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IMNOACHUTEJIBHASA 3AIINCKA

VYuebHslit kKypc « BepoSITHOCTh U CTaTUCTUKAY YTIYOJIEHHOTO YPOBHS SIBISETCS
IPOJIOJDKEHUEM UM Pa3BUTUEM OJHOMMEHHOrO Yy4eOHOro Kypca yriayoJEHHOTrO
YPOBHSI Ha YPOBHE CpeJIHEro 0011ero oOpa3oBaHus. Y YeOHbIN Kypc MpeiHa3HAuYeH
uist GOpMHUPOBAHUSL Y OOYYAIOIMXCSI CTATUCTUYECKOW KYJIbTYpPbl M MOHUMAaHUS
pOJI TEOPUM BEPOSTHOCTEW KaK MATEeMaTHYECKOTO MHCTPYMEHTA JJIS U3Y4YEHUS
CITy4JaiiHBIX COOBITHIA, BEIMYUH U TIporieccoB. [Ipu n3yuennn Kypca o0oramaroTcs
npeAcTaBiIeHUsS OOYYaroOUIMXCd O METoJaxX HCCIeAOBaHUS HM3MEHUHUBOTO MHUDPA,
pa3BUBAaeTCS MOHUMAHHE 3HAYMMOCTM M OOIIHOCTH MaTEMaTUYECKUX METOJ/IOB
MO3HAHUS KAaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MUPOBO33PECHHUSI.

Conepxkanne y4eOHOTO Kypca HampaBleHO Ha 3aKpeIUICHHe 3HAHUWH,
MOJIYYEHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUNA O CIyYalHBIX BEJIMYMHAX U B3aMMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX MpPHUMEpPaX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOyqarommxcs J0IKHO CHOPMUPOBATHCS MPECTABICHHUE O
HamOoJee ynoTpeOUTENbHBIX U OOITUX MATEMAaTUYECKUX MOJIENSIX, UCTIONb3YEeMbIX
JUTSI OTICAHUS aHTPOTIOMETPUYECKUX U JIeMOTpadUIECKUX BETMYUH, TOTPEITHOCTEN
B Pa3JIMYHbIC POJIa U3MEPEHUSX, JIIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH U MPOIECCOB B 00IIECTBE. Y 4eOHBII
Kypc sBisieTcst 0a30il JUisi OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CTEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CIEIUATBHOCTEN, HO TaKkKe
COIIMAJIBHBIX U MICUXOJIOTMYECKHX, TOCKOJIbKY COBPEMEHHbBIE OOIIIECTBEHHBIE HAYKH
B 3HAQUUTEIHLHONM Mepe UCHOJB3YIOT anmapar aHaiu3a OONbIIMX JaHHBIX.
[leHTpasibHYt0 4YacTh y4e€OHOTO Kypca 3aHMMAaeT OOCYXICHHE 3aKOHa OOJbIIMX
yrcel — (yHIaMEHTAJIbHOTO 3aKOHA MPUPOJIbI, HWMEIOIIET0 MAaTeMAaTHUYECKYIO
dbopmanmu3anmio.

B cooTBeTrcTBUM € yKa3zaHHBIMH LIENSIMU B CTPYKType Y4YeOHOro Kypca
«BepodaTHOCT, M CTAaTUCTHKA» Ha YrayOJEHHOM YPOBHE BBIJCIICHBI OCHOBHBIC
cozepkatenbuble TUHUU: «Ciayyalinbie cOOBITHS U BepOSITHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMuMO OCHOBHBIX JIMHUU B Y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPHUH
rpadoB UM TEOPUM MHOXKECTB, HEOOXOJIUMBbIC JUIsI TIOJHOLIEHHOTO OCBOCHUS
Matepuajga JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTHUYEeCKUX YYEOHBIX
KYypCOB.

Coneprxanue muHUMN «CirydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KHT OCHOBOM
Juist GOpMHUpPOBaHUSL TPEACTABICHUM O PACHPEACICHUH BEPOSTHOCTEH MEXIy
3HAYCHUSIMU CIyYalHbIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHOW JTUHUU

NOGRHVMAETA - YRMHEHHG 0 FRQMETPUYECKOTO M OMHOMMAJIBHOTO PAaCIpEelesIeHu U
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3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU — MOKa3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMH.

TeMbl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIYYallHBIMU BEJIIMYMHAMU U
pacmpeneNeHusIMHA, AaKIEHTUPYIOT BHHUMaHUE OOYy4alolUXCs Ha ONUCAaHUU W
U3YYCHHUH CIy4YalHBIX SBICHUN C MOMOIIBIO HENPEPBIBHBIX (PyHKIHI. OCHOBHOE
BHUMAaHUE yAEIISIeTCS MOKA3aTEIbHOMY U HOPMaJIbHOMY PacCIpeIeTICHUSIM.

B yueOHOM Kypce mpeaycMmaTpuBaeTcs O3HAKOMHUTEIBHOE HM3yYeHUE CBSI3H
MEXIy CIIy4YallHbIMA BEJIIMYMHAMU W OINMCAHUE DTOW CBSA3M C TIOMOIIBIO
Kod(h(UIIMEHTa KOPPeNIAlMH W €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIEpKaHMS Pa3BUBAIOT TEMY «JMarpaMMbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEICHUS U3 KYypPCOB
anreOpbl U TEOMETPUH.

Emé€ oauH »3leMEHT  coAepKaHus, KOTOpPbIM  Mpeiaraercs  Ha
O03HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBHUCUMBIX
COOBITUM, HACTYNAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJIEHHE C pacipeaciCHuEM
BEPOSITHOCTEN KOJMYECTBA TaKUX COOBITUM HOCUT pPA3BUBAIOLIMI XapakTep u
ABJISIETCSI AKTyaJIbHBIM JUIsl OyJIyIIUX aOUTYypHEHTOB, MOCTYHAIOUUMX HA y4eOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, I[ICUXOJIOTHEH W
YIPABIECHUEM.

Ha u3ydenne yueOHoro Kypca «BeposiTHOCTh U CTATUCTHKA» HA YTI1yOJIE€HHOM
ypoBHe oTBoAUTCS 68 "yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HeeIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

I'pad, cs3ublii rpad, nytu B rpade: Mukisl U nenu. CteneHs (BaJeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OTbBITHI) U CIy4alHble COOBITHS. DIIEeMEHTapHbIE
coObITust (Mcxojbl). BeposTHOCTh ciydailHOro coObITHs. biu3ocTh 4acTtoThl M
BEPOSITHOCTU cOObITHI. CiydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepaiuu HaJy COOBITUSIMU: TTepeceueHne, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JInarpammel Ditsiepa. @opmyiia CIOKEHUS BEPOSITHOCTEH.

VYcil0BHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEM. [lepeBo CilydaiiHOTO
skcniepuMenTa. @opmyna nonHou BepoaTHoCcTH. Popmyna barieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaliHbIN ONBIT (MCTIBITAaHUE), yCIeX U Heyaada. He3zaBucumbie
ucnbiTanus. Cepusi He3aBUCUMBIX MCIIBITAHUWA 10 MEepBOro ycrexa. IlepectaHoBku
u (Qakropuan. Ywucino coueranuil. Tpeyronpuuk Ilackans. ®opmyna OuHOMa
Herorona.

Cepust He3aBUCUMBIX HcTibITaHUK bepHyuu. Ciy4ailHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnass  BennunHa.  Pacnpenenenne  BeposTHocTen.  [[marpamma
pacopeaenenus. Onepanuy Haa CIy4YalHbIMU BEJIMUMHAMU. buHapHas ciydailHas
BennuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHUAJILHOE.

CoBMecTHOE pacrpeieicHue JABYX CIydallHbIX BennuuH. HeszaBucumele
CIy4aillHble BEJIMYMHBL.MareMaTuuyeckoe OXHIAHUE CIIyYahHOW BEJIWYHHBI
(pactipenenenus). llpumepbl  NpUMEHEHHS  MAaTEMaTUYECKOIO  OKHMJIAHUA
(cTpaxoBaHue, JoTepes). MaTemMaTHUeCKOe OXXHJaHHE OWHApHOW Cily4ailHOM
BEIIMYMHBI. MareMarndeckoe OXHJAHME CYMMBI  CIy4YalHBIX  BEJIWYUH.
Matematuyeckoe 0>kuJaHuEe FTE€OMETPUUECKOT0 U OMHOMHAIBHOTO PacIpeIeICHHN.

Jucnepcus ¥ CTaHAZAPTHOE  OTKIOHEHUE  CIIyYaWHOW  BEJIMYHHBI
(pacnpenenenusi). Jlucriepcus OMHApHON clydailHOW BelMYuHbI. MaTeMaTtuueckoe
0’KMIAHUE NPOU3BEIACHUS U IUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYalHBIX BEJIUYMH.
Jucnepcust W CTaHJAPTHOE OTKJIOHEHHWE OWHOMHAJIBHOTO pacHpeieseHusl.
Jlucriepcus ¥ CTaHAAPTHOE OTKIIOHEHUE F€OMETPUUYECKOTO PaCIpeeIICHUS.

11 KIIACC
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Hepasenctso UeOniméBa. Teopema UebniméBa. Teopema bepnymnu. 3akoH
Oonpmmx  uyucen.  BwiOopouHbld  MeTOn — uccieAoBaHuM.  BeibopouHbie
xapakTepucTuku. OlleHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka nmpocTenmmx runoTe3 ¢ NOMOIIBK U3YYEHHBIX PaCIpeIeICHUMN.

HenpepriBuble ciyuaiinble BenuuuHbl. [lpumepsl. DyHKIMSA IIIOTHOCTH
BEPOATHOCTU pacupeneneHus. PaBHOMEpHOe paclpelesieHue M €ro CBOWCTBA.
3ajaun, NpUBOASIINE K OKA3aTEIbHOMY PacIpeAeICHUI0. 3a1auu, IPUBOISAIINE K
HOPMaJIbBHOMY pacupeneeHHUIO. OyHKUWS IJIOTHOCTHU BEPOSATHOCTHU
MOKA3aTeNbHOTO pacipeaesieHus, PyHKIHS MIIOTHOCTH BEPOSITHOCTA HOPMAIBHOTO
pacupeaeneHust. yHKIMS INIOTHOCTA U CBOWCTBA HOPMAJIBHOTO PACIIPEACIICHUSL.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3anaum,
npuBoAsAUIME K pacnpeneneHuto [lyaccona.

Kopapuanus naByx cinydaiiHeix BenuuuH. KoaddumnueHT auHEHHOM
koppensitud.  CoBMecCTHbIE  HaOMIOJEHUS  JBYX  BEJIMYUH. BbpIOOpOYHBIN
kod(uireHT koppensauuu. Paznuune Mexay JUHEWHOW CBSI3bI0O M MPUYMHHO-
CJIEZICTBEHHOU CBA3bI0. JIMHEHas perpeccus, METOI HAMMEHbBIINX KBaIpaToB.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YIJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIUUA 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUHUCKOI0 OOIIECTBA, TPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBIEHUN, MPOLEAYD
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOPBI,  OMpPOCHI W JIPyroe), yMEHHE
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C UX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) IATPUOTHYECKOI0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHUE AYXOBHBIX LEHHOCTEW pOCCUICKOro Hapoaa, chOPMUPOBAHHOCTb
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHXKEHUIN HAYKHU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHHUE YCTOMYUBOIO OYIyIIIETO;

4) 3¢cTeTU4eCKOro0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsi 3CTETUKY MAaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 33]1a4, PEIICHUH, PACCyKIEHUMN, BOCIPUUMYUBOCTD K
MaTEeMaTHYECKUM acCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN €SI TEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peaau30BBIBAaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,

I OI&&EQP&H%I%Ha )'IEKT%HH oii ﬁ&ﬂ%&c(gBHOCTB K MAaTCMATUICCKOMY 00pa30BaHUIO u
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMATHUYE€CKON HAIIPABICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHUMAaHHE BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAJIbHON
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIsl penieHus 3agady B 00jacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKK, TOHUMAaHUE MaTeMaTUUECKOM
HAyKHU Kak c(epbl 4eJIOBEUECKOM I TEIbHOCTH, TAOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL PA3BUTHS IIUBUIN3ALIUY, OBJIAJICHUE SA3BIKOM MATEMATUKU U MaTeMaTHYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO
U UCCIIEIOBATEILCKYIO ACSITEIbHOCTh MHANBUIYILHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA

ba3oBble jornueckue aeiicTBU:

BBIABJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXIy MNOHATHSAMU, (HOPMYIHPOBATH
OTpe/IeJICHHs] IOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIY,
OCHOBAHUS /1711 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (QOpMYIUpPOBaTH U  NPeoOpa3OBBIBAThH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPULIATENIbHBIE, €AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHIX, MpEJJIaraTh KPUTESPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY UL,

JIeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JECAYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOYECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS 1 BBIBO/IBI,

BBIOMpaATh crnocod perieHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMpaTh HAOO0JIee MOIXO AN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBareJbCcKue 1eiicTBUA:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  MpodIemMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
M0 YCTaHOBJICHHUIO OCOOEHHOCTEN MaTeMaTUYeCKOoro 00beKTa, SIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3YyJIbTaTOB, BEIBOJIOB U 0000IIICHUH;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATD,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITEJIbHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEJISIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh IOSCHCHUS II0 XOJy peIICHUS 3aJayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXJICHUSIMH JPYTrUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C Y4YETOM 3a1a4
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

poonerr A SRE ARG AT o
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COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a]1a4u, BHIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMHU  TIO3HABATEIbHOM  pedUieKCMH  KaK  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAaMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSICHATh TPUYHHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TIOTOBAPUBATHCS, 00CYKIaTh MIPOIECC U pe3yabTat padboThl, 00001aThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpynmnoBbix dopmax paboTel (0OCykAeHUs, OOMEH MHEHHI,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMU Wi€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aMMO/ICVCTBHUSL.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

CBOOOJHO OIEepUpOBaTh MOHATUSAMHU: Tpad, TIockuid Tpad), CBI3HBIN Tpad,
nyTb B rpade, Memnb, UK, JIEPEBO, CTEMCHb BEPIIUHBI, JEPEBO CIIYyYaitHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: CIYYaWHBIA OSKCIEPUMEHT (OTBIT),
CIIyJaitHOoe COOBITHE, PJIEMEHTAPHOE CIyJ4aiiHOE COOBITHE (DIEMEHTAPHBIN MCXO)
CIIy4ailHOTO  OTBITA, HAXOJUTh BEPOSITHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHIIMU;

HAXOJUTh U (HOPMYyITUPOBATH COOBITHS: TEpeceYeHe, O0hEAMHEHNE TaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJIL30BaTh JHATPAMMBI
Diinepa, KOOPAWHATHYIO TPSIMYIO JIJIsl PEIIeHUs 3aj/iay, MoJIb30BaThes (hopmyroit

uox%ﬁ’?ﬁ&ﬂ%ﬁﬁ&%%%&ﬁﬁc@” BEPOATHOCTEU IBYX U TPEX CIIyYaWHBIX COOBITHI;
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OIIEPUPOBATH NOHATUAMU: YCIOBHASI BEPOSATHOCTb, yMHOKEHUE BEPOSATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JI€PEBO  CIy4yalHOrO  OSKCIIEPUMEHTA, HAXOIUTh
BEPOSTHOCTU COOBITHH C IMOMOUIBIO IpaBUJIa YMHOXEHHS, JIepeBa CIy4ailHOro
OTbITa, HMCIOJIb30BaTh (GOpMyNTy TMOJHOW BeposiTHocTH, (opmyny baiieca mpu
pelIeHnH 3a7ad, ONPENENATh HE3aBUCUMOCTb COObITMH 1O ¢dopMyle MU IO
OpraHHU3alHH CIIYYailHOTO SKCIIEPUMEHTA;

NPUMEHSTh H3yYEHHbIE KOMOWHATOPHBIE (QOPMYINIBI ISl MEPEUUCIICHHUS
AJIEMEHTOB MHOECTB, 3JIEMEHTApPHBIX COOBITHI CIy4alHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPHUU BEPOSITHOCTEN;

CBOOOJTHO ~ OMEpUpPOBATH TMOHATHAMHU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucnipiTaHuE), yClieX W HeyJada, HEe3aBUCHUMBbIC HUCIBITAHUS, CepUsl MCIbITAaHUMH,
HAXOJUTh BEPOATHOCTH COOBITUI: B CEPUU MCTIBITAHUI 0 IEPBOTO yCIIEXA, B CEPUU
UCHIBITaHUM BepHysn, B onbITe, CBA3aHHOM CO CIy4allHBIM BIOOPOM U3 KOHEUHOM
COBOKYITHOCTU;

CBOOOJTHO OIEpPUPOBATH MOHSATUSIMU: CiIy4yaliHas BEJIMYMHA, pACHpeeieHUe
BEpOSITHOCTEN, JauMarpamMma pacrhpejesieHusl, OuHapHas cllydaiiHas BeJIMYWHa,
reoMeTpu4ecKoe, OMHOMHUAIBLHOE paclpeesIeHIE;

ONEPUPOBATh MOHATUSMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJb30BaTh TAa0JUIy COBMECTHOI'O paclpeiesieHus ABYX CIy4alHbIX
BEJIMYMH I BBIICICHUS PACIpPENEICHUs] KaXIOW BEJIIMYMHBI, OINPEICIICHUS
HE3aBUCUMOCTH  CIy4alHbIX  BEJIIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OXKUIAHUS CIydailHOM BEJIMYMHBI (pacnpeeneHus), IpUMEHSITh
CBOMCTBA MAaTE€MATHUYECKOIO0 OKHMJIAHWS TpU PEIIEHWH 3a0a4, BBIYUCIATH
MaTEeMaTUYECKOE 0’KHJIaHHEe OMHOMHUAIBLHOTO U T€OMETPUUYECKOIO PACIIPEICIICHHI;
CBOOOJHO OIEPUPOBATH TMOHATUAMM: AUCHEPCHs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCHM CIIYYalHOM BEJIMYHUHBI
(pactipeniesieHHs) MPU PELICHUH 3a/lay, BBIYUCIATH JHMCIEPCHUIO M CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOTO U OMHOMHAJIBHOT'O pacipeieICHU.

K kony 11 kiacca oGyyaronuiicss HAQy4uTCs:

BBIYHCIIATH BEIOOPOYHBIE XapAKTEPUCTUKH 110 JAHHOW BBIOOPKE M OLEHUBATH
XapaKTEPUCTUKH TE€HEPATbHOM COBOKYIHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBaTh BEPOSITHOCTH COOBITHI U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKUE TUIIOTE3BI, MOJIb3YSICh H3YYEHHBIMU PACIPEACIICHUSIMY,

IPUBOAUTL  IIPUMEpPHl  3a4ad, NPUBOMAIIMX K  II0KA3aTeJIbHOMY
paclpeneneHnro, 3axad, IPUBOJAIIMX K HOPMAJIBHOMY  PaCIpEIEICHUIO.
OnepupoBaTh NOHATUAMHU: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpenenenus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIbHOIO paclpeIeIeHuUs,
(YHKIMS TUIOTHOCTH W CBOMCTBA HOPMAaJbHOTO PaCIpe/eieHHUs ;0NpenesITh
KO3 OUIIMEHT TUHEHHON KOpPEsIuu, BBIOOPOUHBII KO3PHUIIUEHT KOPPETSAIIUU.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne ni/m Kourpoasnbie | IlpakTnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypebt
1 DneMeHTHl Teopuu rpados 3
9 CrydaiiHble ONBITHI, CIIydaiiHble COOBITHS U 3
BEPOSITHOCTU COOBITUI
Omnepanuu HaJ MHOXECTBaMH U
3 coOpITusAMU. C0XKEHUE U YMHOXKECHHE 5
BEPOSITHOCTEH. Y CJI0OBHAsI BEPOSITHOCTb.
He3zaBucumele coObITHS
4 DeMeHTbl KOMOMHATOPUKHI 4 1
Cepun nocie0BaTeNbHbIX UCIIBITAHUI.
5 Ucnpitanus beprymnu. CiydaiiHbIi BEIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyyaiiHble BEJIMYUHBI U pACIIpe/IeTICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m Kontpoabnsie | IIpakTnyeckue
NporpamMmbIl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypcsl
1 3aKoH OOJBIINX YHCENT 5
DNeMEHThl MATEMaTHYE€CKON CTATUCTUKHU 6
HenpepsiBHbIE CilyyaliHble BEIMUYUHbI
3 (pactipenenienus ), MoKa3aTeIbHOE U 4
HOpPMAaJIbHOE pacipe/leleHUs
Pacnipenenenne Ilyaccona
CBs13b MEXY CIIYYailHBIMH BETHIMHAMH
O0001IeHre 1 cucTeMaTu3anus 3HaHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

KoimuecTBo yacoB DJIeKTPOHHbIE
Harta nu@posbIe

Ne i/t Tema ypoka Kontpoabubie | IlpakTtuuyeckue
Bcero U3yueHusi | oOpas3oBaTesibHbIE

padoThI padoThI pecypebi

I'pad, cBsA3HBIM rpad, npeacTaBieHue
3a/1a4¥ C OMOIIIbIO rpada

CrerneHb (BAJICHTHOCTh) BEPIIIUHBI.
ITyts B rpade. Llenu 1 uuxib

I'padbr Ha mtockoctu. JlepeBo
CJIy4aiiHOT O 3KCIIEpUMEHTA

CnyyaiiHble 3KCIIEPUMEHTHI (OIIBITHI) U
4 clly4yaiiHble cOOBITUS. DIeMEHTapHbIE 1
coOBITUS (MCXO/IBI)

BeposTHOCTh City4aitHOTO COOBITHS.
BepostHOCTH COOBITHII B OIIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMU

BeposatHocTh ciydyaitHOro COOBITHS.
BepositHocTH COOBITHIT B OIBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, TIPOTHBOIOJIOKHbBIE
coObITHsI. DOpMYIIa CIOKEHUS
BEPOATHOCTEN
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YcnoBHas BEpOSTHOCTb. Y MHOXKEHUE
BeposTHOCTE. DopMyria yCIoBHOM
BEPOSITHOCTH

YcnoBHas BEPOATHOCTb. Y MHOXKCHHE
BeposTHOCTEH. PopMyIia yCIIOBHON
BEPOATHOCTH

10

dopmyJia MOIHON BEPOATHOCTH

11

®opwmyna baiieca. HezaBucumeble
COOBITHUS

12

KomOuHaTopHOE IPaBUIO YMHOKEHHUS.
IlepecranoBku u pakropuan

13

UYucno coueranuii. TpeyroabHHUK
[Tackainsa

14

®opmyna buHoma HeroToHa

15

Kontponbnas padora Nel: "I'padsr,
BEPOATHOCTH, MHOYKECTBA,
KoMOMHaTopuka'

16

bunapHbIii cydaliHbII ONBIT
(ucnibITaHue), ycnex U Heyaya.
HezaBucumsble ucnbitanus. Cepust
HE3aBUCHMBbIX UCIIBITAHUH J10 IEPBOTO
ycrexa

17

Cepust HE3aBUCUMBIX HCTIBITAHUN JI0
MEPBOro ycrexa

18

Cepust HE3aBUCUMBIX MCTIBITAHUM
bepnymn

19

CrydaiiHblii BBIOOP U3 KOHEUHOM
COBOKYITHOCTH

1

JIOKYMEHT T1O,
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20

[TpakTryeckas pabora c
UCIIOJIb30BaHUEM IEKTPOHHBIX TAOJIHIL

21

Cnyyvaitnasg BennuuHa. Pacnpenenenue
BeposiTHOCTEN. [lnarpamma 1
pacnpezneneHus

22

Onepaunu Haj caydaiHBIMU
BenuuuHaMu. [Ipumepst
pacupenenennii. bunapnas cirydaiiHast
BEJIMYMHA

23

['eomeTprueckoe pacnpeeieHue.
buHOMHuanbpHOE pacrpeneieHne

24

MaremaTtnueckoe 0KHM1aHue
ciny4aiiHoi BennuuHbl. COBMECTHOE
pacupeneneHue AByX CiaydanHbIX
BEJIMYHH

25

He3aBucumble cnydailHble BETUYUHBI.
CpolicTBa MaTeMaTHIECKOTIO
oXKHIaHuA. MaTeMaTnueckoe 1
OXHJIaHNe OMHAPHOH cydaiHoM
BEJIMYUHEI

26

MatemaTtuyeckoe 0XuIaHue
T€OMETPUUYECKOTO U OMHOMHAIBHOT'O 1
pacrpeaeneHuin

27

Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE

28

Jucnepcus OMHapHOH CiTy4aiiHOM
BesiMuKrHBI. CBOMCTBA AUCTIEPCUU
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29

MareMaTrnyeckoe 0KHU1aHHue
MIPOU3BENICHUS U IUCIIEPCUSI CYMMBbI 1
HE3aBUCHUMBIX CITy4YalHBIX BEJIMYUH

30

Hucnepcus OMHOMHAILHOT O
pacripenenenus. [Ipakruueckas padora
C UCIOJIb30BAHNUEM 3JIEKTPOHHBIX
TabIuI

31

Jlucniepcus U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPHUECKOTr0
pacnpenenenus. . [Ipaktudeckas 1
paboTa ¢ UCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOIIHIT

32

O000I11IEHNE U CUCTEMATU3ALIUS 3HAHUH 1

33

Kontponbhas pabora Ne2:
"Ucneiranus bepnymm. Cinyyaiinsle 1 1
BEJIMYMHBI U pacnpeneaeHus"”

34

O000111eHIE U CHCTEMATH3alAs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34 2 0
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE

Ne Hara nudposbie

Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE

padoThI padoThI pecypebi

HepasenctBo YebbimeBa. Teopema
1 UYeobrmmera. Teopema bepuymu. 3akoH 1
OOJIBIIIUX YUCEIT

Hepasencro YeObimeBa. Teopema
2 YeooimeBa. Teopema bepuymnnu. 3akon 1
OOJIBIIMX YUCEI

HepasenctBo UeOnimeBa. Teopema
3 Yeonmmena. Teopema beprymmm. 3akon 1
OOJIBIIIUX YUCEI

4 Br16opouHbIit METO icCTIeOBaHUN 1

[TpakTuyeckas pabora ¢
UCIIONIb30BAaHHEM DJICKTPOHHBIX TaOIHI]

['enepanbHas COBOKYIHOCTb U
ciy4aitHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOUYHBIMHU XapaKTEPUCTUKAMHU.
OueHka cpeHero u JUCIEpCUu
reHepalbHOI COBOKYITHOCTH C IMTOMOIIBIO
BBIOOPOUYHBIX XapaKTEPUCTUK

['enepanpHas COBOKYIIHOCTb U
ciydaiiHasi BEIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTHKAMHU.
OreHKa cpeHero u JUCTIEPCUH
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reHepaIbHOM COBOKYITHOCTHU C TOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHnBaHUE BEPOSATHOCTEN COOBITHH TIO
BBIOOpKE

Craructuueckas rumnotesa. [IpoBepka
MPOCTENIINX TUIIOTES C MOMOLIBIO 1
CBOICTB U3y4YEHHBIX pacipeieeHui

10

Cratuctuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 C TOMOLIBIO 1
CBOMCTB M3Y4YEHHBIX pacIpeleIeHUun

11

[IpakTnueckas paborta c
MCIOJIb30BaHUEM HJIEKTPOHHBIX TAOJHIL

12

IIpuMepsl HENPEPBIBHBIX CIIYYalHBIX
BeIU4HUH. OyHKIUA [IJIOTHOCTU 1
BEPOSITHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepsl
3aaa4, IpUBOAANINX K ITOKA3ATCIIbHOMY U 1
K HOPMaJIbHOMY pacipeieIeHusIM

14

(DYHI(I_II/I}I IJIOTHOCTHU BEPOATHOCTH
IMOKa3aTCJIbHOI'O paCIpCaACICHUS

15

OYHKINA IIOTHOCTA BEPOATHOCTH
HOPMAJIBHOT'O PacIpeeIeHHs

16

ITocimemoBaTeIbHOCTE OJTMHOYHBIX
He3aBHCUMBIX coObITHi. [Tpumep 3anaun,
MIPUBOJAIIEH K pacIpeeIICHUIO
[Tyaccona

17

[IpakTuueckas pabota c 1

HCIIOJIB30BAHUCM JJICKTPOHHBIX Taﬁrmu
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18 KoBapuanust 1Byx ciy4aifHbIX BEJIMYMH. 1
Koaddumument xoppensiiun

19 CoBMecCTHBIC HAOIOJACHUS ABYX BETUIMH 1

20 Bri6opounblii kKo duimeHT 1
KOppesILiU

21 Paznuuue Mex 1y TMHEHHON CBS3BIO U 1
IIPUYUHHO-CIIEACTBEHHOU CBA3BIO

22 Jluneitnas perpeccust 1

23 [IpakTnueckas paborta c 1
MCTIOJIb30BaHUEM HJIEKTPOHHBIX TAOJHIIL
IIpencraBieHne JaHHBIX ¢ TOMOIIBIO

24 TaOIUIl U AUarpaMM, orucaTenbHas 1
CTaTUCTUKA

95 OnBITHI ¢ pAaBHOBO3MOKHBIMU 1
3JI€MEHTapHBIMU COOBITHUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITHI C 1
pUMEHEHHEM (HopMYIT
Brruunciienue BeposiTHOCTEH COOBITHI C

97 MIPUMEHEHHEM TpaUIeCKUX METO/IOB: 1
KOOpJMHATHAs MpsimMasi, 1EPeBo,
nuarpaMmma Ditnepa

28 CrydaiiHble BETMYUHBI U PACTIpeeTICHHS 1

29 MareMaTnyeckoe 0KHIaHUE CITy4alHON 1
BEJTMYMHBI

30 MaremaTuyecKkoe OKUIAHUE CIyYalHOM 1
BEJTUYHUHBI

31 KontponbHas pabora: "BeposTHOCTb U 1 1
CTaTHCTHKa" JIOKYMEHT MOAMNUCAH SNEKTPOHHOA NOMNNCHIO
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Berunciienue BeposiTHOCTEH COOBITHI ¢
32 pUMEHEHHEM (OPMYIT U TpadUIeCKIX 1
METOJI0B

Boruncnenue BeposiTHOCTEN COOBITHI C
33 pUMeHeHHEeM (OpMYIT U TpaprUECcKUX 1
METO/I0B

Cnyualinble BEJIMYUHBI U
34 pacnpenenenusi. MareMatnieckoe 1

OKHMJIAHUE CIYYAHON BEJIUYUHBI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 34 . 0
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepPsIeMOro .
o0pa3oBaTeIbHOI IPOrpaMMbl CpelHero o01ero 00pa3oBaHus
pe3yJjbTaTa
6 Teopust BepoSITHOCTEH M CTaTUCTHKA
6.1 UuTath U CTPOUTH TAOIUIIBI U JHATPAMMBI
6.2 OmnepupoBaTh MOHATHAMHU: cpenHee apudMeTHdeckoe, MeauaHa,
' HauOosblee, HAaMMEHbIIIee 3HaYeHNe, pa3Max MacCHBa YUCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUIMH: CIYIaHBIA SKCIICPUMEHT (OIBIT) M CIIy9aiiHOE
cOOBITHE, PJIIEMEHTapHOE COOBITHE (PIEMEHTApHBIA HCXOJ) CIy4ailHOro
6.3 OIbITa; HAXOAWTb BEPOATHOCTH B ONBITAX C PaBHOBO3MOKHBIMHU
CIIy4allHBIMH COOBITUSIMH, HAXOAUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHI
B M3YYEHHBIX CIIYYalHBIX SKCIIEPUMEHTAX
Haxoguts u ¢GopMynupoBarth COOBITUS: NEpPECEUEHUE U OOBEIUHEHHE
6.4 JaHHBIX COOBITUH, COOBITHE, MPOTHUBOMOIOKHOE ITAHHOMY COOBITHIO;
' MONB30BaThCSA  auarpamMmamMu  Jinepa u  Qopmysiaod  cloKeHUs
BEPOATHOCTEN MPU PEIICHUH 3a]1a4
OnepupoBaTh TMOHSATUSIMU: YCJIOBHAas BEpPOSTHOCTh, HE3aBUCHMBbIE
6.5 COOBITHSI; HaXOAUTh BEPOATHOCTH C IMOMOILBIO MPaBWIa YMHOXEHHS, C
IIOMOIIIBIO JIEPEBA CIYYaHOr' O OIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEIICHUH 3a]1a4
OnepupoBaTh NOHATUAMMU: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCHBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSTHOCTU COOBITHH B cepUU
' HE3aBHCHUMBIX HCIIBITAHUM J10 NEPBOrO YCIEeXa, HaXOJUTh BEPOSTHOCTU
cOOBITHIA B cepuu HcTibITaHui bepHynu
6.8 OnepupoBaTh MOHATUSAMU: Ciy4ailHas BEJIMYMHA, paclpeaciIecHue
' BEPOSATHOCTEH, AUarpaMma pacrpeaeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJbHOI MPOrpaMMbl CpeIHero o0mero 00pa3oBaHus
pe3yJbTaTa
5 Teopus BeposTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYECHHH  CIy4allHOM  BEJIWYUHBIIIO
' pacnpeaeneHuIo Uik C IOMOIIbIO AUarpaMMm
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OmnepupoBaTh NOHATHEM MaT€MaTHUECKOTO OXXUAAHUS, MPUBOIUTH
59 IIPUMEPBI TOr0, KaK IPUMEHSIETCS MATEMaTHYECKOE OKUAaHUE CITydailHON
' BEIMYUHBI, HAXOJUTh MaTeMaTHYECKOe OXHJAHHE TO0 JaHHOMY
pacnpeneneHuo
5.3 HmeTtpb nmpeacTaBieHue o0 3aKOHe OOJIBbIINX YHCENT
5.4 Nmets npeacrasieHue 0 HOPMAJIBHOM PacIpeieIeHUN
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

K IIpoBepsieMblii 3/1eMeHT cOePKAHUSA
on

6 Teopust BEpOATHOCTEHN M CTATUCTHUKA

[IpencraBnenne HaHHBIX ¢ MOMombl0 Tabmun W jguarpamm.  CpenHee
6.1 apudMeTHYeCKoe, MeIuaHa, HaWOONbIIee W HAWMEHBINEE 3HAUCHHUS, pa3Max,
JMCTIEPCHS ¥ CTAaHIAPTHOE OTKIOHEHUE YHCIIOBBIX HA0OPOB

CraydaiiHple SKCIIEPUMEHTHI (OIMBITBI) M CIydailHble COOBITHS. JeMEHTapHBIC
coObITHsl (Mcxofbl). BeposTHOCT citydaiiHOro coObITHs. bnm3ocTh YacToThM
6.2 | BeposTHOCTH coObITHI. CirydaliHbIC OIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMH
COOBITHSIMU. BeposiTHOCTH COOBITHH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH

COOBITUSMU
6.3 Onepanuu Haa COOBITUSIMU: TEpeceueHue, OObEeIUHEHUE, MPOTHUBOMOIOKHBIC
' coObITus. J{marpammel Diinepa. @opmyria CIIOKEHUS BEPOSITHOCTEH
6.4 VYcnoBHasi BEpOATHOCTh. YMHOXKEHHME BeposiTHOCTEH. [lepeBo  ciydaiiHOro
sKcriepuMenTa. Gopmysia moaHOM BepoaTHOCTH. HezaBucumMbie COOBITHS
6.5 Kombunaropnoe mnpaBuio ymHOxeHus. IlepectaHoBku u ¢dakropuan. Yucio

coueranuii. Tpeyronbuuk [lackans. ®opmyna 6unoma HeroToHa

bunapHblii ciyyaiiHbIi ONBIT (MCHBITAHUE), yclleX M Heynada. HesaBucumbie
6.6 | ucoeitanus. Cepus HE3aBUCHUMBIX HCHBITaHMM 10 mnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyin

CnyvaitHag BenmuuuHa. Pacnipenenenue BeposiTHOcTel. Jlnarpamma pacrnpeneneHust.

0.7 [Tpumeps! pactpesesieHnii, B TOM YHCIIe TE€OMETPUIECKOESH OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN U CTaTUCTHKA
YucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMYHH: MAaTEMAaTHYECKOE OXKHJIAHHE,
JIMCIIEPCHS U CTAaHAAPTHOE OTKIOHEHUE. [IpuMepsl pUMEHEHUT MAaTEMAaTUYECKOT O
51 OKMJIaHWs, B TOM YHUCIIE€ B 3aJa4ax W3 MOBCEIHEBHOM >XM3HU. MaremMaTuyeckoe
' OKHJlaHUE OMHApHOU Ciy4dyalHOM BeIWYMHBL. MaTeMaTuueckoe OXUAaHUE CyMMBbI
CIy4alHBIX BEIMYMH. MaTeMaTuueCcKoe 0KUAAHUE U JUCIIEPCUS T€OMETPUUECKOTO
¥ OMHOMMAJILHOTO pacipeeseHui
5.9 3aKkoH OONBIIMX YHCET M €ro polib B HayKe, Mpupoje u oduiecTBe. Boibopounsbiii
' METOJI HCCIIEOBAHU
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[Ipumepbl HEMpepBIBHBIX  CIy4aHBIX BeNWYWH. [loHATHE O TJIOTHOCTH
5.3 pacnpenenenus. 3aaayu, IPUBOISILINE K HOpMaIbHOMY pactipenenenuto. [Tonsrue
0 HOPMAaJILHOM pacipeeseHHH
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHET'O OBILIEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUs K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeIHEro 0011ero
TpeGoBaHus o0pa3oBaHus

Brnanenue MmerogaMum J0Ka3aTesNbCTB, ANTOPUTMAMM PELICHHs 3ajady;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATh IOHATHSIMU: ONpEAEICHHUE,
aKCMOMa, TeopeMma, CJIEACTBHE, CBOMCTBO, NPU3HAK, JOKA3aTENIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKU; IPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
00paTHOE M IPOTHUBONOJIOKHOE YTBEPKJIEHHUE, IIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HUCIONb30BaTh METOJ MaTeMAaTU4YeCKONW WHAYKIHH;
IIPOBOANUTH  JOKA3aTENIbHBIE PAacCyXAECHUsS IIpU pELICHUH 3aj]ad,
1 OLICHMBATh  JIOTMYECKYI0 IPaBWJIBHOCTb  PACCYXIECHMH; yMEHUE
ONEepPUPOBATh MOHSTUSIMHU: MHOXECTBO, IOJIMHOKECTBO, OINEpally Haj
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JiIs OIIMCaHUs PeaIbHBIX MPOLIECCOB U SBICHUI U NP PELICHUN
3a7a4y, B TOM 4YHCIE U3 JAPYruX Yy4eOHBIX MPEIMETOB; YMEHHE
OINepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad, IepeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W ONMCHIBaTh Trpadbl pa3sIUYHBIMU

crioco0aMu; UCTIONb30BATh Ipadbl MPH pelIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSIMH: HATYpPAJIbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIENbIM [10Ka3aTelIeM, KOPEHb HATYpPAJIbHOU CTENEHH, CTEIIEHb
C palMOHAIBHBIM  IIOKAa3aTeJIeM, CTENeHb C  JEWCTBUTEIbHBIM
mokasaresneM, Jorapum uucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOAYJII0, PAalMOHAIBHOE YHCIIO,
UPpALMOHATIBHOE  YMCIIO,  MHOXECTBAa  HATypaJbHbIX,  IEJbIX,
2 palMOHANbHBIX, JCHCTBUTEIBHBIX UHCEN; YMEHUE MCIIOJIb30BAThH
MPU3HAKHA JIETUMOCTH, HaUMEHBIINI OOUIMI NIEeNUTEeNh W HAaMMEHBIIee
o0rmiee kpaTHoe, anroput™ EBKiinja mpu peieHuu 3a1ad; 3HaKOMCTBO C
pa3NIMYHBIMM ~ TO3UUMOHHBIMM ~ CHUCTEMaMH  CUMCIEHHUS; yMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUN W MPeoOpa3oBaHMs BBIPAKEHUN CO
CTENEHSIMH U JiorapupmMamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIPDAKECHMI; YMEHHUE OIEpUPOBATh IMOHATUSMHU: MOCIEI0BATEIBHOCTb,
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apudmeTndeckas mporpeccus, reoMeTpruecKas mporpeccusi, 60eCKOHEYHO
yOBIBatolass  reOMETpUYecKass  IPOrPeccHs; yMEHHE  3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJIE C TTIOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE ONEepPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIIO, CONMPsHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Kcia, hopma
3aMUCcy KOMIUIEKCHBIX Yucel (TeoMeTpuyecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTh MPOU3BOAUTH apuU(PMETHUECKHE JCUCTBUS C
KOMILJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIB30BAHUS
KOMILJIEKCHBIX YHCEJN;, ONEpUpPOBaTh MOHATHSAMU: MaTpula 2x2 u 3x3,

OIMpPCACIINTECIIb MAaTPUIIBI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJT OTTPCACIIUTECIIA

YMeHne onepupoBaTh MOHSATHUSMHU: pallMOHAIBHBIC, WPPALUOHATIBHBIC,
MOKa3aTeNbHbBIE, CTENEeHHbIE, JorapuMuueckue, TPUTOHOMETPUUECKUE
ypaBHEHUsI W HEPABEHCTBA, HMX CHUCTEMbI; YMEHHUE OIEpPUPOBATH
MOHATUSMU: TOXAECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHUE, ypaBHECHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHUE penlaTb ypaBHEHWS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; pEIIATh
ypaBHEHUs, HEPABEHCTBA W CHCTEMBI C MMapaMeTpPOM; TPUMEHSTH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MaTeMaTHYeCKHX

3a4a4 1 3a/1a4 U3 Pa3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh NOHATHAMM: (DYHKIMS, YETHOCTh (DyHKIUH,
HNEPUOJUYHOCTh (PYHKLUHU, OrPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTbH
¢byHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIllee U HAUMEHbIIIee 3HaYCHUs
(GyHKIMU Ha IPOMEXKYTKE, HEpephIBHAs (PYHKIUS, aCHMIITOTHI Ipaduka
GbyHKLMY, NIepBas U BTOpas NpOU3BOAHAS (DYHKIUH, TEOMETPUUECKUI U
¢u3nyeckuil CMbICT TPOU3BOJHOM, IepBOOOpa3Has, ONpeneTIEHHBIN
MHTETpaj], yMEHUE HaXOAWUTh aCUMITOTHI rpaduka (yHKUHUU; YMEHHE
BBIYMCIIITH  IIPOM3BOJHBIE CYMMBI, IPOM3BEACHUSA, YAaCTHOIO H
KOMITO3UIMK (DYHKIMH, HAXOIUTh YpaBHEHHE KacaTeJbHOW K rpaduky
GyHKLIMHU; YMEHHME HaXOIUTh IMPOU3BOJIHBIE JIEMEHTAPHBIX (YHKLHUM;
YMEHHUE HCIONIb30BaTh MPOM3BOAHYIO Ul HUCCICAOBaHMUS (DYHKIIHH,
HaXOAUTh HaumOOJIbIIME W HAUMEHbIINE 3HAYEHWs] (PYHKLMH; CTPOUTH
rpadMKyd MHOTOWIEHOB C MCIIOJIb30BaHMEM amlapara MaTeMaTH4ecKoro
aHa/ln3a; TPUMEHATh MPOM3BONHYIO Ul HAXOXKACHHUS HAWIY4LIETrO

peliCHusd B MPUKIAIHBIX, B TOM YHCJIC COLUAIBHO-9KOHOMHYCCKUX U

no

YMEHT O0OANUCAH S1EKTPO.

4 Fra +
(PU3UICCKUX 3adadax, HaxXOANTh IIomagn 1 OOBCMBI (PUTYP C TTOMOIIIBIO

HHOW NOANUCHIO
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HHTCrpajia, NpUBOAUTH MPUMCPBI MATCMATUYCCKOI0 MOACIIMPOBAHUA C

oOMOIIbIo T depeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (QyHKUMH, oOpaTHas
byHKkIus, KoMno3unus (GyHKUWH, JTUHEWHas (QYHKIUS, KBaapaTHUHAS
byHKIMA, panmoHanbHas byHKIHSA, CTETIeHHAs byHKIHA,
TPUTOHOMETpUYECKHE  (DYHKIMH, OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKIMHU, TOKa3zaTelbHas M Jorapudmuyeckas (QyHKIUM; yMEHUE
CTpOUTH TpaUKKU H3YyYEHHBIX (YHKUUH, BBIIOIHATH MPeoOpa3zoBaHUs
5 rpaduKoB (QpyHKINI, HCIIOIB30BATH TPAPHKH JUTSI H3YUEHUS TIPOIIECCOB H
3aBUCUMOCTEH, NPH PELICHUHU 3a/ad U3 APYrHMX Y4eOHBIX NPEIMETOB U
3ajlay U3 peasIbHOW JKU3HHU; BBIpAXKaTh (POPMYJIAMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA M TpapUKH (HYHKIMH AT peleHus
yYpaBHEHMI, HEPABEHCTB M 3a/Ja4 C IapaMeTpaMH; H300pakaTh Ha
KOOPJIMHATHOM INIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH, HEPABEHCTB

H UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3aJ]aud U3 00JacTH YIpaBJIEHUS JINYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBMIO 3aJa4d, MCCICHOBaTh IIONYYEHHOE DPEUICHUE U
OLIEHUBATh IPaBIONOJO0OHOCTh pPE3YyJIbTATOB; YMEHHE MOJAEIUPOBATH
peallbHbIE CUTyallud Ha SA3BIKEC MATEMAaTUKU; COCTABIATH BBIPAXKCHMUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHMIO 33J]a4H,
HCCIIEI0BATh ITOCTPOCHHBIC MOJEIM C HCIOJIB30BAaHUEM aImapara

anreOpbl, THTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTat

YMeHne onepupoBarth MOHATHAMU: CpeiHee apupMeTHIECKoe, MeInaHa,
HauOoJbIlIee U HAUMEHbIlIee 3HAYEHUs, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHMCIOBOr0 Habopa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(OPMAIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA UarpaMMax, rpadukax,
OTPa’)KaIOIIlYI0 CBOWCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUI; NPECTABIATh
uHpOpMAIIMIO C TOMOIIBI0 TaONWIl W JMarpamMM; HCCIIEIOBaTh
CTaTUCTHYECKHE JIaHHBIC, B TOM 4YHCJIE C MPUMEHEHUEM TIpapuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TpapUECKU UCCIET0BATh COBMECTHBIE
HAOJIOJIEHUs] C T[OMOIIBI0 JMarpaMM pacceuBaHUs M JIMHEHHOU

perpeccuu
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YMeHue onepupoBaTh IMOHATUSAMHU: CIYYaWHBIM OIBIT W CIy4aliHOE
COOBITHE, BEpPOSITHOCTH CIYy4YaWHOTO COOBITHS; YMEHHUE BBIYHUCIATDH
BEPOSITHOCTh C HCIOJIB30BaHUEM TpPaPUUECKHUX METOJIOB; MPUMEHSTH
(GOpMYITBI CITOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy TOIHON
BeposATHOCTH, (hopmyny bepHysuin, KoMOMHATOpHBIE (DAKTHI U POPMYIIBL;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATHSAMHU: CJy4YailHas BEJIMYMHA, PACIPEICIICHUE BEPOSITHOCTEH,
MaTeMaTU4YeCKOE OKHUJIAHWE, ITUCIEPCUs] M CTaHJApTHOE OTKIOHECHHE
CIy4aiflHOH BeNMMYWHBI, (YHKUIWMK pachnpefeNeHus U IJIOTHOCTH
PaBHOMEPHOTrO, I[IOKA3aTE€JIbHOTO W HOPMAJIBHOTO  PaCIpeICICHHUM;
YMEHHE UCIOIb30BaTh CBOMCTBA W3YYEHHBIX PACIPEIEICHUN IS
pemieHusl 3a7a4; 3HAKOMCTBO C TOHATHSMH: 3aKOH OOJBIIUX 4YHCET,
METOJbl BBIOOPOUHBIX HCCIENOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSMHU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIIO IEepPecTaHOBOK; OuHOM HplOTOHA; yMeHue
MPUMEHSTh KOMOMHATOpPHBIE (DAKTHI M PACCYKACHUS IS PELICHUS 3a1a4;
OLICHUBATh BEPOSATHOCTHU peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MOJIYyYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKA, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIia, IUIOCKUH  yroi,
JIBYTpaHHBIA Yroji, TPEXTPaHHBIM yroy, CKpelMBaloIIUecs NpsMbIe,
[apAJUIETIBHOCTD U NEPIEHANKYIISIPHOCTh MPSMBIX M INIOCKOCTEW, yroi
MEXy HPSIMBIMU, Yrojl MEXIY NpSAMOH M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMM, PAaCCTOSIHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE HCIIONIB30BaTh IPH
pelIeHUH 3a7a4d U3y4eHHbIe (PAKTHI U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHPA; CTPOMUTH
MaTeMaTUYECKUE MOJEIN C IOMOILIBI0 T€OMETPUYECKUX IOHATUH U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKHUEC 3aJa4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAL (GUTYPBI, 00BEM (UTYDBI,
MHOT'OI'paHHHK, TPABWJIBHBI MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHHKA,
Ky0, mapajienenuiesn, Hpu3Ma, NuUpamuaa, (GUrypa U IMOBEPXHOCTh
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, miomans cepsl, MIOMaIb

MOBEPXHOCTH MUPAMUMbI, NPU3MBI, KOHYyCa, LMIMHIPA, 00BEM Kyoda,

no

YMEHT O0OANUCAH S1EKTPO.

11}))11V1U_y1 OJIbHULT U uapauucuc;uyuwga, 111/1pcuvu/w,b1, 11})1’161V1b1, uﬂJlYlHJ.Lpd,
HHOW 00ANUCHIO
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KOHYCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHUs KOHyCa U LIWIMHIPA,
[apaJulelbHbIE OCUM WM OCHOBAaHMIO, CEYEHHE IIapa, IIOCKOCTb,
Kacaroujasicss cheppl, HWIMHApPA, KOHYCAa; YMEHHME CTPOUTbH CEYEHHUE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYpBI U MTOBEPXHOCTH
BpALCHUS, UX CEUEHUsI, B TOM YHCIIE C [IOMOIIbIO HJIEKTPOHHBIX CPEICTB;
YMEHHE NMPUMEHATh CBOMCTBA T€OMETPUYECKHX (PHUTYpP, CAMOCTOSATEIBEHO
(bopMyIMpoBaTh ONMpENEICHUs H3y9aeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI
O CBOMCTBax W MpH3HAKaX reoMeTpuuecKux (uryp, o0OCHOBBIBATh WU
olpoBepraTb HX; YMEHHE IPOBOAUTH KiIacCUPUKAUIO GUTYyp IO
pa3IMYHBIM TPU3HAKaM, BBIMOIHATH HEOOXOAMMBIE JOMOIHHUTEIbHbIE

MOCTPOCHUS

YMeHue onepupoBaTb IOHATHSAMM: JIBUJKEHHUE B IPOCTPAHCTBE,
NapauleJIbHbIA NEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe NON00Us, MOJ00HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJO0HBIE (QUIYpBI, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh I'€OMETPUYECKHE OTHOILEHUS
IIPY pELIEHNH 331a4; HaXOJUTh T€OMETPUUECKUE BEIMUNHBI (JUITMHA, YTOJI,
11 IUIOIIAb, 00BEM) MIPH PEICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HU; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUYHHBI
(uMHa, yrois, Iomanb, o0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIE (POPMYIBI U METOJBI, B TOM YHWCIIE: IUIOMA/b TOBEPXHOCTH
MUpaMUbl, TPU3MbI, KOHYCa, HWIMHIPA, TUIOMAaL cepbl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO MapajljieNienunesia, MUPaMUIbl, MPHU3MBbL, LIMHIPA,

KOHYCa, Iapa; YMCHHUEC HaXOAUTb OTHOLICHNEC 00BEMOB HOJIO6HI:>IX (I)I/Il" Yp

YMeHne onepupoBarh MOHATUSAMU: IPSIMOYTOJIbHASA cHUCTeMa KOOpAMHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpOB,
NPOM3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3jIokKEeHHE BeKTopa Mo Oasucy,
12 CKaJSIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YOI MEXIY
BEKTOpAMHU; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPIMHATHBIA METO]I
JUISL pelIeHUs TeOMETPHYeCKHX 3aJad U 3aJad JAPYruxX Y4eOHBIX

IIPEAMETOB

YMeHue BbIOMpaTh TOAXOASAIIMK METOA JUIA peUIeHUs 3a]1auH;
13 MOHMMAaHHWE 3HAYUMOCTH MATEMaTHKA B H3yYEHUU MPHUPOIHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U  SBJICHUH; YMEHHUE pacro3HaBaTh

MMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B MCKYCCTBC, YMCHUC IIPHUBOIUTDH
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MaTeMaTU4YeCKON HAayKU

IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUUCKOW UM  MHUPOBOU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
ITO MATEMATHUKE

Kon ITpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbnbie u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YnCel
12 Panuonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JAPOOH, TPOLIEHTHI,
' OeCcKOHEYHbIE IepUONYECKUe APOoOHu
13 Apudmernueckuii KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uenbiM nokazareneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaiTHuHbBIC U HaTYpaJIbHBIE JIOTapU(BMBI
JeiictButensHbie uucia. ApudmeTnyeckue onepanud ¢ JACHCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmkEéHHBIE BBIYMCICHUSA, NpPABUIA OKPYIJICHUS, TNPHUKUAKA U
OLIEHKA pE3yJIbTaTa BIYUCICHUMN
1.8 [IpeoOpazoBanue BhIpaXKEeHUI
1.9 KomrmnexcHpie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 enbie u 1poOHO-pallMOHATBHBIC YPaBHEHHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U TOrapU(PMUUYECKHUE YPABHEHUS
2.5 Lensle 1 1poOHO-pallOHaAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUecKie HepaBeHCTBA
2.8 Tpuronomerpruecknue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl JIMHEHHBIX ypaBHEHHA. OTpeeInTeh MaTPUIIBI
3 OyHKIMK U TpaduKu
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31 OyHkus, crnocodsl 3ananus ¢ynkuuu. I'paduk Gynkuuu. B3anmuo oOparHbie
' ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKIMH
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymun QyHkum.
3.2 [IpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MHUHUMYMBI (QyHKIuH. HamOonbiiee W HauMeHbIee 3HAUCHHE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (yHKUUS C HaTypajbHBIM U ILeJIBIM IOKa3areneM. EE cBoiicTBa u
' rpacduk. CBolicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuueckue pyHKINH, UX CBONCTBA U rpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUN, UX CBOHCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnTorbl rpadukoB ¢yHknmid. CBolcTBa (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocneqoBaTeNBHOCTH, CIIOCOORI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. @opmyia cI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast Gpynkiuu. [IponzBonHbIe 31eMEHTAPHBIX (HYHKIUH
[IpumeHeHre NPOM3BOJHONW K HCCIEAOBAHUIO (YHKUMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HanboIbIero 1 HAMMEHbIIEr0 3HaYeHUs! QYHKLUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5 MHoxecTBa U JOruKa
5.1 MHokecTBO, olepalvii HaJl MHOXkecTBaMu. [{lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKN
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunatsl 1 BEKTOpPBI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Marematuka. BepositHocTh u cTatuctuka : 10-i kiacc : 6a3o-
BbII M yIi1yO JIEHHBIN ypOBHHU : yueOHOe nocooue / E. A. bynumosuy,

B. A. Bynbliues.

METOANYECKHNE MATEPHUAJIBI JJIAA YUYUTEJA
Maremaruka. BepositHocTh 1 cratuctuka. 10-11 knaccsl. ba3oBeiii u

yrayoNnEéHHBIN YpOBHU. MeToudyeckoe mocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

https://school-pro.ru/
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CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




JIOKYMEHT MOZAMNUCAH SMIEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIO)KETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:46 (MSK)
YUYPEXXAEHUE FTMMHA3MS N2 426 METPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIT'A UMEHU FEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, Crorosa EneHa AHaTonbeBHa, [vpektop

Ceptudukat 1694D4352E31D15D68FO0ED1FEBEOFDC




