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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHb1il Kypc «BeposiTHOCTP M cTaTUCTUKa» YriyOJEHHOTO YPOBHS SIBISETCA
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,
BEIMYMH U mporeccoB. I[lpu wu3yueHum Kypca oOoramjarorcss MpeaCTaBICHUS
oOyyaronmxcsi 0 MeToJax HMcciaeloBaHusl U3MEHUYMBOIO MUpa, pa3BUBAETCs MOHUMAaHHE
3HAaYUMOCTH U OOLITHOCTH MaTEMAaTUYECKUX METOJOB MMO3HAHMS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOTO MUPOBO33PEHMUSL.

ConepxaHue yuyeOHOro Kypca HallpaBJIEHO Ha 3aKpEIUIEHUE 3HAHWM, MMOTYYEHHBIX
Ipy U3YYEHMHM Kypca Ha YPOBHE OCHOBHOI'O OOHIEro 0oOpa3oBaHMs, U Ha pa3BUTHE
NPEJCTABICHUIN O CIy4alHBIX BEJIMYMHAX U B3aWMOCBS3AX MEXKIy HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPHHYTHI W3 OKpYy’Karouero mupa. B pesynbrate y
o0yyaronmxcs JOHKHO c(hOPMUPOBATHCS MPECTaBIEHHE O Hanbosee ynoTpeOuTeIbHbBIX
1 00IIMX MAaTEMAaTUYECKUX MOJIETISIX, UCTIOIB3YEMBIX JIJIsl OMUCAHUS aHTPOIIOMETPUUECKHUX
U JeMorpauyeckux BEJIUYMH, MOTPEIIHOCTEH B pasziUyHble pojAa H3MEpPEHUsX,
JUINTEJIBHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK MacCOBBIX
SBJIGHUA M TPOLECCOB B oOIIecTBE. YUeOHBIA Kypc sBisieTcss 0a30i Al OCBOEHUs
BEPOSATHOCTHO-CTATUCTUYECKHX METO/J0B, HEOOXOIUMBIX CIELUAINCTAM HE TOJBKO
MHKEHEPHBIX CHEUATbHOCTEH, HO TaKXKE COLUAIBHBIX U MCUXOJOTUYECKUX, TIOCKOIBbKY
COBpEMEHHBIE O0IIIECTBEHHbIE HAYKH B 3HAUUTEIHHON Mepe UCIOIb3YIOT anmnapar aHaan3a
00ibIIKX NaHHBIX. LleHTpanbHyI0 YacTh yueOHOro Kypca 3aHUMAaeT 00CYKIeHHE 3aKOHa
00MBIIKUX Yucen — (PyHIaMEHTAIbHOIO 3aKOHA MPUPOJIbI, UMEIOIIET0 MAaTEMATHYECKYIO
dbopManu3zanuio.

B cooTBeTCTBUY ¢ yKa3aHHBIMU LIETISIMU B CTPYKTYpe yueOHOro Kypca «BeposiTHOCTD
U CTaTHCTHKa» Ha YIiIyOJEHHOM ypOBHE BBIJENICHBI OCHOBHBIE COJIEP)KATENIbHbIE JIMHUU:
«CnyyvaiiHple COOBITUS U BepOsTHOCTU» U «CiyuyaliHble BEJIMYMHBI M 3aKOH OONBIINX
qHCce.

[ToMHMO OCHOBHBIX JIMHUI B y4€OHBII KypC BKJIFOUEHBI 3JIEMEHThI TEOpUH rpadoB u
TEOpPUU MHOXKECTB, HEOOXOJUMBbIE Jisi MOJHOIEHHOTO OCBOEHHS MaTepuana JaHHOIO
y4eOHOro Kypca 1 CMEXHBIX MaTeMaTHYECKUX Y4eOHBIX KYPCOB.

Conepxanne muHUM «CiydaiiHble COOBITUSI M BEPOSITHOCTU» CIY>KUT OCHOBOM IS
(dopMHupoBaHUS MPEICTABICHUN O paclpeiesieHUH BEPOSTHOCTEH MEXAYy 3HAUYCHUSMU
CIIy4ailHbIX BeMYMH. BajkHy10 4acTh B 3TOM cofepKaTeNbHON JIMHUY 3aHUMAaET U3yUeHUe
reOMEeTPUUECKOro 1 OMHOMHUAJILHOTO pacipeieIeHU 1 3HAKOMCTBO C UX HEMPEPHIBHBIMU
aHaJIOraMM — MI0Ka3aTeIbHbIM U HOPMaJIbHBIM paclpeleIeHUSIMU.

Tembl, CBSI3aHHbIE C  HENPEPHIBHBIMU  CIy4YallHBIMH  BEJIMYMHAMH U
pacrpene’IeHusAMY, aKIEHTHPYIOT BHUMaHUE OOYYarOMIMXCS HAa OMHCAHWU M HM3YUYCHHU
CIIy4aillHBIX SIBIEHUH C TOMOIIBIO HEMpepbIBHbIX (QYHKIUH. OCHOBHOE BHUMaHUE
yAEIAeTCs NOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIpPEACIECHUSM.

B y4ueGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIBHOE U3YUCHUE CBA3H MEXKIY
CIly4ailHBIMH BEJIMYMHAMU M ONHUCAaHUE OTOM CBSI3M C MOMOLIBI0 KO3 uIMeHTa
KOpPPEJISILIMU U €r0 BBIOOPOYHOTO aHajora. JTH AJIEMEHTHI COIEP)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 kiacce — 34 yaca (1 yac B Henento), B 11 kmacce — 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. Cliy4ailHble OIBITHI C PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU
COOBITUSMU.

Onepanuu Haj COOBITUSIMU: TiepecedeHue, OOBbeAUHEHHE, MPOTHUBOMOJIOKHbBIE
coObITHs. Juarpammel Ditnepa. @opmyJia CI0KEHUS BEPOATHOCTEM.

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

bunapHBIl caydaliHBIA OMBIT (WCHBITAaHUE), yCIeX M Heynada. He3aBucumbie
ucnbiTanusa. Cepusi HE3aBHCUMBIX HCHOBITAHUWA 1O meEpBOro ycmnexa. IlepectaHoBKM H
dakTopuan. Yucio coueranuid. Tpeyronpauk [lackansa. @opmyna 6maoma HeroToHa.

Cepust He3aBUCUMBIX wucnbITaHU bepuymnu. CnyualiHblii BBIOOpP U3 KOHEYHOMN
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposTHocTel. /luarpamma pacnpeaeieHus.
Onepannn HajJ ClydalHBIMHA BelWYMHaMH. buHapHas ciydaiiHas BenuuuHa. [Ipumepsr
pacnpe/eieHHid, B TOM YUCJIe TEOMETPUYECKOe 1 OMHOMHAIIBHOE.

CoBMecCTHOE pacnpeaeseHUe ABYX CIyYalHbIX BeJWUnH. He3aBrucuMble cilydaliHbIe
BeNIMYMHBL. MaTeMaTHYeCKoe OXHMJaHWE CIyYalHOW BEJIWYUHBI (pacmpeneneHus).
[IpuMeppl TNpUMEHEHUST MAaTEMAaTHYECKOTO OXHUAAHUS (CTpaxoBaHUE, JOTepes).
MaremaTtnueckoe OXxuAaHue OWHApHOW cCily4yailHOW BenMuuHBL. Maremartuuyeckoe
0’KUJAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTHYECKOE 0KUJAHUE T€OMETPUIECKOTO U
OMHOMHUAIBHOTO pacipeieIeHH.

Jucniepcusi U CTaHJAPTHOE OTKJIOHEHUE CIy4YallHOW BEJIMYMHBI (pacrpeneneHust).
Jlucriepcust OMHApHOMN CITy4aitHOHM BeIMUMHBI. MaTeMaTHYeCKOe OXKUJaHNE MPOU3BEACHUS
U JUCIEPCUs] CYMMbl HE3aBUCHUMBIX CIIYYalHBIX BEJIWYMH. /Ucnepcus W cTaHIapTHOE
OTKJIOHEHHWE OMHOMHAILHOTO pacrpezeneHus. Jlucnepcus U CTaHJapTHOE OTKJIOHEHUE
F€OMETPUYECKOTO PACIIPENEIICHHUS.

11 KJIACC

HepaBenctBo YeObiméBa. Teopema UYeOwiméBa. Teopema bepnymmm. 3akoH
Oonpmmx ymcen. BeiOopounslii MeToa uccienoBaHuid. BeIOOpOUYHBIE XapaKTEPUCTHKU.
OneHuBaHre BEpOSITHOCTU COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TOMOILBIO U3YUYEHHBIX PACIPEAEICHUN.

HenpepsiBHbIe  ciyvaliHble  BenuuuHbl.  IIpumepsl. DyHKIMSA  IUIOTHOCTH
BEPOSTHOCTH pacrpeerneHus. PaBHOMEpHOE pacnpelenieHue U ero CBOMCTBa. 3ajauu,
NPUBOJIALIME K MOKA3aTEIBHOMY PACIIPEACIICHUIO. 3ajaul, IPUBOASIINE K HOPMAIbHOMY
pactpeneneHno. OyHKINS IUIOTHOCTH BEPOATHOCTU IOKA3aTEIBHOTO PACIpPEIETCHUs,
(YHKIMS MIIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO pacnpeaenenus. OyHKIus mIOTHOCTH U
CBOMCTBA HOPMAJILHOI'O PaCIIPEACIICHMUS.



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

KoBapuamnus nByx ciywailHbix BenuuuH. KosdduuueHT InHENHHON Koppensuuu.
CoBMecTHbIE HaOJIIOJIEHUS JIBYX BEJIUYMH. BBIOOpOUHBIH KOA(PPUIMEHT KOppEsLUu.
Pasnuune Mexay JMHEHHON CBSA3BI0O M IPUYMHHO-CIEIACTBEHHON 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) rpaskaaHCKOro0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMH OOY4YalOMIETOCSd KaK aKTHUBHOTO U
OTBETCTBEHHOI'0 YJI€Ha POCCHUIHCKOro oOIIecTBa, MPEICTaBIECHUE O MaTeMAaTHYECKHX
OCHOBaxX (pyHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOUEAYP T'PAKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYro€), YMEHHE B3aUMOJICUCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIUAMH U HA3HAYCHUEM;

2) NaTpMOTHYECKOT0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PAKIAHCKOW WACHTUYHOCTH, YBAXKEHHUS K
MpOIIJIOMY M HACTOSIIIEMY POCCHUUCKOM MaTEeMaTUKH, IEHHOCTHOE OTHOIICHHE K
JOCTH)KEHUSIM POCCHUUCKUX MATEMAaTHKOB M POCCHUUCKON MaTeMaTHYE€CKON IIKOJbI,
WCIIOJIb30BAHKE ITUX JOCTIXKCHUH B JPYTUX HAyKaxX, TEXHOJIOTHUAX, Chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTMXKEHUM HAyKU M JESITEIIbHOCThIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIa/Ia B IOCTPOEHUE YCTOMUYHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs OCTETHKY MaTeMaTHUYEeCKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUW, BOCIPUUMYHMBOCTH K
MaTeMaTHYECKUM acCleKTaM pa3iIMyHbIX BUIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHsI MPUMEHSITh MaTeMaTU4YeCKHWE 3HAHUS B HHTEpecax
3I0pPOBOTO U 6€30MacHOTO0 00pa3a )KMU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO
(3mopoBoe THTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U OTIbIXa, pEryJspHas
dbusnueckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE TPU 3aHSATHUSAX CIIOPTUBHO-
03JI0POBUTEIILHON JIEATETbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYJy, OCO3HAHUE IIEHHOCTH TPYAOJIOOUs, MHTEPEC K Pa3IMYHbIM
chepam mpodecCHOHANBHON JESATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPUWIOKEHUSIMH, yYMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oyaymieit mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIEC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHWIO HA TPOTSIKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTMBHOMY yYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/1ad MaTeMaTHYeCKOM
HaIPaBJICHHOCTH;

7) 3K0JI0rM4eCKOro BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOW KYJIbTYPBI, TOHUMAaHHUE BIUSHUS COLMAIBHO-
HPKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOW Cpe/ibl, OCOZHAHUE
rJI00aTbHOTO  XapakTepa OJKOJOTUYECKHX NpoOJeM, OpUCHTAIMs Ha MPUMECHEHHUE
MaTeMAaTHUYEeCKUX 3HAHUM JJIs pelleHUsl 3aJad B O00JIACTH OKpYKaroleh cpembl,



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

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIECTBEHHOM MPAKTUKH, MOHMMAaHHE MATEeMaTUYECKOM HAayKH Kak
chepbl 4eIOBEUECKON JeATEeILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS
[IMBWJIM3AIIMN, OBJAJCHUE S3BIKOM MATEMAaTHKU M MaTeMaTHYECKOW KYyJIbTYpOH Kak
CpPEAICTBOM  TO3HAHMS  MHpA, TOTOBHOCTb  OCYHIECTBISTH  MPOCKTHYID U
HCCIIEA0BATEIBCKYIO ICITSIIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/bHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AedcTBHA:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKHX
O0BEKTOB, TOHATHI, OTHOIIEHUH MEXAYy MOHATHUAMH, (HOPMYJIUPOBATH OIpEEICHUs
NOHATHM, yCTaHAaBIMBATh CYLIECTBEHHBIM MPU3HAK KIACCU(PUKALMK, OCHOBAHUS JUIS
0000111eHNs U CpaBHEHUS, KPUTEPUU IIPOBOJIMMOTO aHAIIN34;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPeoOpPa30OBbIBATh CYXKIECHUS: YTBEPAUTEIbHbIE
U OTpHUIATENIbHbIE, €TMHUYHbIE, YACTHBIE U 00IINE, YCIOBHBIC,

BBISIBJIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEYHUS B
(dakTax, TaHHbBIX, HAOMIOACHUIX U YTBEPKICHUAX, NPEIaraTb KpUTEPUH J1JIs1 BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JIeNIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJII0YeHHUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKa3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUMN
(mpsiMble ¥ OT NPOTHUBHOTO), BBICTPAMBATh APryMEHTAllMIO0, MPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BBIBOJIBI;

BbIOMpaTh Coco0 pelleHus yd4eOHOM 3a1ayu (CpaBHHMBATH HECKOJIBKO BapHUaHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMINNA C YYETOM CAMOCTOSTENBHO BbIJIEICHHBIX
KPUTEPUEB).

Bba3zoBble nccienoBarebcKue AeiiCTBUA:

UCIIOJIb30BAaTh  BONPOCHI KAk MCCIIEIOBATEIbCKUM HMHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh BONPOCHI, (PUKCHUPYIOIIKME MPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBATh
UCKOMOE M JaHHOE, (POPMHUPOBATH THUIOTE3Y, ApTyMEHTUPOBAThH CBOIO MO3UINI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbEeKTa, SBJIEHHUSA, IMpoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMU, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOATENbHO (OpMYyJIHpPOBaTH O00OOIIEHHST W BBIBOABI IO pe3yJibTaTaM
NPOBEAEHHOTO HAOIOACHUS, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOJYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 000OIICHMIA;

IPOrHO3MPOBAaTh BO3MOJKHOE pPa3BUTHUE IIpollecca, a TaKXKe BbIABUIATh
IPEIIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanueii:

BBISIBJIATD €UIUTH HH(POPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIPOC
U JUIS pellieHus 3a1a4u;



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

CTPYKTYpHpOBaThb HHGOpPMAIMIO, NPEACTaBIATh €€ B Ppa3IUyHbIX (Qopmax,
WUTIOCTPUPOBATH Iparuecky;

OLIEHUBATh HAJE&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBepPcATbHbIe yueOHbIe el cTBUSA

OO0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBHSMH H
HeNsIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX H
NMICHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUs 3a/Jadi, KOMMEHTHPOBATh
HOJTy4EHHBIN pe3ybTar;

B XOoA€ OOCYXIEHHS 3aJaBaTb BOMPOCH IO CYIIECTBY OOCYXIAaeMOU TEMBI,
npoOIeMbl, pemaeMoil 3aadu, BBICKA3bIBATh WICH, HAICJICHHbIE HA TOMCK pPELICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXICHUSIMH JAPYTUX YYacTHUKOB JIHAJIOTA,
0oOHapy>XMBaTh Pa3iIMuMe U CXOJCTBO MO3MIMHA, B KOPPEKTHOU (opme (HopMyInpoBaTh
pa3HoOTJIacHsi, CBOM BO3PaKCHUS;

NPEJCTABIATh PE3yNbTaThl PEHICHUs 3aJadd, OKCIEPUMEHTa, WCCIIEAOBaHus,
IPOEKTa, CAMOCTOSATENILHO BBIOMPATh ()OPMAT BBICTYIUICHHS C YIETOM 3a/1a4 IPE3EHTALUH
U 0COOEHHOCTEH ayIMTOPHUH.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC y4eOHbIE 1eHCTBUS

Camoopranuszanmus:

COCTaBJISITh IUIaH, AJITOPUTM PEILIEHUS 3a/1a41, BBIOUPATh CIIOCO0 PEeLICHHs ¢ YUETOM
UMEIOLUXCSI  PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YIETOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(dIeKCUH KaK OCO3HAHMSA COBEpPIIAEMbIX
NEMCTBUA W MBICIUTENBHBIX MPOIECCOB, HUX pe3yJIbTaTOB, BIAAETh CIOCO0aMH
CaMOINpPOBEPKH, CAMOKOHTPOJI Ipollecca U pe3ysbTara pelIeHUs MaTeMaTUYecKOn
3aj1auu;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPU PELIEHUH 33]]a41, BHOCUTD
KOPPEKTUBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LN M YCIOBUSM, OOBIACHATH NPUUYHHBI
JOCTH)KEHUS WM HEJIOCTHKECHUS Pe3yJIbTaTOB JCATEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHUIyaIbHON pabOThI
NIpY pEeIIeHUH yIeOHbIX 3a7a4, IPUHUMATh 1IEJIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh
OpPraHu3allMI0 COBMECTHOH paboOThl, pacmpenensaTb BUIbl PaldOT, IOrOBAPHBATHCA,
00Cy»XKIaTh POIIECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TpynmnoBbIX ¢opmax paboTel (0OCyxaeHus, 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 YUYACTHUKAMH B3aUMO/ICHCTBHS.

IMPEAMETHBIE PE3YJIBTATbBI

K konity 10 kjacca oOyyaromuiicss HayIuTCs:

CBOOOJIHO OMEpPHUPOBATH MOHATHUAMU: Tpad, MIOCKUi rpad, cBs3HBIN Tpad, NyTh B
rpade, nenp, UK, 1EPEBO, CTENEHb BEPIIUHBI, IE€PEBO CIyYallHOTO IKCIIEPUMEHTA;

CBOOOIHO OMEpPUPOBATH MOHATUSAMU: CIIYYaHBINA KCIEPUMEHT (OIBIT), CIy4YaitHOe
coObITHE, DTIEMEHTAPHOE CITy4yailHOe COOBITHE (3JIEMEHTAPHBIN UCXO/) CIyUYailHOTO OTIBITA,
HaXOJUTh BEPOATHOCTU COOBITHI B OMNBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHY,

HaxoIuTh W (OPMYIHPOBATH COOBITUS: TMepeceueHue, OOBEIUHEHHE JTaHHBIX
cOOBITH, COOBITHE, TMPOTUBOMOJIOKHOE NAHHOMY, HCIOJIb30BaTh JAMArpaMMbl DWjepa,
KOOPJIMHATHYIO MpsAMYIO JUIsl PEIIeHHs 3a]lad, IO0Jb30BaThCs (HOPMYJION CIIOKEHHS
BEPOSTHOCTEH IS BEPOSITHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHI;

ONEPUPOBATH IOHATHUSIMU: YCIOBHAsI BEPOSTHOCTb, YMHOXXCHHUE BEPOSITHOCTEM,
HE3aBHCHMBIE COOBITHS, JEPEBO CIy4ailHOTO SKCIEPUMEHTa, HAXOAUTh BEPOSITHOCTU
COOBITHII C TTOMOIIBI0 TIPAaBHJIa YMHOXKECHHUSI, I€peBa CIy4alHOTO OMBITA, UCIOIH30BATh
dbopMyily TOJIHOM BepoATHOCTH, (GopMmyiy baiieca mpu pemeHuu 3anad, ONpenessiTh
HE3aBUCHUMOCTb COOBITHII 110 (hopMyIIie U MO OPTaHU3AIMH CITyYalHOTO IKCIIEPUMEHTA;

IPUMEHSTh U3yYEHHbIE KOMOMHATOPHBIE (POPMYJIBI IJIsl IEPEUNCIICHUS AIEMEHTOB
MHOJKECTB, JJIEMEHTAPHBIX COOBITHI CIy4allHOTO OMbITa, PEUICHUS 3a]ad 10 TEOPUU
BEPOSITHOCTEN;

CBOOOJHO OINEpPUPOBATHh MOHATUSIMH: OMHAPHBINA CIy4YalHBIM OMBIT (MCHBITAHUE),
yCIex U HeyAaya, He3aBUCHUMBbIEC UCIIBITAHUS, CEPUSl UCIBITAHUM, HAXOAUTh BEPOATHOCTU
cOOBITHII: B CEpUM MCMBITAHUHN /10 MEPBOIO yclexa, B CepUu HMCNbITaHUuM bepHymiu, B
OTIBITE, CBSI3aHHOM CO CITyYallHBIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OINEpUPOBaTh TMOHATUAMM: Ciy4yallHas BeJIMYMHA, paclpeiesieHue
BEpPOSITHOCTEH, JuarpamMma pachupeneieHus, OWHapHas Clly4aiiHas  BeJIMYMHA,
reoMeTpuiecKkoe, OMHOMHAIBHOE PaclpeIesICHuE;

ONEPUPOBATH MOHATUIMHU: COBMECTHOE PACIPENEICHNUE JBYX CIy4YaiHBIX BEJIUYUH,
UCIIOJIb30BaTh TA0JIMIy COBMECTHOTO PACTPENEICHHs JIBYX CIyYalHBIX BEITUYHMH IS
BBIJICJICHUSL ~ PACHpPEACIICHUs] KAKJIOM  BEIIMYUHBI, OINPEACICHUS HE3aBUCUMOCTH
CIIy4YalHbIX BEIUYHH;

CBOOOJHO OMEpUpOBAaTh MOHATHEM MAaTEeMAaTHYECKOro OKUJAHUS CIIy4aiHON
BEJIMYUHBI (pacmpeeneHns), NPUMEHITh CBOWCTBA MaTEMaTHYECKOTO OXXKHIAHUS TPHU
pelieHur  3a7ad, BBIYUCISATH MAaTeMaTHYeCKOe OXUJaHWEe OMHOMHAIBHOTO U
r€OMETPUUYECKOT0 paACTIPEICTICHU;

CBOOOJIHO OMEPHPOBATh TOHATHUSMHU: IHUCIEPCHs, CTaHIAPTHOE OTKIOHEHUE
CIly4alHOM BEJWYMHBI, NPUMEHATbH CBOMCTBA JHUCIEPCUU CIIYYaMHOW BEJIMYHUHBI
(pacmipeneneHusi) MpU pEHICHUH 3a/ad, BBIYUCIATH JUCIEPCHUI0 W CTaHJAPTHOE
OTKJIOHEHHE T€OMETPHUUECKOT0 1 OMHOMHUAIBHOTO pacIpeIeICHU .

K koniy 11 kjiaacca o0yvarommiics HayYUTCs:



BBIUUCIIATE BBIOOPOYHBIE XApaKTEPUCTUKH IO JAHHOM BBIOOpKE U OLIEHUBATH
XapaKTEepPUCTUKU  TEHEpalbHON  COBOKYIHOCTM  JIAaHHBIX IO  BBIOOPOYHBIM
xapakTepuctukaMm. OIEHUBaTh BEPOSTHOCTH COOBITMM I MpOBEPATH MpOCTeilne
CTaTUCTUYECKUE TUIIOTE3BI, ITOJIb3YSCh H3YYCHHBIMH PACIIPEACICHUSIMY;

IPUBOAUTL NPUMEPHI 3a1ad, NPUBOMAIIMX K ITOKA3aTEIBbHOMY paCIpPENCIICHUIO,
3aa4, NPUBOJAIIMX K HOPMAJIBHOMY pacnpeneneHuo. OnepupoBarbh NOHITHIMMU:
(YHKIUS TUIOTHOCTH BEPOATHOCTH MTOKA3aTENbHOTO paclpeaeeHus, PyHKIUS INIOTHOCTH
BEPOSATHOCTM HOPMAJBHOIO pachnpeieneHusi, (YHKIUS IUJIOTHOCTH U  CBOWCTBA
HOPMAJIBHOT'O PaCIpeeICHus;

omnpenensaTh KodhPUIMEHT JTUHEHHOW KOPPENSIUH, BBIOOPOUYHBIM KOA(DPHUITUEHT
KOppEJISuT



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KoauvecTBo yacos JIEKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3aesioB U TeM Kontpoabueie  TIpakTuueckue (undposbie)
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI 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 OneMeHThl KOMOMHATOPUKH 4 1
Cepun nocnenoBaTeabHbIX UCIIBITAHNM.
5 Ucnsbitanns bepnynnu. CiydaiiHbiii 5
BBIOOp U3 KOHEUHOM COBOKYITHOCTHU
6 CrnyualiHbple BETMYUHBI U 14 1
pacnpeeneHus
OBIIEE KOJIMYECTBO YACOB IIO 34 ) 0

[TPOTPAMME




11 KUIIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3aesoB U TeM Kontpoabnpie  [pakTiueckue (uu¢posbIe)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
1 3aKoH OOJIBIIUX YUCE 5
) DIeMEeHTbl MaTeMAaTHYECKOM 6
CTATUCTUKH
HenpepsiBHBIE CTy4dailHbIE BEIIMUUHBI
3 (pactipeneneHus), moKa3aTeabHOE U 4
HOPMaJIbHOE paclpeeaeHus
4 Pacnpenenenue Ilyaccona 2
5 CBsi3b MEXY CITy4YallHBIMU 6
BEJIMYMHAMH
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, cBsa3HbIl rpad,
MIpe/iCTaBlIEHUE 3aJJa4H C
MTOMOIIIBIO Tpada

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

I'padsr Ha mmockocTu. Jepero
CIIy4allHOT'O 9KCIIEPUMEHTA

KoauuyecTBO yacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchl

Ciy4aiiHble SKCIEPUMEHTHI

(OTIBITHI) ¥ cITydaifHbIE COOBITHS.

DneMeHTapHbIE COOBITUS
(ucxompl)

BepostHOCTB cirydaitHOrO
coObITHsI. BeposiTHOCTH
COOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMU
AJIEeMEHTAPHBIMHU COOBITUSMU

BepositHOCTB cityyalilHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OIIBITaX C
PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU




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

Y cnoBHas BEPOSATHOCTD.
YMHOXEHUE BEPOATHOCTEM.
dopmyia yCcIOBHOM
BEPOATHOCTH

10
11

Y cnoBHas BEPOATHOCTD.
YMHOXEHUE BEPOATHOCTEM.
dopmyia yCcIOBHOM
BEPOSTHOCTH

dopMyJia MOJHON BEPOSITHOCTH

®opmyna baiteca. HezaBucrumele

COOBITHS

12

13

Komb6unaTopHoe npaBuiio
yMHOXeHHUs. [lepecTaHOBKY 1
bakropuain

Hucno coueranuid. TpeyroJbHUK

TTackansa

14

®opmyna 6uHoMa HeroToHa

15

KonTponsnas padota Nel:
"I"'padbl, BEpOSTHOCTH,
MHOXECTBa, KOMOMHAaTOpUKa"

16

buHapHbIl ciy4allHBINA OIBIT
(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
CrnyuaiiHelif BBIOOp U3 KOHEYHOU
COBOKYITHOCTH

20

21

22

[IpakTuyeckas paboTta ¢
UCIIOJIb30BaHUEM DJICKTPOHHBIX
TabuIL

CiyyaiiHas BeJIMYMHA.
Pacnpenenenue BeposTHOCTEN.
JlnarpamMMma pacnpeeseHus

Omnepanuu HaJ CiIy4yallHBIMU
BennuuHaMu. [Ipumepsbl
pacnpenenenuid. bunapHas
Cy4ailHas BEJIMYMHA

23

24

I'eomerpuueckoe
pacnpeneneHne. buHoMuanbHOE
pacrpeesieHue
MaremaTudeckoe OKugaHue
CIIy4YalHOU BEJIIMYMHBI.
CoBMecTHOE pacnpeneseHue
JIBYX CIIy4allHBIX BEJIUYMH

25

HesaBucumbie cinydaitHbie
BennunHbl. CBOMICTBA
MaTEeMaTHYECKOT0 OKUIAHUS.




26

27

MaremaTtnueckoe OKuJaHue
OMHAPHON CITyYaifHOW BETMYUHBI
Marematnueckoe OKuJaHue
F€OMETPUYECKOTO H
OMHOMHUAIBLHOTO pacIpenencHui

I[I/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

28

29

Hucnepcus 6uHapHOM
CIIy4YalHOU BEJIIMYUHBI.
CaoiicTBa gucnepcuun

MarteMaTHuecKkoe OKHIaHue
MIPOU3BEICHUS U JUCIIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIIyYallHbIX BEJIUYMH

30

Jucnepcrs GMHOMHAIBHOTO
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCTOIB30BaHUEM
AIEKTPOHHBIX TaOIHUIY

31

Jucnepcus u crangapTHoe
OTKJIOHEHUE T€OMETPUYECKOTO
pacnpenenenus. . [Ipaktuueckas
paboTa C HCIOIb30BaHUEM
AJEKTPOHHBIX TaOIHUIY

32

33

O00011IeHIE U CUCTEMATH3AIIUSI
3HAHUU

Kontponpsnas paborta No2:
"UcnweiTanus bepuysim.
CinyyaliHble BEJTMYUHBI U
pacnpeneneHus’"




O00011IEHIE U cCUCTEMATH3AIIUI
3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO

34

[TPOTPAMME



11 KUIIACC

Ne
n/n

Tema ypoka

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

KoandecTBOo 4acosB

Bcero

KoHnTpoJibHbIe
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 60JIBIINX YHCEN

Bri6opounsiil MmeTon
HCCIIeNOBaHUI

[IpakTuyeckas paboTa ¢
MCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IuIL

['enepanibHast COBOKYIIHOCTh U
cilydaiiHasi BBIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OLeHka
CPEIHEro U AUCHEPCUH
TeHePabHOM COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

I'eHepanbHast COBOKYNHOCTb U
ciydaiiHasi BBIOOpKa. 3HAKOMCTBO




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

OneHuBaHue BEpOSTHOCTEN
COOBITHII 110 BBIOOPKE

Craructrueckas rumnoresa.
IIpoBepka MpOCTENIINX THUITOTES €
IIOMOIIBIO CBOVWCTB U3yYEHHBIX
pacnpeneneHuin

10

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

11

[IpakTuyeckas paboTa ¢
MCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IuIL

12

[Tpumepsl HEMPEPBHIBHBIX
CIy4alHbIX BeauunH. OyHKIHS
TJIOTHOCTH BEPOSITHOCTH

13

PaBHOMEpHOE pactipeneneHue.
IIpumepsl 3a1a4, NPUBOIALINX K
MOKA3aTEJIbHOMY U K
HOPMaJIbHOMY PacIpeaesIeHUsIM

14

(DyHKIII/ISI IIJIOTHOCTH
BCPOATHOCTH ITOKA3ATCIIBHOT'O
pacIpCcacICHUA




15

@OyHKIUS TUIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacrpeeneHus

16

17

[TocnenoBaTeIbHOCTH OJIMHOYHBIX
HE3aBUCHUMBIX coObITHH. [IpuMep
3a7a4M, TPUBOIAIICH K
pacnpenenenuto I[lyaccona
[TpakTraeckas pabora ¢
HCMOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHIT

18

KoBapuanus aByx ciy4aiHbIX
BenuuuH. Koaddurment
KOppesiuu

19

20

CoBmecTHBIE HAOTIOACHUS ABYX
BEJIMYMH

Br16opounsiit ko3 duimeHT
KOPPETSIUU

21

22

23

24

25

Paznuune mexny nuHENHON
CBSI3bIO U MIPUYUHHO-
CJICICTBEHHOM CBS3bIO
JIuneiinas perpeccust
[IpakTrueckas pabora c
WCIIOJIb30BAHUEM JICKTPOHHBIX
Ta0IUI]

[IpencraBneHne TaHHBIX C
TTOMOIIIBIO TAOJIHI] ¥ TUArPaMM,
omnucaTeIbHas CTATUCTHKA
OMnBbITHI ¢ PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMH




26

27

28

29

Brruucnenue BepossiTHOCTEMN
COOBITUH C TpUMEHEHHEM (HOPMYTT

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

CiyyaliHble BEJTMYUHBI U
pacnpeneseHus
MaremMaTudeckoe OKUgaHue
CIIy4ailHOM BEJIMYHUHBI

30

31

MaremMaTudeckoe OXKugaHue
CIIy4YalHOU BEJIIMYUHBI

KontponbsHnas pabora:
"BeposTHOCTB 1 cTatucTUKa"

32

Brruncnenue BeposiTHOCTEM
COOBITHIA ¢ TPUMEHEHHEM (POPMYIT
U TpauyeCcKUX METOI0B

33

34

Brruncnenue BeposiTHOCTEM
COOBITHIA ¢ TPUMEHEHHEM (POPMYIT
U TpaUuECKUX METOIOB
Cnyuaiinbie BETMYUHBI U

pacnpenenenusi. Marematuueckoe
0’)KUJAHUE CIIyYaHOW BEJIUYUHBI

OBIIEE KOJIMYECTBO YACOB IIO
[TPOIT'PAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMOBI

10 KJIACC
Kon .
TG IIpoBepsiembie HpeIMETHEIE Pe3yIbTATE OCBOCHHSH OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0o1ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJIULBI U JUATPAMMBI
OnepupoBaTh NOHATHSAMU: CpelHEE apU(PMETUUYECKOE, MEJMaHa,
6.2 HauOoJIbIlIee, HAMMEHbIIIee 3HAYEHUE, pa3MaxX MAacCUBa 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 ~ CIIyYailHBIMH ~ COOBITHSIMH, HaXOAUTh W
CpPaBHHBATh BEPOSTHOCTU COOBITHII B HW3YUYEHHBIX CIIy4YailHBIX
IKCIEPUMEHTAX
Haxomute u  ¢opmynupoBaTh COOBITHA: TEPECEUCHUE U
6.4 o0ObeMHEHNE JAaHHBIX COOBITHM, COOBITHE, MPOTHUBOMOJIOKHOE
) JAHHOMY COOBITHIO; TIOJI30BAThCS JMarpaMMamu ODiliepa u
(hopMyIIOH CIIOXKEHUSI BEPOSATHOCTEH MPHU PEIICHUH 3a1a4
OnepupoBaTh NOHATHUSAMM: YCIOBHAs BEPOSITHOCTb, HE3aBHCHMBbIE
6.5 COOBITHSI; HAXOJUTh BEPOSTHOCTH C TOMOULIBIO  TpaBHiia
YMHOKE€HHUS, C IOMOIIBIO IEpEBa CIIy4alHOTO ONBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHHUS MPU PELIEHUU
3a1a4y
OnepupoBaTh NOHATHUSAMMU: UCIIBITAHWE, HE3aBUCUMbIE UCIIBITAHUS,
6.7 cepusl WCHOBITAHWM, ycHeX M HeyJada; HaXOAUTb BEPOSTHOCTH
COOBITUI B CepUM HE3aBHUCHMBIX MCIIBITAHUHN JI0 MEPBOrO ycIexa,
HaXOJUTh BEPOSATHOCTH COOBITUI B c€pUM UCTIBITAaHUI bepHyiu
6.8 OHCpHpOBaTIi MNOHATUSAMM: Clly4daiiHasi BEJIMYMHA, PACHpPEEICHUE
BEPOSITHOCTEH, AMArpaMMa paclpeneacHus
11 KJIACC
Kon .
T IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTATEl 0CBOEHHS OCHOBHO
o0pa3oBaTe/IbHOW MPOrpaMMBbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSTHOCTU 3HAYCHHH CIy4YailHOHW BEJIMYHMHBIIIO

pacrpeeICHUIO WU C TTIOMOILbIO AUarpaMmm




OHCpI/IpOBaTb IMOHATUCM MATCMATHYCCKOTO OXXUJAAHUS, IPUBOJUTH
MNpUMECPBI TOI'0, KaK MNPUMCHACTCA MATCMATHUYCCKOC OXHIAHHC

32 CIIy4ailHOM BEJIMYMHBI, HAXOJIUTh MAaTEMaTHYECKOE OKHUIAHUE I10
JAHHOMY paclpeleIcHUI0

5.3 Nmets npenicTaBiienne o 3akoHe OOJIBIINX YHCE

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,
JUCTIEPCHS U CTAaHAAPTHOE OTKIIOHCHHUE YUCIIOBBIX HA0OPOB

Crnyualinbple SKCIIEpPUMEHTHI (OTBITHI) M CAy4YalHble COOBITHS. DIIeMEHTapHbIE
coObITUA (MCX0mbl). BeposTHOCTH citydaitHOTO cOoObITHA. BIM30CTh YacTOTHIN
BEpOSATHOCTH  coObITHI. CiyuyailiHble ONBITBI C  PaBHOBO3MO>KHBIMU
AIIEMEHTApHBIMU  COOBITUSAMU.  BeposiTHOCTHM  COOBITUH B OMBITAXC
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMU

Omnepanun Hajg COOBITUAMU: TIepeceueHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. [InarpamMmel Ditnepa. @opmyJia CI0KEHUS BEPOATHOCTEH

6.4

VYcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEW. /[lepeBo ciydaillHOTrO
skcnepuMenTa. PopmyJa noyHoi BepoaTHocTH. HezaBucumbie cOOBITUS

6.5

6.6

6.7

Kom6unaTopHoe npaBuiio ymHoxkeHus. [lepectanoBku u ¢akropuan. Yucio
couerannii. Tpeyronsuuk Ilackams. ®opmyina Ounoma HeroToHa

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

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

11 KITIACC

Konx

5.1

IIpoBepsiemblii 3JIeMEHT COACPKAHUS
Teopust BEpOSITHOCTEN M CTATUCTHUKA

UucnoBble  XapaKTEpPUCTHKU  CIyYaWHBIX BEJIWYUH: MaTEMaTUYECKOe
0’XKHMJIAHWE, TUCIIEPCUsl U CTAHJAPTHOE OTKJIOHEHHE. [IpuMeprl mpuMeHeHus
MaTE€MaTUYECKOTO OKMJAaHMs, B TOM 4YHMCJIE B 3a7a4ax U3 IOBCEIHEBHOU
KU3HU. MartemaTuyeckoe OXXHJaHHe OMHAPHOW CITy4allHOW BEJTUYMHBI.
MareMaTtnueckoe 0XKUJaHUE CYMMBI CITy4YaHbIX BEJIUYMH. MaTemaTuyeckoe
OKMJAHWE W  JUCHEePCUS  TEOMETPUYECKOro U OMHOMHAIBHOTO
pacnpeneneHun

5.2

3aKkoH OOJBIIMX YHUCEI W €ro pojib B HayKe, MPUPOAEC U OOIIECTRBE.
Br160poUHEIil METO] ICCIIEIOBAHMIHA
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[IprMepbl HENpPEpBIBHBIX Clyd4alHbIX BenudyuH. [loHATHME O IUIOTHOCTH
pacnpenencHus. 3anadyd, NPUBOIAIINE K HOPMAJIbHOMY DPACIPENEICHHIO.
IToHsiTHE O HOPMAIBHOM PacHpPEIEICHUN




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:
oIpesielIeHne, aKkCUoMa, TeopeMa, CIEICTBUE, CBOMCTBO, NMPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHSATh HX;
ymMeHue (opMylIupoBaTh OOpaTHOE M MPOTUBOMOJIOKHOE
YTBEp)KJIEHUE, NPHUBOJUTH MPUMEPBI U  KOHTPIPUMEPHI,
UCMOJIb30BaTh METOJ MAaTeMaTUYeCKOW WHAYKLHHU; MPOBOIUTH
J0Ka3aTelbHbIE PACCYKICHUS NpPHU PEIIEHUU 3ajad, OLEHUBATH
JOTHYECKYI0 MPAaBUIBHOCTh PACCyXKJIECHUW; YMEHHUE ONEpPUpPOBATH
HOHATUSIMU:  MHOXECTBO, IOJMHOXECTBO, OINEpalMd  HaJ
MHO>KE€CTBAMH; YMEHHE UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUlsl ONMCAHUS pealibHBIX MPOLIECCOB M SIBICHUN U NpHU
pEelIeHUH 3aJa4, B TOM 4YHCII€ U3 JPYTUX Y4YEOHBIX IMPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATHUAMU: rpad, CBSI3HBIA Tpad, AepeBo,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 3aJaBaTh U OIMUCHIBATH rpadbl
pa3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh Tpadbl NpU pEHICHUU
3a1a4y

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 [POM3BOJBHOTO YHCJIA, OCTAaTOK IO MOJIYJIIO,
palMoHAIbHOE YHUCIIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBa
HATYpaJbHBIX, IIETBIX, PAIMOHANBHBIX, JICHCTBUTEIBHBIX YHCEI;
YMEHHUE UCII0JIb30BaTh MPU3HAKU IETUMOCTH, HAMMEHBIINH 00IIHii
JeTUTeNh 1 HaUMEHbIlee o0IIee KpaTHOe, alnropuT™ EBkimaa npu
pelIeHNH 3a/ay; 3HAKOMCTBO C Pa3IUYHBIMH TO3WIIHOHHBIMU
CHCTEMaMU CUHCIICHHS; YMEHHUE BBIMIOIHATH BHIYHCICHHE 3HAUEHU
U TipeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSIMH W JiorapudmMamu,
npeobpa3zoBaHusl IPOOHO-PAIIMOHATBHBIX BBIPAKEHH; yMEHHE
OTIEPHPOBATH TIOHATUSAMHU: TIOCIENOBATEILHOCTD, apuMeTHIeCKas
mporpeccus,  reoMeTphuYeckas  mporpeccusi,  OECKOHEYHO
yObIBarommass TeoMeTpuYecKas NpOTpPeccHs; yMEHHE 3a/1aBaTh
TIOCJIEIOBATEILHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX
dbopMys; yMEHHE ONEepPHPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIC KOMIUIEKCHBIE 4YHCIa, MOIYJIb ¥ apryMeHT
KOMIUIEKCHOTO uucia, ¢(opMa 3amuCH KOMIUIEKCHBIX YHCEel
(reomeTpuuecKkasi, TPUTOHOMETpPHUYECKass W ajredpanyeckas);




YMETh TPOU3BOJIUTH apu(PMETHIECKHE NEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; TPUBOAUTH MPUMEPHI HCIOJIB30BAHUSI KOMIUIEKCHBIX
4yycesl; ONEpUpPOBaTh MOHATUAMHU: Martpuma 2X2 u  3%3,
OMpe/IETUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICIT OTPEICTUTENS

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

HEpPaBEHCTBA, UX CHUCTEMBbl; YMEHHUE OIEPUPOBATH MOHITUSIMU:
TOXKJIECTBO,  TOXKJECTBEHHOE  MpeoO0pa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCHIIBHOCTh
YPAaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pElIaTh ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOILBIO PA3JIMYHBIX PUEMOB; PEIIaTh
YpaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C MAapaMETPOM; IPUMEHSTH
YpPaBHEHUs, HEPABEHCTBA, WX CHCTEMbl 1  PEIICHUA
MaTeMaTHYEeCKUX 3a7a4 U 3aJlay U3 Pa3IMYHbIX 00JacTeil HAyKH U
pEATBHOU KU3HU

YMeHue onepupoBaTh MOHIATHAMH: QYHKIHUS, YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTh byHKIHH, OTPaHUYCHHOCTb byHKITNH,
MOHOTOHHOCTh (YHKIIMH, JKCTpeMyM (QYHKIHUU, HauOOJbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKIMU Ha TPOMEXYTKE, HEMpPEpHIBHAS
GyHKIMSI, acHUMITOTHI rpaduka (GyHKIUH, TIepBas W BTOpas
NpON3BOIHAS (DYHKIIMU, TEOMETPUYCCKUNA U (PU3UYCCKUNA CMBICI
MPOU3BOAHOM, TTepBOOOpa3Hasi, onpeaeIEHHBI HHTETPAT, YMEHHE
HaXOJUTh ACUMMTOTHI Tpaduka (QyHKIHH, yMEHHE BBIUUCISATH
MPOU3BOIHBIE CyMMBI, MPOU3BEIEHUS, YACTHOTO W KOMIIO3HUIIUU
(GyHKIMN, HAXOIUTh YpaBHEHUE KacaTelIbHOH K rpaduKy GyHKINU;
YMEHHE HaXOUTh IPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUI; yMEHUE
UCTIONB30BaTh MPOW3BOAHYIO ISl HWCCIENOBAaHHUA  (QYHKITHA,
HaXOJUTh HAWOONbIINE W HAUMEHBIINE 3Ha4YeHUS (QYHKIUNH;
CTpPOHUTH TpaUKd MHOTOWICHOB C HCIIOJIb30BaHUEM ammapara
MaTeMaTU4YeCKOro aHaJInW3a; MPUMEHATh MNPOU3BOAHYIO IS
HAXOXKJICHUS] HAMJTYUIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHCIE
COLIMAIbHO-OKOHOMUYECKUX M (PU3UYECKUX 3aJadax; HaXOJIUTh
TUIOMIAT ¥ 00BEMBI (PUTYp C MOMOIIBI0 MHTETpajia; MPUBOAUTH
NpUMEPHl  MaTeMaTHYeCKOTO  MOJICIMPOBAaHUS C  MOMOIIBIO
Qg QepeHInaTbHBIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAMHU: rpaduk (yHKIUH, oOpaTHas
byHKUMA,  KOMOO3UIMS  (QYHKIMM, JHHEWHas  QyHKUIUA,
KBaJpaTuyHast (QYHKIUS, paludoOHaNbHAs (YHKIUS, CTENECHHas
byHKUMA, TPUTOHOMETPUUYECKHE byHK1IUH, oOpaTHbIe
TPUTOHOMETPUYCCKHE byHKIHH, nokaszaTesbHas u
norapupmudeckas  (QyHKUMH; yYMEHHE CTPOUTh  Tpaduku
U3YYECHHbIX (YHKIUH, BBINOJIHATH MpeoOpa3oBaHusi TIpapuKoB
(GYyHKIMA, HUCMONB30BaTh TpadUKu UIS H3Y4YCHHs] MPOIECCOB U
3aBHUCHMOCTEH, MIpU pELIEHMHM 3aJady U3 JAPYruxX Y4yeOHbIX




MPEIMETOB M 3a7ad U3 PeajbHOW JKMU3HU; BBIpaXKaTh (HopMyliaMu
3aBUCUMOCTH MEXJy BEJIIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U
rpaduxu QyHKIMIA 171 penieHus: ypaBHEeHHU, HEPaBEHCTB U 3a7a4
C mapaMeTpamH; H300pakaTb Ha KOOPJUHATHOW IIJIOCKOCTHU
MHO>KECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOLICHTHI, JIOJM W 4YacTH, Ha [BIKEHHE, pabOTy, CTOMMOCTH
TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 OOJACTH YIpaBIICHUS
JUYHBIMU M CeMEMHBbIMU (PUHAHCAMU); COCTABJISATH BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA M HMX CHUCTEMBI MO YCJIOBHIO 3aJlayH,
UCCIIEIOBATh MOJIyYeHHOE pelieHue U OIICHUBATh
MpaBAONOAO0HOCTh  pEe3yJbTaTOB;,  yYMEHHE  MOJEIUPOBATH
pealibHbIE CHUTyalldd Ha $3bIKE MAaTEMaTHUKHU, COCTaBIIATH
BBIpAKEHUS, YPABHCHUS, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHUIO
3a/layy, UCCIEN0BATh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYyUEHHBIN pe3yIbTat

YMeHue omnepupoBath MOHSATUSMU: CpelHee apupMETHUYECKOe,
MeJMaHa, HauOoJbplllee U HaUMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE YMCIOBOro Habopa; yMEeHUe
W3BJIEKATh, UHTEPIPETUPOBATh UHPOPMAIIHIO, TIPEACTABICHHYIO B
TabluIax, Ha Auarpammax, rpadukax, OTpakarollyl0 CBOMCTBa
pEaNbHBIX TPOILIECCOB U SIBICHMIA; MPEACTaBIATh UHPOPMALIUIO C
MOMOIIBI0 TAOJUI[ U JUarpaMM; HCCIIEIOBAaTh CTAaTUCTUYECKUE
JaHHBIC, B TOM YHCIIE C NMPUMEHEHUEM TpadUUECKUX METOIOB U
AJIEKTPOHHBIX CPEACTB; TpadUuecKd HCCIEA0BaTh COBMECTHBIC
HAOJIO/IEHNsT C TIOMOINIBIO JMAarpaMM pPacCEeWBaHUS W JIMHEWHOU
perpeccun

YMeHMe oneprupoBaTh NOHATUAMU: CIIyYalHBII ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMEHUE BBIUUCISATH
BEPOSITHOCTH €  HUCHOJB30BAHMEM  IpaUUecCKUX  METOJIOB;
MPUMEHSITh (QOPMYJIbI CIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEM,
dbopMmyiny  TONHON  BepoATHOCTH,  Qopmyny  bepHysm,
KOMOUHATOpHbIE (akThl U (POPMYJIBI; OLEHHUBATH BEPOSTHOCTU
peaJIbHBIX COOBITUI; YMEHUE ONIEPUPOBATH NOHATUAMU: CIIydaiHasI
BEJIMYMHA, PpACIpEACIIEHUE BEPOSATHOCTEM, MaTeMaTHYECKOe
OXKMJaHUe, JUCTepCHs U CTaHIapTHOE OTKJIOHEHHE CIy4ailHOH
BEJIMYMHBI, PYHKIIUU PACIIPEIEICHUS U MJIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeJIbHOTO W  HOPMAJbHOTO paclpenesieHuil; yMeHue
HCII0JIb30BAaTh CBOMCTBA U3YyUYEHHBIX PaCHpEIeICHUN IS PEeIeHUs
3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBILIUX YHCEJ, METOAbI
BBIOOPOYHBIX HCCJIEIOBAaHUN; yMEHHUE TMPUBOAUTH TMPUMEPHI
NpOSIBJICHUS 3aKOHA OONBIIMX YHCET B  MNPHPOIHBIX U
OOLIECTBEHHBIX SBJICHUSIX; YMEHUE OINEepPUPOBATH MOHATHUSIMU:
COUETaHWE,  MEPECTaHOBKA,  YUCIO  COYETAHUH,  YHUCIO
IepecTaHoBOK;  OuHOM  HploTOHa;  yMeHME  IPUMEHSTh




KOMOMHATOpHBIE (DAKThl W PACCYXKIEHHUS ISl pEIICHUs 3ajad;
OLICHMBAaThb BEPOSATHOCTU pPEAIbHBIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYI0 MOZE/Ib M HMHTEPHPETUPOBATH IOJIYyYCHHBIN
pe3ynbrar
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YMeHue onepupoBaTh MOHATHUAMM: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIA, IJIOCKUH YTOJI,
JBYTPaHHBIN Yo, TPEXTPAHHBIN YToJl, CKPEIIUBAIOLIUECS MIPSIMBIE,
NapaJuIeIbBHOCTh U MEPIEHANKYJIIPHOCTD NPSMBIX U IJIOCKOCTEH,
YTOJI MEXy NMPSMBIMH, YTOJI MEXKYy IPSIMOU U IJIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSHUE MEXKIY IPSIMBIMH, PACCTOSIHUE MEXAY INIOCKOCTSIMY;
YMEHHUE HCII0JIb30BaTh MPH PEIICHUHU 337a4 MU3yYEHHbIE (DAaKThl U
TEOpeMbl IJIaHUMETPHH; YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXAaIOUIEr0 MHpa; CTPOUTh MaTEeMaTHYECKHE MOJEIH C
MOMOIIBI0O TE€OMETPUUECKHX TOHATUM W BEJIMYUH, pElIaTh
CBsI3aHHBIE C HUMH NPAKTHUUYECKHE 3a1a41

YMeHue onepupoBaTh MOHATHAMH: IUIOWAaAb (UTYpH, O00BEM
(Gurypsl, MHOTOTpaHHHK, MPaBUJIbHBI MHOTOTPaHHUK, CEUEHUE
MHOTOIpaHHUKa, KyO, mapajuieienumnes, Ipu3Ma, IHpaMHna,
¢durypa 1 nMoBEpXHOCTh BpallleHUs, LHIUHAP, KOHYC, Iap, cdepa,
wiomaas chepsl, MIOLIaAb MNOBEPXHOCTH HUPAMUABI, MPU3MBI,
KOHYCa, LHWINHPA, 00BEM KyOa, IPSIMOYTOJILHOTO
napaJuiesienuIena, MMpaMubl, TPU3Mbl, HIUJIUHAPA, KOHYyCa, apa,
pa3BEPTKa IOBEPXHOCTH, CEUEHUs KOHyca M LWIMHJIpA,
napajulelbHbIE OCH WM OCHOBAHMIO, CEYEHHUE Ilapa, IUIOCKOCT,
Kacaromiasics chepsl, HUIUHAPA, KOHYCa; YMEHHUE CTPOUTH CEUEHUE
MHOTOTpaHHUKA, H300pa)kaTb MHOTOIPAaHHUKH, QUTYpHl U
MOBEPXHOCTH BpALICHUS, UX CEUYECHUs, B TOM YHUCJIE C MOMOIIbIO
IEKTPOHHBIX  CPEACTB;  YMEHHE  IIPUMEHATH  CBOMCTBA
reoMeTpuueckux  Quryp, C€aMoCTOATEIbHO  (HOPMYIMPOBATH
OlpeNielieHnss H3y4yaeMbIX (Uryp, BBIIBUTATh THUIOTE3Bl O
CBOICTBaxX M MpHU3HAKAX T'€OMETpUUECKHX (Uryp, 000CHOBHIBATH
WIN ONPOBEPraTh UX; YMEHHE MPOBOJIUTH KIACCUPUKALIUIO QUTYp
MO0  pa3NUYHBIM  TNPU3HAKaM,  BBIIOJIHATH  HEOOXOJUMBIE
JIOTIOTHUTEIbHBIE TOCTPOCHUS
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YMeHne onepupoBaTh MOHITHSAMU: JBUKCHHE B TPOCTPAHCTBE,
napajulelbHbI  MEPEHOC, CHMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOAOOWS, MOAOOHBIE
¢burypbl; yMeHHE pacro3HaBaTh paBHBIC U MOJO0HBIE (QUTYpHI, B
TOM YHCJIE€ B TIPUPOJE, UCKYCCTBE, apXHUTEKType; HCIOIHh30BAThH
TC€OMETPUYECKHE OTHOIICHUS TMPH PEIIeHWH 3a7ad; HaXOIUTh
TreOMETPUYECKHE BEMYMHBI (UIMHA, YTOJ, IIOMaab, 00bEM) Mpu
pelIeHuN 3a/ad U3 APYTuX Y4eOHBIX MPEAMETOB M U3 pPealbHOU
KU3HU; YMEHHUE BBIUUCIATH F€OMETPUYECKUE BEIMYUHBI (JTHHA,
yroja, Tiomans, OO0BEM, MJIOMIAJh MOBEPXHOCTH), HCHOJIB3YS
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n3ydeHHble (HOpPMYJIBI W METOJbl, B TOM 4YHCIE: IUIONIA/b
MMOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYyCa, IWIMHAPA, IUIOMAIb
chepel; 00bEM  Kyba, MPSIMOYTOJBHOTO  MapajuiesieIuIe/a,
MUPAMUIBI, TTPU3MBI, [TWIHHIPA, KOHYCa, I1apa; YMEHUE HAXOIHUTh
OTHOIIICHHE 00BEMOB MOAOOHBIX (HUTYP

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; YMEHHE HCIOIh30BaTh
BEKTOPHBII ¥  KOOPAMHATHBIA  METOA  JUISI  PEIICHUS
TeOMETPUYECKHUX 3a/1a4 M 3a/1a4 APYTUX YUICOHBIX TPEIMETOB
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YMeHue BbIOMpPATh MOAXOIALIMN METOA JJIA pPELIEHUs 3a7auu;
NOHMMAaHHWE 3HAYMMOCTH MAaTE€MaTUKH B U3YYEHHH NPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M SIBJIEHWH; YMEHHE pacro3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMECHHE
IPUBOJIUTH IPUMEPBl MAaTEMAaTUYECKUX OTKPBITHMM POCCUMCKOW M
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 Apudmerndyeckuii  KOopeHb  HaTypaidbHOW  cremeHH. JleHcTBUS ¢
apu(MeTUUYEeCKUMU KOPHIMH HaTypaJbHON CTEIIEHU
14 Crenenb ¢ uenbiM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCUHYC ¥ TAaHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC, ApKKOCHUHYC,
ApKTAHI€HC YUCJIOBOT0 apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIC U HATYpAJIbHBIE JIOTApU(MBI
JeiicTBuTenbHbIe yncia. Apudmernueckue onepaiuu ¢ 1eHCTBUTETHHBIMU
1.7 yucnamu. [IpubmmkEHHbBIC BEIUUCIICHUS, TIPABUIA OKPYTJICHUS, TPUKHUIKA U
OIIEHKA pe3yJIbTaTa BHIYUCICHUN
1.8 [IpeobpazoBaHue BhIpaKCHUH
1.9 KomruiekcHble uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble U npoOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppannoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
24 [TokazarenpHbIC U JOTAPUPMUIECKUE YPAaBHEHUS
2.5 [{enble u npoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HNppaunoHaibHbIE HEPABEHCTBA
2.7 [TokazarenpHbIC U JOTapUPMUIECKUE HEPABEHCTBA
2.8 TpuroHomerpuyeckrue HEPABEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHeHHs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeieanTellb MaTPHILIbI
3 ®OynKuuu 1 rpaduku
Oynkuus, cnocoObl 3amanus ¢(yHkuuu. 'padux  (yskuuu. Bsanmmuo
3.1 obpatubie ¢yHKuH. YETHhie W HeuéTHble (yHKIUU. [lepuoamdeckue
byHKIIMN
Ob6nacTp onpeneneHns U MHOKECTBO 3HadeHHi ¢pyHkumuu. Hymu ¢pyHkmm.
39 [TpoMexyTKu 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH ()YyHKIIUH.

MakcumyMbl ¥ MUHUMYMBbI QyHKIuU. HawuGonbliee W HauMMeHblee
3Ha4YeHre (QYHKIMH HA TIPOMEKYTKE




CrernenHas (yHKIUS C HATYPAJIBLHBIM | IIETbIM TIoKa3aresneM. E€ cBoiicTBa n

33 s .
rpaduk. CBoicTBa U rpauK KOpHS 1-Ol CTEIEHU
34 Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U rpapuKu
35 [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
33 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Hauana maTemaTnueckoro ananusa
4.1 [TpousBonHas pyHkuuu. [Ipon3BoiHbIE 371€EMEHTAPHBIX (PYHKIIMIMA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHo’ecTBa 1 JIOTHKa
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucaTenbHasi 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 NOBEpXHOCTU BpalCHUS
7.5 Koopaunatsl 1 BEKTOPHI




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

» MaremaTtuka. AnreOpa v Hadajga MaTeMaTHIeCKOTo aHanu3a; 10 kmacc. yrimyOieHHoe
obyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonsko B.M.; noxa penakuueit
[Togonbsckoro B.E. O61iecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO M3marensckuit
neHTp «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
[Togonsckoro B.E. O61miecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO M3maTensckuit
uentp «BEHTAHA-T'PA®y; AxuronepHoe obmiectBo «M31aTenbeTBO
«IIpocsemenne»

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

METOJIUYECKHUE MATEPUAJIBI J1JISA YYUTEJISL
1. Meroauueckoe mocobune «Maremaruka. BeposatHocTh u cratuctuka. 10—11 Kimacchl.
bazoBsrit 1 yrioyonéunbiit ypoBHn». MockBa, «IIpocBemenuey, 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

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

2. http://windows.edu/ru, «kEqunoe okHO ocTyna K 00pa3oBaTeIbHBIM pecypcam»

3. http://fcior.edu.ru, http://eor.edu.ru, «DeaepanbHblii IEHTP HHPOPMAITUOHHBIX
00pa3oBaTeNbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHUH, STIEKTPOHHOTO 000PYI0BaHUS
U 3JIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB J1JIsi 00LIET0 00pa3oBaHUs

5. http://www .portalschool.ru, IlIkonbHbII1 mopTa

6. http://www.ict.edu.ru, @enepanbubiii nopran «MubpopmaoHHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH B 00pa30BaHUI

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

8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O06pasoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickast 2eKTpOHHAS IIKOJIA

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