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IMNOACHHUTEJIBHASA 3AIINCKA

VYyeOuslii Kypc «BeposSTHOCT W CTAaTUCTHUKA» YriayOJE€HHOTO YpOBHS
SBIISICTCS TMPOJOJDKCHHEM ¢ pPa3BUTHEM OJHOMMEHHOTO yd4eOHOro Kypca
yrayOnEHHOTO YPOBHS Ha YPOBHE CpeHero oOuiero oOpazoBaHus. Y4eOHBINA Kype
npeaHasHavyeH Juisi GopMUPOBaHUS Y 00YyHArOIIUXCSI CTATUCTUYECKON KYJIBTYPhI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEW KaK MaTEMaTHUYECKOTO MHCTPYMEHTA s
W3YUYCHUsI CIIy4alHBIX COOBITUM, BEIMYMH U TporieccoB. Ilpu u3ydeHum Kypca
oOoram@arwTcss MOpPeICTaBIeHUs OO0YyYarolUXCcs O METOJax HCCIEIOBaHUs
U3MEHYMBOTO MHUpA, pa3BUBAeTCd IOHHMaHUWE 3HAUYUMOCTH M  OOUIHOCTH
MaTeMaTUYECKHX METOJOB IMO3HAHUS KaK HEOTHEMJIEMON YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUSI.

Copepxanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeIyieHue 3HaHUM,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXIY
HUMH Ha BaKHBIX NPHUMEpPaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0yyarommxcs J0JKHO ¢hopMUpOBaThCs MPEACTaBICHUE O
HauOoJiee ynoTpeOUTEIbHBIX U OOIINX MATEMATHYECKUX MOJIEIISAX, UCIOIb3yEMBIX
JUIsL  OMHMCAHWSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIHYHUH,
HOTPEIIHOCTE B pa3iMyHbIE pPOJAa H3MEPEHUsSX, IIUTEIBHOCTH O€30TKa3HOMN
paboThI TEXHUYECKUX YCTPONUCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MPOIIECCOB
B oOmiecTBe. YUeOHbIH Kypc sBiseTcss 0a30il 1Jii OCBOEHHUSI BEPOSITHOCTHO-
CTaTUCTHYECKUX METOJ0B, HEOOXOJUMBIX CIELUATUCTAM HE TOJbKO MHKEHEPHBIX
CIELUAIIBHOCTEW, HO TaKXKE COLMAIBHBIX M IICUXOJIOTHYECKUX, IOCKOJIbKY
COBPEMEHHbBIC OOIIECTBEHHbIE HAYKW B 3HAUUTEIHLHON MEpe HUCIOIB3YIOT armapar
aHanu3a OOJBIIUX JaHHBIX. lleHTpalibHyl0 dYacTh y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHa OOJBIIMX 4YKcesl — (YyHAAMEHTAIBHOIO 3aKOHAa MIPUPOJBI,
MMEIOILET0 MATEMATHYECKYI0 (POPMATTU3ALIMIO.

B cooTBeTrcTBMM C yKa3aHHbIMM LEISIMH B CTPYKType YYEOHOro Kypca
«BepoATHOCT, M CTAaTUCTUKA» HA YriayOJEHHOM YpPOBHE BBIJICIIEHBI OCHOBHBIE
coziepkarenibuble TUHUM: «CityyaiiHble COOBITHS M BEpOSITHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

[ToMUMO OCHOBHBIX JUHUH B y4€OHBII KypC BKJIIOYEHBI 3JEMEHTHI TEOPHUH
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC MJSi TOJTHOLEHHOTO OCBOCHHUS
MaTepuaiia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Copepxanune suHMM «CioydaiiHble COOBITHSI U BEPOSITHOCTU»  CIIY>KHT
OCHOBOW Jisi (hOPMHUPOBAHUS TPENICTABICHUN O PaCHpeeTICHUU BEPOSTHOCTEH
MEK1y 3HAUCHUSIMU CIIyYalHbIX BEJIMUYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIBbHOU
JIMHUY 3aHUMAET U3yUYEHHUE TEOMETPUUYECKOTO U OMHOMHUAIBHOTO paclpeiesieHul 1



3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIIOTaMU — MOKA3aTEeIbHBIM U HOPMaJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIIyYalHbIMU BEJIMYMHAMU H
pacmpeniesieHusIMH, aKIEHTUPYIOT BHUMAHUE OOYYaIOIIMXCS Ha OIUCAHUU W
M3YUYCHUM CIyYalHBIX SBJICHUM C TOMOIIBIO HEMpephIBHBIX (yHKIUMHA. OCHOBHOE
BHUMAaHUE YEISIETCS M0Ka3aTeIbHOMY U HOPMAJIbHOMY PacpeICIICHUSIM.

B yue6HOM Kypce mpeaycMaTpuBaeTcs 03HAaKOMHUTEIBHOE HM3YyUYEHUE CBSI3H
MEXIy CIy4YalHbIMH BEJIMYMHAMU W OIKCAHUE HJTOW CBSA3M C IOMOIIBIO
Kod(ppuLMeHTa KOPPEJSIIIUM U €ro BBIOOPOYHOTO aHajora. IJTH DJIEMEHTHI
COJIEpKaHMsI Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUs, U3YUYCHHYIO HA YPOBHE
OCHOBHOTO 001ero oOpa3oBaHWs, © BO MHOTOM OIHUPAIOTCS HAa CBEICHUS W3
KypCOB alTeOpbl 1 TEOMETPHUH.

Emé oamH »dneMeHT  colepXkaHusd, KOTOpPbIA  Mpeajaraercs  Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEIOBATEIBLHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeiesieHuEM
BEPOSITHOCTEH KOJMYECTBA TAKMX COOBITUH HOCHUT Pa3BUBAIOIIMKA XapakTep U
SBIIETCS AKTyaJbHBIM Uil OYIyIIMX aOUTYpPHEHTOB, MOCTYHAIOIIUX Ha y4eOHbIE
CHEIUAIbHOCTH, CBSI3aHHBIE C OOIINECTBEHHBIMU HAayKaMH, TIICUXOJOTHEH U
yIpaBJIECHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP M cCTaTHCTHKa» Ha
yrIIyOJI€eHHOM ypoBHE oTBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B
Henento), B 11 kinacce — 34 gaca (1 yac B HeIel0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, csa3ubIil rpad, myTH B rpade: mukisl u nenu. CteneHsb (BaIEHTHOCTH)
BepinHbL. ['padbl Ha iockocTu. JlepeBbs.

Cry4aitHble SKCIIEPUMEHTHI (OTBIThI) M CIyYailHble COOBITHS. DJIEeMEHTapHbIC
coObITUs (Mcxonbl). BeposTHOCTH cinydailHOro coObITusi. Bau3ocTh 4acToThl U
BeposiTHOCTU ~ coObITHil.  Ciy4aifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECeUCHUE, 00beTMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. Juarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEM.

VYcnoBHass BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEW. [lepeBo ciryyallHOTro
skcniepumenTa. Gopmyia nosHoM BeposstHOCTH. Popmyna balieca. He3aBucumsie
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCHIBITAHUE), YCIIEX U Heyaada. HezaBucumele
ucnbiTannst. Cepus HE3aBUCHMBIX UCIIBITAHUN 10 IEepBOro ycrexa. IlepecranoBku
u (Qakropuan. Yucno coueranuii. Tpeyrompauk [lackans. ®dopmyna OuHOMA
Hprorona.

Cepust He3aBUCHMBIX ucnbITaHUKd bepuymnu. CrydaiiHelid  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas  BenmuuHa. Pacnpenenenune  BeposATHOcTed.  [[marpamma
pacnpenenenusd. Onepanuu HaJl CIydYallHbIMU BeTMYMHaMH. buHapHas ciiyyaliHas
BennuuHA. [lpumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPHUYECKOE U
OMHOMMAJIBHOE.

CoBMECTHOE pachnpelesieHHe [BYX CIy4alHbIX BeauuuH. He3aBucumble
CIIy4YaillHble BEJIMYMHBL.MaTeMaTH4ecKoe OXHUAAHUE CIYYahHOM BEIWYHHBI
(pacnpenenenusi). Ilpumepsl  NPUMEHEHUST  MATEMaTUYECKOTO  OKHJAHUS
(ctpaxoBaHmMe, JoTepes). MaremaTHueckoe OXXHJIaHWE OWHAPHOW Ciy4dailHOM
BEJIMYMHBI. MaremMaTU4ecKoe OXHUJIAHUE CYMMbI  CIIyYallHbIX  BEJIWYHH.
MaremaTtnueckoe OKHJIAHHE r€OMETPUYECKOTO " OMHOMHUAIILHOTO
pacInpeeeHUN.

Jucnepcus W CTaHAZAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYHHBI
(pactipenenenus). Jucnepcust OuHapHO# ciayyailHON BeNTWYUHBL. MaTemMaTH4ecKoe
OXXMJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W cTaHAApPTHOE  OTKJIOHEHHME  OMHOMHUAILHOTO
pacnpenenenud. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOrO
pacnupeneneHusl.

11 KVIACC



HepasenctBo YeoOpiméBa. Teopema YUeoOsméra. Teopema bepnyinu. 3akoH
Oonpmmx  uucen.  BpiOOpouHbIi  MeTOA ~— uccienoBaHuMid.  BribopouHbie
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka NpOCTEUIINX TUNIOTES C TOMOLIBIO U3YUEHHBIX PACIIPEIEICHUN.

HenpepsiBHble cay4aiiHble Benu4yuHbl. [lpumepepl. DyHKIMA IIIOTHOCTH
BEPOSATHOCTH pacmupenesieHus. PaBHOMepHOEe paclpelneneHne M ero CBOMCTBA.
3ajauu, NpUBOASIINE K ITOKA3aTEIbHOMY PAacHpeeieHUI0. 3a1aun, MPUBOISAIINE K
HOPMaJIbHOMY pacIpeeneHuro. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pachpeaeneHus, PyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO
pactpenenenus. PyHKIMA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEIECTICHNUS.

[TocenoBaTeNbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3axayw,
IIpUBOJAIIME K pacnpeneneHuro Ilyaccona.

KoBapmarnus nByx ciydaiHbiXx BenuuuH. KoadduiumeHt muHeHHOM
koppensitud.  CoBMecCTHble  HAOMIOACHUS  JBYX  BEIUYHMH. BbIOOpOUYHBIN
Ko3(ppunueHT Koppendanuu. Paznuune Mexay JTUHEWMHOW CBA3BIO M MPUYHHHO-
CJIECTBEHHOU CBSA3bI0. JIMHENHAs perpeccus, METOJl HAMMEHBIINX KBaPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YTJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHHCKOrO  OOINEeCTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
NporeAyp TPakKIaHCKOTO o0ImecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) IaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BaHUE OTHUX JOCTHKEHHUM B JAPYrUX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Haponaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUW HAyKU M JICATEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3¢cTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]]a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHUSA:

chOPMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEeMaTUUYECKHWE 3HaHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBbIO (3I0pOBOE€ MUTaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, PETyJspHas (uU3NUecKasi akTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JIESITEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pealn3oBbIBaTH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U



caMOoOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUUECKUX 3a]lad MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
CpeIlbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHISCKUX MPOOIeM, OPUCHTAIIHS
HAa TPUMEHEHHE MAaTeMAaTHUYeCKHX 3HAHWM JUIsl penieHus 3a7ad B 00JiacTu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW U  OOIIECTBEHHOW  MPAKTUKH, T[OHHUMaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW MesITeIbHOCTH, ATAaloB €&
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOW Kak CpEeACTBOM TMO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBIIATh MMPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
oTnpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, EIMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh CMmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOASIMIUA € y4€ToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



WCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMAaTHYECKOro 00bEKTa, SBJICHUS, IpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH ACHUIINTHI HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIHIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITEJILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeassMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAY PEIICHMS 3a/auu,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUsl, COIMOCTABIATh CBOU CYXKACHUS C CYXJICHUSIMHU JPYTUX YUYaCTHHKOB
Juanora, oOHapyKUBaTh Pa3W4yue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpATh (PopMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO pElIEHUs C
y4E€TOM MMEIOIIUXCS PECypPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJCTh
cnoco0aMu CcaMONPOBEPKU, CAMOKOHTPOJSL Mpolecca M pe3ysbTaTa PpEIICHHS
MaTeMaTU4YeCKON 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh W HMCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI palboOT, JOrOBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTaT pPadoTHI,
000011aTs MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX Gopmax paboTel (0OCyxkaeHMS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMb» W UWHBIE), BBINOJIHATH CBOIO 4YacTb pabOThl H
KOOPJAVUHUPOBATh CBOW JACHCTBHUS C JPYTMMH YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

CBOOOJTHO OIEpUpOBaTh MOHATUSAMU: Tpad, Mmiuockuil rpad, CBSI3HBIN rpad,
nyTb B rpade, uemnb, ILUKJ, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOro
DKCIIEPUMEHTA;

CBOOOJIHO OMNEPUPOBATh MOHATHSAMH: CIy4YalHBIM SKCIEPUMEHT (OIIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN UCXO/)
CIIy4ailHOTO  OMbITAa, HAXOJWUTb BEPOSITHOCTH COOBITMM B  OMNbBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaxXOAUTh U (POPMYIHPOBATH COOBITUSA: MEpeceueHue, 00bEIMHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JHArpaMMbI
Diinepa, KOOPAUHATHYIO MPSMYIO JJIsl PElIeHUs 3a/ad, Mojab30BaThes (popmyioi
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOSATHOCTEH ABYX U TPEX CIydailHbIX COOBITHIA;



ONEpPUPOBATH  MOHATUSAMM: YCIOBHAs  BEPOATHOCTb,  YMHOKCHHE
BEPOSATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI C TOMOIIBIO MpaBuja YMHOXKEHHS, JepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYINy MOJTHOW BEPOATHOCTH, (HOpPMYITy
baiieca npu pelieHun 3aa4, ONpeaeNsiTh HE3aBUCUMOCTh COOBITUN MO (opMyIie U
10 OpraHM3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh W3y4YeHHble KOMOMHATOpHBbIE (OPMYJBI ISl NEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPHUH BEPOSTHOCTEM;

CBOOOJHO  OMNEpUPOBaTh MOHATHSAMHU: OWHApPHBIA  CIy4YalHBIA  OIBIT
(ucnblTaHue), ycliex M HeyJada, HE3aBUCHMbIE HWCIBITAHMS, CEpUs HCIBITaHUM,
HaXOJUThb BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN J0 NEPBOrO ycrexa, B
CepUM WCIBITAaHUN bepHyJIH, B OMBITE, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOHN COBOKYITHOCTH;

CBOOOJHO OINEPUPOBATH MOHATHIMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEpOATHOCTEW, JuarpaMMa pachpeleleHus, OuHapHas ciy4ailHas BeJIUYMHA,
reoMeTpudecKkoe, OMHOMUATILHOE pacIpeiesieHue;

ONEPUPOBATH TOHATUSAMHU: COBMECTHOE pACIpPEIEIECHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOI'O PACIPEEICHUS JBYX CIy4dailHBbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXI0M BEIUYMHBI, ONPEICICHUS
HE3aBUCHMOCTH  CIy4YallHbIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTUYECKOTO OXKUIAHUS CIy4YailHOW BEJMYMHBI (pacripeneieHus ), IpUMEHTh
CBOMCTBAa MAaTE€MATHUYECKOIO OKHUJAHWS IIPpU PEUIEHUWU 3a7ad, BBIYHUCIATH
MaTEMaTUYECKOE 0KUIaHHEe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacupeIeeHH;
CBOOOJIHO OMNEPUpPOBATh TMOHATHUSMHU: JHUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATh CBOMCTBA JUCIEPCUU CIYYAWHOW BEIWYHHBI
(pacnpeneneHusl) MpU PELIEHUH 3a/1ay, BBIYUCIATH AMCIEPCUI0 M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/ieIeHUH.

K xoniy 11 kiacca oOyyaronuiicst Hay4uTCs:

BBIYHCIIATh BEBIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHUBATH
XapaKTepPUCTUKN TEHEpPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapaktepuctukaMm. OLeHUBaTh BEPOATHOCTU COOBITHM M MPOBEPSATH MpPOCTEHIINE
CTaTUCTUYECKUE TUNIOTESBI, NOJIb3YSACh H3YUEHHBIMU PACIPEACICHUSIMY;

NPUBOAUTH  TNPUMEPHl  3a4ad, NPUBOJAIIMX K  IOKA3aTEeJIbHOMY
paclpeneneHuro, 3a1ad, NOPUBOIAALIIMX K HOPMAJbHOMY PacCIpEICIICHUIO.
OmnepupoBaTh NOHATUAMU: (YHKLUHUS IUIOTHOCTH BEPOSITHOCTU TMOKA3aTENIbHOTO
pacnpeneneHus, QyHKIUS MIOTHOCTA BEPOSATHOCTH HOPMAJILHOTO pacIpeiesieHus,
(GyHKUMS TUIOTHOCTM W CBOWMCTBA HOPMAJIBHOTO PpacCHpeAesICeHUs ;ONpPEeaesTh
Kod(hPHUIMEHT TUHEHHON KOPPETSAIUU, BBIOOPOUHBIN KOIPDUITUESHT KOPPEIISAIINH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

DneMeHTs! Teopuu rpados
CrnyualiHbl€ OIIBITHI, CITy4aliHble COOBITHS U

BEPOSITHOCTH COOBITUIA

Onepanuu HaJ MHOKECTBAaMU U
coObrTrsimu. CloskeHre U YMHOXKEHHE
BEpPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTD.
He3zaBucumblie coOBITHS

ONEeMEHTHI KOM6I/IHaT0pI/IKI/I

Cepu nocie1oBaTeNIbHbIX UCIIBITAHUH.
Ucneiranus bepnymmum. CioyuaiiHbiii BbIOOD
13 KOHEYHON COBOKYITHOCTH

Cry4aiiHble BEJIMYMHBI U PacIpe/ieICHHs

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

14
34

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

3aK0H OOJIBIINX YHCEIT
DJ1eMEHTHI MATEMATUYECKOU CTATUCTUKHU

HenpepbiBHBIE CllyyaliHbIE BEJIMYUHBI
(pacmipenenenus), MoKa3aTeabHOE U
HOpPMAaJIbHOE pacIpeaeIcHus

Pacnpenenenue Ilyaccona
CBs13p MEXy CITy4yallHBIMH BETMYMHAMU

O00011eHNe U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

11
34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosamnuecTBo yacos JIeKTPOHHbIE
Jlara uudposbie
Ne ni/mm Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

I'pad, cBsa3HbIl Tpad, npeacTaBiacHUE 1

3aJja4uM ¢ MOMOIIbIO Tpada

Crenensp (BaJIeHTHOCTD) BeplUuHBL. ITyTh 1

B rpade. Llenu u nukibl

I'padsl Ha miockocTu. [lepeBo 1

cnyqaﬁHoro 9KCIICPUMCHTA

CiyuaitHble SKCTIEPUMEHTBI (OTIBITHI) U
Clly4aiHbIe COOBITHS. DJIeMEHTapHbIC 1
cOOBITHS (MCXOBI)

BeposiTHOCTB CitydaltHOTO COOBITHSI.
BepositTHoCTH COOBITHI B OTIBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB CityyaltHOTO COOBITHSI.
BeposiTHoCTH COOBITHIT B OTIBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMH

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. @opMmyia CI0KEHUS
BEPOATHOCTEM



10

11

12

13

14

15

16

17

18

19

Y ciioBHas BEPOATHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOpMyJIa yCIIOBHOM
BEPOATHOCTH

YcnoBHasA BEPOSTHOCTb. Y MHOYKEHHUE
BeposiTHOCTEN. DOpMyJIa yCIOBHOU
BEPOSITHOCTH

dopmyJia MOJTHON BEPOATHOCTH

®opwmyia baiieca. HezaBucumbie
COOBITHS

KomOuHaTopHOE MpaBUIO0 YMHOKEHHUSL.
[TepecTanoBku U pakTopuan

Yucno couerannid. TpeyroJbHUK
[Tackans

®opmyna ouHoma HeroToHa

Kontponbnast padora Nel: "I'padswi,
BEPOSITHOCTH, MHOXKECTBA,
KoMOuHaTOpHKa"

buHapHBII City4aliHBIN OIBIT
(ucmpITaHKE), yCTIEX U HEYyaaua.
HesaBucumeblie ucneitanus. Cepust
HE3aBUCUMBIX UCTIBITAHUHN JI0 IEPBOTO
ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUN J10
IIEPBOrO ycrexa

Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymum

Ciy4aiiHblif BBIOOP U3 KOHEUHOM
COBOKYITHOCTH



20

21

22

23

24

25

26

27

28

29

30

[TpakTuyeckas pabora c
MCTIOJIb30BAHUEM SJIEKTPOHHBIX TAOIHII

Cnyuaiinas BenuuuHa. Pacnpenenenue
BEpOATHOCTEN. [Jnarpamma
pacnpeeseHus

Onepauuu Haj cay4yalHbIMU
BennurHaMu. [IpumMepsl pacnpeneneHuii.
bunapnas ciyyaiinasi BeuuuHa

I'eomerprueckoe pacnpenencHue.
bunomuaneHOE pacnpeneeHue

MaremaTuyecKoe OKHUIAHUE CITYyYaHON
BeNMYUHBI. COBMECTHOE pacIpeiesieHHe
JIBYX CIyYallHBIX BEJIMYHH

HeszaBucumeble ciydaiiHble BETUYHHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKHUIAHNUS.
MaremaTHueckoe oKuaHue OMHapHOU
CIIy4alilHO! BEJIUYUHBI

MatemaTnueckoe OXKHUIaHnue
reoMEeTPHUECKOro 1 OMHOMHUAIBHOTO
pacrpeneseHun

Hucniepcust u cTaHAapTHOE OTKIIOHCHHE

Jucnepcus OMHapHOI cydaiiHOM
BeMYMHBI. CBOWCTBA JUCTIEPCHA
Marematuueckoe 0XXuaaHue

MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HC3aBUCHUMBIX CHy‘IafIHBIX BCINYHNH

Jucnepcust GMHOMHAIBHOTO
pacrpenenenus. [Ipaktuueckas padbota ¢



HCIOJIb30BAHUCM 3JICKTPOHHBIX T8.6JII/II_I

I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHUC
reOMETPHUICCKOIro pacIipeaciiCHus. .

31
[TpakTuyeckas pabora ¢
UCIIOJIb30BAHUEM AJICKTPOHHBIX TAOJHII
32 O000111IeHrEe B CHCTEMAaTH3aIIMs 3HAHUI
KonTponbaas padota Ne2: "UcnbiTranus
33 bepuymmm. CrydaiiHbie BETUYHHBI U
pacrnpeneneHus”
34 O00011eHNEe U cUCTEMAaTH3AllNs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34



11 KUIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypenI

Hepasencto Yebnimena. Teopema
Yeorpimena. Teopema beprysum. 3akoH 1
OO0JIBILINX YUCE

Hepasencro YeoOnimena. Teopema
Yeorpimena. Teopema bepnysum. 3akoH 1
OOJBITNX YHCETT

HepasenctBo YeObimena. Teopema
Yeonimena. Teopema bepnysum. 3akon 1
OO0JIBILINX YUCE

Br100pouHBIi METO] MCCIIETOBAHUMA 1

[TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
ANIEKTPOHHBIX TaOJIHUIL

I'eHepasibHast COBOKYITHOCTb U CITy4aiiHast

BbIOOpPKA. 3HAKOMCTBO € BEIOOPOYHBIMU
xapaktepucTukaMu. OLeHKa CPEeTHETO U 1
JUCTIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTD U Clly4yanHas

BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OIeHKa CPETHETO U 1
JUCIIEPCUN TEHEPAIBHON COBOKYITHOCTH C
IIOMOILBIO BEIOOPOUYHBIX XapaKTEPUCTHK



10

11

12

13

14

15

16

17

18

19

OreHuBaHUE BEPOSTHOCTEH COOBITHH TIO
BEIOOPKE

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YUYEHHBIX pacupeneeHui
Craructuueckas runoresa. [IpoBepka

MPOCTEHIINX TUIIOTE3 C IOMOLIBIO CBOICTB
M3YYEHHBIX pacrpeesieHui

[IpakTuueckas paboTa ¢ HCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHUIT

[Tpumepsl HETIPEPHIBHBIX CITyYalHbIX
BeMYMH. OYHKIUS TIIOTHOCTH
BEPOATHOCTH

PaBHOoMepHOe pacnipenenenue. [Ipumepsr
3ajiay, MPUBOJAIINX K [TOKa3aTeIbHOMY U K
HOpPMaJIbHOMY pacripe/lelIeHUsIM

@OyHKIHS MIIOTHOCTH BEPOSATHOCTH
MOKAa3aTeIbHOTO paclpeaeeHUs

@OyHKIHS MIIOTHOCTH BEPOSATHOCTH
HOPMAaJIbHOTO paclpeaeaeHus

ITocnenoBaTenbHOCTh ONMHOYHBIX
HE3aBUCUMBIX coObITHH. [Tpumep 3anaun,
IpUBOIALICH K pacnpenencHuro [lyaccona

HpaKTI/I‘{CCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
SJICKTPOHHBIX Ta6J'II/II_[

KoBapranus 1ByX ciry4allHbIX BEJIMYMH.
KoaddumumenT xoppensiun

CoBMecTHBIC HAOMIOICHUS IBYX BEIINYHH



20

21

22

23

24

25

26

27

28

29

30

31

32

33

Bri6opounslii k03 punmeHT Koppensuu
Paznuuue Mexy TMHEHMHOU CBA3BIO U
MIPUYHUHHO-CJIEICTBEHHO CBS3bIO
JIunelinas perpeccust

[TpakTrdeckasi paboTa ¢ UCIIOJIb30BAHUEM
AIIEKTPOHHBIX TAOIHIL

[IpeacraBieHne TaHHBIX C TTOMOIIBIO
Ta0JIML ¥ TUarpaMM, OolucaTeIbHas
CTaTHCTHKA

OnbITHI ¢ pABHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUSIMHU
Brruncnenmue BeposTHOCTEN COOBITHI C
npuUMeHEeHneM (HopMyII

Brruucienue BeposSTHOCTEH COOBITHH €
MpUMEHEeHHEM TpaUIecKuX METO/I0B:
KOOpPJIMHATHAsS IpsAMasi, IEPEBO,
auarpamma Jumepa

Cry4aiiHble BETMYUHBI U PaCIIPEIEIICHUS

MaremaTuyecKoe OKHUIAHUE CIYyYANHON
BEJIMYHHBI

MaremaTrnuecKoe OKUIAHUE CITyYaHON
BEJINYHHBI

Kontponbnas padota: "BeposTHocTs 1
cratucTtuka'

Brruuciienue BeposTHOCTEH COOBITHH C
npUMEHEHHEM (OPMYIT U TpapuIecKuX
METOJIOB

Brruncnenue BeposiTHOCTEH COOBITUI C



npuMeHeHneM GopMyIT U rpaguuecKux
METOJI0B

CrnyuaiiHble BeJIMUMHBI U paclpeesieHusl.

34 MareMaTnueckoe 0KMIaHHUE CIIy4alHON
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NMPoOBEPSAEMOr0
pe3yJbTaTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KNIACC

Kon
MPoBepPsAEMOro
pe3yJbTarTa

5
5.1

5.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbLHOM NMPOrPAMMBbI CpeIHero 001ero oopa3oBanusi

Teopust BEpOATHOCTEHN M CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIHUIIBI U IUATPAMMBI

OnepupoBaTh  HOHATUSAMHU:  CcpefaHee  apudmernyeckoe, MeauaHa,
HauOoJbllIee, HANMEHbIIIee 3HAUCHHE, Pa3MaX MAaCCUBA YHUCIOBBIX JTaHHBIX

OnepupoBaTh NOHATUAMMU: CIIy4alHBIN SKCIIEPUMEHT (OIBIT) U Ciy4ailHoe
coOBITHE, 3JIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIH KMCXOJ) CIyYaiHOIO
OMbITa; HAXOAWTh BEPOSATHOCTH B ONbITAX C PABHOBO3MO>KHBIMU
CIIy4aifHBIMU COOBITUSIMU, HAXOAUTh U CPABHUBATh BEPOSTHOCTU COOBITHIA B
M3yYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX

Haxomute u QopmynupoBaTh coObITHS: mepecedeHue U OObeAUHEHUE
JTAHHBIX COOBITHH, COOBITHE, NPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIB30BAThCS TUarpaMMaMu Disiepa u GopMyIIon CIIOKEHHS BEPOSITHOCTEH
[IpU PELLICHUHU 3a1a4

OnepupoBaTh NOHIATUSAMMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
HaxOJIWUTh BEPOATHOCTU C MOMOUIBIO MPAaBWIA YMHOXEHHUSA, C IOMOUIBIO
JiepeBa CIIy4aiHOro OIbITa

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHATHAMH: HCHBITAHUE, HE3aBHCHMBIE HCIBITAHUS, CEPHUS
UCTBITAHUH, yCIEX M HeyJauya; HaXxOAUTb BEPOSITHOCTH COOBITHI B cepuu
HE3aBUCHUMBIX MCIBITAHUM J10 IEPBOIO yCIeXa, HAXOAUTb BEPOSTHOCTH
cOOBITHI B cepuu HctibITaHui bepHynmu

OHCpI/IpOBaTB INOHATHUAMMU: cnyqaﬁHaﬂ BCJINYHHA, pacipeaciCcHue
BCPOHTHOCTCI;'I, JuarpaMma pacrpeCaciaCHusa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30oBaTeJIbLHOW NMPOrPaMMBbI CpeiHero o01ero odpasoBanusi

TeOpI/IH BCPOHTHOCTeﬁ U CTaTUCTHUKA

CpaBHHBaTh BEPOSITHOCTH 3HAYEHUI CIIy4aitHOMN BEJINYNHBIIO
pacIpeAeIIeHAIO WIH € TOMOILBIO AUarpaMm

OHGpHpOBaTB IIOHATHUEM MaTEMaTHYCCKOI O OXUJaHUs, IMPpHUBOAUTD



5.3
5.4

IIPUMEPBI TOr0, KaK IPUMEHSAETCS MAaTEMaTUYECKOE OKUJAHUE CIy4ailHOU
BEJIMYUHBI, HAXOAUTb MATEMaTU4YECKOE OXHMIAHHE [0  JAHHOMY
pacIpeeIIeHUI0

Nmetn IpeACTaBJICHUEC O 3aKOHC OOJIBIINX YHCEN

NmeTh NpeACTAaBJICHUEC O HOPMAJIBHOM pacCIipCaAciICHUuN



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne qaHHBIX ¢ TOMOIIBIO0 TabauIl U nuarpamm. CpenHee apudMeTHaecKoe,
6.1 MearaHa, HauOoJIblllee W HauMEHbIee 3HAYCHHS, pa3Max, AUCTIEPCHs U CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
CrnyualiHbie SKCTIEPUMEHTHI (OTIBITHI) U CIy4YailHbIe COOBITHS. DIeMEHTapHBIE COOBITHS
6.2 (ucxomer). BepoATHOCTH cily4aitHOTO COOBITHA. BIM30CTh 4YaCTOTHIM BEPOATHOCTH
' coOprTuii. CiyyaliHbIE€ ONBITHI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH COOBITHIT B ONBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHA COOBITUSIMHU
6.3 Onepanuu  Haa COOBITUSAMH: TIEpeceueHue, OOBEAMHEHHE, MPOTHBOIIOIOKHBIE
coObITus. Jlmarpammel Ditnepa. opmyna cI0KEHUS BEPOSTHOCTEH
6.4 VYcinoBHas — BEpOSITHOCTh.  YMHOXKEHHUE  BeposATHOcTe.  [lepeBo  ciryuailHOro
' skcniepuMenTa. @opmyna moaHoi BeposTHOCTU. HezaBucuMblie coObITHS
6.5 KomOunaropHoe mnpaBmwio ymHoxeHus. IlepectanoBku wu dakropuan. Yucno
' couetanuit. Tpeyronpauk [lackamns. @opmyna 6mHomMa HeroToHa
bunapHblli ciy4ailHbIi ONBIT (MCHBITAaHUE), ycmnex M Heyjaada. HesaBucumbie
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITAaHUM A0 TnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyum
6.7 Cnyudaiinas BenuuuHa. Pacrnpenenenue BeposiTHOcTed. /[uarpamma pacnpeneneHusl.
' [Tpumeps! pactipenenieHnii, B TOM YHCIIe TeOMETPUIECKOer OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHKA
UucnoBple XapaKTEPUCTUKH CIIyYaWHBIX BEIMYMH: MAaTEMaTHYeCKOe OXKUaHUE,
JMCTIEPCHUSl U CTAaHJIApTHOE OTKIIOHEHHE. [IpuMepbl mpuMEeHEHUsT MaTeMaTUYEeCKOTO
51 OXKHIAaHWA, B TOM 4YHCJIE B 3a7adaX W3 IOBCEIHEBHOM >KHM3HU. MarTemaTuueckoe
' OXUJaHWe OWMHAPHOW CIIy4aiiHON BEMWYHMHBI. MaTeMaTHuecKoe OXXKHUIAHUE CyMMBbI
CIIyyalHBIX BEJIMYUH. MaTeMaTH4eCKOe 0KHUJIaHUE U AUCTIEPCHUSI TEOMETPUUYECKOTO U
OMHOMMAIBHOTO pacrpe/ielIeHNui
5.9 3akoH OOJBIIMX YHCET M €r0 POJb B Hayke, NMpupoje U obmiecTtBe. BrIOOpOUYHBIIA
' METOJI MCCIIEOBAHMI
5.3 IIpuMepsl  HENpepBIBHBIX  Cily4alHbBIX BenW4MH. [loHATHE O  IUIOTHOCTH



pacnpenenenus. 3agadu, NpUBOAAILIME K HOpMaIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIBHOM pacIpeielIeHun



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHUs o0pa3zoBaHust

Brnagenwe MeromaMu JOKa3aTENbCTB, AJITOPUTMAMHU pEHICHHS 3a1ad;
yMeHHe ¢GOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMpPEIEICHUE,
aKCMOMa, Teopema, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, [0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYTHUPOBATH
oOpaTHO€ M IPOTUBOINOJIOKHOE YTBEPXKJACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIIOJIb30BaTh METOJ, MAaTeMaTH4YeCKOW WHAYKIIUU;
IPOBOAWUTE AOKA3aTCIbHBIC PACCYKACHUA IIPU PCIICHUN 3a/ia4, OLCHUBATH
1 JIOTHYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUN; YMEHHUE  OIMEepPUPOBATH
IMOHATUAMU: MHOXKECTBO, IMOAMHOXECTBO, OII€pallMd HaJl MHOXCCTBAMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar s
OIMMCaHus pC€ajIbHBIX IIPOLUECCOB U SIBJICHUU U IIpru pCICHUHU 3aaa4, B TOM
YHclie U3 IPYTuX YYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 33]1aBaTh
¥ OIUCHIBATh Tpadbl Pa3TUYHBIMUA CIIOCOOAMU; MCIIONB30BaTh rpadbl Mpu

pelieHuu 3a1a4

YMeHue omnepupoBaTh MOHATHUSAMH: HATypajJbHOE YHCIO, ILIEI0e YHCIIO,
CTETICHb C IIeTIBIM ITOKa3aTelieM, KOPEHb HATYpalbHOW CTENCHH, CTEICHb C
palroOHAJIBbHBIM ITIOKAa3aTCJICM, CTCIICHb C HeﬁCTBHTGHBHbIM IIOKa3aTcJIEM,
JOrapu(M 4YHUClla, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHUCIIA,
OCTaTOK IO MOJIYJIO, PalMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBa HATYPaJbHBIX, IIEIBIX, pAIlMOHAIBHBIX, JCHCTBUTEIHLHBIX
2 YHCell; YMEHUE UCTIOIH30BaTh MPU3HAKU JISTUMOCTH, HAMMEHBIIIUN OOIINi
JIeUTEeNh W HaWMEHbIlee Oo0Ilee KpaTHoe, anroput™ EBkimmma npu
PEeIICHUH 3a4a4; 3HAKOMCTBO C Pa3JIMYHBIMU IMO3UIIUOHHBIMHU CHUCTCMAaMU
CUHMCJICHUS; YMEHUE BBITIOJIHSTH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeoOpa3oBaHUs
BBIPQXCHUI CO CTENEHSAMHU W JiorapudMaMu, TpeoOpa3oBaHus IPOOHO-
pallMOHATIPHBIX ~ BBIPAKEHHWH, yMEHUE  ONEPHPOBATH  MOHATHIMHU:

MoCJICA0BAaTCIBbHOCTD, apI/I(bMCTI/I‘ICCKaSI nporpeccusda, reoMEeTpuICCKasa



nporpeccusi, OECKOHEYHO YOBIBaiolas T'eOMETpUYEcKass IPOrpeccus;
yYMEHHE 3a/laBaTh I10CJIEJOBAaTEIILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (pOpMyII; yMEHUE ONEpUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ yHcla, ¢opMma  3amucud  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TpPUIOHOMETpHUYECKass M anredOpauyeckas); yMeTb
MPOU3BOIUTH apU(METHUECKUE JACUCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOJUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; OIIEpUPOBAThH
HNOHATHSIMM:  Martpuua 2X2  wm  3x3, omnpenesnurenb  MaTpULBL,

FCOMCTpI/IIIeCKI/II\/’I CMBICJI OIIPCACIIUTEIIA

YMmenune ONCpHUpOBaATh MOHATUAMH: pPaALUOHAIBHBLIC, HWpPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(pMI/ILICCKI/IC, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUSA W  HCPABCHCTBA, HX CHUCTEMBI;, YMCHUC OIICpHUPOBATH
HNOHATUAMHU: TOXACCTBO, TOXIACCTBCHHOC npeo6pasoBaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHI/Iﬁ, HCPAaBCHCTB W CUCTCM; YMCHUC pCIIATb YPAaBHCHUA,
HCpaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIApaMCTpOM; HPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMAaTHUYCCKHUX

3ala4 1 3a1a4 U3 pa3JIMIHbIX oOacren HAYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTh (YHKIIMH,
MEPUOUYHOCT (PYHKIUHM, OTPAaHMYCHHOCTh (PYHKUIUH, MOHOTOHHOCTBH
(GYHKIMH, SKCTpeMyM (QYHKLUHU, HauOOJbIllee W HAaUMEHbIIEe 3HAUYCHUS
(GYHKIIMKA HAa TPOMEXKYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
(GyHKIMH, TiepBas U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
¢u3nvecknii CMBICT TPOM3BOJHOM, TEepBOOOpasHas, ONpeaeNEHHbBIN
UHTErpajl; yMEHHE HaxXOAWThb ACHUMITOTHI Tpaduka (QYHKLUUH; yMEHHUE
BBIYUCIISAT  MPOU3BOJHBIE  CYMMBI, TPOW3BEICHUS, YaCTHOTO U
KOMIO3UIMK (QYHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMK; yMEHHE HaXOIUTh MPOU3BOJIHBIC DJIEMEHTAPHBIX (QYHKIHUH;
YMEHHE MHCIIOJb30BaTh MPOU3BOJHYIO [UId HCCIEAO0BaHUS (DYHKIMA,
HAXOJIUTh HAWOONbIINE W HAaWMEHbBIINE 3HAUYCHUS (YHKIHMA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C MCIIOJIb30BAaHMEM ammnapaTa MaTeMaTH4ecKoro
aHaM3a; NPUMEHSTh TPOU3BOAHYIO Ui HAXOXKICHHS HAWITyYIIero
pelIeHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKHX H

(u3HUeCKHX 3aavax; HaXOJUTh TUIOMIAH U 00BEMBI QUTYP C TTOMOIIBIO



HUHTCrpajia, MNpUBOAWUTL HNPUMCPbBI MATCMATUYCCKOTO MOACIIMPOBAHUA C

nomMoIpio AuddepeHnaaTbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHAME: Tpapuk GyHKIMH, 0OpaTHAs QYHKINS,
KOMIO3uIus (yHKIUM, JuHeWHas QyHKUWSA, KBaJIpaTUdHas (QYyHKLUS,
panmoHanbHas (QYHKIOWS, CTETeHHas (QYHKIOUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTelbHas M
aorapumuueckas QYHKIMHM, YMEHUE CTPOUTh TIpadUKH H3yUYEHHBIX
GyHKIMHA,  BBINOJHATH  npeoOpa3oBaHust  rpaduxkoB  (GYyHKUHUH,
WCTIOJIB30BATh TPAPUKH TSI U3YYECHHUS TPOILECCOB U 3aBUCUMOCTEH, TpH
peLIeHUH 33/a4 U3 JPYIMX y4eOHbIX NPEAMETOB M 3aJad U3 peajbHOMN
KHU3HHM, BBIpAKATh (OPMYJaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA U TpaduKu (QYHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOXXECCTBA peI_HCHI/Iﬁ ypaBHCHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 O00JAaCTH YNpaBJICHUS JUYHBIMU M CEMEWHBIMU
(MHaHCAMM); COCTaBJISATh BBIPAXKEHMS, YpaBHEHHs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABIONOAOOHOCTh PE3yJbTATOB;, YMEHHE MOJEIUPOBATH
peanbpHbIE CUTyallud Ha A3bIKE MAaTE€MAaTHKHU; COCTaBJIATH BBIPAKECHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33741, UCCIIEI0OBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapata  anreopsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpellHee apupMeTHIecKoe, MeIraHa,
HauOoJblllee ¥ HAaUMEHbIIIee 3HAUEHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCJIOBOr0 HabOpa; YMEHHE H3BJIEKATh, WHTEPIPETHUPOBATH
uHbOpMaIInIO, MPEICTaBICHHYI0 B TaOIUIaX, HA AUarpamMmax, rpadukax,
OTPaXKAOIYI0 CBOWCTBA peabHBIX IPOLECCOB U SBJIEHUI; MPEACTABIATh
uHbOpMAIIMI0O C TIOMOUIbIO TabMUI] M JuMarpaMM; HCCIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIE C TPUMEHEHHEM TrpaduuecKkux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpapuuecKu UCClIeJOBaTh COBMECTHbIE

HaOJII0JIEHUS C TIOMOIIBIO JUarpaMM pacCceuBaHUs U IMHEHHON perpeccuu

YMeHue OonepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT U CIy4aiHOe

coOBbITHE, BEPOSITHOCTh CIy4alHOrO COOBITHS; YMEHHE BBIYHMCIATH
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BEPOSTHOCTh C MHCIIOJIB30BAHUEM TpaUUECKUX METO/OB; IMPHUMEHATh
(GOpPMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEpOSATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (akThl U (OPMYIIHI;
OLICHUBAaTh BEPOATHOCTH pEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
MOHATUSMH:  ClIydaifHasi BEJIWYHMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTH4ecKoe OXXKUAaHWe, TUCIEPCHs M CTaHAAapTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBL, (QYHKIMHA pacupedefiecHHus W  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpe/eNieHnil; yMeHne
HCIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN A pelIeHus 3a1ay;
3HaKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJBI BHIOOPOYHBIX
UCCIICZIOBAaHUM; yMEHHE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OOJNBIINX YHCEN B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHUSAX, yMEHHUE
ONEepUPOBATH MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YMCIO COUYETAHMH,
YHCIO0  TEPecTaHoBOK; OwHOM  HpIOTOHA; yMeHWE  NPUMEHATH
KOMOMHATOpHbIE (haKThl U pacCyKACHHS JUIsl PELICHUs 3a]1ad; OLEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJAETH U

UHTEPIPETUPOBATH NOJTYUYEHHBIH pe3ybTarT

YMeHue onepupoBaTh IMOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJIa, INIOCKUN YTOJI, IBYTPaHHBINA
yroJj, TPEXIPaHHbBINA yroJjl, CKPELIUBAIOIIKUECS IPSIMBIC, IAPAJUICIBHOCTD U
MEPIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, YIrojl MEXAy IpPSIMBIMH,
Yroia MexXay IMpsAMOH U IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTAMM,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXAYy NPSIMBIMH,
paccTosiHuE MEXAY IUIOCKOCTSAMH; YMEHUE MCIIOIb30BaTh IIPU PELICHUHU
3a/1a4 M3y4yeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIEro MHpa; CTPOUTh MaTeMaTUYeCcKHe
MOJEIM C IIOMOIIBKD TE€OMETPUYECKHUX TOHATHM M BEJIIMYWH, pEIIaTh

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3alav4n

YMeHue onepupoBarh MOHATHSAMU: IUIOHMAAb (GUTYpPb, 00BEM (UTYPHI,
MHOTOTPAHHHUK, TPAaBUIbHBIA MHOTOTPAHHUK, CEUYEHHE MHOTOTpPaHHUKA,
Ky0, mapajjienenunesa, Mpu3Ma, Oupamuaa, (urypa M TOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, omaib
MOBEPXHOCTH TMUPAMHJIbI, MPU3MBI, KOHYyca, HWIHHIpa, O00BbEM KyOa,
NPSIMOYTOJIBHOTO ~Tapajijiesienuneaa, NUPaMHUAbI, TMPU3MbI, LHAJIUHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyca M IMIUHApA,

napamiCJbHbIE OCHM WJIX OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTD,
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Kacatoniascs cgepbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTHU
BpalllEHUs, UX CEYEHHS, B TOM YHCJIE C IIOMOILBIO IEKTPOHHBIX CPECTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (UTYP, CaMOCTOSTEIBHO
(hopMyIHpOBaTh OMpEACIICHUS U3yUYaeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpUYecKHX (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccuukauuioo Quryp 1o
pa3IMYHBIM PU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTOJIHUTEIbHBIE

MIOCTPOEHUS

YMeHue onepupoBaTh MOHATHSIMH: JBWXKEHHE B  IPOCTPAHCTBE,
MapauIeNIbHBIA MMePeHOC, CHMMETPHUSl Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeobpa3zoBaHue MOA0OMs, TOM00HBIE (UTYPBI, YMEHUE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPUUECKHE OTHOIICHUS TPU
pelICHUH 3aJlady; HaXOJWTh T'C€OMETPHUYSCKHE BEIUYHMHBI (JJTMHA, YTOJI,
wioaab, 00bEM) MpU PelIeHUH 3a7ad U3 IPYTHX y4eOHBIX MPEAMETOB U
W3 peajbHOW J>KWU3HM, YMCHHE BBIYHCISATH TC€OMETPHUCCKHUE BEIIMIMHBI
(nmuHa, yroy, IIIOMIAAh, OOBEM, IIIOIIAAh MOBEPXHOCTH), HCIOIB3Ys
M3y4YCHHBIE (OPMYJIBI M METOJbI, B TOM YHCIIC: TUIOMAJb MOBEPXHOCTH
MUpaMUbl, MPU3MbBL, KOHYyca, MWIMHIpPA, IUIOMAab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO ~ MApaJUICIICIIUIIeIa, MUPAMUIBI, TPU3MBI, ITHJIUHIPA,

KOHYCa, l1apa; YMCHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il“yp

VYMmenune OIICPUPOBATL IIOHATUAMU: NPAMOYIOJIbHAA CUCTCMA KOOPJAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHNEC BCKTOpAa Ha YHCIIO, PA3JI0KCHHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0Jb30BATb BeKTOpHHﬁ n KOOp,I[I/IHaTHHﬁ MCTOJ

IJId pEHICHUA TrCOMCTPHUICCKUX 3a4aY U 3aJia4 ApYyTUxX y‘~I€6HI)IX npeamMeToB

YMmenue BBI6I/IpaTI> HOZIXOI[SIIIII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHuC
3HAYUMOCTH MATCMATHKHW B H3YUYCHUU IIPUPOAHBIX H O6H.[€CTB€HHLIX
ImpoucccoB u HBHGHHfI; YMCHUC PACIIO3HABATHL IMPOSABIICHHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHC IIPUBOJUTH NPUMEPLI MATCMATHYCCKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAyKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUS
1 Yucna 1 BBIYUCIECHUS

1.1 Hatypanbhble u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCE

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JAPOOH, MPOLCHTHI,
' OCCKOHEYHBIC MTEPUOINUECKHUE TPOOH

13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JlelcTBUs ¢ apupMeTHdecKUMU
' KOPHSIMH HaTypajbHOU CTEEeHH

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM MoKa3zareneM. CBoiicTBa
' CTETeHH

15 CuHyc, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIE JOTapUPMBI

HetictButenbHble  4YHucia. ApudmeTHdyeckue omepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCIICHHS, TIPAaBUJIa OKPYTIICHHS, TIPUKUIKA U OIIEHKA
pe3yJibTaTa BEIYMCIIEHUN

1.8 [TpeoOpa3oBanue BBIpAKEHUIA

1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble YpaBHEHHS

2.3 TpuronomeTpuyeckue ypaBHEHHUS

24 [Toka3zaTenpHbIC U JOTapUPMUYECKHE YPABHEHUS

2.5 [{enble 1 TpoOHO-pallOHAIbHBIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEHCTBA

2.7 [ToxazarenbHble U TorapupMUUECKHe HEPaBEeHCTBA

2.8 Tpuronomerpuveckre HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia CuCTeMBbI TMHEWHBIX ypaBHeHUH. OnpeieuTeh MaTPHUIIbI
3 OyHKIMH U TpaduKh



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

@ynkuus, cnocoObl 3anaHus ¢yHkuuu. ['papux ¢ynxmumu. B3aumbao oOpartHbie

bynkun. YétHele u Heu€THbIe QyHKImH. [leproanueckue GpyHkuun

OOnacth ompeneneHuss UM MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢dyHKum.
[TpomexxyTkn  3HaKoONOCTOSIHCTBA.  IIpOMEXKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMyMbl ¥ MHHUMYMBI (QyHKOMU. HawmOombimee W HavMEHbIIEe 3HAYCHHE

(GYHKIHN Ha TPOMEKYTKE

Crenennass (yHKOHS C HaTypajdbHBIM M IIEJIBIM TOKa3aTeneMm. EE cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
Tpuronomerpuieckue GyHKINU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduKu

Touku paspeiBa. AcuMmMnToThl rpadukoB ¢QyHknuit. CpoiicTBa  (QYHKIHIA,

HEIPEPHIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCIEA0BATEIHLHOCTEH
ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOIEHTOB
Hauana maTemaTtuyeckoro anamusa

[TpousBoanas ¢pyukiuu. [Ipon3BoaHbIC A€eMEHTAPHBIX (PYHKINH

HpI/IMeHeHI/IC HpOHSBOI[HOﬁ K HCCICOO0BAHUIO (b}IHKHI/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KIIGHI/IC HauOOJILIIEr0 ¥ HAMMEHBIIEr0 3HAYCHUS (bYHKIII/II/I Ha

OTpE3KE

[TepBooOpasnas. Murterpain
MHoecTBa U JIOTHUKA

MHoOXxecTBO, onepanuuu HaJ MHOKecTBamu. J(uarpammel Diinepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomMOuHaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsimMble ¥ IIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEPXHOCTH BpAILEHUS

KOOp,[[I/IHaTBI H BCKTOPbI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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