTEN. bonbllioe 3HAaueHHME MMEIOT NPAKTUYECKUE 3a/JaHus, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIETISIMHU.

[ToHsiTHE BEpOSITHOCTH BBOJMTCS KaK Mepa IMpaBaonoaoous ciydaiiHoro coobitus. [lpu
U3yYeHHH y4eOHOro Kypca oOydarolmuecs: 3HaKOMATCS ¢ MPOCTEHITUMHY METOAaMU BBIYHCIICHUS
BEPOSITHOCTEN B CIIy4alHBIX IKCIEPUMEHTaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU MCXOJaMU,
BEPOSATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIOoXHbIE 3amauu. B
y4eOHBIM KypC BXOJST HadaJbHbIC NMPEICTABICHUS O CIy4alHBIX BEJIMYMHAX U MX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOTo Kypca OCYIIECTBIIAETCS 3HAKOMCTBO O0YYaOLIUXCSl C MHOXKECTBAMU U
OCHOBHBIMH OIIE€palUIMHU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS PUMEpPhl TpUMEHEeHUs rpadon



M D3JEMEHTOB TEOPHHM MHOXKECTB JUIS DPEUICHMs 33/a4, a TaKKe HCIOJIb30BaHUS B JAPYIHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaIMeTax.

Ha u3ydenue ydyeOHOro kypca «BeposTHOCTh M cratuctukay orBogurcs 102 waca: B 7
kiacce — 34 yaca (1 yac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 wac B Heneno).



COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue naHHBIX B BHUJAE TaOMUI], AMarpamMM. 3aroJiHEHHE TaOJWI, YTCHUE U
MIOCTPOEHHUE CTOJOMKOBBIX (CTOMOUYATHIX) M KPYTOBBIX auarpamm. YreHue rpa)ukoB peantbHBIX
nporeccoB. M3pnedenne nHPOpPMALUU U3 AUATPAMM U TAOIUII, UCTIOJIb30BAHUE M MHTEPIIPETAIIHS
JTAHHBIX.

OmnucarenpHas CTaTHCTHKA: cpefHee apudMeThudecKkoe, Meauana, pa3Max, HauboJiplee u
HauMEHbIIIee 3HaUEHUs], KBapTUIIU, CPEIHEE TAPMOHUYECKOE, CPETHEE TAPMOHNYECKOE YHCIOBBIX
JTAHHBIX.

[IpuMmepel ciiydallHOM W3MEHYMBOCTH IIPM HM3MEPEHUSX, B MAacCOBOM IIPOU3BOJCTBE,
TEHJEHIIMM M CcllydailHble KoJieOaHUs, TIpYNIHpPOBKA JAHHBIX, IPEJICTABICHUE CIy4alHOU
M3MEHUYMBOCTH C IOMOIIIBIO IMarpaMM, 4acTOThI 3HAUEHUH, CTATUCTUYECKAsl YCTOWYUBOCTb.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yucio pédep U cyMMapHasi CTENIEHb BEPIIUH.
[Tonsarue o cBs3ubix rpadax. [Tyt B rpadax. Lenu u nukiasl. O6xoa rpada (3iIepoB MyTh).
[TonsiTre 06 opueHTHpOBaHHOM rpade. Pemenne 3a1a4 ¢ moMolbko rpados.

VYTBepkaeHUsT U BbIcKa3biBaHUS. OTpuULlaHHE YTBEP)KICHHS, YCIOBHBIE YTBEP>KICHHUS,
oOpaTHbIE U PaBHOCWJIbHBIE YTBEPKJICHHS, HEOOXOIUMbIE U JOCTAaTOYHBIE YCIIOBUS, CBOMCTBA U
npu3Haky. [IpoTHBOMONIOKHBIE YTBEPXKIEHUS, T0KA3aTE€ILCTBA OT IPOTHUBHOTO.

CnyyaiiHplii SKCIIepUMEHT (OMBIT) U CiydailHoe coOblTHe. BeposdTHOocTh M YacToTa
CllydaifHOTO cOOBITHS. POJIb MamoOBEPOSATHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITUI B IPUPOJIE
u B o011ecTBe.

8 KVIACC

MHo3xecTBO U MOAMHOKecTBO. [IprMeprl MHOXKECTB B oKpy:karomieM Mupe. [lepeceuenue u
o0bemmHeHne MHOXeCTB. J(uarpammer Ditnepa. UnciaoBeie MHOXKeCTBA. [IprMepsl MHOKECTB W3
KypcoB ainredbpel U reoMmerpud. llepeuncieHue S1€MEHTOB MHOXKECTB C  IOMOIUIBIO
OpraHM30BaHHOTO Nepedopa U npaBuia yMHOKeHUs. DopMynia BKIIOUEHHS -UCKITIOUECHHUS.

OneMeHTapHble  coObITHsA.  BepostHocTH — cimydaiHBIX — coObITH.  OmBITBI €
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHAMU. CITydailHBIN BBIOOD.

N3mepenue paccenBaHUsl 4MCIOBOrO MaccuBa. Jlucmepcust M CTaHJAPTHOE OTKIOHEHHUE
yucioBoro Habopa. CBoHcTBa JAuCIIEPCHM U CTAHIAPTHOTO OTKJIOHEHUs. Jluarpammbl
paccenBaHMs IByX HaO101aeMbIX BelInurH. JInHeliHas CBSA3b HAa AUAarpaMMe PacCeUBaHMSL.

Hepeso. epeBo ciaydaiiHOro skcrnepuMenTa. CBOMCTBA AEPEBbEB: €IMHCTBEHHOCTD ITYyTH,
CBSI3b MEXIY YHCIIOM BepIIMH U uucioMm péodep. [lonstue o miockux rpadax. Pemenue 3amgau ¢
IIOMOIIIBIO JIEPEBBEB.

Jlornueckue coro3bl «M» u «MJIN». CBsA3b MEXy JOTHUECKMMU COIO3aMHU U ONlEepalusiMU
HaJ MHOXecTBaMH. Vcrosib30BaHre JTIOTMUECKUX COI030B B ajiredpe.

CnyygaiiHple CcOOBITHSI KaK MHOKECTBA JJIEMEHTapHbIX COObITHI. [IpoTHBOMONOXKHBIE
coObITust. Onepanuu Haf coObITHIMU. DopMyIia CI0KEHHS BEPOSITHOCTEH.

[IpaBui0 yMHOXKEHUS BEPOSITHOCTEN. Y CIIOBHAsI BEpOSATHOCTD. [IpeacraBienue ciyyaiiHOTo
SKCIIEpUMEHTa B BU/JIE AepeBa. HezaBucumbie COOBITHS.

9 KJIACC

KombunaTtopHoe npasuio ymHokeHus. IlepectaHoBku U dakTopuan. Yucio couetaHuil u
tpeyronpHuk [lackansa. CpoiictBa uncen coderanuil. buHom Herotona. Pemenue 3amau c
UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CitydaiiHbI BBIOOP TOUKHM U3 (DPUTYpHl Ha IUIOCKOCTH, U3
OTpe3Ka, U3 Iy OKPYKHOCTH.

Hcneirannda. Yenex n Heynada. Cepus HCIIBITaHUN 10 TiepBOro ycnexa. Cepus UCTbITaHUN
bepuymnu. BepositHocTH coObiTuii B cepuu ucnblTaHuil beprymmu. CiydaiiHblii BeIOOp U3
KOHEYHOI'0 MHOKECTBA.

CnygaiiHas BeMYMHA U pacHpelielieHne BeposATHOCTENW. IIpumepsl ciydaliHbIX BEJIWYMH.
Baxknble pacripeneneHusi — YUCIIO MONBITOK B CEPUU MCIBITAHWM A0 MEPBOrO yclexa U 4YUCIO
yCIIEXOB B CEpUH UcIbITaHUN bepHyun (reomerpuyeckoe 1 OMHOMHUAIIBHOE PAaCIpeeIeHUs).



MaremMaTnueckoe OKuJaHue CllydalHOU BeM4YUHbl. DU3MYECKUI CMBICI MAaTEMaTUYECKOTO
oxxujanus. [TpuMeps! UCcoIb30BaHUS MAaTEMATHUECKOTO OKHM1aHus. Jlucrnepcus U cTaHJapTHOE
OTKJIOHEHHE ciydaiiHOW BennuyuHbl. CBOICTBA MaTeMaTH4ECKOTO OXXKHJIAHUS U JUCIIEPCHUMU.
MareMatnueckoe 0KUAAHUE U TUCIIEPCUS U3YYCHHBIX PACIIPEACIICHUM.

Hepaencto Yebpmména. 3akoH 00ybIIMX Yrced. MaTeMaTndeckue OCHOBAHUS H3MEPEHHS
BeposiTHOCTEN. Posib 1 3HaUeHne 3aKoHa OOJIBIIKX YKCEN B HAYKE, B IPUPOJIE U OOLIECTBE, B TOM
YlCJIe B COLIMOJIOTMUECKUX 00CIEOBAaHUAX U B U3MEPEHUSX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» HA YIVIYBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yabTAaThl OCBOSHUS MPOTPAMMBI TT0 MATEMATHUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHUSA:

MPOSIBICHUEM HWHTEpeca K TPONUIOMY W HACTOSIIEMY POCCHUCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUUCKOM
MaTeMaTHYeCKOW IITKOJIbI, K HCITOJTb30BAHMIO ITHX JIOCTHIKCHUH B PYTUX HAYKaX U MPHUKIIATHBIX
chepax;

2) rPasKAaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

FOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEM TIpakJaHWHA M peald3allid €ro Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaXAAHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)KJIEHHIO 3TUYECKHX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM HPUMEHEHUEM JOCTHKEHUHN
HayKH, 0CO3HAHHEM BaKHOCTH MOPAILHO-3TUYECKUX MPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

3) TPy/10BOr0 BOCIIUTAHUS:

YCTaHOBKOW HAa aKTHBHOE Y4acTHe B PEUICHHM MPAKTUYECKHX 3a/lady MaTeMaTHU4YecKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMaTHUECKOTo 00pa30BaHUs Ha MPOTSHKEHUHU BCel
KU3HU JJIS1 YCHEIHON MpodecCHOHANbHON IEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM WHIAMBHUAYAJIbHON TpaekTopuu oOpa3oBaHHs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M OSCTETHUECKOMY BOCIPHUATHIO MaTEeMaTUYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTel HAYYHOT0 MO3HAHMSA:

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX IMpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YelOBEKa, MHPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl uYeloBeuecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JIJISl Pa3BUTHUS LIMBUIIM3AIIMH, OBJIAJICHUEM SI3IKOM MAaTEMAaTHKU U MaTeMaTHYEeCKOU
KyIbTYpOH Kak CpeICTBOM TO3HAHUS MHUpPA, OBJIAJCHHEM HAaBBIKAMHU HCCIIEI0BATENbCKON
NesITeNbHOCTH;

6) pusmyeckoro  BoCHUTAHHUS, (POPMHUPOBAHUS  KYJbTYpbl  30pPOBbSI U
AMOLUMOHAJIBLHOT0 (JIArONOJIy4Hsi:

TOTOBHOCTHIO MPUMEHATH MaTEMAaTUIECKUE 3HAHKS B MHTEPECAX CBOETO 3/I0POBBS, BEICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pu3ndeckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa JPYroro 4eroBeKa;

7) KOJIOrHYeCcKOr0 BOCIIMTAHMA:



OpHUCHTAIMCH Ha MPUMEHEHHE MATeMaTHYCCKUX 3HAHHUU Ui pelICHUs 3a7ad B 00J1acTh
COXPAaHHOCTH OKpYXaroIliel Cpefpl, IUIAHUPOBAHUS IOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEJCTBUI ISl OKPY)KAIOWICH Cpe/ibl, OCO3HAHMEM TJI00aIbHOIO XapakTepa KOJOTHUECKHX
po0IeM U MyTel X penieHus;

8) aganTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONMAJILHON U MPHPOTHOI CpeIbl:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBUSAX HEONMPEACAEHHOCTH, MOBBIIMICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATSIIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCS y APYTUX
Jrojiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HEOOX0UMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHWU, (HOPMYIMPOBATH WJICH, MOHATHS,
THIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHCIIC paHee HEM3BECTHBIX, 0CO3HABATh JCHHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, ITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIHEO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTHPOBATH MPHUHUMACMbIC PEIICHUS W JICHCTBHS,
(bopMyITHPOBATh U OIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynmbrare OCBOGHHS MpOTpaMMBI IO MaTeMaTHKEe Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocs OyayT cQOpMHUpPOBaHBI MeTAaNpeAMeTHbIe Pe3yJbTaThl,
XapaKTePU3YIOMIKECS  OBJAQJCHUEM  YHHBEPCAJIbHBIMHA  ITO3HABATEIIBHBIMU  JICHCTBHSIMH,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSAMU ¥ YHUBEPCAIBHBIMU PETYISTHBHBIMU
JICUCTBUSIMHU.
IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHUS
ba3oBrble Jornyeckue 1eMcTBHSA:

BBISIBIISIT U XapaKTEpU30BaTh CYIIECTBEHHbIE INPU3HAKKM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHHH MEXAYy TMOHATUAMHU, (OPMYIUPOBATH ONpEeACNeHUs TOHATHUH,
YCTaHaBIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKAlMU, OCHOBAaHUSA [UIsl 000OLIeHUs U
CpaBHEHHsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPeoOpa3oBBIBATH CYXKJAEHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIE, MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIC;

BBISIBIISITh MaTEeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpeuMsi B (pakTax,
JNAHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJI  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JieNlaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYCHHH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUU (TPSAMBIE U OT MPOTHBHOIO),
MPOBOJUTH  CAMOCTOSITENILHO  JIOKa3aTelbCTBA MaTeMaTH4eCKHX (PakToB, BBICTPAUBATH
apryMeHTaIMI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSITh METOJ MaTeMaTHUYecKOi
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh croco0 perieHus yueOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpaTh HanboJIee MOIXO AN ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).
ba3zoBble nccienoBare/ibcKue 1eHCTBUA:

MCII0JIb30BaTh BOMPOCH! KaK UCCIENOBATENbCKUNM HHCTPYMEHT MO3HaHUs, (hOPMYIUPOBATh
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABIUBATH HCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJUTH MO CAMOCTOSITENIFHO COCTABIIEHHOMY IUIaHY SKCIIEPUMEHT, HCCIIEIOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OoOBEeKTa, 3aBHUCUMOCTEH OOBEKTOB MEXKIy
co00ii;

CaMOCTOSITENILHO (POPMYTUPOBATH O0OOOIICHNS U BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HAONIOJICHUS, HCCIIEOBAaHUS, OKCIEPUMEHTa, OIEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.
Padora c undpopmanueii:

BBISIBJIATH HEJAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIUMK, NAaHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M WHTEPIPETUPOBATh WHPOPMALUIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHHUS;

BBIOMpaTh GopMy TpeAcTaBICHHUS HHPOPMALMU M WLTIOCTPUPOBATH PELIaeMbIe 33Ja4H
CXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

OLICHUBATh  HAA&KHOCTh HWHPOPMALMU IO  KPUTEPHSIM, TNPEAIOKEHHBIM WA
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuUKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMH W LEISIMA
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS 110 X0y PEIICHHs 3a/1a91, KOMMEHTHPOBATh TIOTy4dE€HHBIN pE3yiIbTaT;

B X0Jie¢ 00CYXJIeHHUsl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXAA€MOW TEMbl, MPOOIEMBI,
pemaemMoi 3aJa4u, BHICKAa3bIBaTh WJCH, HAIEJICHHBIC HA IOWCK PEIICHHs, COMOCTABISATh CBOH
CYXJIEHHsI C CYXJECHUSIMH APYrHX YYACTHHKOB JUAIIOTa, OOHAPY)KUBATh PA3IU4He U CXOJCTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme (PopMyITUpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,

MPEJCTaBIATh PE3YNbTaThl PEHICHHs 3aJa4d, SKCIIEPHUMEHTA, HWCCIEIOBAaHUS, TPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBHICTYIUICHUS C YUETOM 3aJa4 MPE3eHTALUU U 0COOCHHOCTEH
ayJMTOPHU;

MOHMMATh W HCIOJB30BATh NMPEHMYIIECTBA KOMAHIHOW M WHIUBUAYATBHOW pabOTHI MPH
pelleHn Y4eOHBIX MaTeMaTH4ecKHX 3ajady, NPUHUMATh LEdb COBMECTHON JEsTeNbHOCTH,
IUIAHUPOBATh OPTraHU3ALUI0 COBMECTHOU pabOThI, paclpenensiTh BUABI padoT, JOroBapuBaThC,
00CYX1aTh MPOIECC U Pe3yabTaT paboThI, 0000IaTh MHEHUS HECKOJIBKHUX JIFO/ICH;

y4acTBOBaTh B T'PYNIOBBIX (hopmax paboThl (0OCYXIeHUS, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMbD» ¥ UHBIE); BBITIOJIHATH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOU JEHCTBUS C APYTUMU
YJieHaMUd KOMaH/Ibl, OIIEHMBAaTh KAauyecTBO pe3yibTaTa M KadecTBO CBOEro BKJaja B 0OLIWil
pe3ynbTaT Mo KpUTEpUsiM, cHOpMyIUPOBAHHBIM YHYACTHUKAMU B3aUMO/ICHCTBUS.
PeryasiTuBHbIe YHHBepPCaJbHbIe YUueOHbIe 1eiCTBHS
Camoopranuszanmsi:

BBISIBIISITH TPOOJIEMBI [T PELICHHS B )KU3HEHHBIX U Y4€OHBIX CUTYaIUsIX, OPUEHTUPOBATHCS
B Pa3JIMYHBIX NOIX0AaX IPUHSITUS PEelIeHUH (MHIUBUIYaIbHOE, IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTABJIATh IUIaH, AITOPUTM PELIeHUs 3a7auu (WK ero 4acThb), BEIOUpaTh
croco0 pemieHus ¢ Y4€TOM HMMEIOIIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.
CaMOKOHTPOJIb, 3MOLIMOHAJIbHBIN HHTEJLJIEKT:

BIIAJIETh CIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pPe3yibTara perIeHUs
MaTeMaTHUYeCKON 3aJ1aun, CAaMOMOTHBAIIMH U PeQIICKCUU;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEHICHHH 3aJaud, BHOCHUTH
KOPPEKTHBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAHJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OILICHUBATh COOTBETCTBUE PpE3yJbTaTa AEATEIbHOCTH IMOCTAaBICHHOW LEIU M YCIOBUAM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HEJOCTUKEHUS 1€JI, HaXOJUTh OIINOKY, TaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BBIpKaTh HMOLMU TMpPH M3YYCHHH MaTeMaTUYeCKUX OOBEKTOB U (aKTOB, [aBaTh
HMOLIMOHAIBHYIO OIIEHKY PEIICHUs 3aauH.



HNPEAMETHBIE PE3YJIbTATbBI
K koHiry o0ydenust B 7 Kjacce 00y4JarolIUiics MOTYIHUT CICAYIOIINE MPEAMETHBIC PE3yIbTaThI:

Yurath uHGOpMALNIO, TPEACTABICHHYI0 B TaOMUIaX, Ha AMarpammax, MpeaCTaBISATH
JaHHBIE B BHJE TaONHIl, CTPOUTH CTOJOMKOBBIE (CTOJIOUATHIE) M KPYrOBBIE AMArpaMMBbI IO
MacCHBaM 3HAYEHUH.

OnuceiBaTh M HMHTEPIPETUPOBATH pEaJbHbIE YMCIOBHIE JIAHHBIE, IPEJCTABICHHBIE B
TabIMIax, HA AUarpammax, rpadukax.

Wcnonb3oBath A8 ONMCAaHUS JAHHBIX CTaTHUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apupmMeTHIecKoe, MeIMana, HanOOJIbIlIee ¥ HANMEHBIIIee 3HAUCHUS, pa3Max, KBapTHIIH.

Nwmetp nmpezncraBieHue O JOTMYECKUX YTBEPKICHUSX U BBICKA3bIBAHUAX, YMETh CTPOUTh
oTpHIaHusi, GOPMYIMPOBATh YCIOBHBIE YTBEP)KIECHHUS NpPU PEIICHWH 3a7ad, B TOM YHUCIE U3
JPYrux y4eOHbIX KypcOB, UMETh MIPE/ICTABICHUE O TEOPEMaX-CBOICTBAX U TeOpeMax-IIpU3HaKax,
0 HEOOXOIMMBIX U JIOCTATOYHBIX YCIOBUSAX, O METOJE JOKA3aTeNbCTBA OT IPOTUBHOTO.

Nmets npeacTaBieHue o0 CllydailHONM M3MEHUNBOCTU Ha IPUMEpax pPe3yJbTaTOB U3MEPEHUN,
1eH, (U3NYECKUX BEIUYMH, AaHTPONOMETPUYECKUX JaHHBIX, MMETb IPEJCTaBICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Wcnonb30Bath U1 ONMCAaHUS JaHHBIX YaCTOThI 3HAYEHUH, TPyNIHUPOBATh JaHHbIE, CTPOUTH
TUCTOIPaMMBbI IPYIIHPOBAHHBIX TaHHBIX.

Wcnonb3oBath rpadsl Uisl pelieHus 3ajad, UMETh MpeACTaBIeHHE O TepMHUHAX TEOpUHU
rpadoB: BepiInHa, pedpo, 1elb, UK, TyTh B rpade, UMETh IpeacTaBienne o0 00xoe rpada u
00 OpHUEHTHUPOBAHHBIX rpadax.

K xonIty 00yueHus B 8 kjiacce 00y4Jaromuiics OJYyYUT CICAYIONINE TPEAMETHBIC PE3YIbTaThl:

OnepupoBaTh MOHATUSIMH MHOKECTBA, IOJMHOECTBA, BBIMOJHATH OIEpalUy Haj
MHO)KECTBAMHU:  OObEIUHEHHE, TIepecedyeHre, IMEepPeUnucCIsITh JJIEMEHThl MHOXECTB C
HCII0JIb30BAHNEM OPraHU30BAHHOTO Nepedopa 1 KOMOMHATOPHOTO MIPABHUIIa YMHOKEHHUSL.

Haxonuth BEpOATHOCTH CIy4alHBIX COOBITUM B CIyYalHBIX OTBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, UMETh TIOHSTUE O CIIy4aifHOM BbIOOpE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEAHMX 3HAUYEHUN M Mep pacceuBaHHs (AUCIEPCHUS U
CTaH/IaPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M HHTEPIPETHPOBATH JAUArPAMMbI PAacCEUBaHU,
MMETh MPEJICTABIICHUE O CBSI3U MEKy HaOII0JaeMbIMU BETUUMHAMU.

Nwmets mpencraBieHue o IepeBe, 0 BepllnHax 1 péopax JepeBa, UCIO0JIb30BAHNU JICPEBHEB
[IPH PELIECHUH 33a4 B TEOPUU BEPOSITHOCTEH, B IPYTUX y4eOHbIX MATEMAaTUYECKUX Kypcax U 3a1au
U3 IpYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHSI KaK MHOKECTBA 3JIEMEHTAPHBIX COOBITUN CIy4ailHOTO
OTIbITA, BBITIONHSATH ONEpalUy HaJ COOBITHSIMH, UCIIOJIb30BATh MPU PEUICHUH 3a/1ad JTUarpaMMbl
Diinepa, YUCIOBYIO IPSIMYIO, TPUMEHSITh (POPMYITY CIIOKEHUS BEPOSTHOCTEH.

[Tonb3oBaThcst MPaBUJIOM YMHOXEHHSI BEPOSTHOCTEH, HCIONb30BATh JIEPEBO IS
MPEACTABICHUS  CIIy4allHOTO OIBbITa MpH pemeHud 3agad. OnepupoBarh MOHATHEM
HE3aBUCHUMOCTHU COOBITHH.

K koHIy 00ydeHus B 9 ki1acce oOydyaromunics MOIyUUT CIEAYIOIUE PEIMETHbIE Pe3yIbTaThl:

[Tonp30BaTbcsl KOMOMHATOPHBIM MPABUIIOM YMHOKEHUS, HAXOIUTh YUCIIO NEPECTaHOBOK,
YHCII0 COYETAaHUH, TIOJIb30BAThHCS TPEYTrobHUKOM [lackans npu pemeHun 3ajgad, B TOM 4Hcie Ha
BBIUMCIIEHUE BEPOATHOCTEH COOBITHI.

Hcnonp30BaTh NOHATHE TEOMETPHUECKON BEPOSITHOCTH, HAXOIUTh BEPOSTHOCTH COOBITHH B
OMBITAX, CBSA3aHHBIX CO CIyYailHBIM BBIOOPOM TOUYEK M3 IUIOCKOM (UIYpbl, OTpe3Ka, JJIHHBI
OKDPY’KHOCTH.

HaxonuTh BeposITHOCTH COOBITHIA B OIBITAX, CBS3aHHBIX C UCHBITAHUSAMU 10 JOCTHKECHUS
MEPBOTO ycIexa, B Cepusix ucnbiTaHuii bepuysmu.



NmeTp nipeacTaBiieHUE O CIy4YalHBIX BEJIMYMHAX U ONO3HABATh CIy4alHbIC BEJIMYHUHBI B
SIBJIEHUSIX OKPY/KAOLIEr0 MUPA, OTIEPUPOBATH MOHATUEM «PACIIPEIIETICHUE BEPOSITHOCTEN». Y METh
CTPOUTH PACIIPEIECIEHUS BEPOSTHOCTEN 3HAUEHUN CIYYalHBIX BEJIUYMH B U3YYEHHBIX OIbITAX.

Haxomute MaremMarnueckoe OXHUAAHUE W JUCIEPCHUIO0 CIYyYalHOM BEJIWYUHBI II0
paclpeeNICeHUI0, MPUMEHATh YHUCIOBBIE XAPAKTEPUCTHUKUA HW3YYEHHBIX PACOPEACICHUN NIPU
pELICHUH 3a/1a4.

HNmetp npeacTaBieHre 0 3aKOHE CIYYAHBIX YMCEN KaK O MPOSIBJIEHUH 3aKOHOMEPHOCTU B
CIy9aiilHOW HM3MEHYMBOCTH, MOHMMATh MaTeMAaTUYeCKOe OOOCHOBaHHWE OJIM30CTH YaCTOTHI U
BEPOSITHOCTH COOBITHSA. MIMETh TpeacTaBiieHHe O POJIM 3aKOHA OOJBIIMX YHUCET B MPHPOJE U
00I11IeCTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 kiace
Ne | HaumenoBanue KosmmuectBo yacos DIIEeKTPOHHBIE
/T | pa3zesioB U TEM (unpoBrie)
MIPOTPaMMBbI 00pazoBaTeIbHBIE PECYPCHI
Bcero Kontponsnsie | [IpakTnueckue
paboThl paboThI
1 | IIpencraBienue 4 1 https://m.edsoo.ru/7f415fdc
JTAHHBIX
2 | OmucarenbHas 8 1 https://m.edsoo.ru/7f415fdc
CTaTUCTUKA
3 | CnyyaiiHas 5 1 https://m.edsoo.ru/7f415fdc
M3MEHYUBOCTh
4 | BBesieHue B TEOPHUIO 4 1 https://m.edsoo.ru/7f415fdc
rpadoB
5 | Jloruka 3 - 1 https://m.edsoo.ru/7f415fdc
6 | BepositHOCTD U 5 1 https://m.edsoo.ru/7f415fdc
4acToTa CIy4aiHOTO
COOBITHS
7 | [loBTOpCHUE, 5 1 https://m.edsoo.ru/7f415fdc
000011IeHHE,
cUCTeMaTH3aIHs
3HaHUU
OO111ee KOJIMYECTBO YacOB 34 3 4
10 MporpamMme
8 kuace
No | HaumenoBanue KonuuecTtBo yacoB | DIEKTpOHHbBIE
/Tl | pa3esioB U TeM Bcero | Kontponbhbie | [Ipaktudeckue | (LuppOBLIE)
MIPOrpaMMBbI paboTsI paboThI o0pa3oBaTelIbHbIC
pecypcehl
1 | [loBTOpenue Kypca 7 3 - - https://m.edsoo.ru/7f417f
Kjacca b2
2 | MHoxecTBa 4 - 1 https://m.edsoo.ru/7f417f
b2
3 | BeposTHOCTb 4 1 - https://m.edsoo.ru/7f417f
CIIy4aifHOTO COOBITHS b2
4 | OnucarenbHas 5 1 - https://m.edsoo.ru/7f417f
CTaTUCTHKA. b2
PaccenBanue naHHBIX
5 BBenenue B Teopuio 3 - 1 https://m.edsoo.ru/7f417f
rpagoB b2
6 | Jloruka 2 - - https://m.edsoo.ru/7f417f
b2
7 Onepanuu HaA 3 - 1 https://m.edsoo.ru/7f417f
CIly4ailHBIMHU b2
coObrTrsiMu. ClioskeHne
BEPOSITHOCTEN
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8 | YcnoBHas 5 1 1 https://m.edsoo.ru/7f417f
BEPOSATHOCTD, b2
YMHOXXEHUE
BEPOSITHOCTEH,
HE3aBHCHMEBIE
COOBITHS
9 | IloBTOpCHHE, 5 1 - https://m.edsoo.ru/7f417f
0000111eHNE, b2
CUCTEMAaTH3aIIHS
3HAHUI
OO1ee KOJIMYECTBO YacOB 34 4 4
10 TIporpamMme
9 knace
Ne | HaumeHnoBanue KonuuecTBo yacoB | DneKTpOHHBIE
/T | pa3/iesioB U TEM (mudpoBsIe)
MPOTPaMMBbI 00pa3zoBaTebHBIC
pecypcehl
Bcero | Konrtpousbnslie | [IpakTnueckue
paboThI paboThI
1 | IToBTOpeHwue kypca 8 3 - - https://m.edsoo.ru/7f41a30
KJjlacca 2
2 | DiIeMeHTBI 6 - 1 https://m.edsoo.ru/7f41a30
KOMOMHATOPUKH 2
3 | 'eomeTpuueckas 3 1 - https://m.edsoo.ru/7f41a30
BEPOSTHOCTh 2
4 | Ucnieitanus bepuyiu 6 - 1 https://m.edsoo.ru/7f41a30
2
5 | CnyuaiiHas BeJIMYrHA 3 - 1 https://m.edsoo.ru/7f41a30
2
6 | YucioBeie 6 1 - https://m.edsoo.ru/7f41a30
XapaKTEePUCTUKHI 2
CIIydailHbIX BEJIMYUH
7 | 3aKoH OOJIBIIUX YHCEI 3 - 1 https://m.edsoo.ru/7f41a30
2
8 | [loBTOpeHwue, 4 1 - https://m.edsoo.ru/7f41a30
0000111eHHE, 2
CUCTeMAaTU3aIIHs
3HAHUU
OO111ee KOJIMYECTBO YacOB 34 3 4

10 MporpamMmme
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