MHUHHUCTEPCTBO IIPOCBELLEHUSI POCCHUCKOI ®EAEPAIINHA
Muuncreperso o6pasosanus u Haykn Huseropoackoii o6aacrn
Menaprament oGpazoanust w agMunueTpauun ropoga Husenero Hosropoaa

4y "COLI "Op Asnep"

PACCMOTPEHO COITTACOBAHO YTBEPAJEHO
Ha 3acenanmn Meronuueckoro Pyropoantens Metoanyeckoro
Corera yuntencit Cosera
Mporokon Ne | W
ot «2Te asrycra 2025, Japonuukosa H,B.

oT «27» aprycra 2025 r.

PABOYAA IMTPOTPAMMA

(ID 9476941)

yaebHoro npeamera « BEPOATHOCTH H CTATHCTHKA.
bAa30BEIH YPOEEHEY

s odygaronnixca 10-11 Knaccor

Huxnud Hoeropon 2025



INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» 0a30BOT0O
ypoBHs 1151 oOy4daroruxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CPEAHETro O0IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUS.
Peanusamnus nporpammbl 00ecriedrBaeT OBJIaIeHUE KIIOYEBBIMA KOMIETCHIIMSIMH,
COCTaBJISIIOLIMMH OCHOBY JJIi CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHusl,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

VYuebupiii Kypc «BeposiTHOCTh M CcTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypOBHS
ocHOBHOW mikosbl. Kypc mpeanaszHadeH st GOpMHpPOBAaHUA y OOYy4YarOIIUXCS
CTaTUCTHUYECKON KyJIbTYpbl W IIOHMMAHHUS POJM TEOPUM BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyYEHHs CIy4YalHbIX COOBITHH, BEIUYUH U
npoueccoB. Ilpu m3ydeHum kypca obOoramarorcs HpPEICTaBICHUS YYaIIUXCS O
METO/IaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepxaHne Kypca HanpaBJI€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MPH
M3YyYEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMH HAa BOKHBIX IPUMEPAX, CHOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTcTBUM ¢ YyKa3aHHbIMU LIEJISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» CPEIHEW IIKOJIBI Ha 0a30BOM YPOBHE BBIJECICHBI
CIIEyIOIINEe OCHOBHBIE cojepKaTesnbHble JIUHMM: «CilydailHble COOBITHS U
BEPOSITHOCTUY, «Clly4aiiHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

Baxnyro d4Yacth Kypca 3aHMMAaeT M3YYEHHE TE€OMETPUYECKOTO U
OMHOMHAIILHOTO  paclpeiesieHHd W 3HAaKOMCTBO C HMX  HENpPEpPbIBHBIMU
AHAJIOTaMH — TMOKa3aTEJIbHBIM U HOPMAJIbHBIM PAaCIPEICIICHUSMH.

Conepsxanue muHUN «CiydaiiHble COOBITHS K BEPOSITHOCTH CIIYKUT OCHOBOM
st (opMUpOBaHUS TPEJACTABICHUN O paclpeiesieHUH BEPOSTHOCTEH MEXIY
3HAUYECHUSIMH CIIyYalHBIX BEJIMYMH, & TAaKXKE 3Ta JIMHUA HeoOXoauma Kak 0asza ams
U3y4eHHUs 3aKOHA OONBIINX Yncen — PyHIaMEeHTaIbHOTO 3aKOHA, ICHCTBYIOIIETO B
IpUpoJie U OOIIECTBE M UMEIOLIETO MaTeMaTH4ecKyto ¢popManuzanuio. Cam 3aKOH



OOJBIIMX YWCEN TpeasiaraeTcsi B O3HAKOMUTEIbHOW (OopMe C MUHHUMAIbHBIM
UCIOJIb30BAaHUEM MaTEMaTUYECKOro (hpopmanusma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIIyYallHbIMHA  BEJIMYMHAMH,
AKICHTUPYIOT BHHUMAaHWE IIKOJIbHUKOB HA ONHWCAHUM M HW3YyYECHUU CIIyYalHBIX
SIBJICHUM C TIOMOIIBIO HEMPEPhIBHBIX (QYHKIMNA. OCHOBHOE BHUMAaHUE YACIACTCS
IIOKA3aTEJIbHOMY W HOPMAJIBHOMY pAacCIIpeIeNICHUsIM, IPU 3TOM MPEANOIAracTcs
03HAKOMUTEIbHOE U3yUYeHUE MaTepualia 6€3 10Ka3aTeIbCTB IPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue kypca « BeposiTHOCTh U CTaTUCTHKA) Ha 0a30BOM YPOBHE OTBOJUTCS
1 gac B HeJeNMIO B TEYCHHUE KAXKIO0T0 rojia 00y4ueHus1, Bcero 68 y4eOHbIX 4acoB.



COJEPXKXAHUME YYEBHOI'O KYPCA

10 KVIACC

[IpencraBieHne HOaHHBIX C TOMOIIBIO Tabmuu u auarpamm. CpengHee
apupMeTnyecKoe, MeauaHa, HauOoJiblllee W HAaWMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIEPCHS M CTAHJIAPTHOE OTKIIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIyYalHbIe COOBITHSA. DJIeMEHTapHbIE
coObITust (Mcxonbl). BeposiTHOCTH citydaitHOro coObITHSA. bBiu3ocTh 9acToThl U
BEPOSITHOCTU COOBITUI. CiydaliHbIE OIBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
coObITusiIMU.  BepodaTHocTH  COOBITUA B ONBITAX €  PABHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITUSIMHU.

Onepaiuu HaJ COOBITUSIMU: TIepeceueHne, 00beIMHEHNE, TPOTUBOIOJIOKHbIE
coObITus. J{uarpammel Ditepa. @opMyiia CloKEHHs] BEPOITHOCTEH.

VYcioBHass BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
sKkcriepuMenTa. @opmyia moHoN BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropuoe npaBunio ymHoxxkenusi. [lepectanoBku u ¢akropuan. Yucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

buHapHbIil ciydaiiHblil ONBIT (MCHBITAHUE), YCIeX U Heyaadya. He3aBucumele
ucnbiTanus. Cepus HE3aBUCHMBIX HCNBITAHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITAHUI bepHyuin.

Cnyuaiinas BennuuHa. Pacnpenenenne  BeposiTHocTed.  Juarpamma
pacnpenenenud. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAIIBHOE.

11 KJIACC

UucnoBple  XapakTEpUCTUKHU  CIyYalHBIX BEJIWYUH: MaTEMaTHYECKOE
OXKUJAHHWE, NHCIEPCHUsT U CTaHJApTHOE OTKIOHeHue. Ilpumepsl npumMeHeHusd
MAaTE€MaTH4YECKOr0 OXXUIAHUS, B TOM YHUCIIE B 3aJa4ax U3 MOBCEIHEBHOU >KU3HM.
Marematnueckoe OXKMJaHUE OMHAPHOHM ciay4yailHOW BeMMYUHBL. MareMaTudeckoe
0XKUJAHHE CYMMBI CITyYalHBIX BEJIMYMH. MaTeMaTH4eCcKOe OKUIAHUE U TUCTIEPCUS
r€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pacipeieICHU .

3aKkoH OONBIIMX YHMCEl U €ro pojib B HayKe, NPUPOJEe U OOIIECTBE.
Bri0opouHblii METOT MCCIICTOBAHUIA.

[Ipumepbl HENpephIBHBIX CIy4YaWHbIX BeIWYMH. lloHATHME O IUIOTHOCTH
pacrpeneneHus. 3a1aud, IpUBOISIIME K HOPMAIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIBHOM PAaCIpPEIECIICHNH.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY 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 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETrO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 3aJ1a4, PEIICHU, paCCYy ACHHI; BOCPUUMUYUBOCTHIO
K MAaT€MaTUUYECKUM acCIlleKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U
OT/IbIXa, peryJisipHas puznyueckas akTUBHOCTB); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAaIIPaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-?)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBbHON
Cpenbl, OCO3HAaHHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX MpolsieMm;
OpHUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHWUU JIs PEIICHHUsS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXXHBIX
MOCJICICTBUU [T OKPYKAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, [MOHHUMaHUEM
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTHUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOCKTHYIO M MCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = nosznasamensmnvie  Oeiicmeus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
uccnedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblie j1oruueckue aeiicTBUA:

e BBISBISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIHUPOBATH
OmpeseNicHUs]  TOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHbIE W OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX;
npeayaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUU;

e TMPOBOIUTH CaMOCTOSITENIEHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUN (MIPsIMbIE U OT POTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pemnieHus ydyeOHOUW 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOASAIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IMPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
0o0BbEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, TIPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TMpOIEcCa, a TaKkKe BBIABUTATh
IPENOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | JUISI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

* CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IMUHbBIX PopMax,
WTIOCTPUPOBATh TpadUUuecKy;

e OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKamueHwle Oelicmeus, 00ecnevusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U IMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUA M0 XOAYy PEIICHUSA
3a7ja4i, KOMMEHTUPOBAThH IOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
npo0sIeMbl, periaeMoi 3aJ1auu, BbICKA3bIBATh UAECH, HAIIEJICHHBIE HA MIOUCK
pELIEHUs; CONOCTABIATH CBOM CYXKICHMS C CYXACHUSIMMU JPYyIuX
YYaCTHUKOB JHayiora, OOHapYy>KMBaTh Pa3iMuMe W CXOJICTBO IO3MIIMM; B
KOppEeKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEIOBAHMS, IPOCKTA; CAMOCTOSITENIHO BEIOMPATh (JOpMAT BHICTYIUICHHUS
¢ Y4€TOM 3ajJau Mpe3eHTAlM1 U OCOOCHHOCTEH ayAUTOPUH.

CoTpyanun4ectBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATbHON
paboThl MpU pEHIeHUH Y4EeOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JeSTeNIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JEHCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOIYKT TIO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvrvie pecynamuenule oeiicmausl, obecneuusaiom hopmuposarue
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeCHUS 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTryMEHTHPOBATH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TIO3HABAaTEIbHOM pediekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JCHCTBUU U MBICIMTEIBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIIecca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJECHHBIX OLMOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa IEAM U YCJIOBUSM, OOBSICHSTH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJIbTAaTOB JESATEIBHOCTH,
HAXOJUTh OMHUOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBath NOHATUAMU: CpeHEE apuPMETUUECKOE, MEAMaHa, HauOoJIbIIee,
HaWMEHbIIEE 3HAYCHUE, pa3MaxX MAacCHUBA YUCJIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4YaWHBIA SKCHEPUMEHT (OMBIT) M CIydalHOE
coOBITHE, DJIEMEHTApHOE COOBITUE (DJIEMEHTApHBIM HMCXOJ) CIYy4YailHOTO OIBITA;
HaXOJWUTb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4alHBIMH COOBITHUSIMH,
HAaXOJUTh W CPABHUBATh BEPOSITHOCTU COOBITUNA B M3YYCHHBIX CIIyYalHBIX
AKCIIEPUMEHTAX.

Haxomaute u hopmynnpoBath COOBITHS: IEPECCUCHHUE U 00BEAUHEHNUE TAHHBIX
cOOBITHH, COOBITHE, NPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO; IOJIb30BAThHCA
auarpaMMmamu Jisiepa u GopMyIIoN CII0KEHHS BEPOSITHOCTEN TIPH PEIICHUU 3a/1a4.

OnepupoBarh MOHATHUSAMH: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HaxOJIUTh BEPOATHOCTH C MOMOILIBIO MPAaBUJIa YMHOXKEHHUSA, C MMOMOUIBIO JIEPEBA
CIIyYalHOTO OIIBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IPU PELLICHUH 3a/au.

OnepupoBaTh TNOHSATHUSMU: HCHBITAHUE, HE3ABUCUMBIEC HCHBITAHUS, CEpUS
UCTIBITAHUM, yCHeX W HeyJdaya; HaXOJuTh BEPOATHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUMN J10 MIEPBOTO YCI€Xa; HAXOAUTh BEPOSITHOCTU COOBITUI B
CEpHUM UCIBITaHUN bepryun.

OnepupoBaTth  MOHATHUAMM:  ClIydailHass  BEJIMYMHA,  paclpelereHue
BEPOSITHOCTEN, UarpaMMa pacipeieseHusl.

11 KJIACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAYEHUW  CIy4YailHOM  BEJIWYUHBI  TIO
pacrpeeseHUI0 WIN C MOMOIIBIO JUarpamM.

OnepupoBath NOHATHEM MAaTEMATUYECKOTO OKUIAHUA; TPUBOJAUTH IPUMEPHI,
KaK MPUMEHSETCI MATEMATHYECKOE OXKHUAAHWUE CIyYalHOW BEJIWYMHBI HAXOIWUTh
MaTeMaTH4YECKOE 0KUAAHUE IO JAHHOMY PaCIpEeIEIICHHUIO.

Nmetsb npeacTaBieHne 0 3aK0HE OOBIINX YHCEIL.

NmeTh npeAcTaBIeHUE O HOPMAIbHOM PacipeacICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e NI | MYe— (undgposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchbl

| [IpencraBnenue JaHHBIX U 4 bubmumoreka [IOK
OINMCaTEIbHASA CTATUCTUKA https://m.edsoo.ru/e0b7b0f1
Ciy4aiiHble ONBITHI U
CIIy4aifHbIE COOBITHS,

) OIIBITEI C 3 | bubnuoreka [JOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMH
HCXO0JIaMH
Onepanuu Haj

3 CO6I)FI)TI/I$IMI/I CJIO’KE€HUE 3 bubmorexa HOK

" https://m.edsoo.ru/e0b7bOf1
BEPOSITHOCTEH
VYcnoBHast BEpOSITHOCTb,
JIEPEBO CIYYANHOTO
4 OHIIZITa (1)oy MyJ1a TIOJTHOM 6 bubmorexa [TOK

» DOPMY https://m.edso00.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBUCHUMOCTbH COOBITUI

5 DJIEMEHTHI 4 bubnuoreka [JOK
KOMOHWHATOPUKH https://m.edsoo.ru/e0b7b0f1

6 Cepuu mocienoBaTeIbHbIX 3 1 bubmuoreka [JOK
WCIIBITAHUI https://m.edsoo.ru/e0b7b0f1

7 Cry4aitHbie BEIMYUHBI U 6 bubnmoreka [JOK



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

pacrpeeaeHus

https://m.edsoo.ru/e0b7b0f1

O06006111EHE U

cUCTeEMaTHU3anus 3HaHUU

but6mmoreka [JOK
https://m.edsoo.ru/e0b7bO0f1

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KITACC

KoandecTBO yacoB DIeKTPOHHBIE

HaunMeHoBaHnue

Ne (uu¢ppossbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue

n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMMmblI padoThI padoThI

pecypchl
Marematudeckoe
1 OXXHUJAaHHue CIIydarHOU 4 buGnnorexa LIOK
A y https://m.edsoo.ru/5fbc5dcl

BEJIMYUHBI
Hucnepcus u

) CTaH/IapTHOE 4 1 bu6nuoreka [IOK
OTKJIOHECHHE https://m.edsoo.ru/5fbc5dcl
CIIy4ailHON BETMYMHBI

bubnuoreka [JOK
3 3akoH 00 ce 3 1
H DOJIBIIX AHCCT https://m.edsoo.ru/5fbc5dcl
HenpepriBHbIe
4 ClI I{P;l;HHe BEJIIMYMHEI 2 bubnnorexa LIOK
y https://m.edsoo.ru/5fbeSdel
(pactipenenenus)

5 HopmanbHoe ) 1 bu6muoreka [IOK
pacpeneneHus https://m.edsoo.ru/5fbeSdcl
[ToBTOpEHME,

6 00001IeHne 1 19 ) but6mmoreka [{IOK
cCHUCTEMAaTHU3alusa https://m.edsoo.ru/5fbe5del
3HAHUH

OBIIEE KOJIMYECTBO
m 34 2 3

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DIeKTPOHHbIE
N Tema ypoka Konrpoiabusie | IlpakTnyeckue Jata uHGponbie
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[IpencraBnenue qaHHBIX
1 C TIOMOIIBIO TaOIUIT U 1 bubmmorera [TOK
https://m.edsoo.ru/25¢6d12b
JarpaMm
Cpennee
apupMeTHIeCcKoe,
MeJraHa, HanOoJIbIIee U
) HauMEHbBIIIEE 3HAYCHMUS, ) bu6mmorexa [IOK
pasmax, Iucnepcus, https://m.edsoo.ru/dd00738d
CTaHJapTHOE
OTKJIOHEHHE YMCIIOBBIX
HabopoB
Cpennee
apudMeTHIecKoe,
MearaHa, HauOoublee u
3 HauMEHbIIIEE 3HAUEHUS, 1 bubmuoteka [JOK
pasMax, gucrepcus, https://m.edsoo0.ru/98645f6¢
CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX
Ha0opoOB
Cpennee
4 a;)H(bMeaneCKoe, 1 bubnmorexa LIOK
https://m.edsoo.ru/7¢9033a8
MearaHa, HanOoJIbIee U



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8

HanMCHBIICC 3HAUYCHU,
pa3max, ucnepcus,
CTaH/JapTHOE
OTKJIOHEHHUE YHCIIOBBIX
HabopoB

Cry4aitabie
AKCTICPUMEHTHI (OTIBITHI)
U CIIy4YaiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxompl)

bu6mmoreka [IOK
https://m.edsoo.ru/347¢1b78

BepositHOoCTh
CITy4alfHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOXHBIMHU
3J€MEHTapHBIMU
COOBITHSMHU

bu6mmorekxa [{OK
https://m.edsoo.ru/64d75244

BepositHoCTh
CIIy4aifHOTO COOBITHS.
[IpakTuueckas pabora

bu6mmorexa [IOK
https://m.edsoo.ru/5e8fa9%4a

Omneparuu Haf
COOBITHSMH:
nepeceycHue,
00beINHEHNE COOBITUH,
MIPOTHUBOMIONOKHBIE
coObITHs. [lnarpaMmsl
Ditnepa

bu6mmorexa [IOK
https://m.edso0.1u/221¢622b

Onepanuu Haj
COOBITUSAMU:

bu6mmorexa [{OK
https://m.edsoo.ru/cc10cle?



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

repeceucHue,
00beIMHEHNE COOBITUH,
IIPOTUBOIIOIOXKHBIC
coObITHs. JlMarpaMmbl
Olinepa

dopmyia CIOKEHUS

bu6mmoreka [{OK

10
BEPOSATHOCTEU https://m.edso0.ru/3057365d
VYcnoBHas BEPOSTHOCTD.
YMHOXkeHue
11 BeposATHOCTEM. JlepeBo buGnnorexa LIOK
P . AP https://m.edsoo.ru/9a408d25
CIIy4aifHOTO
JKCIEpPUMEHTA
VYcnoBHas BEpOSTHOCTD.
YMHOXkeHue
12 BeposATHOCTEM. JlepeBo buGnnorexa LIOK
P . FACP https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO
JKCHEpPUMEHTA
VYcnoBHas BEPOSTHOCTD.
YMHOXeHue
13 BeposATHOCTEM. JlepeBo buGnnorexa LIOK
P . FACP https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO
JKCIEpUMEHTa
14 ®dopmyJsia NOTHON bu6nuoreka [IOK
BEPOATHOCTH https://m.edsoo.ru/15941bec
15 ®opmya NoJaHOMI bubnuoreka [IOK
BEPOSITHOCTH https://m.edsoo.ru/a%ec13c8
dopmyiia MOJTHOU
bu6mmorexa [IOK
16 BEPOSATHOCTH.

He3aBucumbie cOOBITHS

https://m.edsoo.ru/e3dd5ac9



https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9

bu6mmorexa [IOK

17 K 0
OHTPOTIRHAA paboTa https://m.edso00.1ru/29dc6cb9

18 KomOunaropHoe bu6mmoreka [IOK
MPABUIO0 YMHOXKEHUS https://m.eds00.1ru/2270cf70

19 [lepecranoBku u bu6mmoreka [IOK
(dakropuan https://m.edsoo.ru/d58ce6d1

bu6nuoreka [JOK

20 q i

1o coneTanin https://m.eds00.ru/7904dfb0
Tpeyroabuuk Ilackains.

21 ®dopmyna OnHOMA bubmorexa HOK
PMY https://m.edsoo.ru/fa47998f

HrroToHa
buHapHbI ciydaiiHbIN
OTIBIT (MCIIBITAHHME),
ycnex U Heyjaua.

” HezaBucumbie bu6nuoreka [JOK
ucneitanus. Cepust https://m.edsoo.ru/2e1{2368
HE3aBUCHUMBIX
HCTBITAHUH 70 MIEPBOTO
ycrexa

” Cepus He3aBUCHUMBIX bubnmnoreka [JOK
UCIbITaHUN bepHyun https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX
HUCTIBITAHU . Bu6 10K

noIMoTEKA

24 IT

paxTieckas padora ¢ https://m.edsoo.ru/f4al5al4
HCTIOJIb30BAHUEM
3JICKTPOHHBIX TaOJIHUIL
bubmuoreka [JOK
25 C i
RA At https://m.edsoo.ru/639be9aa
26 Pacnpenenenue bubnmnoreka [JOK



https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa

BEPOSATHOCTEM. https://m.edsoo.ru/6dc7{f39
Huarpamma
pacrpeneneHus

7 CyMMa 1 pou3BeIeHHE | bubnmnoreka [JOK
CIIyYaHBIX BEJIMYUH https://m.edsoo.ru/51b7edSf

78 CyMMa ¥ npou3BeiIeHHE 1 bubnnorexa [JOK
CIIy4alHBIX BEJIMYUH https://m.edsoo.ru/c2757cc3
[Tpumepsr

29 pacrpeeseHtii, B ToM 1 bubmuorexa [JOK
YHUCJIE TEOMETPUUECKOE U https://m.eds00.ru/91e08061
OMHOMUAIBHOE
[Ipumepsr

30 pacrpeaeseHnii, B TOM 1 bubnuorexa [JOK
YHUCJIE TEOMETPUUYECKOE U https://m.edsoo.ru/SafffOSf
OMHOMUAIBHOE
[ToBTOpEHME,

31 00o0meHne u 1 bubmmorexa [TOK

. https://m.edsoo.ru/0f4d3cd7

cucTeMaru3anus 3HaHUN
[ToBTOpEHUE,

3 oGoGmIeHe 1 1 bubnmnoreka [JOK

. https://m.edsoo.ru/e01a3dc4

CUCTEMAaTHU3alMsl 3HAaHUH

1 Hrorosast KOHTpOIbHAS 1 bubnuoreka [IOK
pabora https://m.edsoo.ru/a985a¢79
HosToperire, bubnuoreka [IOK

34 0bobmerme n . ! https://m.edsoo.ru/l1ddcaSe0
cucTeMaTu3anus 3HaHUI

OBUIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KITACC

KoaunuyecTBO 4acoB

JIEKTPOHHbIE
Ne Tema ypoka Konrpoibusie | IIpakTHyeckue Jlara unpponyie
n/n Bcero u3ydyeHus | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
[ToBTOpEHME,
00o001enue,
CUCTEMaTH3als 3HAaHUM.

| CityyaliHbl€ OTIBITHI 1 1 bubnuorexa [JOK
BEPOSATHOCTH CIIyYalHBIX https://m.edso00.ru/430d330a
coobITHil. Cepun
HE3aBHCHMBIX
HCTIBITAHU I
[ToBTOpEHME,
0000111eHHE,

CUCTEMATH3aLMsI 3HAHUM.

5 CiyualiHble ONBITHI U ) bubnuoreka [IOK
BEPOSITHOCTH CIIy4alHbIX https://m.edsoo.ru/a573a292
coObITuil. Cepun
HE3aBUCHMBbIX
HCTIBITAHU I
[ToBTOpEHUE,
0000111eHHE,
cUCTEeMaTU3alus 3HaHUMN.

3 CrnyualiHble ONBITHI U 1 bubmmorexa [IOK

BEPOSTHOCTH CITy4YaiHBIX
cobprTuii. Cepun
HE3aBUCHMBIX

https://m.edsoo.ru/07a5e861



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

UCIIBITAHUN

[ToBTOpEHUE,
0000111eHHE,
cUcTeMaTU3alus 3HaHH.
Cry4aitHble ONIBITHI U
BEPOSATHOCTH CITy4aiHBIX
cobprtuii. Cepun
HE3aBUCUMBIX
VCIIBITAHUI

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

[Ipumepsl npuMeHeHust
MaTeMaTH4eCKOIro
OKHJIaHUs (CTpaxOBaHUE,
jorepes)

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

Marematnueckoe
0KUJAHUE CYMMBI
CIIyYalHBIX BEJIMYHH

bub6nuoreka [JOK
https://m.edsoo.ru/Oadefe9e

MaremaTtudeckoe
OXXKHIaHHUE
r€OMETPUYECKOT0 U
OMHOMMAJILHOTO
pacnpeneneHui

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

MareMaTu4deckoe
OXKHIaHHUE
r€OMETPUYECKOT0 U
OMHOMMAJILHOTO
pacnpeneneHuni

bu6nuoreka [JOK
https://m.edsoo.ru/17b0e769

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

bubmuoreka [JOK
https://m.edsoo.ru/bec67f76



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

Hucnepcus u

10 CTANIADTHOC bubmmorexa [{OK
s1ap https://m.edsoo.ru/bf78aad6
OTKJIOHEHHUE
Hucnepcun
1 FE€OMETPUUECKOT0 U bubmmoreka [IOK
OMHOMHAIIEHOTO https://m.edsoo.ru/4b5a495¢
pacnpeneneHus
[IpakTuyeckas pabora c
12 HICIOJIL30BaHUEM bubnnorexa [IOK
https://m.edsoo.ru/a53cd884
3JIEKTPOHHBIX TaOJIHUIL
3aK0oH OOIBIINX YHCEI.
13 Br100pOouHEIi METO bubnnorera [IOK
p . a https://m.edsoo.ru/94ddc34a
HUCCIEI0OBaHUI
3aK0H OOJIBIINX YUCEIL.
14 Br10opouHEbIi METO bubmorexa LOK
p . g https://m.edsoo.ru/cf23b369
HCCJIEJOBaHUI
[IpakTuueckas pabora c
15 HCIOIb30BaHUEM bubmmorexa [TOK
https://m.edsoo.ru/6¢1d11a6
AJICKTPOHHBIX TaOJIHUI
16 Hrorosas KOHTpoOJIbHAS bub6nuoreka [IOK
pabora https://m.edsoo.ru/7¢3798f
[Ipumeps! HETPEPBIBHBIX
CITy4yalHbIX BEJIMYUH.
OyHKIUSA TIOTHOCTH
17 acripeieIeHUst bubmorexa HOK
pactpea ’ https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE

pacrpeieieHle U ero
CBOMCTBA



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

[Ipumeps! HepepBIBHBIX
CIIy4alHbIX BEJINYMH.
@DyHKIMS ITIOTHOCTH

bu6mmorexa [IOK

18 acrpencicHusl.
pactpen https://m.edsoo.ru/blc2712e
PaBHOMepHOE
pacrpeesieHle U ero
CBOMCTBA
3amauu, IPUBOASIINE K
HOpMaJIbHOMY
19 pacpeneeHuro. bubnuoreka [IOK
@yHKIUSA ITIOTHOCTU U https://m.eds00.ru/97¢19£59
CBOMCTBA HOPMAJILHOIO
pacrpeaeeHus
[IpakTrueckas padota ¢
20 HUCIIOJIL30BAaHUEM bubmmorera [IOK
https://m.edsoo.ru/1f1f9ad9
ANEKTPOHHBIX TAOJIHIL
[ToBTOpEHME,
000011eHNE U
N bu6mmorexa [IOK
21 cHUCTEMaTU3alisl 3HaHUH.
https://m.eds00.1ru/7295314c
OnucarenpHas
CTAaTUCTHKA
[ToBTOpEHME,
000011eHNE U
N bu6mmorexa [IOK
22 cHUCTEMaTU3allisl 3HaHUH.
https://m.edsoo0.1u/b699ad0c
OnucarenpHas
CTAaTUCTHUKA
IToBTOpEHME, BuG OK
NOINOTEKA
23 00001IeHne i

cucTeMaTHu3aIus 3HaHUM.

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

OTMBITBI C
PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH
COOBITUSIMH

24

[ToBTOpEHME,
000011IcHHE U
CHCTEeMAaTH3aIlus 3HAaHUH.
OTBITEI C
PaBHOBO3MO>KHBIMH
3J€MEHTapHBIMU
COOBITUSIMHA

bu6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHME,
00001eHNe 1
CUCTeMaTH3alusI 3HAaHHH.
Brruncnenue
BEPOSITHOCTEH COOBITHH C
npuMeHeHreM GopMyII U
rpadUUecKux METOJI0B
(xoopauHaTHAs HpsAMas,
JIepeBo, IUarpaMma
Diinepa)

bubmuorexka [JOK
https://m.eds00.ru/272910£5

26

[ToBTOpEHUE,
000011eHNE U
cHUcTeMaTU3alurs 3HaHH.
Brruucnenue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHueM GopMyI u
rpadUuecKux METOI0B
(xoopauHATHAS MpsIMas,

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca



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

JIepeBo, Aarpamma
Diinepa)

27

[ToBTOpEHUE,
00001IeHNE 1
cHUCTeMaTU3alus 3HaHHI.
Brruncnenue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHueM GopMyI u
rpaduuecKux METOI0B
(xoopauHaTHAs TpsAMas,
JIepeBo, TUarpamma
Diinepa)

bu6mmorexa [IOK
https://m.eds00.ru/59641277

28

[ToBTOpEHME,
00001eHNe U
CUCTeMAaTH3aIHsI 3HAHHH.
Brruncnenue
BEPOSATHOCTEH COOBITHIA C
npUMEHEHnEM (OpMyIT U
rpaduyecKux METO/I0B
(koopauHaTHAs MpsiMast,
JIepeBo, IUarpaMma
Diinepa)

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

29

[ToBTOpEHME,
0000meHne 1
CUCTEMaTU3als 3HaHUM.
CityyaliHble BEJIMYMHBI U
pacnpeneneHus

bu6mmoreka [IOK
https://m.edsoo.ru/00b2efb3

30

[ToBTOpEHME,
000011eHNe U

bubmnoreka [IOK
https://m.edsoo.ru/1cc2df8f



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f

cUCTeMaTHU3alusd 3HAHUN.

CityyaliHble BEJIMYUHBI U
pacnpeneneHus

31

[ToBTOpEHME,
0000111eH1E U

cUCTeMaTHU3alus 3HaAaHUN.

MaremaTtudeckoe
OXXUJaHUE CITy4alHOU
BEJINYUHBI

bu6mmoreka [{OK
https://m.edsoo.ru/aeal 298¢

32

[ToBTOpEHME,
000011eHNe U

cUCTEeMaTu3als 3HaHUH.

MaremaTtuueckoe
OKHUJaHUE CIIy4anHON
BEJIMYUHBI

bu6mmorexa [IOK
https://m.edsoo.ru/640a8ebf

33

HtoroBast KOHTpOJIbHASA
paborta

bu6mmorexa [IOK
https://m.edso00.ru/0fd6d597

34

[ToBTOpEHUE,
00001IeHNE U
cUcTeMaTU3alus 3HaHUH

bu6nuoreka [JOK
https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTarTa
6 Teopus BepoATHOCTEN U CTATUCTUKA
6.1 Yurtath U CTPOUTH TAOJIUIBI U AUATPAMMBI
OnepupoBaTh TNOHATUSAMU: cpeAHee apudMeTHyeckoe, MeauaHa,
6.2 HauOospIlee, HauMEHbIee 3HAYEHHE, pa3Max MaccHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMU: CIy4YallHBIA HKCIEPUMEHT (OMbBIT) M
ciyyaiiHoe coObITHE, 3JIEMEHTapHOEe COOBITHE (3JIEMEHTApHBIM MCXON)
6.3 CIIy4alHOTO  OIIbITa; HAXOJUThb BEPOSITHOCTU B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYailHBIMM COOBITUSMH, HAXOJUTh U CPABHUBAThH
BEPOSTHOCTH COOBITHI B MU3yUEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX
Haxonute u GopMynupoBaTh COOBITHS: TEepecedeHne U 00bEeTUHEHNE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHBOMOJIOKHOE IAHHOMY COOBITHIO;,
. MOJIb30BAThCA  AMarpamMmamu  Jiiepa u (OpMYJIOH  CIOXKEHUS
BEPOSATHOCTEN MIPU PELICHNUN 33134
OnepupoBaTh HNOHATUSMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCHMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSTHOCTU C MOMOIBIO MPABUIIa YMHOXKECHHUS, C
IIOMOILBIO JIepeBa CIy4alHOro ONbITa
6.6 [TpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HCIbITAHUE, HE3aBUCUMBbIE WCIIBITAHMUS,
6.7 cepus UCHBITAaHUH, yCIIeX U HeyJlaua; HaXOAUTh BEPOSATHOCTH COOBITHI
‘ B CEpPUM HE3aBHCHMBIX HCIBITAHUN /0 MEpPBOrO Yyclexa, HaXOIUTh
BEPOSATHOCTH COOBITUH B cepUU UCTIBITAaHUH bephynu
6.8 OnepupoBaTh NOHATUSAMM: CiIydailHash BeJIUYMHA, paclpeesieHue

BEPOSATHOCTEH, AUarpaMma pacrupeaesIeHus




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NMpoBepPsIeMOro "
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTara
5 Teopust BEpOSTHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTU 3HAYCHUW CIIy4YallHOM BEJIMYMHBI IO
. pacrpeielIeHUIO WK € TIOMOIIBIO AUarpaMm
OnepupoBarh MOHSATHEM MATEMATUYECKOTO OKUJIAHUS, TPUBOAUTH
- MpUMEpPbl TOTO, KAaK MPUMEHSIETCI MATEeMaTUYECKOE OXKUJIAHUE
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHUIaHUE IO
JTAHHOMY paclpeeIeHUI0
5.3 Nmeth npeacTaBieHue o 3aK0OHE OOJIBIITNX YUCET
5.4 NmeTts nipeacraBiieHue 0 HOPMAIBHOM pacipeaeieHur




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HPOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Teopm{ BCpOﬂTHOCTeﬁ N CTaTUCTHKA

6.1

[IpeacraBneHue JaHHBIX C TOMOIIBIO Tabaui, wu  jamarpamMm. CpemHee
apudmernyeckoe, MeAWaHa, HAWOOJNbIIEe W HAWMEHBIIEE 3HAUCHUS, pa3Max,

JUCIICPCUA U CTAaHAAPTHOC OTKIIOHCHUEC YHCIIOBBIX Ha60pOB

6.2

Cry4aiiHble SKCIEPUMEHTHI (OMBITHI) W CiIy4alHbIE COOBITHS. DJEeMEHTapHBIC
coObITHS (MCXOJbI). BeposATHOCTh cIydallHOTO COOBITHS. BIM30CTh YaCTOTHI H
BEPOATHOCTH COOBITUIN. Ciy4aifHbIE OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH. BeposTHOCTH  COOBITUH B ONBITAX C  PAaBHOBO3MOXKHBIMH

SJICEMECHTApHBIMU COOBITUSIMHU

6.3

Onepanuu HajJ COOBITUSIMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIOJIOKHBIC

coObITus. [lnarpammel Diinepa. @opmyiia CI0XXEHUS BEPOSITHOCTEH

6.4

VYcioBHast BEPOSITHOCTh. YMHOXKEHUE BEPOSTHOCTEW. JlepeBo CiydaillHOro

sKcriepuMenTa. Gopmyria moJHOM BeposTHOCTU. He3aBucrumbie cCOOBITHS

6.5

KomOunaroproe npaBwino ymHOxkeHus. [lepectaHoBkm u (akropuan. Ywucio

couetanuii. Tpeyroapauk Ilackans. @opmyna 6unoma HeroTona

6.6

bunapHbIli ciydyaliHBI OMBIT (MCHBITAHHWE), yCleX W Heyaada. HesaBucumbie
ucnbiTanusi. Cepusi HE3aBUCHUMBIX HCIBITAaHUKW 70 mepBoro ycmnexa. Cepus

HE3aBHUCHMBIX MCITBITAHUN BepHYJ'IJ'II/I

6.7

CnyyaiiHas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEM. Hunarpamma
pacnipenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE T€OMETPUYECKOE U

OMHOMHUAJIFHOE

11 KUIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaHUSA

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

YuciioBble XapaKTEpUCTUKHU CIIyYalHBIX BEIUYMH: MATEMaTHYECKOE OXUIAHUE,
JUCIIEPCHUS M CTAHIaPTHOE OTKIOHEHUE. [IprMephl IpUMEHEHNsI MATEMaTUYECKOTO
O’KMJIaHHs, B TOM YHUCJIE B 3a7a4ax M3 IOBCEAHEBHOM >XHU3HU. MareMaTudeckoe

OXKUJIaHWEe OMHAPHOW CITy9allHOW BEIMYMHBI. MaTeMaTH4ecKoe OXKUITAHUE CYMMBI




CJ'Iy‘-IaI\/'IHI)IX BeIUUMH. MaTeMaTHuecKoe OXHNIAHUC U JUCTIEPCUSA TCOMETPHUICCKOIO

¥ OMHOMUAJILHOTO PacIpeesieHUH

3aKkoH OOJIBIIMX YHCET U €ro posib B HAayKe, MpUpoJe U obmecTBe. BoiOopouHblit

52

METOJI UCCIICJOBAHUN

[IpuMepsl HENpEpbBIBHBIX — CIy4alHbBIX BeIW4YUH. [loHATHE O IUIOTHOCTH
53 pacnpeneneHus. 3a1a4yu, IPUBOIALINE K HOPMAJIbHOMY pacnpezenenuto. Ilonarue

0 HOPMAJILHOM paclpee/iCHUN




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

Kon IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM Pe3yJIbTAaTAM OCBOCHUS
NPOBEPSIEMOr0  OCHOBHOI 00pa3oBaTe/IbHOI NMPOrPaMMBbI CpeIHEro o01ero
TpedoBaHMS o0pa3oBaHus

Brnagenne meromamMu [0Ka3aTeNbCTB, ajJrOPUTMaMU pEILEHUs 3aj]ady;
yMeHue (opMyJIMpOBaTh U ONEPUPOBATH IOHATUSAMHU: OIPENEIECHUE,
aKCUOMa, TeopeMa, CIIEACTBHUE, CBOICTBO, IPHU3HAK, JOKA3aTelbCTBO,
pPaBHOCHJIbHBIE (POPMYJIUPOBKH; IPUMEHATh UX; yMEHUE (HopMyIupoBaTh
o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEP)KICHUE, NMPHUBOJUTH HMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMAaTUYECKOM WHAYKINY;
IPOBOAMTH J0KA3aTeJIbHbIE PACCYKIEHUS IPU PELIEHUH 3a]1a4, OLIEHUBATh
1 JIOTUYECKYI0 TPaBUIBHOCTh  PACCYXJIECHUH; yMEHHE ONEepUpoBaTh
HOHATHUSAMU: MHOXKECTBO, TIOJIMHOKECTBO, ONEpPAlUN HaJ MHOKECTBAMU;
YyMEHHE HCHOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIN — ammapar  JUist
OIMCaHMsl PeaJIbHBIX MPOLIECCOB U SIBJICHUN U MPU PEIICHUH 3a7a4, B TOM
quciie U3 IPYyTUX y4eOHbIX IPEIMETOB; YMEHHE ONEPHUPOBATH NOHATUSIMMU:
rpad, cBA3HBIHM rpad, qepeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Irpadbl Pa3IUUYHBIMU CIIOCOOAMU; UCTIOIB30BATh Ipadbl Mpu
pelIeHnn 3a1a4

YMeHue omnepupoBaTh MOHSATUSMU: HATypaJlbHOE YHUCIO, ILIE€JI0€ YHCIIO,
CTEMeHb C LIeTbIM MT0Ka3aTeaeM, KOpeHb HAaTypallbHOM CTENeHH, CTETIEHb C
paloHaIbHBIM IIOKA3aTENIEM, CTENIEHb C JEHCTBUTEIBHBIM MTOKA3aTEIEM,
JgorapuM 4YMCIa, CHUHYC, KOCMHYC M TaHINE€HC NPOHM3BOJBHOTO 4YHCIA,
OCTaTOK MO MOJIYJIIO, PalMOHAIBHOE YHCIIO, HUPPAaLlMOHAIBHOE YHCIIO,
MHOKECTBAa HATYpPaJIbHbBIX, LENbIX, pAlHOHAIbHBIX, JEHCTBUTEIIBHBIX
YHCeJl; YMEHUE UCTI0Nb30BaTh MPU3HAKHU I€TUMOCTH, HAMMEHBIINHN O0IIH
JeNuTeNb U HauMeHbllee oOliee KpaTHoe, aiaroputM EBkinuaa mpu
pELIeHNH 3aJ]a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIUOHHBIMHU CHCTEMaMHU
CUMCIICHUS; yMEHHE BBITIOJIHATH BBIYMCIIEHUE 3HAUYECHUI U TpeoOpa3oBaHus
2 BBIPQXXEHHUI CO CTENEeHAMU W JorapupmMamu, Mpeodpa3oBaHUs APOOHO-
pallMOHANbHBIX  BBIPDAKEHUH; YMEHUE  ONEpPUpPOBAaTh  MOHITHIMMU:
MIOCJIEIOBATEIbHOCTD, apU(pMeTHdecKass Mporpeccus, TeOMeTpuYecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIas TE€OMETPHYECKasi IPOrPECcCHS;
yMEHHE 3ajJaBaTh IOCIEAOBATEIbHOCTH, B TOM YHCIE C IOMOILBIO
PEKyppEHTHBIX (GOPMYII; YMEHHUE ONEPUPOBATH MOHITUSIMH: KOMIUIEKCHOE
YHUCIIO, COMNpPSDKEHHbIE KOMIUIEKCHBIE YMCIA, MOIYJb U apryMEHT
KOMIUIEKCHOTO ~ uyucia, (¢GopMa  3amuCH  KOMIUIEKCHBIX  YHCEll
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anredOpandeckas); yMeThb
OPOU3BOJUTH apu(pMETHYECKUE ACUCTBUS C KOMIUICKCHBIMH YHCIaMU;

IMPUBOAUTH MPUMCEPBI UCITIOJIB30BAHUS KOMIIJICKCHBIX YUCCII; OIICPHUPOBATH




HNOHATUSAMH:  MaTpuua 2x2 wu  3%3, oOmnpenenuTeNb  MaTpUlbl,
TEOMETPUYECKHUNA CMBICII ONIPENCIUTEIS

YMeHue ONCpHUpPOBATh MOHATUAMU: PALUOHAIBHBIC, HWPpPAIUOHAIBHBIC,
NIOKa3aTebHbIe, CTENECHHBIC, JIOTapH(PMUYECKHE, TPUTOHOMETPUYECKHE
YpaBHCHHUA W HCPABCHCTBA, HNX CHUCTECMbI; YMCHUC OIICPpUPOBATH
HNOHSTUSMU: TOXKJIECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YPAaBHEHWH M HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHHI, HEPAaBEHCTB M CHCTEM; YMEHHE pellaTb ypaBHECHMS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; pEIIATh
YPAaBHEHUsI, HEPABCHCTBA M CUCTEMBl C I[apaMeTpoOM; IMPUMEHATh
YpaBHCHU, HCPABCHCTBA, UX CHUCTCMbI JJIsI PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pazIM4HbIX 00JaCTeN HayKU U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKLUS, UYETHOCTb (YHKLUH,
HepUOIUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
(GyHKLIMH, SKCTpeMyM (YHKIMH, HauOobllee U HauMEHbIIEe 3HAYCHUS
(GYHKLIMU HAa IPOMEXKYTKe, HenpepbIBHAS (DYHKIIHSI, aCUMIITOTHI rpaduka
¢yHKUMHM, TIepBas ¥ BTOpast MPOU3BOAHAS (YHKIIMH, TEOMETPUUECKUN U
(¢u3UUeCKuii CMBICI TPOW3BOAHON, MEepBOOOpa3Has, ONpeneIEHHBIN
MHTErpaJl; YMEHHE HAaXOJIUTh ACUMIITOTHI rpaduka (QYHKIHMH; yMEHUE
BBIUUCIIATh  NIPOM3BOJHBIE  CYMMBI, IPOU3BEJICHMs, YAaCTHOIO H
KOMIIO3ULMKM (DYHKIHMH, HaXOJUTh ypaBHEHHE KacaTelbHOM K Ipauky
(GYHKLMHU; yMEHHME HaXOJIUTh IPOU3BOJAHBIE 3JIEMEHTApHbIX (YHKLHUH;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JUISL HCCIIEIOBaHUS (DYyHKUUH,
HAXOJIUTh HAWOOJIbIIME M HAUMEHbIIME 3HAuYeHUs (QYyHKIUH;, CTPOHUTH
rpa¢uKd MHOTOWJICHOB C HCIOJB30BAHMEM armapara MaTeMaTH4YeCKOTro
aHaJIM3a; NPUMEHATh NPOU3BOAHYIO JJIs HAXOXKICHHUS HAWIydILEro
pelieHrs B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMUYECKUX H
bu3nYecKuX 3a7a4ax; HaXOJUTh TUIOMIAAN U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpana; MPUBOAUTH IPUMEPbl MAaTEMAaTUYECKOIO MOJEIUPOBAHMS C
noMoIbI0 AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: Tpauk GpyHKIMH, oOpaTHas GyHKIMS,
KOMIO3UIMS (QYHKIMM, JUHEWHas (yHKUUS, KBagpaTuyHas (QYHKIMS,
panoHanbHas (QYHKIOWS, CTENeHHas (QYHKIUS, TPUTOHOMETPHUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHUE (PYHKIIMHU, MOKa3aTelbHas U
naorapupmuueckass (yHKIMH; YMEHHE CTPOMTh TIpadUKH H3YYEHHBIX
(GyHKUMH,  BBIIOJHATH  NpeoOpazoBaHuss  rpadukoB  (QyHKIMIA,
UCIIOJIb30BaTh TpauKu AJIsl U3yUYEHUs MPOLIECCOB M 3aBUCHUMOCTEH, MpH
peleHnH 3ajad M3 OPYTUX y4eOHBIX NMPEAMETOBM 3a7ady M3 peabHOMI
KHU3HHM, BBIpAXaTh (OpMyJTaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMH,
UCTIONIB30BaTh CBOWCTBA U TpapuKu (GYHKIMN Ui PEeIICHHs YpaBHEHUH,
HEpaBEHCTB M 3aJad C IapamMeTpaMy; H300pakaTb Ha KOOPIMHATHOW
IUIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMmenue peiiaTb TCKCTOBLIC 3aJda4yv pPAa3HbBIX THIIOB (B TOM YHCJICE Ha




IPOLEHTHI, JOJU U YacTH, Ha JBH)KEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 3a7ja4i U3 00JacTH ynpaBieHUS JUYHBIMU U CEMEUHBIMU
¢buHaHCaMM); COCTaBJISATH BBIPAKEHUS, ypaBHEHHUS, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBUIO 3aJ[aud, HCCJIENOBATh IMOJYYEHHOE pEIICHUE U
OIICHUBATh TMPaBAONOJOOHOCTh PE3yJIbTaTOB; yMEHHE MOACIUPOBAThH
peajbHble CHUTyallMd Ha SI3bIKE MAaTEMATHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh
NOCTPOCHHBIE MOJIEIM C  HCIONB30BAaHMEM  ammapara  aireOpsl,
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: cpelHee apupMeTHYecKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHs, pa3Max, JUCIIEePCUsl, CTAaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO HAabOpa; YMEHHE U3BJIEKaTh, MHTEPIPETUPOBATH
UH(OPMALIMIO, IPEICTABICHHYIO B Ta0INIAX, HA qUarpaMMax, rpadukax,
OTpaKaroIlyI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJICHUMN; MPECTABIATD
uHbOpMaIlMI0O C TOMOIIBIO TaOdaWIl M JAMarpaMM; HCCIeA0BaTh
CTaTUCTUYECKUE JIaHHbIC, B TOM 4YHCJIE C IPUMEHEHHEM TIpapuuecKux
METO/I0B U 3JIEKTPOHHBIX CPEACTB; rpa)uuecKy UCCIe0BaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOILBIO JMarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMeHHne onepupoBaTh IOHATUSMH: CIYYaWHBIA OIBIT M CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TIpapUuUeCKuX METOAOB; IPUMEHSTH
(GopMysbl CIOXKEHHUS M YMHOXKEHHUsSI BEpOSATHOCTEH, (OpMyiy IMOJIHON
BEPOSTHOCTH, opMyiny bepHymnu, koMOMHAaTOpHBIE GakThl U HOPMYIIBI;
OLIGHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; yMEHHE OIepHUpOBAThH
NOHATUSIMU: CIydaliHas BEJIIMYUHA, paACIpPEACIICHUE BEpPOSITHOCTEM,
MaTE€MaTU4YeCKOe OXXHUJIAHWE, IUCIEPCUS W CTaHAAPTHOE OTKJIOHEHHE
CIly4allHOM  BEJIMYMHBI, (QYHKUMHM paclpelesieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTE€IbHOTO U HOPMAJIBHOIO PACIIPEACICHUHN; YMEHNE
MCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPEICIICHNAN U PELICHHs 3a1ad4;
3HaKOMCTBO C HOHSATHUSIMH: 3aKOH OOJIBIINX YHMCEN, METO/bI BEIOOPOUHBIX
UCCIIEJOBAHUM; YMEHWE NPHUBOJUTH IIPUMEPBI MPOSBIECHUSA 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUAX; YMEHHE
OIEpPUPOBATH MOHATUAMU: COYETAHUE, NIEPECTAHOBKA, YHCIO COYECTAHMIA,
YHCIO  TEPecTaHOBOK; OuHOM  HpIOTOHA; yMeHHME  NPUMEHSTH
KOMOWHATOpHBIE (DaKTHI M PACCYKICHUS /ISl PEIICHHs 3a7a4; OLECHHBATD
BEPOATHOCTH PEATBHBIX COOBITUH; COCTABIISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH ITOIYYCHHBIN PE3yIbTaT

YMenue OoneprupoBaTh IIOHATHUAMMU TOYKa, npsamasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YIJIa, INIOCKUH YIroJl, ABYTPaHHBIN
yroJI, TPEXTPaHHBIN YToJ, CKPEIIMBAIOMIMECS TPSMbIE, NapAJLICIbHOCTD U
NEPNCHAUKYIIAPHOCTD IPAMBIX H HHOCKOCTGﬁ, Yroja MEXay IHIpsMBIMU,
YTOJI MEXKIYy MpsAMOM M IUIOCKOCTBIO, YIOJd MEXIy IUIOCKOCTIMH,
pacCTossHHE OT TOYKHM [0 IUIOCKOCTH, PAaCCTOSIHUE MEXAY NPSIMbIMHU,




paccTosiHue MEXAY TUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUN
3a/1a4 M3y4YeHHbIE (DaKThl U TEOpPEeMbl IJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepsl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH MaTeMaTUYEeCKUe
MOJIEJI C TOMOIIBI0 T€OMETPUYECKHX MOHITHH M BEIWYHH, pEIIaTh
CBSI3aHHBIE C HUMU IPAKTUYECKUE 3a/1a4n
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YMeHue onepupoBaTh HNOHATHUAMHU: IUIOMIAJAL (QUIYpbl, 00BEM (QUTypHI,
MHOTOI'paHHMK, IPaBUJIbHBII MHOIOIpDAaHHHMK, C€YEHHE MHOIOI'DAaHHHKA,
KyO, napamienenunen, npusMma, nupamuaa, (urypa U IHOBEPXHOCTb
BpallleHNs, LWIUHIAP, KOHYC, wap, cdepa, miouans cdepsl, IIOLAAb
HOBEPXHOCTU MUPaMUAbI, TPU3MBI, KOHYyca, LWIHHApPA, 00bEM KyoOa,
OPSMOYTOJIBHOTO TapajulesienuIeia, MUPaMHJIbl, TPU3MBI, IWIKHApPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca M LWIMHIpA,
napajjielibHble OCH MM OCHOBAaHUIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromascss cepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTb CEUCHHE
MHOTOTpaHHHKA, W300pakKaTh MHOTOTPAHHUKH, (PUTYPHI ¥ MOBEPXHOCTH
BPALLEHUS, UX CEUEHHs], B TOM YHCJIE C IOMOIBIO 3JEKTPOHHBIX CPEJCTB;
YMEHHE NPHUMEHATh CBOICTBAa T€OMETPUUYECKUX (UTYp, CAMOCTOATEIBHO
(bopMyIHMpoBaTh ONpeAeTIeHUs M3y4aeMbIX (UIyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBaxX M NpPU3HAKAX T'€OMETPHUUECKUX (UTyp, 0OOCHOBBIBATHUIN
OlpoBepraTh HX; YMEHHME NPOBOAUTH Kiaccuukauuioo ¢Guryp mno
pa3IMYHBIM TPU3HAKaM, BBIOTHATH HEOOXOIAMMBIE OTIOJHUTEIbHBIE
HOCTPOCHHUS
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YMeHue onepupoBaTh MOHATUSIMHM: JIBIDKEHHE B  IPOCTPAHCTBE,
napajjielbHbld ePeHOC, CUMMETPUs Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOA00US, TOM00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIE W MOJO0HBIE (UTYpPBHI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJIb30BaTh TEOMETPHUECKUE OTHOIICHUS ITPH
pelIeHnn 3a/1a4; HaXOJUTh T€OMETPUYECKHE BEIMYMHBI (JTMHA, YTOI,
TJI0MAh, 00BEM) TIPH PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB H
U3 pEaTbHOW JXM3HM; YMEHHE BBIYHCISATH T'€OMETPUYECKHE BEIHMYUHEI
(mHa, yrom, miIomanb, O00BEM, IUIONIAIh MOBEPXHOCTH), HCIIONB3YS
U3yueHHbIE (POPMYJIBI U METOJbI, B TOM YHCIE: IUIOIAb MOBEPXHOCTH
OUpaMUJIbI, IPU3MBI, KOHYCA, IHIUHIPA, IJI0Maas chepbl; 00bEM KyOa,
OPSMOYTOJIBHOTO TapajulesIenuIeia, MHPaMHJIbl, TPU3MBI, IWIKHApPA,
KOHYCa, [IIapa; YMEHHE HaXOUTh OTHOIIEHHE 00BEMOB TIOJJOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATUAMHU: MPSMOYTOJIbHAS CHCTEMa KOOpJIUHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa HA 4YHUCIIO, DPA3JIOKEHHE BEKTOpa IO Oasucy,
CKaJsIpHOE TIPOM3BEICHHME, BEKTOPHOE IPOMU3BEACHHUE, YIOJd MEXKIY
BEKTOpAMHU; YMEHHE HUCIIOJIb30BAaTh BEKTOPHBIN M KOOPAMHATHBIA METOM
JUTSL pETICHHSI TEOMETPUICCKUX 3a/1a4 U 3a/1a4 IPYTUX yIeOHBIX MPEIMETOB
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YMenue BBI6I/IpaTB HO,Z[XOI[SIIJ_II/Iﬁ MCTO IJId pCHICHUA 3aaa4U,; IOHUMAaHUC
SHAYMMOCTU MATCMATUKU B HU3YUCHUH MNPUPOJHBIX H O6H.I€CTB€HHHX




MPOIIECCOB M SIBJICHHUH; yMEHHE pACMO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYyCCTBE, YMEHHE MPUBOAUTH IPUMEPHI MATEMAaTHYECKIX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
Kon
1 Yucna 1 BIYUCICHHS
1.1 Harypanbnsie u nensie yncna. [IpusHaky JenMMOCTH LETbIX YUCEN
12 Pammonanbupie  uncnma. OOBIKHOBEHHbIE U JECATUYHBIE ApOOM, MPOICHTHI,
OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaiabHOW creneHu. JlelicTBusa ¢ apudmerndeckumu
' KOpHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenens ¢ nenbM nokazareneM. CTeNneHb ¢ pallMOHAIBHBIM NoKa3aTenem. CBoiicTBa
’ CTETEeHH
L5 CuHyCc, KOCMHYC ¥ TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCJIOBOI0 apryMeHTa
1.6 | Jlorapudm uucna. JlecssTuuHbie U HATypallbHbIE TOTAPUPMBI
JleiicTBuTenpHbIe yKciaa. ApudpMeTniyeckie onepalunu ¢ J1eHCTBUTEIbHBIMU YUCIaMU.
1.7 | TlpubnnxEHHbIC BEIUMCICHUS, TPaBUIIa OKPYIJICHUS, IPUKHJIKA U OIIEHKA pe3yjbTaTa
BBIYMCIICHUN
1.8 | IIpeobOpazoBanue BeIpaXKeHUN
1.9 | KowmmiekcHsle uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 | lensie u ApoOHO-pallMOHATILHBIE YPABHEHUS
2.2 | VppauuoHanbHble YpaBHEHUS
2.3 | TpuroHomerpudeckue ypaBHEHHS
2.4 | IlokasatenbHble U JorapuMUYECKUEe YpaBHEHUS
2.5 | lensie u ApoOHO-palIMOHATEHBIE HEPABEHCTBA
2.6 HppaunonaibHbIe HEPAaBEHCTBA
2.7 | Tloka3zaTenbHble U JorapudMUIECKUE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 | Cucrtemsl ¥ COBOKYITHOCTU YPAaBHEHUI U HEPABEHCTB
2.10 | VYpaBHEeHMS, HEPABEHCTBA M CUCTEMBI C MTapaMeTpamMu
2.11 | Marpuua cucremMsl JMHEUHBIX ypaBHEHUH. OnpeenuTeab MaTpULIbl
3 OyHKINU U TpapuKu
31 Oyukius, crnocodbl 3amanus Qyskuuu. [paduk ¢yHkumu. B3aumao oOpaTHBIE
' ¢dbynakiuu. Uérapie  HeuéTHBIE QyHKIMH. [leproandeckune GyHKINN
Ob6nacte ompeneneHuss W MHOXECTBO 3HadeHWi ¢yHkuuu. Hymm dyHKIumm.
39 [IpomexyTkn  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.

MakcumymMbl U MHUHUMYMBI (yHKIMH. HaunOomnbiiee W HauMeHblIee 3HAYCHUE
(YHKIMU Ha TPOMEKYTKE




Crenennas QyHKIUS ¢ HATypaJIbHBIM U IIEJBIM MoKa3aTeneM. E€ cBolicTBan rpaduxk.

33 . .
CaoiicTBa u rpaduk KOpHs n-0i CTENEeHU
3.4 | Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpaduKu
3.5 | TlokazartenpHas u torapudmudeckas GyHKIIMH, KX CBOMCTBA U TPpaPUKH
316 Touxu pazpsiBa. AcuMnTOTH rpadukoB pyHkImiA. CBOHCTBA PyHKINI, HEMPEPBIBHBIX
' Ha OTpE3Ke
3.7 | IlocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS MOCIEA0BATENLHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opMyiia CI0KHBIX MTPOIEHTOB
4 Hayvana maTemaTHueckoro aHaausa
4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMA
[IpumeHeHre NTPOM3BOJHOW K HCCIEAOBAaHUIO (PYHKIMI HAa MOHOTOHHOCTb U
4.2 | oskctpemyMbl. HaxoxxaeHne HamOOJBIIETO W HAMMEHBIIETO 3HAa4YeHUs (DYHKIMM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHOX€eCTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J{narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KombOunartopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 | IlpsMBIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 | Tena u NOBEpPXHOCTU BpallleHUs
7.5 | KoopauHaTbl 1 BEKTOPbI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYuebnuk "Marematuka. BepositHocTh u ctatuctuka 10-11 kiaccsl. bazoBbiii
U yriyonénuslii ypoBeHs'". B nByx wactax. [IpocBemenne. ABTOpBHI:
Bricoukuit U.P., SIlmenko 1.B.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Teopust BepositHOCcTe# 10 Kacc. 3amaun 1 KOHTPOJIbHBIE paboThl. / U
Briconkuii

2. O Teopun BEpOSTHOCTEH M CTATUCTHKE B IIKOJIHHOM Kypce / Bynumosuu
E.A., byasiuer B.A., Boicoukuii u np., / Maremartuka B mkojie Ne7, [IkonbHas
npecca, 2009

3. TunnyHbie OMMOKYU B IPETIOJJaBaHUN TEOPUH BEPOSTHOCTEH M CTaTUCTUKH,
/ Martemaruka B mkoJjie Ne5S, Beiconkuii M.B, Smenko U.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://fipi.ru/ (caitt ®UIIN);

* http://school-collection.edu.ru/

* https://resh.edu.ru/

* https://ps.1sept.ru/ (caliT razetsl «IlepBoe ceHTIOPsI»);

* http://school-collection.edu.ru/

* http://ilib.mccme.ru/ (uHTEpHET-OMOMIMOTEKA caliTa MOCKOBCKOTO IIEHTpa
HEMPEPHIBHOIO MAaTEMATUUECKOT0 00pa3oBaHus);

* http://etudes.ru (MaTeMaTHyeCKUE ITIOJIbI);

* http://kvant.mccme.ru/ (Hay4HO-TONYJISIPHBIN (PU3UKO- MATEMATUUYECKUI
KypHasl «KBaHT»);

* http://lib.mexmat.ru/books/3275 (a:mekTporHas 6n6iamorexa MOCKOBCKOTO

rocyaapCTBCHHOI'O YHUBCPCUTETA



