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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pOJU B 00pa3oBaHWHU, HEOOXOIMMOM KaXJIOMy 4deloBeKy. BospacTtaeT umcio
npodeccuit, Mpu OBIAJACHUN KOTOPBIMU TpedyeTcst Xxopolias 06a30Basi MOJATOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHANIbHON Kapbephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETo JaHHbIX. J[7151 000CHOBAaHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEJOCTATKA WITH
M30bITKAa HMH(pOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOpomio chHOpMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIUIEHHE. VIMEHHO MO3TOMY BO3HHUKIIA
HEO0XOUMOCTh (POPMHUPOBATH y 00yUarOUMXCAd (PYHKIMOHAIBbHYIO IPAMOTHOCTb,
BKIIIOUAIONITYI0 B ceOs yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBAThH
nHGOPMAIINIO, TIPEICTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX pEalbHbIX TMPOIECCOB M 3aBHCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINEe BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHajau3a u
NPECTaBICHUS JaHHBIX W3 Pa3iNuHbIX cdep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydarlmMxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tepebopa U mojacuéra ydmcia
BApUAHTOB, B TOM YHUCJI€ B MIPUKJIAIHBIX 3a/l1adyaX. 3HAKOMCTBO C OCHOBAMU TEOPUHU
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTAIIAIOTCSl TPEACTABICHUS OOYYaloMMXCS O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOopMUpYETCs MOHUMAaHUE POJHU
CTaTUCTHKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MHGOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTBeTCTBHM C TaHHBIMH LIETSIMU B CTPYKTYpPE MPOTPaMMBbI Y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs Ha yTiyOJIEHHOM
YpPOBHE  BBIIEJCHBI  CIEIYIOIIME  COAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«IIpencraBneHue JaHHBIX © OMHCATElbHAs CTaTUCTHKa», «BeposTHOCTHY,
«3J7eMeHThl KOMOMHATOpUKNY», «BBegaeHue B Teopuro rpadoBy», «MHOXKECTBa,
«Jlorukay.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
U MHTEpIpeTauuy uHPOpMaIuy, MpeACTaBIeHHON B Ta0Iulax, Ha AUarpaMmax u
rpadukax, 10 cOopa, MPENCTaBICHUS W aHajJu3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPeIHUX U paccenBaHusa. Pabortas ¢ naHHbIMU,
oOyJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,



apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEUIINE THUIOTE3bl, PA3MBIILUIATh HaJ
dakTopamMu, BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, W OIIEHWBATh WX BIUSHHEC Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJECHIIMM CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW [JIst
W3YUYEHUS] TEOpUU BeposiTHOCTEH. boubllioe 3HaUYeHHE HMEIOT MPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUITUMHU METOJJaMU BBIYUCIICHHS BEPOSITHOCTEH B CIIy4alHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HMCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh U pEIIaTh OOJiee CIOXKHBbIE 3a7aud. B ydeOHbId Kypce
BXOJISIT HAYaJIbHbIC TPEACTABJICHUSI O CIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
pUMepbI TPUMEHEHUS rpad)OB U AJIEMEHTOB TEOPHUU MHOXKECTB JIJIsl pEILICHUS 3a/1a4,
a TaKKe MUCI0JIb30BaHUSA B IPYTUX MATEMATHYECKUX Kypcax U yUeOHBIX TPEeIMETax.

Ha u3yuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTukay orBoautcs 102
yaca: B 7 kiacce — 34 daca (1 yac B Henernto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne NaHHBIX B BUAC TAOIWI], JUarpaMM. 3armojHEHUE TaOJuIl,
YTEHHUE U MOCTPOCHUE CTOJIOUKOBBIX (CTOI0UYATHIX) M KPYTOBBIX AUarpamMMm. UreHue
rpaduKoB peanbHBIX MpolieccoB. M3pneueHne nudopmanuu u3 auarpamm 1 TabIuil,
UCII0JIb30BAaHUE U MHTEPIIpETaIusl JaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoNblllee W HaWMEHbIIEe 3HAYEHUS, KBapTHIH, CpPEIHEe TapMOHHUYECKOE,
CpelHee rapMOHUYECKOE YHCIIOBBIX TaHHBIX.

[Tpumepsl cimyyallHOM M3MEHUYMBOCTH NIPU M3MEPEHHUSX, B MacCCOBOM
NPOM3BOJCTBE, TEHACHIMH W CIy4ailHble KoyeOaHWs, TPYNIUPOBKA JaHHBIX,
IPEACTABICHUE CIIyYalHOW HM3MEHYMBOCTH C TIOMOIIBIO JAHAarpaMM, YacTOThI
3HAYEHHM, CTATUCTUYECKAST YCTOUUYUBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepiuH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O6xox rpada (3inepoB nyTh). [loHarue 06 opueHTupoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

VYTBepkaeHus: W BbICKasbiBaHUA. OTpHUIlaHHE YTBEPHKIEHHUS, YCIOBHBIC
YTBEPXKACHUS, OOpaTHbIE M PABHOCHIbHBIE YTBEPXKIEHHUS, HEOOXOIUMBbIE U
JIOCTaTOYHBIE YCJIOBUS, CBOMCTBA U MpHU3HAKU. [IpOTUBOMOIOXKHBIE YTBEPKACHNUS,
JI0Ka3aTesIbCTBAa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
4acToTa CIIy4aifHOTro coObITUS. POJIb ManOBEPOSITHBIX M MTPAKTUUECKH JOCTOBEPHBIX
COOBITH B IPUPOJIC U B OOIIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM 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 OTHOIUEHWEM K JIOCTHOKEHUSM  POCCUHCKHMX
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 Pean3aluu €ro
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 MPUMEHEHHUEM JIOCTHKEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKMU3HU [JIsl YCHEIIHOM NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

CHOCOOHOCTBIO 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 CHCTEMY Hay4HbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKH U MAaT€MAaTHYECKOW KyJbTypOW Kak CpEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U MyTel UX PeIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JPYTUX JIOJAeH, mMpuoOpeTaTb B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBCHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TUIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKU H
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU ~ JIEUCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHbBIC U OTPUIIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMI0, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEIICHUs, BEIOUPATh HanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIHLHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pPe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMUM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATH U (DOPMYITHPOBATH CY>KIEHHUS B COOTBETCTBUHU C YCIOBUSMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHPOBATh MOIYYEHHBIN pe3yibTarT;

B X0/i¢ 00CYXXJIEHUS 33JaBaThb BOIPOCHI IO CYLIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
yasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

IPEJCTaBIATh PE3yIbTaThl PEIICHUS 3a/layM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUN;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl HpU pELICHUH Y4YyeOHBIX MaTeMaTHUYECKUX 3a/]ay, MPUHUMATh IIEJib
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenenars BuAbl padoT, IOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ysbTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B I'PYIIOBBIX (opMax padboThl (00CykIeHHs, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICMCTBHUS C IPYTMMHU YJIEHAMU KOMaH/bl, OLIEHUBATh KA4€CTBO pe3yJbTaTa U
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT 1Mo KpUTEPUsIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHUs 3ajaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHM TPU H3yYECHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yNbTATHIL:

Uutath wuHOpMaIMIO, NPEICTABICHHYIO B TaOJWIAaX, Ha JuUarpaMmmax,
MPEACTABIIATh JIaHHbIE B BHUJE TaOJUI, CTPOUTH CTOJOMKOBBIE (CTOJNIOYATHIC) U
KPYTrOBBIE TMarpaMMbl 10 MacCHUBaM 3HAUCHUH.

OnuceiBaTh W UHTEPHPETUPOBATh  pEAIbHbICE  YHUCJOBBIE  JIAHHBIE,
MpeCTaBJICHHbIC B Ta0JMUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh i1 ONUCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apu(pMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEE 3HAYCHUS,
pa3max, KBapTUJIH.

NMeTh TpeACTaBIE€HHUE O JIOTUYECKUX YTBEPKACHHUSX U BBICKA3bIBAHMSX,
YMETh CTPOUTH OTPUIIAHUSA, POPMYIUPOBATH YCIOBHBIC YTBEPKACHUS TP PEIICHUN
3aJ1a4, B TOM YHCIIE U3 JPYTUX Y4EOHBIX KypCOB, UMETh IIPEJICTABIICHHE O TEOpeMax-
CBOMCTBax M TeOpeMax-IMpu3HaKax, 0 HEOOXOAUMBIX M JTOCTATOYHBIX YCIOBHSIX, O
METOJI€ JOKa3aTeIbCTBA OT MIPOTUBHOTO.

NmMeTrs mpeAcTaBieHHE O CIy4alHOM MW3MEHYMBOCTH HAa MpUMEpax
pE3yNbTaTOB HM3MEpPEHUH, I1IeH, (U3UYECKUX BEIUYMH, aAHTPOMOMETPUUECKHUX
JAHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKON YCTONYHBOCTH.

Wcnonb30BaTh AJi1 ONMMCAHUS JaHHBIX YAacTOThl 3HAYEHUM, TPYNIUPOBATH
JIaHHbIE, CTPOUTH TUCTOTPAMMBbI TPYNIUPOBAHHBIX JIaHHBIX.

Ncnonb3oBaThk rpadbl AJ1s1 penieHus 3a1a4, MMETh IIPECTaBICHUE O TEPMHUHAX
Teopun TpadoB: BepinHa, pedpo, 1eTb, ITUKJI, MTyTh B Tpade, UMETh TPEICTABICHNE
00 06xoe rpada u 00 OpUEeHTUPOBAHHBIX Tpadax.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IToBTOpEHME Kypca MaTeMaTHKH 5-6 244 [[BubmuoTexa [JOK
KiaccoB. [Ipeacrapienne JaHHbIX https://m.eds00.ru/596d814c]
bubmuoreka [IOK
2 OmHcarenbas CraTneThica 8 1 https://m.edso00.ru/596d814c
. bubnuoreka [{OK
3 Cityuaiinas H3MCHIHBOCTE > 1 https://m.eds00.ru/596d814c
bubmuoreka [{OK
4 Beenenne B Teopuio rpagos 4 https://m.eds00.ru/596d814c
bubnunoreka LIOK
> Jloruia 3 https://m.edso0.ru/596d814c
6 BeposiTHOCTB M yacTOTa CIly4aiilHOTO 5 1 1 bubmuoreka [IOK
cOOBITHS https://m.edso0.ru/596d814c
5 [ToBTOpenue, 06001IIEHNE, 3 bu6nmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I1O 34 1 3

ITPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC

n/n

Tema ypoka

1. TloBTOpeHue Kypca
MaTeMaTHKH 5-6 KJ1accoB.
IIpeacraBiieHue TaAHHBIX —
2+4 gyaca

KoaunuecTBO 4acoB

Kontpo
Bcero  JbHbIe
padoThI

pakr
HYeCKHU
e
padoTt
bl

Hara o
IVIAHY

JlaTa nmo
dakry

DJIeKTpOHHbIE U(POBBIE
o0pa3oBaTte/ibHbIE

pecypchbl

[ToBTOpeHue Kypca MaTeMaTHKH 5-6
KJIACCOB.

[ToBTOpeHue Kypca MaTeMaTHKH 5-6
KJIACCOB.

[IpencraBieHne naHHBIX B BUJE
TabuIL, AUarpamMMm. 3aroHeHue
Ta0JINL, YTEHUE U MIOCTPOECHHE
CTOJIOMKOBBIX (CTOJIOUATHIX) U
KPYTOBBIX JIMarpamMm

[IpencraBneHue JaHHBIX B BUJIE
TabuIL, AUarpamMm. 3aroJiHeHHe
Ta0JINL, YTEHUE U MOCTPOCHHE
CTOJIOMKOBBIX (CTOJIOUATHIX) U
KPYTOBBIX JIMarpamMm

bubnunorexa LIOK
https://m.edsoo.ru/a88f7814

bubnunorexa LIOK
https://m.edsoo.ru/e62067fb



https://m.edsoo.ru/a88f7814
https://m.edsoo.ru/e62067fb

Urenue rpadvKoB peabHbIX

bu6nunoreka LIOK

S)
MPOIIECCOB https://m.edsoo.ru/4d0faa6c
[IpakTuueckas padora Nel mo reme
6 "H3Bneuenune nHpopManuu u3
JMarpaMm u TaOJIul, UCIOJIb30BaHUE
Y MHTEpHpEeTaLus JaHHbIX"
2. OnmucarejbHasi CTATHCTUKA —
8 yacos
7 OnucarenpHas CTaTUCTUKA: CPEIHEE bubmmoreka [JOK
apudMeTHIecKoe, MearuaHa https://m.edso00.ru/57d8fc60
8 OnucarenbHas CTaTUCTUKA: CPEIHEE bubmmorexa [JOK
apudmeTnyeckoe, MearuaHa https://m.edsoo.ru/9a0b642b
OrnucarenpHasi CTAaTUCTUKA: pa3Max,
9 HanOOoJIbIIIee M HANMCHBIIICE bubmmorexa [JOK
https://m.edso0.ru/966e49b2
3HAUCHUS, KBAPTHIIU
OnucarenbHas CTAaTUCTUKA: pa3Max,
10 HauOoJbIlIee U HAUMEHbIIIee brbmmorexa [JOK
https://m.edsoo.ru/ba63c623
3HAuUEHUSs, KBAPTHUIU
1 OnucarenpHas CTaTUCTHUKA: YacTOTA
3HAUCHUS
OnucarenbHas CTaTUCTUKA: CPEIHEE
12 rapMOHHYECKOE, CPEIHEE bubnnorexa [TOK
P - P https://m.edsoo.ru/dfd9c324
TapMOHHYECKOE YHCIIOBBIX JTAHHBIX
[IpakTuueckas padora Ne2 mo Teme
13 "OnucaTenbHasT CTAaTHCTHKA!

npakTHdeckas padbora"



https://m.edsoo.ru/4d0faa6c
https://m.edsoo.ru/57d8fc60
https://m.edsoo.ru/9a0b642b
https://m.edsoo.ru/966e49b2
https://m.edsoo.ru/ba63c623
https://m.edsoo.ru/dfd9c324

14

Konmponvnaa pavoma Nel no
memam «IlIpedcmaenenue oannwix.
Onucamenvnaa cmamucmuKay

15

16

17

18

19

3. Cay4aiiHasi ©BMEHYHBOCTD —
5 yacoB

AHaM3 KOHTPOJIBHON paboTHI.
[Ipumepsl caydailHON U3MEHYUBOCTH
IIpU U3MEPEHUSX, B MACCOBOM
MPOU3BOACTBE. TE€HICHIINU U
CiIy4yaliHbIe KOJIeOaHUS

['pynnupoBka JaHHBIX,
MIPEACTABICHHUE CIyYallHON
M3MEHYUBOCTHU C IIOMOIILIO
nuarpaMm. YacToTel 3HAUCHU;
CTAaTUCTUYECKAs YCTOMUYUBOCTD

['pynnupoBka JaHHBIX,
MIPEJCTABICHUE CIyYaliHON
W3MEHYHBOCTH C IIOMOIIBIO
nuarpaMm. YacToThl 3HAUCHU;
CTaTUCTUYECKAS] YCTOMYUBOCTh

['pynnupoBka JaHHBIX,
MPEJCTABICHUE CIYYAHON
W3MEHYHUBOCTH C TOMOUIBIO
nuarpaMm. YacToThl 3HAUCHU;
CTATUCTUYECKAss YCTOMUYUBOCTD

[IpakTuueckas padora Ne3 o reme
"Cry4aitHast U3BMEHYHBOCTH"
4. BBeaeHue B TeopuIo rpagos —
4 yaca

bu6nmorexa [IOK
https://m.edsoo.ru/8dd42cc3

bubnuoreka [IOK
https://m.edsoo.ru/3c0bd4b0

bubnmorexa LIOK
https://m.edsoo.ru/ea2ce501

bubnunorexa LIOK
https://m.edsoo.ru/e29df281



https://m.edsoo.ru/8dd42cc3
https://m.edsoo.ru/3c0bd4b0
https://m.edsoo.ru/ea2ce501
https://m.edsoo.ru/e29df281

I'pad, BepmuHa, pedpo. CTeneHb

BepiurHbl. Yucno pédep u cymmapHas

bubnunoreka LIOK

20
creneHb BepiuH. [lonstue o https://m.edso0.ru/0c7e8b7b
cBs3HbIX rpadax. [Tytu B rpadax
enu u nukiel. O6xox rpada
21 gﬁne OB I1YTh) HOHSITI/IIC) 0(1()5 bubmorexa LIOK
POB [yTh). https://m.edsoo.ru/2c0bf93e
OpUEHTUPOBAHHOM rpade
enu u nukiel. O6xox rpada
22 gfme 0113I yTh) HOHHI’[[I/II;) Oqé bubmmorexa LIOK
POB TYTR): https://m.eds00.ru/4,0114E+24
OpPUEHTHPOBAHHOM rpade
bubnuoreka [{OK
2 P
3 CUICHHE 3312 € MOMOLLLLIO0 rpadoB https://m.edsoo.ru/4c25bf5a
5. Jloruka — 3 yaca
Jloruka. YTBepxaeHus u
BbICKa3bIBaHUs. OTpuIlaHue
24 BEPXKACHUS CJ'I(FBHLLIG bubmmorexa [JOK
YIBEPHA Y https://m.edsoo.ru/9dda4ad6
YTBEpXkKACHHUSI, 0OpaTHBIC U
PaBHOCHIILHBIC YTBEPIKICHUS
o5 HeoOxoaumebie u 1OCTaTOYHBIC bubmmoteka IIOK
YCIJIOBHS, CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/a9b5e432
26 [IpoTHBOMOIOKHBIE YTBEPKIECHUS, bubmuotexa [IOK
JI0KA3aTeJIbCTBA OT IPOTUBHOTO https://m.eds00.ru/1239683
6. BeposiTHOCTBH M YacTOTa
CJIy4aitHOT0 COOBLITHS — 5
yacon
97 CrnyualtHblii SKCTIEPUMEHT (OTIBIT) U bubnuotexa [JOK

CIIy4aifHOe COOBITHE

https://m.edso0.ru/07a776d2



https://m.edsoo.ru/0c7e8b7b
https://m.edsoo.ru/2c0bf93e
https://m.edsoo.ru/4,0114E+24
https://m.edsoo.ru/4c25bf5a
https://m.edsoo.ru/9dda4ad6
https://m.edsoo.ru/a9b5e432
https://m.edsoo.ru/1239683
https://m.edsoo.ru/07a776d2

28 BeposiTHOCTB M yacTOTa Clly4aiiHOTO 1 Bbu6muotexa [JOK
CcOOBITUS https://m.edsoo.ru/6a92f7e2
29 BeposiTHOCTB M 9acToTa Ciy4aliHOTrO 1 bubmunoreka [JOK
COOBITHUA https://m.edsoo.ru/5fccf45c
PoJib MajIOBEpPOSTHBIX U PAKTHYECKU
30 OCTOBEPHBIX COOBITHH B IIPUPOJIE U 1 Bubmaorexa ITOK
a p pHpoOs https://m.edsoo.ru/f5625aef
B 001IIeCTBE
[TpakTrueckas padota No4 o reme
31 "BeposITHOCTh M 4acTOTa CIIy4aliHOTO 1
coOpITUA"
7. O06o00mEeHue,
cUCTeMAaTH3AaIuA 3HAHUI — 3
yaca
[ToBTOpenue u 06o0IICHNE.
32 [IpencraBinenue TaHHBIX 1 Bubmiorexa OK
pedl A ' https://m.edsoo.ru/fdd3ead4
OnucarenpHasi CTaTUCTHKA.
Hmozoean konmponvnas paboma
33 1
Ne2
[ToBTOpEeHue u 060061IEeHNE.
34 BeposgTHOCTE cliy4aitHOTO COOBITHSA 1 bubmorexa HOK
p yi ' https://m.eds00.ru/218b963d
DneMeHTHI TEOPUH rpadoB.
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurath mHpOpPMALKIO, MPEICTABICHHYI0 B TaOMUIaX, Ha AHarpammax,
5.1 NPEJCTABIIATH JaHHBIC B BHJIE TAOJIHII, CTPOUTH THArPaMMBI (CTOJIOMKOBEIE
(crosbuaTeie) M KPyroBwie) MO MAaCCHBAM 3HAYCHUN
5.2 OnucelBaTh U MHTEPIPETUPOBATH pEAIbHbIE YHUCIOBBIE JIAHHBIE,
' MpE/ICTaBICHHBIC B TA0MUIAX, HA TUarpaMmax, rpadukax
Hcnonp30Bath AJ ONMUCAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTUKHU:
5.3 cpenHee apudmernyeckoe, MeAMaHa, HAWOOJbIIEe W HaUMEHbIIEe
3HAYEHUS, pa3Max
HNmerts mpencraBieHue O CIy4alHOM M3MEHYMBOCTH Ha IPUMEpPax LEH,
5.4 buznyecKux  BEIWYMH,  aHTPONOMETPUYECKHX  JaHHBIX, HMETh

MMpeaACTaBJICHHUEC O CTaTHCTHYCCKOM YCTOIZHHBOCTH

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
5

5.1

5.2

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
BeposiTHOCTB 1 cTaTuCTHKa

[IpencraBieHre AaHHBIX B BHJAE TaOJHIl, AUarpaMM, rpadukoB. 3amoiTHEHHE
Ta0JUIl, YTEHHE M TOCTPOCHHE JauarpaMM (CTOMOMKOBBIX (CTONOYATHIX) H
KpyroBsix). UTeHne rpaduKoB peanbHbIX mpolieccoB. M3Bneuenne nudopmanmuu
W3 TUarpamMM | Ta0JIAII, UCTIOIh30BaHUE M WHTEPIIPETAIMS TAHHBIX

OmnucarenbHas CTaTUCTHKA: cpeaHee apI/I(I)MCTI/I‘-ICCKOG, MCJMaHa, pas3Mmax,

HauOoJbIllee U HaMMEHbIIIEe 3HAUYCHUS HAaOOpa YUCIOBBIX AaHHBIX. [Ipumepsr
CIIy4aiiHOM U3MEHYUBOCTH

5.3

CrnyyailHplii SKCIIEpUMEHT (ONBIT) W CilydaiiHoe coOwiTHe. BeposiTHOCTH U
yactoTa. Poilb MalloBEpOSATHBIX M NPAKTHUECKU JOCTOBEPHBIX COOBITHI B
npupojie u B obmecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pedpo. Crenenpb BepmuHbL. Yncao pédep u cymMMapHasi CTEIeHb
BepmuH. [IpencraBnenue o cBszHoctu rpada. Lernu u kel [Tytu B rpadax.
O6xon rpada (srimepoB myth). [IpeacraBierue o0 OpHEHTUPOBAHHOM Tpade.
Pemenwue 3anay ¢ momorsio rpados




IPOBEPSIEMBIE HA OI'D ITIO 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,
olepaluy HaJ MHOXKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUAMHU: rpad,
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 IOHATHUAMH: OIPCACICHUEC, aAKCHOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BBICKA3bIBAHUSA, IIPUBOAUTL IIPUMEPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHHUI

YMeHue onepupoBaTh NOHATHUAMU: HATypaJbHOE YMCIIO, INPOCTOE U
COCTaBHOE YHUCJIO, JEIUMOCTb HaTypalbHBIX YUCEII, IPU3HAKH JEIUMOCTH,
1eJI0€ YUCII0, MOJIYJIb YHCIIa, OOBIKHOBEHHAsI Ipo0b U JIeCSITUYHAS IpOOb,
CTaHJAPTHBIN BUJ YKCIIA, PALIUOHAIBHOE YUCII0, UPPALMOHAIIBHOE YHCIIO,
apu@MeTHUuecKuil KBaJpaTHbIN KOPEHb, YMEHHE BBIMOJHATH JEHUCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAOYMBATH YMCIIA, IPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JI€JaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe OIepupoBaTh MOHATUAMU: CTENEHb C LEIbIM I0Ka3aTeleM,
apu@mMeTnyecKuil KBaJpaTHbI KOpPEHb, MHOIOWIEH, airedpanyeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO ¢ KOPHEM HaTYPaJIbHOU CTENEHU OOJIbIIE
€MHMIIBI; YMEHUE BBIMOJHATH pacuéThl 1o ¢opMyliaM, mpeodpa3oBaHUs
HENbIX, JTPOOHO-PAllMOHANBHBIX BBIPAXKEHUNW U BBIPAKEHUH C KOPHSIMH,
Pa3ioKeHNE MHOIOYJIEHA HA MHOYKUTEIH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(dbopMyI pa3sHOCTH KBaJIpaToOB U KBaJgpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C
OJIHOI MepeMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE YpaBHEHHUS, APOOHO-
pallOHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHUCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCIIC TIPU PEIICHUH 33124 U3 JPYTUX MPEIMETOB U MPAKTHUECKUX
3aJa4; yMEHHE HUCI0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IUIOCKOCTh JIJIs1 U300pakeHus pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBath MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, NMPOMEKYTKH BO3PACTAHHS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUpPOBATh TOHATUSAMH: MpSMas MPONOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBajpatuyHas (QYHKUOUS, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, rurnepoosia; yMeHue CTpouTh rpaduku yHKIHHA, UCTIOIB30BaTh
rpaduKy 7Sl OTMpEAETICHUs CBOWCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelIeHnus 3a1a4 U3 JPYTruX YYeOHBIX MPEIMETOB M pEealbHOW KHU3HH;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUYNHAMH

Ymenue OIIEpUPOBAThH HNOHATUSAMH: IIOCJIEI0BATEIBbHOCTD,
apudmeTnyeckas U reoMeTpudecKasl IpOrpeccuy; YMEHUE UCII0Ib30BaTh
CBOICTBa MOCIEA0BATEIBHOCTEN, (POPMYIIBI CYMMBI U OOILETrO YjeHa IpU
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, IBU)KEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JIaCTU YIHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); yMEHUE COCTABIISITh BBIPAXKEHUSI, ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 3aJadyd, MCCIEAOBATH IOIYYCHHOE DPCILIECHUE U
OLIEHUBATh MPABIONOAOOHOCTD MOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE30K, IpsIMast, Ty4,
JIOMaHasi, Yroj, MHOTOYI'OJbHHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUN  TPEYrOJIbHUKH,  MPSIMOYTOJIbHBIH  TPEYTrOJbHUK,
MeaMaHa, OHCCEeKTpuca U BBICOTA TPEYrOJIbHMKA, YEThIPEXYTOJIbHUK,
napanjienorpaMM,  pomM0O, NPSAMOYTOJbHHMK,  KBajpaT, Tpameuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH
burypamu; ymMeHue pemaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXXJECHHE I'€OMETPUUYECKUX BEJIUYHMH C NPUMEHEHUEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapalIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX, YTOJI
MEXIYy NpSAMBIMU, NEPHEHIUKYJSApP, HAKIOHHAsA, NPOEKIHs, Mojodue
¢uryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOUKH U
NpsIMOM; yMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO M Toj00ue
buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSAMBIX B OKPY>KAIOIIEM
Mupe

YMeHue onepupoBaTh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroa (BEeIHMYUHA
yIJ1a, CHHYC U KOCHHYC yTJIa TPEyTOJIbHUKA), IJIOMIA/(b; YMEHUE OLIEHUBATh
pa3Mepbl NIPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
OPUMEHATH (POPMYJIbl IEPUMETPA U IUIOLAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUIOIIagM  Kpyra, oObeMa  NPsIMOYTOJbHOIO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpeMY




[Mudaropa, TpuroHOMETpUYECKHUE COOTHOIICHUS ISl BRIYUCICHUS JIJTUH,
pacCTOAHUH, TJIOMIAACH
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YMmenune u300pakaTh IUIOCKHME (QUIyppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (QUTYpBl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATHAMU: NIPAMOYIOjbHAsl CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKALIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHUs 3a1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeH#He onepupoBaTh MOHIATHSIMU: CTOJIOUKOBBIC U KPYTOBBIC IHArPaMMBI,
TaOJIMIBI, CpelHee apuMETHUECKOe, MeauaHa, HauOoJbIIee W
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIOBOTO HA0Opa; yMEHUE W3BIIEKATh,
WHTEPIPETHPOBATH U TIPEOOPa30BLIBaTh MH()OPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX ¥ HA TUarpamMMax, OTPAKAIOI[YI0 CBONCTBA U XapaKTEPUCTUKH
peabHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMHU: CIIyYalHbI ONBIT (CilydalHBIN
OKCIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTApHBIA  HCXON)
CIIy4aifHOTO OIbITa, CIIy4ailHOe COOBbITHE, BEPOSITHOCTh COOBITHS; YMEHNE
HaXOJUTh  BEPOSITHOCTH  CIy4allHBIX COOBITMM B  ONBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE PellIaTh 3a1a4u
METO/I0OM OpraHM30BaHHOIO Mepedopa M C MCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OILIEHMBAaThb BEPOATHOCTH peabHBIX COOBITUH U
ABJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpYKaIOIIEM MHpPE M B KM3HHU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMenue BLI6I/IpaTB HOI[XOI[?IH_II/Iﬁ I/IBYIICHHBII‘/’I MCTOJ JJId pCHICHUA 3a/1a1H,
MMPUBOJAUTE HPHUMEPHEI MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ B IMpUpoOAC H
JKU3HH, pacrno3HaBaTb IMNPOSABICHUEC 3aKOHOB MATCMATHKHU B HCKYCCTBE,
OIMMUCBIBATH OTACJIBHBIC BBIAAIOMIMCCA PE3YJIbTAThI, IMMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTH ITPUMEPBI MAaTEMATUUCCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOpUHA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BBIYUCICHUS

1.1 Hatypanbuble u nensie yrcina. [Ipu3Haky 1eIMMOCTH LENbIX YHCes

12 OOBIKHOBEHHBIEC U JCCATUYHBIE IPOOU, MPOICHTHI, OECKOHEUHBIE MEPHOIHMUECKUE
' apoou

1.3 Panmonanesubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTeNbHBIE 4YHCTA. APUPMETHYECKHE ONCpaluud C JICHCTBUTEIbHBIMH
' YUCIaMH

15 [TpuGnmxEHHbIE BBIYMCIICHUS, TpaBWia OKPYIJICHHs, NPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCICHUM
2 AnreOpandecKkue BbIpaKEHUS

2.1 bykBeHHble BbIpaXeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

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

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1poOb

55 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apupmeTHyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTEeTIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Ilensie u apoOHO-palMOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUI

3.9 Lensie u apoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHBIX IPOLIEHTOB
5 OyHKIMH

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

51 MHOecTBO 3HaueHuH pynkimu. Hynn gynkun. [IpoMexyTKkn 3HAKOIIOCTOSIHCTBA.

o [TpomexxyTKl MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.
Haubonbiiee u HanMeHblIee 3HaueHHE QYHKIUN Ha IPOMEKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH
7 I'eomerpus




7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpruIecKuX BETMIUH
7.6 BexkTopsl Ha miockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosxecTBa
8.5 I'pads




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- Marematuka. BepossTHOCTB U cTaThcTHKA. YTIyOJEHHBIN YPOBEHb.
N.P.Bricotkuii, .B.fmenko. YueoHoe nocodue (nox pena. N.B.Amenko). Yacts
1. M. IIpoceemienue. 2024

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YUYUTEJISA

— https://vserosolimp.edsoo.ru/ — nopran «EaunHoe coaepxanue oOmero o0pa3oBaHUs»
pasnen «Bcepoccuiickas OJIMMIINAAA MKOJIBHUKOBY;

— https://siriusolymp.ru/2025/mathematics — O6pasoBatenbhblii 1ieHTp CUpHYC;

—  https://mat.1sept.ru/?ysclid=mab2uu00ta511637129 - razera «MaremaTHKa»
W3 narensckoro goma «IlepBoe ceHTSIOPs»;

— http://www.math.ru — Math.ru — maTtemaruka u od6pa3oBanue.

Ha yriyGineHHOM ypOBHE H3y9YE€HHUS MATEMAaTHKH BO3MOYKHO HCITOJIb30BAHUE BUPTYaIbHBIX
nabopaTopHBIX U npakTHyeckux pador. (https://content.edsoo.ru/lab/subject/3/ ).

MerT OJUYCCKUC PECKOMCHIAIUU. CI/ICTeMa OILICHKHN ,HOCTPI)KCHI/IFI IIaHUPYEMBbBIX
NPEIMETHBIX pPE3YyJIbTaTOB OCBOCHHUS ydeOHOro mnpeamera «Marematuka». 5-9 Kiacchl:
https://edsoo.ru/mr-matematika/2/.

VY4eOHble 1MOCOOMS, MOCBSLICHHbIE aKTyaJbHBIM BOIPOCaM OOHOBJIEHUS MPEIMETHOIO
coziepkaHMs 0 MaTeMaTHke: hitps://edsoo.ru/mr-matematika/ .

Ilomoxxenune o MOopsAAKE BEACHUA TeTpaz[efI o npeamMeTam u ITonoxxenune o CIANHBIX
TpeOOBaHUAX K YCTHOM U MHChMEHHOH peun oOygaromuxcs: https://edsoo.ru/metodicheskie-
materialy/tipovoj-komplekt-dokumentov/

]_II/I(I)pOBLIe IIOMOIIIHUKH II€AaroroB: OPraHnu3yem yqe6Hy}0 n BHey‘le6HYIO ACATCIIBHOCTD:
https://uchitel.club/events/cifrovye-pomoshhniki-pedagogov-dlia-raboty-v-klasse-i-vne-
ego?utm_source=uchitel.club&utm_campaign=cifra-investitions7&utm_medium=timetable

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
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



https://vserosolimp.edsoo.ru/
https://siriusolymp.ru/2025/mathematics
https://mat.1sept.ru/?ysclid=mab2uu00ta511637129
http://www.math.ru/
https://content.edsoo.ru/lab/subject/3/
https://edsoo.ru/mr-matematika/2/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://uchitel.club/events/cifrovye-pomoshhniki-pedagogov-dlia-raboty-v-klasse-i-vne-ego?utm_source=uchitel.club&utm_campaign=cifra-investitions7&utm_medium=timetable
https://uchitel.club/events/cifrovye-pomoshhniki-pedagogov-dlia-raboty-v-klasse-i-vne-ego?utm_source=uchitel.club&utm_campaign=cifra-investitions7&utm_medium=timetable
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 KOppeKTHPOBKH



