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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mnporpamma y4yeOHOro Kypca «BeposTHOCTb M CTaTUCTUKA»
6azoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETrO
obmiero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUICKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMMbl 00OeCleYMBAET OBJIQJCHUE KIIOUEBBIMU
KOMIIETEHLIUSMHU, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHSI M HENPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O00yYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYuebHsiii kypc «BepoSTHOCTH M CTaTUCTHKa» 0a30BOT0 YPOBHSI SIBISIETCS
NPOJOJIKEHUEM W PA3BUTUEM OJHOMMEHHOTO YYEOHOro Kypca 0a30BOTrO ypOBHS
ocHoBHOM mmikoybl. Kypc mpemnasHaden st (popmMupoBaHUS Y OOYYarOIIUXCs
CTaTUCTUYECKOM KYJbTYpbl W TMOHUMAHUS pOJIM TEOPUH BEPOSTHOCTEM Kak
MaTeMaTHYECKOr0 MHCTPYMEHTA JJIsl U3YUYCHUS CIy4alHBIX COOBITHM, BEIMUUH U
npoueccoB. [lpu m3ydeHum Kypca oOoramaroTcsi NMPEACTaBICHUS YYalluxcs O
METOJIaX MCCIEAOBAHUS N3MEHYMBOIO MUPA, PA3BUBACTCS NOHUMAHNUE 3HAYUMOCTH
U OOIIHOCTM MAaTEeMAaTHYECKUX METOJIOB MO3HAHMS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUSI.

ConepkaHue Kypca HalpaBJI€HO HA 3aKpEIJICHUE 3HAHUM, MOJYYEHHBIX MpPH
W3YYEHHUH Kypca OCHOBHOM IIKOJIBI U HA PAa3BUTHE NMPEACTABICHUA O CIyYalHBIX
BEJIMUMHAX W B3aUMOCBS3SIX MEXIY HUMHM Ha BAXXHBIX MPUMEpPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B coorBercTBUM C yKa3zaHHBIMH LIETSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJIhI HAa 0a30BOM YpPOBHE BBIIETICHBI
CIEIyIOLIME OCHOBHBIE cojepKaTenbHble JuHUU: «Ciy4ailHple COOBITUS H
BEPOATHOCTUY, «CilydailHble BETMYMHBI U 3aKOH OOJIBIINX YUCEI.

BaxHyro dacte Kypca 3aHMMaeT U3y4YEHUE TEOMETPUYECKOr0 H
OMHOMMAIILHOTO paCIpPEeNeNICHN M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTaMHU
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM PACIPEICITICHUSIMMU.

Copepxxanue nuHuM «CroydaiiHble COOBITHSI W BEPOSATHOCTUY»  CIIYXKHUT
OCHOBOW JuIsi (DOPMHUPOBAHMS TIPEACTABJICHUN O pacHpenesieHnd BEPOSTHOCTEH
MEXIy 3HAUYCHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE ATa JUHUSA HEoOXoauma Kak
0a3za sl M3y4eHHs 3aKOHAa OOJbIIMX YHceNnl — (yHAAMEHTAIbHOTO 3aKOHa,
JEHCTBYIONIETO0 B TMPUPOJIE M OOIIECTBE W HMMEIOUIEr0 MaTEeMaTUYECKYIO



dopmanuzanuo. Cam 3aKOH OOJBLIMX YMCET MPEAJIaraercs B O3HAKOMUTEIbHOM
(opMe ¢ MUHUMaJIbHBIM UCIOJIb30BAaHUEM MAaTEMATUYECKOro (popMain3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHbIMM  BEIMYHMHAMM,
AKLIEHTUPYIOT BHUMAHHME IIKOJIBHUKOB Ha ONUCAHUU M HM3YYEHHHU CIIy4alHBIX
SBJICHUM C MOMOILBIO HENpepbIBHBIX (QYHKIUHA. OCHOBHOE BHUMaHUE YJENseTCs
IIOKA3aTEeJIbHOMY W HOPMAaJbHOMY PacHpENEiICHUsIM, IPHU ITOM IPEATOIaraercs
O3HAKOMMTEIPHOE H3yuyeHHE MaTepuaia Oe3 J0Ka3aTelbCTB IMPUMEHIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydenue kypca «BeposiTHOCTh M CTaTUCTHMKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HENENI0 B TEUEHHUE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YacOB.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenre MaHHBIX C TOMOIIBI0 Tabmuir u nuarpamm. Cpennee
apumeTnyecKkoe, MeauaHa, HauOoJblllee W HAWMEHbIIEe 3HAYEHHUS, pa3Max,
JUCHEPCHSI U CTAaHJAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIeMEHTapHbIE
coObITus (Ucxonbl). BepodaTHOCTh ciydailHOro coObITHsl. Biau3ocTh 4acToThl U
BEPOATHOCTH  coObITH.  CnydaifHble  ONBITBI  C  PAaBHOBO3MOXXHBIMU
JJIEMEHTApHBIMU  COOBITUAMHU.  BeposiTHOCTM  CcOOBITUH B ONBITaX C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparnuu HajJ COOBITUSIMU: TIepeceyeHne, 00beAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditiepa. @opmyiia CI10KEHUS BEPOSATHOCTE.

VYcioBHas BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO CiiydyanHOro
skcrnepumenTa. @opmyria MmoaHoM BeposTHOCTH. HezaBrucuMbIe COOBITHS.

Kom6unaropnoe npaBuino ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucno
coueranuii. Tpeyronpauk [lackamns. ®opmyna 6mHomMa HeroToHA.

buHapHbIi ciydaiiHblid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumelie
uctbiTanud. Cepus HE3aBUCHUMBIX HCIBITAaHUM A0 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIun.

Cnyuaitnas  BenmuuuHa. Pacnpenenenne  BepodTrHocTeil.  [[uarpamma
pacnpenenenus. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMHAIIBHOE.

11 KVIACC

UucnoBble  XapakTepUCTUKU  CIy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOe
OKMJIAHWE, IUCIIEPCHsT M CTAaHIApTHOE OTKJIOHEeHHWE. [Ipumepsl npuMEHEHHs
MaTEeMaTU4YECKOr0 OXKHUAAHUsA, B TOM 4YMCIIE B 3aJadax U3 IIOBCEIHEBHOW KU3HHU.
MaremaTuyeckoe oxugaHue OMHAPHOW CiyyallHON BelMYMHBI. MareMaTuyeckoe
OKMJIAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaremMaTudeckoe OXUAaHue U
JUCTIEPCUS TEOMETPUYECKOT0 U OMHOMUAIBHOI'O PACIIpeieIeHUI.

3akoH OONBIIMX 4YHCET U €ro poib B HayKe, MPHUPOAE M OOIIECTBE.
Br16opounbIii MeTOI HCCe0BaHUH.

[IprMepbl HENpPEpPBIBHBIX CIIy4alHbIX Benu4uH. [loHATHE O TUIOTHOCTH
pacnpeneneHus. 3aaady, NPUBOJAIIME K HOpMaJIbHOMY pacnpenenenuto. [lonsatue
0 HOPMAaJIbLHOM pAacCIpeaeICHNUH.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4EOHOrO MpeaMera
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXk1aHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K HCTOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHMBOTO OYTYIIETO.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JWYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMCHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEpPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a/1a4 MAaTEMaTUYECKON HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIMSIHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIlME HAa NPUMEHEHWE MAaTEMATUYECKUX 3HAHWUW JJI PElICHUs 3a7ay B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTHYECKOM KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYXCaroweeo  Mupa;,  NpUMeHeHUue  J10SUYEeCKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTN3A;

e BOCIPUHUMATh, (HOPMYyJIHUpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpPUM  JJI1  BBISIBJICHHUS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbLI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPAKAEHUN (MpSAMbIE U OT MPOTUBHOIO), BEICTPAUBATH apryMEHTAIHUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENILHO ()OPMYITUPOBATH OOOOIIEHHS U BBIBOABI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX I OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPENICTABIATh €€ B Pa3NWYHBIX (opMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOS 00VUAIOUJUXCHL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, /1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIMpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXKIaTh MPOIIECC
U pe3yJbTat paboThl; 00001IaTh MHEHUS HECKOJBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHMBATh Ka4ye€CTBO CBOET0 BKJIAaJa B OOIIMI TPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

COCTAaBJIATH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pElIEHUN ¢ y4€TOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMM [IO3HABATEIILHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh  CIOCO0AMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Ipolecca |
pe3yJibTaTa pEeIICHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

Yurath ¥ CTPOUTH TAOIUIIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpedHee  apudMeTHUEeCKoe,  MeEAHaHa,
HauOoJbIIee, HAUMEHbIIIEE 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX TAHHbIX.

OnepupoBaTh MOHATUSMU: CIYYalWHBIM SKCIEPUMEHT (OIBIT) U CiIy4alHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOJ) CIY4YailHOTO OIIbITA;
HAXOJIUTh BEPOSITHOCTU B OMBITaX C PABHOBO3MOXKHBIMH CIy4YalHBIMU COOBITUSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUH B M3YYEHHBIX CIydalHbBIX
AKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh cOOBITUSA: TEpeceueHue U OOBEAMHEHHE
JAHHBIX  COOBITUM, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY  COOBITHIO;
NOJIb30BaThCs TMarpaMmamu Jiiepa U (HopMyJioil CI0KEeHUsS BEPOSITHOCTEH TpH
peuieHny 3aaad.

OnepupoBaTh MOHSATUSMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHUCUMBIC COOBITHSI,;
HAaXOJUTh BEPOSATHOCTH C IOMOLIBIO MPABWJIA YMHOKEHUSA, C IIOMOIIBIO JEpEBa
CIIy4alHOTO OIIBITA.

[TpumeHnsaTh KOMOMHATOPHOE IPABUIIO YMHOXKEHHUSI IPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHSATUSAMH: HCHBITAHUE, HE3ABUCUMBIC HWCIBITAHUS, CEPUs
UCIIBITAHUN, YyCIE€X M HeyJaya, HaXOAUTh BEPOSITHOCTU COOBITHMM B CepUU
HE3aBHUCHUMBIX UCIIBITAHUHN /10 MIEPBOTO yCIieXa; HAXOJUTh BEPOSATHOCTH COOBITUIA B
CepHUHU UCTIbITAaHUM bepHyu.

OnepupoBaTh  MOHATUSIMH:  CiIy4dailHass  BEJIMYMHA,  paclpeesieHHue
BEPOSTHOCTEN, IMarpaMMa pacrpeacneHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTM  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pPacIpeaeNeHUI0 WIH C IIOMOUIBIO IHarpaMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKUIAHUS; IPUBOJIUTH IPUMEPBIL,
KaK IMPUMEHSETCS MATEMAaTHYECKOE OXKHJAHUE CIyYalHOW BEJIIMYMHBI HAXOIUTh
MaTEMATUYECKOE 0KUIAHUE IO JTAHHOMY PaCIpPEAEIEHUIO.

Nwmetp npecTaBieHe 0 3aKoHe O0JIbIINUX YHCE]T.

Nwmetp npencrasiieHne 0 HOpMaJIbHOM PacCIpeIeICHUN.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

HaunmeHoBaHMe pa3/iesioB U TeM

KoanuecTBo yacoB

DJIeKTpPOHHBIE (LU (PPOBBIE)

Ne n/m Konrpoabubie | IIpakTHyeckue
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTbI padoThI
1 llpenicTanIieHHe AAHHEL 1 ONHCATEI: Has 4 https://m.eds00.ru/FO3BBNGHE
CTaTUCTHKA
CityyaliHble ONIBITHI U CITy4alHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.eds00.ru/036ZK3G08
3JIEMEHTAPHBIMHU HCXOIAMU
3 Onepaiuii Haf[ COCBITHAMH, CIIOKCHHE 3 https://m.edso0.ru/1X5YQJKCT
BEPOSITHOCTEH
YcnoBHas BEpOSITHOCTh, IEPEBO
4 CIIy4aifHOTO OITbITa, (hopMyIia MOTHOM 6 https://m.eds00.ru/MG7XWY9I5
BEPOSTHOCTH U HE3aBUCHMOCTH COOBITUI
5 DeMeHThl KOMOMHATOPUKU 4 https://m.edso00.ru/93EIMTAGW
6 Cepuu 1ocie10BaTeNbHBIX UCTIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CrnyyaiiHble BEIMUMHBI U PACTIpEAEIICHUS 6 https://m.edso0.ru/W31256YUQ
8 O06o06muenne U cucTeMaTu3anus 3HaHUN 5 2 https://m.edsoo.ru/F2NRENL5Z
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

[TPO'PAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KVIACC

KoaunuectBo yacos
HaumeHoBaHMe pa3iesioB U TeM JaekTpoHHble (uudpoBbIe)
Ne /ot Koutpoabnbie  IIpakTHueckue
MporpaMMbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThbI padoThbI
M N
1 ATEMATHHCCKOS OIIAATHE CITyaton 4 https://m.edso0.ru/NLUR2F4P4
BEJTMYNHBI
2 JAucnIepeHs i CTAHARpTHOE OTIIOHEHHE 4 1 https://m.eds00.ru/9GOF3UXPG
CJIy4aitHOM BEJTUUMHBI
3 3aKk0oH OOJIBIITNX YUCETT 3 1 https://m.eds00.ru/3S0TJOXPH
1 o
4 CHIPCPRIBHEIC CAYHAMHRIC BEMTHHIHET 2 https://m.edso0.ru/UESKKBSEX
(pactipenenenus)
5 HopwmanbsHoe pacnpenenenus 2 1 https://m.edsoo.ru/V2IPEP5DW
IT 000
6 OBTOPEHHE, 0BO meHIiIe " 19 2 https://m.eds00.ru/957SUT5BH
CHCTEMaTH3aIlns 3HAHHUHA
OBUIEE KOJIMYECTBO YACOB I10 34 9 3

I[TPOTPAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHsbie
padoThI

IIpakTH4eckue
padoThI

Hara
H3YyYeHHs

DJIeKTpOoHHBIe N poBbIE
o0pa3oBaTesbHbIE PeCypChl

[IpencraBnenue qaHHBIX €

IIOMOIIBIO Ta6J'II/II_I " AuarpamMm

https://m.edsoo.ru/X01FENDXK

Cpennee apudmeTHUECKOE,
MeauaHa, HanOoJIbllee U
HaAMMCHBIICC 3HAUCHUA,
pa3Max, TUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB

Cpennee apudmeTnueckoe,
MeauaHa, HanOoJbIee U
HaWMEHBIIIee 3HAUCHUS,
pasmax, nucrnepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HAOOPOB

https://m.edsoo.ru/VV4AOA2PTHT

https://m.edsoo.ru/Z51FE36YC

Cpennee apudmeTHIecKoe,
Me/IMaHa, HauooJIbIIee U
HaMMECHBIIICE 3HAYCHUS,
pa3max, Jucrepcus,
CTaH/IaPTHOE OTKIIOHCHHUE
YHCIIOBBIX HAOOPOB

https://m.edsoo.ru/8B62VBQSL

CrnyyaitHble SKCTIEPUMEHTHI
(OTIBITHI) W CITy4alHBIC

https://m.edsoo.ru/ANJUIJ4NP



https://m.edsoo.ru/X01FENDXK
https://m.edsoo.ru/V4OA2PTHT
https://m.edsoo.ru/Z5IFE36YC
https://m.edsoo.ru/8B62VBQSL
https://m.edsoo.ru/1NJUIJ4NP

COOBITHS. DIIeMEHTapHbIE
coOBITHS (MCXOMBI)

BepositHOCTB CitydaitHOro
coObITHs. BepositHOCTH
COOBITHIA B OIIBITAX C
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH

https://m.edsoo.ru/VVDGN1P8BC

BeposiTHOCTB citydaitHOro
coObiTus. [IpakTdeckas
pabota

https://m.edso00.ru/09MKZKCQS

Omneparuu HaJ COOBITUSIMU:
nepeceucHue, 00beTUHCHIE
COOBITHI, TPOTUBOMOIOKHbIE
coObITHs. [lnarpammel Ditnepa

https://m.edsoo.ru/V67CF8BE7

Omneparuu HaJ COOBITHIIMU:
nepeceucHue, 00beTUHCHIE
COOBITHI, IPOTUBOIOIOKHBIE
coObITHs. [lnarpammel Ditnepa

https://m.edso00.ru/42385Y0Y?2

10

dopmyna CIoKeHUs
BEPOATHOCTEMN

https://m.edsoo.ru/FIXSI5SWUU

11

YcnoBHas BEPOSTHOCTD.
YMHO)KEHUE BEPOATHOCTEH.
JlepeBo ciydaitHOro
JKCIIEPUMEHTA

https://m.edsoo.ru/EOLOXO5WX

12

YcnoBHas BEpOSTHOCTD.
YMHOKEHHUE BEPOSATHOCTEM.
JlepeBo Clly4aliHOro
HKCIEpPUMEHTA

https://m.edsoo.ru/WKFATOMAA



https://m.edsoo.ru/VDGN1P8BC
https://m.edsoo.ru/09MKZKCQS
https://m.edsoo.ru/V67CF8BE7
https://m.edsoo.ru/42385YOY2
https://m.edsoo.ru/FJXSI5WUU
https://m.edsoo.ru/EOL0XO5WX
https://m.edsoo.ru/WKFATOMAA

YcioBHas BEPOATHOCTb.
YMHOKEHHUE BEPOSATHOCTEM.

13 . https://m.edso0.ru/OQHYOESEZ
JepeBo ciydaitHOro
IKCIIEPUMEHTA
14 dopmyra MoIHON BEPOSATHOCTU https://m.edsoo0.ru/LCEG6ZMPV
15 dopMyIia MOTHONW BEPOSTHOCTH https://m.eds00.ru/TOQZNAQWK
dopMyiia OIHOU
16 BeposaTHOCTH. HezaBucumble https://m.edsoo.ru/ZEASE3LSV
COOBITUA
17 Kontpoinbhas padora https://m.edso00.ru/QE7Y9VSM9
18 Komburatopiioe npasito https://m eds00.r/M14GFGMX6
YMHOKEHUS
19 [lepecTanoBku u hakTopuan https://m.edso0.ru/U70877Q0F
20 Yucno coueTaHmit https://m.edsoo.ru/1XIFF1E4B
21 TpeyromHii lackans. https://m.eds00.ru/85QHGUUQ1
®opmyna 6uHoma HeroToHa
bunapHbIil Cl1ydaiiHbIN OMBIT
(ucmpITaHKE), yCIIEX W HEyIava.
22 He3aBucumele ucnsiTanus. https://m.eds00.ru/5SIHOG0QS
Cepust HE3aBUCUMBIX
UCIBITAHUH 10 IEPBOTO ycrexa
23 Cepus He3il BHCHMBIX https://m.eds00.ru/3PCK9YK51
ucnbITanuil beprymm
Cepust HE3aBUCUMBIX
24 nembrramiit. [lpaxririecias https://m.edsoo.ru/EM2ZK6NZJ
paboTa ¢ UCIOJIb30BaHUEM
AJICKTPOHHBIX TaOJIHUIT
25 CnyyaitHas BeTMuMHA https://m.edso00.ru/39X171L.41



https://m.edsoo.ru/OQHY0ESEZ
https://m.edsoo.ru/LCEG6ZMPV
https://m.edsoo.ru/T0QZNAQWK
https://m.edsoo.ru/ZEASE3LSV
https://m.edsoo.ru/QE7Y9VSM9
https://m.edsoo.ru/M14GFGMX6
https://m.edsoo.ru/U7O877Q0F
https://m.edsoo.ru/1XIFF1E4B
https://m.edsoo.ru/85QHGUUQ1
https://m.edsoo.ru/5SIHOG0QS
https://m.edsoo.ru/3PCK9YK51
https://m.edsoo.ru/EM2ZK6NZJ
https://m.edsoo.ru/39X17IL41

Pacnpenenenue BeposiTHOCTEN.

26 1 https://m.edsoo.ru/MPOAVYOCO
Juarpamma pacnpeneneHus

27 CyMMil 1 TIPOHSBEHCHHE 1 https://m.edso0.ru/XX14INOX3
CIIy4aifHbIX BEJIUYHH

28 CyMMil 1 TIPOUSBEACHHC 1 https://m.edsoo.ru/51AVNGFKC
CITy9aifHbIX BEJTUYNH
IIpumepsl pacnpeesieHul, B

29 TOM UHUCJIE TEOMETPUUECKOE U 1 https://m.edso0.ru/RG5J6BAAT
OMHOMUANTBHOE
[Ipumepsl pactipenenenuii, B

30 TOM YHUCJIC TEOMETPUICCKOE U 1 https://m.edso00.ru/7Q50MDWL L
OMHOMUATBHOE
IT 000

31 OBTOPCEHHUE, 000 meHIiIe 1 1 https://m.edsoo.ru/EEALK6860
cHCTEMaTH3alUs 3HAHUH
IT 000

32 OBTOPEHIE, ODOBIIEHHE 1 1 https://m.eds00.ru/SMUXIFZ7V
CUCTeMAaTH3aIHs 3HAHHHA

33 HtoroBas koHTponbHas paboTa 1 https://m.eds00.ru/264X80RSM
IT 000

34 OBTOpEHIE, 00 meHIiIe 1 1 https://m.edsoo.ru/ZMEM3LUEW
CUCTeMAaTH3aIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://m.edsoo.ru/MP0AVYOCO
https://m.edsoo.ru/XX14INOX3
https://m.edsoo.ru/51AVNGFKC
https://m.edsoo.ru/RG5J6BAAT
https://m.edsoo.ru/7Q5OMDWLL
https://m.edsoo.ru/EEALK6860
https://m.edsoo.ru/5MUXIFZ7V
https://m.edsoo.ru/264X80RSM
https://m.edsoo.ru/ZMEM3LUEW

11 KVIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

KouTpoiabHbIe
Bcero P
padoTsI

IIpakTnyeckue
padoThbI

JlaTa
U3y4YeHusl

DJIeKTPOHHbIE HH(]poOBLIE
o0pa3oBaTe/bHbIe pecypchl

[ToBTOpenwue, o600mEH e,
CHCTEMAaTH3allHs 3HAHUH.
CrnydaiiHbIE OTIBITHI U
BEPOSITHOCTH CIIy4alHbIX
coObITuii. Cepuu He3aBUCUMBIX
HUCTIBITAHUIN

https://m.edsoo.ru/XUPBX5564

[ToBTOpenue, 06001IIEHNE,
cUCTeMAaTH3aIns 3HaHUM.
CrnyuaiiHble ONBITHI U
BEPOSITHOCTH CITy4alHbBIX
cobpiTuii. Cepun HE3aBUCHUMBIX
UCHIBITAaHUH

https://m.edsoo.ru/SRLS8AOSP

[ToBTOpenue, 060061IeHNE,
CUCTEMaTH3alMs 3HAHUM.
CiyyaliHble OTIBITHI U
BEPOSITHOCTH CITy4alHBIX
coObITuit. Cepun HE3aBUCUMBIX
HCIIBITAHUI

https://m.edsoo.ru/OMJHS2B6V

[ToBTOpenue, 060061IEHNE,
CHCTEeMAaTH3aIus 3HaHUH.
CrnydaiiHbIE OTIBITHI U
BEPOSITHOCTH CIIy4alHbIX
coObITuii. Cepun He3aBUCUMBIX
HUCITBITAaHHUI

https://m.edso0.ru/G86HDNKIO



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO

[Tpumeps! mpuMeHeHus
MAaTEMATHYECCKOI'O OKHUAaHUA
(cTpaxoBaHue, JI0TEpEs)

https://m.edsoo.ru/DZPTOPAOL

MaTteMaTH4eCKoe OKHIaHue
CYMMBI CHy‘I&ﬁHBIX BCINYHNH

https://m.edsoo.ru/ES8V3603X

MaremaTHdeckoe OKHIaHNe
reOMETPUYECKOr0 U
OMHOMHUAJILHOTO
pacrpeaeeHun

https://m.edso00.ru/GV6SR3B8B

MaremMmaTtudeckoe OXXKUJaHue
T€OMETPUUECKOTO U
OMHOMHUAJIBHOTO
pacrpeaeeHun

https://m.edsoo.ru/\WB5870118

HI/ICHepCI/IH " CTaHAAapPTHOC
OTKJIOHCHHEC

https://m.edsoo.ru/MHD4TG457

10

Hucnepcus u cTtaHIapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/OEQ95EOLY

11

Jlucrepcuu reoMeTpUIeCKOro
1 OMHOMHAJIEHOTO
pacnpeieeHus

https://m.eds00.ru/QDOWXCAQV

12

[MpakTuyeckas pabora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TalJIHI

https://m.edsoo.ru/VUDVP7WRV

13

3ax0H OOIBIINX YHUCEIL.
Bei0opounbiii MeTOx
HUCCIIeJOBAaHUM

https://m.edsoo0.ru/0J6UJWKNJ

14

3aK0H OOIBIINX YHCE.
Br16opounslii MeTOx

https://m.edsoo.ru/6EWODFH74



https://m.edsoo.ru/DZPTQPA0L
https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74

HUCCIIEIOBAHNN

15

[IpakTrueckas pabora ¢
MCTIOJIb30BAaHUEM SJIEKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/ARR7GAHFV

16

HtoroBas koHTpoNbHas paboTa

https://m.edsoo.ru/U60PWQJSX

17

[Ipumeps! HENMpEPBIBHBIX
ciy4anHbIX BeauduH. OyHKuys
IJIOTHOCTHU PACIPENEICHUS.
PaBHOMEpHOE pacnpenencHue
U €70 CBOWCTBA

https://m.edsoo.ru/Y6H0T4975

18

[Ipumeps! HEMPEPBIBHBIX
ciy4anHbIX BeauyuH. OyHKuys
IJIOTHOCTU PACIPENEICHUS.
PaBHOMEpHOE pacnipeneneHue
Y €TO CBOMCTBA

https://m.edsoo.ru/EMWRNNSCH

19

3agauu, MPUBOISIINE K

HOPMaJbHOMY pacipeEICHHUIO.

OyHKINS MJIOTHOCTH U
CBOWCTBA HOPMAJILHOIO
pacnpeeneHus

https://m.edsoo.ru/UYVV78A6W

20

[Mpaktuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TalJIHI]

https://m.edso0.ru/G5H74M8Y 8

21

[ToBTOpenue, 0600mEeHNE U
cucTeMaTHU3alus 3HaHUH.
OmucarenpHas CTaTUCTUKA

https://m.edsoo.ru/M1M41HBDP

22

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMaTHU3alis 3HaHUH.

https://m.edsoo.ru/5SONNQF02G



https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5
https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP
https://m.edsoo.ru/5ONNQF02G

OnucartenbHas CTaATUCTHKA

23

[ToBTOpeHME, 0000IICHNE U
CHCTEMAaTH3aIINS 3HAHUM.
OnBITHI ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH

https://m.edsoo.ru/UR3GDQSUQ

24

[ToBTOpenme, 0600mEeH e U
CHCTEMAaTH3aIINS 3HAHUM.
OnbITH C pABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

https://m.edsoo.ru/Q5K28U14V

25

[ToBTOpenue, 0600mEeHNEe U
cHUCTeMaTH3alus 3HaHU.
Brrunciienue BepossTHOCTEM
COOBITHIA C IPUMEHEHUEM
dbopMyn u rpadudecKux
METOJI0B (KOOpIMHATHAS
npsimMasi, IEPEBO, TUarpaMmma
Diinepa)

https://m.edsoo.ru/ZUJHR430X

26

[ToBTOpeHue, 06061IeHNE U
CUCTeMaTHU3alus 3HAaHHH.
Brrunciienue BeposTHOCTEM
COOBITHUH C IPUMEHEHUEM
dbopMyI u rpaduIeCcKUX
METOJIOB (KOOpIWHATHAS
npsimMasi, IepeBo, AUarpamMma
Diinepa)

https://m.edsoo.ru/6GDYWWOAY

27

[ToBTOpenwue, 0600mEeHNE 1
CUCTEeMAaTH3aINs 3HaHUM.
Briuncnenue BepossiTHOCTEM
COOBITUH C TIPUMEHEHUEM

https://m.edso00.ru/61S61FQ5S



https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V
https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7
https://m.edsoo.ru/61S61FQ5S

dhopmyn u rpaduuecKuX
METOJI0B (KOOpINHATHAs
npsiMasi, 1epeBo, IuarpaMmma
Diinepa)

28

[ToBTOpEeHME, 0000IICHNE U
cUCcTeMaTH3alis 3HaHUH.
Brrunciienue BepossiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyin u rpapuuecKux
METOJI0B (KOOpIMHATHAS
npsimasi, 1epeBo, AuarpamMma
Diinepa)

https://m.edsoo.ru/I5GUWKU35

29

[ToBTOpenwue, 06001eHNE 1
CUCTeMAaTH3aIHsI 3HAaHUH.
Cinyyalinble BEJIMYUHBI U
pacnpeeneHus

https://m.edsoo.ru/OB10VDB1I

30

[ToBTOpeHue, 06001IIeHNE U
cucTeMaTH3alus 3HaHUH.
CrnyuaiiHble BETUYMHBI U
pacnpeneneHus

https://m.edsoo.ru/KSOM8IYPE

31

[ToBTOpeHue, 0600MIeHNE U
cUCTeMaTU3alus 3HaHH.
MatemaTnueckoe 0OXuaaHue
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC
Kon
IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOCHHUS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero o0pa3zoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEH U CTATUCTUKA
6.1 Yurtath ¥ CTPOUTH TAOJIUIIBI U AUATPAMMBI
OnepupoBaTth MOHATHAMHU: cCpelHee apudmMeTHueckoe, MeIuaHa,
6.2 HauOosplllee, HaMMEHbIIEEe 3HAUYEHUE, pa3Max MAaccHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATHAMH: CIy4alHBIM SKCHEPUMEHT (OMBIT) U
ClIy4aiiHOE€ COOBITHE, JJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIM HMCXO.)
6.3 CIIyYaifHOTO  ONBITA;  HAXOAWTh  BEPOSTHOCTH B  ONBITAX C
PaBHOBO3MOXXHBIMH CIyYalHBIMHA COOBITUSIMHU, HaXOIUTh U CPAaBHUBATH
BEPOSITHOCTH COOBITUI B M3YYEHHBIX CIyYaiHBIX YKCTIEPUMEHTAX
Haxomute u QopMmynupoBaTh COOBITHS: TepeceueHue U OOBEeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, TPOTHBOIIOJIOXHOE JTaHHOMY COOBITHIO;
' MOJIB30BAThCS  AMarpaMmMamMu  Dijepa ©u  (QOpMYNOH  CIOXKEHUS
BEPOSATHOCTEH MPU pPEeLIeHUH 33134
OnepupoBaTh TMOHSATUSMHU: YCJIOBHAs BEPOSITHOCTh, HE3aBUCHMBbIE
6.5 COOBITHS; HAXOAUTh BEPOSITHOCTH C TMOMOIIBIO MpaBUIa YMHOXKEHUS, C
MOMOMUIBIO JIepeBa CIIy4alHOTO OIbITa
6.6 [TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 33124
OmnepupoBaTh MOHSATHSIMH: UCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPHUs
6.7 UCTIBITAHWH, yCIIeX M Hey/Aaya; HaXOJUTh BEPOSATHOCTH COOBITHI B cepuu
' HE3aBUCUMBIX HCIBITAaHUNA 0 TEPBOTO yCIeXa, HAXOIUTh BEPOSITHOCTH
COOBITHI B cepuu HcTibITaHui bepHyu
6.8 OnepupoBaTh TNOHATUSIMH: CllydailHas BeJIMYMHA, paclpeeeHue

BCPOHTHOCTeﬁ, JuarpaMma pacipCaciCHusa

11 KJIACC




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl OCBOCHHS OCHOBHOM

NPoBePsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero o0pa3zoBanus
pe3yJjbTara
5) Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4alHOW BEJMYMHBI 110
' pacrpeesIeHHIO WIH C IIOMOIIbIO TUarpaMm
OnepupoBarth MOHATHEM MaTEMaTUYECKOTO OXXHMJIAHMS, MPUBOJUTH
5 MpUMEpPBl  TOrO0, KaKk TMPUMEHSETCS MAaTeMaTH4YEeCKOE  OXKHJIAHHE
' CIIy4allHOM BEJMYMHBI, HAXOAUTh MAaTEMaTHUYECKOE OXHUIAHHE IO
JTaHHOMY pacIpeaeIeHUI0
53 Nmets npeacTaBiaeHne o 3aKOHE OOJIBIITUX YUCETT
5.4 NmeTs npeacraBiieHue 0 HOpMaJIbHOM pacipeieIeHUU




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
Kon
6 Teopus BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne maHHBIX C MOMOIIpI0 Tabmmm wu  guarpamm. CpenHee
6.1 apudMeTHYecKoe, MeIuaHa, HauOoJblIee W HAWMEHbBIIEEC 3HAYCHUS, pa3Max,
JIMCTIEPCHS U CTAaHJAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CnyyailHbple SKCHEpUMEHTHI (ONBITBI) U CIy4yailHble COOBITUS. OJEMEHTapHbIE
coObiTus (Mcxobl). BeposTHOCTH chmydaitHOro coObITHSA. bBiM30CTh YacCTOTHI U
6.2 BEPOSTHOCTH COOBITUN. ClydaifHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COObITUAMH. BeposSTHOCTHM  COOBITUH B  ONBITAX C  PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepauuu HaJx COOBITUSIMU: IepecedyeHue, OObEeIUHEHHE, MPOTHBOIIOJIOKHbIE
' coObITus. Jlnarpammel Diiniepa. @opmysia CI0XKEHUS BEPOSTHOCTEH
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBo  ciay4allHOTO
' skcriepuMenTa. Gopmyria MoHOH BeposiTHOCTH. He3aBucHMEbIe COOBITHS
65 KomOunatopaoe mnpaBmio ymHOxeHus. IlepecranoBku u (akropuan. Ywucio
. coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeioTona
bunapuplii ciy4aliHpli ONBIT (MCHBITAHME), ycmex M Heyaada. HesaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HCIbITAHUKW 10 TniepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHynnu
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOCTEH. JluarpamMma pacnpenesieHus.
' [Ipumeps! pacnpeeneHuii, B TOM YHCIIe TeOMETPUYECKOEe U OMHOMUAIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN M CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKH CIy4alHBIX BEJIMYMH: MATEMaTUYECKOE OXKUJaHUE,




JIMCTIEpCUsl U CTaHAAPTHOE OTKJIOHEHHE. l[IpuMepbl mpuMeHeHns MaTeMaTUYECKOTro
OXXUJaHUS, B TOM 4YMCJIE B 3a/ladyaX M3 MOBCEJHEBHOM XU3HU. MaTtemaTtuueckoe
OXKHMJIaHWe OWHApHOM CIIy4ailHOM BEJMYMHBI. MaTeMaTHYECKOE OKHUIAHHUE CYMMBI
CIIy4alHbIX BEJMYMH. MaTeMaTH4ecKoe OXHJaHUEe U JUCIEePCUsi TeOMETPUUECKOrO

1 OMHOMUAJIBHOTO pacIpeieseH i

3akoH OOJBIIMX YHCENl M €ro poJjib B Hayke, mpupoje u obuiectse. BriOopouHbIit

5.2

METOJI UCCIIEJOBAHUM

IIpumepsl  HENpEpBIBHBIX — CIy4alHbIX BeNWYMH. [loHsATHE O IUIOTHOCTH
5.3 pacnpenenenus. 3a1a4uu, NIPUBOIAIIME K HOpMaIbHOMY pacnpeneneHuto. Ilonsatue o

HOPMaJIbHOM pacCrpCACIICHUN




HNPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaAM OCBOCHHS
OCHOBHOI 00pa30BaTe/IbHOM POrPaMMBbI Cpe/IHero o01ero
o0pa3zoBaHusl

Brnanenue wertogaMu J10Ka3aTeNbCTB, AJTOPUTMAMM PELICHUS 3a7ady;
yMeHHe (QOpMYyIUpOBaTh U ONEPUPOBATh TMOHATUSAMU: OIpEIEICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IPHU3HAK, JOKa3aTEJIbCTBO,
paBHOCWIIbHBIE (OPMYIMPOBKH; MPUMEHATHh HX; YMEHHE (OPMYIHPOBATH
0o0paTHOE M TPOTUBOIOJIOKHOE YTBEpPXkJIECHUE, MPUBOIUTH MPUMEPHl U
KOHTPIPHUMEPBI, HUCIOJIb30BaTh METOJ  MaTEeMaTUYECKOM HHIYKIUU;
IIPOBOJUTH JTOKA3aTEJIbHBIE PACCYXICHUS IIPU PELICHUM 3a]ay, OLICHUBATh
JOTUYECKYI0  NPAaBUIBHOCTh  PACCYKIEHHUH; yMEHHE  ONEpUpOBaTh
HNOHATUAMM: MHOXECTBO, MOJMHOYKECTBO, OIEpallMM HaJ MHOXXECTBaMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar i ONMCaHUs
peanpHBIX IPOLECCOB U SIBICHUM W NPU PELICHUU 3aJa4d, B TOM YUCJE W3
JIpYruX Yy4eOHBIX MPEAMETOB; YMEHHE OINEepHpoBaTh MOHATHSAMU: Tpad,
CBSI3HBIA Tpad, AepeBo, IHKI, rpad Ha IUIOCKOCTH; YMEHHE 331aBaTh H
ONHUCHIBAaTh Tpadbl Pa3sTUUYHBIMU CIIOCOOAMM; HCIIONIB30BaTh Tpadbl MpH
pelieHnu 3a1a4

YMeHne onepupoBaTh TMOHATHSAMHU: HATYpalbHOE YHCIIO, IEJN0e YHCIO,
CTETICHB C IICJIBIM TI0Ka3aTeJIeM, KOPSHb HATYPaJIbHOW CTEICHHU, CTCTICHD C
paloOHAaJIbHBIM I10Ka3aTCJICM, CTCIICHL C I[GI\/‘ICTBI/ITCJIBHBIM IIOKa3aTcJieM,
jgorapudmM 4YuCIA, CHUHYC, KOCHHYC M TAaHT€HC IPOU3BOJIBHOTO YHUCIHA,
OCTaTOK [0 MOYJI0, palMOHAIBFHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATYPaAJIbHBIX, LHCJIbIX, pallMOHAJIbHBIX, )Iel\/IICTBI/ITeJ'IBHBIX YUCCII,
YMCHHUEC HCIIOJB30BAThL MPHU3HAKKU OCIUMOCTH, HanMEHBIITNN O6IIII/Iﬁ
JenuTeNs W HauMeHbIee oflnee KpaTrHoe, airoputM EBkiamma npu
peLICHUH 3a/la4; 3HAKOMCTBO C Pa3IMYHBIMU TIO3MIIMOHHBIMU CHUCTEMaMHU
CUHCIJICHUS; YMCHHE BBIMIOJIHATH BBHIYMCIICHUE 3HAUCHHUHA U MPEOOpa3OBaHHS
BBIPAKCHH CO CTENEHSIMU U JorapudmMamu, MnpeodOpa3oBaHUsi IPOOHO-
panuoHaJIbHbIX BBIpa)KeHI/If/'I; YMCHHC OICprUpOBaATH IIOHATUAMMU.
MOCIIeIOBATENILHOCTh, apudMeTHyeckas MPOrpeccus, TeoMeTpUudYecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIlas TeOMETpUYecKas MpOTrpeccus;
YMEHHUE 3aJlaBaTh MOCJICIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE
qucJjio, COHpSDKéHHI)Ie KOMIUJICKCHBIC 4YHCJIa, MOAYJIb W AaprymMecHT
KOMIUIGKCHOTO ~ 4ucia,  ¢opMa  3amuCH  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETPHUECKass W  anreOpaudeckas), yMeETb
NPOU3BOJIUTh apUPMETHYSCKUE JICHCTBUS C KOMIUIGKCHBIMH YHUCIIAMH,




IPUBOJUTH MPUMEPHI UCIIOJIIB30BAHUS KOMIUIEKCHBIX UYHCEN; ONEepPUpPOBATh
MOHATHSAMU:  MaTpuma 2x2  ©u  3X3,  ONpeneluTeNb  MAaTPHUIIbL,
F€OMETPUUECKUIN CMBICIT OTPEICTUTEIS

YMeHHe OonepupoBaTh IOHATUSAMU: palMOHAIbHBIC, WPPALMOHAJIBHBIC,
IIOKa3aTebHbIe, CTENEHHbIEC, JOrapuPMHUUECKHE, TPUTOHOMETPHUECKHUE
YPaBHEHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHITUIMM:
TOXK/IECTBO, TOXJIECTBEHHOE IPEOOpa3OBAHUE, YPAaBHEHHE, HEPAaBEHCTBO,
CUCTEMa YpaBHECHUNM U HEPABEHCTB, PABHOCWIBHOCTb YpaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE pelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBbI
C TOMOIUBIO Pa3jIM4YHBIX NPUEMOB; peUIaThb ypPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C ITAPAMETPOM; NIPUMEHATh YPABHEHHUSI, HEPABEHCTBA, UX CHCTEMBI
JUIsL pellieHHus MaTeMaTHYeCKMX 3a7ad M 3a7ad U3 pa3jIMuHbIX obnacteit
HAYKH U PEAJIbHOU KU3HU

YMmeHue omnepupoBaTh MOHATHAMU: (YHKUMSA, UYETHOCTh (PYHKLUH,
HNEPUOJUYHOCT (DYHKIMM, OTrPaHMYEHHOCTh (PYHKLHUH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (YHKUUH, HauOojblllee M HaUMEHbLIEE 3HAYEHUS
(GYHKIMU Ha MPOMEXYTKe, HENpepbhiBHAS (DYHKIMS, aCUMIITOTHI rpaduka
(¢yHKIMU, TepBas U BTOpas MPOM3BOJAHAS (YHKLUUHU, F€OMETPUUYECKUNA U
¢u3nyeckuii  CMbICI  NPOU3BOAHON, mepBooOpa3Has, OINpeaeNEHHbIN
WHTETpajJ; YMEHHE HaXOJWUTh AaCHMIITOTHI Tpaduka (YHKIWW; yMEHHUE
BBIYHCIISITH TPOU3BOIHBIE CYMMBI, TPOU3BECHHS, YACTHOTO U KOMIIO3HIIUU
(GyHKIWH, HAXOIUTHh YpaBHEHUE KacaTeIbHOH K rpaduky pyHKINHU; yMEHHUE
HaXOJUTh NMPOU3BOAHbBIE 3JEMEHTAapHBIX (YHKLUH; YMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsl HUCCIEeNOBaHMA (QYHKLMM, HAaXOAUTh HaWOOJIbIIME U
HaWMCEHbBIINE 3HAYeHUs (YHKIHUH; CTPOUTh TpPapUKH MHOTOWIECHOB C
UCTIOJIb30BaHUEM — ammapara MaTeMaTHYecKOro —aHaiu3a; MPUMEHSTH
NPOM3BOIHYIO JUI HAXOXKJICHHUS HAWIYYIIErOo PELIeHHs B MPUKIAIHBIX, B
TOM YHCJI€ COLMAIbHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/1ayax; HaXOAUTh
IUIOIAAN U 00BEMBI (PUIYp C MOMOILIBIO MHTErpajia; NPUBOAUTH IPUMEPHI
MaTeMaTH4YEeCKOro MOJEIMPOBAaHUS C TMOMOIIBI0  JAuddepeHIaTbHBIX
YpaBHECHUI

YMeHue onepupoBaTh MOHATUAMU: Ipaduk QyHKIUH, oOpaTHas (QyHKLUS,
KOMMO3uIMs (QyHKIMHA, JuUHeWHas QYHKUUSA, KBaJpaTuyHas (QYHKIUS,
panMoHanpHas (YHKLIMSA, CTeNeHHas (yHKOUsS, TPUTOHOMETPUYECKUE
¢byHKIIMKM, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKIMU, MOKazaTeiabHas |
aorapupmuueckas (GyHKUUH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
(yHKIUH, BBIOIHATE NpeoOpa3oBaHus rpaukoB (QyHKIHHA, UCII0IB30BaTh
rpauKy JUId U3y4EeHUs MPOLECCOB M 3aBUCUMOCTEH, IIPU pEIIeHUM 3a7ay
W3 JIPYruX y4eOHBIX MPEIMETOBH 3alady W3 PEajbHON JKHU3HH; BBIPAKAThH
(dopMyIaMu 3aBHCUMOCTH MEXK]y BEITMUYMHAMHM; HCIIOJIb30BaTh CBOMCTBA H
rpadpukd QYHKIOMA A7 pelIeHus] ypaBHEHHI, HEPAaBEHCTB M 3a7ad C
napameTpamH; H300pakaTh Ha KOOPJIMHATHOW IUIOCKOCTH MHOXKECTBA
pelleHUI ypaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBbIE 33Jaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJW U 4YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3a/a4yd U3 00JacTH yNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA M UX
CHUCTEMBl 1O YCIIOBHUIO 3aJlayd, MCCJIEI0BaTh IOJIYYEHHOE pELIeHUuE U
OLICHMBATh MPABIONOAOOHOCTh PE3yJNbTaTOB; YMEHHE MOJIEIUPOBAThH
peanbHble CHUTyallud Ha $3bIKE MAaTEMaTUKU; COCTAaBJISATh BBIPAKECHMUS,
yYpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33Ja4H, UCCIENA0BaTh
IOCTPOCHHbIE ~ MOJIEIM C  HWCIHOJBb30BAaHMEM  ammapata  aireopsl,
MHTEPIPETUPOBATH NOJIYUEHHBIA PE3YIbTAT

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apu(pMeTHdyecKoe, MequaHa,
HauOoJIbIlIeE U HAaUMEHBIIIEE 3HA4YCHUA, pa3dMax, JUCIICPCHA, CTaHAAPTHOC
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATDH
UHPOpMaLIMIO, TPEACTAaBICHHYI0 B TabMUIaxX, Ha AUarpammax, rpaQukax,
OTPaKaIOIIYyI0 CBOWCTBA pealbHBIX MPOLECCOB U SBICHWM; NMPEICTABIATh
uHpOpMalLlMI0O C TIOMOINBIO TaONMIl W  JWarpaMM; HCCIIEN0BaTh
CTaTUCTUYCCKUC HOAaHHBIC, B TOM 4YHUCIIC C TPHUMCHCHUCM I‘pﬁ(bH‘-I@CKI/IX
MCTOHNOB U JJICKTPOHHBIX CPCACTB, rpa(bnqecm/l HucciacaoBaTb COBMCCTHBIC
HaOJIIOACHNUS C TOMOIIIBIO TMarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMeHHne onepupoBaTh IOHATUSMH: CIYYalHbIM ONBIT W  CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUYecCKUX METOJOB; MPUMEHSTDH
(GbopMyInbl CIOXEHHS W YMHOXEHHUS BEPOSATHOCTEH, (OpMylly MOIHOM
BeposTHOCTH, dopmyny bepHymnu, komOuHATOpHBIE (HAKTBI U (OPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEANBHBIX COOBITHI; YMEHHE OIEepUPOBAThH
NOHATHSAMM:  CllydaiiHas  BEJMYMHA, pacHpeielieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOoe OKUJaHUe, AHUCIepCUs W CTAaHAAPTHOE OTKIOHEHHUE
ClyyallHOM  BENWYMHBL, (QYHKUUU  pacupefeNieHuss U IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeIbHOT0 U HOPMAJIbHOTO pacIpeeeHHit; yMeHnue
WCTIOJIh30BaTh CBOMCTBA M3YUEHHBIX PACIpENEICHUN Uil PEUIeHUs 3a1ad;
3HaKOMCTBO C TIOHSTHSIMH: 3aKOH OOJIBIIIMX YHCEI, METO/IbI BBIOOPOYHBIX
UCCIIEIOBAaHMI; YMEHUE TIPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
yuced B NPUPOAHBIX M OOLIECTBEHHBIX SIBICHMAX; YMEHHE OINEpUPOBAThH
NOHATUAMM: COYETaHHE, [EePEeCTaHOBKA, YHCIO COYETaHUI, YHUCIIO
NepecTaHoBOK, OMHOM HpIOTOHA; yMEHHE TpPUMEHSATh KOMOWHATOPHEIC
(bakTel M pacCyKOeHHs Al PELICHUs 3a]ad; OLEHHBATh BEPOATHOCTH
peasibHBIX ~ COOBITHUH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJEIb U
UHTEPIIPETUPOBATD MTOJYUCHHBIN pe3ybTat

YMeHune ONCpHUpOBATH IIOHATUAMU: TOYKa, npsmas, IINIOCKOCTBH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJA, IUIOCKUM yroJl, 1BYI'PaHHbBIN
YIOJl, TPEXTPAHHBIN Yroji, CKPEIIUBAIOLIMECS MPSIMBbIE, NAPAUICIIBHOCTh U
NEPNEHIUKYIIIPHOCTD NPSAMBIX U IUIOCKOCTEH, YIOJ MEXAY MPSIMBIMH, YOI
MEXY NMPSMOHN U INIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSIMHU, PACCTOSIHUE OT




TOYKU [0 IUIOCKOCTH, PACCTOSHHE MEXKIY IPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSAMU; YMEHHME HCIIONb30BaTh IIPU PELICHUU 3a7a4 U3Y4YCHHbIE
(akTel ¥ TEOpEMBI IUIAHUMETPHH; YMEHHE OIICHHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIEr0 MHpa; CTPOUTb MATEMAaTUYECKUE MOJEIU C IOMOLIBIO
FEOMETPUUECKUX IOHATUN M BEIWYUH, peUlaTb CBSA3aHHBIE C HUMHU
MIPAaKTHUYECKUE 3a1a41

10

YMeHue omnepupoBaTh HNOHATUAMM: IUIOIWAAL (GUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOTOTPaHHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, Mapajulefienunesn, Npu3Ma, OUpaMuaa, ¢Gurypa M IMOBEPXHOCTb
BpAllleHHs, LWINHAP, KOHYyC, Wap, cdepa, IUomaab cdepsl, IUIOMAAb
MOBEPXHOCTH MHUPaMHIbI, MPU3MBI, KOHyca, LMIUHApaA, OO0BEM KyoOa,
OPSIMOYTOJIBHOTO — MapajljiesienuIeaa, MNUpaMubl, [PU3Mbl, WIMHAPA,
KOHyca, Ilapa, pa3BEPTKa IOBEPXHOCTH, CEYEHMs KOHyca M LMIMHJpA,
napajuleJIbHble  OCHM WJIM OCHOBAaHHUIO, CEUEHWE Ilapa, IIJIOCKOCTH,
Kacaromascs c@eppl, LUIMHIPA, KOHyCa; yMEHHE CTPOMTb CEueHHE
MHOTOTpaHHHMKa, H300pa)kaTh MHOTOTPAHHUKH, (UTYpPHl U TIOBEPXHOCTH
BpallleHUs, UX CEYEHMs], B TOM YMCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSATh CBOWCTBA TI'€OMETPUUECKUX (UTYp, CAMOCTOATEIHHO
(opMyIMpOBaTh ONMpEAETICHHUs MU3y4aeMbIX (UTryp, BBLABUIaTb T'MIIOTE3BI O
CBOWCTBaX M NPU3HAKAX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBATHUIM
omnpoBepraTh HX; YMEHHE MpPOBOAUTH Kiaccupukauuoo ¢Guryp 1o
pa3MYHBIM [PHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JIOTOJIHUTEIbHBIC
IIOCTPOEHHUS
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YMeHue omnepupoBaTh IMOHATHSMH:  JBIDKCHHE B  IIPOCTPAHCTBE,
napajulebHbIA TIEPEeHOC, CHMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCTBE,
IIOBOPOT, IpeoOpazoBaHWe M0A00MsA, TONOOHBIE (UTYpBHI, yMEHHE
pacro3HaBaTh paBHbIE U MONOOHBIE (DUTYPHI, B TOM YHCIE B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPUUYECKHE OTHOIICHUS MPHU
pELICHNN 3aJad; HAXOIUTh TEOMETPHUYECKHE BEJIMYHMHBI (JUIMHA, YTOII,
ouaab, 00bEM) U PEIICHUH 3a]a4 U3 APYTUX YUeOHBIX MTPEIMETOB U U3
pearbHON KHU3HH; YMEHUE BBIYUCISATH T€OMETPHUYECKUE BEIMYMHBI (JJTUHA,
yroj, IUIOIIAJb, 00BEM, IUIOIAAb MOBEPXHOCTH), UCHOJb3YS H3Yy4YEHHbIE
(¢opMysIBl M METOJIbl, B TOM YHCIIE: IUIOMIAJb TMOBEPXHOCTH MUPAMUIIBI,
Npu3MBl, KOHyca, MWIMHApa, IUomans  chepbl; 00bEM  KyOa,
NPSMOYTOJIBHOTO — TTapaljieNienueia, MUPAMUAIBl, TPU3MBI, [IHHIPA,
KOHYCa, Il1apa; yMEHHUE HaXOJAUTh OTHOIICHHE 00BEMOB MTOJOOHBIX (PUTYD
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YMeHue ornepupoBaTh MOHATHSAMU: MPSMOYrOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOpP, KOOPIMHATHl TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEJICHUE BEKTOpAa HAa YHUCIO, pa3jio)KeHUE BEKTopa MO Oasucy,
CKaJsIpHOE TIPOM3BEACHHE, BEKTOPHOE IIPOU3BEIECHUE, YrOoJl MEXIY
BEKTOpPaMHU; YMEHUE UCTOJIb30BaTh BEKTOPHBIN U KOOPJAUHATHBIN METO JJIst
pellIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTrUX yUeOHBIX MPEIMETOB
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YMeHne BbIOMpATh MOAXOANIUNA METO JJIs PEIICHUs 3a/1aud; TTOHUMaHHE




3HaYMMOCTH MAaTeMaTHKH B M3YyYEHUU IPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHWM; YMEHHE pacloO3HaBaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOIUTH IIPUMEPHI MATEMaTUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMAaTUYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BBIYUCTICHUS
1.1 | HarypaubHbie u nemble yncna. [[pu3Haky 1eIMMOCTH LENbIX YUCell
12 Panmonanbhple  yucna. OOBIKHOBEHHbIE M JICCATHYHBIE JpOOHM, IPOLEHTHI,
' OECKOHEYHBIC MTEPUOTUUECKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypajbHOH creneHH. JleicTBusS ¢ apuMeTHUYECKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIeHU
14 Crenenb ¢ 1enbIM nokasatesnieM. CTeneHb C pallMOHaJIbHBIM Noka3aTeneM. CBOMCTBa
' CTereHH
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAaHT'€HC YHCIIOBOTO apryMEeHTa
1.6 | Jlorapudm yucna. JlecaTHUHBIC U HATypaJbHBIC JTOTApUPMBI
JeiicTBuTenpHble Yncaa. ApudMeTHYecKre onepaniy ¢ JeHCTBUTEIBHBIMUA YHCIaMH.
1.7 | TlpuOnmxEHHbIE BBIUMCIECHMS, MPaBUIa OKPYTJICHUs, IPUKHUIKA U OLIEHKAa pe3yibTaTa
BBIYMCIICHUI
1.8 | IIpeoGpa3oBaHue BhIpaKEHUI
1.9 | KowmriekcHble yucia
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 | llensie u npoOHO-paIIMOHATILHBIC YPAaBHEHUS
2.2 | HppanmoHanbHbIE ypaBHEHHUS
2.3 | TpuroHomerpuveckue ypaBHEHUS
2.4 | Tloka3arenbHble U JIorapupMudIecKre ypaBHEHHUS
2.5 | lensie u 1poOHO-panMOHATIBLHBIC HEPABEHCTBA
2.6 | UHppaunoHaibHBIC HEPABEHCTBA
2.7 | Tloka3arenbHble U Iorapu(MUUYECKHe HEpaBEHCTBA
2.8 | TpuroHomerpuieckue HepaBEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 | VYpaBHEHUs, HEPABEHCTBA M CUCTEMEI C TIapaMeTpaMH
2.11 | Martpuna cucteMbl JUHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpUIIbl
3 OyHKIMYU U TpaduKu
31 Oyukuusa, crnocoObl 3amanHus ¢ynkuuu. [padux ¢dynknuu. BzaumHO o00paTHBIE
' ¢ynkuuu. YétHpie 1 HeuéTHBIe QyHKIMU. [leproamueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HaueHMH ¢yHkuuu. Hymm ¢yHkimm.
3.2 | IlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.

MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHblllee 3HaYeHNE PYHKIIMU




Ha TIPOMEXKYTKE

CrenenHasi QyHKIMS ¢ HaTypaJbHBIM M IIENBIM IOKa3aTeneM. E€ cBoiicTBan rpaduk.

3.3 . .
CaoiicTBa 1 rpaduK KOpHs N-0i CTETIEHU
3.4 | Tpuronomerpuueckue QyHKINHU, KX CBOMCTBA U rpaduKu
3.5 | TlokasarenpHas u orapupmMuveckas GyHKIMH, UX CBOMCTBA U IpaduKu
36 Touku paspbeiBa. AcuMnToThl rpadukoB GyHKImMi. CBoMcTBa (PYHKIUI, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 | TlocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEI0BATEIbHOCTEH
3.8 | Apudmernyeckas u reomeTprUecKkas mporpeccun. @opmysa cI0KHBIX TPOIICHTOB
4 Hayana matemaTn4eckoro aHaiansa
4.1 | IlpousBonnas GpyHkuuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX (QYHKIIMH
[lpumeHeHrne MPOU3BOAHOM K UCCIENOBaHMIO (YHKUIMI Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMmbl. HaxoskneHne HauOOoJNIBIIEro W HAMMEHBIIETO 3HAa4YeHUs (QYHKIUU Ha
OTpe3Ke
4.3 | IlepBoobOpasnas. MuTerpain
5 MHo:xecTBa U JOruKa
5.1 | MHoxecTBO, onepaiuu HajJ MHOkecTBamMu. J{narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 | OnwucarenbHasi CTATUCTHKA
6.2 | BeposTHOCTD
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | IlpsiMbIe ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOTOrpaHHUKH
7.4 | Tena u NOBEpXHOCTU BpallleHUs
7.5 | KoopauHaTel U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



