MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 0010 ¥ NPo(ecCHOHAIBHOI0 00pa3oBanus PocToBckoM
o01acTn

Yunpasiienne o0pasoBanusi AIMUHHCTpauuu ropoaa Hosomaxruucka

MBOY COII Ne4

PACCMOTPEHO COT'JIACOBAHO YTBEPXJIEHO
3aceganue MO 3amectutens gupekropa  upexrop MbOY COII
€CTECTBEHHO- mo YP No4
MaTeMaTUYECKOro IIUKJIIa
u reorpaduu Kononona I'.A. Tpyouusina 1.B.

[IpoTtokoin 1 ot «28» aBrycta IIpuka3 Nel00/1 ot «29»

2025 1. aprycta 2025r.

bapanmosa T.B.
[Iporokon 1 ot «27» aBrycra
2025 1.
PABOYAS ITPOTPAMMA
(ID 7845918)

yueOHOro kypca «BeposiTHOCTh U CTATUCTHKA)

U1 oOyJaromuxcs 7 «A» kiacca

VYunrens marematuku: Konymaxa Exarepunbl BiiannumupoBHBI

r.HoBomaxruuck PocToBckoii 00J1. 2025 1.



HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTHUECKUX TMPHIIOKCHHH, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJAOMY 4esloBeKy. Bospacraer uymciio
npodeccuii, mpu OBIAJEHUNU KOTOPBIMU TpeOyeTcs xopolas 0a3oBasi MOATOTOBKA B
00J1aCTH BEpOSTHOCTH M CTATUCTHUKH, TaKas IMOATOTOBKA BaXKHA JIJIS TPOIOKCHHUS
00pa30BaHUA U JJIs YCTEITHOW MPOodhecCHOHATEHOW Kapbephl.

Kasx b1t 4emoBek OCTOSSHHO MTPUHUMAET PEIICHUS Ha OCHOBE UMCIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O TIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHOOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BcTaia HEOOXOAUMOCTh CGHOPMUPOBATH Y
oOy4arommuxcs GyHKIMOHAIBHYIO IPAMOTHOCTD, BKITIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHWE  BOCHPHHMMATh M KPUTHYECKH
aHAJM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX IPOIIECCOB U 3aBUCHMOCTEH,
IIPOU3BOJIUTh MPOCTEHUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHalIu3a U
NpEe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HMU 00IIecTBa W TOCYAapCTBa
npuoOIIaeT o0yyaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. I3ydeHue ocHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHM3alluu nepedopa U Mmojcy€Ta yucia
BapUaHTOB, B TOM YHUCJI€ B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUH
rpadoB co3maéT MaTeMaTHYeCKuil GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKY U MUPPOBBIX TeXHOJOTHH. [IpM M3ydyeHUH CTATUCTHKU U
BEPOATHOCTU OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX ero HccleqoBaHus, (GOpMHUpPYEeTCs MOHUMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHUY C JAaHHBIMH IENIIMH B CTPYKTYPE MPOTrpaMMBbl y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKa» OCHOBHOTO OOIIEro 0Opa30BaHMs BBIIEICHBI
CIIEIYIONINE COoJepKaTeIbHO-MeToandeckue JuHum: «lIpencraBnenrue MaHHBIX H
ommcareNbHas CTATUCTHKA», «BeposATHOCTH», «DIEeMEHTH KOMOWHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIY’>KUT OCHOBOM 7151 JOPMUPOBAHMS HABBIKOB pa0OTHI C HHPOPMAIIUEH: OT YTCHHUS
¥ WHTEpHpeTanuu uH(popMaIuu, IpeIcTaBICHHON B Ta0NMIaX, HA AUarpaMmax u
rpadukax, 10 cOopa, TpEACTaBICHUS W aHANIW3a JAHHBIX C WCIOJIb30BaHHEM
CTAaTHCTHYECKUX XapaKTePUCTHUK CPETHUX W paccemBaHus. Pabotas ¢ maHHBIMW,
oOydJarommecs: y4aTcsl CUMTHIBATh W HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,



apryMEHTHPOBATh W KPUTHUKOBATH MPOCTEHUIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTOpaMH, BBI3BIBAIONIMMU W3MEHUYMBOCTh, M OIICHUBATh WX BIUSHUE HAa
paccMaTpuBaeMble BETUYUHBI U TIPOLIECCHI.

NHTYUTUBHOE NPENCTABICHUE O CIy4YalHONW WU3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOM IJIA
M3YUYEHUsSI TEOPUU BEPOSITHOCTEH. bonbllioe 3HaueHHE WUMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTH OTIBITHI C KJIACCUUYECKUMH BEPOSITHOCTHBIMU MOJACIISIMHU.

[lonsiTue BEpPOSATHOCTH BBOAMUTCS Kak Mepa MpaBIONoAoOUs CIy4yalHOTO
coObrtus. Ilpm wu3ydeHuu yueOHOro Kypca oOydaromuecs 3HAKOMATCS C
MPOCTEUIIMMU METO/IAMH BEIYMCIICHUSI BEPOSITHOCTEH B CIIy4allHBIX IKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH HMCXOJaMHU, BEPOSTHOCTHBIMU 3aKOHAMH,
NO3BOJIAIONIMMHU CTaBUTh M pelllaTh OoJjiee CIOXHBbIE 3a1ayu. B ydeOHbINH Kypc
BXOJISIT HayajbHbIE TMPEJCTABJICHUS O CIyYaWHBIX BEJIMYMHAX W HMX YHCIOBBIX
XapaKTEePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C
MHOECTBAMH U OCHOBHBIMH OIEpalUSIMU HaJ MHOXECTBAMH, PACCMaTPUBAIOTCSI
npuUMephl TPUMEHEHMs IS pelleHus 3a]lad, a TaKKe HCIOJb30BaHUS B JPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX ITpeaMeTax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposTHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOIAT pa3aensl: «lIpeacTaBieHne JaHHBIX U OMUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOgUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 yac B Heieno),
B 9 kiacce — 34 gaca (1 gac B Heneno).

B coomeemcmeue ¢ yueonvim nianom MBEOY COLL Ne4 na 2025-2026
yueouwlli 200 8 pamrkax DedepanvbHozo 20cy0apcmeeHH020 00paA3068amMeNIbHO20
CMAaHoapma 0CHO8HO20 00We20 00pa308anus Ha usyieHue yuebHo020 Kypca
«Beposimuocmo u cmamucmukay 8 7 knacce omgooumces 1 uac 6 neoeno, ce2o 34
yaca 8 200 (34 yuebHvle Hedenu), ¢ y4emom 20008020 KANeHOAPHO20 2paghuxa Ha
2025-2026 yuebHuviii 200 6 7 «A» knacce 6yoem nposedeHo 34 ypoka.



COIEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUZAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiHEHHEe
Ta0JMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHne rpaduKoB peasibHbIX MpoleccoB. M3Bneuenre nupopmanuu us3
JUarpaMM U TaOJIMIL, UCTIONb30BAaHUE U MHTEPIIpETAUs JaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudmeThueckoe, MeauaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIIEEe 3HAYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil SKCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucino pédbep U cymmapHas
creneHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (diiepoB myth). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ moMouso rpados.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M  HAaCcTOALIEMY POCCUHCKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN IpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO STUYECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHUYECKON HAIpPaBJIE€HHOCTH, OCO3HAHUEM BAaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XWU3HU ISl YCIEIIHOW MpodeCcCHOHATBHOM
JESTENBHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY M  OCTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PELICHWH, pacCyXIEHUW, YMEHHUIO BHUJIEThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMS:

OpPHUEHTALlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTUYeCKONM HayKd Kak c(depbl UeI0BEeYECKOM
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpPeICTBOM
MO3HAHUS MHpA, OBJIAJEHUEM IPOCTEHINMMHU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHME KYJILTYPbl 310POBbS U
IMOLMOHAIBHOIO 0JIArONOJyYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETo
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHW3HM  (3I0pOBOE  IUTAaHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IIeKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA TPUMEHEHHE MaTeMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaroUled cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIsI OKpPY>KAIOIIeH cpeibl, 0CO3HAHUEM TII100aJIbHOTO
XapakTepa SKOJIOTHYECKUX MPoOieM U MyTel UX pelieHus;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COLUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIICTCHIIUU U3 OIBITA JIPYTHUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMyITUpOBATh UACH, TOHSATHSI, TUTIOTE3bI 00 00BEKTAX M SBJICHUSAX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIIeHUs W JAEUCTBHs, (DOpPMYyIHUpOBaTh M OICHUBATH PUCKU H
NOCIE/ICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue AeMcTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBAaTh  CYIIECTBEHHBIA  IMPU3HAK
KiIaccuuKaIy, OCHOBaHUS MJisi OOOOINEHHS W CpPaBHEHHS, KPUTECPUU
POBOJIMMOTO aHAJIN3A;

e BOCHOpUHUMATH, (opMynupoBaTh U  NPeoOpa3OBBIBaTh  CYKICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €IMHUYHbIC, YacTHbIE M OO0UIueE,
YCIIOBHBIE;

e BBIIBISATH  MaTeMaTHYECKUE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeunss B (GakTax, [aHHBIX, HAONIONCHHUSIX W YTBEPKICHHUSX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHIA,



JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30bupaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXHbBIE J0Ka3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTpaUBaTh aAPryMEHTALMI0, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BApUAHTOB pElIeHUs, BbIOUpPaTh HauOoJiee MOAXOMSIMHNN C Y4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKIE JEHCTBUS

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUM HHCTPYMEHT MO3HAHMSI,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOPEUHE, MpodIemy,
CaMOCTOATEJIbHO YCTAaHaBIMBATh KMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUTIOTE3Y, apryMEHTUPOBAThH CBOIO TMO3UIINI0, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN O0OBEKTOB MEXAY COOOM;
CaMOCTOATENIBHO (POopMyNIHpOBaTh 000OIIEHNS U BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HAOIIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TaKKE BBIIBHUIAThH
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAlUU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh (GopMy MpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, [IuarpaMMamH, HWHON Trpadukodl u uX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMU 1O KPUTEPHSIM, MPEITI0KEHHBIM
yuuTesaeM Wik cPOopMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUAMU
U LIeJIIMHU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh IMOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 00CYXKJIeHHsI 3aJlaBaTh BOMPOCHI M0 CYILIECTBY 0OCYK1a€MOU TEMBI,
npoOJieMbl, peraeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIICJICHHBIE HA MOUCK



pELIeHMs], CONIOCTABIISATh CBOM CYKJICHHUS C CYKIECHUSIMHU IPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO TMO3UIMNA, B KOPPEKTHOM
dbopme hopmyIUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e IMPEACTABIATH PE3YIbTaThl PEIICHUS 3aJa4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
POEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ YUETOM 3a/1a4
Ipe3eHTAlMi U 0COOEHHOCTEN ayIUTOPHH;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW ¥ WHIUBUyaIbHOU
paboTHI NP pPEIICHUU YUYEOHBIX MaTeMaTHUECKHUX 3a/1aY;

e IMPUHUMAThH LEIb COBMECTHOM AESITENbHOCTH, MJIAHUPOBATH OPraHU3aIUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBaTHCH,
o0CyXJ1aTh MPOIIECC U pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIbKUX
JIIOACH;

e yYacTBOBAaTh B TIpynmnoBbIX ¢opmax paboTel (0OCyxkaeHus, oOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAayeCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICUCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBJATH IUIAH, AJITOPUTM PELIEHUS 3a1add (WIH €ro
4acTh), BBIOMPATh CHOCOO pelieHus ¢ Y4ETOM HMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIECCA U PE3YNIbTaTa
peuieHns MaTeMaTUYECKOU 3aa4H;

e TMPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPYU PEIICHUU 33a/1a4H,
BHOCUTh KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEM;

e OLICHMBATh COOTBETCTBHUE pe3ysibTaTa JACSATEIbHOCTU MOCTABICHHOW LIENIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHHUS IIENH,
HAXOJIUTh OIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 7 Kkjacce OOydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Uurate wuHbOpMalLIMIO, MPEJICTABICHHYIO B TaOnMIaX, Ha Jguarpammax,
MPEACTaBIsATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) O MAaCCUBAM 3HAYCHUM.



OnuncelBaTh W HMHTEPIPETHPOBATH  PEANBHBIE  YHMCIIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TaOJIMIIAaX, HA AMarpammax, rpaukax.

Hcnonb3oBaTh 111 ONMCAaHHUS JAaHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU:
cpenHee apu(pMETHYECKOEe, MeAuaHa, HauOOJbIIEe M HaUMEHbIIEE 3HAYCHUS,
pa3max.

NmMeTrs npencraBieHUe O CIIyYalHOM WM3MEHUYMBOCTHM Ha MpUMEpax ILEH,
(¢u3nUecKnX BEIUMYHMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MNPEJCTaBICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 0] 8 1 1
fcaTeIbas cratuctuia https://m.edsoo.ru/7f415fdc
b K
3 Crny4aiiHasi ”3BMEHYNBOCTh 6 1 nomHorexa LO
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpados 4 bubmorexa OK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 5 1 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuuyeckue o op
Bcero HU3yYeHHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| [IpencraBnenue naHHBIX B | bubnuorexa [JOK
TabnuIax 04.09.2025 | https://m.edsoo.ru/863ec18
) [IpakTHueckuie BEIYUCIECHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM JJAHHBIM 11.09.2025 | https://m.edsoo.ru/863ec324
3 N3BrieueHne u uHTEpIpETALMS 1 bubmuorexa [JOK
TaOJIMYHBIX TAHHBIX 18.09.2025 | https://m.edsoo.ru/863ec78e
4 IIpa eckast paborta "Tab " 1 1
pakTuyeckasi pabot JTUIIBI 75.09.2025
I'paduaeckoe npencraBaeHue
5 JTAHHBIX B BUJIE KPYTOBBIX, | 710.2025 bubnuoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
arpamMmm
UreHue U IOCTPOCHUE IUATPAMM.
6 [Tpumepsl neMorpapuaecKux 1 bubmorexa HOK
p poLA p 09.10.2025 | https://m.edsoo.ru/863ed602
IrarpamMmm
7 [IpakTrueckas padoTa | | bubnnoreka [JOK
"Tnarpammsl” 16.10.2025 | https://m.edsoo.ru/863ed72e
UYucnossie Habopbl. CpenHee bu6nuoreka [IOK
8 1
apupmeTnyecKoe 23.10.2025 | https://m.edsoo.ru/863ed846
Yucnossie Habopbl. CpenHee bubnuoreka [IOK
9 1
apu¢meTHyecKoe 06.11.2025 | https:/m.edsoo.ru/863ed846




Menuana yrcioBoro Hadopa.

bubmuoreka [JOK

10
VYV CeTOHYNBOCTH MEAUAHEI 13.11.2025 | https://m.edsoo.ru/863edb3e
1 Menuana urciioBoro Hadopa.
Y cToMUNBOCTE MEIUAHEI 20.11.2025
2 [TpakTuaeckas pabora "Cpenaane bubnuoreka [JOK
3HayeHus" 27.11.2025 | https://m.edsoo.ru/863edc6ba
HauOounsiiee 1 HauMeHbIIEE
13 3HAYEHN YUCIOBOTO Habopa bubnmorera [TOK
pa- 04.12.2025 | https://m.edsoo.ru/863ee07a
Pa3zmax
HauOounrsiiee 1 HauMeHbIIIEE
14 .
3HAYEHHS YHCIOBOTO Habopa 11.12.2005
Pa3zmax
KonTtponbHas pabota no temam
15 "[IpencraBiaeHue JaHHBIX bubmmorexa IOK
ped ! . 18.12.2025 |  https://m.edsoo.ru/863ee390
OmnucarenbHas CTaTUCTHAKA
Hawunbonplee n HauMeHbIIIEE
16 oopa.
3HAYEHHS YHCIOBOTO Habopa 25.12.2025
Pa3zmax
Cny4aliHasi UBMEHUYMBOCTh bubnuoreka [JOK
17
(mpumepsI) 15.01.2026 | https://m.edsoo.ru/863eedbc
13 YacTtoTa 3HaUYCHUI B MACCUBE bubmuoreka [JOK
JaHHBIX 22.01.2026 | https://m.edsoo.ru/863ee69¢
19 L VIIIHDOBKA bubmuoreka [JOK
PYHIHIp 29.01.2026 | https://m.edso0.ru/863ee9d0
20 r
HCTOTPaMMBbI 05.02.2026
bu6mmoreka [JOK
21 T
HCTOTPAMMET 12.02.2026 | https://m.edsoo.ru/863eeelc




[IpakTtuyeckas pabora

bubmuoreka [JOK

22 "CnyyaitHasi UBMEHYUBOCTh" 19.02.2026 | https://m.edsoo.ru/863eecc8
I'pad, Bepmmna, pedpo.

23 HI;)e(fLCTa]I;neHHe 3121;1311311/1 c bubmorexa HOK

26.02.2026 | https://m.edsoo.ru/863eef52

MOMOIIEI0 Tpada
CreneHsp (BaJIEHTHOCTD)

24 BepiuHbl. Yucno pédep u bubnuoreka [JOK
CyMMapHasi CTETIEHb BEpIIHH. 05.03.2026 |  https://m.edsoo.ru/863efOba
Ienpb u nuxn

enb 1 UK. [yt B rpade.
25 ﬁpe)ICTaBHeHI/Ie};T CBSISI}:)IO(}:)TI/I bubmorexa LOK
12.03.2026 | https://m.edsoo.ru/863ef236

rpada

26 [IpencraBnenue 06 bubnuoreka [IOK
OpPUEHTUPOBAHHBIX rpadax 19.03.2026 | https://m.edsoo.ru/863ef3b2

7 Ciy4aliHbI{ OMBIT U CITy4alHOE bubnuoreka [IOK
coObITHE 26.03.2026 | https://m.edsoo.ru/863ef4d4
BeposTHOCTB M yacTOTa COOBITHSL.

)3 PoJib ManioBepOSTHBIX U bubnuoreka [JOK
MIPAKTUYECKU JOCTOBEPHBIX 09.04.2026 | https://m.edsoo.ru/863ef646
COOBITHH B IPUPO/IE U B OOIIECTBE

29 Mowsera u urpajibHas KOCThb B
TEOPUH BEPOSITHOCTEHN 16.04.2026
[IpakTuueckas pabora "HacroTa bubnunorexa [JOK

30
BbINaAcHUA opia' 23.04.2026 | https://m.edsoo.ru/863ef8a8

31 [ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK
[IpencraBnenue qaHHBIX 30.04.2026 | https://m.edsoo.ru/863efa24

1 [ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK
OnucarenpHas CTaTUCTUKA 07.05.2026 | https://m.edsoo.ru/863efbaa




HTorosas KoHTpoJbHAsA padoTa 1o
temaM "Ciydaiinas

bu6mmorexa [{OK
33 VSMEHHHBOCTD. Fpac?“' ! 14.05.2026 | https://m.edso0o.ru/863f0186
BeposTHOCTh CitydaitHOTO
coOpITUg"
" EOBTOPGHI/IG, O606HieHI/Ie. 1 BuGmorexa LIOK
CPOATHOCTE CHYAAHHOTO 21.05.2026 | https://m.edsoo.ru/863efecO
COOBITHUA
OBIIEE KOJJMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJibTara
5 BepostHOCTh U cTaTHCTHKA
Uurtate wuHOpMaNUIO, TNPENCTAaBICHHYIO B  TaOiMIax, Ha
s 1 quarpaMmax, TpeACTaBisATh JaHHBIE B BHUJAEC TaOJUIl, CTPOUTH
' JTUarpaMmbl (CTOJIOUKOBBIE (CTOIOUYATHIE) I KPYTOBBIE) TI0 MacCHBaM
3HAYEHUI
- OnuceiBaTh W HMHTEPIPETUPOBATH pEabHBIC YHCIIOBHIE JIaHHEBIE,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
HUcnonw3oBarh i1 OMHMCAHUS ~ JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTEePUCTHKHU: CpelHee apudMeTniecKoe, Mearana, HanOoJIbIee
Y HauMeHbIlIee 3HaYeHHUsI, pa3Max
HNmets mpeacraBieHue o CaydyailHONM M3MEHUYMBOCTH Ha IMpPUMEpax
54 LeH, (U3MYECKUX BEIMYMH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

5

BeposiTHOCTh 1 cTaTUCTHKA

5.1

[IpencraBnenne JaHHBIX B BUJE TAOJHII, AUArpamMm, TpaduKoB. 3aroTHEHHE
TaOJMI, YTEHHE M MOCTPOSHHE AMarpamMM (CTOJOMKOBBIX (CTONOYATHIX) M
KpyroBbIxX). YUreHue rpadukoB pealbHbIX THpoleccoB. l3Bineuenue
nHpOpMAIMK W3 JMarpaMM M TaOJIWI, WCIOJIb30BAHWE W WHTEPIIPETALUS

JaHHBIX

5.2

OnucarenpHas CTaTUCTHUKA: CpelHee apu(dmeTHdeckoe, MeauaHa, pa3Mmax,
HauOoJiblliee W HaWMEHbIIEe 3HAYeHUs Ha0opa YHUCIIOBBIX JAHHBIX.

[Ipumeps! ciydaliHON W3MEHYMBOCTH

53

CrnyyaitHblil SKCIepUMEHT (OTBIT) U ciaydaiiHoe coObiTue. BeposTHOCTh U
yacTtoTa. Pojb MaloBepOSTHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B

pupo/ie ¥ B 00mecTBe. MoHETa 1 UTpajibHAst KOCTh B TEOPHH BEPOSATHOCTEH

54

I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Yncno pédep m cymmapHas
creneHb BepiuH. [Ipeacrasnenue o ceszHoctu rpada. Lenn u mukisr. [Tyrn
B rpadax. OOxox rpada (sinepoB myth). IlpeacraBienme 00

OpHEHTHPOBAHHOM Tpade. Pemenne 3aaau ¢ momoinpio rpados




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIETr0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBarb IOHATHSAMHM: MHOXECTBO, IIOJMHOXECTBO,
orepaluy HaJl MHOKECTBaMHU; YMEHHUE ONEepUpOBaTh MOHATUSIMU: Tpad,
CBSI3HBIN rpad, AepeBo, UK, IPUMEHITh UX IPU PELICHUH 33]1a4; YMEHUE
HCII0JIb30BaTh TpauecKoe IMpeACTaBICHUE MHOKECTB ISl ONMCAHUS
peaJIbHBIX MPOIIECCOB U ABJIEHUM, IPU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
MIpEAMETOB

YMeHHne omnepupoBaTh MOHATHSAMM: OIPEIEICHUE, AaKCHOMa, TeopeMma,
JI0Ka3aTelIbCcTBO; YMEHHME pACIIO3HAaBAaThb WCTHHHBIE W JIOXKHBIE
BBICKA3bIBaHUsA, IPUBOJAUTH IPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBaHUI

VYMmenne OIICpHUPOBATH IOHATHUAMU. HATYpaJIbHOC 4YHCIIO, IIPOCTOC U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIbHBIX YHCEN, PU3HAKH JEIMMOCTH,
1IeJI0€ YKCII0, MOAYJIb YHCIIa, OOBIKHOBEHHAS IPOOb M ACCSITHYHAS APOOD,
CTaHJAPTHBIN BUJI YUCIIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAILHOE YHCIIO,
apudMETUYECKU KBaJPATHBIA KOPEHBb; YMEHHUE BBITIOJHATH JACHCTBUS C
YHCllaMU, CPaBHUBATh M YHNOPSAJOUYMBATH YHCIIA, MPEJCTABIATh YUCIA Ha
KOOPJMHATHOM NPSAMOM, OKPYIJISATh YMCIA; YMEHUE JeaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHSATUSMHU: CTENEHb C ILEJIbIM IO0Ka3aTeseMm,
apudmeTnyecKuil KBaJgpaTHBI KOpPEeHb, MHOTOWIEH, airedpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTeleHu OoJbIlie
€IMHUILIBI; YMEHHUE BBIMIOJHATE Pacu€Thl 1o (opMyiam, Mpeodpa3oBaHUs
HENbIX, TPOOHO-PAIMOHANBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
pa3ioXeHue MHOTOUJIEHA HA MHOKUTENH, B TOM YMCIIE C UCIIOIb30BAaHHEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh IMOHATHUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHE PpCUIATb JIMHEWHBIE H KBaApaTHBIC YpPAaBHCHUA, ):[pO6HO-
paduOHAJIBHBIC YPABHCHUA C OJIHOM nepeMeHHoﬁ, CUCTCMbI BYX
JIMHEWHBIX ypaBHeHI/II\/’I, JIMHEHHBIE HCpaBCHCTBA W HUX CHUCTCMBI,
KBaApaTHBIC U ,Z[pO6HO—paI_II/IOHaJ'IBHBIe HCPAaBCHCTBA C OJIHOM nepeMeHHoﬁ,
B TOM YHUCJIC ITPpU PCUHICHUU 3a1a4 U3 APYTrUX IMPEAMETOB U MMPAKTUYCCKUX
3ala4; YMCHHUC HUCIIOJIb30BATh KOOPAMHATHYIO IIPAMYIO U KOOPAUHATHYIO
IJIOCKOCTB JJIsA I/I306pa)KCHI/I${ peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHIMU: (YHKIUS, rpaduk (yHKIHUH, HYIU
(GyHKIMHU, TPOMEXKYTKA 3HAKOTIOCTOSHCTBA, MPOMEKYTKA BO3PACTAHMUSA,
yObIBaHUs, HauOoJbllee M HaWMEHbIIEe 3HAUYCeHUS (YHKLIWHU; YMEHHE
OTEPUPOBATh MOHATUSAMH: TpsAMas MPONOPUUOHAIBHOCTb, JIMHEHHAS
GbyHKUMs, KBagpaTW4Has QYHKIHS, oOpaTHas MNpPOTNOPLUUOHAIBHOCTD,
napabosa, runepoosia; yMeHrne CTpouTh rpaduku GyHKINH, HCIIOIB30BATh
rpaduKy JUISL OTIPEACTICHUsI CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, JUIS
pemieHus 3a7a4 W3 JAPYTUX YYEOHBIX IMPEIMETOB U PEATbHOW JKU3HWU;
yYMEHHUE BBIpaKaTh (POPMYIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenune ONICpUpOBAThH IIOHATUSAMMU. IIOCJIEJOBATCIIBHOCTD,
apudmernyeckas ¥ reoMeTpuyecKkas Iporpeccuu; yMeHHe UCI0Ib30BaTh
CBOMCTBa IMOCJIEZIOBATEIbHOCTEN, (POPMYIIBI CyMMBI U OOIIET0 YiIeHa IpU
pelIeHny 3a7ad, B TOM YHUCIE 3ajad U3 APYruX y4eOHBIX MpPEIMETOB U
pEaNbHOM )KU3HU

YMeHue pemiath 3ajaui pa3HbIX TUIIOB (B TOM YMCIIE HA MPOIEHTHI, I0JIH
Y 4acTH, ABM)KEHUE, paboTy, LIEHY TOBapOB U CTOUMOCTb IOKYIIOK U YCIIYT,
HaJoru, 3afadyd M3 oO0JacTu YHpaBlIEHUS JUYHBIMU U CEMEWHBIMU
(mHaHCaMM); yMEHHE COCTABJIATh BEIPAXKEHUS], YDAaBHEHHU S, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 33Ja4M, HCCIIEIOBATH IMOJYyYEHHOE pELICHUE H
OLIEHUBATh MIPABJIONOA00HOCTb MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATHIMH: (UTYpa, TOUKA, OTPE30K, TpsMasi, Iyd,
JOMaHas, Yroj, MHOTOYTOJBbHHK, TPEYTOJIbHUK, PaBHOOCIPCHHBIH WU
PaBHOCTOPOHHUI  TPEYrOJIBHUKH,  TPSIMOYTOJIBHBIH  TPEYroJbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJHHUK,
napajiesiorpaMMm, — poM0O,  TIPSIMOYTOJIBHUK,  KBaJpaT,  Tpamnelws;
OKpPYXXHOCTb, KpYI, KacaTelbHasi; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
(burypamu; yMeHHe periath 3aJ1a4u, B TOM YUCIIC U3 TOBCETHEBHOM KHU3HH,
Ha HAXOXXJCHHE I'eOMETPUYECKHX BEJIMYUH C NMPHUMEHECHUEM H3YYCHHBIX
CBOMCTB (puryp u (HhakToB

10

YMeHue omnepupoBaTh MOHATUSAMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEePHEHANKYISPHOCTD MPSMBIX, YTOJ
MEXIy MPSMBIMHU, TMEPHEHAUKYISpP, HAKIOHHAsA, MPOEKLHs, Mojaooue
¢buryp, mogoOHbIE TPEYrOJbHUKH, CHMMETPHUS OTHOCHTEIHHO TOUKH H
OpsIMOM; yYMEHHE pacro3HaBaTh PAaBEHCTBO, CHUMMETPHUIO M Toj00ue
¢buryp, napajuienbHOCTb U MEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYXKAIOLIEM
MUpe

11

YMmenue OIICpHUPOBATh MOHATUAMU: TJIMHA, PACCTOAHUC, YI'OJI (BCJ'II/I‘-II/IHa
yriia, CMHHYC U KOCUHYC YyIJia TPCYTOHBHI/IKa), miomanab, YMEHUC OLICHUBATDH
pa3MEpbl MMPEAMCTOB U 00BEKTOB B OKpYyXKXarumeM MHpe; YMCHUC
IMPUMCHATDH (I)OpMyJ'II)I nepuMeTpa U miomaau MHOTOYTOJIbHUKOB, NJIMHBI
OKPY’KHOCTHU n Iiomaaun Kpyra, o0bema MMpAMOYT'OJIbHOT'O
HnapaJiieJICrIicaa, YMCHHC MMPUMCHSITH IMPpU3HAKN PaBCHCTBA
TPECYrOJIbHUKOB, TCOPEMY O CYMMC VIJIOB TpPEYroJIbHUKA, TCOPCMY




[Mugaropa, TPUTOHOMETPUYECKUE COOTHOIICHHUS IJISi BHIYUCICHUS JUINH,
pacCTOSIHUMI, TIIOIIAAeH

12

YMmenue u300pakaTh IUIOCKHE (QUTYppl W WX  KOMOHMHALUH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB W  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHMBOJIbHOMY OIHCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYIOJIbHAS CUCTEMa KOOP/MHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YHCIIO, CKAJAPHOE IIPOM3BEACHHUE BEKTOPOB; YMEHHME MCIIOIb30BaTh
BEKTOPBI U KOOPJUHATHI JJIs IPEICTABICHUS JaHHBIX U PEIICHU 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KHU3HU

14

VYMmenne OINCpHUPOBATH IOHATHUAMM: CTOJIOMKOBBIE U KPYIrOBBEIC fMarpaMMBbl,
Tabnuipl, cpeaHee apudMeTHuecKoe, MeauaHa, Haubosblliee U
HaMMEHbIIee 3HAUYEHUs, pa3Max YHCIOBOTo Habopa, yMEHHE W3BIICKaTh,
WHTEPIPETUPOBATH M MPEOOPA30BhIBATH HHPOPMAIIHIO, TTPEJICTABICHHYIO
B TaOJMIaX ¥ HA TMarpaMMax, OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKH
pEaTbHBIX TPOIIECCOB U SIBJICHUW; YMEHHE pPAcCIO3HABATh W3MCHUYHBHIC
BEJIMYHHEI B OKPYXKAIOIIEM MUpE
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YMeHue onepupoBaTh MOHATUSMU: CIIy4aWHBIM ONBIT (CiydalHBIN
SKCIIEPUMEHT), JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApPHBIA  MCXO)
CJIy4allHOTO OIIBITA, CIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHUE
HaxXOJUTh  BEPOSATHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE PELIaTh 3a1a41
METOJIOM OPraHU30BAHHOTO Mepedopa M € MCIOJIb30BAaHHEM IIpaBUIIA
YMHOXXEHHUS; YMEHHE OLIEHUBAaThb BEPOATHOCTH pEaJbHbIX COOBITUH H
SBJICHUH, IOHUMATh POJIb NPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUH B OKPYXKAIOLIEM MHUPE M B JKU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILUX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX
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YMeHue BIOUpaTh IMOIXO AN U3YUCHHBI METOT JJIs PEIICHUS 3a1a4H,
NPUBOANTH NPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIC U
KU3HU, PAclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTHCHIBATh OTJENIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHS MAaTEMATHKHU KaK HayKH, IPUBOJAUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsiemMblii 31eMEeHT COEePKAHUSA

1 Yucna v BIYKCICHUS

1.1 Harypanenblie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE

12 OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU, MPOLIEHThI, OECKOHEUHbIE MEPUOIUUECKUE
' apoou

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JelictButenbHple 4Yncia. ApupMETHYECKHE ONEpali C JICUCTBUTEIBHBIMU
' IHCIIAMA

L5 [IpuOnmxkE€HHbIE BBIUMCICHUS, MpaBWJIa OKPYIVIEHHS, NpPHUKUAKA M OLIEHKa
' pe3yabTaTa BEIYUCICHUN
2 AnrebpandecKkue BbIpaKeHHs

2.1 BbykBeHHbIe BbIpaXeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )

29 Crenenp c uenbiM mnokaszateneM. CTeneHb C palMOHAIbHBIM IOKa3aTelieM.
' CaoiicTBa CTeneHn

2.3 MHorousneHs!

2.4 Anrebpaundeckas 1po0b

)5 ApubmMeTnuecknii KOpeHb HaTypaidbHOU cTeneHu. JleiicTBUs ¢ aprupMETHIECCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 YpaBHEHUS 1 HEPABEHCTBA

31 Henble u apoOHO-panMoHanbHbIE ypaBHEHHsA. CHCTEMBl M COBOKYIHOCTH
' ypaBHEHUI

19 Ienble u 1OpoOHO-panMOHalbHBIE HepaBeHCTBA. CHUCTEMbl M COBOKYIHOCTH
' HEPABEHCTB

3.3 Permrenye TeKCTOBBIX 3ama4
4 YucnoBble MOCIE10BATENbHOCTH

4.1 [TocnenoBaTenbHOCTH, COCOOBI 334aHNUS TIOCIIE0BATEIbLHOCTEN

4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX POLIEHTOB
5 OyHKINU

Oynkiys, cnocoOsl 3aaanus Gynkuuu. ['paduk Gynkiun. Odnaacte onpeaeneHus 1

51 MHO>KecTBO 3HaueHnH QpyHkuu. Hynu pynkun. [IpoMexyTKu 3HaKOMOCTOSIHCTBA.

o [IpoMexxyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIIUH.
Haubounpiiee u HaumeHblee 3HaUeHUE (DYHKIUU HA TPOMEXYTKE

6 KoopaunaTs! Ha IpsAMOil U IJIIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbI KOOPAWHATEI HA TJIOCKOCTH
7 I'eomerpus




7.1

I'eomerpuueckue GUrypbl 1 X CBOICTBa

7.2 TpeyronbHuk
7.3 MHOTroyrojipHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reoMeTpu4ecKux BEIMYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTtHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MatemaTtuka. BeposTHOCTB U cTatucTUKa: 7 - 9-€ Ki1acchl: 0a30BbIil YPOBEHB:
yueOHHUK: B 2 yacTsax; 1-oe uznanue Boicomkuii U.P., Amenko 1.B.; nox
penakmueit Amenko U.B. Akninonepuoe odmectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOINYECKHUE MATEPUAJIBI J1JIsA YUYUTEJIA

denepanbHas pabouas mporpaMmma OCHOBHOTO 00IIIEro 00pa3oBaHusl,
Marematuka (6a30BbIil ypoBeHb) aiist 5-9 kiaccoB, Mocksa 2023
Maremartuka.

BepositHOCTb 1 cTatucThKa:7-9 Ki1acchl: 0a30BbIi ypOBEHB: MeToaudeckoe
nocoOue K MpeAMETHON JTMHUN YIeOHUKOB 10 BEPOSTHOCTU U ctatuctrke M.P.
Bricoukuit, N.B. Amenko nox pegakuuen U.B. Amenko, «3aaTenbcTBO

«ITpocsemenuey, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
bubmmoreka [IOK https://m.edsoo.ru/7f4131ce

POIhttps://resh.edu.ru
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