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IMNOACHUTEJIBHASA 3AIINCKA

V4aebHblii Kypc «BeposSTHOCT M CTaTUCTHKA» YTIYOIEHHOTO YPOBHS SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOT'O y4eOHOIro Kypca yriayOnEHHOTO ypoBHS Ha
YpOBHE CpeaHero oo6mero oOpa3oBaHus. YUeOHBI Kypc TMpeAHa3HAuYeH s
(dopMupoBaHUs y 00YUYaAIOUIMXCS CTATUCTUYECKON KYJBTYPhl M IOHUMAHUS POJIM TEOPUU
BEPOSATHOCTEH KaK MaTeMaTHMYeCKOr0 MHCTPYMEHTA JUIsl U3YUYEHUs CIIydyallHbIX COOBITHH,
BeIMYUH W TmpoueccoB. llpm m3yueHmm Kypca o00Oram@aroTcs MpenCcTaBICHUs
oOyyaronmxcsi 0 MeToJax HMcciaeloBaHusl U3MEHUYMBOIO MUpa, pa3BUBAETCs MOHUMAaHHE
3HAYAMOCTH U OOIIHOCTH MaTeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHEMIIEMOH YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSL.

Coneprkanue y4eOHOTO Kypca HampaBJICHO Ha 3aKperuieHHe 3HAHWM, MOTyYeHHBIX
Npd HW3Y4YCHWH Kypca Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHWs, W Ha Pa3BHTHE
NPEJCTABICHUI O CIy4alHBIX BEJIMYMHAX U B3aWMOCBS3AX MEXIy HUMH Ha Ba)KHBIX
pUMEpax, CIOXKETHl KOTOPBIX IMOYEPIHYTHI M3 OKpYXKalomero mupa. B pesynprare y
00yyaronmxcs JOHKHO c(hOPMUPOBATHCS MPECTaBIEHHE O Hanbosee ynoTpeOnuTeIbHbBIX
¥ O0IIMX MaTEMaTHIECKUX MOJIEIISX, MICTIONB3YEMBbIX JUISI OTMCAHMS aHTPOTIOMETPUIECKIX
U JeMorpauyeckux BEJIUYMH, MOTPEIIHOCTEH B pasziUyHble pojAa H3MEpPEHUsX,
JUINTEJIBHOCTH 0€30TKa3HOM pabOoThl TEXHUUECKUX YCTPOMHCTB, XapaKTEPUCTUK MacCOBBIX
SBJICHUA M TPOLECCOB B OOIIecTBE. YUeOHBI Kypc sBisieTcss 0a30il AJii OCBOEHUs
BEPOSTHOCTHO-CTATUCTUYECKMX METO/0B, HEOOXOIUMBIX CIEUAINCTAM HE TOJBKO
WH)KCHEPHBIX CHEIHMaIbHOCTEH, HO TaKXKe COIMATBLHBIX M TICUXOJIOTUIECKUX, TTOCKOJIBKY
COBpEMEHHBIE OOIIIECTBEHHbIE HAYKH B 3HAYUTEIHLHON Mepe UCIIONb3YIOT afmnapar aHaan3a
00BIIKX NaHHBIX. LleHTpanpHyI0 YacTh yueOHOro Kypca 3aHUMaeT 00CYXKIACHHE 3aKOHa
OonpmMx uncen — GyHIAMEHTAIbHOTO 3aKOHA MPHUPOJIBI, HMEIOMIET0 MaTeMaTHIECKYIO
dbopManmuzanuio.

B cooTBeTCTBHY C yKa3aHHBIMU IENISIMU B CTPYKTYpE Y4eOHOTO Kypca «BeposiTHOCTB
U CTaTHCTUKa» Ha YIriyOJEHHOM ypOBHE BbIIEJICHBI OCHOBHBIE COJIEpKATENIbHbIC JINHUU:
«CnyyvaifHple COOBITUS U BepOSTHOCTU» U «CiyuyaliHble BEJIMYMHBI M 3aKOH OONBIINX
qUCeI.

[ToMrMO OCHOBHBIX JIMHUI B yueOHBII KypC BKJIIOUEHBI 3JIEMEHThI TEOpUH rpadoB u
TEOPUH MHOXKECTB, HEOOXOIMMBIC I TIOJHOLIEHHOTO OCBOCHHUS Marepuaja JTaHHOTO
y4eOHOro Kypca ¥ CMEXHBIX MaTeMaTHYECKUX YIeOHBIX KYPCOB.

Conepxanue auHUA «ClydaiiHbIe COOBITHS U BEPOSTHOCTHY» CITY>KUT OCHOBOH IS
(dbopMHUpOBaHUS MPEICTABICHUH O pacrlpeiesieHUH BEPOATHOCTEH MEXAYy 3HAUYCHUSMU
CIIy9aliHBIX BEJTMYHMH. BaskHyI0 4acTh B 3TOH COMIepKATEILHOM JIMHUY 3aHUMACT U3YUCHHE
T€OMETPUIECKOTO 1 ONHOMHUATBHOTO PaCIPEICIICHUH 1 3HAKOMCTBO C UX HETPEPHIBHBIMU
aHaJIOTaMH — MIOKa3aTeJIbHBIM 1 HOPMaJIbHBIM PACIIPEICICHUSIMHU.

Tembl, CBSI3aHHBIE C  HENPEPBHIBHBIMH  CIyYalHBIMH  BEJIHMYMHAMH |
pacrpeneaeHusIMA, aKIEHTHPYIOT BHUMaHUE OOYYaroMIMXCSl Ha OMHCAHWW M H3YYCHHH
CllydallHBIX SIBICHMH C IIOMOIIBI0 HENnpepblBHbIX (yHKuuHA. OCHOBHOE BHHMAaHHE
yleseTcs MoKa3aTeIbHOMY M HOPMaJIbHOMY pacrpeaesCHHUSIM.

B y4ueGHOM Kypce mpemycMaTpuBaeTCs 03HAKOMUTEIBHOE W3YUCHHUE CBSA3H MEXKIY
CllydallHBIMHM BEJIMYMHAMU M OIIMCaHME HTOH CBA3M C IOMOIIBIO KOdpduuMeHTa
KOPPEISLIUU U €T0 BRIOOPOYHOTO aHAJIora. JTH AJIEMEHTHI COACP)KaHUS PAa3BUBAIOT TEMY



«JlnarpaMMbl paccerBaHUs», U3yUYEHHYIO HA YPOBHE OCHOBHOI'O 00111eT0 00pa3oBaHus, U
BO MHOTOM OMUPAIOTCS HA CBEICHUS U3 KyPCOB alreOpbl U T€OMETPHUU.

Emé oauH sneMeHT colepxkaHus, KOTOPBIN MpejaraeTcsi Ha 03HaKOMHUTEIHLHOM
YpOBHE — TOCIEOBATEIbHOCTh CIyYalHBIX HE3aBUCUMBIX COOBITHH, HACTyMaroOMIMX B
eAuHUIly BpeMeHH. O3HAKOMIIEHHE C paclpeieIEHUEM BEPOSITHOCTEN KOJIMYECTBA TaKUX
COOBITHII HOCUT pPa3BUBAIOIIMM XapakTep M SBISETCS AaKTyalbHBIM i OyayIIuX
aOUTypHEHTOB, TIOCTYNAIOUMX Ha ydeOHbIE  CIEUUAIbHOCTH, CBS3aHHBIE C
00111eCTBEHHBIMU HayKaMH, IICUXOJIOTUEH U yIIPABICHUEM.

Ha usydenne ydeOHOro Kypca «BeposiTHOCTb M CTaTUCTHKa» Ha YTIIIyOJICHHOM
ypoBHe oTBoAuTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34
gaca (1 gac B Henemo).



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBszHbIM Tpad, mytu B rpade: mukisl U nenu. CreneHb (BaJE€HTHOCTH)
BepIIUHbL. ['padbl Ha TI0CKOCTH. JlepeBbs.

CrnyualiHple SKCIIEpUMEHTHI (OMBITHI) U CIy4aiHbIE COOBITHUA. DJIEeMEHTapHbIE
cobObiTua (ucxoabl). BeposTHOCTh ciyyallHOro coObITHsA. bIuW30CcTh YacToThl U
BEPOSITHOCTH cOObITUH. Ciy4ailHble OIBITHI C PaBHOBO3MOKHBIMHU 3JE€MEHTapHBIMU
COOBITUSMU.

Onepan HajJ COOBITUSIMU: TIepecedeHue, OOBeAUHEHHE, MPOTHUBOIMOJIOKHBIE
coObITHs. Juarpammel Ditnepa. @opmyia CI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEPOSTHOCTEW. JlepeBo  ciaydaillHOTO
skcriepuMenTa. dopmyna mnosHOM BeposiTHOocTH. Dopmyna balieca. HeszaBucumbie
COOBITHS.

bunapHBIl caydaliHBIA OMBIT (MCHBITAaHUE), yCIeX M Heynada. He3aBucumbie
ucnbiTanusa. Cepust HE3aBUCHMBIX HMCIIBITAHWK 110 NEpBOro ycmnexa. IlepectaHoBku u
dakTopuan. Yucao coueranuid. Tpeyronpauk [lackans. @opmyna 6maoma HeroToHA.

Cepust He3aBUCUMBIX wuchbITaHU bepuymnu. CrnyualiHblii BBIOOpP W3 KOHEYHOMN
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposiTHOCTe!. J{narpamma pacipeaeneHus.
Onepanny HajJ CiydalHBIMH BelnuuMHaMH. buHapHas ciydaliHas BenuunHa. [Ipumepsr
pacripesieJIeHUi, B TOM YUCIIe TeOMETPUIECKoe U OMHOMHUATBHOE.

CoBMecCTHOE pacnpeaeseHUe ABYX CIyYallHbIX BeJWYnH. He3aBrucuMble cilydaliHbIe
BEeNIMYMHBL. MaTeMaTHYeCKoe OXHJIAHWE CIydyalHOW BEJIMYHMHBI  (pacmpenencHus).
[IpuMeppl TNpUMEHEHUST MAaTEMAaTHYECKOTO OXHUAAHUS (CTpaxoBaHUE, JIOTepes).
MaremaTnueckoe OXuJaHue OWHApHOW ciy4ailHOW BenMuuMHBL. MaTtemaTnuueckoe
0KUJAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTHYeCKOe 0KUTaHUE T€OMETPUUECKOTO U
OMHOMHUAIBHOTO pacipeieIeHH.

Jucniepcuss U CTaHJAPTHOE OTKJIOHEHUE CIy4YallHOW BEJIMYMHBI (pacrpeneneHust).
Jucniepcust OMHApHON CiTy4aiiHOM BennurHbI. MaTeMaTnieckoe 0)kuIaHue POU3BEACHHUS
U JIACTIEPCHUS] CYMMBI HE3aBHCHUMBIX CIIy4alHBIX BeJIWYMH. [[ucriepcus M cTaHIapTHOE
OTKJIOHEHHE OMHOMHAJILHOTO pacmpezaeneHus. Jucnepcust U cTaHJapTHOE OTKIOHEHHE
r€OMETPUYECKOr0 pacCIpeICICHUS.

11 KJIACC

HepaBenctBo YeOniméBa. Teopema UYeOrwiméBa. Teopema bepuymmm. 3akoH
Oonpmmx ymcen. BeiOopounslii MeToa uccienoBaHuid. BeIOOpOUYHBIE XapaKTEPUCTHKU.
OneHuBaHuEe BEPOSITHOCTU COOBITHSI 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TOMOILBIO U3YUYEHHBIX PACIPEACICHUN.

HenpepeiBHble  ciydaiinble  BenuuuHbl.  [Ipumepsl.  @DyHKIUS  IUIOTHOCTH
BEPOSTHOCTH pacnpeerneHus. PaBHOMEpHOE pacrnpeleneHe U ero CBOMCTBa. 3ajauu,
IPUBOJIALIME K MOKA3aTEIBHOMY PACIIPEACIICHUIO. 3a7jaul, IPUBOASAILNE K HOPMAIbHOMY
pacnpenencHuo. DyHKIMS MIOTHOCTH BEPOSTHOCTU IOKA3aTEIbHOIO PacIpelelcHMs,
(YHKIHS MIIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pacnpeaenenus. OyHKIus mIOTHOCTH U
CBOMCTBa HOPMAJIBHOI'O PACIIPECIICHHUS.



[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3aaun, NPUBOISILNE K
pacnpenenenuto Ilyaccona.

KoBapuamnus nByx ciywailHbix BenuuuH. KosdduuueHT InHENHHON Koppensuuu.
CoBMecTHbIE HaOJIIOJIEHUS JIBYX BEJIUYMH. BBIOOpOUHBIH KOA(PPUIMEHT KOppEsLUu.
Pasnuune Mexay JMHEHHON CBSA3bI0 M INPUYMHHO-CIIEIACTBEHHOM CBA3bIO. JIMHEWHas
perpeccusi, METOJl HAUMEHBIINX KBaJApPaTOB.



IINTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSAA VYYEBHOI'O KYPCA
«BEPOSATHOCTh M CTATUCTUKA» (YIJIYBJEHHBIM YPOBEHBb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHCKOr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULMU OOydarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJIeHa POCCHUIHCKOTro OOIIecTBa, MPEICTaBIECHUE O MaTeMaTHYECKHX
OCHOBaxX ()YHKLIMOHUPOBAHUS Pa3IUYHbIX CTPYKTYp, SIBJICHHM, MPOLEyp IPaKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYro€), YMEHHE B3aWMOJECUCTBOBATH C COIMAILHBIMU
MHCTUTYTaMHU B COOTBETCTBHUHU C UX (QYHKIUSAMU U HA3HAUCHHEM;

2) IaTPpHOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKOW WACHTUYHOCTH, YBAXKECHHS K
OpPOUUIOMY M HACTOSIIEMY POCCUKWCKOW MaTeMaTUKH, LEHHOCTHOE OTHOUIEHHE K
JOCTIKEHUSIM POCCUMCKUX MAaTeMaTHUKOB M POCCHUHUCKONW MaTEeMaTHYECKOW IIIKOJIBI,
UCIIOJIb30BAHME 3TUX JOCTHKEHUH B APYTHX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOrOo Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOIO CO3HAHHUS, ATHUYECKOIO TOBEACHMS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHH HAyKH M JIEATENbHOCTBIO YYEHOI'O, OCO3HAHHME JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OSCTETUKY MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUW, BOCIPUUMYHMBOCTH K
MaTEMaTUYECKUM acleKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHUYEeCKHE 3HAHHUS B MHTEpecax
310pOBOT0 U 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
(3m0poBO€ mHTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATUH W OTAbIXA, peryJspHas
¢u3nyeckass akTUBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE MPU 3aHATHIX CIIOPTHUBHO-
037I0POBUTENIbHOM 1€ATEIbHOCTbIO;

6) TPy10BOr0 BOCTIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOMS, MHTEpEC K pazIuyHbIM
chepam TpodeCCHOHANBHON JIEeATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u &
NPWIOKEHUSIMH, YMEHHUE COBEpIIaThb OCO3HAaHHBIM BbIOOp Oynymied npodeccun u
peanu3oBbIBaTh COOCTBEHHBIC JKM3HEHHbBIE IUIaHbI, TOTOBHOCTh W CHOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHUIO M CaMOOOpa30BaHMUIO HAa MPOTSHKEHWU BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUWU MPAKTHUYECKHX 3aJad MaTeMaTU4YeCKON
HAIpPaBJIEHHOCTH;

7) 3KOJI0TrN4eCKOTr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH IKOJIOTMYECKONW KYJIBTYphl, TOHUMAHHE BIMSHHUS COLUAIBHO-
HPKOHOMMYECKHX MPOILIECCOB HA COCTOSIHME MPUPOJAHON M COLMAIBHOM Cpefbl, OCO3HAHUE
rJ100aNbHOTO  XapakTepa JKOJOTMUYECKHX MpoOJieM, OpHEHTalUs Ha T[pPUMEHEHUe
MaTEeMaTUYECKUX 3HAHUM [ peleHus 3a7ad B O00JacTU OKpYyXaroulell cpensl,



MJIaHUPOBAHUE TMOCTYNKOB M OIIEHKH MX BO3MOJKHBIX TOCJICICTBHH ISl OKPY’KaroIiei
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOopMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOMW MPAKTUKH, MOHUMAHHE MATEMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKON JeATEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS
[IMBIJIM3AIIMN, OBJAJCHUE S3BIKOM MaTeMaTUKH M MaTEeMaTHUYeCKOM KyIbTYpOH Kak
CpPEACTBOM  TO3HAHWS  MHpA, TOTOBHOCTb  OCYHIECTBISITh  MPOCKTHYID U
HCCIIEA0BATEIBCKYIO ICITEIIbHOCTh MHIAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTebHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

basoBble Joruyeckue JeMCTBUA:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKHX
O00BEKTOB, TOHATHUN, OTHOIICHHH MEXIYy MOHATHUSAMHU, (OPMYIHUPOBATH OMpPEACICHUS
NOHATHM, yCTaHAaBIMBAaTh CYLIECTBEHHBIM MPU3HAK KIACCU(PUKALNMK, OCHOBAHUS JUIS
0000111eHUsI U CpaBHEHUS, KPUTEPUU MPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATD, (DOPMYIUPOBATH U MPEeOOPa30BBIBATH CYKIECHUS: YTBEPAUTEIbHBIC
U OTpHULaTeNIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOPEUMS B
(dakTax, TaHHbIX, HAOMIOACHUIX U YTBEPKICHUAX, NPe/IaraTb KpUTEPUH 7Sl BBISIBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNIA;

JiefaTh BBIBOJIBI C UCTIOb30BAaHUEM 3aKOHOB JIOTHKHU, AETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJII0YEHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPIKIACHUI
(mpsiMble ¥ OT TPOTHBHOTO), BBICTpPAWBATh AapPryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BBIBOIBL;

BbIOMpaTh COco0 pelleHus yd4eOHOM 3a1ayuu (CpaBHHMBATH HECKOJIbKO BapHUaHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMINNA C YUETOM CAMOCTOSTENBHO BbIJIEICHHBIX
KPUTEPHEB).

Bba3oBble ncciieqoBaresbcKme 1eiCTBHA:

UCIIOJIb30BAaTh  BOMPOCHI KaK MCCIEAOBATEIIbCKUNA HHCTPYMEHT IIO3HAHMUS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOpEYHE, MpoOJIeMy, yCTaHABIMBATh
UCKOMOE M JaHHOE, (JOPMHUPOBATH THUIOTE3Y, ApPTyMEHTUPOBAThH CBOIO MMO3UINI0, MHEHUE;

MPOBOAUTH CAMOCTOSTEIbHO CIUIAHWPOBAHHBIA 3KCHEPUMEHT, HUCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbeKTa, SBICHUA, Ipoliecca,
BBISIBJICHUIO 3aBHCHUMOCTEH MEXKTy OOBEKTaMHU, SIBICHUSMU, TIPOIIECCaMU;

CaMOCTOSITENbHO (OpMYyJIHUpPOBaTH O00OOIIEHHS W BBIBOABI [0 pe3yJibTaTaM
NPOBEAEHHOTO HAOIOACHUSA, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOJTYYEHHBIX
pe3ybTaToOB, BEIBOJIOB U 000OIIECHU;

IPOrHO3MPOBAaTh BO3MOYKHOE pPa3BUTUE IIpollecca, a TaKXKe BbIABUIATh
IPEIIOJIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PatGora ¢ undgopmanueii:

BBISIBIISTH Je(UIIUTHI MHPOPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha BOIIPOC
U JUIS peLIeHUs 3a/1a4H;



BbIOMpPAaTh HMH(OPMALMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATH HMH(OPMALMIO pPa3IUYHBIX BUAOB M (HopM
IpE/ICTAaBICHUS;

CTPYKTYpHpOBaThb HHGOpPMAIMIO, TNPEACTaBIATh €€ B pa3IuyHbIX (Qopmax,
WUTIOCTPUPOBATH I'paruecky;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHBepPCcATbHbIe yueOHbIe el cTBUS

Oo0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMH H
[EeNsSIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
NMUCHMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHS MO XOAY PEIICHUsS 3a/1adi, KOMMEHTHPOBATh
HOJTy4YEHHBIN pe3ybTar;

B XoA€ OOCYXIEHHS 3aJaBaTb BOMPOCH MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOIeMbl, pemaeMoil 3aayd, BBICKA3bIBATh WJCH, HAICJICHHbIE HA TOMCK pPELICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXICHUSIMH JAPYyTUX YYacTHUKOB JTHAJIOTA,
OOHapyXHMBATh pa3lW4Me U CXOJCTBO MO3HIHUH, B KOPPEKTHOH (hopme (opMyIHpOBaTh
pa3HOTJIacHsl, CBOM BO3PaKCHUS;

NPEJCTABIATh PE3yNbTaThl PEHICHUs 3aJadd, OKCIEPUMEHTa, WCCIIEAOBaHus,
MPOEKTa, CAMOCTOSITETILHO BBIOUPATh (JOpMAT BBICTYIUICHUS ¢ YYETOM 3314 NPEe3eHTALUN
1 0COOCHHOCTEHN ayJIMTOPHUH.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC y4eOHbIC AeHCTBUS

Camoopranuszanus:

COCTaBJISITh IUIaH, JITOPUTM PEILICHU 3a/1a41, BBIOUPATh CIIOCO0 PELICHHs ¢ YUETOM
UMEIOIUXCSI  PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(pIeKCHH KaK OCO3HAHMSA COBEpPIIAEMbIX
NEUCTBUI U MBICIUTENBHBIX MPOIECCOB, HMX Ppe3yibTaTOB, BIAJAETh CcrOco0aMu
CaMOIPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3ysibTaTa pelIeHUs MaTeMaTUYecKOn
3a]1a4H;

NpeBUIETh TPYTHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPU PEIICHUH 33]]a4l, BHOCUTD
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LENU M YCIOBHUSM, OOBIACHATH NPUUYUHBI
JOCTUKEHUS U HEJOCTUKEHUS PE3YNIbTATOB JIEATEIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eSITEIbHOCTD:

INOHUMATh M MCII0JIb30BaTh NIPEUMYIECTBA KOMAaHHON U MHANBUYaIbHON PabOTHI
IIPU peLIeHUH y4eOHBIX 3a7a4, IPUHUMATh LI€JIb COBMECTHOM AESITENILHOCTH, INTAHUPOBATh
OpraHu3allMi0 COBMECTHOM palOTHI, pacCHpenensTb BUABI pPabOT, JAOroBapUBATHCA,
o0Cy>KaaTh IpOLECC U Pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TpyHmoBbIX ¢opmax paboTel (0OCyxaeHusi, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BBIIOIHITH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU



NENCTBUS C IPYTMMHU WIEHAMH KOMaH/[Ibl, OIIEHUBATh KaYyeCTBO CBOETO BKJa/Ja B OOIIUN
MOPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBHUS.

IMPEAMETHBIE PE3YJIBTATbBI

K konity 10 kjacca o0ydaromuiicss HayIuTCs:

CBOOOJHO OMEpHPOBATH MOHATUSAMU: Tpad, MIOCKUi rpad, cBs3HbIN Tpad, NyTh B
rpade, nenp, UK, 1€PEBO, CTENEHb BEPIIUHBI, IEPEBO CIyYallHOTO HKCIIEPUMEHTA;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMU: CIIYYalHBINA KCIEPUMEHT (OIBIT), CIy4YaitHOe
coOBbITHE, DTIEMEHTAPHOE CITy4yailHOe COOBITHE (3JIEMEHTAPHBIN UCXO/) CTy4YalHOTO OTIbITA,
HAXOJUTh BEPOATHOCTU COOBITHI B OMNBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHY,

HaxoIuTh W (OPMYIHPOBATH COOBITUS: TMepeceueHue, OOBEIUHEHHE JTaHHBIX
cOOBITH, COOBITHE, TTPOTUBOIOIOKHOE JAaHHOMY, HCIOJh30BaTh AMArpamMmbl Jijepa,
KOOPJIMHATHYIO MpPSMYIO JUIsl PEIIeHHs 3a]lad, IO0Jb30BaThCsl (HOPMYJION CIIOKEHHS
BEPOSTHOCTEH JJIT BEPOATHOCTEH IBYX M TPEX CIyYalHBIX COOBITHI;

ONEpUPOBATH MOHATHSMHU: YCJIOBHAsl BEPOSTHOCTb, YMHOXXEHHE BEpOSITHOCTEH,
HE3aBHCHMBIE COOBITHS, JEPEBO CIIYy4allHOTO SKCIIEPUMEHTAa, HAXOAUTh BEPOSITHOCTU
COOBITHII C TTOMOIIBI0 TIPAaBHJIa YMHOXKEHHUSI, IepeBa CIy4alHOTO OMBITA, UCIOIH30BATh
dbopMyIly TOJIHOM BepoATHOCTH, Qopmyiy baileca mpu pemeHuM 3anad, ONpenessTh
HE3aBUCUMOCTB COOBITHII 110 (pOpMyJIe U IO OPraHU3AlMU CIIYyYalfHOTO SKCIIEPUMEHTA;

IPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (POPMYJIBI 7Sl IEPEUNCIICHUSI AIEMEHTOB
MHOYECTB, 3JIEMEHTApHBIX COOBITUH CIy4allHOTO OMbITAa, PELICHUS 33Jady M0 TEOpHUU
BEPOSITHOCTEN;

CBOOOJHO ONEpPUPOBATH MOHATUSIMH: OMHAPHBINA CIy4YalHBIM OMBIT (MCHBITAHUE),
yCIeX U Hey/Aaua, HE3aBUCUMBIE HUCIIBITAHMS, CEPUSI UCIIBITAHUM, HAXOAUTh BEPOSTHOCTU
cOOBITHII: B CEpUM MCMBITAHUHN /10 MEPBOIO yclexa, B CepUU HMCNbITaHUuN bepHymiu, B
OTIBITE, CBA3aHHOM CO CIIy4YailHbIM BBIOOPOM M3 KOHEYHOMH COBOKYITHOCTH;

CBOOOJHO OINEpUPOBaTh TMOHATHUAMM: CiyyaliHas BeJIMYMHA, paclpeiesieHue
BEpOSATHOCTEH, JuarpamMma pacmpeleleHus, OWHapHas cioydaiiHas  BEJIMYMHA,
reoMeTpudeckoe, OMHOMHAIBLHOE PACIIPEICIICHNUE;

ONepUpOBATh MOHATUSIMHU: COBMECTHOE pacIipe/iefieHue IBYX CIy4alHbIX BEJIUYMH,
UCTOJIb30BaTh TAOJIUILy COBMECTHOTO DPACIpPEACTCHHS IBYX CIyYaWHBIX BEIUYMH IS
BbIICJICHUSI  paclpeliesieHuss KaKJI0M BEJIMYMHBI, ONpEJEeTIeHUs HEe3aBUCUMOCTH
CIIy4allHBIX BEJIWYHH;CBOOOJHO OMEPUPOBATH MOHATHEM MAaTEMaTHYECKOTO OXKUIAAHUS
Clly4ailHOW BeNWYMHBI (pachpeneneHus), MPUMEHSATh CBOMCTBA MaTEeMaTUYECKOTO
OKUJAHUS TIPU PELICHUH 3aa4, BEIYUCIATH MAaTEMAaTHUECKOE 0KUIaHNEe OMHOMHAIBHOTO
U TEOMETPUYECKOT0 paclpeieieHnid; CBOOOIHO ONEepUpOBaTh MOHATUSMU: JAUCIEPCUS,
CTaH/JAapTHOE OTKJIOHEHHUE CIy4yailHOW BETWYHMHBI, MPUMEHATH CBONCTBA JAMCIIEPCUU
ClIy4ailHOW BeNWYMHBI (paclpeaeneHus) Npy PEeIIeHNN 3a/1a4, BBIYUCIATh JUCIEPCHIO U
CTaHJapTHOE OTKJIOHEHHE FEOMETPUUECKOT0 U OMHOMHAILHOTO PaCTIpe/ICICHUN.

K xoniy 11 kjacca o0yvarommiics HayYUTCS:

BBIUMCIIATH BBIOOPOYHBIE XApPAaKTEPUCTUKU IO MAaHHON BHIOOPKE M OLIEHUBAThH
XapaKTepUCTUKA  TEHEpaJlbHOW  COBOKYMHOCTHM  JAHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OILEHUBaTh BEPOSTHOCTH COOBITHUA M NPOBEPATH IpPOCTEHIINE
CTaTUCTUYECKHUE TUIIOTE3BI, M0JIb3YSACh U3YUEHHBIMU PaCIIPEACICHUSMU;



NPUBOAMTE TPUMEPHI 3ajad, MPUBOISIIMX K IOKa3aTeIbHOMY paclpe/esieHUIo,
3aja4, MPHUBOIAIIMX K HOPMAJIBbHOMY pacmpeneneHuio. OnepupoBath TOHATHSMU:
(YHKIHS TUIOTHOCTH BEPOATHOCTH MTOKA3aTEIBHOTO pactpeaeneHus, QyHKIUS MII0THOCTH
BEPOSTHOCTH HOPMAJIBHOTO pacmlpesiefieHusi, (YHKIUS IUIOTHOCTHM H  CBOWMCTBA
HOPMAJIbHOTO  PACIPEIECICHUS;ONPEAETATh KOIPPUIUEHT JHHEHHOW KOpPENALHH,
BBIOOPOYHBIN KOIPHUITMEHT KOPPEISAIIHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KoauvecTBo yacos JIEKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3aesioB U TeM Kontponbueie  TIpakTudeckue (undposbie)
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes
1 DnemMeHThl Teopuu rpados 3
) Ciry4aiiHble OIIBITHI, CIy4aliHbIC 3
COOBITHSI U BEPOSITHOCTU COOBITHI
Onepanuy HaJl MHOKECTBAMU U
3 coObITusiMU. CIIOKEHUE U YMHOXKEHHE 5
BEPOSITHOCTEHN. Y CIIOBHASI BEPOSATHOCTD.
He3zaBucumsie coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocnenoBaTeabHbIX UCIIBITAHNM.
5 Ucnsbitanns bepnynnu. CiydaiiHbiii 5
BBIOOp U3 KOHEUHOW COBOKYITHOCTHU
6 CrnyualiHbple BETMYUHBI U 14 1
pacnpeeneHus
OBIIEE KOJIMYECTBO YACOB IIO 34 ) 0

[TPOI'PAMME




11 KUIIACC

Kosaun4vecTBO yacon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3iesoB U TeM KonTpoabnbie  [pakTiueckue (uu¢posbIe)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
1 3aKoH OOJIBIIUX YUCE 5
) DIIeMEHTBl MaTEMAaTHYECKOM 6
CTAaTUCTUKH
HenpepsiBHBIE CTy4dailHbIE BEIIMUUHBI
3 (pactipeneneHus), moKa3aTeabHOE U 4
HOPMaJIbHOE paclpeeaeHus
4 Pacnpenenenue Ilyaccona 2
5 CBsi3b MEXY CITy4YallHBIMU 6
BEJIMUYNHAMHU
6 O060011eH1e U cucTeMaTU3alus 3HAHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne
/o

Tema ypoka

I'pad, cBsa3HbI rpad,
MIpe/iCTaBlIEHUE 3aJJa4H C
MTOMOIIIBIO Tpada

CrerneHb (BaJI€HTHOCTH)
BepmmHbl. [1yTh B rpade. Lenu
Y ITUKJITBI

I'padsr Ha mmockocTu. Jepero
CIIy4alHOT'O 9KCIIEPUMEHTA

KoauuyecTBO yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uu@poBbIe
oOpa3oBaTe/ibHbIE

pecypchl

Ciy4aiiHble SKCIEPUMEHTHI

(OTIBITHI) ¥ cITydaifHbIE COOBITHS.

DneMeHTapHbIE COOBITUS
(ucxompl)

BepostHOCTB cirydaitHOrO
coObITHsI. BeposiTHOCTH
COOBITHH B OMBITAaX C
PaBHOBO3MO>XXHBIMHU
AJIEMEHTAPHBIMHU COOBITUSIMU

BepositHOCTB cityyalilHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OIIBITaX C
PaBHOBO3MO>KHBIMHU
AJIEMEHTApHBIMU COOBITUAMU




[lepeceuenue, oObeAMHEHHE
MHOKECTB U COOBITHIA,
MIPOTUBOTMOJIOKHBIE COOBITHS.
dopmyIia CIOXKEHUS
BEPOSTHOCTEN

Y cnoBHas BEPOSATHOCTD.
YMHOXEHUE BEPOATHOCTEM.
dopmyia yCcIOBHOMN
BEPOATHOCTH

10
11

Y cnoBHas BEPOATHOCTD.
YMHOKEHHE BEPOSITHOCTEN.
dopmyia yCcIOBHOM
BEPOSTHOCTHU

dopmyia NOJHOW BEPOSITHOCTH

®opmyna baiieca. HezaBucrumbie

COOBITHS

12

13

Komb6unaTopHoe npaBuiio
yMHO)eHus. [lepecTaHOBKHY U
bakropuain

Hucno coueranuid. TpeyroJbHUK

TTackansa

14

®opmyna 6uHoma HeroToHa

15

KonTponrsnas padota Nel:
"I"'padbl, BEpOSATHOCTH,
MHOX€ECTBa, KOMOMHAaTOpUKA"

16

bunapHbIii crydaiiHbINA ONIBIT
(ucnpiTaHue), ycrex u Heyaaua.
HesaBucumble nucnsiTanus.




17

Cepm{ HC3aBUCHUMBIX
HUCIIBITAHUH 10 IICPBOTO YCIICXa

Cepus HE3aBUCHMBIX
WCTIBITAHUH IO IEPBOTO ycIexa

18

19

Cepust HE3aBUCHUMBIX
ncnbITaHui bepHyium

CryJaifHbIi BBIOOP M3 KOHEUHOMN
COBOKYITHOCTH

20

21

22

[IpakTuyeckas paboTta ¢
HCIOJIb30BAHUEM HJIEKTPOHHBIX
TabuIL

CiyyaiiHas BeJIMYMHA.
Pacnpenenenue BeposTHOCTEN.
JlnarpamMMma pacnpeeseHus

Omnepanuu HaJ Ciy4yallHBIMU
BennuuHaMu. [Ipumepsbl
pacnpenenenuid. bunapuas
Cy4ailHas BEJIMYMHA

23

24

I'eomerpuueckoe
pacnpeneneHne. buHoMuanbHOE
pacrpeesieHue

MaremaTudeckoe OKugaHme
CIIy4ailHON BEJIMYUHBI.
CoBMecTHOE pacnpeneseHue
JIBYX CIIy4allHBIX BEJIMUMH

25

HesaBucumbie cinydaitHbie
BennunHbl. CBOMICTBA
MaTEeMaTHYECKOT0 OKUIAHUS.




26

27

MaremaTtnueckoe OKuJaHue
OMHAPHON CITyYaifHOW BETMYUHBI

MatemaTnueckoe 0KuIaHue
T€OMETPUUECKOTO U
OMHOMHUAIBLHOTO pacIpenencHui

I[I/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

28

29

Hucnepcus 6uHapHOM
CIIy4aiiHOM BEJINYHHBI.
CaoiicTBa gucnepcuun

MarteMaTHuecKkoe OKHIaHue
MIPOU3BEICHUS U JUCIIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIIyYallHbIX BEJIUYMH

30

Jucnepcrs OMHOMHAIBHOTO
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCTIOIB30BaHUEM
AJIEKTPOHHBIX TaOIUIY

31

Jucnepcus u crangapTHoe
OTKJIOHEHHE T€OMETPUUYECKOTO
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ UCIOIb30BaHUEM
ANEKTPOHHBIX TaOIUIY

32

33

O00011IeHIE U cCUCTEMATH3AIIUSI
3HAHUU

Kontponpsnas paborta No2:
"UcnwiTanus bepuymiu.
CinyyaliHble BEJTMYUHBI U
pacnpeneneHus’"




O00011IEHIE U cCUCTEMATH3AIIUI
3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34

34



11 KUIIACC

Ne
n/n

Tema ypoka

HepaBenctBo YeOnimiena.
Teopema Yeobimena. Teopema
bepnynnu. 3akoH O0JIBIINX YHCEN

KoandecTBOo 4acosB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
HU3y4eHHs

DJIeKTPOHHBbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

HepasencTtBo YeObIiena.
Teopema UebOrimeBa. Teopema
Bbepnynnu. 3akoH O0JIBIINX YHCEN

HepasencTtBo YeOsbliena.
Teopema UebrimeBa. Teopema
Bbepnynnu. 3akoH O0JIBIINX YHCEN

Bri6opounsiii MmeTon
HCCIIeNOBaHUI

[IpakTuyeckas paboTa ¢
MCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IuIL

['enepanibHast COBOKYIIHOCTh U
cirydaitHasi BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OLeHka
CPEIIHEro U UCTIEPCUU
reHepajibHOW COBOKYITHOCTHU C
MOMOIIIBIO BEIOOPOYHBIX
XapaKTepUCTUK

I'enepanbHas COBOKYIIHOCTD U
cirydaiiHasi BBIOOpKa. 3HaKOMCTBO




C BBIOOPOYHBIMU
xapakrepuctukamu. OneHka
CPEIHETO U AUCIEPCHU
reHepaIbHOW COBOKYITHOCTH C
MTOMOIIBIO BBIOOPOUYHBIX
XapaKTEePUCTUK

OneHuBaHue BEpOSTHOCTEN
COOBITHI 11O BBIOOpPKE

Craructrueckas rumnoresa.
IIpoBepka MpOCTENIINX THUITOTES €
IIOMOIIBIO CBOVWCTB U3yYEHHBIX
pacnpeneneHuin

10

CraTuctrueckas runoTesa.
[IpoBepka npocTenmnx runoTe3 ¢
MMOMOIIBIO CBOMCTB U3yYEHHBIX
pacnpeneeHuin

11

[IpakTuyeckas paboTa ¢
MCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IuIL

12

[Tpumepsl HEMPEPBHIBHBIX
CIy4alHbIX BeauunH. OyHKIHS
IJIOTHOCTH BEPOSITHOCTH

13

PaBHOMepHOE pacnpeneneHue.
[Ipumepsl 3a1a4, TPUBOIAIINX K
MOKa3aTeIbHOMY U K
HOPMaJIbHOMY paclpeieCHUsIM

14

OYHKIUSA TUIOTHOCTH
BEPOSATHOCTH TOKA3aTEeIBLHOTO
pacrpe/encHus




15

@OyHKIUS TUIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacrpeeneHus

16

17

[TocnenoBaTeIbHOCTH OJIMHOYHBIX
HE3aBUCHUMBIX coObITHH. [IpuMep
3a7a4M, TPUBOIAIICH K
pacnpenenenuto I[lyaccona
[IpakTrueckas pabota ¢
HCTOJIb30BAHUEM SJICKTPOHHBIX
Ta0IHIT

18

KoBapuanus aByx ciy4aiHbIX
BenuuuH. Koaddurment
KOppesiuu

19

20

CoBmecTHBIE HAOTIOACHUS ABYX
BEJIMYHMH

Br16opounsiit ko3 duimeHT
KOPPETSIUU

21

22

23

24

25

Paznuune mexny nuHENHON
CBSI3bIO U IPUUYUHHO-
CJICICTBEHHOM CBS3bIO
JIuneiinas perpeccust
[IpakTuyeckas paboTa ¢
HCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUI]

[IpencraBneHne TaHHBIX C
TTOMOIIIBIO TAOJIHI] ¥ TUArPaMM,
omnucaTeIbHas CTATUCTHKA

OMnBbITHI ¢ PABHOBO3MOXKHBIMU
3JIEMEHTapPHBIMHU COOBITUSIMU




26

27

28

29

Brruucnenue BepossiTHOCTEMN
COOBITUH C TpUMEHEHHEM (HOPMYTT

Brruucnenue BepossiTHOCTEMN
COOBITHI ¢ TPUMEHEHUEM
rpaguIecKux METOOB:
KOOpJMHATHAs NpsAMasi, 1€pEBO,
nuarpaMmma Didiiepa

CinyyaliHble BEJTMYUHBI U
pacnpeneeHus
MaremMaTudeckoe OKUgaHue
CIIy4ailHOM BEJIMYHUHBI

30

31

MaremMaTudeckoe OXKuaaHue
CIIy4YalHOU BEJIIMYUHBI

KontponbsHnas pabora:
"BeposATHOCTB 1 cTatncTUKA"

32

Brruncnenue BeposiTHOCTEM
COOBITHIA ¢ TPUMEHEHHEM (POPMYIT
U TpauyeCcKUX METOI0B

33

34

Brruncnenue BeposiTHOCTEM
COOBITHIA ¢ TPUMEHEHHEM (POPMYIT
U TpaUYECKUX METOIOB
Crnyuaiinbpie BETMYUHBI U
pacmipeenenus. MaTemaTuueckoe
0KUJAHUE CITyYaHOW BEJIUYUHBI

OBIIEE KOJIMYECTBO YACOB IIO
[TPOIT'PAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KVIACC
Kon .
TG IIpoBepsiembie HpeIMETHEIE Pe3yIbTATE OCBOCHHSH OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0o1ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTath U CTPOUTH TAOJIUIBI U JUATPAMMBI
OnepupoBaTh NOHATHSAMU: CpelHEe apuPMETHUYECKOe, MEJMaHa,
6.2 HauOoJIbIlIee, HAMMEHbIIIEE 3HAYECHUE, pa3MaxX MacCUBa YHCIOBBIX
JAHHBIX
OniepupoBaTh TMOHATUSIMH: CIyYalHBIA SKCIEPUMEHT (OMBIT) U
Clly4aifHoe cOOBITHE, 3JIEMEHTApHOE COOBITHE (dJIEMEHTApHBIN
6.3 MCXOJ) CIy4allHOT'O OIbITa; HAXOAUTh BEPOSATHOCTH B OMNBITAX C
' PaBHOBO3MOXKHBIMU ~ CIIyYallHBIMU ~ COOBITUSIMH, HaXOAWTh W
CpaBHHMBATh BEPOSITHOCTH COOBITUI B H3YUYEHHBIX CIy4alHBIX
JKCIIEpUMEHTAX
Haxomute u  ¢opmynupoBaTh COOBITHSA: TEPECEUCHUE U
6.4 oObeAMHEHHNE JAaHHBIX COOBITHA, COOBITHE, MPOTHUBOMOJIOKHOE
) JAHHOMY COOBITHIO; TIOJIb30BAThCS JUAarpaMMamu ODiliepa u
(hopMyIIOH CIIOXKEHUSI BEPOATHOCTEH MPHU PEIICHUH 3a1a4
OnepupoBaTh NOHATHUSAMM: YCIOBHAs BEPOSITHOCTb, HE3aBHCHMBbIE
6.5 COOBITHS; HAXOJUTh BEPOSTHOCTH C TOMOUIBIO  MpaBuiia
YMHO>KE€HHUS, C IOMOIIBIO IEpeBa CIIy4alHOTO ONIbITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHHUS MPU PELIEHUU
3a1a4y
OnepupoBaTh NOHATUSMHU: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHUSA,
6.7 cepusi HUCHBITAaHUN, ycHeX M HeyJaya,; HaxXOIUTh BEPOSITHOCTH
’ COOBITUI B CEpHM HE3aBUCHMBIX MCIIBITAHUHN IO TEPBOTO yCIexa,
HaXOJUTh BEPOSITHOCTH COOBITUH B cepuu UcnbITaHuii bepHynu
6.8 OnepupoBaTh MOHATUAMM: CIy4yaliHas BEJIMYMHA, paclpejesieHue
' BEpOSITHOCTEH, IMarpaMma pacnpeneacHus
11 KJIACC
Kon .
T IIpoBepsiembie HpeMETHBIE Pe3yILTATE OCBOCHNS OCHOBHOH
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeiHero oo1ero 00pasoBaHus
pe3yJabTara
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHMBaTh BEPOATHOCTH 3HAYEHUH CIIy4yallHOM BEJIUYUHBINO

pacIpeeICHUIO WU C TTIOMOIIbIO AUarpaMmm




OHCpI/IpOBaTI) IMOHATUCM MAaTCMATHYCCKOT'O OXXUAAHUS, IPUBOJUTH
MNpUMEPBI TOI'0, KaK MNPUMCHACTCA MATCMATHUYCCKOC OXHIAHHC

32 CIIy4aiiHON BEJIMYMHBI, HAXOJIUTh MAaTEMaTHYECKOE OKHUIAHUE I10
JAHHOMY paclpeeIeHUI0

5.3 Nmets npenicTaBiienne 0 3aK0HE OOJBIINX YHUCEIT

54 HNmets npencraBiieHre 0 HOPMAJIbHOM PaCIpeIeICHUN




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
6

IIpoBepsieMbIil 3JIEMEHT COJIEPKAHUA

Teopust BEpOSITHOCTEN M CTATUCTHUKA

6.1

6.2

6.3

[IpeacraBienue MAaHHBIX C TMOMONIBI0 Tabnul u guarpamm. CpenHee
apudMeTHIeCcKOe, MeIMaHa, HanOoJIbIlee U HAaUMEHBIIICE 3HAYCHUS, pa3Max,
TUCTIEPCHS U CTAaHAAPTHOE OTKIIOHCHHUE YUCIIOBBIX HA0OPOB

Crnyualinbple SKCIIEpPUMEHTHI (OTBITHI) M CAy4YalHble COOBITHS. DIIeMEHTapHbIE
coObITUA (McX0bl). BeposiTHOCTH ciydaitHOTO coObITHA. BM30CTh YacTOTHIN
BEpOSATHOCTH  coObITHI. CiyuyailiHble ONBITBI C  PaBHOBO3MO>KHBIMU
AIIEMEHTApHBIMU  COOBITUSAMU.  BeposiTHOCTHM  COOBITUH B OMBITAXC
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMU

Omneparun Haj COOBITUAMU: TiepecedeHue, 00beAMHEHUE, TPOTUBOIIOIOKHbIE
coObITHs. [InarpamMmel Ditnepa. @opmyJia CI0KEHUS BEPOATHOCTEH

6.4

VYcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEW. /[lepeBo ciydaillHOTrO
skcriepuMenTa. Dopmyria MoaHON BeposTHOCTH. HezaBucuMble COOBITHS

6.5

6.6

6.7

Komb6unaTopHoe npaBuiio ymHoxkeHus1. [lepectanoBku u ¢akropuan. Yucno
coueranuit. Tpeyronbuuk [lackans. ®opmyrna 6unoma HeroToHa

bunapHblli ciy4aiiHbli ONBIT (MCHIBITAaHUE), yCeX U Heynada. HeszaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HMCHBITAHHN A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHyium

CnyvaitHass ~ BennuumHa. Pacmpeaenenue  BepositTHocTed.  Jlmarpamma
pacnpenenenus. [Ipumepsl pacripeneneHuii, B TOM YUCII€ T€OMETPUUYECKOECH
OMHOMUATBHOE

11 KIIACC

Konx

5.1

IIpoBepsiemblii 3JIeMEHT COACPKAHUS
Teopust BEpPOSITHOCTEN U CTATUCTHUKA

UucnoBble  XapaKTEpPUCTHKU  CIyYaWHBIX BEJIWYUH: MaTEMaTUYECKOe
0’KHMJIaHWE, JUCIIEPCUsl U CTAHIAPTHOE OTKJIOHEHHE. [IpuMepsl mpuMeHeHus
MaTE€MaTUYECKOTO OKMJAaHMs, B TOM 4YHMCJIE B 3a7a4ax U3 IOBCEIHEBHOU
XKU3HU. MaTemaTHueckoe O0XHJaHWe OWHApHOM CiIy4ailHOW BETWYHUHBI.
MaremaTrueckoe 0KUJaHUE CyMMBI CIIy4alHbIX BEIMUMH. MareMaTnueckoe
OKMJAHUE U  JHMCIEpCUss TEOMETPUYECKOr0 M OMHOMMAIBHOTO
pacnpeeseHuin

5.2

3akoH OOJBIIMX YHUCEI W €ro pojib B HayKe, MPUPOAE U OOIIECTRBE.
Br160poUHEIil METO] ICCIIEIOBAHMIHA




[IpuMepsl HENpEepBIBHBIX ClIydYalHbIX BeNWYMH. [loHATHE O IUIOTHOCTH
53 pacnpenencHus. 3aladyd, NMPUBOIALIME K HOPMAIBHOMY DPACIPENCICHHUIO.
IToHsiTE O HOPMAIBHOM PacHpPEICICHUN




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUA

IIposepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHON MPOrPaMMBbl CPeIHEro
o0urero oopasoBanus

Brnagenne wmeTtomamu J0Ka3aTeNbCTB, AJITOPUTMAMHU  PEILIECHUS
3a1a4; yMmeHue (opMynIMpoBaTh M ONEPUPOBATH IMOHITHUIMU:
olpesielieHne, akCuoMa, Teopema, CIEICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYJIHUPOBKU; MPUMEHATh HX;
ymMeHue (opMyinupoBaTh oOpaTHOE M IPOTHUBOIOJIOXKHOE
YTBEp)KJEHUE, NPHUBOJUTH MPUMEPBl U  KOHTPIPUMEPHI,
UCMOJIb30BaTh METOJ MAaTeMaTUYeCKOW WHAYKLHHU; MPOBOIUTH
J0Ka3aTelbHbIE PACCYKACHUS TpPH PEIIEHUWU 3ajad, OLEHUBATH
JIOTHYECKYI0 MPAaBUIBHOCTh PAaCCyXKJIECHUW; YMEHHUE ONEpPUPOBATH
HOHATUSIMU:  MHOXECTBO, IOJMHOXECTBO,  ONEpalud  HaJ
MHO>KE€CTBAMHM; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUlsl OMUCAHUs pealibHBIX MPOLIECCOB U SIBICHUN U NpU
pEelIeHUH 3aja4, B TOM 4YHCIIe M3 JIPYTUX Y4YeOHBIX MPEIMETOB;
yYMEHHE ONEepUpOBaTh MOHATHUSAMU: rpad, CBSI3HBIA Tpad, AepeBo,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 3aJ]aBaTh U OMHUCHIBAThH Irpadbl
pa3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh Tpadbl NpU peEHICHUU
3a/1a4y

YMeHue omnepupoBaTh MOHATHUSAMH: HATypaJllbHOE YHCIO, LEI0e
YHCII0, CTETMEHb C IEJNbIM TOKa3aTelieM, KOpPEHb HATypaIbHON
CTENEHHU, CTENEHb C pPALMOHAIBHBIM I10Ka3aTeleM, CTENEHb C
JCHCTBUTENBHBIM ITOKa3aTeseM, JorapudM Yrcia, CUHYC, KOCUHYC
M TaHTeHC MPOM3BOJIBHOTO YHCJA, OCTATOK MO MOAYIIO,
palMoHAIbHOE YHUCIIO, HWPPAlMOHAIBHOE YHCIO, MHOXKECTBA
HATYpaJbHBIX, IEJIBIX, PAIlMOHANBHBIX, JACHCTBUTEIBHBIX YHCEI;
YMEHHUE UCII0JIb30BaTh MPU3HAKU IETUMOCTH, HAMMEHBIIHA 00IIHiA
JeTUTENh 1 HaUMEHbIIIee o0IIee KpaTHOe, alropuT™M EBKinaa npu
pelIeHNH 3a/ay; 3HAKOMCTBO C Pa3IUYHBIMH TO3UIIMOHHBIMU
CHCTEMaMU CUHMCIICHHS; YMEHHUE BBIMIOIHATH BHIYHCICHHE 3HAUEHU I
U TpeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSIMH W JiorapudmMamu,
npeobpa3zoBaHusl IPOOHO-PAIIMOHATIBHBIX BBIPAKEHHM; yMEHHE
OTIePHPOBATH TIOHATUSAMHU: TIOCIENOBATEILHOCTD, apu(MeTHIeCKas
nporpeccusi,  reoMeTpuyYeckass  Iporpeccus,  OECKOHEYHO
yObIBarolas TreoMeTpudeckas IpOrpeccus; YMEHHE 3aJaBaTb
MOCJIEOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYypPPEHTHBIX
dbopMys; yMEHHE ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO 4Hucia, (opMa 3amuCH KOMIUIEKCHBIX YHCel
(reomeTpuuecKkasi, TPUTOHOMETpPHYECKass W ajredpanyeckas);




YMETb MPOU3BOAUTH apU(PMETUUECKHUE ACHCTBUS C KOMILJIEKCHBIMU
YUCJIaMU; TPUBOAUTH MPUMEPHI HMCIOJIb30BAHUSI KOMIUIEKCHBIX
yucesl; ONEpPUPOBATH MOHATUSAMHU: Martpuma 2X2 wu 3%3,
OTpEe/IETUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICI OTPEICTUTENS

YMenue ONEpUPOBATH MTOHATHSAMM: paloOHaIbHEIE,
UpPpaLMOHAIIBHBIE, [IOKa3aTeJIbHEIE, CTEIICHHEIE,
jgorapupmuueckue, TPUTOHOMETPUYECKUE  ypaBHEHUS U

HEpPaBEHCTBA, UX CHUCTEMBbl; YMEHHUE OIEPUPOBATh IOHATHIMU:
TOXKJIECTBO,  TOXKJECTBEHHOE  MpeoO0pa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCHIIBHOCTh
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pEllaTh ypaBHEHHS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIUYHBIX PUEMOB; PEIIaTh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBbI C MApaMETPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, WX CHCTEMBI I  PEIICHUA
MaTeMaTHYEeCKUX 3a7a4 W 3aJlay U3 Pa3IMYHbIX 00JacTeil HAyKu U
pEIbHOM KU3HU

YMeHue onepupoBaTh MOHIATHAMH: QYHKIHUS, YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTD byHKINHA, OTPaHUYCHHOCTH byHKITUH,
MOHOTOHHOCTh (YHKIIMH, JKCTpeMyM (QYHKIHUU, HauOOJbIIee U
HauMEHbIIIee 3HAUYCHUS (DYHKIMHM Ha TIPOMEXYTKE, HENPEPhIBHAS
byHKIMA, acUMOTOTHI rpaduka ¢GyHKIUU, TepBas W BTOpas
ponu3BOAHAS (PYHKIIMH, T€OMETPUUYSCKHH U (U3UUIECKUNA CMBICI
MPOU3BOIHOM, IepBOOOpa3Hasi, ONpeACIEHHBIN HHTETPAJ; YMCHUE
HaXOJUTh ACUMMTOTHI Tpaduka (QyHKIHH, yMEHHE BBIUYUCISATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEJCHUS, YACTHOTO M KOMITO3UIIUU
(GyHKIMN, HAXOIUTH YpaBHEHUE KacaTelbHOU K rpaduky QyHKIINU;
YMCHHE HaXOIUTh MPOU3BOIHBIC AJICMEHTAPHBIX QYHKITUH; YMEHUE
WCIIOJIb30BaTh TMPOWM3BOAHYIO JUISI HWCCICAOBAHUS  (DYHKIIHIA,
HaXOJUTh HAWOONbIINE W HAUMEHBIINE 3Ha4YeHUS (QYHKIUNL;
CTPOUTH TpapuKA MHOTOUICHOB C WCIIOJIb30BAaHUEM armapara
MaTEeMaTU4YECKOTO aHaiHW3a; NPHUMEHSTh MPOU3BOJHYIO IS
HAXOXICHHUS HAWJTyYIErO PEIICHUS B MPUKIIAHBIX, B TOM YHCIIE
COIMAITLHO-DKOHOMUYECKUX W (DU3MYECKUX 3aJa4ax; HaxXOJUTh
wiomaan u 00bEMBI (PUTYp C TTOMOIIBI0O MHTETPAJa; MPUBOIUTH
NpUMEpPbl  MAaTEeMAaTHYECKOTO MOJCIHUPOBAHHMS C  TOMOIIBIO
Qg depeHnaNTbHbIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAMHU: rpaduk (yHKIUH, oOpaTHas
byHKUMA,  KOMOO3MIMS  (QyHKIMM, JuHeWHas  QyHKUUA,
KBaJpaTuyHast (QYHKIUS, paludoOHaNbHAs (YHKIUS, CTENECHHas
byHKIMS, TPUTOHOMETPUYECKHE (GyHKIMH, oOpaTHble
TPUTOHOMETPUYECKHE GbyHKIMH, HoKa3aTesbHas U
norapupmuueckas  (QyHKIMH; yMEHHE CTPOUTh  Tpaduku
U3yYEHHBIX (QYHKIMHA, BBINOIHATH IpeoOpa3oBaHusi TIpaduKoB
(GYHKIMA, HWCMONB30BaTh TpadUKu IS H3YUYCHHs] MPOIECCOB U
3aBUCHMOCTEH, @pU PELIEHHH 33aJady U3 JAPYyrux Y4yeOHbIX




MPEIMETOB U 33J1a4 U3 pPeaIbHOM KU3HM; BbIpaKaTb (opMyliaMu
3aBUCHUMOCTH MEXJy BEJIIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U
rpaduxu QyHKIMIA A7 peuieHusl ypaBHEHH, HEPABEHCTB U 3a7a4
C mapaMeTpamu; H300pakaTb Ha KOOPJUHATHOW IIJIOCKOCTHU
MHO>KECTBA PEIICHUI YpaBHEHU, HEPABEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOILICHTHI, JIOJM W 4YacTH, Ha [BIKEHHE, pabOTy, CTOUMOCTH
TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 OOJACTH YIpaBIICHUS
JUYHBIMU M CeMEMHBbIMU (PUHAHCAMU); COCTABJISATH BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 3aJlayH,
UCCIIEIOBATh MOJTy4eHHOE pelieHue u OIICHUBATh
MpaBAONOAOOHOCTh  pEe3yJbTaTOB;,  yYMEHHE  MOJEIMPOBATH
peayibHbIE CHUTyalldd Ha $3bIKE MAaTEMaTHUKHU, COCTaBIIATH
BBIpAKEHUS, YPABHCHUS, HEPABEHCTBA M UX CUCTEMBI M0 YCIOBHUIO
3a/layy, UCCIEA0BATh IMOCTPOEHHBIE MOJENIN C HCIHOJb30BAHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYyUYEHHBIN pe3yibTat

YMeHue omnepupoBaTh MOHSATUSMU: CpelHee apupMETHUYECKOe,
MeJMaHa, HauOoJbplllee U HaUMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE YMCIOBOro Habopa; yMEeHUe
W3BJIEKAaTh, UHTEPIPETUPOBATH UHPOPMAIIHIO, TIPEACTABICHHYIO B
TabluIax, Ha AuarpamMmax, rpadukax, OTpakarollyl0 CBOWCTBA
pEANbHBIX TMPOIIECCOB U SIBJICHMIA;, MPEACTABIATh UHPOPMAILIUIO C
MOMOIIIBI0 TAOJIUI[ W JUarpaMM; HCCIEIOBAaTh CTAaTUCTUYECKUE
JaHHBIC, B TOM YHCIIE C MPUMEHEHHUEM TpadUUECKUX METOIOB U
AJIEKTPOHHBIX CPEACTB; TpadUuecKd HCCIEA0BaTh COBMECTHBIC
HAOJIO/IEHNsT C TIOMOINIBIO JMAarpaMM pacCEeWBaHUS W JIMHEWHOUN
perpeccuun

YMeHMe oneprupoBaTh NOHATUAMU: CIIyYalHBII ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMEHUE BBIUUCISATH
BEPOSATHOCTh C  HCIOJB30BAaHHEM TIpaQHUUecKuX  METO/OB;
OPUMEHSTh (POPMYJIBI CIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH,
dopmyny  monmHOW  BeposiTHOCTH,  (opmyny  bepuymim,
KOMOMHATOpHbIE (DaKThl U (HOPMYJBI; OIEHUBATH BEPOSITHOCTH
peaJIbHBIX COOBITUI; YMEHUE ONIEPUPOBATH NOHATUAMU: CIIydaiHasI
BEJINYMHA, PACIPENEICHUE BEPOSATHOCTEH, MaTEMaTHYECKOE
OKMJIaHWE, OUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHE CIy4alHOU
BEJIMYUHBI, PYHKIINU PACIPENEICHUS U MJIOTHOCTH PAaBHOMEPHOTO,
NIOKA3aTeJIbHOTO W  HOPMAJIBHOIO  pAaCHpENelCHUN; YMEHHe
HCII0JIb30BAaTh CBOMCTBA U3YyUYEHHBIX PaCHpEIeICHUN IS PEeIeHUs
3a]1a4; 3HAKOMCTBO C IMOHATUSAMM: 3aKOH OOJIBIIMX YKMCEII, METO/IbI
BbIOOPOUHBIX MCCIEIOBAaHUI; YMEHHE [PUBOJAUTH IPUMEPHI
NpOSABIIEHNUA 3aKOHAa OOJIBIIMX 4YHCE B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBATh MOHATUSMU:
COYETaHHWE,  IIEPECTAaHOBKA,  YHUCJIO  COYETAaHWM,  YHUCIO
HepecTaHoBOK;  OuHOM  HploTOHa;  yMeHME  IPUMEHSTh




KOMOMHATOpHBbIE (PAKTBl M pacCyKICHUS JId pEIICHHs 3adad;
OLICHUBAaTh BEPOATHOCTU pPEAIbHBIX COOBITHH; COCTaBIAThH
BEPOSITHOCTHYI0 MOZE/Ib M HMHTEPHPETUPOBATH IOJIYyYCHHBIN
pe3ynbTar
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YMeHue onepupoBaTh MOHATHUAMM: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIA, IJIOCKUH YTOJI,
JBYTPaHHBIN Yo, TPEXTPAHHBIN YroJl, CKPEIIUBAIOLIUECS MTPSIMBIE,
NapaJuIeIbBHOCTh U MEPIEHANKYJIIPHOCTD NPSMBIX U IJIOCKOCTEH,
YTOJI MEXy NMPSMBIMH, YTOJI MEXKYy IIPSIMOU U IJIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSHHE MEXIY IPSIMBIMH, PACCTOSIHUE MEXIY IJIOCKOCTSAMHY;
YMEHHUE HCII0JIb30BaTh MPH PEIICHUHU 337a4 MU3yYeHHbIE (DaKThl U
TEOpeMbl IJIaHUMETPHH; YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXaIOLIEro MHpa; CTPOUTh MaTEMaTHYECKUE MOJEIH C
MOMOIIBI0O TE€OMETPUUECKHX TIOHATUM U BEJIMYUH, pEIIaTh
CBsI3aHHBIE C HUMM NPAKTHUUYECKHE 3a/1a41

YMeHue omnepupoBaTh MOHATUSMU: IUIOMAAL (GUTYPBL, O00BEM
(GuUTypsl, MHOTOTPAaHHHK, MPaBUILHBIA MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKa, KyO, mapauielenuIiesl, Mpu3Ma, ITHpaMHa,
¢durypa u MOBEPXHOCTH BpAIleHUs, [IWIUHAD, KOHYC, IIap, cdepa,
wiomanb chepsl, IUIONIAAb MOBEPXHOCTH MHUPAMUIBI, MPU3MBI,
KOHYCa, UUJIMHIpA, 00BEM KyOa, MPSIMOYTOJILHOTO
napaJijieieIuIie 1a, MMPaMUIbl, TPU3MBI, IWJTUHAPA, KOHYCa, Iapa,
pa3BEPTKa TIOBEPXHOCTH, CEUEHHUs KOHyca W IIWIMHJIPA,
napajuieIbHBIE OCH WM OCHOBAHMIO, CEYCHHE IIapa, TIOCKOCTD,
Kacaromascs chepsl, HIUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, W300pakaTb MHOTOTPAHHHUKH, QUTYpPBl U
MMOBEPXHOCTH BpAICHUS, KX CCUYCHHS, B TOM YHUCJIC C MOMOIIBIO
JJNIEKTPOHHBIX  CPEJICTB,  YMEHHE  TMPUMEHSATh  CBOMWCTBa
TCOMETPUYECKUX  (QUTYpP, CaMOCTOATEIBHO  (HOPMYIUPOBATH
OTpeJIeNIeHNsT U3y4YaeMbIX (UTYp, BBIABUTATh THUIOTE3Bl O
CBOMCTBaX M MpPH3HAKAaX T'€OMETPHUCCKHX (UTYp, 0OOCHOBHIBATH
WM OTIPOBEPTaTh UX; YMEHUE MPOBOJUTH KiIaccupuKanuimo Guryp
M0  pa3W4YHBIM  TPU3HAKAM,  BBINOJHITH  HEOOXOIAMMBIC
JIOTIOJTHUTEIIbHBIC TIOCTPOCHUS
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YMeHne onepupoBaTh MOHITHSAMHU: JBHKCHHE B TPOCTPAHCTBE,
napajulelbHbI  MEPEHOC, CHMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOJAO0UsS, MOJOOHBIE
¢burypbl; yMeHHE pacro3HaBaTh paBHBIC U MOJO0HBIE (QUTYpHI, B
TOM 4YHCJIE B NPHUPOJE, UCKYCCTBE, APXUTEKType; UCIOIb30BaTh
reOMETPUYECKUE OTHONICHHs] TpU pEHIeHUH 3a7a4; HaXOIUTb
T€OMETPUUECKUE BEJIMUUHBI (JUIMHA, YToJ, MIOoaab, 00bEM) Ipu
pElIeHUH 3a/lay U3 APYTUX YYeOHBIX MPEIMETOB U U3 peaibHOU
KU3HU; YMEHUE BBIUYUCIATH T€OMETPUYECKUE BEIWYUHBI (JIMHA,
yroy, IUIouaab, OOBEM, IUIOMIA/b TMOBEPXHOCTH), HCIOIB3Ys
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u3ydeHHble (OpPMYJIBI W METOJBI, B TOM YHCJE: IUIONIAIb
MMOBEPXHOCTH THPAMHJIBI, TIPU3MBI, KOHYyCa, IWIMHAPA, IUIOMAIb
chepel; 00bEM  Kyba, MPSIMOYTOJIBHOTO  MapajuiesieIuIe/a,
MUPAMUIBI, TTPU3MBI, [TWIHHIPA, KOHYCa, I1apa; YMEHUE HAaXOIUTh
OTHOIIICHHE 00BEMOB MOAOOHBIX QUTYP

YMeHHe OmepupoBaTh IMOHSATHSAMH: MPSMOYTOJIBHAs CHUCTEMa
KOOpPJIMHAT, BEKTOpP, KOOPJAWHATHI TOYKH, KOOPJHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpa HA YUCIIO, PA3JIOKECHUE
BEKTOpa MO0 0a3uCy, CKaIIpHOE TIPOM3BEIACHHUE, BEKTOPHOE
MPOU3BEACHHUE, YTOJ MEXKIY BEKTOpAaMHU; YMEHHUE HCIIOJIh30BaTh
BEKTOPHBII ¥  KOOPAMHATHBIA  METOA  JUII  PEIICHUS
TCOMETPUYECKHUX 3a/1a4 M 33/1a4 APYTUX YUICOHBIX MPEIMETOB
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YMeHue BbIOMpPATh MOAXOIALIMN METOA JJIA pPELIEHUs 3a7auu;
NOHMMAaHHWE 3HAYUMOCTH MAaTE€MaTUKH B M3YYEHHH IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M SIBJIEHWH; YMEHHE pacro3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMECHHE
IPUBOJIUTH MPUMEPHl MaTEMAaTUYECKUX OTKPBITMM POCCUMCKOW U
MHPOBON MaTEMAaTHYECKON HAYKU




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSL

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u niensie uncna. [[pu3Haku 1eIMMOCTH HETbIX YUCET
12 Panmonanbubie yncina. OObBIKHOBEHHBIE U JCCATUYHBIE TPOOU, MPOILIEHTHI,
' OeCKOHEUYHBIE MEPUOINYECKUE APOOH
13 ApudmeTndyeckuii  KOpeHb  HaTypaidbHOH  cremeHW. JledcTBusS ¢
apu(PpMETHUYECKMMH KOPHAMH HaTypaJbHOU CTENEHU
14 Crenenb ¢ uenbiM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCMHYC ¥ TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApKTAHI€HC YUCJIOBOT0 apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIC U HATYpAJIbHBIE JIOTApU(MBI
JeiicTBuTenbHbIe yncia. Apudmernueckue onepaiuu ¢ 1eHCTBUTETHHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIICHUS, TPaBUila OKPYIJIEHUs, TIPUKUIKA U
OLICHKA pe3yJIbTaTa BBIUMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKECHHI
1.9 KommiekcHble uncina
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble 1 npoOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppannoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
2.4 [TokazarenpHbIC U JOTAPUPMUIECKUE YPAaBHEHUS
2.5 Llenbie u ApoOHO-paOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHaibHble HEPaBEHCTBA
2.7 [Toka3zaTenpHbIC U TOTapHPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkue HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHEHHs, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMHU
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeieanTellb MaTPHILIbI
3 ®OynKuuu 1 rpaduku
Oynknus, cnocoObl 3amanus ¢yHkmun. 'padux  dyskumu. Bsammbo
3.1 oOpatHble ¢GyHKuuMu. YETHble W HeuéTHble (yHkuuu. [lepumonnyeckue
byHKIIUN
Ob6nacTp onpeneneHus U MHOKECTBO 3HadeHni ¢yHkumuu. Hymn ¢pyHKmm.
39 [TpoMexyTKn 3HAKONMOCTOSAHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (YyHKLHH.

MakcumymMbl ¥ MUHUMYMBbI ¢GyHKIuU. HawuGonbliee W HauMeHblee
3Ha4YeHrne QYHKIMH HA TIPOMEKYTKE




Crenennast (yHKIIMS C HATYpaJIbHBIM U LIETBIM Moka3areneM. E€ cBoiicTBa u

3.3 s .
rpaduk. CBoicTBa U rpauK KOpHS n-OM CTENIEHU
34 TpuronoMerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu
3.5 [TokazarenpHas u Jorapudmuyeckast yHKIMHU, UX CBOMCTBA U rpaguKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHKuuid. CBoiicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMSI ITOCIEI0BATEIbHOCTEN
38 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Havana maTemMaTnueckoro aHanusa
4.1 [TpousBonHas pynkuuu. [Ipon3BoiHbIE 31€eMEHTAPHBIX (PYHKIIMIA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecCTBa U JIOTHKA
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCT 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Komb6unaTopuka
7 ['eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 MOBEPXHOCTU BpALLCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

» MaremaTtuka. AnreOpa v Hadajga MaTeMaThuueckoro ananu3sa; 10 kiacc. yriayoaeHHoe
obyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonsko B.M.; noa penakuueit
[Togonsckoro B.E. O61miecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO M3marensckuit
nenTp «BEHTAHA-T'PA®»; AxuronepHoe obmectBo «M31aTenbcTBO
«IIpocsemenne»

* MaremaTtuka. AnreOpa 1 Hadaja MaTeMaTHIeCKoro aHanu3a; 11 kmacc. yriaybiaeHHoe
obyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonsko B.M.; noxa penakiueit
[Togonbsckoro B.E. O61miecTBO ¢ OrpaHUMYeHHON OTBETCTBEHHOCTHIO M3marensckuit
nentp «BEHTAHA-T'PA®y; AxuronepHoe obiiectBo «M31aTenbeTBo
«IIpocsemenne»

1. bynumosuu E. A., bynberaeB B. A. Maremartuka. BepositHocTh 1 ctatuctuka. 10
kiacc. ba3zoBeiit u yriyOnénneiit ypoBau. YueOHoe nocobue. [Ipocsemnienue, 2025

METOJIUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA
1. Meroauueckoe mocobune «Maremaruka. BepostHocTh u cratuctrka. 10—11 Kimacchl.
bazoBsiit 1 yrioyonéunbiit ypoBHn». MockBa, «IIpocBemenuey, 2024

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xonnexkuust nudpoBeix 00pa3oBaTEIbHBIX
peCypcoB»

2. http://windows.edu/ru, «EnquHoe okHO A0CTyIa K 00pa3oBaTelbHBIM PECypcam»

3. http://fcior.edu.ru, http://eor.edu.ru, «DeaepanbHblii IEHTP HHPOPMAITUOHHBIX
00pa30BaTEIBHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHBIX U3jaHUH, SJIEKTPOHHOTO 000PYAOBAHHUS
Y DJICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB JJIsl 001Ier0 00pa30BaHUs

5. http://www.portalschool.ru, IIkonapHBIi TOpTaN

6. http://www.ict.edu.ru, @enepansusiii nopran «upopmamonto-
KOMMYHHKAITMOHHBIC TEXHOJIOTHH B 00pPa30BaHUN»

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuareka [IpocBemienus

8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
OO6pa3oBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickas 21eKTpoHHAs IIKOJIA

10. https://myschool.edu.ru/, IOC «Mos nikoma
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