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HOACHUTEJIBHASA 3AIIMCKA

VYyeOHbli Kypc «BepoATHOCTh M CTAaTHCTHKAa» YriayOJE€HHOrO YpOBHS
ABJISIETCSI  TIPOJIOJDKEHMEM U Pa3BUTHEM OJHOMMEHHOr0 ydeOHOTO Kypca
yrayOa€HHOTO YPOBHS HA YPOBHE CpPEIHEro 0011ero oopa3oBaHus. YUeOHBIN Kypc
npeaHazHavyeH A1 GOPMUPOBAHUS y O0YUAIOIIUXCSI CTATUCTUYECKON KYJIbTYPHI U
NOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEH KaK MAaTEMaTUYECKOI0 MHCTpyMEHTa JJist
U3Y4YCHHS CIIy4ailHBIX COOBITHH, BEIMYMH M TporeccoB. [Ipu u3yueHun Kkypca
o0oramiaroTcsi MpEACTaBIEeHUS OOydYalolIUXCs O METoJaxX HCCIeOBaHUs
U3MEHYMBOTO MHpa, pa3BUBACTCA TMOHUMAHUE 3HAYUMOCTH M OOIIHOCTH
MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHSI.

Conepxkanue y4eOHOrO Kypca HalpaBlIeHO Ha 3aKpeIuieHUuE 3HaHU,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUWA O CIyYalHBIX BEIMYMHAX U B3aHMMOCBA3SAX MEXKIY
HUMH Ha Ba)HbIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynprate y 00y4aromuxcs T0IKHO CPOPMUPOBATHCS MPEACTABICHUE O
HanboJee ynoTpeOUTENbHBIX U O0IIUX MAaTEMAaTUYECKUX MOJENISAX, UCIIOIb3yEMbIX
JUISL  OMHMCAHUS ~ AHTPOIOMETPUYECKMX U JeMorpaduyueckux  BEJIUYUH,
HOTPEUIHOCTE B pa3jIMYHbIE PO/ H3MEPEHMSX, JJIUTEILHOCTH 0€e30TKa3HOi
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4UeOHBI Kypc sBIsgeTcs 0a30il IJIi OCBOEHHUS BEPOSTHOCTHO-
CTATUCTUYECKUX METOO0B, HEOOXOJMUMBIX CIELHUATUCTAM HE TOJBKO MHKEHEPHBIX
CHEUAIBbHOCTEH, HO TaKKE COLUAIbHBIX M ICHXOJIOIMYECKUX, IOCKOIBbKY
COBpEMEHHBIE OOIIECCTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCTOJIB3YIOT amnmapaT
aHanu3a OONbIIMX JaHHBIX. LleHTpanbHyl0 4YacThb Y4eOHOro Kypca 3aHHMAaer
o0CyXJIeHHe 3aKOoHa OOJbIIMX uYKcel — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJIBI,
MMEIOIIET0 MaTeMaTHIECKYI0 (hopMalin3aluio.

B cooTBeTcTBHMM C YKa3aHHbIMH LIEJISIMA B CTPYKType Y4Ye€OHOro Kypca
«BepoATHOCT, M CTAaTUCTUKa» HA YriayOJEHHOM YpPOBHE BbIJEJIEHBI OCHOBHBIE
conepkarenbhubie TUHUU: «CiydaliHble COOBITHS U BeposTHOCTU» U «CrydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINUX YUCEID.

[ToMuUMO OCHOBHBIX JMHUU B y4€OHBIH KypC BKJIIOUYEHBI 3JIEMEHThl TEOPUU
rpaoB M TEOPUU MHOXKECTB, HEOOXOAMMBIE JUIsl TOJTHOLIEHHOI'O OCBOEHHS
MaTepualia JaHHOTO Yy4eOHOro Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpPCOB.

Copepxxanue nuHUM «CioydaiiHble COOBITHSI W BEPOSTHOCTUY»  CIIY)KHT
OCHOBOM Juisi (DOPMHUPOBAHMSI TPEACTABICHUNA O pacHpeesieHUH BEPOSTHOCTEH
MEK1y 3HAUYCHHUSIMHU CIIyYalHBIX BEJIWYMH. Ba)kHYI0 4acTh B 3TOW COJIEPKATENBHON
JVHUU 3aHUMAET U3Y4eHHUE F€OMETPUUECKOT0 M OMHOMHAILHOTO pacipeieieHuil U



3HAKOMCTBO C MX HEIMPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeIbHbIM M HOPMaJbHBIM
pacrpeneneHus I My.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYalHBIMM BEIMYMHAMH U
pacupeneeHus MY, AKUEHTUPYIOT BHHMaHUE OOYyYarolUMXCsi Ha ONHCAHUM U
U3Y4YEHUH CIy4YalHBIX SIBJIEHUU C MOMOILBIO HENPEpbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEIAETCs I0Ka3aTENbHOMY U HOPMAJIbHOMY PacIIpeleICHUsIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTENbHOE H3YYEHHE CBSI3U
MEXAY CIy4ailHbIMM BEJIMYMHAMHU U ONHCAHME JTOM CBSI3M C IOMOUIBIO
Ko puUIMEHTa KOPPENSIUU U €ero BBIOOPOYHOrO aHajgora. OTH DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUsD», U3YYCHHYIO HA YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, U BO MHOTOM ONUPAIOTCS HAa CBEJIEHUS U3
KYpCOB anreOpbl U T€OMETPUH.

Emé oauH o2neMeHT  colepXkaHusA, KOTOPBIA  Mpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIENOBATEIbHOCTh CIIYYalHBIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOIMUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C paclpeieieHuEM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITMII HOCHT pa3BUBAIOLIMNA XapakTep H
ABJISIETCSI AKTYaJIbHBIM ISl OyayIIMX aOUTYpPUEHTOB, MOCTYNAIOIIUX Ha y4yeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
yIPAaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposSTHOCTH M CTaTHUCTHKa» Ha
yriyoJIeHHOM YypoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Heznento), B 11 kiacce — 34 yaca (1 4ac B Henenio).



COILEPKAHUE OBYYEHUA
10 KIIACC

I'pad, cBsa3ublii Tpad, nytu B rpade: nukibl u 1enu. CteneHb (BaIeHTHOCTD)
BepiuHbl. ['padbl Ha miiockocTu. JlepeBbs.

CrydaliHbIe SKCTIEPUMEHTHI (OTIBITHI) M CIy4aliHbIe COOBITHS. DJIeMEHTAPHBIC
coObITust (Ucxobl). BepodaTHOCTh ciydailHOro coObITusl. Bau3ocTh 4acToThl U
BEPOATHOCTU  coObITHM.  CiydailHble  ONBITBI  C  PaBHOBO3MOXXHBIMU
AJIEeMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HajJ COOBITUSAMU: NTEpEceueHue, 00beIUHEHNE, TPOTUBOMOIOXKHbIE
coObITHs. Jnarpammel Ditiiepa. @opMmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBO CiiydyanlHOro
skcniepuMenTa. @opmysa nomHou BepoaTHocTH. Popmyina balieca. HezaBucumeie
COOBITHSI.

bunapHbI ciydaiiHblid ONBIT (MCOBITAHKE), yClieX U Heyaada. HesaBucumble
ucnbiTanud. Cepusi HE3aBUCUMBIX MCIIBITAHUM 10 IepBOro ycrexa. [lepectanoBku
u ¢akropuan. Yucno coueranuir. TpeyronmpHuk [lackamsa. dopmyna OuHOMA
HproTona.

Cepust He3aBUCHUMBIX HcnbITaHUd bepHymnu. CiydailHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. PacnpeneneHue  BeposTHocTe.  Juarpamma
pacnpenenenus. Onepanuu Haja cilydyaiiHBIMUA BeTMYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpeliesieHHe [BYX Ciy4yalHbIX BenudyuH. HeszaBucumblie
CIIydallHble BEJIMYMHBL.MaTeMaTH4ecKoe OXHUIAHUE CIyYalHOW BEIWYUHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHS  MaTEMaTUYECKOIO0  OXKHMJIAHUA
(cTpaxoBanue, Jjorepes). MaremaTHueckoe OXXHJaHHE€ OWHApHOW Ciy4alHOM
BEJIMUMHBI. MaremaTnyeckoe OXHIaHUE CYMMbl  CIIyYalHbIX  BEJIMYMH.
Maremaruueckoe O’KHJIaHUE r€OMETPUUECKOTO 151 OMHOMMAIIBHOTO
pacupeaeneHun.

Jucriepcuss W CTaHJAPTHOE  OTKJIOHEHUWE  CIYyYailHOM  BEIMYHUHBI
(pactipenenenus). ucnepcusi OMHApHON CiTy4aitHOM BeMTWYMHBI. MaTtemaTudeckoe
OXHUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYalHBIX
BenuuMH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pactpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIACC



HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
OonplIUX  4ucel.  BpIOOpoYHBI  MeTon — uccienoBaHuii.  Bwuibopounbie
xapakTepuctuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npocTENIMX TUITOTE3 C TIOMOUIBIO U3YUYEHHBIX PACIPEICICHUMN.

HenpepsiBHble cayyaiinble Benu4uHbl. Ilpumepnpl. DyHKIMA IIOTHOCTH
BEPOATHOCTU pacipenencHus. PaBHOMEpHOE paclpenesieHue M €ro CBOWCTBA.
3agaun, OpUBOMSIINE K OKA3aTEIbHOMY paclpeiesICHUI0. 3ajauu, MPUBOISIINE K
HOPMaJIbHOMY pacnpeneneHuro. O yHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKa3aTeIbHOTO pacnpeeneHusi, GyHKIHS MITOTHOCTH BEPOSITHOCTH HOPMAIHLHOTO
pacnpenenenus. OyHKIUSA INIOTHOCTH U CBOMCTBA HOPMAJILHOI'O PACIIPEAECITICHHUS.

[TocnenoBaTenbHOCTh  OMMHOYHBIX  HE3aBUCUMBIX  COObITHH.  3amauw,
npuBosIIME K pacnpenenennto [Tyaccona.

KoBapuanusa nByx ciywailHeix BenuuuH. Koadduument nunHelHON
koppensitiud.  CoBMeCTHbIE€  HAOMIOACHHMS  JBYX  BEIMYMH. BBIOOPOUHBII
ko3 dunmenT koppensmuu. Paznudme MeXTy JTUHEHHOW CBS3BI0 W TMPHUYUHHO-
CJIIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJApPAaTOB.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOAATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OOIIecTBa,  MPEJACTABJICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYUBOIO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas (u3nuecKass akTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTHUYECKON HANpPaBI€HHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, OCO3HAHME TJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPoOiieM, OpUEHTAITUS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (OpPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(MpsiMBIE U OT POTHBHOTO), BEICTPAUBATH apPTYMEHTAIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AelicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
MPOBEAEHHOTO  HAOJIONICHMs, KCCJICIOBAHUS, OIICHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITh ACPUIUTH UH(OpPMAIMK, JaHHBIX, HEOOXOAUMBIX JJIS OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMaIMIO, MPEJACTABIATh €€ B pa3iuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTh CBOKO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy pELIeHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJjieMbl, peniaeMod 3aJaud, BbICKA3bIBaTh HJIEH, HAIEJICHHbIE Ha IOMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTaThl PEIICHUS 3a/1a4y, SKCIIEPUMEHTA, UCCIIEA0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJICTh ~ HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX AEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEN U YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYXKAaTh MPOLECC UM Pe3yJdbTaT padoThI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIOIHATH CBOIO 4YacTh pabOTHl W
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYrUMHU 4Yi€HaAMU KOMAaHJbl, OIICHUBATH
KayeCTBO CBOEro BKJIaJa B OOLIMU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUW rpad, CBI3HBIN Tpad,
nyTb B rpade, Lenb, LUKI, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4aHOrO
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT),
ClIydailHO€ COOBITHE, JIEMEHTApPHOE CIydaiiHOe COOBITHE (DJIIEMEHTAPHBIN MCXO)
CIIy4yailHOrO  ONbITA, HAXOAUTh BEPOATHOCTH COOBITMA B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaXOJUTh U (HOPMYIUPOBATH COOBITHUS: MEpECEUeHE, OObEIMHEHUE JTAaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOIOKHOE JAHHOMY, HCIIOJIB30BATh JAHArpaMMbl
Dilsiepa, KOOPIMHATHYIO MPSIMYIO JIJIsl PEIICHUS 3aj]iad, MOJb30BaThCsl (GOpMyIoi
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEH JIBYX U TPEX CIyYailHBIX COOBITHH;



OlepupoBaTh  TMOHATUAMM: yCIIOBHAasE  BEPOSITHOCTb,  YMHO>KEHHUE
BEPOATHOCTEW, HE3aBUCHUMbIE COOBITHS, JI€PEBO CIYyYalHOrO H3KCIIEPUMEHTA,
HaXO/JUTh BEPOSTHOCTU COOBITUM C TOMOIIBIO IpaBWJIa YMHOXKEHHS, JIepeBa
CIIy4alHOT'O OIbITa, HUCIOJb30BaTh (POPMYIY IOJTHOM BEPOATHOCTU, (OPMYIyY
Baifeca npu pelieHun 3aad, ONpeAeNsaTh HE3ABUCUMOCTh COOBITUI 1O opMylie U
10 OpPraHyu3aluy CIIy4ailHOr0 3KCIIEPUMEHTA;

NPUMEHSATh W3yYEHHbIE KOMOWHATOPHBIE (OPMYJNBI [JISl TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOIO OIbITa, PEHICHUS
3a/1a4y 10 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO  OMEPUPOBATH TMOHATHSIMHU: OWHAPHBIM  CIy4aWHBI  OMBIT
(ucipITaHUE), yCEX U HeyJaya, HEe3aBUCHMbIE HCIBITAHUS, CEpUsl UCIBITAaHUH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM MCIBITAHUM 1O IMEPBOro ycrexa, B
CepUM UCTBbITAaHUN bepHyIIM, B OMNBITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH,;

CBOOOHO OINEpPUPOBATh MOHATUSAMHU: CIy4yailHas BEIMYMHA, pacHpeesieHue
BEPOSITHOCTEW, JuarpamMma pachpeiciieHusi, OuHapHasi ciydailHas BeJIUYUHA,
reoMeTpuiecKkoe, OMHOMUAIBLHOE pacIipe/ieNieHuE;

OIIEpUpPOBaTh IOHATHUSAMM: COBMECTHOE pPAaCIpENENIEHUE JBYX CIyYailHbIX
BEJIMYMH, UCIIOJIb30BATh TAOJIMIly COBMECTHOIO PACIpENeNICHUs ABYX CIy4ailHbIX
BEJIUYMH JUISI BBIJEIEHUS paclpeiesieHus KaKIO0W BeJNWYUHBI, OMNpeeieHUs
HE3aBUCUMOCTH  CIyYaWHBIX  BEJIMYMH;CBOOOJHO  ONEpUPOBATh  MOHATHEM
MaTEMAaTUYECKOI0 OKUIAHUS CIIy4YalHOW BEIWYMHBI (pacnpeiesieHus), MPUMEHSTh
CBOMCTBA MAaTE€MaTUYECKOI0 OXHUAAHHWS TNpPH pEHIeHUH 3a7a4, BBIYUCIATH
MaTeMaTUYEeCKOe 0XKHJIaHHne OMHOMHUAIBHOTO U T€OMETPUYECKOTO PaCTIPEeIeHHI;
CBOOOJTHO OIEPUPOBATH MOHATUSIMH: JUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIYYAWHOW BEIWYWHBI
(pactipeneneHrs1) MpU PELICHUM 3a]1a4, BBIYUCIATH JMCIEPCHIO M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 1 OMHOMHUAIILHOTO pacipeeleHU .

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU 1O JAaHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TE€HEpaJbHOM COBOKYNHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBAaTh BEPOSTHOCTU COOBITHUI M MPOBEPATH MPOCTEUIINE
CTaTUCTHYECKUE TUNIOTE3BI, MOJIb3YSCh H3YYEHHBIMU PACTIPEICTICHUSIMU;

OPUBOJIWUTH  IPUMEPHl  3a4ady, NPUBOMAIIMX K  ITOKa3aTeIbHOMY
pacupeneneHuro, 3anad, MOPUBOJAIIMX K HOPMAJbHOMY pacHpeleleHUIO.
OnepupoBarh MOHATUSMU: (DYHKIUS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacipeesieHus,
(GYHKIMS TUIOTHOCTH W CBOMCTBA HOPMAJbHOT'O PACHpEEICHUS;ONPENesITh
KO3 (DULIMEHT TUHEHHON KOPPENIuK, BEBIOOPOUHBIA KO3(DPUIIMEHT KOPPETSILIUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypen
DJeMeHTHI Teopuu rpados 3
CiydaiiHble OIBITHI, CITy4aiiHble COOBITHS U 3
BEPOSATHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
coObITusIMH. CII0XKEHHUE M YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HesaBucumsble coObITHs
DnemMeHTbl KOMOMHATOPUKH 4 1
Cepun nocnieoBaTeNbHbIX UCIBITAHUI.
Ucnbrtanus bepaymmm. CinydaiiHblid BBIOOp 5
U3 KOHEYHO! COBOKYITHOCTH
CrnyyaiiHble BEJIMUUHBI U pacIIpeie/ICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

HaumeHoBaHue pa3ienoB U TeM
Ne i/
MpPOrpaMmbIl

KoanuyecTBo 4acos

Bcero

KoHTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE
(umpoBbie)
o0pa3oBaTejibHbIE

pecypcbl

3aK0H OOJBIINX YHCEIT

DJIEeMEHTE MATEMAaTHYCCKOM CTATUCTUKU

HenpepsiBHbBIE Cl1ydaliHbIC BEITMYHUHBI
(pacnpeneneHus), MOKa3aTeIbHOE U
HOpPMAaJIbHOE PACIIPENCICHUS

Pacnpenenenue Ilyaccona

CBs3b MCKIAY CJ'Iy‘-IB.fIHLIMPI BCINMYHMHaAMH

O000111eHrEe U cUCTEMAaTU3aMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

11
34




IHOYPOYHOE IVNIAHUPOBAHUME
10 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3yuyeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcnl

I'pad, cBa3HbI rpad, npeacraBieHne
3aJ[a4yM ¢ MIOMOIIBIO rpada

Crenens (BaJIeHTHOCTh) BeplIuHbL. I1yTh
B rpade. Llenu u muKIIBI

I'pads! Ha mnockocTu. JlepeBo
ClIy4ailHOTO 3KCIIepUMEHTa

CnyyaiiHble S5KCIEPUMEHTHI (OTBITHI) U
cilydaitHble COOBITHS. DIeMEeHTapHbIC
COOBITUS (MCXOBI)

BeposTHOCTB CitydaltHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH

BeposTHOCTh ciiydyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beTUHEHNE MHOKECTB
U COOBITHIA, TIPOTHBOIOIOKHBIC
coObIThs. DopMya CIoKEHHS




BEPOATHOCTEH

VYcioBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposTHOCTEH. DopMmyna yCIOBHOK
BEPOSTHOCTH
YcioBHas BEPOATHOCTh. Y MHOKEHUE

9 BepOSTHOCTEH. DopMmyria yCIOBHOU
BEPOSITHOCTH

10 dopmyrna MOJHON BEPOATHOCTU

11 ®opwmyna baiieca. HezaBucumblie
COOBITHS

12 KomOuHaTopHOE NMPaBUIO YMHOKEHHS.
[TepectanoBku u (hakropuan

13 Uucno coueranuit. TpeyroibHUK
[Nackans

14 ®opmyna 6uHoMa HeroToHa
Konrponsnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOXECTBA,
KOMOWHaTopHKa"
bunHapHBII Cily4alHBIN OIBIT
(ucmpITaHKe), ycrex U Heyiava.

16 HezaBucumele ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH 10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX HCTIBITAHUH J10
NIEPBOTO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN
bepnynnu

19 Cry4aiiHbIii BBIOOP M3 KOHEYHOM




COBOKYITHOCTH

20

[IpaxkTrueckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TAOJIUIL

21

Cnyyaitnas BenuunHa. Pacripenenenue
BeposaTHOCTel. Jlnarpamma
pacnpeeneHus

22

Onepanuu Haja CIy4aiHBIMU
BennyuHaMmu. [Ipumepsl pacnpeneneHui.
bunapHas citydaiiHas BeIM4MHA

23

I'eomeTprueckoe pacnpenencHue.
bunomuaneHOE pacnpeneseHne

24

25

MaremaTuyecKoe 0KHIaHUE CIIyYalHOU
BeJMYUHBL. COBMECTHOE paclpeeieHue
JIBYX CIIY4aiHBIX BEJIUYHH

He3aBucumele ciydaiiHbie BEJIMUHHBI.
CBoiicTBa MaTEMaTHYECKOTO 0XKHUIAHHUS.
MatemaTrueckoe OXKuaaHne OMHAPHOM
CIIy4aiiHOM BEJTUYMHBI

26

MareMaTtnueckoe 0KUIaHNE
re€OMETPUUYECKOr0 1 OMHOMHAIILHOTO
pacrpeaeieHun

27

I[I/ICHepCI/IH U CTAHOAPTHOC OTKIIOHCHUC

28

Hucniepcus GuHapHOM ciydaiHOM
BennuuHbl. CBOWCTBA AUCIEPCUN

29

MaremMaTtnueckoe OXUIaHUeE
MPOU3BEJICHUS U JUCTIEPCHUSI CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYMH

30

Hucnepcrs OGMHOMUAIBHOTO




pacnpenenenus. [Ipaktuueckas padora ¢
HCIIOJTb30BAHUEM DJIEKTPOHHBIX TaOJIHIT

Hucniepcus v cTaHAapTHOE OTKJIOHEHHE
31 F€OMETPUUYECKOTO pacIpeieNICHuUs.
[IpakTrueckas pabora ¢

HCITIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

32 O06001IEeHME U CUCTEMATU3ALMS 3HAHUM

Konrpomnbnas padora Ne2: "VMcnbiTanus
33 bepnymm. CinyuaiiHble BEJITMUNHBI U
pacnpeneneHus"

34 O0001enne ¥ cucTeMaTH3alns 3HAHAH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YeOrimena. Teopema
YeoOrmmeBa. Teopema beprymnm. 3akoH
OOJIBIINX YUCET

HepagenctBo YeObimena. Teopema
UYeonimena. Teopema beprymu. 3akon
OOJIBIINX YUCE

HepasenctBo YeoObimea. Teopema
Yeo6rimena. Teopema bepuynnu. 3akon
OOJBLINX YUCel

Br160pouHBIN METO MCCIIETOBAHUM

[TpakTueckas paboTa ¢ UCHIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

I'enepanbHas COBOKYIHOCTb U cly4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukaMu. OLieHKa CpeHEro U
JUCIIEPCUN T€HEPAIBHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U Cly4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukaMu. OLieHKa CpeAHETo U
JUCIIEPCUN TEHEPAIBHOM COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX XapaKTEPUCTUK




OreHrBaHME BEPOSITHOCTEH COOBITHM 11O
BBIOOpKE

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO CBOMCTB
W3YYEHHBIX pacrpeeieHu

10

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX PacIpeIesICHUN

11

[IpakTrdeckas paboTa ¢ HCIOIb30BAHHEM
AJICKTPOHHBIX TaOJIHUIL

12

[Ipumeps! HENMPEPBIBHBIX CIIyYalHbIX
BeJn4YuH. OyHKIMSA IUIOTHOCTH
BEPOSTHOCTH

13

PaBHoMepHoe pacnpenenenue. [Ipumepsl
3a/1a4, TPUBOASIINX K MOKa3aTEILHOMY U K
HOPMaJIbHOMY pacrpe/IeICHUsIM

14

qDYHKI_[I/ISI TJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O pacpeaCICHUA

15

OYHKIUS TIOTHOCTUA BEPOSITHOCTH
HOPMAaJIbHOTO paclpeesIeHus

16

[locnenoBatenbHOCTh OJIMHOYHBIX
He3aBUCUMBIX coObITHil. [Iprmep 3amaun,
NpUBOJSIICH K pacnpenenenuto [lyaccona

17

[TpakTHdeckas paboTa ¢ UCIOIh30BAaHUEM
ANEKTPOHHBIX TAOJIHIIL

18

KoBapuarnust 1Byx ciy4aiflHbIX BEJIMYHH.
Koaddurment koppensmnn

19

CoBmecTHBIC HAOTIOIEHUS IBYX BEIMYNH




20

Br16opounblii KO3()PUIMEHT KOppesaiuu

Paznuune Mex 1y TMHENHON CBA3BIO U

21 IIPUYMHHO-CIIECTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

23 [IpakTryeckas paboTta ¢ UCTOIB30BAaHUEM
AJICKTPOHHBIX TaOJIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 Ta0JIHIl U AUArpaMM, OTHcaTeIbHAas
CTaTHCTHKA

o5 OnBITHI ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH

26 Brruncnenue BeposiTHOCTEH COOBITHH C
pUMeHeHneM Gopmyi
Brruncnenue BeposiTHOCTEN COOBITUH C

97 MIPUMECHEHHEM T'PpaUIECKUX METOIOB:
KOOpJMHATHAsS MpsiMasi, IEPEBO,
nuarpamma Dinepa

28 CrnydaiiHple BETUYMHBI U PaCIpeICIICHUS

29 MaremaTryeckoe 0KHIaHuE CIIy4YalHOU
BEITUYHHBI

30 MareMatnueckoe 0OKUAaHUE CITy4aillHON
BEJTMYMHBI

31 KonTponbhas pabora: "BeposTHOCTb U
cTaTucTukKa"
Brruncnenue BeposiTHOCTEH COOBITHH C

32 puMeHEeHHEeM (HOpMYIT U TpadUIeCKUX
METOIOB

33 Beruuciienue BeposaTHOCTE COOBITHI C




npuMeHeHueM GopMyIl U TpapuIeCKUX
METOIOB

CrnyyaiiHble BEJIMUMHBI U PACIIPECIICHUS.

34 MareMatuueckoe OKUAaHUE CITy4aillHOU 1
BEJIUYNHBI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero oo1ero 0opa3oBaHus
pe3yJibTara
6 Teopust BeposSTHOCTEH U CTATUCTUKA
6.1 UuTtath U CTPOUTH TAOIUIIBI U AHATPAMMBI
6.2 OnepupoBaTh  MOHATUSMHU:  cpeaHee  apudmeruyeckoe, MeauaHa,
' HanOOoJIbIIIee, HAMMEHBIIICE 3HAYCHHE, Pa3MaxX MAaCCHBA YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATUSMHU: CIIyHYalHBIM AKCIIEPUMEHT (OIBIT) U CllydyaliHOE
coObITHE, 3JEMEHTApHOE COOBITHE (PIEMEHTAPHBIM WMCXOMA) CIIy4alHOTO
6.3 OMbITa; HAXOAUTh BEPOSATHOCTH B OMBITAX C PABHOBO3MOXKHBIMH
CIIy4aiiHBIMHM COOBITUSIMHU, HAXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYCHHBIX CIIYYalHBIX dKCIIEPUMEHTAX
Haxonutes u ¢dopmynupoBath COOBITHSI: TiepecedyeHHe U OO0BbETUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, TPOTHUBOIMOIOXKHOE JAHHOMY COOBITHIO;
' MOJIB30BAThCS IUarpaMmMaMu Ditiepa U popMyIoit ClI0KEeHUs BEPOATHOCTEN
TIPH PEIICHUN 33]1a9
OnepupoBaTh NOHATUSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOAWTh BEPOSITHOCTH C TMOMOIIBIO TMPaBHJIA YMHOXEHHS, C TIOMOIIBIO
JepeBa CIy4aifHOTO OIbITa
6.6 [TpuMeHSITh KOMOMHATOPHOE TIPABHIIO YMHOKEHUS TIPH PEIICHUH 33129
OnepupoBarh MOHITHSIMH: HCIBITAHUE, HE3aBUCHMbBIC HCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCTIeX W HeyAaua; HAXOIUTh BEPOSITHOCTH COOBITHUH B cepuu
' HE3aBHCHUMBIX HCIBITAHUN JO0 TEPBOrO ycrexa, HaXOAWTb BEPOSTHOCTH
coOBITHH B cepuu UCTIBITaHN bepryum
6.8 OnepupoBarh TMOHATHUSAMU: ClIydallHas  BEIMYMHA,  paclpeselieHrue
' BEPOATHOCTEH, AUarpaMma pacupeeieHus
11 KJIACC
Kon .
IIpoBepsieMble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 0opa3oBaHusA
pe3yJibTara
) Teopust BEepOsSTHOCTEH U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIy4allHOM  BEJIMYUHBIIIO
' pacmpeIeNIeHUI0 U C MTOMOIIBIO AUarpaMm
59 OnepupoBaTh TIOHATHEM MAaTEeMATHYECKOTO  OXHIAHUS, IPUBOJIUTH

IIPUMEPBI TOr0, KAK MPUMEHIETCS MAaTEMaTU4YECKOE OXKUIAHUE CIIydalHON




BCJIMYMHBI, HAXOJUTh MaTEMAaTHYECKOE OXHIAHHE [0  JaHHOMY
pacnpeeNIeHUIo

5.3 Nmets npeacTaBieHue 0 3aKOHE OOJIBIINX YHCET

54 VMeTh npeicTaBiIeHre O HOPMAIbHOM PACIpe/IeIeHHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBneHue JaHHBIX ¢ TOMOIIBI0 TabauI U nuarpamMm. CpenHee apudmernaeckoe,
MeJIMaHa, HanOoJIbIllee M HAaWMEHbIIIee 3HAUYCHHS, pa3Max, AUCTIEPCHs U CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB

6.2

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIyYaiHbIe COOBITHS. DIeMEHTapHBIE COOBITHS
(ucxomwr). BeposTHOCTH ciydaifHOTO COOBITHS. BIIM30CTh YacTOTHIM BEPOSATHOCTH
coObituii. CiydaiiHbIE OIBITHI C PABHOBO3MOXXHBIMH 3JIEMCHTAPHBIMH COOBITHSIMH.
BGPOHTHOCTI/I COOBITUH B OIBITAXC PAaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU COOBITHUSIMHU

6.3

Onepanuu  HaJx COOBITUAMHU: IepecedeHue, OOBeIUHEHHE, IPOTUBOIOIOKHBIE
coObITus. /lnarpamMmel Ditnepa. Popmyiia CI0KEHUS] BEpOSITHOCTEH

6.4

YcnoBHass  BEpOSITHOCTb.  YMHOXEHHUE  BepoATHOCTeH. [lepeBo  ciywallHOro
skcriepuMenTa. Gopmyra MmoHoi BeposiTHocTH. HezaBucuMbIie cOOBITHS

6.5

KomOunatopnoe mpaBuino ymHoxeHUs. IlepectaHoBku U Qakrtopuan. Yucio
couertanuil. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa

6.6

bunapHblii ciydaliHbIii oOmBIT (MCHBITaHWE), ycmex U Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCNIbITaHUN bepHyiu

6.7

Cnyuvaiinas BenuuuHa. PacnpezneneHue BeposiTHOCTeH. Jluarpamma pacrnpeaesieHus.
[Tpumeps! pacnpesiesnieHnit, B TOM YHUCIIE T€OMETPUIECKOeH OMHOMUAIbHOE

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucnoBbie XapaKTCPUCTHKHU CJIy‘-Iaf/'IHBIX BCJIMYHMH: MaTCMAaTHYCCKOC OXHUIaHUC,
JUCTIEpCUsl U CTaHAApTHOE OTKJIOHEHHUE. [Iprmepbl mprUMEHEeHUsT MaTeMaTH4eCKOro
OXXUJaHUS, B TOM 4YHCIE B 3aJadaX W3 IMOBCEAHEBHOW XH3HU. MareMaTtuieckoe
OKHMJIaHWE OWHAPHOM CIIydallHOW BEIMYMHBI. MaTeMaTH4ecKoe OKHUJIaHUE CYMMBI
CJIy‘-IElfIHBIX BenmunH. MaTeMaTidecKkoe OXXKUAAaHUC U OUCTICPCUA TCOMETPHUICCKOIo U
OMHOMMAIBHOTO pacrpeieIeHui

5.2

3akoH OOJBIIMX YHCET M €r0 POoJib B Hayke, MpHUpoje U olmiecTBe. BriOOpouHbIit
METOJI UCCIENOBaHUI

5.3

IIpumepsl  HENpPEpBIBHBIX  CIy4alHbIX BenMWunH. [loHATHE O  IUIOTHOCTH
pacnpenenenus. 3aaauu, NpUBOIALINE K HOPMAJIbHOMY pactipeneneHuto. [lonarue o
HOPMAaJIbHOM PACIpEACICHUN




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE ¥ MPOTUBOINOJIOXKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpalMy HaJ MHO>KECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JECUCTBUTEIbHBIM MOKA3aTEJIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
qHCell; YMEHHE UCTIONL30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUN 00U
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHUH 337a4; 3HAKOMCTBO C PAa3JIMYHbIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE UHUCJIA, MOAYJIb U  apPryMEHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, onpeienurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEPaBEHCTBA, MX CHUCTEMbI, yMEHHE OIEepUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUsS, HEPABEHCTBA W CHUCTEMBl C [AapaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GbyHKIMY, TIepBas W BTOpasl MPOM3BOJHAS (PYHKIIUH, TCOMETPUYCCKHNA U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIO3UIMK (DYHKIUH, HAXOJUTh YpaBHEHHE KacaTeJIbHON K rpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C HCIOJB30BAHUEM ammapara MaTeMaTHYeCKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

MOMOMUIbI0 AU PEepeHIInaTbHBIX YPaBHEHUM

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIMHU, TMOKa3aTeabHAs H
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
JKU3HHM, BBIpaXaThb (OpMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBHUIO 3aJlayd, HUCCJENOBAaTh IIOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJB30BAHHMEM  ammnapara  aiareopsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO0 Habopa; YMEHHE H3BJICKAaTh, WHTCPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOHNOB U 3JICKTPOHHBIX CPCACTB, rpa(bymecxn HCCJIEA0BAaTh COBMECTHbBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C HCIHOIB30BaHHEM TpadUUYecKuX METOJIOB; MPUMEHSTH
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSMH:  CITydaiiHass BEJIMYHMHA, pAaclpelejicHHe BEpOATHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPECICHUA TSl pEIICHUsS 3a/1a4;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK; OwHOM  HbIOTOHA; yMeHHE  NPHUMEHSTh
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM H IUIOCKOCTBIO, Yrod MEXKIY IUIOCKOCTSIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEIU C IOMOLIBK0 TE€OMETPUYECKUMX IOHATHH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], Npu3Ma, NHpamMHuaa, (QUrypa W TIOBEPXHOCTh
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHycCa, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHMS KOHyca M LWIMHIPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouascs c¢epbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEYEeHHe
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSTh CBOICTBA I€OMETPUUYECKUX (PUryp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pa3IUYHBIM IPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOMOJIHHUTEIbHBIE

MMOCTPOCHUS

11

YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHbIC W TOAOOHBIE (UTYpPHI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUCCKUE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 pealbHOW KW3HH, YMEHHE BBIYHCISITH T€OMETPUYCCKHE BEITUYNHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NPSIMOYTOJIBHOTO — MapajUieNienuIesia, MHPAMUAbL, TPU3MBI, LIIMHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHE BeKTopa Mo 0as3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOASIINM METO/I IJIsl PEIISHHs] 3a/1a4; TOHUMaHUe
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHl MATEMAaTHUECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Panmonanbnpie umcna. OOBIKHOBEHHBIE W JECSATUYHBIC JpOOW, IPOIEHTHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTE€HC 4YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yruciaamu. [IpuGnnxEHHbIE BBIYUCICHHS, TPaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUIUS C HaTypaJbHBIM M LEJbIM MokazateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢QyHknuil. CpolicTBa  (QyHKIMIH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Tpon3BogHbIE 3/1eMEHTAPHBIX (QYHKLINI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HaJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U IOBEPXHOCTH BPALEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTtuka.Anrebpa u Hayasia MaTeMaTudeckoro ananusa 10-11 kiaccsr:
y4eOHUK : 6a30BbIN U yriayonaeHHbd ypoBaH/ [1I.A.AnumoB u 1p. 9 uznanue-

M: IIpocsemenune

* Maremaruka. Bepostaocts u cratuctuka: 10-11-e knaccol: 6a30BbI U
yrayOneHHblil ypoBau: yueOHuK: Boiconkuii U.P., Smenko 1.B.; nox
penakuueit Amenko U.B. Axuroneproe obiiectBo «M31aTenbcTBO

«IIpocemienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HMHTEPHET
bu6mnoreka IJOK
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