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MHNOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUYECKUX MPUITIOKEHUM, TaK U
UX POJU B 0Opa3oBaHWHU, HEOOXOAUMOM KaxJIoMy denoBeKy. Bospacraer uucio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcs Xopoliasi 6a30Basi HOArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHHUS
oOpa3oBaHus U JUIsl YCIIEIHOM npodecCrOHaIbHONM Kapbephl.

Kaxx1p1i1 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETOo JaHHbBIX. [[7151 000CHOBaHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEIOCTATKA MITH
M30bITKa HMH(pOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOpomio chHOpMHUPOBAHHOE
BEPOATHOCTHOE M CTAaTHUCTUYECKOE MBIIUIEHHE. VIMEHHO MO3TOMY BO3HMKIIA
HEOOXOUMOCTh (POPMHUPOBATh y 00yUarOUIMXCA (PYHKIIMOHAIBHYIO IPAaMOTHOCTb,
BKJIIOYAIONITYI0 B CeOsl yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBAThH
uHGOPMAIINIO, TIPEJCTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX peaJbHbIX TMPOIECCOB M 3aBHCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINEe BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOopa, aHaiIu3a u
NPEJCTaBICHUS JaHHBIX W3 Pa3jIHuHbIX cep KU3HU 00IIecTBa M ToCyAapcTBa
npuoOuiaeT oO0ydarIMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluM Tepebopa U mojacuéra 4ducia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTeMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUST KOMITIETCHIIUM B
o0nacTu UHPOPMATUKH U HUPPOBBIX TeXHOJNOTHM. [Ipyn M3ydeHHH CTaTUCTUKU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYJarOIMMXCS O COBPEMEHHOMN
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAHUE POJU
CTaTUCTUKY KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(GOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUSI.

B cooTBeTCTBHM C TaHHBIMH LIETSIMU B CTPYKTYpPE MPOTPaMMBbI y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOINEr0o 00pa3oBaHUs Ha yTiyOJIEHHOM
YpPOBHE  BBIIEJCHBI  CIEIYIOIIME  COAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«IIpencraBneHue JaHHBIX W OMHCATENbHAS CTAaTUCTHKa», «BeposTHOCTHY,
«I7eMEeHThl KOMOMHATOpUKWY», «BBeaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«JIorukay.

Conepxxanue nunuu «llpencraBieHne NaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM 7151 pOpMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(DOPMAITUEH: OT YTCHHUS
U MHTEpIpeTauuy MHPOpMaIuu, MPEACTaBICHHON B Ta0nMIax, Ha uarpaMmmax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BaHUEM
CTaTUCTUYECKUX XapPaKTEPUCTUK CPeIHUX M paccenBaHusa. Pabotas ¢ naHHbIMU,
OOyJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYHMBOCTh, W OIICHWBATh WX BIHMSHHEC Ha
paccMaTpUBaEeMbIE BEIMYUHBI U TIPOIECCHI.

MHTYUTUBHOE TIPEJCTaBICHHE O CIy4ailHOW HM3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TCHJICHIUNA CTAaHOBHTCS MOTHBHUPYIONICH OCHOBOW s
U3YUYCHUS TEOPUH BEPOSTHOCTEH. bosbllioe 3HAYeHHE HMMEIOT MPAKTUICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCUICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[ToHsiTHE BEpPOSITHOCTH BBOJUTCSA KaK Mepa MPaBIONOI00WsS CITy4aifHOTO
coOpitusa. Ilpm wu3ydeHMn y4eOHOTO Kypca oOOydaromuecss 3HAKOMSTCS C
MPOCTEUITUMU METOJIAMHU BHIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Ooyiee CIOKHBIE 3amaud. B ydeOHBIH Kypc
BXOJISIT HAYaJIbHbIE TPEACTABJICHUS O CIIYyYalHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOXKECTBAMH M OCHOBHBIMHU OTEpaIlUsIMU HaJl MHOKECTBAMHM, PacCMaTPHUBAIOTCS
IPUMEPHI TPUMEHEHUS rpad)OB U JIEMEHTOB TEOPUH MHOKECTB TSI PEIICHUS 3a/1a4,
a TaKKe UCIOIb30BaHUA B IPYTHX MATEMATHYECKUX Kypcax U yueOHBIX IIPEeIMETax.

Ha u3yuenue yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» OTBOAUTCS 68
yacoB: B 8 kiacce — 34 ydaca (1 yac B Hepgento), B 9 kinacce — 34 yaca (1 yac B
HEJICITIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IprMepsl MHOKECTB B OKPYKAIOIIEM MHPE.
[lepeceuennie u oObenuHeHHEe MHOXecTB. Jluarpammbl Oinepa. Yuciobie
MHOecTBa. [IpuMepsl MHOKECTB U3 KypCcOB anreopsl U reomeTpuu. [lepeuncienue
AJIEMEHTOB MHOECTB C TOMOIIBI0O OpPraHM30BAHHOIO Tiepedopa W MpaBuiia
yMHOkeHUs1. DopMyna BKIIFOUEHUS-UCKIIOYEHHS.

DneMeHTapHble coObITUS. BeposiTHOCTU cliydallHbIX COOBITUM. ONBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CTydallHbII BBIOOD.

N3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcus U CTaHAApTHOE
OTKJIOHEHHE 4YHMCIOBOro Habopa. CBoiicTBa JUCIEPCUU M CTaHAAPTHOIO
OTKJIOHEHUs. [{uarpaMMbl paccerBaHus JABYX HaONOgaeMbIX BenuuyuH. JInHeiHas
CBA3b HA MarpaMMe pacCEUBaHUS.

HepeBo. JlepeBo caydaitHoro »skcrnepuMeHTa. (CBOHCTBA  J€pPEBBEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEXK/ly YUCIIOM BEpPIIMH U yuciioM p&dep. [lonstue o
IJIOCKUX rpadax. Pemenune 3a1ay ¢ HOMOIIBIO J€PEBBEB.

Jlornueckue coro3bl «M» n «MJIN». CBA3p MeXAy JJIOTUYECKHUMH COO3aAMHU U
orepalusiMi HaJl MHOXecTBaMU. Vcronb30BaHNe JOrMUYECKUX COI030B B alreope.

Cnyuailinple  COOBITMSI KaKk  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHH.
[TpoTuBonosnox)HbIe cOOBITUS. Omnepaunu HaJ coObITUSIMU. DopMysia CIOKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOKEHUS BEPOSATHOCTEM. YcnoBHas BEPOSTHOCTb.
IIpencraBieHue CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSI.

9 KIIACC

KomMOunaropHnoe npaBuino ymHoxxkenus. [lepecranoBku u ¢akropuan. Yucno
codeTaHuil U TpeyroiabHuk [lackang. CBoiicTBa uncen couerannii. bunom HprotoHa.
Pemmenue 3a1a4 ¢ MCNoib30BaHNEM KOMOMHATOPUKH.

['eomeTpudeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKH W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3KA, U3 TYT'H OKPYKHOCTH.

HcnbiTanus. Ycenex u Heyaada. Cepust HCIIBITAaHUN 10 repBoro ycrnexa. Cepus
ucnbiTanuii beprymnu. BeposTHOCTH cOObITHH B cepuM UCHbITaHUN bepHyu.
CryyaitHblii BBIOOpP M3 KOHEYHOTO MHOKECTBA.

CrnyyaiiHasi BeIMYMHA U paclpeiesieHne BeposiTHoCcTel. [Tpumepsl cirydailHbIX
BEJIMYMH. BakHble pacnpencneHuss — 4YUCIO MONBITOK B CEPUU MCIBITAHUN 10



NIEPBOT0 yCII€Xa U YKUCIIO YCIIEXOB B CEPUU UCTIbITAHUI bepHyuin (reoMeTpuyeckoe
1 OMHOMUAIILHOE pacIpeieiIeHus).

MaremaTndyeckoe OXWIAHHWE CIIyYalHOW BEIUYUHBI. DU3NYECKUNA CMBICI
MaTeMaTU4YeCKOoro oxuaaHus. IIpuMepbl HCHONB30BAHUS MATEMATHYECKOTO
oxxkumanus. Jlucriepcus W CTAHAAPTHOE OTKJIOHEHUE CIyYailHOM BEJIWYWHBI.
CBoiicTBa MATEMATHYECKOTO OXKUAAHMS U AUcnepcun. MaTeMaTnyeckoe OKuJaHue
Y JUCIIEPCUS U3YUYECHHBIX PACHPEACICHUN.

HepaBenctBo YeObiméBa. 3akoH OonbliMXx 4Hcel. MaremaTH4yeckue
OCHOBaHMsI U3MEPEHUsI BepOsiTHOCTEH. Pollb 1 3HaUeHHE 3aKOHA OOJBIINX YHUCEN B
HayKe, B IPUPOJi€ U OOLIECTBE, B TOM YUCIE B COIIMOJIOTMUYECKUX 00CIEeI0BaHUSIX U
B U3MEPEHHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTbD MU CTATHCTHKA» HA
YI'JAYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSAMIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pPean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaANpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMaTUYECKOIrO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTel HAYYHOTO MMO3HAHMS:

OpUEHTalUMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LUBUIU3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO TMPHUMEHSITh MATEMATUYECKUE 3HAHUS B HWHTEPECaX CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), CQOPMUPOBAHHOCTHIO HaBbIKA pedIEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa APYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
WX BO3MOXXHBIX MOCIICJICTBUI JUISl OKPYKAIOIIEH cpeibl, 0OCO3HAHUEM TJI00aILHOTO
XapakTepa dKOJOTHUECCKUX MTPOoOJIeM U IMyTel UX PEIICHUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JOJIeH, MPUOOpETaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 0OBEKTAX M SBIICHHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIIUTH COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMBbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATUBHBIMU
JEHCTBUSIMH M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHATHUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI 711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOpPMYIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNaTh BBIBOJABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsSMbIe U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHUs;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEIIEHUs, BEIOUPATh HanboJIee MOIXOASIINN C YYETOM CaMOCTOSITEIHLHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabckue A€l CTBUS:

UCTIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenacTaBieHUs HHPOpMAUUMU W WUIIOCTPUPOBATH
pelaemMspie 3a/1a4d CXeMaMu, IuarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WK
c(OpMyIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1elCTBHA:



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh pa3jiMdMe M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M MCIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU PpEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JEsTeNbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0O COBMECTHOH paboTHI,
pacmpenenats BUABl paboT, JTOrOBapUBaThCs, OOCYKIaTh MPOIECC U PE3yNbTar
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHATH CBOIO YaCTh PabOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJE€HAMH KOMaH/bI, OIICHUBATh Ka4YeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI Pe3ysbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI NIl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHu ¢ y4€TOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHBAILIMU U pedieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUIEHUU 33]1a4H,
BHOCUTb KOPPEKTHBbl B JI€ATEIbBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yjbTaTa NEATEIBHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTHKEHUS LEIH, HAXOIUTh
OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yYECHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 8 kiacce 00y4aromuiics MOIydUT CIETYIOIINE MTPeIMETHBIC
PE3yNbTATHL:

OnepupoBath NOHATUSIMHA MHOXECTBA, IOJIMHOXKECTBA, BBIIOJIHATH ONEPALMH
HaJ MHOXXECTBaMHU: OOBEAMHEHHUE, [EPECEUCHUe, IEePEUUCIATh SJIEMEHTHI
MHOKECTB C HMCIOJb30BAHMEM OPraHM30BAHHOIO Iepebopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxonuTe BEpOATHOCTH CIy4allHBIX COOBITUM B CIy4YalHBIX OMNbBITAX, 3HAS
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YUCJIE B OIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSAMU, UMEThH MTOHITHE O CIIy4alfHOM BBIOOPE.

OnurcelBaTh JaHHBIE C MOMOINBIO CPENHUX 3HAYEHUW W MEp pacCEeMBaHUS
(mucriepcusi U CTaHIAPTHOE OTKIOHEHUE). YMETh CTPOUTh M HHTEPIPETUPOBATH
JarpamMMbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJIMYMHAMMU.

WNmets mnpexacraBieHWe O JepeBe, O BepmimHax U peéOpax Jepesa,
WCIIOJIb30BaHUN JAEPEBBEB NPU PELIECHUU 3a]1a4 B TEOPUM BEPOATHOCTEM, B IPYTUX
y4eOHBIX MAaTEMaTHUYECKUX Kypcax M 3a/ad U3 JIPYyTrux y4EeOHBIX IPEIMETOB.

OmnepupoBaTh MOHATHEM COOBITHS KaK MHOXXECTBA 3JIEMEHTApPHBIX COOBITUH
CIIy4allHOTO OIbITA, BBINOJHATH OMNEpaluy HaJ COOBITHSMH, MCHOJIb30BaTh IMpPH
peleHnn 3a1ad aAuarpaMMbl ODWJepa, YUCIOBYIO MPSIMYIO0, MPUMEHSTh (HOpMYITy
CJI0’KEHUSI BEPOATHOCTEN.

[Tonp30BaThCsA MPABWIOM YMHOKEHUSI BEPOSTHOCTEW, MCIIOIB30BaTh JEPEBO
JUISL TPEICTABIEHUS CIIy4ailHOrO OIbITa NpU peleHud 3anad. OnepupoBath
MOHSTHEM HE3aBHUCUMOCTH COOBITHIA.

K koHIty 00y4yenus B 9 kiacce 00y4aromuics MOJIyUUT CIETYIOIINE TPeIMETHBIC
PE3yJIbTaTHhI:

[Tonb30BaThCd KOMOMHATOPHBIM MPABUIOM YMHOKEHHUS, HAXOJIUTh YHCIIO
MEPECTaHOBOK, YMCJIO COYETAaHMM, MOJIb30BAThCS TpEyroiabHUkoMm Ilackans npu
pelIeHnH 3a71a4, B TOM YKCJI€ Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUIA.

Hcnonp30BaTh  NOHATHE  TFEOMETPUYECKOW  BEPOSATHOCTH,  HAXOJWUTH
BEPOATHOCTH COOBITUH B OMBITaX, CBSA3aHHBIX CO CIIy4alHBIM BHIOOPOM TOUYEK M3
MJI0CKOM (PUTYpBI, OTPE3Ka, NJTUHBI OKPY>KHOCTH.



HaxoauTh BEpOATHOCTU COOBITHH B OIBITAX, CBA3AHHBIX C UCIBITAHUIMH 0
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCIIbITAHUN bepHymum.

NmeTh nipencTaBiieHUE O CIIyYalHBIX BEJIMYMHAX W OMO3HABATH CIIyYaWHbIC
BCJIMYMHBI B  SBJICHUSX OKPYXKAIOIIETO MHpA, OINEPUPOBATh  IOHSITHEM
«pacmpeaeieHUe BEPOSITHOCTEW». YMETh CTPOUTH pacHpeeICHUs] BEpOATHOCTEN
3HAYEHHU CIIyYalHbIX BEJIMYUH B U3YYEHHBIX ONBITAX.

Haxoaute MaTeMaTH4ecKoe OXKUJIAHUE U JUCIIEPCUIO CIYYANHOW BEJIUYUHBI
[0 paclpeiesiCHUI0, NPUMEHSATh YHUCIOBBIE XapPaKTEPUCTUKH HU3YUYCHHBIX
pacupeaeaeHuid Ipyu perIeHuH 3a/1ay.

Nmers mpencraBiieHUE O 3aKOHE CIYYalHBIX YHCENl KAaK O MPOSIBICHUU
3aKOHOMEPHOCTA B CIIy4YallHOM W3MEHYMBOCTH, IIOHMMATh MAaTEMaTHYECKOE
000CHOBaHME OJIM30CTH YACTOTHI U BEPOSTHOCTU COObITHS. IMETh MpecTaBieHue
O POJIM 3aKOHA OOJIBIITUX YHUCEII B MPUPOE M OOIIEeCTBE



8 KVIACC

KoanuyecTBO 4acos
HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (HU(POBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

[ToBTOpeHue kypca 7 kiacca 3 https://m.edsoo.ru/A3VD2DD20
MHoxecTBa https://m.edsoo.ru/GOWH78BCH
BeposiTHOCTB ciiydaifHOTO cOObITHSA 4 1 1 https://m.edsoo.ru/SMCOBGX9P
OmnucarenbHas CTaTUCTHKA.

4 5 1 https://m.edsoo.ru/YOU88JQGBT
PaccenBanue gaHHBIX

5 Beenenue B Teoputo rpadoB 3 https://m.edsoo.ru/VIEADTILG
Jloruka https://m.edsoo.ru/UDZCPBVS7
Omnepanuu Haj CIyYalHBIMU

7 pall Aoy . 3 https://m.edsoo.ru/E7TOTBSFIP
coOpITuaAMHU. Clio’)keHuE BEpOSTHOCTEN
VcnoBHas BEpOSITHOCTh, YMHOKEHHUE

8 13 Y 5 https://m.edsoo.ru/MSN8T397S
BEPOSTHOCTEH, HE3aBHUCUMBIE COOBITHUS
IToBTOpEeHue, o000IIEHHE,

9 p B . 5 1 https://m.edsoo.ru/FBSFKQF2N
CHCTEMAaTH3allHs 3HAHHI

OBIIEE KOJIMYECTBO YACOB I10 34 3 |

I[TPOT'PAMME




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbsie  IIpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 IToBTOpEeHue Kypca 8 kiacca 3 https://m.edsoo.ru/SEK6DGOW4
2 DNeMEHTHl KOMOMHATOPUKH 6 https://m.edsoo.ru/VOTTXSBSN
3 ['eomeTpuyeckas BEpOATHOCTh 3 https://m.edsoo.ru/T6VVIVO19
4 Hcnwitanusa bepnyiuin 6 https://m.edsoo.ru/GUK2CIDVF
5 CrnyuaiiHas BellMuMHa 3 https://m.edsoo.ru/PSESLZIC7
HucnoBsle XapaKTEPUCTUKU
6 . 6 https://m.edsoo.ru/U9 1 TNCHNO
CITy4alHBIX BEJIMYUH
7 3aKoH OONBIINX YHCET 3 https://m.edsoo.ru/6LIHQZ6Y?2
IToBTOpeHue, o000IIEHHE,
8 P HI . 4 1 https://m.edsoo.ru/39X193J5D
cucTeMaTtu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 | 0

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

[ToBTopenwne/ IIpencraBnenue
JTAHHBIX B BUJIE TAOIUI U
nuarpamm. OnucarenbHas
CTaTUCTUKA

[ToBropenue/ Ciyyaiinas
U3MEHUYUBOCTh. CilyJailHble
coObITHsA. BeposTHOCTH 1
YaCcTOTEI

[ToBTOpEHME. DIIEMEHTHI
TEOPUH MHOKECTB. DJIEMEHTHI
TeopHuH rpados

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/FCY6SQGW7

https://m.edsoo.ru/3GWO13X4B

https://m.edsoo.ru/JWKEM6LZ0

MHOXecTBO U
IOAMHOK€ECTBO. [Tpumepsl
MHOXECTB B OKPYKAIOIIEM
MUpe

https://m.edsoo.ru/73F25ZNVG

[lepecedenne u 00beTMHEHNE
MHOX€ECTB. J{narpammel
Ditnepa

https://m.edsoo.ru/VSUW4DA9A

YucnoBble MHOKECTBA.
IIpuMepbl MHOXKECTB U3
anredpsl U TeOMEeTpUU

https://m.edsoo.ru/D3050AX1D




[lepeuncnenne 31eMEHTOB
MHOKECTB C IIOMOIIBIO
OpraHM30BaHHOTO repedopa u
[IpaBUJIa YMHOXXEHUSL.
dopMyia BKIIOUYCHHUS-
UCKITIOYCHHS

https://m.edsoo.ru/HZCQ86PVE

DneMeHTapHBIC COOBITHS.
BeposiTHOCTH CitydalHBIX
coObITU. ONBITHI €
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU.
Crnyyaiinblii BEIOOp

https://m.edsoo.ru/IN85SPNJQU

DneMeHTapHBIC COOBITHS.
BeposiTHOCTH CitydalHBIX
coObITUi. OTNBITHI €
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU COOBITHUSAMHU.
Crnyyvaiinelii BEIOOp

https://m.edsoo.ru/C37TABMGX

10

11

DeMeHTapHbIE COOBITHS.
BeposiTHOCTH CitydaliHBIX
coObITHIl. ONBITHI €
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUSIMH.
Crnyyaiinslii BEIOOp
[TpakTrueckas paboTa 1o

TeMe "BeposTHOCTB
CIIy4aifHOTO COOBITHS"

https://m.edsoo.ru/64AL70ZKC

https://m.edsoo.ru/LEJ1WK&8U3

12

N3mepenne paccenBanus
YHICIIOBOTO MAaCCHBA.

https://m.edsoo.ru/3KVZX3M4S




13

14

Jlucriepcust M cTaHAapTHOE
OTKJIOHEHHUE YUCIIOBOTO
Habopa

W3mepenue paccenBaHus
YHCIIOBOTO MacCHUBA.
Jlucriepcust ¥ cTaHAapTHOE
OTKJIOHEHHUE YUCIIOBOTO
Habopa

CaolicTBa AMCNIEPCUU U
CTaHJAPTHOTO OTKJIOHEHUS

https://m.edsoo.ru/6EWPFOF8G

https://m.edsoo.ru/HG9Y WODAX

15

JnarpaMMsl pacCeMBaHUs

ABYX Ha6JHOI[a€MI)IX BCJIMYHMH.

JIuHeliHas CBSI3b Ha
JuarpaMme paCCCUBaHUA

https://m.edsoo.ru/JEXVT5SGHO

16

17

18

19

[IpakTuyeckas pabora o
teMe "PaccenBanne qaHHbIX"

KonrponbHas pabora no reme

"OnucarenbHasi CTaTUCTUKA"
Hepeso. lepeBo ciaydaitHOTO
skcriepuMenTa. CBoiCTBa
JIEPEBHEB: €IMHCTBEHHOCTD
MyTH, CBSI3b MEXKAY YHCIIOM
BEPIIIMH U YUCIIOM pEOep

[Tonsartue o iockux rpadax

https://m.edsoo.ru/WJ92YRPOJ

https://m.edsoo.ru/IORMO796A

https://m.edsoo.ru/JDRB55SDR

https://m.edsoo.ru/PHSOAO0XO0I

20

21

Pemenue 3aga4 ¢ moMOIIBIO
JIEPEBHEB

Jlornueckue coro3sl «M» u
«JIN». CBs3b MEXKTY

https://m.edsoo.ru/S48Z7W2CW

https://m.edsoo.ru/HSC3YQAGA




22

JIOTHYECKUMH COF03aMH U
orepanusIMu HaJl
MHO>KECTBAMU
Mcronp30BaHue TIOTHYECKUX
COIO30B B ayiredpe

https://m.edsoo.ru/VXPOCADKS5

23

Cryualiabie COOBITHSI KaK
MHO>KECTBA 3JIEMEHTaPHBIX
COOBITUI

https://m.edsoo.ru/KWCEVMFIO

24

25

26

27

28

29

[TpoTHBOMOIOKHEIE COOBITHSI.
Onepanuu Haj COOBITUIMU

®dopmyna cloxKeHus
BEPOSATHOCTEH

[IpaBuiio yMHOXEHUSA
BEPOATHOCTEH. Y CIIOBHAsA
BepoATHOCTH. [Ipencrasienue
CIIy4aiflHOTO KCIIEPUMEHTA B
BUJIE JIepeBa

[IpaBuiio yMHOXEHUS
BEPOSATHOCTEM. Y CIIOBHAs
BepoATHOCTb. [Ipencrasienue
CIIy4aifHOTO KCIIEPUMEHTA B
BUJIE JiepeBa

[IpaBuno yMHOXKEHUS
BEPOSATHOCTEM. Y CIIOBHAs
BeposATHOCTb. [Ipencrasienue
CIIy4aifHOTO KCIIEPUMEHTA B
BU/JIE JIepeBa

Hezasucumeie coObITHSA

https://m.edsoo.ru/SZRESF5AC

https://m.edsoo.ru/ZMENS57SF7

https://m.edsoo.ru/OWHOXIMRP

https://m.edsoo.ru/OJICAZCGC

https://m.edsoo.ru/GHYUFS8YDJ

https://m.edsoo.ru/0C5CD7Z0F




30

31

He3aBrucumele cOOBITHS

[ToBTOpenue u o6o0IIEHNE.
PaccenBanue JaHHBIX B
YHCIIOBBIX MacCHBaX

https://m.edsoo.ru/MPCRM1G5H

https://m.edsoo.ru/9GQ7ZH6K2

32

[ToBTOpenue u o6o0IIEHNE.
Onepanuu HaJ MHOXKECTBAMU
U coObITHAMU. [lepeBbs U
I0cKue rpadsl

https://m.edsoo.ru/2UZSQ3R8G

33

[ToBTOpenue u 0o6o0IICHNE.
BeposiTHOCTB CiiydaliHOTO
coObITus. CroxxeHue u
YMHOKEHHE BEPOSATHOCTEN

https://m.edsoo.ru/LUOZILP7J

34

[ToBTOpenue u 06o0IICHNE.
JlepeBbs u Tu1ocKue rpadbl

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

https://m.edsoo.ru/C58K9OVTTU




9 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IlpakTuuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE PeCypPChl
padoThI padoThI

[ToTopenue. [IpeacraBnenue

1 nagHbeIX. OnucareabHas 1 https://m.edsoo.ru/ATXS6V3L3
CTaTUCTHUKA
[ToBTOpenue. Onepauuu Haj

2 coObITussMH. He3aBuCHMOCTD 1 https://m.edsoo.ru/ETGUWB3ML
coOBITHI
[ToBTOpenue. JlepeBns u

3 1 https://m.edsoo.ru/U2U75TX6P
TUTOCKHUE Tpadbl
KomOunaropHoe mpaBuiio

4 1 https://m.edso0o.ru/5X4CXJTZ4
YMHOXKEHHUS

5 [TepecTanoBku u pakropuan 1 https://m.edsoo.rt/THTTWV3ZP
Yucno coueranuil u

6 1 https://m.edsoo.ru/PS4U4YP4N
TpeyronbHUK [lackans

7 CaolicTBa unces COYETaHU I 1 https://m.edsoo.ru/NXBRSINL9

8 bunom HeroToHa 1 https://m.edsoo.ru/D7UOHTHNX
Pemenue 3agau c

9 HUCHOJBb30BAHUEM 1 https://m.eds00.ru/3050A34CT
KOMOHWHATOPUKH
I'eomeTpuueckas
BEpPOATHOCTH. CilydaliHbIN

10 BBIOOp TOUKH U3 (PUTYPHI HA 1 https://m.edsoo.ru/VOZ27CIKX

IJIOCKOCTH, U3 OTPE3Ka, U3
IYT'H OKPY’KHOCTH




11

I'eomeTpuueckas
BEPOATHOCTh. CilydaiHbIi
BBIOOp TOUKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka, U3
IYTH OKPY>KHOCTH

https://m.edsoo.ru/2WIT3M95U

12

I'eomeTpuueckas
BEpOATHOCTb. CilydaliHbIN
BBIOOp TOUKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka, U3
JyTH OKPY>KHOCTH

https://m.edsoo.ru/VRQECSS21

13

14

15

HcneiTanud. Ycnex u
Heyaaua. Cepus UCTIBITAHUN
JI0 TIEPBOTO yCIexa
HcneiTanud. Ycnex u

Heynaya. Cepust UCTIBITaHUH
710 TIEpBOTO ycIexa

Cepus ucnbiTanuit bepuymm.

BepositHOCTH cOOBITHI B
cepuu UcnbITaHui beprym

https://m.edsoo.ru/BHVEFEGUW

https://m.edsoo.ru/72WDJYYFX

https://m.edsoo.ru/K3AINMTHM

16

Cepus ucnbiTanuit bepuym.

BepositHocTu coObITHi B
cepuu UcnbITaHui beprysm

https://m.edsoo.ru/XFGDLI9SBC

17

18

Cepus ucnbiTanuit bepuysm.

BepositHocT coObITHi B
cepuM UCIbITaHNN bepryum
Cayuvaiinslii BEIOOp U3
KOHEYHOI'0 MHOXKECTBA

https://m.edsoo.ru/KC3EMLE8AS

https://m.edsoo.ru/B77IEDPBH




19

20

CiyyaiiHasi BeJIMYMHA U
pacnpezeneHue
BeposiTHOCTEN. [IprMepsl
CIy4alHbIX BEJIMYHH

Baxxnble pacnpeneneHus —
YHUCJIO MTONBITOK B CEPUH
HCIBITAHUH 70 IEPBOTO
ycrexa v 4HciIo YCIIEXOB B
cepuM UCHbITaHuK beprysum
(reomeTpuveckoe u
OMHOMUAIBHOE
pacmpeseneHus)

https://m.edsoo.ru/G2HWA7HO03

https://m.edsoo.ru/J9SZ953EA

21

22

23

Baxxnsle pacnpenenenus —
YHUCJIO MTONBITOK B CEPUU
WCTIBITAHUM J0 EPBOTO
yCIeXa U YUCIIO YCIIEXOB B
cepuu UcnblTaHuii beprymm
(reomeTpuyeckoe u
OMHOMMATIBHOE
pacrpeesieHus )
MareMaTnyeckoe 0KHIaHHE
CIIy4alHOM BEIMYHHBI.
PuU3NYECKU CMBICI

MATEMAaTHUYCCKOI'0O OXXHWIAaHUA.

[Tpumepsl UCOIB30BAHUS
MAaTeMaTUYECKOTO OKUIAHUS

MareMaTH4eCcKoe OKHIaHue

CIIy4allHOM BEJIMYHHBI.
PuU3NIECKUN CMBICI

https://m.edsoo.ru/LD3RD31S0

https://m.edsoo.ru/R6JF1XSMO

https://m.edsoo.ru/UI6GNCVQ91




24

25

MaTEMaTHYECKOIrO OKUJaHUS.
[Ipumeps! HCnIOab30BaHUS
MaTeMaTU4YeCKOro OXKUAAHUS

Jlucniepcus u cTaHgapTHOE
OTKJIOHEHHE CITy4alHOU
BEJIMYUHBI

CBoiicTBa MaTEMATUYECKOTO
OKHMJIaHHSI K TUCTICPCUH

https://m.edsoo.ru/CG4Q2TLXZ

https://m.edsoo.ru/IHXUYNCOA
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28

MaremMmatudeckoe OKUgaHue U
JUCTIEPCHS N3YYEHHBIX
pacrpeeneHuit

MareMatuueckoe 0XXKHIaHUE U
AUCTICPCUA N3YYCHHBIX
pacrpeeneHunin

HepaenctBo YeobsbIena.
3aKoH OOJIBLINX YuCel

https://m.edsoo.ru/XJGPHOHAT

https://m.edsoo.ru/JLDGE8MCJ8

https://m.edsoo.ru/UB3JMWOZY
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MaremMmaTudeckue OCHOBaHUSA
U3MEPEHUS BEPOSITHOCTEN

https://m.edsoo.ru/OFIOFZNHU

30

Posnb 1 3HaueHME 3aKOHA
0O0JIBIINX YKCeN B HAyKe, B
Mpupo/ie U o0IIEeCTBE, B TOM
YHCIIe B COMOIOTHIECKUX
00ciIeI0BaHNAX U B
U3MEPEHUsX

https://m.edsoo.ru/9KNQ1FKP9

31

[ToBTOpeHme u 0600IIEHNE.
BeposiTHOCTH CitydaitHBIX
COOBITUN. DJIEMEHTHI
KOMOMHAaTOPUKHU

https://m.edsoo.ru/MRICA14AD
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[ToBTOpEeHME M 00OOIIECHNE.
3aK0H OOIBIINX YHACET

HToroBast KOHTpOJIbHAS
paborta

https://m.edsoo.ru/V41RTTLBL

https://m.edsoo.ru/ON7YBIIHM

34

[ToBTOpenue u o0oOIIEHHE.
Cepus ucnbiTanuii bepuysm.
CrnydaiiHble BETMYUHBI U
pacrnipenenenus. UuciaoBble
XapaKTePUCTUKH CITydalHbIX
BEJIMYMH. 3aKOH OOJIBIINX
qucen

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/AVOIEV4GO




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
HDOBEDSEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
poBep 00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJibTara
5 BeposTHOCTB U cTaTHUCTHKA
Yurate uHQOpMAIMIO, MPEACTABICHHYI0 B TaOIMIAX, HA JUarpammax,
5.1 MIPEJICTABIISITh JAHHBIC B BUJIC TAOJIHII, CTPOUTH TUATrPaMMBI (CTOJIOMKOBBIC
(cronOuarklie) U KpYroBbI€) IO MACCMBAaM 3HAYCHHM
59 OnuceiBaTh W UHTEPIPETUPOBATh pEAIbHBIE YHUCIOBBIE JaHHBIE,
' IIpeJICTaBJICHHbIE B TA0IMIIAX, HA JUarpammax, rpagukax
Wcnonb3oBath 1y1si ONMKUCAHUS TAHHBIX CTAaTUCTUYECKHUE XAPAKTEPUCTUKHU:
5.3 cpenHee apudmernyeckoe, MeIUaHa, HAWOOJbIIEe W HAUMCHbBIIEES
3HAYEHUS], pa3Max
HmeTs mpencTaBlieHHe O CIy4allHOW W3MEHYMBOCTH Ha MpUMEpax IIeH,
54 (U3MYECKUX  BEIUYMH,  aHTPOIOMETPUYECKUX  JaHHBIX, HMETh
MIPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHusA
pe3yjabTara
5 BeposiTHOCTh M CTaTHCTHKA
N3Bnekars u mpeoOpa3oBbIBaTh HHPOPMAIIMIO, TIPEICTABICHHYIO B BHJIC
5.1 TabNuIl, auarpamm, rpaduKoB, MPEICTaBIATh JaHHbIE B BHJE TaOJHII,
Juarpamm, rpagukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKa3aTeIeil: cpeaHux
5.2 3HAQYCHWH W Mep paccerMBaHHs (pa3max, AUCHEPCHS W CTaHIApPTHOE
OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YUCIIOBBIX 3HAUEHUH U YACTOTHI COOBITUM, B TOM YHUCIIE
' 10 pe3yJabTaTaM U3MEPEHHI 1 HaOJII0ICHUI
Haxomute BEpoOSTHOCTH CIydallHBIX COOBITUH B  OMbBITaX, 3Has
5.4 BEPOATHOCTH DJIEMEHTAPHBIX COOBITUN, B TOM YHCIE B OIBITaX C
PAaBHOBO3MOYKHBIMH 3JICMEHTAPHBIMHU COOBITHSIMU
55 Hcnonb3oBath rpadudeckrie MOACIN: JEPEBO CIYIAMHOTO SKCIIEPUMEHTA,
) Juarpammsl Diiiepa, yuciaoBasi npsiMas
OnepupoBaTh MOHATUSIMH: MHOXECTBO, IOJAMHOXECTBO; BBINOJHATD
5.6 OTIEpaIlMK HaJl MHOXKECTBAMH: O0BbEAMHEHHUE, TTEPECEUCHHE, TOTIOTHEHNUE;

NEPpCUUCIIATE 3JICMCHTBI MHOXKCCTB, IPUMCHATH CBOMCTBA MHOKECTB




Hcnonbk3oBath rpaduyeckoe MpeICTaBICHHE MHOKECTB U CBSA3CH MEXIY

5.7 HUMU U1 OIIMCAHMs NPOLIECCOB U SIBICHUM, B TOM YMCIIE IIPU PEIICHUN
3aJa4 U3 APYruX y4eOHBIX MPEIMETOB U KyPCOB
9 KIIACC
Kox .
IDOBEDSIEMOL0 IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIM
poBep o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M CTaTUCTHKA
W3BnekaTb M mpeoOpa3oBbIBaTh HHGOpPMALMIO, IPEICTABICHHYIO B
5.1 pPa3NIMYHBIX HWCTOYHMKAX B BHUAE Ta0OnMi, [auarpamm, TpaguKoB,
IPEJCTaBIIATh JaHHbIE B BUJE TabJMIl, AUarpamm, rpadukoB
59 Pemate 3amauM OpraHM30BaHHBIM IepeOOpPOM BapUaHTOB, a TaKXKe C
' MCII0JIb30BaHUEM KOMOMHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonp30BaTh onucaTelbHbIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX
] JJaHHBIX, B TOM YHCJIE CPEIHNUE 3HAYEHUS U MEPBI PACCEUBAHNUS
54 HaxonuTh 4acTOThI 3HAUEHH M 4aCTOTHI COOBITHS, B TOM YHCIIE IOJIb3YACh
' pe3ysbTaTaMH MPOBEAEHHBIX H3MEPEHUH U HAOIIOICHHUH
HaxoauTb BepoSTHOCTH ClTydyallHBIX COOBITHI B U3YUEHHBIX OIbITaX, B TOM
5.5 YHCiI€e B OMBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMH, B
CepUsiX UCIBITAHUN 10 MIEPBOIO yCIexa, B CEpUsAX UCIBITaHUN bepHyun
56 HMMeTp mpencraBieHHe O CIy4alHOM BEJIIMYMHE M O paCHpeNesIeHUH
] BEpPOSITHOCTEM
Hmets mpencTaBieHHEe O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHUHUBOCTU M O POJIM 3aKOHA OOJIBIITNX

quceN B IPUPOIE U OOILeCTBe




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUA
5 BeposiTHOCTB U CTaTUCTHKA
[IpencraBnenue NaHHBIX B BHUAE TaONMIl, auarpaMm, rpaukoB. 3amoIHEHUE
51 TaONMI, YTEHUE W TIOCTPOCHHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATBHIX) H
) KPYToBbIX). UTeHHE rpaMKOB peaibHBIX MpoLeccoB. M3Bneuenne nudopmaim
U3 MarpamMm M TabJIdIl, UCIIOIb30BAaHUE U MHTEPIIPETALINS JAHHBIX
OrnucarenbHass CTAaTUCTUKA: CpeaHee apupMETHUecKoe, MeAHaHa, pa3max,
5.2 HanOoJIpIIee ¥ HAUMEHBIIee 3HAYEHUS Ha0Opa YHMCIOBBIX AaHHBIX. [IpumMepsr
C1y4allHOM M3MEHUYMBOCTHU
CrnyualiHplii SKCIIEpUMEHT (ONBIT) W CiIydaiiHOe coObiTHe. BeposTHOCTH U
53 gactota. Poilb MajoBEepOSTHBIX M TPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupojie U B odniectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmuna, pedpo. Crenens BepmmHbl. Yncno pédep u cymMMapHas CTETICHb
54 BepiuuH. [Ipencrasnenue o cBszHoct rpada. Lenu u nukisl. Ilytu B rpadax.
' O60xox rpada (siepos myth). [IpeacraBienue o0 opueHTUpOBAHHOM rpade.
Pemenue 3a1a4 ¢ momonipio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBieHue JaHHBIX B BUA€ TAaOJIUI, AUarpaMM, TpaduKoB
59 MHOXecTBO, DJIEMEHT MHOXECTBa, MNOAMHOXecTBO. Omepammu  Hax
' MHOKECTBaMU: 00bEIMHEHNUE, ITepeceYeHue, JOMOJTHEHUE
53 CpoiicTBa omepanuii HaJ MHOXECTBaMHU: MEPEMECTUTEIbHOE, COYETaTEIbHOE,
) pacnpeeuTeIbHOE, BKIFOUCHUS
54 Hcnonp3oBanne TpaguuecKoro MPEACTaBICHUS MHOMKECTB JUISI OMUCAHUS
) peabHBIX MPOLECCOB U SABJICHUN, IPU PEIICHUH 3a/1au.
55 W3mepenue paccenBaHUs JaHHBIX. JlMCHepcuss M CTaHJApTHOE OTKJIOHEHHE
) YHCJIOBBIX HAOOpOB. JnarpamMMa paccerBaHusI
DOneMeHTapHble  COOBITHS  ciy4aiiHoro ombita. ChoydaiiHble  COOBITHSI.
56 BepositHocTi  cOOBITHI. OmBITBI C PaBHOBO3MOXXHBIMHU  3JIEMEHTapHBIMU
' coObiTussMu. CryyaiiHplii  BbIOOp. CBSI3b  MEXIYy MaJlOBEPOSTHBIMU U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHSMU B MPUPOJIE, OOILIIECTBE U HAYKE
HepeBo. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTD IyTH, CYIIECTBOBAHUE BUCSIUYEH
5.7 BEpIIUHBI, CBS3b MEXJY YHCIOM BepmuH U uuciaoMm pédep. I[lpasuio
yMHOKeHUs1. Perienune 3a1a4 ¢ noMomisio rpagos
[IpotuBomnonoxusle coObiTusA. uarpamma DOiinepa. OObenuHeHHEe U
5.8 nepeceueHue coObiTHil. HecoBmecTHble coObITHs. DoOpMyna  CIOXKEHHUS
BEPOATHOCTEM
5.9 YcnoBHas BepoaTHOCTb. [IpaBuiio ymHokeHus. HezaBucrumble coObITHS




[IpexncraBnenne sKCIepUMEHTa B BUjIE JepeBa. PerieHue 3a1au Ha HaX0XKICHUE

5.10 BEPOATHOCTEH C TIOMOIIBIO JIepeBa CIIYYalHOrO0 SKCIEPUMEHTA, JUarpamm
Ditnepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB M cTaTUCTHKA

51 [IpencraBienune AaHHBIX B BUJE TaOIul, auarpamm, rpadukoB, HHTEpIpETAIs
JTaHHBIX. UTeHHE ¥ MOCTPOCHHE TaOIUIL, TUarpamMmm, rpaiKoB 1Mo peaabHbIM JaHHBIM

5.2 | [lepectaHoBkH U (hakTOpHAT

5.3 CoueTaHusi ¥ YKCIIO COYETAHUN

54 Tpeyronpuuk Ilackans. Pemenue 3a1a4 ¢ MCOIb30BaHUEM KOMOMHATOPUKHI

55 I'eomerpuueckast BeposTHOCTh. CirydaiiHbIi BEIOOp TOYKM U3 (PUTypBIHA TUIOCKOCTH,
13 OTpE3Ka U U3 AYT'M OKPYKHOCTH

5.6 Wcnbitanue. Ycnex u Heyaaua. Cepus UCTIBITAHUN JIO TIEPBOTO ycrexa

5.7 Cepus ucnipitanuii bepuymnu. BeposiTHoCTH coOBITHII B cepuu HcnibiTaHui bepHysuum

5.8 CrnydaiiHasi BeIMYMHA U pacIpeiesIeHUE BEpOSITHOCTEN

59 Maremaruueckoe oxuaaHue U aucrepcus. [IpuMepsl MaTeMaTHYECKOTO OXKHIAHUS
KaK TEOPETUYECKOr0 CPEIHEr0 3HAUCHHUSI BEJIMUMHBI

510 MareMatnueckoe 0XKMJIAHUE U JAUCTIEPCUS CIyYallHOW BEIMYMHBICYUCIIO YCIEXOB B
CepuU HcnbITaHUN bepHymny»

511 [TonsTue o 3akoHe OonblIuX yKcen. M3MepeHue BEposITHOCTE ¢ MOMOIIBIO YacToT.

' Ponb 1 3HaueHMe 3aK0HA OOJBIINX YHCET B IMPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATHUAMM: MHOXKECTBO, IIOJMHOXECTBO,
olepalry HaJl MHOXKECTBAMM; YMEHHUE ONEpUpPOBaTh MOHATUAMU: rpad,
CBSI3HBIN Tpad, I1epeBo, UK, IPUMEHSTh UX [IPH PEIICHUH 33]1a49; YMEHHE
UCMOJIb30BaTh IpaUyecKkoe MpPEeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
pealIbHBIX MPOIIECCOB U SIBJICHUMN, IPU PEILICHUY 3a/1a4 U3 IPYTrUX Y4EOHbIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMU: OIPCACICHUC, aKCHOMa, TCOpECMa,
J0Ka3aTCIbCTBO, YMCHHC pacrio3HaBaTb HNCTUHHBIC )51 JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPLBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHWA W OTPULIAHUA BBICKA3bIBaHUU

YMeHue OonepupoBaTh IOHATUSAMH: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIIMMOCTb HaTypaJIbHbIX YUCEl, IPU3HAKH JECITUMOCTH,
L[EJIOE YUCIIO0, MOJYJIb YHCIIA, OOBIKHOBEHHAS! IpO0b U JIECSITUYHAS IpOOb,
CTaHJAPTHBIN BUJ YKCIIA, PAMOHAIBHOE YHCIIO, UPPALIMOHATIBHOE YHCIIO,
apu@mMeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHUE BBINOIHATH JEHCTBUS C
YHUCJIAMH, CPAaBHUBATh U YIIOPSJA0YMBATH YUCIA, IIPEACTABIIATh YHCIIA HA
KOOPJMHATHON NPSIMOM, OKPYIVIATh YMCIA; YMEHHUE JIeJaTh NPUKUAKY U
OLICHKY p€3yJIbTaTa BHIYUCICHUI

YMeHue onepupoBaTh IMOHSATUSIMU: CTENEHb C IEJbIM I0Ka3aTeseM,
apu(MeTHUeCKUl KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajredpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYPaJIbHOM CTENEHU OoJblIe
eIMHUIIbI; YMEHHE BBINOIHATh pacy€rsl Mo Gopmynam, npeoOpa3oBaHUs
LENbIX, IPOOHO-PAllMOHANBHBIX BBIPAKEHUNH U BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOYKUTENN, B TOM UUCIIE C UCIIOJIb30BAaHUEM
(dbopMyJ pa3HOCTHU KBaJIpaTOB U KBaJpaTa CyMMbI M Pa3HOCTH

YMenue onepupoBaTh MOHATHSIMH: YHCIIOBOE PAaBEHCTBO, YpaBHEHHE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peliath JHWHEHHBIE ¢ KBaJpaTHBIE YpaBHEHHUS, JPOOHO-
palMOHAIIbHBIE YpPAaBHEHHUS C OJHOM NIEPEMEHHOM, CHUCTEMBI JBYX
JIMHEWHBIX ypaBHEHWM, JMHEWHbBIE HEPABEHCTBA M HX CHUCTEMBI,
KBaJIpaTHbBIE U IPOOHO-pAIIOHATBHBIEC HEPABEHCTBA C OJTHOM IEPEMEHHOM,
B TOM YHCJIE€ MPU PEUICHUH 33/1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/1a4; YMEHUE HCMOJIb30BAaTh KOOPAMHATHYIO MPSAMYIO0 U KOOPAWHATHYIO
MIJIOCKOCTh JIJIsl M300paKeHUsI pEIICHUH YpaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIMS, rpaduk (yHKIUW, HYIA
(GYHKIINHM, TPOMEXKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXKYTKHA BO3PaCTaHUS,
yObIBaHMS, HaWOONbIIEe W HAWMMEHBINEE 3HAYCHHS (DYHKIIMU; YMEHHE
OTIEpUPOBATh TMOHATHUSAMH: TpsiMas TPONOPIMOHATBHOCTh, JIMHEHHAS
byHKUMs, KBaApatudHas (yHKIOHS, OOpaTHas MPOMOPIMOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduKu (QyHKIIHA, UCIIOIB30BaTh




rpaduKu IS OMpEeNeeHus] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3aiad U3 APYTUX Y4eOHBIX MPEAMETOB U PEaTbHOM >KU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEXKIY BEIMYMHAMU

YMmenue OIICpHUPOBATH IIOHATUAMMU: IIOCJIICAOBATCIIbHOCTD,
apudMeTHUecKas U TeOMETPHUECKasi IPOrPeCCUM; YMEHUE HUCIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOILEro 4WwieHa mpu
pelIeHUH 33ay, B TOM 4MCJe 3ajad U3 JPYrux y4eOHBIX MPEeIMETOB U
peanbHOU KU3HU

YMeHue peath 3aa4u pa3HbIX TUIIOB (B TOM YKCIIE HA MPOIEHTHI, 10JIH
U YaCTH, JBIKEHUE, paboTy, LIeHy TOBAPOB U CTOMMOCTH IMOKYTIOK U YCIIYT,
HAJIOTH, 3aJadyd W3 O0JacTH YIpaBICHUS JUYHBIMH U CEMEHHBIMH
dbuHaHCaMM); yMEHUE COCTABIIATH BBIPAXKECHHUSI, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCJIOBHUIO 3a/layM, HMCCIEAO0BaTh IOJIYYEHHOE pEIlEHUE U
OILICHMBATH MPABAOINOI00HOCTh MOJTYYESHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, NpsAmasi, Iy,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYrOJIbHUK, pPaBHOOEAPEHHBIA WU
PaBHOCTOPOHHHMH  TPEYrOJbHHMKH,  TPSIMOYTOJIEHBIH  TPEYroJbHUK,
MenuaHa, OHMCCEKTpHCa M BBICOTa TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMM, — poM0, OpPSMOYTOJBbHUK,  KBaJApaT,  Tparerus;
OKpPY)KHOCTB, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; yMeHHe pemiaTh 3a/1a41, B TOM YHCIIE U3 TOBCETHEBHOM KU3HH,
Ha HaXOXKJCHHE T'€OMETPUYECKHX BEJIMYWH C NMPHUMEHEHHEM H3yYeHHBIX
CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIBHUKOB; MMapaJuIEIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSMBIX, YTOJI
MEXIy NpSAMbIMH, MEPHEHIUKYJSApP, HAKIOHHAsA, NPOEKIHUs, Mojodue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U
OpsMOM; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CUMMETPUI0 M TOA00HE
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYKaIOILIEM
MUpe

11

YMeHue onepupoBaTh MOHITUSIMH: AJTUHA, PACCTOSHUE, YToJl (BeJIMYHMHA
yTrila, CHHYC ¥ KOCUHYC yTJjla TPEYroJIbHUKA), TUIOIIa/Ib; YMEHHUE OIEHUBATh
pasMepbl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE
MPUMEHATH (OPMYIIBI IEPUMETPA U TUIOIIAJN MHOTOYTOJBHUKOB, JITTUHBI
OKPYXKHOCTH W  IUJIOIIaAd  Kpyra, oObeMa  MpsSIMOYTOJBHOTO
napajuleienuIiea, yMEHHE  TNPUMEHSATh  NPU3HAKHM  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIVIOB TpPEYTrOJIbHUKA, TEOPEMY
[Tudaropa, TpuroHOMEeTpUUECKHE COOTHOIICHUS JJISi BBIYUCIICHUS JTHH,
pacCTOSHUH, IO

12

VYMmenue u300paxaTh IUIOCKME (QUIypl W UX  KOMOHMHAIUW,
IIPOCTPAHCTBEHHbIE (GUTYpPBl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH
CUMBOJILHOMY OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYTOJbHAs CUCTEMA KOOpMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA Ha
YHCII0, CKAJISIPHOE IIPOM3BEIEHUE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPBI U KOOPAWHATHI JJI MPEICTABICHUS TaHHbBIX U PELICHU 3a/a4, B
TOM YHCJI€ U3 JPYTUX YYEOHBIX MPEAMETOB U PEeaTbHOM KU3HU
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YMeHue onepupoBarhb MOHIATUAMU: CTOJIOMKOBBIC U KPYTOBBIE THArpaMMBI,
TabNuLbl, cpeaHee apupMeTHUecKoe, MeauaHa, HauOoblee U
HaMMEHbIIIEe 3HAUCHHsI, pa3MaxX 4YMCIIOBOrO HAaOOpa; yMEHHE U3BJICKaTh,
MHTEPIPETUPOBATH U IPeoOpa3oBbIBaTh HHMOPMALINIO, MTPEICTABICHHYIO
B Ta0JIMIaX M HA AMAarpaMMax, OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU
peallbHBIX MPOLIECCOB M SBJIEHWH; YMEHHUE PACIO3HABATh W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOILIEM MHUPE

15

YMeHue ornepupoBaTh MOHATHUSAMHU: CIy4alHBIA OMNBIT (CIAy4YalHBIN
OKCIIEPUMEHT),  JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CIIy4aifHOT'O OTBITA, CIYy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HAaXOJUTh  BEPOATHOCTH  CIIy4alHbIX COOBITUH B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSMU; YMEHHUE PEUIaTh 3a1a4H
METOJIOM OpPraHU30BaHHOrO Iepedopa U C HCIOJIb30BAHMEM IpaBHIIa
YMHOXEHUS; YMEHHE OIICHUBATH BEPOSITHOCTH PEAThHBIX COOBITHH H
SBIICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKPYXAlOIIEM MHUPE M B JKU3HU; 3HAKOMCTBO C TIOHSTHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMenne BIOHpaTh MOIXOASIINN N3YIeHHBIA METO T JUTS peLICHHS 3a1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HHM, PacClO3HABATh IPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HMCKYCCTBE,
OIUCBHIBATh OTJAEIBHBIC BBINAIOIIMECS PE3YJIBTATHI, MOJYYEHHBIE B XOE
pPa3BUTHSA MaTEMAaTHUKHU KaK HAyKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Yucia 1 BEIUMCIIEHUS

1.1 Harypanbnsle u nensie yucia. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl

OOBIKHOBEHHBIE H JACCATHYHBIC ,I[pO6I/I, IMPOUCHTHI, OeCKOHEUHbIE NEPUOANUIECCKUC

12 oou

1.3 | PatmonanbHbIe yncaa. ApudMeTHUECKUE ONIepaIiH C PAITHOHAIEHBIMU YHACIAMHU

1.4 | [eiictBuTenpHbIe Yncia. ApupMeTHIeCcKHe ONePalni C ISHCTBUTEIbHBIMU YUCIAMHU

[TpubnmkEHHBIC BRIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OIICHKA Pe3y/IbTaTa
BBIYHUCJIICHUN

1.5

2 AnreOpandyecKkue BbIpaKCHUS

2.1 BbykBeHHble BeIpakeHHUs (BbIPaXKEHHS C IEPEMEHHBIMU )

CreneHs ¢ OCJIBIM ITOKA3aTCIICM. CreneHs ¢ pallHOHAJIbHBIM IIOKA3aTCJICM. CsolicTBa
CTCIICHU

2.2

2.3 MHOro4JIeHb!

24 | Anrebpaunueckast 1poOb

ApudpmeTrueckuili KOpeHb HaTypajJbHOW cTeneHu. JlefcTBus ¢ apupmeTnyecKuMu

2.5 .
KOpHSIMU HAaTypaJIbHOU CTENEHU

3 YpaBHEHMsI U HEPABEHCTBA

3.1 [lenpie u 1poOHO-panMOHaIbHbIE YpaBHEeHUs. CUCTEMBI M COBOKYITHOCTH YPAaBHEHHI

Lensie u napoOHO-palMoHaIbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
HEPaBEHCTB

3.2

3.3 Pemienune TeKCTOBBIX 3a1a4

4 YucaoBeIe MOCIEA0BATEILHOCTH

4.1 HOCJ’IGI[OB&TCJ'ILHOCTI/I, CITOCOOBI 3aJlaHus MOCIEA0BaTEeIbHOCTEN

4.2 | Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHbBIX IPOLIEHTOB

5 DyHKIMH

®OyHK1Ms, crnocoOs! 3aaanus GyHkuuu. I'padpuk pynkuuu. OdaacTe onpeneneHus u
MHOKeCTBO 3HaueHud ¢yHkiuu. Hymu pynkuuu. IIpomexxyTku 3HaKONOCTOSHCTBA.

5.1.
[IpoMexyTk MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl U MHHHUMYMBI (DYHKIIHH.
HaulGonpiiee 1 HanMeHbIlee 3HaUeHUE (PYHKITMU HA IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO# ¥ TIIIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 | JlekapTOoBBI KOOPAMHATHI Ha INIOCKOCTU

7 I'eomerpus

7.1 ['eomerprueckue GpUrypsl 1 UX CBOMCTBA

7.2 | TpeyronbHHUK

7.3 | MHOTOYyroibHHMKU

7.4 | OKpyKHOCTb U KpyT

7.5 | 3MmepeHue reoMeTpu4eCcKiX BEITUYHUH




7.6

BekTopsl Ha IIOCKOCTH

8 BeposiTHOCTB M CTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 | BeposiTHOCTB
8.3 | KomOunaropuka
8.4 | MHoxecTBa
8.5 | I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* MaremaTika. BeposTHOCTb U cTaTUCTUKA: §-11 KJ1acc: yriTyOJIeHHBIH
ypOBeHb: yueOHUK; 1-e uznanue bynumonuu E.A., bynsiues B.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* MartemaTuka. BeposiTHOCTD U cTaTuCcTUKA: 9-11 Ki1acc: yriTyOJIeHHBIH
ypOBeHb: yueOHUK; 1-¢ uznanue bynumosuu E.A., bynsiues B.A.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 283082055057287305848999600559816740179336439424
Bnageney MuxTynosa Okcaxa BanepbesHa

OeicTevTened C 26.08.2026 no 26.08.2027



http://www.tcpdf.org

		2026-09-02T17:16:50+0500




