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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKa»
0a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYJAapCTBEHHOTO 00pPa30BATEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MAaTeMaTHYECKOMY OOPa30BaHHIO, W TPATUIUN POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHEUYMBAaET OBNAJECHUE KIFOYSBBIMU
KOMIETEHIIUSAMH, COCTABIIAIOIMIMMU OCHOBY I CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOIO U MO3HABATEIHHOIO
Pa3BUTHUS THYHOCTH OOYJAFOIIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYueOHsblit Kypc «BeposiTHOCTh M CTaTUCTHKA» 0a30BOTO YpPOBHS SIBISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca 0a30BOr0 ypOBHS
ocHOBHOI mikonbl. Kypc mpennasHaueH [uisi (popMmupoBaHUS Yy OO0y4aromuxcs
CTaTUCTHUYECKOM KyJIbTYpbl M IIOHMMAaHHUSA DPOJM TEOPUU BEPOSATHOCTEH Kak
MaTeMaTHYECKOI0 MHCTPYMEHTA Ul U3yYEHUs CIydalHBIX COOBITUH, BEIMYUH U
npoueccoB. IIpu u3yueHun kypca oOOramaroTCs NpPEICTaBICHUS YYALIUXCS O
METOJAaX UCCIEAOBAHN U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHNE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTHMYeCKHUX METOJO0B IO3HAHHSA KaK HEOThEeMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

Conep:kanue Kypca HanpaBJi€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX HPU
W3YYECHHH Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHUE INPEACTABICHUM O CIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKJIYy HHMHM Ha BAaXKHBIX IIPUMEPAX, CHOKETBI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIEr0 MUPA.

B cooTrBeTcTBUM C yKa3aHHBIMM ILEJISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJbl Ha 0a30BOM YpPOBHE BbIACIICHBI
CIeNyIONe OCHOBHBIE coOJiepKarenbHble JuHUU: «CioydallHble COOBITHS U
BEPOATHOCTUY, «CiryyaiiHble BETUUYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro dYacte Kypca 3aHMMAeT M3y4YEHHME TI'€OMETPUYECKOTO U
OMHOMHAJIBHOTO paclpeesieHui U 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHbIM U HOPMAJIBHBIM PACIPEIEICHUSMMU.

Copepxxanne smuHMM «CiydailHble COOBITHSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW 71 (POPMUPOBAHUS TPEACTABICHUN O PACIPEICICHUH BEPOSITHOCTEH
MEXJly 3HAQUEHUSMHU CIIy4dalHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXoauma Kak
0aza g M3y4yeHHs] 3aKOHa OOJIbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JCHCTBYIOIIETO B TMpPHPOJAE M OOMIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dbopmanuzanuio. CaM 3aKOH OOJIBIIUX YUCET MpeasiaraeTcsi B 03HaAKOMUTEIbHOU
dbopMe ¢ MUHUMAJIbHBIM UCIIOJIb30BAHUEM MaTEMaTU4YECKOro (popmanusma.

Tembl, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIIyYalHBIMH  BEIIMYMHAMH,
aKICHTUPYIOT BHHUMAHHE IIMKOJLHUKOB HAa ONMUCAHWW W HW3YYCHUU CIIyYalHBIX
SIBIICHUM C TOMOIIBIO HENPEephIBHBIX (PyHKIMH. OCHOBHOE BHUMAaHUE YIEISCTCS
MOKA3aTeIbHOMY W HOPMAJILHOMY pacCIpeiesieHUsIM, TPU 3TOM TIPEIITOIaraeTcs
O03HAKOMUTEIFHOE HW3Yy4YeHHWEe Marepuana 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCTp U CTAaTUCTHKa» Ha 0a30BOM YpOBHE
OoTBOAUTCSA | yac B HENENI0 B TEUEHHE KaXJOro rojga oOyuyeHus, Bcero 68
y4eOHBIX YacOB.



COJEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBienre AaHHBIX C MOMOUIBIO Tabnuy u auarpamm. CpenHee
apudmMeTnyeckoe, MeAMaHa, HAMOOIbIIee M HAaWMEHbIIEe 3HAYCHHUsS, pa3Max,
JUCIIEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CrnydaliHble 9KCTIEpUMEHTHI (OMBITHI) U CIy4alHble COOBITHS. DJIEMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydailHOro coObiTHsA. Biu3ocTh 4acToThl U
BEpOATHOCTH  coObITUM.  CiyuyaiiHple  ONBITBI € PaBHOBO3MOXHBIMU
3JIEMEHTAapHBIMU  COOBITUSIMU.  BeposTHOCTM  cOOBITMH B OmbITax €
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITUSMM.

Omnepanuu HajJ COOBITUSIMU: TIEpEcCEUeHUE, 00bEAMHEHNE, POTUBOIOI0KHBIC
coObITus. J{narpammel Diinepa. @opMyiia CI0XKEHHS] BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXEHHUE BEpPOATHOCTEH. JlepeBO ciy4allHOroO
sKcriepuMenTa. @opmyiia moixHou BepositTHocTH. HezaBucrumMbie cOObITHS.

KomMOunaropHnoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuai. Yucio
coueranuii. Tpeyronpuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHblil citydaiiHblii ONBIT (MCOBITAHKE), yelieX U Heynada. HezaBucumblie
ucnbiTanns. Ceprss HE3aBUCHMBIX HCHOBITAaHUMM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUU bepHyuu.

Cnyuaitnas  BennuuHa. Pacnpenenenue  BepoATHocte.  [[marpamma
pacnpenenenud. lIpumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBple  XapaKTEpUCTUKHA  CIyYalHBIX  BEJIWYUH: MaT€MaTHYECKOE
O0XXUJAHHWE, JHCIEPCHUsT W CTaHJAPTHOE OTKIOHEeHue. llpumepsl npumMeHeHusd
MAaTEMaTH4YECKOr0 OXXUIAHHS, B TOM YHUCIIE B 3aJa4ax M3 MOBCEIHEBHOWU >KU3HM.
Maremarnyeckoe OKugaHue OMHApHOM CiydailHOM BeNIMYMHBI. MaTreMaTuyecKoe
O0XXUJAHWE CYMMBbl CIIy4alHBIX BEJIMYMH. MareMaTu4eckoe OXHUIaHUE U
JUCIIEPCHS TEOMETPUUECKOr0 1 OMHOMUATIBHOTO PACTIPEEICHHM.

3aKkoH OONBUIMX YHMCEl U €ro pojib B HayKe, NPUPOJIe U OOIIECTBE.
Bri6opounblii METOT MCCIIETOBAHMIA.

[Ipumepsl HENpPEPBIBHBIX COy4aulHbIX BelWduH. [loHsATHE O IUIOTHOCTH
pacrnpeneneHus. 3a1aud, IpUBOASIIME K HOPMAJIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIBHOM PAaCIIPEIEIICHNAH.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIC pEe3yJbTaThl OCBOCHHS IMPOTPAaMMBbl YYECOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIINU 00YUJaAIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIINEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKNX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHUN HAYKHU U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCTIMTAHME:

ACTETUYCCKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peleHni, paccyXIeHUN;
BOCIIPHUMMYHMBOCTHIO K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3znyeckoe BOCMUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IHTaHKE, COATAaHCHPOBAHHBIA PEXKUM 3aHATHH U

OT/bIXa, peryJisipHast busnueckas AKTHUBHOCTB); busngecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHAX CHIOPTHUBHO-0370POBHUTEIHLHON
TSI TeIbHOCTBIO.

Tpynosoe BocniuTtanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOMW  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTU4eCKoMy OOpa3oBaHUIO W
caMO0Opa30BaHUI0 Ha NPOTSHKEHUHM BCEW MU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTHIO SKOJOTUYECKON KYJIbTYphbl, MOHMMAHUEM BIMSHUS
COLIMAJIBHO-D)KOHOMUYECKUX MPOLIECCOB Ha COCTOSHHE NPUPOAHOW M COLMAIBHON
Cpelpl, OCO3HAaHMEM TIJI00AJBHOTO  XapakTepa JKOJOTMYECKUX Mpodiiem;
OpUEHTallUe Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU MJis peIlIeHUs 3aaad B
00JIaCTH  OKpYyXaroleh cpelbl, IJIAaHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUMN ISl OKPYKAIOIIEN CPEbI.

LleHHOCTH HAYYHOT0 IO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOM  MPaKTUKH, MOHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cgepbl UYeJOBEYECKON MAEsTENbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUISl DPAa3BUTHs LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTE€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOCKTHYI0 M HCCIEHOBATENIbCKYIO JAESITEIbHOCTD
WHIMBUIYAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelticmeusMU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCMBUSMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxCcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUx,
ucciedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBuU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIE TPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXKIYy TMOHATUAMH; (HOPMYITUPOBATH
OTIpENICICHUs]  TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W NPeoOPa3OBHIBATH  CYKIACHUS:
YTBEPAUTEIbHbIE W OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTE€pUM Ui BBISIBJICHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJbI C HCIIOJIH30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIbBI;

e BbIOMpaTh cHocoO pemeHuss y4eOHOM 3ajayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peELIeHUs, BbHIOMpaTh Haubosee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBareJbCKUue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBbEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIO/IEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpOLIECCa, a TAKXKE BbIIBUTATh
IIPEATNOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX IJIsi OTBETa
Ha BONIPOC U JJIs PELICHUS 3a]a4H;

e BbpIOMpaTh HMHPOPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
pPa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IuyHbIX (HopMax,
WLTIOCTPUPOBATh TpadUyecKy;

e OLECHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYyHUKamueHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVYAIOUWUXCHL.

OOmennue:



BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHUS B COOTBETCTBHUU C
YCJIOBHUSIMHU M TIEJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
POOJIeMBI, peraeMoi 3aa4u, BEICKa3bIBATh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXJICGHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAlIoTa, OOHAPYXHUBATh Pa3IMYMe W CXOJCTBO TO3WIIMIA, B
KOPpPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
MPEACTABIATh  pE3yJbTaThl  PEMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayJuTOPHUH.

CorpyanuyectBo:

3)

MOHMMATh W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTYJIbHON pabOThI IPpH PENICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOM JE€ATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeAesiaTh BUAbI padboT, JOroBapUBaThCs, 00CY X AaTh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIMOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUI,
«MO3TOBBI€ IITYPMbI» W HWHBIC); BBINOJHATH CBOI YacThb pPabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU YJE€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposare cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PENICHUH C Y4€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMHM IO3HABATCJIILHOW peduiekcuM Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUU M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Ipolecca U
pe3yJibTaTa pEeIICHUs MAaTEMATUYECKOMN 3a/1a4H;

NPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PEIICHUU
3a7layd, BHOCUTh KOPPEKTHUBBI B JICSATECIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHWBATH COOTBETCTBHE pE3yJibTaTa IIENH W YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTHKEHUS WIM HEAOCTHXKEHUSI PE3YJbTAaTOB JEATEIIbHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

Uurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh  NOHATUSAMHU:  CpelHee  apudmeThyeckoe,  MeJUaHAa,
HauOoJbIlIee, HAUMEHbIIIEE 3HaUYCHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIAYyYaHBIM SKCHEPUMEHT (ONBIT) U CIydailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIYYalHOTO OIIbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIy4allHBIMHU COOBITHSIMH,
HaxOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B H3YUYCHHBIX CIy4ailHBIX
HKCIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh COOBITHS: TEpeceYeHHe U OOBEAUHEHUE
JAQHHBIX  COOBITHM, COOBITHE, TIPOTHBOIIOJOXKHOE  JAaHHOMY  COOBITHIO;
M0JIb30BAaThCSl AUarpaMmaMu Jijepa u GopMyJIoN CIIOKEHUS BEPOATHOCTEH MpuU
pelleHnu 3aaad.

OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJHUTh BEPOATHOCTH C MOMOIIBIO MpaBUjia YMHOXKEHHUS, C MMOMOUIbIO JEpEBa
CJIy4ailHOTO OMBbITA.

[IpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUN 3a7a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIEC HCHBITAHUS, CEpUS
UCTIBITAHNM, yCIEX W Heyaada; HaXOJUTh BEPOSATHOCTH COOBITHI B cepuu
HE3aBUCUMBIX HCTIBITAHUN JI0 TIEPBOTO YCIIeXa; HAXOAUTh BEPOSITHOCTU COOBITHIA B
CepHU HUCTIIbITAaHUN bepHyum.

OnepupoBaTh  TMOHATUSIMHU:  CiydyailHass  BEJIIMUMHA,  paclpeiesieHHue
BEPOATHOCTEH, THArPAMMa PACTIPEACICHHUS.

11 KVIACC

CpaBHUBAaTh  BEpPOSITHOCTM  3HAYEHUH  CIy4YyailHOM  BEJIMYMHBI MO
pacnpeeseHUI0 WIHN C IOMOILBIO JUarpamM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OKHUIAHUSA; TPUBOJAUTH IPUMEPHI,
KaK MPUMEHAETCA MATEMATHYECKOE OKHMIAHWUE CIYyYaWHOW BEIWYMHBI HAXOIUTh
MAaTEMaTH4YECKOE OKHUIAHUE 110 TAaHHOMY PaCIPEICIICHUIO.

HmeTh mipeicTaBiIeHHE O 3aKOHE OOJIBIITNX YUCET.

HNMeTts npencTaBieHue 0 HOPMAJIbHOM PaCpPEICIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumenoBaHue pa3ieioB u
TeM MPOrpaMMbl

Hpe,ZLCTaBJIGHI/Ie JaHHBbIX U
OImucaTcjabHasd CTaTUCTHUKA

CrnyualiHble ONBITHI U CITy4aiiHbIe
COOBITHS, OTIBITHI C
PaBHOBO3MOYKHBIMH
JJIEMEHTapHBIMU UCXOJaMHU

Omnepanuu Haa COOBITHIMM,
CII0)KEHHE BEPOSITHOCTEH

VYcnoBHas BEpOATHOCTB, JEPEBO
CITy4aifHOTO OIbITa, (popmyIia
IIOJIHOW BEPOSITHOCTH U
HE3aBHCUMOCTh COOBITUM

DneMeHTbl KOMOMHATOPUKH

Cepuu nocnenoBaTeabHbIX
HUCTIBITAHU N

Crny4vaitHbie BETMYUHBI U
pacripeneneHus

Koan4yecTBO 4acoB

Konrtpoasnbsie IIpakTnueckue

DJICKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/bHBI
e pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/e
0b7b0f1

bubmuoreka [JOK
https://m.edsoo.ru/e
0b7b0f1

Bbub6mmoreka [JOK
https://m.edsoo.ru/e
0b7b0f1

bu6nmmoreka [IOK
https://m.edsoo.ru/e
0b7b0f1

bubmuoreka [JOK
https://m.edsoo.ru/e
0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e
0b7b0f1

Bbub6mmoreka [JOK
https://m.edsoo.ru/e

JlesiTeILHOCTH
YUYHTEJIS C y4eTOM
MPOrpamMmmbl
BOCHHUTAHNS

VYcraHaBiuBaTh
JIOBEPHUTEIIbHBIC
OTHOIICHHS MEXTY
YUUTEIIEM U
00y4JarImuMucs,
CHOCOOCTBYIOLINX
MO3UTHBHOMY
BOCTIPUSTHIO
00yJaroMMHCS
TpeOoBaHUH U
pOCKO yuHTess.
[Tobyxnate
o0y4armuxcs
coOJII0IaTh HA YPOKE
OOIIETIPUHSATHIC
HOPMBI TTOBEICHHSI,
npaBuiia OOLIEHUS CO
CTapIIUMHU
(yuurensmu) u
CBEPCTHUKAMH
(oOyuaroumucs).
[Tonnepxuars B



0O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUI

0b7b0f1

bu6nmmoreka [IOK
https://m.edsoo.ru/e
0b7b0f1

JETCKOM KOJUICKTHBE
JIEJIOBY1O,
JIPYKETI00HY IO
atMocdepy. CTpouth
BOCTIUTATEIbHYIO
JEeSITEIbHOCTD C
Y4eTOM KYJIbTYpPHBIX
pasIM4uil AeTen,
MOJIOBO3PACTHBIX U
WH/IMBHTy QJIbHBIX
0coOeHHOCTEH.
[IpuBnekars
BHUMOOYYAIOILIUXCSI
K IEHHOCTHOMY
ACHEKTy U3y4aeMbIX
Ha YPOKe SIBIICHUH,
MOHSTUU, TIPUEMOB.
AHanu3upoBaTh
peagbHOE COCTOSTHUE
TSN B y9eOHOM
KJlacce/ rpyIime.
[ToOyxnaTh
oOyyJaronuxcs
coOI0AaTh Ha YPOKE
MPUHIIUIBI Y4eOHOM
TUCIUTUTAHBL U
CaMOOPraHU3aIuu.op
TaHW30BBIBATH
9KCKYPCHUH, TTOXO/IbI,
SKCIIETUINH U T.1I.



OBIIEE KOJIMYECTBO YACOB I10
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3amumarh
JIOCTOMHCTBO H
UHTEPECHI
oOyyaromuxcs,
IIOMOTaTh JIETSM,
OKa3aBIIIUMCS B
KOH(IUKTHOU
CUTyalluu W/Wiu
HEOJIaronpUsTHBIX
YCIIOBUSIX.



11 KJTACC

Ne
n/n

HaumenoBanue pa3ieioB u
TeM MPOrpamMMbl

MateMaTHueCcKoe OXKHIaHue
CIIy4allHO! BEJIUYUHBI

Jucnepcus u crangapTHOE
OTKJIOHEHME CITy4YaliHOU
BEJINYUHBI

3aKoH OOJBIINX YHCET

HenpepriBHbIE ClyualiHble
BEJIMUMHBI (pacmpeaeeHus)

HopmanbeHoe pacnpenenenus

[ToBTOpenue, 0600IIEHNE U
CUCTEMAaTH3alus 3HaHU!

KoanugecTBo 4acoB

KonTpoJbHbie

Bcero
padoThI

19 2

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTte/ibH
ble pecypchl

bubnnoreka
HOK
https://m.edsoo.ru/
5fbeSdcl

bubnnoreka
LHOK
https://m.edsoo.ru/
5fbc5dcl

Bubnnoreka
LHOK
https://m.edsoo.ru/
5fbc5dcl

Bbubnnoreka
LHOK
https://m.edsoo.ru/
5fbc5dcl

bubnnoreka
LHOK
https://m.edsoo.ru/
StbeSdel
bubnnoreka
HOK
https://m.edsoo.ru/
5fbcSdcl

JlesiTeIbHOCTH
YUUTEJS € Y4eTOM
NpoOrpamMmbl
BOCIIUTAHMS

YcranaBnuBaTh
JIOBEpUTEIIbHbBIE
OTHOIIIECHHUS MEXIY
YUUTEJIEM U
o0y4aromumucs,
CIOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCIIPHUSITHIO
00ydJaronuMucs
TpeOOBaHUI 1
MPOCHO YUUTEIIS.
[ToOyxmath
00y4aromuxcs
coOIOAaTh HA YPOKE
OOIIeTIPUHSATHIC
HOPMBEI TIOBEICHMS,
npaBuia OOLIEHUS CO
CTapIIuMHU
(yuurensimu) u
CBEPCTHUKaMH
(oOyuaroumucs).
[Toxnepxusars B
JETCKOM KOJUICKTHBE



JIeTIOBYIO,

Iy KeT00HYI0
atmochepy. CTpoutb
BOCIIUTATEIIHHYIO
JEeSITeTbHOCTD C
yUETOM
KYJIBTYPHBIXPA3IHIU
¥ meTei,
MOJIOBO3PACTHBIX H
WH/IUBUY aJIbHBIX
0COOEHHOCTEH.
[IpuBnekars
BHUMOOYYArOIINXCS
K IIEHHOCTHOMY
aCIIeKTy M3y4aeMbIX
Ha YpOKE SIBJIICHU,
TIOHSATHUH, TPUEMOB.
AHanu3upoBaTh
peanbHOe COCTOSIHUE
TS B y9eOHOM
KJ1acce/ TpyTiIe.
[ToGyxmath
oOydJaronmxcst
coOJIOIaTh HA YPOKE
MPUHIUIIBI Y4eOHOM
JUCUIUTUIAHBL U
CaMOOPTaHU3AIUH.Op
TaHU30BHIBATH
9KCKYPCHH, TTOXOIBI,
AKCIEIUINH U T.11.



OBIIEE KOJIMYECTBO YACOB I10
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3amnmmarh
JIOCTOMHCTBO U
WHTEPECHI
oOyyaromuxcs,
IIOMOTaTh JIETSM,
OKa3aBIIMMCS B
KOH(MIUKTHOM
CUTyalluu W/1in
HeOJIaronpusITHBIX
YCIIOBUSIX.






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Tema ypoka

[IpencraBienve TaHHBIX C
TTOMOIIIbIO TAOJIUIT U TUATPAMM

Cpennee apudmeTrueckoe,
MeavaHa, HanOoJIbIIee U
HaMMEHbBIIICE 3HAYCHHUS, pa3Max,
JMCTIEPCHsI, CTAaHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmeTrueckoe,
MeavaHa, HanOoJIbIIee U
HaMMEHbBIIICE 3HAYCHHUS, pa3Max,
TMCTIEPCHsI, CTAaHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmeTrueckoe,
MeavaHa, HanOoJIbIIee U
HaMMEHBIIICE 3HAYCHHUS, pa3Max,
TMCTIEPCHsI, CTAHAAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

CrnyualiHble SKCIIEPUMEHTHI
(OTIBITHI) U CITy4alWHBIE COOBITHS.
DnemeHTapHbIe COOBITHSI (MCXObI)

BeposITHOCTE CITydaiiHOTO COOBITHSI.

Koan4yecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JlaTa
H3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/25¢6d12b

bub6muoreka [JOK
https://m.edsoo.ru/dd00738d

bub6nuoreka [JOK
https://m.edso0.ru/98645f6¢

Bbubnuoreka [JOK
https://m.edso0.ru/7¢9033a8

Bbubnuoreka [JOK
https://m.edsoo.ru/347c1b78

bub6muoreka [JOK
https://m.edsoo.ru/64d75244




10

11

12

13

14

15

BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH

BeposiTHOCTB ciiy4aifHOT0 cOOBITHS.
IIpakTruyeckas pabora

Omneparuu HaJ COOBITHAMU:
nepecedeHue, 00beTMHCHHE
COOBITUI, IPOTUBOIIOIOKHBIE
coObITHs. [lnarpammel Ditnepa

Omneparuu HaJ COOBITHAMU:
nepeceyeHue, 00beTMHECHUE
COOBITHIA, IPOTHBOTIOIOKHEIC
coObITus. JlmarpamMmel Diinepa

dopmyiia CIIOKEHUS BEPOSTHOCTEN

VYcnoBHas BEPOSATHOCT.
YMHOXeHue BepoaTHocTel. JlepeBo
CIIy4ailHOTO AKCIIEPUMEHTA

VYcnoBHas BEPOSATHOCTD.
YMHOxkEHNE BeposITHOCTEN. [lepeBo
CIIy4alHOTO SKCIIEpUMEHTA

Y cnoBHas BEpOATHOCTb.
YMHOkEHUE BepOsITHOCTEN. [lepeBo
CIIy4allHOT O DKCIIEpUMEHTA

®opmyJia MOJHON BEPOATHOCTH

dopmyiia MOJHOM BEPOATHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/5e8fa%4a

bu6mmoreka [IOK
https://m.edsoo.ru/221¢622b

bub6nuoreka [JOK
https://m.edsoo.ru/cc10cle2

bu6mmoreka [IOK
https://m.edsoo.ru/3057365d

Bbubnuoreka [JOK
https://m.edsoo.ru/9a408d25

Bbubnuoreka [JOK
https://m.edsoo.ru/ble76d3a

bubmuoreka [JOK
https://m.edsoo.ru/47tb6b11

bu6nmmoreka [IOK
https://m.edsoo.ru/1594 1bec

bubmuoreka [JOK
https://m.edsoo.ru/a9ec13c8




16

17

18

19

20

21

22

23

24

25

26

27

dopMyIia MOJIHON BEPOATHOCTH.
He3zaBucumele coObITHs

KonrponsHas padora

KomOunaTopHoe npaBuiio
YMHOXKEHUS

[lepecTanoBku u pakropuan

Yucio couetanuut

Tpeyronsnuk Ilackansa. ®opmyna
6unoma HeroTona

bunapHsIil ClIy4alHBIN OIBIT
(ucmpITaHKE), yCIIEX U HEyAaJa.
HeszaBucumblie ucnbiranus. Cepust
HE3aBHCHMBbIX UCIIBITAHUN J0
MIEpPBOTO ycrmexa

Cepust HE3aBUCHMBIX UCTIBITAHUI
bepnymm

Cepus HE3aBUCHMBIX UCTIBITAHUH.
[IpakTuyeckas padora ¢
MCTIOJIB30BAHUEM SJIEKTPOHHBIX
Ta0IHIL

CrnyyaitHast BeJTMIMHA

Pacnpenenenue BeposiTHOCTEM.
Jwnarpamma pacnpeneneHus

CymMma u mpousBesieHUe

bubmuoreka [JOK
https://m.edsoo.ru/e3dd5ac9

bu6nmmoreka [IOK
https://m.edso0.ru/29dc6cb9

bu6mmoreka [IOK
https://m.edsoo.ru/2270cf70

bu6nmmoreka [IOK
https://m.edsoo.ru/d58ce6d1

bu6nmmoreka [IOK
https://m.edso0.ru/7904d{b0

bu6mmoreka [IOK
https://m.edsoo.ru/fa47998f

bu6mmoreka [IOK
https://m.edsoo.ru/2e1{2368

Bbubnuoreka [JOK
https://m.edsoo.ru/e9572a68

bubmuoreka [JOK
https://m.edsoo.ru/f4al5al4

Bbubnuoreka [JOK
https://m.edsoo.ru/639be9aa

bubmuoreka [JOK
https://m.edsoo.ru/6dc7{f39

bubmuoreka [JOK




28

29

30

31

32

33

34

CITy4yalHbIX BEJIMYUH

Cymma 1 mpou3BeeHUE
CIIy4alHbIX BEJINYNH

IIpuMmepsl pactipeiesIeHUul, B TOM
YHUCJIE TEOMETPUIECKOE U
OMHOMHAIIBHOE

IIpumeps! pactipeiesieHui, B TOM
YHUCJIe T€OMETPUUECKOE U
OMHOMHAIIBHOE

[ToBTOpeHnue, 06061IeHNE U
cucTeMaTu3alus 3HaHUM
[ToBTOpenue, o6o0IIeHNE 1
cUCTEMaTU3allis 3HaHUI

HroroBast KOHTpOJIBbHAS paboTa

[ToBTOpeHue, 06001IeHNE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/51b7ed5f

bu6mmoreka [IOK
https://m.edsoo.ru/c2757cc3

Bbub6mmoreka [JOK
https://m.edsoo.ru/91e08061

bubmuoreka [JOK
https://m.edsoo.ru/5afffO5f

bu6nmmoreka [IOK
https://m.edsoo.ru/0f4d3cd7

Bbub6nuoreka [JOK
https://m.edsoo.ru/e0la3dc4

bubmuoreka [JOK
https://m.edsoo.ru/a985ae79

bubmuoreka [JOK
https://m.edsoo.ru/1ddca5e0




11 KJTACC

Ne
n/n

Tema ypoka

[ToBTOpenue, 0600MIECHNE,
CHUCTEMAaTHU3aIMs 3HAHUH.
City4aifHbI€ OTBITHI U BEPOSITHOCTH
ciydaifHbIX coObITuil. Cepun
HE3aBUCUMBIX UCTIBITAHUI

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aLMs 3HAHUH.
City4aifHbI€ OTBITHI U BEPOSITHOCTH
ciydaifHbIX coObITuil. Cepun
HE3aBUCUMBIX UCTIBITAHUI

[ToBTOpenue, 06001IECHNE,
CHUCTEMAaTHU3aIMs 3HAHUH.
City4aifHbI€ OTBITHI U BEPOSITHOCTH
ciy4daifHbIX coObITuil. Cepun
HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpenue, 0600MIECHNE,
CHUCTEMAaTH3aLMs 3HAHUH.
City4aifHbI€ OTBITHI U BEPOSITHOCTH
ciydaifHbIX coObITuii. Cepun
HE3aBUCUMBIX UCTIBITAHUN

IIpumeps! IpuMEHEHUs
MaTEMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, JIOTEpEs)

KoanuecTBo 4acos

Bcero

KonTtpoJubHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/430d330a

bu6moreka [JOK
https://m.edsoo.ru/a573a292

bu6moreka [JOK
https://m.edsoo.ru/07a5e861

bu6moreka [JOK
https://m.edsoo.ru/32bc29bf

bu6moreka [JOK
https://m.edsoo.ru/ea27084d




10

11

12

13

14

15

16

17

MatemMaTHuueckoe OXKHUJJaHUC CYMMBbI
CJIy‘-IElﬁHBIX BCINYNH

MateMaTnyeckoe OKUJaHNue
Te€OMETPUUYECKOTO U
OMHOMUANBHOTO pacIpeieIeHHA

MareMaTu4eckoe OKUIaHnue
T€OMETPHUUYECKOTO U
OMHOMUANIBHOTO pacIipeieIeHHM
Jucnepcus u craHIapTHOE
OTKJIOHCHHE

Jucnepcust u ctTaHAapTHOE
OTKJIOHEHHE

Jlucnepcuu reoMeTpuyecKoro u
OMHOMUABHOTO paclpeaeaeHus

[TpakTryeckas pabota c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabIuIL

3aKoH OOJBIINX YHCET.
Br160pouHBIN METO MCCIIEAOBAHUN
3aKoH OOJBIINX YHCE].
Br160pouHbIit METO icCeOBaHUN
[TpakTuueckas pabota c
HCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIUIL

Htorosas KOHTpoJbHAs paboTa

[Ipumepsl HENPEPBIBHBIX
CIIyYailHbIX BEIUYUH. OyHKIUS

bubmmorexa [JOK
https://m.edsoo.ru/Oadefe9e

but6mmoreka [IOK
https://m.edsoo.ru/20de2fc2

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

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

but6mmoreka [IOK
https://m.edsoo.ru/bf78aad6

bubmuoreka [JOK
https://m.edsoo.ru/4b5a495¢

bubnuorexa [IOK
https://m.edsoo.ru/a53cd884

bubmmorexa [JOK
https://m.edsoo0.ru/94ddc34a

bubmuoreka [JOK
https://m.edsoo.ru/cf23b369

bubnuoreka [IOK
https://m.edsoo.ru/6¢1d11a6

bubnuorexa [IOK
https://m.edsoo.ru/7e379{8f

bubmuorexa [JOK
https://m.edsoo.ru/9f5b423d




18

19

20

21

22

23

24

IUIOTHOCTH pacIpeeIcHHUs.
PaBHOMEpHOE pacnpeieseHue 1 ero
CBOWCTBA

ITprMmepsl HEMPEPBIBHBIX
CIIy4alHbIX BEIUYUH. OyHKIUA
IJIOTHOCTH PACIPEIEICHUS.
PaBHOMEpHOE pacnpeeseHue U ero
CBOMCTBA

3aznauu, NpUBOIALIUE K
HOPMaJIbHOMY PacIpeeNICHHUIO.
@yHKIMSA ITIOTHOCTH U CBOWMCTBA
HOPMAJIBHOT'O PacIpeeiICHUs

[TpakTrueckas padoTa ¢
UCTIOJIb30BAHUEM AJICKTPOHHBIX
TadJIHUIL

[ToBTOpeHme, 0600IIEHNE U
CHUCTEMAaTH3aIMs 3HAHUH.
OmnuncarenpHas CTATUCTHKA

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3alrs 3HaHH.
OnucarenpHas CTaTUCTHKA

[ToBTOpeHme, 06001IeHNE 1
cucremMaru3anys 3HaHUH. OTBITHI C
PaBHOBO3MOKHBIMH
AJIEMEHTapPHBIMU COOBITUSIMHU

[ToBTOpeHue, 06001IeHNE U
cucremMaTu3als 3HaHui. OIBITHI C
PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU

bubmmorexa [JOK
https://m.edsoo.ru/b1c2712e¢

but6mmoreka [IOK
https://m.eds00.ru/97¢19159

but6mmoreka [IOK
https://m.edsoo.ru/1f19ad9

bu6moreka [JOK
https://m.edsoo.ru/72953f4c

bubmuorexa [JOK
https://m.edsoo.ru/b699ad0c

bubmmorexa [JOK
https://m.edsoo.ru/3fcbacf9

bubmmoreka [JOK
https://m.edsoo.ru/538fd7cf
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[ToBTOpeHme, 06001IeHNE 1
CHCTEMaTH3alMs 3HaHH.
Brrunciienue BeposaTHOCTER
COOBITHIA C TPUMEHEHUEM (OPMYIT U
rpadUIeCcKuX METO/I0B
(xoopauHaTHAs MpsMas, IepeBo,
quarpamma Jiiepa)

[ToBTOpenue, 0600IIEHNE U
CHUCTEMaTH3alrs 3HaHH.
Brrunciienue BeposaTHOCTEM
COOBITHH ¢ TpUMEHEHUEM (HOPMYIT U
rpadUyecKuX METO/I0B
(koopauHaTHas MpsMas, IepeBo,
auarpamma Jiiiepa)

[ToBTOpeHme, 0600IIEHNE U
CHUCTEMAaTHU3aIMs 3HAHUH.
Brrunciienue BeposTHOCTER
coOBITHIA ¢ TpUMEHEeHHEM (HOpMYIT U
rpau4ecKux METOI0B
(koopanHaTHas npsMas, 1EpeEBO,
auarpamma Jusepa)

[ToBTOpeHue, 06001IeHNE U
CUCTeMaTH3aIlHsl 3HAaHH.
Brrunciienue BeposATHOCTER
coOBITHI ¢ TpUMEHeHneM GopMyI U
rpauYeCcKUX METO/I0B
(xoopavHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHme, 06001IeHNE 1

[a—

bubnuoreka [IOK
https://m.edso0.ru/272910£5

bu6moreka [JOK
https://m.edsoo.ru/dc9ad6ca

but6mmoreka [IOK
https://m.edsoo.ru/59641277

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

bubnuoreka [IOK
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CUCTEMAaTHU3alus 3HaHUN.
CrnyyaitHble BEIMYUHBI U
pacnpeneeHus

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aLMs 3HAHUIA.
CrnyyaitHble BEIMYUHBI U
pacrpeiesieHus
[ToBTOpEeHme, 0600MIIEHNE U
CHCTEMAaTH3aLMs 3HAHUI.
MareMaTH4ueCcKOe OKHIAHNE
CIIy4ailHOM BEJIMYHHBI
[ToBTOpenme, 0600MIIEHNE U
CHUCTEMAaTHU3aIMs 3HAHUH.
MareMaTH4ueCcKOe OKHIAHNE
CIIy4allHOM BEJIMYHHBI

HToroBast KOHTpOJIbHAsA paboTa

[ToBTOpenme, 0600IIEHNE U
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34
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but6mmoreka [IOK
https://m.edsoo.ru/1cc2df8f

but6mmoreka [IOK
https://m.edsoo.ru/aeal 298¢

bubmuoreka [JOK
https://m.edsoo.ru/640a8ebf

but6mmoreka [IOK
https://m.edsoo.ru/0fd6d597

bubmuoreka [JOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOMW NPOI'PAMMBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHEro 001ero 06pa3oBaHusA

Teopust BEpOATHOCTEN U CTATUCTHUKA
UuTtath U CTPOUTH TAOIUIIBI U AUATPAMMBI

OHepI/IpOBaTB INOHATUAMMU: cpeaHee apI/I(l)MeTI/I‘-IeCKOG, MCAHaHa,
HaI/I6OJ'II)IHeC, HAaUMCHBIICC 3HAYCHUC, pasMax MacCHBa YHCIIOBLIX

JaHHBIX

OnepupoBaTh MOHATHSAMHU: CIyYalHBIA OKCHEPUMEHT (OMBIT) U
Cly4yallHO€ COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIIEMEHTAPHBIM HMCXO.M)
CIly4allHOTO  ONBITA;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMU CHy‘-IaI\/'IHI:IMI/I C06LITI/ISIMI/I, HaxoIuTh U CPaBHUBATH

BEPOSITHOCTH COOBITHI B M3yUEHHBIX CITy4YalHbIX IKCIIEPUMEHTaX

Haxomute u dopmynupoBaTh COOBITHS: TIEPECEUYCHHE U OOBEIUHECHHE
JAHHBIX COOBITHA, COOBITHE, MPOTHUBOIOJIOKHOE TAHHOMY COOBITHIO;
MOJI30BaThCA  AMarpaMMamMu  OJisiepa ©u GOPMYJTION  CIOKEHUS

BEPOSTHOCTEN IPHU PELICHUHU 3a]1a4

OnepupoBaTb TOHATUSMHU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCUMBbIE
COOBITHS; HAXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBHJIa YMHOKEHHS, C
IIOMOILBIO JA€peBa CIIy4aiiHOrO OIbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUIJIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEpUs
UCHIBITaHUH, yCIEX U HEeyJlaua; HaXOAUTb BEPOATHOCTU COOBITUIN B CEPUU
HE3aBHCHMBIX MCIBITAHUM 10 MEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
coOBITUI B cepuu ucnbplTaHuil bepHymum

OnepupoBaTh TOHATUSAMHU: ClydyailHas BEJIWYMHA, paCIpElEICHUE

BEPOSTHOCTEH, AUarpaMmma pacrpeieieHus



Kox
NpoBepPsieMoOro
pe3yJbTarTa

5

5.1

5.2

53
54

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHEro 001ero 06pa3oBaHusA
Teopust BeposiTHOCTEH U CTAaTUCTHKA

CpaBHHMBaTh BEPOSITHOCTM 3HAYCHUH  CIy4YallHOW BEJIMYUHBI  TI0
pacrpeesICHUIO WK C TOMOIIBIO TUarpaMm

OHepHpOBaTB MOHATHUEM MATCMATUUYCCKOTO OXKHIaHUA, NPUBOIHUTH
OpUMEPBl  TOTO, KaKk NPUMEHSETCS MaTeMaTH4eCKOe OXHJIAHHUE
CHy‘-IafIHOfI BCIWYHHBI, HAXOAUTh MAaTCMATHYCCKOC OXHAAHHUE IIO
TaHHOMY paclpeeiICHHIO

NmeTh MMpEaACTaBJICHHUE O 3aKOHC OOJIBIIINX YHCEN

HwmeTs npeacTaBieHrne 0 HOpMaabHOM pacrpeielieHuu



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

HpOBCpﬂEMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
[IpencraBnenre JMaHHBIX C ToOMomplo Tabmun u  amarpamm.  CpenHee
6.1 apupMeTHYeCKoe, MenuaHa, HauOoJiplllee W HaMMEHbIIEe 3HAYEHUs, pasMmax,
JMCTIEPCHs M CTAaHIAPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CnyuaiiHple JKCHEPUMEHTHI (OMBITHI) W CIydallHble COOBITHSA. JJIEMEHTapHBIC
coObITust (Mcxoabl). BeposATHOCTH citydailHOTO CcOOBITHA. BIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITUN. Ciy4aliHbIe OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH
coObITHAMHM.  BeposTHOCTM  COOBITMMI B ONBITax €  PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU
63 Omnepanuu HajJ COOBITUSIMH: IiepeceueHue, OOBeAMHEHHE, IPOTUBOIOJIOKHBIE
' coObITud. Jlnarpammsl Ditnepa. @opmyna ciokeHus: BEposTHOCTEN
64 VYcnoBHas BEpPOSTHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO  CiaydalHOro
' skcnepuMenTa. dopmyiia mosHoM BeposTHOCTH. HezaBucumble coObITHS
65 KomOunatopHoe mnpaBwio yMmHoxkeHus. IlepectaHoBku u ¢akropuan. Ywucio
' coueranuii. Tpeyronsauk [Tackans. @opmyna 6maoma Hetorona
bunapHblli cinyuyaliHplii ONBIT (MCHBITAHUE), yclex M Heyjnada. HesaBucumble
6.6 ucnbiTanusl. Cepusd HE3aBUCUMBIX HUCHBITaHWN 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHysum
6.7 Cnyualinas BenuuuHa. Pacnpenenenue BeposTHOCcTeN. J[MarpaMma pacnpeesieHusl.
' ITpumeps! pacnipeiesieHnH, B TOM YHCII€ TEOMETPUIECKOE U OMHOMHAIBHOE
11 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BeposATHOCTEN M CTaTUCTHKA
5.1 UucnoBble XapaKTEPUCTUKH CIy4alHBIX BEJIMYHMH: MAaTEMAaTHYECKOE OKHMJIAHHE,



5.2

53

JUCIIEPCUSl U CTAHJIapTHOE OTKJIOHEHHE. [IpuMepbl mpuMEeHeHnss MaTeMaTUYECKOTrO
OXKUJaHMsI, B TOM YHCJIE B 3aJadax M3 MOBCEJHEBHOW XH3HU. MaTemaTuueckoe
OXUJaHHe OWHAPHOHN CIly4aiiHON BENMWYMHBL. MaTeMaTH4ecKoe OXKHIAHUE CYMMBI
CIIy4aiHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KMJIaHUE U AUCIEPCUS] T€OMETPUUYECKOTO
1 OMHOMHUANBHOTO pacrpeaeneHuit

3akoH OOJBIIMX YHCENI M €r0 poJib B Hayke, mpupojae U olmiectBe. BrIOOpOUHBIN
METO/I UCCIIEIOBAHUI

IIpuMepsl  HENpepbIBHBIX  CIy4alHbIX BeIMYMH. IloHsATHE O IIJIOTHOCTH
pacrpeaeseHus. 3agaduu, NPUBOIAIIME K HOPMaIbHOMY pactipeaesenuto. [lonstue o

HOPMaJIbHOM paclpeacIeHuN



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnagenne MeromaMM J0Ka3aTeNbCTB, AJITOPUTMaMHU PpEUICHMs 3a4ady;
yMeHue (GOopMyJIHpoBaTh M ONEPUPOBATH MOHATUSIMH: OIpEAEICHUE,
akcuoma, TeopeMa, CJEACTBHE, CBOMCTBO, MPHU3HAK, JOKa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh MX; YMEHHE (OpMYIHUPOBAThH
oOpaTHO€ U TPOTHBOIIOJIOKHOE YTBEP)KIEHHE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTUYECKOW HWHIYKLHUU;
MPOBOJIUThH JI0KA3aTEIbHBIE PACCYKIECHUS MPU PEUICHUU 3a/1ad, OLECHUBATH
JOTUYECKYI0  IPABWIBHOCTb  PACCYXIEHUH; YMEHUE  OIEpUPOBATH
MOHATUSIMHM: MHOKECTBO, IIOJIMHOKECTBO, OIEpalMy HaJ MHOKECTBaMU;
YMEHHE UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar 1Jis ONUCaHus
pEeaIbHBIX MPOLECCOB U SBJIICHUN M NPU PELIECHUM 3a]ad, B TOM YHUCIE U3
OpYyruX Y4eOHBIX TNPEAMETOB; yMEHHE OINEepUpOoBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Trpad, NepeBo, IUKI, Ipad Ha IUIOCKOCTH; yMEHHE 3a/laBaTh U
OMHUCHIBaTh Tpadbl Pa3sIUYHBIMU CIIOCOOAMU; HCIONB30BaTh Tpadbl Mpu
peuieHuu 3a1a4y

YMeHne omepupoBaTh TMOHATHAMHU: HATypallbHOE YHCIIO, LEN0e YHCIIO,
CTETIeHb C IIeNBIM IOKa3aTelIeM, KOPEHb HATYpaJlbHOW CTETICHH, CTEIEHb C
paIMOHANIFHBIM TIOKa3aTeNIeM, CTENICHb C JICHCTBUTENBHBIM TOKa3aTesieM,
jgorapupM 4YHUCIA, CHHYC, KOCHHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOIYJI0, palMOHAIBLHOE YHCIO, HWPPAIMOHAIBHOE YHCIIO,
MHOXKXCCTBa HATYpPaAJIbHbIX, ICJIbIX, pAallUOHAJIbHLIX, ﬂeﬁCTBHTCHBHBIX YUCCII,
YMCHUC HCIHOJb30BATH MPU3HAKKU OCIMMOCTH, HauMEHbBIINHN 06H_[PII>'I
JEeTUTEeNh M HauMeHbIee o0Iee KpaTtHoe, airoputM EBkiamma npu
peliCcHUK 3aaa4; 3HAKOMCTBO C PAa3JIMYHBIMU IMO3UMIIMOHHBIMU CHUCTCMaMU
CUHUCJICHUA; YMCHUC BBIINNOJHATH BBIYHUCICHUC 3HAYCHUHU U Hp€O6pa3OBaHI/I$I
BBIPOKCHUI CO CTEMEHSAMU W JorapudMamu, mpeoOpa3oBaHUs IPOOHO-
palMOHANBHBIX ~ BBIPAXEGHWH;  yMEHHE  ONEPHUPOBaTh  MOHITHIMU:
MOCJICIOBATEIbHOCTh, apu(METHUECKasi TMPOTPECCHs, TeOMETpUUCCKas
nporpeccusi, OECKOHEYHO yOBbIBaroIasi TEeOMETpPHYECKas IPOTPecCus;
YMCHUC 3adaBaTb IMOCJICAOBATCIBHOCTU, B TOM YHCJIC C MIOMOMIbLIO
PEKYPpPEHTHBIX (HOPMYII; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
qucJjio, COHp?DKéHHI)Ie KOMIIVIIEKCHBIEC 4HCJIa, MOAyJb W ApTyYMCHT
KOMIUIGKCHOTO  4mcia,  ¢opMa  3amuCH  KOMIUIGKCHBIX — YHCEl
(reomeTpuyveckas, TpPUTOHOMETpHUYECKass |  anreOpanyeckas), yMeThb
MPOU3BOJUTh apU(PMETHUECKUE JCHCTBHS C KOMIUICKCHBIMH YHUCIIAMU;



IIPUBOJIUTH NPUMEPHI MCIOIb30BAaHUS KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH
NOHATHSMM:  MaTpuma 2x2  u  3%3, onpenenurenb  MaTpULbl,
re€OMETPUUYECKUNA CMBICI ONPENETUTENS

YMeHue onepupoBaTth NOHATHAMM: DPALMOHAIBHBIE, WPPALUOHAIBHBIC,
NoKa3aTebHbIC, CTENECHHbIe, JOorapupMHUUECKue, TPUTOHOMETPUUECKUE
YPaBHEHMSI M1 HEPABEHCTBA, UX CUCTEMBI; YMEHNE ONIEPUPOBATH IIOHATUSMU:
TOXKIECTBO, TOXKAECTBEHHOE INpeoOpazoBaHHE, YpPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YpaBHEHMH W HEPABEHCTB, pPaBHOCUJIBHOCTh YypaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHUE pEIllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PA3JIM4YHBIX NPUEMOB; pellaTb yPaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMETPOM; IPUMEHATh YPaBHEHMs], HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHus MaTeMaTMYeCKUX 3a7ad M 3ajad M3 pasinyHbIX objacTeit
HayKU U peaJIbHOM JKU3HU

YMeHne omnepupoBaTh TOHATHSIMH: (QYHKIHS, YETHOCTH (YHKIINH,
NePUOANYHOCTh (YHKLUWH, OTrPAHUYEHHOCTh (YHKIHUHU, MOHOTOHHOCTH
GbyHKIHH, 3KCTpeMyM (YHKIMM, HauOoJiblllee W HAaWMEHbINEEe 3HAYCHUS
(GYyHKIIMU Ha TMPOMEXKYTKE, HempepbhiBHAas (DYHKIMSA, aCUMIITOTHI rpaduka
GbyHKIMY, TepBas U BTOpas NPOU3BOAHAs (PYHKIMH, T€OMETPUUECKUN U
¢u3nueckuif  CMBICT  TIPOM3BOJIHON, MepBooOpa3Has, ONpeAeaEHHbIH
MHTETpaj, YMEHHE HaXOAWUTh AaCUMITOTHI rpaduka (yHKIHMH; yMEHHE
BBIUUCIISATH NMPOU3BOIHBIE CYMMBI, POM3BEICHHS, YACTHOTO U KOMIIO3HIIUU
(byHKIMH, HAXOUTHh YPaBHEHUE KacaTeIbHOH K TpaduKy QYHKINHU; YMEHHUE
HaXOJUTh MPOM3BOAHBIE AJIEMEHTAapHBIX (YHKIIMI; YMEHHUE HCIOJIb30BaTh
MPOM3BOJHYIO Ui HcclefoBaHus (GYHKIUN, HaXOAWTh HauOoNbLINE U
HauMEHbIINE 3Ha4YeHUs (QYHKUUNA; CTPOUTH TIpadUKM MHOTOWIEHOB C
UCIMONb30BaHMEM  ammapaTa MaTeMaTHYecKOro aHaju3a; MPUMEHATh
MPOM3BOIHYIO M HAXOXKICHUS HAWIYYIIEro PelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE€ COLMATbHO-DKOHOMHUYECKHX U (PU3MUECKUX 33aJa4ax; HaXOIHUTh
IUIOIIAAN M 00BbEMBI (UTYp C MOMOIIBIO MHTErpala; MPUBOAUTH MPHUMEPHI
MaTEeMaTHYeCKOTO MOJICIMPOBAaHUS C€ MOMOMIbI0 auddepeHnnanbHbIX
YpaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKLIUHU, oOpaTHast (yHKLUS,
KOMMO3ULUS (PyHKIUMH, JMHEHHas QyHKUWSA, KBaapaTu4yHas (QYHKLUS,
panMoHanbHast (QYHKIMSA, CTENeHHas (YHKUUS, TPUTOHOMETPUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIWHU, TOKa3aTeNbHas M
norapupmuueckass (YHKIHH; YMEHHE CTPOUTh TpapuKd H3YUSHHBIX
(yHKIHHA, BBITTOIHITH MpeoOpa3oBaHus TpadukoB GyHKIIHMMA, UCIIOIH30BAThH
rpaduKy Uil U3Y4YEeHHUs NPOLECCOB M 3aBUCHUMOCTEH, MPU pEIICHUH 3ajad
U3 JIpyrux y4deOHBbIX NpPeIMETOBU 3a/ady M3 peajbHOM KU3HH; BbIpaKaTh
dbopMynaMH 3aBUCHMOCTH MEXIYy BEITUYMHAMHM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku  QyHKIUA A8 pelieHus ypaBHEHMH, HEPaBEHCTB W 3a1ad C
napameTpamMH; H300pakaTh Ha KOOPAWHATHON IIJIOCKOCTH MHOXECTBA
pELIECHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM



YMeHue pemaTh TEKCTOBBIC 3aJjaud Pa3HBIX TUIOB (B TOM YHCIE Ha
NPOIEHTHI, TOJMM U YacTH, Ha JBHXKEHHE, PabOTy, CTOMMOCTb TOBapoOB U
YCIIyT, HaJOIH, 3aJayd U3 00JacTH yNpaBiE€HUS JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMU); COCTaBIATH BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M UX
CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIENOBATH IIOJy4EHHOEC pELICHHE U
OLIEHUBATh IPaBJONOAOOHOCTh pE3yJIbTAaTOB; YMEHUE MOJEIUPOBaTh
peaJIbHbIE CHUTyalluM Ha sA3bIKE MAaTEMAaTUKH; COCTaBJISATh BBIPAXKCHMS,
YPaBHEHHs1, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3aJa4l, UCCIEA0BATh
MOCTPOCHHbIE ~ MOJIEIM  C  HUCHOJb30BAaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

VYMeHHe omepupoBaTh MOHATHIMHU: CpefHee apu]MeTHyecKoe, MeanaHa,
HauOoblIee ¥ HaMMEHbIIEEe 3HAYCHHS, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH
MHPOPMaLIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JuarpamMmmax, rpadmukax,
OTPaXKaIOIIyI0 CBOWCTBA PEaJbHBIX IMPOLECCOB U SIBJICHUMN; MPEICTABIATH
uHpOpMaLMI0O € TOMOIIbIO TaOMMI[ M  JuarpamM; HcCCIeA0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TIpaduIecKux
METOJIOB M DJIEKTPOHHBIX CPEACTB; TpaUUECKH MCCIEA0BATh COBMECTHBIE
HaOTIOICHNS C TOMOIIBIO AMarpaMM pacCeMBaHMS M JIMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUSAMM: CIIyYaWHBIM ONBIT M CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHSA; yMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQUUECKUX METO/IOB; INPHUMEHSTh
GbopMyINbl CIOXKEHHSI UM YMHOXEHHS BEpPOATHOCTEH, (POopMyidy MOITHON
BeposiTHOCTH, (opmyny bepHymm, komOuHaTOpHBIE (BaKThl U (OPMYIIBI;
OLICHHWBATh BEPOSATHOCTU pealbHBIX COOBITHI; yMEHHE OIEepHUpPOBaTh
MOHATUSIMHM: ~ CIydyailHash BEJIMYMHA, pACHpEIeieHHe BEpOATHOCTEH,
MaTeMaTH4eCKoe OXHUJAaHWe, MOUCIIePCHs U CTaHIApPTHOE OTKIOHEHHE
CIlyyallHOM  BENWYMHBL, (YHKIUU  pacrlpeieseHus ¢ IJIOTHOCTH
PaBHOMEPHOI0, MTOKA3aTEIbHOIO U HOPMAJIBHOIO pPacHpelesIeHUl; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PaCHpEEeNICHUN AJis pEeLIeHUs 3a1ady;
3HAaKOMCTBO C TOHATHSMHU: 3aKOH OOJIBLIMX YHUCEN, METOJbl BHIOOPOUYHBIX
UCCIIeIOBaHMM; YMEHHE IPUBOJUTH IMPUMEPHI MIPOSBIECHUS 3aKOHA OOJIBIINX
qycesl B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHMSIX; YMEHHE OIEpUPOBATH
MOHATUSIMH:  COYETAaHWE, T[EepPECTaHOBKAa, YHCIO COYETaHUH, YHUCIO
nepecTaHoBoK; OuHOM HbIOTOHA; yMeHHE NPUMEHSITh KOMOWHATOPHBIC
(dakThl M pacCcyXKICHHs ISl PELICHUs 3aJad; OLCHUBATh BEPOSTHOCTH
peanmbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOAEIb U
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMenue onepupoBaTh  MOHATUSAMHU:  TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJINYMHA YIJIA, IUVIOCKUHA yroJ, IByI'PaHHBIN
yroJjl, TPEXIPaHHbIA yroj, CKPEIMBAIOIINECS NPsAMbIC, TapaJUICIbHOCTh U
NEPIEHIUKYIISAPHOCTD IPSIMBIX U IJIOCKOCTEM, YrOJI MEXAY IPSIMBIMH, YOI
MEXKIYy NPSIMOU M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMH, PACCTOSTHUE OT
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11

12

13

TOYKU J10 IUIOCKOCTH, PACCTOSIHUE MEKIY IHPSMBIMHU, PACCTOSIHUE MEKIY
IJIOCKOCTSIMU; YMEHHME HCIIONb30BAaTh IIPU PEUICHUU 33a7a4 W3Y4YCHHBIC
(bakTel ¥ TEOpEeMBbl TUIAHUMETPHH; YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB
OKPY’KaOIIET0 MHpA; CTPOUTh MATEMATHYECKHUE MOJEIM C IIOMOIIbIO
T€OMETPUYECKUX IMOHATHMM M BEIUYMH, pPEIIAaTh CBSA3aHHBIE C HUMU
[IPaKTUYECKHUE 3aa4

YMeHue onepupoBaTh MOHATHAMH: IUIOHIaNb (GUTYpbl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, TPAaBHJIBHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajUielienuies, mpu3Ma, nupamMuaa, ¢Gurypa W TOBEPXHOCTh
BpallleHus], LWINHIAP, KOHYyC, map, cdepa, miomanb chepsl, IUIONManb
MOBEPXHOCTH THPAaMUIBI, TPHU3MBI, KOHyCa, LWIHHApA, O0BEM Kyoa,
NpSMOYTOJIBHOTO — Mapaiieienunena, MUPaMHUIbl, TPU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHMs KOHyca W LWIMHIPA,
napajjieibHple OCM  WJIM  OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaiomascs cgepsl, IMIMHIPA, KOHYCa, YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHHUKH, (DUTYpPBl M TIOBEPXHOCTH
BpAIlIEHHsI, UX CCUYCHUS, B TOM YHUCIIC C IMOMOIMIBIO JIEKTPOHHBIX CPEJNICTB;
YMEHHE TIPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyTHpOBAThH OINpENETCHNS N3ydaeMbIX (UTYp, BBIABUTATh THIOTE3BI O
CBOMCTBaX M TPHU3HAKAX TEOMETPUYECKHX (uryp, 00OCHOBBIBATHIIIH
ONpoBEpraTh HMX; YMEHHE NpPOBOAWUTH Kiaccuukanuo ¢uryp mo
pa3UYHBIM TpPU3HAKAM, BBIOJHATE HEOOXOAMMBIC JOMOJHUTEIbHEIC
MOCTPOCHHS

VYMeHHe  omepupoBaTh IMOHATHSMH:  JBIDKCHHE B  IPOCTPAHCTBE,
napajulebHBId MEPEeHOC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHUEe MMOA0OMs, TOA00HBIE (UTYpBI;, yMEHHE
pacro3HaBaTh paBHbIE W TOAOOHBIE (UTYpHl, B TOM YHUCIE B TPHPOE,
HCKYCCTBE, apXUTEKTYpPe; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOILIEHHS TpU
pelIeHNH 3aj7]ay; HAaXOOUTh T'€OMETPUYECKUE BEIUYMHBI (JIJIMHA, YTOJI,
U0 b, 00BEM) MPH PEIICHUH 33a9 U3 JPYTUX YICOHBIX MTPEIMETOB U U3
peanbHON KU3HM; YMEHHE BBIYUCIIATH TEOMETPHUYECKUE BETUYMHBI (JTMHA,
yroJ, IUIomaas, 00bEM, IUIOIMIAAb TOBEPXHOCTH), WCIONB3YS H3yYCHHBIC
dbopMyIIBI M METOABI, B TOM 4YHCJE: IUIOMAAb IOBEPXHOCTH IHUPAMHIHI,
Opu3MBl, KOHyCa, IWJIMHApa, Iutomags cdepel; 00bEM  Kyoa,
NpSMOYTOJIBHOTO — MapaiieNienunena, MUPAaMHUIbl, TPU3MBI, LWIMHIPA,
KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTYD

YMeHue omnepupoBaTh MOHATUSAMU: MPSIMOYTOJbHAs CHUCTEMa KOOpIUHAT,
BEKTOP, KOOPJAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3loKeHHE BEKTopa Mo 0Oas3ucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOW3BEACHUE, YIroJd MEeXay
BEKTOPaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIA METOJI JUIst
pElIeHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 APYTUX YIEOHBIX IPEIMETOB

YMeHnne BoIOUpaTh MOAXOISAIINI METOA JJIsl PEIICHUS 3a/1aud; IIOHUMAaHHE



3HAYMMOCTH MAaTE€MaTHKH B M3YYCHMHM TPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBIICHUW; YMEHUE pacClO3HABaThb IIPOSIBICHUE 3aKOHOB
MAaT€MAaTHKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPHI MATEMATHYECKUX
OTKPBITUH POCCUMCKON M MUPOBOM MaT€MAaTHYECKOW HAyKH
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IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Yucna v BBIYUCIECHUS
Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEN

Panmonaneubie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOHM, TIPOICHTHI,
OCCKOHEUYHBIC MIEPHOINIECKHIE TPOOH

ApudmeTrndeckuii KOpeHb HaTypalibHOW cTeneHu. JleHcTBUA ¢ apudMeTHIeCKUMU
KOPHSIMH HaTypajibHOU CTEICHH

Crenensp ¢ 1ensiM nokazatesneMm. CTeneHb ¢ palMoHaIbHBIM TOKa3zaTesneMm. CBoiCcTBa
CTCIICHU

CuHyc, KOCHMHYC UM TaHIEHC YHCJIOBOIO apryMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa

Jlorapudm yucna. JlecaTnyHbie U HATypaJbHbIE JOrapu(MbI

JleiictButenpsHbie unciaa. ApudMeTndecKkue omnepanuu ¢ JeHCTBUTCILHBIMU YHCIaMHU.
[TpubnmxEéHHbIC BRIUMCICHUS, MPABWIA OKPYTJICHUS, IPUKUIKA M OIICHKA pe3yJibTara
BBIYUCIIEHUN

[TpeoOpa3oBaHue BbIpaKEHHI

KommuiekcHele uncna

YpaBHEHUs U HEPABEHCTBA

lenbie u 1pOOHO-paAIIOHANIBHBIE YPaBHEHUS

WppanuonansHblie ypaBHEHUS

Tpuronomerpuueckue ypaBHeHUs

[oxa3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHUS

Ilenble u 1pOOHO-paIIOHAIBHBIE HEPABEHCTBA

HppanmoHnanbHbIe HEPABEHCTBA

[Toka3arenbHble U TorapupMuUyecKre HepaBeHCTBA
TpuronomeTpuveckne HepaBEHCTBA

CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TTApaMeTpaMu

Martpuiia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpULbI
@yHKIMU U TpaduKu

OyHkuus, crnocodbl 3amaHus ¢QyHkuumu. ['paduk ¢yHkumu. BzaumHO o0O0paTHBIC
¢yskuuu. YétHbie 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKIHHI

O6nacte ompeneracHUuss W MHOXKECTBO 3HavyeHW Gyuknuu. Hymm QyHKIun.
[TIpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbosbiiee 1 HauMeHblee 3HaueHue (pyHKITUH
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34
3.5

3.6
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4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Ha IMPOMCIKYTKC

CrenenHas QyHKIMS C HATypaJbHBIM M IEJBIM TOKaszareneM. E€ cBoiicTBan rpaduk.
CgoiicTBa 1 rpaduK KOPHsI 71-0¥ CTETICHU

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
[NokazatenbHas u Jorapupmudeckas GyHKIUH, KX CBOMCTBA U TpaduKu

Touku paspeiBa. AcuMnTOTH TpadukoB GyHKuui. CBoicTBa (YyHKINH, HEMPEPHIBHBIX
Ha OTPE3Ke

[TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS TTOCTIEA0BATEIHLHOCTEH
Apudmernueckast 1 reoMmerpuueckas rnporpeccuu. opmya cI0KHBIX TPOIEHTOB
Hauana maTemaTuyeckoro aHamuza

[TpousBoanas ¢hyukmuu. [Ipon3BoHbIE 2IeMEHTApHBIX (PYHKITUH

[IpumeHeHne mNPOU3BOAHON K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
3KCTpeMyMbl. HaxoxkaeHue HauOOJbIIEro W HAaUMEHbBLIEr0 3HAueHUs (QYyHKIUH Ha
OTpE3Ke

[TepBoobOpaznas. Muterpan
MHOX€eCTBa U JIOTUKA

MHoxecTBO, onepanuu HaJ MHOKecTBaMH. J(narpamMmsl Jinepa — Benna
Jloruka

BeposTHOCTb 1 cTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepostHocTh

KomMOuHaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
MHororpasHuku

Tena v MOBEpXHOCTH BpaILEHUS

KOOpI[I/IHaTBI H BCKTOPbI



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






