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INOSACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1[M()pOBOM MHpe BePOSITHOCTb U CTAaTHCTHKA MpUOOpeTaroT
BCE OOJIbLIYI0 3HAUMMOCTb, KaK C TOUKW 3peHUsI MPaKTUUeCKUX TPUIO’KeHUH, Tak
U X poiu B 00pa3oBaHWH, HEOOXOAUMOM KaXK/IOMy uesioBeKy. Bo3pacraer umciio
nipocdeccuii, Py OBJIaZieHWA KOTOPLIMU TpebyeTcst xopoiiiasi 6a3oBasi MOATOTOBKa
B 007acTd BepOSITHOCTA M CTAaTUCTUKH, Takas TIOATOTOBKA BakHa [ijIs
MIPOZI0/DKeHrs 00pa3oBaHUs U [I/Isl YCIeIIHOM MpogecCUoHaIbHON Kapbephl.

Kaxxzpili yesioBeK MOCTOSIHHO MPUHMMAET PelleHus1 HA OCHOBe UMEIOLLUXCS Y
Hero JaHHBIX. A [T 000CHOBAaHHOTO TIPUHSITUS PellleHus B YCJIOBUSIX HeJl0CTaTKa
nm n3bbITKa MHGOpMaIu He0OXOAMMO B TOM UYMCJ/Ie XOPOIIOo c(hOpMHUPOBAHHOE
BEPOSITHOCTHOE M CTaTUCTUUECKOE MBILLJIEHHE.

ViMeHHO TI03TOMy OCTpPO BCTajia HeoOXOAMMOCTb C(OpPMUPOBATHL Yy
oOyuaroluxcs GyHKIIMOHATBHYI0 TPaMOTHOCTb, BK/TFOUAOIIYIO B Ce0si B KauecTBe
HEOTbEMJIEMOM  COCTaBJISAIOIIEM  yMeHWe BOCIIDUHMMAaTb UM KPUTHUYECKH
aHa/IM3UpPOBaTh UH(POPMaLIUIO, TIPe/[CTaB/IeHHYIO B pa3/IMUHbIX (JopMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHMX peajibHbIX T[IPOLIeCCOB U 3aBUCUMOCTEH,
TIPOU3BOUTH MPOCTEMUIIINEe BEPOSITHOCTHbIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMU TMPUHIMIAMU cOOpa, aHa/13a u
Npe/iCTaB/eHUs JAaHHbIX W3 Pa3/IMUHBIX CQep >KU3HU 00l1ljecTBa U rocyAapcTBa
npuoOIaeT oO0yuarouxcsa K OOIeCTBeHHBIM HHTepecaM. V3yueHHe OCHOB
KOMOWHATOPUKM DPa3BHBaeT HaBBIKA OpraHM3aluu Tiepebopa U TOACYETA UKC/IA
BapMaHTOB, B TOM UMCJie B TIPUK/IAAHbBIX 33/jladyaX. 3HAKOMCTBO C OCHOBaMH T€OPUU
rpaoB co31aéT MaTeMaTUYeCKU PyHJaMeHT J1s1 (POPMHUPOBaHUSI KOMITETEHLIUM B
obsiacty uHPOpPMaTUKK U LUPPOBBIX TexHONOrU. [Ipy U3yueHUM CTaTUCTUKU U
BEPOSATHOCTU 00OTaIaloTCs TIpe/iCTaB/leHus O00ydJarmuxcsi O COBPeMeHHOM
KapTMHE MHpa U MeToJax ero MccjiefoBaHusi, (OPMHUDPYETCs TTOHUMaHWEe pOJH
CTaTUCTUKU KaK MCTOYHMKA COLIMA/IbHO 3HAaUMMOM MH(GOpMALMU U 3aK/1a/JbIBatOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILLI/IEHUS.

B cooTBeTCTBHU C JaHHBIMHU Iie/iIMHA B CTPYKType MpOrpamMMmbl yueOHOTO
Kypca «BeposiTHOCTb U CTaTUCTHKa» OCHOBHOTO 001i[ero 00pa3oBaHUsI Bbifie/I€HbI
c/lefyrole cofeprkaTebHO-MeToAuYeckrue MUHUM: «llpefcraByieHre [aHHBIX U
oruvcaTesbHasi CTAaTUCTUKa», «BeposiTHOCTb», «DJieMeHTbl KOMOWHATOPUKU»,
«BBegeHnue B Teoputo rpadoB».

Copeprkanue nuHuu «IIpefcraBieHue JaHHBIX M OMUcaTebHasi CTaTUCTUKA»
CTY)KUT OCHOBOUW Jyisi (hOopMUpOBaHHUSI HaBBIKOB paboThl ¢ WHMOpMalueit: ot
YTeHUs] W WHTeprpeTauuu WHGOpMAIUK, Tpe/CTaBIeHHOW B Tabsuijax, Ha
auarpaMmax W rpadukax, Ao cbopa, TpeACTaB/lieHHs W aHaaW3a JaHHBIX C
WCI0/Ib30BaHWEM CTaTUCTUUECKUX XapaKTepUCTUK CpeJHUX W pacCerBaHUsl.
PaboTasi c JaHHbIMH, OOyuYarolUecs yudaTCsi CUMThIBaTb W WHTePIIPeTHPOBATH



JlaHHbIe, BBIJBUraTb, aprTYMEHTUPOBATh U KPUTHMKOBATh MPOCTEUIIKE TUIIOTe3bl,
PasMbIILIATE HaZ, (hakTOpaMu, BbI3bIBAIOIIUMHU HW3MEHUMBOCTb, M OL|€EHUBAThb WX
BJ/IMSIHME Ha pacCMaTpHBaeMble BeJTMUMHBI U MPOLIECCHI.

NHTyuTHBHOE Tpe/CTaB/lieHHe O C/Iy4allHOM W3MEHUMBOCTH, MCC/Ie[0BaHUE
3aKOHOMEPHOCTed W TeHAEHLUM CTAaHOBUTCSI MOTUBUPYIOIIEH OCHOBOMW [IJis
V3yUeHUs] TEeOpPUM BePOATHOCTeM. bosbllioe 3HaueHWe WMEKT MPaKTUYeCKUe
3a/laHusl, B YaCTHOCTH OMBITHI C KJIaCCUYECKUMU BEPOSITHOCTHBIMU MOZe/ISIMHU.

[ToHsITWIE BEpOSITHOCTH BBOJAWTCS KaK Mepa TpaBAONOo0Hs CIy4aliHOTO
cobpithsa. [lpu u3yueHun yuebHOTOo Kypca oOyuaroiuecsi 3HAKOMSTCS C
MPOCTEUIIMMHA  MeTOJlaMM  BBIYMC/I€HUSI  BEPOSITHOCTEM B CJIYUYaUHBIX
9KCIIepUMeHTax C PaBHOBO3MOXXHBIMH 371eMeHTapHbIMU HCXO/laMH,
BEPOSATHOCTHBIMH 3aKOHaMH, TI03BOJISIOI[UMH CTaBUTh U pellaTh 0ojiee CI0KHbIE
3ajaud. B yueOHBI Kypc BXOJAT Hada/bHble TIPe/CTAB/IEHUS O CIy4YalHbBIX
BeJIMUMHAX U UX YMCJIOBBIX XapaKTepUCTUKAX.

B pamkax ydyeGHOro Kypca OCYIIECTB/SIETCSI 3HAKOMCTBO OO0yYarol[uxcsi C
MHO>KeCTBaMU U OCHOBHBIMH OlepalysiMyd HaJi MHO)KeCTBaMH, paCCMaTPUBAOTCS
TpUMepbl TIDUMEHeHUsT [/Isl pelleHrs 3a/layu, a TakXKe HCIO0/Ib30BaHus B [PYTHX
MaTeMaTUueCKHUX KypcaxX U yueOHbIX Mpe/iMeTax.

B 7-9 knaccax u3ydaercsi yueOHbIN Kypc «BeposiTHOCTH U CTaTUCTHKa», B
KOTOPBIM  BXOAAT pasgensl: «[lpefcraBieHne [aHHBIX U ONMCATe/bHAs
CTaTUCTHKa», «BeposSTHOCTb», «JjieMeHTbl KOMOWHATOpUKH», «BBegeHue B
Teoputo rpacoB».

Ha usyueHue yuebHoro Kypca «BeposiTHOCTh U CcTaTUCTHKa» oTBoAuTCS 102
yaca: B 7 kmacce — 34 yvaca (1 yac B Hefiento), B 8 Knacce — 34 yaca (1 yac B
HeJet0), B 9 kiacce — 34 yaca (1 yac B HeZiesnto).



COAEPXXAHUE OBYUEHUA
8 KV/IACC

[TpencraBieHue JaHHBIX B BU/Ie TabOJIHI], [UarpaMM, rpauKoB.

MHOXeCTBO, 371eMeHT MHOXKeCTBa, MOAMHOXeCTBO. Ormepanuyd Haj
MHO’KeCTBaMHu: 00beJuHeHUe, TepeceueHue, AorosiHeHHe. CBOMNCTBa ormeparuit
HaJ, MHO)KeCTBaMH: I[lepeMeCcTUTe/IbHOe, CcoveTaTeslbHOe, pacrpese/vuTe/bHOe,
BK/ItOYeHUs. Vcrnonb3oBaHWe rpa@uUueckoro MpejCcTaBAeHUs] MHOXKECTB IS
OMMCaHUs peasbHbIX MPOLIECCOB U SIBJIEHUU, MPU PeLleHNHU 3a/iay.

N3mepeHre paccenBaHus NaHHBIX. [Jycriepcrsi U CTaHJapTHOE OTKJIOHEHHe
YUC/IOBBIX HAOOPOB. /JuarpaMmMa paccerBaHUsI.

OneMeHTapHble COOBITHSI CiaydyaiiHOro ormbiTa. CriydaiiHble  COOBITHS.
BepositHocTi  cOObITHI. OMBITBI C  PAaBHOBO3MOXXHBIMH  3/IeMEHTapHBIMU
cobbiTssMu. CrydaiiHbiii BbIOOP. CBSI3b MEX/y Ma/lOBepOSITHBIMU U TIPAKTUUECKU
JI0OCTOBEPHBIMU COOBITHSIMU B TIPHUPO/ie, 0011leCTBe U HayKe.

HepeBo. CBolCTBa [epeBbeB: €OUHCTBEHHOCTb IIyTH, CyIeCTBOBaHUE
BHCSTUEM BepIIMHBI, CBA3b MEKAY UYKMC/IOM BepIIMH W uucioM pébep. ITpaBusio
yMHO>XeHUsl. PellieHue 3aau ¢ TOMOIL[bIO TpadoB.

[TpotuBoOIIONOXKHBIE COOBITHA. [lparpamma Oiinepa. OObeguHeHHe WU
nepeceueHre cobbiTuii. HecoBmecTHbie  coObiTusi.  Popmyna  CIoXKeHUs
BEPOSITHOCTEW. Y CJIOBHAasi BepoOsiTHOCTb. [lpaBwio ymHoXeHus. He3aBucumblie
cobwiThsA. IlpeAcTaBieHre 3KcTieprMeHTa B BHje JepeBa. PellileHue 3asau Ha
HaxOXXJleHue BepOSITHOCTeW C TOMOLbI0 JiepeBa CAy4alHOro SKCIepUMEHTa,
avarpamm Jiuepa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTb N CTATHUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«BeposiITHOCTh M CTaTUCTHUKa» XapaKTepU3yHTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpOSIBJICHWEM UWHTepeca K TMPONUIOMY W HACTOSIEMY POCCUHCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEeHWeM K  [JOCTW)KeHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/IbI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUKJIaZiHBIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 00513aHHOCTeN Tpak/laHWHA U peasii3aliiid ero
rpaB, TMpeJCTaB/eHWeM O MaTeMaTH4YeCKMX OCHOBax (yHKLMOHUPOBaHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o01ecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JIeSITe/IbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B peLIeHUM TMPAaKTUYeCKUX 3aau
MaTeMaTH4YeCcKOl HamnpaB/ieHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUAYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTRIO K SMOLMOHA/IbBHOMY M 3CTeTUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHHH, YMEHHWIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

OpUeHTal[Meldd B [IesiTelbHOCTA Ha COBPEMEHHYK CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl uesioBeuecKOou
JesiTeNTbHOCTH, 3TaroB €€ pa3BUTHSL M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IU3ALIWH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM
MO3HaHUSI MWpPA, OBJIAJEHWEeM TMPOCTEUIIMMU HaBbIKaMH HCCJ/IeJOBATe/IbCKON
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/JbTYPbl 3[0POBbsS H
IMOLIMOHA/TLHOT0 0/1aromo/Tyuus:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[J0pPOBbSI, Be/leHHs  3[0pPOBOTO  oOpa3a O ku3HU  (3[0pOBOe  TIMTaHUE,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBbIKa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro ueoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3a/au
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TMOC/JIeJCTBUM /i1 OKPY’Karollleu cpefibl, OCO3HAaHUEM
r7106a71bHOT0 XapaKTepa 3K0JI0THUYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeCTBUSIM B YCJIOBUSIX HeONpeAeIéHHOCTH, MOBBILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyt0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTUX JIO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMIIETeHI[MW U3 OMbITa [IPYTUX;

HeoOX0UMOCTEI0 B (DOPDMUDOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh UM, TIOHATHS, TUTIOTe3bl 00 00beKTaxX U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh JAePUIUTBI COOCTBEHHBIX 3HAHUK U
KOMIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHHHAMATb
CTPeCCOBYIO CHUTYyallul0 KaK BBI30B, TpPeOyrOmMid KOHTPMEp, KOPpPeKTUPOBATh
TpUHUMaeMble pellleHdss U JeHdCTBUs, (OpMY/JHMpPOBaTh W OLIeHWBAaThb PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jioruvyeckue AefCcTBUA:

e BBIIB/ISITh M XapaKTepPU30BaTh CYIeCTBEHHbIE MPHU3HAKU MaTeMaTUUeCKUX
00BEKTOB, TIOHSITHM, OTHOLIEHWM MEXIy TMOHATHUSIMH, (OPMYJIMPOBATh
orpejie/ieHUs]  MOHATWUW,  yCTaHABAMBaThb  CYIECTBEHHbIM  TPU3HAK
Knaccu(UKal[ii, OCHOBaHHUSI [jis 0000IleHusT YW CpaBHEHUs, KPUTepPUU
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIDUHWMATh, (QOpPMYJUpOBaTh U  MpeoOpa30BbIBaTh  CYXK/AEHUS:
yTBepAuTe/ibHble U OTpHllaTe/ibHble, eJWHHWYHbIe, YacTHble U 00liue,
YCJIOBHBIE;



BBbISIB/IATH ~ MaTeMaTUUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tpe/ijlaraTh KPUTEPHH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA;
7le/laTh BBIBOJIbI C WCIIOB30BAaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IFOUeHHH 10 aHa/IOTHH;

pa3buparh /O0Ka3aTe/lbCTBA MaTeMaTHUeCKUX YTBEP)KIAeHUN (TpsiMble U OT
MIPOTHUBHOI0), TPOBOJAWUTL CAMOCTOSITEJTbHO HEC/IOKHBIE J[0OKa3aTebCTBa
MaTeMaTUueCKWx (aKToB, BbICTpaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpUMeEPbI U KOHTPIPHUMeEPhI, 000CHOBBIBATh COOCTBEHHbBIE PACCYKAEHUS;
BbIOMpaTh criocob pemeHuss yueOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMH C  yYETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HcciejoBaTe/IbCKHe eHCTBUA:

WCTI0/Tb30BaTh BOIPOCHI KaK HMCC/Ie0BaTe/NbCKU WHCTPYMEHT T103HaHUS,
¢dbopMy/iMpoBaTh BOMPOCH], (PUKCUPYIOLME TPOTHBOpeune, TMpobsemMy,
CAMOCTOSITE/ILHO ~ yCTaHaB/MBaThL HKCKOMOe U JlaHHOe, (OpPMHUPOBATh
TUIIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHHE;

MPOBOUTL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUJIaHy HeC/I0KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCCejoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTUUeCKOT0 00beKTa, 3aBUCMMOCTel 00BEKTOB MeXKy CO00i;
camMoCTosITeslbHO (hOpMy/IUpoBaTh 0000II[eHUsT ¥ BBIBOJBI TI0 pe3y/abTaTaM
NpoBeJEHHOT0 HAO/IOZIeHNs], WCC/e[loBaHMsA, OL|eHWBaTh JOCTOBEPHOCTH
TM0J/IyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Da3BUTHE TIPOL[ecca, a TakKe BbIIBUTAThb
TIPe/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

BBISIB/ISITH HEJJOCTaTOUHOCTb W HW30OBITOYHOCTh MH(OpPMALUM, [JaHHbIX,
HeoOXOIUMBIX [I/IsI PellieHUs 3a/jauu;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTEPIpPeTUPOBATh
MH(OpMAaLMIO Pa3/IUYHBIX BUZOB U (DOPM Ipe/iCTaB/IeHNUS;

BbIOMpaTh ¢GopMy TIpeJCTaBieHUs UWHPOPMALMM U WIIOCTPUPOBATh
peliaeMble 3a7aud CXeMaMH, [AuarpaMMaMd, WHOW TpaQUKOd M HX
KOMOMHAITUSIMU;

OLIeHMBaThb HaZEXHOCTb HH(OpPMALMKA I0 KPUTEpUsM, Ipe/JI0’KeHHbIM
yuuTesieM U CPOpMyIUPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CY>X/IeHUsI B COOTBETCTBUM C YCJIOBUSIMU
U 1jeJIsIMU 0011leHus1, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS T0 XOAYy pelleHuUs
3aJjauu, KOMMEeHTUPOBaTh MOTyYeHHbIN pe3y/bTar;

B X0/le 00CY>X/|eHHsI 3a[jaBaTh BOTPOCHI T10 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKAa3bIBaTh WJIeH, HalleJleHHbIe Ha TIOUCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYXKAEHUsAMU APYTUX
YUaCTHUKOB [Auajora, oOHapy>KWBaThb pa3/iMuve W CXO/CTBO IMO3ULIMM, B
KOpPPeKTHOU (popMe (popMyJIMpPOBaTh pa3HOI/acHsi, CBOU BO3pakeHHs;
Mpe/ICTaB/SATh  pe3y/abTaThl  peIlleHds  3a/lauw, 9KCTIePUMEHTA,
MCCJIe[JOBaHUsI, TIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh (hopMaT BLICTYIIIEHUS
C y4éTOM 3a7iau TIpe3eHTaluyd ¥ 0COOeHHOCTel ayAIuTOpHH;

MOHMMATh M MCII0JIb30BaTh MPEMMYIIIECTBAa KOMaHAHON U UHAWBU/YA/TbHOM
paboThI MIpH pellleHrH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

MIPUHAMATh 1]e/lb COBMECTHOU [1esiTeTbHOCTH, TJIAHUPOBATh OPTaHU3aLiUIo
COBMeCTHOM paboTbl, pacrpefensTh BUAbl paboOT, [A0OroBapuBaThCS,
o0OcCy>x/1aTh MpoIecC U pe3ynbTaT paboThl, 0600I1[aTh MHEHUS] HECKOMBKHUX
JII0J1eH;

y4acTBOBaTh B TPYyNmoBBIX ¢dopMax paboTel (00CyKaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIOJHATb CBOIO YaCTh PabOTHI
W KOODAWHWPOBATh CBOU [IEHMCTBUS C JAPYTMMH WI€HaMH KOMaH/bI,
OlLleHMBaTh KaueCTBO CBOETr0 BKJaja B OOIIMI TMPOAYKT TIO0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITeJTIbHO COCTaBJ/IATh IJIaH, aIrOPUTM peLleHusl 3aZauu (WIh ero
YyacTh), BbIOMpATh CHoCcO0 pellleHHs C YYETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTeM, apryMeHTHpOBaTb U KOPPEeKTUPOBAThb
BapUaHThI pelleHni C Y4ETOM HOBOM MH(OPMaL1H.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

B/Ia/IeTh CriocobamMu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoLjecca M pe3yJ/ibTaTa
pellieHrs MaTeMaTUueCcKoW 3a/lauy;

Npe/IBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TP PellleHUU 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITeIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHbIX OILIMOOK, BbISIBJIEHHBIX TPY/[HOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3yJbTaTa [esATeTbHOCTU MOCTaBAeHHOW LieJid U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI JTOCTVDKEHUS WM HEJOCTIDKEHHS IIeJiy,
HaXOJWTDb OIMOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K koHily obyuenus B 8 kiacce oOydaroluiics TIOJMYUUT Cre[yroLue
rpeiMeTHbIe Pe3y/IbTaThl:

M3Bnekatb ¥ TipeoOpa3oBbiBaTh MHGOpPMALMIO, TIPEJCTaBJIeHHYI0 B BU/JE
Tabnuil, Auarpamm, rpadyKoB, MPeCTaB/ISATh AaHHBIE B BUJe TaOJHL], [UarpaMmm,
rpa(uKoB.

OnuceiBaTh JaHHble C TIOMOIIBK) CTAaTUCTUYECKUX TOKa3aTesner: CPeJHUX
3HaueHWM U Mep paccerMBaHMs (pa3max, AUCIEePCUs U CTaHJapTHOe OTK/IOHEHUE).

HaxoiuTh 4aCcTOThI UMC/IOBBIX 3HAUEHUM U YaCTOThI COOBITHH, B TOM YUCIe
110 pe3yJibTaTaM U3MepeHUi U HabJTrojeH .

HaxoauTh BEpPOATHOCTU C/IydaliHBIX COOBITHM B OIBbITAx, 3Has BEPOSITHOCTH
3/IeMeHTapHbIX COOBITUM, B TOM UHCAe B OMbITaX C PaBHOBO3MO>KHBIMU
3/IeMeHTapHBIMU COOBITUSIMMU.

Vcrionb3oBaTe rpaguyeckyve MOJENIU: JEepeBO C/Iy4alhHOro SKCIIePUMEHTA,
[ivarpamMMbl JDWiepa, YMCI0Bas rpsiMas.

OnepupoBaTh TMOHSATUSIMA: MHOXXECTBO, TIOJAMHOXXECTBO,  BBITMIOJIHATh
orepaliy Haji, MHOXKECTBaMU: OO0beJuHeHHe, TiepecevyeHue, OTOJJHEeHNe,
MePEeunCsIATh 37IeMeHTbl MHOXKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Wcrionb3oBaTh rpaduueckoe Tpe/CTaB/ieHHWe MHOXECTB U CBsi3eld MeXAy
HUMHU [IJI1 OTTMCaHKsI TIPOLIECCOB U SIBJIEHWM, B TOM UKMCJ/Ie MPU PelleHUU 3aau 13
JNPYTUX YueOHBIX ITPeIMETOB M KYPCOB.



TEMATHNYECKOE IVNTAHUPOBAHUE
8A KJIACC

Ne HaunMmeHoOBaHUe pasfieyoB U TeEM KosmmuecTBO YacoB J1eKTpoHHEIE (1T pPOBLIe) 06pa3oBaTeIbHEIE
/11 IIpOrpaMMBbI pecypchl
Bcer| KOHTpOJIEHEIE ITpakTHU4YeCcKue
0 paboThl paboThl
1 IloBTOpEHME Kypca 7 Kacca 4 https://m.edsoo.ru/M3X7N7D0C
2 OrmvcaTesbHas CTATUCTUKA. 4 https://m.edsoo.ru/A9T8S2E4D
PaccerBaHue JaHHBIX

3 MHO>KecTBa 4 1 https://m.edsoo.ru/[3G8Z6M2U
4 BeposITHOCTH CIy4aiftHOTO COOBITUS 6 1 https://m.edso0.ru/F1X2Y1Q8Y
5 BBezeHMte B TeopUIo rpa¢oB 4 https://m.edsoo.ru/A6F5K7G2V
6 CirygaiHble COOBITUS 7 https://m.edsoo.ru/H3Z6W6E7F
7 O6006111eHHe, CUCTEMAaTHU3aIlHsA 3HAHUM 2 1 https://m.edsoo.ru/N9I6F1M9]
OBIIEE KOJIMYECTBO YACOB IIO0 31 2 1

ITPOTPAMME



https://m.edsoo.ru/N9I6F1M9J
https://m.edsoo.ru/H3Z6W6E7F
https://m.edsoo.ru/A6F5K7G2V
https://m.edsoo.ru/F1X2Y1Q8Y
https://m.edsoo.ru/J3G8Z6M2U
https://m.edsoo.ru/A9T8S2E4D
https://m.edsoo.ru/M3X7N7D0C

IIOYPOYHOE IVIAHNPOBAHUE

8A KJIACC
Ne Tema ypoka KoJsmuecTBO YacoB Jata JJIeKTPOHHEIe [TUPPOBEIE
/11 H3yUYeHUs obpasoBaTeJIbHbIE PECYPCHI
Bcer |[KoHTpoJIBEHEIE| [[paKTHYECKH
0 paboThl e paboTsl

1 |I[IpexncraBieHue faHHBIX. OnMcaTeIbHaA 1 07.09 https://m.edsoo.ru/YOL5L6U7R
CTaTUCTUKA

2 |Ciay4yaiiHag U3SMeHUYUBOCTh. CpeHUe 3HAUEeHUS 1 14.09 https://m.edsoo.ru/G8T4R4GOK
UM CJI0BOTO Habopa

3 |CyuatiHble COOBITHS. BEpOATHOCTU M YaCTOTHI 1 21.09 https://m.edsoo.ru/Z2F9X7K1Y

4 |Kiraccuyeckue MO/JieJId TEOPUU BEPOATHOCTEH: 1 28.09 https://m.eds00.ru/G5Q8G8S5K
MOHeTa U UrpajbHas KOCTb

5 |OTK/JIOHEeHUd 1 05.10 https://m.edsoo.ru/Y6Z9DSESN

6 |[ucnepcus 4mcJI0BOro Habopa 1 12.10 https://m.edsoo.ru/V7W1S9B2Q

7 |CTapmapTHOEe OTKJIOHEHHE YHCJI0BOro Habopa 1 19.10 https://m.edsoo.ru/PAM1W2190

8 |/luarpaMMBbI paccessHUSA 1 09.11 https://m.edsoo.ru/Y514J2VOR

9 |MHO0>KeCTBO, IIOJIMHO>KECTBO 1 16.11 https://m.edsoo.ru/O0I0E2H4C

10 |Omeparnu Haj g MHOKeCTBaMU: 00beIUHEHUE, 1 23.11 https://m.edsoo.ru/P702B4D3A
IepeceuyeHue, TOIIOJIHEHUE

11 |CBoiicTBa omepariii HaJ, MHOXKeCTBaMU: 1 30.11 https://m.edsoo.ru/K7I0V1I2F

repeMeCcTUTeIbHOe, COUeTaTeIbHOe,
pacmope/euTeIbHOe, BKIIOUEHHUS



https://m.edsoo.ru/K7I0V1I2F
https://m.edsoo.ru/P7O2B4D3A
https://m.edsoo.ru/O0I0E2H4C
https://m.edsoo.ru/Y5I4J2V9R
https://m.edsoo.ru/P4M1W2I9O
https://m.edsoo.ru/V7W1S9B2Q
https://m.edsoo.ru/Y6Z9D8E8N
https://m.edsoo.ru/G5Q8G8S5K
https://m.edsoo.ru/Z2F9X7K1Y
https://m.edsoo.ru/G8T4R4G0K
https://m.edsoo.ru/Y0L5L6U7R

Ne Tema ypoka KoJsrmuecTBO YacoB Jata JJIeKTpPOHHBIE [TUPPOBEIE
/i H3y4YeHUs obpasoBaTeJIbHbIE PECYPCHI
Bcer [KoHTpoJibHEIE| [IpaKTHUECKH
0 paboThl e paboTsl

12 [I'paduyeckoe 1IpefcTaBIeHHe MHOXKECTB 1 07.12 https://m.edsoo.ru/M711L7D9E

13 |KoHTposibHasd paboTta 110 TeMaM «CTaTUCTHUKA. 1 1 14.12 https://m.edsoo.ru/I9H2Z8W2G
MHo>kecTBa"

14 |9seMeHTapHBIe COOBITHS. ClydaliHbIe COOBITUSA 1 21.12 https://m.edsoo.ru/F8]7V9DOK

15 |[BaronpugTCTBYIOIIME 3jleMeHTapHble COOBITUS. 1 28.12 https://m.edsoo.ru/H4X1W774G
BeposATHOCTU COOBITUN

16 |bylaronpusATCTBYIOIIME 3JIeMeHTapHbIe COOBITHS. 1 11.01 https://m.edsoo.ru/NSKOEOF4AN
BeposgTHOCTU COOBITUIA

17 |OmBITHI C paBHOBO3SMOXXHBIMHU 3JIeMeHTapHLIMU 1 18.01 https://m.edsoo.ru/V6V5I1S1A
coObITUAMU. CIydyaliHBIN BEIOOD

18 |OmBITHI C paBHOBO3MOXKHBIMU 3JIeMeHTapHbIMU 1 25.01 https://m.edsoo.ru/U0Y9L301X
coObITUAMU. CIydaiHbIN BEIOOD

19 [IpaxkTuueckas pabora "OIBITHI C 1 1 01.02 https://m.edsoo.ru/S8W8N7P0C
PaBHOBO3MOKHBIMU 3JIeMeHTapHbIMHU
COOBITUAMU"

20 |llepeBo 1 08.02 https://m.edsoo.ru/A2UON6M6G

21 |CBoiicTBa JlepeBa: eIUHCTBEHHOCTb IIYTH, 1 15.02 https://m.edsoo.ru/U3Q5G2DOM
CyILl[eCTBOBaHUeE BUCSAYEN BEePIIUHBI, CBA3b MeXXIy
UKCJIOM BEPIIIUH U YHCJIOM PEbep

22 |[IpaBWIO YMHOKEHUS 1 20.02 https://m.edsoo0.ru/COI0T2D8Z

23 |[IpaBMJIO YMHOKEHUSI 1 01.03 https://m.edsoo.ru/O3F0G6CE6E



https://m.edsoo.ru/O3F0G6C6E
https://m.edsoo.ru/C0I0T2D8Z
https://m.edsoo.ru/U3Q5G2D0M
https://m.edsoo.ru/A2U0N6M6G
https://m.edsoo.ru/S8W8N7P0C
https://m.edsoo.ru/U0Y9L3O1X
https://m.edsoo.ru/V6V5I1S1A
https://m.edsoo.ru/N5K0E0F4N
https://m.edsoo.ru/H4X1W7Z4G
https://m.edsoo.ru/F8J7V9D0K
https://m.edsoo.ru/I9H2Z8W2G
https://m.edsoo.ru/M7I1L7D9E

Ne Tema ypoka KosimyecTBO YacoB Jata JJIeKTPOHHEIE ITUPPOBEIE
/11 H3y4YeHUs obpasoBaTeJIbHbIE PECYPCHI
Bcer [KoHTpoJibHEIE| [IpaKTHUECKH
0 paboThl e paboTsl

24 [IpOTHUBOIIOJIO’KHOE COOBITHE 1 15.03 https://m.edso0.ru/[SV6G8GOP

25 |Auarpamma Jiiepa. O6beUHEHUE U 1 22.03 https://m.edsoo.ru/L.2ZM1P3C6D
repeceueHre COOBITUN

26 |HecoBMmecTHBIe COOBITHA. POpMyIIa CI0KEHUS 1 05.04 https://m.edsoo.ru/Z7H2W104U
BEpPOSTHOCTEN

27 |HecoBMecTHBIe COObITUS. POpMyIIa CI0KEHUS 1 12.04 https://m.edsoo.ru/E6C6C2S7D
BEPOSITHOCTEN

28 |[IpaBMI0 YMHO>KEHUS BepOATHOCTeN. YCI0BHAsA 1 19.04 https://m.edsoo.ru/B71I9P9M3N
BepPOSTHOCTh. HesaBUCHUMEBIE COOBITHA

29 ([IpaBWI0O YMHOXEHUS BEPOATHOCTEMN. YCI0BHAA 1 26.04 https://m.edsoo.ru/P1F6D3Z1W
BepOATHOCTh. HesaBUCHMEBIe COOBITHUA

30 |[IpexcraByieHHe CJIYYaMHOTO IKCIIEPUMEHTA B 1 17.05 https://m.edsoo.ru/W2S0T6B8R
BUJle nepeBa. [IoBTOpeHUe, 0600611IeHUE.
[IpencraBieHue faHHBIX. OmKcaTeIbHas
CTaTHUCTUKA

31 |KoHTpoJsibHad paboTa 110 TeMaM «CirygyarHble 1 1 24.05 https://m.edsoo.ru/D9P8Y6EY7D
cobpITud. BepogTHOCTE. I'padbl»

OBIIIEE KOJMYECTBO YACOB II0 ITPOTPAMME 31 2 1



https://m.edsoo.ru/D9P8Y6Y7D
https://m.edsoo.ru/W2S0T6B8R
https://m.edsoo.ru/P1F6D3Z1W
https://m.edsoo.ru/B7I9P9M3N
https://m.edsoo.ru/E6C6C2S7D
https://m.edsoo.ru/Z7H2W1O4U
https://m.edsoo.ru/L2M1P3C6D
https://m.edsoo.ru/J5V6G8G0P

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

8 K/TACC
Kopg .
IIpoBepsieMbie MpeAMeTHBIE pe3y/IbTAaThl 0CBOEHUsI 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOT'0 0011iero 006pa3oBaHust
pe3yjbTaTa
5 BepoaTHOCTh M CTaTUCTUKA
W3Bnekatb ¥ TipeoOpa3oBbIBaTh WH(OPMALMIO, TIPEe/CTaBIeHHYIO B
5.1 BUjie TabiWL, Auarpamm, TpaduKoB, TPEACTaB/ISITh JaHHbIE B BHE
Tab/IMLI, AUarpamm, rpadHuKoB
OrnuceiBaTh [JaHHbIE C TIOMOILBI0 CTAaTHCTUUYECKUX TIOKa3aTesei:
5.2 CpeflHUX 3HaueHWW W Mep paccerMBaHUs (pa3Max, [AUCIEPCUS U
CTaH/IapTHOE OTK/IOHEeHUe)
< 3 Haxo[uTh 4aCTOThI UHC/IOBBIX 3HAUEHWH W YaCTOThI COOBITUM, B TOM
' yKC/Ie TI0 pe3y/ibTaTaM U3MepeHuid U HabroZieHuid
HaxomuTh BepOATHOCTH CAy4YalHBIX COOBITMI B OIBITaX, 3Has
54 BEPOSITHOCTH 3/IEMEHTAPHBIX COOBITHH, B TOM YHC/Ie B OIbITaX C
PaBHOBO3MOYXHBIMH 37IeMeHTapHBIMHU COOBITUSMU
- Wcrionb3oBaTh  rpaduueckue  MoJenu:  [lepeBO  C/yd4allHOTO
. 9KCIepUMEeHTa, AuarpaMMbl Jitjiepa, YMc/ioBasi psiMast
OrnepupoBaTh MOHSATUSIMU: MHOXXECTBO, TIOJJMHO>KE@CTBO; BBITOHSTh
5 6 orepalyd  HajJ,  MHOXXeCTBaMU:  00BeJuHeHUe,  IepecedyeHue,
' JIOTIO/THEHUe; TIePeUrC/ISITh 37IeMeHTbl MHOXKEeCTB, TIPUMEHSITh CBONCTBa
MHO>KeCTB
Vcnonb30BaTh rpauueckoe TIpefCTaBlIeHWe MHOXECTB M CBs3el
5.7 MeXy HUMU [i7Isi ONTMCaHUs TPOLIeCCOB U SIBJIEHWM, B TOM 4uC/ie TIpU
pelleHnH 3a/iau U3 IPYTUX yueOHbBIX MTPeIMETOB U KYPCOB




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

8 K/TACC
Kop IIpoBepsieMblii 3/71eMeHT CO/iepP)KaHusA
5 BeposTHOCTb ¥ cTaTUCTHKA
5.1 ITpencraBiieHue JaHHBIX B BUJE TaOJULI, AUarpaMm, rpadykoB
5 MHoOXecTBO, 3/1IeMeHT MHOXeCTBa, M[OoAMHOXecTBO. Omnepauyuu Haf,
' MHOKeCTBaMU: 00beJIMHeHNe, TiepeceueHue, AOoToTHeHe
£ 3 CBoiiCcTBa onepari HaJi MHOXKeCTBaMH: epeMeCTUTe/IbHOe, CoUeTaTe/bHOe,
' pacrpeiesiuTe/IbHOe, BKIFOUeHUS
c 4 Wcnonb3oBaHve rpauueckoro Mpe/CcTaB/eHUsI MHOXXECTB [JI ONMUCAHUS
' peasibHBIX MPOLIECCOB U SIBJIEHUM, TIPU pellieHrH 3a/au.
- N3mepenne paccenBaHusl JaHHbIX. [lucriepcusi ¥ CTaHJAPTHOE OTK/IOHEHUE
' YKCIOBBIX HAOOPOB. [InarpaMMa paccemBaHust
OneMeHTapHble COOBITHSI ciyuaiiHOoro ombiTa. CryualiHble COOBITHSI.
5 6 BepositHocTH  cOOBITHIA. OTBITEI C PABHOBO3MOXXKHBIMH 3jIeMeHTapHBIMU
' cobbitusaMu. CoyuaiiHelii  BbIOOp. CBs3b MeXKAy Ma/IOBEPOSTHBIMU U
MPaKTUYeCKU JI0CTOBEPHBIMU COOBITHSIMU B TIPUPO/ie, 00IIlecTBe U HayKe
HepeBo. CBolicTBa [iepeBbeB: €AUHCTBEHHOCTb IYTH, CyllleCTBOBaHUE
5.7 BUCSTUEl BEPIIUHBI, CBS3b MEXK/Iy UHUC/IOM BEpIIMH U YKCc/ioM pébep. TTpaBusio
yMHOKeHUsl. PellieHue 3aau ¢ MoMoLLbi0 rpados
ITpotuBoMONOXKHBIE COOBITHS. [uarpamma Oiinepa. OObenvHeHWe U
5.8 nepeceyenne coObiTHil. HecoBmecTHble coObITHsA. DopMmyrna CI0KeHUs
BepOSITHOCTeM
5.9 YcioBHast BepOSITHOCTD. [1paBuio yMHOKeHUst. He3aBucHMble COOBITHS
IIpencraBnenve sKcriepumeHTa B Bue /JepeBa. PemneHwe 3a7au  Ha
5.10 Hax0o)XX/leHe BepOSATHOCTel C IOMOLIBI0 /lepeBa (JIy4alHOI0 3KCIePUMEHTa,
JvarpaMmm JOinepa




ITPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUSA K
PE3YJIPTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop,
MPOBEPsIeMoro
TpeboBaHUs

IIpoBepsieMble TPe0OBaHMs K MPeAMETHBIM pPe3y/IbTaTaM 0CBOeHHUS
OCHOBHO# 00pa30BaTe/IbHOM NMPOrPaMMbl 0CHOBHOTO 001IIero
oOpa3oBaHus Ha ocHoBe ®I'OC

YMeHure orneprpoBaTh MOHATUSAMU: MHOXKECTBO, [OJIMHOKECTBO, OIepaLluu
HaJ/l MHO)KeCTBaMH; YMeHHe OTlepupoBaTh MOHATUSAMMU: rpad, CBSI3HbIN rpad,
JlepeBo, LMKJI, IPUMEHATh UX IPU PelleHuM 3aJay4; YMeHUe HCII0/Ib30BaTh
rpaduueckoe TpejCTaB/leHMe MHOXKECTB [jI OMNKCAaHUsSl peasibHbIX
TIPOLIECCOB U SIBJIEHU, TIPY PeLIeHUH 3aiay U3 APYTUX yueOHBIX MPeMeTOB

YMeHue ornepupoBaTh TNOHATHSIMU: OIpeZiesieHhe, akCUOMa, TeopeMa,
[l0Ka3aTenbCTBO;  YMEHMe  paclio3HaBaTb  MCTHHHbIE U JIOXKHbIE
BbICKa3blBaHUs, TIPUBOJWUTH TPUMepPbl U  KOHTPIPUMEPHl, CTPOUTH
BbICKa3bIBaHUS U OTPULIAHUS BbICKa3bIBaHUN

YMeHue onepypoBaTh TOHATUSMU: HaTyparbHOe UWC/IO, MPOCTOe U
COCTaBHOE YMCJIO, /1e/TMMOCTh HaTypasibHbIX UYMCes, TIPU3HAKU JeTUMOCTH,
1[eJI0e YKC/I0, MOAY/b YKC/Ia, OOBIKHOBEeHHasi APo0Ob U JlecsITUYHast 1po0b,
CTaHJApPTHbIN BUJ, UWC/a, pPaliMOHaJbHOE YWC/I0, MPpalLMOHAIbHOE UMCIIO,
apu(mMeTHueCKUil KBaipaTHbIM KOpDeHb; yMeHHe BBIMOHAThH AeWCTBUS C
yKiC/laMi, CpaBHUBATh U YIMOPSI0UMBATh YMC/Ia, TPeACTaB/IsATh UMC/Ia Ha
KOOpAMHATHON TIPSIMOM, OKDYIJIATh UMC/a; yMeHWe [eaTb MPUKUIKY U
OLIeHKY pe3yJ/ibTaTa BEIYMC/IEHUN

YMeHue omnepupoBaTh IIOHATHUSIMU: CTelleHb C Lie/bIM II0Ka3aTeseM,
apudMeTHUeCKUI KBa/IpaTHBIN KOpPeHb, MHOTOUJIeH, anrebpanueckast poob,
TOX/|ECTBO; 3HAKOMCTBO C KODHEM HaTypajJbHOW cTerneHH OoJiblie
eIMHUL[bI; YMEeHHe BBLIMOJIHATL PacuéThl 1o ¢opmysiam, NpeodOpa3oBaHUS
1eJIbIX, JIPOOHO-PAI[MOHA/IBHBIX BBIP&KEHUM M BbIPA)KEHUH C KOPHSMH,
pasfio’keHre MHOTOu/IeHa Ha MHOKUTe/IH, B TOM YMCJ/le C UCIO/Ib30BaHUEM
¢opMys1 pa3HOCTH KBa/IpaTOB U KBaJjpaTa CyMMbI U Pa3HOCTU

YMeHue ornepupoBaTh NOHSATHSIMMU: UMC/IOBOE DPAaBEHCTBO, ypaBHEHHWe C
OJIHOM MepeMeHHOH, UMC/I0BOe HepPaBeHCTBO, HEPAaBEHCTBO C MepeMEeHHOM;
yMeHHWe pellaTb JIMHEWHble W KBajZipaTHble ypaBHeHHs, [JpoOHO-
palMOHa/IbHbIe YPAaBHEHUs C OJJHOM MTepeMEeHHOU, CUCTEMBI IBYX JTUHEHNHBIX
yPaBHEHHH, TMHelHbIe HepaBeHCTBA U UX CUCTeMbl, KBa/[paTHbIe U ApOOHO-
palLlMoHa/bHble HepaBeHCTBA C OJHOW IlepeMeHHOH, B TOM 4YMCJ/e TMpU
pellleHuH 3aZ,a4 U3 [PYIUX IIpeJMeTOB U MpaKTUYeCKUX 3a/ay; yMeHue
VICII0/Ib30BaTh KOODJVHATHYIO NPSAMYI0 M KOOPAMHATHYIO IJIOCKOCTb [/Isl
1300pa)keHUsl PellleH!i ypaBHeHHiA, HEPDAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKUUSA, rpaduK (QYHKLUH, HYIU




GyHKLUMY, TIPOMEXYTKHA 3HAKOTIOCTOSIHCTBA, TIPOMEXYTKM BO3pacTaHUs,
yObiBaHuMsl, Haubosiblllee W HaWMeHblllee 3HaueHus: (YHKLUWW; yMeHHe
OTIepUpOBaTh TOHATUSMHU: TpsiMasi  TIPOTOPLIMOHABHOCTh, JIMHEHHast
byHKUYsA, KBaZpaTWuHas (yHKLUS, oOpaTHas TIPOTIOPLIMOHAIBHOCTD,
napabosia, rurnepbosia; yMeHue CTPOUTh rpaduku yHKI[HH, UCTIOIH30BaTh
rpaguKy i Oripefie/ieHUs CBOWCTB TIPOLIECCOB U 3aBUCUMOCTEM, [Jis
pellieHUsi 3a/lad W3 JADYrHUX y4ueOHbIX TIPeMETOB W peasbHON >KU3HU;
yMeHHe BbIpaXkaTb (hOpMyJiaMU 3aBUCUMOCTH MeX/y BeJTHUNHAMU

YMeHHe onepupoBaTh MOHATUSIMU: MOC/E€/I0BaTebHOCTh, apudMeTHUecKas
M TeoMeTpuUuecKass IpOrpecCHMd; YyMeHHWe WCI0/Ib30BaTh  CBOMCTBA
roc/ejoBaTe/lbHOCTeH, OPMy/bI CyMMBbI M OOILIero ujieHa MpH pelleHuH
3ajau, B TOM 4YKC/e 3aflau W3 JIPyTMX yueOHbIX TMpeJMeTOB U peajbHOU
JKU3HU

YMeHue pelliaTh 3alaud pa3HbIX TUTIOB (B TOM YMCJ/Ie Ha MPOLIeHTHI, JOU U
YyacTH, ABWKeHUe, paboTy, 1leHy TOBapOB U CTOMMOCTb TIOKYTIOK W YC/yT,
Ha/IoTH, 3ajjaud U3 00/acTh yIpaBjieHUs JIMYHBIMM U CeMeHHBIMU
(vHaHCamMM); YMeHHe COCTaBJISITb BbIDa)KEHUS, ypaBHEHUs, HEPaBeHCTBA U
CUCTEMBbl 10 YCJOBMIO 3aZlaud, WCC/Ae[0BaTh IIOJyUueHHOe pellieHue WU
OLIeHWBATD TPAB/0T10I00HOCTD TIOTyYeHHBIX pe3y/IbTaToOB

YMeHHe OIepupoBaTh MOHATUSIMU: (UTrypa, TOUKA, OTPe30K, MpsiMasi, Jayd,
JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYro/JbHUK, pPaBHOOEADEHHBIA U
PaBHOCTOPOHHUM TPeyTOJIbHUKH, TIPSMOYTOJIbHBIM TPeyrobHUK, MeJaHa,
buccekTpuca U BBICOTA TPeyTroJIbHUKa, YeThIPEXYTOJ/IbHUK,
rapa’suiesiorpaMm, pom0, MpsiMOYTO/IbHUK, KBa/IpaT, TpareLys; OKPY>KHOCTb,
KPYT, KacaTesbHasi; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (UTypaMU; yMeHHe
pelliaTh 3a/laud, B TOM YMCJie W3 TIOBCEHEBHOM >KM3HUW, Ha HaxXOXJeHHe
reoMeTpUUeCKUX BeIMUWH C TIpUMeHeHHeM HM3y4YeHHBbIX CBOWCTB (GUryp |
(hakToB

10

YMmeHue onepupoBaTh IOHSATHSIMU: DPaBeHCTBO (WIyp, paBeHCTBO
TPeyroJbHUKOB; MapasyieflbHOCTh W TMepHeHAUKY/ISIPHOCTh MPSIMBIX, YTroJl
MeX/Ty TIPSIMBIMH, TIePIIeHAUKYJISIP, HaK/IOHHAs1, TIPOeKLUs, TIojo0ue Guryp,
1o/00HbIe TPeyro/JIbHUKH, CUMMETPUsl OTHOCHTE/NIbHO TOYKM U TIPSIMOM;
yMeHHe pacrio3HaBaTb paBeHCTBO, CHUMMETPUIO U TioZiobue ¢uryp,
rapasie/ibHOCTb Y TIepIIeH UKy /ISPHOCTD TIPSIMBIX B OKPY’KarolleM MUpe

11

YMeHHWe OrepupoBaTh TMOHATUSAMM: JJIMHA, PacCTOsIHUE, Yroi (BeJuurHa
yrja, CHHYC ¥ KOCHHYC yT/la TPeyroibHUKA), TUIONIa/[b; YMEHHe Ol[eHUBaTh
pa3Mepbl IpeMETOB ¥ 00BEKTOB B OKPY>KaloIlleM MUDPe; YMeHHe IPUMEHSITh
dhopMyIbl IepUMeTpa U TUIOIIA [ MHOTOYTOJTbHUKOB, [I/TMHBI OKPY>KHOCTH U
MJIoad  Kpyra, obbeMa IIPSIMOYTO/IbHOTO Tlapasijiesiernuriesia; yMeHHe
TIPUMEHSITb TPU3HAKU PaBEHCTBA TPEYrO/IbHUKOB, TEOPEMY O CyMMe YTJIOB
TpeyrojbHUKa, Teopemy Iludaropa, TpUroHOMETPUUECKHE COOTHOLIEHHS
JUIs1 BBIYKMCJIEHUS JI/TUH, paCCTOSTHUM, TIIoIazieit

12

YMeHve  u300paxkartb  IUlOcKMe  (uUryppl M HMX ~ KOMOWHAL[UH,




MPOCTPAaHCTBEeHHbIe ~ (GUTyphl OT DPYKH, C TIOMOILBI0 YepTEKHbIX
WHCTPYMEHTOB U 3/IEKTPOHHBIX CPE/ICTB 110 TeKCTOBOMY WM CUMBOJILHOMY
OTHCaHUIO

13

YMmeHue OreprupoBaThb TIOHATUAMMU: TIPAMOYIOJibHadA CUCTe€Md KOODJAWHAT,
KOOpAWHAaTbl TOYKH, BEKTOP, CyMMd BEKTOPOB, IpOM3BeAEHHNE BEKTOPA Ha
Unc/jio, CKa/IdpHOE€ TIIpOu3BeJeHHMEe BEKTOPOB; YyMe€HHEe UCII0JIb30BdTh
BEKTODBI U KOOPAWHATHI OJid MPpeACTdB/I€HUA NdHHBIX W pPEIleHWd 3d/a4, B
TOM UHMCJie U3 IPYIux y‘-IE6HbIX rnpeamMeToB U peaﬂbHOﬁ JKHU3HU

14

YMeHue orepypoBaTh MOHATUSMU: CTOJOMKOBBIE U KPYTOBble JUarpaMMbl,
TabMLIbI, cpejHee aprdmMeTHUeCKoe, Me/iiaHa, HauboJiblllee U HaMeHbliiee
3HaueHWs, pa3Max  uYMCIOBOro  Habopa;  yMeHHWe  W3BJIeKarTh,
VMHTeprpeTUpoBaTh U MpeoOpa3oBbiBaTh MHPOPMALIMIO, TIPe/ICTaBIeHHYIO B
Tab/ullax ¥ Ha AMarpaMmax, OTPakaroll[yl0 CBOWCTBA U XapaKTepHUCTUKU
peanbHBIX TIPOLIECCOB M SIBJIHWM; yMeHMe pacrio3HaBaTh H3MeHUMBbIe
Be/IMUMHBI B OKPY>KatollieM Mupe

15

YmeHue onepupoBaTh TOHATHSIMM: C/Iy4alHbIM  ONBIT  (C/1y4alHbIA
9KCTIEPUMEHT),  3/IeMeHTapHOoe  CoObITHe  (3/IeMEeHTapHBIM  MCXO[)
CJyyaiiHOTO OIIbITa, C/y4yaiiHOe COObITHe, BEepOSITHOCTb COOBITHS; YMeHHe
HaXOJWTb  BEPOSITHOCTH  C/IyYalHbIX  COOBITMA B OMbITaX  C
PaBHOBO3MOXXHBIMU 3JIeMeHTapHbIMUA COOBITHSIMHU; yMeHHe pellaTb 3a/auu
METOZIOM OpraHM30BaHHOTO Tiepebopa M C WCMOIb30BaHKWEM TIpaBW/IA
YMHO)XEHUS; yMeHHe OLleHUBaTb BEpOSITHOCTM peasbHbIX COOBITHM U
sIBJIeHU, NTOHMMaTh POJIb MPAKTUUeCKU [OCTOBEPHBIX U Ma/lOBepPOSTHBIX
COOBITHIT B OKpYy’KarollleM MHUpe W B JKW3HHM; 3HAaKOMCTBO C TIOHSTHEM
He3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHCENT U €ro
POJIBI0 B MaCCOBBIX SIBJIEHUSIX

16

YMeHHWe BbIOMpPATh MOAXOASIINN W3YUeHHBINM METO/, AJis pellleHus 3a/lauH,
MPUBO/IUTh TPUMEPbl MaTeMaTHUYeCKHMX 3aKOHOMEpPHOCTe B TIpUpOJie U
JKU3HH, pacrio3HaBaTh TpOsiB/ieHHMe 3aKOHOB MaTeMaTHMKH B HCKYCCTBe,
OTMCHIBAaTh OT/le/IbHbIe BBIJAIOIIMECcs pe3y/bTaThbl, MOJyUYeHHble B XOfe
pa3BUTUsL MaTeMaTWKU KaK HayKd, MPUBOJUTb MPUMepPbl MaTeMaTHUeCKUX
OTKDPBITUM 1 UX aBTOPOB B 0T@UECTBEHHOM U BCEMHUPHOU UCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D

110 MATEMATHUKE
Kop IIpoBepsieMbIH 3/IeMEHT CO/iep)KaHUA
1 Yucna v BbIYMC/IeHYS
1.1 HarypasbHble 1 nesible ynciia. [TpU3Haku 1e/IMMOCTH LieJIbIX Yrce
12 OOBIKHOBEHHBIE U JIeCITUYHBIE /P00, TPOIIEHTHI, OeCKOHEeUHbIe TepHoNYecKue
) Iapobu
1.3 ParoHanbeHble urcna. ApudmeTrueckue orepalyy C paldoHaIbHBIMU YMC/IaMU
1.4 HelicTBUTe/bHBIE UKcia. ApU(MeTHUecKre orepanyu C AelCTBUTeTbHBIMU UMC/IaMU
15 HpI/IGHH)KéHUHbIe BBIUMCJIEHUS], TIPaBUJIa OKPYTJ/IEHUS, IPUKU/KA U OLleHKa pe3y/bTaTa
BbIUMCIIEHU
2 Anrebpanueckue BbIpaXkKeHHsI
2.1 bykBeHHbIe BbIpakeHHs1 (BbIpaKeHUs C IlepeMeHHBIMU)
29 Crenensb C LiesibIM MOKa3aTesneM. CTereHb C palMOHalIbHBIM MOKa3areseM. CBOKCTBa
' CTerieHu
2.3 MHorouseHsl
2.4 Anrebpanueckast Apobb
)5 ApudmeTnueckrii KOpeHb HaTypalbHOU cTemneHU. [lelcTBUs ¢ apupMeTHYeCKUMU
’ KOPHSIMM HaTypajibHOW CTeNeH!
3 YpaBHeHVs1 U HepaBeHCTBa
3.1 Llesibie ¥ 1poOHO-paIOHa/TbHBIE YpaBHeHUs. CUCTeMBbI M COBOKYITHOCTH YPaBHEHUM
3.9 Llenbie u  gpoOHO-pallMOHa/bHBIE HepaBeHCTBa. CHCTeMbl W COBOKYITHOCTH
) HepaBeHCTB
3.3 PerieHne TeKCTOBBIX 3a/jau
4 UucoBkle TIOC/Ie10BaTE/IbHOCTH
4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS M0C/Ie0BaTeILHOCTEeH
4.2 ApudmeTnueckas U reoMeTpuueckasi nporpeccur. @opMysia ClI0XKHbBIX TPOLIEHTOB
5 DYyHKLNU
@ynknus, crnocobsl 3aganus Gyakuyu. I'paduk GyHkmy. O61acTh onpeesieHus 1
£ 1 MHO>KeCTBO 3HaueHui QyHKUuuu. Hynu ¢yHkimu. [IpomMeXyTKY 3HaKOIOCTOSIHCTBA.
o [TpoMeXXyTKM MOHOTOHHOCTH (GYHKIMU. MaKCUMyMbl U MUHUMYMbI (DYHKLIWU.
Hawubonbiiee v HauMeHblIlee 3HaUeHre (PYHKIWN Ha TIPOMEXKYTKe
6 KoopavHaTtel Ha NpSIMOW U TJIOCKOCTH
6.1 KooppauHatHas nipsimasi
6.2 [exapToBbl KOOpAMHATHI Ha IJIOCKOCTU
7 I'eometpus




7.1

'eomeTpuueckue GUTYpPBI U UX CBOWCTBA

7.2 TpeyronbHUK
7.3 MHOroyrosnbHUKU
7.4 OKpY’>KHOCTb U KpyT
7.5 N3mepenre reomMeTprUuecKux BeJIMUUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BepoAaTHOCTE M CTaTUCTUKA
8.1 OrnucaTenpHas CTaTUCTHUKA
8.2 BeposTHoCTb
8.3 KombuHaToprKa
8.4 MHoecTBa
8.5 ['padbi
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