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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast nporpamma ydeOHOro Kypca «BeposiTHOCTB M CTaTUCTUKA»
06a3oBoro ypoBHs i oOywarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 rocyJapCTBEHHOTO 00pa30BAaTEIbHOIO  CTAaHAApTa CPEIHETO
oOmero oOpa3oBaHusd, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEABABISIEMbIX K MaTeMaTUYECKOMY OOpa3oBaHUIO, U TPAAULMA POCCHUIICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBIAJECHUE KIIOYEBBIMU
KOMITETEHLIUSMH, COCTaBIIIOIIMMH OCHOBY JUISl CAMOPA3BUTHS M HENPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOI'O U MO3HABATEIBHOIO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYuebupiii kKypc «BeposTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca 0a30BOro ypOBHS
ocHOBHOU mikosbl. Kypc mpeaHaszHadeH st GOpMHpPOBAaHUA y OO0Yy4YarOIMIUXCS
CTaTUCTUYECKOM KYJIbTYpbl M TOHUMAaHUA POJM TEOPUHM BEPOSATHOCTEM KakK
MaTeMaTU4eCKOr0o MHCTPYMEHTA JUIsl U3yUYECHUS! CIIy4alHBIX COOBITHM, BEJIMYUH U
nporeccoB. [lpu m3yueHun Kypca 00OTalIarOTCS TPEICTABICHUS YYalUXCS O
METO/IaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS TIOHUMAHNUE 3HAYUMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Copnepxxanue Kypca HaIpaBJICHO Ha 3aKPEIUICHUE 3HAHUH, MOJYUYEHHBIX MPH
M3Yy4YEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKIYy HUMH Ha BaXKHBIX IPUMEpAX, CIOKETHI
KOTOPBIX TOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUM C yKa3aHHBIMM LEJISAMH B CTPYKType YueOHOTrO Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpPEJHEW NIKOJIbl Ha 0a30BOM YPOBHE BBIJICIICHBI
CJIENyIONME OCHOBHBIE coOJiep)KarelbHble JuHUU: «CiaydallHble COOBITUS U
BEPOSITHOCTUY, «CllydaiiHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

BaxHyro d4YacTp Kypca 3aHMMaeT HW3Yy4Y€HHE TE€OMETPHUYECKOTO U
OMHOMUATBLHOIO  pacmpelesieHud W 3HAKOMCTBO C WX  HENPEpPhIBHBIMU
AHAJIOTaMH — TMOKa3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEICIICHUSIMH.

Conepxxanne nuHUM «CrydaiiHble COOBITHST M BEPOSTHOCTH»  CIIYXKUT
OCHOBOW 1711 (pOpMUpPOBaHUS MPEACTABICHUN O paclpefieieHuH BEpOSITHOCTEN
MEXy 3HAUCHHSIMHU CIy4allHbIX BEJIMYMH, a Tak)Ke dTa JUHUS HeoOXoAuMa Kak
0a3a Il W3ydeHHUs 3aKOoHA OOJBIIMX YKced — (yHIaMEHTAIbHOTO 3aKOHa,
JIEUCTBYIONIETO B TMPUPOJAEC U OOIIECTBE U MMEIONIET0 MaTEeMaTUYECKYIO



dopmanuzanuio. Cam 3akoH OOJIBIIMX YHCEN MPEeUIaraeTcsi B 03HaAKOMUTEIbHON
(opMe ¢ MMHUMaJIbHBIM HCIOJIb30BAHUEM MAaTEMATUYECKOTO (popMannu3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU,
AKLIEHTHUPYIOT BHHMAHHE IIKOJbHUKOB HAa OINWCAaHUM W HW3YUYEHUHU CIIyYahlHBIX
SBJIGHUN C TOMOILBIO HEMpPepbIBHBIX (YHKIMI. OCHOBHOE BHUMAaHUE YJESAETCS
[OKa3aTeJIbHOMY UM HOPMAaJIbHOMY pacIpeieseHUsIM, MPU 3TOM IPEeanoaraercs
O03HAKOMUTEJIbHOE HW3Yy4YeHUE MmaTepuaia 0e3 J0Ka3aTelIbCTB MPUMEHSIEMBIX
(akToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BeposTHOCTh W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HeNEN0 B TEYEHHE KaXAOro roaa oOydeHus, Bcero 68
y4eOHBIX YacOB.



COJEPXKXAHUME YYEBHOI'O KYPCA

11 KIIACC

HucnoBble  XapaKTEPUCTUKU  CIYYaWHBIX  BEJIWYMH: MaTEMaTU4YECKOE
O0XXKUJAHHWE, NHUCIEPCHUs] W CTaHJAPTHOE OTKIOHEHue. llpumepsl npumMeHeHud
MaTEeMaTHYECKOr0 OXKHMJAaHUSA, B TOM YHMCJIC B 3ajJayax M3 MOBCECIHEBHOM KH3HM.
MaremaTudeckoe OXujaHue OMHAPHOM ciydaliHOW BeaudyuHBI. MatemaTuyeckoe
O0XKHUJIAHWE CYMMBI CIIy4YallHbIX BEJIWYUH. MaTeMaTHU4eCKOE OXUJAHUE U
JUCIIEPCUS TEOMETPUUYECKOTO U OMHOMHUAIILHOTO pacIpe/IeIeHUM.

3akoH OOJBIIMX 4YHCEl W €ro pojib B HayKe, NPHUPOAE U OOIIECTBE.
Br100pouHbIli METO HCCIIEOBAaHUM.

[Iprmepbl HENPEPBIBHBIX CHy4YalHBIX BeaW4yuH. [loHATHME O ™IIOTHOCTH
pacnpeaeneHus. 3aaaun, IPUBOIAIINE K HOpMaIbHOMY pactpenenenuto. [loustue
0 HOPMAJILHOM PacClpeECIICHUN.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paknanckoe BocnuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
npoleayp TpaxAaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO Oy IyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a1ad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

Du3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U

OT/IbIXa, peryJispHas buznueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIIO0US; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BbIBATh COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJIO0rMYeCKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TMOHMMAHHEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cCpedbl, OCO3HAHHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUUECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUYECKHWX 3HAHWM ISl pEIIeHUs 3aj1ad B
00JIacTH  OKpYyXarlieil cpelabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAroB &
pPa3sBUTUS W 3HAYMMOCTH JUISl Pa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH]IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvHuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYAOWUXCcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupda,  npuMeHeHue  J102UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEeMAaTHYECKUX
00BEKTOB, TOHSATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpE/CIICHUs]  TOHSATUM; yCTaHABJIMBATh CYIIECTBEHHBIA  IPU3HAK
KJlaccu(UKauy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AUHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JleNlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

* TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaATh Haubonee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBU:

* HCHOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKANA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TIPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSIMU, TIPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIAEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHUS 3a]1auu;

e BbpIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

e CTPYKTYpPUPOBAaTh MHPOpPMALIMIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATh HaJEXKHOCTh uH(bopMaIu 1o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamueHvle Oelicmsus, 00ecneuusarom

chopMUpo8aHHoCmsb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
po0JieMbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJIEHHBIE HA MIOUCK
pELIEHUsI; COMOCTAaBJIATh CBOM CYXKIECHHS C CYXACHUSMH JPYyruX
YYACTHHKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMM; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  TPOEKTAa;  CAMOCTOSITEIBHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1ay MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHunyectBo:

3)

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHOHN JESATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 0000MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YIACTHHKAMHU B3aUMOJICHUCTBHS.

YVHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

GdopmuposaHrue cCMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIECHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOU MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMHM [IO3HABATEJIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECHUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JICSITEIbHOCTH HA OCHOBE HOBBIX
00CTOSTENHCTB, TAHHBIX, HAMICHHBIX OITMOOK, BHISBIICHHBIX TPYTHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHUSA DPE3YIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

CpaBHMBaTh  BEPOSITHOCTH  3HAYEHWW  CIy4YallHOM  BEJIWYMHBI  TIO
pacIpeneNICHUIO WU ¢ IIOMOIIBIO JUArpaMM.

OneprpoBaTh NOHITUEM MATEMATUUYECKOTO 0KUAAHUS;, IPUBOJAUTH IPUMEPHI,
KaK IMPUMEHSETCI MAaTEMATHYECKOE OKHUAAHUE CIYYaWHOW BEIWYMHBI HAXOIWUTH
MAaTeMaTHYECKOE OKHUIAHUE 110 JTaHHOMY PacCIIpeIeIICHUIO.

Nwmets npeacTaBieHUe O 3aKOHE OONBIINX YHCEIL.

HNmets npeacTaBiieHue 0 HOPMAIIBHOM PaCIpPEICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBO YacoB D1eKTPOHHbIE

HaumenoBanue

Ne (uugposbie)
pa3esioB U TeM Koutpoabnbie | IlpakTuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI

pecypcbl
MaremaTtnaeckoe
1 OXXHUJaHHue CIIyYailHOU 4 bubnnorexa LIOK
a y https://m.edsoo.ru/5fbeSdel

BEJIMYHNHEI
Hucnepcus u

) CTaH/IapTHOE 4 | bubmuoreka [IOK
OTKJIOHECHHE https://m.edsoo.ru/5fbc5dcl
CIIy4ailHON BEJTMYMHBI

bubnunorexa LIOK
3 3akoH 00 ce 3 1
KO DOBITHX JHCCT https://m.edsoo.ru/5fbc5dcl
HenpepriBHbIe
4 ClI fa;HbIe BEJINYNHEBI 2 Bubmiorexa ITOK
y https://m.edsoo.ru/5fbc5dcl
(pactipenencHus)

5 HopmansHoe ) 1 bu6nuorexa IIOK
pacnpeneneHus https://m.edsoo.ru/5tbeSdcl
IToBTOpEHME,

6 00001IeHNE 1 19 ) but6mmoreka [IOK
cucTeMaTu3alusg https://m.edsoo.ru/5fbeSdcel
3HAHUHU

OBHIEE KOJIMYECTBO
. 34 2 3

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

INIOYPOYHOE INIAHUPOBAHUE

11 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE

Ne ara upposbie

Tema ypoka Kontpoasubie | IlpakTtudyeckue A uHpp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE

padoThI padoThI
pecypcsl

IToBTOpEHME,

o0oOmenue,

CHUCTEMAaTH3aIMs 3HaHUH.

CityyaliHbl€ OTBITHI U bubnuorexa [JOK

BEPOSITHOCTH CITyYalHbBIX
coobiTil. Cepun
HE3aBHCUMBIX
HUCITBLITAaHUH

https://m.eds00.1u/430d330a

IToBTOpEHME,
000011IeHME,
CUCTEMAaTHU3alMsl 3HAaHUH.
Crny4aitHble ONBITHI U
BEPOSITHOCTH CIIy4alHbIX
coObITuii. Cepun
HE3aBHCHUMBIX
VCIIBITAHUI

bubmmorexa [JOK
https://m.edsoo.ru/a573a292

[ToBTOpEHME,
000011IeHNE,
CHUCTeMaTU3als 3HaHHI.
CityyaliHbI€ OIBITHI U
BEPOSITHOCTH CITyYalHBIX
cobpiTuii. Cepun

Bbubnuoreka [JOK
https://m.edsoo.ru/07a5e861



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861

HE3aBUCUMBIX
UCHBITAaHUHI

[ToBTOpEHUE,
000011eHNE,
CHUCTeMaTU3alurs 3HaHHI.
Cry4aifHbIe ONIBITHI U
BEPOSITHOCTH CITy4YalHbBIX
cobpiTuii. Cepun
HE3aBUCUMBIX
HCTIBITAHU N

bubmuoreka [JOK
https://m.edsoo.ru/32bc29bf

[Ipumeprl npuMeHeHust
MaTEMaTHYECKOT O
O’KU/1aHus (CTpaxoBaHUe,
JoTepest)

bu6mmorexa [IOK
https://m.edsoo.ru/ea27084d

MaremaTtnueckoe
OXXHUIOaHUC CyMMH
CIIyYalHBIX BEJIUYUH

bubmuoreka [JOK
https://m.edsoo.ru/0adefe9e

MartemMaTudeckoe
OXKHJTaHUE
F€OMETPUUECKOTO U
OMHOMHAJILHOTO
pacnpeneneHui

bu6nuoreka [JOK
https://m.edsoo.ru/20de2fc2

MaremMaTuueckoe
OXKHJTaHUE
T€OMETPUUYECKOTO U
OMHOMHAJILHOTO
pacrpeeneHuit

bubnuoreka [JOK
https://m.edsoo.ru/17b0e769

Hucnepcus u
CTaHJApTHOE

bubnuoreka [JOK
https://m.edsoo.ru/bcc67f76



https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76

OTKJIOHCHHUEC

Hucnepcus u

10 CTAHIADTHOE bub6nuoreka [JOK
Aap https://m.edsoo.ru/bf78aad6
OTKJIOHEHHE
Hucnepcun
1 TEOMETPUYECKOTO U bubnunoreka IIOK
OMHOMUAJILHOTO https://m.edsoo.ru/4b5a495¢
pacrpeneneHus
[IpakTuueckas padoTa ¢
bu6mmorexa [IOK
12 HCIIOIb30BaHUEM
https://m.edsoo.ru/a53cd884
AIEKTPOHHBIX TaOJIHII
3aK0oH OOIBIINX YHCEI.
13 Br100opouHbIil METO bubmorexa LHOK
p . 8 https://m.edsoo.ru/94ddc34a
HCCIIEIOBaHUI
3aKoH OOJIBIINX YHCEN.
14 Br10opouHEbIi METO bubmorexa LIOK
p . A https://m.edsoo.ru/cf23b369
HCCIIeI0BaHUI
[IpakTuueckas pabora ¢
15 HCII0JIb30BAHUEM bubnnorexa LIOK
https://m.edsoo.ru/6¢cld11a6
AJIEKTPOHHBIX TAOJIHIT
16 HToroast KOHTpoOIbHAS bubnuorexa [JOK
pabota https://m.edsoo.ru/7e3798f
[Ipumepst HETTPEPBIBHBIX
CIIyYailHBIX BEJIUYMH.
17 DyYHKIUS MTIOTHOCTH bu6mmoreka [IOK

pacnpeneseHusl.
PaBHomepHOE
pacipeneieHue 1 ero

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



https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

CBOWCTBA

IIpuMeps! HepepbIBHBIX
CIIy4alHBIX BEJINYUH.
DyHKIHA IUNIOTHOCTH

18 acrpeIeTICHUs bubmorexa HOK
pacnpen ’ https://m.edsoo.ru/b1c2712e¢
PaBHOMEpHOE
pacrpeieieHle U ero
CBOMCTBA
3ajauud, TpUBOISIINE K
HOPMAaJIbBHOMY

19 pacnpeeneHuro. bubmmoreka [IOK
DyHKIMS MTTOTHOCTH U https://m.eds00.ru/97¢19f59
CBOMCTBAa HOPMAJIBHOTO
pacrnpeeneHus
[IpakTuueckas pabora c

20 HUCIOJIL30BAaHUEM buGnnorexa LIOK

https://m.edsoo.ru/1f1f9ad9
3JICKTPOHHBIX TAOJIUII
IToBTOpEHME,
00o001IeHE U
21 cUCTeMaTU3alus 3HaHu buGnnorexa LIOK
I ’ https://m.edsoo.ru/72953f4c
OrmnucarenpHast
CTaTHUCTHKA
[ToBTOpEHME,
00o001IeHNE U
22 cUCTeMaTu3alus 3HaHu buGnnorexa LIOK
I ’ https://m.edsoo.ru/b699ad0c
OnucarensHas
CTaTHUCTHKA
7 [ToBTOpenue, bubnuoreka [JOK

00o001IeHne 1

https://m.edsoo.ru/3fcbacf9



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9

cucTeMaTH3aIysI 3HaHUM.
OMEBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMHU
COOBITUSIMH

24

IToBTOpEHME,
0000111eHHE U
cHCTeMaTH3aIus 3HaHUH.
OMBITHI C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHbIMU
COOBITUSIMU

but6mmoreka [{OK
https://m.edsoo0.ru/538fd7cf

25

[ToBTOpEHME,
000011IeHNE U
cUCTEeMaTu3alus 3HaHUM.
Brruncnenue
BEPOSITHOCTEHN COOBITHI C
npUMeHeHueM (hopMyI1 U
rpauIeCcKux METO/IOB
(koopauHaTHas MpsiMast,
JIEpeBO, AUarpaMma
Diinepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

26

IToBTOpEHME,
000011eHNe U
cUCTEeMaTu3alus 3HaHUM.
Brruucnenue
BEPOSATHOCTEH COOBITHI C
npuMeHeHrueM GopMyI1 U
rpadu4ecKux METO/I0B

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



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

(koopauHaTHas npAMas,
JIepeBo, JrarpaMma
Diinepa)

27

IToBTOpEHME,
000011eH1E U
CHUCTeMaTU3alus 3HaHH.
Beruucnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHrneM GopMyI U
rpaduuecKux METO0B
(KoopaMHATHAS MpsIMas,
JIepeBo, MarpaMmma
Ditnepa)

bu6mmorexa [IOK
https://m.eds00.1u/5964{277

28

IToBTOpEHME,
o0o01ieHue u
cHucTeMaTu3alurs 3HaHH.
Brruncnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHueM GopMyI1 u
rpauIecKux METOJ/IOB
(koopauHaTHAs HpsAMas,
JIepeBO, IUarpamma
Diinepa)

bu6nuoreka [JOK
https://m.edsoo.ru/e71debed

29

IToBTOpEHME,
00o0011eHne 1
cucTeMaTu3alus 3HaHUM.
Ciy4aiiHble BEIMYUHBI U
pacnpeneneHus

bu6mmorexa [IOK
https://m.edsoo.ru/00b2efb3

30

IToBTOpEHME,

bu6mmorexa [IOK



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3

0000mmeHne u https://m.edsoo.ru/1cc2df8f
cHUCTeMaTH3alus 3HaHH.
CityyaliHbl€ BEJIMYUHBI U
pacrpeeneHust
IToBTOpEHME,
0000mIeHNE 1

31 cHUCTeMaTH3als 3HaHH. 1 bu6mmoreka [IOK
MaremaTuueckoe https://m.edsoo.ru/acal298c¢c
0’KHMJIaHUE CITy4YalHOU
BEJIMYUHBI
IToBTOpEHME,
000011eHE N

1 cHUCTeMaTH3alrs 3HaHH. 1 bu6mmorexa [IOK
MaremaTruueckoe https://m.edsoo.ru/640a8ebf
0’KMJIaHHE CIIy4YalHOU
BEJIMYUHBI

13 HToroast KOHTpOJIbHAS 1 bubmuorexa [JOK
pabora https://m.edso0.ru/0fd6d597
IToBTOpEHME,

34 oGoGmeHTe 1 1 bubmuoreka [JOK

. https://m.edsoo.ru/5006273¢
cHUCTeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

11 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTarta
5 Teopust BEpOITHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHWM CIIy4yallHOM BEIWYUHBI  TIO
pacrpeielIeHUIO WK € TOMOILbIO AUarpaMm
OnepupoBarb MNOHATHEM MAaTEMAaTUYECKOIO OXHUAAHUS, MPUBOJIUTH
- MpUMEpPhl  TOr0, KaK TMPUMEHSETCS MAaTeMaTHYeCKOE  OXKHJIaHUE
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHUAAHHE IO
JAHHOMY pacIpeeICHUI0
53 Nmetsb npencraBieHue o 3aK0HE OOJBIITNX YUCET
5.4 NmeTtp nipeacraBiieHUE 0 HOPMAJIIBHOM PAacpeAcICHUN




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KITACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TCOpI/IH BepOHTHOCTCﬁ U CTaTHUCTHUKA

5.1

UucnoBble XapaKTEpPUCTUKHU CIYYalHBIX BEJIMYMH: MAaTEMATHUYECKOE OXKHIaHUE,
JIACTIEPCHUST U CTAaHJAPTHOE OTKJIOHEHUE. [Ipumepsl NPpUMEHEHUsT MAaTEMATHYECKOTO
OKMJIaHWS, B TOM YHCJIE B 3aJadyax M3 IMOBCEIHEBHOW XW3HU. MareMatunuyeckoe
OXUJaHWe OWHAPHOU CIlydallHOW BENMYMHBL. MaTeMaTudecKoe OXKHJIaHHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTreMaTH4ecKoe OKHUJAHUE U JUCIIEPCUs T€OMETPUYECKOTO

1 OMHOMUAJIBHOT'O PaCIIpeieICHUM

52

3akoH OONBIIMX YMCEN M €ro pojb B HayKe, mpupoje U oluiectBe. Bribopounsbii

METOJ UCCIIENOBaHNI

53

[IpuMepsl  HeENpepbIBHBIX  CIy4alHbIX BeIMYMH. [loHsATHE O IIOTHOCTH
pacnpenenenus. 3a1auu, NPpUBOIAILIME K HOPMAIbHOMY pacipeneneHuro. [lonsatue o

HOPMaJIbHOM pacIpeiesIeHUN




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kox
MpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

Brnanenne MeTogamMM JI0Ka3aTeNbCTB, aJrOPUTMAMU PCEIICHHS 3a71ad;
ymeHue GOpMyIHMpOBaTh M ONEPUPOBATH MOHATUSIMH: OIpeAeTICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NPU3HAK, JOKA3aTeIbCTBO,
paBHOCHUIIBHBIC ()OPMYJIUPOBKH; MPUMEHSTh HX; YMEHHE (OpPMYIUPOBATH
oOpaTHOE W TPOTHBOIIOJIOXKHOE YTBEP)KIEHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJT MaTeMAaTHYECKOH  HHIYKIUH;
MIPOBOJIMTH JIOKA3aTeIbHBIC PACCYXKIACHHS TPU PEIICHUN 3aJ1a4, OIlCHUBATh
JOTHYECKYI0  TPABWIBHOCTh  PACCYXICHHWH; yMEHHE  OIePHPOBATH
MOHSATUSMH: MHOXECTBO, TOJMHOXKECTBO, OIEpaIMd HaJ MHOXECTBAMHU;
YMEHHUE HCIOJIB30BaTh TEOPETUKO-MHOKECTBCHHBIN amapar Jisi OMUCAHUS
pEeabHBIX MPOIIECCOB U SBICHUN U MPU PEUICHUH 3a]a4, B TOM YHUCIE U3
OpYTHX Yy4YeOHBIX TMPEAMETOB; YMEHHE OIEpPHpPOBaTh MOHATHUSAMU: Tpad,
CBSI3HBIN Tpad, IepeBo, UK, rpad Ha TUIOCKOCTH, YMEHHE 3a/aBaTh U
OMHCHIBATh Tpadbl Pa3IMIHBIMUA CIIOCOOAaMHU; WMCIOJIB30BaTh Tpadbl TpU
pEIICHNH 33129

YMeHHue onepupoBaTh MOHSATHSIMH: HATYypaJIbHOE YHUCIIO, IIEJI0€ YHCIIO,
CTCIICHb C LCJBIM ITOKa3aTCJIEM, KOPCHb HaTypaJIbHOﬁ CTCIICHHU, CTCIICHDb C
paluOHAJIbHBIM IIOKA3aTCJIEM, CTCIICHL C I[eflCTBHTeJ’IBHBIM IIOKa3aTecJIeEM,
jgorapuM YHCIa, CHHYC, KOCHHYC M TAHIEHC IPOM3BOJLHOIO YHCIIA,
OCTaTOK IO MOJYJIO, PAIMOHAIBHOE YHCIIO, HUPPAUOHAIBHOE YHCIIO,
MHO)KECTBA HATYPAIbHBIX, [EJIBIX, PALIMOHATBHBIX, JICHCTBUTEIBHBIX YHCEI;
yMEHHE HCIOb30BaTh MPU3HAKK JCTMMOCTH, HAMMCHBIIMNA OOLHiA
JeTUTEIb W HaWMEHbIllee oOllee KpaTHOe, alroput™M EBkiauma mpu
peLICHUH 3a/la4; 3HAKOMCTBO C Pa3IMYHBIMU MO3WIIMOHHBIMH CHCTEMaMHU
CUHUCIICHUSA, YMCHUC BBIIIOJIHATH BBIYUCICHUC 3HA4YCHUHU U HpeO6pa30BaHI/IH
BBIPOXKEHUH CO CTENCHSMH H Jorapudmamu, MmpeoOpa3oBaHus IpOOHO-
panuoHaJIbHBIX BI)Ipa)KCHI/If/'I; YMCHUC OIICpHUPOBATH IIOHATUAMMU.
HIOCJICIOBATEILHOCTh,  apU()METHUECKass IPOrPECcChsi, T'€OMETpUYECKas
nporpeccusi, OECKOHEYHO YObIBarOIIasi TeOMETpUYECKas IMPOrpeccus;
yMEHHE 3alaBaTh IOCJCIOBATCIbHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATH MOHITHUSIMH: KOMILIEKCHOE
YHCJIO0, COMPSDKEHHBIC KOMIUIGKCHBIC 4YHCJIAa, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Yucia,  (GopMa  3aluCH  KOMIUICKCHBIX — YHCEN
(reoMeTpuYecKas, TPUTOHOMETpHYECKass U  anrcOpanyeckas),; yMeETb
MMPOU3BOAUTH apI/I(l)MeTI/ItIGCKI/Ie HeﬁCTBHﬂ C KOMIUJICKCHBIMHM YHUCJIaMH;




HpI/IBO}II/ITI) anMepH HUCIIOJIb30BaHU KOMIIJIICKCHBIX YUCCII, OHCpHpOBaTB
MOHATHSAMHU:  MaTtpuma 2x2  u  3%X3,  omnpenenuresb  MaTpULbl,
FEOMETPUUECKHI CMBICIT OTIPEICTUTEIS

YMeHue onepupoBarh IOHATHUAMM: PpalMOHAIbHBIE, HPPALMOHAIBHEIE,
NOKa3aTelbHble, CTENEHHbIE, JOorapuMUUYECKUe, TPUTOHOMETPUUYECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIEPUPOBATh IMOHATHUAMM:
TOKAECTBO, TOXAECTBEHHOE IpeoOpa3oBaHHUE, YPABHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCWIBHOCTb YPaBHEHHH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3JIMYHBIX IMPUEMOB; DPEIIATh YPAaBHEHHUs, HEPABEHCTBA WU
CUCTEMBI C [1apaMEeTPOM; IIPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUIsL pelIeHHs MaTeMaTHMYeCKHUX 3a7ad M 3a7ad U3 pa3IMuHbIX oOnacreit
HayK{ U PEAIbHOW KU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DyHKIUsS, 4YETHOCTh (DYHKIMH,
HNEPUOUYHOCTh (PYHKIUH, OrPAaHUYEHHOCTh (YHKIMHU, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOoJbIIee W HAaUMEHbLIEe 3HAYCHHS
(GYHKIMU Ha MPOMEXYTKE, HENpepblBHAs (PYHKIUSA, aCUMIITOTHI Tpaduxa
¢yHKIMHM, TepBas U BTOpas MPOU3BOAHAS (YHKUIUH, T€OMETPUYECKUN H
¢u3znyecKkuil  CMBICIT  MPOU3BOJHOW, TmepBooOpa3Has, OIpeeIEHHbII
UHTErpajl; yMEHME HaXOAUThb AaCUMOTOTHl rpaduka (YHKIHMU; yMEHUE
BBIUUCIIATH [IPOU3BO/IHBIE CYMMBI, IPOU3BEJCHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKUNH, HAXOUTh YpaBHEHUE KacaTelbHOHN K rpaduKy QpyHKLIUHN; YMEHHUE
HAXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKIMHA; YMEHUE HUCIIOJIb30BaTh
NPOM3BOJHYIO JJIsl UCCIENOBaHUA (QYHKUMH, HAXOOUTh HAWOOJbIIUE U
HaVMEHBIINE 3HaueHWs (QYHKIMUNA; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCTIOJIb30BAaHUEM  anmapara MaTeMaTHYeCKOro aHaju3a; IPHMEHSTh
NPOM3BOJHYIO U HAaXOXKJICHHUS HAWIYUIIer0 PEHIeHHs B MPUKIAIHBIX, B
TOM YHCJIE€ COIMATBHO-DKOHOMUYECKHX W (PH3MUECKUX 3a/a4ax; HaXOIHTh
IUIOIAAN U 00BEMBI (UIYp C MOMOILBIO MHTErpaja; NPUBOAUTH IIPUMEPHI
MaTeMaTHYeCKOro MOJEIMPOBaHUs C MOMOIIbIO AupdepeHInalbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUSAMU: rpapuK QYHKIMH, OOpaTHas QyHKIMS,
KOMIO3UIMS (QYHKUMHA, JnuHeWHas GYHKOUS, KBaapaTUuHas (QyHKUUSA,
paunoHanbHass (QYHKLIMA, CTeNeHHas (yHKIUS, TPUTOHOMETPUYECKHE
¢GyHKUIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKLUH, IOKa3aTelbHas U
agorapupmuueckas (QYHKIHMH; YMEHUE CTPOUTh TpapuKd H3YyYEHHBIX
(YHKUUH, BBIIOIHATH NpeoOpazoBaHus rpaduKoB (YyHKIHMA, UCIIOIB30BaTh
rpaduKy UIs U3y4YeHHs MPOLIECCOB M 3aBUCHUMOCTEW, MPH pPEIICHUH 3aad
U3 JIPyrux y4eOHBIX MPEIMETOBH 3aJad M3 PEajbHON KH3HH; BBIPaKaTh
(dopMysiaMu 3aBUCUMOCTU MEXAY BEIWYMHAMMU; HCIOJIb30BaTh CBOMCTBA U
rpapuky QyHKUMHA A7 pelIeHHs ypaBHEHMH, HEpaBEHCTB M 3aJay C
napameTpamH; H300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA
peleHn ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOLICHTHI, JOJIM M 4YacTH, Ha JBUXKEHUE, PabOTy, CTOMMOCTb TOBapoB U
yCIIyT, HaJOIH, 3a7auyd U3 O0JIACTH yNpaBJIEHUS JIMYHBIMM U CEMEWHBIMU
(¢uHAHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPAaBEHCTBA M UX
CUCTEMBl II0 YCJIOBHIO 3aJauyd, HUCCIECNOBATH II0JYyYEHHOE pEIICHHUE W
OLICHUBATh MPaBAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJEINPOBATh
peanbHblE CUTyallMM Ha SA3bIKE MAaTEMaTUKH; COCTABJIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33Ja4M, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEJIM €  UCHOJb30BAaHUEM  ammapata  aiureOpsl,
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHue omepupoBaTh MOHATHUAMHU: CpeHee apu(pMeTHdecKoe, MeIuaHa,
HanOoJpllIee M HauMEHbIIEe 3HAYCHHS, Pa3Max, JUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATH
uHbOpMalMIO, MPEJICTAaBICHHYIO B Ta0iMlax, Ha guarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA PEAIbHBIX MPOILIECCOB U SIBICHUM; MPEACTABIATH
uHbOpMallMI0O € TIOMOIIbIO Ta0nMIl W  JAWarpaMM; HCCJIEI0BaTh
CTaTHUCTUYECKUE JaHHbIe, B TOM YHCJIE C MPUMEHEHHEM TrpapuuecKuxX
METO/IOB M DJIEKTPOHHBIX CPEJACTB; rpaUyecku UCCle0BaTh COBMECTHbBIE
HaOJI0/IEHUS C TOMOIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMenue onepupoBaTh MOHATHUAMH: CIyYalHBIA ONBIT W  CIy4alHOE
coObITHE, BEPOSITHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHHWEM TpadUiyecKuX METOJIOB; TPUMEHSThH
bopMyIbl CIOXKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (HOpMyiy MOJHOMN
BepOATHOCTH, Gopmyny bepHymim, koMOMHATOpHBIE (PAKTBI M (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEepUpPOBaTh
MOHATUSIMU:  CllydailHash  BEJIMYMHA, PACIPEIEICHUE  BEPOSTHOCTEH,
MaTeMaTUYeCcKoe OXXHIaHHWE, ITUCIIEPCUST W CTaHAApPTHOE OTKJIOHEHHE
ClIy4alHOM  BeIMYMHBI, (QYHKIMM  pacrnpefeieHuss U IUIOTHOCTHU
pPaBHOMEPHOTO, MOKA3aTeIbHOIO M HOPMAJLHOTO paclpe/esieHnil; YMeHue
HCIIONIb30BaTh CBOMCTBA M3YYEHHBIX paclpeielieHui s pelleHus 3a/1ad;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BBIOOPOUHBIX
UCCJICIOBaHHI;, YMEHUE IPUBOUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIIIX
4YUCCII B MPUPOAHBIX U 06H.[CCTB€HHI:IX SABJICHUAX; YMCHUC OIICPUPOBATH
MOHSATUSIMU: COYETAHUE, TIEPECTAHOBKA, YHCJIO COYETAaHWUM, YHUCIO
nepectaHoBok; OvHOM HblOTOHa; ymMeHHE MNPUMEHSITh KOMOMHATOPHbBIE
q)aKTI)I U pacCCyXIACHUA MOJid PCIICHHA 3aJad; OLCHUBATHL BCPOATHOCTH
peasibHbIX  COOBITHI;  COCTaBJISATh  BEPOSITHOCTHYIO  MOJEIb U
UHTEPIPETUPOBATH MMOTYYSHHBIN pe3yabTar

YMmenue OneprupoBaTh IIOHATUAMU: TOYKa, npsamasd, IIJIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YTJa, IUIOCKUN yTOJ, ABYTPaHHBINA
yroJl, TPEXTPAHHBIN YTOJ, CKPEIIMBAIONIMECA MPSIMBIE, MapauIeIbHOCTh U
NEPIECHIUKYJIAPHOCTD NPAMBIX U IIIOCKOCTEH, YTOJI MEKIY NPSAMBIMH, YToOJl
MEXIy NPAMOHN U IUIOCKOCTBIO, YIOJ MEXKIY INIOCKOCTSMHU, PACCTOSIHUE OT




TOYKH OO0 INIOCKOCTH, PACCTOSAHHUEC MCKAY HNPAMBIMHU, PACCTOAHHUC MCKIY
IIJIOCKOCTAMHU, YMCHHC HCIIOJB30BaTh IIpU PCIICHHUH 3ada4 HW3YYCHHBIC
(baKTBI N TCOPEMBI INIAHUMCTPHHU, YMECHUC OLICHUBATH pPa3sMCpPhbL 00BEKTOB
OKpYy’Karwmero Mupa; CTpOUTb MATCMATHUYCCKUC MOJACIN C IIOMOIIBRO
TCOMCTPHUYCCKUX MOHATHH U BCJIMYWH, pClIaTh CBA3aHHBIC C HUMU
MPAKTUYCCKUC 3ala4n
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YMeHne omnepupoBaTh TMOHATHUAMH: IUIOMAAs (GUTypsl, 00bEM GUTYDHI,
MHOTOTPaHHHK, TPAaBHJIBHBIH MHOTOTPAHHUK, CEYEHHUE MHOTOTPAHHUKA,
Ky0, mMmapajuienenuren, TNpu3Ma, NUpaMuaa, Qurypa © TOBEPXHOCTh
BpallleHus, LWIUHAP, KOHYyC, map, cdepa, Imiomanb cdepbl, IUIOMIAIb
NOBEPXHOCTU TNHPaMHJIbl, NPU3MBI, KOHYCa, LMWJIMHApA, O0BEM Kyoa,
NpAMOYTOJIbHOIO HapauiCiICrivicaa, nupaMuabl, IIPpU3MbI, LTUIWHApPA,
KOHyca, Imapa, pa3BépTKa TOBEPXHOCTH, CEYCHHS KOHyca W IWIIMHIPA,
napajyielbHble OCH WM OCHOBAaHHMIO, CEYeHHe IIapa, IUIOCKOCTH,
Kacaromasicss cdepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHUE
MHOTOTpaHHHKA, W300pa)kaTh MHOTOTPAaHHHWKH, (UTYPbl U TIOBEPXHOCTH
BpAIICHHS, UX CCUCHHS, B TOM YHUCIIC C IMOMOIIBIO 3JIEKTPOHHBIX CPEIICTB;
yMEHHE MPHUMEHSTh CBOICTBA T'€OMETPHUECKHUX (HUTyp, CaAMOCTOATEIHHO
dbopMyIHMpOBaTh OINpeAeNeHHs] 3y4aeMbIX (UTYp, BBIIBUTaTh THIOTE3HI O
CBOWMCTBAX M TMpPHU3HAKAX TIEOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIU
ONpoBepraTh MX; YMEHHE TPOBOAMWTH KIACCHPHUKAIHUIO (GUTYp IO
Pa3IMYHbIM TIPHU3HAKaM, BBIIIOJIHATH HCO6XOI[I/IMI)IC JOIIOJTHUTCJIBHBIC
MIOCTPOCHHS
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YMeHue  onepupoBaTh HOHATHSMH:  JBIKEHHE B  IPOCTPAHCTBE,
napajyieNIbHBId TEPeHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHWe TMMOH00MS, TOM00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHBIE W TMONOOHBIE (DUTYPHI, B TOM 4YHCIE B MPHPOE,
HCKYCCTBE, apXUTEKType; MCIOJIB30BaTh TE€OMETPHUYECKIE OTHOLICHHS TIPU
pelIeHUH 3ajad; HAXOJUTh T'€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YIOJl,
II0IaAb, 00BEM) IPU PELICHUH 3aJa4u U3 APYTUX y4eOHbIX MPEIMETOB U U3
peanbHOM JKU3HU; YMEHUE BBIYUCIATH T€OMETPUUYECKHE BEJITUYMHBI (JJIMHA,
yroi, mjouaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), UCIOIb3Ysl H3yUYEHHBIE
dopMyBI M METOIBI, B TOM YHCIE: IUIOMIAJb MMOBEPXHOCTH MUPAMUIIBI,
OpU3MbI, KOHyCa, [WIMHApA, Iuom@aab cdepbl; 00bEM  KyOa,
NpSMOYTOJIBHOTO TapalIeNienuIea, MHPAMUAIbl, TPU3MBI, [HAIHHIPA,
KOHYca, 11apa; YMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSMU: TMPSMOYTOJbHAs CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOpPOB,
NPOM3BEJICHNE BEKTOpa Ha YHCIO, pa3JIoKEHHEe BeKTopa 1o 0Oasucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BENEHHE, YIOJ MEXKIy
BEKTOPAMH; YMEHHUE UCTIOJIH30BaTh BEKTOPHBIH U KOOPAMHATHBIN METOJI IS
pelIeHUs: TeOMETPUYECKUX 33/1a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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YMmenue BLIGI/IpaTB HOI[XO[[SIH_[I/II\/‘I MCTOJ AJId pCIICHUA 3aaavyu; MOHUMAHUC




3HAYUMOCTH MAaTEMaTUKH B W3YYCHHUU TPHUPOAHBIX M OOMIECTBEHHBIX
IPOLECCOB U SBJICHUH; YMEHHE paclo3HaBaThb MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPHUBOJUTH MPUMEPbI MaTeMaTHUYECKHX
OTKPBITHI POCCUNCKON M MHUPOBOI MaTeMaTHUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Uwucna u BBIYUCIECHUS
1.1 | HarypanpHsle u nensle uyncna. IlpusHaku 1eIMMOCTH LENBIX YUCEN
12 Panmonaneupie  uncia. OOBIKHOBEHHBbIE U JIECATUYHBIE APOOU, TPOLIEHTHI,
OeCcKOHEUYHBIE MIEPUOANUECKHE JPOOH
13 Apudmernuecknuii KOpeHb HATypajdbHOW creneHH. J[eHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMHM HaTypajibHON CTENIEHU
L4 Crenenp ¢ nensiM nokasareneM. CTeNeHb C palMOHaIbHBIM MOKa3aTesneM. CBoiicTBa
' CTereHu
L5 CuHyCc, KOCHMHYC M TaHTE€HC UHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTHUHBIC U HATYypAIbHBIC JTOTAPH(PMBI
JeiictButenpHpie uncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIMU YHCIAMHU.
1.7 | TlpubnuxEHHBIC BHIYMCICHUS, IPABUJIA OKPYIJICHHUS, IPUKUIKA U OIEHKA pe3ysbTaTra
BBIYMCIICHUI
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KowmmiekcHbie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-pallOHAIbHBIE YPaBHEHUS
2.2 | HppauuoHaibHble YpaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHHUS
2.4 | Tloka3arenbHbIC U JJOTApU(DMHUUECCKUE YPABHEHUS
2.5 | Uenbie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppauuoHanbHble HEpAaBEHCTBA
2.7 | Tloka3zarenbHbie U JOTapU(PMHUUECKIE HEPABEHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTU YpaBHEHUI 1 HEPABEHCTB
2.10 | VYpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cuctemsbl TMHEWHBIX ypaBHeHUH. OnpeennTenb MaTpHULIbl
3 OyHKIUHN U TpapUKu
31 OyHknug, cnocoOwl 3amanus Gyskouu. ['padux ¢GyHkuuu. BzammHO 00paTHBIE
' byukun. YétHple u Heu€THbIe QyHKMU. [leproanueckue GyHkunm
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHW ¢ynkmun. Hymm  (yHkmm.
3.2 | IlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

Makcumymbl 1 MUHUMYMBI GyHKIIUU. Hanbosnbliee u HanMeHblee 3HaueHue QyHKIUN




Ha IPOMEIKYTKE

CrenenHas (pyHKIMS C HaTypajJbHBIM M IeNbIM MoKa3aTeneM. E€ cBoiicTBau rpaduk.

33 . .
CaoiicTBa U rpad UK KOpHS 1-0i CTETICHU
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 | Tloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOHCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB GyHkiuid. CBolcTBa (YYHKIHH, HEMTPEPHIBHBIX
' Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMsI TOCJIEI0BATEIbHOCTEN
3.8 | Apudmerndeckas u reoMmeTpuueckas rnporpeccuu. opmya cI0KHBIX TPOIEHTOB
4 Hauana maTtemaTndeckoro aHaiausa
4.1 [IpousBonnas ¢pyukiuu. [Ipon3BoaHbBIE STIEMEHTAPHBIX (PYHKITHIMA
[Ipumenenne NpPOM3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 9KcTpeMyMbl. HaxoskneHne HauOOoNbIIEro W HAMMEHBINEro 3HaueHWs (YHKIHH Ha
OTpe3Ke
4.3 | IlepBoobpa3nas. MuTerpan
5 MHoOkecTBa U JIOTUKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 | lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena v NOBEpXHOCTHU BpaIlICHUS
7.5 | KoopauHaTsl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






