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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yae0HOTO Kypca «BeposTHOCTh U CTATUCTHKA) YIIIYOJIEHHOTO YPOBHS
s obyuatomuxes 10-11-x kmaccoB MAOY «COIL Ne 73 r.YensOuncka» pa3paboTaHa B

COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepkacHuH (heaepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa CPEIHEr0 0011ero 00pa3oBaHUs»;

e mpukaza Munnpocsemienus ot 18.05.2023 Ne 371 «O0 yTBepxkaeHUU (PeaepaabHOn
00pa3zoBaTeIbHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaAHUSY;

o mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka
OpraHM3aIiK U OCYILLECTBICHHS 00pa30BaTEIbHOMN JIEATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTENIbHBIM POrpaMMaM HadallbHOTO
00111eT0, OCHOBHOTO OOIIIETO U CPETHETO OOIIETO 0Opa30BaAHUSY;

e C(II2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHUYECKHE TPEOOBAHMS K OpraHU3aUsIM
BOCTIUTAHHS W OOYYEHHS, OTABIXA M 03I0POBIICHUS JCTEH U MOJIOJCKIY,
YTBEP>KJICHHBIX IOCTAHOBIIEHUEM TJIABHOTO CAHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
0e30macHOCTH 1 (1) O€3BPEIHOCTH /IS YesloBeKa (DaKTOPOB CpeIbl OOUTAHUS,
YTBEP>KJACHHBIX II0CTAHOBIIEHUEM IJIABHOTO CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2;

e KOHIICMIIMU PA3BUTHUS MaTEMaTHYECKOro 00pa3oBaHUsl, yTBEPKAECHHOMN pacopsiKeHHEM
[IpaBuTenscTBa o1 24.12.2013 Ne 2506-p;

e y4eOHOTO IUTaHa CPEAHETO O0IIero 00pa30BaHusl, yTBEPKIEHHOTO TPoTOKoJIoM MAOY
«COHI Ne 73 r.YensiOuncka» 0T 29.08.2025 Ne 1 «O BHECEHUH U3MEHEHUI B
OCHOBHYIO 00pa30BaTeIbHYIO MPOTPAMMY CPEIHEr0 00IIEeTr0 00pa3oBaHUsY;

e (enepanbHOl paboyeil mporpaMmbl yaeOHOTo Kypca «BeposTHOCTb U CTaTUCTUKAY,
KOTOPBI BXOJIUT B COCTaB yueOHOTO mpenMera «MaremaTukay.

PaGouas mporpamma opHeHTHPOBaHA Ha LIEJIEBbIEe PUOPUTETHI, CPOPMYIHUPOBAHHBIC B
(dbenepanbHOl paboyeit mporpaMMe BOCIIMTAHUS U B paboueii mporpamme BocnuTanus MAOY
«COHI Ne 73 r.YensOuncka».

VYuebHblii Kypc «BeposSTHOCTH M CTaTUCTHKa» YINIyOJIEHHOTO YpPOBHS SBISETCA
IIPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOI0 y4eOHOTO Kypca YriyOIEHHOTO ypOBHS Ha YpOBHE
cpeaHero ooémero oOpa3oBaHus. YueOHBIM Kypc IpenHasHaueH s (OPMUPOBaHUSA Y
oOyJaromuxcs CTaTUCTUYECKOM KyJIbTypbl M IOHHMMaHHs POJM TEOPUHM BEPOATHOCTEH Kak
MaTeMaTH4YeCKOT0 MHCTPYMEHTA JUTSl U3YYSHMS CITydailHbIX COOBITHH, BETMUUH U mporieccoB. [Tpu
U3yYeHHHM Kypca OO0OralaroTcsi NpeACTaBIeHUs OOydalolMXCsl O METOAaX HCCIeA0BaHUS
M3MEHYMBOTO MHpA, pa3BUBACTCAd MOHUMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJOB TIO3HAaHHUA KAaK HEOTBEMIIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS.

Conepxanne yueOHOrO Kypca HalpaBJICHO Ha 3aKpeIUIeHHWE 3HAaHUH, MOJyYeHHBIX IPH
M3yYEHHH Kypca Ha YpOBHE OCHOBHOI'O 00IIero o0Opa3oBaHus, U Ha pa3BUTHE MPECTABICHUN O
CIIyJalHbIX BETMYMHAX U B3aUMOCBS3SIX MEK/JY HUMHU Ha BaXXHBIX IPUMEPAX, CIO’KEThl KOTOPBIX



MOYEPIIHYTHI U3 OKPYKAIOIIEro Mupa. B pesynbrare y 00ydaromuxcsi T0HKHO ¢(hOpMUPOBATHCS
MpEJICTaBJICHHE O HauOoJiee YHNOTPEOUTETBHBIX H OOIMUX MAaTeMaTHYEeCKUX MOJIEISIX,
UCTIOJB3YyEeMBIX ISl  ONHMCAHHSI AHTPONOMETPUYECKUX M JeMOorpa(uyecKux BeIUYHH,
MOTPEUTHOCTeH B pa3iMYHbIE pOJAa H3MEPEHMAX, IUTEIBHOCTH O€30TKa3HOH paloThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc siBIsieTcss 0a30#l ISl OCBOSHHS BEPOSITHOCTHO-CTATHCTUYECKHAX METO/0B, HEOOXOIMMBIX
CHEeMAIUCTaM HE TOJbKO HWHXEHEPHBIX CIELUAIbHOCTEH, HO TaKK€ COLMAJIbHBIX U
TICUXOJIOTUYECKUX, TOCKOJIBKY COBpPEMEHHBbIC OOIIECTBEHHbIE HAyKW B 3HAYUTEILHOW Mepe
MCTIOJIB3YIOT alllapaT aHaJIn3a OOJIBIINX NaHHBIX. L[eHTpanbHyo 4acTh yueOHOTO Kypca 3aHUMAeT
oOcyX/ieHle 3aKOoHa OOJNBIIMX 4YHCel — (YHAAMEHTAIBHOTO 3aKOHA TMPHPOJBI, MMEIOIIEro
MaTeMaTH4eCKyI0 (GopMalin3aIuio.

B cooTBercTBUUM € yKa3aHHBIMHU LIENSIMU B CTPYKType y4eOHOro kypca «BeposTHOCTb U
CTaTUCTHUKAa» Ha YIIyOJEHHOM YpPOBHE BBIJIEIEHBI OCHOBHBIE COJIEp)KATENbHbIE JIMHUU:
«Crnydaiinbple COOBITUS 1 BEpPOSATHOCTU» U «CilydaiiHble BEIMYMHBI U 3aKOH OOJIBLINX YHCEID).

[ToMUMO OCHOBHBIX JIMHUN B y4€OHBIH Kypc BKIIOUEHBI 3JIEMEHTHI TEOPUU I'pa)oB U TEOPUU
MHO>KECTB, HEOOXOAUMBbIE Ul MOJHOLIEHHOTO OCBOCHMS MaTepuasa JaHHOTo y4eOHOro Kypca u
CMEXHBIX MATEMaTUYECKUX y4EOHBIX KYpPCOB.

Copnepxanne auHUM «CrydaiiHple COOBITHS U BEPOSITHOCTH» CIY)KMT OCHOBOHM IS
(hopMupoBaHUS MPEACTABICHUHN O pacTIpe/IeTICHIN BEPOSTHOCTEN MEX Ty 3SHAUCHHUSIMU CITyYaliHBIX
BEJINYMH. Ba)XHYIO 4acTh B 3TOM COJEPKATEIBHOM JIMHUY 3aHUMAET U3y4YEHHE T€OMETPUIECKOTO
n OMHOMHUAIBHOTO paclpeAeseHuii M 3HAKOMCTBO C HUX HENPEpPhIBHBIMU aHAJIOTaMH —
MMOKa3aTeIbHBIM U HOPMAJIbHBIM PACIpEICICHUSIMH.

TeMmbl, CBA3aHHBIE C HENPEPBIBHBIMUA CIIyYalHBIMH BEIUYMHAMHU U PaCHpEACIICHUSIMU,
aKUEHTUPYIOT BHUMaHHE OOy4yaloUuxcs Ha OMHCAHMM W W3YYEHUU CIIydalHBIX SIBICHUU C
MOMOIIBI0 HENpepbIBHBIX (YHKIUNA. OCHOBHOE BHHMMAaHHE YHAEISIETCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY PACIIPEECIICHHSIM.

B yuebHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMHUTEIbHOE H3YyYEHHE CBA3H MEXKAY
ClIydailHbIMH BEJIMUYMHAMU U OITUCAHKE 3TOH CBS3H C TOMOIIbIO KOA(PPHUIIMEHTA KOPPENIALIUU U €TO
BBIOOPOYHOIO aHajiora. OTH DJIEMEHTBHl COAEpP)KaHMS pa3BUBAIOT TeMmy «J{uarpammbl
paccenBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOIO 00I11€T0 00pa30BaHus, U BO MHOTOM OIHPAIOTCS
Ha CBEJCHUS U3 KypCOB alreOpbl U T€OMETPHUH.

Emé oqun snemeHT coaeprkaHus, KOTOPBI IpeaaaraeTcsi Ha O3HaKOMUTEIIbHOM YPOBHE —
MOCJIEIOBATEIbHOCTD CIYYaiiHbIX HE3aBUCUMBIX COOBITHIA, HACTYMAIOUIUX B €IUHUILY BPEMEHHU.
O3HakOMJIEHHE C pachpefesieHUEM BEpOSITHOCTEM KOJIMYECTBAa TaKUX COOBITHMH HOCHUT
Pa3BUBAIOIINI XapaKTep U SIBIAETCS aKTyaJbHBIM JUIsl OyayluX aOUTypHUEHTOB, MOCTYMAIOIIUX
Ha Yy4eOHbIe CIEUATbHOCTH, CBS3aHHBIE C OOILIECTBEHHBIMU HAyKaMH, TIICUXOJIOTHEH H
YIPABICHUEM.

Ha usydenue ydueOHOro kypca «BeposTHOCTb M CTaTUCTHKa» Ha YIIyOJEHHOM YpOBHE
otBouTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 yaca (1 yac B
HEJIEIIO).

Jlnis peanu3aiii IporpaMMbl HCHOJIB3YIOTCS YU€OHUKH, JOMYIIEHHBIE K HCIIOJIb30BaHUIO ITPU
peanu3ali UMEIOIUX TOCYIapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHbIX IPOrPaMM
HayaJbHOTO 0OIIEr0, OCHOBHOTO OOIIET0, CpeIHEro 0011ero o0pa3oBaHus OpraHU3aLusIMH,
OCYIIECTBISIOMIMMHU 00Pa30BaTENbHYIO IEATEIbHOCTD, MPUKa30M MUHIIPOCBEIIEHHS OT
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o Maremaruka. BepostHocTs u cratuctuka. 10 kinacc. ba3oBbiii 1 yriyOiieHHBIN ypOBHHU.
Yuebnoe nocodue/ bynnmosuu E.A., Bysbriaes B.A., AO «M3natenbcTBo
"ITpocBelenue" »;

o Maremaruka. BepostHocTb U cratuctuka. 11 kinacc. ba3oBsiii 1 yriyOsieHHBIN ypOBHHU.
Yuebnoe nocooue/ bynnmosuu E.A., Bysbsiues B.A., AO «M3natenbcTBo
"ITpocBelenue"»;

o <...>.

DNEeKTPOHHBIC 00pPa30BaTEIIBHBIC PECYPCHI, JOMYIICHHBIE K UCTIOJIE30BAHUIO TIPH PeaTU3allun
MMEIOIIUX TOCYITAPCTBCHHYIO aKKPEAUTAIIUIO 00pa30BaTEIbHBIX MIPOrPaMM HA4aILHOTO OOIIIeTo,
OCHOBHOT0 00IIIeT0, CpeAHero o0Iero oopazoBanus mpukazoM Munnpocsemnienus ot 18.07.2024
Ne 499:

o Iludposoii kypc «BepostHocTs u craructuka» 10 kinace, PI'AOY JI10 «Akanemus
Munnpocsenienus Poccuny;

o Iludposoii kypc «BepostHocTs u cratuctuka» 11 kinace, PI'AOY JI10 «Akanemus
Munnpocsemenns Poccuny;

o <.,..>



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIM Tpad, Myt B rpade: MUKl U 1end. CTeneHb (BaJICHTHOCTh) BEPIIUHBL
I'padsr Ha mmockocTu. JlepeBssi.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4allHbIe COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOATHOCTU COOBITHH.
CnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu Haja COOBITHSIMU: TepecedeHue, 00bEeIUHEHHE, TTPOTHUBOIIOJIOXKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTh. Y MHOXKEHUE BEPOSTHOCTEH. JlepeBO Cly4ailHOTO HKCIIEPUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Dopmyna baiteca. HezaBucumebie coObITHs.

bunapHbIii cimydaliHbIN ONBIT (MCHIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHMUSL.
Cepust HE3aBUCHMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. IlepecranoBku u (axkropuan. Yucno
couetanuil. Tpeyroapauk Ilackana. @opmyna Ounoma HeroToHa.

Cepust HezaBucuMBbIX HcnbiTaHuil bepuymnmun. CnyuyaliHblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
Onepanum  Haj ciaydyallHBIMM BeIWYMHAMHW. buHapHas cioywaliHasg BennuuHa. [Ipumepst
pacnpezieieHui, B TOM YHCJIe TeOMETPUUYECKOE U OMHOMHUAIIBHOE.

CoBMecTHOE pachpelesieHle JBYX CJIydallHbIX BelaudyuH. HesaBucumblie ciaydailHbie
BEeJIMYMHBL. MaTeMaTH4ecKkoe OXHUIAaHWE CIydallHOW Benu4MHBI (pacrpeznenenus). [Ipumepsl
MIPUMEHEHHs] MaTEMaTHYeCKOT0 0KHUIaHus (CTpaxoBaHue, JoTepes). MareMaTH4ecKoe 0KH1IaHne
OMHAPHOW CIIy4aifHOW BETWYWHBI. MaTeMaTH4YeCKOe OXKUJAHWE CYMMBI CIIY9alHBIX BEJIMYHH.
Maremaruueckoe 0OXuAaHUE TEOMETPUYECKOT0 U OMHOMUAIBLHOTO pacripeeeHui.

Jluciepcusi W CTaHJApTHOE OTKIOHEHHE CIIy4alHON BeIUYUHBI (pacrpeneieHus).
Jucnepcusi OMHApPHOW ClydyallHOW BENWYMHBI. MareMaTHuecKoe OXXKUJaHUE IPOU3BEIACHUS U
JUCIIEPCUS] CYMMBI HE3aBHUCUMBIX CIy4alHbIX BEJIMYMH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUANBHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKIOHEHUE T'€OMETPUYECKOTrO
pacrnpeneneHus.



11 KJIACC

HepasencrBo YeObiméBa. Teopema UeOniméBa. Teopema bepnymmm. 3akoH O60ibIIuX
yrcen. BriOopouHslii MeTon wuccienoBaHuil. Bribopounbie xapakTepucTuku. OleHHBaHUE
BEPOSITHOCTH COOBITHS 10 BBIOOPOUHBIM JaHHBIM. [IpoBepka MpocTEHIINX TUIIOTE3 C TOMOLIBIO
M3Y4YEHHBIX pacIpereIeHUN.

HenpepsiBHble citydaiinble BenmWuuHBL. lIpumepbl. @yHKIUSA INIOTHOCTH BEPOSITHOCTH
pacnpeneneHusi. PaBHOMepHOe paclipeieleHMe M €ro CBOWCTBA. 3ajaud, INPUBOJAALIUE K
[I0Ka3aTeJIbHOMY pacCIpeleeHu0. 3aJaud, NPUBOASIIME K HOPMAJIbHOMY paclpeeseHUIO.
@OyHKIUSA TUIOTHOCTH BEPOATHOCTH IOKA3aTENBHOTO pachpeAeieHus, (QYHKIUS TUIOTHOCTH
BEPOSATHOCTH HOPMAJBHOIO pacnpenencHuss. OyHKIUsA IUIOTHOCTH M CBOMCTBA HOPMAJIBLHOTO
pacrpeneneHus.

[locnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITMH. 3ajadyu, NPUBOJAIINE K
pacnpenenenuto [Iyaccona.

KoBapuamus nByx ciaydailHeiXx BenuuuH. Koah@uuueHT uHEeHHOW KOppemsiuH.
CoBmecTHBIC HAOMIOACHUS JIBYX BeaW4rH. BeiOopounsiil koddduiment koppensaiuu. Paznmuane
MEXIYy JIMHEHHOW CBSI3bI0 W NMPUUMHHO-CIEJACTBEHHON CBA3BIO. JIMHEHas perpeccusi, MeTon
HaVMEHBIINX KBaJIpPaTOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTHh M CTATUCTHKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOrO OOIIEeCcTBa, MPEACTABICHHE O MaTeMaTHYECKHUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, cpepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKH M JCSITENIBHOCTHIO yYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, pacCyX ACHUN, BOCIPUUMYHBOCTH K MAaTEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryisipHas Quandeckas akTUBHOCTH),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
podeccuoHAbHOMN NEeATENbHOCTH, CBS3aHHBIM C MaTEMaTHUKOW U €€ MPUIIOKEHUSMHU, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI1006aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM, OpUEHTAIIHI Ha TPUMEHEHNE MaTeMaTHIECKHIX
3HAHMI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Karolel cpe/ibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpOH KAaK CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XapPaKTCPHU30BATh CYHICCTBCHHBIC IIPU3HAKW MATEMATHYCCKUX O6’B€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHMMATh, (OPMYIHPOBaTh W MPEOOpa30BHIBATh CYKICHHS: YTBEPIUTENbHbIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6II_[I/IG, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeaiaraTtb KpUTCpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APryMEHTAlMIO, NPUBOIUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 penieHus yaeOHOH 3a1a4uu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCHUpYIOIIKE MPOTUBOpEUYUE, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO ~ CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBIEHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 000OIIEHNS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUTATh MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JIe(UIIUTHI HHGOPMAIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIMPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, IPEJICTABIATH €€ B pa3IMYHbIX (POpMax, HILUTIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XIACHHA B COOTBECTCTBUM C YCIOBHAMU H LCIIAMH
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B Xo0Jie OOCYXIEHMs 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYX/aeMOil TeMbl, MPOOIIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIaCcHsl, CBOU BO3PAKECHUS;

NpCACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCICPUMCHTA, HCCICIOBAHUSA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS C YUETOM 3aJa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHUS 3aJadd, BbIOMpaTh CHOcOoO0 pemieHus ¢ y4éTom
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pedUIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX IEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbI€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4ld, BHOCHUTh
KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIN U YCIOBUAM, OOBACHATh NPUUMHBI JOCTHXKEHUS
WIA HEJNOCTWKEHMsI pe3yJbTaTOB JEATENbHOCTH, HAXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JIeSATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM palOThl, pacrpenesiaTh BUIbI padOT, JOrOBAapHBATHCSA, 00CYXAATh
IpoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBbI» U UHBIE), BBIMOJIHATE CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOU ICHCTBHSI C IPYTUMU
YjieHaMM KOMaH[Ibl, OIICHMBAaTh KAaueCTBO CBOET0 BKJIaZa B OOLIMI HPOAYKT MO KPUTEPHSM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjacca oOydaroniuiicss HayIuTCs:

cBOOOJTHO OTIEpPHPOBATH MOHATHAMU: Tpad, IUIOCKHUH rpad, cBs3HBIN rpad, myTh B rpade,
LIeNb, LIUKIL, JEPEBO, CTEIIEHb BEPIIMHBI, AEPEBO CIYYalHOIO SKCIIEPUMEHTA;

cBOOOJTHO OIEpPUPOBATH TOHATHUSMU: CIYYalHBIM OKCHEPUMEHT (OMBIT), CIy4aiiHOEe
COOBITHE, AJIEMEHTAPHOE CIydailHOe COOBITHE (dIEMEHTAPHBIM HMCXOJ) CIIy4ailHOTO OIIbITa,
HaXOJUTh BEPOSITHOCTU COOBITUH B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU;

HAXOJUTh U (QOPMYTUPOBATH COOBITHS: IMEpecedyeHue, OObETUHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOTIOJNOKHOE IAHHOMY, HCIIOJNB30BAaTh IUArpaMMbl Oilliepa, KOOPAMHATHYIO
OpSMyIO JUISL PEUICHHs 3a/ad, I0JIb30BaThCsl (POPMYNION CIOKEHHsSI BEpPOSITHOCTEH st
BEPOSITHOCTEH JIBYX U TpeX CIydailHbIX COOBITUI;

ONEepUpOBaTh MOHATHUSAMHU: YCJIOBHasi BEPOSITHOCTh, YMHOJKEHHE BEPOSTHOCTEH,
HE3aBHCHMBbIE COOBITHS, IEPEBO CIYYalHOTO AKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITUH C
MIOMOIIBIO TIPaBUJIa YMHOXKEHUS, JI€peBa CIy4alHOTO OIbITa, MCIOIb30BaTh (POPMYIy MOITHOMN
BepOsATHOCTH, opMyiny baiteca mpu penieHnu 3amad, onpenessiTh HE3aBUCUMOCTh COOBITUHN TIO
(dbopMyIie ¥ 0 OpraHU3aUH CIy4aifHOTo SKCIIEPUMEHTA;

MPUMEHATh HU3ydeHHble KOMOWHATOpHBIE QOPMYJbl JUIsl TEPEYUCICHUS 3JIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIydalHOTO OIbITa, pEIIeHHUd 3aJad 10 TEOpUHu
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CITy4alHbBIN ONBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBHCHMBbIE HCTIBITAHUS, CEpHsl WUCIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHH: B
CEpUHU UCIBITAaHUM O NIEPBOTO YCIE€Xa, B CEPUM UCHBITAHUN BepHYyIUIN, B OIBITE, CBI3aHHOM CO
CITyJaiiHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

cBOOOJIHO ONEPUPOBATH MOHATUAMU: ClydaiHasl BEIMYMHA, PACIPEAEICHNE BEPOSITHOCTEMH,
JaMarpamma pacupezeneHus, OMHapHas ciiydaiiHas BEIM4YMHA, F€OMETPUYEcKOe, OMHOMHUAIILHOE
pacnpecieHue;

OIIEpUPOBATh NOHATHAMH: COBMECTHOE pACHPEIEICHUE JBYX CIy4allHBIX BEJIMYHUH,
HCIOJIb30BaTh TAOJINILy COBMECTHOTO pacIpe/IeNIeHus IByX CIy4YailHbIX BEIMYMH JUI BbIIEICHUS
pacnpeneneHuss  KaKIOM  BEIMYMHBI,  ONPENEJICHHS  HE3aBUCUMOCTH  CIIy4allHBIX
BEJIMYUH;CBOOOHO ONEPUPOBAThH MOHATHEM MAaTEMAaTUUYECKOTO OXKHIaHUs CIy4aliHOM BETUYNHBI
(pacnpenenenus), NPUMEHATh CBOMCTBA MAaTEMaTHMUYECKOTO OXKHJAHUS IIPU PpeIIeHUH 3ajad,
BBIUUCIIATE MAaTEMaTUYECKOE OXHJIaHHEe OMHOMMAIBHOIO U T€OMETPHUYECKOIO pacHpeieieHUi;
CBOOOJITHO ONEpUpPOBaTh IOHATUSAMH: JUCHEPCHsl, CTaHAAPTHOE OTKJIOHEHHE CllydalHOMN
BEJIMYUHBI, NPUMEHITh CBOMCTBAa JUCIEPCUM CIIydyallHOW BeIMYMHBI (pacnpeieieHus) Ipu
pELICHUN 3a/jad, BBIYUCIATH IUCHEPCHI0O M CTaHJAPTHOE OTKJIOHEHUE IE€OMETPUYECKOIO MU
OMHOMMAJIBHOTO paclpeieeHui.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

BBIUMCIIATH BBIOOPOYHBIE XapaKTEPUCTUKU 10 JIAHHOM BBIOODKE U  OLIEHUBATh
XapaKTepUCTUKU TI'€HEpPaIbHOW COBOKYIHOCTH [JAaHHBIX IO BBIOOPOUYHBIM XapaKTEPHCTUKAM.
O1neHuBaTh BEPOATHOCTH COOBITUH W TNPOBEPATH MNPOCTEHIINE CTAaTUCTUYECKUE THIOTE3HI,
IOJIb3YSICh U3YUYEHHBIMU PACIIPENEICHUSIMY;

IIPUBOJUTE TPHUMEpPBI 3aJady, IMPUBOJAIIMX K IOKA3aTEIIbHOMY paclpeleieHUIo, 3ajad,
MPUBOISALIMX K HOPMAJIbHOMY pactipeiesieHuto. OnepupoBaTh MOHATHIMU: (PYHKIUS UIOTHOCTH
BEPOSATHOCTH MOKA3aTEILHOTO pacripeaeieHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOTO
pacripeniesieHusi, (YHKIHsS MJIOTHOCTH M CBOMCTBA HOPMAJBbHOTO PpaCIpe/eiIeHUs;0NpeieniTh
KOA(QPUIIMEHT TUHEHHOU KOPPESALNH, BEBIOOPOUHBIN KOI(PDHUIIMEHT KOPPEISALHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosanuecTBo yacoB DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

No HaumenoBanue

n/ pa3aeyioB U TeM Bcer Konrpoasnbl | IIpakTuyecku
n NnporpamMmbl 0 e padoThI e paboThbI

DneMEeHTBI TEOPUU
rpa¢os

Crnyuaiinbie
OIIBITEHL,
Cly4aliHbIE
COOBITHS U
BEPOSITHOCTH
CcoOBITHI

Onepanuu Haj
MHOKECTBAMU U
COOBITHSIMH.
Cnoxenne u
YMHOXEHHUE
BEPOSITHOCTEH.
VYcnoBHas
BEPOSTHOCTD.
HezaBucumeie
COOBITHS

DIIEMEHTHI
KOMOMHATOPUKH

Cepun
MOCIEA0BATEILHBI
X UCIIBITAHHH.
UcnwiTanus

5 bepuymnu. 5
Cnyyainelii
BBIOOD U3
KOHEYHOM
COBOKYITHOCTHU

Crnyuqaiinble
6 BEJINYNHBI U 14 1

pacnpeneneHus

OBIIEE KOJIMYECTBO
YACOB I10 34 2 0
[TPOTPAMME




11 KJIACC

No HaumenoBanue
n/ pa3aeyioB M TeM
n NPOrpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpoJ/bHBI
o e padoThI

IIpakTH4eckn
e paboThbI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypchbl

3aKkoH 0OJBIIUX
qucen

DJIEMEHTHI
2 MaTeMaTU4EeCKON
CTATUCTUKU

HenpepsiBHble
CIy4aliHbIE
BEJTMYMHBI

3 (pactipeneneHust)
, TOKa3aTeiabHOe
1 HOpMaJbHOE
pacnpeeneHus

Pacnpenenenune
[Iyaccona

CBs3b MEXIY
5 CITyJaitHBIMH
BEITUYMHAMHU

O06o00611IEHNE U
6 CUCTEMATH3ALNAA

3HAaHUN

11 1

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34 1







IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTAaTHCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.2 OnepupoBaTh MNOHATHSAMH: CpeAHEe apudmeTrhyeckoe, MeUaHa,
HauOoJbllIee, HAUMEHbIIee 3HaU€HNE, pa3Max MacCHUBa YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATHAMU: CIy4alHbINA AIKCIEPUMEHT (OIBIT) U CIly4yaliHOE
coObITHE, 3JIEMEHTApHOE COOBITHE (AJIEMEHTAapHBI HCXOJ) CIIy4aHOTO
6.3 OTbITa; HAXOIUTh BEPOSITHOCTH B ONbITaX C PAaBHOBO3MOXKHBIMU
CIIy4allHbIMHU COOBITUSIMU, HAXOUTh U CPAaBHUBATH BEPOSATHOCTH COOBITHIM
B M3YYEHHBIX CITyYalHBIX SKCTIEpUMEHTaX
Haxomuts u dopmynupoBaTh COOBITHS: HepecedeHrne U OO0beTUHEHHE
6.4 JTAHHBIX COOBITHM, COOBITHE, MPOTHBOIIOJIOKHOE JIaHHOMY COOBITHIO;
' MOJb30BAThCSl  aUarpaMMamMu  OJilepa ©u  GOPMYJION  CIOKECHHS
BEPOATHOCTEH MPU pEeLICHUHN 3a1a4
OnepupoBaTb MOHATHSMHU: YCIOBHAas BEpPOSTHOCTb, HE3aBUCHMBIE
6.5 COOBITHS;, HAXOAUTh BEPOSTHOCTH C TMOMOIIBIO TPAaBUIa YMHOXEHHUS, C
MIOMOIIIBIO JIEpeBa CIy4aifHOrO OIbITa
6.6 [IpuMeHsATP KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMH: UCIIBITAHHE, HE3ABUCUMBbIE UCIIBITAHUSA, CEPUS
6.7 UCIMBITAHUH, yCIIeX M HeyAadya; HaXOJUTh BEPOATHOCTU COOBITUI B CEpUU
' HE3aBUCHMBIX HCIBITAHUHA JI0 MEPBOI0 yCHeXa, HaXOIUTh BEPOSTHOCTU
coOBITHH B cepuu UCTbITaHUK bepryn
6.8 OnepupoBaTb MOHATUSAMHU: CilydaiiHas BEJIMYMHA, pacHpeieseHue
' BEPOSATHOCTEH, Anarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJbTara
5 Teopust BeposATHOCTEN U CTaTHCTUKA
51 CpaBHMBAaTh  BEpOSATHOCTH  3HAYEHMH  CIydyallHOW  BEIMYHMHBIIO

pacnupeaACIICHUIO UJIK C IOMOIIBIO AUarpaMm




OnepupoBaTb MOHATHEM MAaTEMAaTUYECKOTO OKHUIAHUS, TPUBOAUTH
IIPUMEPBI TOT0, KaK IPUMEHSAETCS MaTEMATUYECKOE 0)KMIaHUE CITyJaiiHOM

5.2 BCIIMYUHBI, HaxXoauThb MaTEMAaTHYICCKOC OXHnaaHue 110 AJaHHOMY
pacnpeeseHUI0

5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIINX YHCETT

5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpECIICHUN




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpenacraBnenne gaHHBIX C TOMOMmBbIO Tabmui u  auarpamm. CpenHee
apudmeTnueckoe, MeauWaHa, HaWOOJbIIEe W HAWMCHBIEE 3HAYCHHS, pa3Max,
JUCTICPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CnyvaiiHple SKCHEpUMEHTHI (OMBITHI) U CilydaliHble COOBITHS. OJIeMEHTapHbIE
coObITsa (MCX0bl). BeposATHOCTH CilydaifHOTO COOBITHS. BIWM30CTh YacTOTHIU
BEPOSITHOCTH cOOBbITUH. CiydailHble OIBITHI C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH. BepoaTHOCTH COOBITHIA B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
COOBITHAMHU

6.3

Oneparuun  HajJ COOBITHSMH: TIepeceueHue, OOBEAMHEHUE, TPOTHBOIOJIOKHBIC
coObITus. uarpammsl Diinepa. opmyrna ciaokeHus: BEpOATHOCTEH

6.4

VYcnoBHas  BEpOATHOCTb. YMHOXKEHHME BEpOSITHOCTEW. /[lepeBo  cirydailHOTO
skcriepuMenTa. dopmyna mosHO#M BeposiTHOCTH. HezaBucrumMpbie cCOOBITHS

6.5

Kombunaropnoe mpaBuno ymHoxeHus. IlepecranoBkn u (daktopuan. Ywmcio
couerannii. Tpeyronpauk [lackamsa. @opmyna bunoma HeroToHa

6.6

bunapublii ciydaiiHBId ONBIT (MCTBITAaHWE), yCcHeX MW Heydada. HeszaBucumblie
ucnbiTanua. Cepusi HE3aBUCUMBIX HCHOBITAaHUN 110 mnepBoro ycnexa. Cepus
HEe3aBUCHUMBIX UCTIbITaHul bepHyin

6.7

Cnyuaiinas BenuunHa. Pacnpenenenue BeposTHocTel. /lnarpamma pacrnpeneseHusl.
[Ipumeps! pactipenienieHnii, B TOM YHCIie TeOMETPUIECKOer OMHOMUAIBHOE

11 KJIACC

Kox

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUSA

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEepUCTUKM CIy4YalHbBIX BEIMYMH: MaTeMaTHYeCKOe OKUIAHUE,
JMCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHE. [IpumMepsl npuMeHEeHNsT MaTEMaTHYECKOTO
O’KHJaHMs, B TOM YHCJE B 33Jadax U3 MOBCEAHEBHOW >KM3HU. MaremMaTH4ecKkoe
OKU/laHue OMHApHOM CiydaiiHOI BeIMUYMHBI. MaTeMaTHuecKoe 0XKHJIaHHE CYMMBbI
CIIydaliHbIX BEJIMYMH. MaTreMaTH4ecKoe 0’KUJIaHUE U IUCIIEPCHUSI TE€OMETPHUUECKOTO
1 OMHOMMAJIBHOTO pacIpe/ieIeH

5.2

3akoH OOJBIINX YHCET M €ro poJib B HayKe, MpUpoje u oomecTBe. BeIOOpouHbIi
METOJ] UCCJIE0OBAHUN




5.3

IIpuMepsl  HempepsIBHBIX — ClydalHbIX BeauduH. lloHsatue o ImIoTHOCTH
pacnpeneneHus. 3aaayu, IpUBOJAIINE K HOPMAJIbHOMY pacipeaeneHuto. [lonstue
0 HOPMAJILHOM pacCIpeaeICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne Meromamu J10Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, MpPH3HAK, I0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKIACHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXKIACHUA TIIPpU PCIICHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBUIBbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMU: MHOXCECTBO, IMOJMHOXKCCTBO, OIICpAllMMW HaAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHHsI PeaibHBIX IPOIIECCOB U SBICHUHN U MTPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX y4eOHBIX TPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl pPa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUpOBATh IOHATUAMU: HATYpPaAJIbHOC YHCJIO, IEJIO0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTejieM, CTCIICHb C HeﬁCTBHTCHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PpallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HUCIIOJIb30BaThb
IMPU3HAKHU OCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3JInYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMH H J'IOFapI/Iq)MaMI/I, npeo6pasoBaHI/1;1 I[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,

apupmeTHyecKasi porpeccus, reoMeTpruecKas mporpeccusi, 0eCKOHEUHO




yObIBaroIasi ~ TeOMETpHYEcKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMITJIEKCHOTO 4Hcia, popma
3aMcH KOMILIEKCHBIX 4Hces (FreoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpanyeckas); yMeTb HPOU3BOAUTH apu(PMETUUYECKUE JIEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, MPPALMOHAJIBHEBIE,
MOKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMa YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; pelIaTh
YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl C IapaMETpOM; IPUMEHSTH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaibHON )KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HanOoblllee ¥ HaMMEHbIIee 3HAaYeHUs
(GyHKIIMY Ha TPOMEXKYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TepBasi U BTOpas MPOU3BOAHAS (PYHKIMU, T€OMETPUUYECKUI U
(u3nueckuif CMBICII TMPOU3BOJHOM, MepBoOoOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJUTh ACUMMOTOTHI rpaduka (QyHKIUU; yMEHUe
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKIUN, HAXOAUTh YpaBHEHUE KacaTelbHOU K rpaduxy
(GyHKIMHM; yMEHHE HAXOAWUTh IMPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIHIL;
YMEHHME WCIIOIb30BaTh MPOU3BOJHYIO ISl HCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHMHI; CTPOUTH
rpaduKy MHOTOUJICHOB C MCIIOJI30BAHMEM alllapara MaTeMaTH4eCcKOro
aHallM3a; TPHUMEHATHh TPOU3BOIHYIO JIS HAXOXKICHHS HAWITYy4dIIero
pelIeHus] B MPUKIAJHBIX, B TOM YHUCIE COLUATbHO-3KOHOMHUYECKHX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

MOMOIIbI0 MU (EepeHIINATBHBIX YPABHCHHIMA

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTelnbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3yYEHHBIX (YHKUUH, BBIMOIHATH MPEOOpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELIEHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peabHON JKU3HU; BBIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKy PYHKUUN 1715 peIIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHue periaTh TEKCTOBBIE 3a7adqd Pa3HBIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJjaud, MCCIEIOBaTh IMOJYYEHHOE pEeIIeHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJICIM C MCHOJIb30BaHUEM arrmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSMU: cpeiHee apudMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHUE M3BIEKaTh, HHTEPIPETUPOBATD
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U JIEKTPOHHBIX CPEACTB; TpadUUeCKH UCCIIEOBATh COBMECTHBIC
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHIATUSIMU: CllydallHas BEJIUYMHA, paACHpE]eIeHUEe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTe€IbHOTO M HOPMAalIbHOIO pPaclpencieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/a4y; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIINX YHCEd,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YHUCIIO COYETaHWM, YMCIO MepecTaHoBOK; OMHOM HbroTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKa, NpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOINbI0 T'€OMETPUUYECKUX TOHITHH H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamenenunesn, Npu3Ma, OUpamuaa, (urypa U IMOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, I1apa, pa3BEPTKAa NOBEPXHOCTH, CECUYCHMsI KOHYCa M LWIMHAPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYp, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pPa3IMYHBIM TMpPU3HAKaM, BBIIOJHATH HEOOXOJMMBbIE OIMOJHUTEIbHbBIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblEe U NOJOOHBIE (UTYpHI, B TOM YHCJE B MPHPOJIE,
HUCKYCCTBEC, aApPXUTCKTYPEC, HCIIOJIb30BAaTh T'COMCTPUUCCKHUE OTHOIICHUA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
U3 peaJibHOM >KU3HU; YMEHHE BBIYUCISATH N'EOMETPUYECKHE BETUUYHMHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienunena, MUPaMUbl, MPU3MBL, LWIMHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JIOKCHUE BCKTOpa IIO 6a3ncy,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUicHuA 3a4a4vu,
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JAPOOU, IPOLIECHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlefcTBus ¢ apupMeTHUECKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp c¢ uensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJIEM.
. CBolicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHpie YHCTa. ApuUPMETHYECKHE OIepaluud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamu. IlpuOmxk€HHble BBHIYMCICHHS, MpaBWIA OKPYIJICHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 ®yukuuy 1 rpahuKu




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi GyHKIUS C HaTypaJbHBIM M LENbIM Moka3aTenem. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel TpadukoB ¢GyHkiuil. CpoiicTBa (QYHKUHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipon3BoaHbIE 371€MEHTAPHBIX PYHKLINN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHOK€ecTBO, onepaluy HaJl MHOKecTBaMHu. J{narpamMmmsel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIEHUS
7.5 KoopauHats! 1 BEKTOPBI







