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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «BeposiTHOCTb W CTaTHCTHKa» YIIIYOJIEHHOTO YpPOBHSA
SBJIIETCSI TPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeaHEro ooiiero oopasoBanus. Y 4eOHbI Kypc
npeaHazHayeH st GOpMHUPOBAHMS Y 00YUarOMIMXCSl CTATUCTUYECKON KYJIbTYphI U
MIOHMMAHUS POJIM TEOPUHU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYEHUSl CIy4YalHBIX COOBITMM, BETWYMH M mpoueccoB. Ilpu u3yueHun Kypca
obOoramarmTcsi MNPEeACTaBICHHUS OOyYaromIMXcs O METOJaX MCCIeOBaHus
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAaHHWE 3HAYMMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpelieHue 3HaHui,
MOJIYYCHHBIX MPU U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs, U
Ha pPa3BUTHUE IPEACTABICHUM O CIy4YalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMM Ha B@XXHBIX NPUMEpPAX, CIOKETHI KOTOPHIX NMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrate y 00yyaromumxcs 10KHO COPMUPOBATHCS MPE/ICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISX, UCIOIb3YEMBIX
JUIS ~ ONMHUCAHUS  AHTPONOMETPHUYECKUX U JAeMOorpaduyecKux  BEJIUYHH,
NOTPEIIHOCTe B pAa3IWYHbIE pPOJa H3MEPEHUsX, UIUTEIBHOCTH Oe30TKa3HOU
paboThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHHUI U MPOIIECCOB
B oOmectBe. YueOHBIM Kypc siBisieTcss 0a3oil JJii OCBOCHHSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CIEIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAKXE€ COLMAJIBHBIX M IICUXOJIOIMYECKHUX, ITOCKOJBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpEe HCIOJIBb3YIOT ammapar
aHanu3a OOJBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHUMAaeT
oOcyxeHre 3aKoHa OoJIbIIMX Yuced — (YHAAMEHTAIbHOTO 3aKOHA MPHUPOIBI,
UMEIOIET0 MAaTEMaTHYECKYI0 (POpMaTH3ALHIO.

B cooTBeTcTBUM € yKa3aHHBIMH LEIAMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CcTaTUCTHKAa» Ha YIIIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIE
cojepkaresbHble JIMHUMN: «CiydaiiHble COOBITHS U BEPOATHOCTU» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIIINX YHCEID».

[ToMHMMO OCHOBHBIX JMHHUU B y4e€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE MJI TOJHOLIEHHOTO OCBOCHHS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Copnepxanue nuHUM «CiydailHble COOBITUSI M BEPOSITHOCTH»  CIYXKHUT
OCHOBOW 171t (pOpMUPOBAHUS TPEACTABICHUN O PACTIPEACICHUH BEPOSTHOCTEH
MEKly 3HAYCHUSAMH CIIy4alHbIX BEIUYUH. Ba)KHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUY 3aHUMAeT U3yuYeHUE Fr€OMETPUYECKOT0 U OMHOMUAIBHOTO pacClpeAesICHUI U



3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOraMu — IMOKAa3aTeJIbHbIM U HOPMAaJIbHBIM
pacnpeneNeHUsIMH.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYallHBIMA BEJIMYMHAMU U
pacnpeneNeHus MY, aKIEHTUPYIOT BHUMaHUE OOY4YaIOIIMXCS HA ONHCAHUM MU
U3YYEHUU CIIyYalHBIX SIBJICHUN C TIOMOIIBIO HENpephIBHBIX (QyHKUIMH. OCHOBHOE
BHUMAaHHE YIEISETCS MOKA3aTeIbHOMY U HOPMAJIBbHOMY PAaCHpeaeICHUSIM.

B yuebHOM Kypce mpenycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBS3ZH
MEXIYy CIy4YalHbIMM BEIMYMHAMM M OIMCAaHUE OTOM CBA3U C IIOMOUIBIO
KO3 puIMEeHTa KOppeIsUUMUd M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJZIepKaHUs Pa3BUBAIOT TEMY «/lHarpamMmsl pacCEeMBaHMsI», N3YYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OIMPAIOTCS Ha CBEACHUS U3
KypCOB aireOpbl U FT€OMETPHH.

Emé€ oamH 2/IeMEHT  COAEp)KaHWs, KOTOPBIM  Ipe;laraeTcsi  Ha
O3HAaKOMHTEJIBHOM YPOBHE — IIOCIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeaeieHueM
BEPOATHOCTEH KOJMYECTBA TAaKHUX COOBITUN HOCHUT pPAa3BUBAIOLIUN XapakTep H
ABIIACTCSA aKTYaJbHBIM JJIs1 OyIyIIMX aOUTYpHEHTOB, MOCTYHAIOIIMX Ha y4eOHbIE
CHEIMAJIbHOCTH, CBS3aHHbIE C OOLIECTBEHHbIMH HayKaMH, IICUXOJOTHEN ¢
YIPAaBJICHUEM.

Ha wusydenune yuebHOro Kypca «BeposTHOCTP U CTaTHCTHKa» Ha
yriayOneHHoM ypoBHe oTBojauTcsi 68 uacoB: B 10 kmacce — 34 uvaca (1 gac B
Heneno), B 11 knacce — 34 gaca (1 yac B Heneno).



COAEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBs3ubBIN rpad, myTH B rpade: ukibl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha muiockocTu. JlepeBbsi.

Cry4aiiHble SKCIIEPUMEHTHI (OTBIThI) M CIyYaiiHbIe COOBITHS. DJIeMEHTApPHBIC
coObITust (Mcxonbl). BeposTHOCTh CilyyallHOTO COOBITHSA. BIM30CTh 4YacTOTHl U
BeposiTHOCTH ~ coObiTuii.  Ciy4aiiHple  OTNBITBI C  PaBHOBO3MOXKHBIMU
DIIEMEHTAPHBIMU COOBITHUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepeceyeHue, 00beIUHEHUE, TPOTUBOIIOIOKHBIE
coowiTus. JInarpammel Ditnepa. Dopmyria ciioKeHHs] BEpOSTHOCTEN.

VYcioBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOro
skcniepumenTa. Gopmyiia nonHou BeposatHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHS.

buHapHbIii cllydailHbIM ONBIT (MCOBITAHUE), YCIIEX U Heyaadya. He3aBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MepBOro ycnexa. IlepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcHbITaHuN bepuymm. CiyyaliHbIi BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pacnpenenenus. Onepauuu Haj Clly4ailHbIMU BeJIMYMHaMU. bUHapHas ciydaiiHas
BennunHA. [Ipumepel pacnpeneneHuii, B TOM 4YHUCIE TIE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMecCTHOE pachpenesieHUe JBYX CilydalHbIX BeauuyuH. HeszaBucumbie
CIy4YalHbIC BEIMYMHBL.MATEMATUYECKOE OXKHUAAHUE CIIYYalhHOW BEJIIMYHUHBI
(pactpenenenusi). Ilpumeppl  TpUMEHEHHS  MATEMATHYECKOTO  OKHUJIAHUSA
(cTpaxoBanue, Jjotrepes). MaremaThdeckoe OXKUIaHHUE OWMHApHON ciayuyailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHIAHUE CYMMBbl  CIIyYallHbIX  BEJIMYHUH.
MaremaTuueckoe 0KUJaHUE r€OMETPUYECKOTO U OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pacnpenenenus). Jlucriepcust OMHaApHOM Clly4aliHOM BeIMYMHBI. MaTtemMaTu4eckoe
O0)KUJAHUE TPOU3BEACHUS M JUCIEPCUS CYMMbl HE3aBUCHMBIX CIIy4allHbIX
BenuuuH.  [lucmepcuss M CTaHZAapTHOE  OTKJIOHEHHWE  OMHOMMAJIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'E€OMETPUYECKOTO

pacrpeeneHusl.
11 KJIACC



HepasenctBo YeOniméBa. Teopema YebriméBa. Teopema bepuymnu. 3akon
Oonpmimx  uyuced.  BwiOopounslii  merox — uccneaoBaHui.  Bribopounbie
xapakTepucTuku. OneHNBaHNE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YYEHHBIX PACTIPEICICHUMN.

HenpepbiBHbIE ciydaiiHble BeaIWYuHbL. [Ipumeppl. DyHKIMSA MIIOTHOCTU
BEPOSAATHOCTH pacmpencsieHus. PaBHOMEpHOE pacnpenesieHHne W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeleleHu0. 3aaaqn, MPUBOISIINE K
HOPMaJIbHOMY pacrpeeeHuIo. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeAesieHnsl, PyHKIUS INIOTHOCTH BEPOITHOCTH HOPMAIbHOTO
pacnpenenenust. OyHKIUSA INIOTHOCTU ¥ CBOKMCTBA HOPMAJIBHOTO PaCIpeAeICHUsI.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHHA.  3amaum,
IpUBOJAIIKE K pacupenesnenuto Ilyaccona.

KoBapuanus nByx ciywaiiHeix BenuuuH. Kosdduument nuHeldHON
koppessiiud.  CoBMeCTHblE  HaOMIOJAEHUS JIBYX BeJWYMH. BbIOOpouHBIN
kKod(hpurmeHT xoppemsuu. Paznuyne MeXIy JMHEWHOW CBS3bI0O U MPUIHMHHO-
CJIEICTBEHHOW CBA3bI0. JIMHENHas perpeccusi, METOJ HAMMEHBIINX KBaAPATOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb UM CTATHUCTUKA» (YIJIYBJIEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4lI€Ha  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHWE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
IpoLenyp TpakKJAHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), YMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKECHUS K
IPOILIJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHSAX, cdepax
YKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEeIIbHOCThIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTHUYeCKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCy)ACHUH, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM aCTIeKTaM Pa3InIHBIX BUOB UCKYCCTBA;

S) pu3n4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM00Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKON  KyJbTYphbl, TOHMMAHHUE BIUASHUA
COIMATTbHO-9KOHOMHUYECKUX TIPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMATBHON
Cpenbl, 0OCO3HAHUE TJI00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIEM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3amad B 00J1acTu
OKpYKaroIe cpeapl, IUIAHWPOBAHHWE IIOCTYNIKOB M OIEHKM WX BO3MOXKHBIX
MIOCIICACTBHM JIsI OKPY KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYeCKONH HayKH Kak cQepbl 4YeJIOBEUeCKON MAesITeNbHOCTH, ITAamloB €€
pPa3BUTUA W 3HAYUMOCTH IS DPAa3BUTUS IUBWIM3AINH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJbTypOW KaK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOEKTHYI0 U WCCIEIOBATEILCKYIO JCSTEIBHOCTD
WHMBUTyJIbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue AeiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
00OBEKTOB, TIOHSATUH, OTHONIICHWA MEXIY TMOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /11 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPKICHHUSAX, MpeAjiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT TPOTUBHOTO), BLICTPAUBATh apTyMEHTALINIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BEIOMpATh CMOCOO pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASIMMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHEB).

Ba3oBhlIe ucciieqoBarebLCKHe 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyIIMpOBaTh 000OLICHUS U BBIBOJBI MO pE3yjbTaTaM
NpOBEAEHHOTO  HAONMIOACHMSA, HCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUII;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATh eUIUTH WHGOPMAIMU, TaHHBIX, HEOOXOOUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATH HH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IPaPuUeCcKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (JOPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX N TIHMCBMECHHBIX TCKCTaX, AaBaThb ITOJACHCHUSA I10 XOI[y peIHeHI/IH 3agavuu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yIbTaT;

B XOJIe¢ OOCYXXIICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTHX YYaCTHHUKOB
nuasnora, oOHapy>XMBaTh Pa3jM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJa/JIeTh HAaBBIKAMH  TO3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB, BIA/ICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUIUHBI
JOCTHKCHHS TN HEIOCTHKCHHSI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYTBHON
paboThl TpU pemieHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpeneisiTh
BUIBl PpaboOT, IOTOBapHUBATHCS, OOCYKAATh TNPOIECC W PE3yabTaT pPadOTHI,
0000111aTh MHEHNS HECKOJIBKUX JIFONEH;

y4acTBOBaTh B TPYNMHOBBIX Gopmax paboThl (00CYyx)aeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMbl» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca oGyyaronuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSAMHU: Tpad, MIOCKU rpad, CBA3HBIN Tpad,
nyTh B Tpade, Lemnb, LUUKI, AEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIYyYalHOIO
IKCIIEPUMEHTA;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: CIyYalHBIA HSKCHEPUMEHT (OIBIT),
CillyyaliHO€ COOBITHE, DJIEMEHTApHOE CIIy4YailHOe COOBITHE (3JIEMEHTApHBIA UCXO)
CIy4yallHOTO  ONbITa, HAaXOJUTh BEPOSTHOCTH COOBITUH B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyIHUPOBATH COOBITHS: MepeceueHne, 00beIMHEHNE JAaHHBIX
COOBITHI, COOBITHE, MPOTHBOIOJOXHOE JaHHOMY, HCIOJIb30BaTh JHArpamMmbl
Diisiepa, KOOPAMHATHYIO MPSAMYIO ISl PEIICHUs 3a7ad, MO0JIb30BaThCs (GOpMyion
CJIOKEHUSI BEPOSITHOCTEH JIJIsi BEPOSITHOCTEN JABYX U TPEX CIyYalHBIX COOBITUH;



ONEepUpOBaTh  MOHATHSAMHU:  YCJIOBHAs  BEPOATHOCTb,  YMHOXEHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, [EPEBO CIIy4allHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TOMOUIbIO MpaBUjia YMHOXEHHS, JepeBa
CIIy4ailHOrO OIbITA, HMCIOJb30BaTh (POPMYIy IOJIHOM BEpOSATHOCTH, (HOPMYITY
baiieca npu pelieHuu 3a1ay, onpeAesaTh HE3aBUCUMOCTb COOBITHI IO (opMyJie U
110 OPTaHHU3aLUHU CIIyYalHOTO 3KCIIEPUMEHTA;

OPUMEHATh H3yYEHHbIE KOMOWHATOpPHBIE (OPMYJBI A TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHbBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOZHO ONEpUPOBATh TMOHATUAMU: OWHApHBIM  CIy4yalHBIA  OIBIT
(ucblTaHKE), YCIIEX M HeyJaya, HE3aBHUCHMbIE HWCIBITAHUS, CEpUsl HCIBITAaHUMU,
HaXOAUTh BEPOSITHOCTH COOBITUH: B CEPUHM MCIBITAHWNA O MEPBOTO YyCIexa, B
CepUM UCHBbITAaHUN BepHyiiu, B ONbITE, CBSI3aHHOM CO CIIydallHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOZHO OMEpUPOBATH MOHITUSIMH: CIydaiiHas BEJIMUYMHA, pAcIpeeieHHe
BEPOATHOCTEH, JAuMarpaMma paclpeneieHusi, OuHapHas clydaiiHas BeJIMYHUHA,
reoMeTpU4ecKoe, ONHOMHUAIIBHOE PACIIPEICIICHUE;

ONEPUPOBATh TOHATHSIMHU: COBMECTHOE pACIPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACHpPENENICHUs IBYX CIIy4alHbIX
BEJIMYMH [JISl BBIJEICHUS PpACHpEAENICHUs] KaXIO0H BEJIHMYMHBI, ONpPENEICHUs
HE3aBUCUMOCTH  CIy4YallHbIX  BEJTUYMH;CBOOOJHO  OMNEpUPOBATH  MOHATHEM
MaTEMaTUYECKOr0 OKUJAHUS CIIy4aiiHOW BEIVYMHBI (pacipeneseHus), IPUMEHATh
CBOMCTBA MATEMATHYECKOTO OXUIAHUSA IIPpU PELIEHUU 3a1ad, BbIYHUCIATH
MaTeMaTHYECKOE OKUJaHNe OMHOMHUAIBHOTO U FEOMETPUUECKOT0 Paclpe/IeIICHU;
CBOOOZHO OMEpPUPOBATh TMOHATUAMU: TUCHEPCUs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHATh CBOWCTBA JMCHEPCUU CIYyYaWHOW BEJIMYHMHBI
(pactipeniesieHHs1) NIPU PELICHUU 3a/ad, BBIYUCIATH JUCIEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U OMHOMHUAJIBHOTO PaCIIPENEICHUM.

K koniy 11 kiacca oGyyaronuiicss HAy4uTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKU 10 JAHHOM BHIOOPKE U OLIEHUBATH
XapaKTepUCTUKU TEHEpPAIbHOM COBOKYMHOCTHM JAaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukam. OLEHUBaTh BEPOSITHOCTU COOBITUN U IPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, NIOJIb3YSICh U3yYCHHBIMU PACIIPENCICHUIMY;

OPUBOAUTH  HpPUMEPHl  3a1ad, NPUBOJANIMX K  II0KA3aTEIbHOMY
pacnpeneneHuo, 3ajaad, MOpUBOJAIIMX K HOPMAJbHOMY pPacHpelesCHUIO.
OmnepupoBarh NOHATUSAMM: (PYHKIHS IUIOTHOCTH BEPOSTHOCTU IOKA3aTEIbHOI'O
pacnpenenenus, pyHKUUs ITIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO paCIIpeieIeHHUs,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;0NPEAEIIATh
KO3 GUIIUEHT TUHEHHON KOPPEISLIH, BEIOOPOUHBINA KOAPDUIIUEHT KOPPEIALUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM (uudpoBbIe)
Ne n/mn Kontpoabsnbie IIpakTnueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DneMeHTHI Teopuu rpadoB 3
’ Ciy4aiiHbIe OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHI
Omnepanuu HajJ MHOXKECTBAMU H
3 coObITHsIMH. CI0KEHNE U YMHOKEHUE 5
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCT.
HesaBucumebie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepun 1ocneoBaTeabHbIX UCIIBITAHUN.
5 Ucnbrtanusa beprymm. Ciy4aiftHbiii BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U paclpeeIcHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHBbIE

HaunmMeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
Ne i/ Koutpoabnbie IIpakTuueckue

NPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcebl

3aKoH OOJIBUINX YHCET

DNeMEeHThl MATEeMAaTUYECKON CTaTUCTUKU

HenpepbiBHBIE CclTyyaliHbIe BEIIMUUHBI

(pacnpenenenus), oKa3aTeJibHOE U 4

HOPMAaJIbHOE pacipeieICHUs

Pacnpenenenue [lyaccona 2

CBs13p MEXly CITy4allHBIMM BEJIMYMHAMHU 6

O06001IeHrEe 1 cCUCTEMaTU3aINs 3HAHUI 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoandyecTBo yacoB

KonTpoJabHsbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypcbl

I'pad, cBsa3ubIi Tpad, npeacTaBiIcHUE
3a/la4¥ ¢ TOMOIIBIO Tpada

CreneHb (BaJIeHTHOCTh) BepIIUHBL. [1yTh
B rpade. Llenu u mukib

I'padsl Ha mIocKocTH. [lepeBo
CJIy4alHOT'O SKCIIEpUMEHTA

CityyaliHble SKCIIEpUMEHTHI (OIBITHI) U
CIIy4aifHbIe COOBITHUS. DIIeMEHTapHbBIE
COOBITHUS (MCXOIBI)

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITAX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

[lepeceuenue, 00beTMHEHNE MHOKECTB
¥ COOBITHH, TIPOTHBOITOJIOKHBIE
coObITHs. DopMyIia CIIOKCHHS
BEPOATHOCTEMN




VYcoBHas BEPOATHOCTh. Y MHOKEHHUE

8 BepoATHOCTEN. PopMyJia yCIOBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

9 BepoATHOCTEN. PopMyIia yCI0BHON
BEPOATHOCTH

10 dopmyJia MOJTHON BEPOATHOCTH

1 ®opwmyina baiieca. HezaBucumbie
COOBITUA

2 KomOuHaTOpHOE MPaBUIIO YMHOXKEHUSI.
[TepecTanoBkuU U pakTOpUaT

13 Yucno coueranuii. TpeyroabHUK
[Tackans

14 ®opmyna bunoma HeroToHa
KonrtponsHas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOMHaTOpHKa"
bunapHbIii cydailHbIi ONBIT
(ucrmipITaHKe), YCIIEX U HEeyaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCHUMBIX UCIBITAHUNA IO TIEPBOTO
ycrnexa

17 Cepusi HE3aBUCUMBIX UCIIBITAHUU J10
MepBOro ycrnexa

18 Cepus HE3aBUCHUMBIX HUCTIBITAHUN
bepnynnu

19 Cryvaiinelii BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHI

21

Canyuaiinas BennuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacnpeeneHus

22

Onepanuu HaJl CIy4YallHBIMU
BenmmurHaMu. [Ipumepsl pactpeneneHuii.
bunapHas ciy4aiiHas BeIu4rHa

23

I'eomeTpuueckoe pacnpeaeneHue.
bunomuaneHOE pacnpeneneHne

24

MareMaTnueckoe 0KMIaHUE CIIy4aliHOU
BennYuHbl. COBMECTHOE pacIpeiesieHHe
JIByX CIIy4alHbIX BEJIUYHH

25

HesaBucumsble ciryyaliHble BEJIMYHHBI.
CBolicTBa MaTEMAaTUUYECKOTO OXKUAAHHUS.
MareMaTHuecKoe 0KUAaHne ONHAPHOM
CIIy4alHOM BEJIMYHHBI

26

MatemMmaTnyeckoe OXKUgaHue
FGOMeTpI/ILIeCKOI‘O n 6I/IHOMI/IaJIBHOI‘O
pacrpeeneHuin

27

Jlucniepcus M cTaHJapTHOE OTKIIOHEHUE

28

Jucniepcust OMHAPHOM Ci1y4aiHOM
BeMYMHBI. CBONCTBA JUCTIEPCUN

29

MateMmaTtnyeckoe 0KUgaHue
HpOI/IBBeI[eHI/ISI nu I[I/ICHepCI/IH CyMMBI
HC3aBUCHUMBIX CJIy‘IaI‘/JIHI:JX BCJIIMNYMH

30

Jlucnepcusi OMHOMHAIIBHOTO
pacripenenenus. [IpakTuueckas pabora ¢




MCIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHIL
Jucnepcus u cTaHIapTHOE OTKJIOHEHHE

31 TE€OMETPUUYECKOTO paCIpeIeICHHUS. |
[IpakTuyeckas pabora c
MCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIL

32 O0001IeHrEe 1 cCUCTEMaTU3aINs 3HAHUI 1
KonTponbnas padora No2: "Ucnbiranus

33 bepnynnu. CinyyaliHble BETUYUHBI U 1
pacnpeneneHus”

34 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIIACC

Ne
n/u

Tema ypoka

KoandyecTBO 4acosB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOrimena. Teopema
Yeopimesa. Teopema beprymnmu. 3akoH
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
Yeopimesa. Teopema beprymmm. 3akoH
OOJIBIITUX YKCEeTT

HepagenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
00JIBIINX YKCe

Br1600pOUYHBIN METO]T UCCIIEIOBAHMIA

[TpakTrdeckast paboTa ¢ HCIIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUIL

I'enepasibHas COBOKYITHOCTb U CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH €
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'eHepasibHas COBOKYITHOCTb U CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukaMmu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH €
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHUE BEPOSTHOCTEH COOBITH TIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOMCTB
M3YYECHHBIX paclpeeICHHI

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOILbIO CBOMCTB
U3YUYEHHBIX pacIpeaeiIeHUN

11

[TpakTrdeckast paboTa ¢ HCIIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUII

12

IIpuMepsl HENIPEPBIBHBIX CIIy4YalHbIX
BeanYuH. OyHKIUS [IJIOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsr
3a]1a4, IPUBOIALINX K [TOKA3aTEIbHOMY H K
HOPMaJIbHOMY pacIpeieiIeHUsIM

14

@OyHKIMS IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOrO pacnpeaeacHus

15

CDYHKI_[I/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJILHOTO PACIpeIeIICHUS

16

IlocnenoBaTreabHOCTh OMHOYHBIX
HE3aBUCUMBIX coObITHi. [TpumMep 3amaun,
mpuBOAALICH K pacnpeneneHuto [lyaccona

17

[TpakTHdeckast paboTa ¢ HCIIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

18

KoBapuanus aByx ciiydyaliHbIX BEJIUYUH.
Koaddurment koppensuun

19

CoBMecTHBIC HAOMIOICHUS ABYX BEIIMYUH




20 Bri6opounsiit k03 duimenT koppensuu

71 Paznuuune Mexy TUHEMHOM CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOH CBSA3BIO

22 Jluneitnas perpeccus

3 [IpakTuyeckast paboTa ¢ UCMOIB30BaHUEM
ANEKTPOHHBIX TAOJIHII
[IpeacraBnenue TaHHBIX C TOMOIIBIO

24 TaOJIUI] ¥ TUarpamMM, OIHCcaTeIbHAS
CTaTUCTUKA

)5 OnbITHI ¢ PABHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMHU

26 Brruncnenue BeposTHOCTEH cOOBITHI C
pUMeHeHHEM (opMyT
Brruucnenue BeposTHOCTEH COOBITHH C

7 PUMEHEHHEM TpapHUECKUX METOIOB!
KOOpJAMHATHasl IpsiMasi, 1€PEBO,
JIuarpamma Jusepa

28 CiyyaliHble BEJIMYMHBI U pacCOpeIeIICHUS

29 MaremaTuuecKoe OKHIAHUE CIyYaHON
BEJIMYUHBI

30 MaremaTuuecKoe OKHIaHUE CTyYailHON
BEJINYUHBI

31 Kontponbnas padota: "BeposTHocTs 1
CTaTUCTUKA"
Brruucnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHHeM (GopMyIT U TpapruecKuX
METO/I0B

33 Brruucnenue BeposTHOCTEH cOOBITHI C




npuMeHeHHeM (GopMyIT U TpaprUecKuX
METOJI0B

CrnyualiHble BEJIMUMHBI U paclpeaeeHusl.

34 MaremaTuueckoe 0XKHUIaHue CIIydaiiHON 1
BEJIMYMHBI
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMOBI

10 KJIACC
Kon .
IPOBEPHEMOro IIpoBepsiembie NpeIMeTHbIEe Pe3yabTaThbl 0CBOEHHs 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  NOHATUAMU:  CpeqHee  apudmeTuyeckoe,  MeJIuaHa,
' HauOoJIbIlIee, HAMMEHbIIIEE 3HAYCHUE, pa3MaX MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATHIAMM: CIIy4alHBINA SKCIIEPUMEHT (OIBIT) U CiIydaiiHOe
coOBITHE, DJIEMEHTAPHOE COOBITHE (DJIIEMEHTAPHBIA HMCXOJ) CIy4aiiHOTO
6.3 ONbITa; HAXOJIUTb BEPOSITHOCTM B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YUYEHHBIX CITyYalHbIX SKCIEPUMEHTAX
Haxomute u ¢opMyaupoBaTh COOBITHS: TepeceYeHrue M OObEeIUHCHUE
6.4 TaHHBIX COOBITUH, COOBITHE, MPOTHUBOMIOJIOXKHOE ITaHHOMY COOBITHIO;
' MOJIB30BATHCA TUarpaMmaMu Ditnepa 1 GopMyIIon CII0KEHHS BEPOSITHOCTEH
MIPU PEILICHUH 3a/1a4
OnepupoBath MOHATHIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOULIBIO NPABWIA YMHOXEHHUS, C TOMOIIBIO
JIepeBa CIIy4alHOrO OIbITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MTPABMIIO YMHOKECHHUS MTPH PEIICHUH 33129
OnepupoBaTh MOHATHSIMU: UCTIBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpUS
6.7 UCIIBITaHUH, yCIIeX U HeyJada; HaXOIUTE BEPOSTHOCTH COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUM [0 MEPBOTO ycCIexa, HaXOAUTh BEPOSITHOCTH
CcOOBITHH B CEpUU UCTIBITAaHUI bepHyn
6.8 OHGpHpOBaTI: MOHATUSIMU:  Clly4yailHasi  BEJIIMYMHA,  PaCIpeesICHHue
BEPOSITHOCTEH, TuarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IPOBEPHEMOro IIpoBepsiembie NpeIMeTHbIE Pe3yabTaThbl 0CBOEHHs 0CHOBHOI
o0pa3oBaTeIbHOM NMPOIrPaAMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSATHOCTH  3HAYEHUM  CIy4allHOM  BEJIUYHUHBIIIO
pacrpeiesIeHUI0 WIH C MOMOIIbIO AUarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTHYE€CKOTO  OXUJAHUSA, IPUBOAUTH
59 IPUMEPBI TOTO, KaK MPHUMEHSIETCS MAaTEMaTUYECKOE OXKUIAHUE CIy4alHOU
BEJIMYMHBI, HAXOAUTh MAaTEMAaTUYECKOE  OXHJIAHHE 1O JAHHOMY
pacrpeneneHuio
5.3 HMmeThb npeacTaBiaeHUE 0 3aKOHE OOJIBIITUX YHCETT
54 NmMeTh peacTaBiieHue O HOPMAJIBHOM paclpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA
10 KUIACC

Kon

IIpoBepsieMblii DJIEMEHT COEePKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO0 TabauIl 1 Auarpamm. CpenHee apudmeTrndeckoe,
MeJraHa, HauOOoJbIee U HAMMEHbIIIEE 3HAYCHHUS, pa3Max, JAUCIEPCHS U CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

Cry4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxompl). BeposTHOCTh citydaifHOro coObITHSA. BIM30CTh YacTOTHIM BEPOSATHOCTH
coObITuii. Ciy4ailHble ONBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSMU

6.3

Omnepanuu  HaJx COOBITHAMHU: TepecedeHue, OOBEAWHEHHE, IMPOTUBOIOJIOKHBIC
coObITus. Jlnarpammel Diiniepa. opmyia CII0KEHUs BEPOSITHOCTEH

6.4

VcioBHass  BEpOSITHOCTb. YMHOXKEHME  BeposiTHOCTed. JlepeBo  ciiy4allHOTO
sKkcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KoMmOunaropHoe mpaBmwio ymHOXeHHs. IlepectaHoBkum u  (daktopuan. Ywcmo
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6maoma HeioTona

6.6

bunapHplii ciaywailHbIi ONBIT (UCHBITaHUE), ycnmex U Heynada. HesaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHMM 70 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum

6.7

Crnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHOcTed. JlMarpamMma pacipeleneHHUs.
[Tpumepsl pacnipesieneHui, B TOM YHUCIIe FEOMETPUYECKOeH OMHOMHAIIBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHMS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MAaTEMaTHYECKOE OXHJIaHUE,
JUCIIEPCUSl U CTaHAAPTHOE OTKJIOHEHHE. [Ipumepsl MpUMEHEHHsT MAaTeMaTU4eCKOro
OKUJAaHMs, B TOM 4YHCIE B 3aJa4ax M3 IMOBCEAHEBHOM XM3HU. MareMaTrmdeckoe
OXKHUJaHue OMHApHOI CiydailHON BeIMYMHBL. MaTeMaTHUeCcKoe OXHIAHHE CYyMMbI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKoe 0KMIaHUE U JUCIIEPCUS FEOMETPUUECKOIO 1
OMHOMMAJIBHOTO pacrpeieieHui

5.2

3akoH OOJBIIUX YHUCEN U €ro Pojib B HayKe, Mpupojae U odimiecTtBe. BribopouHbrit
METO/]I UCCIICIOBAHUI

5.3

IIpuMepsl  HENPEpBIBHBIX  Clly4alHbIX  BeJWYuH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaadu, NPUBOAAIIME K HOPMaJIbHOMY pacnpezeneHuto. [lonsarue o
HOPMAaJIbHOM pacIpeelICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NPOBEPSIEMOI0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero o0o1ero
TpeOoBaHus o0pa3oBaHust

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHHS 3a/ad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATHUSAMH: OIpEIeNCHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUY;
IPOBOJNTH JI0KAa3aTEIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
1 JOTMYECKYI0  TPaBHJIBHOCTh  PAcCyXJIEHHWIl; yMEHHE OIepHpOBAThH
HOHSATHSMHI: MHOXKECTBO, TOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMHU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX NMPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeJIbIM IOKa3aTesieM, KOpeHb HaTypallbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKa3aTeleM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHO)XECTBA HATypaJbHBIX, MEJNbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 Yrces; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00Iuit
JIeTUTeNh W HauMeHbllee oOmmee KpaTHoe, anroputM EBkimmpma mpu
pelIeHNH 3a7a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHUCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHIE 3HAYCHUH U TpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  IOHATHUSMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YyObIBarollas TIeOMETpUYecKas IPOrPecCHus;
YMEHHE 3a/1aBaTh II0CJIEJOBAaTEIIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W  aApPryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajreOpauyeckas); yMeETb
IPOM3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOANUTH MPUMEPHI MCIIOJIb30BAaHMS KOMITJIEKCHBIX YKCEN; ONEPUPOBAThH
HNOHATUSAMM:  MaTpuua 2x2 u  3%x3, omnpeaenuTenb  MaTpHLb,

FEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MNOHATHSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
MOKa3aTelbHbIC, CTENEHHBbIC, JIOTAapU(PMUUIECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHE OIEpUPOBATH
HOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUM M HEPABEHCTB, PABHOCHJIBHOCTH
ypaBHEHUN, HEPABEHCTB M CHCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOLIBIO pA3JIMYHBIX MNPUEMOB; pEIIATH
yYpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C M[apaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHUS MAaTeMaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTH (DYHKIUH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOOJbIlee W HAUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEephIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas M BTOpas MPOW3BOAHASA (DYHKIMH, F€OMETPUYECKUN U
bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeAeIEHHBIN
UHTETpajl; YMEHHE HaxOAMThb AaCUMNTOTHI Tpaduka (YHKIHUH; yMEHHE
BBIUUCIISITH ~ MPOW3BOJHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIHMW; yMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKIHA,
HaXOIUTh HAWOONBIINE W HAaWMEHBINIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTHYecKOro
aHalM3a; MPHUMEHATh TPOHM3BOTHYIO [UISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia; HNpUBOAWUTL HNPUMCEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (QyHKIHS,
KOMIO3UIUS (DyHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTu4yHas (QYHKIHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIHA, TPUTOHOMETPUUYECKHUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuydeckas (PYHKIIMH; YMEHHE CTPOUTh TpaduKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIMOJb30BaTh TPapUKH Ul W3y4EHUsS MPOLECCOB M 3aBUCUMOCTEH, Ipu
peleHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPEalbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpapuKH (QPYHKIUH [UIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOpPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJa4dl pa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOIICHTHI, JOJU W YacTH, Ha JBWKEHHE, PabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(GbUHaHCaMM); COCTaBJIATh BBIPAKEHHS, ypaBHCHHUS, HEPABEHCTBA W HX
CHUCTEMBbl MO YCJIOBUIO 3aJlayd, HUCCIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TPABAONOAOOHOCTh PE3YIbTATOB; yMEHHE MOICIUPOBATH
peanbHble CUTyallud Ha $S3bIKE MATEMAaTHKHU; COCTaBIIATH BBIPAXKCHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBUIO 3aJ1a4H, UCCIIEIOBATh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpelHEe apupMETHYECKOe, MEIAHaHa,
HauOOJIbIIIee U HAUMEHBIIICEe 3HAUCHUS, pa3Max, JUCIICPCHUs, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTPaXXarollyt0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATh
uHPOPMAIIMIO ¢ TIOMOIIBIO TAOMWI[] W JHarpaMM; HCCIIEIOBaTh
CTaTUCTUYECCKHUE HOaHHbIC, B TOM YHCIIC C HpI/IMeHeHI/IeM Fpaq)I/I‘IeCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; IpaMUECKU MCCIIEC0BATh COBMECTHBIC

HaOJIIOICHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OnepupoBaTh IMOHATUAMU: CIy4alHBIA OINBIT M CIIy4alHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKCHHS W YMHOXCHHUS BEPOSATHOCTEH, (OPMYIy IOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTUYeCKOe OKUAAaHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydallHOW  BEJMYMHBI, (YHKIMHU  paclpelesieHus: U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/IieHni; yMEHUe
UCTIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeieHUN I pelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHU; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OoJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOWHATOpHBIE (aKThl U PaCcCyKICHUS Ul PEIICHUs 3a]ad; OI[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATh BEPOSTHOCTHYIO MOJEND U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIa, JIOCKUI yroil, IByTpaHHbIN
yroJ, TpEXTPAHHBIA YTroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEHIUKYJSIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MNpsSMbIMHU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHhe OT TOYKM JI0 IIJIOCKOCTH, PAcCTOSHUE MEXAY HPSIMbIMH,
paccTOsTHUE MEX]y IUJIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 u3ydeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TIOHATUA U BEJIIWYUH, pPEellaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, Napaenenurne], npu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlleHMs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMUBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM Kyoa,
NPSMOYTOJIBHOTO Mapajuleenunea, HHPaMUAIbI, HPU3MBI, HIMHApA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHMS KOHyca M LMIMHIPA,

napamiCiIibHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAIlleHUs, UX CEUEHHUS, B TOM YHCJI€ C MTOMOIIBIO AJIEKTPOHHBIX CPEJCTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpEAeeHUsI H3y4YaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaxX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATHE HEOOXOIUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

YMeHue onepupoBaTh TOHSATHUSMH: JBW)KEHHE B  IMPOCTPAHCTBE,
HapauieJIbHBI MEPeHOC, CHMMETPUsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOMO00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYPHI, B TOM YHCJIEC B IPHUPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh FT€OMETPHYCCKHE OTHOLICHUS MIPU
pelIeHnH 3alad; HAXOJHWTh TI'COMETPHYCCKUE BEIMYMHBI (IUIMHA, YTOII,
Ionaas, 00bEM) MpH PelICHUH 3a7ad U3 JAPYTHX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHUE BBIYHUCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroy, IIOMAab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIe (GOPMYJIBI ¥ METOIbI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUIoaas chepsl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  MApajUIeieNuea, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP

12

YMeHue ornepupoBaTh MOHATUSIMU: MPAMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha 4YHUCIO, Pa3lioKeHHWE BEKTOpa Mo 0a3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHUE HCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISL peIIeHUs TeOMETPUUYECKUX 3aa4 U 331a4 APYTruX y4eOHbIX IPEIMETOB

13

YMenue BI:.I6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3ala4n; TIOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUCHHH INPUPOJHBIX H O6H_ICCTBGHHBIX
nmponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUC MMPHUBOJUTH IMPUMCPBI MaTEMATUYCCKHUX

OTKPBITUIA POCCUICKON U MUPOBOM MAaTeMAaTUYECKOW HAYKH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOoCTH HEIbIX YUCE
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOHM, MPOLEHTHI,
’ OCCKOHEYHBIE TTEPUOANIECKUE APOOH
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIIECHU. JHencreus c
. apupMeTHIeCKUMHU KOPHSIMH HaTypalbHON CTETIEHH
14 Crenenp ¢ 1enbiM mokazareneM. CTeneHb € palMOHAJIbHBIM IIOKa3aTelsieM.
' CaoiicTBa cTenEHN
Ls CuHyc, KOCMHYC M TaHIEHC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIOBOT0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaabHBIEC JTOTApU(MBI
JetictBurenbHple 4ucia. ApuMeTHUYECKHe omeparuu ¢ JICHCTBUTEIbHBIMU
1.7 gucnamu. [lpuOnmk€HHBIC BBIYHMCICHUS, TpaBHUiIa OKPYTJICHUS, MPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUM
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 poOHO-palIMOHATILHBIC YPAaBHEHHS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronHomeTpudyeckre ypaBHEHUS
24 [TokazaTenbHbIC U JOoTapUDMUUECKIE YPABHEHUS
2.5 Ilenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppannonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckrue HEPaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUU. OnpeenuTellb MaTPULIbI
3 OyHKINUH U TpaPUKH




OyHk1ws, cnocodbl 3amanus Gyakuuu. ['paduk ¢ynknun. Bzanmao obpartHbie

> ¢yukuuu. YétHele n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKIMI
O6nacth ompeneneHuss U MHOXKECTBO 3HaueHWH (yHkmuu. Hymn Qyskiumm.
39 [TIpoMeXKyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcumMyMbl 1 MUHUMYMBI (pyHKIMH. HamOonbpiiee m HauMeHbIIee 3HAUYCHHUE
(GYHKIIMN Ha TPOMEKYTKE
33 CreneHHas (QyHKIUS ¢ HaTypaJdbHBIM W IEJBIM IOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS n-Ol CTEIIEHU
34 Tpuronomerpuyeckue GyHKIUH, HX CBOMCTBA U IpaduKu
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIIUH, UX CBOWCTBA U IpaduKu
36 Touku paspsiBa. AcuMOToThl TpadukoB (QyHKiui. CBoiicTBa (HyHKIHIH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [ocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS TOCIEI0BATEILHOCTEH
33 Apudmerndeckass M reoMeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
IIPOIICHTOB
4 Hauana MmaTreMaTH4eCcKOro aHaJm3a
4.1 [TpousBoanas pyukiuu. [Ipon3BoHBIE 2JIEMEHTApHBIX (PYHKITAN
[IpumeHneHrne TPOW3BOMHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxosjaeHne HauOoNbIIero ¥ HaMMEHBIIETO 3HA4YeHUs (pyHKIHH
Ha OTpe3Ke
4.3 [TepBooOpa3znas. UaTerpan
5 MHOKeCTBa ¥ JIOTHKA
5.1 MHO3k€eCTBO, onepaluy HaJl MHOKeCcTBaMH. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BepoaTHOCTb U CTATUCTHKA
6.1 OnucarenbHas CTaTHCTUKA
6.2 BeposTHOCTE
6.3 Komb6unaropuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS
7.5 KoOpaMHAThl U BEKTOPBI




