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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTP M CTAaTUCTUKA» YIIYyONEHHOTO YpOBHS
ABJIIETCS. TMPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO YydeOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro 001ero oopazoBanus. Y4eOHbIN Kypc
npenHa3HavyeH Juisi GopMUPOBaHUS Y O0yYaIOMIMXCA CTATUCTUYECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTENW KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITUM, BEIWMYMH U TpoiieccoB. I[lpu m3yueHun kypca
oOoramiaroTcst MpeAcTaBiIeHUs OOydaroluxcs O METoJaX HCCIIEJOBaHMS
U3MEHUMBOIO MHUpa, pa3BUBACTCS [MOHMMAHHME 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Copnepxkanre y4eOHOro Kypca HalpaBlI€HO Ha 3aKperjieHue 3HaHHM,
MOJIYYEHHBIX MIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUIN O CIy4YalHBIX BEIMYMHAX U B3aHUMOCBS3SAX MEKIY
HAMM Ha B@XXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00y4arommxcsi J0JKHO COPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOUIUX MAaTEMATUYECKUX MOJIENSIX, UCTIOIb3YEMbIX
JUIsL  ONMCAHMWS  AHTPOIOMETPUYECKUX U JAeMorpauyeckux  BEJIHMYUH,
MOTPEIIHOCTE B pa3IWYHbIE POJA HU3MEPEHHUAX, IUTEIBHOCTH O€30TKAa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOLIECCOB
B oOmiecTBe. YueOHBI Kypc sBIseTcs 0a30il i OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHAIBHOCTEW, HO TaKKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOILIECTBEHHbIE HAYKHU B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIMUX JaHHBIX. LleHTpalbHYI0 4YacThb y4eOHOTO Kypca 3aHUMAET
0o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIaMEHTAJbHOTO 3aKOHA IMPUPOJIbI,
MMEIOIIET0 MaTEMaTHYECKYI0 (POpMalIN3alIUIO.

B coorBercTBUM C yKa3aHHBIMHU LEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTAaTUCTHKA» Ha YriayOJEHHOM YpPOBHE BBIACIIEHBI OCHOBHBIC
coziepkarenibuble TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEID.

[ToMuMO OCHOBHBIX JTUHUW B y4€OHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPHUH
rpaoB M TEOPUHM MHOXKECTB, HEOOXOAMMBIC JUIsl TOJHOLIEHHOTO OCBOCHHS
Marepuana JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYpCOB.

Conepxxanne nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTHY  CIIY>KUT
OCHOBOM [y1s1 (DOPMUPOBAHMSI TPEICTABICHUNA O pacHpelesieHUH BEpPOSTHOCTEH
MEXKY 3HAUYCHUSMU CIIy4alHbIX BEJIMYUH. BakHyI0 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHUE TEOMETPUYECKOTO U OMHOMHAIIBHOTIO pacipeieICHuN 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIIOIAMM — IIOKA3aTENbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIy4YallHBIMM BEJIMYUHAMH U
pacupeneneHus IMA, aKUEHTUPYIOT BHHMAaHUE OOYYarolMXCs Ha ONHCAaHUM U
W3YUYECHUU CIyYalHBIX SBJIEHUH C MOMOILBI0O HENPEpbIBHBIX (QYHKIMH. OCHOBHOE
BHHMAaHUE yACIISIETCS MTOKA3aTEIbHOMY U HOPMaJIbHOMY PaCIpPEICICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMMTENIbHOE HM3YyUY€HHUE CBS3H
MEXAY CIy4YalHbIMM BEJIMYMHAMH W ONHCAHUE B3TOM CBSA3M C IOMOILBIO
KO3 UIMEHTa KOPPEIsUUM M €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUsD), U3YUYCHHYIO HA YPOBHE
OCHOBHOI0 001ero oOpa3oBaHHs, U BO MHOIOM ONHPAIOTCS HAa CBEICHUS U3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Emé ommH smeMeHT  coaep:kaHusA, KOTOPBIM — NOpeIaraeTcs  Ha
03HAKOMUTEIBHOM YPOBHE — TIOCJIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYTAIONINX B €IUHUIY BpeMeHH. O3HaKOMJICHUE C paclpe/ieeHueM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMNA XapakTep H
SBJISIETCSl AKTYyaJIbHBIM Ul OyAyIIMX aOUTYpPUEHTOB, MOCTYIAOIUX HAa y4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBojmuTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Hegeno), B 11 knacce — 34 vaca (1 yac B Henelno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CteneHs (BaIeHTHOCTD)
BepmuHbL [ padsl Ha TTocKkocTH. JlepeBbs.

Crny4aliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4YailHble COOBITHS. DIeMEHTapHbIC
coObITHsl (McXo/bl). BepodarHocTs ciydaitHOro coObITHs. biu3zocTs 4dacTtoThl M
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omneparuu Haj COOBITHSIMU: TepecedeHne, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. JlepeBo cCiiydailHOTO
skcniepumenTa. Gopmyia nosHou BepositTHOocTH. Popmyna baiteca. HezaBucumele
COOBITHS.

bunapnbIii ciydaiinbiii onbIT (MCIIBITAHUE), YCIIEX M Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX MCIBITAHHUM 10 MEepBOro ycrnexa. [lepectaHoBku
u (axktopuan. Yucno coueranuit. Tpeyrompuuk Ilackama. dopmymna Ounoma
Herorona.

Cepusi He3aBUCUMBIX HcHbITaHUN bepuymmu. CrydaiiHelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnydaiiHas  BenuuuHa. PacnpeneneHue — BeposATtHocTed.  Jlmarpamma
pactpenenenusa. Onepanuu HaJ ClIydyallHbIMH BeIM4YMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCIE TEOMETPUYECKOE H
OMHOMHMAJIBHOE.

CoBMmecTHOE pachOpenesieHHe JIByX CilydalHbIX BeaudyuH. HesaBucumbie
CIIy4yallHble BeJIMYMHbL.MaremMaTndeckoe OXHJAaHUE CIy4alHOW BEJIUYUHBI
(pactipepenenus). Ilpumepbl  NpUMEHEHHMS  MaTEMAaTHUYECKOrO  OXKHJIaHUS
(ctpaxoBaHue, Jnorepes). MaremaTHuecKoe OXHIaHHE OWHApPHOW CiyyalHOU
BEJIMUMHBI. MaremaThdeckoe  OXHUJIAHUE CYMMbl  CIIyYallHbIX  BEJIWYHH.
Maremarnueckoe 0XKUJAHUE reOMETPUUECKOTO 151 OMHOMUAIILHOTO
pacupeeseHu.

Jluciepcuss W CTAHAAPTHOE  OTKJIOHEHHWE  CIIYYaMHOW  BEJIMYMHBI
(pactipenenenus). Jlucniepcust OMHApHOU CydallHON BeMWYWHBI. MaTeMaTHIECKOe
OXXUJAHHUE IIPOU3BEICHUS M JUCIEPCUS CYMMBI HE3ABUCUMBIX CIyYaHHBIX
BenuuMH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KUIIACC



HepasenctBo UeOwniméBa. Teopema YUeoOniméBa. Teopema bepnymnu. 3akoH
OONbIIMX  4ucell. BBIOOpOYHBIM  MeTOon  HcciedoBaHUW.  BeiOopodHbIe
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS 1O BBIOOPOYHBIM JAHHBIM.
[TpoBepka npocTenmmx TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUM.

HenpepriBHble cnyvalinble BenuuyuHbl. [Ipumeppl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pachpeneseHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIIbHOMY PaCIpeIelICHUIO. 3a1auu, MPUBOIAIINE K
HOPMAJIbHOMY pacnpeneseHuIo. OyHKIUA IJTIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeIbHOTO pachpeaeneHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pactpenenenus. QyHKIUS MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIpeIETICHUS.

ITocnenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajauw,
MpUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuwduH. KoddduiueHT TuHEHHOM
koppensiui.  CoBMeCTHbIE  HAONMIOJEHUS  JABYX  BEJIMYMH. BbBIOOpPOUHBIIM
kod(pbunmMeHT Koppenanuu. Paznuuue Mexay JUHEHHOW CBS3bI0 U MPUYUHHO-
CIIEICTBEHHOU CB:3b10. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaJApPATOB.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpak1aHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pu3uvYecKoOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
P 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHON NESITENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

cBOOOHO OMEpUPOBATH MOHATHAMH: Tpad, IUIOCKUN rpad, CBI3HBIA Tpad,
nyTb B rpade, Ienb, LUKI, JIEPEeBO, CTENEHb BEPILIMHBI, JEPEBO CIy4yallHOTO
HKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIy4YalHBIA HKCIEPUMEHT (OIbIT),
clly4aiiHOe COOBITHE, dJIEMEHTapHOE CllydallHOe COOBITHE (dTIEMEHTAPHBIM HCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOSITHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHne, OObETUHEHUE AaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIb30BATh JHArPaMMBI
DOiinepa, KOOPAUHATHYIO NPSIMYIO JJIs PEUIeHHs 3a/1ad, MOJb30BaThCs (POpMYIIOi
CJIO’KEHHS BEPOSITHOCTEN JUIsl BEPOSITHOCTEH IBYX U TPEX CIIydalHbIX COOBITH;



ONEpPUPOBATh  INOHATUAMM: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIYyYaHOTO HSKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHM C TOMOUIBIO TpaBUia YMHOXKEHHS, IepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOJHOW BEPOSTHOCTH, (HOPMYITY
baifeca pu pemieHun 3aa4, OnpeaessaTh HE3aBUCUMOCTh COOBITUH 10 (popmyIie u
[0 OpraHu3aluy CIIy4YaillHOTO KCIIEPUMEHTA;

MPUMEHATh M3yYEHHbIE KOMOWHATOPHBbIE (OPMYJbI ISl TEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITA, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YaWHBIM  OMBIT
(ucnbiTaHue), ycrex U HeyJlaya, He3aBUCUMbIE HCIBITAHMS, CEpUs HUCIbITAaHUMH,
HaXOJIUTh BEPOSITHOCTH COOBITHI: B CEpPUM MCHOBITAHUWA 1O IMEpPBOrO ycrexa, B
CepHUH UCTBITAHUN BepHyIIu, B OMBITE, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHON COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: Cily4ailHasi BEeTWYHHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMma paclpeiesieHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyYecKoe, OMHOMUAILHOE paclpeiesieHHE;

ONEPUPOBATH TOHIATUSMU: COBMECTHOE pACIpEIEICHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMIly COBMECTHOIO PACHpEAesIeHUs ABYX CIy4alHbBIX
BEJIMYMH JUISl BBIACIICHUS PACHPENCICHHUS KaXIO0M BEIWYUHBI, ONPEACICHUS
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTUYECKOTO OXUIAHUS CITydyalHON BEIMYUHBI (pacrpeaesieHus ), MPUMEHSTh
CBOMCTBA MAaTE€MAaTHYECKOIO OKHUJAHHMS NIPU PELIEHUU 3a4a4d, BBIYHUCIATH
MaTeMaTUYeCKOe 0KUJIaHHEe OMHOMUAIBHOTO U T€OMETPHUECKOr0 PACTIPEIEIICHHMI;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMHU: JUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUM CIYYaWHOW BEIWYUHBI
(pactipeienieHns) MPU PELICHUU 3a]lay, BBIUMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipe/ieICHU M.

K xoniy 11 kiacca o0y4aronuiics HayIuTCs:

BBIYUCIISATH BEIOOPOUYHBIE XapaKTEPUCTUKHU MO JAHHOW BBIOOPKE M OIIEHUBATH
XapaKTEePUCTUKU TE€HEepPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OLIEHUBAaTh BEPOATHOCTU COOBITHM M MPOBEPATH NPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSAMY,

OPUBOAUTH  MpPUMEpPHl  3aj1ad, OPUBOASALIIMX K  [OKAa3aTeIbHOMY
pacrpeneneHuto, 3anad, MOPUBOASAIIMX K HOPMAJIbHOMY  PAaCHpPENEIICHHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOIO
pacnpezeneHusi, GyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO paclpe/IesIeHus,
(GyHKUMS TUIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PAaCIHpEACIICHUS;ONPEACIIATh
KO3 PUIIMEHT TMHEWHON KOPPESUU, BBIOOPOUHBIN KO3PPUIUEHT KOPPEALHUU.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnbie | IIpakTnyecku
NPOrpamMMsbl Bcero o0pa3oBaTeJIbHbIE
padoThI e padoThbl
pecypchl
1 DneMeHTsl Teopuu rpadoB 3
) CiyyaiiHble OMBITHI, CITy4aiiHble COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanny Haj MHOXKECTBaMU U
3 coObITuaAMU. CII0’KEHUE U YMHOKEHUE 5
BEPOATHOCTEN. Y CIIOBHAs! BEPOSTHOCTb.
He3saBucumebie coObITHS
4 DNeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocieoBaTeNIbHBIX UCTIBITAHUI.
5 Ucnbrranus bepuynnu. CiydaiiHbIi BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CriyualiHble BEJIMUUHBI U paclpeieIcHus 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne i/m Konrposbnsie | IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
3aKoH OOJBIIHMX YHCET
2 DJIeMEHThl MAaTEMAaTUYECKON CTATUCTUKH 6
HenpepbiBHBIE ClTy4aliHbIE BETMYHHBI
3 (pacnpenenenus), MOKa3aTenbHOE U 4
HOpMAaJIbHOE pacIpe/leICHUs
4 Pacnipenenenue Ilyaccona
CBsi3b MEX]y CIIy4ailHIMH BEJIMUUHAMHU
6 O06o011eHre U crucTeMaTu3alus 3HaHU! 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne ni/m

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

I'pad, cBsA3HBI Tpad, MpeacTaBIcHUE
3aJlayy C TOMOIIBI0 rpada

Crenensp (BaJIGHTHOCTD) BeplIuHBL. [1yTh
B rpade. Llenu u nukis!

I'padsr Ha TTOCcKOCTH. JlepeBo
CIIy4aiiHOTO AKCIIEPUMEHTA

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U
Ciy4aliHbIe COOBITHS. DIeMEHTapHbBIS
COOBITHS (MCXOTBI)

BeposTHOCTH CiTy4aitHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSMH

BeposTHOCTE ciydaiiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenne, 00beAMHEHHE MHOKECTB
U COOBITHH, POTUBOIIOJIOKHBIC
coObITus. PopMyJia CI0KEHUS
BEPOATHOCTEMN




YcnoBHas BCPOATHOCTD. YMHOXKEHHE

8 BeposiTHOCTEW. DopMyTa yCIOBHOMN
BEPOSITHOCTH
VYcioBHast BEpOATHOCTh. Y MHOKEHUE

9 BepoATHOCTEN. DopMyia yCIOBHOMN
BEPOSITHOCTH

10 dopmyiia MOJHOW BEPOSITHOCTH

1 ®opmyna baiieca. HezaBucumsble
COOBITHUS

12 Komb6unaTtopHoe npaBuiao yMHOXKEHHS.
[TepectanoBKY U dakTOpUaT

13 Uucno couerannii. TpeyroibHUK
[Tackans

14 ®opmyna bunoma HeroToHa
Konrponbnas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOKECTBA,
KOMOHMHATOpUKa"
buHapHBIN Cily4alHBIN OIBIT
(ucpiTaHKE), yceX U HeyAaua.

16 HesaBucumsle ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUH /10 TIEPBOTO
ycrnexa

17 Cepus HE3aBUCUMBIX UCIIBITAHUN J10
NIEPBOIO ycrexa

18 Cepus HE3aBUCUMBIX UCIIBITAHUN
bepnynnu

19 CrnyualiHblii BBIOOD U3 KOHEYHON

COBOKYITHOCTH




20

[TpakTrueckas pabota ¢
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUI]

21

Cnyuaiinas BenuuuHa. Pacripenenenue
BepoATHOCTEW. J[narpamma
pacnpeneneHus

22

Onepaunu Haja ciayyailHBIMU
BennuuHamu. [Ipumepsl pacnpenenenuil.
bunapHas ciydaiiHasi BEJITM4MHA

23

I'eoMeTpudeckoe pacnpenesneHue.
bunomuaneHOE pacnpenencHue

24

MaremaTtryecKkoe 0KUAaHUE CIyYanHOM
BenMYMHbL. COBMECTHOE pacipeesieHue
JIBYX CIyYalHBIX BEJIUYUH

25

HezaBucumeble crnyuaiiHble BETHYHHBI.
CBoiicTBa MaTEMAaTUYECKOTO OXKHUIAHUS.
MaremaTrueckoe OXKuaaHue OMHAPHOM
CIIy4aifHOM BEJIUMYUHBI

26

MareMaTHdeckoe 0XKUIaHue
T€OMETPUUYECKOTO ¥ OMHOMHATIBLHOTO
pacrpeneneHuit

27

Jucniepcust U CTaHAAPTHOE OTKJIIOHEHUE

28

Jucniepcust OuHapHOM CiTy4aiiHON
BemurHbI. CBOMCTBA JHCTIEPCUU

29

MaremaTtudeckoe oxXugaHue
MIPOU3BEAECHUSA U TUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIyYalHbIX BEJIMYMH

30

Jucnepcusi GMHOMHUAIBHOTO
pacnpeznenenus. [Ipaktuueckas padoTta ¢




HCIIOJIb30BAHUEM J3JICKTPOHHBIX Ta6J'II/H_[

Jucnepcus U cTaHIapTHOE OTKJIOHEHUE
TFE€OMETPUYECKOrO PaCIpeeIeHusl. .

31 [IpakTrueckas padoTta ¢ !
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUI]

32 O060011eHNne ¥ cUCTeMaTH3aIMsI 3HAHUI 1
Konrponbnas padora Ne2: "HcnbiTanus

33 bepnymnu. Cinyuaiinble BEIUUNHBI U 1
pacnpeneneHus"

34 O00011eHrEe U cucTeMaTh3alus 3HaHUI 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Y4YeHH
b

DJIEKTPOHHBIE
ungposbie
o0pa3oBaTe/ibHbIE

pecypchl

HepasenctBo Yeobbimena. Teopema
UYeosbimena. Teopema bepraysum. 3akon
OOJIBIINX YHCE

Hepasenctso Yeobbimena. Teopema
UYeoOnmmera. Teopema bepuyimu. 3akoH
OOJBIINX YHCell

HepasenctBo UeoOniena. Teopema
YeoOnimena. Teopema bepuysu. 3akon
OOJIBIINX YKCEN

Br100pouHBIif METOT MCCIIEIOBAHUMA

[IpakTudeckasi paboTa ¢ HCIIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHIT

I'enepanbHas COBOKYITHOCTD U CITydaifHast
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OIEHKa CPEHETo U
JIMCTIEPCUH TEHEPATBHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTD U CITydaifHast
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHU
xapakTepuctukamu. OIeHKa CPEHETo U
JMCTIEPCUU TEHEPATBHOM COBOKYITHOCTH C
TIOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHNE BEPOSITHOCTEH COOBITUH TTO
BBEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOWCTB
M3YUYCHHBIX pacrpeeIeHUi

10

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOKMCTB
W3YYEHHBIX paclpeeIecHun

11

[IpakTudeckasi paboTa ¢ HCIIOJIb30BaHUEM
3JICKTPOHHBIX TaOJIHUIL

12

[Tpumepb! HEMTPEPBIBHBIX CIyYaiHbIX
BeMYMH. OyHKIMS MJIOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOe pacnipesnenenue. [Ipumepsl
3aJa4, MPUBOJAIIMX K T0KA3aTEILHOMY U K
HOpPMaJIbHOMY paclpeesIeHUsIM

14

(DYHKLII/IX IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOr0 pacupCaCICHUA

15

OYHKIHUSA MITOTHOCTA BEPOSTHOCTH
HOPMAaJIbHOTO pacrpeaeneHus

16

ITocnenoBaTenbHOCTh OMHOYHBIX
He3aBUCUMBIX coObITHIA. [Ipumep 3anaun,
NPUBOJILEH K pacnipenenenmto [lyaccona

17

[IpakTudeckas paboTa ¢ UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHIL

18

KoBapuanus AByX CITy4ailHBIX BEJIMYHH.
Kosdduuuent xoppensaunu

19

CoBMecTHBIE Ha6J'IIOI[CHI/I$I JABYX BCJIMYHUH




20 Br16opounslii K03 GUIIUEHT KOpPETuu

1 Paznuune Mex 1y TMHEHHOMN CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOU CBS3bIO

22 JIuneiinas perpeccus

7 [IpakTrdeckas paboTa ¢ UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHII
[IpencraBnenne JaHHBIX C TIOMOIIBIO

24 TaOJIMI U AUarpamm, onucaTeabHast
CTaTUCTHKA

)5 OneITEI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU

26 Boruncnenue BeposiTHOCTEN COOBITHH C
npuMeHeHrueM Gopmy
Boruncnenue BeposiTHOCTEN COOBITHH C

7 NPUMEHEHHEM IpapUIecKrX METOI0B:
KOOpAMHATHAs MpsiMasi, IEPEBO,
nuarpaMmma Ditiepa

28 CryualiHble BEJIMUUHBI U paclIpeeIcHU]

29 MareMatnueckoe 0)XKMIaHUE CITy4YaillHON
BEJIMYMHBI

30 Marematnueckoe 0)XKMIaHUE CITy4YaillHON
BEJTUYHUHBI

31 KonTponbnas padota: "BeposTHOCTh 1
cTaTucTHKa"
Boruncnenue BeposiTHOCTEN COOBITHH C

32 npuMeHeHneM GOopMyIT U TpapuuecKux

MCTOI0B




Boruncnenue BeposiTHOCTEH COOBITUI €

33 npuMeHeHueM Gopmys U rpaduuecKkux 1
METOJIOB
CityyaliHble BEJIMYMHBI U pacCIpeIeIICHUSI.

34 MareMaTtnueckoe 0)KMIaHUE CIIyYalHON 1

BCIINYHHBI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOW MPOrPaMMBbI CpeIHero o01ero odopa3oBanus
pe3yJabTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 Yurartk U CTPOUTH TAOJIULBI U JUArpaMMbl
6 OnepupoBaTh  MOHATUSAMHU:  CpeaHee  apu(MeTHdecKoe,  MeJHaHa,
‘ HaubobIlIee, HAMMEHbIIIEE 3HAUCHHE, pPa3MaX MAaCCHBA YHCIOBBIX JAHHBIX
OnepupoBaTh MOHIATUAMHU: CIYYaWHBIN SKCIIEPUMEHT (OIBIT) U CIlydaiiHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (PJIIEMEHTAPHBIH HCXOM) CIy4ailHOTO
6.3 ONbITA; HAXOAUTh BEPOSATHOCTH B OMNbITaX C PAaBHOBO3MOKHBIMU
CIIy4aifHBIMU COOBITUSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA B
M3YUYEHHBIX CIy4YalHbIX dKCIIEPUMEHTaX
Haxogute u QopmynupoBaTh COOBITHS: MepecedyeHrue U OO0beTUuHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, NPOTUBOMOJIOKHOE HJAHHOMY COOBITHIO;
' MOJIL30BAThCS qUarpaMmamu Jitnepa U GopMyIioil CI0KEeHUs BEPOSITHOCTEH
MIPH PEILICHUN 3a]1a4
OnepupoBaTh MOHATUAMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
6.5 HaXOJIUTh BEPOATHOCTH C MOMOUIbIO MPAaBHJIa YMHOXEHHUS, C IOMOIIbIO
JiepeBa CIIy4yalHOTO OIbITa
6.6 [IpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPH PEIICHNH 3a/1a4
OrniepupoBaTh TMOHSTHSIMHU: WCIBITAHUE, HE3aBHUCHUMbBIC WCIIBITAHUSA, CEPUs
6.7 UCIIBITAaHUH, YCIIeX W HeyJaya; HaXOJUTh BEPOSITHOCTU COOBITHUI B CEpUU
' HE3aBUCUMBIX HWCHBITAHUNA 10 TEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH
coOBITHH B cepuU UcIbITaHui bepHym
6.8 OnepupoBaThb  MOHATUSIMU:  Cily4yailHasi  BEJIMUMHA,  paclpeselieHue
' BEPOATHOCTEN, AMAarpaMMa pacrpeaeneHus
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHBIE pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMoro .
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSITHOCTU 3HAYEHUI CIIy4aiiHOM1 BEJIMYUHBIIIO

pacnpeaciCcH1uIo Ui ¢ IOMOLIbIO JUarpamMm




OnepupoBaTh MOHATHEM MaTEMaTHYECKOTO  OKUIAHHS, MPHUBOIUTH
IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4ecKoe OXHJaHue CIydaiHoM

32 BEJIMYMHBI, HAXOJWUTh MaTeMaTHUYECKOE OXUIAHUE 10 JTaHHOMY
pacupeneneHuto

5.3 HNmeThb npeacTaBiaeHUE 0 3aKOHE OOJBIITUX YUCENT

54 Hmets npencraBiaeHue 0 HOPMaJIbHOM PacClpeeIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHre JaHHBIX ¢ MOMOIILIO0 Ta0uI 1 auarpamMMm. CpeaHee apudmMeTndeckoe,
MearaHa, HauOoJIblliee ¥ HauMEHbIIee 3HAUYCHMsI, pa3Max, AUCTIEPCUs U CTaHIapTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB

6.2

CiyvaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DJIeMEHTAapHbIE COOBITHS
(ucxozpl). BeposiTHOCTh citydalfHOTO COOBITHS. BAM30CTH YaCTOTBIM BEPOSTHOCTH
coObITHi. CityyaliHbIE OIBITHI C PAaBHOBO3MOXKHBIMU 3JI€MEHTApHBIMU COOBITHUSIMH.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Omnepanu  Hajg COOBITUSIMHU: TEepeceueHue, OObEJUHEHUE, MPOTUBOMOIOKHbIE
coObITHs. [Inarpammsl Ditniepa. @opMyiia ClI0KeHHs BEpOSATHOCTEH

6.4

VYcioBHass — BEpOSITHOCTh.  YMHOXEHHE  BepoATHOCTEH.  [lepeBo  ciydailHOro
skcriepuMenTa. @opmyna moiaHoi BepoaTHocTU. HezaBucuMblie cOOBITHS

6.5

KomOunaropHoe mnpaBwio ymHOXeHHs. I[lepectaHoBku wu dakrtopuan. Yucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna 6uHoma HeroTona

6.6

bunaphblli ciy4aiiHbII ONBIT (UCHBITAaHWE), yclex M Heynada. HesaBucumble
ucnpiTanus. Cepus HE3aBUCHMBIX UCHbITaHMM 10 1mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyum

6.7

Cnyuaiinas BenuunHa. PacnpeneneHue BeposTHOCTEM. Jlmarpamma pacnpeneneHus.
[Tpumeps! pactipeieieHni, B TOM YHCIIE TEOMETPUIECKOeH OMHOMHAILHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEHN U CTATUCTHKA

5.1

YucnoBbie XapaKTCPUCTUKU CJIy‘-IElﬁHLIX BCJINYHMH. MATEMAaTH4YC€CKOC OXUIAaHUC,
JUCTICPCHUA U CTaHJAAPTHOC OTKIIOHCHHUC. HpI/IMepI)I IMPUMCHCHUA MAaTEMATHYCCKOI'O
OXuJaHusi, B TOM YHCJIC B 3aJadyax H3 HOBCCI[HCBHOﬁ JKM3HU. MarteMaTndeckoe
OXXHMJIaHWe OWHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4YecKoe OXKUIAHUE CYMMBbI
CJ'Iy‘-IaI\/IIHI)IX BelImMunH. MaTteMaTndeckoe OXHWIAHUC U JUCTICPCHA TCOMETPHUICCKOIo 1
OMHOMUAIIBHOTO pacIpeieeHH

52

3aKkoH OOJBIIMX YKCET M €r0 POJb B Hayke, MpUpoJe U oOlmiecTBe. BriOopouHbIN
METOJI UCCIIENOBAaHUH




53

[Ipumepsl  HENPEpPHIBHBIX  CIy4YalHbIX BenW4uH. [loHSATHE O  MJIOTHOCTH
pacnpezeneHus. 3aayu, NPUBOAIINE K HOpMAIbHOMY pactipenenenuto. [lonstue o
HOPMaJIbHOM pacIpeaeIeHIH




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
TpeGoBaHus o0pa3oBaHusi

Bnanenne MeTomamMM J0Ka3aTeNbCTB, aJrOPUTMAMHU PpEIICHUS 3a/ad;
ymMeHue (GopMyJIMpOBaTh M ONEPUPOBATh MOHATUSMHU: OIpe/eIeHHE,
aKCuoMa, TeopeMa, CJIEACTBHUE, CBOWCTBO, IPU3HAK, J0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (P OPMYJIMPOBKH; TPUMEHATh MX; YMEHHE (POPMYIUPOBATH
o0paTHOe M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MAaTeMaTUYeCKOW HHAYKLUH;
IIPOBOJUTH JI0Ka3aTeNIbHbIE PACCYKIECHUS MPH PELICHUH 3ajjad, OLIEHUBATh
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PAcCyXKJIEHHH; yMEHHE OIlepUpOBaTh
MOHSTUSAMU: MHOKECTBO, MOJMHOKECTBO, OINEpallMd HaJl MHOXECTBaMH;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr i
OINHCaHUs PEaJbHBIX MPOLIECCOB U SIBICHUN U NPHU PELICHUU 33]a4, B TOM
qucie U3 IPyruX y4yeOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATHAMM:
rpad, cBs3HBIN Tpad, epeBo, MUK, rpad HA MIOCKOCTH; YMEHHE 33/1aBaTh
U OMMCHIBATh Tpadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONb30BaTh Tpadbl MpU

pCUICHUMA 3a1a1

2 YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOE YHCIIO, LEJNOE YHCIIO,
CTEIeHb C IEJIBIM MMOKa3aTeseM, KOPEHb HATYPaIbHON CTEIEHH, CTEIIEHD C
palMOHAIBHBIM MOKa3aTelieM, CTENeHb C JCHCTBUTEIbHBIM TOKA3aTeseM,
jJorapuM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIlMOHAJIBHOE YHCJIO, HPPAIMOHATIBHOE YHCIIO,
MHOXCECTBAa HATypaJbHBIX, MCJIbIX, PAlUOHAJIbHBIX, HeﬁCTBHTeHBHLIX
YHUCEJ, YMEHHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIIINA OOITHI
JCTUTEIh W HaWMEHbIIEEe OoOlee KpaTHOe, aJIroputM EBkimuaa mpu
pEeIICHUM 3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU IMO3UIIUOHHBIMU CHCTCMaMH
CUHUCJICHHUS; YMCHHUE BBITIOJIHATH BHIYUCICHUE 3HAYCHUH U TIPEOOpa3oBaHus
BBIPOKEHUH CO CTENeHsAMHU W JjorapudmMamu, mpeoOpa3oBaHus IpPOOHO-

palOHANbHBIX ~ BBIPDAKEHUH; YMEHHE  ONEpUpOBaTh  MOHSATHSIMHU:

OCICO0BATCIBHOCTD, apI/I(bMeTI/I‘-IeCKaH rnporpeccusd, TrcoMCTPpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBarollas TIeOMETpUYecKas IpOrpeccus;
YMEHHE 3a/1aBaTh II0CJIEIOBAaTEILHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POpMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCJIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
MPOU3BOJIUTH apU(METHYECKHE NEHCTBHS C KOMIUIEKCHBIMHU YHUCIIAMH;
IIPUBOIUTH IPUMEPHI MCIIOJIb30BaHUs KOMIUIEKCHBIX YHMCEN; ONEpUpOBATh
NOHATUAMM:  MaTpuia 2x2  wu  3X3, ompeaenuTeNb  MaTpHIbI,

FeOMeTpI/I'—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHue omnepupoBaTh MOHATHAMH: palMOHAIbHbBIE, HppalloHalbHbIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHHsS ¥ HEPaBEHCTBA, WX CHUCTEMBI, yMEHHE OINEPUPOBATH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa VYpaBHEHUW ¥ HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHCTEM; YyMEHHME pelaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IMYHBIX NPUEMOB; peIlaTh
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBI C IapaMeTpOM; MPUMEHSAThH
ypaBHEHUS, HEPABEHCTBA, UX CHCTEMbI I PEUICHHS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IUuHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh TOHATHSIMH: (DYyHKIHS, YETHOCTH (YHKIIHH,
NEPUOJIUYHOCTh (PYHKIMM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HauOOJbIllee W HAUMEHBIIEE 3HAUCHHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (QYHKIMs, aCUMITOTHI Tpaduka
¢byHKUMHU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUYECKUI U
¢bu3nyecKuit CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OMpeeIEHHbII
MHTErpajl; yYMEHHE HaXOAMTh ACHUMITOThI Tpaduka (YHKUUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CYMMBI, TPOW3BEICHUS, YacTHOTO |
KOMIO3UIMK (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
(GyHKIMU; yMEHHE HAaXOMUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJIb30BaTh IPOU3BOJHYIO [UId HCCIeNOBaHMA (YHKIMH,
HaXOJUTh HauOONbIINE WM HAaWMEHbIINE 3HAUYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C WCIIOJB30BAaHHEM ammapara MaTeMaTHYeCKOTO
aHajau3a; NPUMEHSTh TPOU3BOAHYIO JJIi HAXOXKICHUS HAWIY4IIEero
pelieHuss B TPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-D)KOHOMHUYECKUX U

(bU3MYeCKUX 3aJladax; HAXOJUTh IUIOMAAN M 00bEMBI (PUTYp C MMOMOIIBIO




HUHTCTpajia; HIPUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOTO MOACIUPOBAHHA C

noMOIIbI0 AU PepeHInanbHbIX YPaBHEHU I

YMeHue onepupoBaTh NOHATHIMU: Tpapuk QyHKIMH, oOpaTHast QyHKIHS,
KOMIO3UIMUS (DyHKIMH, JMHEHHas (QYHKUWA, KBaApaTudHas (QYHKLUS,
panuoHanbHas (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
GbyHKIMM, OO0paTHbIE TPUTOHOMETpPHYECKHE (PYHKIMM, IMOKazaTeiabHas M
norapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapuKd H3YYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHusl  rpaduKoB  (QYHKIHH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHnH 3334 U3 JPYTHX Y4eOHBIX NMPEAMETOB M 3ajad M3 peabHOM
KHU3HM; BBIpaKaTb (OPMYJIaMU 3aBHCUMOCTH MEXIy BEJIMYHMHAMU;
UCTOJIb30BaTh CBOMCTBAa M Tpaduku (yHKIMHA Ui pellieHus ypaBHEHUH,
HEpaBeHCTB M 3a7ad C IapaMeTpaMy; HM300pakaTb Ha KOOPIMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJM M 4YacTH, Ha JBIKEHHE, paboOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 00JaCTH YIpPaBJIEHHs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKCHUS, ypPAaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCJIOBUIO 3aJa4yH, HUCCIENOBATh IIOJYyYEHHOE pEUICHHE U
OLIEHMBATh IPABJONOAOOHOCT pPE3YyJbTaTOB, YMEHHE MOJCINPOBATH
peanbHbBle CUTyallMM Ha $S3bIKE MAaTE€MAaTHKH; COCTaBIISATH BBIPAKEHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJAENM C  MHCHOJNB30BAaHMEM  ammapara  ajureopsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apuMeTHyecKoe, MeauaHa,
HanOoJpIIee ¥ HAMMEHbINEE 3HAUYCHUS, pa3Max, AUCIEPCHUsi, CTaHAaPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BJIEKaThb, MHTEPIPETHPOBATH
uH(pOpMAaIIMIO, MIPEICTABICHHYIO B TaOJIMIaX, HA AWAarpaMMax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA PEAIbHBIX MPOIIECCOB U SIBJICHHM; MPEICTaBISTH
uHGOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIEeN0BaTh
CTaTUCTUYECKHE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpaduiyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu UCCIeI0BaTh COBMECTHBIE

HaOJIOIEHUS C MOMOIIBIO JIMarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIYyYaWHBIA OIBIT W CIyd4alHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOro COOBITHS; YMEHHE BBIYMUCIATH

BCPOATHOCTH C HCIIOJIB30BAHUCM rpaq)nqecmdx MCTOMOB; TPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSITHOCTEH, (OpPMYITy ITOTHOM
BEpOSATHOCTH, Gopmyiny bepHyiu, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OLICHWBATh BEPOSATHOCTU PEANTBHBIX COOBITHI; yMEHHE OIEepPHPOBAThH
NOHATHSMM:  CllydyaiiHas BEJWYMHA, pacIlpelelieHHe BEpOsSTHOCTEH,
MaTeMaTHYECKOe OXKUJaHUe, JHUCIEPCUs W CTaHAapTHOE OTKIOHEHHE
CIy4yallHOW  BEJIMYHMHBL, (DYHKIMM  pacmpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIIbHOTO W HOPMAJIBHOTO pacIpe/e/ieHui; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUEHHBIX pacTpeleNIeHUi U PelIeHus 3a/ay;
3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHMIA; yMEHHE TPHUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBUIMX 4YHMCEd B MPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEpPUPOBATH MOHATUSMH: COYETAaHUE, TEePECTaHOBKA, YWCIIO COYETAHHH,
YHUCIIO  TEPeCTaHOBOK; OwHOM  HbpIOTOHa; yMeHHE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS Ul PEICHHs 33/1a4; OLICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOJTYUYCHHBIA Pe3ybTaT

YMenue onepupoBaTb MOHATUSMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMUMHA YIJIa, IJIOCKUH yToJl, IBYTpaHHbIN
yroJl, TPEXTPAaHHBIA yIoJ, CKpPEUIMBAIOUIMECS MPSMBIE, TapAJIIEIIbHOCTh U
NEePIEeHIUKYJISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroja MexAy TMpsSMOM U IUIOCKOCTBIO, YrOJl MEXIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, DPACCTOSIHUE MEXAY IpPSMBIMH,
pacCTOsIHUE MEXIy IIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IPHU PELICHUU
3ajjay M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpYXKAIOIIEro MHpa; CTPOUTh MaTeMaTUYEeCKUe
MOJENIM C TOMOIIBI) T€OMETPUYECKUX MOHATUA W BEIWYUH, pelaTh

CBA3aHHBIC C HUMHU NPAKTUYCCKUEC 3aa9U
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YMeHne onepupoBaTh MOHATUSMH: IUIOMAAb (QHUTYPBI, 00BEM (GHUTYDHI,
MHOTOTPaHHMK, MPaBUIbHBIA MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHMKA,
Ky0, napaienenuresa, NOpu3Ma, NHpamMuiaa, (Urypa U TOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUJbI, MPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO Napajulefienune a, MUpaMHJIbl, MPU3MBI, IHJIMHAPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHs KOHyca M LMIUHAPA,
NapajuleJIbHble OCH WJIM OCHOBAHHIO, CEYEHHE Iapa, IJIOCKOCTb,

Kacaromasics chepbl, IWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUCHHUE




MHOTOTPaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOILBIO IEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOICTBa IeOMETpUYECKUX (DUTYp, CaMOCTOSTEIBHO
(bopMyIHpoBaTh ONpeeNeHU U3ydyaeMbIX (UTyp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBaX M MpPU3HAKAX TIEOMETpUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTb HX; YMEHHE TMPOBOJAUTH Kiaccudukanuio ¢GUryp Imo
pa3aMyYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOAMMBIE JOTOJIHUTEIbHbBIE

IMOCTPOCHUA

11

YMeHHue onepupoBaTh TOHSATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
HapaJIJIeJIbHLIﬁ NepeHOC, CUMMCTpHA Ha IMJIOCKOCTHU M B IIPOCTPAHCTBE,
MMOBOPOT, TMpeoOpa3oBaHue TOM00MSA, TMOA0OHBIE (UTYPBI; YMEHHUE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE B TPUPO/IE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUA IIPHU
peIlICHHH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IJIMHA, YTOI,
ioniaib, 00bEM) MpU PELICHUM 33134 U3 JPYTUX YYEOHBIX NPEAMETOB U
U3 peabHOM KM3HH, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEINYHHBI
(nmuHA, YTOJN, TWIOMAAh, OOBEM, IUIOMAAh MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCETOABI, B TOM YHCIIC: IIOMAAb IMOBECPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, HWIMHIpA, IJoans cdepsl; 00bEM Kyoda,
NPAMOYTOJBHOIO Hapajuleienunesa, NUpaMuibl, NOPpU3MBbl, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue OIICPpHUPOBATH MOHATHAMHU: HPAMOYT'OJIbHAA CUCTEMA KOOpPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, pPas3IoKCHHUE BCKTOpa IIO0 6a3Hcy,
CKaJIIpHOC TIIPOU3BCACHUEC, BCKTOPHOC IMPOU3SBCACHUEC, YIOJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp)IPIH&THBIfI METOJ

JJIg pCIICHUA T'COMCTPUICCKHUX 3a1ad U 3a1a4 JpYyTHUX y‘le6HBIX npeaAMCETOB
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YMmenue BLIGI/IpaTB HO,Z[XOI(SIH_II/II\/'I MCTOJ AJId pCIICHUS 3ala4u; IOHUMaHUC
3HAYUMOCTH MATECMAaTUKW B HU3YYCHUU MPHUPOAHBIX H O6HICCTB€HHI)IX
nmponeccoB M HBHeHHﬁ; YMCHHE pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUEC MPUBOJUTL MPUMECPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 Harypanbsnsle u nensie yncna. [Ipu3sHaku AeIMMOCTH LETBIX YHACEIT
12 Pammonaneubie  umcia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJlbHOW cTeneHu. JelcTBus ¢ apuMEeTHUESCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENEHU
1.4 Crenenb c 1enbIM nokasareneM. CTeneHb ¢ pallMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
. apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynpie U HaTypajabHbIC JOTapru(MbI
JlelictBuTenpHbIe  4YHcla. ApudmeTndeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnmkEHHbIC BEIYHUCICHHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U OIIEHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BhIpaKeHUI
1.9 KommiekcHbie uucna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanpHele ypaBHEHUS
23 TpuroHomeTpuyeckre ypaBHEHHUs
24 [Toka3zaTenbHbBIE U JOTapUPMHUUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHBIC U JOTapUDMUYECKIE HEPABCHCTBA
2.8 TpuroHomerpuyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JUHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI




@yHKIMHU U TpadUKu

Oyukuus, cnocoObl 3amanus (yukuuu. ['padux dyskumu. B3aumHo oOpatHbIe

>l ¢ynkun. YérHple u Heu€THble pyHKIMU. [leproanueckue GpyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkuun. Hynmu Qyskium.
39 [IpomexxyTku  3HaKomocTtostHeTBa.  IIpOMEXyTKM  MOHOTOHHOCTH — (DYyHKIIMH.
' MakcumMymMbl U MUHUMYMBI (QyHKIUH. Hambonpimiee ¥ HauMeHbIee 3HAYCHUE
(YHKIMU Ha TPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM M ILeJIbIM MOKa3ateneMm. E€ cBoiicTBa u
‘ rpa¢uk. CoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u norapupmMudeckas (yHKINU, KX CBOHCTBA U TpaUKH
3.6 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkiuid. CpolicTBa  (yHKIMH,
' HENpPEepBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyra ClI0XXKHbBIX MPOLIEHTOB
4 Hauana MaTemMaTuueckoro aHanusa
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIe 3IeMEHTAPHBIX (GYHKLIUN
[IpumeHeHne NPOM3BOAHOM K UCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenue HanOONBIIEro M HAUMEHBIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHoXecTBo, onepanuu HaJl MHOkecTBaMH. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHUKH
7.4 Tena 1 moBepXHOCTH BpaIEHUs




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. YueGHoe nmocodue "MaremaTtuka. BepositTHocTh 1 ctatucTuka 10 kiacc.

bazoBsiii 1 yriyonénnblil ypoens'". / bynumosuu E.A., Bynbeiues B.A —M:
[Ipocsemienne

2. Yuebnoe nocobue "Marematuka. BepositHOoCcTh 1 ctatucTuka 11 xmacc.
bazoBeiit u yrinyOnéunslii yposesnsb'. bynumoud E.A., BynsrueB B.A.,— M:

[Ipocsemenne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
1. Teopus BepositHocTe# 10 kmacc. 3agaun 1 KOHTPOJIbHBIE PaboThL. / U

Briconknii

2. O Teopun BEpOSTHOCTEHN M CTATUCTUKE B IMIKOJIBHOM Kypce / bynumosud E.A.,

bynerae B.A., Beiconkuii u nip., / Matemartuka B mkojie Ne7, [1IkonbHas mpecca

3. TunuuHele OMMOKH B MpCrogaBaHn TCOPUN BepOHTHOCTGﬁ U CTAaTUCTHUKU, /

Marematuka B mxkoJjie NeS, Beiconkuit 1.B, Amenko N.B.



HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
UHTEPHET

* http://fipi.ru/ (caitt ®UIIN);

* http://school-collection.edu.ru/

* https://resh.edu.ru/






