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MNOACHUTEJBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP W CTaTUCTHKA» YIIYOJIEHHOTO YpPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeqHero olmiero oopazoBanusi. Y 4eOHBIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBl U
MMOHMMAHMS POJIA TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUsS] CIy4YalWHBIX COOBITUM, BEIMYMH M mpoleccoB. [Ipu u3ydeHum Kypca
oOoramarwTcsi MNpPEJCTaBlICHUS OO0YyYalolUXCcsi O METOJaX  HUCCIIEIOBAHMS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEACTABICHUE O
HanOoJee YyOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUISL  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3iUMYHbIE pPOJiIa W3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHUAIBHOCTEM, HO TAaKXe COLMAJIbHBIX W IICHUXOJOTHYECKUX, TOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 4YacTh y4eOHOrO Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHAa OOJBIMMX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKYyI0 (hOpMaTU3aIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOTrO y4eOHOTrO Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYpPCOB.

Conepxanne nuHUM «CrydaiiHble COOBITHSI W BEPOSTHOCTH» CIIYXKHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEKly 3HAUCHHUSAMU CIyYailHBIX BEJIMYHMH. Ba)KHYI0 4acTh B 3TOM COIEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOIBI0O HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHUSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCs 03HAKOMHTEIBHOE HW3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMH U OIHCAaHUE OSTOM CBA3M C IMOMOILBIO
KOA(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JlnarpaMMbl pacCEMBaHU», U3YYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTD CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOLUX B €UHUILY BpeMeHHU. O3HAKOMIIEHHE C paclpeeieHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha wu3yduenue yueOHOro Kkypca «BeposTHOCTh W CTaTHCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3ubBIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaIGHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McX0/bl). BepodaTHOoCTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nosHoM BeposaTHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHud beprymm. CnydaitHelii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4yalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumeprsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBMeCTHOE paclpeelieHHe JBYyX CIIy4alHbIX BeauuMH. HezaBucumele
CIIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/esiCHHs]).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yallHOM BeJWYMHBI. MareMaTuyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTndeckoe  OXuAaHue
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeICHUH.

Hucniepcust W CTaHAAPTHOE  OTKJIIOHEHHWE  CIYYallHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHOM BeMMYMHBL. MaTeMaTrudeckoe
OKMJIAHUE TMPOMU3BEACHUS M JUCHEPCUS CYMMbI HE3aBUCHUMBIX CIyYalHBIX
BenuunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepaBenctBo YeoObiméra. Teopema UebOniméBa. Teopema bepuymiu. 3akoH
Oonpminx  uucen. BwiOopounslii  Mmerox — uwccnenoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YUEHHBIX PACTIPEICICHUMN.

HenpepeiBHbIE ciyyaliHble BelW4yuHbL. [Ipumeppl. DyHKIMS TIUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMaJIbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeesieHus, PYHKIUs MITOTHOCTA BEPOSATHOCTH HOPMAIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocaenoBaTelbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuuuH. KoadduimeHt auHEHHOM
koppemsiiui.  CoBMeCTHble  HAOMIOJEHMS JBYX  BeIMYMH. BbIOOpOYHBINH
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOrO OyAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3ndecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATH OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpeibl, 0OCO3HaHUE II00ATILHOTO XapaKTepa dKOJIOTHYECKUX MpoOIieM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JUJIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B Pa3IMyHbIX (opMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOILEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@XXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJadyd, BBICKAa3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILEHUS 3a/1auy, BBIOMpaTh COCOO pEelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEHCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI paboOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC U Pe3ylbTar paldoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPeBO, CTENEHb BEPUIMHBI, JIEPEBO CIYYailHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, PJIEMEHTApPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HaXOoJUTh U (popMyIHUpOBaTh COOBITHS: MEpEceUeHe, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATrPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH ABYX U TPEX CIy4alHBIX COOBITHIA;



ONEpUpPOBATh  TOHSATUAMH:  YCIOBHAsi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIy4allHOrO JKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITH C TIOMOIIBIO TpaBWja YMHOXXCHHS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYITY MOJHOM BEPOSITHOCTH, (PopMyIy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3aIMU CIY4YailHOTO AKCIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (OPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4alHOTO OIBITA, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucnipITaHue), ycrnex M Heyjlaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM 1O MEPBOro ycmexa, B
CepUM UCTBITAaHUN bepHyIIM, B OMBITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEH, JuarpamMma pacrnpeieicHus, OuHapHas CiydailHas BeJMYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

ONEPHUPOBATH TOHSITUSIMU: COBMECTHOE paCIpele/IEHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO paclpeliesieHUus] JBYX CIydalHbIX
BEJIMUMH JUIS BBIJACJIICHUS PACHPEACIICHUS KaXKIO0W BEITUYUHBI, OIpeJeiIeHuUs
HE3aBUCHUMOCTH CJIyYalHbBIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXKHJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXHUIAAHUS
MIpU PEIICHUU 3aJ1ay, BBIUUCIISITE MAaTEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIECHUN;

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TUCIEPCHS, CTAaHAAPTHOE OTKIOHCHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYWHBI
(pactpeneneHus) MpU PEIICHUM 3aJ1ay, BBIYUCISITH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 1 OMHOMHUAIBLHOTO pacipeaeieHU’;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH T10 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIAHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUIIINE
CTATUCTUYECKHUE TUIIOTE3bI, TTOJIB3YSICh U3YUCHHBIMU PACIPEACIICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acos

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTesbHbIEe pecypchl
padoTshI
A cnam EI'D. Cpennee obmee
oOpa3oBaHue. Y4eOHbII MOTYITh
110 PEUICHUIO TPYAHBIX 3a1aHUI
1 DneMeHTHl Teopun rpados 3 1o yueOHOMY MpeaMETY
"Matemaruka (yriayOneHHbII
ypoBensb)". 10-11 kmaccrr", AO
H3parenscTBO
5 CrnyyaiiHble OTBITHI, CTy4aliHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omneparuu HaJ MHOKECTBAMH U
3 coOpITuAMU. ClI0’KeHUE U YMHOKEHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumeble coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie0BaTeNbHBIX UCTIBITAHUH.
5 Ucnsitanusa bepaymnu. Ciny4aiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 Ciry4daiiHble BETMYMHBI U pacIpeieICHUs 10
7 [ToBTOpenue 4 1
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne i/

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

3aK0H OOJBIINX YUCET

DJeMEHThl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
(pactipeenienusi), oKa3aTesIbHOE U
HOpPMAaJIbHOE pacIpeieIeHUs

Pacnpenenenue Ilyaccona

CBs3b MCXKOY CJIy‘-IElfIHBIMH BCJIIMUYUMHaAMU

IToBTOpEeHune

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Konu4yectBo yacos
No 11/ Tema ypoka Koutposhbie JIeKTPOHHBbIE HU(POBHIE
Bcero o0pa3oBaTe/bHbIC Pecypchl
padoTshI
A cnam EI'D. Cpennee obmee
oOpa3zoBaHue.YyeOHbII MOAYIb 110
1 I'pad, cBsa3HBIH Tpad, MpeacTaBIeHUE 3a/1a49H C 1 PELIECHHIO TPYAHBIX 3aJaHUN 110
oMol1Isio rpada yueOHOMY mpeameTy "MaremaTuka
(yrnybnennsiii yposens)". 10-11
knaccel", AO U3narenbcTBO
5 Crenens (BasieHTHOCTD) BepiuHbL. [1yTh B rpade. 1
Henu n uuxisl. CTapToBasi IMarHOCTUKA.
3 I'padb! Ha mnockocTu. [lepeBo ciydaiiHoro 1
SKCIIEPUMEHTA.
CayyaiiHble SKCTIEPUMEHTHI (OIBITHI) U
4 cityyaiHble cOOBITHS. DIeMeHTapHbIE COOBITHS 1
(ucxompl)
BepositHoCcTh citydaitHoro coObiTHs. BepositHOCTH
5 COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 1
3JIEMEHTAPHBIMH COOBITUSMHU
BepositHOoCTh citydaitHoro coObiTHs. BepositHOCTH
6 COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 1
AJI€MEHTApPHBIMUA COOBITUSIMHU
[lepeceuenue, 00beMHEHIE MHOXKECTB U
7 COOBITHH, TPOTHUBOIOIOXKHBIE COOBITHS. Dopmyra 1
CJI0’KEHUS BEPOSITHOCTEN




VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

8 BepoATHOCTEH. PopMysia YCIOBHOM BEPOSATHOCTH

9 VYcioBHAs BEPOSTHOCTh. Y MHOKEHUE
BeposiTHOCTEN. DOpMyIia yCIIOBHOM BEPOSITHOCTH

10 dopMyita MoJTHON BEPOATHOCTH

11 dopmyna baiteca. HezaBucumblie coOBITHS

12 KomOuHaTOpHOE MPaBUIIO YMHOKEHHUS.
IlepecTanoBku U pakTopUal

13 Yucno coueranuii. Tpeyronpauk [Tackamns

14 ®opmyna bunoma HproToHa

15 KontposbHas padora mo teme "I'padswi,
BEPOSTHOCTH, MHOXECTBA, KOMOMHAaTOpUKa"
bunapHbIii ciy4aiiHbIN ONBIT (MCIIBITAHUE), YCIIEX

16 u Heynava. HesaBucumeble ncnsitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH /IO TIEPBOTO ycrexa

17 Cepus HE3aBUCHMBIX UCTIBITAHUH /10 TIEPBOTO
ycriexa

18 Cepus He3aBUCUMBIX UCTIBITAaHUN bepHymm

19 CrnyyaitHblif BBIOOpP U3 KOHEYHON COBOKYITHOCTHU

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

21 Cnyyaiinas BenuuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma pacrpeneneHust
Omnepanuu Ha/I CITy4aifHBIMU BETHINHAMH.

22 [Ipumeps! pacnpenenenuii. bunapnas cinyuaitHas
BEIMYUHA

23 I'eomerpuueckoe pacnpenenenue. bunomuanbHoe




pacrnpezesieHue

MaremaTuyecKoe OKHUIaHUE CIy4aiHOM

24 Bean4rMHbl. COBMECTHOE pacpeiesieHUE ABYX 1
CIIy4YailHbIX BEJIMYHH
HeszaBucumeble cinydaitnbie BennunHbl. CBOMCTBA
25 MaTeMaTHYECKOro OKUAJaHus. MaTeMaTHu4ecKoe 1
OXKuJaHue OMHAPHON cIydyaliHOM BETUYMHbI
26 MatemaTuueckoe 0XKHIaHue TEOMETPUUECKOTO U 1
OMHOMHUABHOTO PacIpeIeTICHH
27 Jlucniepcus U CTaHJAPTHOE OTKIIOHEHUE 1
28 Jucnepcusi OMHApHOW CITy4ailHON BEJIMYUHBL. 1
CaolicTBa aucnepcuu
MatemaTnueckoe 0XKHIaHue TPOU3BEICHUS 1
29 JTUCTICPCUST CYMMBI HE3aBUCUMBIX CITyYalHBIX 1
BennuuH. Jlucnepcusi OMHOMHAILHOTO
pacmpeeneHus.
Jlucriepcus M CTaHIapTHOE OTKIOHEHUE
30 TeOMETPHUYECKOTO pactpeneicHus. [IpakTndeckas 1
paboTa ¢ UCIOJIb30BAHUEM DICKTPOHHBIX TAOJIUIL
31 [ToBTOpeHME 1
32 Htorosast kKoHTpoJbHAsA padota (BIIP) 1
33 [ToBTOpeHME 1
34 IToBTOpEHME 1
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIE pecypchl

Hepasencto YeObimena. Teopema Yebblena.

Teopema bepryinu. 3akoH O0NbIINX YUCE

Hepasencto YeObimena. Teopema YeOrbImiera.

Teopema bepuymin. 3akoH OOJIBIINX YHCET.
Bxonnas quarnoctuueckasi padora.

Hepasencto YeObimena. Teopema YeOrbImiera.

Teopema bepuymin. 3akoH OOJIBIINX YHCET.

Br10opouHbIif METO] MICCIIEIOBAHUIMA

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHHUECM
SJICKTPOHHBIX Ta6J'II/II_[

I'enepasibHast COBOKYITHOCTb U CIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLleHKa CpEHEro U
JUCTIEPCUU T€HEPAILHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepasibHast COBOKYITHOCTb U CIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpEHETO U
JUCTIEPCUU T€HEPATIEHOM COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

OreHrBaHME BEPOSATHOCTEH COOBITUH TTO BHIOOPKE

Cratuctuueckas runoresa. IIpoBepka npocreimumx

TUITIOTE3 C IIOMOIIBIO CBOMCTB HU3YUYCHHBIX




pacrpeeneHuin

Cratucruueckas runoresa. [IpoBepka npocrenmmx

10 TUIOTE3 ¢ IOMOIIbIO CBOWCTB N3Y4YEHHBIX
pacrpeeneHuin

1 IIpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
JIEKTPOHHBIX TAOJIUI]

12 IIpuMepsl HENIPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
@yHKIMS INIOTHOCTH BEPOSITHOCTH
PaBHOMepHOE pactipenenenue. [Ipumepsl 3anay,

13 MPUBOIALINX K [TOKA3aTEIbHOMY U K HOPMaJIbHOMY
pacnpezeneHusm

14 @yHKIMSI INIOTHOCTH BEPOSITHOCTH
IIOKAa3aTeIbHOIO paclpeacIcHUs

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus
[TocnenoBareabHOCTh OIMHOYHBIX HE3aBUCUMBbIX

16 coObiTui. [Tpumep 3agauu, npuBoAsIIeH K
pacnpenenennro Ilyaccona

17 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

18 KoBapuanus 1ByX ciiydailHbIX BEITUYHH.
Koadduuuent koppensauuu

19 CoBMecTHBIC HAOTIOIEHUS TBYX BEIMYNH

20 Bri0opounbiii k03 hUueHT Koppensuu

21 Paznuune Mexay TMHEHHOMN CBA3BIO U IPUIMHHO-
CIIEICTBEHHOM CBSA3ELIO

22 Jluneiinas perpeccus

23 [IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM




ANEKTPOHHBIX TAOJIHII

24 [ToBTOpEeHHE 1
25 [ToBTOpeHME 1
26 [ToBTOpeHME 1
27 [ToBTOpEeHUME 1
28 [ToBTOpeHME 1
29 [ToBTOpEeHUE 1
30 [ToBTOpeHME 1
31 HroroBast koHTposIbHAs paboTa 1
32 [ToBTOpeHME 1
33 [ToBTOpEeHUE 1
34 [ToBTOpeHME 1
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpelHee  apudmMeTHueckoe,  MeAHMaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, >IEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIy4aliHOTO
6.3 ONBITa; HAXOIWUThb BEPOSITHOCTM B OIbBITAX C PaBHOBO3MOXXHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CITy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceueHUe H OO0bEeIUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MI0JIb30BAThCS JUarpammamu Jisiepa u (opMyIIoi CI0KEHHs BEpOsITHOCTEN
NP PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHUCHUMbIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHIA YMHOXEHHS, C MOMOIIbIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX M HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITUHA B CEpUU
' HE3aBHUCHUMBIX WCTIBITAHUM JI0 TIEPBOTO yCIeXa, HAXOJWTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuii bepHymnnu
6.8 OnepupoBaTh  MOHATUSIMU:  CiIy4ailHass  BEJIMYMHA, paclpejesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHUBaTh  BEPOATHOCTH  3HAYEHUM  CIydallHOM  BEJIMYHUHBIIIO
' pacipeieNeHrI0 WK € TOMOILbIO AarpaMm
5.2 OnepupoBaTh MOHATHEM MAaT€MATHYECKOTO  OXUJAHUSA, MPUBOJIUTH




IIPUMEpPBI TOr0, KaK IPUMEHSETCS MATEMaTU4YECKOE OXKUIAHHME CIIy4alHOMN
BEIMYMHBI, HAXOAUThb MAaTEMaTH4YECKOE OKUAAHHWE 10  JAHHOMY
pacrpeesIeHUI0

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpCACICHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuul U quarpamm. CpenHee apudmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHbIIee 3HAYCHUs, pa3Max, JUCIEPCHUsl U CTaHJApPTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIIEpUMEHTHI (OTBITHI) U CITydaliHbIe COOBITUSI. DIIEMEHTApHBIE COOBITUS
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepan  HaJx COOBITUAMHU: TepecedeHue, OOBEIMHEHHE, MPOTHBOIOIOKHBIC
' coObItus. unarpammsl Diinepa. opmyrna caoKeHus: BEpOSATHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHUE  BEpOATHOCTEH.  JlepeBO  Ciy4ailHOro
' skcriepuMenTa. Gopmysia MoJHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunatopHoe mpaBuio ymHOxeHus. [lepectaHoBku u ¢akropuan. Ywucio
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa
bunapHblli ciydaliHbIl oOmBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
6.6  ucneitanus. Cepuss HE3aBUCHUMBIX HUCHBbITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHN bepHym
6.7 Cny4aitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUIECKOEN OMHOMHUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BeposSTHOCTEH M CTATUCTHKA
UucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEIMYMH: MaTEMaTHYeCKOe OKHUJAHUE,
JUCTepCUsl U CTaHAApTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOTIO
51 OXKUJaHMsS, B TOM 4YHCIE B 3aJadyax M3 IMOBCEIHEBHOM XH3HU. MareMaTuieckoe
' OKHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4ecKoe OKHMJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTreMaTndecKoe OKUJaHNE U TUCTIEPCHs T€OMETPUYECKOTO U
OMHOMHAIBHOTO paCIpeACIICHUMA
5.2 3akoH OOJIBIIMX YMCENl M €ro pojib B Hayke, MpHpoje U olmiecTBe. BriOOpOUHBIit
' METO/1 HCClIeOBAaHUM
5.3 IIpuMepsl  HENpPEpBIBHBIX  Clly4alHbIX BeJuuuH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauy, NPUBOAAIIUE K HOpMAIbHOMY pactipeaeneHuto. [lonsatue o
HOpPMaJIbHOM pacrpeesieHuu



IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMmeHue (GOpMyJIHpOBAaTH W ONEPHPOBATH MOHATHUSAMH: OIpEICICHHE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTUBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTU4YEeCKOW HWHAYKLUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClle U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMMCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMM; MCIONb30BaTh Ipadbl Npu

peHICHUN 3a1a4

YMeHue omnepupoBaTh MOHATUSMHU: HATYpaJbHOE YUCIO, LIEJIOE YHUCIO,
CTEIEeHb C IEJIBIM TI0Ka3aTeeM, KOPeHb HaTypaJIbHOW CTETICHH, CTETICHD C
palMOHANbHBIM MOKA3aTEJIEM, CTENEHb C JEUCTBUTENIbHBIM IOKa3aTelIeM,
gorapuM dUYHCIA, CHHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIHMOHAIBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3MIIMOHHBIMU CHCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSAThH BEIUMCIICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTEeTNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUpOBaTh  IMOHSATHUSMU:

MOCJIEI0BATENbHOCTh, apu@MeTHyeckas Mporpeccus, TreoMeTpruiecKas




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIeOMETpHUYECKas Iporpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSOKEHHBIE KOMIUIGKCHBIE YHCIA, MOXAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMBbl, YMEHHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBI C [apaMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIUM, KCTpeMyM (yHKLIMK, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3ndeckuif CMBICT TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJsi HCCIEAOBAHUS (DYHKUHUH,
HaXOJUTh HaAuOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro
pelleHuss B NPUKIAIHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIILIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
¢GyHKUMH,  BBINONHATH  mpeoOpasoBaHusi  rpadukoB  (PYHKUIHUH,
UCIOJIb30BaTh Tpa(UKK Ul U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKIUI 11 pelieHus] YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33a4d U3 00JIaCTH YNpaBJIE€HUs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELIEHUE U
OLIEHUBATh IPaBAONOJOOHOCTh pe3yibTaTOB;, YMEHHE MOJEIMPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpeaHee apupMeTHdyecKoe, MeIraHa,
HauOoJpIlIee U HaUMEHbIlIEee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJEeKaTh, WHTEPIPETHPOBATH
uH(OpMalKIO, IPEJCTABICHHYIO B Ta0lMLaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBIEHUI; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu McCIel0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeuBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI  CIIOKEHHS W YMHOXEHHUS BEpOATHOCTEH, (OpMyNy IOIHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPACOpeleNieHHss W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpPEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHI TPOSIBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAOIIMECS MPSAMbIE, MAPAIIIEIbHOCTD U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pPacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHUE HCIOJb30BaTh MPU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, map, cdepa, miomians chepsl, IUIOMmaib
MIOBEPXHOCTU NUPAMUAbI, NPHU3MBbI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacamomascs cdepbl, MUINHIPA, KOHYCAa; yMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CCUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoOBaTH ONpeACNeHUS U3y4aeMbIX (UTYp, BBLABUTaTh THIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOM00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPHUYECKUE BEIUYHHBI
(mHa, yrom, IUIOMIAh, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
u3ydyeHHblE (GOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIIAAb MOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP

12
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VYmenune ONCprUpOBaATH MHOHATUAMU: MPAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEICHHE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT TS PEIISHU 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMAaTHKU B H3yUYEHUH TPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOU cTereHu. JIeHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 HppanuonanbHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHUN M HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTe b MaTPHIIbI
3 DOyHKINUK U TpaPUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CreneHHas (QyHKLUMS C HaTypajlbHbIM M LENbIM Ioka3zaresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  (QyHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (DYHKIMHA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» MaTtemaruka: anreOpa U Hayalla MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSL.
Anrebpa u Hauaja MareMaTudeckoro ananusa, 10 kiacc/ Komsirun FO.M.,
TraueBa M.B., ®egoposa H.E. u npyrue, Akiinoneproe o01ecTBo

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

A cnam EI'D. Cpennee o61iee odpa3oBanue. Y 4ueOHbBINH MOYJIb 110 PEIISHUIO
TPYJHBIX 3a/IaHUM 110 yueOHOMY TipeaMeTy "MatemaTtuka (yriayOaeHHBIH

ypoBenb)". 10-11 kmaccer", AO U3narenscTBO
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