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IMNOACHUTEJIBHAS 3AIINCKA

VY4eOuslii Kypc «BeposSTHOCTP M CTAaTUCTHKa» YIIyOJIEHHOTO YpPOBHS SBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca YriyOJIEHHOIO YpOBHS Ha
YpOBHE cpefHero ooiero oopa3oBanus. Y 4eOHbIN Kypc peiHa3HaueH A1 GOpMUPOBaHUS
y 00y4aronuxcs CTaTUCTHUECKOM KYJIbTYPhl U TOHUMAHUS POJIU TEOPUU BEPOSTHOCTEN Kak
MaTEMaTHYECKOT0 HMHCTPYMEHTa IS M3YYCHHS CIYyYalHBIX COOBITHH, BETUYMH U
npoueccoB. [Ipu u3ydeHnn Kypca o0OramaroTcsl MpeACcTaBIeHUs] 00yUYarOIIUXCs O METOaX
UCCJIEIOBAaHUS M3MEHUYMBOIO MHpA, PA3BUBAETCS MMOHMMAHHUE 3HAYUMOCTH W OOIIHOCTH
MaTeMaTU4YECKUX METOAO0B TMO3HAHUSA KAaK HEOThEMJIEMOM YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copepxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKpeIIeHUe 3HaHUM, MOJy4YE€HHBIX MpU
U3YYeHUH Kypca Ha YypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs, M Ha pPa3BUTHE
MPEJACTABJICHUM O CIIyYalHbIX BEJIIMYMHAX W B3aUMOCBS3SIX MEXKAY HUMH Ha BaXXHBIX
MPUMEPAX, CHOKEThl KOTOPBIX MOYEPHHYTHI M3 OKpyXarmero mupa. B pesynprare y
o0y4armuxcs A0HKHO c(hOpMHUPOBATHCS MIPEICTABIEHHE O Haubojee yrnoTpeOuTENbHbIX U
OOIIMX MAaTeMaTHUYECKUX MOJIEINSIX, UCIIONb3YEMBIX JJISI ONMMCAHUS aHTPOIIOMETPUUECKUX U
nemorpadUyeCcKuX  BEIWYWH, TOTPEIIHOCTEH B  pa3ju4Hble poJla  HU3MEPCHHSX,
JUTUTENBHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MAaCCOBBIX
SBJICHUH M TMPOIECCOB B 0OIIeCTBE. YUEOHBIM Kypc sBiseTcs 0a3oi JJjisi OCBOCHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJI0OB, HEOOXOJIMMBIX CHEIHAINCTaM HE TOJbKO
VHXCHEPHBIX CHEUUATBHOCTEW, HO TAKXKE COLUHAIBHBIX U TCUXOJOIMYECKUX, MOCKOIBKY
COBPEMEHHBIE OOIIIECTBEHHbIC HAYKH B 3HAYUTEILHOW MEpE MCIOIB3YIOT almapaTr aHajau3a
OonpIMX JaHHBIX. L{eHTpanbHy0 YacTh y4yeOHOro Kypca 3aHMMaeT OOCYXKIEHUE 3aKOHa
OonbpIMX yucend — (yHIAMEHTAIBHOIO 3aKOHA IMPHUPOJbI, UMEIOIIEr0 MaTeMaTHYECKYIO
dbopmManuzanmro.

B cooTBeTcTBUU C yKa3aHHBIMU ILIEJISIMU B CTPYKType yueOHOro Kypca «BeposTHOCTh
U CTaTUCTUKa» Ha YrIyOJIEHHOM YPOBHE BBIJCNIEHbI OCHOBHBIE COJIEpXKATENIbHbIC JTUHUU:
«CnyyaitHpie COOBITHSI U BEpOSITHOCTU» U «CiydailHble BEIMYHMHBI M 3aKOH OOJBIIUX
YHUCEID.

[ToMUMO OCHOBHBIX JIMHUN B Y4€OHBIN KypC BKJIIOUYEHBI AJIEMEHTHI Teopuu rpadoB u
TEOpPUM MHOXKECTB, HEOOXOIMMbIE JJisi TMOJHOLIEHHOIO OCBOEHHS Marepuaja JIaHHOIO
y4e0HOT0 Kypca ¥ CMEKHBIX MAaTEMAaTHUYECKNX YYEOHBIX KypPCOB.

Conepxanue nuaun «CrydaiiHbple COOBITHS W BEPOATHOCTH» CIIYKUT OCHOBOW ISt
dbopMupoBaHus TPEACTABICHUN O paCHpelesiCHUH BEPOSITHOCTEH MEXAy 3HAYCHUSMU
CIIy4alHbIX BEIWYMH. BakHYI0 4acTh B 3TOM COAEPKATEIbHON JIMHUU 3aHUMAET U3yUYECHUE
T€OMETPUUECKOI0 U OMHOMUAIBLHOIO paclpe/eIEHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU
aHaJIOraMy — IMOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIPEICIICHUSIMMU.

TeMmbl, CBSI3aHHBIEC C HEMPEPHIBHBIMU CIyYallHBIMU BEJIUYMHAMU U PACIPEICTCHUSIMH,
aKIEHTUPYIOT BHUMAaHHE OOY4YalOIIMXCs HAa ONMUCAHUU U U3YyYEHUU CIyYaWHBIX SIBICHHH C



MOMOILIBIO HENpPepbIBHBIX (PYHKIUH. OCHOBHOE BHHMAaHHE YAENSIETCS MOKA3aTeIbHOMY M
HOPMaJIbHOMY pacIpeAesICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAETCSi O3HAKOMUTEIBHOE H3YUYEHHE CBSI3U MEXKIY
CllyualHBIMM BEJMYMHAMHU UM ONMCAaHHWE OJTOM CBSA3M C TIOMOIIbIO KO3 PuIeHTa
KOPpEISLMUA U €ro BHIOOPOYHOrO aHajora. JTU 3JIEMEHTHI COJAEPKAHMS Pa3BUBAIOT TEMY
«JlnarpaMMbl pacceMBaHUs», U3YYEHHYIO HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHus, U BO
MHOT'OM OTHPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emé omuH 31eMeHT coaepxaHus, KOTOpPbIM MPEAIaraeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — MOCJEN0BATEIbHOCTh CIyYalHBIX HE3aBHUCHUMBIX COOBITMM, HACTyHarOUIMX B
enuHUIly BpeMeHH. O3HAaKOMJIEHUE C paclpe/lelIeHUEM BEpPOSTHOCTEM KOJIMYECTBAa TaKUX
COOBITHI HOCHUT Pa3BUBAIOLIMN XapakTep M SBISETCA AaKTyalbHBIM IS OyIdylIux
aOUTYPUEHTOB, OCTYNAIOLIUX HA Y4€OHbIE CIIEHUATbHOCTH, CBA3aHHbBIE C OOIIECTBEHHBIMU
HayKaMU, TICUXOJIOTUEN U YIIPABICHUEM.

Ha u3yuenue yue6HOro kypca «BepoSATHOCTh U CTaTUCTUKA» HA YIIIyOJICHHOM YpPOBHE
orBoautcs 68 yacos: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiracce — 34 gaca (1 gac
B HEJIEINIO).



COJEPXXAHME OBYYEHUA
10 KITACC

I'pad, cBsa3mbiii rpad, myta B rpade: mukiasl ¥ 1enud. CrteneHb (BaJ€HTHOCTH)
BepiuHbl. ['padsl Ha mnockoctu. [lepeBbs.

CnyuaiiHple 53KCIEpUMEHTHI (ONBITHI) M Ciy4ailHble COOBITHUA. JIEMEHTapHBbIE
coObITHS (MCXObI). BeposTHOCTH CilydailHOr0 COOBITHS. BIM30CTh YaCTOTHI U BEPOSITHOCTH
coObITui. City4allHbI€ OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu  HajJ COOBITHSMHU: TIepecedeHue, OOBbEIUHEHHE, MPOTUBOIOJIOKHBIE
coObITHs. Juarpammsl Ditiepa. Dopmyna CI0KEHUS BEPOSTHOCTEM.

VYcioBHasE  BEpPOSATHOCTb.  YMHOXKEHUE  BEPOSATHOCTEW. JlepeBo  CilydalHOro
skcnepuMmenTa. @opmyna nmonHoi BepositHocTu. @opmyna baiteca. HezaBucumbie cOObITHSI.

bunapHblil ciaydallHbIi ONBIT (MCHBITAaHWE), YycleXx W Heyjnada. HeszaBucumble
ucnbiTaHud. Cepusi HE3aBUCUMBIX HCIBITAHWN 10 IepBoro ycrexa. llepecTaHOBKU H
dakropuan. Yucno coueranuii. Tpeyronpauk [lackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBUCUMBIX wucnbiTaHuii bepuymmu. CrydaliHplii BBIOOp W3 KOHEYHOMU
COBOKYITHOCTH.

CnydaitHass BennuuHa. PacnipeneneHue BeposTHOcTel. Jluarpamma pacnpenesieHus.
Onepauuu HajJ Cly4allHBIMU BeIWYMHAMU. buHapHas cinydaiiHas BenuuuHa. [Ipumepsl
pacnpeieleHui, B TOM YUCJIe T€OMETPHUYECKOE U OMHOMHAIIBHOE.

CoBMeCTHOE pacnpeliesieHue JABYX CIIy4alHbIX BEIWYHUH. He3aBHUCHMBIE CilydailHbIE
BeIUYMHBL. MaTeMaThyecKkoe 0XKUJIaHue CIydaiiHON Benu4yuHbI (pacnpenenenus). [Ipumepst
NPUMEHEHUS MaTeMaTHYeCKOro OXXHAaHusl (CTpaxoBaHue, JoTepes). MaTeMaTuueckoe
OXKMJIaHWEe OWHAPHOW CilydyallHOM BeNIWYMHBL. MaTeMaTU4ecKoe OXHUIAHUE CYMMBI
CIIy4ailHBIX BENIMYMH. MaTemMaTH4yecKoe OXHIaHHE T'€OMETPUYECKOro U OMHOMHUAIBLHOTO
pacupeneieHun.

Hucnepcust U CTaHZAPTHOE OTKJIOHEHHE CIyYalHOW BEIWMYMHBI (paclpenereHus).
Jucniepcusi OMHApHOU CydailHOM BeTWYUHBI. MaTeMaTH4eCKOe OXKUJaHUE TPOU3BEICHUS
U JUCIEPCUs CYMMbl HE3aBHCUMBIX CIIy4allHbIX BENWYMH. Jlucnepcuss M CTaHIapTHOE
OTKJIOHEHWE OMHOMHAIILHOTO pacmpeneneHus. Jlucnepcuss W CTaHIAPTHOE OTKIOHEHHE
reOMETPUYECKOI0 PACIIPENETICHNUS.

11 KJIACC

HepasenctBo UeObimépa. Teopema UeObiméBa. Teopema bepryiu. 3akoH Goabmmx
yucen. Beibopounslii Meton uccienoBanuidi. Beibopounsie xapakrepucTuku. OLeHUBaHUE
BEPOSATHOCTU COOBITUS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mMpocTEHIIMX TUIOTE3 C
MOMOIIIbIO U3yYEHHBIX pacIpe/leIeHHH.

HenpeprsiBHbIe ciydalinbie BenuauHbl. [Ipumepsl. OyHKINS IOTHOCTH BEPOATHOCTH
pacnpenenenusi. PaBHoMepHOe pacmpesiefieHHe U ero CBOWCTBA. 3aJayd, MPHUBOSIINE K



MOKA3aTeJIbHOMY paclpeeleHuI0. 3a1auu, NPUBOASIINE K HOPMAJIbHOMY PACIPEAECICHHUIO.
OyHKINA MIOTHOCTH BEPOSTHOCTH MOKA3aTENBHOTO pacmpeneneHus, GyHKIHS TIOTHOCTH
BEPOSTHOCTA HOPMAlIbHOTO pachpeneieHus. DyHKIMS TMIOTHOCTH W CBOMCTBa
HOPMAaJIBHOT'O pacIpeieseHus!.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPUBOIALINE K
pacnpenenenuto [lyaccona.

KoBapuanuss aByx ciy4ailHeix BenuuuH. KoadduimeHT nuHeHHON KOoppesiuu.
CoBMecTHbIE HAONMIONEHUS JIBYX BENHUYMH. BBIOOpOUHBI KOXDOUIIMEHT KOppesIuu.
Pasznuumne mexny JMHEHHOM CBS3bI0O M NPUYMHHO-CIEICTBEHHOM CBs3bl0. JIMHelHas
perpeccusi, MeTol HAMMEHBIIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD M CTATHUCTHUKA» (YIJIYBJEHHBIH YPOBEHbL) HA
YPOBHE CPEITHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

1) rpaKaaHCKOro BOCIMTAHUA:

chOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIIMK OO0YyYarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUHCKOTO OOIIEeCTBa, NPEACTaBICHHE O MaTeMaTHYECKHX
OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHUM, MPOUEAYP TPaKIAHCKOIO
oOmiecTBa (BBIOOPHI, OMPOCHI W JIPYroe), YMEHHE B3aWMOJCHCTBOBATH C COIUAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIMTAHUA:

c(hOPMUPOBAHHOCTh POCCUUCKOM Tpa)KJaHCKOW HWJIEHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUMCKOM MAaTeMaTHWKH, IIEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMaTHKOB M POCCHUMCKOM MAaTeMaTU4eCKOW IIKOJIBI,
WCIIOJIb30BaHUE ITHX JOCTIKEHUHN B IPYTUX HayKax, TEXHOJIOTHUAX, Chepax YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHME JIYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, c(HopMUPOBAHHOCTD
HPAaBCTBEHHOT'O CO3HAHUS, JOTHYECKOrO TOBEJICHUS, CBA3AHHOIO C IPAKTHYECKUM
IIPUMEHEHUEM JTOCTVKEHUN HAYKH U IEATEIIBHOCTBIO YUEHOI0, OCO3HAHHE JIMYHOI'O BKJIaaa
B [IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3¢TETHYECKOr0 BOCIIHTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKJIIOYas OCTETUKY MATEMaTH4YECKUX
3aKOHOMEPHOCTE, OOBEKTOB, 3a/Jay, PEIICHUH, pacCyXICHUH, BOCIPUUMYUBOCTH K
MAaTEMAaTUYECKUM aClEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHMSA:

chOpMHUPOBAHHOCTh YMEHHUSI TPUMEHSATh MaTEeMaTWYECKHE 3HAHWS B HWHTEpecax
3JI0pOBOT0 M Oe30macHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOUIEHUE K CBOEMY 3/10POBBIO
(3mopoBoe mUTaHWE, COANAHCUPOBAHHBIM PEXKUM 3aHATUW U OTAbIXA, pEryJsipHas
dbusnueckas aKTHBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHUE TPHU 3aHATUSX CIOPTHUBHO-
03JI0POBUTEIIBHOMN AEATEIIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpYyNy, OCO3HAaHWE IEHHOCTH TPYIOJIIOOHS, MHTEPEC K Ppa3IUYHBIM
chepam mnpodecCHOHAIBHOW  JESATENbHOCTH, CBA3aHHBIM C MaTeMaTUKoOW U eé
NPUIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oyaymiel mnpodeccuu u
peaIM30BbIBaTh COOCTBEHHBIE JKW3HEHHbIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTEeMaTHYECKOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH >KU3HH,
FOTOBHOCTh K AKTMBHOMY YYaCTHUIO B PELICHUM MNPAKTHUYECKUX 3aJa4 MATEMaTHUYECKOU
HaIIPaBJICHHOCTH,;



7) 3K0JIOTM4€CKOr0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphbl, TOHUMAHUE BJIUSHUS COIHUATIBLHO-
HKOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJAHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
rJI00AIbHOTO  XapaKTepa HSKOJOTUYECKUX TpoOJieM, OpHEeHTaluss Ha TPUMEHEHHE
MaTEMaTUYECKUX 3HAHUM JUIsl pEmIeHWs 3a7ad B O00JacTH OKPYXKAIOIIEH CpeIbl,
IJIAHUPOBAHUE TIOCTYMKOB M OIIEHKHM HMX BO3MOXHBIX MOCJICACTBUN ISl OKPYKAIOIIEH
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKU M OOIIECTBEHHOW MNPAaKTUKHU, MOHMMAHUE MaTEMaTHYEeCKONW HayKH Kak
cdepbl UeTOBEUYECKOM JETENbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PAa3BUTHUA
IMBWIN3ALIUM, OBJIQJICHUE S3BIKOM MAaTeMAaTUKM MU MaTeMaTUYECKOW KYJIbTYpOll Kak
CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIIECTBIIATH MPOEKTHYIO M UCCIIEI0BATEIIbCKYIO
JeATEeNIbHOCTh UHANBUIYAIHLHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jornyeckue aefcTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MAaTEMaTUYECKUX OOBEKTOB,
MOHSITUM, OTHOWICHUM MEXIy TMOHATUSAMU, (OPMYIUPOBATH ONPEACIICHUS TOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KiIaccUu(PUKAIMU, OCHOBAHUS Il 000OIIEHUS U
CpaBHEHUSI, KPUTEPUM TTPOBOJUMOrO aHAJIN3A;

BOCIIPUHHUMATH, (POPMYIUPOBATh M MPEOOPA30BLIBATH CYKICHUS: YTBEPAUTCIHHBIC H
OTpHUIIATENIbHbIC, €IMHUYHbIC, YACTHBIE U 00III1E, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOpPEUUs] B
(dakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKJCHUAX, MpeiaraTh KPUTCPHUH ISl BBISIBJICHUS
3aKOHOMEPHOCTEN U NPOTUBOPEYUH;

JienaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX Y WHJYKTHUBHBIX
YMO3aKJIIOYEHU M, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTh ~ CAMOCTOATENILHO  JIOKA3aTeJIbCTBA  MaTEMAaTHYECKUX  YTBEPXKICHHI
(OpsiMble W OT NPOTHUBHOIO), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpaTh Ccroco0 pemieHus: ydeOHOW 3ajlaud (CpaBHHUBATh HECKOJBKO BapHaHTOB
pelieHus, BBIOMpaTh HamOoJiee MOAXOMAIMMNA C Y4E€TOM CaMOCTOSATEIBHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBbie nccienoBarTe/ibCKue 1eMCTBUA:

WCIIOJIb30BaTh ~ BOINPOCHI ~ KaK  MCCIEAOBATEIILCKMH  HMHCTPYMEHT  IO3HAHWS,
dbopMyIHpOBaTh BOIMPOCH], (UKCHUPYIONIUE IPOTHBOpPEUHE, MPOOJIEeMy, YCTaHABIMBAThH
HCKOMOE ¥ TaHHOE, ()OPMHUPOBATH THIOTE3Y, ApPTYMEHTHUPOBATH CBOKO TIO3UITUIO, MHCHHE;



MIPOBOJUTH CAMOCTOSTEIHLHO CIUIAHUPOBAHHBINA JKCIIEPUMEHT, HCCICIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOro 00beKTa, IBJICHHS, MTPOIIECCa, BHISBICHUIO
3aBUCUMOCTEH MEKIy O0BCKTaMH, SBJICHUSMH, ITPOIICCCAMM;

CaMOCTOSITEILHO ~ (DOpMyIHUpOBaTh OOOOIIEHUS ¢ BBIBOABI IO  pe3yJbTaTraM
MPOBENEHHOTO HAOMIONCHHsSI, HWCCJICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH IMONYYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M O0OOIICHUH;

NPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE  TIpoliecca, a TakKe  BBIIBUTATH
MIPENTOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmeii:

BBIIBIIATH ACPUIIMTH HHPOpPMAIIUY, JaHHBIX, HCOOXOAUMBIX UISI OTBETA HA BOMPOC U
JUTSL PEIICHUS 3a1a49H;

BEIOWpaTh WHPOPMAIMIO W3 WCTOYHUKOB PA3JIMYHBIX THIOB, aHAJIU3WPOBATH,
CUCTEMATU3UPOBaTh W WMHTEPIPETUPOBATh WH(OOPMAITUIO Pa3IWYHBIX BUAOB U (HoOpM
MIPE/ICTABIICHUS;

CTPYKTYpUpOBaTh HH(pOpPMAIMIO, MPEACTaBIATh €€ B pa3IUYHbIX ¢opMax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HAIEKHOCTh WH(OPMAIMU 10 CaMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TeiCTBHUSI

Oo01mennue:

BOCIIpUHUMATh U (POPMYJTUPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSMHU H IICIISIMH
OOIIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHUS MO XOJy PEIICHHs 3a/ladl, KOMMEHTHUPOBATh TOTyYEHHBIN
pe3yIIbTaT;

B XO7I¢ OOCYXICHHUS 33]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI, IPOOJIEMBI,
pemaeMoi 3aj7adr, BBICKA3bIBAaTh HJICH, HAIICIICHHBIC HAa TOHWCK PEIICHUS, COMOCTABJIAThH
CBOM CYKIICHUS C CY)KICHHUSMHU JPYTUX yYACTHUKOB AHMANIora, OOHAPYKUBATh Pa3IHuue U
CXOJICTBO TIIO3WIIMK, B KOPPEKTHOW (¢opMe QGOopMyIUpoBaTh pa3HOIJIACHUS, CBOHU
BO3PaKCHUS;

NPEJCTABIIATh PE3Yy/IbTaThl PEIICHUS 3aaud, SKCIIEPUMEHTA, UCCIICI0BAHMUS, MMPOCKTA,
CaMOCTOATENFHO BBIOMpPATh (opMaT BBICTYIUICHUS C YYE€TOM 3aqad MPE3CHTAIUN |
0COOCHHOCTEW ayIUTOPHUH.

PerynsiTuBHbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eHCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/laud, BHIOUPATh CIOCOO PEIIeHUs] ¢ YUETOM
UMEIOIIUXCS  PECYpCOB W COOCTBEHHBIX  BO3MOKHOCTEW, apryMeHTUpOBaTh U
KOPPEKTUPOBATh BApUAHTHI pELIEHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJLJICKT:



BJIQ/IETh HAaBBIKAMU TI03HABATEIHHOUW pe(IEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEHCTBU W  MBICIUTENBHBIX TPOIECCOB, WX pPe3yJbTaTOB, BIAJETh CIOCOOAMH
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U Pe3yIbTaTa PEelIeHUs] MaTeMaTUIECKON 3a/1a4H;

OpEeaBUICTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a]1a4l, BHOCUTH
KOPPEKTUBbI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HallJIE€HHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIW M YCIOBUSM, OOBACHATH HPUYUHBI
JOCTHKEHHS WM HEJOCTHKEHHS Pe3yNbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAasl 1€SIT€IbHOCTD:

NOHMMAaTh U MCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHOW M MHAMBUYyaJbHON pabOTHI
IpU pelIeHUuH y4eOHBIX 3aja4, IPUHUMATh 11€Jbh COBMECTHOM AESITENbHOCTH, TUIAHUPOBAThH
OpPraHU3alMi0 COBMECTHOW paboOThl, paclpenensiTb BHABI paldOT, J10rOBapUBATHCH,
00CyXaTh MPOIIECC U PE3yIbTaT padOoThl, 0000IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4yacTBOBaTh B TpYNNOBBIX (opmax paboTel (0OCykaeHHus, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» U MHBIE), BBIIIOJHATH CBOK YacTh pabOThl U KOOPJIWHUPOBATH CBOU
JEHCTBHS ¢ IPYIMMH 4YICHaMH KOMaHbl, OLIEHWBAaTh KauyeCTBO CBOETO BKJIaJa B OOIIMIA
NPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBUSI.

HPEJMETHBIE PE3YJIBTATDBI

K koniy 10 kiacca o0ydaronuiicst Hay4uTCs:

CBOOOZHO OMEpUPOBaATh MOHATUSAMU: rpad, MIOCKUN Tpad, CBA3HBIM Trpad, MyTh B
rpade, 1eMnb, UK, 1ePEBO, CTETIEHb BEPIIMHBI, IEPEBO CIYYaHOTO IKCIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHSATUSAMU: CIyYalHBIA SKCIEPUMEHT (OMBIT), ClIydailHOe
COOBITHE, JIEMEHTApPHOE CIydallHOE COOBITHE (3JE€MEHTAPHBIA UCXO/1) CIYy4ailHOrO OIbITa,
HAXOJUTh BEPOATHOCTH COOBITHMI B OMNBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMY;

HaxXOJUTh U (OPMYJIMPOBATH COOBITUS: TIepeceueHrE, 00bEIUHEHUE JaHHBIX COOBITUH,
COOBITHE, MPOTHUBOMNOI0KHOE JaHHOMY, UCIIOJIb30BaTh AMArpaMMbl Diliepa, KOOPIUHATHYIO
OpSMYIO JJIs pElIeHMs 3a]ad, IOJb30BaThCA (POPMYJIONW CIIOKEHHS BEPOATHOCTEH aJis
BEPOSITHOCTEN IBYX U TPEX CIyYaWHBIX COOBITHIA;

ONEpUPOBATh MOHATUSIMU: YCJIOBHAs BEpPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYYallHOrO HKCIEPUMEHTa, HaXOJUTh BEPOSTHOCTHU
COOBITHI C TIOMOIIBIO MPaBUJa YMHOXEHUS, JIepeBa CIy4yalHOTO OIbITa, MCIOJIb30BaTh
dopmyny momHOU BeposiTHOCcTH, (opmyny baiteca mpu pemennn 3amad, ONpeAENATbh
HE3aBUCUMOCTb COOBITHIA 1O (POPMYJIE U 110 OPraHU3ALMH CIYYallHOI'O SKCIIEPUMEHTA;

NPUMEHATh W3y4YEHHbIE KOMOWHATOpPHBIE (OPMYJBI NJisi TEPEYUCICHUS 3JIEMEHTOB
MHO’KECTB, JJIEMEHTapHbIX COOBITUH CIIy4alHOro OIbITA, pELIeHUs 3ajad IO TEOpUu
BEPOSTHOCTEN;



CBOOOJIHO OMEPUPOBATh MOHATUAMHU: OWHAPHBIM CIy4aliHBINA OMNBIT (UCIBITAHUE),
ycHex M Hey/Jauya, HE3aBUCUMBIE HCIBITaHUSA, CEPUSl UCIBITAHUI, HAXOAUTh BEPOSTHOCTHU
COOBITHII: B CEpUU HUCIBITAHUM 10 MEpPBOro ycrnexa, B CEepUM HWCNbITaHUW bepHyiiu, B
OIIBITE, CBA3AHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEUYHON COBOKYITHOCTH;

CBOOOJIHO OMEpUpPOBATh TMOHATHSIMHU: ClydyailHas BEJIMYMHA, paCHpeeeHue
BEPOSTHOCTEW, JAMarpamMma  pacrpezelieHus, OuHapHas  ciydyaiilHas  BeJIWYMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE PacIpeieTICHUE;

ONEPUPOBATH MOHSITUSMH: COBMECTHOE paCIpeAeiIeHUE IBYX CIyYalHbIX BEIUYUH,
UCIIOJIb30BaTh TAOJIUIy COBMECTHOIO pPAaCHpENENeHUsl JIBYX CIyYallHbIX BEJIWYUH IS
BBbIICJICHUS pacIpe/iesieHns KaXI0M BETUUYUHBI, ONPEIeJICHUSI HE3aBUCUMOCTH CIIy4ailHBbIX
BEJIMYMH;CBOOOTHO OMEPUPOBATH TOHATHEM MAaTEMAaTHYECKOr0 OXHJIAHUS CIydalHON
BEIWYMHBI (pacnpenerneHys), MPUMEHATh CBOWCTBA MAaTEMAaTHYECKOTO OXUIAHUS IPHU
pEelIeHHH  3a7a4, BBIUMCIATH MAaT€MaTUYeCKOe  OXHJAHHE OWHOMHAJIBHOTO U
r€OMETPUYECKOT0 paclpeesieHuil; CBOOOJHO OINEpUPOBATh MOHATUAMM: JIUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHHWE CIIy4YalHON BEJIWYUHBI, MNPUMEHATh CBOMCTBA JIUCIIEPCHUU
ClIy4yallHOW BEIWYMHBI (pacnpenelieHus) MpU PElICHUH 3aJad, BBIYUCISTH JUCHEPCHIO U
CTaHJAPTHOE OTKJIIOHEHUE T€OMETPUUYECKOr0 1 OMHOMHUAJIBHOTO PACIPEAETEHUIA.

K koniy 11 kiacca o0ydaronuicst Hay4uTCs:

BBIYHCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKH TIO JAaHHOM BBIOOPKE U OIICHHBATh
XapaKTEPUCTUKU T€HEPATTbHONW COBOKYITHOCTH JIAHHBIX TI0 BEIOOPOYHBIM XaPaKTEPUCTHKAM.
OueHuBaTh BEPOATHOCTU COOBITHIA U MPOBEPITH MPOCTEHIINE CTATUCTUUYECKUE TUIOTE3HI,
NOJIb3YSICh U3YUYEHHBIMU paclpeeICHUSIMU;

MPUBOAUTH MPUMEPHI 33]1a4, IPUBOAIINX K [MOKA3aTEIbHOMY PaclpeeleHUI0, 3a/1a4,
NPUBOSIIMX K HOPMajdbHOMY pacnpeneneHuto. OnepupoBaTh MNOHITUSMH: (DYHKIIHS
IUIOTHOCTH  BEPOSTHOCTH  IIOKA3aTENbHOrO  pacrpeneneHus, (QYHKUUS IUJIOTHOCTH
BEPOSITHOCTA ~ HOPMAJILHOTO  pacrnpezesieHus, (QyHKIMS TIJIOTHOCTM UM CBOMCTBa
HOPMAJILHOTO  PaclpelleNICHUs;0npenensath  KOdPOUIMEHT JUHEHHON  KOppessiuu,
BBIOOPOUYHBIN KO3(DPHUIIMEHT KOPPEIISINH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | IIpakTHuyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThbI pecypesI
1 DJeMeHTHI Teopuu TpadoB 3
5 Cry4aiiHble OIBITHI, CIIydaifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOXECTBAMH U COOBITUSMHU.
3 CrnoxxeHue 1 yMHOKEHUE BEPOSTHOCTEH. 5
VYcnoBHas BeposATHOCTh. HezaBucumbie
COOBITUS
4 DJIeMEHThl KOMOMHATOPUKH 4 1
Cepuu nocrienoBaTeIbHbIX UCIIBITAHUH.
5 Ucnebitanus bepaymmm. Ciay4aiiHelii BEIOOp U3 5
KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BETUYUHBI U pacIpeIesICHUs 14 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KUIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakTnueckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
3aKoH OOJBIIMX YHUCET 5)
DneMeHThl MaTEMaTUYECKON CTaTUCTUKU 6
HenpepbiBHbIE CiTydaliHbIE BEIMUYUHBI
3 (pacnpeneneHus), MoKa3aTeIbHOE U 4
HOpMaJIbHOE paclpeaeieHUs
4 Pacnpenenenue Ilyaccona
5 CBs13bp MEX1y ClTy4yallHBIMU BEJTMUYMHAMU
6 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoibhbie
padoThbI

IIpakTHyeckue
padoThbI

Jlara
H3Yy4YeHHs

DJIEeKTPOHHBIE
mudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

['pad, cBs3HBIA rpad), mpencTaBieHUe 3aJa9u
¢ momouibio rpada

Cremnensb (BaJIGHTHOCTD) BepiIUHEL [1yTh B
rpade. Llenu u UKIIBI

I'padsr Ha mockocTu. JlepeBo ciy4aifHOTO
IKCIIEPUMEHTA

CrnyuaiiHble SKCTIEPUMEHTHI (OTIBITHI) U
Cly4alHbIe COOBITHS. DJIEMEHTapHBIC
cOOBITHSI (MCXOIBI)

BeposiTHOCTB cl1y4aifHOTO COOBITHSI.
BepostHOoCTH COOBITHII B OITBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAaPHBIMU
COOBITUAMU

BeposiTHOCTB clTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
COOBITUSIMH

[lepecedyenue, 00beTMHEHUE MHOKECTB U
COOBITHIA, TPOTUBOIIOIOXKHBIC COOBITHSI.
dopmyiia CI0KEHUS BEPOSITHOCTEN

VYcnoBHas BEpOATHOCTh. Y MHOKEHHUE




BeposATHOCTEN. POopMyra yCIOBHOMN
BEPOATHOCTH

VYcinoBHas BEPOSITHOCTh. Y MHOKEHUE

9 BeposiTHOCTEH. DopMyna ycIoBHOM
BEPOATHOCTH

10 ®dopMyIa MoJTHOW BEPOATHOCTH

11 ®opmyna baiteca. HezaBucumble coObITUS

12 KoMb6uHaTopHOE IPaBUIIO YMHOXKEHHUS.
[TepecTanoBku u (hakTopua

13 Yucno coueranmii. Tpeyronbauk [lackans

14 ®opmyna Ounoma HproToHa

15 KonTtponbnas padota Nel: "I'padpsl,
BEPOSITHOCTH, MHOXKECTBA, KOMOMHAaTOpHKA"
bunapHbI# CirydaliHBIN ONIBIT (MCTIBITAHUE),

16 ycnex U Heyaauda. HezaBucruMble HCIIBITAHUS.
Cepus HE3aBUCUMBIX UCHBITAHUI J10 IEPBOTO
ycrexa

17 Cepust He3aBUCUMBIX UCTIBITAHUH /10 IEPBOTO
ycrexa

18 Cepus He3aBUCUMBIX UCTIbITaHUIN bepHynnu

19 Crnyvaiinplif BBIOOp M3 KOHEUHOM
COBOKYITHOCTHU

20 [IpakTueckas paboTta ¢ UCHOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIUIL

91 Cnydaiinas BennunHa. Pacnpenenenue
BEPOSITHOCTEN. Jlnarpamma pacnpeneneHus

99 Onepauuu Haj cy4ailHBIMU BEIMUMHAMMU.

[Ipumeps! pactipenenenuii. bunapnas




cnyqaﬁHa;I BCINYHHA

23

I'eomeTprueckoe pacnpeeneHue.
bunomuaneHOE pacnpeneneHue

24

MaremaTnuecKkoe OXUAAHUE CIIydalHOU
Bea4rHbl. COBMECTHOE paclpeesIeHUE IBYX
CIIy4alHBIX BEJIMYNH

25

HezaBucumble citydaliHble BETUUYHUHBI.
CBolicTBa MaTEMaTHUECKOTO OKUIAHMS.
MaremaTudeckoe oXXuaHue OMHAPHOM
CIy4aitHOM BEJIUYUHBI

26

MateMaTu4eckoe OXXKUJaHue
FGOMeTpI/I‘-IeCKOFO nu 61/IHOMI/IaJIBHOFO
pacrpeneneHun

27

I[I/ICHepCI/ISI " CTAaHAAPTHOC OTKIIOHCHUC

28

Hucniepcust OMHAPHOU CITy4aiHON BETMYUHBI.
CaoiicTBa aucnepcun

29

MarteMaTH4ECKOE OXKUIaHHIE MMPOU3BCACHUA U
AUCIICPCHUA CYMMBbI HE3aBUCUMBIX CJ'Iy‘I&fIHHX
BCJIIMYHUH

30

Jucniepcust OMHOMHMAIBHOTO pacTpe/IeICHuSI.
[IpakTuyeckast paboTa ¢ HCIIOIB30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

31

Jlucriepcus U CTaHIAPTHOE OTKJIOHECHHE
F€OMETPUYECKOTO PACIIPEICICHHUS. .
[TpakTudeckas paboTa ¢ UCTIOIB30BAaHUEM
AIIEKTPOHHBIX TAOJIHUI

32

O060011eHHEe U cCUCTEMATH3AIMS 3HAHUN

33

Kontponbhas pabota No2: "Ucnbitanus




bepnymn. CinyyaiiHble BETMUUHBI U
pacnpeneneHus"

34

O0001IeHNE ¥ cCUCTEMAaTH3aLM 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nugposbie
n/n Tema ypoxa Beero Kontpoabupie | IpakTutieckue H3y4YeHHusi  oOpa3oBaTeibHbIE
padoThI padoThI pecypehI
1 HepasenctBo Uebnimena. Teopema YeOriiena. 1
Teopema bepaymum. 3akoH OOJIBITUX YKCET
5 HepagenctBo YeObimena. Teopema YeOblmena. 1
Teopema beprynu. 3akoH OONBIIUX YUCENT
3 HepasenctBo UeOnimena. Teopema YeOrbIiena. 1
Teopema bepaymum. 3akoH OOJIBITUX YKCEI
4 Br160opouHbIi METO UCCIIEI0BAHUIA 1
5 [TpakTrdeckast paboTa ¢ UCIOIH30BAHHEM 1
AIEKTPOHHBIX TAOJIHUIL
['enepasnbHast COBOKYITHOCTh M CITyJaitHast
BBIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU
6 xapakTepucTukamu. OLieHKa CPEeITHETO U 1
JIMCTIEPCUU TeHEPATIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTUK
I'enepasibHas COBOKYITHOCTB M ClIydaiiHas
BBIOOpPKA. 3HAKOMCTBO C BHIOOPOYHBIMHU
7 xapakrepucTukamu. OLeHKa CPEeIHETO U 1
JIMCTIEPCUHN TE€HEPATbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK
3 OrneHUBaHUE BEPOSITHOCTEH COOBITUI TIO 1
BEIOOpKE
9 Cratuctuueckas runoresa. [IpoBepka 1




MPOCTEHIINX TUTIOTE3 C MTOMOIIBIO CBOICTB
M3YYEHHBIX pacrpeesieHui

Craructuueckas runoresa. [Iposepka

10 MPOCTEUIINX TUITOTE3 C TOMOILBI CBOMCTB
U3YyUYEHHBIX pacIpeeeHnit

1 [IpaxkTrueckas paboTa ¢ UCTIOIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIT

12 IIpumepsl HENPEPBIBHBIX CIIyYalHbIX BEJIUYHUH.
@OyHKIMS IIOTHOCTH BEPOSTHOCTH
PaBHOMepHOE pactipenenenue. [Ipumepsr

13 3a/1a4, IPUBOIAIINX K MTOKa3aTEILHOMY U K
HOPMaJIbHOMY pacipeeIeHUsIM

14 @OyHKIMS IIOTHOCTH BEPOSATHOCTH
MOKAa3aTeIbHOTO paclpeaeeHUs

15 OyHKIHS TIOTHOCTH BEPOSTHOCTH
HOPMAaJIbHOI'O paclpeaeieHUs
[TocnenoBaTenbHOCTh OJUHOYHBIX

16 He3aBUCUMBIX coObITHI. [TpumMep 3a1aun,
NpUBOJAIICH K pacnpenenenuto [lyaccona

17 ITpakTHueckas paboTa ¢ UCIIOIb30BAaHUEM
AIIEKTPOHHBIX TAOJIUIL

18 KoBapuartust 1ByX Ciy4ailHbIX BETUYHH.
Koaddurment xoppensuun

19 CoBMmecTHBIE HAOIOEHUS IBYX BETUYHH

20 Bei6opounslii k03 HUIUEHT KOppensuu

21 Paznuuue Mexny JIMHEHHON CBS3BIO U
[IPUYUHHO-CJIEICTBEHHOH CBS3bIO

22 Jlunelinas perpeccust




HpaKTqucxas[ pa60Ta C UCIIOJIb30BAHUEM

23
AIEKTPOHHBIX TAOJIHUIL

24 [IpencraBieHre JaHHBIX C TOMOIIBIO TAOIUI] U
Jlarpamm, orucareibHas CTaTUCTUKA

o5 OnBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

26 Beruucnienue BeposTHOCTEH COOBITHII C
pUMeHeHHEM (popMyIT
Brruncnenue BeposiTHOCTEH COOBITHH C

97 MPUMEHEHHEM I'paUUECKUX METO/IOB:
KOOpPJIMHATHAS IpsMasi, 1epeBo, AuarpaMmma
Ditnepa

28 CrnyualiHble BETUYMHBI U pacipeiesICHUs

29 MaremaTruueckoe 0KUIaHuE CIIy4YaHOU
BEITNYUHBI

30 MaremaTuyecKoe 0KHIaHUE CIIyYalHOU
BEJINYUHBI

31 KontponbHas padota: "BeposTHOCTh 1
craTuctuka"
Beruucnenue BeposTHOCTEH COOBITHII C

32 npuMeHeHneM GopMyIl U rpaduyecKux
METO/IOB
Breruucienue BeposSTHOCTEH COOBITHH C

33 npuMeHeHHeM GopMyIT U rpaduaecKux
METOJI0B
CrnyualiHble BEJIMYMHBI U PaCIPEICIICHUS.

34 MaremaTruyeckoe OKHIaHuE CIIydyalHOU

BCJINYHHBI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







MMPOBEPSAEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJIbHON TPOI'PAMMBI

10 KJIACC
Kon
IIpoBepsiemble npeaMeTHbIE pe3yJabTaThl OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
HPOBEPSEMOTO NPOrpamMMbl CpeJHero oduero 0opa3oBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTath ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh MOHATUSAMH: CpeaHee apudmeTudyeckoe, MeauaHa, HauOoJbIIee,
' HaMMEHbIIIee 3HAUCHHUE, Pa3MaX MacCUBa YMCIIOBBIX JaHHBIX
OnepupoBath MOHATUSMU: CIYYaWHBIA DKCIEPUMEHT (OMBIT) M CIlydyaifHOEe COOBITHE,
6.3 JJIeMEHTapHOE COOBITHE (PJIIEMEHTApHBIM MCXOMA) CIy4alHOTO OIMbITa; HAXOIUTh
' BEPOSITHOCTH B OIBITAX C PABHOBO3MOXXHBIMH CIyYaWHBIMU COOBITHSIMHU, HAaXOJWTh U
CpPaBHUBATh BEPOATHOCTU COOBITUHN B M3YUEHHBIX CIy4alHBIX SKCTIEPUMEHTaX
Haxomuts u hopmynrpoBaTh COOBITHS: TIepeceueHre U 00bETUHEHUE JAHHBIX COOBITUH,
6.4 cOOBITHE, MTPOTUBOTIONIOKHOE TAaHHOMY COOBITHIO; MOJIH30BAThCS AUArpamMmamu Jiiepa
1 GOpPMYIIOH CIIOKEHUSI BEPOSATHOCTEH MIPH PEIICHUH 3329
6.5 OnepupoBaTh MOHATHSMHU: YCIOBHAs BEPOSTHOCTHh, HE3aBHUCUMBIE COOBITHS;, HAXOIUTh
' BEPOSITHOCTH C MIOMOIIBIO MTpaBUjIa YMHOXKEHUS, C TOMOILBIO IEpEeBa CIy4YalHOTO OTBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MIPABUIIO YMHOXKEHHUS MIPH PEIICHUN 3a]1a4
OnepupoBaTh MOHITUSMH: HCIBITAHUE, HE3ABHCUMBIE HCIIBITAHUS, CEpUs HCIBITAHUM,
6.7 ycnex M Hey/aya; HaXOAUTh BEPOSITHOCTH COOBITUM B CEPUU HE3aBUCHUMBIX HCIIBITAHUN
JI0 TIEPBOTO ycIiexa, HAXOAUTh BEPOATHOCTH COOBITUI B CEpUU UCTIBITaHUM bepHyu
6.8 OnepupoBarb MNOHATUSIMU: Ciy4yallHas BEJIWYMHA, pPACHpelesieHUe BEpPOSITHOCTEH,
' JuarpaMmma pactupeacsieHus
11 KJIACC
Kon
IIpoBepsiemble mpeAMeTHbIE Pe3yIbTAThI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHO
TPOBEPAEMOTO NPOrpaMMbl CpeiHero o0ero oopa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSTHOCTH 3HAYECHUM CIIy4ailHON BEJIWYHUHBINIO PACHPEACICHUIO WA C
' HOMOILLIO JHArPaMM
OnepupoBath MOHATHEM MATEMATUYECKOTO OXKUJAHUA, MIPUBOAUTH MPUMEPHI TOTO, KaK
5.2 MPUMEHSAETCSI ~ MaTEMaTUYECKOE  OXKHMJAHUE  CIydyalHOW  BENWYUHBL, HAXOIWTh
MaTeMaTHYECKOE OXKUAAHUE M0 JAHHOMY pacIlpeaesIeHUIO
5.3 Nmetp npencTaBieHre 0 3aKOHE OOJIBIITUX YHCETT




5.4 Nwmets npeacraBieHne 0 HOPMaJIbHOM PaCIpEACIICHHN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kox IlpoBepsiemMblii 3jieMEHT COePKAHMS
6 Teopust BEepOATHOCTEN U CTATUCTUKA
[IpencraBneHue naHHBIX ¢ MOMOILIBI0 Tabmui U guarpamMM. Cpeanee apupMeTHueckoe, MeAHaHa,
6.1 | HamOosplee ¥ HAUMEHbBIIIEE 3HAYCHUS, pa3Max, JUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHHE YUCIIOBBIX
HabopoB
CrnydaifHple SKCIIEpUMEHTHI (OTIBITHI) U CIy4alHbIE COOBITHS. DJIEMEHTApHbBIE COOBITHS (MCXOIBI).
6.2 BepositHocTh ciywyaiiHoro coObiTHs. bau3ocTh yacToThiM BepoATHOCTH coObITuid. CiydaiiHble
' OMBITHl C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU. BeposTHOCTH COOBITHII B OIBITaxc
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU
6.3 Onepanuu Haa COOBITHAMH: TIepecedeHHe, OObeAMHEHHE, NPOTHUBOIMOIOKHBIE COOBITHS.
' Juarpammel Ditnepa. @opMyiia CI0KEHUS BEPOATHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEPOATHOCTEW. JlepeBO CilydallHOrO 3KCIEpUMEHTA.
' dopmyna monHOK BeposTHOCTH. He3aBucuMbIie cOOBITHS
6.5 Komb6unatopHoe mpasuino ymHOXeHUs. IlepectanoBku u (daktopuan. Yucno couyeTaHHi.
' Tpeyronbuuk [lackana. @opmysna Ounoma HeroToHa
6.6 bunaphblii ciyyaliHbli ONBIT (MCHBITaHKE), yceX U Heynada. HesaBucumelie ucnbitanus. Cepust
' HE3aBHCHMBIX UCIIBITAHUHN A0 nepBoro ycnexa. Cepus He3aBUCUMBIX McTbITaHUM bepHym
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTtHOocTed. Jlmarpamma pacnpeneneHusi. [Ipumepsr
' pacrpezieieHHi, B TOM YHCJIE TEOMETPUUECKOSH OMHOMHUATBHOE
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
5 Teopust BepOATHOCTEH U CTATUCTHKA
UucnoBble XapaKTEPUCTUKM CIIy4alHbIX BEJIMYMH: MATEMaTUYECKOE OKUIAHHUE, NUCIEPCHUs U
CTaH/IapTHOE OTKJIOHEHHUE. [Ipumepbl IpUMEHEHHS] MaTEMAaTUUYECKOIO OXKHUIAHUS, B TOM YHUCIIE B
5.1 3aladyaX U3 TIOBCEJIHEBHOM JKM3HH. Marematudeckoe OXHAaHue OWHApHOW CITy4aiiHOM
BEJIMYMHBL. MaTemaTuyeckoe OXUJAaHUE CYMMBl CIIy4dalHbIX BeIUMYMH. MaremaTudeckoe
OKUJAaHHUE U JUCTIEPCUS TEOMETPUUYECKOr0 U OMHOMUAIBHOTO paclpeaesieHui
5.9 3akoH OOJNBIIMX YHCEN M €ro poyib B Hayke, mpupoje u oluiectBe. BbIOOpouHBId MeTOn
' HCCIIeTOBAHUIA
5.3 [Ipumepsl HENMpEPBIBHBIX CIy4alHbIX BeJMUYMH. [IoHATHE O MIIOTHOCTH pacmpenesieHus. 3aaauu,
' MPUBOJALINE K HOPMAJIbHOMY pactipesiesieHuto. [IoHsiTHe 0 HopManbHOM pacnpeesieHuu




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJILHOI
HPOI'PAMMBI CPEJHEI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM Pe3yJIbTATaAM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0011ero oopa3zoBaHus

Bnagenne MeromaMm J0KA3aTeNbCTB, QJITOPUTMAMHU pEUICHMs 3a1ad; YMEHHUE
dbopMynupoBaTh U ONEpPUPOBATH NOHATUSIMH: ONpEJEICHHE, aKchuoMma, TEeOopeMma,
CJIEJICTBHE, CBOWCTBO, NPU3HAK, JOKa3aTEIbCTBO, PABHOCHIBHBIE (HOPMYIHPOBKH;
IIPUMEHSTDH UX; YMEHUE GOPMYIUPOBATH 0OPATHOE U MPOTUBOIIOJIOKHOE YTBEPKIIEHUE,
IPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, MCIONB30BATh METOJ MaTeMaTHUECKON
MHAYKIWW; TPOBOAMUTDH JAOKA3aTEJbHbBIE PACCYKACHUS MIPU PELICHUH 3aJ]1a4, OLICHUBATh
JIOTUYECKYI0 IPAaBUIBHOCTb PACCY)KIEHUH; YMEHHE OIEpUPOBATH IMOHATUSAMU:
MHO’KECTBO, IIOJIMHOKECTBO, OIEpallMy HaJ MHOXECTBAMM; YMEHHME HCIIOJIb30BaTh
TEOPETUKO-MHO>KECTBEHHBIHN amnmnapaT JJs ONHUCAaHUs PEAJIbHBIX IPOLECCOB U SBJICHUN
U TpU pEUIeHWH 33a7ady, B TOM 4YHUCIE M3 JAPYIMX Y4YEeOHBIX INpPEIMETOB; YMEHHE
ONEepUpOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha IMIOCKOCTH;
YMEHHUE 3aJaBaTh M ONUCHIBATh I'padbl pa3IMYHBIMKU CIIOCO0AMU; UCII0JIB30BaTh Ipadbl

IIpU pCUICHUHA 3aJa4

YMeHue onepupoBaTh MOHSATHSMHU: HATypajibHOE YUCIO, I€JI0€ YHUCIO, CTENEHb C
LEeNbIM II0Ka3aTeleM, KOPEHb HaTypaJlbHOM CTENEeHM, CTENEeHb C palMOHaJIbHBIM
[I0Ka3aTeJeM, CTENeHb C JCHCTBUTEIbHBIM IIOKa3aTeseM, JiorapupM 4Yucia, CHUHYC,
KOCUHYC U TaHT€HC MTPOU3BOJIBHOTO YMCIIA, OCTATOK IO MOYJIO, PALIMOHAIBHOE YHUCIIO,
UppALMOHANIBHOE YHUCJIO, MHOXECTBA HATYpPaJIbHBIX, LEJbIX, palMOHAIbHBIX,
JIEUCTBUTEINIbHBIX UYMCEJ; YMEHUE HMCIOJIb30BaTh MPU3HAKU ACIUMOCTH, HAUMEHbIIHNM
o0l nenurens U HaMMEHbIIee 00IIee KpaTHOe, alropuT™M EBKIuaa mpu pemieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU IMO3UIMOHHBIMU CHCTEMaMHU CUUCJICHUS; YMEHHE
BBITIOJTHATH BBIYUCIICHUE 3HAUEHU M MpeoOpa3oBaHMs BBIPAKEHUU CO CTEMEHSMH U
norapu@mamu, TNpeoOpa3oBaHUs JPOOHO-PALIMOHANBHBIX  BBIPDAKEHUH; YMEHHE
OTepUpoOBaTh TMOHATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdeckas Mporpeccus,
reoMeTpuuecKkas mnporpeccus, 0€CKOHEUHO YObIBalOIlas reoMeTpuiecKasi porpeccus;
YMEHHE 3aJaBaTh IOCJIEOBATEILHOCTH, B TOM 4YHCIIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh IMOHATUSMU: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE

KOMIIJICKCHBIC 4YHCJIa, MOAYJIb W aApPrymMCeHT KOMIIJICKCHOI'0O 4YHClia, (1)0pMa 3aIlIuCcu




KOMIUIEKCHBIX YHCeNl (reoMeTpuuecKas, TPUTOHOMETpPHYECKas W alreOpanyeckas);
YMCTb IMPOU3BOAUTH apI/I(bMeTI/ILICCKI/IC ﬂeﬁCTBHﬂ C KOMIUICKCHBIMHU YHCJIaMH,
MNPUBOAUTL NPUMEPHI UCITOJIB30BAHUA KOMIUICKCHBIX YHUCCII; OIICPUPOBATH MOHATUAMMU!

Matpuna 2x2 u 3x3, onpeaeuTeslb MaTpUIlbl, FEOMETPUUECKHUIN CMBICIT OTPEISTUTENS

YMeHue onepupoBaTh MOHATUAMU: PALIMOHANIbHBIE, UPPALIMOHATIbHBIE, IOKa3aTebHBIC,
CTETNIeHHBIE, Jorapu(MUUecKue, TPUTOHOMETPHUUECKUE YPaBHEHUS U HEPAaBEHCTBA, MX
CHUCTEMbl; YMEHHME  ONEPUPOBATH  MOHATUSAMM:  TOXKAECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPaBHEHUH U HEPaBEHCTB,
PaBHOCUIILHOCTh YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHME peIlaTh YpaBHEHUS,
HEPABEHCTBA M CHCTEMbl C TIOMOIIBIO Pa3WYHBIX MNPUEMOB; pElIaTh ypaBHEHUS,
HEPAaBEHCTBA M CHCTEMBbl C MMapamMeTpoM; MPUMEHSATh YpaBHEHHUS, HEPaBEHCTBA, HX
CUCTEMBI JJI pellIeHrs] MaTeMaTHYeCKUX 3ajay U 3ajia4 U3 pa3judHbIX 00JacTei HayKu

Y peajbHOMU KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTH (DYHKIUH, MEPHOAMYHOCTH
(GyHKIMHU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (YHKIIHH,
HauOoJplllee W HAaWMEHbIEe 3HA4YeHHUS (YHKIMM HAa TPOMEKYTKE, HEIpephIBHAsS
¢GyHKIUS, aCUMOTOTH Tpaduka (QYHKIUHM, NEpBas U BTOpas MPOU3BOJIHAS (YHKLUH,
reoMeTpUYeCKUi U PU3NUECKUN CMBICI MPOU3BOIHOM, TEpBOOOPa3Has, ONpeIeIEHHBIN
MHTErpaj; YMEHHE HaXOJIUThb ACHUMMOTOTHl Tpaduka (YHKIUH, YMEHHE BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU (YHKLUH, HAXOIAUTh
ypaBHEHME KacaTelbHOM K rpaduky (QyHKIUM; yMEHHE HAaXOJUTh IPOM3BOJIHBIE
AJIEMEHTApHBIX (DYHKIMHA; yMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO JUISI MCCIEIO0BaHUA
GyHKIMNA, HaXOAWTh HAWMOOJBIINE W HAWMEHbIIWE 3HA4YeHUs (QYHKIUNA;, CTPOUTH
rpa@uKd MHOTOWIEHOB C HCIOJB30BaHHEM ammapaTa MaTeMaTHUYECKOro aHallu3a;
IMPUMEHSTh MPOU3BOAHYIO JUIsl HAXOXICHHUS HAWIY4IIEro PEelIeHUs B NPUKIATHBIX, B
TOM YHCJI€ COIUATEHO-DKOHOMHUYECKUX M (PU3UYECKHX 3a/1a4ax; HaXOAHUTh IUIOUIAIU U
00BEMBI (GUTYp C MOMOLIBIO MHTErpaja; MPUBOJIUTH IMPUMEPHl MaTEMaTHUYECKOTO

MOJICIIUPOBAHUS ¢ TOMOIIBIO AU (depeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBaTh IMOHATUAMHU: Tpaduk GyHKIUH, oOpatHas (yHKIMA,
KOMIO3ULUS (PYHKIMH, JuHEeHas (yHKIMA, KBaapaTUuHast (QyHKIMSA, paloHaJIbHas
byHKUuMsA, CcTemeHHas (QyHKIMS, TPUTOHOMETpUYECKHe (QYHKIHMM, OOpaTHbIE
TPUTOHOMETpHUYECKHe (YHKIMH, TIOKa3aTeldbHass M JorapudmMuueckas QyHKIHU;
YMEHHE CTPOUTh TpadUKd WU3YyYeHHBIX (QYHKIHHA, BBHINOIHATH NPeoOpa3oBaHUs
rpadukoB (YHKIMA, MCIOJNBb30BaTh TpaduKu I M3YyYEHUS TPOLECCOB U
3aBHCUMOCTEH, MPH pEIIeHWH 3aJady M3 JPYrHX Y4eOHBIX MPEeIMETOB W 3alad W3

peaHLHOfI JKU3HHU, BbIpAXKATH (1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKIY BCIMYUMHAMU,




HCIIOJIb30BaTh CBOMCTBA U rpaduku QYHKIMM AJIs pelieHusl ypaBHEHUN, HEPaBEHCTB U
3aJad C MapaMeTpaMmu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA

pELICHUI ypaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue peiate TEKCTOBBIE 3a/1aUd Pa3HbIX TUIIOB (B TOM YMCJIE HA MIPOLIEHTHL, 1OJIU U
YacTH, Ha JBMKEHHE, pabOTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a/1a41 U3 00JacTH
yIOpaBlIeHUs] JIMYHBIMM W CEMEWHBIMH (UHAHCAMHU); COCTABISATH BBIPAKECHHUS,
YpPaBHEHUS, HEPABEHCTBA W HX CHUCTEMBl II0 YCIOBUIO 3aJayd, HCCIEA0BATh
NOJYyYeHHOE pELIeHHEe M OLIEHWBATh IPaBIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHUE
MOZEJIMPOBATh PEajbHbIE CUTYallMM HA S3bIKE MATEMATUKHU; COCTABIIATH BBIPAKEHHS,
YpaBHEHUSA, HEPABEHCTBA W HX CHUCTEMBl II0 YCIOBUIO 3aJayd, HCCIEN0BAThH
IOCTPOCHHbIE MOJIENIM C HCIOJb30BAaHUEM ammapara aiareOpbl, UHTEPIPETUPOBATH

MOJIy4YEHHBINA Pe3yJabTaT

YMeHue onepupoBaTh MOHIATUSIMU: cpefHee apudmMeTndyeckoe, MeauaHa, HaubobIee
Y HauMEHbIlIee 3HAUYECHMs, pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHUE YHCIOBOTO
HaOopa; yMEHHE HU3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMAIUIO, TPEACTABICHHYIO B
TabnIuIax, Ha Auarpammax, rpadukax, OTpaXkarIlyl CBOMCTBA PeabHbBIX MPOIECCOB U
SIBIICHUI; TIPEACTABIATh HH()OPMAIMIO C TIOMOLIBIO TAaOJIHIl ¥ JUAarpaMM; HCCIEI0BATh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHUCJI€ C NpPUMEHEHHEM TpaduuecKux METOJIOB U
ANIEKTPOHHBIX CPEACTB; TrpaUueckd HCCIENOBaTh COBMECTHBIE HAOMIOACHUS C

MNOMOIIBIO JUATr'pAaMM paCCCUBAHUA U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh TMOHATHAMH: CIIyJalHBIA OIBIT W CiIydallHOe COOBITHE,
BEPOATHOCTh  CIIYYaHOTO  COOBITUS; YMEHHE  BBIYUCIATH  BEPOSITHOCTH  C
WCIIOJIb30BaHUEM Tpa@UuecKuX METOMIOB; MPUMEHSTh (OPMYJIBI CIOKCHUS W
YMHOXXEHHSI BEpPOSTHOCTEH, (popmyny mosHOW BeposTHocTH, (Gopmyny beprysmm,
KOMOMHATOpHBIE (PaKTBl M (HOPMYIIBI; OIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHH;
yMEHUE  ONEpUpOBaTh  TMOHATHUAMH:  CiIydyailHas  BENWYMHA, paclpeeicHue
BEpPOSITHOCTEH, MAaTeMaTUYECKOE OXKUJAHUE, UCIIEPCUs U CTaHIAPTHOE OTKIOHEHUE
CIy4aifHON BENWYMHBI, (YHKIUH pACTIpECsiCHUsT M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO W HOPMAJBHOTO paCHpeAesieHU; YMEHUE MCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeneNeHuil Uid pelieHus 3a/ad; 3HAKOMCTBO C TOHSATHSMU: 3aKOH
OOJIBIINX YHCEN, METOJbl BHIOOPOUHBIX HCCIENOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OONBIIMX YHCEN B MPHUPOAHBIX U OOIECTBEHHBIX SBICHUSX;
YMEHHE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTAHOBKA, YMCIIO COYCTAHUN, YHCIIO
MepecTaHoBOK; OWHOM HpBIOTOHA; yMEHHE NPUMEHITh KOMOHWHATOpPHBIE (aKThl H
pacCyXIeHus I PpeIIeHUs 3a/1ad; OLEHHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA,

COCTaBJIATh BEPOSITHOCTHYIO MOJENIb U HHTEPIIPETUPOBATH IMOJTYUYEHHBIN pE3yJabTaT




YMeHue onepupoBaTh IOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYHMHA YIUIA, IUIOCKUM YIroJI, IBYI'PAaHHBIN Yroj, TPEXIPAaHHBIA yrod,
CKPCIIMBAIOIINECA MNPAMBIC, MNAPAJUICIbHOCTh W MEPICHAUKYIIAPHOCTL MNPAMBIX U
IJIOCKOCTEM, YroJl MEKY IIPMBIMH, YTOJI MEXKAY NPAMOU U IUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHU, PaCCTOSIHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pacCTosAHUC MCKAY IUIOCKOCTAMH, YMCHHC HUCIHOJb30BATh IIpU PCIICHUU 3alday
U3y4eHHbIE (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOIEero MUPa; CTPOUTH MATEMATUYECKUE MOJEIIN C ITOMOILBIO T€OMETPUIECKUX

MOHSITHUI U BCJIMYHH, pCIIaTb CBA3aAHHBIC C HUMHU IIPAKTUYCCKUC 3a1a4U

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPBI, 00BEM (HUTYPBI, MHOTOTPaHHHUK,
MPaBUJIbHBIM MHOTOTPAHHUK, CEU€HUE MHOTOTpaHHUKA, Ky0, Mapajiesenurie]], Ipu3mMa,
nupamujia, Gurypa v moBepXHOCTh BpallleHus!, WINHIP, KOHYC, map, cdepa, Iomaib
cdepsl, MIOIA b MTOBEPXHOCTH MUPAMU/bI, IPU3MBbI, KOHYCA, IWINHIPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO Tapajulesienunena, TUpaMubl, TPU3MBbl, HWIMHIpA, KOHYyca, IIapa,
pa3BEpTKa IOBEPXHOCTH, CEUEHHUS KOHyca M IWIMHAPA, MapajyielbHbIE OCH WIN
OCHOBAHMIO, CEUEHHWE Iapa, IUIOCKOCTh, Kacaromasicsi cdepsl, HUIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUYEHHE MHOTOTPAHHUKA, W300pa)kaTb MHOTOTPAHHUKHU, (UTYPHI U
MIOBEPXHOCTHU BpAILEHNUs, UX CEYEHHS], B TOM YHCJIE C TIOMOILBIO dJIEKTPOHHBIX CPEJICTB;
YMEHHE  TPUMEHSATh  CBOMCTBA  I€OMETPHUYECKHMX  (UIyp,  CaMOCTOSTEIHHO
dbopMynupoBaTh OMPEEICHNUS U3yIaeMbIX (PUTYP, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
MpHU3HAKax TeoOMEeTpHuUecKux (uryp, oOOCHOBBIBATH WM OMPOBEPraTh HX; yMEHHE
MPOBOANUTH Kiaccudukanuioo (Uryp 1O Ppa3IuyHbIM MpU3HAKaM, BBIMOIHATH

HGO6XO,I[I/IMI>IC JOIMOJHUTEIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHSATUSIMU: [JBIKEHHE B TMPOCTPAHCTBE, MapalieIbHbIN
MEPEHOC, CUMMETPHUSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue
noo0us, mogo0HbIe (GUTYPHI; YMEHHE PACMO3HABATh PAaBHBIE U MOAOOHBIE (HUTYPHI, B
TOM 4HCIE B TNPUPOAE, HCKYCCTBE, apXMUTEKTYpe; HCIOJIb30BaTh TI'E€OMETPHUYECKHE
OTHOIIECHHUS TpU PELICHUH 3a7a4; HaXOAUTh T€OMETPUUECKUE BEIUYMHBI (JITTMHA, YTOJl,
IUI0INAAb, 00BbEM) IIPU PEILICHUM 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U U3 peabHON
JKU3HU; YMEHHME BBIYMCIIATH T€OMETPUYECKUE BEIMUYMHBI (IUIMHA, yrojl, IUIOUIalb,
00BEM, IUIOIAAb MMOBEPXHOCTH), UCHOJb3Yd M3ydyeHHbIE (OPMYJIBI U METOJIbI, B TOM
qucie: IUIOMAAb IOBEPXHOCTH MHMpaMHbl, NPU3MBI, KOHYCa, LWIMHIPA, IJIOLIALb
chepsl; 00bEM Kyba, MPAMOYTOJIBHOIO Mapajjenenunesna, HTUPaMUIbl, PU3MBI,

IIMH/IpA, KOHYCa, [1apa; YMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOI00HBIX QUTYp

12

YMmenune ONCpHUPOBATh MOHATHAMHU: MPAMOYroJIbHasd CHUCTEMA KOOpAWHAT, BEKTOP,

KOOpAWHATBI TOYKHU, KOOPAWHATEI BEKTOpPA, CyMMa BCKTOPOB, IMPOU3BCACHHUE BCKTOPA




Ha YHWCIIO, pPa3jiOKECHHE BEKTOpa IO 0a3ucy, CKaJsIpHOE IMPOU3BEICHHE, BEKTOPHOE
MMPOU3BCACHUC, YrojJ MCXKAY BCKTOpaMHU, YMCHHC MHCIIOJIbB30BaTh BeKTOpHBIfI u
KOOpZ[I/IHaTHI)H\/JI MCTO HJIsA PCHICHUA FCOMCTPHUYCCKUX 3ada4d U 3aaa4 APYTux y‘-Ie6HI)IX

IIPEAMETOB

13

YMenue BLI6I/IpaTL HO,[IXOI[SIH.IPIIZ METOJ JJId pCIICHUA 3aJa4l; TIOHMMAHUC 3HAYNMOCTHU
MAaTEMaTUKU B U3YUCHUU NIPUPOAHBIX U OGH.ICCTBGHHBIX IponecCoB u HBHGHHﬁ; YMCHHC
pacno3HaBaTb MPOSABJICHUC 3dKOHOB MATCMATUKHM B HCKYCCTBC, YMCHHC IIPUBOJAUTH

MMPUMCPLI MATEMATUUICCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ u MHpOBOﬁ MaTeMaTH4eCKOM HayKHU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kox | IlpoBepsieMblii 3j1eMeHT COAepP:KAHUS
1 Uwucna v BBIYUCICHUS
1.1 | HarypanbHble u 1enbie yncia. [IpU3HaKH AETUMOCTH IIEJIBIX YHCEIT
12 Pammonaneubie umcima. OOBIKHOBEHHBIE W JIECSATHYHBIE JOpPOOH, TIPOIEHTHI, OCCKOHEYHBIC
' MIePUONIECKHUE TpoOH
13 Apudmernyeckuil KOpeHb HaTypaslbHON cTeneHu. JleHcTBusS ¢ apupMeTHYECKUMH KOPHIMH
' HaTypaJabHOMN CTEICHU
1.4 | Crenens ¢ uenbim nokasaresnem. CTEHeHb ¢ pallMOHaIbHBIM MOKa3aTeneM. CBOWCTBA CTEIICHH
15 CuHyc, KOCHMHYC M TAaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YHCJIOBOTO apryMeHTa
1.6 | Jlorapudwm umcna. JlecssTHuHbIe U HATYpaTbHbIE TOrapU(GMBbI
JlelicTBUTENbHBIE YHUClAa. ApH(PMETHYECKHE Olepalud C JICHCTBUTEIBHBIMA  YHCIAMH.
1.7 | TlpubnwkEéHHbIE BBIYMCICHWS, TPaBUIa OKPYIJICHWS, TPUKHIKA W OIEHKa pe3yibTara
BBIYMCIICHUI
1.8 | [IpeobOpaszoBanue BBIpAKEHUI
1.9 | KomrutekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | Lensle u 1poOHO-paliOHANIBHBIE YPABHEHHUS
2.2 | NppauyioHalibHbIC YPaBHEHHS
2.3 | TpUroHOMETPHYCCKUE YPABHCHHS
2.4 | TlokasaTeNbHBIE M JIOTAPH()MUUECKHE YPABHEHUSI
2.5 | Iesbie U APOOHO-PALIOHATIbHBIE HEPABEHCTBA
2.6 | HppanroHalibHbIE HEPABEHCTBA
2.7 | Toka3aTeNbHbIE U JIOTapU(PMHYECKHE HEPABEHCTBA
2.8 | TpUroOHOMETPHUYECKUE HEPABEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHCHHI M HEPABCHCTB
2.10 | YpaBHeHusl, HEPAaBEHCTBA M CHCTEMBI C TIApAMETPAMH
2.11 | Marpuna cucteMbl THHEHHBIX ypaBHEHUH. OnpeeauTe b MATPULIBI
3 OyHKIMK U TpaduKH
3.1 | ®ynkmwms, crmocobbl 3amanmst GyHkuuu. ['paduk ¢yskumu. B3anmaO 00paTHBIE (DYHKIHH.




Yérnple u Heu€THble pyHKuuu. [lepuoanueckue GyHkuu

Obnacte omnpeneneHuss U MHOXeCTBO 3HadeHU Qynkuuu. Hymu ¢ynxmun. IIpomexyTku

3.2 | 3HAKOMOCTOSIHCTBA. [IPOMEKYTKH MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl W MHHHUMYMBI
¢bynkuuu. Hanbonpiiee u HauMeHsblee 3Ha4eHNe GyHKITMH HA TTPOMEKYTKE

33 Crenennas (yHKIMS C HATYpaJIbHBIM | IIEJIBIM MOKa3aTeaeM. E€ cBoiicTBa u rpaduk. CBoicTBa U
' rpauK KOpHs N-0i CTEeNeHH

3.4 | TpuronomeTpuyeckue HYHKIUH, HX CBONCTBA U rpaduKu

3.5 | [okasatenpHas u Torapudmudeckas GyHKIMH, KX CBOMCTBA U rpaduKu

36 Touku paspeBa. AcuMnToThl rpaduxoB QyHKimid. CpoiicTBa (YyHKIHMA, HENPEpPHIBHBIX HAa
' OTpe3Ke

3.7 | IocnemnoBaTeNnbHOCTH, CIIOCOOBI 33IaHUs MOCIIEI0BATEIBHOCTEH

3.8 | Apudpmernueckas u reoMeTpuueckas nporpeccud. opmyrna CI0KHBIX MPOIEHTOB
4 Hauana maTemMaTuueckoro aHaimsa

4.1 | Tlpowssoxnast ¢pyHKImH. [IpOU3BOAHBIC dJIEMEHTAPHBIX (DYHKITHI

42 [lpumeHeHne MPOM3BOAHOM K HCCIIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh U 3IKCTPEMYMBI.
. HaxosxneHne HauOombIero 1 HAMMEHbIIETo 3HaYeHNs (PYHKLUU Ha OTpE3Ke

4.3 | IlepBooOpasnas. Materpan
5 MHokecTBa 1 JOrHKa

5.1 | MHoxecTBO, onepaiuy HaJl MHOKecTBamu. JlnarpamMmbl Ditnepa — Bexna

5.2 | Jloruka
6 BeposTHOCTh M cTaTUCTHKA

6.1 | OnucarenbHas cTaTHCTHKA

6.2 | BeposiTHOCTB

6.3 | KombOunatopuka
7 | T'eomerpus

7.1 | ®urypsl Ha MIOCKOCTH

7.2 | TlpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOrOrpaHHHUKH

7.4 | Tena v MOBEPXHOCTH BPAIIECHHS

7.5 | KoopauHATBI U BEKTOPHI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 151325621799860972593249704829105498913750279381
Bnaneney Konocosa TaTeAHa MaMmainosHa

OeicTevTened C 26.03.2025 no 26.03.2026



http://www.tcpdf.org

		2025-09-07T14:16:41+0500




