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1. COAEP/KAHUE OBYYEHUA

7 KVIIACC

[IpencraBienue NaHHBIX B BUAE TaONHI, [Uarpamm, rpadukoB. 3anojiHeHue Tablull, YTEHHWE U MOCTPOCHHE AUArpaMM (CTOJIOMKOBBIX
(cronmbuaThIX) U KPYroBbIX). UreHne rpaduKoB pealtbHbIX MpoIeccoB. M3BnedeHne nHpopManuy U3 AuarpaMM M TaOJHUIL, HCIOJIb30BAaHUE U
UHTEpIIpETANs JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: cpenHee apupMeTHyeckoe, MeauaHa, pazMax, HauOoJplllee W HaMMEHbIIee 3HAa4eHUs1 Habopa YHMCIOBBIX
naHHbIX. [Ipumepsl cyyaitHOM H3MEHUYUBOCTH.

CnyyaliHbpli SKCIIEPUMEHT (OIMBIT) U ciyyaliHoe coObITe. BeposTHOCTh U yacToTa. Pojib MaoBEpOSATHBIX U MPAKTUYECKU JTIOCTOBEPHBIX
coOBITHIA B IIpHpoO/Ie U B o01iecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedpo. Ctenens BepunHbl. Yncio pédep u cymMMmapHas cteneHb BepiuH. [IpencraBnenue o csi3noctu rpada. Lenu u
uukisl. [Tytu B rpadax. O6xox rpada (sitnepos myTh). [IpencraBienre 06 opueHTHpOBaHHOM rpade. Pemienue 3a1au ¢ moMoIbio rpados.

8 KUIACC

ITpencraBieHue naHHBIX B BUJE TAOIUILL, JUAarpaMm, rpauKoB.

MHO0K€eCcTBO, 2JIEMEHT MHOKECTBA, MOAMHOXKecTBO. Onepanuy HaJl MHOXKECTBaMU: 00beIlMHEHUE, NIepecedeHre, nonoaHenne. CBoicTBa
ornepaluii HaJg MHOXECTBAMM: IIE€PEMECTUTENIbHOE, COuYeTaTelbHOE, pacHpeAeauTeabHOoe, BKIOUeHus. lcmonb3oBaHue rpaduueckoro
IPEJICTaBICHNSI MHOXKECTB JUIsSl OITMCAHMSI pEAJIbHBIX MTPOLIECCOB U SBJICHUM, IPU PEIICHUH 3a]1a4.

N3mepenue paccenBanus JaHHbIX. Jlucnepcus ¥ CTaHJapTHOE OTKJIOHEHHE YHUCIIOBBIX HA0OpOB. J(narpaMMa paccerBaHUsL.

OnemMeHTapHble CcOObITUSL ciay4aiiHoro ombita. CiydaiiHble coOblTud. BepositHocTH  coObITH. ONBITEI € pPaBHOBO3MO>KHBIMHU
3JIEMEHTApHBIMU COOBITUSAMHU. CiydaiHblii BBIOOP. CBS3b MEXKy MaJOBEPOATHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITHUSMHU B MPHUPO/IE,
oOLIeCTBE U HayKe.

JepeBo. CBolicTBa A€peBbEB: €NMHCTBEHHOCTb ITYTH, CYHIECTBOBAHHWE BMCSUEH BEPIUMHBI, CBSI3b MEXKIY YHMCIOM BEPIIMH U YHUCIOM
peoep. [IpaBuno ymHoxxeHus1. Permenue 3amad ¢ moMomibio rpados.

[TpotuBononoxusle coObiTus. [Juarpamma Oitnepa. OO0benuHeHue u mnepeceueHue coObiTui. HecoBmecTHble coObiTHs. Dopmyna
CIIOKEHHSI BEpOSTHOCTEN. YcCioBHas BEepoSTHOCTh. lIpaBuno ymHoxkeHus. HezaBucumbie coOwiTus. [IpencraBieHue sKkcrepuMeHTa B BHJIE
nepesa. Penienue 3a1a4 Ha HaX0XACHUE BEPOATHOCTEN C TIOMOILBIO JIepeBa CIy4yaiiHOTO SKCIIEPUMEHTA, AUarpamMmm Jiiiepa.



9 KJIACC

[IpencraBienue naHHBIX B BUE TaOiHIl, Auarpamm, rpaduKoB, MHTEpHpETalus AAHHBIX. UTEHHE U MOCTPOCHHUE TadIuI], AHArpamM,
rpauKoB 1O peaabHbIM JAHHbBIM.

[lepecranoBku u Qaxtopuan. Coueranuss u uucio coyeranuil. Tpeyronpauk Ilackans. Pemenue 3amad ¢ HMCIONIB30BaHUEM
KOMOWHATOPHKH.

['eomerpuueckast BeposTHOCTh. CllydaifHbIi BEIOOP TOYKHM M3 (PUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY>KHOCTH.

Hcnpitanue. Yenex u Heynada. Cepus ucnbliTaHud 70 niepBoro ycnexa. Cepus ucnbiTanuii beprymin. BepostHocTr coObITHiA B cepun
ucneITaHnui bepryim.

CnydailHass BenMYMHA M paclnpelereHue BeposTHocTed. Maremarnueckoe oxuaaHue u aucnepcus. [Ipumepbl mMaTeMaTHYECKOTO
OKHUJAHUSI KaK TEOPETUYECKOTO0 CPEAHEr0 3HAUEHMsI BEJIMYMHBL. MaTemaTuueckoe OXUAAHWE U JUCHEpPCUs CIydailHOW BETMYMHBI «UHUCIIO
YCIIEXOB B CEpUU UCTIbITAaHUN bepHyinny.

[TonsiTHE 0 3aKOHE OONBIINX YUCeN. MI3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO YacToT. POk 1 3HaUeHHE 3aKOHA OOJIBIIMX YUCEI B IPUPOIC
U 00LIIECTBE.



2. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMbBbI YYHEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHHS IPOrpaMMbl Y4eOHOI0 Kypca «BeposTHOCTbh U CTATUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

IIPOSIBJIIEHUEM UHTEpEca K NMPOILIJIOMY M HACTOSALIEMY POCCUHCKON MAaTEMaTHKHU, IEHHOCTHBIM OTHOLIEHUEM K TOCTHKEHUSAM POCCUI CKUX
MaTeMaTHKOB U POCCUHCKON MaTeMaTH4YECKOH IIKOJIBI, K UCTIOIb30BaHUIO 3TUX JOCTIDKEHHH B APYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W pEATH3allid €ro IpaB, MPEICTaBICHHEM O MaTeMaTHYECKHUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SABJICHUH, NpPOLELYp TPaKAAHCKOro oOlIiecTBa (HampuMep, BBIOOPHI, OMPOCHI), FTOTOBHOCTBIO K
00CYKJEHUIO STHUYECKHX IpPOOJIEM, CBSI3aHHBIX C IPAKTUUYECKUM NPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)XHOCTU MOPaJbHO-
9TUYECKUX IPUHLUIIOB B IE€ATEIbHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B PEIICHUU IPAKTUYECKMX 3aJa4 MaTeMaTUYeCKOM HalpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTeMaTHYECKOro 00pa3oBaHUsl HAa MPOTSHKEHUH BCEH KU3HU JUIS YCIICIIHOM MPO(EeCCUOHANBHOM AEITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPOM M TOCTPOEHHUEM HHIAMBHIYaIbHON TpPaeKTOpPUM OOpa30BaHMUs U KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX OTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOILIMOHAIBHOMY M 3CTETHMUECKOMY BOCHPHUSTHIO MaTeMaTHYECKMX OOBEKTOB, 3a/ay, PELICHUH, pPacCyKIEHUH,
YMEHHMIO BUAETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpHUEHTAaIUe! B JIeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa,
IPUPOJIBI M 00II€CTBA, TOHUMAHUEM MaTEMaTHUECKON HAayKH Kak c(hephl YeI0BEUECKON IeATENbHOCTH, 3TANOB €€ pa3BUTHSI U 3HAUUMOCTH IS
pa3BUTHs LMBWIN3ALMH, OBIAJCHHUEM SI3bIKOM MAaTEMAaTHMKH M MAaTeMaTU4YEeCKOW KyJbTYpOHl KakK CpPEICTBOM IIO3HAHUS MHpPA, OBJIAJCHHEM
MPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIIHCKON JIEATEIBbHOCTH;

6) pu3uueckoe BocnuTaHue, GopMHpPOBaAHUE KYJIbTYPHI 310POBbSI H SMOIHOHAIBHOTO 0JIATONOIY S

FOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpPEcax CBOETO 3/I0POBBS, BEICHHS 3J0pOBOro o0Opa3a >XU3HU (310pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PeXXUM 3aHIATUH U OTIbIXa, peryispHas (usnueckas akTUBHOCTh), C()OPMUPOBAHHOCTHIO HABBIKA pediexcu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:



OpHEHTAIlMell Ha NPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUM JUIs peIieHus 3a7ad B O0JIACTH COXPAaHHOCTH OKpYXarolled Ccpeasbl,
IUIAHUPOBAHMS TOCTYIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEACTBMM JUIsl OKpY’Karolled cpellbl, OCO3HAaHUEM IJ00abHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIEM U MyTeH UX PeIIeHHS;

8) aganTanus K N3MEHSIOIMMCS YCJIOBHSIM COMUAILHON M MPHPOTHOI CPebI:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONPENCIEHHOCTH, IMOBBILIEHUIO YPOBHSA CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTUYECKYIO
JeSITEIbHOCTb, B TOM YHCJIE YMEHUE YUYMThCA Yy APYTUX JIOAEH, MpUoOpeTaTb B COBMECTHOM JAEATEJbHOCTH HOBBIE 3HAHMS, HAaBBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HE00X0IMMOCTBIO B ((OPMUPOBAHUM HOBBIX 3HAHUI, B TOM uuciie (GOPMYIUPOBAThH UJIEH, IOHATHS, THUIIOTE3bl 00 00BEKTAX U SABJICHUSX, B
TOM YHCJI€ PaHee HEU3BECTHBIX, OCO3HABATH JIC(UIIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOLIMH KOHTpMED,
KOPPEKTHPOBATh IPUHIMAEMBbIE PEIICHUS U IEHCTBUSA, (OPMYIUPOBATH M OIICHUBATH PUCKHU U TIOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble 1ornyeckue AeiicTBus:

e BBUIBJISATh U XapaKTE€PU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MaTeMaTHUECKUX OOBEKTOB, MOHATHHA, OTHOIIEHUH MEXIYy MOHITHUSIMH,
(GbopMynupoBaTh ONpeAeNeHUs MOHATUI, YCTaHABIMBATh CYLIECTBEHHBINM MPU3HAK KiacCU(UKALMK, OCHOBAHUS JUIsi 0000LIEeHUs U
CPaBHEHHUs, KpUTEPUN ITPOBOJUMOI0O aHAIN3A;

e  BOCIIPHUHHMMATb, (OPMYIUPOBATH U MPEOOPA30BHIBAThH CY)KJIEHUS: YTBEPIAUTEIbHBIE U OTPUIIATEIbHbIE, €IMHUYHbIE, YACTHBIE U O0IIHE,
YCIIOBHBIE;

e BBIBIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTUBOpPEUMs B (pakTaxX, JaHHBIX, HAONIOAEHUSAX U YTBEPKICHUSIX,
npeiaraTb KpUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e  JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, N€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUEHNUI IO aHAJIOTHH;

e pa3bupaTh J0Ka3aTENbCTBA MAaTEMaTHUECKUX YTBEPXKAECHUH (IpsMble M OT NMPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXKHBIE
JI0Ka3aTeNbCTBA MaTeMaTH4YecKuX (aKkToOB, BbICTpauBaTh apryMEHTAalLlMIO, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh CHocoO pemieHus y4yeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB pEILIEHUs, BHIOMpaTh Haubosiee MOAXOIAIIMMA ¢
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

e HCHOJB30BATH BOIPOCHI KaK HMCCIEN0BATEIbCKHI MHCTPYMEHT MO3HAHMs, (OPMYIUPOBATh BOMPOCH], (PUKCUPYIOIIME MPOTHBOPEUHE,

po0iieMy, CaMOCTOSITENIbHO YCTaHABIMBATh KCKOMOE U JJaHHOE, (OPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;



MPOBOJIUTH 1O CAMOCTOSITEJILHO COCTaBJIEHHOMY IUIAHY HECIIOXXHBIA 3KCHEPUMEHT, HEOOJBIIOE HCCIEIOBAHHE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0H;

CaMOCTOSITENILHO (OPMYJIHPOBATh OOOOIICHHSI M BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHOTO HAOMIOICHMS, WCCIEIOBaHUS, OICHUBATH
JIOCTOBEPHOCTD MOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IICHHIA,

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIJBUTATh MPEANOJI0KEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISBJISITh HEJIOCTATOYHOCTH U U30BITOYHOCTh HHPOPMAIIHH, TaHHBIX, HEOOXOUMBIX /ISl PEIICHUS 3a/1a4U;

BBIOMpaTh, AaHAJTM3UPOBATh, CHCTEMATU3HPOBATh U HHTEPIIPETHPOBATh HH(POPMALIMIO Pa3IMIHBIX BHJIOB U (OPM MPEACTABICHUS;
BEIOHpaTh (hopMy TIpencTaBiIcHus] HHGOPMAIIUU U WIUTFOCTPUPOBATH PellaeMbIe 3ajaui CXeMaMu, JuarpaMMaMu, HHOU rpadukoil 1 ux
KOMOUHAIIASIMHU,

OIICHUBATh HAJEKHOCTh HH(DOPMAIIMH 110 KPUTEPUSIM, MPEITIOKESHHBIM YIHTEIIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

BOCIIPUHUMATb U ¢)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHU C YCIOBUAMU W LCIIAMH O6HICHI/IH, SICHO, TOYHO, I'PAMOTHO BBIPAXKATH
CBOIO TOYKY 3PCHHUS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEUICHUs 33aJadl, KOMMEHTUPOBATh MOTyYSHHBIN
pe3ynbTart;

B Xoze OOCYKIEHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBbI, pelIaeMoi 3aJadd, BHICKAa3bIBATh HJICH,
HaNCJICHHBIC HA MMOUCK PCIICHHA, COIMOCTABIATE CBOU CYXXICHHUA C CYKACHUAMH JAPYIrUX YUACTHHUKOB JMUajiora, O6Hap}I)KI/IBaTB pasiniue
U CXOJICTBO MO3MLIUH, B KOPPEKTHOH (Gopme (HOopMyIHpPOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

NpEACTAaBIATL PE3YJbTAaThl PCHICHUA 3adadd, OKCICPHUMCHTA, HCCICAOBAHHA, IIPOCKTA, CaMOCTOATCIBHO BBI6I/IpaTB (1)0pMaT
BBICTYIIJICHUS C YUETOM 3a]a4 IPe3eHTallMd U OCOOCHHOCTEN ayAUTOpHUH;

IMOHMUMAThb U UCIIOJIB30BaTh NPCUMYILICCTBA KOMaHI[HOI\/JI n HHHHBHHyaHBHOﬁ pa6OTI)I Ipu pCUICHUHA yqe6HBIX MAaTEMATHYCCKUX 3a/1a4;
NPUHUMATh 11€Jb COBMECTHOM JEATENIbHOCTH, IUIAHHUPOBATh OPraHU3alli0 COBMECTHOH paboOThl, paclpelensTh BHIbl paloT,
JIOTOBapUBATHCA, 00CYKIaTh MPOIIECC U Pe3yIbTaT padOThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboTsl (00CYykaAeHUs, 0OMEH MHEHHUSIMH, MO3TOBbIE IITYPMBI U JPYTUE), BHIIOIHATH CBOIO YaCTh
pa6OTBI U KOOPAUHHUPOBATH CBOU HCﬁCTBHﬂ C IpYruMu 4JICHaMMU KOMaHAbI, OICHUBATb KAa4YCCTBO CBOCIO BKJIaJa B O6HIPII>1 MMPOAYKT I10
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, aJlfOPUTM pELIeHHs 3aJaud (WIM €ro 4acThb), BEIOUpATh CIOCOO pelieHHs] ¢ y4ETOM MMEIOIINUXCS
pPECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIAACTH crocodoamMu CaMOITPOBECPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJibTaTa pCIICHUS MaTeMaTH4YeCKOM 3aga4u,



e MpPEABUAETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPU PELICHUM 3a/1a4d, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATENIbCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

e OIICHWBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH IOCTABICHHON L€ M YCIOBHAM, OOBSICHATH HPUYMHBI JTOCTHIKEHUS WU
HEJIOCTHKEHHUS 1IeJIU, HAaXOAUTh OUIMOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
K koH1y 00ydenus B 7 Kjiacce 00yJaromuiics MOJIy4UT CIECAYIOIINE TPeIMETHbIE PE3yIbTaThl:

Yutare MHGOpMALUIO, NMPEICTABICHHYIO B TaOJUIAX, HA JUarpaMMax, MPEACTaBIIATh JAaHHbIE B BUJAE TAaOJUI], CTPOUTH IUArpaMMbl
(cronmbukoBbIe (CTOJIOYATHIC) U KPYTOBBIC) 10 MaCCHBaM 3HAUCHHH.

OnuceIBaTh U UHTEPIPETUPOBAThH pealibHbIE YNCIIOBBIE JaHHBIE, IPE/ICTaBICHHbIE B TA0INIAX, HA AUarpaMMax, rpadukax.

Hcnonp30BaTe sl ONMCAHWS JAHHBIX CTAaTHCTUYECKHE XapaKTePUCTUKH: CpefaHee apudMeTHueckoe, MenuaHa, HawOoibIIee |
HavMeHbIIIee 3HAUCHHUS, pa3Max.

HmeTtp mpeacTaBieHue O CIIy4ailHOW M3MEHYMBOCTH Ha MPHUMEpax IeH, (PU3MYECKHX BEITUYMH, aHTPOIIOMETPHUYECKUX JAHHBIX, IMETh
IPE/ICTaBICHUE O CTATUCTHYECKOH yCTONYNBOCTH.

K koH1y 00yuenus B 8 kiaacce 00yJaromuiics MOIyyuT ClIeyIONue MpeIMETHbIE Pe3yIbTaThl:

N3Bnekath U mpeodpa3oBbIBaTh MH(OPMAIMIO, MPEICTABIEHHYIO B BUJE TAONHUL, AUAarpaMmM, rpa(uKoB, NpeACTaBIsATh JaHHBIE B BHJIE
TabJIUL, AUarpaMM, rpauKoB.

OnwuceiBaTh JaHHBIE C TOMOUIbIO CTATUCTHUECKUX TIIOKazaTesiel: CpeJHUX 3HAYeHMH M Mep pacceuBaHMs (pa3Mmax, JUCNepcus U
CTaH/IapTHOE OTKJIOHEHHE).

HaxonuTh 4acTOTHI UUCIIOBBIX 3HAYEHUH U YACTOTHI COOBITHI, B TOM YHCIIE 110 pe3yJbTaTaM U3MEepeHuil U HaOIro1eHui.

HaxonuTe BepOSTHOCTH CIy4YallHBIX COOBITHI B OIBITAX, 3HAs BEPOSTHOCTH DJIEMEHTAapHBIX COOBITHI, B TOM YHCIIE B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp30Bath rpadguuecKie MOIENN: AEPEBO CIIyUaHOTO IKCIIEPUMEHTA, THarpaMMbl Dijiepa, YiCIoBast IpsMasi.

OnepupoBaTh MOHATHSAMU: MHOXKECTBO, ITOJIMHOKECTBO, BBINOJIHATH ONEpallMd HAJ, MHOXECTBaMHU: OOBEIMHEHHE, IepecedeHue,
JIOTIOJTHEHHE, TIEPEUUCIISATE JIEMEHTHI MHOXECTB, IIPUMEHSTH CBOWCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe npeacTaBieHue MHOXKECTB U CBA3€H MEXIy HUMHU JJIsl OMMCAaHUS MPOLECCOB U SBJICHUM, B TOM YHUCIIE NPH
pEIIeHUH 33124 U3 IPYTUX YICOHBIX MTPEIMETOB H KYPCOB.



K koHIty 00y4eHus B 9 Kjiacce 00yJarOIIMiACs MOIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

W3Bnekatp U mpeoOpa3oBbIBaTh WHPOPMALIMIO, MPEICTABICHHYIO B PA3JIMYHBIX MCTOYHHKAX B BUAE TAONHWI, JUarpaMmm, rpadukos,
IPEICTaBIATh JaHHbIE B BUJE TaOJMlLl, AUarpamMmm, rpaMKoB.

Pemate 3agaun opraHn30BaHHBIM IEpeOOPOM BapHAHTOB, A TAKXKE C MCTIIOIH30BAHNEM KOMOMHATOPHBIX MTPABUII U METOOB.

Hcnonp30BaTh ONKUCATENbHBIE XapPAKTEPUCTUKH U1 MACCUBOB YHCIIOBBIX JaHHBIX, B TOM YUCIIE CPEIHUE 3HAYCHUS U MEPbI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaY€HUH U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJIb3YSCh PE3yabTaTaMy MPOBEAEHHBIX U3MEPEHUH U HAOII0IEHUA.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITMH B M3YyYEHHBIX OIIBITAaX, B TOM YHCIE B ONbITAX C PABHOBO3MOXKHBIMM 3JIEMEHTAPHBIMU
COOBITUSIMH, B CEPUSIX UCIIBITAHUI /10 IEPBOTO yCIIeXa, B CEPUSIX UCIIbITAaHUI bepHyim.

HmeTs npencTaBiieHuE O CIIy4aliHON BEJIMUMHE U O PACIPEIEICHUH BEPOATHOCTEN.

HmeTh npencraBieHHe O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA
0O0JIBIINX YKCEI B IPUPOJE U OOLIECTBE.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoimnuecTBo JJIeKTPOHHbIE
aKaJeMHUYeCKHX YacoB OBLBIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI A ’ (wpposere)
OTBOAMMBIX HA o0pa3oBaTejibHbIE
OCBOEHHE KAKI0I0 pecypchbl
pa3iesia u TeMbl
bubmuorexa [JOK
1 IT 7
PEACTARICHHE AAHHEIX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2
OrmucarenkHas CTaTuCTHKA 8 https://m.edsoo.ru/7f415fdc
3 CrnyyaiiHas U3MEHYUBOCTD 6 bubnmorexa LOK
ya https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BEJICHUE B TCOUIO rpaoB https://m.edsoo.ru/7f415fdc
5 BeposaTHOCTE 1 YyacTOoTa CIIy4aliHOTO COOBITHS 4 bubmmorexa [TOK
P ya https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 7 5
O0o001enue, cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f415fdc
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoimnuecTBo DJIeKTPOHHbIE
aKaJeMHYeCKHX YacoB OBbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI A > (mdposere)
OTBOIAMMBIX HA o0pa3oBaTejibHbIE
O0CBOEHHE KAXKIO0I0 pecypchl
pa3iesia u TeMbl
bu6nmorexa [IOK
1 ToTopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417fbh2
2 OHHC&TCJ’IBH&?I CcTaTHUCTHKA. PaccenBanue JaHHBIX 4 BI/I6HHOTCK3. L[OK
' A https://m.edso00.ru/7f417fb2
bubnuoreka [{OK
3 Muosxectsa 4 https://m.edsoo0.ru/7f417fbh2
bubnunoreka LIOK
4 B i
CPOATHOCTS CIYHAHHOTO COOBITIA 6 https://m.edsoo.ru/7f417fb2
bubmmoreka IIOK
B 4
> BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417fb2
. bubmuoreka [IOK
6 Catyaitaeie coObIThs 8 https://m.edsoo.ru/7f417fb2
bubmmoteka IIOK
7 i 4
O0001enue, cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f417f62
34
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KosmnuecTBo DJIeKTPOHHbIE
aKaJeMUYECKUX YacoB, (uudpoBbie)
Nen/m HaummeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI
OTBOAMMBIX HA o0pa3oBaTejibHbIE
O0CBOEHHE KaXKI0I0 pecypchbl
pa3aeia M TeMbl
bu6mmoreka [IOK
1 IT 8 4
OBTOPEHHE Kypea © Ktacca https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 4
DIeMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpOSTHOCTh 4 bubmorexa HOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 4 b
CHPITANHA HEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
> Coryuaifras semrmHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 10
Obobmerne, KOHTpOI, https://m.edsoo.ru/7f41a302
34
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4. IPOBEPSIEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

7 KUIIACC
Koxa npoBepsiemoro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl
pe3yjabTara OCHOBHOTI0 00111er0 00pa30BaHUA
o) BeposTHOCTB M CTaTUCTHKA
51 Yurats MH(pOpMALMIO, NPEACTABICHHYIO B TabIuIaX, Ha JuarpaMmax, NpeACTaBiIsATh JAaHHbIE B BUE
TaOJINII, CTPOUTH AUArpamMMmebl (CTOJIOMKOBBIE (CTOIOUATHIE) M KPYTOBBIE) IO MAaCCHBaM 3HAUCHHH
59 OnuceiBaTh M HMHTEPIPETUPOBATh peajbHbIE YHUCIIOBBIE JaHHBIE, IPEJCTaBICHHbIE B TaOIMIAaX, Ha
' Jquarpammax, rpaukax
53 Hcnonp30BaTh Il ONMCAaHUS JIAHHBIX CTATUCTUYECKHE XapPAaKTEPUCTUKH: CpelHee apu(pMETHYECKOE,
' Me/iraHa, HauOoJIblllee M HaMMEHbIlIee 3HAYeHUs, pa3Max
54 Hmerp mpexacraBieHHuE O CIydailHOH W3MEHYMBOCTH Ha NpUMEpax IeH, (QHU3MYECKUX BEIUYHMH,
AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh ITPEJICTABICHHE O CTATUCTUYECKOM YCTOMUYMBOCTH
8 KUIACC
Kon nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl
pe3yJabTara OCHOBHOTI0 00111€r0 00pa30BaHus
S) BeposTHOCTB M cTaTUCTHKA
51 W3Bnekats n mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABIEHHYIO B BUAE TaOJIML, AUArpaMM, IpaduKoB,
NPEJCTaBIATh JaHHbIE B BUJE TaOJIMIl, AUarpamMm, rpaukoB
59 OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TOKa3aTeslel: CpeAHMX 3HAUYEHUN U Mep paccerBaHUS
' (pa3max, [ucnepcusi U CTaHJApTHOE OTKIOHEHHE)
53 HaxoauTh 94acTOThl UMCIOBBIX 3HAYEHHUHM M YacTOThI COOBITUH, B TOM YHCJIE MO pe3yabTaTaM U3MEpPEHUI U
) HaOIIOAEHU
54 HaxonuTh BEpOATHOCTH CIy4YalHBIX COOBITMH B ONBITaX, 3Has BEPOSATHOCTH IJIEMEHTAPHBIX COOBITHUH, B
] TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonb30Bate rpadguyueckie MOJENU: AEPEBO CIyYaifHOTO HKCIEPUMEHTa, TuarpaMMbl Diiiepa, yuciaoBas
' npsiMast




Koxa npoBepsiemoro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI OCBOCHHUSI OCHOBHOI 00pa30BaTe/ILHON NMPOrpPaMMbl
pe3yjabTara OCHOBHOTI'0 00111er0 00pa30BaHus

OnepupoBaTh MOHATUSIMH: MHOXECTBO, IOAMHOKECTBO; BBIMIOJIHATh OINEpalid HaJ MHOXXECTBaMHU:

5.6 o0beMHEHNE, TepeceueHue, AOIMOJIHEHUE; MEPEeUrCisITh AJIEMEHThl MHOXECTB, NPHUMEHSATH CBOWCTBA
MHOECTB

57 Hcnonp3oBath rpaduyueckoe npecTaBlieHue MHOKECTB U CBA3EH MEXKy HUMHU ISl ONMCAHUS IPOLIECCOB U
SIBIICHUH, B TOM YHCJIC TIPU PEIICHUH 33]1a4 U3 IPYTUX YU4EOHBIX MPEAMETOB U KypCOB

9 KUIACC
Kox npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbl
pe3yJbTarta OCHOBHOT0 00111er0 00pa3oBaHUA
5 BeposTHOCTB U cTaTUCTHKA

51 W3Bnekats U mpeoOpa3oBbIBaTh HHPOPMAIHIO, MPEACTABICHHYIO B pa3IMYHBIX HCTOYHUKAX B BUJE TAOJHIL,
JUarpamm, rpadukoB, MPEACTABIATE JAHHBIC B BUJIC TAOJUII, TUarpaMM, TpaduKkoB

59 Pemarp 3a1aun opraHu30BaHHBIM MEPEOOPOM BapUAHTOB, a TaKXKE C HCIIOJIb30BAHHUEM KOMOMHATOPHBIX
MIPaBUJI M METOJIOB

53 Hcnonb30Barh onucarelbHble XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHCIIE CpEIHHUE
3HAUYEHUSI K MEPhI pacCeUBaHUS

54 Haxonuth 4acToThl 3HAYEHUIH U YacCTOTHI COOBITHS, B TOM YHCJIE MOJB3YSICh PE3yJIbTaTaMH MPOBEIEHHBIX
M3MEpEHU U HaOII0IeHU
Haxonuth BEpOATHOCTHM CIydyalHBIX COOBITHM B M3YyYEHHBIX OIBITaX, B TOM YHCIE B OIbBITAX

5.5 C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPHUSIX UCHBITAHUHN JI0 MEPBOTO yCIEXa, B CEPUAX
vcnblTaHui beprynnm

5.6 HMeTp npeacTaBiaeHue o caydyailHOM BETUYMHE U O pacipe/ieIEHUN BEpOsITHOCTE!

57 HMeTh mpelcTaBiIeHHE O 3aKOHE OONBIIMX YHCENl KaK O MPOSBICHHH 3aKOHOMEPHOCTH B CIy4yailHOU
M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIIMX YHCEIT B MPUPOJIC U OOIIECTBE




5. MPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT coJep:KaHus
5 BeposiTHOCTB 1 cTaTnCcTHKA

[IpencraBiienue MaHHBIX B BUJC TAOJHII, AMArpaMM, TpaduKoB. 3aroiHEHUE TaOJNHIl, YTCHHUE W IOCTPOCHHUE AuarpaMM (CTOJIOMKOBBIX

51 (cTonbuateIx) M KpyroBbix). UTeHne rpadMKoB peanbHBIX NMPOIEccoB. V3BiedeHne HHPOpMALMK U3 AUarpaMM M TaOJHWI], HCIOIb30BaHHE
1 MHTEPIPETANHs] TaHHBIX

52 OmnucaTenbHast CTaTHCTHKA: CpelHee apU(MeTHUecKoe, MEAWaHa, pa3Max, HauOojblllee M HauMeEHbIee 3HAaueHHs Habopa UYHCIOBBIX
JaHHbIX. [Ipumepsl caydaliHOM H3MEHYMBOCTH

53 CaygaitHplil SKCIEpUMEHT (OTIBIT) M CiydaiiHOe coOBITHE. BeposarHOCTh u gacToTa. Poib MaloBepOSTHBIX W MPAKTHUECKH TOCTOBEPHBIX
COOBITHII B TpUpOJE U B oOuiecTBe. MOHeTa 1 HIrpajbHasi KOCTh B TEOPHHU BEPOSTHOCTEH

54 I'pad, Bepmmna, pedpo. CteneHp BepmnHbL. Ynciio pédep U cymMMapHas CTereHb BepiiuH. [Ipencrarienue o cBs3HocTH rpada. Llenu u
nukiel. [lytr B rpadax. O6xon rpada (siinepos myts). [Ipencrarienne 06 opueHTHpoBaHHOM rpade. Pemenve 3anad ¢ momonipio rpadon

8 KJIACC
Kog IIpoBepsiemMblii 31eMeHT colepKaHus
5 BeposTHOCTE 1 cTaTHCTHKA

51 [IpencraBienue JaHHBIX B BUIE TaOJUII, AUarpamm, rpad)ukoB

5.2 MHOKeCTBO, HIIEMEHT MHOXKECTBA, MOJMHOKECTBO. OTepanun HaJl MHOJKECTBaMI: 00beJMHEHHE, TIepeceueHIe, TOMOJTHEHUE

5.3 CBolicTBa onepaluii HaJl MHOKECTBAMH: IEPEMECTHTENBHOE, COUCTATENILHOE, PACHPEICIUTENHLHOE, BKIIOUCHHS

5.4 Vcnonb3oBanne rpaduuecKoro MpeacTaBIeHIs] MHOYKECTB [UIsl OMMCAHISI PeaTbHBIX MPOIIECCOB U SBICHUH, TIPH PEIICHUH 3a1ad.

55 V3mepenne paccenBanms JaHHbIX. /lucnepcrs U cTaHJapTHOE OTKIIOHEHHE YHCIOBBIX HabopoB. JlnarpamMma paccenBaHusI
OneMeHTapHBIE COOBITHS CiydaiiHOro ombita. CrydaiiHele cOOBITHA. BepostHocTn coOBITHHA. OTMBITEI € PaBHOBO3MOXKHBIMHU

5.6 AIIEMEHTapHBIME COOBITHSIMU. CITydaliHBIH BEIOOp. CBS3b MEXKIY MATOBEPOSTHRIMU U IIPAKTHICCKU JOCTOBEPHBIMU COOBITHSMHE B IIPHUPOJIE,
00IIeCTBE M HAyKe

57 Hepeso. CBOICTBA AepeBLEB: EANHCTBEHHOCTD ITyTH, CYIIECTBOBAHHE BUCAYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIINH U YHCIOM pEdep.
IIpaBuno ymHoxkeHus. Penenue 3amay ¢ nomonipio rpagos

58 HpOTHBOHOJ‘Ig)KHBIe coObITus. [lnarpamma Diinepa. O0benuHeHne n iepecedenre coosTiii. HecoBMmecTHbIe coObITHA. DoOpMyIta CI0KEHNA
BEPOATHOCTEH

5.9 YcioBHast BeposiTHOCTB. [IpaBuino ymHoxkeHus. HezaBucumpie cOOBITHS

510 IIpencraBnenne SkcrepuMeHTa B BHAE JepeBa. PelleHne 3agad Ha HaXOXJEHHWE BEPOATHOCTEH C IMOMOINBIO JepeBa CIydaiHOTO
SKCIIEpUMEHTA, TMarpaMm diisiepa




9 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
5 BeposTHOCTh 1 CTaTUCTHKA
51 [Ipencrasienye JaHHBIX B BUIE TAOJUII, AUArpaMM, rpadKoB, MHTEPIPETANs JaHHHX. UTEeHHE U MOCTPOCHUE TabNHIl, TuarpamMmm, rpagukoB 1o
peasbHBIM JaHHBIM
5.2 [TepectaHoBKM U (akTOpHAI
5.3 CoueTaHusl U YUCIO COYCTaHUI
5.4 Tpeyronpuuk [Tackans. Pemenue 3aga4 ¢ uCmoib30BaHHEM KOMOMHATOPUKI
5.5 ['eomeTpudeckas BeposATHOCTh. CITydaifHbIi BRIOOP TOYKH M3 (PUTypHI Ha IIOCKOCTH, U3 OTPE3Ka M U3 JYTH OKPY)KHOCTH
5.6 Wcnerranue. Yenex u Heynaua. Cepusi HCIIBITAHUIA 10 MIEPBOTO yCIexa
5.7 Cepust ucniiTanuit bepayimi. BeposTHOCTH COOBITHI B CEpHUU UCTIBITAHNN bepHymm
5.8 CiyyaiiHasi BeJIMYMHA U pacrpe/ieseHie BepOsiTHOCTEH
5.9 Maremarndeckoe OXuganue u gucnepcus. [IprMepbl MaTeMaTHIeCKOro OXKHIAHHS KaK TEOPETHIECKOTO CPETHETO 3HAUCHHUS BEITHIMHBI
5.10 MaremaTrnieckoe OXHIAHHUE U AUCICPCHS CITyYalHOW BEJIMYUHBI «UUCIIO YCIIEXOB B CEPHU UCTIBITAaHUN bepHyIim»
511 H60H51me 0 3aKoHe OONBIIMX YHceld. M3MepeHne BepOsTHOCTEH ¢ MOMOIIBI0 YacTOT. Ponb u 3HadeHHe 3aKOHA OOJNBLINX YHCEN B MPHUPOAC H
o0IIecTBe

6. MPOBEPSIEMBIE HA OI'3 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOTPAMMBI OCHOBHOTI'O OBHIET'O OBPA30BAHUA

Ko, . .
A IIposepsieMble TPpeGOBaHMA K PeIMETHBIM pPe3y/1bTaTaM 0CBOEHHMS OCHOBHON 00pa3oBaTe/bHON NPOrpaMMbl OCHOBHOI'O 00111er0
MPoBePsIeMOro
oOpa3zoBanus Ha ocHoBe PT'OC
TpeOoBaHMA

YMeHHe omepHpoBaTh IMOHSTHAMH: MHOXKECTBO, IIOIMHOKECTBO, OINEpAIlMU HaJ MHOXKECTBaMH;, YMEHHE ONEPHPOBAThH MOHATHSAMH: Tpad,
1 CBSI3HBII rpad), HepeBo, IHUKJI, NMPUMEHSITh UX IIPHU PELICHUM 3a]ad; YMEHHE HCIIOJIB30BaTh Tpaduieckoe MpeAcTaBICHUE MHOXECTB JUIS
OITMCAHUS PeabHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUH 3a/1a9 U3 IPYTUX YICOHBIX IIPEIMETOB

2 'YMeHue ONCPUPOBATH MNOHATUAMU: OIIPCACIICHNUE, aKCHOMa, TCOpEMa, AOKa3aTCJIbCTBO, YMCHHUC pPACO3HABaTb HCTUHHBIC W JIOKHBIC
BbICKAa3bIBaHU A, IPUBOJUTDH NPHUMEPBI U KOHTPIIPHUMEPHI, CTPOUTH BBICKA3bIBAHUA U OTPHULAHU A BBICKA3bIBaHMI

'YMeHue onepupoBaTh MOHITHAMU: HATYPAITBHOE YUCIIO, IPOCTOE M COCTABHOE YKCIIO, ICTUMOCTh HaTypaIbHBIX YHCEI, PU3HAKU ACITUMOCTH,
3 [1eJ10€ YMCII0, MOIYJb YUCIIa, OOBIKHOBEHHAs JPOOb U JACCATUYHAS IpOOb, CTAHAAPTHBIN BUJ YHCIIA, PAlHOHAIBHOE YHCII0, HPPAIIHOHATEHOE
YHCIT0, apu(PMETHUCCKUN KBAJPATHBIN KOPEHb; YMEHHE BBIMTOJHATh ICHCTBHUS ¢ YMCIAMH, CPABHUBATh M YIIOPSI0OUMBAThH YUCIIA, IIPEICTABIAThH
YMCIIa Ha KOOPJMHATHOW MPSIMOM, OKPYTJISATh YHCIIA; YMEHHUE JIeJaTh MPUKUJIKY U OLIEHKY pe3yJabTaTa BRIYUCICHUN

'YMeHue OIICpHUPOBATH MOHATUAMM: CTCICHB C LECJIBIM IMOKA3aTCJICM, apI/I(i)MeTI/I'-IeCKI/Iﬁ KBaZ[paTHBIfI KOpC€Hb, MHOT'OYJICH, aJ'Il"e6paI/I‘I€CKa$I
,I[pO6B, TOXIAECTBO, 3HAKOMCTBO C KOPHEM HaTypaJ'[LHOfI CTCIICHH OOJIBIIIE CAWHUIDBI; YMCHHEC BBIIIOJHATH paC‘léTLI Io Q)opMynaM, npeoGpa3o-




Kox
NpPOBEPsSIeMOro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMA K MPeIMETHBIM pPe3yJIbTaTaM 0CBOEHHS OCHOBHO 00pa30oBaTe/bHON NPOrpaMMbl OCHOBHOI'O 00111ero
oOpa3zoBanus Ha ocHoBe PI'OC

BaHUS LENbIX, APOOHO-PALIMOHATIBHBIX BBIPAXKEHHUM U BBIPAXEHUN C KOPHSAMH, pa3joXKeHHe MHOTOWIeHAa HAa MHOXHTEIH, B TOM YHUCIE C
MCTIONB30BaHNEM (DOPMYIT Pa3HOCTH KBagpaTOB M KBaJpaTa CyMMEI U pa3HOCTH

'YMeHne onepupoBaTh MOHSATHSAMH: YWCIOBOE PaBEHCTBO, YPAaBHEHHE C OAHOM IEPEMEHHOM, YHCIIOBOE HEPaBEHCTBO, HEPAaBEHCTBO C
MepEeMECHHOW; YMEHIE peIaTh JINHEHHBIC ¥ KBapaTHBIC YPaBHEHUS, APOOHO-PANOHABFHBIC YPAaBHEHHUS C OMHOM ITEPEMEHHON, CHCTEMBI ABYX
ITUHEMHBIX YpaBHEHWH, JIMHEHHbIE HEPABEHCTBA U MX CHUCTEMBI, KBaJIpaTHBIC W JPOOHO-palMOHAILHBIC HEPABCHCTBA C OJJHOW IMEPEeMEHHOM, B
TOM 4YHKCIIe NP PEelIeHUH 3a7ay U3 APYTUX MPEIMETOB U MPAKTHUECKUX 3a/lad; YMEHHE MCIOJIb30BaTh KOOPIWHATHYIO NPAMYIO U KOOPIH-
HATHYIO TUIOCKOCTH JJIS1 H300payKeHNsI pEIICHUN YpaBHCHUH, HEPAaBEHCTB U CHCTEM

YMeHue omepupoBaTh MOHATHAMH: (yHKIWA, rpaduk QyHKIUH, HyIH (QYHKIAH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHus, yObIBaHMs, HAMOOJIbIIEEe U HAUMEHBIIICE 3HAYCHUS (PYHKIMH; YMEHHE ONEPUPOBATH TOHITUSAMHE: MIPsMasi MPOMOPIUOHATEHOCTD,
TuHeiHas (GYHKIWA, KBaapaTHaHas QyHKIUsA, oOpaTHAs MPOMOPIHOHATLHOCTE, Mapadosa, Tuiep0osia; YMEHHE CTPOUTh TPapUKH (QYHKITHIHA,
MCTIONIBE30BaTh TpaUKu ISl ONIPEeNICHHsT CBOMCTB MPOIECCOB U 3aBUCUMOCTEH, JUIS PEIICHUs 33a7a4y U3 JPYrHX YU4eOHBIX MPEIMETOB U pe-
QILHOM JKU3HM, YMEHHE BBIPAXKATh (POPMYIaMU 3aBUCUMOCTH MEKIY BETHUMHAMH

YMeHHe onepupoBaTh MOHATUSAME: TIOCICIOBATEILHOCTD, ApU(METHYCCKAs U TEOMETPHUYIECKas MPOTPECCHH; YMEHHE MCIIOJIb30BaTh CBOMCTBA
[mocnenoBaTeNbHOCTEH, (GOPMYITBI CyMMBI M OOIIETO YieHa MPU PEIIeHUH 3a/1a4, B TOM YHCIe 3aJa4 U3 JAPYIHX y4eOHBIX MPEeIMETOB U pe-
AJILHOM JKU3HU

YMeHue pemaTs 3a1a4i pa3HbIX TUTIOB (B TOM YHCJIE Ha MPOLICHTHI, I0JIM U YaCTH, ABMKEHHE, padoTy, lIeHY TOBAPOB U CTOUMOCTh MOKYIIOK U
YCITyT, HAJIOTH, 33/1a9X U3 00JaCTH YIIPAaBICHUS JINIHBIMHU U CEMEHHBIMU (PMHAHCAMH); YMCHHE COCTABJISATH BRIPKEHUS, ypaBHEHIS, HEPaBEH-
CTBa M CHCTEMBI 110 YCIIOBHIO 3a/1a4H, HCCIIEIOBATH ITOyICHHOE PEIICHIE U OIIEHUBATH IIPABIONIOIO0HOCTD IOIYYSHHBIX PE3YIbTaTOB

'YMeHHe onepupoBaTh MOHATHIMU: (PUTypa, TOUKA, OTPE30K, MpsIMasi, JIyd, JIOMaHasi, YroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOCIPEHHBIMH
M PaBHOCTOPOHHHUII TPEYrOJNIbHUKH, MPSMOYTOJBbHBIA TPEYroNbHHUK, MEAHaHA, OUCCEKTPHCA M BBICOTA TPEYrOJbHUKA, UYCTHIPEXYTOIbHHUK,
mapajyiesiorpaMM, poMO, TPSMOYTONBHUK, KBAaapaT, Tpaleunus; OKPYKHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPaHCTBEHHBIMHU
(burypaMu; yMeHUE pelath 3a/Javd, B TOM YHCJIC W3 MMOBCEIHEBHOW JKU3HH, Ha HAXOXKICHHE TCOMETPHUYCCKHX BEIUYHMH C IMPUMCHECHHEM
M3YYCHHBIX CBOMCTB (Guryp u (hakToB
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'YMeHne onepupoBaTh MOHITUSIMH: PAaBEHCTBO (DUTYp, PABEHCTBO TPEYTOJNBHUKOB; MapajieIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX, YTOJ
MEXKIy NPSIMBIMH, TIEPIICHANKYISIP, HAKIOHHAS, TPOEKIHA, mogodue (Guryp, momoOHbIE TPEYroNbHUKH, CHMMETPUS OTHOCHTEIBHO TOUYKU
U IPSIMOI; YMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPUIO U moiodwe (uryp, mapaiiebHOCTh M IEPICHIUKYISIPHOCTh TPSMBIX B
OKpY’KaIoLIEM MUDE
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'YMeHHe ornepupoBaTh MOHATHSIMHU: JUTMHA, PACCTOSHUE, Yron (BETWYMHA yIiia, CHHYC U KOCHHYC YIJIa TPEYroJIbHHWKA), TUIOIIA/lb, YMECHHE
OLICHMBATH pa3MEpHI IIPEIMETOB U 0OBEKTOB B OKPYXAIOLIEM MUPE; YMEHHUE TPUMECHATH (POPMYJIBI IEPUMETPA U IO 1! MHOTOYT'OJIbHUKOB,
JIJIMHBI Opr)KHOCTI/I u 1Jiomaau prra, 061,eMa HpHMOyT‘OJ'[BHOFO napannenenpmena; yMeHI/IC HpI/IMCHHTB HpI/I3HaKI/I paBeHCTBa
TPEYTONIBHUKOB, TEOPEMY O CyMME YTJIOB TPEyrojbHHUKa, TeopeMy ITnudaropa, TpUroHOMEeTpHUYECKUE COOTHONICHHS IS BBIYMCIICHHUS JJTHH,
[paccTOSIHUM, MIomaaen
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'YMeHne u300pakaTh IUIOCKUE (UTYPHI M MX KOMOWHAIINH, MIPOCTPAHCTBEHHBIC (UTYPHI OT PYKH, C MIOMOIIBI0 YEPTEIKHBIX HHCTPYMEHTOB
1 DJIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CUMBOJIbHOMY OTIHCAHUIO
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'YMeHue OIICpUPOBATH TNOHATUAMHU: MNPAMOYToOJibHasgs CUCTEMa KOOpPAWHAT, KOOPAHWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB, MPOU3BCACHUC




Kox
NpPOBEPsSIeMOro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMA K MPeIMETHBIM pPe3yJIbTaTaM 0CBOEHHS OCHOBHO 00pa30oBaTe/bHON NPOrpaMMbl OCHOBHOI'O 00111ero
oOpa3zoBanus Ha ocHoBe PI'OC

BEKTOpa Ha YHCJIO, CKaJspHOE MPOW3BEJICHHE BEKTOPOB; YMEHHE HMCIOIb30BATh BEKTOPHI M KOOPAUHATHI AJS MPEACTAaBICHHS NaHHBIX U
[peIIeHMs 33149, B TOM YHCIIE U3 PYTHX YIeOHBIX MPEIMETOB U pPEabHOM KU3HH
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YMeHHEe OnepUpoBaTh MOHITUSAMH: CTOJOMKOBBIC W KPYTOBBIC TUArPaMMBI, TAOIHIL, CpeaHee apu(MeTHUecKoe, MeAuaHa, HanOOJbIIce
1 HAWMCEHBIIIee 3HAUCHH, pa3Max YHCIOBOTO Habopa; yMEHHe H3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30BRIBATh MH(POPMALIHIO, IPEACTAB-
eHHyI0 B TaOJMIaX U Ha JUArpaMMax, OTPa)KaloIIylo CBOHCTBA U XapaKTEPUCTUKU PEaNbHBIX IIPOIECCOB U SBJICHUN; YMEHHE paclio3HaBaTH)
M3MEHYHBBIE BEIMYUHBI B OKPYKAIOILEM MUPE
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YMeHHE OmepHpoBaTh MOHATUSME: CIYYaHBIA ONBIT (CIyYalHBIA OSKCICPUMEHT), JJIEMEHTAapHOE COObITHE (dJEMEHTAPHBIA HCXO)
CIIy4aifHOTO OTBITa, CIIydaifHOE COOBITHE, BEPOSATHOCTh COOBITHS, YMEHHE HAaXOOUTh BEPOATHOCTH CIy4alHBIX COOBITUH B OMBITAX C
[PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITUAMHU; YMEHHE pellaTh 3alaud METOAOM OpraHW30BaHHOTO Iepedopa M C HCIOJIb30BaHHUEM
MpaBWiia YMHOXXCHHS; YMEHHE OICHHBATh BEPOATHOCTH PEaJbHBIX COOBITHA W SIBJICHWH, TOHUMATH POJb TNPAKTHYECKU TOCTOBEPHBIX
1 MAJIOBEPOSITHBIX COOBITHIA B OKPYXAroOIleM MHUPE W B KH3HH;, 3HAKOMCTBO C TOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
0OJIBIINX YHCE U €T0 POJIBI0 B MACCOBBIX SIBIICHUSX
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'YMeHne BHIOMpATh MONXOMSAIMINN W3yYEHHBIH METOHN IS PEeIIeHHs 3aJaud, NPUBOIWUTH MPUMEPHI MAaTEeMAaTHUYECKHUX 3aKOHOMEPHOCTEH B
[pUpoJie W KU3HH, PACIO3HABATh NPOSBICHHWE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, OMUCHIBATH OTIEIbHBIE BBIJAIOIIMECS PE3YJIbTAThI,
MTOJTyICHHBIE B X0/l Pa3BUTHS MAaTEMAaTHKU KaK HayKH, IPUBOIHUTH MPUMEPHl MATEMATHIECKIX OTKPHITHH M UX aBTOPOB B OTEUCCTBEHHOH U
BCEMHUPHOUN HCTOPHUH

7. MEPEYEHDb DJIEMEHTOB COAEPKAHUSI, ITIPOBEPSIEMbBIX HA OI'D ITIO MATEMATUKE

Kon IIpoBepsieMblii 3JieMeHT coep:KaHNS
1 Uucna ¥ BEIYMCIIEHUS

1.1 HatypanbHble u nenble yncina. [I[pu3Haku 1eIMMOCTH LEJbIX YHCe

1.2 OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, MPOIICHTHI, 0ECKOHEUHBIE TIEPUOTUISCKUE APOOH

1.3 ParoHanbHbIE YmcIa. ApUPMETHIECKHe ONepaIlii C PAIIMOHAILHBIMHI YHCIIaMA

1.4 [leiicTBUTENbHBIC YncTIa. APH(PMETHUECKHE ONEPAINHN C JCHCTBUTEIEHBIMHI YHCIAMHU

1.5 [IpubnmxEHHbBIE BEIYMCICHUS, IPAaBUIIa OKPYIJIEHUS], IPUKUAKA U OLICHKA Pe3y/IbTaTa BEIYMCICHUN
2 AnreOpandeckue BIpaKEHUs

2.1 byKBEHHBIEC BBIPAXCHUS (BBIPAXKECHHUS C IEPEMEHHBIMHU)

2.2 CreneHs ¢ 1enbiM nokasareneM. CTeneHb ¢ paluoHalbHbIM NoKa3zaTeneM. CBOWCTBA CTENEHU

2.3 MHOrouIeHb!




Kog

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

24 AnreOpandeckasi JpoOb
2.5 ApupMEeTHYECKHII KOPEHb HATYpaIbHOH cTeneHu. JledcTBUS ¢ apuMEeTHISCKUMHU KOPHAMH HATYpallbHOU CTEIIEHU
3 YpaBHEHHS 1 HEpaBEeHCTBA
3.1 [{enbie u 1poOHO-panMOHAbHBIE YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YPaBHEHUIN
3.2 [{enbie u ApoOHO-paMOHATILHBIC HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 PerieHue TeKCTOBBIX 3a/1a4
4 UrctoBrIe 10CIen0BaTEIHbHOCTH
4.1 [lociieioBaTeIbHOCTH, CIIOCOOBI 3a/IaHNUS [TOCIIEI0BATEIBHOCTEH
4.2 ApudMeTHyecKas ¥ TeoMeTpruecKas nporpeccuu. @opmysia cJI0KHBIX TPOIICHTOB
5 DyHKIIN
DyHKIMA, c1ocoObl 3aanus pyHkuuu. ['padux Gyrxnun. O6macTs onpeaeaeHus ¥ MHOXKeCTBO 3HaueHU ¢pyHkimu. Hymu gyaxuuu. [IpomexyTku
5.1 3HaKOIOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKLIUH. MaKCHUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonbliee n HauMeHblIee 3HaYeHHe (QyHKINH
Ha [IPOMEKYTKE
6 KoopanHate! Ha PSIMOM M INIOCKOCTH
6.1 KoopauaatHas npsmas
6.2 /lekapTOBBI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ["comeTpryeckue GUTYphI U UX CBOMCTBA
7.2 TpeyrojbHUK
7.3 MHOTOyTOJIbHUKH
7.4 OKpYXHOCTb U KpyT
7.5 113MepeHne reOMeTPHUYECKUX BETHYNH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposITHOCTh U CTaTUCTHUKA
8.1 OnucarenbHast CTAaTUCTUKA
8.2 BeposiTHOCTD
8.3 KomOunaTopuka
8.4 MHo>xecTBa
8.5 ['padsr




