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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yuebHOro Kypca «BeposiTHOCTh W CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepasbHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIMSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil Kypc «BeposiTHOCTh M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHaueH st (OpMHUpPOBaHUSA y OOYYaroOlIUXCs
CTaTUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUH BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JUIsl U3YUYECHUSI CIIy4alHBIX COOBITHH, BEJIMUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi MPEACTABICHUS YYalluxcs O
METOJaX UCCIEAOBAaHUS U3MEHUMBOTO MUPA, Pa3BUBACTCSA IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PECHHUS.

CopnepkaHue Kypca HAIpaBJiIEHO Ha 3aKPEIJIEHUE 3HAHWMW, MOJYyYECHHBIX MPU
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEKJIY HUMH Ha BAXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTcTBHMM € yKa3aHHBIMU IIEJISIMU B CTPYKType YydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeAHEd IIKOJbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CICAYIOIINE OCHOBHBIE cojiepkaTeabHble JHMHUU: «ChoydailHble COOBITHS U
BEPOSTHOCTHY, «CiydaiiHbIe BEJIMYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyro d4acTp Kypca 3aHMMaeT MU3y4YCHUE TE€OMETPUYECKOrO W
OMHOMUAJILHOTO PACHPEICIICHU U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJOTaMU
— MOKAa3aTeJIbHBIM U HOPMAJIBHBIM PaCTIPEICIICHUSIMMU.

Conepxanne mmHMH «CroydaliHble COOBITHSI U BEPOSITHOCTH»  CITYXKHUT
OCHOBOW 151 (hOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpeeNICHUU BEPOSTHOCTEH
MEXy 3HAUYCHUSIMHU CIIYYaWHBIX BEJIUYHMH, a TAaKXKe dTa JIMHHUS HEOOXOIMMa Kak
0aza sl M3y4yeHMs] 3aKOHa OOJbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIErO B MPUPOE U OOIMIECTBE U HMMEIOLIET0 MaTEeMaTUYECKYIO



dopmanuzanuio. CaMm 3akOH OOJBIIMX YHCEN IMpenaraercs B O3HAKOMUTEIbHON
dopme ¢ MUHMMAJIBHBIM HCIIOJB30BaHHEM MaTEeMaTHUYECKOTO (opMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA ONWCAHUU M H3YYCHHH CIyYJailHbIX
SIBIICHUI C MOMOIIBI0 HEMPEpPBHIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpelieieHusIM, MPH 3TOM MpearosaraeTcs
O3HAKOMUTENIFHOE H3yuYeHHe Mmarepuaiga 0e3 [10Ka3aTeNbCTB MPUMEHIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wsyuenume kypca «BepoSTHOCTh W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHHUE YYEBHOI' O KYPCA
10 KJTACC

[IpencraBienne MOaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEEe 3HAYCHHUSA, pa3Max,
JUCTIIEPCHS M CTAHJIaPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITUS. DIIEMEHTApHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
JJIEMEHTAapHBIMH  COOBITUSAIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMenTa. dopmyina nonHoi BeposiTHocTU. HezaBucumblie cOOBITHS.

KoMOunaropHoe npaBuino ymHoxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIi ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBele  XapakKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHS W CTAHNAPTHOE OTKJIOHEeHuWe. I[Ipumepsl mnpuMeHeHUs
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJadax M3 NOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHOUN BenWyuHbBl. MaTeMaTtuyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHuE |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUATIBHOTO paclpeesieHuH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydanMHbIX BeauduH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJbHOMY pactpeneneHuro. [lonstue
O HOPMAJIbHOM PaCIpEEICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YJAIOMIErocs Kak aKTHBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOrO OOINECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MPOLETyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI HW TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAaHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTusiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOrO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYash ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIMA PEXUM 3aHSATHH U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYphl, MOHUMAHWEM BIIHSHHSI
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelIeHUs 3aaad B
0o0JaCTH  OKpY)KAroIIel Ccpeanl, IUTAaHUPOBAHMSI TOCTYIKOB U OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

Cc(OpPMHPOBAHHOCTBI0O MHPOBO33PCHHUS, COOTBETCTBYIOIIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTUYeCKOW HayKh KakK cdepbl UYeIOBEUYECKON JACATEIBHOCTH, STaloB ¢
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIMBUIM3AIMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKHM W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEJACTBOM II03HAHUS MHUPa;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYID M HCCIAEAOBATEIBCKYIO JIEATEILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOEHUSI MPOTPAMMBI YU4EOHOTO MpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwle  Oeiicmeus,  obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUAOWUXcs (0c8oeHue
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpUMeHeHue  JI0SUYECKUX,
uUccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUSMU;, (POPMYIUPOBATH
OTIpEICICHUs] ~ TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJHPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeursi B (akTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKIACHUSX;



npeiaratb ~ KpUTEpUM Uil BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€NIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJaud (CpaBHHUBAThb HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSATENLHO BBIIENICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHNS U BBIBOABI 110 pe3yIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
IPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBUSIX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMUTH UHGOPMALIUM, JTAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUOB M (POPM IMPEICTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0wenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIIEJICHHBIC HAa TTOUCK
pELIEHHUs; COMNOCTAaBIATh CBOM CYXKICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXKHBaTh Pa3UyUe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 MPEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
VH/IMBHUIyaJIbHON pa0bOThI IPU pPEIICHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThlL, pacrpeaensaTh BUAbI padOT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3rOBbIE WITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMaH/bI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUs 3aJa4u, BIOUPATh CIIOCOO pelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAITIH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  II03HABATCIBHOM peduieKkcMM KaK  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4d, BHOCUTHb KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

Yurath U CTPOUTH TAOJIUIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMeTHUEeCKoe,  MeAHMaHa,
HauOoJbIlIee, HANMEHbIIEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIM HMCXO0J) CIIy4allHOTO OIIBITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIyYalHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmyiaupoBaTh COOBITHUSA: IE€peceueHue U OOBbEIUHEHHE
JaHHBIX  COOBITHH, COOBITHE, HIPOTUBOMNOJOKHOE JaHHOMY  COOBITHIO;
M0JIb30BAThCS AUArpaMmaMu Oujepa U GopMyIlIoN CII0KEHHUS] BEPOSATHOCTEN MpHU
peneHny 3aaa4.

OmnepupoBaTh MOHATUSIMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaxXOJUTb BEPOATHOCTH C IOMOILIBIO IPAaBWIa YMHOXEHHUs, C IIOMOLIBIO JEpeBa
CJIy4alHOTO OIIbITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpPUS
UCIBITAaHUHM, ycleX M HeyJaua; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN 10 IEPBOrO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITUI B
CEpUU UCTIBITaHUN bepHyum.

OnepupoBaTh  MOHATUSMH:  CIy4YalHasT  BEJIIMYMHA,  PaCIpEleTIeHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4yallHOM  BEJIMYMHBI 110
pacInpeeeHUI0 WK C TOMOIIBIO JUarpamMM.

OnepupoBaTh NOHATHUEM MAaTEMATUYECKOTO OXKUIAHUS;, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBieHrue 0 HOPMaJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| [IpencraBieHue JaHHBIX U ONKCATENbHAS 4 bubmuorexa [JOK
CTaTHUCTHUKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa do 151[ ia IIOJTHOU 6 bubnnorexa LOK
i » DOPMY § hitps:/m.eds00.ru/e0b7bO0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/e0b7bOf 1
6 CepuH ociie J0BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryuyaliHble BEIIMYUHEI U pACIIPEAEICHUS 6 bubnmnorexa [IOK
i pactipea https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 06006 7 5 2
ODTIEHHIE 1 CHCTEMATHSATHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatruueckoe 0KHUJIaHue CITydYalHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3 0 3 1
AKOH DOTIBIIIX HUCET https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAILHOC paACTPEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IIEHNE U 19 ) bubmmorexa [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
| [IpencraBienue JaHHBIX C | Bu6mumoteka [JOK
MTOMOIIIbIO TAOJIUII U JTUArPaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmorexa [IOK
> PASMAX, https://m.edsoo.ru/dd00738d
TUCTICPCHS, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIpIIee U
3 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubmorexa HOK
> PASMAX, https://m.edsoo.ru/98645f6¢
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
4 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmorexa HOK
P ’ https://m.edsoo.ru/7¢9033a8
TUCTICPCHSl, CTAHJAPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Ciy4daiiHble DKCIIEpUMEHTHI
. bubmuoreka [{OK
5 (OMBITHI) U CITy4aiiHbIE COOBITHUS. 1
https://m.edsoo.ru/347c1b78
DnemMeHTapHbIe COOBITUSI (MCXObI)
. bubnuoreka [{OK
6 BeposiTHOCTB citydyaifHOTO COOBITHSI. 1

https://m.edsoo.ru/64d75244




BeposTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubnunoreka LIOK

7
[IpakTrueckas pabora https://m.edsoo.ru/Se8fa94a
Onepanuu Haa COOBITHSIMHU:

g nepeceueHmne, 00beTMHEHNE Bu6mumotexa [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edso0.ru/221c622b
coOpITUA. JlnarpamMmsl Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6mmoteka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITuA. JlnarpamMmmsl Ditnepa

10 dopMyita CIOXKEHHUST BEPOSITHOCTEH bubmorexa HOK

Py P https://m.edsoo.ru/3057365d
YcioBHas BEpOATHOCTb.
11 YMHOkKEeHUE BeposATHOCTEN. JlepeBo bubnmorexa OK
. P F AP https://m.edsoo.ru/9a408d25
CIIy4allHOTO KCIIEpPUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOkXEeHUE BeposATHOCTEN. JlepeBo bubmmorexa LHOK
. P e https://m.edsoo.ru/ble76d3a
CIIy4alfHOTO IKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCT.
13 YMHO)KeHue BeposiTHOCTEN. [epeBo bubnmorexa [IOK
. P e https://m.edsoo.ru/47tb6bl1 1
CITy4aifHOTO DKCIIEPUMEHTA
14 dopmyJia MOJIHON BEPOATHOCTH bubmorexa LOK
pMY. P https://m.edsoo.ru/1594 1bec
. bubnmnorexa [JOK
15 dopMyna MOTHON BEPOATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyJia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
HezaBucumebie coObITHS https://m.edsoo.ru/e3ddSac9
bubnmnoreka HOK
17 Kontporbiiast padora https://m.edsoc%.lru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnmoreka [JOK
YMHOXEHUA https://m.eds00.ru/2270cf70
Bbu6muoteka [JOK
19 Hepecranosku 1 daxropuan https://m.edsofru/d58066d1
20 Uucno coueranuii bubmmorexa [TOK
https://m.edsoo.ru/7904dfb0
)1 Tpeyronbuuk Ilackana. @opmyna Bbu6motreka [JOK
6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsbIii ClIy4alHBIN OIBIT
UCIIBITAaHUE), YCIIEX U H ya.
22 ;63aBI/ICHML)I;};;:lebITaH;}}II.Ilée;H}I bubmorexa LIOK
. https://m.edsoo.ru/2e12368
HE3aBUCHUMBIX UCTIBITAHUN J10
IIEpPBOTO ycIrexa
3 Cepus HE3aBUCUMBIX UCTIBITAHUM bubmuorexa [IOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTuueckas padbora c bubmuoreka [IOK
HCIIOIE30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabInI
. bubnmoreka [JOK
25 Cotysaiitas BeTHHH https://m.edsoclfru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEH. bubmuoreka [JOK
Jwnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7{f39
27 CymMa 1 npou3BecHHE bubmuoreka [JOK




CJ'Iy‘IEIfIHBIX BCIIMYHH

CymMma 1 npousBeicHHE

https://m.edsoo.ru/51b7ed5f
bubnunorexa LIOK

28 1
CIIy4YaHBIX BEJIMYHH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeieaeHuii, B TOM
29 ‘-II/II)CJIC II‘)eo;eT IE‘ISCKOG " 1 bubmmorexa LOK
P https:/m.edso0.ru/91e08061
OMHOMHUAIIBHOE
IIpumepsnl pactipeneaeHUNA, B TOM
30 qlfcne II‘)GOI\I/I)CT PII)qf:[cxoe Hu 1 bubmmorexa LOK
p https://m.edsoo.ru/5afffO5f
OMHOMHUAIILHOE
31 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE 1 | Bbu6moreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/e01a3dc4
bubmuoreka [IOK
33 n 3 1
TOTOBAs KOHTPOILHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U | bu6nunorexa LIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cUcTeMaTu3alys 3HaHuH.
1 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmaorexa LIOK
yaal M BeP hitps://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIBITAHUN
[ToBTOpenue, 06001ICHNE,
cUCTeMaTu3alys 3HaHUH.
2 CnyyaiiHple ONBITEI U BEPOSITHOCTH 1 bubmmorexa LIOK
yi . . p https://m.edsoo.ru/a573a292
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIBITAHUN
[ToBTOpenue, o6odIIEHKE,
cUCTeMaTu3aIus 3HaHUH.
3 CrnyJaliHbBIE OIIBITEI U BEPOSITHOCTH 1 bubmaorexa [IOK
i . . p https://m.edsoo.ru/07a5e861
Ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHNE,
cUCTeMaTU3aus 3HaHUH.
4 CnyJaliHbBI€ OIBITEI U BEPOSITHOCTH 1 bubmorexa LHOK
yaal 1 Bep hitps://m.eds00.ru/32bc29bf
CIIy4aifHbIX coObITHI. Cepun
HE3aBUCHUMBIX UCIIBITAHUI
[Ipumeps! TpUMeEHEHNs
bu6mmoreka [IOK
5 MaTEMAaTHYECKOTO OKUIaHHUS 1
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, 10oTEpEs)




MaremaTtuueckoe OXNJaHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTuyeckoe OKuIaHue
7 T€OMETPUUYECKOr0 U bubmoreia HOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeaeICHUN
Marematrnueckoe 0KUAaHue
8 reOMEeTPHUYECKOro U bubmoreia HOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBHOTO pacIpeae/ICHUN
9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bec67f76
10 Jlucriepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHCHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reOMETPUYECKOro U bubnuorexa [JOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 WCTIOJIb30BAaHUEM DJIEKTPOHHBIX bubmmorexa [OK
p https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aKoH OOJIBIITUX YUCEN. bubmuorexa [JOK
Br160pouHbIii METO/T MCCIIeIOBaHUIA https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br160pouHbIii METO/T UCCIIeIOBaHMIA https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
15 WCIIOJIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0IHIL
bubmuorexa [JOK
16 Hrorosast koHTpOBHAS paboTa
TOTOBad ROHTPOILHAL pabot https://m.edsoo.ru/7e379f8f
17 [TprMepsl HEMPEPBIBHBIX bubnuorexa [IOK

CIIy4alHbIX BeJIMYMH. QyHKIUA

https://m.edsoo.ru/9f5b423d




IUIOTHOCTHU PacIpeieeHus.
PaBHOMEpHOE paciipenieneHue u ero
CBOMCTBA

[Tprmepsl HEPEePHIBHBIX
CIIyYalHBIX BeIMYUH. OyHKIMS

bu6mmoreka [IOK

18 IJIOTHOCTHU pacipeiesicHus.
Pactipen https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeiesieHue U ero
CBOMCTBA
3ajauu, TPUBOISAIINE K
19 HOPMAJIbHOMY pacrpe/IesIeHHUIO. bubmuorexa [JOK
@yHKIHUS IUNIOTHOCTU U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAaJILHOTO pacipeiesieHus
[IpakTruueckas pabora ¢
bu6mmoreka [IOK
20 HCITOJIb30BaHHUEM IJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TadJIMUIL
[ToBTOpenue, o6obIIeHNE 1
. bubnuotexa [JOK
21 CHCTEMAaTH3alIMs 3HAHUH.
https://m.edsoo.ru/72953f4c
OrnucarenbHas CTaTUCTHKA
[ToBTOpenue, o6obIIeHNE 1
. bubmuorexa [JOK
22 CHCTEMaTH3alMs 3HAHUH.
https://m.edsoo.ru/b699ad0c
OmmcaTenpbHas CTAaTUCTHKA
[ToBTOpenue, 06001IeHUE U
3 crucremMaTu3anus 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOXXHBIMU https://m.edsoo.ru/3fcbact9
3JIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpeHnue, 0600IIeHNE U
24 cucreMartu3anus 3HaHui. OTbITHI C bubnmoreka [JOK

PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHA COOBITUSIMHU

https://m.edsoo.ru/538fd7cf




25

[ToBTOpEeHME, 0000IICHUE U
cHUCTeMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METO0B
(xoopauHaTHas mpsMas, 1epeBo,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/272910f5

26

27

28

[ToBTOpeHnue, 0600IICHNE U
CHUCTeMaTU3als 3HaHU.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ TpUMEHEeHUEM GopMyIT U
rpaduuecKux MeToI0B
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditniepa)

[ToBTOpeHnue, 0600IMICHNE 1
CUCTEeMaTH3aIHs 3HAaHHH.
Brraucnenue BepostHocTeH
cOOBITHH ¢ pUMeHeHHneM GopMyIl U
rpau4ecKux METOI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM opMyIT U
rpaduuecKux MeTo0B
(koopauHaTHas mpsiMas, 1epeBo,
auarpamma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.edsoo.ru/5964{277

bubmuorexa [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpeHnue, 06001mIEeHNE U

bu6mmoreka [JOK




cUCTEMaTU3alysI 3HaHUH. https://m.edsoo.ru/00b2efb3
Crny4daiiHble BETUYUHBI U
pacripeaesieHus
[ToBTOpEeHME, 0000IICHUE U

30 CHCTEMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacripeesieHus
[ToBTOpEHME, 0000IICHUE U

31 CHUCTEeMaTU3als 3HaHU. 1 bu6mmoreka [IOK
MareMaTu4ecKoe OKUJaHue https://m.edsoo.ru/aeal 298¢
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHue, 0600IICHNE U

1 CHUCTEeMaTHU3alrs 3HaHU. 1 bu6mmoreka [IOK
Maremarnueckoe oXUIaHUE https://m.edsoo.ru/640a8ebf
CIy4yallHOM BEJIUYHHBI

bu6mmoreka [IOK

33 HToroBast KOHTpoONbHAs paboTa 1 hitps//m.cdsoo.rw/0fd6d597

34 [ToBTOpenue, o6o0IIEeHUE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5006273¢e

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

TeOpI/IH BGPOHTHOCTCﬁ U CTAaTUCTHUKA
Yurath 1 CTPOUTH Ta6J'II/II_[BI " JuarpaMmbl

OnepupoBaTh MOHATHSAMH: CpelHEEe apudmeThyeckoe, MeAHaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCHBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMHU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
cllydaifHOe COOBITHE, 3JIeMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4allHOrO  OMBITa;  HAaXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMH CITyYallHBIMU COOBITHSIMU, HAXOJUTh U CPABHHUBATH

BEPOSITHOCTH COOBITHI B M3YyYEHHBIX CITyYalHBIX IKCTIEPUMEHTAX

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Haxomute ¥ ¢opmMynupoBaTh COOBITHS: TepecedeHre W OOBbeInHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpaMmMamMu  OWnepa U QOpMYJOH  CIOXKEHHUS

BCPOHTHOCTGIZ IIpH pCHICHUHA 3a/1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCUMBIC
COOBITHSI; HAXOJUTh BEPOSATHOCTH C MOMOILBIO MpaBUja YMHOKEHHUS, C
IIOMOILIBIO J€peBa CIIy4aiiHOI'O OIbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUWJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBarh MOHATUSIMH: UCIIBITAHNWE, HE3ABUCUMbBIE UCIIBITAHUS, CEPHS
UCHBITAaHUH, yCIIeX U HeyJaua; HaXOJAUTh BEPOSITHOCTU COOBITUI B CEpUU
HE3aBUCHMBIX HCIBITAaHUM 1O MEPBOrO yCIeXa, HAXOAWTh BEPOSITHOCTH
COOBITHH B cepuu UcTbITaHuil bepHysu

OHCpI/IpOBaTB IOHATHUAMMUN cnyqaﬁHaﬂ BCJIIMYMHA, PpacinpeacICHUC

BEPOATHOCTEH, AUarpaMma pacipeesIeHus



Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepPsIeMoOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEHN M CTATUCTUKA
- CpaBHHMBaTh BEPOSTHOCTH 3HAYEHHM CIIydailHOM BEIWYHMHBI IO
' pacpeieseHUI0 WIH C IOMOIIBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHWS, HPUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4eCKOoe OXKHJaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOIUTh MAaTEMAaTUYECKOE OXHJIAHUE IO
JTAHHOMY paclpeesIeHUI0
5.3 Nmets npencTaBiaeHne o 3aK0HE OOJIBIIUX YHUCETT
54 Nmets npencraBieHne 0 HOPMaJIbHOM PacClpeAcIICHHN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienre JaHHBIX € MOMOIIbIO Tabmun, u  auarpamm. Cpennee
6.1 apudmernyeckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBINEE 3HAYCHUS, pa3Max,
JUCTIePCHUs U CTAaHAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CayuvaiiHple SKCIEpPUMEHTBl (OMBITBI) M ClydaiiHble COOBITUS. JEeMEHTapHbIE
coObITHs (MCX0bI). BeposiTHOCTH ciydallHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU
coObITHsIMA.  BeposTHOCTH  COOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU
63 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEeIMHEHHE, MPOTHBOIOIOKHBIE
. coObITHs. [lnarpammbl Ditnepa. @opmyiia ClIoKEHUsS] BEpOITHOCTEH
64 VYcioBHas BEPOSATHOCTh. YMHOXKEHUE BEpOsITHOCTEW. JlepeBo  ciiydailHOro
' skcnepumenTa. dopmyna nosnHoi BeposiTHOCTH. HezaBucumMble coOBITHS
6.5 KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
. coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblif ciaydaliHpl ONBIT (MCHBITAHME), ycmexX W Heyaada. HesaBucumbie
6.6 ucnelTanusd. Cepusi HE3aBUCHUMBIX HCHOBITaHUH A0 nepBoro ycmexa. Cepusd
HE3aBHCHUMBIX UCIIBITaHUN bepHym
67 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacripenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCII€ T€OMETPUYECKOe U ONHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKW CIYyYAWHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJAHUE,



JACTIEPCUSL U CTaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
OXKMJIaHMSI, B TOM YHCIE B 337a4axX W3 ITOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHWe OWHApPHOW CIydallHON BENMWYMHBL. MaTeMaTU4ecKoe OXKHIaHUE CyMMBI
CIIy4alHbIX BEIMYMH. MaremMaTu4eckoe OKHUJIAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeIeHHH

5.2

5.3

3akoH OOJBIIMX YUCENI M €ro PoJib B HaykKe, MpUpoJe U olIriecTBe. BrIOOpOUHBIH

METOJI UCCIIENOBAHNI

[Ipumepsl  HENpepbIBHBIX  CIy4alHbIX BenuuuH. [loHsATHE O TIUIOTHOCTH
pacnpezneneHus. 3agaun, IPUBOALINE K HOpMAIIbHOMY pacnpezeneHuto. [lonsatue o

HOPMAJIbHOM pacrnpeaciICHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnagenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMeHue (OpPMYIUpOBAaTH M ONEPUPOBATh MOHSATHAMH: OIpE/EIICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelIbCTBO,
paBHOCWIIBHBIE (DOPMYJIMPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ MaTeMaTHYeCKOW WHAYKIHH,
IPOBOJUTH JTOKA3aTEIbHBIE PACCYXKICHUS NPU PEUICHUU 33]ad, OLIEHUBATh
JOTHYECKYI0  TMPaBWIBHOCTh  PACCYXKACHWUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMHU: MHOXKECTBO, IMOJIMHO)KECTBO, OINEpAIllMU HaJ MHOXECTBAMU;
yYMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OIMHCAHUs
pEaNbHBIX IPOLECCOB M SBJICHUH M NPH PEIICHUU 3a]ad, B TOM YHCIE W3
JIPYruX YYeOHBIX IPEJMETOB; yMEHHE ONEepHUpPOBaTH IMOHATHAMU: Tpad,
CBsI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/JaBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJB30BaTh Tpadbl MPH
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHSAMU: HATypallbHOE 4YHCIO, LEN0e YHCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOW CTENEHU, CTENEHb C
palMOHATILHBIM [IOKA3aTeleM, CTENEeHb C JEHCTBUTENbHBIM I10Ka3aTeseM,
jgorapuM 4YHUCla, CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJYNII0, palMOHAIBLHOE 4YHCJIO, HPPALMOHATIBHOE YHCIIO,
MHO’KECTBA HAaTypaJIbHbIX, LIETbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOImIHMi
JenuTeNs W HauMeHblllee oflee KpaTHoe, ainroputM EBknmpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3UIMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@XEHUI €O cTemeHsMU M JjorapudmMamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX  BBIPAKEHWH;  YMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
HOCJIEI0BATENIBHOCTh, apU(pMeTHYecKas Mporpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccus;
YMEHHUE 3aJaBaTh IMOCJIEIOBATEIBHOCTH, B TOM UHUCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE UHMCJA, MOIYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opmMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKas M  anreOpauyeckas); YMeETb
IPOU3BOIUTH apUPMETHYECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;




MNPUBOAUTE MPUMCPBI UCIOJB30BAHUSA KOMIUICKCHBIX YHCCII; ONCPUPOBATH
MOHATUSAMU:  MaTtpuma 2x2  u  3%X3,  onpenenuresb  MaTpUIIbL,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTeJbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IIPUMEHATh YPAaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI
JUI PELICHHsT MaTeMaTHMUYeCKUX 3ajad M 3aJad M3 pasziIMyHbIX objacreit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCT (PYHKIUHM, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HElpepbiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
(GyHKIIMM, NepBas ¥ BTOpas NMPOM3BOAHAA (DYHKLUHH, T€OMETPUUYECKHI U
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpaj; YMEHHE HaXOJIUThb ACUMOTOTHI TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOTO U KOMIIO3ULINU
GyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTapHBIX (YHKLIMH; yMEHHUE HCIIOJIb30BaTh
IOPOM3BOJHYIO JUIsL HCCIeloBaHMUsA (DYHKIHMM, HaXOQUTh HaumOONIbLIME U
HauMEHbIINE 3HA4eHMUs] (YHKIUH; CTPOUTHh TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHMEM  ammapaTa MaTeMaTHYeCKOro aHaiu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUIsl HAXOXKJIEHUS HAWIy4YlIero pelieHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BEMBI (PUIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIIbI0 auddepeHInaibHbIX
yYpaBHEHUU

YMeHue onepupoBarh MNOHATUAMU: rpa@uK QyHKUMH, oOpaTHas QyHKUHMSA,
KOMIO3UIMS (QYHKUMHA, JMHEHHas QYHKIMS, KBaapaTHuHas (QyHKIUS,
pauuoHanmbHas (QYHKLUSA, CTelneHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢yHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, MOKazaTeslbHas |
jgorapupmuueckas (GyHKIMU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKLUH, BBITOIHATH NpeoOpazoBaHus IpapuKoB (HYHKIMNA, UCIIOIb30BaTh
rpaduKy JUIS W3YYCHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPH pEIIeHUH 3a7ad
U3 JIpYTUX y4eOHBIX MPEIMETOBH 3a/ad M3 PEaJbHON KHU3HH, BBIPAKAThH
dopMyTaMH 3aBHCHMOCTH MEXIY BEITMUYWHAMHM, HCIIOJE30BaTh CBOWCTBA H
rpaduxku QyHKUMH A7 pelleHHus] ypaBHEHUH, HEpPaBEeHCTB U 3ajad C
napamMeTpamMi; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBa
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM



VYMeHue pemarb TEKCTOBbIE 3a/Jaud pa3HbIX THUMIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMbl 1O YCIOBHIO 3aJayd, HCCIIEJOBATh IIOJIyUYEHHOE pEIIeHue U
OLICHUBATh MPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
pealibHbIE CHUTYallUM Ha $3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJB30BAaHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATUSAMHU: CpelHee apudmMeThdeckoe, MeAHuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, AMCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXXAIOUIYI0 CBOMCTBA PEAJbHBIX IMPOIECCOB U SBICHHIA; MPEICTaBIIATH
UHQOpMAIMIO C TOMOWIbI0 TaONWI, W  JAMarpaMM; HUCCIEIO0BaTh
CTaTHUCTUYECKHE [aHHBIE, B TOM YHCIE C INPHUMEHEHHUEM TIpadUuecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKd MCCIEI0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOUIBIO JMarpaMM pacCEeMBaHUs M JTMHEHHOW perpeccuu

YMeHue onepupoBaTh NOHATHAMM: CIydalHBId ONBIT U  CIy4ailHOE
COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHSA; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C MCIIOJb30BaHMEM IpaUUecKUX METOJI0B; IHPUMEHSAThH
(GopMyNbl CIIOKEHUSI M YMHOXEHHS BepoATHOCTEeH, (GopMmyily IOIHOM
BEpOSATHOCTH, (popmyny bephymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI,; yMEHHE OIEepHUpPOBaTh
NOHATUSIMM:  Cly4yailHash  BeJIMYMHA, paclpesesieHue BEepOsITHOCTEH,
MaTeMaTUYeCKOe OXHJaHue, JUCHEepCHs U CTaHJApTHOE OTKJIOHEHHE
CIy4alHOM  BeIMYMHBI, (YHKUMHM  pacrnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO M HOPMAJIBLHOIO PaclpeAciiCeHu; YMEHUeE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpENCIICHUN i pELICHMs 3a/ad;
3HAKOMCTBO C MOHSTHSIMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE PUBOIUTH PUMEPHI IPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEpUpOBAThH
NOHATUSIMM:  COYETAaHUE, [IEPECTaHOBKA, YHCIO COYETaHUH, YHUCIO
nepecTaHoBoK; OuHOM HbloTOHA; yMeHHEe UPUMEHSTh KOMOMHATOPHbBIE
GbakThl W pacCcyXIeHus s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ysbTar

YMeHnE OICpHUpOBaAThH HOHATUAMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJ, IBYIPaHHbBIN
YTOJI, TPEXTPAHHBIN yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIEIbHOCTh U
NEPHEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMHU, YIOJl
MEXIY NPSMOU U IIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSAMHU, PACCTOSHHUE OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHBIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPY’KAIoOIIeT0 MHpa; CTPOUTH MAaTeMaTUYECKHE MOJEIH C IOMOUIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pelIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapamienenumnesa, mnpusMma, nupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTU THMPAMHJIbI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuAbl, IPU3MBbl, LUIMHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEUYEHMs] KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; YyMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUs], B TOM UYUCIIE C IMOMOIIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OnpeneacHus u3y4aeMbiXx (GUTyp, BBIIBUTaTh THMIIOTE3HI O
CBOWCTBAX M MpPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE TPOBOJAWTH KIACCHPHUKAIMIO GUTYp TI0
pa3M4YHBIM T[PHU3HAKAM, BBINOIHATE HEOOXOIMMBIE JIOTIOJHUTEIBHBIC
IIOCTPOEHUS

11

YMeHue  onepupoBaThb  NOHATHSMM:  JBKEHME B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U MOJOOHBIE (QUIYpbl, B TOM 4HCIE B IMPUPOJE,
UCKYCCTBE, apXUTEKType; MCIOIb30BaTh I'€OMETPUUECKUE OTHOLIEHUS MpPHU
pelIeHNH 3ajiay; HaXOJUTh T'€OMETPUUYECKHE BEIMYUHBI ([UIMHA, YTod,
I0IaAb, 00BEM) IPU PEILICHUN 33Ja4 U3 JPYTUX y4EOHBIX IPEIMETOB U U3
peanbHOM KM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIHMUMHBI (JIHHA,
yroj, Mioaas, 00BEM, IUIOIIAJb MOBEPXHOCTH), UCHOJb3Yd H3yueHHbIE
q)OpMy.]'IBI N MCTOABLI, B TOM 4YHCIIC: IJIOIaAb IOBCPXHOCTH ITHPAMHIEBI,
OpU3MBbl, KOHyca, LMIUHApA, Iulomaas cdepbl; 00bEM  KyOa,
[PSIMOYTOJIBHOTO  NapaJUIeNenuIlefa, MNUpaMUIbl, TPU3MBI, LUIAHAPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOJOOHBIX (PHUTYD
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YMeHue ornepupoBaTh NOHATHSMU: MPSMOYroJibHAsh CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPIAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHUE BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YOl MEeXay
BEKTOPAaMHU; YMEHHE HCTIOJIb30BaTh BEKTOPHBIN U KOOPIWHATHBIN METOJ JIJIst
pellIeHUs] TEOMETPUUYECKUX 3a4a4 U 331a4 APYTUX YIeOHBIX IPEIMETOB

13

YMenne BbIOUpaATh MOIXOSITUN METOM I PEIIeHUs 3a/1a4d; ITOHUMAaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; YMEHHE pAaclo3HaBaTh TMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, TPOLIEHTHI,
OCCKOHEUYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJbHON CTENIEHU
14 Crenenb ¢ nensiM nokasareneMm. CTeneHb ¢ palMOHAIbHBIM INOKa3areneM. CBoiicTBa
' CTEIeH
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JelicTBuTenpHble ynciaa. ApupMeTHnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMUCICHUS, IPAaBUIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA pe3yJbTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9 = KommiekcHble uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JorapupmMuyeckre ypaBHEHUs
2.5  Lemnsie u npoOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 = HppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbpHble U JorapuMUYECKre HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrtembl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEHUN. OnpeaennuTens MaTpUILIbI
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHbIE
' ¢yukuuu. YétHele n Heu€éTHBIe GyHKUMU. [leprnoguueckue GpyHKINHN
OO6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynmum  QyHKum.
3.2  IlpoMmexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILUH.

MakcumyMmbl 1 MUHUMYMBI GyHKIIMU. Hanbomblee 1 HauMeHbllee 3HaueHNUE PYHKIIMU




Ha IPOMEXYTKE

CrenenHas (pyHKIMS C HATypaJdbHBIM U IIEJBIM Moka3areneM. E€ coiicTBan rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u Jorapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOTH TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE JTIeMEHTAPHBIX (PYHKITHI
[IpumeneHne mNPOU3BOAHON K HUCCIEAOBAaHMIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBINEro 3HAa4eHHs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpain
5 MHOXecTBa U JIOTuKa
5.1 MHOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u MNOBEPXHOCTH BpAIECHUS
7.5  KoopauHatThl U BEKTOPbI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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