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MMOACHUTEJIBHASA 3AIINCKA

VYueOHbiit Kypc «BepoSTHOCTP M CTaTHCTHKa» YTIyOJIEHHOTO YPOBHS
ABIIAETCS MPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yriayOlnEHHOTO YPOBHS Ha YPOBHE CpEIHET0 001ero oopazoBanus. Y 4eOHbII Kypc
npeaHa3HadyeH st GOpMUPOBAHUS Y 00YYarOIIMXCSl CTATUCTUUECKON KYJIBbTYpbl U
IIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEW KaK MaT€MaTHYECKOIO0 MHCTPYMEHTA IS
U3YYEHHUS! CIIy4alHBIX COOBITMH, BETWYMH M mpoleccoB. IIpu u3yueHuu Kypca
o0oramialoTcsi  MpeAcTaBieHUs OOydaloluxcss O METoJaxX HCCIeIOBaHUs
U3MEHYMBOIO MHUPA, pa3BUBACTCSl IOHMMAHHWE 3HAYMMOCTH U  OOILIHOCTHU
MaTE€MaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMIIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpEIUICHWE 3HAHWH,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, U
Ha Pa3BUTHE NPEACTABICHUNA O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMU Ha BaKHBIX IPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPY>KAKOLIETO
mupa. B pesynbrare y o0y4arommxcs 10JKHO C(OPMUPOBATHCS MPEICTABIECHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YyEMBIX
JUIS ~ ONUCAHUS  AHTPONOMETPUUYECKUX M JAeMOrpauyecKux  BEJIUYHH,
NOTPEIIHOCTE B pAa3jIMYHbIE pOJa H3MEPEHUsX, JUIMTEIbHOCTU O€30TKa3HOU
pabOTBl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSIeTCs 0a30i 1Ji1 OCBOEHHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOJUMBIX CIELHUAIUCTAM HE TOJBKO MHKEHEPHBIX
CHEIUANIbHOCTEH, HO TaKXKe COLHUAIbHBIX M TCHUXOJOTMYECKUX, IOCKOJIBbKY
COBPEMEHHbBIE OOILIECTBEHHBIE HAYKW B 3HAYUTEIBHON MEPE MCHOJB3YIOT aIapar
aHanm3a OoNbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOro Kypca 3aHUMAaeT
00Cy’KJIeHHE 3aKOHa OOJBIIMX YHUCENl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIH,
MMEIOILIETO MaTeMaTHIECKyI0 (hOpMalIU3aIHIoO.

B cooTBeTcTBMM ¢ yKa3aHHbIMU LEISIMH B CTPYKType Y4Ye€OHOro Kypca
«BeposTHOCT, M CcTaTUCTHKa» Ha YIIyOJIEHHOM YPOBHE BBIJCJIEHBI OCHOBHBIE
coaeprkaTenbHble JnHUU: «CiydaiiHble cOOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKJIIOYEHBI 3JEMEHThl TEOPUHU
rpa¢0oB U TEOPUU MHOXKECTB, HEOOXOIMMBIE HJSi TOJHOLEHHOTO OCBOEHHUS
MaTepuaiga JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYECKUX Y4eOHBIX
KYypCOB.

Conepxxanne nnHUM «CriydyaliHple COOBITUS M BEPOATHOCTH»  CIIY)KUT
OCHOBOM 151 (h)OPMUPOBAHMS TPEACTABICHUN O paCIpEACSICHUHd BEPOATHOCTEHN
MEKly 3HAYCHHMSAMU CIIy4alHBIX BEJIMYMH. BaKHYI0 4acTh B 3TOM COEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOTr0 M OMHOMHAJIBHOTO pacipeieieHui U



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMU — MOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeeIeHUsIMHU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIy4YalHbIMHA BEIMYMHAMU U
pacnpeseNeHUsIMA, aKUEHTUPYIOT BHUMaHUE OOYy4alolMXCsi Ha OMNUCAaHUU U
U3YYCHUU CIyYalHBIX SIBICHUN C TIOMOINBIO HEMPEepBHIBHBIX (yHKIUHA. OCHOBHOE
BHUMAaHUE YEISAETCA I0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeaeICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAaKOMHTEIBHOE HU3YyYEHHUE CBS3U
MEXKIy CIy4YalHbIMH BEJIMYMHAMU U OIKCAHUE HTOW CBS3M C TMOMOIIBIO
Kod(hpuIeHTa KOppeisuu U €ro BbIOOPOYHOTO aHajgora. OTHU AJIEMEHTHI
COJIEp>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl paccerMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 0O0mIero 00pa3oBaHus, U BO MHOTOM ONHMPAIOTCA Ha CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oaumH dneMEHT  colepXkaHus, KOTOpbIA  Mpeajaraercs Ha
O3HAKOMUTEJILHOM YpPOBHE — TMOCJEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIUX B €IMHULY BpeMeHH. O3HaKOMIIEHUE C pacHpeeIeHUEM
BEPOSITHOCTEH KOJWYECTBA TAKMX COOBITUH HOCHUT Pa3BUBAIOIIMKA XapakTep u
SBJIIETCSI AKTyaJIbHBIM JUIsl OyylMX aOUTYpHEHTOB, MOCTYMAOIIUX HAa YyueOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICHUXOJIOTHEH W
YIIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BepoATHOCTP U CTaTUCTHKa» Ha
yrayOneHHoM ypoBHE oTBojauTcsi 68 uacoB: B 10 kiacce — 34 uvaca (1 gac B
Hezeno), B 11 knacce — 34 yaca (1 gac B Henemio).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

I'pad, csa3ubIi rpad), myTH B rpade: mukisl U nenu. CteneHsb (BaIEeHTHOCTH)
BepHbL. ['padsl Ha TiockocTH. JlepeBbsi.

Cry4aitHble SKCTIEPUMEHTHI (OTBITHI) M CIy4YailHble COOBITHS. DJIEeMEHTapHbIC
coObITUs (McX0bl). BeposTHOCTH ciydailHOTO coObITHS. Biau3ocTh 4acToThl U
BeposiTHOCTU ~ coObituii.  Cily4aiiHble  OMBITBI € PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpeceYeHUE, 00beAMHEHNE, MPOTUBOIOI0KHBIC
coObITHs. JJnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

YcioBHas BEPOSITHOCTb. Y MHOXKEHHE BEPOSATHOCTEH. JlepeBO Ciay4alHOro
skcniepumenTa. Gopmyiia nosHou BeposTHOoCcTH. Dopmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIii ciydaliHbIi onBIT (MCIIBITAHKE), yCIIeX M Heynada. HesaBucumsie
ucnbiTanud. Cepus HE3aBUCUMBIX MCIBITAHUM 0 NepBoro ycmnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. ®@opmyna OuHOMAa
Hprorona.

Cepust He3aBUCHMBIX wucnblTaHUd bepaymnu. CrydaiiHeld  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnywaitnas  BennuuHa. Pacnpenenenne  BeposATHocTen.  /lmarpamma
pacnpenenenus. Onepanuu Haj Cilyd4ailHbIMU BeIWYMHAMu. buHapHas ciayvaiHas
BesmunHa. [Ipumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUYECKOE W
OMHOMHAIILHOE.

CoBMECTHOE pacHpenesieHHe JBYX CIy4YalHbIX BelnuuyuH. HeszaBucumbie
CIIy4allHble BEJIMYUHBL.MAaTeMaTH4eCKOE€ OXHAAHUE CIIyYalhHOW BEJIMYHUHBI
(pacupenenenusi). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUIAAHUS
(ctpaxoBaHmWe, JoTepes). MaTemMaTHYeCKOe OXHUAaHUE OWHAPHON CIydailHOU
BEJIMYMHBL. MaTeMaThuueckoe OXKHUJAHHE CYMMbl CJIy4YaillHbIX  BEJIUYUH.
Maremarudeckoe 0XKHUAaHUE r€OMETPUUECKOTO u OMHOMUATLHOTO
pacnpeeieHUN.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHUE  CIIyHYalHOM  BEJIIMYHMHBI
(pactipenenenus). Jucnepcust OuHapHOU ciydailHON BelIUYMHBI. MaTeMaTH4ecKoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbl HE3aBUCUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss W cTaHAapTHOE  OTKJIOHEHHME  OMHOMHUAIBLHOIO
pacnpeneneHud. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOrO
pacnpenesneHus.

11 KJIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymmu. 3akoH
Oonpmmx  uucen.  BeiOopouHblii  MeTOn — MccienoBaHuWi.  BeibopouHble
XapakTepucTuku. OLeHUBAaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO U3YUYEHHBIX PACIPEICICHUN.

HenpeppiBHble cnydaiiHble BennduHbL. lIpumeprpl. @OyHKIUSA IIOTHOCTH
BEPOSAATHOCTU pacmupenesieHus. PaBHOMepHOe paclpeneneHue M ero CBOWCTBA.
3ajayu, NpUBOISIINE K ITOKA3aTEIbHOMY paclpeeieHuIo. 3a1aun, MPUBOISAIINE K
HOPMAJIBHOMY pacnpeiesIeHuIo. OyHKIUA IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHus, PYyHKIUS IIIOTHOCTU BEPOSATHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUSA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPENEIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHMBIX  COOBITMH.  3ajauw,
IIpUBOJSIIME K pacnpenenenuto Ilyaccona.

KoBapuanusa nByx ciydaiiHeix BenuuuH. KoadduuueHt muHenHHOM
koppensiuud.  CoBMeCTHblE  HaOMIOAEHUS JIByX BeJWYUH. BbiOOpouHbIN
kodhpurmeHT xoppensuu. Paznuure MexITy JWHEWHOW CBS3BI0O W MPUYMHHO-
CJIIEACTBEHHOM CBA3bIO. JIMHEHas perpeccus, METOI HAMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb W CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HUX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NaTPHOTUYECKOT 0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KAaHCKON HMIEHTUYHOCTU, YBKEHHS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B APYrUX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKH M JIEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHE YCTOMYMBOTO OYAYIIErO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYasl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEeIICHUH, PacCyXIEHUH, BOCTIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3nYeCKOro BOCIIUTAHMS

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTJIbIXa, PETyispHas (u3ndecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHOW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccur u pealr30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTreMaTHM4eCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKHU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MAaTEMAaTUYECKOM HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKONW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpepl, 0CO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHYSCKUX TPoOIeM, OpUeHTAIUS
Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHWUW [Jid pelIeHus 3aj7ad B 00JacTu
OKpYXaroliel Cpejpl, IJIAHUPOBAHHE TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICACTBUMN JIJIS1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TIOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4YeToBEeYeCKOW esATeTbHOCTH, JTaroB €&
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MATeMaTU4YeCKOM KyJIbTypOll KakK CpEJICTBOM IO3HAHHS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jilornueckue JeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MATEMaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOIICHWUH MEXIy MOHATHSAMH, (POpMyIUpOBaThH
onpeieNIeHUs] MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJN3a;

BOCIIPUHUMATh,  (HOpMyIMpoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U TPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHAX, IPeaJiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

JIeNIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUYECHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUMN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTpAUBaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWpATh CMOCcO0 pemeHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUWS, BBIOMpaTh Hambojee TMOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciaeaoBareabCKHe AeiCTBUA:



WCIIOJIB30BAaTh BOIMPOCHI KaK WCCIIEIOBATEIHLCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MPoOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HIINIO, MHEHUE;

POBOJIUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCHEPUMEHT, MUCCIIEOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYITHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOJIIOJICHMs, UCCIIEIOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IIPOLIECcCa, a TaKXKE BBIIBUTATDH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundpopmaumeii:

BBISIBIIATH ACHUIINTHEI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U ISl PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (QopMmax,
WJUTIOCTPUPOBATh TpaUyuecKy;

OIICHUBATh HaAEKHOCTD uH(bopMaIuu 1o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oomenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKIACHHUSI B COOTBETCTBUU C YCIOBUSMU U
HeNsIMH  OOILIEHUS, SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yIbTaT;

B X0/ 00CYXJIeHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOIl TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAIEJICHHbIE Ha IIOMCK
pELIEHUs, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YIbTAThl PEUICHUS 3aa4di, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPHUN.

PeryasiTuBHbIE YHHBepcaJbHbIe YYeOHbIe 1eliCTBHUA
Camoopranusanus:



COCTAaBJIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1a4¥, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedJeKcHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoLecca MU pe3ybTaTa pPeleHUs
MaTeMaTHYEeCKOM 3aJ1auH;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH PUYUHBI
JOCTHXKEHUSI WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mMpU pEHIeHUH YYeOHBIX 3a7ad, MNPUHUMATh 1€Jdb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThI, pacrpeacisiarh
BUJIbI paboOT, JIOrOBapUBATHCS, OOCYX AAaThb IMPOLIECC W Pe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATh CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIEHAMU KOMAaH[bl, OIICHUBATh
KAauecTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

ITPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca o0yyaroniniicss Hay4uTCs:

CBOOOJTHO OIEepUpOBaTh MOHATUSAMHU: Tpad, MiIockuii rpad, CBI3HBIN Trpad,
nyTe B rpade, Iemnb, IUKI, JIEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4alHOTO
DKCIEPUMEHTA;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMU: CIyYaWHBIA SKCIOEPUMEHT (OIMBIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIy4ailHOe COOBITHE (DJIIEMEHTApHBIN HMCXO)
CIIy4ailHOTO  OMbITAa, HAXOAUTh BEPOSITHOCTU COOBITMM B  OMNBITaX C
PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,

HAXOJUTh U (POPMYJIMPOBATH COOBITHS: MEepecedeHue, OObEMNHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIIOJIb30BaTh JHATPAMMBI
Dlinepa, KOOPJAMHATHYIO NPSIMYIO JJIsl pelleHus 3ajiay, MoJIb30BaThCa (HopMyioit
CJIOEHUSI BEPOSITHOCTEH ISl BEPOATHOCTEH JIBYX U TPEX CIIyYalHBIX COOBITHH;



ONEpUPOBATH  NOHATUAMM:  YCJIOBHAsA  BEPOATHOCTb,  YMHOXXCHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITHS, [EPEBO CIyYaHOrO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C NOMOULIbI IpaBWIa YMHOXEHHMs, JepeBa
CIIy4ailHOr0O OmbITa, HCIOJb30BaTh (OPMYIY MOJHOM BEPOSTHOCTH, (POpMYIy
baiieca mpu pemeHun 3a1a4, OMpenessTh HE3aBUCUMOCTh COOBITHI O popmyTie u
10 OpraHU3alUU CIIy4aiHOTO YKCIIEPUMEHTA;

IPUMEHATh M3yYECHHbIE KOMOHMHATOpPHBIE (OPMYJbI [JIs [EPEUUCICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTApHBIX COOBITUH CIy4YallHOTO OMbITa, PEIICHUs
3aJ1a4 110 TEOPUH BEPOSITHOCTEW;

CBOOOJHO  OMEpUPOBATH MOHATHSAMHU: OWHAPHBIA  CIydYalHBIA  OIBIT
(ucnblTaHue), yclex M HeyJaya, HE3aBUCHMbIE HUCIBITAHUS, CEpUs HCIIBITAaHUM,
HaXOJMUTh BEPOSITHOCTU COOBITUH: B CEPUM HCIBITAHUN O MEPBOro ycmexa, B
cepun UcnblTaHUM bepHyIM, B OmbITE, CBA3aHHOM CO CIIy4allHbIM BBIOOpOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHUE
BEPOATHOCTEW, JuarpaMMma pacrpelenieHus, OuHapHas ciydailHas BeJIW4YMHa,
reOMETPUYECKOE, ONHOMHUAIBLHOE PACTIPEACIICHUE;

ONEPUPOBATH TOHATUSAMU: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHbIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO PAaCHpENeNICHUs IByX CIIydalHbIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCIICHUS KaXIO0M BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIyYallHBIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IOHATHUEM
MaTEMaTUYECKOI0 OKUIAHUS CIy4allHON BEJIMYMHBI (paclpeeieHus ), IPUMEHATh
CBOMCTBA MAaTEMaTHYECKOIO OXHWJIAHMS MpPU PELICHUM 337a4, BBIYUCIIATH
MaTeMaTUYeCKOoe 0KUJAaHre OMHOMHUAILHOTO U T€OMETPUYECKOT0 pacipeieieHu;
CBOOOJHO OINEPUPOBATH MOHATHUSIMH: AUCHEPCHUS, CTAaHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATh CBOWCTBA JUCIEPCUU CIIyYAaWHOU BEIMYHUHBI
(pacnpeneneHus) NpU pELIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOT'O pacipeieICeHUH.

K koniy 11 kiacca oOyyaromuiics HayquTCs:

BBIUMCIISTH BHIOOPOYHBIE XapAKTEPUCTUKHU 10 JTaHHOM BBHIOOPKE U OLIEHHWBATH
XapaKTEPUCTHKH TEHEPATIbHOM COBOKYNHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBaTh BEPOSTHOCTU COOBITUI U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE TUIIOTE3bI, MOJIb3YsACh H3yUYEHHBIMU PACIPEACICHUSAMU;

NPUBOAUTh  TNPUMEPBl  3a4ad, MNPUBOJAIIMX K  IOKa3aTeJIbHOMY
paclpeneneHuro, 3a1ad, MOpUBOAALNIMX K HOPMAJIbHOMY  PaCIpENEIEHUIO.
OmneprpoBaTh NOHATUAMU: (PYHKLHUS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpenenenus, pyHKIHs ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO PACIIpeieIeHUs,
(GyHKUMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO paCHpeiesIeHUs ;0NPEesITh
KO3((PUIIMEHT JIMHEWHON KOPPESLUNU, BBIOOPOUHBIN KOA(P(OULIMEHT KOPPEIISALIIH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrtpoasusie IIpakTnueckue
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
DnemeHThl Teopuu rpados 3
Ciy4aiiHble OIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu Hai MHOKECTBaMU U
coObITHsIMH. C0KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEM. Y CIIOBHASL BEPOSITHOCT.
HezaBucumblie coObITHS
DeMEHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
Ucnbrtanus beprymm. Ciy4aitHbii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U PACTIPEAETICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE

HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne n/m Kontpoabnbsie  IIpakTHueckue

NpOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThI padoThbI
pecypcsbl

3aKoH OOJBIITNX YUCET 5

DNEeMEHThl MaTeMaTUYECKON CTaTUCTUKHU

HenpepriBHbIE CiTy4aiiHbIe BETUYMHBI

(pacmipenenenusi), MoKa3aTeIbHOE U 4

HOpMaJbHOE pacIpeaenecHus

Pacnpenenenue Ilyaccona

CBsi3p MEX]y ClTy4yallHBIMU BETUYMHAMU

O000111eHIE U CUCTEMATH3aLU 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0






HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Konrtpoabsnbsie IIpakTnueckmue Aara tupposhie
Bcero u3ydeHust  oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:

I'pad, cBs3HbI rpad, npencraBieHue |

3aJa4uM ¢ TOMOIIbIO Tpada

Crenens (BaJIeHTHOCTh) BepIIUHbL. [1yTh |

B rpade. Llenu u Kb

I'padsl Ha mutockocTu. [lepeBo |

CIIy4alHOT'O SKCIIEPUMEHTA

Cry4aiiHble S5KCTIEpUMEHTHI (OIBITHI) U

Cly4aliHbIe COOBITHS. DIeMEHTapHbBIC 1

COOBITHS (MCXO/IBI)

BeposiTHOCTB CitydaitHOTO COOBITHS.

BeposiTHoCTH COOBITHIT B OTIBITAX C |

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUAMHA

BeposITHOCTh clTydaifHOTO COOBITHSI.
BeposiTHoCTH COOBITHIT B OTIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSAMHU

[Tepeceuyenue, 00beAMHEHNE MHOKECTB
U COOBITUM, MPOTUBOIIOJIOKHbBIE
coObITHs. DopMyJia CII0KEHUS
BEPOATHOCTEH



YciaoBHas BCPOATHOCTE. YMHOXKEHHE

8 BeposiTHOCTEH. DopMmysia yCIIOBHON
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposTHOCTEN. DPopMyIia ycI0BHOU
BEPOATHOCTH

10 dopmyiia MOJTHON BEPOATHOCTH

1 ®opmyna barieca. HezaBucumeie
cOOBITHS

12 KoMb6uHatopHoe npaBuio yMHOKEHUS.
[TepecTanoBku U pakTopuan

13 Uucino coueranuid. TpeyrojbHUK
[Tackans

14 ®opmyna ounoma HproToHa
Konrponsnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka"
bunapHsbIii cydaitHbIi ONBIT
(ucmpITaHKE), YCIIEX W HEYyMava.

16 HesaBucumeblie ucneitanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUN 10 IIEPBOIO
ycrnexa

17 Cepusi HE3aBUCHUMBIX UCHIBITAHUN J10
IIEPBOrO ycrexa

13 Cepust HE3aBUCUMBIX UCIIBITAHUN
bepnymm

19 Cryvaiinplii BBIOOp M3 KOHEYHOM

COBOKYITHOCTH



20

21

22

23

24

25

26

27

28

29

30

[TpakTudeckas pabota ¢
HCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJINIL

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. [lnarpamma
pacnpezeneHus

Omnepanuu Haj CIy4aiHBIMU
BesimunHaMu. [IpumMepsl pactipeneneHuid.
bunapHas ciryyaiinas BeIu4rHa

I'eomerpuueckoe pacnpeneneHue.
bunomMuaneHOE pacnpenesieHue

MaremaTHyecKO€e OKHUIAHUE CITYyYANHOMN
BeMMYuHBI. COBMECTHOE pacIpeiesieHe
JIBYX CIIyYalHBIX BEJIUYUH

HesaBucumele ciryqaliHbIe BEJIMUUHBI.
CBolicTBa MaTEMAaTUYECKOTO 0XKHMIaHUS.
MaremaTHueckoe oKuanue OMHapHOU
CIIy4ailiHOM BEJIUYMHBI
MareMaTtnyeckoe 0KUIAHUE
reOMETPHUECKOro 1 OMHOMUAIBHOTO
pacrpeneeHun

Jucnepcus U CTaHAapPTHOE OTKIIOHEHUE
Jucnepcus OuHapHOI ciydaiHOM
Bean4rHbl. CBOWCTBA JUCTIEPCUU
MareMaTnyeckoe 0KUIAHNUE
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYHUH

Jucnepcus GMHOMHMAIBLHOTO
pacnpenenenus. [Ipaktuueckas pabota ¢




HCIIOJIb30BAHUCM JJICKTPOHHBIX Ta6JII/II_[

Jlucriepcusi U cTaHAapTHOE OTKIIOHCHUE
TE€OMETPHYECKOTO PACIIPEICIICHUS. .

31 [TpakTuueckas pabota c !
UCIIOJIb30BaHUEM JIEKTPOHHBIX TAOIIHIT

32 O000111eHIE U CHCTEMATH3aLMs 3HAHU I 1
Konrponbnas padora Ne2: "HcnbiTanus

33 bepnymnu. Ciyyalinble BETUYUHBI U 1
pacnpeneneHus"

34 O000111eHIE U CUCTEMATU3aLUs 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTe/bHbIE

padoThl padoThbI pecypes:

Hepasencro YeoOnimena. Teopema
Yeornimena. Teopema beprymum. 3akoH 1
OOJIBIINX YUCEN

HepaenctBo YeObimena. Teopema
Yeosimena. Teopema bepraysum. 3akoH 1
OO0JIBIINX YUCE

HepaenctBo YeObimena. Teopema
YeoOnrmesa. Teopema bepryimu. 3akoH 1
OO0JIBIINX YKCE

Br100pouHBIi METOT UCCIIETIOBAHUIMA 1

[TpakTudeckasi paboTa ¢ HCIIOJIb30BAaHHEM
AJICKTPOHHBIX TaOJHUIT

['enepanbHas COBOKYITHOCTD U CITydyaiiHast

BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamu. OIeHKa CpeaHero U 1
JHMCIEPCHU TeHEPATIbHOIM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPHCTHK

I'enepanbHas COBOKYIIHOCTD U Cily4danHas

BBIOOPKA. 3HAKOMCTBO € BEIOOPOUYHBIMU
xapaktepuctukamu. OLieHKa CPeTHETO U 1
JUCIIEPCUU T'€HEPATbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK



10

11

12

13

14

15

16

17

18

OneHuBaHue BEpOSTHOCTEH COOBITHH TIO
BBIOOpKE

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIbIO CBOMCTB
U3YYEHHBIX pacIperelIeHun

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C MOMOIIBIO CBOMCTB
W3YUYEHHBIX pacipeneneHui

[IpakTrdeckast paboTa ¢ HCIOIB30BAaHHEM
ANIEKTPOHHBIX TAOJIUII

IIpuMepsl HENPEPBIBHBIX CIIy4YalHBIX
BennuuH. OyHKIUS ITIOTHOCTH
BEPOSITHOCTH

PaBHOMepHOE pacnipenenenue. [Tpumepsr
3a]1a4, MPUBOALIMX K [TOKA3aTEIbHOMY U K
HOPMaJIbHOMY pacIpeelIeHUAM

@DyHKIUS JIOTHOCTH BEPOSTHOCTH
MIOKAa3aTeNbHOTO PACTIPEAEICHUS

@yHKIMSI ITIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOTO pacrpeaeneHus

ITocnenoBaTeIbHOCTE OAUHOYHBIX
He3aBUCHUMBIX coObITHA. [Ipumep 3anaun,
MPUBOJIAIICH K pactipenenenuto [Tyaccona
[IpakTudeckas paboTa ¢ UCIOIb30BAaHUEM
ANIEKTPOHHBIX TAOJIHUI

KoBapuanus 1ByX Ciiy4yallHbIX BEJINYUH.
Koaddurnment xoppensuuu

19

CoBMecTHBIE HAOIOIEHUS IBYX BEJINYMH



20 Bri6opounsiit k03 hunmeHT koppensuu

71 Paznuune Mexay TMHEHHOHN CBA3BIO U
MIPUYMHHO-CIIEACTBEHHOM CBSA3BIO

22 JIuneiinas perpeccust

3 [IpakTryeckas paboTa ¢ UCIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 Ta0JIMI ¥ TUarpaMM, ONKCcaTeIbHAS
CTaTUCTUKA

75 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSMH

26 Brrunciienue BeposTHOCTEH COOBITHH C
pUMEHEHHUEM (OpMyIT
Brruucnenue BeposTHOCTEH COOBITHH C

7 MIPUMEHEHHEM TpapUUECKUX METOIOB!
KOOpPJIMHATHAS MpsAMasi, 1€PEBO,
auarpamma Oitiiepa

28 CityualiHble BEJIMYMHBI M pACpeICIICHUS

29 MaremaTruecKoe OKUIaHUE CIIy4aHON
BEJIMYUHBI

30 MaremaTrnuecKoe OKUIaHUE CIIy4YaiHON
BEJINYUHBI

31 KonTponbhas padota: "BeposTHOCTb U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npUMeHeHHeM (GOopMYIT U TpapuIecKux
METOJIOB

33 Brrunciienue BeposTHOCTEH COOBITHH C



IpUMEeHEeHHeM (GOopMYIT U TpapHUUecKux
METOZIOB

CityyaliHble BEJIMYMHBI U PACIPEICIICHUS.

34 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KITACC
Koxn .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
NPOBEPSIEMOro .
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJjbTara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTh  MOHATUSAMHU:  CpeAHee  apudMeTHUecKoe, MeauaHa,
’ HauOoJIbllIee, HAaMMEHbIIee 3HAaUCHHE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATUAMM: CIyHYalHBIN SKCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIEMEHTApHBIH HCXOMA) CIy4YaiHOTO
6.3 ONbITa; HAXOAWTb BEPOSATHOCTH B OMNbITAX C PaBHOBO3MO>KHBIMHU
CJIy4aliHBIMHU COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUIL B
M3YYEHHBIX CIyYaillHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepeceueHHe U OObEIUHEHUE
6.4 JaHHBIX COOBITHH, COOBITHE, NIPOTHUBONOJOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS AUarpaMMamu Ditniepa u GopMyIIoi CII0KEHHs BEpOSITHOCTEH
IIpH pelIeHNH 3aa4
OnepupoBaTh NOHATHAMU: YCIOBHAsI BEPOSATHOCTh, HE3ABUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOILIbIO IMPaBUJIa YMHOXKEHHUS, C MOMOUIbIO
JIepeBa CIIy4YallHOT'O OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABUJIO YMHOKEHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHAMH: MCIBITAHUE, HE3aBHUCHMBIE HCIBITAHUS, CEPHS
6.7 WCIBITAaHUH, yCIeX U HeyJaya; HaXOJUTh BEPOSTHOCTU COOBITUN B cepuu
’ HE3aBHCHMBIX HCIBITAHWNA JO IEPBOIO YCIEXa, HAaXOOUTh BEPOSTHOCTU
cOOBITHI B cepuu uctibiTaHni bepHynu
6.8 OnepupoBaTb MOHATHSAMH:  CllydaiiHasg  BEJIWYMHA, paclpeacicHue
' BEPOSITHOCTEM, [MarpaMmma pacupeeieHus
11 KJTACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NPOBEPSIEMOro .
00pa3oBaTe/IbHOM NPOrPaAMMBbI CpeIHero 001ero odpasoBanusi
pe3yJbTara
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTb  BEpPOATHOCTH  3HAUEHUH  CIy4alHOM  BEJIMYMHBIIIO
’ pacnpeesIeHUIO NI ¢ TOMOUIbIO AUAarpaMM
5.2 OnepupoBaTb NOHATHEM MaT€MAaTUYECKOTO  OKUIAHHS, HPUBOIUTH



53
54

MIpUMEPBI TOTO, KaK NPUMEHSAETCS MAaTEMAaTUYECKOE OXKUIAHUE CIy4alHOU
BEIWYMHBI, HAXOIWUTh MAaTEMaTHYECKOE OXUJAHUE [0  JAHHOMY
pacrpeneieHuIo

HmeTs mpeacTaBieHue o0 3aKoHe OOJIbIINX YUCET

HNmets npeacrasieHne 0 HOpMaabHOM PaCIpENeICHUN



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
[IpencraBieHue TaHHBIX C MOMOIIBI0 Ta0nuIl U auarpamMm. CpeaHee apupMeTHIecKoe,
6.1 MeJraHa, HauOoJbIllee W HAMMEHBIIIEE 3HAYCHHUS, pa3Max, AUCIIEPCUS U CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Crny4daifHple SKCTIEPUMEHTHI (OTBITHI) U CIIyYaiiHbIe COOBITHS. DJIEMEHTApHBIE COOBITHUS
6.2 (ucxonpl). BeposiTHOCTh cimyyaiiHOTO cOOBITHSA. BIWM30CTH YacTOTBIM BEPOSTHOCTH
' coObrTuid. Cily4aliHbIE OMBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHI B OITBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Onepauuu Hax COOBITUAMHU: TIepecedeHHe, OOBbEAMHEHHE, MPOTUBOIOIOKHbBIE
coObITHs. {narpammsl Ditnepa. @opmMyiia ClI0KEHHs BEPOSATHOCTEH
6.4 VYcimoBHass — BEpPOSITHOCTh.  YMHOXKEHHE  BEpOATHOCTEM.  [lepeBo  ciydailHOro
' skcniepuMenTa. @opmyria moJHOHM BeposiTHOCTH. HezaBrucrumMbie coObITHS
6.5 KomOunatopHoe mpaBuino ymHOXeHus. IlepecraHoBku u ¢akropuan. Ywucino
’ coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma Heiotona
bunapubiii ciydaiiHbIi ONBIT (MCHBITAHHWE), ycleXx U Heynada. HesaBucumble
6.6  wucneitanus. Cepusi HE3aBUCHUMBIX UCHBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUIN bepHymm
6.7 Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. [narpamma pacnpeneneHus.
' [Tpumeps! pactipenenieHnit, B TOM YHCIie TeOMETPUIECKOen OMHOMHUATBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COlEPKAHUS
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEJIMYMH: MATEMaTUYECKOE OXHUIaHUeE,
JUCIEPCUST U CTAHNAPTHOE OTKJIOHEHUWE. [Ipumepsl mpuMEeHeHusT MaTeMaTHU4ecKOoro
51 OKHMJIaHWUS, B TOM YHCIE€ B 3aJa4ax W3 TOBCEAHEBHOM XU3HU. MaTeMaTuueckoe
' OXKUJaHHEe OMHAPHOW Cily4aiiHO! BenMYMHBI. MaTemaTuyeckoe OKHUIaHHE CYyMMBbI
CIIy4yalHBIX BEJIMUYMH. MaTeMaTH4eCKOe OKUJIaHUE U JUCTIEPCHSI TEOMETPUUYECKOTO U
OMHOMUAIBHOTO pacIipe/ieIeHH
59 3akoH OOJBIIMX YMCET M €r0 POJb B Hayke, Mpupoje u obmectBe. BriOopounbIit
' METOJ MCCIIEIOBAaHUIN
5.3 [Ipumepsl  HenpepbIBHBIX  Cily4yalWHbIX BenuudH. [loHsATHE O  IUIOTHOCTH



pacnpezenenus. 3agauu, NPUBOIALINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAaJIbHOM pacipeieeHun




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsSieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTATaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaAMMBI CPeAHEro 001ero
oOpa3zoBanus

Bnanenne Meromamm 10Ka3aTeNbCTB, alNTOpPUTMAMM pPELICHHS 3ajad;
yMeHHE (QOpMYJUPOBATh M ONEPUPOBATh IOHATHUAMHU: OIPENEICHHE,
aKCMoMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCWIIbHBIE (OPMYITMPOBKH; MPUMEHSTh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M NPOTHUBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYeCKOW MHIYKLUY;
MIPOBOJIUTH J0KA3aTEJIbHBIE PACCYKJICHHS TPU PELICHNUH 3a]1a4, OIICHUBATh
JIOTHYECKYI0  MPaBUJIBHOCTh  PACCyX JACHUW; yMEHUE  OIEepUpPOBaATh
HOHATHAMM: MHOXXECTBO, IOJMHOKECTBO, ONEpALMU HaJ MHOXXECTBaMH;
YMEHHE MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OTMCAaHMS PeaTbHBIX MPOIECCOB U SIBICHUH U MPHU pEIICHUH 3a]ad, B TOM
qucie U3 JIPYruX y4eOHbIX MPEIMETOB; YMEHUE ONEepPUPOBATH MOHATHAMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a]1aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCMHOIb30BaTh Tpadbl Npu

pCUICHUM 3a/1a4

YMeHue onepupoBaTh NOHATHSAMM: HaTypalbHOE YMCIO, LEN0oe YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOpEeHb HAaTypaJbHON CTEIIEHH, CTEIEHD C
palMoHaIbHBIM IIOKA3aTENEM, CTENEHb C JACHCTBUTEIbHBIM IMOKA3aTEIIEM,
jgorapumM Yucia, CHUHYC, KOCHUHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK M0 MOJIYJIO, PAaLMOHAIbHOE YUCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATYpalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNT, YMEHHE HCII0JIb30BaTh MPU3HAKU JICTUMOCTH, HAMMEHBIIUI 00Iunit
JIeNUTEeNh W HauMEHblIee oOllee KpaTHoe, alroput™M EBkimaa npu
pElIeHnN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3MIMOHHBIMH CHCTEMaMHU
CUMCJICHUS; YMEHUE BBIIIOJHATH BHIUMCICHUE 3HAUEHUH U peoOpa3oBaHUs
BBIP@)KEHUI CO CTelmeHsMH M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
palMOHAJIbHBIX  BBIPAKEHUH; yMEHHME  ONEpPUPOBATh  IOHATHUAMU:

MoCJICA0BAaTCIBHOCTD, apI/I(I)MCTI/I‘-IeCKaSI nmporpeccus, TrcoMCTpUICCKaAd



nporpeccusi, OECKOHEYHO YOBbIBaroLas TeOMETpUYEcKas IPOrpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4MCIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Mcia,  (opMa  3amucM  KOMIUIEKCHBIX — YHMCEN
(reomeTpuyeckas, TpUTOHOMETpUYEcCKass M ajredpanueckas); yMeTb
IPOU3BOJIUTh ApU(PMETUUYECKHE JEHCTBUA C KOMIUIEKCHBIMHM YHCIaMH;
IPUBOJUTH IPUMEPHI MCIIOJIB30BAHMS KOMIUIEKCHBIX UHCEN; ONEPUPOBATh
HNOHATUAMM:  MaTpula 2xX2  wu  3X3, omnpenenuTenb  MaTpULBL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHSAMU: palMOHAJIbHBIE, UpPpalMOHATIbHBIEC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOTapU(pMUUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHUCTEMbI, YMEHHE ONEPUpPOBATH
MOHATUSIMU: TOXKJECTBO, TOXKJIECTBEHHOE NpeoO0pa3oBaHue, YypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypPaBHEHUNW M HEPABEHCTB, PABHOCHIIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMbl C TOMOLIBIO PA3IUYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA MW CHCTEMBl C IapaMeTpPOM; MPUMEHSATH
YpaBHEHUsI, HEPABEHCTBA, UX CHCTEMbl JJI1 PEIICHHUS MaTeMaTHUYECKUX

3a/1a4 U 33]1a4 U3 pa3Iu4HbIX 00JaCTel HayKu U peaibHOM KU3HU

YMeHue onepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
HNEePUOIUYHOCTh (YHKIMH, OTPAHUYECHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QYHKIMH, HauOoJblliee W HaWMEHbIIee 3HAYCHUs
(YHKIIMM Ha TPOMEXKYTKE, HEmpepbIiBHAS (DYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMHU, TIepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nyeckuif CMBICT TPOM3BOJHOM, TEepBOOOpa3Hasi, ONpeAenEHHbIH
UHTErpal; yMEHHME HaxXOAWTh acCHUMITOThI Tpaduka (QyHKUUH; yMEHHUE
BBIUMCIIATH  NPOU3BOJHBIE  CYMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMK (YHKIUN, HAXOAUTh ypaBHEHUE KacaTeJIbHOW K rpauky
(YyHKIMH; YMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTAapHBIX (QYHKLUI;
YMEHHE MHCIOJb30BaTh MPOM3BOJIHYIO Ul HCCIeloBaHUA (QYHKINH,
HAXOJIUTh HAWOOJNbIIME W HAUMEHbIINE 3HAYeHUS (QYHKIHHA; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM almapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATH IPOU3BOAHYIO ISl HAXOXACHHUS HaWIydlIero
pelieHrs B MPHUKJIAJHbIX, B TOM 4YHUCII€ COLIMAJIbHO-3KOHOMHYECKUX H

(bu3nuecKux 3a7avax; HaXOJUTh IUIOMIATN U 00BEMBI QUTYP C TIOMOIIBIO



HUHTErpaia;, MNpuBOAWUTL HNPHUMEPbBI MATEMATUYCCKOrO MOACIMPOBAHUA C

noMo1sio U depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHas GyHKUNS,
KOMIo3uius (yHKIMHM, JuHEeHHas (QyHKUUSA, KBaJpaTWdHas (QYHKLUS,
panMoHanbHass (QYHKUUS, CTerneHHass (YHKLIUS, TPUTOHOMETPUUECKHE
¢byHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TOKa3aTelabHAs W
jgorapupmuueckas (QYHKLIHWU; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKIUMH,  BBIMONHATH  npeoOpa3oBaHust  TpapuKkoB  (yHKUUH,
UCIIOJIb30BaTh IpadUKM Ul U3yYeHHs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3aJady U3 APYruX y4eOHbIX NPEIMETOB U 3a/1ady U3 pealbHOH
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIMYHMHAMU;
WCITIOJIB30BaTh CBOMCTBA M rpaduku (PYHKIMN JUIsl pEIICHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady C MNapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IJIOCKOCTH MHOYKECTBA PEUICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3ajaud pPa3HBIX TUIIOB (B TOM 4YHCIE Ha
MPOLCHTHI, JOJM U YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl IO YCJOBMIO 3ajjaud, HUCCIIEJOBAaTh IOIYYEHHOE pEILIEHUE U
OLICHMBATh TMPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEITUPOBATH
pea’bHble CUTyallud Ha $S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
MIOCTPOCHHbIE  MOJEIM C  HUCIOJb30BaHUMEM  ammapata  ainreOpsl,

UHTEPIPETUPOBATH MOTYYEHHBIN pe3ysibTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKoe, MeIuaHa,
HauOoJIbIlIee M HaUMEHbIIee 3HAUYEHUs, pa3Max, AUCHEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE HU3BJIEKaTb, MHTEPIPETUPOBATDH
uHpOpMaIMIO, MIPEICTaBICHHYIO B Ta0auIax, Ha AUarpamMmax, rpaukax,
OTpaKaloIlyl0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBICHUHN; MPEICTaBIATH
uHpOpMAIIMI0O C TMOMOUIbI0 TabMUI MW JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYCCKUC OAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHHUCM rpa(bnqecxnx
METO/IOB M JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I${ C IIOMOUIBIO JUarpaMm pacCCUuBaAHUS U JIMHEMHOMN perpeccuun

YMeHue OnepupoBaTh IOHATHUAMM: CIYyYaWHBIH OINBIT U CIy4alHOE

CcOOBITHE, BEPOSTHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIYMCIATH



BEPOATHOCTh C MCIOJB30BaHUEM TpadUUYecKUX METOJO0B; NPUMEHSATh
(GopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (HOpMyny IOIHOM
BEpoOATHOCTH, Gopmyny bepnyminu, komOuHaTOpHBbIE (HAKTBHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pPEaNbHBIX COOBITHIA; YMEHHE ONEepUpOBATH
HNOHATHAMM:  CllyyaiiHas BEJIMYMHA, pACHpElelIeHHe BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHJaHUE, JUCHEPCHS W CTaHJApPTHOE OTKJIOHEHUE
CllydyallHOM  BEIWYMHBL, (QYHKIMU pacnpeieieHus U I[JIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTEIbHOIO0 ¥ HOPMAJIBHOTO PACIpPEEIICHUI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpe/lelIeHUN Ul pelieHus 3a/1ay;
3HaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE MPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIINX 4YHCEN B TNPUPOAHBIX W OOILIECTBEHHBIX SIBJICHUAX; YMEHHE
OIIEpUPOBATH IMOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YUCIO  TEepecTaHoBOK; OuMHOM  HblOTOHa;  yMeHME  NPUMEHSTH
KOMOMHATOpHBIE (DAKTHI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSATHOCTHYIO MOETH U

UHTEPIIPETUPOBATDH MOITYUESHHBIN pe3ynbTat
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YMenue omnepupoBaTh MOHATUAMH: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IJIOCKUHN YIroJl, ABYTPAHHBIN
YIoJI, TPEXTPAHHBIN yTOJl, CKPEIMIMBAOUIMECS NPSAMBIE, MAPAJIIETBHOCTD U
MEPIECHIUKYISIPHOCTh TPSAMBIX W IIOCKOCTEHW, Yrosl MEXAY MPSIMbIMU,
Yroja MeXay IHpsMOM U IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTSAMH,
paccTossHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU,
paccTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BaTh MPU PEIICHUU
3a/a4 u3yueHHbIe (PAKTBl U TEOPEMBI INIAHUMETPUHU; YMEHHE OICHUBATh
pa3Mepbl OOBEKTOB OKpYKAIOIIEr0 MHpa; CTPOUTH MaTeMaTU4YecKue
MOJEIN C IIOMOLIPIO TEOMETPUYECKUX IIOHSATUH W BEJIMYHMH, PELIATh

CBA3aHHBIC C HUMHU MMPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPBL,
MHOTOTPaHHMK, IPaBUIbHBIH MHOTOTPAHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mapajuienenuies, Opu3Ma, NHUpaMuaa, (Urypa U IOBEPXHOCTb
BpallleHusl, LWIMHIP, KOHYyC, map, cdepa, miomans chepsl, IUIOmaib
IIOBEPXHOCTH NHMpaMHbl, MPHU3MbI, KOHycCa, LWINHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNIENUIena, MUPaMUIbl, TPU3MBI, LWINHAPA,
KOHyca, Iapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHMUsS KOHyca M LMIUHAPA,

napajujiCe/ibHbl€ OCH HWJIX OCHOBAHHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,



Kacaromasicsa cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHHue
MHOTOTPaHHHUKA, M300pa)KaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTHU
BpAIICHUs, UX CEYCHHS], B TOM YHUCIIE€ C TIOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSITh CBOMCTBA T€OMETPUYECKHX (UTYpP, CaAMOCTOSITEIHHO
(dhopMynHupoBaTh OMpeesIeHUs] U3y4yaeMbIX (GUTYp, BBIIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuukamuio ¢Guryp 1o
pa3IMYHBIM TpPU3HAKaM, BBHITIONHATH HEOOXOJUMBIC JTOTIOJTHUTEIHHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  POCTPAHCTBE,
napajieNbHblii TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (UTYPBI, YMEHHE
pacmo3HaBaTh paBHBIE W MOJOOHBIE (UTYPBI, B TOM YHCJIE B MPHPOJE,
UCKYCCTBE, apXUTEKType; UCIOIH30BATh TE€OMETPUUYECKIE OTHOIICHHUS TIPH
pelIeHNH 3ajad; HaXOAWUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
10k, 00BEM) TIPU PEIICHUHU 3a/a4d U3 JAPYTHX YYEOHBIX MPEIMETOB U
W3 peanbHOW JKU3HU;, YMEHHUE BBIYHUCIATH T€OMETPUUYECKUE BEITUYHHBI
(mmHA, yroN, IJIOMAgb, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIIONIB3YS
U3y4yeHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUzbl, TPU3MBI, KOHyCa, IWIMHAPA, TUIoaas cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  MapajUieNienuIeia, MHPAMUIbI, TPU3MBI, LMIMHIPA,

KOHYCa, Il1apa; yMEHHEe HaXOIUTh OTHOIIIEHHE 0OBEMOB MOIOOHBIX QUTYP

YMeHue onepupoBaTh MOHATHSAMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPJAMUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpPAa HA YHCIIO, PA3JIOKEHHE BEKTOpa Mo Oasmucy,
CKaJsipHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHUE, YTONI MEXKIY
BEKTOPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO]

IJId pCIICHHUA T'COMCTPHUYICCKUX 3a/1a1 U 3aJia4 IpYyTHUX y‘Ie6HLIX npeamMcToOB

YMeHnue BbIOMpaTh MOAXOIAIINA METO I PEUICHHsI 3aja4l; TOHUMaHue
3HQYUMOCTH MATEMATHKH B H3YUYEHHUHM TPUPOJIHBIX M OOIIECCTBEHHBIX
MPOLIECCOB U SIBJICHUW; yMEHUE pAclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEMaTUKH B MCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPHI MAaTEMATHYECKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET
12 Pammonanpubie  umciia. OOBIKHOBEHHBIE W JICCSITHYHBIE JpOOH, MPOICHTHI,
. OecKOHEUYHbIE IEPUONUECKHE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypasbHOHM creneHu. JleiicTBus ¢ apudmeTnyecKkumMu
. KOPHSIMU HaTypaJIbHOU CTEIIEHU
L4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypallbHbIC JOrapu(Mbl
HevictBurenpHble 4Yucia. ApudmeTudyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHIS, TIPaBUIIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3yibTaTa BEIYACICHUN
1.8 [TpeoOpa3oBaHue BbIpAKECHUN
1.9 KommekcHble yncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Llensie 1 1poOHO-pallMOHATBHBIC YPABHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
24 [TokazarenbHble U JOrapuPMUUECKHE ypaBHEHUS
2.5 Hensie u 1poOHO-paIioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanpHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U TorapuMuyecKre HepaBeHCTBA
2.8 TpuronomeTpruyeckrue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OTnpeaeauTeab MaTpUIlbI
3 DyHKINU U TpaPuKu



OyHkMs, cnocoObl 3ananus Qynkuuu. ['padux dyskumu. B3zaumHo oOparHbIE

> ¢ynkunu. YétHsie 1 Heu€THBIC pyHKIMU. [leproamueckue GpyHKIUM
O6nacth ompeneneHUuss W MHOXKECTBO 3HadyeHWi ¢Gyuknuu. Hymu QyHKIumn.
) [TpoMexXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKnuu. HawmOonbiiee w HaMMeHbIeEe 3HAUCHUE
(GYHKIIMM Ha TPOMEKYTKE
313 CrenenHas ¢GyHKIUS C HATypajdbHBIM U LENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0i CTENEHU
34 Tpuronomerpuueckue QyHKIMN, UX CBOMCTBA U TpadUKU
3.5 [TokazaTtenpHas u norapudmudeckas GyHKIIMH, ©X CBOWCTBA U TPapuKH
16 Touku paspeiBa. AcuMnrTorsl rpaduxoB ¢ynkuuid. CpoiicTBa  (yHKUUH,
' HENPEPBIBHBIX Ha OTPE3Ke
3.7 ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Havana maremaTnueckoro anaimsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIEe A€eMEHTapHBIX (PyHKINN
[Ipumenenrne NPOM3ZBOAHONW K MCCICNOBAHUIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. Haxok/ieHue HanOOMbIIer0 U HaWUMEHBIIETr0 3HaYeHUs (QpyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOecTBO, Onepanuu HaJ MHOXecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHoCcTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [TpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ MOBEPXHOCTH BpALLICHUS
7.5 Koopaunatel 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTtuka. Anrebpa W Havana maremaTuyeckoro ananuza; 10 kiacc.
yriyonennoe ooyuenue Mepsnsik A.l., Homuposckuit [I.A., [Tonsakos B.M.;
non  penakmueit  Ilomonbckoro B.E.  OOmectBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTBIO N3z narensckni LEHTP «BEHTAHA-T'PA®y;
AKUHMOHEpHOE o0111ecTBO «3narenscTBO «ITpocBemienne»
* Marematuka. Anre6pa M Hauyaja MaTeMaTHYecKoro aHaiuza; 11 xkiacc.
yriyonennoe obyuenue Mepsnsik A.l'., Homuposckuii [[.A., [Tonsakos B.M.;
non  penaknuein  Ilomonbckoro B.E.  OOmectBo ¢ orpaHu4eHHOH
OTBETCTBEHHOCTBIO N3z narensckui LIEHTP «BEHTAHA-T'PA®y;
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