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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbliii Kypc «BeposTHOCTB U cTaTUCTUKAY YIITYOIEHHOTO YPOBHS SIBISIETCSA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJ€HHOTo
YPOBHSI Ha YPOBHE CpEeIHETO 0011ero 00pa3oBaHus. YUeOHbIN Kypc MpeIHa3HAYCH
st GOPMHUPOBAHUSA Y OOYYAIOMIMXCS CTaTUCTUYECKOW KYJIbTYpPhl M MOHMMAHHUS
pOJIM TEOPUHU BEPOSITHOCTEM KaK MAaTEMaTHYECKOTO MHCTPYMEHTa I U3yYCHHUs
CIIy4alHBIX COOBITUM, BEJTUYUH U MpolieccoB. [Ipu n3ydeHun Kypca o0oraiarTcs
MPEACTABICHUS] OOYYaIOIUXCA O METOJaX MCCIEeNOBAaHUS W3MEHYMBOTO MUpA,
pa3BUBaeTCS TNOHMMaHWE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHYEeCKHX METOOB
NO3HAHHWS KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS.

CopepkaHue y4yeOHOro Kypca HampaBlI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, U
Ha Pa3BUTHE IPEACTABICHUA O CIIy4ailHbIX BEJIIMYMHAX W B3aUMOCBA3AX MEXKIY
HUMU Ha BaXKHBIX MPUMEpPaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIErO
mupa. B pesynbrare y 00y4aromuxcs 10KHO CpOPMUPOBATHCS MPEJICTABIICHUE O
HanOoJiee yOTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YEMBbIX
JUISL OTTMCAHUS aHTPOIIOMETPHUUECKHX U IEMOTPpapUUECKUX BETUUKH, TOTPEIIHOCTEN
B Pa3IMUHBIC POJA U3MEPEHUSIX, NITUTEILHOCTH 0€30TKAa3HON pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIICHUN U TIPOLIECCOB B OOIIECTBE. Y YeOHBIN
Kypc sBisieTcsi 0a30il i OCBOEGHHSI BEPOSATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CHEUATNCTaM HE TOJIbKO MHKEHEPHBIX CIEUAIbHOCTEH, HO TaKKe
COLIMATIBHBIX U MCUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE O0IIIECTBEHHbIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT anmapaT aHajiu3a OOJbIIMX JIaHHBIX.
[leHTpanbHYI0 YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXKIEHHE 3aKOHa OOJIBIIMX
yucenl — (PYHIAMEHTaJbHOTO 3aKOHAa MPUPOAbI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio.

B cooTBeTcTBUM € yKa3aHHBIMH ILEIAMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CcTaTUCTUKAa» Ha YIIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cozepxatenbHble TUHUU: «CiydaiiHble COOBITUS U BEpOATHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID».

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIC MJIi TOJHOLIEHHOTO OCBOCHHS
MaTepuana JaHHOTO Yy4yeOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Coneprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KUT OCHOBOM
s (GOPMHUPOBAHUS TPEICTABICHUNA O PpacCHpelleICeHUH BEPOSTHOCTEH MEXIY
3HAQYECHUSAMHU CIIyYalHBIX BEJIMUMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIbHON JTUHUN
3aHUMAET HW3YYEHUE TIEeOMETPUUYECKOr0 M OWMHOMHUAIBHOTO paclpelesieHud u



3HAKOMCTBO C MX HENPEPBHIBHBIMHM AaHAJOTaMH — MOKAa3aTEeJIbHBIM U HOPMAaJbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIyYallHBIMM BEJIWYMHAMU U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMAaHUE OOy4YaloIMXCsl Ha ONHCAHUU MU
U3YYEHUHU CIy4yalHBIX SBJICHUN C MOMOILIBIO HENpephIBHbIX (yHKIUI. OCHOBHOE
BHUMAaHHE YAEISIETCS NOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAECICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTcss O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXy CIy4yallHbIMH BEJIMYMHAMU M OINHMCAHUE 3TOH CBSI3M C IOMOUIBIO
Kod(ppuIMEHTa KOppENsLMU M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMy «JluarpaMmbl pacCEUBAHUSD), U3yUEHHYIO Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl, U BO MHOTOM OMUPAIOTCS HAa CBEICHUS U3 KYpPCOB
areOpbl U TEOMETPUHU.

Emé oamH osneMeHT  coaepXkKaHMs, KOTOpBIM  IpeiaraeTcss  Ha
O03HAKOMHUTEJILHOM YPOBHE — IIOCJIEJIOBATEIbHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeeIeHUuEM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCHUT DPa3BUBAIOIIUN XapakTep U
ABJIACTCS AKTYaJIbHBIM JUJIS OyaylIuX aOMTYpHEHTOB, MOCTYHAIONIMX Ha y4eOHbIE
CHEIMAJIBHOCTH, CBS3aHHBIE C OOLIECTBEHHbIMH HayKaMH, IICUXOJOTHEN ¢
YIPaBICHUEM.

Ha u3yuenune yuebHoro kypca «BeposTHOCTb U CTAaTUCTUKA» Ha
yriayOieHHOM ypoBHE oTBoaUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hezenio).

MecTo y4eOHOro nmpeaMera B y4eOHOM IIAHE IKOJIbI:

B cootBeTcTBUM ¢ KajeHaapHBIM yueOHbIM rpadukom MBOY denoceeBckoit
COUI um.B.M.Bepéxuna Ha 2025-2026 y4eOHBIN roJ] ¥ IIKOJIBHBIM pacliCaHheM
(YpOKH BEpPOSITHOCTH M CTATUCTUKU B 1 1 KII. TPOBOASITCS IO YETBEpPram)
dakTruecku pa3paboTaHHass MHOIO pabodasi mporpaMma npeaycMaTpuBacT
U3y4YEeHHUE NpeIMeTa B KoaudecTse 34 u.

[Iporpamma OyeT BbINIOJIHEHA B OJTHOM 00BEME.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubI rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS )
BepiuHbL. ['padsl Ha miockocTh. [lepeBbs.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CitydallHOTO COOBITHA. BAM30CTH 4YacToTHl U
BEpOSTHOCTH COOBITHI. CTydalfHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepatuu HaJ COOBITUSIMU: MepecedeHue, 00bEeJMHEHUE, TPOTUBOIIOIO0KHBIE
coowITus. JInarpammel Ditnepa. Dopmyna cioKeHHs] BEPOSTHOCTEN.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOro
skcniepumenTa. Gopmyna nosHoM BeposatHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIii ciiydaiiHbIil onBIT (MCIIBITAHUE), YCIEX W Heyaauda. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBOro ycnexa. [lepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMa
Herorona.

Cepust He3aBUCUMBIX HcTibITaHui bepayiu. CiaydaiiHbli BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu Haj CllydallHBIMUA BeIMYMHAMu. buHapHas cinyvaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMeECTHOE pacHpenesieHUe JBYX CiydalHbIX BeluuyuH. HeszaBucumbie
CIIydallHble BEIMYMHBL.MATEMATUYECKOE OXKHUAAHUE CIIyYalWHOW BEJIIMYHUHBI
(pactipenenenust). Ilpumepsl  OpUMEHEHUST  MATEMATUYECKOTO  OKUJAHUS
(cTpaxoBaHue, Jjorepes). MaremaTudyeckoe OXXUIaHHEe OHHAPHOM CIIy4ailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHIAHHE CYMMbl  CIyYallHbIX  BEJIMYHH.
MatemaTuyeckoe OKuJaHue TeOMETPUUECKOro 1 OMHOMUAIBHOTO PaCIpeiesICHUN.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pactipenenenust). Jlucnepcust OMHApHON CydaliHOW BeMMUYMHBI. MaTeMaTndeckoe
0’KMJaHUE NPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CITyYaHBIX BEJINYHUH.
Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOIO pacIpeesieHuUs.
Jucnepcust U cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUSI.

11 KJIACC

HepaBenctBo YeoObiméBa. Teopema UeoOniméra. Teopema bepuymmm. 3akoH
Oonpimiux  uyuced.  BwiOopounslii  Merox  uccneaoBaHui.  Bribopounbie



xapakTepucTuku. OneHuBaHNuEe BEPOATHOCTH COOBITHS MO BHIOOPOUYHBIM JTaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € IMOMOIIBIO U3YYEHHBIX PACIPEIEIICHNAN.

HenpepeiBable caydaiinble BenuuuHbl. [Ipumeppl. DyHKIMA IIIOTHOCTH
BEPOSITHOCTH pacCIpeicyicHHsl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEAEICHUIO. 3a1a4, IPUBOAAIINE K
HOPMaJbHOMY  PAaCIpPEACIICHUIO. OyHKIMA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeesienus, QyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUs INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeIICHUS.

ITocnenoBaTrenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3anauw,
IPUBOJSIINE K pactpeneneHuro [Iyaccona.

KoBapuammst nByx caydaiiaeix BenuuuH. Koadduuument nuHeiHON
koppemsiiu.  CoBMecTHble  HAOMIOAEHHWS JABYX  BEIMYMH. BbIOOpOUYHBIN
KO3 puuueHT Koppensiuuu. Pasnuuue Mexay JIMHEMHOM CBSI3bI0 U IPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHElHas perpeccus, MeTo, HAMMEHBIINX KBaJpPaTOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YTJIYBJIEHHBIIA YPOBEHD) HA
YPOBHE CPEITHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NHYHBIX CTPYKTYp, SIBICHHUH, TIPOIETYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHU, pacCy>KICHUI, BOCHPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHOM IEATENbHOCTBIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO M



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHHUE BJIUSHUS
COLMAIbHO-?KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpYXaIoIIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
TOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIA3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKHW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MaTEMaTHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHUSIMH, (POPMYIHPOBATH
oTIpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBECHHBIA NMPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIECHUs, BEIOMPATh HanOO0JIee MOIXOAIINN C YIETOM CaMOCTOSITEHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PAIUYHBIX BUIOB U (hOpM
IPECTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOopMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OIIEHUBATh KAY€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSMU: Tpad, MIOCKH rpad, CBA3HBIM Tpad,
nyTh B Tpade, Ienb, LUKI, JEPEBO, CTENCHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIYYalHBIM OSKCIEPUMEHT (OTBIT),
CIy4aiiHOE COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (JIEMEHTAPHBIN HUCXO.)
CIIy4aifHOTO  ONbITA, HAXOAWTh BEPOSTHOCTH COOBITH B  OMBITAX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMyIUPOBATH COOBITHSA: MEepeceueHue, 00bEeINHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOKHOE [TaHHOMY, HCIIOJIb30BaTh JIUArPAMMBbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, TMOJIb30BaThCS (OpMyIoi
CJIOKCHHSI BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH ABYX M TPEX CIYYaHBIX COOBITHI;



ONEPUPOBATH IOHATUSAMMU: YCIOBHAS! BEPOATHOCTD, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JEpEeBO  CIy4alHOTO JKCIHEPUMEHTa, HaXOAWUTh
BEPOATHOCTH COOBITHII C MOMOIIBIO MpaBUiIa YMHOXKEHHUs, JEpeBa CIy4ailHOTO
OIbITa, HCIOJIb30BaTh (HOPMYIy IIOJHOW BeposTHOCTH, (popmyny baiieca npu
pelIeHnn 3ajad, ONpPEleNsITh HE3aBUCUMOCTb COOBITMH 1O (¢QopMylie M IO
OpPraHMU3alNH CIIy4alHOI'O SKCIIEPUMEHTA,

OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (OPMYIBl A TEPEUHCICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOAHO ONEpUpPOBATh NOHATUAMU: OWHAPHBIA  CIy4yalWHBIA  OIBIT
(ucblTaHuE), yClleX M HeyJada, HE3aBUCHMbIC HWCIBITAHHS, CEpUs HCIIBITAaHUM,
HAXOAHUTh BEPOSTHOCTH COOBITHI: B CEpUU UCTIBITAHUH JI0 IEPBOTO yCIeXa, B CEPUU
UCIIbITAaHUM bepHyIin, B ONbITe, CBA3aHHOM CO CIIy4allHbIM BHIOOPOM M3 KOHEUHOMU
COBOKYIIHOCTH;

CBOOOJHO OIEpUPOBAaTh MOHATHUSAMU: CIydaiiHas BEJIMYMHA, paclpeleseHue
BEPOATHOCTEH, JAuMarpaMMa pacrpeneieHusi, OWHapHas cioydyaiiHas BeJIWYHHA,
reoMeTpHuecKoe, OMHOMHAIILHOE paclpeiesieHue;

ONEPUPOBATh IOHATHIMHU: COBMECTHOE pACIpPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUs IBYX CIIy4alHbIX
BEJIMYMH JUI BBIACIICHUS PACHOPEACIICHUS KaXKIOM BEIWYUHBI, OIpPEACICHUs
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTHYECKOTO 0>KMJIaHUS CIIy4yallHOW BEJIMYUHBI (pacpeesieHus), IPUMEHSTh
CBOMCTBA MATEMATHYECKOTO OXHWIAHUSA NP PpEIIEHUU 3a1ad, BBIYHUCIATH
MaTEMaTHYECKOE OKUJaHEe OMHOMHAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHUH;
CBOOOZHO OINEpPUPOBATh MOHATUAMHU: JUCHEPCUs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHATH CBOWCTBA JMCIEPCUU CIYYaWHOW BEJIIMYHMHBI
(pactipeiesieHusi) MPU PEIICHUU 3a/1ay, BBIYUCIATH JUCIEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUYECKOr0 U OMHOMHUAIBHOTO PacIpeiesICHU.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKU 1O JAHHON BBIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakTtepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U IPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BL, II0JIb3YsICh U3yYCHHBIMU PACIPEICICHUSIMH;

IPUBOAUTH  IPUMEPHI  3a4a4, IPUBOMAIIMX K  IIOKa3aTEIbHOMY
paclpeneneHuro, 3a1ad, OPUBOAALIIMX K HOPMAJIbHOMY PacCIpENeeHUIO.
OnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTHM BEPOSITHOCTU IIOKA3aTEJIBHOTO
pacnpenenenus, pyHKUHs INIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PACIIpENEICHMS,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;ONPEACIIATh
KO3 GUIIUEHT JTUHEHHON KOPPEISLIH, BEIOOPOUHBINA KOAPHUIIUEHT KOPPEISLUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
) Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJy MHOKECTBAMH U
3 coObITusIMH. CII0KEHHE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumblie coObITHS
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepuu 1ocie10BaTeabHbIX UCTIBITAHUN.
5 Ucnbiranus bepuymnu. CiydaiiHplii BEIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BETMUMHBI U paclpeeieHus 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOJIBIINX YHCET

2 DIIEMEHTHI MATEMATUYECKON CTATUCTUKHI

HenpepbiBHbIE ClTy4aliHbIE BETUUUHBI
(pacmipenenenus), mokazaTeabHOE U
HOPMAaJIbHOE PACIIpENEICHUS

Pacnpenenenue [lyaccona

CBs13b MeXy Clly4allHBIMM BETMYMHAMHU

O0001IeHre U cUCTEMATU3aLMs 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsa3ubIi Tpad, mpeacTaBiIcHUE
3a/1a4¥ ¢ MOMOIIBIO Tpada

CreneHb (BaJICHTHOCTD) BEPIITMHBI.
[TyTs B rpade. Llenu u mukbI

I'padsl Ha mockocTH. [lepeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CrydaiiHple SKCTIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIe COOBITHUS. DIIeMEHTaPHbBIE
COOBITUS (MCXOBI)

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHoCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHoCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

[Tepeceuenue, 00beTMHEHNE MHOKECTB
Y COOBITHIA, IPOTUBOTIOIOKHBIC
coObITHS. DOpMYITa CII0KEHUS
BEPOATHOCTEM




YcnoBHast BEpOSITHOCTh. Y MHOXKEHUE

8 BepoATHOCTEN. PopMysia yCIOBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

9 BepoATHOCTEN. PopMyiia yCI0BHOU
BEPOSITHOCTH

10 dopmyJia MOJTHON BEPOATHOCTH

1 ®opwmyna baiieca. HezaBucrumbie
COOBITHA

12 KomOuHaTOpHOE MPaBUIIO YMHOKEHUS.
[lepecTanoBKkHU U pakTOpUaAT

13 Yucno coueranuii. TpeyroabHUK
[Tackans

14 ®opmyna 6bunoma HeroToHa
KontponsHas padora Nel: "I'padpsr,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOMHaTOpHKa'
bunapHbIii cydaiiHbIIA ONBIT
(ucmpITaHKE), yCIIEX W HEymava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH /10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN J10
MepBOro ycrexa

18 Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnynnu

19 Cry4aiiHbli BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[TpakTruyeckas pabora c
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHI

21

Canyuaitnas BennuuHa. Pacripenenenue
BepoATHOCTEN. Jlnarpamma
pacnpezneneHus

22

Onepanuu HaJl CIy4ailHBIMU
BenmmurHaMu. [Ipumepsl
pacupeneneHuid. bunapHas ciydaiinas
BEJIIMYNHA

23

I'eomeTpuueckoe pacnpeaeneHue.
bunomMuaneHO€E pacnpeneneHe

24

MareMatuueckoe 0KuIaHKe
ciy4daiiHO BeanyuHbl. COBMECTHOE
pacnpeziesieHue AByX ClydyalHbIX
BEJIMYMH

25

HezaBucumeble crydaiiHble BETUYHHBI.
CBoiicTBa MaTeMaTHYECKOT'O
oXxuganusg. MarteMaTH4eckoe
OKHJIaHWE OMHAPHOM CITydaiiHON
BEJIMYUHBI

26

MareMatuueckoe 0KHIaHHe
reoMCTpHUICCKOIo 1 6I/IHOMI/IaJIbHOI‘O
pacrnpeneneHuit

27

Jlucnepcusi U CTaHAAPTHOE OTKJIOHEHUE

28

Jucnepcust OMHapHOW Ciy4aitHOM
BeJIMUKMHBI. CBOWMCTBA JUCTIEPCUH




29

MareMatuueckoe 0KH1aHHue
MIPOM3BEICHUS U AUCTIEPCHS CYMMBI
HE3aBHCHUMBIX CIyYalHbIX BETMYHH

30

Jucniepcusi OMHOMHUATIBHOTO
pacrpenenenus. [Ipaktuueckas pabota
C UCIIOJIb30BaHUEM 3JICKTPOHHBIX
TalJIHI

31

Jlucrniepcust ¥ CTaHJAPTHOE OTKIOHEHUE
reOMETPUYECKOTO PACIIPEICTICHUS. .
[IpakTruyeckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/ILI

32

O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI

33

Kontponbnas padota No2: "McnbiTanust
bepnynnu. Ciyyalinble BETUYUHBI U
pacnpeneneHus"”

34

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasenctBo YeOnmmesa. Teopema
Yeorimena. Teopema beprymu. 3akoH
OOJIBIIIUX YHCEIT

04.09.2025

HepasenctBo YeOnmmesa. Teopema
Yeorimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCEIT

11.09.2025

HepasenctBo Yeobnimesa. Teopema
UYeoOnmmea. Teopema bepuymnu. 3akoH
OOJBIINX YHCET

18.09.2025

Br160poYHBIN METOT MCCIIETOBAHMIA

25.09.2025

[IpakTrueckas pabota ¢
UCTIOJIF30BaHUEM AJIEKTPOHHBIX TaOIUI]

02.10.2025

I'enepanbHast COBOKYITHOCTD U
ciTy4aiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
O1ieHKa CpeTHEero U JUCTIEPCUH

reHepaibHONH COBOKYITHOCTH C TIOMOIIIbIO

BBIOOPOYHBIX XapaKTEPUCTHK

09.10.2025

I'enepanbHasi COBOKYITHOCTh U
ciTy4aiiHas BIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMHU.

16.10.2025




Onenka cpeJHEro M IUCIIEPCUH

reHepaibHONW COBOKYITHOCTH C TIOMOIIIbIO

BBIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHuE BEPOSTHOCTEH COOBITUI TIO
BEIOOpKE

23.10.2025

Cratuctuueckas runoresa. [IpoBepka
IIPOCTEHIINX TUIIOTE3 C TOMOLIBIO
CBOMCTB U3yUYEHHBIX PaCIpeacICHUN

06.11.2025

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOLIBIO
CBOMCTB M3YUYECHHBIX paclpeieICHUI

13.11.2025

11

[IpakTuueckas pabora c
VICTIOJIb30BaHUEM JJIEKTPOHHBIX TAOJHIY

20.11.2025

12

IIpuMeps! HENPEPBIBHBIX CIIy4YalHbIX
Benn4YuH. OyHKIUSA IIIIOTHOCTH
BEPOSITHOCTU

27.11.2025

13

PaBHOMepHOE pacmipeneneHue.
[Tpumeps! 3a1a4, MPUBOAAIIUX K
MOKA3aTeTbHOMY U K HOPMaJIbHOMY
pacnpeneneHusM

04.12.2025

14

OYHKIHS IIIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOIO paclpeaeIeHUs

11.12.2025

15

(DYHKI_[I/IH IJIOTHOCTH BCPOATHOCTH
HOPMAJILHOTO PacIpeIeTICHHSI

18.12.2025

16

ITocnenoBarenbHOCT OAMHOYHBIX
HE3aBUCHMBIX cOOBITHI. [Tpumep
3a/1a4, IPUBOMALLEH K PACIIPEECIICHUIO
Ilyaccona

25.12.2025




[IpakTuueckas pabora c

17 HCITOJIb30BAaHUEM DJICKTPOHHBIX TAOJIUIIL 15.01.2026
13 KoBapuanus nByx ciayyallHbIX BEJIUYHH.
Koadpdunment xoppensiuun 22.01.2026
19 CoBMmecTHBIE HAOIIOAEHUS IBYX
BEJINYUH 29.01.2026
20 Bri6opounsiii KoappuureHT
KOppEJSALNT 05.02.2026
71 Paznuune Mex 1y IMHEWHOU CBSI3BIO U
IIPUYHUHHO-CJIEICTBEHHOH CBSI3bIO 12.02.2026
22 JIluneitnas perpeccus 19.02.2026
e [IpakTuueckas pabora c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIUI] 26.02.2026
[IpencraBneHune JaHHBIX C TIOMOILBIO
24 TaOJIMII U AUarpamm, onucaTeIbHas 05.03.2026
CTaTHCTHKA
’5 OmnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHA COOBITUSIMHU 12.03.2026
2% Brruncnenue BeposaTHOCTEH COOBITHIA C
npuMeHeHueM popmyi 19.03.2026
Brruncnenue BeposaTHOCTEH COOBITHIA C
7 IpUMEHEHHEM TpapUUECKUX METOOB:
KOOpJMHATHAas MpsiMasi, 1epeBo, 26.03.2026
auarpamma Jitiepa
28 CrnyualiHble BETMUMHBI U paclpeeieHus

09.04.2026




29 MaremaTuuecKkoe 0KHAaHUE CIy4ailHON

BCIIMYHHBI

16.04.2026

30 MaremaTnuecKkoe 0KHAaHUE CIy4ailHON

BCJIMYHHBI

23.04.2026

Kontposbnas padota: "BeposTHOCT 1

31 "
CTaTHCTHKA

30.04.2026

Brruncnenue BeposaTHOCTEH COOBITHIA C
32 npuMeHeHueM (Gopmyi u rpapuIecKux
METOJIOB

07.05.2026

Brruncnenue BeposaTHOCTEH COOBITHIA C
33 npuMeHeHneM (GopMyIl U rpauyecKux
METO/I0B

14.05.2026

CiyyaliHble BEJTMYUHBI U
34 pacnpeaenenus. Marematuueckoe

0’KMJIaHUE CIIy4allHON BEIUYMHBI

21.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBaTh MOHATHSAMH: CcpeAHee apudMeTHueckoe, MeauaHa,
HauOoJIbIlIee, HANMEHBIIIEe 3HAUCHUE, Pa3MaX MAaCCUBA YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMH: CIIYYAHHBIA SKCTIEPUMEHT (OTBIT) U CIIyJaiiHOE
coOBITHE, dJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIYYailiHOTO
6.3 OTbITa; HAXOIUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXXHBIMH
CIIy4aifHBIMU COOBITUSIMU, HAXOUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B U3YYCHHBIX CITYYalHBIX SKCIIEPUMEHTAX
Haxomute u (opmynupoBaTh COOBITHS: TIEpECEYCHHE W OOBEIMHEHHE
6.4 JNAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE ITaHHOMY COOBITHIO;
' NOJB30BAThCA  AMarpamMMaMu  Diijepa W (QOPMYNIOH  CIOXKEHHS
BEPOSITHOCTEH MpHU PEIICHUH 3aa4
OnepupoBaTb MNOHSTUSIMU: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C MOMONIbIO MPaBHJIAa YMHOXEHHS, C
MOMOIIBIO IepeBa CIIy4aiflHOTO OIbITa
6.6 [TpumeHsITH KOMOMHATOPHOE MPABIIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, YCIIeX U HEeyAada; HaXOJUTh BEPOSTHOCTU COOBITUIN B CEpUU
' HE3aBHCHUMBIX HCIBITAHWNA 10 TIEPBOTO YCIeXa, HaXOIUTh BEPOSATHOCTH
coOBITHI B cepun ucnibiTanuii bepuymnnu
6.8 OnepupoBaTh NOHATHUSIMU: CllydailHas BeJIMYMHA, pacIpeleeHue

BEPOSATHOCTEN, AUarpaMma pacrpeaesieHus




11 KITACC

Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTHM  3HAYEHUW  CIy4YallHOH  BEJIIMYMHBINO
' pacnpeesieHrI0 UITH C TIOMOIIBIO JUarpaMmm
OnepupoBaThb TOHATHEM MATEMAaTUYECKOIO OXUIAHUS, MPUBOAUTH
59 IPUMEPHI TOTO, KaK MPUMEHSAETCS MaTEMaTUYeCKOe O’KUJaHUe CIy4yaiHOM
' BEJIMYMHBI, HAXOJUTh MaTeMaTHYeCKoe OXUJAAHHE TI0 JaHHOMY
pacnpeeseHuo
53 Nwmets ipeacTaBieHne o0 3aK0He OOJBIINX YHCET
5.4 NmeTs peacTaBiieHe 0 HOPMAJIBHOM paclpeieIiCHU!




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpenacraBnenne maHHBIX C TOMOIIBI0 Tabmuiy W amarpamMm. CpemHee
apudMeTHYECKOe, MeIrWaHa, HaAWOOJbIIEe W HAWMEHBIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) W CIIy4ailHbIE COOBITHSA. ODJIEMEHTApHBIE
coObITust  (McXobl). BeposTHOCTH CitydailHOTO COOBITHS. bBIM30CTh YacTOTHIM
BEPOSTHOCTH COOBITHIA. Cly4allHbIe OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHSMH. BeposITHOCTH COOBITHIA B OTIHITAXC PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
COOBITUSMH

6.3

Onepauuu Hax COOBITUAMHU: TepecedeHHre, OObEeIUHEHUE, IPOTHUBOMNOIOKHBIE
coObrTus. Jlmarpammel Diinepa. @opmysa CI0XKEHUS BEPOSTHOCTEH

6.4

VYcimoBHas  BEPOSITHOCTh.  YMHOXEHHE BEpoOsATHOCTEW. JlepeBo  ciiydallHOrO
skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. He3aBucuMblie COOBITHS

6.5

KomOunaropnoe mpaBuino ymHOXeHUs. llepecranoBku u (daxropuan. Ywucio
coueranuid. Tpeyronpauk [lackamns. @opmyna buaoma HeroToHa

6.6

bunapubplii clydaifHBId OMBIT (KMCIBITAHWE), ycHeX W Heydada. HeszaBucumbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITaHUI bepHyimn

6.7

Crnyuaitnas BenuuuHa. PacnpeneneHue BepoaTHOCTeN. [narpamma pacnpenencHus.
[Tpumeps! pactipeieieHni, B TOM YHCIIe TEOMETPUIECKOSH OMHOMHUAIEHOE




11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YallHBIX BEIMYMH: MaTeMaTHYECKOe OXKHJIaHUE,
JHCTIepCusl U CTaHAapTHOE OTKJIOHeHuE. [IpuMepsl pUMEeHEeHNs MaTeMaTH4YeCKOTro
OKUJaHMs, B TOM YHUCJE B 3a/Jadax W3 MOBCEIHEBHOW XH3HU. MareMmaTuieckoe
OKHMJIaHWE OWHAPHOW CIydalHOW BEMWYWHBI. MaTreMaTudeckoe OXUIAAHUE CyMMBbI
CJIy‘-IElﬁHBIX BeJIMYMH. MaTeMaTH4ecKoe OXKHJAHUC U JUCTICPCUA TCOMCTPHUICCKOTO
1 OMHOMHUAIBHOTO pacrpeieeHuit

5.2

3aKkoH OOJIBIINX YHCEN U €ro poJib B HayKe, MpHUpoAe U olIiecTBe. BEIOOpOUHBIT
METOJI ICCIICNOBAaHNHI

53

IIpuMepsl HENpepbIBHBIX — CIydalHbIX BeJWuuH. lloHsate o0 IUIOTHOCTH
pacnpezeneHus. 3anady, IpUBOJAIIME K HOPMaJIbHOMY pacnpezenenuto. [lonstue
0 HOpPMaJIbHOM paclpeacIeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJICTBHUE, CBOICTBO, MpHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
OPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpPH pElICHHH 3ajad,
OLICHUBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTejleM, CTENeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HauMEHbIIee
ol1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO €
pa3MYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS; yYMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MNMOHATHUAMH: IIOCICAOBATCIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIE0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTb MPOHU3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTpuia 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUILIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PENIATH
YPAaBHEHUs, HEPABEHCTBA MU CHCTEMBI C MapaMeTpoM; HPHUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas ¥ BTOpas NPOU3BOAHAS (YHKINHU, TEOMETPUIECKUN 1
¢u3uueckuif CMBICI TPOM3BOJIHON, TNEpBOOOpa3Hasi, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HAaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  NPOU3BOAHBIE CYMMBI, TPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIMHY (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHON K rpaduKy
(GyHKIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
yYMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIECIOBAaHHUS (YHKIHI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJIb30BAHUEM aIllapara MaTeMaTHYECKOTro
aHanu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWIYYIIero
peleHnsl B MPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-SKOHOMHYECKHUX H

buznYecKUX 3a7a4ax; HAXOAUTh MJIOMAJAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaisa; MpuBOAUTH INPUMEPbI MATEMATHYCCKOI'O MOJACIIMPOBAHUSA C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢yHKUIMHU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTpOUTh TpaduKH HM3yUYECHHBIX (PYHKIUH, BBITOJHATH MPEOoOpa3OBaHH
rpaduKoB QYHKIUH, UCIIOIB30BaTh IpaUKU JJIS U3yYSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 U3 JAPYTUX Y4EOHBIX MPEAMETOB U
3a[a4 U3 peajbHOM KU3HM; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXIY
BEJINYMHAMU; HCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
ypaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 33JlayH, MCCIIEIOBaTh MOJYYEHHOE pEIIeHUE U
OLICHMBATh IPaBAONOJ00OHOCTh PpE3yJIbTaTOB; YMEHUE MOJEIUPOBAThH
pea’bHble CUTYallUd HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M UX CHCTEMBl II0 YCIOBHUIO 3aJauH,
UCCJEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETHPOBATH
nH(opMaIrIo, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA PEANbHBIX MPOILIECCOB U SIBICHUM; TPEICTABISTh
uHpoOpMaIMi0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadudecKuxX
METO/IOB U AJIEKTPOHHBIX CPECTB; Tpa)UueCKU NCCIIET0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOJAOB; MPUMEHSThH
bopMyIbI CIIOKEHUST U YMHOXKEHHUsS BEPOATHOCTEH, (HOpPMYITy MOTHOM
BeposTHOCTH, popMyny bepHymm, komOuHaTopHbIe (PaKThI U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydyailHasi BeJNWYMHA, pacHpeleeHne BepOsITHOCTEH,
MaTEeMaTUYeCKOe OXKHIAHHWE, JUCIEPCUsi W CTAaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BEJIMYMHBI, (QYHKIMM pacCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHu;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil s
pelIeHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX YHCEl,
METOJIbl BBIOOPOUHBIX HCCIEIOBAHUN; YMEHHE MIPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETAaHWH, YMCIO MepecTaHoOBOK; OmHOM HproTOHA; ymeHUE
NPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS JIJIsl pEIICHUS 3a/]1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYyYEHHBIH pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTAMM; YMEHUE UCIIOJIb30BATh IIPU
peleHnn 3a7ad u3ydeHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapaieNnenunen, npu3Ma, NUpaMuaa, (Gurypa W IMOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH THPAMHUJBI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, THPpaMUAbI, IPU3MbI, HUWIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
bopMynUpoOBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WM
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio ¢uryp o
pa3IMYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00MS, TOMO0O0HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIOIH30BATh T'€OMETPUYECKUE OTHOIICHHUS
Ipu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TP PEUISHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, 00BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJBI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMaas cdepbl; 00bEM Ky0a,
MMPpAMOYT'OJIBHOT'O HapaJiiCiiCrivicaa, IMmUupaMu/bl, IMPU3MbI, OUJIHWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKkTopa Mo Oasucy,
CKaJsIpHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHUE, Yrol MEXIY
BEKTOpPAMU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISL pElIeHHWs TEeOMETPUYECKMX 3aJad M 3a7ad JpYruxX Y4eOHBIX

MIPEIMETOB

13

YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4advu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSBJICHUEC 3aKOHOB MAaTCMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECSATUYHBIE JpOOH, TPOICHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 gyuciaamMu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIMS C HATypaJbHBIM M II€JIbIM TIOKaszaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbBIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUsI PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpaLCHHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

AnreOpa u Hauana MmaTeMaTuyeckoro aHainusa. 11 kinacc. ba3oBslii u
yrayosieHHbd ypoBeHb. FO.M . Konsirun, M.B. Tkauéra, H.E.®&nopona,

M.N.111a6ynun. 2021r.

Marematuka. BeposiTHOCTb U cTaTUCTHKA: 7-9-€ KIacChl: 0a30BbIid YPOBEHb:
y4eOHMK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit W.P., Smenko N.B.; mox pe.

Amenko U.B., AkumoneprHoe o61ectBo «M3narenbcTBo «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
denepanpHas 00pa3oBaTelbHAsI MPOTPaMMa CPeaHETo 00IIero 0opa3oBaHus

IO MaTEMAaTHUKE.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

workprogram.edsoo.ru (Enunoe conepxanue odpazoBanus. KoHCTpyKTOp
pabounx nporpamm). bubamoreka [{OK; Pemry EI'D: https://math-

ege.sdamgia.ru/; Pacnieuaraii u pemu : https://www.time4math.ru/



