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IHOACHUTEJBHAA 3AIINCKA

B coBpemenHOM 1H(POBOM MHpE BEpOATHOCTh M CTAaTUCTHKA NPUOOpETaroT BcE OOJBIIYIO
3HaYMMOCTh KaK C TOYKHM 3PEHHUS MPAKTUYECKUX MPUIIOKEHUH, TaK W HX pPOJM B 0OOpa3oBaHUH,
HEO0X0AMMOM KaXK10My 4eJIoBeKY. Bo3pacTaer uncio npodeccuii, mpu OBIaJeHUH KOTOPBIMHU TpeOyeTcst
xopomiass 6a30Bas MOAIOTOBKA B OOJIACTH BEPOSITHOCTU M CTAaTUCTHKH, Takas MOJIrOTOBKA BayKHA IS
MPOAOIDKEHHS 00pa30BaHus U IS yCIEIHOM PO ecCHOHATbHON Kapbephl.

Kaxnplil yenoBek MOCTOSHHO NMPUHUMAET PEIIEHUS Ha OCHOBE UMEIOIMXCA Y HEro JaHHbIX. Jlims
00OCHOBAHHOTO MPHUHATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA MIIM M30bITKA WH(pOpMAIMKA HEOOXOIUMO B
TOM YHCJIE€ XOPOLIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MblluieHHe. FIMEHHO mosTomy
BO3HHUKJIA HEO0OXOAMMOCTh (opMupoBaTh Yy oOy4amomuxcs (QyHKIMOHAIBHYIO T'PaMOTHOCTb,
BKJIIOYAIOIIYI0 B ce0s yMEHHME BOCHPUHUMATh M KPUTHYECKH aHAJIU3UPOBaTh HHGPOPMALHIO,
NPEJCTaBICHHYI0 B PAa3JIMYHBIX (OpPMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEalbHBIX
MIPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOAUTH IPOCTEUIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU INPHHIMIIAMU cOopa, aHalu3a U IPeICTaBICHUS
JTAHHBIX W3 Pa3IUYHBIX cdep >KU3HW OOIecTBa M TOCyJdapcTBa MPUOOIIAaeT OOyJaromMXcs K
OOIIIECTBEHHBIM HHTepecaM. M3yueHHe OCHOB KOMOWHATOPUKHM pa3BUBACT HABBIKM OpPraHU3ALUU
nepebopa 1 mojcyéra yuciaa BapuaHTOB, B TOM YMCJIE B MPUKIAIHBIX 33Ja4aX. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB co37aéT MaTeMaTUUYeCKUH (yHAAMEHT s (HOPMHUPOBAHMUS KOMIIETEHIMHA B 00JacTu
uHGOpMATUKU U LU(QPOBBIX TexHOoJOruH. Ilpm M3ydeHMM CTATUCTHKM M BEPOSTHOCTH OOOTrallaroTCs
NpEJCTaBICHUS OOY4YaloOUIMXCS O COBPEMEHHOH KapTHHE MHMpa M METoJaX €ro MCCIeIOBaHMs,
(bopmHpyeTcss MOHMMaHHE POJIM CTAaTUCTUKU KaK MCTOYHUKA COLMAIbHO 3HAYMMOM HMHpOpMalLuu u
3aKJIa/IbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHHUS.

B cooTBeTcTBUU € AAHHBIMU LIENSAMHU B CTPYKTYpe MpOrpaMmsbl yueOHOro kypca «BepodTtHocTs u
CTaTUCTHKA» OCHOBHOTO oOmIero o0Opa3oBaHus Ha YIIIyOJEHHOM YPOBHE BBIJICJICHBI CIEIYIOIIUE
cojiepkarenbHO-MeToquueckue JuHuU: «lIpeacraBieHne NaHHBIX M ONUCATENbHAs CTATUCTHKAY,
«BeposTHOCTE», «DNeMEHTHl KOMOMHATOpUKW», «BBenenue B Teopuio TpadoB», «MHOXKECTBaY,
«Jlorukany.

Coneprxanne nuHun «lIpepcraBienue JaHHBIX U ONMUCATEIbHAS CTATHCTUKAY» CIYXKHUT OCHOBOM JUIS
dhopMHUpOBaHHS HaBBIKOB PAa0OTHI C HWHQOpMANUEH: OT YTCHHS W WMHTEPIIpPETAliu HH(POpPMAIINH,
MPEeJCTaBICHHON B Ta0nuIax, Ha AUarpamMmax u rpadukax, 10 coopa, IpeACTaBICHUs U aHATU3a JaHHBIX
C HCIIOJIb30BAaHMEM CTaTHCTUYECKHUX XapaKTEPUCTUK CPEJHMX M paccenBaHus. PaboTas ¢ JaHHBIMU,
oOyyaromuecsi y4yaTcs CUMTBIBaTh W MHTEPIPETUPOBATH JaHHBIC, BBIABUraTh, APTyYMEHTUPOBATh M
KPUTHKOBATh MPOCTEHUIINE TUIIOTE3bl, Pa3MBILUIATh HaJl (PaKTOpaMu, BbI3BIBAIOIIMMU M3MEHUYUBOCTh, U
OLIEHUBATh UX BIHMSIHHUE HA pacCMaTpUBAEMbIE BEIMYMHBI U TIPOIIECCHI.

NuTynTBHOE MpEACTaBICHHE O CIYYallHON M3MEHUYMBOCTH, MCCIIEIOBAaHUWE 3aKOHOMEPHOCTEH M
TEHJCHLIIUM CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM JUIi M3Yy4EHUs TEOPHUHM BEPOATHOCTEH. boibiioe
3HaYeHWE HUMEIOT MPAKTHUECKUE 3a/aHus, B YAaCTHOCTH OIBITHl C KIACCHUYECKHMMM BEPOSTHOCTHBIMHU
MOJICIISIMU.

IToHATHE BEPOATHOCTU BBOAMTCS KAk Mepa MpaBIoNoaoous ciiyyaiiHoro coobitus. Ilpu n3ydyenun
yuebHOro Kypca oOydarommecs 3HaKOMATCS C MPOCTEUIIMMHU METOJAMHU BBIYMCIICHHUS BEPOSTHOCTEH B
CIly4yallHBIX JKCIEPUMEHTaX C pPaBHOBO3MOXHBIMH 3JEMEHTapHbIMU HCXOJaMH, BEPOSATHOCTHBIMHU
3aKOHaMHM, TO3BOJIAIOIIMMH CTaBUTh M peliaTh Oojiee CIIOKHBIE 3a7a4yd. B yueOHBI Kypc BXOAAT
HayaJbHbIE MIPEJCTABICHHS O CIy4alHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOTO Kypca OCYLIECTBISICTCS 3HAKOMCTBO OOYYaIOUIMXCS C MHOXECTBaMHU U
OCHOBHBIMM OIIE€pallMsIMM HaJ MHOXECTBaMH, pPAacCMaTPUBAIOTCA IMPHUMEpbl NPUMEHEHHs TrpadoB U
3JIEMEHTOB TEOPUU MHOXKECTB JUISI PELLICHUS 3a]ad, a TaK)Ke MCIOJIb30BAHUS B IPYTUX MAaTEMAaTUYECKHX
Kypcax U y4eOHBIX MpeMeTax.

Ha uzyuenne yue6HOro Kypca «BeposTHOCTh U ctaTucTuKa» oTBoauTcsa 102 vaca: B 7 kiacce — 34
yaca (1 gac B Hezenmto), B 8 kiacce — 34 yaca (1 yac B Henenio), B 9 kitacce — 34 yaca (1 4ac B Hezento).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

[IpencraBieHre AaHHBIX B BHJIE TAOJHII, nUarpaMM. 3arojdHEHHE TaOIUI], YTEeHWE U MOCTPOCHUE
CTOJIOMKOBBIX (CTOJIOWATBIX) M KPYroBbIX jJuarpamMM. YrteHue TpaduKOB peaJbHBIX IPOIECCOB.
W3Bneuyenne napopManmu U3 quarpaMm M TaOJIHII, UCTIONB30BaHUE M HHTEPIPETAIUS TaHHBIX.

OnwmcartenpHas CTaTHCTHKA: CpedHee apuMeTHdeckoe, MeauaHa, pa3Max, HauOoibliee W
HalMEHbIIEEe 3HAYCHMs, KBApTHIIM, CpPEAHEE TapMOHUYECKOE, CpEIHEe TI'apMOHHUYECKOE YHCIOBBIX
TaHHBIX.

[Tpumepsl cnydaifHOW M3MEHYMBOCTH TPU U3MEPEHUSX, B MACCOBOM IMPOM3BOJICTBE, TCHACHIIUU U
clydaifHble KOJIeOaHWsI, TPYNIUPOBKA NaHHBIX, MMPEICTABICHUE CIy4ailHOH W3MEHYHMBOCTH C TIOMOIIBIO
JIUarpamm, 4acTOThl 3HAUEHUH, CTaTUCTHYECKAsT YCTOWIHBOCTb.

I'pad, Bepmmna, pedpo. Crenenb BepmuHbL. Yuciao pédep W cymmapHas CTENEHb BEPIIHH.
[TonsaTtue o cBsa3HbIX rpadax. [Tyt B rpadax. Llenu u muxiel. O6xox rpada (sitnepos nyts). [lonsarue o6
OpHUEHTHPOBaHHOM Tpade. Pemenue 3amau ¢ momopo rpados.

YTBepkaeHUS U BbICKa3biBaHUsl. OTpUIIAHUE YTBEPKIACHUS, YCIOBHBIE YTBEPKICHUS, OOpaTHBIC U
PaBHOCWIIBHBIC YTBEpP)KJICHUS, HEOOXOIUMBIE W JOCTAaTOYHBIC YCJIOBHS, CBOWCTBA W TPH3HAKH.
[TpOTHBOMIONOKHBIE YTBEPKIACHHUS, TOKA3aTEIhCTBA OT MPOTHUBHOTO.

CrydaifHBId SKCIIEPUMEHT (OTBIT) U CIy4ailHOE COOBITHE. BeposTHOCTh M YacToTa CIIy4ailHOTO
coObITHS. POJIb MamOBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B TPUPOJIE U B OOIIECTBE.

8 KJIACC

MHO)ecTBO M NOAMHOXKECTBO. [IprMepsl MHOXKECTB B OKpyxkaromeM wmupe. llepeceuenue u
oObenuHeHne MHOXeCTB. [[narpammer Diinepa. UucnoBele MHOKecTBA. [I[prMepsl MHOXKECTB U3 KypCOB
anreOpbl U reomeTpur. [lepeuncienne 31eMeHTOB MHOXKECTB ¢ TIOMOIIbI0 OPraHW30BaHHOTO mepedopa u
IpaBujia yMHOKeHUs. PopMysa BKIFOUEHHS-UCKITIOUEHHUS.

DneMeHTapHbIe COOBITHS. BeposTHOCTH ciydallHbIX COOBITHI. OMBITBI ¢ PaBHOBO3MOXKHBIMH
a7eMeHTapHBIMU COOBITUSIMH. CTydaitHbIN BBIOOD.

N3mepenne paccenBaHusi YUCIOBOrO MaccuBa. Jlucnepcuss U CTaHJAPTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa. CBolcTBa JOHUCIEpPCHUM M CTAHJAPTHOTO OTKJIOHEHHs. JlmarpamMMbl pacCEeMBaHUS OBYX
HaO0IIt01aeMbIX BeMHUYWH. JIMHEHHAs CBSA3b HA AWAarpaMMe PacCEHBAHMSL.

Hepeso. JlepeBo cinydaiiHOro 3KcrnepuMeHTa. CBOWCTBA JE€PEBbEB: €IMHCTBEHHOCThH IMYTH, CBS3b
MEXIy YHMCIOM BepuIMH U uucioMm pédep. Ilonstue o muockux rpadax. Pemenue 3amad ¢ momouibo
NIEPEBBEB.

Jlornueckue coro3bl «M» u «MJIN». CBsi3p MexAy JTOTHUECKHUMHU COIO3aMHU U OIEpalusMHu Haja
MHOKecTBaMu. Vcrosap30BaHuE JIOTHYECKUX COIO30B B ajireodpe.

CnyuaitHple COOBITHS KaK MHOXECTBA JJIEMEHTApHBIX COOBITHH. [IpOTHBOMONIOXKHBIE COOBITHSL.
Omneparuu Haj COOBITHIMU. DOpMYIIa CIIOKEHHS BEPOSITHOCTEH.

[IpaBuno yMHOXEHUs BEPOSATHOCTEH. YCIOBHAas BepPOATHOCTh. IIpencraBineHue ciydailHOTrO
SKCIIEpUMEHTa B BUJIE AepeBa. HezaBucumbie coObITHS.

9 KJIACC

KomOunaropHoe mpaBuino ymHOxeHHUs. l[lepecranoBkn u (daktopuan. Ywucimo codeTaHwii u
TpeyroiabHuk Ilackana. CsoiictBa umncen coueranuil. bunHom Hbrorona. Pemenue 3amau ¢
UCIOJIb30BAHNEM KOMOMHATOPUKHU.

I'eomerpuueckast BepoITHOCTb. CaydallHbId BHIOOpP TOUKHM M3 (PUTypHl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH.



Hcneirannsa. Yenex u Heynada. Cepust ucnbiTaHuil 10 nepBoro ycnexa. Cepusi MCHBITaHUIN
bepuymnu. BepositHocTn coObiTHii B cepun ucnbiTanuii beprymmn. Crny4aifHblid BBIOOp M3 KOHEYHOTO
MHOECTBA.

CnyyaliHasi BelMUMHA U pacrpenerneHue BepositHocTed. [Ipumepsl ciiydallHbIX BEJMYMH. BakHbIe
pacrnpesiesieHusl — YUCIJIO MOMbBITOK B CEPUU UCTIBITAHUN /10 MEPBOTO yCleXa M YUCIIO YCIEXOB B CEPUU
ucnbiTaHuit bepHynnu (reomeTprudeckoe 1 OMHOMHUATLHOE PACTIPEICIICHHS ).

MaremaTuyeckoe OXHUIaHUE CIy4alHOM BeNWYMHbL. DU3UYECKUH CMBICI MaTEMaTHYECKOTO
oxkunanus. llpumepbl HUCIONB30BaHMA MaTEMAaTHYECKOTO OXHUAaHUA. Jlucnepcuss W CTaHOApTHOE
OTKJIOHEHHME ClydyaHOW BenuuyuHbl. CBONCTBA MaTEMaTUYECKOrO OXHUAAHUS UM JIMCIIEPCHUU.
MareMatrnueckoe 0’KMIaHUE U TUCIIEPCUS U3YUEHHBIX PaclpeleICHUN.

HepaBenctBo YeObimuéBa. 3akoH Oonbimx uyuced. MaTeMaTHUeCKHe OCHOBAHUS HW3MEPEHUS
BepoaTHOCTel. Posb 1 3HaueHHe 3aKoHa OOJIBIINX YUCEN B HAyKe, B IPUPOJE U 00IEeCTBE, B TOM YUCIIE B
COILIMOJIOTHYECKUX OOCIICIOBAHMIX U B U3MEPCHHSIX.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD U CTATHCTHKA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTPaMMBbI 110 MATEMATHUKE XaPAKTEPU3YIOTCS B YACTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

MPOSIBJICHUEM HMHTEpeca K MNPOLUUIOMY M HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KCHHMSM POCCUHWCKUX MATEMATHKOB M POCCHUHCKOW MAaT€MAaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX Y MPUKIATHBIX cepax;

2) rpaaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealn3alil ero Ipas,
MPE/ICTaBJICHUEM O MaTeMaTH4YEeCKMX OCHOBaxX (DYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHUM,
IpoIenyp TpakJaHCKOro ooOmiectBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO
ATUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM ITOCTHKEHUM HayKu, OCO3HaHHEM
BKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTHUBHOE YYacTUE B PEHICHUM NPAKTUYECKUX 3aJad MaTeMaTUYECKOH
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHUU BCEH JKU3HU
JUIS YCHENIHON TPOo(eCcCHOHANLHOM NEeATEThHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIWBUIYaIbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX UHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

CIIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MATEMATHYECKUX OOBEKTOB,
3ajJlay, peleHui, pacCyKJIeHH, yMEHHIO BUAECTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOTr0 MO3HAHUS:

OpHUEHTAIlMel B JeATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U O0IIEeCTBA, MOHUMAHHEM MAaTeMaTUYeCKON HAyKH Kak
cdepbl YeIOBEYECKOM NesTeNbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU JJISl Pa3BUTHUS IIUBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKHM M MAaTeMaTHYeCKOM KyJIbTypOHM KakK CpEICTBOM IIO3HAHUS MHpA,
OBJIaJICHHEM HaBBIKaMHU HCCIIEIOBATENbCKOMN 1EATEeIbHOCTH;

6) ¢usnueckoro BocnuTaHus, (GopMHPOBAHMS KYJbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

TOTOBHOCTHIO TMPUMEHATh MAaTEMaTUYECKHE 3HaHUsI B MHTEPECax CBOETO 3J0pPOBbs, BEACHUS
3I0pOBOr0 00pa3a >KHU3HU (3A0POBOE THUTAaHHWE, COATTAHCUPOBAHHBIA pEXUM 3aHATHH W OTHbIXa,
perynspHas puzMUecKass aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HABbIKA pe(IECKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIKOKY U TAaKOIo e MpaBa APYroro 4yeaoBeKa;



7) 3K010THYECKOr0 BOCTIMTAHUS:

OpUEHTalle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAaHWW [UIsi penieHusl 3ajad B 00JacTH
COXPAaHHOCTH Opr)KaIOH_[eﬁ CpCabl, IJIaHUPOBAaHHUA MOCTYIIKOB M OLICHKH HX BO3MOXKHBIX HOCJIC,Z[CTBI/Iﬁ
IUISL OKpYXalolle cpenbl, OCO3HAHHEM IJI00AIbHOTO XapakTepa AKOJIOTUYECKUX MpoOJIeM U MyTed ux
pelIeHus;

8) ajanTanum K U3MEHSIOUMUMCH YCIOBHSAM COMAILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K ,Z[GI\/'ICTBI/I}IM B YCIIOBHUAX HGOHpGI[eJIéHHOCTI/I, IMOBBIIICHUIKO YPOBHA cBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUYECKYIO AEITEeIbHOCTh, B TOM YHUCIIE YMEHUE YYUTHCS y IPYTUX JIOJEH,
HpHOGpGTaTB B COBMECTHOU ACATCIIbHOCTH HOBBIC 3HAHU A, HABBIKHW U KOMIICTCHIIMA U3 ONIbITA APYTHUX;

HEOOXOMMOCTHIO B ((OPMUPOBAHMH HOBBIX 3HAHUH, (DOPMYITUPOBATH WUJEH, TTOHSATHS, TUTIOTE3bI 00
OG’bGKTaX " SBJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHBIX, OCO3HABATH ,Z[G(l)I/II_[I/ITBI CO6CTB€HHBIX 3HAHUU U
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIPHHHMATH CTPECCOBYIO CHUTYAIUI0 Kak
BBI30B, TPEOYIOIINH KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U AeUCTBUA, HOPMYIUPOBATh U
OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHUs POrpaMMBbI 110 MATEMATHKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs Y
oOyuvarorierocss  OyayT copMupoBaHBl MeTampeaMeTHbIe Pe3yJbTaThbl, XapaKTEPHU3YIOITUECS
OBJIAACHUCM YHHUBCPCAJIbHBIMU MTO3HABATCIIbHBIMHA ,Z[GI>'ICTBI/I$IMH, YHUBCPCAJIbHBIMA KOMMYHUKATHBHBIMU
JCWCTBUSIMHU M YHUBEPCAIbHBIMH PETYISTHBHBIME JEHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe el CTBHS
ba3oBble Jjoruyeckne qeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUN MEXIY MOHITHIMH, (OPMYITHPOBATH ONMPEACTICHUS TOHITHIA, YCTAHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJaccu(uKanym, OCHOBaHUS 11t 000OIIEHUS U CPaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJN3a,

BOCIIPUHUMATh, (OPMYyITUPOBaTh U  MPEOOpPa3OBBIBATH  CYXKACHHS:  YTBEpAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE M OOIIHNE, YCIOBHBIC,

BBISBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeUus B (DakTax, NaHHBIX,
HaOMIOJIEHUSAX W YTBEPXKICHUSX, TpenjJararb KpPUTEPUU Il BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JenaTh BBIBOJBI C KCIOJBb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX MW HHIYKTHUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

pazOupaTh JI0Ka3aTENbCTBA MATEMAaTHUECKHX YTBEpXKIACHUW (NIpSAMbIE W OT MPOTHBHOTO),
MIPOBOANTHh CAMOCTOSITEIPHO JIOKA3aTeNbCTBA MATEMaTUYECKUX (PAKTOB, BHICTpaMBaTh apryMEHTAIIHIO,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHATh METOJ] MaTEMaTHYECKON MHIYKIIMHA, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CMOCO0 pemeHus y4eOHOW 3amadu (CpaBHUBATh HECKOJBKO BAapHUAHTOB PEIICHUSA,
BBIOMpaTh HarboJIee MOIXO SN ¢ YYETOM CAMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKue NeHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KAaK MCCIEOBATEIbCKUI WHCTPYMEHT TO3HAHUS, (DOpPMYIHpOBaAThH
BOIIPOCHI, (DUKCHUPYIOIIME MPOTUBOPEUYHE, MPOOJIEMY, CaMOCTOSTEIHHO YCTaHABIMBATh HCKOMOE H
JnaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH TI0 CaMOCTOSITEIbBHO COCTaBJIGHHOMY IUIaHY OJKCIIEPUMEHT, WCCIICIOBaHNUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0M;

CaMOCTOATENbHO (OPMYIUPOBaTh O0O0OIMIEHNWS W BBIBOABI IO peE3yibTaTaM MPOBEAEHHOTO
HAOIIO/ICHUsI, MCCIICJIOBAHUS, SKCIIEPUMEHTA, OIICHHBATh JOCTOBEPHOCTh IOJYYCHHBIX pE3YIIbTATOB,
BBLIBOJIOB ¥ O0OOIIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATh MPEAIOJIOXKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.



Padorta ¢ undopmanmeii:

BBISBISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMALINH, TAaHHBIX, HEOOXOIUMBIX Ul PEIICHUS
3aJauu;

BBIOMpATh, aHAIW3UPOBATh, CHCTEMAaTH3HPOBAaTh W MHTEPIPETUPOBATH MH(OPMALHUIO PA3TUIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BBIOMpaTh (hopMy MpencTaBiIeHNss HHGOpPMANNU M WIUTIOCTPHPOBAThH PEIIacMbIe 33a4H CXEMaMH,
JararpaMMaMu, HHOU rpadukoil 1 nX KOMOMHAIUSIMH;

OLICHMBATh HAJ&KHOCTh MH(OPMANU MO KPUTEPHAM, NMPEATIOKESHHBIM WIN CHOPMYIUPOBAHHBIM
CaMOCTOSITENTLHO.

KoMMyHUKaTHBHBbIe YHHBepcaJbHble Y4eOHbIe el CTBHA:

BOCIIPUHUMATH M (OPMYIUPOBATH CYXKJICHHUS B COOTBETCTBHM C YCIOBUSMH M LEISIMHU OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a/1a4i, KOMMEHTHPOBATh MOJTY4YEHHBIH Pe3ylbTar;

B X0/i¢ 00CYXJICHHsI 33J]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOi TeMbl, IpOOIeMbl, peraeMoit
3a7a4yd, BBICKA3bIBATh WJAEH, HAIIEJICHHBIC HA IIOMCK pEIICHUS, COIOCTABIATH CBOM CYXACHHUS C
CYXIEHUSIMH JIPYTUX YYaCTHHUKOB JHallora, OOHapyXMBaTh pa3IU4Me€ M CXOJCTBO MO3MLIMH, B
KOppeKTHOH (popMme GpopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NpPEJCTAaBIATh  pE3yAbTaThl  pEIICHHs 3aJauyd, HKCIEPUMEHTAa, MCCIEOBaHUs, IPOEKTa,
CaMOCTOSTENILHO BBIOMPATh (popMaT BBICTYIUICHHS C YYETOM 3ajad INpEe3eHTAllMd M OCOOCHHOCTEH
ayJAUTOPUH;

MOHUMATh U WCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIAMBUAYAJIbHON PabOTHI IPH pEIICHUN
y4eOHBIX MaTeMaTW4YeCKHX 3aJad, IPUHUMATh IeJlb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATH
OpTaHM3aLII0 COBMECTHOW pabOoThI, pacrpeaensiTh BUABI paboT, 10roBapuBaThes, 0OCYKIaTh MPoLECC U
pe3yabTar paboThl, 0000IIAaTh MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBATh B TPYMIIOBBIX (hopmax paboThl (00CYkaeHHS, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBHUA C IPYTMMH UJICHAMHU
KOMaH/Ibl, OIICHWBATh KAadecTBO pe3yiabTaTa M KadyecTBO CBOEro BKJIaga B OOMMH pe3ynpTar IIo
KpUTEPHIM, CHOPMYIUPOBAHHBIM yJaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS
Camoopranuszaumus:

BBISIBIISATH MIPOOJIEMBI Ul PEIIEHUS B JKU3HEHHBIX M YYEOHBIX CHTYallUsX, OPHEHTUPOBATHCA B
Pa3IMYHBIX MOAX0aX MPUHATHS pelieHni (MHANBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3a1auu (WM ero 4acTh), BEIOUpATh CIIocoo
pelieHrs ¢ y4€TOM HMEIOLIUXCSl PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4€TOM HOBOU HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJaJeTh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yibTara peIieHus
MaTeMaTHYeCKOH 3a7jaun, CAMOMOTHBAIIMH U PeIIEKCUH;

IIPEIBUJIETh TPYJHOCTH, KOTOPBIE MOT'YT BOSHMKHYTh IIPU PELIECHUH 3a/1a4l, BHOCUTh KOPPEKTHBbI
B JICSITENIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbHCTB, HAlJICHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JACSITEIbHOCTH MOCTABICHHOM LENU U YCIOBHUSIM, OOBSICHSITD
MPUYMHBI JOCTH)KEHUS WU HEIOCTHKEHMSI 11eJId, HaXOAUTh OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BBIpaXKaTh MOILUH MPU HU3YYEHUU MATEeMAaTUYECKUX OOBEKTOB U (PaKTOB, JaBaTh 3MOIMOHAILHYIO
OLIEHKY pEILIEHUS 3a7auu.

INPEAMETHBIE PE3YJIBTATHI

K koHIty o0yuenus B 7 kjiacce o0y4Jaromuncs MOXY4UT CIEAYIOIINE PEAMETHbIC pe3yJIbTaThl:



Yurath MH(OpPMAIHIO, MIPEICTABICHHYIO B TaOJMIIaX, HA JAWAarpamMMmax, MPeJICTaBlsATh JaHHbIC B
BH/JIC TAOJIHI], CTPOUTH CTOJOMKOBBIE (CTOI0YATHIC) U KPYTOBBIC JUATPAMMBI 110 MACCUBaM 3HAYCHUH.

OnwuceIBaTh U MHTEPIPETUPOBATH pealIbHBIC YHUCIIOBBIC JaHHBIC, MPEICTABICHHBIC B Ta0NIMLAX, HA
nuarpaMmax, rpadukax.

Hcnonb3oBaTh AN ONHMCAHUS  JAQHHBIX ~ CTaTUCTHYECKUME  XapaKTEPUCTUKU:  Cpe/iHee
apudmernyeckoe, MeraHa, HauOOJIbIIEe U HAaMEHbIlIee 3HAYCHMU s, pa3Max, KBapTUIIH.

Hmerb mpencTaBieHHE O JIOTMYECKMX YTBEPXKICHHMSX U BBICKAa3bIBAaHHUSX, YMETh CTPOUTH
oTpullaHusl, (OPMYIHPOBATH YCIOBHbIE YTBEPXKICHHUS IPH PEIICHUU 3a/1ad, B TOM YHUCIE U3 JPYrHX
yu4eOHBIX KYpCOB, HMETh NPEICTAaBICHHE O TEOPEMax-CBOMCTBAX U TeopeMax-NpHU3HaKax, O
HEO0OXOIMMBIX M JIOCTATOYHBIX YCIOBUSX, O METO/IE JOKA3aTEIbCTBA OT MPOTUBHOTO.

HMMers mpencraBiieHHE O CIIy4allHOM M3MEHYMBOCTH Ha IpUMEpax Pe3yJbTaTOB U3MEPEHUH, LIEH,
(bu3NYeCKUX BEJIWYUH, AHTPONOMETPUYECKHX MJAHHBIX, HMETh MPEACTAaBIECHHE O CTaTHUCTUYECKOU
YCTOMYUBOCTH.

Hcnonp30BaTh A ONMUCAaHUS JAHHBIX YacTOThl 3HA4YEHHM, TPYyNIUPOBAaTh JaHHbBIE, CTPOUTH
THCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBath rpadbl 1s pelieHus 3ajad, UMETh MPEACTaBICHUE O TePMUHAX TeOpuu Ipados:
BeplIMHa, pedpo, Iemb, IHUKJI, MyTh B rpade, MMeTh npezacraBieHue o0 oOxoxe rpadpa u o0
OPUEHTHUPOBAHHBIX rpadax.

K xonIty 00yuenus B 8 ki1acce 00y4Jaromuiics MOTYyYUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

OnepupoBarTh NOHATUSIMU MHOXECTBA, ITOJMHOKECTBA, BBINOJIHATH ONEpaIliy HaJ MHOKECTBaMHU:
o0beIMHEHNE, TIEpeceUeHHEe, MEePEUnCIsITh dJIEMEHThl MHOXKECTB C HCIIOJIb30BAHUEM OPTraHU30BAaHHOTO
nepebopa 1 KOMOMHATOPHOTO MIPAaBUIIAa YMHOXKEHUSI.

Haxonuth BEpOSTHOCTH CIy9alHBIX COOBITHH B CIIY9alHBIX OIBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCIIE B OINBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU,
MMETh TIOHATHE O CIIy4aiiHOM BbIOOpE.

OnuceiBaTh JaHHBIE C TOMOIIBI0 CPEAHWX 3HAYCHUW W MEp pacceuBaHUs (IUCTEpCUS W
CTaH/IapTHOE OTKJIOHEHHE). YMETh CTPOUTh W HHTEPIPETUPOBATH AHAarpaMMbl pPacCEUBaHUs, HMETb
MPEJICTABJICHHE O CBSI3U MEXy HAOIIOJAaeMBIMU BETMUYNHAMH.

Hmets mpezcraBiieHue o AepeBe, O BepuIMHaX U pEOpax AepeBa, UCIOJNb30BAHUM JEPEBHEB MPHU
pEIIeHNH 3a/1a4 B TEOPUH BEPOSTHOCTEH, B PYTUX yUYEOHBIX MATEMAaTHIECKUX KypcaxX U 3a/1a4d U3 JPYTUx
Y4eOHBIX TIPEIMETOB.

OnepupoBarh MOHSATHEM COOBITHS KaK MHOXKECTBA DJIEMEHTAPHBIX COOBITHI CITy4ailHOTO OTBITA,
BBITIOJHATh OMNEpallMyd HaJl COOBITUSMH, HCIIONIB30BaTh NpPU PEUICHUM 3aJad AuarpaMmbl Oiinepa,
YHCIIOBYIO MPSAMYIO, IPUMEHATH (POPMYITY CIIOKEHHUS BEPOSITHOCTEH.

[Tonb30BaTbcs MPaBUIIOM YMHOXKEHHSI BEPOSITHOCTEH, MCIONb30BaTh E€PEBO Ui MPEACTaBICHUS
CIIy9aifHOTO OIIBITA MPH perieHnn 3a1ad. OneprupoBaTh MOHATHEM HE3aBUCUMOCTU COOBITHIA.

K koHIy o0yuenus B 9 kjiacce o0y4yaromunics MOIXY4UT CIEAYIOIINE PEAMETHBIC pe3yJIbTaThl:

[Tonb30BaTbcss KOMOMHATOPHBIM MPABUJIOM YMHOKEHUS, HAXOJUTh YUCIO MEPECTAHOBOK, YHCIIO
COquaHHﬁ, MMOJIL30BATHCA TPCYTrOJIbHUKOM ITackans Ipu pCUICHUU 3a/1a4, B TOM YHUCJIC Ha BBIYHUCJIICHUC
BEPOSITHOCTEH COOBITHIA.

Hcnonp30BaTh MOHATHE TE€OMETPUYECKOM BEPOSTHOCTH, HAXOAWUTh BEPOSITHOCTH COOBITHUH B
OTIBITaX, CBA3aHHBIX CO CIy4YailHBIM BEIOOPOM TOYEK U3 IIIOCKON (UTYpBI, OTpE3Ka, AJITUHBI OKPYKHOCTH.

HaXOI[I/ITB BCPOATHOCTHU CO6BITHI>'I B OIIbITaX, CBA3AHHBIX C UCIBITAHUAMU OO JOCTUKCHUA IICPBOI'O
ycIiexa, B CepHsaX UCIbITaHUN bepHymin.

HNwmets npeaACTaBJICHUC O CJIy‘-IElﬁHBIX BCIIMYHNHAX U OIIO3HAaBAaTh CJIy‘-I&fIHBIC BCIIMYHNHBI B ABJIICHUAX
OKpPY)KAIOILIET0 MHpa, ONEpPUPOBATh IOHATHEM «paclpeiesieHue BEPOSTHOCTEH». YMETh CTPOHTH
pacnpeaciiCHu-d BepOHTHOCTeﬁ 3HAa4YCHUN cnyqaﬁHHx BCJIMYHMH B U3YUCHHBIX OIIbITAX.

Haxomuth MaTemaTHueckoe 0KMJIaHUE U JUCIEPCUI0 CIIy4alHON BETUMYMHBI MO paclpeeseHulo,
IIPUMEHATH YUCIIOBBIE XaPAKTEPUCTUKH U3YyUEHHBIX PACIPEACIICHUN IIPU PEILICHUH 3aa4.



Hmetb mpencTaBieHHE O 3aKOHE CIy4YalHBIX 4YHCEI Kak O MpOSBICHHUH 3aKOHOMEPHOCTH B
CITy4ailHOW M3MEHYMBOCTH, TOHUMATh MaTeMaTn4ecKoe 000CHOBaHNE OIM30CTH YaCTOTHI U BEPOSITHOCTH
coObITHs. VIMETh MpeIcTaBIeHHE O POJIH 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIeCTBE.



TEMATHYECKOE INTAHUPOBAHHUE
7 KVIACC

KouunyecTBo 4yacoB JJIeKTPOHHbBbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/n NMPOrpaMMblI Bcero Kontpoannere | - TlpaxTudeckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
[[Bubmmoreka [IOK
1 [IpencraBnenue gJaHHBIX 4 https://m.edso0.1u/596d81
4c]
bu6mmoreka [IOK
2 OmnucarenpHas CTaTHCTHKA 8 1 https://m.edsoo.ru/596d81
4c
bu6mmoreka [IOK
3 CryuaiiHast ©3MEHUYHBOCTh 5 1 https://m.edso0.1u/596d81
4c
but6mmoreka [IOK
4 Beenenue B Teoputo rpagos 4 https://m.edso0.1u/596d81
4c
but6mmoreka [IOK
5 Jloruka 3 https://m.edsoo.ru/596d81
4c
B 0TA CIVIAHHON but6mmoreka [IOK
6 CPOATHOCTE 1 HACTOTA CIyHaHOor 5 1 https://m.edsoo.ru/596d81
coOBITHS
4c
oBTopeHIe. 0606MeHNE but6mmoreka [IOK
7 OBTOPCHHUE, HICHAC, 5 1 https://m.edsoo.ru/596d81
CUCTEMAaTH3aIHsl 3HAHHHA Ac
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

IHOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
Ne KoanyecTBo yacoB JMara DJIeKTPOHHbIe U (pPOBbIE
B Tema ypoka oOpa3oBaTe/ibHbIE
w/n yp Beero KonTpoabubie | IlpakTuueckue w3ydenus p
padoThbI padoTsI pecypcbl
[IpencrasneHue TaHHBIX B BUJIE
Ta0IuUII, TUarpamMM. 3aroIHEHNE
1 Ta6ny1u’ ﬂTeHII?Ie 1 MIOCTPOCHHUE 1 1 nenens bubmorexa LIOK
H’ P a https://m.edsoo.ru/a88f7814
CTOJOUKOBBIX (CTONOYATHIX)
KPYTOBBIX THarpamm
[IpencrasneHue TaHHBIX B BUJIE
Ta0IuUII, TUarpamMM. 3aroIHEHNE
2 Ta6ny1u’ ﬂTeHII?Ie Y TIOCTPOEHHUE 1 2 nenens bubmorexa [IOK
H’ P https://m.edsoo.ru/e62067fb
CTOJOUKOBBIX (CTONOYATHIX) U
KPYTOBBIX THarpamm
3 Urenue rpaduKoB peaibHBIX 1 3 Henens bubmuorexa [JOK
MIPOIIECCOB https://m.edsoo.ru/4d0faa6e
[TpakTudeckas pabota 1mo Teme
"N3Breuenue nHpopmanuu u3
4 HATDAMM I Ta6J;11)/I pMart 1 1 4 Henens bubmuorexa [JOK
Amarp H’ https://m.edsoo.ru/6¢3ecb60
WCIIOIb30BaHUE U UHTEPIPETAIUS
TaHHBIX"
OnucarenbHas CTaTUCTHKA!
5 cpenHee apupMeTHIECKOe 1 > Hezens bubmorexa [IOK
pea p ’ https://m.edsoo.ru/57d8fc60
MeaHa
OnucarenbHas CTaTUCTHKA! 6 HeTels bubmuorexa [JOK
6 cpenHee apu(MEeTHIECKOE, 1 a https://m.edsoo.ru/9a0b642
MeauaHa b
OnucarenbHas CTaTUCTHKA! 7 Heneis bubmuorexa [JOK
7 pasmax, HauOoJibIee u 1 a https://m.edso0o.ru/966e49b
HAaWMEHBIIIee 3HAUCHUS, KBAPTHIIN 2
] OnucarenbHas CTaTUCTHKA! | 8 Hemens Bbu6nuoreka [JOK

pasmax, HauOoJIbIee U

https://m.edsoo.ru/ba63c623
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HAaMMCHBUICC 3HAUCHU A, KBAPTHUIIN

OmnucarenbHas CTaTHCTHKA:

MPEJICTABJICHUE CIYyYaHOMN

9 A3MAX. HAHGOILIIEE 1 9 Henens bu6mmoreka [IOK
P ’ https://m.edsoo.ru/5749cab3
HaWMEHbIIICE 3HAUCHH S, KBAPTUIIN
OnucarenbHas CTATUCTHKA: Bubmorexa [IOK
cpelHee rapMOHUYECKOE, CpeHES 10 Henensa
10 pel P > Cpell & https://m.edsoo.ru/366b6dc
TapMOHHMYECKOE YUCITOBBIX 4
JTAHHBIX 4
OmnucarenbHas CTATUCTHKA:
1 cpeaHee rapMOHUYECKOE, CpEeIHEE 11 menenst | bubmuoreka [JOK
rapMOHUYECKOE YHCIOBBIX https://m.edsoo.ru/dfd9c324
TAHHBIX
[TpakTrueckas paboTa Mo Teme 12 Hexens bubmuorexa [JOK
12 "OmnucarenbpHasi CTATUCTHAKA: A https://m.edsoo0.ru/6535271
npakThyeckas padora" 0
13 menenst | bubmuoreka [JOK
13 O060011eH1Ee, KOHTPOJIb
m i P https://m.edsoo.ru/79af6439
[IpuMmepsl cinydaiiHOU
W3MEHYMBOCTH MPU U3MEPCHUSX, B 14 nenens | Bubmmorexa [[OK
14 MacCOBOM IIPOHU3BOJICTBE.
P Hv https://m.edsoo.ru/8dd42cc3
Tennennuu u cydaitHbie
KoJe0anus
I'pynnupoBka JaHHBIX,
MPEJICTABICHUE CIyYaHOMN 15 venens bubmuorexa [JOK
15 W3MEHYUBOCTH C IIOMOILBIO A https://m.edsoo.ru/3c0bd4b
nuarpaMm. YacToThl 3HAUYCHHI; 0
CTaTHCTUYECKasl yCTOMUYHNBOCTh
I'pynnupoBka JaHHBIX,
MPE/ICTABICHHE CIIyYAHHOH 16 nenens | bubmmoreka [JOK
16 U3MEHUYHUBOCTH C IIOMOIIBLIO
m . https://m.edsoo.ru/ea2ce501
nuarpaMm. YacToThl 3HaYEHU;
CTaTHCTUYECKasl yCTOMUYHNBOCTh
17 I'pynnupoBka JaHHBIX, 17 nenens | bubmmoreka LIOK

https://m.edsoo.ru/e29df281
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N3MEHYHUBOCTH C IIOMOIIIBIO
nuarpaMm. YacToThl 3HAUYCHU;
CTaTUCTUYECKAs] YCTOUYUBOCTh

[IpakTrueckas pabora mo Teme 18 Henens bubmorexa LIOK

18 " P . P o a https://m.edsoo.ru/871e206

CrnyuaiiHast ”3BMEHYHBOCTD )

I'pad, Bepmuna, pedbpo. CteneHnb
BepumHLL. ucno peoep 19 nenens | bubmumoreka [IOK

19 CYMMAPHAA CTCIICHE BEPILHH, https://m.edsoo.ru/0c7e8b7b
[TonsaTue o cBs3HbIX rpadax. [Tytu — ]
B rpadax
H?rm i kel O0x0x rpada 20 mepenst | bubmmoreka [JOK

20 (oiinepos myrs). Iownsrue 06 https://m.edsoo.ru/2c0bf93e
OPHUEHTUPOBAHHOM Tpade o )
Heru n nuxnsl. O6xox rpada 21 Hexens bu6mmoreka [IOK

21 (atinepoB nyTh). [loHsTHE 00 a https://m.edsoo.ru/4,0114E
OPHUEHTUPOBAHHOM Tpade +24

2 Pemrenue 3agad ¢ mOMOIIBIO 22uenens bu6mmoreka [IOK
rpa¢os https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepxxaeHus u
BbICKa3bIBaHUsA. OTpHUIlaHNE 23 nenens | Bumorexa [IOK

23 YTBCPIUICHIT, YCIOBHEIC https://m.edsoo.ru/9dda4ad6
YTBEPKICHUS, OOpaTHBIC U
PaBHOCHIIbHBIC YTBEPIKICHHS

24 Heo0OxomuMble ¥ TOCTATOYHBIE 24 menens | bubmnoreka [JOK
YCIJIOBHSI, CBOMCTBA M IPU3HAKH https://m.edsoo.ru/a9b5e432
TpoTnBononoxHeLe 25 menens | bubmnoreka [JOK

25 YTBEPKACHHUS, TOKA3aTEIbCTBA OT https://m.edsoo.ru/1239683
MIPOTUBHOTO — ]
CorvaaitHeLi 5K ( ) 2 bu6mmoreka [IOK

26 AIYHAHHBI SKCTICPHMCHT (OLbIT Heae https://m.edsoo.ru/07a776d
U CIy4aiHOE COOBITHE 5

27 BepositHOCTB 1 yacToTa 27 menens | bubmmoreka [JOK

CIIy9aifHOTO COOBITHS

https://m.edsoo.ru/6a92f7e2
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https://m.edsoo.ru/871e2062
https://m.edsoo.ru/871e2062
https://m.edsoo.ru/0c7e8b7b
https://m.edsoo.ru/2c0bf93e
https://m.edsoo.ru/4,0114E+24
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
https://m.edsoo.ru/07a776d2
https://m.edsoo.ru/6a92f7e2

78 BepositHOCTB 1 yacToTa 1 28 Henenst | bubmmoreka [JOK
CIIY9aifHOTO COOBITHS https://m.edsoo.ru/5fccf45c¢
29 EOZ;TﬁiJ;:i;pO:gf;z HHBIX 1 29 meziens | bubmiorexa LIOK
P N A P https://m.edsoo.ru/f5625aef
COOBITHIA B IPHPOJIC U B OOITIECTBE
| Mo ptiome | 0| Bimorea 10K
P . " https://m.edsoo.ru/c86ael45
CIIY9aifHOTO COOBITHS
| omorse n cbotune. 1 S| Bimorea 10K
pel A ) https://m.edsoo.ru/fdd3ead4
OmnucarenbHas CTATUCTUKA
| omorsencbotune. 1 2| Bimorea 10K
pel A ) https://m.edsoo.ru/c154al41
OmnucarenbHas CTATUCTUKA
[ToBTOpeHUE 1 0600IICHNE. 33 Heness bubmmoreka [JOK
33 BepositHOCTh CitydaitHOTO 1 A https://m.edsoo.ru/218b963
COOBITHS d
[ToBTOpeHUE 1 0600IICHNE. 34 Heness bubmmoreka [JOK
34 MHOkeCTBa U IOIMHOKECTBA. 1 a https://m.edsoo.ru/55ab089

DeMeHTHl Teopuu rpadoB

b

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34
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https://m.edsoo.ru/5fccf45c
https://m.edsoo.ru/f5625aef
https://m.edsoo.ru/c86ae145
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https://m.edsoo.ru/c154a141
https://m.edsoo.ru/218b963d
https://m.edsoo.ru/218b963d
https://m.edsoo.ru/55ab089b
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MMPOBEPAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI

7 KIIACC

Kon . .

HDOBEDSEMOL0 IIpoBepsieMble mpeaMeTHbIE Pe3yJabTaThl OCBOEHHSI OCHOBHOH 00pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOIO
poBep 0011ero o0pa3oBaHus

pe3yjabTara

5 BeposTHOCTh U cTaThCTHKA

51 Yurate uH(pOpMaLKIO, MPEICTAaBICHHYI0 B Ta0NHIaX, Ha JuWarpaMMmax, MPeACTaBisATh JAaHHbIE B BUJIE TaOJMHII,
' CTPOUTH IUarpaMMBbl (CTOJIOMKOBBIC (CTOIOYATHIE) U KPYTOBBIC) IO MACCUBAM 3HAYCHHIA

59 OnuceiBaTh M WHTEPIPETHPOBATH pPeallbHBIC YHCIOBBIC JaHHBIC, MPEACTAaBICHHBIC B TaOMUIAX, HA AMArpaMMax,
) rpadukax

53 Hcnonp30BaTh A ONUCAHMS JAHHBIX CTAaTHCTUYECKUE XapaKTEpUCTHKU: cpefHee apudmeTrnyeckoe, MeauaHa,
' HanOOoJIbIIIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max

54 NMeTs mipenicTaBieHne 0 CiydaiiHON N3MEHYMBOCTH Ha MPUMeEpax IeH, PU3NIECKUX BEITUYHH, aHTPOIIOMETPHUIECKHIX
’ JTAHHBIX, UMETh MPEACTABICHHUE O CTATUCTUYECKON YCTOMUYUBOCTH

8 KUIACC

Kon . .

HDOBEDSIEMOLD IIpoBepsiemble mpeaMeTHbIEe Pe3yJbTAThl OCBOEHHSI OCHOBHOW 00pa3oBaTe/ibHOIl MPOrpaMMbl OCHOBHOIO
poBep 0011ero 00pa3oBaHus

pe3yjabTara

5 BeposaTHOCTh U cTaThCTHKA

51 N3Bnekate u mnpeoOpa3oBbIBaTh HHGOPMAIMIO, TPEACTABICHHYI0O B BHIE TaOJMIl, guarpamMm, TrpaduKoB,
) MPEJICTABIISITh TAHHBIC B BUJIE TAOJHII, TUarpamm, rpaukoB

59 OnuceiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKUX MOKa3aTeNiel: CpeHUX 3HAYEHUUW U Mep pacceuBaHus (pa3max,
) JUCTIEPCHUs U CTAaHJIAPTHOE OTKJIOHEHHUE)

53 Haxonuth 49acTOTBI YMCIOBBIX 3HAYEHWM M YaCTOTHI COOBITHM, B TOM 4YHCJE TO pe3yjbTaTaM H3MEPECHHH |
' HaOIIOEHUI

5.4 HaxoauTte BepOsSTHOCTH CIy4ailHBIX COOBITHI B ONBITAX, 3HAas BEPOSATHOCTHU AJIEMEHTAPHBIX COOBITHH, B TOM YHUCIIE B
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OIbITaX C PABHOBO3MOXXHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMHU

5.5 Hcnonb3oBath rpadudecKkre MOICIH: IEPEBO CIYIAHOTO SKCIIEPUMEHTA, IUarpaMMbl Dijiepa, YiucIoBas mpsmas

56 OnepupoBaTh NOHATUSMU: MHOYKECTBO, IOJMHOYXECTBO; BBIIOJIHATh OTepaluK Hajl MHOKECTBAMMU: o0BbeIMHEHNE,
nepeceveHue, TONOJIHEHNUE; IEPEUUCIISITh JJIIEMEHThl MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB

57 Hcnonb3oBath rpadguyueckoe IpeacTaBICHUe MHOKECTB U CBS3EH MEXy HUMH JJIsl OTTMCAHUS TIPOIIECCOB U SIBIICHUH,
B TOM YHCJI€ IPU PEIICHUH 3a]]a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U KypCOB

9 KJIACC

Koa . .

e Ins IIpoBepsiemble TNpeaMeTHbIE Pe3yJbTAThI OCBOEHHMSI OCHOBHOH 00pa30BaTe/IbHOW NPOrpaMMbl OCHOBHOIO

peyanTaTa 0011ero o0pa3oBaHus

5 BeposTHOCTB U CTaTUCTUKA

51 W3Bnekath W mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX HCTOYHUKAX B BHUAC TaOmuIl,
Juarpamm, rpa@ukoB, NPeACTaBIsATh JAHHBIE B BUIE TAOJIUI, 1UarpaMM, TpaduKoB

59 Pemarp 3amaun opraHM30BaHHBIM MEepeOOPOM BapHAHTOB, a TAaKXKE C MCIOJb30BAHHEM KOMOMHATOPHBIX MPAaBHI U
METOJIOB

53 Hcnonp3oBarh onucaTenbHble XapaKTEPUCTUKH ISl MACCUBOB YMCJIOBBIX JIAHHBIX, B TOM YHCJIE€ CPEIHUE 3HAYCHUS U
Mepbl PACCEUBAHMS

54 HaxoauTb 4acToThl 3HaU€HUHN U YaCTOThI COOBITHS, B TOM YHUCIIE MOJIb3YSICh Pe3yabTaTaMH IPOBEAEHHBIX U3MEPEHUI
1 HAOJIIO IeHUIT

55 HaxomuTh BEpOATHOCTH CIydyalHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM YHCIIEC B OIMBITaX C PAaBHOBO3MOXKHBIMH
9JIEMEHTAapHBIMU COOBITUSMHU, B CEPUSX UCIBITAHUI J10 MIEPBOTO yCIexa, B CepUsiX UcHbITaHuil bepHynnu

5.6 NmeTs ipeacTaBiieHre 0 CIy4allHOW BEJIMYMHE U O PACPEICICHUN BEPOSTHOCTEHN

57 HmeTh nmpencTaBieHne 0 3aK0OHe OOJIBIIUX YMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4ailiHON M3MEHYUBOCTH U

0 POJIM 3aKOHA OOJIBIIMX YKHCET B IPUPOJIE U 00IIeCTBE
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
5 BepositHOCTB 1 cTatucTuka
[IpencraBnenne MaHHBIX B BUAEC TaOmWIil, Auarpamm, rpadukoB. 3amoTHEHHE
51 TaONMI, YTEHWE W TIOCTPOEHHE JuarpaMMm (CTOJIOMKOBBIX (CTOJOYATHIX) H
) KpYyroBbix). UTeHne rpadukoB peanbHBIX IporeccoB. M3Bieuenne nHpopMauu
U3 arpamm M TabJnll, UCTOJIb30BaHUE U UHTEPIPETAIHs TaHHBIX
OnucarenbHass CTaTUCTUKA: CpeaHee apudMeTHYecKoe, MeuaHa, pa3Max,
5.2 HauOoJbIllee W HaWMEHBIIEe 3HAYCHUS HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHYHUBOCTH
Cry4aifHBIi SKCIIEpUMEHT (OMBIT) W CllydailHOoe coObiTHe. BeposTtHOCTh U
53 yacTtoTa. Poib MalloBEpOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHIA B IPUPOJIC
u B obniectBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. Crenenp BepiuHbl. Yncmo pédep u cymmapHasi CTETICHb
54 BepmnH. Ilpeacrasnenue o cessHocTH rpada. Lenu um nuknel. Ilytu B rpadax.
' O6xon rpada (vimepoB myTh). IlpeacraBnenne 00 OpHEHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momonisto rpados
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
5 BeposTHOCTB M cTaTnCcTHKA
5.1 [IpeacraBneHne TaHHBIX B BUJIE TAOJINII, TUarpaMm, rpad)uKoB
59 MHOXecTBO,  3JIEeMEHT  MHOXECTBa,  MOAMHOXecTBo.  Omnepauuud  Haj
) MHOXECTBaMU: 00bEJMHEHUE, IEPECEUCHUE, TOTIOJIHEHHE
53 CpolicTBa omnepauuii HaJ MHOXXECTBaMHU: IEPEMECTUTEIBHOE, COYETATEIBHOE,
) pacnpeenuTenbHOe, BKIIOYCHHS
54 Hcnonb3oBanue rpaduyueckoro NpPeACTaBICHUS MHOXKECTB JJS  OMHCAHUS
) peabHBIX MPOLIECCOB U SBJICHHI, PU PEIICHUH 3aau.
55 N3mepenne paccemBanus naHHbIX. Jlucmepcuss W CTaHJAPTHOE OTKJIOHEHUE
' YUCJIOBBIX HAOOPOB. /[narpamma paccenBaHus
DneMeHTapHbIe COOBITHS CiydaitHOTO ombiTa. CitydaitHeie coObITHsI. BeposTHOCTH
56 coObiTuii. OmBITBI €  PABHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMH  COOBITHSIMH.
' Crnydaiiaplii  BeIOOp. CBSI3b  MEXIYy MAaJOBEPOATHBIMH M TPAKTHYCCKH
JOCTOBEPHBIMH COOBITUSIMH B IIPHPOJIE, OOIIIECTBE M HAyKe
HepeBo. CBoiicTBa AEpEeBbEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE BUCSYEU
5.7 BEPIIUHBI, CBSA3h MEXKIY YUCIIOM BEPIIMH U yuciaoM pédep. [IpaBuino ymMHOKEHUS.
Pemenwue 3anay ¢ momorisio rpados
5g [TporuBononoxueie coObiTUsA. uarpamma Ditnepa. O0ObequHEHUE U TIEPECCUCHHE
' coObrTuii. HecoBmecTtHbie coObITHs. DOpMmysia cl10KeHUsI BEPOSITHOCTEH
5.9 YcnoBHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucrumpie cOObITHS
510 [IpencraBienue skcrepuMeHTa B BHJE JiepeBa. PeleHue 3amauy Ha HaXOXKIACHHE
' BEPOSITHOCTEH C MOMOIIBIO JIepeBa CIIy4allHOTO SKCIIEPUMEHTA, AuarpaMm Diliepa
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9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

5 BepositHOCTB 1 cTatucTuKa

51 [IpencraBnenrie NaHHBIX B BUJE TaOJHUIl, auUarpamm, rpadukoB, WHTEPIIPETALHS
JTaHHbIX. UTeHne u nocTpoeHue Taliull, JuarpamMmm, rpa@ukoB M0 pealbHbIM JaHHBIM

5.2 [TepecTanoBku u hakTopuan

5.3 CoueTtaHus M YUCIIO COYETaHUU

5.4 Tpeyronbuauk [lackans. Pemenne 3agadu ¢ ucnoyib30BaHEeM KOMOMHATOPUKH

55 ['eomeTpuyeckas BeposTHOCTh. CiydailHbIM BHIOOp TOUKH U3 (PUTYpHIHA TIIIOCKOCTH,
U3 OTpe3Ka U U3 AYT'M OKPYKHOCTH

5.6 Wcneitanue. Yenex u Heynauya. Cepus UCIBITAHUN 10 IEPBOTO ycrexa

57 Cepus wucneitanuii bepHymnn. BepostTHOCTH COOBITMI B CepUM  UCHBITAaHUNA
bepnynnu

5.8 CnyyaliHasi BeJIMYMHA U pacpeieICHUE BEPOSTHOCTEHN

59 Maremarnueckoe oxunganue u aucnepcus. [Ipumepsl MaTeMaTHYECKOTO OKHJIAHUS
KaK TEOPETUYECKOT0 CPEAHET0 3HAUCHHUSI BEJIMUMHBI

510 Marematrnueckoe 0KUJAHUE U TUCIIEPCHUS CIyYalHON BEJIMYUHBICUUCIIO YCIIEXOB B

cepuu ucnbiTaHui bepHymmm»

5.11

[TonsiTue o 3akoHe OONBIIMX yucen. 3MepeHne BEpOATHOCTEH C TTOMOIIBIO YacTOT.
Ponp 1 3HaueHNE 3aK0Ha OOJIBIITUX YUCEIl B TPUPOJIC U OOIIEeCTBE
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IMPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOH OBPA3OBATEJBHOM TIPOTPAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGoBaHMSI K NpPeIMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEePSIeMOr0  OCHOBHOW  00pa30BaTe/IbHOW  NMPOrpaMMbl  OCHOBHOIO  001Iero
TpeOOBaHUsI o0pasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOKECTBO, ONEPALIUN
HaJ MHOXECTBAMM; YMEHHUE ONEePUPOBATh NOHATUAMU: Irpad, CBI3HBIN rpad,
1 JEPEBO, LUKJI, IPUMEHATh MX NPU PELIEHUM 3a]a4; YMEHUE HCII0JIb30BATh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB JUIsl ONHUCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUHN, P PEIICHUH 33124 U3 APYTHX YIEOHBIX PEIMETOB

YMeHHe ONnepupoBaTh IOHATUAMU: OIpPEACIICHHE, AaKCUOMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHUE  paclo3HaBaTh  HMCTHHHBIE WM JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTH NPUMEPBI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHMS BBICKA3bIBAHUN

YMeHue onepupoBaTh MOHSATUSMHU: HATypaJbHOE 4YHCIO, MPOCTOE U
COCTAaBHOC YUCJIO, ACIIMMOCTb HATYPAJbHBIX YHUCCI, IIPU3HAKU ACIUMOCTH,
11eJI0€ YKCJIO, MOIYJb YHCIIa, OOBIKHOBEHHAsI IPO0b M JeCATUYHAsT JpOOb,
CTaHI[apTHI:II\/'I BUJ 4uCJa, pallMOHAJIbBHOC YUCII0, UPPALIUOHAIIBHOC YHCIIO,
apuMETUYECKH KBaJpaTHBIH KOPEHb, YMEHHUE BBIMOJIHATH JCUCTBHUS C
YucCiiaMHu, CpaBHUBATH W YIOPAAOYMBATHL 4YHCJId, ONPCACTABJIATH 4YHCJIA Ha
KOOpJMHATHOM MPSIMOM, OKPYIJISATh YHCIA; YMEHHE JeiaThb MPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHHI

YmMmenune OonecpupoBaTh MOHATUAMU: CTCHCHL C MCJIbIM IIOKA3aTCIICM,
aprudMeTUYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alreOpandeckas 1po0b,
TOXKJIECTBO, 3HAKOMCTBO C KOpPHEM HATypadbHOW CTENEeHH OOJbIle
4 €IMHUIIBI;, YMEHHE BBIMONHATH PacdyéThl 1O (GopmysaaM, MpeoOpa3oBaHUs
LENBbIX, JPOOHO-PAlMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHne MHOTOYICHAa Ha MHOXKUTEIH, B TOM YHUCIIE C HCIIOJI30BaHHEM
(dbopMyI pa3sHOCTH KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: UYHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJHOI MEePEeMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pelarbh JIMHEHHBIE W KBaJpaTHblE YpaBHEHUs, JPOOHO-
palMoHaIbHBIE YPABHEHUS C OTHOM MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
5 yYpaBHEHHMIA, TMHEHHBIC HEPABEHCTBA M UX CHUCTEMBI, KBaJIpaTHbIE U APOOHO-
palroOHaIbHBIE HEPABEHCTBA C OAHOW MEPEMEHHOW, B TOM YHCIE IPHU
pelIeHnH 3a1ad U3 JAPYrux NPEeAMETOB M IPAKTHUECKHUX 3ajad; YMEHHE
UCIIOJIB30BaTh KOOPJAMHATHYIO NMPAMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHNsl pellieHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (yHKIMSA, Tpapuk (QyHKIUH, HYIH
(GYHKINU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,
yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHUS (YHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMU: TIpsMasi  MPOMOPIHUOHAIBHOCTh, JIMHEWHAsS
6 ¢ynkuus, KBaapaTHuuHas (QyHKUOUS, oOpaTHas MPONOPIHOHAIBLHOCTH,
napaboya, runepOoia; yMeHHUE CTPOUTHh Tpaduku QyHKIUN, UCIIOIH30BATh
rpaduKy Ui ONPEAEICHUS CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, s
pelieHus 3agad M3 JIpPYruX Y4eOHBIX MPEAMETOB M pEajJbHOU >KU3HH,
yMEHUE BBIpaXKaTh (HOpMyaMH 3aBUCUMOCTH MEXKIY BEIIMUYMHAMHU

7 YMenue OINCPHUPOBATH MOHATHUAMU: MMOCJICIOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaH

18



U TeoMeTpuYecKass IPOTrpecCHud; YMEHHE MHCIOJb30BaThb CBOMCTBA
NOCJIEI0BATENbHOCTEH, (POPMYJIBI CYMMBI M OOIIEr0 4ieHa MpU pPEIIeHUU
3aJa4, B TOM 4YHUCJIE 3a7a4 M3 JPYruxX y4eOHBIX MPEeIMETOB U peaibHOU
KU3HU

YMeHue pemiath 3a/1a4u Pa3HbIX TUMOB (B TOM YKCJIE Ha MPOIEHTHI, JOIU U
4yacTH, JBWKEHUeE, paboTy, LIEHy TOBapOB M CTOUMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3ala4dl ©3 OOJIACTH YIPABICHUS JHYHBIMH M CEMEHHBIMU
(¢buHaHCaMM); YMEHUE COCTaBIISATh BBHIPAKEHUS, YPAaBHEHUs, HEPAaBEHCTBA U
CHUCTEMbl MO YCJIOBHUIO 3a/laud, HUCCJIEJO0BATh IOJYUYEHHOE pEIICHHE WU
OILICHUBATh MPABAONOI00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHne onepupoBaTh MOHATHIMU: (UTYpa, TOYKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYIOJbHHMK, TpPEyrojJbHHK, pPABHOOCIPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHHUKH, MPSMOYTOJIbHBIN TPEYroJbHHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpEyroJIbHUKA, YETBIPEXYTOJILHUK,
napajiesiorpaMM, poMO, MPSMOYTOJIBHUK, KBaIPaT, TPANCIHsT; OKPY>KHOCTH,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMU; YMEHUE
pemaTh 3aJa4i, B TOM YHCJIEC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TreOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM H3YYEHHBIX CBOICTB uryp u
(dhakToB

10

YMeHHne omepupoBaTh TOHSATHSMH: PAaBEHCTBO (GUTYp, pPaBEHCTBO
TPCYIrOJIbHUKOB; MAapaJUICJIbHOCTh W HNCPHCHAUKYIIAPHOCTL MNPAMBIX, YI'OJI
MEXy MPSIMBIMH, TTEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, ogo0ue Gpuryp,
HOI[OGHBIG TPCYrOJIbHUKH, CHUMMCTPHUSA OTHOCUTCIIBHO TOYKH H HpHMOﬁ;
YMEHHE pAclo3HaBaTh pPAaBEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
[apajuIeIbHOCTb U NEPIEHAUKYIIPHOCT NPSIMBIX B OKPYKAIOLIEM MUPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JUIMHA, PACCTOSHHE, Yroji (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHUKA), IJIOMIA b, YMECHUE OLICHUBATh
pa3Mepsl MPEIMETOB M 0OBEKTOB B OKPY)KAIOIIIEM MUPE; YMEHUE IPUMEHSATh
dbopMyIIBEI IEpUMETpa U TUIOMIAIH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MPSMOYTOJBHOTO Mapajulelenuesia; yMeHue
MPUMEHSATH MPU3HAKUA PAaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMenne  u3zo0pakarb  IUIOCKME  (QUTYpl W HUX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (QUTYpHl OT PYKH, C TOMOINBIO  YePTEKHBIX
WHCTPYMEHTOB H DJIEKTPOHHBIX CPEACTB 0 TEKCTOBOMY WJIM CHMBOJIEHOMY
OTIHCaHHIO

13

YMeHHe OnepupoBaTh IMOHATUSAMU: IPSMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOMU3BEACHHUE BEKTOPA Ha
YUCJIO, CKaJSIPHOE IIPOM3BEACHUE BEKTOPOB; YMEHHE MHCIIOJIb30BaTh
BEKTOPBI U KOOPAWHATHI Ul MPEICTABICHUS JAaHHBIX W PEIICHUA 3a1ay, B
TOM YHCJI€ U3 JPYTUX YYEOHBIX NPEAMETOB U PEATbHOM KU3HU

14

YMeHI/Ie OHepI/IpOBaTB IIOHATUAMU: CTOJIGI/IKOBBIG nu prrOBbIe ,Z[I/IaI‘paMMBI,
Ta0IHIBI, cpeHee apuPMETHIECKOe, MeInaHa, HauOOoIbIIIee U HAMMEHBIIICE
3HAYECHUS, pa3Max  9YHCJIOBOTO Habopa; YMEHHE H3BIIEKATD,
UHTEPIPETHPOBATh M MPeoOpPa30BLIBATh HHPOPMAIIHIO, MPEACTABICHHYIO B
Tab/IMIaX ¥ Ha JUarpaMmax, OTPa)Kalollyl0 CBOWMCTBA U XapaKTEPUCTUKU
pEabHBIX TPOIIECCOB W SBJICHHM, YMECHHE pACIIO3HABaTh W3MCHYHUBBIC
BEJIMYUHBI B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSMHU: CIYYalHBIA ONBIT (CIy4YailHBIN
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OKCTIIEPUMEHT),  JJEMEHTAapHOE€  COOBITHE  (DJIEMEHTapHBIA  MCXON)
CIIy4aifHOTO OTIBITa, CIly4yailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4allHBIX  COOBITHH B ONBITAX  C
PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU CO6BITI/I}IMI/I; YMCHHUC pellIaTh 3aaa4un
METOZIOM OpPTraHW30BaHHOTO Iepedopa W C HCIOJIb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OLECHHBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U
SIBJICHHUI, TTIOHUMAaTh POJIb MPAKTUYECKH TOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITHII B OKPYXKAIOIIEeM MHPE U B KM3HU; 3HAKOMCTBO C TOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET H €ro
POJIBIO B MACCOBLIX SIBJICHUAX

16

YMeHue BbIOMpATh MOIXOASIINN U3y4eHHBIH METO AJISl PEUIeHUs 3a]auu,
IPUBOJIUTH NPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAC U
JKU3HU, paclo3HaBaTh IPOSIBICHUE 3aKOHOB MaTEMaTHUKU B MCKYCCTBE,
ONMCBHIBATh OTJICIIBHBIC BBINAIOIIMECS PE3YyJbTaThl, MOIYYCHHBIE B XOIE
pa3BUTHUsI MaTEMaTHKU KaK HayKH, IPUBOJIUTH MPUMEPbl MaTEMAaTUYECKUX
OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM Y BCEMUPHOUN UCTOPHUH

IHEPEYEHb JJIEMEHTOB COJIEPKAHUAI,

MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1 Yucia 1 BBIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [IpusHaku 1e1MMoCTH HENbIX YUCE

12 OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE MEPHOANYECKHE

) Ipodu

1.3 PanmonaneHbie uncna. ApudMeTrnyecKne onepaluy ¢ pairuoHaTbHBIMI YUCIIaAMH

1.4 JleiictBuTenpHbIe yncia. ApudMETHYECKUE ONIEPAIH C ICUCTBUTEIILHBIMHA YHCIIAMHU

15 HpI/I6nH>KéHUHLIe BBIUHCIICHHUSI, TPaBUJIa OKPYTJICHUS, IPUKHUIKA U OIICHKa pe3yibTaTa
BBIYHCIICHUI

2 AnrebpanyuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpa)KEHHUSI (BBIPAKEHHSI C IEPEMEHHBIMH )

29 Crenenb ¢ 1enbiM nokaszateneMm. CTeneHs ¢ paluoHaIbHBIM NoKa3aTeneMm. CBolcTBa
CTENEeHU

2.3 MHorouneHsl

2.4 Anrebpandeckas 1po0b

25 Apudmernueckuit KOpeH HaTypaJlbHOW cTeneHu. JIeWcTBusS ¢ apupMEeTHYECKUMH
KOPHSIMHU HATYpaJIbHOW CTENEHU

3 YpaBHEHMSI U HEPABEHCTBA

3.1 Ilenbie U 1poOHO-paIOHANIbHEIE ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH

39 enple u papoOHO-palMoHanmbHBIE HepaBeHCTBA. CHCTEMBI H  COBOKYITHOCTH
HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a/1a4

4 YucaoBbIe IOCIEN0BATEILHOCTHU

4.1 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckast 1 TeOMETpUIECKas rmporpeccuu. @opMysna CI0KHBIX IPOIICHTOB

5 DOyHKIUU

5.1. Oynk1us, cnocoObl 3aganus GyHkuun. ['paduk dyakmun. O6IacTh onpeaeneHus u

ITPOBEPAJAEMBIX HA OID9 IIO
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MHOXECTBO 3HaueHui ¢yHkiuu. Hymu dyakumm. [IpoMexyTkyn 3HAKOMOCTOSTHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHHMYMBI (YHKIHU.
Haubonbiiee u HanmeHblllee 3HaUeHNe QYHKINUN Ha IPOMEKYTKE

6 KoopanHatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH
7 I'eomeTrpus

7.1 ['eomerpuueckne GUrypsl 1 UX CBOMCTBA
7.2 TpeyroapHHUK

7.3 MHOTroyrojabsHUKH

7.4 OKpY’>KHOCTb M KPYT

7.5 M3MepeHne reoMeTprui4eCcKiuxX BETUINH
7.6 BekTopsbl Ha I10CKOCTH

8 BeposiTHOCTB U cTaTuCcTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Teopus BeposiTHOCTEH U cTaTHCcTUKA: 7 — 9 Kitacesl: yueOHoe nocobue/ M.P. Bricoukwii, U. B. Slmienko;
nox pea. M.B. Amenko. — 3-e u3x., crep. — Mocksa: [Ipocsemenue, 2023. — 272 c.

METOAUYECKUE MATEPUAJIbI IJI51 YYUTEJIA
Meroandeckoe mocobue K MPEeIMETHON JIMHUM YYEOHHUKOB TO BEpPOSTHOCTH U cratuctuke U. P.
Briconikoro, . B. fAmenko nox pen. . B. Amenko. — 2-e uza., crep. — Mocksa: [Ipocsemienue,
2023. —38c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.fipi.ru/ @UITN— caiit PeaepanbHOr0 WHCTUTYTA MEIarOTHYECKUX U3MEPEHUI, Ha KOTOPOM

pasmenensl gemosepcun OI'D u EI'D u ony6nukoBaHbl OTKpbITHIE OaHKH 3aaanuii [HA.

school-collection.edu.ru — enuHast KoeKIus HU(GPOBBIX 00pa30BATEIbHBIX PECYPCOB.

TEXHOJIOTUU BOOPa30BaHUM.
JlemoBepcusi KOHTPOJBLHOW PadoOThI.

1 BapuaHT

1) Haiinute cpennee apudmMeTnueckoe u pazmMax Habopa YHcer:

A)26,22,25,17,33,19;

ict.edu.ru — ¢enepanpHblii 00pazoBaTenbHBIN MopTan «HPOPMALMOHHO-KOMMYHUKAITMOHHBIE
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B) 11, 3, 24, 28, 45, 37, 13, 17.

2) Haitnute Menuany psijia yucem:

A) 13,11,9, 17, 23,27,10;

B)4,9; 2,5; 5,8; 1,5; 7,3, 3,7

3) OTMeTbTe unciaa HAOOPOB M X MEMAHy Ha YHMCITIOBOM MPSIMON:
7,4,8,1,5,6.

4) B 7 «A» xnacce 30 nereii. JleBouek- 16, manbunkos-14. ITocTtpoiite KpyroByro quarpammy
pacnpezeneHus AeTel B IpymIe.

5) Yyamuecs 7 kacca MocCemaroT MIKOJIbHYI0 OM0IHOTeKy B TeueHue Henend. [1o JTaHHBIM TaOIUIIbI
MTOCTPOMTE CTOJIOYATYIO THArPAMMY.

ILGHI: HCACIN MOHCACIbHUK | BTOPHHK cpcaa YCTBECPr IIsITHUIA

Ko-Bo nereit 18 15 22 19 25
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