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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS Ha YPOBHE CpEIHEro 001ero oopasoBanus. Y 4eOHbIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YUYEHUSl CIy4YalHBIX COOBITUM, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
oOoramarpTcsi NpeACTaBlIeHUs OO0ydaloIUXCsi O METOoAaX HCCIeAOBaHUs
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepxkanne y4eOHOro Kypca HalpaBiIeHO Ha 3aKpelUieHHe 3HaHUi,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrate y 00yyaromuxcs T0JKHO COPMUPOBATHCS MPECTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIIOJIb3yEeMbIX
JUISL  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U TTPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 dYacTh y4eOHOrO Kypca 3aHHUMAaeT
o0Cy)XJIeHHE 3aKOHAa OOJBIMX 4YHcel — (yHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKy10 (hopMalIu3aluio.

B cooTBeTcTBUM ¢ yKa3aHHbIMU LIEJSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coniepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «Ciy4yalHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4e€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOrO0 y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conepxanve mmaNH «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (DOPMHUPOBAHMS TPEJCTABICHUNA O paCHpeAesIeHUH BEPOATHOCTEHN
MEXK]ly 3HAUCHHUSMHU CITy4YallHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



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

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHUE OOydaroluxcs Ha ONHCAaHUU U
U3Y4YEHUU CITyYalHBIX SBJICHUN C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCcsi 03HAKOMUTEIBHOE W3YYCHHE CBSI3U
MEXy CIydyallHbIMH BEJIMYMHAMH U OIKCAaHUE OTOM CBA3M C IOMOIIBIO
KOA(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHH, HACTyNAIOLUX B €IUHUILY BpeMeHH. O3HAaKOMJIEHUE C pacipeieieHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BepoATHOCT W CTaTUCTUKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 yaca (1 uac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl U nenu. CteneHb (BaJTCHTHOCTD)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcriepumenTa. Gopmyia noHou BeposatHocTu. Popmyna balieca. HezaBucumeblie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX ucnbITaHud bepHymnu. CrydailHpli  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIy4alHbIE BEIMYMHBL.MaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBaHue, JoTepes). MaTeMaTHuecKkoe OXHJIaHWEe OWHApHOM clydalHOU
BEJIMYMHBI. MaremMaTudyeckoe  OXKHUJIAHUE CYMMBbl  CJIYyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIyyaiHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXUJAHUE TPOU3BEICHUSA M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcuss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO

pacrpeeneHusl.
11 KJIACC



HepasenctBo UeOwméBa. Teopema UeOwniméBa. Teopema beprymm. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpeppiBHbIE ciy4aliHble BelWYdHBL. [IpuMeppl. @OyHKIUS TJIIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAaJIbHOMY pacrpeaeneHuto. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHus, PYHKIHUS INIOTHOCTA BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEICICHUS.

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

KoBapuanusa nByx ciydaiiHeix BenuuuH. Koadduiment nuHelHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaxX, TEXHOJOrusXx, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATENbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOMW  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3zoBble joruyeckue AecTBUS:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKIACHUSIX, MPeajiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO, TPUBOUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyYIIMpPOBaTh OOOOIIEHHS] U BBIBOJBI IO pe3yjibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nunpopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLHOHATIbHBIH HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbh IIPHU PEIICHUU 3aJIauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyarouiuiicst Hay4uTCs:

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: rpad, MIOCKUA rpad, cBA3HbIN rpad, NyTh B
rpade, uenb, IUKI, JI€PEBO, CTENEHb BEpPUIMHBI, JAEPEBO  CIYyYaHHOTO
HKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHITUAMU: CITyYalHbIN SKCIIEPUMEHT (OTIBIT), CIIy4aliHOE
COOBITHE, 3JIEMEHTAPHOE CITy4aliHOE COOBITHE (3JIEMEHTAPHBIN UCXO]) CIYy4alHOTO
OIbITa, HAaXOOUThb BEPOATHOCTH COOBITUH B ONBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMHU COOBITUSIMU;

HaXoAWTh U (OPMyIHPOBaTH COOBITHA: MEpeceueHue, OObEIUHEHUE aHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI
DOiinepa, KOOPIAMHATHYIO MPSIMYIO JUIsl PElIeHUs 3a7ad, MOJb30BaThesl (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;



ONEPHUPOBATh TMOHATHUSIMU: YCIOBHAsE BEPOSITHOCTb, YMHOYKEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO TMPaBUJIa YMHOXKEHUS, JIepeBa CIIy4ailHOTO
OMbITa, MCHOJB30BaTh (POPMYJy TOJHOW BEPOSTHOCTH, (opmyiy baiteca mpu
pelieHnu 3a/ay, OMPEACNATh HE3aBUCUMOCTb COOBITUH MO QopMmylie U TO
OpPraHU3aLMN CIIy4aHOTO YKCIIEPUMEHTA;

IPUMEHATh U3y4YeHHbIE KOMOMHATOPHBIE (POPMYJIIBI JJIsl TIEPEUUCICHUS JIEMEHTOB
MHOKECTB, JJIE€MEHTApHBIX COOBITUH CIy4alHOTO OIbITa, PEIICHHs 3a/lay I0
TEOPUU BEPOSTHOCTEN;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OMHAPHBIN CIIy4allHBI OMBIT (UCTIBITAHUE),
yClleX W HeyJaya, HE3aBUCUMBIC WCIBITAHUA, CEpUs WCIBITAHUN, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEpPUM HUCHBITAHUM N0 MEPBOTO ycIexa, B CEpUU
UCHbITaHUN bepHynnu, B ONbITE, CBSI3aHHOM CO CIy4yailHBIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMHM: CIydailHas BEJIMYMHA, pACHPECICHHUE
BEpOSITHOCTEW, JAuarpaMMa pachnpeneieHusi, OWHapHas clydailHas BEIMYMHA,
reOMETpUYECKOe, OMHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATH MTOHATHSAMHU: COBMECTHOE PACIIPEAECIEHUE IBYX CIyYalHBIX BEIUYMH,
UCITI0JI30BaTh Ta0JMIy COBMECTHOTO PACHpenesieHUsl JBYX CIy4YalHbIX BEJIMYUH
JUISL BBIJIEJICHUS PACIIPEACIICHUS KaXKI0M BEIMUHHBI, ONPEAEIEHUS HE3ABUCUMOCTH
CIIy4ailHbIX BEJIMYMH;

CBOOO/IHO OINEPUPOBATH IOHATHEM MAaTEMaTHUYECKOIO OXXHUIAHUS CIIy4ailHOM
BEJIMUMHBI (pacnpeesieHus), MPUMEHITh CBOWCTBA MAaTEMaTHUYECKOIO OXKHMJaHUS
IpU PEIIEHUU 3a/1ay, BHIYMCIATh MAaTEMAaTUYECKOE OKHUJaHHE OMHOMHAIBHOTO U
r€OMETPUYECKOI0 PACIIPEEICHUN;

CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHns) NMPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacripe/ieIeHUH.

112.9.5. IlpeameTHbie pe3yiabTaThl MO OTACIbHBIM TEeMaM Yy4eOHOro Kypca
"BeposTHOCTB M cTaTHCTHKA'.

K koniy 11 kiacca oOy4daromuiicst Hay4uTcst:

BBIYHCIIATh BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOW BBIOOPKE M OLIEHUBATh
XapaKTepUCTUKU TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX TI0  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKHUE TUIIOTE3BI, TIOJIb3YSACh N3yYEHHBIMU PACIIPEACIICHUSIMY;
IIPUBOJUTH IPUMEPHI 3a1ad, NMPUBOIAIIMX K IOKA3aTEIbHOMY PACIPENEIICHUIO,
3aJ1a4y, NPUBOAIIMX K HOPMaJbHOMY pacnpeneneHuto. OnepupoBaTh NOHATHIMMU:
(GYHKIUS TUIOTHOCTHM BEPOSITHOCTH TOKA3aTEeNbHOTO pacIlpeneieHus, (QYyHKIIH
IJIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacrpejesieHus, (QYHKIHS MIIOTHOCTH U
CBOMCTBA HOPMAJIBHOTO PACTIPEICIICHHUS;

onpenenarh Kod(pGUIIMEHT JMHEHHON KOppemsiuK, BBIOOPOUYHBIN KO3 UITUEHT
KOPPEJISIUU.



112.10. Ins mpoBeneHUs €AUMHOIO TOCYJapCTBEHHOTO AK3aMEHAa MO MaTeMaTUKE
(mamee - EI'D mo wMareMartWke) UCIONB3yeTCs TMepedeHb (KoaudukaTop)
IIPOBEPSACMBIX TPeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIIbHOM

IPOTPaMMEBI CPETHETO O0IIEro 00pa3oBaHMsI U DJIEMEHTOB COACPIKAHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
C) 3
JICMCHTBI TCOpHH rpados https://myschool.edu.ru/
City4aifHble OIIBITHI, CIIy4ailHbIE COOBITUS U 3 bubnnoreka [JOK
BEPOATHOCTH COOBITUI https://myschool.edu.ru/
Onepanuu HaJ MHOXKECTBaMU U
coObrTusiMu. CrioskeHre U YMHOKEHHE 5 bubnmnorexa [JOK
BEPOSATHOCTEMN. Y CJIOBHAsI BEPOSITHOCTb. https://myschool.edu.ru/
HezaBucumpie coObITHS
OneMeHThl KOMOMHATOPUKU 4 1 bubmmorexa [IOK
https://myschool.edu.ru/
Cepun nocrienoBaTeIbHBIX UCTIBITAHUI.
Ucneitanus bepaymmu. CnyuaiiHsiii BEIOO 5 bubmmorexa [IOK
. PHYITH. &I P https://myschool.edu.ru/
13 KOHEYHOH COBOKYITHOCTH
CrnyyvaifHble BETMYUHBI U pacipeieseHus 14 1 bubmmorexa [IOK
y pacriped https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3aesioB U TeM uudposkbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
1 3aK0H OOJIBIINX YHCET 5 bubnnorexa [IOK
https://myschool.edu.ru/
. bubnuoreka [{OK
2 DJIEMEHTHI MATEMATUYECKON CTATUCTUKH 6
https://myschool.edu.ru/
HenpepsiBHBIE CllydaliHbIE BETUYUHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4 bubmmorexa [IOK
pactipe ’ https://myschool.edu.ru/
HOPMAaJIbHOE pacrpeeieHust
bubnmorexa LIOK
4 P II 2
actipeiesiene Hyaccona https://myschool.edu.ru/
5 CBs13b MEXKIY CIIYYAlHBIMHU BEJTUYMHAMU 6 bubmiorexa LOK
Ay ey https://myschool.edu.ru/
6 O0001IeHNEe U cucTEMAaTH3alNs 3HAHUN 11 1 bubmorexa LOK
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTHueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 I'pad, cBs3HBIN Tpad, peacTaBIcHUE 1 bubnnorexa [JOK
3aJ1a49¥ ¢ MOMOIIBIO Tpada https://myschool.edu.ru/
5 Crenenb (BaJIeHTHOCTD) BepiuuHbL. [1yTh B 1 bubmmorexa [JOK
rpade. Llenu v nUKIIBI https://myschool.edu.ru/
3 I'padsr Ha mnockocTu. JlepeBo ciydaiftHOro 1 Bbu6moteka [JOK
AKCIIEPUMEHTA https://myschool.edu.ru/
CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) U
. bubmuorexa [{OK
4 Clly4aiiHble COOBITUS. DeMEHTapHbIE 1
https://myschool.edu.ru/
cOOBITHS (MCXOBI)
BeposTHOCTE CityyaifHOTO COOBITHS.
5 BeposTHOCTH COOBITHIA B OIBITAX C 1 bubmuoreka [IOK
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU https://myschool.edu.ru/
COOBITUSMHU
BeposiTHOCTB CltyyaifHOTO COOBITHSI.
6 BeposTHOCTH COOBITHIA B OIIBITAX C 1
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMU
[Tepecevenne, 00beTMHEHIE MHOKECTB U
. bubnuotexa [JOK
7 COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS. 1
. https://myschool.edu.ru/
dopmyia CIIOKEHHs BEpOATHOCTEH
8 YcnoBHas BEpOSTHOCTh. Y MHOYKEHHE 1 bubnuorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOSITHOCTH

https://myschool.edu.ru/

VYcinoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmylia yCIOBHON
BEPOSTHOCTH
10 ®dopmyIia MOJHON BEPOITHOCTH
11 ®opmyna baiteca. HezaBucumbie coObITHA bubmmorexa LIOK
https://myschool.edu.ru/
12 KomOuHaTopHOE MpaBUIO YMHOKEHHUS.
[TepectanoBku u (paxkropuan
13 Uucno coueranuii. Tpeyronpauk [lackans
14 ®opmyna 6bunoma HeroTona
KonTponasnas padora Nel: "I'padsl,
15 BEPOATHOCTH, MHOXKECTBA, bubmorexa HOK
https://myschool.edu.ru/
KoMOuHaTopuka"
bunapHbIii ciy4aiiHbIN ONBIT (MCHIBITAHUE),
16 ycnex u Heyjada. HezaBucumeie bubmuoreka [IOK
ucneltanus. Cepust He3aBUCUMBIX https://myschool.edu.ru/
WCTIBITAHUI J0 MEPBOro ycrnexa
17 Cepust HE3aBUCHMBIX UCTIBITAHUH J10
MIEPBOTO ycIexa
18 Cepust He3aBUCUMBIX UCTIBITAHUN
beprymm
19 CrnyualiHblil BEIOOD U3 KOHEYHOU
COBOKYITHOCTH
20 [IpakTuueckast paboTa ¢ UCIOIB30BaHHEM
AJICKTPOHHBIX TAOJIUII
21 Crnyuaiinas BenuuuHa. Pacripenenenue bu6muoteka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BEpOSTHOCTEN. [[narpamma pacrpenenenus

https://myschool.edu.ru/

22

23

Onepauuu HaJ CIy4yallHBIMU BEJIMYHUHAMU.
[Ipumepsl pactipenenennii. bunapnas
CIy4aiiHas BEJIMYMHA

['eomeTpuyeckoe pacnpeseseHue.
bunomuanbHoOe pacnpenenenue

bubnunoreka LIOK
https://myschool.edu.ru/

24

MaremaTnueckoe 0KMIAHUE CITy4aliHON
BeIM4rHbI. COBMECTHOE paclpeeiIeHue
JBYX CIIy4alHbIX BEJINYHH

25

HesaBucumsble cirydaliHbIe BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0XxHuaaHne OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Maremarudeckoe oXuganue
T€OMETPUUYECKOT0 U OMHOMHUATBLHOTO
pacnpeneneHui

Hucniepcust u cTaHAapTHOE OTKJIOHEHHE

bu6nmorexa LIOK
https://myschool.edu.ru/

28

29

Hucnepcust OMHapHO ciydaiHOM
BeNIMYMHBL. CBOMCTBA AUCTIEPCHH
Marematnueckoe 0KUIaHUE
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4YalHbIX BEJIMYUH

bu6nmorexa LIOK
https://myschool.edu.ru/

but6mmorexa [IOK
https://myschool.edu.ru/

30

Jucnepcust GMHOMUATBHOTO
pactipenenenus. [Ipaktuueckas padora ¢
UCTIOJIb30BAaHUEM IJIEKTPOHHBIX TaOJIUI]

31

Jucnepcus U cTaHgapTHOE OTKJIOHEHUE
FeOMETPUUYECKOTO pacipeieieHHUs. .

bubnunoreka LIOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

ITpakTiueckas paboTa ¢ UCHOIb30BAHUEM
3JIEKTPOHHBIX TAaOJIUI]

32 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN 1
Kontponbnas padora Ne2: "VcnibiTanus
33 Bepuyium. CityyaiiHble BEJIMYUHBI U 1 Bubmorexa HOK
PHYILH. y” https://myschool.edu.ru/
pacnpeeeHus
34 O00011IeHNE U cCUCTEMATU3AMs 3HAHUN 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Kontpoabubie IlpakTnueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
HepasenctBo YeoOrnimera. Teopema
bubnuoreka [{OK
1 YeoOrimea. Teopema bepuyinu. 3akon 1
https://myschool.edu.ru/
OOJIBIIINX YHCEI
HepasenctBo YeoOrnimera. Teopema
2 YeoOrimea. Teopema bepuyinu. 3akon 1
OOJIBIIINX YHUCEIT
Hepasencto Yeobrimena. Teopema
3 Yeorrmesa. Teopema beprymu. 3akoH 1
OOBIINX YHCeT
. . bubmuoreka [IOK
4 Br10opouHsIif METOT MCCIIEIOBAHUIMA 1
https://myschool.edu.ru/
5 [IpakTrueckas paboTa ¢ UCTIOJIL30BaHUEM 1
AJIIEKTPOHHBIX TaOJHUIL
I'enepasibHast COBOKYIHOCTD U Cy4aiiHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
6 xapakTepuctTukamu. OIeHKa CPeTHETO 1 1 bubmmorexa [IOK
P P . P https://myschool.edu.ru/
JIUCTIEPCUU TeHEPATbHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
I'enepanibHast COBOKYMHOCTD U Cy4yaiiHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
7 xapakTepucTukamu. OIeHKa CPETHETO 1 1

JUCTIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OrneHrBaHuE BEPOATHOCTEH COOBITUI TTO

8
BBIOOpKE
Craructuueckas runoresa. [IpoBepka
9 MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3yYEHHBIX paclpeieICHUI
Cratuctuueckas runoresa. [Iposepka
. . bubnuoreka [{OK
10 MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
. https://myschool.edu.ru/
M3YYEHHBIX paclpeeeHui
1 [TpakTrueckas paboTa ¢ UCIOJIb30BaAHUEM
AIEKTPOHHBIX TAOJIHII
12 [IpuMepsr! HEPEPBIBHBIX CITy4alHbIX
BeIMUrH. OyHKINS IIOTHOCTH BEPOSITHOCTH
PaBroMepHOEe pacnipenenenue. [Ipumepsl
13 3a/1a4, MPUBOIALINX K [TOKA3aTEIbHOMY U K bubmmorexa LIOK
> P Y https://myschool.edu.ru/
HOPMaJIbHOMY paclpeeIeHUsIM
14 OyHKIHUA IUNIOTHOCTA BEPOSATHOCTH bubnmnoreka HOK
[I0Ka3aTeJIbHOTO PaCIIpeaeIEHUs https://myschool.edu.ru/
15 @YHKIMS MIIOTHOCTH BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieeHus
ITocaenoBaTeNEHOCTE OQUHOYHEIX
. bubmuoreka [{OK
16 He3aBUCHUMBIX coObITuil. [Ipumep 3aaaun,
. https://myschool.edu.ru/
npuBosLIel Kk pactpenenenuto [lyaccona
17 [IpakTuueckas paboTa ¢ UCIOIB30BaHHEM
DIIEKTPOHHBIX TAOIHIL
18 KoBapranus 1Byx Ciiy4allHbIX BEJIMYUH. bu6muoreka [JOK
Koaddunment xoppensuuu https://myschool.edu.ru/
but6mmoreka [IOK
19 CoBMecCTHBIC HAOTIOJICHUS BYX BEIMUYNH

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

20

Br16opounsiii k0appuiueHT Koppensum

Paznuuue Mex1y TMHEHMHOM CBA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO
22 Jluneiinas perpeccus
93 [IpakTuyeckast paboTa ¢ UCIOIB30BAaHUEM bubnuoreka [JOK
AIIEKTPOHHBIX TAOJIHUI https://myschool.edu.ru/
24 [IpencraBienne JaHHBIX C TOMOIIBIO TAOIUIL
U AuarpaMM, onucaTesbHas CTAaTUCTHKA
o5 OMBITHI ¢ PAaBHOBO3MOXXHBIMHU bubmmoreka [JOK
3JIEMEHTAPHBIMHA COOBITUSIMHU https://myschool.edu.ru/
26 Boruncnenue BeposiTHOCTEN COOBITUI C
npUMEHEHUEM (HOpMYIT
Brruncnenue BeposTHOCTEH COOBITHI C
97 IpUMEHEHHEM TpapHUUeCKUX METOI0B:
KOOpJMHATHas MpsiMasi, 1epEeBO, AUarpaMma
Ditnepa
28 CiyualiHple BEJIMUMHBI U paclpeaeIeHus
29 MaremaTnueckoe OKHJAaHuEe CTy4ailHON
BEJTMYMHBI
30 MaremMatuueckoe 0XKMIaHUE CIIy4aitHOU bubmmoreka [JOK
BEJINYUHBI https://myschool.edu.ru/
31 KonTtponbhas pabora: "BeposTtHocTs 1 bu6muoreka [JOK
CTaTHCTHUKA" https://myschool.edu.ru/
Borunicnenue BeposiTHOCTEN COOBITUH C
32 npuMeHeHrueM (HopMyIl U rpadudecKux bromrorexa LIOK
https://myschool.edu.ru/
METO/I0B
33 Brruncienue BeposTHOCTEH COOBITHI C

npuMeHeHueM (Gpopmyit u rpaguaecKkux



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MCTOA0B

Crnyualinbple BETMUYUHBI U paclpeiesieHusl.

34 MareMaTnueckoe 0XKMIAHUE CIIy4aliHON 1
BEJIMYUHBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0

* o
BO3MOKHO M3MEHEHME B NNaHUPOBAHUMN KOHTPOIbHbIX PaboT B CBA3M C pOpMMPOBAHUEM €ANHOIO rpaduKa KOHTPOIbHLIX MEPONPUATUI B

WwKone u rpadmka nposegeHuna BMP ana obecneyeHns caHUTaPHO-TUTMEHMUYECKNUX HOPM.






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus
pe3yabTarta
6 Teopust BEpOATHOCTEHN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  TOHITHAMH:  CpeaHee  apudmeThyeckoe, MeIuaHa,
' HanOoJIbIlIee, HAMMEHBIIIEE 3HAUCHUE, Pa3Max MACCHBA YHCIIOBBIX JAaHHBIX
OnepupoBaTh MOHATUSIMH: CIyYalHBINA SKCIIEPUMEHT (OMBIT) U CIy4aliHOE
coObITHE, >IEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTro
6.3 OMBITa; HAXOJUTh BEPOSTHOCTU B OINBITAX C PaBHOBO3MOXKHBIMU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh M CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YUYEHHBIX CITyYalHbBIX SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHSA: IEpeceueHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOIOXKHOE TAaHHOMY COOBITHIO;
' MOJI30BaThCA TUarpaMmamu Ditsiepa u GopmMyIio CI0KeHUsI BEPOITHOCTEN
NP PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAS BEPOSITHOCTh, HE3aBHUCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPABWJIA YMHOXEHUS, C IOMOIIbIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, YCIIeX W HeyJa4da; HaXOJIUTh BEPOSTHOCTH COOBITUMA B CEpUU
' HE3aBHUCHUMBIX WCIBITAHUM JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH
coOBITHI B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTh  MOHATUSIMU:  Cily4yailHasi  BEJIIMYMHA, paclpejesieHue
' BEPOSITHOCTEH, TarpaMma pacrpeeieHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYMHBINO
' pacipeieNeHrI0 WK € TOMOILbIO AarpaMm
5.2 OnepupoBaTh MOHATHEM MAaT€MATHYECKOTO  OXUJAHUSA, MPUBOJIUTH




IIPUMEpPBI TOr0, KaK IPUMEHSETCS MATEMaTU4YECKOE OXKUAAHHME CIIydalHOMN
BEIMYMHBI, HAXOIUThb MAaTEMaTHYECKOE€ OXKUAAHUE 10  JaHHOMY
pacrpeesIeHUI0

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpEaCICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull u quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAYeHUsI, pa3Max, IUCIEPCHUs U CTaHJIapPTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyualiHbple SKCIIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciyyaiiHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuyu Haja  COOBITUSIMM: II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. unarpammsl Diinepa. Dopmya caoKeHus: BEpOATHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
' skcriepuMenTa. @opmysa MojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 Kombunaroprnoe mnpaBuno yMmHoxkeHus. IlepecranoBku u ¢akropuan. Yucnio
' couetanuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapubpiii ciayualiHbIii OmbBIT (MCHBITAaHME), ycmex U Heyaada. HesaBucumbie
6.6 @ ucneiTanusa. Cepus HE3aBUCHMBIX HCHOBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymim
6.7 CnyuvaitHast BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUUIECKOeH OMHOMUAIbHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEIMYMH: MAaT€MaTUYECKOE OXKUJaHUe,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIIOHEHUe. [Ipumepsl mprUMeHEeHusT MaTeMaTU4eCcKOoro
51 OXHMJIaHWs, B TOM YHCJIE B 3aJadax W3 TOBCEIHEBHOHM >XM3HU. MareMarndeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BeNWYWHBI. MaTeMaTH4ecKoe OKHJIAHUE CYyMMBI
CIIy4allHbIX BEJIMUYMH. MaTeMaTn4ecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHAIBHOTO paCIpeACIICHUMA
5.2 3akoH OOJIBIIMX YMCENl M €ro pojib B HayKe, MpHpoje U olriecTBe. BriGopouHbIit
' METO/1 HCClIeOBAaHUM
5.3 IIpuMepsl  HENpPEpBIBHBIX  Clly4alHbIX BeauuuH. [loHdaTe O  IUIOTHOCTH




pacnpezeneHus. 3aaauy, NPUBOAAIIUE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeesieHuu



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELUICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIICHUU 3a7ad, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHITHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTEeTNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MpOTrpeccusi, TeOMETPHUYECKas




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIE€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEpPUPOBATH
MOHATUSMH: TOXXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C MapaMeTpoM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXKYTKE, HenpepbIBHAs (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C HCIIOJIB30BAaHUEM alapaTa MaTeMaTH4ecKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelbHas M
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh Tpa(UKK Uil U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBHUCHUMOCTH MEXIy BEJIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapHUUECKUX METOJIOB; IPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pPACHpPECIICHHEe BEPOSITHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX PACIPENCICHUN ISl pelIeHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  TEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMeHHE  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MeXAy MNpsIMOM M TUIOCKOCTBIO, YTrOJd MEXKAY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOMIETO MHpPA; CTPOUTHh MaTEeMaTUYECKHeE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
IIOBEPXHOCTU NHUPaMUAbI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpEEICHU U3ydaeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUUYECKIE OTHOIICHUS TIPU
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHA, yTOJN, IJIOMIAah, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12

13

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BAaTh BeKTOpHBIﬁ )51 KOOpJIHHaTHBIﬁ METO

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHHWI; YMEHHUE paclo3HaBaThb IPOSBICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

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

13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JeHcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

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

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX QYHKIHUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI
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