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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYOJIEHHOTO YpOBHS
ABJIIETCSI MPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpEHET0 00IIero oopa3oBaHus. YUeOHbIH Kypc
npenHa3HavyeH Juisi GopMUpOBaHUsS Y O0YyHAIOMIMXCS CTATUCTUUYECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITHM, BEIMYMH W TpoieccoB. [lpu m3yuenuun kypca
oOoramaroTcsi MpeACTaBlIeHUs OOydaroluXxcs O METoAaX HCCIIEJOBaHMS
U3MEHUMBOIO MHUpa, pPa3BUBACTCS [MOHMMAHHME 3HAYMMOCTH U  OOIIHOCTH
MaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

Copnepxanne y4eOHOTO Kypca HalpaBlI€HO Ha 3aKperyieHue 3HaHHM,
MOJIYYEHHBIX MIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIero oopa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBA3SAX MEXKIY
HAMM Ha BaXXHBIX IPUMEpPAX, CIOKETbl KOTOPBIX NMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y 00ydarommxcsi J0JKHO COPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOUIUX MAaTEMAaTUYECKUX MOJIENSIX, UCIOIb3YEMbIX
JUIsL  ONMCAHMWS ~ AHTPOIOMETPUYECKUX U JAeMorpauyeckux  BEJIHMYHH,
MOTPEIIHOCTE B pa3iW4Hble POJia W3MEPEHHUSX, IUTEIBHOCTH O€30TKa3HOMI
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOIIECCOB
B oOmiecTBe. YueOHBIM Kypc sBISeTcs 0a30d i OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHAIBHOCTEW, HO TaKKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJBKY
COBpEMEHHbIE OOILIECTBEHHbIE HAYKHU B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIUX JaHHBIX. LleHTpalibHYyI0 4YacThb y4eOHOTO Kypca 3aHHMAeT
o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIaMEHTAJbHOTO 3aKOHA IMPUPOJIbI,
MMEIOIET0 MaTeMaTHYECKYI0 (POpMalIN3alIUIO.

B coorBercTBUM C yKa3aHHBIMHM LIEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJNEHHOM YpPOBHE BBIJCIIEHBI OCHOBHBIC
coziepkarenbuble TMHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMuMO OCHOBHBIX JTUHUU B y4E€OHBIN KypC BKJIIOYEHBI DJIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIC JUIsl TOJTHOLIEHHOTO OCBOCHHS
Marepuana JaHHOTO Yy4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYpCOB.

Conepxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIY>KUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TIPEJICTABICHUNA O paclpelie]IeHUU BEpPOSITHOCTEH
MEXKY 3HAUYCHUSMU CIIy4YalHbIX BEJIMUYUH. BakHyI0 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHUE T€OMETPUYECKOIO U OMHOMHAIIBHOTIO pacipeieICHuN 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIIOIAMHM — IIOKA3aTEIbHBIM U HOPMaJIbHBIM
pacrpeneineHUs M.

Tembl, CBsI3aHHbIE C HEOPEPHIBHBIMU  CIyYalHBIMM BEJIMYUHAMH U
pacupeneNeHus IMA, aKUEHTUPYIOT BHHMaHUE OOYyYarollMXCs Ha ONHCAaHUM U
W3YYEHHUU CITyYalHBIX SBJIEHUH C MOMOILBI0O HENPEpbIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHUE yAEISIETCS MMOKA3aTEIbHOMY U HOPMAJIbHOMY PaCIpEeICICHUSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCsl 03HAKOMHUTEIIbHOE HU3YyUEHHUE CBS3H
MEXAYy CIy4YallHbIMM BEJIMYMHAMH W ONHCAHUE B3TOM CBSA3M C IOMOILBIO
KO3 UIIMEHTa KOPPEISIUU M €ro BBIOOPOYHOIrO aHajora. OTH 3JIEMEHTHI
COJIepKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccerBaHUs, U3yUYCHHYIO HA YPOBHE
OCHOBHOI0 0011ero oOpa3oBaHMs, U BO MHOIOM OINMPAIOTCS Ha CBEIEHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé omuH »smeMeHT  coaepkaHus, KOTOPBIM — NOpeIaraercsa  Ha
O03HAKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYallHBIX HE3aBUCUMBIX
COOBITHI, HACTYTAIONIINX B €IUHUIY BpeMeHH. O3HaKOMJIEHUE C paclpe/ieIeHueM
BEPOSITHOCTEW KOJMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMNA XapakTep H
SBIISIETCS. AKTYyaJlbHBIM Ul OyAyHIMX aOUTYpPUEHTOB, MOCTYIAIONIUX Ha yuyeOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HayKaMmH, IICUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP U cTaTHUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBojmuTcsa 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Hepeno), B 11 knacce — 34 vaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepmuHbL [ padsl Ha TUTOCKOCTH. JlepeBbs.

Crny4aiiHble SKCTIEpUMEHTHI (OTIBITHI) M CIIy4ailHbIe COOBITHS. DJIeMEHTapHbIC
coObITHsl (Mcxobl). BeposaTHocTh ciydaitHOro coObITHs. biu3ocTe 4YacTtoThl U
BEpOSATHOCTU  cOObITHI.  CriydailHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omneparnuu HajJ COOBITUSMU: MepecedeHne, 00beIMHEHUE, TTPOTUBOIIOIOKHBIC
cobbITus. JInarpammsl Ditnepa. @opmyiia ClI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSTHOCTb. YMHOXKEHHUE BEPOATHOCTEHR. JlepeBo cCiydailHOTo
skcniepumenTa. Gopmyia nosHoM BepossTHOCTH. Popmyna baiteca. HezaBucumele
COOBITHSI.

bunapHbIii ciydalinbiii onbIT (MCIIBITAHUE), YCTIEX U Heynada. HezaBucumbie
ucnbiTanus. Ceprs HE3aBUCUMBIX MCIBITAHUM 10 NEepBOro ycmnexa. [lepectaHoBku
u (axktopuan. Yucno couertanmii. Tpeyrompuuk Ilackama. ®dopmymna Ounoma
Herorona.

Cepusi He3aBUCUMBIX HcHbITaHUM bepuymmu. CrnydaiiHelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. Pacmpenenenue — BeposTtHocTed.  Jlmarpamma
pactpenenenusa. Onepanuu Haj CiIy4yallHbIMH BeIM4YMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCJIE TEOMETPUYECKOE H
OMHOMHAJIBHOE.

CoBmecTHOE pacOpenesieHHe JByX CiydalHbIXx BeauuuH. HesaBucumble
CIIy4yallHble BeJIMYUHbL.MareMaTudyeckoe OKHUJAHUE CIyYaWHOW  BEJIWYMHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MaTEMAaTHYECKOrO0  OXKHMJIAHUS
(cTpaxoBanue, Jnortepes). MaremaTHuecKoe OXHIAaHHE OWHAPHOW CiyyallHOU
BEJIMYMHBI. MaremMaTHdeckoe OXHUJIAHUE CYMMbl  CIIyYalHBIX  BEJIWYUH.
Maremaruueckoe 0XKUJAHUE r€OMETPUUECKOTO 151 OMHOMHAIILHOTO
pacnpeeseHu.

Jlucniepcuss W CTAHAAPTHOE  OTKJIOHEHHWE  CIIYYaMHOW  BEJIMYMHBI
(pacopenenenus). Jlucnepcus OMHApHOUM caydailHOW BelMYMHBL. MaTeMaTuueckoe
OXXUJAHHUE IIPOU3BEICHUS M JUCIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuMH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAZAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KUIIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OONbIIMX  4ucesl. BBIOOpOYHBIM  MeTOJN  HccieAoBaHUN.  BbIOOpoUHBIC
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[TpoBepka npocTeNMX TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpepriBHble ciyvalinble BenuyuHbl. [lpumepsl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pachpenesicHus. PaBHOMepHOE pachpelereHue U €ro CBOWMCTBA.
3ajauu, NPUBOIAIINE K TOKA3aTEIIbHOMY PaCIpeIeICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIbHOMY pacnpeneseHuIo. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKAa3aTeNIbHOTO pacipeaeneHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pactpenenenus. QyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaclpeIeTICHUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITMH. 3ajauu,
pUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciydaitHeix BenuuwH. Koadduiment mauHEHOM
koppensiui.  CoBMECTHbIE  HAONMIONEHMS  ABYX  BEIMYUH. BbIOOpPOYHBII
kod(pbunMeHT Koppenanuu. Paznuuue Mexay JUHEHHOW CBS3bIO U MPUUYUHHO-
CIIEICTBEHHOM CBs3b10. JIMHENHAs1 perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTrocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MAaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccudn W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



caM000pa30BaHMI0 HAa TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWN JJi1 pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMHU, OBJIAACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYKD M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeiesICHUs] TIOHSITUHN, YCTaHABIMBAThH CYILIECTBEHHBIN MpPHU3HAK KiIacCUPUKAIIH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOJABI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI;

BBIOMpATh CMOco0 pelieHnus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauwboliee TMOAXOMSIMUNA €  y4&ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOIMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, siBJIEHUs, MpoIliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETA Ha
BOIPOC U JUIsS pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOpMaluu 1o CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATH U (DOPMYIIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJCHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTUX YYACTHHKOB
nuajora, oOHapy>XKMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayi, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM  Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pelleHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaAJIbHOU
paboThl mTpu pemeHuu Y4eOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXIaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAaMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

cBOOOJHO OMEpUPOBATh MOHATHAMH: Tpad, TUIOCKUNA rpad, CBA3HBIN Tpad,
nyTh B rpade, 1enb, LUKI, JEPEeBO, CTENEHb BEPILUHBI, JEPEBO CIy4yallHOTO
HKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIbIT),
clly4aiiHOe COOBITHE, 3JIEMEHTapHOE CllydallHOe COOBITHE (PTIEMEHTAPHBIM HCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOSATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHe, OOBEIUHEHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOKHOE JAHHOMY, MHCIIOJIb30BAaTh JHATPAMMBI
DOiinepa, KOOPIAUHATHYIO MPSIMYIO Ui PELICHHs 3a/1ay, MO0JIb30BaThcs (GopMyIIoi
CJIO’KEHHS BEPOSITHOCTEN JUIsl BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHH;



ONEpUPOBATH  NOHATUAMM:  YCIOBHAass  BEPOSATHOCTb,  YMHOXECHUE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEeBO CIYyYaHOTO SKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHI € TOMOUIBIO TpaBUia YMHOXKEHHS, IepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOPMYITY
baifeca mpu pemieHuu 3a7a4, OnpeAessaTh HE3aBUCUMOCTh COOBITHH 10 (hopmyIie u
[0 OpraHU3aluu CIy4YaiHOTO SKCIIEPUMEHTA;

MPUMEHATh M3yYEeHHbIE KOMOWHATOPHBbIE (OPMYJBI ISl TEPEUUCIICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YaWHBIM  OMBIT
(ucnblTaHue), yclex U HeyJaya, He3aBUCHUMbIE HCIBITAHMS, CEpUsl UCIbITAaHUMH,
HaXOJIUTh BEPOSITHOCTH COOBITHI: B CEpPUM MCHOBITAHUNA 1O IMEpPBOrO ycrexa, B
CepHUH UCTIBITAHUN BepHyIIH, B OMBITE, CBI3aHHOM CO CIyYalHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: Cily4yailHasi BEIWYHHA, paclpeiesieHue
BEpOSITHOCTEW, JAuarpaMma paclnpelesieHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyecKoe, OMHOMUAILHOE paclpeiesieHHE;

ONEPUPOBATH TOHIATUSMU: COBMECTHOE pACIpEIEICHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIly COBMECTHOI'O PACHpEACNICHUs JABYX CIy4alHbIX
BEJIMYMH JUISl BBIACIICHUS PACHPENCIICHUS KaXI0M BEIUYMHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHATHUEM
MaTEMaTUYECKOTO OXKUIAAHUS CIydyalHON BEJIMYUHBI (pacrpeesieHus ), IPUMEHSTh
CBOMCTBAa MAaTE€MAaTHYECKOrO0 OKHUJAHWS IIPpU PEUIEHUWU 3a7a4, BBIYHUCITH
MaTE€MaTUYECKOe 0XKUJAaHNEe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacupeeiaeHui;
CBOOO/IHO OINEpPUPOBaTh MOHATUSMU: JHUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YalHOW BEJIUYUHBI
(pactipeenienusi) MpU PELIEHUU 3a/lay, BBIUYUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeieICHUH.

K xonmy 11 kiacca oOyyaromuics HayquTCs:

BBIYUCIISATH BEIOOPOUYHBIE XapaKTEPUCTUKHU MO JAHHOW BBIOOPKE M OIIEHUBATH
XapaKTEepPUCTUKU TE€HEPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepucTukaM. OLIEHUBaTh BEPOATHOCTU COOBITHI M MPOBEPATH NPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSACh N3YYEHHBIMU PACIPEACICHUSIMY;

OPUBOAUTH  MpPUMEpPHl  3aj1ad, OPUBOASALIIMX K  [OKA3aTE€IbHOMY
paclpeneneHuto, 3a1ad, MOPUBOASIIMX K HOPMAJIbHOMY  PAaCHpPENEIICHHUIO.
OnepupoBarth MOHATUAMHU: (PYHKIMS IUIOTHOCTH BEPOSTHOCTH I10KAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O paclpe/iesieHus,
(GyHKUIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PAaCIHpPEACIICHUS ;ONPEACNITh
KO3 PUIIMEHT TMHEWHON KOPPESUU, BBIOOPOUHBIN KO3PGUIUEHT KOPPEISALHUH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Kontpoabnsie | IIpakTnyecku
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypchl
1 DneMeHTsl Teopuu rpadoB 3
) CayyaiiHble OMBITHI, CITy4aiiHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepauny Haj MHOXKECTBAMHU U
3 coObiTuaAMH. CII0’K€HUE U YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAs! BEPOSATHOCTb.
He3saBucumplie coObITHS
4 DNIeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUH.
5 Ucnbrranus bepuynnu. CioydaiiHbiii BEIOOD 5 1
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U paclpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 |




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/m Konrtpoabnsie | IIpakTnyeckn
NMPOrpamMmbl Bcero o0pa3oBaTeJbHbIE
padoThI e padoThI
pecypcsbl
3aKoH OOJBIINX YHCET 1
2 DNeMEeHThl MaTEMaTU4YECKON CTATUCTUKHU 6 1
HenpepbiBHBIE ClTydaliHbIE BEIIMUUHBI
3 (pacnpenenenus), MokKa3aTeabHOE U 4
HOpMAaJIbHOE pacIpe/ieIeHHs
4 Pacnipenenenune [lyaccona 1
CBs13p MeXly ClTy4yallHBIMH BEJTMUMHAMU 1
6 O06o011eHre U cucTeMaTu3alus 3HaHu| 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nu(ppoBbIe
Ne n/m Tema ypoka Kontpoasubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

I'pad, cBsA3HBIA rpad, npencTaBicHUe
3aJlauy C TOMOIIBI0 rpada

Crenenb (BaJIeHTHOCTb) BepIlluHEL. ITyTh B
rpage. Llenu u Kb

['padsr Ha iockocTH. [lepeBo cirydaiiHOTO
HKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U
CiTy4JaiiHbIE COOBITHS. DIeMEHTapHbBIC
COOBITHS (MCXOIBI)

BeposiTHOCTB City4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITAX C
PAaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB CityyaltHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUAMHU

[lepeceuenue, 00beAMHEHIE MHOKECTB U
COOBITUHM, TPOTHUBOIOIOKHBIE COOBITHS.
dopmyJia CII0XKEHNS BEPOSITHOCTEN

VYcnoBHasA BEPOSTHOCTb. Y MHOXKEHHE




BeposATHOCTE. DopMyia yCIOBHOU
BEPOSITHOCTH

VYcoBHas BEPOSITHOCTh. Y MHOXKEHHE

9 BepoATHOCTE. DopMyia yCIOBHOU
BEPOSITHOCTH

10 dopmyia NOJHOM BEPOATHOCTH

11 ®opmyina baiieca. HesaBucumble coObITHS

12 KoMOuHaTopHOE MpaBUI0 YMHOKEHUS.
[lepectanoBku U hakTopua

13 Yucno coueranuit. Tpeyronsuuk Ilackans

14 ®opmyna bunoma HeroToHa
KonTponbnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOYECTBA,
KoMOuHaTopuka"
bunapHbIl CiiyyaliHbIN ONBIT (UCTIBITAHUE),

16 ycnex 1 Heynada. HesaBucumblie
ucnbiTanusi. Cepusi HE3aBUCUMBIX
UCIIBITaHUH 10 IEPBOTO ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN J10
NEepPBOTo ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymm

19 CrnyualiHblii BBIOOD U3 KOHEUHOU
COBOKYITHOCTH

20 [IpakTruueckas paboTa ¢ UCTIOJIb30BAHHEM
AIIEKTPOHHBIX TAOJIHIL

21 Crnyualinas BenuuuHa. Pacripenenenue




BepoATHOCTEH. Jlnarpamma pacnpeeneHus

22

Onepanuu Haj cay4yailHBIMU BEJIMUYMHAMHU.
IIpumeps! pacnpenenenuii. buHapHas
Cly4JailHas BeJIMYHHA

23

I'eomeTpuyeckoe pacnpeaeneHue.
bunomuaneHOE pacnpeneneHue

24

MaremaTtuuecKkoe 0KUAaHUE CIy4aiHON
BenMuHbL. COBMECTHOE pacipe/iesieHue
JIBYX CIy4allHBIX BEJIUYUH

25

HezaBucuMeble cirydaliHble BEJTUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHUS.
MaremaTnueckoe oxuiaHue OMHapHOH
CIIy4allHON BEJINYMHbI

26

MatemaTtnyeckoe 0XKUIaHuE
reOMEeTPUYECKOro 1 OMHOMUAIBHOTO
pacrpeneseHun

27

I[I/ICHepCI/IH U CTAHAAPTHOC OTKIIOHCHUC

28

Jucnepcus OuHapHOU cirydaitHON
BeaMurHbl. CBOWCTBA AUCTIEPCUI

29

MarteMaTuueckoe OXKUJAHUC TTPOU3BCICHUSA
" AucCrepCcud CyMMbI HC3aBHUCHUMBIX
CJIy‘I&fIHBIX BCJINYHH

30

Jucnepcus OMHOMHUATBHOTO
pacripenenenus. [Ipaktuueckas pabota ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIL

31

I[I/ICHepCI/IH N CTAHAAPTHOC OTKIIOHCHUC
TCOMETPHUICCKOI'O PACIIPCACIICHU. .
HpaKTI/I‘{eCKaH pa60Ta C MCIIOJIB30BAHUECM




QJICKTPOHHBIX Ta6.]'II/II_I

32 O0001IeHre U cCUCTEMAaTU3AIINS 3HAHUI

Koutponbnast padora Ne2: "cnbiTanus

33 bepnymnu. Cinyualinble BETUYHUHBI U 1
pacripenenenus"
34 O06o001IeHre U cucTeMaTH3alus 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTuyeckun
e padoThI

DJIEeKTPOHHBIE
undponbie
o0pa3oBaTe/ibHbIE

pecypchl

HepasenctBo Yeobbimena. Teopema
Yeorimena. Teopema bepuymu. 3akon
OOJIBIINX YUCE

HepaBenctBo YeoOrbiera. Teopema
YeoOnimeBa. Teopema bepuymmm. 3akon
OOJIBIIIMX YUCeN

HepasenctBo YeOnmmera. Teopema
Yeonimesa. Teopema bepuysu. 3akon
OOJBIINX YUCEI

Br160pouHBIi METO ICCIIeTIOBaHUMA

[TpakTudeckas paboTa ¢ HCIOIH30BAHUEM
ANIEKTPOHHBIX TaOJIHUIL

I'enepasibHasi COBOKYITHOCTb U CiTydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapaktepuctiukamu. OLieHKa CpeTHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbI0 BEIOOPOYHBIX XapaKTEPUCTUK

['enepanbHasi COBOKYITHOCTD U CIy4aifHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OIeHKa CpeHero u
JMCTIEPCHUU T€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHNE BEPOATHOCTEH COOBITHI TIO
BBIOOpKE

Craructuueckas runotesa. [IpoBepka
MPOCTEUIIIUX TUIIOTE3 C MOMOILbIO CBOMCTB
M3YYEHHBIX paclpeiesICHHUI

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINUX TUIIOTE3 C MOMOILbIO CBOMCTB
W3YYEHHBIX pacpeneeHun

11

[TpakTrdeckast paboTa ¢ UCIOIb30BaHUEM
AJIIEKTPOHHBIX TAOIHUIL

12

[TprMepbl HENMPEPBIBHBIX CITyYaiHbIX
BeIMYMH. DYHKIMS MJIOTHOCTH BEPOSATHOCTH

13

PaBHoMepHoe pacnipenenenue. [Ipumepsl
3aJa4, MPUBOISAIINX K MOKA3aTEILHOMY H K
HOPMaJIbHOMY pacipeesIeHUsIM

14

CDYHKI_[I/IH IIJIOTHOCTU BEPOATHOCTHU
IMOKa3aTCJIbHOI'O paClpCaACIICHUA

15

@OYHKIUS ITIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOT'O pacIpeieIeHUs

16

IlocnenoBaTenIbHOCTh OJUHOYHBIX
He3aBUCHUMBIX coObITHi. [Tpumep 3a1aun,
MPUBOJALLEH K pactipenenenuro [lyaccona

17

[MpakTuyeckas paboTa ¢ UCIOIH30BAHUEM
AIIEKTPOHHBIX TAOIIHIL

18

KoBapuarust 1ByX CITy4aifHbIX BEJIUYHH.
KoaddumumenT xoppensiun

19

CoBMmecTHBIE HAOIIOEHUS IBYX BEJIMYHH




20 Br160opounbIil KOA)PUITUEHT KOPPETAIUHA

1 Paznuune Mex 1y TMHEWHOMN CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBS3BIO

22 JIuneitnas perpeccus

7 [TpakTrdeckast paboTa ¢ UCMOIb30BaHUEM
AIIEKTPOHHBIX TAOIIHIT

24 [IpencraBieHre JaHHBIX C TOMOIIBIO TAOIHUIY
U AuarpaMM, onucaTesbHas CTaTUCTHKA

75 OnbITHI ¢ pAaBHOBO3MOXHBIMU
AIIEMEHTapPHBIMHU COOBITUSIMU

26 Brruncnenue BeposiTHOCTEN COOBITHH C
npuMeHeHueM popmyi
Brruucnenue BeposiTHOCTEH coOBITHI C

7 NpUMEHEHHEM TpapHIECKUX METOIOB!
KOOpAMHATHas IpsiMasi, 1EPEBO, AUarpaMma
Ditnepa

28 CrnyuaiiHble BEJIMUMHBI U PACIIPEAEICHUS

79 MaremaTuyecKkoe OKUIaHUE CIIy4YalHOU
BEJINYUHBI

30 MaremaTuyecKoe OKHUIaHUE CITyYailHOM
BEJINYMHBI

31 KonTponbHas padota: "BeposiTHOCTb U
cTaTucTuka"
Brruucnenue BeposiTHOCTEH coOBITHI C

32 npuMeHeHneM (GOpMYIT U TpadhUIeCKUX
METO/I0B

33 Brruncnenme BeposiTHOCTEN COOBITHH C




npuMeHeHrneM (GopMyIl U rpaduIecKux
METO/IOB

CrnyyaiiHble BEJIMUUHBI U paclpeaeeHusl.
34 MaremaTuyecKoe OKHUIaHUE CITyYailiHOM
BCIINYMHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHus
pe3yjabTarta
6 Teopust BEpOATHOCTEN U CTAaTUCTHKA
6.1 Uurtath U CTPOUTH TAOJIULIBI U JUATPaMMBbl
6 OnepupoBaTh  MOHATHUSAMHU:  CpelHee  apudmMeTHueckoe, MeaAuaHa,
‘ HauOoJbIlIee, HAMMEHBIIIEE 3HAYCHHE, pa3MaX MAaCCHBA YHCIOBBIX JaHHBIX
OnepupoBaTh MOHIATUSAMHU: CIYHYaWHBIN SKCIIEPUMEHT (OMBIT) U CIlydallHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (SJIEMEHTApHBI HCXOMA) CIy4aiHOro
6.3 OMNbITA; HAXOJIUTh BEPOSTHOCTH B OMNBITaX C PaBHOBO3MOKHBIMU
CIIy4aifHBIMU COOBITUSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTU COOBITHIA B
M3YUYEHHBIX CIy4YalHbIX SKCIEPUMEHTaX
Haxogute u dopmynupoBaTh COOBITHS: MEpecedyeHue U OObeTUHEHHE
6.4 JMaHHBIX COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIL30BAThCS JUarpaMmamu Jitnepa u GopMyIIoi ClOKEeHUsT BEPOSITHOCTEH
MIpU PEILLIEHUH 3a/1a4
OnepupoBaTh MOHITUSIMHU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaxXOJIUTh BEPOATHOCTH C IOMOIIBIO IMPABUJIA YMHOXEHHS, C IOMOILIBIO
JiepeBa CIIy4yallHOTO OMbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABWIIO YMHOXEHUS MIPH PEIICHUHN 3a/1a4
OrnepupoBaTh MOHSTHSAMU: UCIIBITAHUE, HE3aBHCHUMBIC WCIIBITAHUSA, CEPUs
6.7 UCTIBITAHUH, yCIeX W HeyJauda; HaXOAWTh BEPOSTHOCTH COOBITHI B CepHH
' HE3aBUCUMBIX HCIBITAHUNW JI0 TEPBOTO YCIeXa, HAXOJWTh BEPOATHOCTH
coOBITHI B cepuu ucnbplTaHuil bepHymm
6.8 OnepupoBaTh  NOHATUSIMU:  CllydailHass  BEJIMYMHA, paclpeaeieHue
' BEPOATHOCTEN, AMAarpaMma pacripeiesieHus
11 KJIACC
Kon v
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepsIeMoro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yabTara
5 Teopust BEpOATHOCTEN U CTaTUCTHKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYEHUI CIIy4aiiHOM BEJUYUHBIIIO

pacnpeaciiCHUIO UJiKn C IOMOMIbIO JUarpamMm




OnepupoBaTb TNOHATHEM MaTeMAaTUYECKOTO  OXUIAHHS, MPUBOIUTH
IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4YecKoe OXKUIaHHWE CIIy4aiHOM

32 BEJIMYMHBI, HAXOJAWTh MaTEeMaTHYECKOE OXKUJAHUE [0 JAHHOMY
pacnpeesieHUI0

5.3 HNmeThb npeacTaBieHUE O 3aKOHE OOJIBIITUX YUCET

54 Hmets npeacrasieHne 0 HOpMaJIbHOM PacHpeeIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
6

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN M CTATUCTHKA

6.1

[IpencraBneHye TaHHBIX C MOMOIILIO Ta0muil u nuarpamMMm. CpeaHee apudpMeTuieckoe,
MeraHa, HauOoJIblliee U HauMEHbIIee 3HAUYCHUSI, pa3Max, AUCTIEPCUS U CTaHIapTHOE
OTKJIOHCHHE YUCJIOBBIX HAOOPOB

6.2

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4YailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonsr). BepodTHOCTh cily4ailHOTO COOBITHA. BAM30CTH YACTOTBHIM BEPOATHOCTHU
coObiTuid. Ciy4aifHble OMBITBI C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OITBITAXC PABHOBO3MOKHBIMH 3JICMEHTAPHBIMUA COOBITHSIMH

6.3

Onepanuu Hajg COOBITUSIMH: TepecedyeHue, OObEJUHEHUE, MPOTUBOIOIOXKHbIE
coObITHs. [lnarpammsl Ditepa. @opmMyiia ClI0KeHHs BEpOSATHOCTEH

6.4

VYcioBHass  BEpOSITHOCTh.  YMHOXEHHE  BepoATHOCTe.  [lepeBo  ciydailHOro
skcriepuMenTa. @opmyna moaHoi BeposTHOCTH. HezaBucruMble coObITHS

6.5

KomOunaropHoe mnpaBwio ymHOXeHHs. I[lepectaHoBku wu dakropuan. Yucio
couetanuil. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHblli ciydailHbII ONBIT (UCHBITAaHUE), yclnex M Heynada. HesaBucumble
ucneiTanus. Cepus HE3aBUCHMBIX HCHbITaHUN 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyum

6.7

Cnyuaiinas BenuuunHa. PacnpeneneHue BeposTHOCTEH. [[marpamma pacnpeneneHus.
[Ipumeps! pactipeieIeHnH, B TOM YHCIIe TeOMETPUIECKOSH OMHOMHATILHOE

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBbie XapaKTCPUCTHUKHU CJIy‘-IB,fIHBIX BCJIMYHUH: MATEMAaTH4YCCKOC OXHUIAaHHUC,
JUCTICPCHUA U CTaAaHAAPTHOC OTKIIOHCHHUC. HpI/IMepBI MPUMCEHCHUA MATCEMATHYCCKOI'O
OXuJaHus1i, B TOM YHCJIE B 3aJadax H3 HOBCGHHGBHOﬁ KM3HU. MaTteMaTnyeckoe
OXHMJIaHWE OWHAPHOW CIIydyalHON BENIMYMHBI. MaTeMaTHuecKoe OKHUJIaHUE CYMMBI
CJ'Iy‘-I&ﬁHI:IX BeImunH. MaTteMaTnueckoe OKHUIAaHUE U JUCIICPCUA TCOMCTPUUCCKOTO U
OMHOMUAIIBHOTO pacIpe/ieIeHH

52

3aKkoH OOJBIIMX YKCET M €r0 POJb B Hayke, MpUpoJe U oOlmiecTBe. BriOopouHbIn
METOJI UCCIIETOBAHUN




53

[Ipumepbl  HENPEPHIBHBIX  CIy4YalHbIX  BenW4uH. [loHSATHE O  IJIOTHOCTH
pacnpenenenus. 3aaauu, NPUBOAIINE K HOPMAIIbHOMY pactipeneieHuto. [lonstue o
HOPMaJIbHOM pacrpeaeeHun




MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeJHEro 001ero
TpeOoBaHus o0pa3oBaHusi

Bnanenune MeTogamMM JI0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad;
ymMeHue (GopMyIUpOBaTh M ONEPUPOBATh IOHATHUSAMU: OIpEIEICHUE,
aKcuoma, TEopeMma, CJEICTBHUE, CBOWCTBO, IPU3HAK, J0Ka3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMOJIOXKHOE YTBEPXKICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKLUY;
IIPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKICHUS NIPH PELICHUH 3aj]ay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PACCYXJEHHUH; yMEHHE OIepUpOBaTh
MOHATUSIMH: MHOXECTBO, ITOJAMHOXKECTBO, OTEpAIlMH HaJ MHOXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT — Ajs
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBICHUHA U MPH PEIICHUH 3ajad, B TOM
qucie U3 IpyruX y4yeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh NOHATHAMMU:
rpad, cBs3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 331aBaTh
U OMMCHIBATh Ipadbl pa3InYHBIMU CIIOCOOAMHU; HCIIONb30BaTh rpadbl MpU

peUICHUHA 3a1a4

2 YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEJN0€ YHUCIIO,
CTEIICHb C IEJIBIM T0Ka3aTelIeM, KOPEeHb HATypalbHOW CTEIICHHU, CTEIEHD C
palMoOHAILHBIM TTOKA3aTelIeM, CTETICHb C JIEHCTBUTEIBHBIM TOKA3aTeleM,
nmorapudM YHCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJII0, PallMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJIbHBIX, MNCJIbIX, pPAllUOHAJIbHBIX, HeﬁCTBHTCHBHLIX
YHUCEN; yMEHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HANMECHBIITHN 001NN
JeNuTeNh W HauMeHbIee o0Iliee KpaTHoe, airoput™ EBkmmga mpu
peliCHUN 3a4a4, 3HAKOMCTBO C pas3IMYHbBIMH IO3MIHWUOHHBIMHU CUCTEMaMU
CUMCJICHUS; YMEHHE BBITIOIHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHUS
BBIPOKEHUIH CO CTENeHsSMHU U JjorapudmMamMu, mpeoOpa3oBaHus IPOOHO-

paloOHaJIbHBIX  BBIPAKEHUH; YMEHUE  ONEepUpOBaTh  MOHATHSIMHU:

OCICO0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccusda, TrcoMCTpHUICCKaAL




nporpeccusi, OECKOHEYHO YOBbIBarollas TIeoMeTpUYecKas Iporpeccus;
YMEHHE 3a/1aBaTh IIOCIECAOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOULIBIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHHE ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO  4ucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M airedpanueckasi); yMeTb
MPOU3BOJIUTH apu(METHYECKHE JEHCTBHSA C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOIUTH IIPUMEPBI MCII0JIb30BaHMs KOMIUIEKCHBIX YHCEN; ONEpUPOBATh
NOHATHAMM:  MaTpuia 2x2  u  3X3, oIpeaenuTesb  MaTpHIbI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHne onepupoBaTh MOHATUSMHU: palllOHAIbHbIE, HpPpPALMOHATIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPaBEHCTBA, WX CHCTEMBI, YMEHHE OIEPHPOBATH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE MpeoO0pa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpPaBHEHHUS,
HEpPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIIATh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; MPUMEHSATH
ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbI JIi PEHICHHS MaTeMaTHYECKUX

3a71a4 ¥ 3a/1a4 U3 PA3IUIHBIX 00JIaCTel HAYKH U peasTbHOU )KU3HU

YMeHue omnepupoBaTh NOHATUAMU: (QYHKUIMS, 4YETHOCTh (YHKLUH,
NEPUOIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYyHKIUH, HauOoJblllee M HAaMMEHBIIEE 3HAYCHHS
(GYyHKIMU Ha NPOMEXYTKE, HenpepbiBHas (PYyHKIMS, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuif CMBICI MPOU3BOAHOM, MEpBOOOpa3zHas, OMNpeIeaEHHbIN
MHTErpajl; yYMEHHE HaxXOAMThb ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUUCISATh  NPOM3BOJHBIE  CyMMBI, IMPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO [UId HCCIEAOBaHUS (YHKIMA,
HaXOJUTh HaAWOONbIINE W HAaWMEHbIINE 3HAUCHUS (YHKIHI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHUEM ammnapara MaTeMaTHYeCKOIo
aHalu3a; NPUMEHATHh [POU3BOAHYIO I HAXOXKICHHMS HaWIy4llIero
pelleHrs B NPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKHX U

(bU3MYeCKUX 3aJladax; HAXOJUTh TUIOMAAN U 00bEMBI (PHUTYyp C MMOMOIIBIO




HUHTCIrpajia; HIPpUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOI'O MOACIMPOBAHHA C

noMoIbio AU depeHnnanbHbIX ypaBHEHU I

YMeHue onepupoBaTh NOHATHAMH: Tpapuk GyHKIMH, oOpaTHAs QYyHKIUS,
KoMIo3uLus (pyHKUMM, JMHeWHas QyHKUWsA, KBaJpaTudHas (QYyHKLUS,
panyoHanbHass (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OO0paTHbIE TPUTOHOMETpPHYECKHE (DPYHKIIMH, MOKa3zaTelbHas U
norapupmuueckass (yHKIMH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJIb30BaTh TPaUKH Ul W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelIeHNH 33/a4 U3 JIPYTHX YYeOHBIX NPEIMETOB M 3a7ad W3 pealbHOM
KHU3HM; BbIpaKaTb (GOpMyJaMH 3aBHCHUMOCTH MEXIy BeJIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIMI Ui pelleHus ypaBHEHUH,
HEpPaBEHCTB M 3ajjauy C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HEPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLEHTHI, JOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 OOJIaCTH YIIPABJICHHS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAXKCHMS, ypaBHEHMs, HEPAaBEHCTBA MU UX
CUCTEMBI IO YCIIOBUIO 3aJayH, MCCIIEN0BAaTh IOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABJONOJAOOHOCTh pPE3YJbTaTOB, YMEHHE MOJCIUPOBATH
peanbHbBle CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHYecKoe, MeauaHa,
HanOoJpIlIee ¥ HAUMEHbINIEE 3HAUYEHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIIE€KaTb, MHTEPIPETUPOBATDH
nH(pOpMaIIMIO, MPEAICTaBICHHYI0 B TaOIHUIaX, HA AWMArpaMMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEaJIbHBIX MPOIIECCOB U SIBJICHHI; IMPEICTaBIATH
uHGOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIENI0BaTh
CTATHCTUYCCKUE JaHHBIC, B TOM YHUCJIC C MPUMCHCHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IrpapuuecKu UCCIe0BaTh COBMECTHbIE

HaOJI0IEHNUS C TOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHHue onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIyd4ailHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHSA; YMEHHE BBIYMCIATH

BCPOATHOCTL C HCIIOJIb30BAHUCM rpaq)nqecxnx MCTOHOB; TNPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHSI BEPOSITHOCTEH, (OpPMYIy ITOTHOM
BEpOSATHOCTH, Gopmyiny bepHymnn, komOuHaTopHbBIe (aKTHl U (OPMYIIBI,
OLICHWBATh BEPOSATHOCTH pEAITbHBIX COOBITHI; YMEHHE OIEepHUpPOBATH
MOHATUSAMM:  CllyyaiiHas BEJIMYMHA, pACIpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIaHUE, JHUCIEPCUsT W CTaHAAPTHOE OTKIOHEHHE
CIy4yalHOW  BEJIMYHMHBL, (DYHKIMM pacmpefeieHus] W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTeJIbHOTO U HOPMAJILHOTO pacHpeaeseHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeleleHui Ul pelIeHus 3ajad;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAaHNI;, yMEHHE TIPUBOIUTH IPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHE
OTIIEPUPOBATH MOHATUSMHU: COUYETAHWE, TEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TEpPeCTaHOBOK, OmHOM  HplOTOHA;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (PaKTBl U PACCYXKACHUS Ul PEIICHHs 3a/1a4; OLIEHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETHPOBATH TOTYYECHHBINA pe3yIbTaT

YMenue onepupoBaTh MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA yIJIa, IUIOCKUNA YTroj, ABYTPaHHBII
yroJl, TPEXTPAaHHBIA yroJ, CKpELIMBAIOUIMECs MPSMBbIE, TApAIIEIbHOCTh U
NEePIEeHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroin MexAy NpsAMOM M IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSAMH,
paccTosiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXIY IpPSMBbIMH,
pacCcTOsHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IIPU PEIICHUU
3aJja4 M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH;, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTH MaTeMaTUYECKUe
MOJEIN C IOMOLIbK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUC 3aa9U

10

YMeHne onepupoBaTh MOHATHUSAMH: IUTOMAAb (GUrypsl, 00béM (UTYDHI,
MHOIOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHUK, CEYCHHE MHOIOTPaHHMKA,
Ky0, mapaienenunes, OpuU3Ma, NOHpamMuaa, (Urypa U TOBEPXHOCTb
BpallleH!s], LUMIMHIpP, KOHyC, map, chepa, miomans cdepsl, MI0MAIL
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNienune a, MUPaMHJIbl, TMPU3MbI, LHIUHAPA,
KOHyca, I1apa, pa3BEPTKAa IOBEPXHOCTH, CEYECHMs KOHyca M LMIUHAPA,
NapajuleJIbHble OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IJIOCKOCTb,

Kacaromascs C(l)epbl, HNUJIMHApPA, KOHYC4, YMCHHUC CTPOHUTH CCYCHUC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIMpoBaTh ONpeeNeHU N3ydyaeMbIX (UTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBaX M MpPU3HAKAX TIEOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccuukanuio Quryp 1o
pa3aMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOAUMBIE JOMOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHrne onepupoBaTh TOHSATHSMH: JIBIDKCHHE B TPOCTPAHCTBE,
MapauIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MMOBOPOT, TMpeoOpa3oBaHuE TMOMO00WS, TMOAOOHBIE (QUTYPBI, YMEHUE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (GUTYPHI, B TOM YHUCIE B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh ITCOMCTPUUCCKHUEC OTHOLICHUSA ITIPHU
pellieHUH 3aJa4; HAXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YTOJI,
ionab, 00bEM) MpHU PELICHUH 33434 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 pealbHON JKM3HHM;, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEIMYHHBI
(nmvHA, yroJN, IUIOMAh, OOBEM, IUIOMAL MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCTOJZbI, B TOM YHCJIIC: ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, TPU3MBI, KOHYyca, HWIMHIpA, MJoans cdepsl; o0béM Kyoda,
MMpAMOYTOJIBHOI'O  Mapauiejicliuneaa, IMupamMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYCa, [IIapa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP

12

YMeHue OIICPHUPOBATH MOHATHUAMU: HNPAMOYIOJIbHAd CUCTEMA KOOpAUHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKECHUE BEKTOpa II0 633H0y,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC TIPOU3SBCACHUC, YIOJd MCKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BaATH BeKTOpHBIﬁ n KOOp}IHHaTHBIfI METOJ

JJIg PCIICHUA T'COMCTPUYICCKUX 3a/1ad U 3aia4 JPYTrux y‘le6HLIX npeaAMETOB

13

YMmenue BLIGI/IpaTL HO,Z[XOI[}IH_IPII‘;I MCTOJ IJId pCIICHUS 3aa4u, IOHUMAaHUC
3HAYUMOCTH MATCMATUKH B H3YYCHHU IIPUPOAHBIX H O6HICCTB€HHI>IX
mponeccoB Hu HBHCHHI}'I; YMCHHUEC PpPACIIO3HABATH IIPOSBIICHUC 3aKOHOB
MAaTE€MaTUuK B UCKYCCTBC, YMCHHUC IMPUBOAUTL NPUMCPBI MAaTCMATUICCKUX

OTKPBITUI POCCUHCKON U MUPOBOM MaTeMaTUYECKON HAyKH




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJIbHOW cTeneHu. JlelcTBus ¢ apuMeTHIESCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenesb ¢ 1enbM nokasarenieM. CTeneHs ¢ pallMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypadbHbIC JOrapru(MbI
JlelictButenpHble 4YHcia. ApudmeTndeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 gyrcnamu. [IpubnmkEHHbIC BEIYUCICHMS, TIPaBUIIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA
pe3ysbpTaTa BEIYUCICHUN
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiiekcHbie uncna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie n 1poOHO-paIMOHAIBHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHBIE U JTOTapUPMHUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuuecKkue HEpPaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl




OyHKIMH U TpaQUKH

Oyukuums, cnocoObl 3amanus (yskuuu. [paduk ¢yskinuu. B3anmao oOpaTHbIe

>l ¢ynkuu. YérHble u Heu€THbIe pyHKIMU. [leproanueckue GpyHkunu
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkiun. Hymum QyHKmm.
39 IIpomexxyTku  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumMymMbl 1 MUHUMYMBI (QyHKIuMH. HamGonpimiee u HauMeHbIee 3HAYECHUE
(YHKIMK Ha IPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM M IIeJIbIM MoOKa3aTteneM. EE cBoiictBa u
‘ rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [okazaTenpHas u norapudmMudeckas GyHKIINU, X CBOHCTBA U TPaQUKH
3.6 Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
' HENpPEephIBHBIX HAa OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 3aaHUS TOCJIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmysia CI0XXHBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHne NPOM3BOAHOM K UCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenue HanOOJBIIEro U HAUMEHBINEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble 1 TJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 noBepXHOCTH BpaIlleHUsS




7.5

KoopauHats! 1 BEKTOpPEI




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka. Anredpa v Hayana MaTeMaTHdeckoro aHaimsa; 11 kiacc.
yriyonenHoe o0ydenue Mepaisik A.I'., Homuposckuii JI.A., [Toaskos B.M.; mox
penakmueit [Togonbckoro B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
M3narensckuii ientp «K BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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