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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 kinacca 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 JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IIpakTnyecku
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypchl
1 DneMeHTsl Teopuu rpadoB 3
) CiyyaiiHble OMBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTU COOBITUI
Onepanny Haj MHOXKECTBaMU U
3 coObITuaAMU. CII0’KEHUE U YMHOKEHUE 5
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
He3saBucumebie coObITHS
4 DNeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocneoBaTeNIbHBIX UCTIBITAHUI.
5 Ucnbiranus bepuynnu. CinydaliHbIi BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CriyualiHble BEJIMUUHBI U paclpeaeIcHUs 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne i/m Konrtpoabnbie | IIpakTunyeckn
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
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
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 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 nukibi

I'padsr Ha TTOCcKOCTH. JlepeBo
CIIy4aiiHOTO AKCIIEPUMEHTA

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U
Ciy4aiiHbIE COOBITHS. DJIeMEHTapHbBIC
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. @opMyJia 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_[

31

Jlucriepcust ¥ CTaHTAPTHOE OTKIOHEHUE
TE€OMETPUUECKOTO PaCTIPEICICHUSI. .
[IpakTrueckas padoTta ¢
HCIIOJIB30BAHUCM JJICKTPOHHBIX Ta6J'II/II_[

32

O00011eHME U cUCTEMAaTU3alUs 3HAHUI

33

Konrponbnas padora Ne2: "HcnbiTanus

bepuymnu. Ciy4daiiHple BETUYUHBI U
pacnpeneneHus"

34

O0600I11IeHIE U CUCTEMATH3alIU 3HAHUIH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

JJIeKTPOHHbIE
nudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Hepasencto YeoOnimena. Teopema
YeoOnimena. Teopema bepuysuiui. 3akon
0O0JIBIINX YUCEN

Hepasencto YeObimena. Teopema
Yebnimena. Teopema bepnysuiu. 3akon
OOJIBILINX YUCEIT

HepasenctBo YeObimena. Teopema
Yeorrmera. Teopema bepuymu. 3akoH
OOJIBIINX YUCE




Br100pouHBIi METOT UCCIIETIOBAHUIA

[IpakTrueckasi paboTa ¢ UCTIOIB30BAHUEM
SJIEKTPOHHBIX TaOJHUIL

I'enepanbHas COBOKYIIHOCTD U Clly4yanHas
BbIOOpKa. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPEIHErO U
JUCIIEPCUH TEHEPAIbHON COBOKYIHOCTH €
IIOMOIIbIO BBIOOPOUYHBIX XapaKTEPUCTUK

I'enepasibHast COBOKYITHOCTb U CIIy4aiiHast
BbIOOpKa. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLIEHKa CPETHETO U
JUCTIEPCUH T€HEPATIbHON COBOKYITHOCTH C
HIOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK

OrneHnBaHue BEPOSTHOCTEN COOBITHH TIO
BBIOOpKE

CraTtucTUyecKas TUIIOTe3a. HpOBepKa
HpOCTCﬁH.IHX THUIOTE3 C IOMOIIBIO CBOMCTB
N3YUYCHHBIX pacnpeﬂeﬂeHHﬁ

10

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO CBOWCTB
U3YYEHHBIX pacrpeaeeHHi

11

[IpakTrueckasi paboTa ¢ UCIOIB30BAHUEM
AJIEKTPOHHBIX TaOJHUIT

12

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX
Benn4YuH. OyHKIMA IUIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsr
3aJ1a4, MPUBOAIINX K [TOKA3aTEIbHOMY U K




HOpPMAaJIbHOMY pacrpeesieHUsIM

GDYHKHI/IH IIJIOTHOCTHU BEPOATHOCTH

14 MO0KA3aTeJIbHOTO pPacIpeieeHUs

15 @yHKIMSI ITIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOT'O pacIlpeieeHus
[locnenoBarenbHOCTh OIMHOYHBIX

16 He3aBUCUMBIX coObITH. [Tpumep 3anaun,
npuBOJsLIeH K pacnpenenenuto [lyaccona

17 [IpakTuyeckas paboTa ¢ UCIIOIB30BAHUEM
ANEKTPOHHBIX TAOIHIL

13 KoBapunanus 1ByX Cily4ailHbIX BEJIUYHH.
KoadpumuenT xoppensimn

19 CoBMecTHBIC HAOMIOJCHUS IBYX BEJIMUNH

20 Bri6opounsiii k03 duiimeHT Koppensium

71 Paznuune Mex 1y JIMHEHHOMN CBA3BIO U
NPUYUHHO-CIIEICTBEHHON CBS3BIO

22 Jluneiinas perpeccust

7 [IpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHUIT
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIMII U IUarpamMm, onrcaTeIbHas
CTaTUCTUKA

75 OnbITEl ¢ paBHOBO3MOXHBIMU
9JIEMEHTAPHBIMH COOBITUAMU

26 Brruncnenmne BeposiTHOCTEH COOBITHH C
npUMEHEeHHneM GopMy

27 Brruucienue BeposiTHOCTEH COOBITHH C




npUMeHEeHHEM TpadudecKuX METOJI0B:
KOOpAHMHATHAs MpsiMasi, 1EPEBO,
nuarpamma Difnepa

28 CityyaliHble BEJIMYMHBI U paCIpeIeIICHUS 1

29 MaremaTiyecKoe OKHIAHUE CIYyYANHOMN |
BEITUYUHBI

30 MaremaTuyecKkoe 0KUIaHUE CIy4YaiHON 1
BEITUYUHBI

31 Konrponsnas pabdora: "BeposTHOCTb U |
craTucTuka"
Brruncnenue BeposiTHOCTEN COOBITHH C

32 npuMeHeHueM Gopmys U TpaduuecKux 1
METO/I0B
Brruncnenue BeposiTHOCTEN COOBITUI C

33 npuMeHeHueM Gopmyst U TpaduuecKux 1
METO/IOB
CrnyualiHble BEJIMUMHBI U paclpeeieHusl.

34 MareMatnyeckoe 0)XKMIaHUE CIIyYalHON 1

BCJINYHHBbI

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
NPoBePsIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero odopa3oBaHus
pe3yJabTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 Uuratk U CTPOUTH TAOJIULBI U JUArpaMMbl
6 OnepupoBaTh  MOHATUSAMHU:  CpeAHee  apudmMeTHueckoe, MeaHuaHa,
‘ HauboJbIlIee, HAUMEHBIIIEe 3HAUCHUE, pa3MaX MAaCCHBA YHCIOBBIX JTaHHBIX
OnepupoBaTh MOHATUSMU: CIYYaWHBIM HSKCIIEPUMEHT (OMBIT) U CIlydailHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (PJIIEMEHTAPHBI HCXOMa) CIy4alHOTrO
6.3 ONbITA; HAXOJUTh BEPOSATHOCTH B OINbITaX C PaBHOBO3MOKHBIMU
CIIy4aifHBIMU COOBITUSIMU, HAXOAWTh U CPABHUBATH BEPOSTHOCTH COOBITHIA B
M3YUYEHHBIX CIy4YalHbIX SKCIIEPUMEHTaX
Haxogute u QopmynupoBaTh COOBITHS: MEpecedeHre U OObeqUHEHHE
6.4 JaHHBIX COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIL30BAThCS JUarpaMmaMu Jitiepa U GopMyIIoil CloKeHUsI BEPOSITHOCTEH
P pEUICHUN 3a]1a4
OnepupoBaTh MOHATUAMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
6.5 HaXOJIUTh BEPOATHOCTH C IMOMONIbIO INMPAaBWJIa YMHOXEHHUS, C IOMOIIbIO
JiepeBa CIIy4yallHOTO OMbITa
6.6 [TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPH PEIISHUH 3a/1a4
OrniepupoBaTh MOHSTHSIMU: HWCIBITAHUE, HE3aBUCHUMBIC HCIBITAHUS, CEpPHUs
6.7 UCTIBITAaHUH, yCIeX W HeyJauda; HaXOJHUTh BEPOSTHOCTH COOBITHI B CepHH
' HE3aBUCUMBIX HCHBITAHUNA 10 TEPBOTO yCMeXa, HAXOAUTh BEPOSATHOCTH
coOBITHI B cepuu UcnblTaHui bepHym
6.8 OnepupoBaTb  MOHATUSIMU:  Clly4yailHas  BEJIMYMHA,  pacIpe/iesieHue
' BEPOATHOCTEHN, AMAarpaMMa pacrpeaesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPseMoOro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbl CpelHero 001ero 00pa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSITHOCTU 3HAYECHU U CIIy4atHOMN BEJIMYNHBIIO

pacnpeaciCcHuo Ui ¢ IOMOMIbIO JUarpaMm




OnepupoBaThb TNOHATHEM MaTEMaTHYECKOTO  OKUIAHHS, MPUBOIUTH
59 IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXKUAAHUE CITydailHOM
' BEJIMYMHBI, HAXOAWTh MaTeMaTHUYeCKOe OXUJaHHE 10 JaHHOMY
pacnpeziesieHUIo
5.3 HNmeTh npeacTaBiaeHUE O 3aKOHE OOJBIITNX YUCET
54 Hmets npencrasiaeHue 0 HOpMaabHOM PaCHpeAcIICHUN

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kox
6 Teopus BEpOATHOCTEHN U CTATHCTHKA
[IpencraBieHre TaHHBIX C MOMOIIBIO Ta0buIl u nuarpamm. Cpearee apudMeTHIecKoe,
6.1 MeJaHa, HauOoJbIllee U HAUMEHBIIIee 3HAYCHHSI, pa3Max, AUCIEPCHS U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHbie SKCTIEPUMEHTHI (OTBITHI) U CIy4YailHbIe COOBITHS. DIeMEHTapHbIE COOBITHS
6.2 (ucxonpl). BeposiTHOCTh cimyuyaitHOTO COOBITHS. BIM30CTH YacTOTHIM BEPOSITHOCTH
) coObiTuid. Ciy4aifHble OMBITBI C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITUSIMHU.
BeposiTHOCTH COOBITHH B OIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Oneparuu  Hajg  COOBITHSAMHU: TIEpECEUYCHHE, OOBECIMHECHHE, MPOTHBOMIOIOKHBIC
) coObiTus. uarpammel Ditnepa. @opmyna ClI0KeHHs BEPOSTHOCTEMN
6.4 VYcioBHass  BEpOSITHOCTh.  YMHOXKEHHUE  BepoATHOcTe.  [lepeBo  ciydailHOro
' skcriepuMenTa. @opmyra noiaHou BeposTHOCTU. HezaBrucumblie cOOBITHS
6.5 KomOunatoproe mpaBuino ymHoxeHus. IlepectanoBkn u  Qaxrtopuan. Yucio
' couetanuid. Tpeyronbpauk [lackans. @opmyna 6maoma HeroToHa
bunapHblli ciy4aiiHbII ONBIT (UCHBITAaHUE), yclnex M Heyaada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITAaHUM A0 TmepBoro ycmexa. Cepust
HE3aBUCUMBIX UCIIBITAHUI bepHymimn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTEH. Jlmarpamma pacnpezneneHus.
’ [Ipumeps! pactipeniesieHnit, B TOM YHCIIE TeOMETPUIECKOEeH OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEHN U CTATUCTHUKA
5.1 UucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIUYMH: MATEMAaTHYECKOE OXKHUIAHUE,




JCTIepCHs M CTaHJApTHOE OTKJIOHeHHe. IIpumepsl mpuMeHeHHs MaTeMaTHYecKOro
OKUJIaHUS, B TOM 4YHCIE B 3a/a4ax M3 IMOBCEIHEBHOW XM3HMU. MaremaTuyeckoe
OXKHUJlaHue OMHApHOM cilyyallHOM BenMuuHBI. MaTeMaTHuecKoe OXHJAHHE CYyMMbI
CllyyaillHbIX BEJIMYMH. MaremMaTnyeckoe OKUJaHUue U IUCIEePCHs TEOMETPUYECKOTO U
OMHOMHUAIBHOTO paclpeieleHui

3akoH OONBIIMX 4YMCETI M €ro pojb B Hayke, Impupojne u obmiectBe. BoiOOpouHbIi

5.2 .

METOJ HCCIIEOBaHUMN

IIpumepsl  HENpepbBIBHBIX  CIy4alHbIX BeauuuH. [loHATMe 0  IMIIOTHOCTH
5.3 pacnpeneneHus. 3aaayu, IpUBOASIIME K HOPMaIbHOMY pacnpenesienuto. [lonarue o

HOPMAaJIbHOM pacmpeieICHuN

INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJIBHON
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOGOBaHHUSI K NIPEIMETHBIM Pe3yJIbTATAM OCBOCHHS

MPOBEPAEMOro OCHOBHOM 00pa3oBaTe/;IbHOM MPOrpaMMbI CpPeHero o0uero
TpeOoBaHus o0pa3oBaHusi

Bnagenne MeromamMum J0Ka3aTelnbCTB, AJIrOPUTMAMM PEIICHUS 3a]ad;
yMeHue (OpMyJIHpOBAaTH W ONEPUPOBATH MOHATHIMH: ONpEACIICHHUE,
aKCUOMa, TeopeMa, CJCICTBHE, CBOWCTBO, IPHU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
oOpaTHOE U NPOTHBOIOJIOKHOE YTBEP)KIECHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWM;
IIPOBOAMTH JI0Ka3aTeIbHbIE PACCYKICHHS IPU PELICHUH 3aja4, OLCHUBATh
JOTUYECKYI0  IPaBUIBHOCTb  PACCYXXACHHH; YMEHHE  OIIEpUPOBATH
MOHSTUAMU: MHOKECTBO, MOJMHOYKECTBO, OIEpAallMd HaJ MHOXKECTBaMH;
yMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OIIMCAaHUs PEajbHBIX MPOLIECCOB U SIBICHUN M NPU PELICHUU 33]a4, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIHUCHIBATh Tpadbl Pa3IUUHBIMU CHOCOOAMH; MCIIONB30BaTh Ipadbl MPH

pelIeHNH 3a1a4

Vmenue OIICPHUPOBATE IIOHATHUAMHU:. HATypPaJIbHOC 4YHUCIIO, LECJIOC 4YHCIIO,
CTCIICHb C ICJIBIM ITOKAa3aTCJICM, KOPCHb HaTypaHLHOfI CTCIICHU, CTCIICHDL C

pallMOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHL C JleﬁCTBI/ITeHBHBIM IIOKa3aTeJIeEM,

J'IOFapI/I(I)M qucjia, CHUHYC, KOCHMHYC W TaHI'CHC HPOU3BOJILHOI'O 4YHCJIA,




OCTaTOK [0 MOAYJI0, pPalMOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHOJKECTBA HATYpPAIbHBIX, IEJbIX, PAlNUOHAIBHBIX, JICHCTBUTEIHHBIX
qrcell; yMEHHE UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHbIINN 001Iui
JeNUTeNb W HauMeHbIllee oO0IIee KpaTHoe, airoput™ EBkimmma mpu
pEIIeHNH 3a/1a4; 3HAKOMCTBO C PAa3IMYHBIMU TIO3MIIMOHHBIMUA CHCTEMaMH
CUHCJICHHSI; YMEHHUE BBIMOIHITh BBIYUCICHUE 3HAYCHHI U TPeo0pa3oBaHUs
BBIPOKEHUI CO CTENeHSAMHU W JjorapudmMamMu, mpeoOpa3oBaHus IPOOHO-
palOHANbHBIX ~ BBIPAKEHUH;  YMEHHE  ONEpUpOBaTh  MOHATHIMHU:
MOCIIE0OBATENHHOCTh, apu(MEeTHUECKass TMPOTPECCHs, TEeOMETpUYEecKas
nmporpeccusi, OECKOHEYHO yOBIBaromas TeOMETpUYecKas MpPOTrPEeCcCHs;
yMEHHE 3a/laBaTh IIOCIEAOBATEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONIEPUPOBATH MOHSATHAMH: KOMIUIEKCHOE
YHUCIO, COMNPSOKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb M apryMeHT
KOMIUIGKCHOTO ~ 4ucia, ¢opMa  3amucH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMETh
MPOU3BOIUTH apuMeTHudecKue IEHCTBUS C KOMIUICKCHBIMU YHCIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOIH30BAHMS KOMIUICKCHBIX YHCEN;, OIEPUPOBATH
MOHATUSAMHU:  MaTpuma 2xX2 u  3%3, onpenenuTeslb  MaTpPHIIbL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIINTEIIA

YMeHne onepupoBaTh MOHATHSAMH: palMOHAIbHbIE, WpPpalOHAIbHbIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEPUPOBAThH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUH U HEPABEHCTB, pPABHOCUIIBHOCTh
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellaThb YpaBHEHHUS,
HEpPaBEHCTBA M CHUCTEMbl C TMOMOUIBIO Pa3IMYHBIX NPUEMOB; pEILIATh
YpaBHEHHs, HEPABEHCTBA M CHUCTEMBl C [apaMeTpOM; INPUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, MX CHCTEMBbl JI1 PELICHHUS MaTeMaTUYECKHX

3aj1a4 ¥ 3a]1a4 U3 Pa3UYHBIX 00JacTel HAyKU U peaibHON )KU3HU

YMeHue omnepupoBaTh HOHATHAMU: (DYHKIHS, YETHOCTH (YHKIHUH,
HNEPUOJUYHOCTh (PYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKIMHU, SKCTpeMyM (YHKIUH, HauOojblllee M HAaUMEHbIIEEe 3HAUCHUS
(GYyHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢GbyHKUMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUYECKUHN U
¢u3nUecKuii  CMBICT TPOM3BOAHOM, TepBoOOpa3Has, ONpeAeIEHHbIN

WHTErpaJl; YMEHHE HaxXOJUTh AaCHUMNTOTHI rpaduka (QyHKIHUU; YMEHUE




BBIUUCIIATH ~ MPOU3BOJHBIC  CYMMBI, MPOU3BEACHUS, YacTHOTO |
KOMIO3UIMKM (DYHKIIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
GyHKINMW; yMEHHE HaXOTUTh MPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
YMEHHE WCIOJb30BaTh MPOU3ZBOJHYIO JJs HCClIeAOBaHUsA (DYHKIUH,
HaXOJWTh HAWOONBIINE W HAUMCHBINNE 3HAYCHUS (QYHKIUH; CTPOUTH
rpadMKd MHOTOYJICHOB C KCIIOJB30BAaHHEM ariapara MaTeMaTHYeCKOTo
aHallM3a; TPHUMEHSATh MPOW3BOJHYIO JUIS HAXOXJICHUS HAMIYUIIEeTO
pelieHusT B TPUKIAIHBIX, B TOM YHCJIEC COLUUAILHO-)KOHOMHUYECKUX U
bu3nyecKuX 3a7adax; HAXOAUTh TUIOMAIU U OOBEMBI (PUTYpP C TTOMOIIBIO
WHTETpaJIa; MPUBOJUTH TPHUMEPHI MaTEMaTHUYECKOTO MOJCTUPOBAHUS C

NOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHIAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMH, JUHeHHas QYHKIUS, KBajapaTHuHas (QyHKIUS,
pauMoHanmbHas (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPUUECKUE
¢byHKIMHM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TMOKa3zaTelbHas |
norapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHust  rpadukoB  (QYyHKUU,
WCTIONIB30BaTh TPa(QUKH IS W3yYEHHs TPOIECCOB W 3aBUCHMOCTEH, TPHU
pelIeHUH 33/a4 U3 JPYIMX y4eOHbIX NPEeIMEeTOB M 3a7ay U3 pPealbHOM
KHU3HM; BBIpAKaTh (HOPMYJIaMH 3aBHCHMOCTH MEXKIy BEINYHHAMM,
UCIOJIb30BaTh CBOMCTBA W Tpaduku (QyHKIMHA Ui pellieHus: ypaBHEHUH,
HEPaBEHCTB M 3a7ad C MapameTpamMu; M300paxaTb Ha KOOPIUHATHOM

MJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud Ppa3HbIX TUIOB (B TOM YHCIE Ha
NPOILICHTHI, JI0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Jjaud M3 OOJacCTH yNpaBICHHS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAXKEHUS, ypaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IIOJy4YEHHOE DEIIEHUE U
OLIEHMBATh IPABJONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJCINPOBAThH
peanbHbBle CUTyallUM Ha $S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKCHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HWCHOJb30BAHMEM  ammapata  anreopsl,

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yIpTaT

YMeHune onepupoBaTh MOHATHIAMH: CpeaHEee apuMeTHyecKoe, MeauaHa,
HauOoJpIlIee U HAUMEHbILIEE 3HAUEHUs, pa3Max, AUCIEPCHUsi, CTaHAapTHOE

OTKJIOHCHHEC YHMCJIOBOI'O Ha6opa; YMCHHEC H3BJICKATh, MHTCPHOPCTUPOBATH




nHGOPMAIINIO, MPEICTABICHHYIO B TaOJIMIAX, HA JHarpaMMax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEATBHBIX MPOIECCOB M SIBJICHHIA, TIPEICTABISATH
uHpOpMaIMI0O C TOMOIIBIO TaOMWIl ®W JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYECKHE JaHHBbIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUyecKux
METOAO0B U BJ'IGKTpOHHI)IX CpC)ICTB; Fpa(i)I/I‘IGCKI/I HUCCJICa0BAaTh COBMECCTHBIC

Ha6J'IIO,I[CHI/I$I C MIOMOLIBIO JUarpaMm pacCC€ruBaHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATUSAMH: CIYYaWHBIM ONBIT U CIy4YalHOE
COOBITHE, BEpPOSTHOCTh CIYYaWHOTO COOBITHUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HKCIOJB30BaHUEM TpaUUecKuX METOJ0B; MPUMEHSTH
(GOpMyIIBI  CHOXEHHSI W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYyITy IOJHOM
BeposiTHOCTH, (hopmyny bepHysumm, koMOuHAaTOpHBIE (aKThl B (HOPMYIIBI;
OILICHMBATh BEPOSTHOCTH pEATbHBIX COOBITHI; YMEHHE OIEpPHpPOBAThH
MOHSATUSMU:  CIydailHas BEJIHMYMHA, paclpelelicHue BEpPOSITHOCTEH,
MaTeMaTUYeCKOe OXXHJAaHHWE, IUCIEpPCUs U CTaHAAPTHOE OTKJIOHEHHUE
CIIy9aiiHOW  BeNMWYUHBL, (YHKIUU  pACIpPENCICHUs] ¥  IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOI0 U HOPMAJIBHOTO pacipeicieHuid; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX PACTIPEICICHHUIN I pelIeHUs 3a]1ay;
3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJIBIIIMX YHCEN, METOJBI BHIOOPOUHBIX
UCCIEAOBAHUM; yMEHUE TMPUBOAUTH MPUMEPHl MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHPOJHBIX M OOIICCTBCHHBIX SBIICHUSIX, yMCHHE
ONEpPUPOBaATh MOHSATUSIMHU: COYETaHHE, MEPECTAHOBKA, YUCJIO COYETAHUM,
YUCJIO  TEpPecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  MPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXACHHS IS PEIICHUS 3a]a4; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ypTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, TMpsMas, IUIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, INIOCKUH YIoJl, ABYIPAHHBII
YIoJI, TPEXTPAHHBIN yIroJl, CKPEUIMBAKOIIUECS MPSAMbIC, NapaJUIEIbHOCTh U
MEePHEHANKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YTrOd MEXIy NpPSAMBIMH,
Yrojl MEXAYy MNpsIMOM M IUIOCKOCTBIO, YrOJd MEXKIY IUIOCKOCTSIMHU,
pacCTOsHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMU,
pacCTOSAHUE MEXAY IIOCKOCTSAMHU; YMEHHUE HCIIOJIb30BaTh IPU PELICHUU
3aa4y U3y4deHHbIE (DaKThl M TEOPEMBI ITUTAHUMETPHUH, YMEHHE OIICHUBATH
pa3Mepsl OOBEKTOB OKPY)KAIOIIETO0 MHpa; CTPOUTH MaTeMaTUYECKUE
MOJIETIM C TIOMOULIBIO TEOMETPHUYECKUX IOHATHUH W BEIMYMH, pEIIaTh

CBA3aHHBIC C HUMH IPAKTHYCCKUEC 3aJa9u
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YMeHue onepupoBaTh MOHATUSAMM: IUIOMAAb (GUrypsl, 00bEM (UTYDBI,
MHOTOTPaHHMK, MPABUIbHBIH MHOIOTPAHHUK, CEYEHME MHOIOTPaHHMKA,
Ky0, mapajenenunes, Opu3Ma, NOUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallleHHs, IWIMHApP, KOHYycC, map, cdepa, miomans cdepsl, MIOMIATL
MOBEPXHOCTU MUPAMMJIbI, NPU3MBI, KOHYCa, IWIMHApPA, 00bEM KyoOa,
NPSMOYTOJIBHOTO MapajuleNienuIesa, HUpaMUAbl, MPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHMsS KOHyca M LMIUHApA,
napajyielibHble OCH WJIH OCHOBAHUIO, CEUEHHME 11apa, IUIOCKOCTb,
Kacatomasicsi cdepbl, IWIMHAPA, KOHYyCa; YMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpAlllEHUs, UX CEYEHHUs, B TOM YHCJIE C IIOMOILIBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHATh CBOMCTBA I€OMETpPUYECKUX (UTYp, CaMOCTOSITEIBHO
(bopMyIMpOBaTh ONpeeNeHUs U3yyaeMbIX (Uryp, BBIABUraTh TUIIOTE3bI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb MX; YMEHHE MpPOBOIUTH Kiaccu(puKauuio Quryp 1o
pa3NUYHbIM TpPU3HAKAM, BBIOJIHATh HEOOXOAMMBIE JIOTIOJIHUTEIbHbIC

MMOCTPOCHUS

11

VYMmenune OIICPpHUPOBATH IIOHSATUAMMU. JOBHUXKCHUC B IMPOCTPAHCTBE,
napajuieJbHbIi MEPEeHOC, CUMMETpPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE TMOMOOMS, TMOAOOHBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM 4YHCIIe B MHPUPOJIE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BaTh FT€OMETPUUECKUE OTHOIICHUSI MPU
pelIeHnn 3a]a4; HAaXOJWUTh T'€OMETPUYECKHE BEIWYMHBI ([JIMHA, YTOJI,
IomIaab, 00BEM) MPHU peUIeHUH 33/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
u3 peaﬂbHOﬁ KU3HU, YMCHUC BBIYUCIIATH T'COMETPHUYCCKUC BCINYHMHBI
(nmuHA, yroy, MiIOmaAb, OOBEM, IIIOMAAb MMOBEPXHOCTH), HCIONb3YS
HU3YYCHHBIC (1)OpMy.HI)I U MCTOJbI, B TOM YHCJIC: INIOINAAb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans cdepsl; o0bEM Kyoa,
NpAMOYIOJIBHOI'O Mapajllelenuena, ITUpPaMHUAbL, IIPU3MBIL, IUIHHIpA,

KOHYyca, [IIapa; yMEHHE HaXOJIUTh OTHOIIEHUE 0OBbEMOB MOJI00OHBIX QUTYP

12

YMeHune onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpa HA YHCIO, pa3oKeHHE BEKTOpa Mo Oa3ucy,
CKaJspHOE TMPOU3BEICHHE, BEKTOPHOE MPOU3BEIEHUE, Yroll MEXIy
BEKTOpPAMH;, YMEHHE WCIIOH30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METOJI

AJId PpEIICHU T€OMCTPUYCCKUX 3aad 1 3aa4 JPYyIrux y‘le6HBIX npeaMETOB
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YMeHue BIOMpATh MOIXOANINNA METO VISl PEIICHUS 3aa9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3YyYCHUH TNPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWH;,; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHKU B MCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 UYucna 1 BIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Panmonansubie ynciia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, 0ECKOHEYHBIE IEPUOINICCKUE TPOOH
1.3 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [{eficTBus ¢ apudMeTHueCKUMHU KOPHSIMHU HATypajbHON CTEICHU
1.4 Crenens ¢ nenbiM nokasareneM. CTeneHs ¢ palluOHAIbHBIM NoKa3zarenaeM. CBoicTBa cTeneHu
1.5 CuHycC, KOCUHYC U TAaHT'€HC YHUCIIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC YMCIOBOTO apryMeHTa
1.6 Jlorapugm yncna. JlecaTuuHble U HaTypaibHbIE JOTapUpMBI
17 JlelicTBUTENbHBIE YKCIa. ApH(METHYECKUe ONepaluu ¢ JeHCTBUTENbHBIMU YHcIaMU. [IpuOmkEéHHbIE BBIYUCICHHS, MpaBHiia
' OKpYIJICHUS, IPUKNJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUI
1.8 [Ipeobpa3oBaHre BbIpaXKEHHIA
1.9 KomruiekcHble yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOGHO-paIIIOHANIbHBIE YPaBHEHUS
2.2 HppanuonanpHble ypaBHEHUSA
23 Tpuronomerpruyeckre ypaBHEHUs
24 [TokazarenbHble U TorapuPMUUEcKUe ypaBHEHUS
2.5 Lenble 1 1poGHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHbie HEpaBEHCTBA




2.7

[oka3zarenbHbIe U JTOrapu(PpMUIECKIE HEPABEHCTBA

2.8 Tpuronomerpryeckrie HEpaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHUH. ONpenenuTenb MaTpHIIbI
3 OyHKIMU U TpaduKu
31 OyukIms, crnocoObl 3amanus QyHkuuu. ['padpuk Qynkuun. Bzaumao oOpatneie QyHKimu. YETHpIe M HEYETHBIE (DYHKIHH.
' Ilepuonuueckue GyHKIUU
39 Ob6nacTth ompezeneHuss U MHOXecTBO 3HaueHMM ¢yHkuuu. Hymu ¢ynkuun. IlpomexyTku 3HakomocTostHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbonpiiee 1 HanMeHbIee 3HaueHne (PyHKIIMHM HA IIPOMEXKYTKE
33 CrenenHas QyHKIIHS ¢ HATypaIbHBIM U IEeTbIM MoKaszareneM. E€ cBoiicTBa u rpaduk. CBoiCTBA M rpad K KOPHS /-0 CTETICHH
34 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpadukn
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku paspeiBa. AcumntoTsl rpadukoB GyHKIMH. CBoicTBa PyHKINH, HEMPEPHIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
3.8 Apudmerrnueckas u reomeTpuueckas nporpeccur. @opmyia ClI0XKHbIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHanusa
4.1 [IpousBonHas GpyHkuun. [Ipon3BoaHbIe AeMEHTApHBIX (QYHKLIUH
47 [IpumeneHre NpoU3BOJHOM K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M O3KCTpeMyMbl. HaxoxaeHue HanOOJbIIEro U
' HaMMEHBIIIETO 3HAYeHUS (PYHKLUHU Ha OTPE3Ke
4.3 ITepBooOpa3nas. HTerpan
5 MHoOXkecTBa U JIOTHKA




5.1

MHoxecTBO, onepaiy HajJ MHOKecTBaMHu. [{uarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaThCcTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIlEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Marematuka: Anrebpa ¥ Haudajga MaTEMaTHYECKOTO aHalu3a, YIIIyOJICHHOE
obyuenue yueOHUMK, 10 xmacc, Mep3msik A.I'., Homuposckuit JI.A., Tlomskor B.M.; mon
penakuueit [Tononsckoro B.E., IIpocemienue.

2. Maremaruka: AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaliM3a, YIUIyOJICHHOE
oOyuenue yueOHuk, 11 xmacc, Mep3msak A.I'., Homuposckuit [[.A., Tlonsakos B.M.; nox
penakiueit [lononsckoro B.E., [IpocBemenue.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
1.  AnreOpa u Hauana MaTEMaTUYECKOrO aHanu3a. YTayOneHHbI ypoBeHb. 10-11
kiacc. Meronnueckoe mocodbue. bynko E.B., Mep3nsak A.T'., [Tononckuii B.b., Axup M.C.

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
1. https://resh.edu.ru/subject/51/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
HMH}popmalmoHHO-HATTIsAHbIE MaTepHallbl: IUIAKAThl; KAPTOUKH; yueOHas U ClIpaBOYHAs

JUTCparypa, HarilisiIHbIC HOCO6I/I${; pasaaTOYHbIC MaTCpUAJIbI


https://resh.edu.ru/subject/51/

