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IHHOACHUTEJIBHASA 3ATINCKA

VYuebHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIUIYOJEHHOTO YPOBHS  SIBJISIETCS
MIPOJIOJKEHHEM M PA3BUTHEM OJTHOMMEHHOTO y4eOHOI0 Kypca yriryOJ€HHOTO YPOBHS Ha yPOBHE
cpemHero ooOmero oOpaszoBaHus. Y4YeOHBIM Kypc NpeaHazHadeH st (QOopMUpOBaHUS Y
00yJarommXxcss CTaTUCTUYCCKOW KYJIbTYpPhl W TOHUMAHHS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYeCKOT0 MHCTPYMEHTA IS U3YYCHHUS CIyJalHBIX COOBITHN, BEIUYHH H IIPOIIECCOB.
[Ipu m3ydeHnn Kypca oOOTamaroTcsi MPEACTaBICHUs 00YJalOIIMXCsl 0 METOJaX HMCCIEIOBAHUS
W3MEHYMBOTO MHUpa, Pa3BUBACTCS NOHUMAHWE 3HAYUMOCTH U OOIIHOCTH MAaTeMaTHYECKHX
METOJIOB TIO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO E€CTECTBEHHO-HAy4YHOTO
MHPOBO33PEHHUS.

Conepkanre ydyeOHOTO Kypca HAMpaBlIEHO HA 3aKpeIyieHWe 3HaHWUM, TOJYyYEHHBIX MpH
M3Y4YEHHUU Kypca Ha ypOBHE OCHOBHOIO oO1Iero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTaBICHUN O
CITyJailHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIYy HUIMHU Ha BaXXHBIX MPUMEPAX, CIOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKpYXaroiero Mupa. B pesynbrare y oOydaronuxcs J0JKHO cPOpMUPOBATHCS
MpeACTaBlICHUE O Haubosee YHNOTPEOUTEIbHBIX U OOIMMX MAaTeMaTHUYeCKHX MOJIEISIX,
WCTIONIb3YeMBIX JIJII  ONHUCAHUS AHTPOMOMETPUUECKHX U JeMOorpaduyecKuX BEJIMYHH,
MOTPEITHOCTEH B pa3IMUHBIE poJa W3MEPEHUSX, [UIMTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUM M TPOIECCOB B OOIIECTBE.
Y4eOHbIl Kypc sBIAETCS 0a30i 7T OCBOEHHUS BEPOSITHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOUMBIX CTECIHATMCTAM HE TOJBKO WHKEHEPHBIX CHEIUATLHOCTEH, HO TAKXKE COIMATBHBIX
U TICUXOJIOTUYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAYUTEIHLHOW Mepe
WCTIONIB3YIOT allapaT aHaiau3a OodbpIMX JaHHBIX. LleHTpanmbHyl0 dYacTh ydeOHOTro Kypca
3aHUMaeT OOCYKJIECHHE 3akoHa OONbpIIMX Yucen — (yHJaMEHTAJIBHOTO 3aKOHa MPHUPO/IBI,
HMMEIOIIEro MaTeMaTHYECKyI0 popManu3aluio.

B cooTBercTBUU € yKa3aHHBIMHU LIENISIMU B CTPYKType y4eOHOro kypca «BeposTHOCTh U
CTaTUCTHKa» Ha YriayOJEHHOM YpPOBHE BBIJIEJICHBI OCHOBHBIE COJIEp)KATENbHbIE JIMHUU:
«Ciyuyaiinbie COOBITHS M BEPOSITHOCTU» U «CITydailHbIe BEJIMYMHBI M 3aKOH OOJIBIITUX YHCEI.

[ToMrMO OCHOBHBIX JIMHHA B y4eOHBIM KypC BKIJIFOUEHBI AJIEMEHTHI TEOpHH rpadoB M
TEOPUHU MHOKECTB, HEOOXOAUMBIE JJISl TIOJTHOLIEHHOTO OCBOEHHSI MaTepuaa JaHHOTO y4eOHOro
Kypca U CMEXHbBIX MAaTEMaTUYECKUX y4EOHBIX KYPCOB.

Copnepxanne nuHuM «CrydaliHple COOBITUS U BEpPOSITHOCTU» CIIY)KUT OCHOBOM Jist
dbopMUpOBaHMS TPEICTABICHUNH O paCIpeleieHUH BEPOSTHOCTEH MEXAY 3HAYCHUSIMU
CllydallHbIX BeJNMYMH. BakHyl0 4acTb B 9TOHl COJEp>KaTeNbHON JMHMM 3aHUMAeT H3ydCHHE
reOMETPUYECKOr0 M OMHOMHAIBHOTO paclpeielieHuil M 3HAaKOMCTBO C HMX HENpPEephIBHBIMU
aHaJIOTaMU — MOKa3aTeNbHBIM U HOPMAJIbHBIM PacIpe/leICHUSIMH.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BEIUYMHAMU U PpaCHpeesICHUSMHU,
aKIEHTUPYIOT BHHMaHHE OOy4aloUIuXcs Ha OMHCAHMM U W3YYCHUU CIIy4alHBIX SIBJICHUU C
MOMOIIBI0 HENpepbIBHBIX (GYHKIUI. OCHOBHOE BHHUMAaHHE YIEsIeTcs IMOKa3aTeIbHOMY H
HOPMaJIbHOMY PacIpeIeICHUSIM.

B yuebHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMHUTEIbHOE H3YyYEHHE CBA3H MEXKIY
CIIydailHBIMHM BEIMYMHAMH M OMHCAHUE 3TOM CBSI3M C MOMOIIBIO KOIPQHUIIMEHTa KOPPETSIUN 1
€ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHl COJACPKaHMS Pa3BUBAIOT TeMy «JluarpaMMebl
pacceuBaHMs», W3YYEHHYIO Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHHS, M BO MHOTOM
OTIMPAIOTCS Ha CBEICHUS U3 KYpCOB alreOpbl U TEOMETPHUHU.

Emé oqun snemeHT coaeprkaHus, KOTOPBIM peasaraeTcsi Ha 03HaKOMUTEIIbHOM YPOBHE —
MOCJIEIOBATENTFHOCTh CIYYailiHBIX HE3aBUCUMBIX COOBITUN, HACTYMAIOMINX B €IMHHILY BPEMEHH.
O3HakoMJIeHHE C pachlpelelieHHEM BEpPOSITHOCTEH KOJIMYECTBA TaKUX COOBITHMH HOCHUT
Pa3BHUBAIOMIMIA XapaKTep U SIBISCTCS aKTyaJbHBIM JUIsI OyIyIUX aOUTYypHUEHTOB, MOCTYMAIOIINX
Ha Yy4eOHBbIE CIEIUATbHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMH HAyKaMH, TICUXOJOTHEeH U
yIPABICHUEM.



Ha usydenue ydeOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» HA YIIyOJICHHOM YpPOBHE
otBoautcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hegento), B 11 kimacce — 34 yaca (1 gac B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIA Tpad, Myt B rpade: MukiIbl U nenu. CTeneHb (BaJCHTHOCTh) BEPIIUHBL
I'padbr Ha mmockocTu. JlepeBssi.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHbIe COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTrHOCTh cilydyaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOSTHOCTU COOBITHIA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITHSIMU: TEpeceueHue, 00beIMHEHNUE, MPOTUBOIOJIOKHBIE COOBITHS.
JHuarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTh. Y MHOXKEHUE BEPOATHOCTEH. JlepeBO CIly4ailHOTO SKCIIEpUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Dopmyna baiteca. HezaBucumebie coObITHS.

bunapHbIii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u (axkropuan. Yucno
couetanuil. Tpeyroapauk Ilackans. @opmyna ounoma Herotona.

Cepust He3aBucuMbIX HcnbiTaHuil bepnymin. CryuyailiHelii BbIOOpP W3 KOHEYHOU
COBOKYITHOCTH.

CnyualiHas BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
Onepanuun  Haj ciaydyallHBIMU BeIMYMHAMHM. buHapHas ciy4aliHas BenuuuHa. [Ipumepst
pacnpeziesieHui, B TOM YHCJIie TeOMETPUUYECKOE U OMHOMUAIIBHOE.

CoBMeCTHOE pachpeqelieHne ABYX CilydallHbIX BenuuuH. He3aBucumblie ciydaiiHbIe
BEeJTMYMHbL. MaTreMaTHueckoe OXUAaHWEe cllydailHoW BenuuuHbl (pacmpenenenus). [Ipumepst
IPUMEHEHHUs] MAaTeMaTU4YeCKOro OKUAaHus (CTpaxoBaHME, JoTepes). MaremaTHueckoe
OXMJTaHWe OWHAPHOW CIydaHOW BETWYMHBI. MaTeMaTHYECKOe OKHMJIAHUE CYMMBI CITydalHBIX
BeIMUYMH. MareMaTHuecKoe 0’KUAaHNEe T€OMETPUIECKOTO U OMHOMHAIIBHOTO PacHpeaeIeHUH.

Jucniepcusi ¥ CTaHJAPTHOE OTKIOHEHWE CIy4allHOW BENWYHHBI (pacmpenesieHus ).
Jucnepcusi OMHApHOW CioydyallHOW BEIWYMHBI. MaTeMaTHyecKoe OXHUIaHUE TPOU3BEACHHUS W
JHUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIIy4aiHBIX BEIMYMH. /ucniepcus U CTaHIapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO paclpeneneHus. Jucnepcuss U cTaHAAPTHOE OTKIOHEHHE TeOMEeTPUYECKOro
pacnpeneseHusl.

11 KJIACC

HepaBenctBo YeObrméBa. Teopema YeObnméBa. Teopema bepnymnu. 3akoH OoJbIIux
yucen. BpIOOpouHBIE MeTOn uccienaoBaHuii. BeiOopounble xapakTepucTuku. OleHHUBaHUE
BEPOSITHOCTH COOBITHS 10 BHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIIOTE3 C MOMOIIBIO
W3YYEHHBIX pacrpeeeHui.

HenpepwiBHble ciydaiinble BeauuuHbL [Ipumeppl. DyHKIMS TIOTHOCTH BEPOSTHOCTU
pacnpeneneHusa. PaBHOMepHOE pachnpeleneHie W €ero CBOMCTBA. 3ajaud, NPUBOJALINE K
MOKA3aTeIbHOMY pacHpeieseHUI0. 3aiayd, MPUBOALIME K HOPMAJIBHOMY pACIPEICICHHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTH TOKA3aTeNbHOTO pachpenesieHus, (YHKIHUS IUIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOro pacnpeneneHus. OyHKIUS MIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacrnpeneneHus.

[TocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHMBIX COOBITUH. 3ajadu, TPUBOIAMINE K
pacnpenenenuto [lyaccona.

KoBapuamuss nByx cnyuailHeix BenuuuH. KoshduiMeHT NIUHEHHOW KOppessIuH.
CoBMecTHbIe HaOMIOZCHUS BYX BeIHUMH. BpiOOpouHsbIil KoadduimeHT koppensiuun. Paznndue
MEXy JUHEHHON CBS3bI0 M NMPUUYMHHO-CIIEICTBEHHON CBs3blO. JIMHEWHas perpeccus, METO]
HaWMEHBIINX KBaJIPaTOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTHh Y CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydJaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C CONHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBHUU C UX (PYHKIUSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKOMN IPa’kJaHCKON WACHTUYHOCTH, YBAXKEHHSI K MIPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTEMaTUKOB U POCCHUMCKOW MATEeMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTHKEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHHM HAyKH M JCSITEIBHOCTHIO yYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryispHas (u3nueckas akTUBHOCTS),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodeccuoHabHOM JEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ MPUIIOKEHHUSIMH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  IKOJIOTUYECKOW KYIbTYphl, MOHUMAHUE BIHUAHUSA COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3aqad B 00JacTU OKpYXKalollel cpelpl, MIIaHuPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsI OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTHUKH, TOHMMaHHWE MAaTeMaTH4YeCKOW HayKu Kak chepsl
YEJIOBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIM3ALINH,
OBJIQJICHHUE S3bIKOM MATEMaTHKU U MaTeMaTHYE€CKOUN KyJIbTYpOl KaKk CpECTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUIYAbHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC yHHBeEpPcadbHbIe YueOHbIe JelCTBUSA

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHIMH, (DOPMYIUPOBATH ONpEACNCHHUs IOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHHMA JUIA OOOOLICHHS W
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYJIHpPOBaTh U IPEOOpa3OBHIBATh CYKICHHS: YTBEPIUTEIIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE,;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO J1I0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IIpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaATh CcHocod pemieHUs y4eOHOM 3agaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCIOJIb30BATh BOIPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBAThH
BONPOCHI, (PUKCHpYIOIIME NPOTHBOpEUYHE, NpPOOIEMy, YyCTaHABJIMBAaTh HMCKOMOE U JAHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

IIPOBOJUTH  CAMOCTOSITENIBHO — CIIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HUCCIEIOBAHHUE II0
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SBJICHMSA, MPOLECCA, BBIABICHUIO
3aBHCUMOCTEHN MeX /1y 00BEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIBHO (popMyIMpoBaTh 000OIIEHNST M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD IOJIy4YEHHBIX Pe3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUIATh IIPEIIOJIOKEHUSA O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISABJIATh J1eUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa Ha BONPOC U IS
pellIeHns 3a1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HMCTOYHUKOB  PA3IUYHBIX THUIOB, aHAJIM3UPOBATb,
CHUCTEMaTU3UpOBaThb U HHTEPIPETUPOBATh HMHGPOPMALMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HH(pOpMalMIO, IMPEJICTaBIATh €€ B  pa3auuHbIX  (opmax,
WTIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOSTENbHO  CHOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKkaTHBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYIUPOBATHh CYXKICHUS B COOTBETCTBHM C YCIOBHUSIMHU W IIENISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHUS IO XOAY peHIeHUS 3aJadd, KOMMEHTHUPOBATh TMOIYYCHHBII
pe3ynbTarT;



B XO0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI, IPOOIEMBI,
pemaeMoi/’I 3aa4u, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJIEHHsI C CYXJECHUSIMH APYTrUX YYaCTHUKOB JAMANOra, OOHApPYKHBATh pa3iUyhe M CXOJCTBO
MO3HILIUH, B KOPPEKTHOM (hopMe POPMYITHPOBATH Pa3HOTIIACHUS, CBOU BO3PAKCHUS;

NpCACTaBJIATL PCE3YJIbTaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad NpPE3eHTAlUd U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTAaBJIATH IUIaH, aJTOPUTM pEIIEHHs 3aladd, BBIOMpATh CIOCOO pEmeHHs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIecca U pe3yabTaTa PEeIICHUs MaTeMaTHIECKOH 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH INPH pPENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHBHI B JIESITEITHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OMINOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3y/lbTaTa IEJIH ¢ YCIOBHSIM, OOBSICHITH TPUYHHBI
TOCTIDKEHUSI WM HEJOCTIDKEHHS Pe3ylIbTaTOB JESTeIBHOCTH, HAXOJIUTh OMIMOKY, J/JaBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IleJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJCH;

y4acTBOBAaTh B TPYMIOBBIX (hopmax paboThl (0OCYKIeHHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbI» M HHBIC), BBINOJHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMH YI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTepUsaM, chopMyIHpOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kjaacca oOyyaroniuiicss Hay4uTcs:

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Tpad, TUIOCKUH rpad, cBsA3HBIM rpad, myTs B Tpade,
LMk, [IUKI, JePEBO, CTEIIEHb BEPIINHBI, IEPEBO CIYYaHOTO SKCIIEPUMEHTA;

CBOOOZHO OMEpPUPOBATh TMOHATUSMU: CIy4alHBIM JKCIEPUMEHT (OMbIT), CIy4aiHOe
coObITHE, AJIEMEHTapHOEe CiydailHOe cOObITHE (dIEMEHTapHBI HUCXOM) CIY4ailHOTO OIIbITA,
HAXOJHUTh BEPOSTHOCTU COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXoJuTh U (QOPMYIUPOBATH COOBITUS: NEpecedeHue, 0ObeIUHEHNE TaHHBIX COOBITHI,
COOBITHE, TPOTHUBOMOJIOXKHOE IAHHOMY, HCIIOJIb30BaTh JUarpaMMbl Oiijepa, KOOPAWHATHYIO
OpsMyI0 JJIsl pelleHHs 3a/1ad, I0JIb30BaThCcsl (OPMYNON CIOXKEHHsl BEepOsITHOCTEH s
BEPOSATHOCTEH IBYX U TPEX CIIydaiHbIX COOBITUH;

ONEpPHPOBATh  TMOHATUAMHU: YCJIOBHas BEPOSTHOCTb, YMHOXEHHE BEpOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, AEPEBO CIYyYalHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHH C
MOMOIIBIO TIPAaBUJIa YMHOXEHHUS, JepeBa CIy4ailHOTO OIbITA, UCHOJIb30BaTh (GOPMYIY HMOJTHOU
BepoATHOCTH, hopmyny baiieca mpu pemieHuu 3ajad, ONpeneniaTh HE3aBUCUMOCTh COOBITHI MO
(dbopmyIe U 0 OpraHU3aIMK CIIy4aifHOrO SKCIIEPUMEHTA;



NPUMEHATh HM3yYeHHBIE KOMOMHATOpHBIE (OPMYIBI sl TEPEUYUCICHUS DIEMEHTOB
MHOKECTB, 9JIEMEHTAapHbIX COOBITUI CIIydallHOTO OIIbITa, PEIIEHHUd 3aJad4 [0 TEOpUHU
BEPOSITHOCTEM;

cBOOOJTHO OTEPHPOBATH MOHATHAMU: OMHAPHBIN CIy4allHBIA OMBIT (MCTBITAHUE), YCIEX U
HeyJaJya, He3aBUCUMBIC HCIIBITAHUs, CEpUS WCIBITAaHWHA, HAXOJUTb BEPOSITHOCTU COOBITHIA: B
CEpUHU UCHBITAaHUI O EPBOTO yCIeXa, B CEpUH UCHbITaHUN bepHysuin, B OIBITE, CBI3aHHOM CO
CIIy4ailHBIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

cBOOOIHO  omepupoBaTh  TOHATHSAMH:  CIy4ailHas  BENUYMHA,  paCIpe/IeeHue
BEPOSITHOCTEM, AMarpaMMa pacrpeaeiaeHus,, OMHapHas ciydaiiHas BEJIM4YHMHA, T€OMETPUUYECKOE,
OMHOMHUABHOE PaCIIpe/ICTICHIC,

ONEpUpPOBaTh MOHATHUSIMU: COBMECTHOE pacCIpeleleHUe JBYX CIIy4alHbIX BEJIMYHUH,
HCI0JIb30BaTh TaOJIUILy COBMECTHOTO pacHpeesIeHUs ABYX CIydyallHbIX BEJIUYMH Ui BbIJCIECHUS
pacnpeneneHuss  KakJI0M  BEIMYMHBI,  ONpPENEJIICHHS  HE3aBUCUMOCTH  CIIy4ailHBIX
BEJIMYMH;CBOOOTHO ONEPUPOBATh MOHATHEM MAaTEMATUYECKOTO OKUIAAHUS CITy4allHOM BEJIMYUHBI
(pactpenienenus), NMPUMEHSATh CBOMCTBA MaTEMAaTUYECKOTO OXKMJAHUS IpPH pEIIeHUH 3ajad,
BBIYMCIISATh MAaTEMAaTUYECKOE OKHUJaHHE OMHOMMAIBHOIO W F€OMETPUYECKOrO paclpeieseHull;
CBOOOJHO ONEPUPOBATH MOHATUSMHU: JUCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE Cly4dailHOM
BEJIMYMHBI, TMPUMEHATh CBONCTBA JUCHEPCUU CIy4aHOM BENWYMHBI (pacrhpeiesieHus) Npu
pElIeHUH 3a/ay, BBIYUCIATH JUCHEPCHUI0 M CTAaHIApTHOE OTKJIOHEHHE TI'€OMETPHUYECKOTro U
OMHOMHUAIBHOTO pacrpeaeaeHuil.

K xoniy 11 kiaacca oOydaromuiicss HAyIuTCs:

BBIYMCIATh BBIOOPOYHBIE XapaKTEPUCTHKH 1O JaHHOM BBIOOpKE U  OLIEHHBATh
XapaKTePUCTUKN TE€HEpalbHONM COBOKYIMHOCTH JAaHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITUH M TPOBEPSTh MPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3bI,
MOJIb3YSICh U3YUYECHHBIMU PaCIpe/IeTICHUSIMH;

MPUBOJUTH TPUMEPHI 3aJad, MPHUBOIAMIMX K IOKa3aTeIbHOMY paclpeieNeHuIo, 3ajad,
MPUBOIALIUNX K HOPMaJIbHOMY pactipenenenuo. OnepupoBarh NOHATUAMU: GYHKUUS TIIOTHOCTH
BEPOSITHOCTH TOKA3aTEJILHOTO pacnpeeneHusi, GyHKIHS IIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHusi, (GyHKIUS IUIOTHOCTH U CBOMCTBA HOPMAJBHOTO paclpeieseHus;onpeaesiTh
KO3 PHUIMEHT TMHEHHON KOpPEAIH, BBIOOPOYHBIN KOYIPPHUITUESHT KOPPEIISIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
NMPOrpamMmmbl

KoaudecTBo 4acoB

Bcer
0

KoHTpo/bHBI
e padoThI

IIpakTH4eckn
e paboThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypchbl

DneMEeHTBl TEOPUU
rpadoB

Crnyuaiinbie
OIIBITEHL,
CIy4aliHbIE
COOBITHS U
BEPOSITHOCTH
CcOOBITHH

Omneparuu Haj
MHOKECTBAMH U
COOBITHSIMH.
Cnoxenne u
YMHOKEHUE
BEPOSATHOCTEM.
YcnoBHas
BEPOSTHOCT.
HezaBucumeie
COOBITHS

DJIEMEHTHI
KOMOMHATOPUKU

Cepun
MOCIEA0BATEILHBI
X UCIIBITAHHH.
UcnwiTanus
bepnynnu.
CnyyaliHbI i
BBIOOD U3
KOHEYHOM
COBOKYITHOCTHU

Cnyyqaiinble
BEJIMYUHBI U
pacripeiesieHus

14

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34

11 KJIIACC

‘ Ne ‘ HaumenoBanue | KosnyecTBO 4acoB

DJIeKTPOHHBbIE




n/ pa3ieyioB M TeM
n NPOrpaMmblI

Bceer KoHTpoJIbHBI
o e padoThI

IIpakTH4eckn
e paboThI

(uudpossbie)
o0pa3zoBaTe/ibHbI

e pecypchl

3aKkoH 0OJBIIUX
qucen

DJIEMEHTHI
2 MaTeMaTU4EeCKON
CTATUCTUKU

HenpepsiBHbie
CIy4aliHbIE
BEJTMYMHBI

3 (pactipenieneHust)
, TIOKa3aTeIbHOe
1 HOpMaJbHOE
pacnpeeneHus

Pacnpenenenune
[Iyaccona

CBs13b MEXIY
5 CITydaifHbIMHU
BEJTMYMHAMHU

O06001ieHne
6 CUCTEMATH3ALNAA
3HaHUU

11 1

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34 1

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne | Tema ypoka

KoanuyecTBO 4acoB

Hara

n/

Bcee KonTpouasH

IIpakTHyec

H3y4eH

DJIEeKTPOHHBIE
uupposeie




ro

ble padoThI

KHe padoThl

us

o0pa3oBarteib
HbIE pecypchl

I'pad, cBs3HBII
rpad,
IIPEeACTaBICHNE
3a71a4H C
MIOMOIIBIO

rpada

Crenenn
(BaJIGHTHOCTD)
BepwmuHeL. [IyTh
B rpade. llenu
Y LIUKJIBI

I'pader HA
IJIOCKOCTH.
Hepeso
CIIy4aiiHOTO
JKCIIEPUMEHTA

Cnyvalinbie
IKCIIEPHUMEHTHI
(OmBITHI) U
Cly4aliHbIE
COOBITHSL.
DJleMeHTapHbIe
COOBITHS
(ucxop)

BepositHocTh
CIIy4aiiHOTO
COOBITHSL.
BepositHocTu
COOBITHH B
OIIBITAX C
PaBHOBO3MOKH
BIMU
3JIEMEHTAPHBIM
H COOBITHAMU

BeposatnocTh
Clly4ailHOTO
COOBITHSL.
BepostHocTn
COOBITHII B
OTIBITaxX C
PaBHOBO3MOKH
BIMU
JJIEMEHTapPHBIM
Y COOBITUSIMU

IIepeceuenue,
o0beTMHeHHE




MHOYKECTB U
COOBITHH,
MIPOTHUBOTIOJNIOK
HBIE€ COOBITHSL.
dopmyna
CJIO)KCHUS
BEPOSITHOCTEN

YcnoBHas
BEPOSITHOCT.
YMHOXEHNE
BEPOSATHOCTEM.
dopmyna
YCIOBHOM
BEPOSTHOCTH

YcnoBHas
BEPOSITHOCT.
YMHOXEHNE
BEPOSATHOCTEM.
dopmyna
YCIOBHOU
BEPOSTHOCTH

10

dopmyna
MTOJTHOU
BEPOSTHOCTH

11

dopmyna
Bbaiieca.
HezaBucumeie
COOBITHS

12

KombunaropHo
€ TPaBUIIo
YMHOKEHHUSI.
[TepecranoBku
u akTopuan

13

Yucio
COYETaHHUH.
TpeyroabpHuK
ITackans

14

dopmyna
onHOMa
Hrrotona

15

KoHnTtponpHas
pabota Nel:
"I'pacdsr,
BEPOSATHOCTH,
MHOJKECTBa,
KOMOMHATOpHKa

16

bunapHbIit
CIIy4aiHbI1




OIIBIT
(ucnbITaHue),
ycrex u
Hey/iaua.
HezaBucumeie
HCIIBITaHUS.
Cepus
HE3aBHCUMBIX
HUCHOBITAaHUH 10
MEPBOTO ycrexa

17

Cepus
HEe3aBHUCHUMBIX
HWCHOBITAaHUH 10
MEPBOro ycrexa

18

Cepus
HE3aBUCHUMBIX
HCTIBITAaHUI
beprymm

19

CnyyaliHbIN
BBIOOD U3
KOHEYHOU
COBOKYITHOCTH

20

[IpakTrueckas
pabora ¢
HCIOJIb30BAaHNE
M JIEKTPOHHBIX
TaOJINIL

21

Cnyvaiinas
BEJTMYMHA.
Pacnpenenenue
BEPOSITHOCTEH.
Juarpamma
pacnpeeneHus

22

Onepanuu Haj
CIIy4ailHBIMHU
BEJINYMHAMHU.
ITpumepsl
pacrnpeneneHuit
. bunapnas
cilyJaitHas
BEJINYMHA

23

I'eomerpruecko
e

paclpeeneHue.
bunomMuansHOe
paclpeesneHue

24

Marematnueck
o€ OKHUJaHue
CIIy4aiiHOM




BCIIMYUHBI.
CoBmMmecTHOE
pacrnpeeneHue
ABYX
CIy4alHbIX
BCIIMYUH

25

HezaBucumeie
Cly4aliHbIE
BEJIUYMHEI.
CBoiicTBa
MaTEeMaTHIECKO
IO OKUJIAHHA.
MaremaTudeck
0€ OXKHJIaHUE
OuHapHOI
CIIy4alHOU
BEJIUYHHBI

26

MaremaTtudeck
0¢ OXXKHUJIaHUE
TEOMETPHUYIECKO
rou
OMHOMHAJILHOT
o
pacnpeneneHui

27

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHUE

28

Hucnepcus
OnHapHOU
Cly4aHOM
BEJTUYMHBI.
CaoiicTBa
JUCTIEPCUU

29

MaremaTudeck
o€ OKHJIaHUE
MIPOU3BEICHUS
U TUCTICPCHS
CYMMBI
HE3aBHCUMBIX
CITy4JailHbIX
BEJIUYHH

30

Hucnepcus
OMHOMMATILHOT
0
pacnpeneseHusl.
IIpakTrueckas
pabota c
HCII0JIb30BAHNE
M JIEKTPOHHBIX




Ta0JIULL

Hucnepcus u
CTaHJAPTHOE
OTKJIOHEHUE
r€OMETPUUECKO
ro

31 pacmpeesieHusl.

. [IpakTnueckas
pabora ¢
WCTIOJIb30BAHNE
M DJIEKTPOHHBIX
Ta0JIHI]

O0001IeHne
32 CUCTEMATHU3AIA
1 3HAHUU

KontponbHas
pabota No2:
"UcneiTanus
beprymn.
Cnyvalinbie
BEJTUYUHBI U
pacnpeneneHus

33

O06001enne nu
34 CUCTEMATH3aINA
s 3HaHUH

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34

11 KVIIACC

Ne
n/ | Tema ypoka
n

Koan4yecTBOo 4acoB

Bce
ro

KonTpoan
HbIe
padoTbI

IIpakTnyec
KHe padoThbl

Jara
H3yYeH
us

JJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBaTeJib
HbI€ Pecypchbl

HepasenctBo
YeOnimiena.
Teopema
YeOnimiena.
Teopema
bepuymu.
3aKkoH OOJIBIINX
qKcel




HepasenctBo
YeOnimiena.
Teopema
YeOnIimiena.
Teopema
beprymn.
3aKoH 0OJBIINX
qucell

HepagenctBo
YeOnimiena.
Teopema
YeOsbIiena.
Teopema
beprymn.
3akoH 00JIbIINX
qucel

Br16opounslii
METOo]1
HUCCIIETOBAaHUI

[IpakTnueckas
pabora ¢
HCTIOJIb30BAHUEM
AIIEKTPOHHBIX
TaOJINIL

I'enepanpHas
COBOKYITHOCTb U
ciy4daiHas
BBIOODPKA.
3HaKOMCTBO €
BBIOOPOYHBIMU
XapaKTepUCTUKa
mu. One”ka
CpeIHero u
JUCTIEPCUH
reHepagbHOU
COBOKYITHOCTH C
MTOMOIIBIO
BBIOOPOYHBIX
XapaKTePUCTHK

I'enepanbvHas
COBOKYITHOCTb U
clly4aiiHas
BBIOOpKA.
3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTHKA
Mu. OneHka
CPEIHEro u
TUCTIEPCUU
TeHEPAJIbHOU




COBOKYITHOCTH C
HOMOIIBIO
BBIOOPOYHBIX
XapaKTePUCTUK

OrnecHuBanue
BEPOSITHOCTEN
COOBITHI 110
BBEIOOpKE

Craructuueckas
TUIIOTE3a.
[IpoBepka
MPOCTEUIINX
TUIIOTE3 C
MMOMOIIBIO
CBOICTB
W3yYECHHBIX
pacrnpeneneHui

10

Cratuctuueckas
TUTIOTE3A.
[IpoBepka
MPOCTEUIINX
TUTIOTE3 C
MTOMOIIIBIO
CBONCTB
W3yYEHHBIX
pacrnpeneneHuit

11

[IpakTrnueckas
pabora ¢
HCIIOJIb30BaHUEM
ANEKTPOHHBIX
TaOJINILL

12

[Tpumepsi
HETIPEPBIBHBIX
CIIy4alHbIX
BEJINYUH.
OyHKIUA
IJIOTHOCTHU
BEPOSATHOCTH

13

PaBHOMepHOE
pacnpeeieHue.
IIpumepsl 3ana4,
MIPUBOJAIIUX K
[IOKa3aTeIbHOMY
UK
HOPMaJIbHOMY
pacrpeneneHusmM

14

OyHKIMA
MJIOTHOCTH
BEPOSITHOCTH




MOKa3aTeJIbHOTO
pacrnpeeneHust

15

OyHKIUA
MIOTHOCTH
BEPOSITHOCTH
HOPMAJIBHOTO
pacnpeeneHust

16

Ilocnenosarensn
OCTb OJIMHOYHBIX
HE3aBUCHMBIX
COOBITHH.
[Ipumep 3anaum,
MIPUBOIALIEN K
pacIpeneneHuo
Ilyaccona

17

[IpakTnueckas
pabora ¢
HCTIOJIb30BAHUEM
AIEKTPOHHBIX
Ta0IHI]

18

KoBapuarus
JBYX CIy4alHBIX
BEJINYMH.
Koaddumuent
KOPpEALUU

19

CoBMecTHEIE
HaOJIFOIEHUS
JBYX BEJIMYUH

20

Bri6opounsbrit
ko3 durment
KOPpEISIUU

21

Paznuuune mexny
JIMHEHHOM
CBSI3BIO U
MIPUYUHHO-
CIIEICTBEHHON
CBSI3BIO

22

Jluneiinas
perpeccus

23

IIpakTrueckas
pabota ¢
HCIIOJIb30BAHUEM
NIEKTPOHHBIX
Ta0IuI]

24

[IpencraBnenue
JIaHHBIX C
MOMOIIIBIO
Ta0IUI U
JMarpaMm,




oImmucarcibHas
CTaTUCTHUKA

25

OMBITHI C
PaBHOBO3MOYKHbI
MH
3JIEMEHTAPHBIMHU
COOBITHSIMU

26

Brrunciaenue
BEPOSITHOCTEN
COOBITHII C
MIPUMEHEHHUEM

hopmyn

27

Brruncienue
BEPOSITHOCTEN
COOBITHH C
MIPUMEHEHHUEM
rpaduyeckux
METO/IOB:
KOOpJAMHATHAS
npsiMasi, IepeBo,
auarpaMmma
Ditnepa

28

Cnyyalinbie
BEJTUYUHBI U
pacnpeeneHus

29

MaTteMaTH4ecKo
€ O)KHIaHue
CIIy4aHOU
BEIUYNHEI

30

MartemMaTH4ecKo
€ O)KHIaHue
Cly4aHOU
BEJIUYUHBI

31

KonTposbHas
pabora:
"BeposiTHOCTD 1
CTaTUCTUKA"

32

Brrunciienue
BEPOSITHOCTEH
coObITHI C
MIPUMEHEHHEM
¢bopmyn u
rpaduuecKux
METOJIOB

33

Brruncienue
BEPOSITHOCTEN
COOBITHII C
MIPUMEHEHUEM

bopmyn u




rpadu4ecKux
METOJIOB

34

Crnyuaiinbie
BEJIUYMHEI U
pacrpeeneHus.
MareMaTH4eCcKO 1
€ OKUJaHNe
CIIy4alHOU
BCIUYUHBI

OBLLEE

KOJIMYECTBO

YACOB I1O0
[TPOTPAMME

34 1 0

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBepsieMoro | o0pa3oBaTe/bHOI MPOrpPaMMBbI Cpe/iHero o01ero 0opa3oBaHus
pe3yJibTara
6 Teopust BEposSITHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIMIIBI U JUArpaMMbl
6.2 OnepupoBaTh  TMOHATUAMH:  CcpeaHee  apudmeTrwueckoe, MeauaHa,
HauOoJbllIee, HAaMEHbIlIee 3HaYeHHEe, pa3MaX MacCHBa YHUCIIOBBIX JaHHBIX
6.3 OniepupoBaTh MOHATHUSAMH: CIy4alHBIA SKCIIEPUMEHT (OTBIT) U CIIydailHOe
coObITHE, DJIEMEHTApHOE COOBITHE (DPJIIEMEHTAPHBINH HCXOJ) CIy4ailHOTO
OTbITa; HAXOAWTh BEPOATHOCTH B OMNBITAX C PaBHOBO3MOXXHBIMU
CIIydallHbIMHU COOBITUAMU, HAXOJAUTh U CPABHUBATH BEPOSITHOCTU COOBITUI B
M3YYEHHBIX CIIYYalHbBIX SKCIIEPUMEHTaX
6.4 Haxomute u ¢dopmynupoBath COOBITHS: TEpeceueHHe M OOBbeIUHEHUE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOIMOJIOKHOE JaHHOMY COOBITHIO;
MOJIB30BAThCA TMarpaMmamu Ditsiepa U GopMyYIIoH CII0KEHUS BEPOSATHOCTEH
IpU pEelIeHUH 3a7a4
6.5 OnepupoBaTh NOHIATUSIMU: YCIOBHASI BEPOSITHOCTb, HE3aBUCUMbBIE COOBITHUS;
HaXOJWUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBHJIA YMHOXEHHS, C TOMOIIBIO
JiepeBa CIy4aifHOTO OTbITa
6.6 [TpumeHsTh KOMOMHATOPHOE MPABIJIO YMHOKEHHUS IPU PEIICHUH 3a7a4
6.7 OnepupoBaTh MOHATHUSAMU: HCIBITAaHHE, HE3aBUCHUMBIC HCIIBITAHUSA, CEpUs
UCTIBITAHUH, yCIIeX M HeyAaya; HaXOJUTh BEPOSITHOCTH COOBITHI B cepHH
HE3aBUCHUMBIX HUCHBITAHUN J0 MEpPBOrO yclexa, HaXOJUTh BEPOSATHOCTH
coOBITHH B cepuu ucnbITanuil bepHymau
6.8 OnepupoBaTh  NOHATUSMU:  ClIydailHass  BEJIWYMHA, paclpeleleHue
BEPOSITHOCTEM, TMarpaMma pacrpeaesieHus
11 KJIACC
Kon IIpoBepsiemble mpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI
nposepsieMoro | o0pa3oBaTeibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
5.1 CpaBHUBaTH  BEPOSITHOCTH  3HAUEHUN  CIly4yallHOM  BEJIMYHHBITIO




PacCpCACIICHNUIO UJIK C IOMOIIBIO AUarpaMm

5.2 OnepupoBaTh MOHSATHEM MAaTEMaTHMYECKOTO  OXHUAAHUS, IMPUBOJIUTH
MpUMEpPHl TOTO, KaK MPUMEHSETCS MAaTeMaTHUECKOe OKUIaHUE CIy4aifHOU
BCIIMYUHBI, HaxXoauThb MaTEMATHYICCKOC OXHUJaHUue 110 AaHHOMY
pacIpeesIeHUI0

5.3 HMeTp npencTaBieHne 0 3aKOHE OOJIBIINX YHCEN

5.4 Hmets npecTaBieHre 0 HOPMAJIbHOM PACIIPEACICHUN




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ IOMOIIBIO Ta0HIl 1 quarpamm. CpenaHee apudMeTndeckoe,
MeauaHa, HauOoJbIlIee ¥ HaMMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHUs] U CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrydaiiHbple SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiHbIE COOBITHS. DIIEMEHTAPHbBIE COOBITHS
(ucxonwr). BeposiTHOCTH CitydailHOTO COOBITHA. BIM30CTH YACTOTBHIM BEPOSITHOCTH
coObiTuil. CitydaiiHble OMBITBI C PABHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Hax COOBITUSMM: TepecedeHue, OOBeAMHEHHE, MPOTUBOIOJIOKHbBIE
coObITus. lnarpammsl Diinepa. opmyia cia0KeHUs: BEpOATHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposSTHOCTEH. JlepeBo  ciydallHOTO
skcriepuMenTta. dopmyna nosHo# BepositHocTH. HezaBucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBwio ymHoxeHus. IlepecranoBku u dakropuan. Yucio
couetanuil. Tpeyroapauk Ilackans. ®opmyna 6unoma HeloTona

6.6

bunapublii ciydaliHbI ONBIT (UCHBITAaHUE), ycnmex W Heynada. HesaBucumble
ucneiTanug. Cepust He3aBHCHMBIX HCHbITaHUM 10 mepBoro ycmexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHym

6.7

Cnyualinas BennuuHa. PacnpenenenHue BeposiTHOCTEW. J(marpamma pacrpenesieHus.
[Ipumeps! pactipenieneHnii, B TOM 4Kciie TeOMETPUUYECKOer OMHOMUAIBLHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

5

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTHKU CIYYalHBIX BEJIMYUH: MaTeMaTHYecKOoe OXKHIaHHe,
JCTIepCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepbl nmpuMeHeHUs MaTeMaTUu4ecKoro
OXXKUJAaHMS, B TOM 4YHCIE B 3aJadyax M3 IMOBCEIHEBHOM XM3HH. MaTemaThueckoe
OXHJaHWe OMHApHOW CilydallHOW BeNWYHMHBI. MareMaThdeckoe 0XHJIaHUE CYMMBbI
CIIydailHbIX BEJIMYMH. MaTteMaTuyeckoe 0XKHAaHue U JUCIEePCUsi FTEOMETPHUUECKOTO U
OMHOMHUAIBLHOTO paclpeieIeHHI

5.2

3akoH OOJNBIIMX YKCENT U €ro pojb B HayKe, Ipupojie U obmiectBe. BrIOOpOUHBIN
METO/I UCCJICTOBAHUI

5.3

HpI/IMepLI HCIIPCPBIBHBIX CHy‘I&ﬁHBIX BCJINYHH. Ilonstue 0 IINIOTHOCTH
PacCIIpeaciICHuA. 3az[aq1/1, MMPpUBOAAINNEC K HOPMAJIBHOMY PACHPCACIICHULO. ITonsatue o
HOPMAJIbHOM PACIIPCACICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA30OBATEJIBLHOM ITIPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHUs

IIposepsiemble TPeOOBAHHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrpaMMBbI CPeHEro 061ero 0opa3oBaHus

Bilanenne meromamMu JOKa3aTenbCTB, AJITOPUTMAMM PELICHHs 3a/1a4; YMEHUE
(GhopMynTHpOBaTh M ONIEPUPOBATH MOHATHIMHU: OTIPE/ICIICHNE, aKCHOMa, TEOPEMa,
CIIEJICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTebCTBO, PaBHOCHIIbHBIE
(GopMyTUpOBKY; TPUMEHATh HX; YMEHHE (QopMyaupoBaTb oOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKIACHUE, NPHUBOIUTH IPUMEPBI M KOHTPIPUMEPHI,
HCIIOJIb30BATh METOJI MAaTEMaTU4YECKON MHIYKLMHU; IIPOBOJIUTh JI0KA3aTEIbHBIC
pacCyXJIeHHsI TP DPEIICHUM 3a7ad, OLICHMBATh JIOTMYECKYHO NPAaBUIBHOCTH
PacCyXJIEHHI; YMEHUE ONEPUPOBATH MOHATUAMM: MHOXKECTBO, MIOJIMHOKECTBO,
omepanuy  HaJ  MHOXECTBaMHM; yMEHHME  HCIOJb30BAThb  TEOPETHUKO-
MHOYXECTBEHHBIN arrapar i1 ONMCAaHHs PEaJbHBIX IMPOIECCOB M SBICHUU U
IIpU pELIeHUH 3a/ay, B TOM 4YHCIIe U3 JPYTUX y4eOHBIX MPEIMETOB; YMEHUE
OTiepUpoBaTh MOHATHUAMU: Tpad, CBA3HBIM rpad, AepeBo, LUKI, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJaBaTh M OIHUCHIBaTh rpadbl pa3IMYHBIMU CIOCOOAMH;
HCII0JIb30BaTh I'padbl MPU pelIeHUH 3a1a4

YMeHne onepupoBaTh MOHATHSIMU: HATypaIbHOE YHCIIO, IIEJI0€ YUCIIO, CTENEHb
C LeJbIM T[OKa3aTeleM, KOpPeHb HaTypaJbHOW CTENEeHH, CTENEHb C
palMoOHaJIbHBIM [IOKa3aTelieM, CTEeNeHb C JICHCTBUTENBHBIM IOKAa3aTeleM,
jgorapudm Yucia, CHHYC, KOCHHYC M TaHT'€HC IMPOU3BOJIBHOIO YHCIA, OCTATOK
0 MOAYIIO, pPAlMOHAIBHOE YHUCIIO, HUPPALMOHAIBHOE YHCIO, MHOXECTBa
HaTypaJIbHbIX, IE€JIbIX, PAlHUOHANbHBIX, JACUCTBUTEIBHBIX YHCEN; YyMEHHUE
WCIOJIb30BaTh MPU3HAKU JIEIUMOCTH, HAUMEHbIIMA OOHmMHi JenuTens U
HauMeHbllee ofllee KpaTtHoe, anmropuT™M EBkiuaa npu pemeHuH 3ajad;
3HAKOMCTBO C DPa3JIMYHBIMU IMO3UIIMOHHBIMH CHUCTEMAMM CUUCJICHHS; YMEHUE
BBINIOJHATh BBIYMCJICHHE 3HAYCHUH U TpeoOpa3oBaHUS BBIPAKEHUH CO
CTeMeHsMH W Jiorapupmamu, mpeoOpazoBaHusi JIPOOHO-pAIIIOHATBHBIX
BBIDQOXKEHUI; yYMEHHE OINEpUpOBaTh MOHATUSMHU:  IOCJIEI0BATEIBHOCTD,
apudmernyeckass Mporpeccus, TI€OMEeTpUYecKass IMporpeccus, OECKOHEYHO
yObIBaromas reoMeTpuyecKas MIpOrpeccust; yYMEHHE 3a1aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYII;
YMEHHE OINEPUpPOBATh MOHATHUSAMH: KOMIUIEKCHOE YHCJO, COMPSLKEHHBIE
KOMIUIEKCHBIC YHCTIa, MOIYJIb U apTyMEHT KOMILUIEKCHOTO uncia, popma 3anucu
KOMIUIEKCHBIX qucen (reometpuueckas, TPUTOHOMETPHUECKast u
anreOpauveckasi); yMeThb MPOU3BOAUTH apuMeTHYeCKue MACUCTBUS C
KOMIUIEKCHBIMU YHCIIaMH; TPUBOIUTH MIPUMEPHI UCIOJIb30BAHUS KOMILIEKCHBIX
YHCell; OTIepUPOBATh MOHITUAMHU: MaTpHLa 2x2 u 3X3, onpeAenuTeNlb MaTPHUIIbI,
T€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONICpUpPOBATH IHNOHATHAMU: pandOHAJILHBIC, HppallOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFapH(bMquCKHC, TPUTOHOMETPUUCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTEMbI; YMCHHC OIICPUPOBATH IOHATHUAMMU:
TOXKACCTBO, TOXACCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHUEC, HCPABCHCTBO,
cucreMma ypaBHeHI/Iﬁ H HCPABCHCTB, PABHOCUJIbHOCTDH ypaBHeHPIfI, HCPAaBCHCTB U
CUCTCM; YMCHHC pPCUIATb YpPABHCHUA, HCPABCHCTBA W CHCTCMbI C IIOMOIIBIO
PA3JINIHBIX HpI/IéMOB; peliaTb YpPaBHCHUA, HCPABCHCTBA W CUCTCMbI C




[apaMeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI UISl PELIEHUS
MaTeMaTHUYeCKHUX 3a7ad M 3a7ad U3 Pa3jINYHbBIX O0lacTell HAyKW W pealbHON
KHU3HU

YMeHue  omepupoBaTh  MOHATUAMHU:  (yHKUWSA, YETHOCTH  (DyHKUUH,
NePUOJUYHOCTh  (YHKIIMHM, OrPAaHHYEHHOCTh (YHKIHWH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKIUH, HaumOosbllee W HaMMEHBIIEEe 3HAYCHUS
(GyHKIMM Ha TPOMEXKYTKE, HempepbhiBHAas (QYHKIHSA, acCHUMOTOTHl Tpaduka
¢GbyHKIMU, TepBas W BTOpas NPOU3BOAHAS (YHKIMH, T€OMETPUYECKUN U
(¢u3nvYecKkuii CMBICT IPOU3BOIHON, MEPBOOOpA3Hasi, ONPENeIEHHBIA HHTETPA;
YMEHUE HAaXOJUTh AaCUMNOTOTHl Tpauka (YHKIHH, YMEHHE BBIUYUCIATH
MIPOU3BOJIHbIE CYMMBI, IMPOU3BEACHUS, YAaCTHOIO M KOMIIO3UIUH (YHKIUH,
HaxXOJUTh YpaBHEHUE KacaTelbHOM K rpaguky (pyHKIUU; yMEHUE HaXOJWUTh
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (PYHKLWN; YMEHUE HCIIOIb30BaTh MPOU3BOIHYIO
JUIS MCCIIe0BAHUS (PYHKIIMN, HAXOIUTh HauOoIbIlINEe U HAUMEHBIINE 3HAUCHUS
¢yHKIMM; cTpouTh TpaduKd MHOTOWIEHOB C UCIOJL30BAaHHWEM  armapara
MaTeMaTHYeCKOr0 aHaliKu3a; MPUMEHSATh MPOU3BOJHYIO [UIS HAXOXICHHS
HAaWIy4dlllero pelieHus B MPUKIAAHBIX, B TOM UHCJIE€ COLMUAIBHO-
SKOHOMMUYECKUX U (PU3NYECKUX 3ajjayax; HaXOJUTh IJIOaaAn U 00bEMBI HUTyp
C TOMOINBIO  HHTErpana; MOPUBOJUTH  NPUMEPHl  MaTeMaTHYECKOTO
MOJIETUPOBAHUS € TOMOIBIO (D depeHIINaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATHSAMH: Tpaduk QyHKUMH, oOpaTHas (yHKIMS,
KoMmno3uuus (yHKOUM, JuHeHHas (QyHKUMS, KBaJpaTU4Has (QYHKIHS,
panroHanbHast QyHKIM, CTenieHHas! (GYHKIUS, TPUTOHOMETPUIECKUEe (DYHKIIUH,
oOpaTHbIe TPUTOHOMETPHUUECKUE GbyHKIMH, MoKa3aTesbHast u
norapudmMudeckas GYHKIIUHA, YMEHHUE CTPOUTH rpaduKu M3y4EeHHBIX (PYHKITUH,
BBITIOJTHATE TIpeoOpa3oBanus rpaduKoB (YHKITUH, UCIIOIB30BaTh TpaduKu s
M3YYECHUS TPOIIECCOB U 3aBUCUMOCTEH, NIpU pEIIeHUWH 3aJad M3 JAPYrux
y4eOHBIX TPEIMETOB W 3aJad M3 PEaJbHOM JKHU3HM; BBIpaXaTb (POpMYIaMu
3aBUCUMOCTH MEXJYy BeJIMYMHAMH; HCIOJb30BaTh CBOMCTBA M TIpaduku
GyHKIME Ui pellieHusl YpaBHEHM, HEpaBEHCTB W 3a/Jad C MapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXXECTBA PELICHWM YpaBHEHUU,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4i pa3HbIX TUIIOB (B TOM YHUCIIE€ HA IPOLICHTHI,
JOJM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB M YCIYI, HAJOIH,
3aJaud U3 00JacTU yINpaBJIEHUS JMYHBIMU M CEMEHHBIMH (UHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJauy, UCCIIEA0BATh MOJyYEeHHOE PELICHUE M OLEHUBAaTh IPaBOIO0I00HOCTh
pe3y/nbTaTOB; YMEHHE MOJEIUPOBAaTh pealbHble CUTyallUd Ha fA3bIKE
MaTEeMaTHKH; COCTABJIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBbI
[0 YCJIOBHIO 3aJlaud, MCCIEeN0BaTh MOCTPOECHHBIE MOJEIN C HMCHOJIb30BaHHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH pe3ysbTaT

YMeHue omnepupoBaTh MNOHATHSAMM: CpeAHee apu]MeTHdecKkoe, MeIuaHa,
HauOoJiplllee M HaMMEHbIlEe 3HAYCHMs, pa3Max, IUCIEePCHs, CTaHIApTHOE
OTKJIOHEHHE YHMCIOBOrO Habopa; YMEHHE WU3BJIEKaTh, HWHTEPIPETUPOBATH
UHpOpMaLIMIO, TPEJICTaBIEHHYI0 B TaOiWIaxX, Ha JauarpaMmax, rpadukax,
OTpaXKalollyl0 CBOMCTBA pEaJbHBIX IPOLECCOB WU SIBJICHUH; NPEICTABIATH
MH(GOPMAIIMIO C TIOMOIIBIO TaOIUI] U AUArPAaMM; UCCIIE0BAaTh CTaTUCTUYECKUE
JIaHHBIE, B TOM YHUCIIE C MPUMEHEHUEM I'pauuecKuX METOJIOB U AIIEKTPOHHBIX
CpeACTB; TpaHUuecKu HCCIEeI0BaTh COBMECTHBIE HAOIOJCHUS C IOMOIIBIO
JMarpamMM pacceuBaHus U JIMHENHOW perpeccun




YMeHue onepupoBaTh HNOHATHUAMHU: CIy4alHBIA ONBIT M ClydailHOE COOBITHE,
BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
WCIOJIb30BAHUEM TpAapUUECKUX METOJOB; MPUMEHSTH (OPMYIIBI CIOKEHUS U
YMHOXXEGHUSI BEPOATHOCTEH, (OpMyTy TIOJTHOH BEpPOATHOCTH, (OPMYILY
bepuymnu, xomOuHatopHbie (GakThl W (OPMYIBI; OLEHHBATH BEPOSITHOCTH
peambHBIX COOBITHIA; YMEHHE ONEepUpOBATh NOHATHAMHU: CIydaiiHas BEIUYMHA,
pacupesneneHue BEpOSTHOCTEM, MaTeMaTU4yecKOoe OXKUJAHWE, IUCIEpCUs |
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOW BEIMYMHBI, (DYHKIHUU pacTpeieiCHUs U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOTO M HOPMAJIBHOTO PACIpPEICIICHUN;
YMEHHUE HCIOJIb30BAaTh CBOMCTBA W3YYEHHBIX PACIPEACICHUM I PELICHUS
3a/1a4; 3HAKOMCTBO C MOHATHSIMMU: 3aKOH OOJIBLINX YHCEI, METO/IbI BHIOOPOYHBIX
WCCIIEIOBAaHUM; YMEHHE MPUBOAMUTH IMPHUMEPHI MPOSBIECHUS 3aKOHA OOJbIINX
yycel B NPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEpPUpPOBAThH
NOHATHUSAMM:  COYETAaHWE, INEPECTAHOBKA, YHCIO  COYETAHHWM,  YHCIIO
nepecTaHoBOK; OMHOM HpI0TOHA; yMEeHHE IPUMEHITh KOMOMHATOPHBIE (DAKThI U
pacCyXJeHHsl i1 peUIeHus 3a1ad; OLCHUBATH BEPOSTHOCTH PEAIBbHBIX
COOBITHI; COCTaBJISITH BEPOSATHOCTHYIO MOJEIb M  HHTEPIPETUPOBATH
MTOJTy4EHHBIN pe3ynbTaT

YMeHne onepupoBaTh MOHATHUAMM: TOUYKA, IpsMasi, IIIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JTy4, BEJIMYMHA YIJIa, IUIOCKUHI YroJ, ABYTPaHHBIN yroJl, TpEXTpPaHHbBIN
yroJl, CKPEIIMBAKOLIMECS MpsMBbIE, MapaJUIEIbHOCTh M IEPHEHIUKYISIPHOCTD
NpSIMBIX W IUIOCKOCTEH, YroJl MEXAY MNpPAMBIMH, YroJl MEXIy NpsIMOH M
IIJIOCKOCTBIO, YrOJI MEXKIY INIOCKOCTSIMH, PACCTOSHUE OT TOYKH 1O IUIOCKOCTH,
pPacCTOSHHE MEXIy HIPSIMBIMH, PAacCTOSHHE MEXKIYy IUIOCKOCTSMHU; YMEHHUE
UCIONb30BaTh IPU pEIIeHUM 3aJad M3y4eHHble (AKTBl U TEOpPEMbI
IUTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHPA;
CTPOUTb MAaTEMaTHYECKHE MOJENH C MOMOLIBI0 N'€OMETPUYECKUX MOHATUN H
BEJIMYMH, PEIIATh CBSI3aHHBIC C HUMH NIPAKTUYECKHUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOMIAAb (UTYpbl, O00BEM GUrypHI,
MHOTOTPaHHHK, MPaBUJIbHBIA MHOTOTPAaHHHUK, CEYEHHE MHOTOTpaHHHUKa, KYO,
napajuiefienunes, Npu3Ma, NupaMuia, (Urypa U IOBEPXHOCTh BpaIlCHHS,
WIMHIP, KOHYyC, Imap, cdepa, IUomans cheppl, IIOMAAb MOBEPXHOCTH
OUPAMUJIBI, TPU3MBI, KOHYyca, UWIMHIApPA, OO0BEM Kyba, NPSAMOYTOJIHHOIO
napasuiesienunesia, MUpaMubl, MPU3Mbl, HWIMHIPA, KOHYCa, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEUYEHUs KOHyca U I[WIMHIpPA, MapajuleJbHble OCH WU
OCHOBaHHUIO, CEYEHHE Iapa, IUIOCKOCTh, Kacaromiasicss cdepbl, UWIHHIPA,
KOHyCa; yMEHHME CTPOUTH  CEYCHHE  MHOTOTpaHHHKa,  H300paxkarhb
MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAILIEHUS, UX CEUCHUS, B TOM YHUCIIE
C TIOMOIIBI0 DIEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHITh CBOMCTBa
reOMETpUYeCKUX (Quryp, caMocCTOATeIbHO (OPMYIUPOBATH OMNpPEACTCHUS
u3ydyaeMblX (GUTYyp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U IPU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WM ONpPOBEpraTh WX; YMEHHE
NPOBOANUTH Kiaccuukanuio (Uryp MO pa3IUYHBIM MpPU3HAKAM, BBITOIHSTH
HE0OXO0IMMBbIE JOTOJHUTENbHBIE TTOCTPOCHUS
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YMeHue onepupoBaTh NOHATUAMU: JBWKEHUE B MPOCTPAHCTBE, MapaljIeIIbHbIN
IIEPEHOC, CHUMMETpHUs Ha IUIOCKOCTH M B IPOCTPAaHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moa00Us, NOJOOHbIE (PUTYPHI; YMEHUE PAaclO3HABATh pPaBHBIE
U MoA0OHBIE (QUrypbl, B TOM YHCIE B TNPHUPOJE, UCKYCCTBE, ApPXUTEKTYpE;
HCII0JIb30BAaTh I'€OMETPUYECKUE OTHOLICHMsI NPU PEUICHUM 3a/ad; HaXOAWUTh
reOMETPUYECKUE BEJIWYMHBI (IJIMHA, Yroj, IUIomanb, 00BbEM) HpU pEHICeHUU




3aJad M3 JAPYruX Y4eOHBIX MPEeIMETOB M W3 pPEAITbHOH JKU3HU; YMEHHE
BBIUMCIIATH TE€OMETPUYECKHE BEJIWYMHBI (JUIMHA, YroJ, IUIOMIaab, OOBEM,
IUTOIIA b TTOBEPXHOCTH), HUCHOJB3Yys M3y4deHHBbIE (HOPMYJBl M METOJbl, B TOM
qucie: IUIOMIaJb TIOBEPXHOCTH MUPAaMHJIBI, MNPU3MBIL, KOHYCa, MMJIMHApA,
wiomanas cepsr; 00bEM KyOa, IPSIMOYTOIHHOTO TapaUIeleuIe/1a, TUPaMUIb,
NpU3MBL, IWIMHIpPA, KOHYCa, IIapa; YMEHHE HaXOJHWTh OTHOUIEHHE OOBEMOB
10JOOHBIX GuUTyp

12

YMeHune oOmnepupoBaTh MOHATHUSMHU: NPSAMOYTOJIbHAsh CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IPOM3BEACHNE BEKTOPA Ha YHCJIO, Pa3IoKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE
MPOU3BEJICHNE, BEKTOPHOE IMPOM3BEICHUE, YrOJI MEXIY BEKTOpaMH, YMEHHE
WCTIONb30BaTh  BEKTOPHBIH M  KOOPAWHATHBIA ~ METOA Uil PEIICHUs
TeOMETPUYECKUX 33]1ad M 3a/1a4 JPYruX y4eOHBIX MPEIMETOB

13

YMeHnue BbIOMpaTh MOAXOISAIIMI METOJ Ul peIIeHUs 3aaavyd; MOHWMaHHE
3HAYMMOCTHU MAaTEMAaTHKH B U3yYECHUU TTPUPOJIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SIBJICHHUI; YMEHHE paclo3HaBaThb MPOSIBJICHWE 3aKOHOB MAaT€MaTUKU B
HUCKYCCTBE, YMEHUE NPUBOJIUTH NPUMEPbl MATEMaTUYECKUX OTKPBITUU
POCCHIICKOM U MUPOBOI MaTEMAaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kox ITpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
1.2 Paumonaneupie ymncna. OOBIKHOBEHHBIE M JCCATHYHBIE JpOOH, MPOILICHTHI,
0eCKOHEUHBIC IEPUOINIECKUE IPOOH
1.3 Apudpmernueckuii KOPEHb HaTypaJIbHOMI CTETEHH. HeiictBus C
apu(pMEeTHIECKUMHU KOPHSIMH HATypaJIbHON CTETICHN
1.4 Crenenp c 1enbiM mnokazateneMm. CTeneHb ¢ palMOHAIBHBIM IOKa3aTEeJIeM.
CBoiiCcTBa CTENEHU
15 CuHyC, KOCHHYC M TaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTnaHbie U HATYpaIbHBIC JOTaprU (MBI
1.7 JleiicTBuTenpHble 4yuciaa. ApupMeTHYECKHE ONepanuu ¢ JAeHCTBUTEIbHBIMU
guciaMu. [lpuOimkEHHBIE BBIYUCICHUS, IMPaBWIA OKPYTJCHHS, NPUKUIKA H
OIICHKA PE3YJIbTaTa BHIYUCICHUN
1.8 ITpeoOpa3oBanHye BEIpOKEHUH
1.9 KommuekcHbie uncna
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [Toka3zaTenpHbIC U JTOTapU(OMHUUECCKIE YPABHEHUS
2.5 I{enpie 1 1poOHO-paIOHATEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPAaBEHCTBA
2.7 IToka3zarenpHbIe U JTorapu(MHUIECKHE HEPABEHCTBRA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HpABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTenb MaTPUILbI
3 DyHKIUU U TpaduKu
3.1 Oynkuus, crnocodsl 3amanus QyHkuuu. 'paduk ¢ynkuuu. B3zaumHo oOparHbie
¢byukiun. Yerapie u Heu€tHble dynkuuu. [lepuonudeckue QyHkiuu
3.2 OO6nacTh ompeneleHuss W MHOXECTBO 3HaueHWi ¢yHkuuu. Hymu ¢yHKImm.
[IpomexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PYHKIIHUU.
Makcumymbl 1 MUHUMYMBI (yHKIUH. HaunOomnpliee W HauMeHbIIEe 3HAUCHUE
(YHKIIMH HAa IPOMEKYTKE
3.3 CrenenHas QyHKUMSA C HaTypaJdbHBIM U II€TbIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0i cTENEeHN
3.4 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 ITokazaTenbHas u norapudmuyeckas QyHKINU, UX CBOWCTBA U TpapUKH
3.6 Touku paspeiBa. AcumnToTsl rpaduxoB QyHkiuil. CpoiicTBa (QyHKIMIA,
HEMPEPBHIBHBIX HA OTPE3KE
3.7 ITocnenoBarensHOCTH, CHOCOOBI 3aJaHUS MTOCJIEIOBATETLHOCTEN
3.8 Apudmernueckas U reomeTpudeckas mporpeccun. DopMyna  CIOKHBIX
MIPOLIEHTOB
4 Hayana maTemaTtnueckoro aHaimsa




4.1 ITpousBoanas ¢ynkiun. [Tpon3BoaHbIe AIeMEHTAPHBIX HYHKIUI
4.2 [IpumeHeHne TPOM3BOJHON K HCCIEAOBAaHUIO (DYHKIMIA HAa MOHOTOHHOCTh M
sKcTpeMyMbl. Haxosxaenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHU s (PYHKIIMK Ha
OTpe3Ke
4.3 ITepBooOpa3nas. MaTErpan
S) MHo3k€ecTBa U JIOTHKA
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamMu. J{uarpammbl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 ['eomerpust
7.1 @Durypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpalIEeHUs
7.5 KoopanHats! 1 BEKTOpPBI




