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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
X poJId B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJOMy 4delloBeKy. Bospacraer umcio
npodeccuii, npu oBJIaIEHUN KOTOPBIMU TpeOyeTcs Xopolias 6a3oBas MOArOTOBKA B
00J1aCTH BEPOSTHOCTH W CTATHCTHUKH, TaKasl MMOATOTOBKA BaKHA ISl TIPOIOKCHHUS
o0Opa30BaHus U JUIsl YCIIEITHOW MPOo(eCcCUOHANIBHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHbIX. /{711 000CHOBAHHOTO MMPUHATHUS PEIICHUS B YCIOBUIX HEIOCTATKA HIIU
M30bITKa WH(pOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOpomio chOpMHUPOBAHHOE
BEPOATHOCTHOE M CTATHUCTUYECKOE MBIIUICHHE. VIMEHHO MMO3TOMY BO3HHUKIIA
HE00X0MMOCTh (hOPMUPOBATH Yy OOyYaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yMEHHE BOCIPUHHUMATh M KPUTHYECKU aHAJIU3UPOBATH
uH(OpMAITUIO, TPEJICTABICHHYIO B PA3IMYHbBIX (OopMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pPEabHBIX TIPOIIECCOB W 3aBHCHUMOCTEH, TIPOU3BOJIUTH
MIPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU COOpa, aHalu3a 1
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBAa M TOCyJapcTBa
npuoOIaeT oO0ydarImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHM DPa3BUBAET HABBIKM OpPraHHU3alM mepebopa M moacuéra 4ucia
BapUaHTOB, B TOM YHCJIC B MPUKIIATHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH TECOPUHU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJIaX €ro HCCIeNOoBaHus, (popMuUpyeTcs MOHUMaHHUE POJU
CTaTUCTHKN KaK HCTOYHHKA COITMATBLHO 3HAYMMOUN MH(POPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHY C JAHHBIMH MEJISIMH B CTPYKTYpE MPOTPaMMBbI yueOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHUsS Ha YIIIyOJIEHHOM
YpOBHE  BBIIETCHBI  CICAYIONIME  COAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«IIpencraBneHue JaHHBIX © OMHCATElbHAs CTaTUCTHKa», «BeposiTHOCTHY,
«OneMeHTsl KOMOWHATOpHUKNY», «BBenenue B Teopuro rpadoy, «MHOKECTBaY,
«Jlorukay.

Copnepxanue nuaun «lIpencraBienre TaHHBIX U ONMUCATENbHAS CTATUCTHKAY
CILY’KUT OCHOBOM 17151 POpMUPOBaHUS HABBIKOB padOThI C MH(OpMAIUE: OT YTEHHUS
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¥ MHTEpnpeTanuu uH(popMaIu, IpeIcTaBICHHON B TaOnHIax, HA AUarpaMMax u
rpadukax, g0 cOopa, TpeACTaBICHHUS W aHAIMW3a JAHHBIX C HCIOJIb30BAHHEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ maHHBIMH,
oOydJaroniyecsi y4aTcsi CUMTBIBaTb W HMHTEPIPETUPOBATH [AHHBIC, BBIJBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATHb MPOCTEUINNE THUMOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MECHYHMBOCTh, W OIICHWBATh WX BIHMSIHUE Ha
paccMaTpuUBaeMbI€ BEJIMUMHBI U TTPOLIECCHI.

NHTYUTHUBHOE TPEACTABICHUE O CIy4allHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJCHIIMA CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW [IJIst
U3Y4YEHUSI TEOPUH BEpOSTHOCTEH. boibllioe 3HauYeHHE HMMEIOT MPAKTUYECKUE
3a/IaHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MO/IEIISIMHU.

[loHaTre BEpPOSTHOCTHM BBOAMTCS Kak Mepa MpaBaoNoAoOus CIIy4alHOTO
coObitus. [lpm wu3yueHuu yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTENIIMMU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHM 3JIEMEHTapPHBIMU HMCXOJIaMHU, BEPOSATHOCTHBIMU 3aKOHAMHU,
MO3BOJISIONIMMH CTaBUTh U pEIIaTh OOJiee CIOXHBbIE 3anaud. B ydeOHbId Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OIEpAIUSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMeEpbI TPUMEHEHUS rpad)OB U AJIEMEHTOB TEOPHUU MHOXKECTB JIJIsl pEILICHUS 3a/1a4,
a TaKKe MUCIIO0Ib30BaHUA B IPYTHX MATEMATHYECKUX Kypcax U yueOHBIX IIPEeIMETax.

Ha uzydenne yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAUTCS: B 8
kiacce — 34 gaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

MHO0X€eCTBO M ITOAMHOXKECTBO. [IpuMepsl MHOKECTB B OKPYKAOLIEM MHpE.
[lepeceuenne u oOwveauHEHHE MHOXeCTB. Jluarpammbl Oiinepa. UwucnoBbie
MHOecTBa. [IpuMepsl MHOXKECTB M3 KypcOB anreopsl U reomeTpuu. Ilepeuncienue
AJIEMEHTOB MHOXECTB € TMOMOIIBIO OPraHM30BAHHOIO INiepedopa W IpaBuia
yMHOKeHHs1. DopMmysia BKIIFOUEHHSI-UCKITIOYECHUS.

OnemeHTapHble coObITHs. BeposiTHOCTH ciiyd4ailHbIX COOBITHI. OMBITHI €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CIydailHbIid BHIOOP.

N3mepeHne paccenBaHUs YMCIOBOTO MaccuBa. Jlucmepcuss M CTaHOApTHOE
OTKJIOHEHHE 4YHclioBoro Habopa. CBolicTBa JAHUCIEPCHMM U CTaHJAPTHOTO
OTKJIOHEHHMs. [luarpammebl paccerBaHMsl IByX HaOJ0OJaeMbIX BeIMUYUH. JIuHeNHas
CBSA3b HA lUarpaMMe pacCEUBaHUs.

HepeBo. JlepeBo caydaitHoro »skcnepuMeHTa. (CBOHCTBA  JEpPEBBEB:
€MHCTBEHHOCTh IYTH, CBSA3b MEXy YMCIOM BEPILIUH U yucioM pedep. [lonstue o
IUIOCKUX rpadax. Perenne 3aau ¢ NOMOIIbIO 1€PEBHEB.

Jlornueckue coro3bl «M» n «1JIN». CBA3b MEXKIy JJOTMYECKUMHU COHO3aMU U
onepauusaMH HaJl MHOKeCTBaMU. MIcrioyib30BaHUE JIOTMYECKUX COI030B B aireope.

Cnyualinple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnomnoxkueie coObiTusA. Onepaunn Haja coObiTusiMu. dDopmyna cioxeHus
BEPOSITHOCTEN.

[IpaBuno YMHOXKEHUS BEPOSITHOCTEH. VYcioBHas BEPOSATHOCTb.
[IpencraBieHre ciy4alHOTO DJKCIIEpUMEHTAa B BHUIE JAepeBa. HezaBucnumbie
COOBITHS.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JAYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIA YCHEIIHOW MpOoQecCHOHATbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYJIbTYpPOW KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IHMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIo K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acTH COXPaHHOCTH OKPYKAIOIIEHW Cpe/ipl, NIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
UX BO3MOXHBIX MMOCJHEICTBUI JJI OKpYKaroLEeh cpebl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHUs;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMANBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIH U3 OIbITA APYTUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, (HOPMYITUPOBATH UIIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrare ocBOCHHS IpOrpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHeCs OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATLHBIMA PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
Bba3oBble JJornueckue a1eiicTBUA:

BBIBJISITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUH, OTHOIICHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH



OTIpe/IeNICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKALIUH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIHUpPOBaTb U  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JIeNIaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKHU, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPKIACHUM (IpsMble U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHX
(akToOB, BBICTpaWBaTh apryMEHTALMIO, MPUBOAHUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIECHUs, BEIOMPATh HanOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCITIOJIB30BaTh BOIPOCHI KAaK MCCIIEI0BAaTEIbCKAM MHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYeCKOTro OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCThH MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOUHOCTh HMH(POpPMAIUMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, TuarpaMMaMi, HHOM rpapuKoil 1 uX KOMOUHAIMSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMM MO KPUTEPHUSIM, MPEIIOKEHHBIM HIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCHhMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOJly pElIeHus 3ajayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIECH, HAIIEJICHHbIE Ha TIOHMCK
PELIEHHUS], COMOCTABJISTh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aj1ady
MpPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYATHHOU
paboThl TPU PEIICHUH YYEOHBIX MaTeMaTUYeCKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesATEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenaTb BUIIbI paboT, JOTOBapHBAaThCS, OOCYKIATh MPOLIECC W PE3yJIbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHUS C APYTMMHU YJICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3yjbTaTa U
KaueCTBO CBOETO BKJIJa B OOIIMI PE3yNbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXO0AAaX MPUHSITHS PEIICHUH (MHAUBUIYaAbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHIEHUs 3aJadd (WU €ro
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbrara

pelieHus: MaTeMaTUYECKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIICKCUU;



NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITIOCTABICHHON LEIN U
YCIIOBUSIM, OOBSACHATH IPUYHUHBI JOCTHKEHUSI WK HEJOCTHKEHUS L€, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BbIp@XXaTh 3MOLMU TPH H3yUYEHUU MaTEeMaTHUYEeCKUX OOBEKTOB U (DAaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI

K koHiy 00y4yeHus B 8 ki1acce o0ydaromuics MOIyYuT CIeAyIOIUE TPEIMETHBIE
pEe3yJIbTaThI:

OnepupoBath NOHATUSIMHA MHOXKECTBA, IIOJIMHOXECTBA, BBIIOJIHATH ONEPALIUU
HaJ MHOXXECTBaMHU: OOBEAMHEHUE, [EPECeUCHUue, IEePEUUCIsTh IJIEMEHTHI
MHO>KECTB C HCIIOJIb30BAHUEM OpPraHW30BaHHOTO Mepedopa U KOMOMHATOPHOTO
IIPABUJIa YMHOKEHUS.

HaxoauTs BepOATHOCTH CllydallHbIX COOBITMH B CIIydallHBIX OIIBITaxX, 3Has
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX C PABHOBO3MOXHBIMU
AJIIEMEHTapHBIMU COOBITUSIMU, UMETh TOHITHE O CIIy4yallHOM BbIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPENHUX 3HAYEHUW W MEp pacCeMBaHUs
(zucriepcusi U CTaHIAPTHOE OTKIIOHEHUE). YMETh CTPOUTHh M HHTEPIPETUPOBATH
JarpaMMbl pacCeMBaHus, UMETh MPECTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJIMYMHAMM.

NmeTr mpeacTaBieHue O JepeBe, O BepmMHax # péOpax nepena,
WCIIOJIb30BaHUN JAEPEBBEB NPU PELIEHUU 3a]1a4 B TEOPUM BEPOATHOCTEM, B IPYTUX
yueOHBIX MaTEeMAaTUYECKUX Kypcax U 3ajiad U3 JPYTux y4eOHbBIX MPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITHS KaK MHOXXECTBA 3JIEMEHTApPHBIX COOBITUI
CIIy4allHOTO OIIbITA, BBINOJHATH OMNEpaluy HaJ COOBITHSMH, HCIOJIb30BaTh IMPH
pelIeHn 3a1ad AuarpaMMbl ODWJepa, YUCIOBYIO MPSIMYIO0, MPUMEHSTh (HOpMYITy
CJI07KEHUSI BEPOATHOCTEN.

Ilonp30BaThCA MPABWIIOM YMHOXKEHUS BEPOSTHOCTEW, MCIIOIB30BaTh JAEPEBO
JUISL TIPEICTABIEHUS CIIy4ailHOrO OIbITa NpU peleHuu 3anad. OnepupoBath
MOHSATHUEM HE3aBUCUMOCTH COOBITHH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne i/m Konrpoabnsie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
[ToBTOpeHME Kypca 7 Kiacca 3 https://m.edsoo.ru/A3VD2DD20
MHoxecTBa 4 https://m.edsoo.ru/GOWH78BCH
3 BeposiTHOCTE CITydaifHOTO COOBITHS 4 1 https://m.eds00.ru/SMCOBGX9P

Omnucaren }
4 PHA CTATHCTHIIA 6 1 1 https://m.edsoo.ru/YOU8JQGBT
PaccenBanue qaHHBIX

Beenenue B Teoputo rpadoB 3 https://m.edsoo.ru/V1IEADTILG

Jloruka 2 https://m.edsoo.ru/UDZCPBVS7

Onepanuu HaJ CIIy4ailHbIMU

7 . 3 https://m.edsoo.ru/E7OTBSFIP
CO6BITI/I$IMI/I. CJ'IO)I(eHI/Ie BCPOATHOCTCU
Y

8 clloBHad BGPOHHOCTB’ YMHOKCHHE 5 https://m.edso0.ru/M5N8T397S
BCpOHTHOCTGI/I, HE3aBUCHUMBIC CO6I>ITI/I$I
I1 000

9 OBTOpEHIE, 0DO meHIfe’ 4 1 https://m.edsoo.ru/FB5FKQF2N
cucreMarui3anuvs 3HaHUU

OBHIEE KOJIMYECTBO YACOB I1O 34 ) 5

I[TPOTPAMME
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https://m.edsoo.ru/A3VD2DD2O
https://m.edsoo.ru/GOWH78BCH
https://m.edsoo.ru/8MC0BGX9P
https://m.edsoo.ru/Y0U8JQGBT
https://m.edsoo.ru/V1EADTJLG
https://m.edsoo.ru/UDZCPBVS7
https://m.edsoo.ru/E7OTBSFIP
https://m.edsoo.ru/M5N8T397S
https://m.edsoo.ru/FB5FKQF2N

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Kont IMpakr
P P Jara Jara
Ne O0JIbHbI ~ HUY€CKH DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka H3YyYeHUS] H3y4YeHHs
n/n Bceero e e o0pa3oBaTe/ibHbIE PECYPCHI
(mnan) (daxr)
padot padort
bl bl

1. IloBTOpeHue Kypca 7
KJacca (3 yaca)

ITosTopenue. Ilpencrapnenue

a e 1ab
1 JIHHBIX B BHJC TAOJII 1 1 https://m.edsoo.ru/FCY6SQGW?7
nuarpamm. OnucarenbHast

CTaTUCTHUKA

IToBTOpenue. Ciyuaiinas
U3MEHUUBOCTb. CilydaliHble

2 1 https://m.edso0.ru/3GWO13X4B
coObITUs. BeposiTHOCTH 1
9acTOTHI
IToBTOpEHUE. DIIEMEHTHI TEOPUU

3 MHO’KECTB. DJIEMEHTHI TEOPUH 1 https://m.edsoo.rulJWKEM6L Z0

rpa¢os
2. MHoxecTBa (4 yaca)

MHO0XkeCTBO U ITOAMHOKECTBO.
4 [IpuMepsl MHOXKECTB B 1 https://m.eds00.ru/73F25ZNVG
OKpY>KaloIlleM MUpe

11


https://m.edsoo.ru/FCY6SQGW7
https://m.edsoo.ru/3GWO13X4B
https://m.edsoo.ru/JWKEM6LZ0
https://m.edsoo.ru/73F25ZNVG

[Tepeceuenune u 0ObEAMHEHHE
MHOeCTB. Jluarpammel Ditnepa

https://m.edsoo.ru/\VSUW4DA9A

10

YucnoBble MHOXKECTBA.
[TpumMepbl MHOKECTB U3 aaredpsl
Y TEOMETPHHU

[Tepeuncnenne 31€eMEHTOB
MHOKECTB C TIOMOILBIO
OpPTraHU30BaHHOTO nepedopa u
npaBuia yMHOxeHus. Popmyna
BKITIOYCHHUS-UCKITIOUCHHS

3. BeposiTHOCTH
ciay4aiiHoro coobitusi (4
yaca)

DneMeHTapHbIE COOBITHS.
BepositTHOCTH cityualiHBIX
coObITHH. OIBITEI C
PaBHOBO3MOKHBIMU
3JI€MEHTAPHBIMUA COOBITUSIMH.
CriyyaitHblii BEIOOD

DneMeHTapHbIe COOBITHS.
BeposiTHOCTH ciryualtHBIX
coObITHH. ONBITEI C
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMHU.
CriyyaitHbiii BEIOOD

DneMeHTapHbIe COOBITHS.
BeposiTHOCTH CitydaitHBIX
coObITUNA. OTBITHI €

https://m.edsoo.ru/D3050AX1D

https://m.edsoo.ru/HZCQ86PVE

https://m.edsoo.ru/IN85PNJQU

https://m.edso00.ru/C37TABMGX

https://m.edso0.ru/64AL70ZKC

12



https://m.edsoo.ru/VSUW4DA9A
https://m.edsoo.ru/D3O5OAX1D
https://m.edsoo.ru/HZCQ86PVE
https://m.edsoo.ru/1N85PNJQU
https://m.edsoo.ru/C37TABMGX
https://m.edsoo.ru/64AL70ZKC

PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMH COOBITHSIMHU.
Crny4daifHblli BRIOOD

11

[Ipaktuyeckas padora Nel mo
TeMe "BeposTHOCTh citydaiiHOTO
coObITHS"

https://m.edsoo.ru/LFJ1IWKS8U3

12

13

14

4. OnucarejibHasi
CTATHCTHKA.
PaccenBanune nanubix (6
4acoB)

W3mepenue paccenBaHus
YHCIIOBOTO MaccuBa. Jlucnepcus
Y CTaH/IaPTHOE OTKJIIOHCHHE
YHUCJIOBOTO Habopa

W3mepenue paccenBaHus
YHCIIOBOTO MaccuBa. Jlucrepcus
Y CTaH/IapTHOE OTKJIIOHEHHE
YHUCJIOBOTO Habopa

CaolicTBa 1ucniepcuy U
CTaHJapTHOI'O OTKJIOHEHMS

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

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

https://m.edso0.ru/HG9YWODAX

15

JluarpaMMbl pacCeMBaHUS JIBYX
Ha0JII0Ta€MBIX BEJIMYHH.
JInHenHas cBsA3b HA quarpamme
pacceuBaHUs

https://m.edso0.ru/JEXVT5GHO

16

[IpakTuueckas pabora Ne2 1o
TeMme "PaccenBanne naHHBIX"

https://m.edsoo.ru/WJ92YRPOJ
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https://m.edsoo.ru/LFJ1WK8U3
https://m.edsoo.ru/3KVZX3M4S
https://m.edsoo.ru/6EWPF0F8G
https://m.edsoo.ru/HG9YWODAX
https://m.edsoo.ru/JFXVT5GHO
https://m.edsoo.ru/WJ92YRPOJ

17

Konmponvnaa paooma Nel no
meme "Onucamenvuasn
cmamucmukxa'

https://m.edsoo.ru/lORMO796A

18

5. BBenenue B Teopuio
rpados (3 yaca)

AHaM3 KOHTPOJIBHOM pabOTHI.
Hepeso. JlepeBo cinydaitHOTO
skcniepumenTa. CBOMCTBa
JIEPEBHEB: €IMHCTBEHHOCTD
MyTH, CBSI3b MEX]1Y YHCIIOM
BEPIIHH U YHCIIOM pEdep

https://m.edsoo.ru/JDRB55SDR

19

20

[TonsiTre o miockux rpadax

Pemenue 3amau ¢ mOMOIIBIO
JACPCBLCB

https://m.edsoo.ru/PH8OA0XO0I

https://m.eds00.ru/S48Z7W2CW

21

22

6. Jloruka (2 yaca)

Jlornueckue coro3bl «M» u
«MJIN». CBa3b MexIY
JIOTUYECKUMM COI03aMU U
onepauysMu HaJl MHOKECTBAMHU

Hcnonp30BaHne JOrMYECKUX
COI030B B anredpe

https://m.edsoo.ru/H8C3YQAGA

https://m.edsoo.ru/\VXPOCADK5

7. Omnepauuu Hajg
CJIy4ailHbIMU
coObITusiMU. Cl10:KeHue
BeposiTHOCTeill (3 4aca)

23

CrydaifHpie COOBITHS KaK
MHOECTBA JIEMEHTaPHBIX
coObITHI

14

https://m.edsoo.ru/KWCEVMFIO



https://m.edsoo.ru/IORM0796A
https://m.edsoo.ru/JDRB55SDR
https://m.edsoo.ru/PH8OA0X0I
https://m.edsoo.ru/S48Z7W2CW
https://m.edsoo.ru/H8C3YQA6A
https://m.edsoo.ru/VXPOCADK5
https://m.edsoo.ru/KWCEVMFIO

24

[TpoTHBOMIONIOKHEIE COOBITHS.
Omneparuu HaJ, COOBITHIMU

https://m.edso0.ru/SZRESF5AC

25

26

27

28

29

DopmyJia CIOKEHUS
BEPOATHOCTEMN

8. YcJjioBHasi BEPOSAITHOCTD,
YMHOKeHHe
BEPOSATHOCTEH,
He3aBHCHMBbIE COOBITHS
(5 yacoB)

IIpaBmiio yMHOXEHUS
BEPOATHOCTEN. Y CIIOBHAs
BepoATHOCTb. [IpencraBnenue
CIIy4alHOT'O DKCIIEPUMEHTA B
BU/JIE JIepeBa

IIpaBuiio yMHOXEHUS
BEPOATHOCTEN. Y CIIOBHAs
BepoATHOCTH. [IpencraBnenue
CIIy4alHOT'O DKCIIEPUMEHTA B
BU/JIE JIepeBa

IIpaBmiio yMHOXEHUSA
BEPOATHOCTEM. Y CIIOBHAs
BEpOATHOCTH. [IpencraBienne
CIIy4alHOT'O DKCIIEpUMEHTA B
BU/JIE JIepeBa

He3zaBucumele cOOBITHS

https://m.edsoo.ru/ZMEN57SF7

https://m.edsoo.ru/OWHOXJMRP

https://m.edsoo0.ru/OJICAZCGC

https://m.edsoo.ru/GHYUF8YDJ

https://m.eds00.ru/0C5CD7Z0F

30

Heszasucumsblie coObITHSA

9. IloBTOpeHHe,
00001IEHME,

https://m.edsoo.ru/MPCRM1G5H

15



https://m.edsoo.ru/SZRESF5AC
https://m.edsoo.ru/ZMEN57SF7
https://m.edsoo.ru/OWH0XJMRP
https://m.edsoo.ru/OJICAZCGC
https://m.edsoo.ru/GHYUF8YDJ
https://m.edsoo.ru/0C5CD7Z0F
https://m.edsoo.ru/MPCRM1G5H

cHCTeMaTHU3alus 3HAHU
(4 yaca)

31

32

33

[ToBTOpenue u o0oOIIEHHE.
PaccenBanue naHHbIX B
YHCJIOBBIX MaCCHUBax

Hmozoean konmponvnan
paboma

[ToBTOpEeHME M 00OOIICHNE.
BeposiTHOCTB ciiy4aiftHOTO
coorIThs. CliokeHue u
YMHOXKEHHUE BEPOSTHOCTEH

https://m.edso00.ru/9GQ7ZH6K?2

https://m.edsoo0.ru/2UZSO3R8G

https://m.edsoo.ru/LUOZ1LP7J

34

[ToBTOpenue u o6oOIIEHHE.
Omneparuu HaJl MHOKECTBAMH.
JlepeBbst U IUIOCKUE rpadsbl

https://m.edsoo.ru/C58K9VTTU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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https://m.edsoo.ru/9GQ7ZH6K2
https://m.edsoo.ru/2UZSQ3R8G
https://m.edsoo.ru/LU0Z1LP7J
https://m.edsoo.ru/C58K9VTTU

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJbTara
5 BeposiTHOCTB M cTaTUCTHKA
W3BnekaTh ¥ mpeoOpa3oBeIBaTh WHPOPMALIHIO, MIPEICTABICHHYIO B BUJC
5.1 TabyuL, auarpaMM, rpa@uKoB, MPEACTaBIATh JaHHbIE B BUAE TaOIuL,
quarpamm, rpaukoB
OnuceIBaTh 1aHHbIE C TOMOUIBIO CTATUCTUUECKUX MTOKA3aTeNe: CpeTHIUX
52 3HAYCHU M Mep pacceuBaHus (pa3max, TUCIEPCHUS M CTaHIapTHOE
OTKJIOHCHHE)
53 HaxoauTb 4acTOThI YMCIIOBBIX 3HAUEHUH U YaCTOTHI COOBITUMN, B TOM YHUCIIE
' M0 pe3yJabTaTaM U3MEPEHHUI 1 HAOJI0ICHUI
HaxonuTe BepoATHOCTHM CIy4yalHBIX COOBITMM B  ONBITaX, 3Has
5.4 BEPOSITHOCTH DJIEMEHTapHbIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
55 Hcnonb3oBate rpaduueckre MoJIenu: 1€peBO CIy4aliHOrO SKCIEPUMEHTA,
' JquarpamMmsl Diiiepa, yucioBasi npsmas
OnepupoBaTb NOHATHUAMHU: MHOXECTBO, ITOJMHOXECTBO; BBIITOJIHATD
5.6 orepanuy HaJl MHOKECTBaMU: 00beAMHEHNE, NTepeceUeHue, JOMOIHEHUE;
NEPEYUCIIATH AIEMEHThl MHOKECTB, IPUMEHSTh CBONCTBA MHOXECTB
Hcnonb3oBathk rpaduueckoe NpeAcTaBIeHUE MHOXKECTB M CBA3EH MEXIY
5.7 HUMU JJI OIMCAHMSI NPOLIECCOB U SIBJIEHMI, B TOM YMCIIE IIPU PEIICHUN

3a]a4 U3 IpYrux yuyeOHbIX MPEAMETOB U KypCOB

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAepP:KAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBneHue JaHHBIX B BUJE TaOIUIL, JHAarpaMm, rpaukoB

17




MHO)KCCTBO, 9JICMCHT MHOXCCTBA, IIOAMHOXKECTBO. OHCp alu Ha

52 MHOKECTBaMU: 00bEAMHEHUE, TIEpeceUeHHE, JOMOTHEHUE
5.3 CpoiicTBa omepanuii HaJ MHOXKECTBAMHU: MEPEMECTHTEIBHOE, COUYETATENHHOE,
' pacnpeneauTeabHOe, BKIFOUSHUS
5.4 Hcnonb3oBanue rpauyueckoro mpeaCcTaBICHUS MHOXECTB JJIsi ONUCAHUS
' peaNIbHBIX MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a]1a4.
55 W3mepenue paccenBaHus NaHHBIX. JlMcmepcust W CTaHAAPTHOE OTKJIOHEHHE
' YHCIIOBBIX HAOOpoOB. J[MarpamMMa paccenBaHus
DneMeHTapHbIe COOBITHS — Ciay4daiHOoro ombiTa. CrydaliHele  COOBITHSL.
5.6 BepositHocTit  cOOBITHI. OmBITBI € PAaBHOBO3MOXXHBIMH ~ 3JIEMEHTapHBIMU
' coObiTisiMu.  Ciydaiinerii  BbIOOp. CBSI3b  MEXIY MallOBEpOATHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHSMU B IIPUPOJIE, OOIIECTBE U HAYKE
JepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTD MyTH, CYIIECTBOBAHUE BUCSYEH
5.7 BEPIIMHBI, CBS3b MEXKIY YHCIOM BepmMH H uucioMm pédep. IIpaBuio
yMHOXeHus1. Pemenne 3a1a4 ¢ moMomsio rpagos
[IporuBononoxkueie  coObiTust. Juarpamma DOiinepa. OObeAUHEHUE H
5.8 nepeceyeHne coObiTuil. HecoBMmecTHpie coObiTHA. Dopmyna  clioXKeHHS
BEPOATHOCTEH
59 VYcnoBHas BeposiTHOCTD. [IpaBuiio ymHoxenus. HezaBucumbie coObITHS
[IpencraBnenne SKcrieprMeHTa B BUIE JiepeBa. Pernienue 3a1ad Ha HaXOKICHHE
5.10 BEPOATHOCTEM C IOMOILBIO J€peBa CIIYy4allHOTO SKCIEpUMEHTa, Auarpamm

Ditnepa
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh  MOHATHUSAMHU:  MHOXECTBO, IIOJMHOXKECTBO,
olepalyu HaJl MHOXKECTBAaMM; YMEHHE OIEpUPOBaTh MOHATUSIMU: Irpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSATh UX [IPU PELICHUH 33]1a4; YMEHHE
UCIOJIb30BaTh I'paUuecKoe MPeACTaBICHUE MHOXECTB Ul OINUCAHUSA
peaJIbHBIX IPOLIECCOB U SIBJICHUH, IPU PEIIEHUH 3314 U3 APYTUX y4eOHbIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IOHATHUAMMA: OIPCACICHUC, AKCHUOMA, TCOpPCEMa,
JO0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BBICKA3bIBAHUSA, IIPUBOAUTL IIPUMEPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHHUI

YMeHue onepupoBaTh IOHATHUSMHU: HATypaJbHOE YHCIO, IIPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTb HaTypaIbHBIX YUCEIl, IPU3HAKYU JEITUMOCTH,
1eJI0€ YUCII0, MOJIYJIb YHCIIa, OOBIKHOBEHHAsI Ipo0b U JIeCSITUYHAS IpOOb,
CTaHJAPTHBIN BUJ YKCIIA, PALIUOHAIBHOE YUCII0, UPPALMOHAIIBHOE YHCIIO,
apu@mMeTnyecKuil KBaJpaTHbI KOPEHb, YMEHHME BBINOJIHATH JEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA HA
KOOPJIMHATHON NPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JI€JaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarb NOHATHUSAMU: CTENEHb C LEJNBbIM IOKa3aTeeM,
apudMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOYJIEH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTeNeHU OoJIblile
€IMHUIIBI; YMEHHUE BBITIOJIHATH Pacu€Thl MO GopMyiam, mpeodpa3oBaHuUs
[EJTBIX, TPOOHO-PAIMOHATBHBIX BBIPAXKEHUW U BBIPAKEHUN C KOPHSIMH,
PAa3JI0)KEHUE MHOTOUYIEHA HA MHOXKUTEIIN, B TOM YUCJIE C HCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C
OJIHOI MepeMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
paliOHaJIbHBIE YpPaBHEHMS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHUCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM 4YHCJIE [IPH PELIEHUH 33]a4 U3 IPYTUX MIPEAMETOB U MPAKTUUECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPIUHATHYIO
IUIOCKOCTh JIJIs1 U300pakeHus pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

19




YMeHue onepupoBath MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, NMPOMEKYTKH BO3PACTAHHS,
yObIBaHMs, HauOoJblllee W HAMMEHbICe 3HA4YeHUS (DYHKIMH; yMEHHE
OIEpUpPOBATh TOHATUSAMH: MpSMas MPONOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBajpatuyHas (QYHKUOUS, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, rurnepoosia; yMeHue CTpouTh rpaduku yHKIHHA, UCTIOIB30BaTh
rpaduKy 7Sl OTPE/IETCHUsT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, A
pelIeHnus 3a1a4 U3 JPYTruX YYeOHBIX MPEIMETOB M pEealbHOW KHU3HH;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUYNHAMH

Ymenue OIIEpUPOBAThH HNOHATUSAMH: IIOCJIEI0BATEIBbHOCTD,
apudmeTnyeckas U reoMeTpudeckas Iporpeccuu; YMEHHE HUCII0JIb30BaTh
CBOWCTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pelIeHnn 3a7ad, B TOM YHCIE 3aad M3 IPYruX y4eOHBIX MPEIMETOB M
pEATbHOM KU3HU

YMeHue pemaTh 3a/1a41 pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLEHTHI, JOJIH
Y 4acTH, IBUKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JIaCTU YIHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); yMEHUE COCTABIISITh BBIPAXKEHUSI, ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 3aJadyd, MCCIEAOBATH IOIYYCHHOE DPCILIECHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJIYYEHHBIX PE3yJIbTaTOB

10

11

YMeHnue onepupoBaTh NOHATUSAMU: (UTYpaA, TOUKA, OTPE3OK, IpsIMast, 1y4,
JIOMaHasi, Yroj, MHOTOYI'OJbHHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUN  TPEYrOJIbHUKH,  MPSIMOYTOJIbHBIH  TPEYTrOJbHUK,
MeaMaHa, OHMCCEeKTpuca M BBICOTa TPEYroJbHUKA, YETHIPEXYTOJIbHUK,
napanjienorpaMM, — pomM0, NPSAMOYrOJbHHUK,  KBaJpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH
burypamu; ymMeHue pemaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXXJEHHE I'€OMETPUUYECKUX BEJIMYMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX, YTOJI
MEXIYy NpSAMBIMU, NEPHEHIUKYJSApP, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHsS OTHOCHTEIBHO TOYKH WU
NpsIMOM; yMEHHE pAaclo3HaBaTh PABEHCTBO, CHUMMETPHUIO M M0ja00ue
buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSAMBIX B OKPY>KAIOIIEM
Mupe

YMeHue onepupoBaTh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroa (BEeIHMYUHA
yria, CHHYC U KOCUHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/1b; YMEHUE OLICHUBATh
pa3Mepbl NIPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
OPUMEHATH (POPMYJIbl IEPUMETPA U IUIOLAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUIONIAgM  Kpyra, oObemMa  NpsIMOYTOJBHOTO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpeMY
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[Mudaropa, TpuroHOMETpUYECKHUE COOTHOIICHUS ISl BEIYUCICHUS JJIUH,
pacCTOAHUH, TJIOMIAACH

12

YMmenue u300pakaTh  IUIOCKHME (QUTYppl W WX  KOMOHMHALWH,
IPOCTPAHCTBEHHBIE (QUTYpBl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO

13

YMeHue onepupoBarh NOHATHAMU: NIPAMOYIOjbHAsl CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA
YKCII0, CKALIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHUs 3a1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeH#He onepupoBaTh MOHATHSIMH: CTOJIOMKOBBIC M KPYTOBBIE JIUArPAMMBI,
TaOJIMIBI, CpelHee apuMETHUECKOe, MeauaHa, HauOoJbIIee W
HaUMEHbBIIICe 3HAYCHUS, pa3Max YUCIOBOTO Ha0oOpa; YMEHHE W3BIICKATH,
WHTEPIPETHPOBATH U TIPEOOPa30BLIBaTh MH()OPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIaX M Ha AMAarpaMMax, OTPAKAIONIYI0 CBOMCTBA U XapaKTEPUCTHKH
peabHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMHU: CIIyYalHbI ONBIT (CilydalHBIN
OKCIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTApHBIA  HCXON)
CIIy4aifHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSITHOCTH  CIy4allHBIX COOBITMM B  ONBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PelaTh 3a1a4K
METO/I0OM OpraHM30BaHHOIO Mepedopa M C MCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OILIEHUBaTh BEPOATHOCTH PEAIbHBIX COOBITHH U
ABJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY’KalollleM MHpE M B KU3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

16

YMenue BLI6I/IpaTB HOI[XOI[?IH_II/Iﬁ I/I3y‘{CHHLII>'I MCETOJ JJId pCUICHUA 3a1a1H,
MMPUBOJAUTE HPHUMEPHEI MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUpOAC U
JKU3HH, pacrno3HaBaTb IMNPOSABICHUEC 3aKOHOB MATCMATHKHU B HCKYCCTBE,
OIMMUCBIBATH OTACJIBHBIC BBIAAIOMIMCCA PE3YJIbTAThI, IMMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOAUTE MMIPUMEPHLI MaTEMAaTHYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOpUHA
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yuciia 1 BIYUCICHUS

1.1 Harypanbuble u nensie yrcina. [Ipu3Haky 1eIMMOCTH 1ENbIX YHCEeT

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIC MEPUOINIECKHE
' apoou

1.3 Panmonanesubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTeNbHBIE 4YHCTA. APUPMETHYECKHE ONCpaluud C JICHCTBUTEIbHBIMH
' YUCIaMH

15 [TpuOnmkEHHBIC BBIYUCIICHUS, TPaBWIA OKPYIVICHUS, MPHKUAKA ¥ OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHHbIe BbIpa)keHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )

59 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHATIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeneHn

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poOb

55 ApudmeTnueckuii KOpeHb HaTypadbHOU cTerneHu. JlelcTBus ¢ apudMeTuuecKuMu
' KOPHSIMH HaTypalbHOU CTETICHH
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Lensie u ApoOHO-palMoHaNbHBIE ypaBHEHUS. CHCTEMBI M  COBOKYITHOCTH
' ypaBHEHUI

3.9 Ilenple W apoOHO-panMOHANIBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 UucnoBbie TOCTIEI0BATEIHBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas nporpeccuu. opmyna CI0KHBIX TPOIICHTOB
5 OyHKIMH

Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyakun. O0nacTs onpeneneHus u

51 MHOecTBO 3HaueHu# pynkuuu. Hynu ¢pynkmun. [IpoMexxyTku 3HaKOMOCTOSHCTBA.

o [TpoMeXyTKM MOHOTOHHOCTH ()YHKITUH. MakCUMyMBl W MHHUMYMBI (DYHKIIHH.
HaubGonpiiee u HanMeHbIlee 3HaUeHHE (PYHKITUN HA TTPOMEKYTKE

6 KoopauHaTsl Ha MPSMON U TIIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH
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7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenne reoMeTpu4eckux BEITUUYUH
7.6 BexkTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- Marematrka. BeposSsTHOCTh U cTaTUCTHKA: 7-9-€ Ki1acChl: yriyOJIeHHBIH YPOBEHB:
yuebOHoe mocobue: B nByx dactsx/ W.P.Beicotkuii, U.B.Smenko; nox pen. 1.B.fmenko. - 2-¢
u3., crep. — Mockaa: [Ipocsemenue, 2025

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/constructor/.

Meronnueckue — pexomMeHzamuu.  Cucrema  OLEHKH  JOCTHIKEHUHI
IUIAHUPYEMBIX ~MPEAMETHBIX pEe3yJbTaTOB OCBOEHUS Y4YE€OHOro MpeaMeTa

«Marematuka». 5-9 xiaccel: https://edsoo.ru/2023/08/26/metodicheskie-rekomendaczii-
sistema-oczenki-predmetnyh-rezultatov-obucheniya-po-uchebnomu-predmetu-matematika-2023-

o/

VYyeOHble TOCOOUS, MOCBSIICHHBIC AKTyaJbHBIM BOIPOCAM OOHOBIICHUS
MIPEAMETHOTO COAEPKaHU 110 MaTeMaTHKe: https://fpu.edu.ru/
[TonmoxeHue 0 nopsiAKe BeAEHUs TeTpaJieu 1o npeameram u llonoxenue

O CIWHBIX TpPeOOBAaHHMSAX K YCTHOM M TIMCBMEHHOM pedyr 00ydarommXxcs:
https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

Peanuzamust mpoduibHOrO 00y4YeHUsS TEXHOJIOTHMUECKOW (MHYKEHEPHOM)
HAMpaBJICHHOCTH Ha YpOBHE cpeaHero oOmero oOpazoBanus (2024 r.):
https://edso0.ru/2024/08/22/realizacziya-profilnogo-obucheniya-tehnologicheskoj-inzhenernoj-
napravlennosti-na-urovne-srednego-obshhego-obrazovaniya-2024-g/.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://uchitel.club/events/edinaia-cifrovaia-sreda-prosveshheniia-
instrumenty-i-servisy-dlia-ezednevnoi-
raboty?utm_source=uchitel.club&utm campaign=cifra-
investitions7&utm_medium=timetable
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https://edsoo.ru/constructor/
https://edsoo.ru/2023/08/26/metodicheskie-rekomendaczii-sistema-oczenki-predmetnyh-rezultatov-obucheniya-po-uchebnomu-predmetu-matematika-2023-g/
https://edsoo.ru/2023/08/26/metodicheskie-rekomendaczii-sistema-oczenki-predmetnyh-rezultatov-obucheniya-po-uchebnomu-predmetu-matematika-2023-g/
https://edsoo.ru/2023/08/26/metodicheskie-rekomendaczii-sistema-oczenki-predmetnyh-rezultatov-obucheniya-po-uchebnomu-predmetu-matematika-2023-g/
https://fpu.edu.ru/
https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://edsoo.ru/2024/08/22/realizacziya-profilnogo-obucheniya-tehnologicheskoj-inzhenernoj-napravlennosti-na-urovne-srednego-obshhego-obrazovaniya-2024-g/
https://edsoo.ru/2024/08/22/realizacziya-profilnogo-obucheniya-tehnologicheskoj-inzhenernoj-napravlennosti-na-urovne-srednego-obshhego-obrazovaniya-2024-g/
https://prosv.ru/catalog/rabochie-programmi/?class=5-kl%2C6-kl%2C7-kl%2C8-kl%2C9-kl%2C10-kl%2C11-kl&subject=algebra85%2Cgeometriya56%2Cmatematika39
https://prosv.ru/catalog/rabochie-programmi/?class=5-kl%2C6-kl%2C7-kl%2C8-kl%2C9-kl%2C10-kl%2C11-kl&subject=algebra85%2Cgeometriya56%2Cmatematika39
https://prosv.ru/catalog/rabochie-programmi/?class=5-kl%2C6-kl%2C7-kl%2C8-kl%2C9-kl%2C10-kl%2C11-kl&subject=algebra85%2Cgeometriya56%2Cmatematika39
https://prosv.ru/catalog/rabochie-programmi/?class=5-kl%2C6-kl%2C7-kl%2C8-kl%2C9-kl%2C10-kl%2C11-kl&subject=algebra85%2Cgeometriya56%2Cmatematika39

JIuer KoppeKTHPOBKHU
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