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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «BeposiTHOCTb M CTaTUCTHKA» YIUIYOJIEHHOTO YPOBHS SIBISETCS
IPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOrO Y4eOHOro Kypca YIIyOJIEHHOIO
YPOBHSI Ha YPOBHE CpeJHEr0 0011ero o0pa3oBanus. YUeOHbIN Kypc IpeJHa3HaueH
Uit OPMUPOBAHUSA Y OOYYarOIIMXC CTaTUCTUYECKOW KYJIbTYpbl M NMOHMUMAHMS
pPOJIM TEOPUM BEPOSATHOCTEH KAaK MATEMAaTHYECKOTO MHCTPYMEHTA Ul U3Yy4YECHUs
CIIy9aiiHBIX COOBITH, BETUYHH U mpoiieccoB. [Ipu m3ydennn kypca oboramaroTcs
NPEACTABICHNUS O0Yy4YalIIUXCA O METOJaX HMCCIEIOBAaHUSA W3MEHYMBOIO MHpA,
pa3BHUBaeTCsl NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTH MAaTE€MaTHYECKUX METOJOB
IIO3HAHHW KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOI'O
MHPOBO33PEHUS.

CopepxaHne y4yeOHOro Kypca HAaNpaBlI€HO Ha 3aKpeIUICHHE 3HaHUMH,
NOJyYEHHBIX NPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIIy4allHbIX BEJIIMYMHAX W B3aWMOCBA3SAX MEXKIY
HUMM Ha B@XHBIX IPUMEpax, CIOXKETHl KOTOPBIX IOYEPIHYTHI U3 OKPYKAIOLIErO
Mmupa. B pesynbrare y 00y4aromuxcs 10JKHO C(pOPMHUPOBATHCS MPEICTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIUX MAaTEMaTHYECKUX MOJECIIAX, UCIIOIb3YEMBIX
JUISI ONTMCAHUSI aHTPOIIOMETPUUECKHUX U IEMOTpapUueCKUX BETUYHH, TOTPEIIHOCTEH
B Pa3IMUHbIE POJAa U3MEPEHUSX, JITUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. Y YCOHBIIM
Kypc sBisieTcsi 0a30i 11 OCBOECHHSI BEPOATHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOAMMBIX CIEUATNCTaM HE TOJbKO MHKEHEPHBIX CIEUUAIbHOCTEH, HO TaKKe
COLIMAJIbHBIX U TICUXOJIOTMUYECKUX, TIOCKOJIbKY COBPEMEHHbBIE OOIIIECTBEHHbBIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT anmnapar aHajin3a OOJbIIMX JaHHBIX.
[leHTpalibHYI0 4YacTh y4e€OHOTO Kypca 3aHUMaeT OOCYXKJIEHHE 3aKOHa OOJBIINX
yucen — (PYHIaMEHTaJbHOTO 3aKOHA MPUPOIbI, MMEIOLIET0 MaTEeMaTUYECKYIO
dhopmaauzaIuio.

B cooTBeTcTBUM C yKa3aHHBIMHM IEJIIMA B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTHKa» Ha YINIyOJEHHOM YPOBHE BbIIEJICHBI OCHOBHbBIC
coziepkaTenbHble TUHUU: «CiyyaliHble COOBITUSL U BepOsATHOCTU» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJBIINX YUCEID».

[ToMMMO OCHOBHBIX JIMHHMM B y4e€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH
rpaOB M TEOPUU MHOXKECTB, HEOOXOJUMBbIE HJsi TOJHOLEHHOTO OCBOCHHUS
MaTepuana JaHHOTO y4eOHOro Kypca M CMEXHBIX MaTEeMaTHYeCKUX YueOHBIX
KYpCOB.

Copeprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KHT OCHOBOM
s (OPMUPOBAHMS TPEICTABICHUNA O pacHpeleieHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMM CIIyYalHBIX BEJIMYHMH. Ba)KHYIO 4acTh B TOU COAEPKATEIBHON JTUHUU
3aHMMAEeT HW3Y4YEHUE T'E€OMETPUYECKOr0o M OMHOMHUAIBHOTO paclpeleieHud u



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOraMU — IIOKA3aTEJIbHBIM MU HOPMAJIbHBIM
pacIpenceHUsIMHU.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMHA BEJIMYMHAMU U
pacupeneNeHusMH, aKLUEHTUPYIOT BHUMaHUE OOYy4YalIIUXCSd Ha ONUCAHUU H
U3YYCHUU CITyYalHBIX SIBJICHUN C TIOMOIIbIO HEMpephIBHBIX (QYHKIUNA. OCHOBHOE
BHHUMAHME YAEISIETCS IOKA3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACICHUAM.

B yuebHOM Kypce mperycMaTpuBaeTCsi 03HAKOMUTENBHOE H3Y4YEHHE CBSI3U
MEXIy CIy4YalHbIMU BEJIMYMHAMH W ONHMCAaHUE H3TOM CBA3UM C IOMOIIBIO
KO3 UIIMEeHTa KOPPENSUU M €ro BHIOOPOYHOrO aHaiora. OTH DJIEMEHTHI
coJiep KaHus pa3BUBAIOT TeMY «/lnarpaMmbl pacCEMBaHUS», U3YUEHHYIO HA YPOBHE
OCHOBHOT'0 00111er0 00pa30oBaHMsl, U BO MHOTOM OIIMPAIOTCS HA CBEJICHUS U3 KypCOB
areOpbl U TEOMETPUU.

Emé oamH 2neMeHT  coaepKaHWs, KOTOPBIM  HpemaraeTcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — TMOCIEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIMX B €AUHULYY BpeMeHU. O3HaKOMJIEHHE C paclpeeIieHUEM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT pPAa3BUBAIOIIMN XapakTep U
SBIIIETCSL aKTyaJbHBIM JUIsl OyIylIUX aOUTYypUEHTOB, IMOCTYHAIOIIMX Ha y4eOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAayKaMH, IICUXOJOTHEd U
YIPABJICHUEM.

Ha usyuenue yueOHOro kypca «BeposTHOCTb U CTATUCTUKA» HA YIIIyOJIEHHOM
ypoBHe oTBouTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 Jac B HeIeIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, nyty B rpade: mukibl u renu. CteneHb (BaICHTHOCTD)
BepiuHbl. ['padbr Ha miockocTH. [lepeBbs.

Cry4aliHbIe SKCIIEPUMEHTHI (OTIBITHI) U CITyYaifHbIe COOBITHS. DIIeMEHTapHBIE
coObITHs (MCXO/BI). BEpOsITHOCTh CIIy4aitHOTO COOBITHSA. BIM30CTh YacTOTHI W
BEPOSTHOCTH COOBITUN. CrydaliHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Omnepaunu HaJ, COOBITUSIMU: TIEpECEUEHUE, 00BEAUHEHNUE, TPOTUBOMOJIOKHBIC
coOpITus. Jlnarpammel Ditnepa. Gopmyna caokeHus: BEpOITHOCTEH.

VYciloBHasE BEpPOSATHOCTb. YMHOXKEHUE BEPOSITHOCTEW. [lepeBo cilydyaliHOTO
skcniepumenTa. Gopmyna nosHou BeposatHocTU. Dopmyna baiieca. HezaBucumelie
COOBITHSI.

buHapHBIi cirydaliHbIl ONBIT (MCIIBITAHKE), YCTIEX U Heyaada. HezaBucumbie
ucnbiTanns. Cepust HE3aBUCUMBIX MCIBITAHUW 110 MepBOro ycnexa. I[lepecranoBku
u ¢akropuan. Yucio coueranuit. TpeyronpHuk Ilackans. dopmyna Ounoma
Herorona.

Cepus He3aBUCUMBIX HcnibiTaHui bepHyiu. City4ailHblid BBIOOP U3 KOHEUYHON
COBOKYITHOCTH.

Cnyuaitnas  BenumunHa. Pacnpenenenwe  BepositHOocTed.  [Imarpamma
pacnpenenenusd. Onepanuu HaJ CIydyalHbIMU BeIMUYMHAMK. bruHapHas ciy4ailiHas
BesMunHa. lIpumepsl pacrpeneneHuii, B TOM 4YHUCIE€ TE€OMETPUUYECKOE W
OMHOMUATBLHOE.

11 KJIACC

CoBMeCTHOE paclpelelieHue ABYX CIlIy4alHbIX BequunH. HeszaBucumbie
CIIy4ailHbIC BEJTUYUHBI.

MatemaTHdeckoe OXKHIAHUEC CIIYYalHOW BEJIWYHMHBI (pacrpeaeiicHus).
[TpuMepbl MPUMEHEHUS MaTEeMaTHYECKOr0 OXHAaHUs (CTpaxoBaHHE, JIOTepes).
Marematruueckoe OxujaHue OWHAPHOW CiIydyallHOW BEIMYMHBI. MaTreMaTudeckoe
OXXMJAHHE CYMMBI CIIy4YalHbIX BEJIMYMH. MaTreMaThueckoe  OXKUIAHUE
r€OMETPUYECKOI0 U OMHOMHAILHOTO pacipeeieHU .

Jucnepcust W CTaHAapTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIWYWHBI
(pactipenenenus). Jlucnepcust OMHAPHON CIy4aliHOM BEIMYMHBI. MaTeMaTHYecKoe
0’KUJAHHE IMPOU3BEAECHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIYYalHbBIX BEJIUYHH.
Hucniepcusi M CTaHIAPTHOE OTKJIOHEHHME OWHOMHMAIBHOTO PACHpPEACIICHHUS.
Jlucniepcust 1 CTaHIApPTHOE OTKIIOHEHUE TEOMETPHUUECKOTO paCIpEICICHUSI.



HepaBenctBo YeoniméBa. Teopema UebOniméra. Teopema bepuymm. 3akoH
OonpIIUX  4yucen.  BpIOOpOUYHBIA  MeTOA — HcclieoBaHHMi.  BriOopouHbIe
XapakTepucTHKU. OLeHMBaHUE BEPOATHOCTU COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C IIOMOIIBIO U3YYEHHBIX PACTIPEICIICHHUM.

HenpeppiBHble ciydaiiHble BenWuuHbL lIpumeppl. DyHKIUSA IIIOTHOCTH
BEPOSITHOCTH paclpelerneHus. PaBHOMEpHOE pacnpelneleHue MW €ro CBOWCTBA.
3ajauy, NIPUBOASAIIME K [TOKA3aTEIBHOMY PACIPEAEICHUI0. 3aJaut, IPUBOISAIIHIE K
HOPMAaJIbHOMY  PAacCIpPEACIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MO0KAa3aTeIbHOTO pachpeseneHus, GyHKIUS MII0OTHOCTH BEPOSTHOCTH HOPMaJIbHOTO
pactpenenenns. QyHKIUA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHHUS.

[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3anaud,
IIPUBOJALIKE K pacupenesennto Ilyaccona.

KoBapuanust nByx ciywyailHbIX BenuuuH. Kosdduiuent nuHEHHOU
koppessitud.  CoBMeCTHblE  HaOMIOJAEHUS JIBYyX BEJIWYUH. BbIOOpOUHBIN
KO3 uuueHT Koppensuuu. Paznuuue Mexay JMHEHMHON CBS3bI0 U MPUYHUHHO-
CJICZICTBEHHOU CB:A3b10. JIMHENHAas perpeccusi, METOI HAMMEHBIINX KBaJIpaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBI YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaaHCKOT0 BOCIIUTAHUSI

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMH 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiI€Ha POCCUUCKOT0 00IECTBA, MPEJCTABICHUE O MATEMAaTUYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SABJICHHUM, MPOUEIYP
rpaaaHckoro  obOmiectBa  (BBIOOpPBI,  ONPOCHI W JPYyroe), yMCHHE
B3aMMOJICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GyHKIMUSIMU ¥ Ha3HAYCHUEM,

2) NIaTPHOTHYECKOT0 BOCTINTAHUSI

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBaXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTE€MaTUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSIM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKOM MAaTEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHM B JAPYruX HayKax, TEXHOJOTuAX, cdepax
SKOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHUE JYXOBHBIX LEHHOCTEH POCCUICKOr0o Hapojaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHHE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,;

5) ¢pu3NYeCKOro BOCTIMTAHUSI

c(hOpPMUPOBAHHOCTh YMEHHUSA NPUMEHAThH MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3JI0pOBOTo U 0€30MacHOro 00pa3a *KHU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3[0pOBbIO (30pOBO€ MHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U
OT/bIXa, peryssipHas ¢pu3ndeckas aKTUBHOCTD), PH3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEILHOMN JESTEILHOCTHIO,

6) TPYA0BOr0 BOCIIUTAHUS

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATLHOM  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha MPOTSHKCHWH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PCIICHUU MPAKTHUYCCKHUX 3a/1a4 MaTEMAaTHIeCKOM HAIPaBICHHOCTH;

7) 3K0JI0rHYecKOro BOCIIMTAHUA:

C(OPMHPOBAHHOCTD  SKOJIOTHYECKOH  KYJIbTYphI, ITOHHUMAHHE BIIHSHUS
COIHATbHO-9KOHOMHYECKHX MPOIIECCOB Ha COCTOSHHUE MPUPOIHON M COIUATBHOM
Cpejibl, OCO3HAHKE TJI00ATBHOIO XapakTepa SKOJOTHUSCKHUX MPOOIIeM, OPUEHTAITHS
Ha TPUMEHEHHE MATCMAaTHYCCKMX 3HaHWM JUIs pelieHHs 3agad B 00JacTu
OKpY’KaloIed Cpeapl, IUIAHUPOBAHME ITOCTYIIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICZICTBUH JUISE OKPYXKAFOIICH CPE/Ibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

chOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTHKH, TOHUMaHHE MaTEMaTHIECKOM
HayKH KakK cepbl YeTOBEUECKOM IEATEIBHOCTH, ITAOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTS Pa3sBUTHS IIUBHIIN3AIINHI, OBIIAJICHHUE SI3bIKOM MATEMAaTHKH M MaTeMaTHYeCKOi
KYJILTYPOU KaK CpeJICTBOM IMO3HAHKSI MUPA, TOTOBHOCTh OCYIICCTBIISTH TPOSKTHYIO
U MCCJICIOBATEIbCKYIO JACSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jjoruveckue qeiicTBUs

BBISIBJISAIT M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKUM MAaTEMaTHUYECKHX
OOBEKTOB, TMOHATHUN, OTHOLIEHUM MEXIy MNOHATUAMH, (DOPMYIHPOBATH
OIpe/IeNICHUs TIOHATUH, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS 1J1s1 0000IIEHUS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMylIuMpoBaTb U NOPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEpIAUTENbHbIE U OTPULIATENbHbIEC, €IUHUYHBIE, YACTHBIE U O0OLIUE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MIPOTHBOPEUYUS
B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNIA;

Jenatb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTEIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh ApPTYMEHTAIINIO, TPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BBIBOJIBI,

BBIOMpATh CrHoco0 perieHus y4deOHO#M 3amaum (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEILICHUS, BBIOMPATh HanOoJIee MOIXOSAIINNA C Y4ETOM CAMOCTOSITENTEHO
BBIJICJICHHBIX KPUTCPHUCB).

ba3oBble HccienoBaTeIbCKHE 1eHCTBUA



UCIOJIb30BaTh BOIMPOCHl KaK HCCIEI0BATEIbLCKUI HMHCTPYMEHT TMO3HAHUS,
dbopMynMpoBaTh  BONPOCHl,  (UKCHpYIOLIME  MPOTUBOpeuUre,  Mpoodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (opMUpOBaTh TMIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MTO3ULIMI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, SABJICHHUS, IIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, IBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATEIEHO (OPMYITHPOBATh OOOOIICHUS M BBIBOJABI MO PE3yIbTaTaMm
NpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 00O0OIIIECHMUIT;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
MPEAIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nHpopmanueii:

BBIABJIATH AeUIMTH MHPOpMAIUHU, AaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JIJIs pELICHHUS 3a]1a4H;

BBIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIUIO PA3TUYHBIX BUIOB U POpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh, €€ B pa3UyHbIX (opMmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJIEXKHOCTh uHbopmauu o CaMOCTOSITEIIEHO
c(hopMyIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
IEIIMHU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TMHCBMCHHBIX TEKCTax, JaBaTh IIOSICHCHHS II0 XOJYy peUIeHHUs 3a/1auH,
KOMMEHTHUPOBATH IMOJYYCHHBIN pe3yJIbTarT,

B X0Jie 0OCYXKJICHHS 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXTaeMON TEMBHI,
npoOJIeMBbl, pemaeMol 3ajavd, BHICKAa3bIBaTh WJICH, HAIICIICHHBIE HA ITOUCK
pEIICHMS, COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3U4Me M CXOJICTBO IMO3UIIMKA, B KOPPEKTHOU (dopme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS;

MIPEACTABISITh PE3YJIBTATHl PEIICHUS 3a/1aud, SKCTIICPUMEHTA, MCCIICIOBaHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIMA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranu3anus:



COCTaBJIAThH IJIaH, aJITOPUTM PEIIEHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ YIETOM HOBOM MHGMOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIIAJICTh HABBIKAMH  IIO3HABATEIIbHOW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoIlecca W pe3yibTaTa peIieHus
MaTeMaTHYEeCKOHN 3a/1a4H,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa N U YCIOBHUSAM, OOBSCHITH TPUIHHBI
JOCTIDKCHHS WUTH HEIOCTHKEHUS PE3YNIbTAaTOB JNCSITCIHHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1€ITEJIbHOCTD !

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBUIYaTbHOMN
paboThl mMpH peIIeHHH Y4YeOHBIX 3ajlad, NPUHUMATh IIeJb COBMECTHOM
NEATETLHOCTH, TJIAHUPOBATh OPTaHW3AIMI0 COBMECTHOM pPabOTHI, pacHpeiciisaTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U PE3yNIbTaT pabOThl, 000011aThH
MHCHHUS HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B IPYIIIOBLIX (hopMax padoTel (0OCYKICHHUS, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» ¥ UHBIC), BBITOJHITH CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH
CBOM JICCTBHS C IPYTHUMH YICHAMHU KOMaH/Ibl, OIICHHBATh Ka4eCTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TIO KpUTEPUSAM, CHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyuaromuiics HayquTCs:

CBOOOJHO OMEpUpPOBaATh MOHATUAMM: Tpad, miockuil rpad, cBA3HBIA rpad,
nyTe B rpade, Lenb, IUKI, JIEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4alHOIO
IKCIIEPUMEHTA,;

CBOOOJIHO OIEPUPOBATh TMOHITUSAMH: CIIyYaiHBIA 3KCIEPUMEHT (OIBIT),
cllydaiiHOe COOBITHE, IIEMEHTAPHOE CIIy4aliHOe cOObITHE (IJIEMEHTAPHBIN MCXO.)
CIIy4ailHOTO  ONBITa, HAXOAWTH BEPOSTHOCTH COOBITUH B  OMbITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,

HAXOJIUTh U (POPMYyIHUPOBATH COOBITHSA: MEepeceueHne, O0bEeAMHEHNE JaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY, MCIOJNb30BaTh AHArPaMMBbl
Diisiepa, KOOPAMHATHYIO MPSAMYIO JJIS PElIeHUs 3a7ad, MOJb30BaThCsl (popMyson
CJIOKEHUSI BEPOSTHOCTEH 7151 BEPOATHOCTEH ABYX U TPEX CIAyYalHBbIX COOBITUI;



OIIEpUPOBATh MNOHATUSMHU: YCIOBHAS BEPOATHOCTH, yMHOKEHHE BEPOATHOCTEN,
HE3aBUCHUMBIE  COOBITHS, JEpPEBO  CIy4alHOrO JKCIEPUMEHTAa, HAaXOJWUTh
BEPOATHOCTH COOBITUI C MOMOINBIO MpaBUjia YMHOXKEHHUS, JAEpEeBa CIydailHOro
OTbITa, HWCIOJIb30BaTh (OPMYIy TMOJIHOW BeposTHOCTH, (opmyny baiieca mpu
pelIeHNM 3a7ad, OMNPEACNSITh HE3aBUCUMOCTh COOBITHH 1O QopMysie U TIO
OpraHU3alMK CIyYalHOIO SKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl JJs IEPEUUCICHUA
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHUH CIy4ailHOI'O OMbITa, PELICHUs
3a/1a4 10 TEOPUH BEPOSTHOCTEN;

CBOOOJIHO  OMEpUPOBATh TMOHATUSAMU: OWHAPHBIA  CIy4yallHBIA  OMBIT
(ucmpITaHuWe), ycrex W HeyJada, He3aBHCHUMBIC WCIBITAHUS, CEpUsl HMCIBITAHUH,
HaXOJUTb BEPOSITHOCTH COOBITHIL: B CEpUM UCTIBITAHUH JI0 IEPBOrO yCIeXa, B CEPUU
UCIIBITaHUI bepHysuH, B ONBITE, CBSI3aHHOM CO CIyYalHBIM BEIOOPOM U3 KOHEYHOM
COBOKYITHOCTH;

cBOOO/IHO ONEpPUPOBATh MOHATHUSAMHU: CIyyailiHas BEJIMYMHA, pacHpeieleHue
BEPOATHOCTEH, JAMarpaMma paclpeneieHus, OWHapHas ciay4yaiiHas BeJIMYMHA,
reoMeTpUyYecKoe, ONHOMHAIILHOE paclpeiesieHue.

K koniy 11 knacca oOyvaromuiics HayqYuTCs:

ONEPUPOBATH TOHATUSAMH. COBMECTHOE pACHPENEICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BAaTh TAOJIMIly COBMECTHOI'O PACHpeleieHUs IBYX CIy4ailHbIX
BEJIMYMH JUIA BBIACICHUS PACHPEACIICHUSA KaKIOW BEIUYUHBI, OIPEIEICHUs
HE3aBHUCUMOCTH CIIyYalHBbIX BEJINYUH,;

CBOOOJHO OMEPUPOBAThH MOHATUEM MATEMATUUYECKOTO OXKUAAHUS CIy4yalHON
BEJIMYMHBI (pacrpeieiCHNs), PUMEHITh CBOWCTBA MATEMAaTHUYECKOTO OXKHIAHHUSI
IpU PEIICHUH 3a7ay, BHIYUCIATh MAaTEMaTUYECKOEe OKHMJaHuE OMHOMHAJIBHOTO U
r€OMETPUYECKOTO PACIIPEIECIICHNN;

CBOOOJHO OIEpUPOBATh MOHATUSMU: JUCIIEPCUS, CTAHJAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCHEPCUM CIIyYaWHOW BEJIIMYHUHBI
(pactipeneneHus) pU pEIICHUH 3a/1a4, BBIYHUCIATH TUCIIEPCUI0 M CTAHIAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHUAIIBHOTO pacIipe/leieHHH;

BBIUUCIIATH BHIOOPOYHBIE XapPaKTEPUCTUKH MO JAaHHON BBIOOPKE U OLIEHUBATH
XapaKTEPUCTUKA TEHEPAIbHOM COBOKYIMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaMm. OUeHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKNE TUITOTE3BI, NTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSMM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHuUe pa3iejioB H TeM (umdposbie)
Ne n/nt Konrpoabnbie IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
1 DneMeHTHl TeOpuH rpados 3
5 CrnyualiHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMU U
3 coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSTHOCT.
He3zaBucumslie coobITHs
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocieioBaTeIbHbIX UCTIBITAHUH.
5 Wcnbitanus beprymnu. Ciaydaiinelii BBIOOp 5
13 KOHEYHO! COBOKYITHOCTHU
6 Crnyualinple BEJIMUMHBI U paclpe/iesieHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB H TeM (umdposbie)
Ne n/n Kontposbnble IlpakTuueckue
NMpOrpaMmblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
3aKoH OOJIBIIMX YUCEIT
DJIeMEHTBI MATEeMATHYECKOW CTATUCTHKHU
HenpepbiBHBIE CTyYaiiHbIC BETMYHMHBI
3 (pacntipesienenust), MoKa3aTeIbHOE U 4
HOPMAaJIbHOE Pacpe/IeICHHSI
Pacnpenenenue Ilyaccona 2
CBsI3b MEXK/1y CAYYaHBIMHA BETMUYUHAMU 6
O06o01IeHre u cucTeMaTu3alus 3HaHu! 11 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HBIN Tpad, npeacTaBiIcHUE
3a/1a4¥ ¢ MOMOIIBIO Tpada

CrerneHb (BaJICHTHOCTD) BEPIIUHBI.
[Tyts B rpade. Llenu u muxIibt

I'padsr Ha mockoctu. JlepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CryuaiiHble IKCIIEpUMEHTBI (OTIBITBI) U
cily4aifHble COOBITUS. DIeMEHTapHbIE
COOBITHS (MCXOTBI)

BeposTHOCTE Ciy4aifiHOTO COOBITHSI.
BeposTHOCTH COOBITHII B OTIBITaxX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHIMHA

BeposiTHOCTB ClTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[lepeceuenne, 0ObeTMHEHIE MHOKECTB
U COOBITHI, TPOTHBOMOJIOXKHbIE
coObITus. PopMyIa CI0KEHHUs
BEPOSATHOCTEMN




YciioBHast BEPOATHOCTh. Y MHOKEHHE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYciioBHas BEPOATHOCTh. Y MHOKEHHE

9 BeposiTHOCTEH. DopMyIia ycioBHOU
BEPOATHOCTH

10 ®opmynia NOTHOU BEPOSITHOCTH

11 ®opmyna baiieca. HezaBucumblie
COOBITHS

12 KombOuHaTopHOE IpaBmiIo YMHOKEHUSI.
[TepecranoBku u akTopuan

13 Yucino coueranuid. TpeyrojbHUK
ITackans

14 ®opmyna Ounoma HeroToHa
KonTpoasnas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOKECTBA,
KOMOWHaTopuka"
buHapHBIN C1y4alHBIN OIBIT
(ucmipITaHue), ycrex U Heyaava.

16 HesaBucumslie ucneiranus. Cepust
HE3aBHCHUMBIX UCIIBITAHUHN 0 NEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH 10
NIEPBOrO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 Cry4aitHbIi BBIOOP U3 KOHECUHON

COBOKYIIHOCTH




20

[IpakTuyeckas pabdora c
VICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHI]

21

22

23

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneneHus

Onepaiuu HaJl CIy4ailHbIMU
BennunHamu. [Ipumepsl
pacnpeznenennii. bunapnas ciryqaiiHast
BEJIMYMHA

FGOMeTpI/I‘IeCKOC PacCIpeacICHuC.
bunomuansHOE PacIpeaciICHuc

24

MaremaTnuecKkoe 0KMIaHNE
ciry4aiiHo¥ BenuuuHbl. COBMECTHOE
pacnpezelieHue IByX CIy4aiHbIX
BEJIMYNH

25

HesaBucumsle ciiyyaliHble BEJTMYHHBI.
CBolicTBa MaTEMaTUYECKOTO
OXHJaHus. MaremaTudeckoe
O’Ku1aHue OMHapHOW cirydyaifHOM
BEJIMYMHBI

26

MaremaTnaeckoe OKHUIaHNE
T€OMETPUUECKOTO U OMHOMHUATTLHOTO
pacrpeneseHun

27

28

Hucnepcust u cranmapTHOE
OTKJIOHEHHE

Jucnepcus OMHapHOH ciydyaiHON
BennuuHbL. CBOMCTBa qUCIEpCUn




MareMaTH4eCcKoe OXKHIaHIE

29 MIPOU3BEICHUS U TUCTICPCHUS CYyMMBI 1
HE3aBUCHMBIX CIIyYalHBIX BEJIHYUH

30 [IpakTuyeckas pabdora c 1
WCTIOJIb30BaHUEM DJICKTPOHHBIX TAOJIHIL
Jucrniepcust OMHHOMHATIBLHOTO

31 pacrpenenenus. [IpakTuueckas padbora 1
C MCTIOJIH30BAHUEM 3JICKTPOHHBIX
Ta0IHI

32 O060011IeHNE U CUCTEMATH3AIUS 3HAHUN 1
KonTtponbHast padora Ne2:

33 "Ucnbrranus beprymmm. CrnyvaifHbie 1
BEJIMYMHBI U pacIpe/ie/ICHUs "

34 O00011IeHNE U CUCTEMATH3AIMS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIIAX YHUCETT

HepasenctBo YeoOniena. Teopema

YeoOnimeBa. Teopema bepuymnu. 3akon
OO0JIBIINUX YHCeT

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTsbI

IIpakTnyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Hepasencto Yeobnimena. Teopema
Yeonimena. Teopema bepruysum. 3akon
OOJIBIINX YKCEN

Br100opouHbIif METOT MCCIIEIOBAHMIA

[TpakTuyeckas pabora c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUIL

I'enepanbHast COBOKYITHOCTb U
cily4aiiHasi BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapPaKTEPUCTUKAMHU.
OneHka cpefHero U Jucnepcun
reHepabHON COBOKYITHOCTHU C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK
I'enepanbHast COBOKYITHOCTb U
ciryyaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OneHka cpeHero U Jucnepcun




reHepaibHON COBOKYITHOCTH C IOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTUK

10

OueHruBaHuE BEPOSITHOCTEH COOBITUM 1O
BEIOOpKE

Crartuctuueckas runoresa. [IpoBepka
MPOCTEHIINUX TUIIOTE3 C ITIOMOIIBIO
CBOMCTB U3y4YEHHBIX pacIpeleIeHHI

CraTtucTudueckas THIIOTE3a. HpOBepKa
HpOCTCﬁLHHX THIIOTE3 C IOMOIIBIO
CBOJCTB HN3YUCHHBIX pacnpeﬂeneHHﬁ

11

[IpakTuueckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/III

12

13

14

ITpuMepbl HENTPEPBIBHBIX CITyYaitHbIX
BeUYMH. OYHKINS MJIOTHOCTH
BEPOSITHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3ajia4, MPUBOJAIINX K TOKA3aTEIbHOMY U
K HOPMaJIbHOMY PacIpeelIeHUsIM
@OyHKIMS TFIOTHOCTH BEPOSITHOCTH
MIOKAa3aTeIbHOIO paclpeesIeHus

15

16

17

OYHKIUSA MTOTHOCTA BEPOSTHOCTH
HOPMAaJIbHOTO pacrpeiesieHus

ITocnenoBarenbHOCTh OIMHOYHBIX
He3aBUCUMBIX coObITHi. [Tpumep 3anaun,
MPUBOJISIIECH K pacpeieICHUIO
Ilyaccona

[TpakTuyeckas pabora c
HCIIOJIb30BAHUECM 3JICKTPOHHBIX Ta6JII/II_[




KoBapuanus nByx ciiydallHBIX BEJIMYHH.

18 Koaddurment koppensunn

19 CoBMmecTHBIC HAOMIOIEHHS IBYX BEIMYUH

20 Bri6opounsrii ko durmeHt
KOppesuu

21 Paznuune Mex 1y IMHEHHOMN CBS3BIO U
IIPUYMHHO-CIICCTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

93 [IpakTuueckas pabora c
UCIOJIb30BaHUEM JIEKTPOHHBIX TAOIHUIL
[IpencraBieHne JaHHBIX C IOMOLIBIO

24 Ta0JINI U IUArpaMM, OTHCATEITbHAS
CTaTHCTHKA

o5 OMnbITH C pABHOBO3MOXKHBIMHU
3JI€MEHTapPHBIMU COOBITUSIMHU

26 Brruncnenue BeposTHOCTEH COOBITHI C
pUMeHeHHeM (HopMyI
Boruncnenne BeposiTHOCTEN COOBITUH C

97 MIPUMEHEHUEM I'papUUECKUX METOOB:
KOOpJUHATHasI psiMast, 1ePEBo,
auarpamma Difnepa

28 CrnyuaiiHble BeJIMUMHBI U pacrpeesieHus

29 MaremaTruecKoe OKHUIAHUE CIyIAHON
BETTUYHUHBI

30 MaremaThuecKoe OKUIAHUE CITyYaAHOM
BEJTMYHUHBI

31 Konrponsnas padora: "BeposTHOCTb U

cTaTucTHUKa'




32

Brruncnenmne BeposTHOCTEH COOBITHI C
IpUMeHeHHeM (opMyIl U rpapruecKux
METOJI0B

33

Brruncnenme BeposTHOCTEH COOBITHI C
npuMeHeHHeM (HopMyIl U TpapruecKuX
METOJI0B

34

CrnyualiHble BEJIMYUHBI U
pacnpenenenus. Maremaruueckoe
0XKMJaHUE CIyYalHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHbIE Pe3yabTAaThl 0CBOCHHS OCHOBHOM
NpoBepPsAeMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl Cpe/iHero o01ero o0pa3oBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTh NOHATHAMH. CpeAHEE apU(PMETHYEeCKOe, MeauaHa,
HauOoJbIlIee, HAUMEHbLIEE 3HAYEHUE, pa3MaX MacCUBA YMCIIOBBIX JAHHBIX
OnepupoBaTh MOHATHAMU: CITyYaHbINA 3KCIIEPUMEHT (OITBIT) U CIyYaiHOe
COOBITHE, JIEMEHTAPHOE COOBITHE (PIEMEHTApHBIA HCXOJ) CIy4aiHOro
6.3 ONbITa;, HAXOJIUTh BEPOSTHOCTH B ONbITAX C PaBHOBO3MOXKHBIMU
CIIy4allHBIMU COOBITUSIMHU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTH COOBITHIM
B M3YYEHHBIX CIy4YailHbIX SKCIIEPUMEHTAX
Haxomute u (opMynupoBath COOBITHS: TMEpeceueHrue U OObeTUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JaHHOMY COOBITHIO;
' MOJB30BATBCS  AMarpaMMaMu  Dijiepa ¥ (GOPMYJIOH  CIIOKEHHS
BEPOSITHOCTEN MPU PELICHUH 3a7a4
OnepupoBaTh MOHATHUSMH. YCJIOBHAasi BEPOSITHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTU C TMOMOIIbIO MPaBUIIa YMHOXXEHUS, C
IIOMOILBIO J€PEeBa CIIly4aiiHOr'O OIbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHHUS IPU PEIICHUH 33724
OnepupoBaTh NOHATUAMU. UCIBITAHUE, HE3ABUCUMBIE HCIIBITAHMS, CEPUS
6.7 UCIBITAaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOSATHOCTH COOBITUN B CEPUU
' HE3aBUCUMBIX HUCIBITAHUM 1O NEPBOr0 yClexa, HaXOAUTb BEPOSTHOCTH
coObITHI B cepuM UcTibITaHui bepHysin
6.8 OnepupoBaTb NOHATHAMM. CllydaliHas BEJIMYMHA, PACIpPENEICHHUE
' BEPOSITHOCTEM, IMarpamMma pacrpeeineHus
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yabTAThl 0CBOCHHSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI cpeiHero o01ero 00pa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHUBaTh  BEPOSITHOCTM  3HAYEHUW  CIyYaWHOM  BEJIMYHUHBIINO

pacnpeacICHUIO UJIN C IIOMOIIBIO JUAarpamMm




OHGpI/IpOBaTL MOHATHUEM MATCMATUUYCCKOIO OXHAaHHA, JIIPUBOAWUTH
IMPUMCPLI TOT'O, KaK IIPUMCHACTCA MATCMATUYCCKOC O KUIAHUC cnyqaﬁHoﬁ

>2 BEJIMYMHBI, HAXOAUTh MaTEeMaTHYeCKOe OXHJAaHHE IO JaHHOMY
pacrnpeziesieHUI0

5.3 HmeThb nmpeacTaBiaeHne o0 3aKOHe OOJBIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMajabHOM pacrpeesieHuu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

IIpoBepsiemMblii 3JIeMeHT COAepPKAHUSA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBinenne JaHHBIX ¢ TOMOIIbI0 Tabmuun W auarpamMm.  CpenHee
6.1 apudMeTHYECKoe, MeIMaHa, HauOOoJbIIee W HAaWMEHBIICE 3HAYCHHs, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB
CnyuaitHpie SKCHepUMEHTb (OMBITHI) M CIy4YaliHbIC COOBITHSA. JIEMEHTapHBIC
coObITust  (MCcxozbl). BeposATHOCTh ciydaiiHOro CoObITHS. BiIM30CTh YacTOTHIM
6.2 BEPOSITHOCTH COOBITUH. CiyyaiiHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
coOBbITUAMHU. BepoATHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
COOBITHSAMHU
6.3 Onepauuu Hax COOBITUAMH: TiepecedeHHe, OOBbEAUHEHUE, MPOTHUBOMOIOKHBIC
' coObItus. uarpammel Ditnepa. @opmyna ciaoKeHus: BEpOATHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. JlepeBo  CiryyallHOToO
' skcniepuMmenTa. @opmyna nosiHoM BepositHocTH. HezaBucumbie coObITHS
6.5 Kom6unaropnoe mnpaBuino ymHoxeHus. IlepecranoBku wu dakropuan. Yucio
' couetanuii. Tpeyronpauk Ilackans. @opmyna bunoma HeroTona
BuHapHbIii ciaydaiiHblii ombIT (MCHbITAaHHWE), ycleX W Heymada. HeszaBucumbie
6.6 = wucneitanus. Cepusi HE3aBHUCHMBIX HCHBITaHWA 110 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HcTbITaHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTel. [uarpamma pacrpeneneHus.
' [Tpumeps! pactipeiesieHnid, B TOM YHCIIE TEOMETPUUECKOeU OMHOMHUATIEHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN M CTAaTHCTHKA
UucnoBble XapaKTEPUCTUKHU CIIyYallHBIX BEJIMYMH. MAaTEMaTUYECKOE OXHUIaHUE,
JUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl mpuMeHeHUsI MaTEMATHYECKOTO
51 OXXMJaHUs, B TOM YHUCJE B 3aJayax M3 MOBCEIHEBHOW >KM3HU. MaremaTHdyeckoe
' OXKMJIaHWE OWHAPHOW CIydalHOW BEMWYWHBI. MaTeMaTHuecKoe OKHJIaHUE CYMMBbI
CIIy4YallHBIX BEIWYMH. MaTeMaTHuecKoe 0XKUIAHUE U JUCIIEPCUSI TEOMETPUYECKOTO
1 OMHOMUAIBHOTO pacrpeaeeHuit
59 3akoH OOJIBLIMX YHUCENl U €ro posib B Hayke, Ipupojie u oduiectse. BeiOopouHslii
' METOJ HCCIeTOBAaHUMN




IIpuMepsl HENmpEepbIBHBIX — CIydaWHbIX BeJWduH. lloHsaTHe 0 IUIOTHOCTH
5.3 pacnpeneneHus. 3aaady, IpUBOIALINE K HOPMaIbHOMY pacnpezenenuto. [lonsatue
0 HOpPMaJIbHOM paclpeciIeHuN



IMPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHU A

Kon
NpoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMbI CPeIHEro oo1Iero
o0pa3oBaHus

BnageHne Meronamm JOKa3aTENbCTB, aIrOPUTMaMHU pEIIEHUS 3ajady;
yMeHue (OopMyaHpOBaTh U ONEPUPOBATH MOHATHAMHU. ONpEACICHHE,
aKCuoMa, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, JOKA3aTEIIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; IPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
00paTHOE M NPOTHUBOIOJIOKHOE YTBEpPXKJIEHHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ MAaTEeMaTHUYECKONM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCYKICHHWS IpU PpELICHUM 3anad,
OLICHMBATh  JIOTMYECKYIO0  IMPAaBUIBHOCTb  PACCYKIEHHUH, yMEHHE
OIEpUPOBATh MOHATHAMHU. MHOKECTBO, IOIMHOXECTBO, OINEpPALMU Haj
MHOKE€CTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar AJis ONMCAaHUs PEAJIBHBIX IIPOLIECCOB U SIBJICHUH U NIPU PELICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX IPEIMETOB; YMEHHE
ONepUpOBATh MOHATHAMMU: Tpad, cBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMUHBIMU

CHOCO6aMI/I; HCIIOJIB30BaTh Fpa(bbl Ipu pCHICHUUA 3a1a4

YMeHue onepupoBaTh NOHATHUSMU: HATYpPaJIbHOE YHUCIIO, LIEJI0€ YHCIIO,
CTEMEeHb C LETBIM MOKa3aTeIeM, KOPEHb HaTypaIbHOW CTENEeHU, CTETICHb
C palMOHAJbHBIM  [IOKa3aTeleM, CTeNeHb C  JACHCTBUTEIbHBIM
nmokaszaTeyieM, JiorapuM YHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJA, OCTATOK IO MOJYJIIO, PAaIMOHATBHOE YHCIIO,
UppAlMOHATIFHOE  YHUCIIO,  MHOXECTBa  HATypaibHBIX,  LEJbIX,
palMoOHANBHBIX, JACHCTBUTEIBHBIX YHCEN, YyMEHHE HCIOJb30BaTh
MPU3HAKK JIETMMOCTH, HAUMEHBIUN OOLINIl JeTUTeNh U HauMEHBIIee
obmee kpaTHoOe, aropuT™ EBKIIMIA Tipu pelieHnn 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TMO3ULHUOHHBIMU  CHUCTEMAaMHM  CUHCIICHMS; yMEHHUE
BBITIOJIHSITh BBIYMCIICHHE 3HAYEHWW W MPeoOpa3oBaHUsI BBIPAXKEHUN CO
cTeneHsMH U jorapudmamu, mpeoOpa3zoBaHUS IPOOHO-PAIIMOHATHHBIX

BBIpa)KeHHfI; YMEHHUE OIICPUPOBATH INOHATHAMMU. IIOCJICAOBATCILHOCTD,




apudMeTHIecKast Iporpeccus, FreoOMeTpruIecKas porpeccus, 0eCKOHEYHO
yOBIBalOIIasi  TEOMETPUYECKass  MPOTPEeccHs;  yMEHHE  3aJ1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYT;
YMEHHE ONEepPHPOBATh MOHATUSAMHU. KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Kcia, popma
3aIMCH KOMIUICKCHBIX 4HCell (reoMeTpudecKasi, TPUrOHOMETpUYecKas 1
anreOpanyeckas); yMeTb MPOU3BOIUTH apU(PMETHUCCKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YWCJIAMH; TPUBOIUTH IPUMEPHl  HCIIOJIB30BAHUS
KOMIUICKCHBIX YHCEJI; ONEPUPOBATh MOHATUAMHU: MaTpuia 2X2 u 3X3,

OIIpCACIIMTEIIb MaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIINTEIA

YMeHHe OonepupoBaTh IMOHATHAMU. palUOHAIbHBIC, UPPALMOHAIIBHBIE,
NoKa3aTebHbIe, CTENEHHBIE, JIoTapu(pMUIECKHe, TPUTOHOMETPHUYECKUE
YpaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHUE OIIEpUPOBATH
HNOHSTUSMM. TOXJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPAaBHEHHW, HEpPAaBEHCTB M CHUCTEM; YMEHHME pellaTbh YpaBHEHU,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILUBI Pa3JIMYHBIX NPUEMOB; pELIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTEMaTUYECKUX

3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (PyHKIHS, YETHOCTh (PYHKIINH,
HNEePUOJIUYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (PyHKLIHMH, HAauOOoblllee U HAUMEHbIIEe 3HAUCHUS
(GYHKLIMHU Ha IPOMEXKYTKE, HEMIpepbIBHAs (YHKIINS, aCUMIITOTHI rpaduka
GbyHKIUH, TIepBasi ¥ BTOpas MPOU3BOAHAS (PYHKLNHU, TEOMETPUUYECKUIN U
¢u3nyeckuif CMBICI TPOM3BOJHON, NepBOOOpa3Hasi, OMNpeAeIEHHbIH
UHTETpall; YMEHHE HaXOAUTh AaCUMIITOTHI rpaduka (QYHKIHMH; yMEHHE
BBIUNCIIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YaCTHOIO H
KOMIO3UIMN (YHKIMM, HaXOJUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GyHKIMK, yMEHHE HaXOAWUTh NMPOU3BOJIHBIC 3IEMEHTApHBIX (DYHKIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO JUIsl MCCIeA0BaHUS (DYHKIUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH, CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BaHUEM amrapaTa MaTeMaTHu4ecKoro
aHalM3a, MPUMEHATh IPOU3BOJHYIO Ul HAXOXKIEHUS HaWIydlIero
penieHuss B NMPUKIAJHBIX, B TOM YHUCJE COLMAIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCKI/IX 3aJlayax,; HaxoAUTh IJIOLIAaA U 00BEMBI q)Hpr C IIOMOIIBIO




MHTCrpajia;, IMpUBOAUTH IIPUMEPhl MAaTCMAaTHYCCKOr0 MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX YpaBHEeHH M

YMeHue omnepupoBaTh MNOHATHSAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIMs, KOMIO3UIMA (YHKIMN, JTUHEWHas (YHKUIUS, KBaJApaTUIHAS
byHKIHS, panyoHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKLIMH, TOKa3arenbHas M Jorapudmuyeckas QyHKIUH, yMEHHE
CTPOUTH TpapuKH W3yYEHHBIX (YHKIWN, BBIIOJIHATH HMpeoOpa3oBaHUs
rpaduKoB (QyHKIUH, UCHIOIB30BATh I'PpaUKHU AJIs U3yUEHUS IIPOLIECCOB U
3aBUCUMOCTEH, MPHU PEUICHUU 3a]a4 U3 APYrUX Y4eOHBIX MPEAMETOB H
3aj]ay U3 peaNbHOM >KU3HHU; BBIpAXKaTh (OPMYJIaMHU 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU, HCIIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKIUHA AJIs peTeHHs
ypaBHEHMI, HEpaBEHCTB M 3ajJady C M[apaMeTpaMy; HU300pakaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VMeHHe peliaTh TEKCTOBBIC 33aJa4d pa3HbIX THIOB (B TOM 4YHCIIC Ha
NPOIICHTHI, J0JIM M YacTH, Ha JIBIKEHHE, paboTy, CTOMMOCTb TOBAapPOB H
yCIIyT, HAJIOTH, 3aJ1a4uy U3 00JaCTH yIpaBJIECHUs JTUYHBIMU U CEMEHHBIMU
(MHAHCAMU); COCTaBJIATh BBIPAKCHHS, YPAaBHCHUS, HEPABEHCTBA M HX
CHUCTEMBI 0 YCJIIOBHMIO 3aJa4yH, MCCIIEJOBAThb IIOJIYYEHHOE pELICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PE3yJIbTaTOB;, YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallMd Ha S3BIKE MATEMAaTHUKH, COCTaBIIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA W MX CHUCTEMBl [0 YCIOBHIO 3aJayH,
UCCIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM alapara

anredpbl, UHTEPIPETUPOBATH OTYUYEHHBIA PE3yabTAT

YMeHue onepupoBath MOHATUSMU: cpeiHee apupMeTuIeckoe, MeIuaHa,
HauOoJIbIlIee M HAMMEHBIIIEEe 3HAUCHUSI, pa3Max, IUCIIePCHUs, CTAaHAAPTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa, yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
nH(}OopMaIrIo, IPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOWCTBA peajbHBIX MPOIIECCOB U SIBICHUH; IPEICTABIIATD
uHGOpMaLMI0O C TMOMOUIbI0 TalnMIl M JUarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE TaHHBIC, B TOM YHCIIe C MPUMEHEHUEM TpadUuyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpapMueCcKu NCCIIeT0BaTh COBMECTHBIE
HAOMIOJIEHUSI C TOMOINBIO JHAarpaMM pPAacCeMBaHUS W JIMHEHHOM

perpeccun




YMeHue onepupoBarbh IOHATUSAMH. CIIy4alHBIM OIBIT WM CIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4alHOI'O COOBITUS; yYMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSTH
(bopMysbl CIOXKEHHS M YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly IMOJIHOH
BEpOSATHOCTH, (hopmyny bepHymu, komOuHAaTOpPHBIE (PAKTH U POPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE ONEepUpPOBATh
NOHATUSAMM. CllydyailHas BEJIMYMHA, PpACHpPEIEICHUE BEPOSTHOCTEMH,
MaTEMaTHYECKOE OXHUJAHWE, AHUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CIlydallHOW BENWYHMHBI, (YHKIUM paCIpeleNeHus H  IUIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTeJIbHOIO W HOPMAJBbHOIO pPACHpeAciICHUl,
YMEHHE HCIIOJIb30BaThb CBOMCTBA M3YyUYEHHBIX pAacIpeAeieHuil s
peleHus 3ajay, 3HAKOMCTBO C IOHATHUSAMM. 3aKOH OOJBIIUX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIECIOBAHUN, yYMEHHE NPUBOIUTH HPUMEPHI
HPOSIBJIICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPHUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IIEPECTAHOBKA,
YHUCJIO COYETAaHUM, YUCIIO IMepecTaHOBOK; OuMHOM HbroTOHA;, ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKACHUS ISl pEIIeHUs 3a/1ay;
OLICHUBATh BEPOSTHOCTH  pEaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH IIOJIyYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATHAMH. TOYKa, MpsAMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIWYMHA YIVa, IUIOCKHH Yroi,
JBYIPAaHHBIA yroJI, TPEXTPAHHBIM YIroJ, CKPEUIMBAIOIIMECS MNPMBIE,
NapaJuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIy HPSAMBIMH, YroJl MEXIy IPSMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXK]y TUIOCKOCTSMM; YMEHHUE UCIIOJIB30BATh IIPU
pelIeHNH 3a7a4 U3Y4eHHbIe (aKkThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA; CTPOUTH
MaTeMaTU4YeCKUEe MOJEIH C IOMOLIbI0 T€OMETPUYECKUX IIOHATUUA U

BCJIMYMH, PCIIaTh CBA3AaHHBIC C HUMH MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUTYpPBI, 00BEM (QUTYPHI,
MHOTOTPaHHMK, MPaBWIBHBII MHOTOIPaHHUK, CEYEHHE MHOTOTPAHHHMKA,
KyO, mapamjenenuren, MpusMma, nupamunaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cdepsl, MIomaib
MOBEPXHOCTU MHPaMUbl, MPU3MBI, KOHYyCa, IWIMHApPA, 00BbEM KyoOa,

NpAMOYT'OJIBHOTO IMapaUICJIICIUIICAa, THPaMHUAbI, IIPU3MBbI, HUJIXHIAPA,




KOHYcCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHUSI KOHYCa M LIMJIMHIPA,
napajulelbHble OCH WM OCHOBAaHMIO, CEUCHHE Iapa, IUIOCKOCTH,
Kacaromasacss cdepsl, IMUIMHAPA, KOHYCA, yMEHHE CTPOHUTb CEUCHHE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAILCHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSITh CBOHCTBAa FEOMETPHUYECKUX (DUTYP, CAMOCTOATEIHLHO
(bopMyIHpOBaTH ONpeAeICHHs N3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3BI
0 CBOWCTBax M NMpPHU3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIN
ONpoBepraTh MX, YyMEHHE TPOBOAMTH Kiaccudukauuioo ¢uryp 1mo
Pa3IUYHBIM TIPU3HAKaM, BBITOJIHATE HEOOXOAWMBIE IONOITHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh TMOHATHSMHU. JBW)KCHHE B TPOCTPAHCTBE,
napajuieNIbHbIA MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE MMOAO0OMS, MOMOOHBIE (UTYpHI; YMCHHE
pacro3HaBaTh pPaBHbIC U MMOJOOHBIC (UTYpPBI, B TOM YHCJE B TPHUPOJIE,
HCKYCCTBE, apXHUTEKTypE; HCIOJIb30BATh T'€OMETPUUYECKHUE OTHOIICHHS
[PH PEIICHUH 33/1a4; HAXOUTh T€OMETPUIECKUE BEJTMYMHBI (IJIHHA, YTOJI,
IoMma b, 00BEM) MPH PELICHUH 3a/1a4 U3 APYTHX YUCOHBIX MPEIMETOB U
U3 pEaNbHON KHM3HH; YMEHHUE BBIUUCIIATH F€OMETPUYCCKHE BEIMYHHBI
(mmuHa, yrou, miomanb, 00bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIE (OPMYIBI U METOJBI, B TOM YHCIE: IJIOMIAh MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IWIMHIPA, TUIOMAIb cdepnl; 00bEM KyOa,
NPSIMOYTOJIBHOTO TMapaljieNienunea, MUPaMUIbl, MPU3MBI, LUIHHIPA,

KOHYCa, Il1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YmMmenune OICprUpoOBaAThH TIOHATUSAMU. IpsAMOYroJjibHad CUCTEMaAa KOOpAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHUE BEKTOpa Mo 0Oa3ucy,
CKaJSIPHOE TPOU3BENICHHE, BEKTOPHOE MPOU3BEACHUE, YroJl MEXIy
BeKTOpaMI/I; YMCHHUE HCIIOJIL30BAaTh BCKTOpHBIﬁ n KOOpI[HHaTHBIfI METO/
JUIS  PELICHHS TCOMETPUYECKUX 3aJady W 3a7ad JIPYrux y4eOHBIX

IIPEMETOB
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YMeHne BBI6I/IpaTB HOI[XO,[[SIH_[I/Iﬁ MCTOA JUId PCIICHUS 3aJlayH,
INOHUMAaHHWEC 3HAYUMOCTH MATEMATUKKW B HW3YUYCHHU IMPUPOAHBIX H
06H.[CCTBCHHLIX mnmponeccoB  u }IBHGHI/Iﬁ; YMCHHUEC  PACIIO3HABATH

IMPOSBJICHUEC 3aKOHOB MaTEMAaTUKHW B MCKYCCTBE, YMCHHC IPUBOAWUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HaYyKHU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna ¥ BBIYUCIIEHUS

11 Hatypanbhble u niensie yncia. [Ipu3Haku JeTUuMOCTH LENbIX YHCE

12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE ApOOM, TPOIEHTHI,
' 0eCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JlelcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTETIeHU

14 Crenenp ¢ uenbiM mokazateneM. CTemeHb C PalMOHAIBHBIM IIOKA3aTENIeM.
' CBolicTBa CTETIEHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOIO apryMEeHTa

1.6 Jlorapudm umcna. JlecATuuHble U HATypaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHble 4ncia. ApupMeTHYECKHE OIepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmk€HHBIE BBIYMCICHUS, NpaBUIa OKPYIJIEHUS, IMPUKUIKA U
OILIEHKA PE3yJIbTaTa BIYUCICHHI

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KomrmiekcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie u 1poOHO-paIIOHAIEHBIC YPaBHEHUS

2.2 WppannonanbHble ypaBHEHU

2.3 Tpuronomerpuueckrue ypaBHeHHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannonanbHbele HEpaBEHCTBA

2.7 [Toka3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHHUsI, HEpaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUU. ONpenenuTesb MaTpUIbl
3 OyHKIMYN 1 TpaduKu




@yukius, crnocodsl 3axanus ¢yHkuuu. I'padux Gynkmuu. B3aumuao oOpaTHbie

3 ¢dbysakuu. Uéraeie n HeuéTHbIe pyHKumu. [lepruoanaeckue GyHKIIMN
OOnacte ompeneneHus: WU MHOXECTBO 3HaueHuil ¢ynkmuu. Hymu ¢yskuum.
32 [TpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' MaxkcumyMbl 1 MUHUMYyMbl (QyHKUIUU. HanGonbliee u HauMeHbllee 3HAYEHUE
(GYHKLIMU Ha IPOMEXYTKE
33 CrenenHas (QyHKUHUs C HaTypajJbHBIM M LeJNbIM Ioka3aTeneM. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHS N-0i CTETIeHU
3.4 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. Acumntorsl TpadukoB ¢yHkumidi. CBoiicTBa (yHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHNs [IOCJIEN0BATEIILHOCTER
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmyiia CIOKHBIX MPOIEHTOB
4 Hauana maTemaTudeckoro anaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipon3BoaHbIE HIEMEHTAPHBIX (YHKIHHA
[IpumeHeHne NPOM3BOIHOW K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HaMMEHbBILIETO 3HaUeHUs (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MHrerpain
5 MHosecTBa U JIOTUKa
5.1 MHOxecTBO, ornepaiuu HaJ MHOKecTBamMu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS
7.5 Koopaunats! 1 BEeKTOpbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1. AnreOpa: 7-8 kiacc: y4eOHHK I YUalXCst 0011Ie00pa30BaTeIIbHBIX YIPEKICHHUIM
| A.T'. Mepasik, B.b. TTonouckuit, M.C. SIkup. — M. Benrana-I pad.

2. Anrebpa: 7-8 ximacc: MUIAKTUYECKUE MaTepualibl. IMOCOOWME U yJaIluxcs
obreoopazoBatelbHbIX  yupexkaeauid / A.l. Mep3msik, B.b. Tlomonckuii, E.M.
Pa6unosmy, M.C. Skup. — M.: Benrana-I pad.

3. Aumre0Opa: 7-8 xiacc: meromudeckoe mocooue / E.B. byiko, A.I'. Mepamsixk, B.B.
[onouckwii, M.C. Axup. — M.: Benrana-I'pad.

4. Anrebpa: 9 kiacc: y4eOHHK JUIS y4aIuxcst 00Ieo0pa3oBaTe/bHbIX YUPSKICHHUIA /
A.I'. Mep3nsx, B.b. [Tononckuii, M.C. fxup. — M.: Benrana-I"pag.

5. Amrebpa: 9 Kimacc: IUIAKTUYECKHE MaTEpPHAIBL TIOCOOME YIS yJaIluxcs
o01ieo0paszoBatelbHbIX  yupekaeHuid / Al Mep3msak, B.b. Tlomonckuii, E.M.
PabunoBuy, M.C. fkup. — M.: Benrana-I pad.

6. AnreoOpa: 10-11 xiacc: metoauueckoe nocodue / E.B. byiko, A.I. Mepansik, B.b.
[Mononckwuit, M.C. Sxup. — M.: Benrana-I pad.

7. Amrebpa: 10-11 xnacc: y4eOHMK JUIsi  YydalIuMxcsl  0OIIe0Opa3oBaTelIbHBIX
yuapexaenuii / A.I'. Mepamsik, B.B. [Tonorckuit, M.C. Slkup. — M.: Bernrana-I "pad.

8. Amrebpa: 10-11 xmacc: mUOAKTHYECKHE MaTepuasbl. MOCOOME Ui yJallluxcs
oO1ieoopaszoBarelbHbIX  yupekaeHuit /| A.I'. Mep3msik, B.b. Tlomonckuii, E.M.
Pabunosuy, M.C. fkup. — M.: Benrana-I pad.

9. Anre6pa: 10-11 xiacc: meroauueckoe nocodre / E.B. byiko, A.I. Mepansik, B.b.
[Mononckwmit, M.C. Sxup. — M.: Benrana-I pad.

Cnucok mporpaMMHO-NIEJATOTHYECKHUX CPEACTB, peajin3yeMbIX ¢ MOMOIIbIO
KOMIIbIOTEpa:

1.
2.

CD «1C: Penierutop. Maremaruka» (KuM)
CD «AJITEBPA wne gns ornuunukoB» (HMM >KOHOMHMKM aBHALMOHHOM
NpOMBINIIEHHOCTH )MaremaTuka, 5-11 k.

Cnucox HTEpHET - pecypcoB:

1.

B~ w

http://school-collektion.edu/ru -  «EnmuHas  KOJUJICKIUS  IH(POBBIX
00pa30BaTEIIbHBIX PECYPCOBY

. http://fcior.edu.ru, http://eor.edu.ru «®enepanbHplii IEHTP HHPOPMALIMOHHBIX

00pa30BaTEIIbHBIX PECYPCOBY

http://www.ed.gov.ru - Caiit PocoOpa3oBanus

http://www.school.edu.ru - Poccuiickuii 06pa3oBaTeabHbINA TOPTAT
http://www.proshkolu.ru/, - Calt amd Bcex yYHTEICH-TIPEIMETHUKOB


http://school-collektion.edu/ru
http://fcior.edu.ru/
http://eor.edu.ru/

becnnatHein mkosnbHbIM noprtai «lIpolllkomy.py - Bce mkonsl Poccun»
6. http://festival.1september.ru/ - ®ectuBanp negarorudeckux uaeH «OTKPBITHIH

YPOK»
7. http://www.metod-kopilka.ru/ - MmeToaudeckast KOIUIKA YIUTEIIT MATEMATHKH.
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