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HOACHUTEJBHASA 3AIINCKA

Pabovas mporpamma Mo MareMaTWKe Ha YPOBEHb CPEIHEro OOIIero oOpa3oBaHUS JUIS
oOyyaromuxcst 10 — 11 -x kmaccoB AHO COILl umenu M.IT.CBetiioBoii pa3paboTana B COOTBETCTBUU
¢ TpeOOBaHUSAMU:

. ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit enepanuny;

. npukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yrBep)xaeHUU
(benepanbHOro TOCYAApCTBEHHOIO0 00pa30BaTEILHOTO CTaHJApTa OCHOBHOIO OOIIEro
00pa3zoBaHMs»;

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «O06 yrBepxkaeHun
denepanbHON 00pa30BaTEILHOM MPOTrpaMMBbl OCHOBHOTO O0IIIEr0 00pa3oBaHUs»;

. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yTBepxxaeHUU
[Topsiaka opraHu3anMy U OCYLIECTBICHHUS 00pa30BaTEIbHOM NEATEIBHOCTH 110 OCHOBHBIM
001eo0pa3oBaTeIbHBIM MPOrpaMMaM — 00pPa30BaTEIbHBIM TPOrpaMMaM HAaYaJlbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIero 00pa3oBaHUs»,

. CIT 2.4.3648-20 «CaHuTapHO-3MUEMHUONIOTHYECKHE TpeOOBaHUS K
OpraHu3alsIM BOCIIUTaHHUS U OOyuYeHMsI, OTAbIXa U O3/I0POBJICHUS JeTell U MOJOICKUY,
YTBEPXKICHHBIX IOCTAHOBJIEHUEM INIABHOTO CaHUTAapHOTro Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnueckue HOpPMAaTUBBI U TpPeOOBaHUSA K
oOecnieueHnto Oe3omacHOCTH W (Win) OE3BpPEeIHOCTH JUIsl 4YejoBeka (aKTOPOB CpPEJIb
OOUTaHUS», YTBEP)KICHHBIX MOCTAHOBJICHUEM TJIABHOI'O CaHUTAapHOro Bpaya ot 28.01.2021
Ne 2;

. KOHIICTIIIMY TIPETOJAaBaHMUsI PYCCKOrO SI3bIKa M JMTEPATYpsl B Poccuiickoi
®denepanun, yrBepkaeHHON pacnopsbkeHueM [IpaButenscta ot 09.04.2016 Ne 637-p;

. yuyeOHOTro IUlaHa CpeaHero oOmero o0pa3oBaHUs, YTBEPXKIECHHOTO
npukazom AHO COII umenu W.IL.CetrnoBoit ot 29.08.2025 Ne 52 «O BHeceHuHU
W3MEHEHUH B OCHOBHYIO 00pa30BaTEIbHYIO TPOrpaMMy OCHOBHOTO OOIIIETO 0Opa30BaHUs;

. benepanbHON paboueit mporpaMmsl 10 yueOHOMY MpeaMeTy «MaTeMaTrukay.
Pabouas mporpamMmma OpHEHTHpOBaHa Ha II€JIEBbIE MPUOPUTETHI, CPOPMYIUPOBAHHBIE B

denepanbHOi paboueil mporpamme BocnuTaHus U B paboueit mporpamme Bocnutanuss AHO COIII
nmenn W.I1.CeernoBoi
Vuebublii Kypc «BeposATHOCTD M CTaTUCTHKA» YIrIyOJNEHHOTO YpPOBHS SIBISETCA
MIPOJOJDKEHUEM U PAa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca yriyOiaEHHOTO ypOBHS HAa YPOBHE
cpennero obmero oOpa3oBaHWs. YUeOHBIM Kypc TpeAHa3HaueH s (OPMHUPOBAHUA Y

0o0y4aroluXxcsi CTaTUCTUYECKONW KYJIbTYpPhl W TOHUMAaHHUS pPOJM TEOPUU BEPOSITHOCTEH Kak



MaTeMaTHYeCKOr0 MHCTPYMEHTA Ui M3Y4EHUS CIIydalHBIX COOBITHM, BEJIMYUH M IPOLIECCOB.
IIpu m3yueHnn Kypca oOOraIaroTcsi MpeiCTaBIECHUs 00Y4aroIUXCs O METOAAX HCCIIEIOBaHUS
M3MEHYMBOTO MHpPa, pPa3BHBAETCS MOHUMAaHHWE 3HAYUMOCTH M OOIIHOCTH MaTeMaTUYEeCKHX
METOZOB IIO3HAHUA KAk HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUH.

Conepxanue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpeljieHHE 3HaHWMH, MOJIyYeHHBIX IpU
U3y4eHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs, U Ha pPa3BUTHE NPEJICTABICHUH O
CIIy4alHbIX BEJIMYMHAX U B3aUMOCBA35AX MEKIYy HUMM Ha BaXKHBIX IIPUMEpaX, CIOKETbI KOTOPBIX
MIOYEPITHYTHI U3 OKpYy’Karolero mMupa. B pezynprare y oOydaronmxcst JOIKHO COPMUPOBATHCS
IpeJCcTaBIeHHe O Haubojee yNOTPEOUTENbHBIX M OOIMIMX MaTeMaTUYeCKMX MOAENX,
UCIOJIb3YEMBIX JUIsl ONHUCAHMsSI AHTPONOMETPUYECKMX M JAeMOrpadUyecKux BEJIUYMH,
MOTPEUIHOCTE B pa3iM4yHble poOJa HU3MEPEHUsX, MJIUTEIBbHOCTH O€30TKa3HOW paboThI
TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBIICHHA W TIPOIIECCOB B OOIIECTBE.
VYuebHblil Kypc sBisercs 0a30il A OCBOEHHMsSI BEPOSTHOCTHO- CTATUCTUYECKMX METOJIOB,
HEOOXOAMMBIX CHELUATUCTaM HE TOJIBKO HH)XXEHEPHBIX CIIELHAIbHOCTEH, HO TaKKe COLMAIbHbBIX
U TICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIC OOLIECTBEHHBIC HAYKH B 3HAYMTEIBHOW Mepe
UCIOJIB3YIOT amnmapar aHaiau3a OoNibIIMX JaHHBIX. LleHTpaiabHyl0 uacTh y4yeOHOro Kypca
3aHUMaeT OOCYX/EeHUE 3aKOHa OONbIIMX 4YHcel — (yHIaMEHTaJIbHOIO 3aKOHA MPUPOJH,
MMEIOIIEro MaTeMaTHYeCKyI0 (hOpMaH3alHuIo.

B cooTBeTcTBUUM C yKa3aHHBIMH LIENSIMH B CTPYKTYpe y4eOHOro Kypca

«BeposiTHOCTP M CTaTUCTHKA» Ha YrayOJIEHHOM YpOBHE BBIJIEJIEHBI OCHOBHbBIE
cojiepkarenbHble TUHUM: «CitydaiiHble COOBITUS U BEpOSTHOCTU» M «CiydaiiHble BEJIWYMHBI U
3aKOH OOJIBIINX YUCEI.

[ToMrMMO OCHOBHBIX JIMHHUH B y4eOHBII KypC BKJIIOYEHBI AJIEMEHTHI TEOpHH IrpadoB U
TEOPUH MHOXKECTB, HEOOXOUMBIE JUIsl TTOJIHOLIEHHOTO OCBOEHHS MaTepHalla JaHHOTO y4eOHOro
Kypca 1 CMEXHbBIX MaTeMaTHUECKUX YUE€OHBIX KypCOB.

Conepxxanne nuHuM «CiydaiiHple COOBITHS M BEPOSTHOCTHY» CIY)KUT OCHOBOM JIJIst
dbopMUpOBaHMSI TPEACTABIEHUNH O paclpeieNeHud BEpPOATHOCTEH MEXIy 3HAUCHUSIMHU
CIIy4alHbIX BeIWYMH. BakHyl0 4acThb B 3TOH COAEpPKATEIbHON JUHUU 3aHUMAET H3Yy4ECHHE
TE€OMETPHUECKOT0 W OWHOMMAJIBHOTO pACHpeieiICHU H3HAKOMCTBO C HUX HENPEPbIBHBIMU
aHaJoraMu — I0Ka3aTeJIbHbIM U HOPMaJIbHBIM PACIPEACICHUSIMU.

Templ, CBA3aHHBIE C HENPEPHIBHBIMU CIIYYalHBIMM BEJIMYMHAMU U PaCHpEAcIICHUSIMH,
aKUEHTUPYIOT BHHUMaHHE OOYyYaloIMXCs HAa ONUCAHMM M M3YyYEHHU CIyYalHBIX SBJICHUHA C
MIOMOIIIbI0 HEMpPEpBIBHBIX (YHKIMHA. OCHOBHOE BHHMMAaHHUE YJENSeTCS I0Ka3aTeIbHOMY |
HOPMAaJIbBHOMY pacIpeAcIICHUM.

B yueGHOM Kypce mpenycMaTpuBaeTCsi O3HAKOMHUTEIBHOE H3YUYEHHE CBSA3H MEXKIY



CIy4allHBIMH BEJIMYMHAMH U OIUCAHUE TOM CBS3H C MOMOINBI0 KOI(GGHUIIMEHTa KOPPENIAIUN U
ero BBIOOPOYHOrO aHajgora. OTH DIIEMEHTHI COJCPYKAHUS Ppa3BUBAIOT Temy «Jluarpammbl
paccerBaHUs», HM3YYCHHYIO Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs, ¥ BO MHOTIOM
OINUPAIOTCS Ha CBEJCHUS W3 KYPCOB ajireOpbl U TE€OMETPHUH.

Emgé onuH 35eMeHT coepKaHus, KOTOPbIN MpeiaraeTcss Ha 03HAKOMHUTEIILHOM YPOBHE
— MMOCJIEI0BATEIBbHOCTD CIIyYalHBIX HE3aBUCUMBIX COOBITHIA, HACTYIAIOUINX B €MHHUILY BPEMEHH.
O3HaKOMJICHHE C paclpe/IeiiCHHEM BEPOSTHOCTEH KOJMYECTBA TaKHX COOBITUH HOCHT
Pa3BUBAIOIIMN XapakTep M SABISAETCA aKTyaJbHBIM JUIS Oyaylmmx aOUTYpHEHTOB, MOCTYMAIOIINX
Ha Yyd4eOHbBIC CIEIUATbHOCTH, CBSI3aHHbIC C OOIICCTBEHHBIMU HAyKaMH, IICUXOJIOTHCH W
YIIPaBJICHUEM.

Ha n3ydenue yuebHOro Kypca «BeposATHOCTb UM CTATHUCTHKA» Ha YINIyOJEHHOM YpPOBHE
orBoautcs 68 wacos: B 10 kimacce — 34 vaca (1 yac B Hexeno), B 11 kimacce — 34 gaca (1 yac B

HEJIEIIO).



COJAEPKAHUE OBYYEHUA10 KJIACC

I'pad, cBs3ubIl rpad, myTu B Tpade: nukibl U nenu. CTerneHb (BaJEHTHOCTh) BEPIIUHBI.
I'padbr Ha TTOCKOCTH. [lepeBbs.

CrnyuaitHble 3KCTIEPUMEHTHI (OIBITHI) M CIIYYaiHbIE COOBITHS. DIIEMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTH Ciiy4aiflHOTO cOOBITUS. BIIM30CTh YacTOTHI U BEPOSITHOCTU COOBITHHA.
CrnyyaiiHble ONBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HaJa COOBITUSAMU: TIEPECEUCHHE, O0BEIMHECHUE, MPOTUBOIOIOKHBIC COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEH.

VYcinoBHass ~ BEpOSTHOCTb.  YMHOXKEHME  BeposiTHocTed.  JlepeBo  ciiyyaliHOrO
skcriepuMenTa. @opmyna moiaHoi BepostHocTu. Popmyra baiteca. HezaBucumble coObITHS.

bunaphblii ciayyaiiHbll ONBIT (MCHIBITAHUE), yCIIeX U Heynadya. He3aBucumble UCTIBITAHUS.
Cepus HE3aBUCHMBIX HUCIBITAHWN 10 mepBoro ycmexa. IlepecraHoBku u (akropuan. Yucio
couetanuii. Tpeyronpauk Ilackans. ®opmyna 6mHoma HetoToHa.

Cepust HezaBucuUMBIX wucnblTaHuil bepuymnu. CiydaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyallHBIMU BeluunHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripeieieHuil, B TOM 4Kciie TeOMeTpUIecKoe U OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacmpeneneHue ABYX CilydalHbIX BeJIWYMH. He3aBucumeble ciydyaliHble
BEJIMYUHBI.

MareMatuueckoe OXHUJAaHUE CIydalHOW BedMWuuHbl (pacupeneneHus). [Ipumepsr
MPUMEHEHHUsT MaTeMaTUYeCKOTO OXXHUJaHUs (CTpaxoBaHHe, JioTepes). MaTemaTuueckoe
OXUJaHWe OMHAPHOUM cly4yailHOW BEeTMYMHBI. MaTeMaTH4ecKoe OKUIaHHE CYMMBI CIy4ailHBIX
BEeJMYWH. MaTeMaTH4YeCKOE OKUIAaHUE TEOMETPUUECKOTO U OMHOMHUATILHOTO PaCTIPEICIICHHI.

Jlucniepcusi W CTaHIApTHOE OTKJIOHEHHWE CIIYYallHOW BEIMYHMHBI (pacmpenesieHus).
Jucnepcusi OMHApPHOW CIy4dailHOW BeIMYMHBI. MaTeMaTHuecKoe OKHIaHHWe MPOU3BEIACHUS U
JUCIIEPCHUSl CYMMBI HE3aBUCHUMBIX CIy4YallHBIX BEIUYMH. J(Ucniepcus U cTaHJapTHOE OTKIOHEHUE
OMHOMHUAIBHOTO pachpeneneHus. Jucnepcus M CTaHAAPTHOE OTKIOHEHHE TE€OMETPUYECKOTO

pacrpeeseHusl.



HepasenctBo YeObméBa. Teopema YeOwniméBa. Teopema beprymmn. 3akoH O0JbIINX
yucen. BpiOopouHblii MeTon uccienoBaHuii. BriOopounHble XapaktepucTuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHS 10 BRIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIINX TUNIOTE3 ¢ TTOMOIIIBIO
M3Y4YEHHBIX PaCIIpEACIICHUN.

HenpepsiBable ciydaiinble BenuuuHbl. [Ipumeppl. DyHKIMSA IMIIOTHOCTU BEPOSTHOCTH
pacnpeneneHus. PaBHOMepHOe pacnpelerneHue MW ero CBOWCTBA. 3ajayd, HPUBOAAIIME K
[I0KA3aTeIbHOMY pAaclpeAeieHUI0. 3aJauy, MPUBOJALIME K HOPMAJIbHOMY PpacIpeleIeHHUIO.
OyHKIMS TUIOTHOCTH BEPOSTHOCTH TIOKA3aTEIILHOTO pacrpeneicHus, (QyHKIUS TIOTHOCTU
BEPOSITHOCTH HOPMAJILHOTO pacnpeneneHuss. OyHKIHS IUIOTHOCTH M CBOMCTBA HOPMaJIbHOTO
pacrpeneneHus.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3anayu, MPUBOAAIINE K
pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciydaiiHpix BenuuuH. Kodd@uimeHT IUHEHHOW KOpPPEsIIHH.
CoBMecTHbIC HAOMIOIEHUS ABYX BelIHUMH. BeiOopouHblit koadduument koppensuun. Paznuune
MEXIy JIMHEWHOW CBS3bI0 M NPHUYMHHO- CIEICTBEHHOM CBs3bl0. JIMHENHas perpeccus, MeTox

HaNMMCHBIINX KBAJAPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

«BEPOSITHOCTh M CTATUCTHKA» (YIJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1)rpasaanckoro BoCHHTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MIMK OOYYaAIOMIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHMCKOr0o oOO0IIecTBa, MPEJCTaBICHUE O MaTeMaTHYeCKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MPOLEAYp TPa)kIaHCKOTrO
obmiectBa (BBIOOpPHI, OMPOCHI U JPYroe), yMEHHE B3aMMOCHCTBOBATH C COLUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C X (YHKUIUSIMHU U HA3HAUCHHEM;

2)IaTpHOTHYECKOT0 BOCTIHTAHMS:

c(OPMUPOBAHHOCTh POCCHHCKOW TPakJAaHCKOH WICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY W HACTOAIIEMY POCCUHCKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCUHCKHX MAaTEeMaTMKOB W POCCHMCKONW MaTeMaTU4YeCKOW IKOJIBI,
HCIOJIb30BaHNE ATUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJIOTUSIX, Cepax S3KOHOMUKU;

3)1yX0BHO-HPABCTBEHHOTO BOCIIUTAHHSI:

OCO3HaHME JIyXOBHBIX IIEHHOCTEH pOCCUIICKOrO Hapoja, CPOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, JTUYECKOTO TIOBEJIEHHUS, CBA3aHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTH)KEHUN HAYKU U JeSTEIbHOCThIO YUYEHOIO, OCO3HAHME JIMYHOTO BKJIaJa
B IIOCTPOEHHUE YCTOWYMBOTO Oy IyIIEro;

4)3cTeTHuecKoro BOCIMTAHUS:

ICTETUYECKOE OTHOLIEHWE K MHpY, BKJIIOYas OCTETUKY MaTeMaTHYECKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a/ay, pEUIeHUH, pacCykJIeHHH, BOCIPUUMUYUBOCTh K
MaTEMaTHYECKUM acIEKTaM pa3InYHbIX BUJIOB UCKYCCTBA;

5)¢usuueckoro BocnuTanus:

c(OPMHPOBAHHOCT YMEHMS TNPUMEHSTh MaTeMaTH4YecKHe 3HaHHs B MHTEpecax
3I0pOBOT0 U Oe30macHOro odpasza »KH3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO
(3mopoBoe mnuTaHWE, COANAHCHPOBAHHBIM PEXHUM 3aHATUA M OTAbIXA, peryJsipHas
¢usnyeckass akTHUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHME NPU 3AHATHUSX CIIOPTHBHO-

03JI0POBUTEIILHOU JIEATEIBHOCTHIO;

6)TpynoBoro BocnuTaHUs:



TOTOBHOCTb K TpyAdy, OCO3HAHUC LCHHOCTH pr,IIOJHOGI/IH, HHTCPCC K PA3JIMYHBIM
chepam mpodecCHOHANBHON  JESATETBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u €
NPUJIOKECHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccun u
pEaN30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTb U  CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHIO U

caM000pa30BaHMIO Ha NPOTSHKCHUU BCEU KHU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO

B pCHICHUHU MMPAKTHUYCCKUX 3a/1a4 MaTeMaTH4YeCKOMH HaIpaBJICHHOCTU;

7)3K0/10rH4ecKOro BOCHUTAHMUS:

Cc(OPMHUPOBAHHOCTh HKOJOTMUECKOW KyJbTYphbl, IOHUMAHHUE BIIMSHUS COLUAIIBHO-
HSKOHOMHUYECKUX IPOLECCOB HA COCTOSHHUE MPUPOIHON M COLMAIBLHOW Cpe/ibl, OCO3HAHUE
r100aJIbHOTO  XapakTepa JSKOJIOTMYECKMX Ipo0ieM, OpHUEHTaluuss Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAaHUM [uId pelleHus 3a7ad B 00JacTH  OKpYKaroLled cpensl,
IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKHM MX BO3MOXKHBIX IOCIEJICTBUH I OKpYXKarolen
cpensbl;

8)uennocTu Hay4HOI0 MO3HAHMS:

C(pOPMUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd W OOILIECTBEHHOW MNPaKTHUKH, MOHUMAaHHE MaTeMaTH4YEeCKON HaykKH Kak
cepbl 4eI0BEYECKON MEATEIBHOCTH, JTAalloOB €€ Pa3sBUTUA M 3HAYMMOCTH Ui Pa3BUTUSA
LUMBUJIN3ALMU, OBJAJCHHUE SA3BIKOM MaTEeMaTHKH U MaTeMaTUYeCKOM KyJIbTypoill Kak
CPEACTBOM IO3HAHHUSI MHPa, FTOTOBHOCTb OCYIIECTBIIATH NMPOEKTHYIO U UCCIIEA0BATENBCKYIO

ACATCIIbBHOCTb HHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHBIE YHHBepcajbHble Yy4eOHble JeiicTBUA ba3oBble Jioruveckue
AencTBUA:

BBISIBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTHUYECKUX 0OBEKTOB,
MOHATUM, OTHOUICHUM MeXAYy MOHATHAMH, (QOPMYIUPOBATh OMNpPEIEICHUsS TOHATHIA,
YCTaHABIIMBATh CYLIECTBEHHBIH MPU3HAK KiIaccU(UKAIUMU, OCHOBAaHUS A 00OOIIEHUS U
CPaBHEHUs, KpPUTEPUH IIPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (hOPMYIHPOBATh M MPe0OPa30BbIBATh CYXKICHUS: yTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €MUHUYHBIE, YACTHBIE M OOLINE, YCIOBHBIE;

BBIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEYHUS B

¢akTax, 1aHHBIX, HAOMIONEHUSAX M YTBEP)KICHHSX, MpEAjaraTb KpUTEPUH JUIS BbISBICHUS



3aKOHOMEPHOCTEH U TPOTHUBOPEUHI;

JIeJ1aTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITENIbHO  JIOKA3aTelbCTBA MaTEMaTHYECKUX YTBEP)KICHUMN
(mpsiMble W OT NPOTHBHOIO), BBICTPAWBATh AaPryMEHTAllMI0, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBObL;

BBIOMpATh crocod pemnieHus y4eOHOW 3aha4yu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOASIIUN € YYETOM CaMOCTOSITENIBHO BbIACIECHHBIX
KPUTEPHEB).

Ba3oBble ucciegoBarenbcKue AeiicTBUSA:

UCIIOJIb30BAaTh  BONPOCHl KAk  HMCCIIEOBATENbCKMM  HMHCTPYMEHT  IIO3HaHMS,
(dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIME MPOTUBOpPEUHEe, NPOoOJIeMy, YCTaHABIMBATH
HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATHCBOIO MMO3ULINI0, MHEHHUE;

IIPOBOJUTH CAaMOCTOSITEJIBHO CIIAHUPOBAHHBIM 3KCHEPUMEHT, MCCIEI0BAaHUE IIO0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, sIBICHUS, MPOoIlecca, BhISIBICHUIO
3aBUCUMOCTEHN MeXly 00BbEKTaMH, SIBICHUSMHU, TIPOLIECCAMU;

CaMOCTOATENbHO  (OPMYIHpPOBAaTH O0OOIIEHUS ¥ BBIBOJALI IO pe3yjibTaTaM
MPOBEAEHHOTO0 HAOIIOJEHMSI, MCCIEI0BaHUs, OIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIIECHHMIA;

IIPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTUE IIpollecca, a TakKe  BbIABUIATH
IIPEIIOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nngopmanmeii:

BBISBJIATH A€(PUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETA Ha BOIIPOC U
JUIS pellieHus 3a/1auH;

BBIOMpaTh WH(OPMALMI0O W3 MCTOYHUKOB Pa3NIUYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTeMAaTHU3UpPOBaTh W HMHTEPIPETUPOBATH HHPOPMAIUIO Pa3NUYHBIX BUIOB H (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYypUpOBaTh HMHGOpMAIUIO, TMpPEACTaBIATh €€ B pa3iIuyHbIXx (opmax,
WJUTIOCTPUPOBATH TpapUIECKH;

OLIEHUBATh HAJEKHOCTh HH(POPMALMU IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe JeilcTBUS
Oo0menue:

BOCIIPUHMMATh U (HOPMYyIHPOBATh CYXICHHS B COOTBETCTBUU C YCIOBHSIMU U



LEeJIIMU  OOILLEHMS], SICHO, TOYHO, I'PAaMOTHO BBIpakaThb CBOKO TOUYKY 3pEHHS] B YCTHBIX U
IIACbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHMs II0 XOJIy PEIICHMS 3aJadd, KOMMEHTHPOBAThb
IIOJIyYEHHBIN pe3yibTarT;

B XxoJe O0OCyXIEeHHs 3aJaBaTh BOIPOCHl [0 CYILECTBY OOCYXJIaeMOH TEMBI,
npoOJeMbl, peuraeMoi 3adaud, BBICKA3bIBaTh WJEU, HAlEJICHHbIE HAa IIOUCK PELICHHS,
COIIOCTABJIATH CBOM CYXJEHUS C CY)KJIEHUSMHU JIPYIrUX YYaCTHUKOB JUaJIOra, 0OHApYyKHUBATh
pa3nuymre U CXOJCTBO MO3MIMKA, B KOPPEKTHOH popme dopmMynnpoBaTh pa3HOTIAcHs, CBOU
BO3pa)KCHHUS;

IIPENCTABIATh PE3yNbTaThl pELICHHUs 3aJadd, SKCIEPUMEHTa, MCCIEN0BaHus,
MIPOEKTa, CaMOCTOSATENBHO BHIOMPATh (pOpMAT BBICTYILIEHUS C YYETOM 3a/1a4 IPEe3eHTALUU U

0CcOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHHBepcalbHbIe Y4eOHbIe AelicTBUSA

Camoopranusauus:

COCTABIIATH TUIAH, AITOPUTM PEIICHHS 331a4H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4E€TOM
UMEIOIIUXCS ~ PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEW, apryMeHTHpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTEIEKT:

BNIaJIETh HAaBBIKAMHM TIO3HABATENbHOM peQieKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUM W  MBICIUTENBHBIX MPOIECCOB, WX pPE3yabTaToOB, BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIECCa U pe3yIbTaTa PEICHUS MAaTeMaTHIeCKOH 3a/1auu;

MPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IIPH PEIICHUH 33]1a49H, BHOCHTH
KOPPEKTHUBBl B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, IAaHHBIX, HaWJECHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yibTaTa IEIH M YCIOBHSAM, OOBSCHATH NPHIUHBI
TOCTIDKEHUS] WIIM HENOCTIKEHHS PEe3yJIbTaTOB JEATEIBHOCTH, HAXOIUTh ONIMOKY, aBaTh
OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MMOHUMATh U WCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHON pabOTHI
NP pelieHNH Y4eOHBIX 3a/1a4, IPUHUMATh 11eJh COBMECTHOU AESITeTbHOCTH, TIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacIpeIessaTh BUIbI padoT, JOTOBAPUBATHCS, 0OCYKIATh
MPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNNOBBLIX (hopmax paboThl (00CyxkIeHus, 0OMEH MHEHHUH,

«MO3TOBBIE IITYPMBI» M UHBIC), BHIIOIHATH CBOIO YaCTh PabOThl M KOOPIAUHHUPOBATH



CBOM JICKCTBUS C APYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITHIA

MPOAYKT 10 KPUTEPUSM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kJy1acca o0y4aromuiicst Hay4uTCs:

CBOOOJHO OINEPHUPOBATH MOHATHAMU: Tpad, IUIOCKUH rpad, CBs3HBIA rpad, myTs B
rpade, Lenb, LUK, JePEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4aifHOIO HIKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH HMOHATUSAMM: CIy4YalHBIH SKCHEPUMEHT (OIBIT), cilyyaiiHoe
COOBITHE, 3JIEMEHTApHOE CIy4YailHOe COOBITHE (PJIEMEHTApHBIA MCXOM) CIYYaillHOTO OIIBITA,
HaXOJUTb BEPOATHOCTH COOBITUH B OMNbITAX C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU
COOBITHSIMH;

HaxoAuTh W (QOpPMYyIUpOBaTh COOBITHS: IEepeceueHue, OOBEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHBOIOJIOXXHOE JaHHOMY, HCIIOJNB30BaTh IUarpamMMsl Diinepa,
KOOpJAMHATHYIO MpSMYIO JJsi pelIeHus 3ajad, I0JIb30BaThCsl (OPMYJION CIIOKEHHUS
BEPOSTHOCTEH JIs1 BEPOSITHOCTEN IBYX M TPEX CIy4alHbIX COOBITHIA;

ONEpUPOBATh IOHATUSMHU: YCJIOBHAs BEPOATHOCTb, YMHOXXEHUE BEPOSITHOCTEM,
HE3aBHCHUMBbIE COOBITHS, JEPEBO CIY4YallHOrO SKCIEpUMEHTa, HAaXOJIUTh BEPOATHOCTH
COOBITUH C TMOMOIIBIO TMpaBUIa YMHOXKEHHS, J€peBa CIy4yalHOrO OIbITA, HCIOJIb30BATh
¢dbopMyny mMonHOM BeposTHOCTH, (GopMyny baileca mpu pemeHun 3agad, ONPEAEATh
HE3aBUCHUMOCTb COOBITHH 1O (pOpMYIIe U 10 OpraHU3alMy CIIy4aifHOro SKCIepUMEHTa;

IPUMEHATh M3y4eHHblE KOMOMHATOpHBIE (OPMYJIBI Ui MEPEUUCICHUS SJIEMEHTOB
MHOKECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4alHOTO OIBITA, PEUIeHHs 3aJad 10 TEOPHUH
BEPOSITHOCTEM;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: OMHAPHBIN CIydallHBIA ONBIT (HCIIBITAHUE),
yCleX M HeyJada, HE3aBUCHUMBIE HCIBITAHUS, CEPUSl UCIBITAHUN, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpPUM HCIBITAHUNA JIO MEpPBOro ycrexa, B cepuH HuchbITaHuil bepnymiu, B
OTIBITE, CBS3aHHOM CO CIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OMNEpUPOBaTh MOHATHUSAMH: CiIydyaiiHas BeJNIWYHMHA, paclpeaeeHue
BEPOSTHOCTEH,  JAuMarpamMma  pacrpelelieHusi, OuHapHas  ciydaiiHas  BEJIMYMHA,
reoMeTpHuecKkoe, OMHOMUAIBHOE pacIipeielIeHueE.

K xoniy 11 kiacca o0yJaromuicss HAyIuTCs:
OIIEpUPOBATh MOHATHUAMHU: COBMECTHOE PACIpPEIEICHHUE IBYX CIy4alHBIX BEJIWYHH,

HCIIOJIB30BaTh TaGHI/IL[y COBMCCTHOI'O pacipCACICHUA [IBYX CJ'Iy‘I&fIHBIX BCINYUH 1A



BBIJICJICHHS PACIIPEACIICHUS KaKO0M BEJIMYMHBI, ONPEICICHHS HE3aBUCUMOCTH CIIy4ailHbIX
BEJINYUH;

CBOOOJIHO OMNEpUPOBATH IOHATUEM MATEeMaTHYECKOTO OXHIAHHUS ~CIIydalHOU
BEJIMYUHBI (pacrpeneieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOTO OXUAAHUS MpH
pelleHny  3a7ady, BBIYMCIATH  MAaTeMaTHYeCKOe  OXUJAaHME  OWHOMHUANIBHOIO U
Tre€OMETPUUYECKOTO PaCIPEICICHHUI;

CBOOOZIHO OIEpPUPOBATh IOHATUSAMHU: JUCIEPCHUs, CTAHAAPTHOE OTKIOHEHHE
CIIy4yalHOM BEJIMYMHBI, TPUMEHSITh CBOMCTBA JHWCHEPCUU  CIYYaWHOM  BEJIUYUHBI
(pactpenenenus) Ipyu PEelIeHUU 3a]a4, BHIYUCIATH AUCIIEPCHIO M CTAaHAAPTHOE OTKIOHEHHE
reOMETPUUYECKOTO U OMHOMUAIIBHOTO PaCpEeeIICHUI;

BBIYHCIIATh BBEIOOPOYHBIC XapaKTEPUCTHUKUA 10 JAaHHOW BBIOOPKE M OICHUBATH
XapaKTePUCTHKU T€HEPAIbHON COBOKYMHOCTH JAHHBIX MO BHIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSTHOCTU COOBITHM W MPOBEPATH MPOCTEHIINE CTATUCTUYECKUE THUIIOTE3HI,

IOJIB3YACH U3YUYCHHBIMU PACIIPCACIICHUAMMU.



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
Tt IIpoBepsiembie NpeiMeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
00pa3oBaTeJbHOI POrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 UuTtath U CTPOUTH TAOJIULIBI U JUATPaAMMBbl
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
HauOoJibllIee, HAMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YUCIIOBBIX JIaHHBIX
OnepupoBaTh HOHATHAMM: CIy4alHbIM AKCIEPUMEHT (OMBIT) U Cly4aiHoe
coObITHE, 3JIEMEHTApHOE COOBbITHE (JIEMEHTAPHBIM HCXOJ) CIy4allHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PaBHOBO3MO>KHBIMHU
CIIy4aifHBIMU COOBITHSIMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
W3YYEHHBIX CIy4YalHbIX dKCIIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh COOBITHS: IepecedeHne H OObeAUHEHHE
6.4 JNAHHBIX COOBITHH, COOBITHE, NPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' HOJIB30BaThCS AMarpaMMaMu Diiepa 1 GOpMyIIoi ClIOKEHHs BEpOATHOCTEH
IIPU pEIIeHUH 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C IMOMOLIBIO IMPaBWJIa YMHOXEHHS, C IIOMOIIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABHJIO YMHOXKEHUS TP PEIISHUH 3a/1a4
OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3ABHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
HE3aBHCHMBIX HCIBITAHUN JO IEpPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coObITHI B cepuu uctibiTanuit bepuymnnu
6.8 OHepI/IPOBaTI: MOHATUSMU:  Clly4aiiHass  BEJIMYMHA, paclpesesieHue
BEPOATHOCTEN, AMarpaMma paclpeaesieHus
11 KJIACC
Kon .
TR DT IIpoBepsiembie NpeIMeTHbIe Pesy.IbTaThbl 0CBOEHUs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYUHBIIIO
pacnpeaeseHUIO WK C TOMOUIbIO AMAarpaMM
OnepupoBaTb MNOHATHEM MaTEMAaTUYECKOTO  OXKHMJAHUSA, IPUBOJIUTH
59 IIPUMEPBI TOTO, KaK IMPHUMEHSAETCS MATEMaTUYECKOE OXKUAAHHUE CIIy4alHON

BCJINYHHBI, HaXO0aUuThb MaTeMaTu4deCKoOeC OXKXnaaHue 10 JaHHOMY
pacrpeesieHIIo




5.3

HNmeTts MpEaACTaBJICHHUE O 3aKOHE OOJIBIINX YHCEN

5.4

NmeTtn MMPEACTAaBICHUEC O HOpMaJIbHOM paclpCaCICHUN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Koxa
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBneHye TaHHBIX ¢ MOMOIILI0 Ta0wI U auarpamMm. CpeaHee apudmMeTndecKkoe,
MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAYeHUs, pa3Max, JAUCIEPCHUsl U CTaHJapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOro cOOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIME COOBITUSIMU

Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, MPOTHBOMOIOKHBIC
coObItus. uarpammsl Diinepa. opmyra caoKeHus: BEposSTHOCTEH

6.4

6.5

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHHME  BEpoOsTHOCTeH. JlepeBo  ciydaiiHOro
skcriepuMenTa. @opmysia nojHo#M BeposTHOCTU. HezaBucumeblie cOOBITHS
KombOunatoproe mpaBmio ymHOXeHusi. IlepecranoBkun wu  (akropuan. Ywucno
coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HeloToHa

6.6

bunapHuplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUI 10 mepBoro ycmexa. Cepusd
HE3aBUCUMBIX UCIIbITAaHUN bepHyuun

6.7

Cnyuaiinas BenuuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
[Ipumeps! pactpenieneHnii, B TOM 4YHCIie TEOMETPUIECKOEH OMHOMHUAIbHOE

11 KJIACC

Kon

5.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

UucnoBble XapaKTEpUCTHKU CIy4alHBIX BEJIMYMH: MaTeMaTHYecKoe OKHUJaHUE,
JUCTepcusl M CTaHAApTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTeEMaTHYECKOIO
OXKUJaHMsS, B TOM 4HCIE B 3aJadyax M3 IMOBCEJIHEBHOM XH3HU. MareMaTuieckoe
OXKHJlaHue OMHApHOH cilyyailHON BenMuMHBI. MaremMaTHyecKkoe OXHJIAHHE CYMMBI
CIIy4aliHbIX BeIMYMH. MaTeMaTu4yeckoe 0KHIaHue U JUCTIePCUsi TEOMETPUUECKOT0 U
OMHOMMAJIBHOTO paclpeieleHuit

5.2

3akoH OONBIIMX YHCENT M €ro Poib B HaykKe, MpHpojae U olIiecTBe. BrIOOpOUHBIi
METOJI CCIICNIOBAaHNHI

5.3

[Ipumepsl  HENMpEpBIBHBIX  CIy4YalHbIX  BeIWYWH. [loHsATHE O  IUJIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOpPMaJIbHOM paclpeiesieHuu




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpOBaTh U ONEPUPOBATh MOHATUAMHU: OMpPEIEICHUE,
akcuoma, TeopeMa, CJIEACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKIUU;
IMPOBOAUTL AOKA3aTCIIbHBIC pAaCCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OICpallM HAJ MHOXKCCTBAMMU,
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OMmrucCaHusd p€ajibHbIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIONB30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMenue onepupoBarh MOHATUSAMH: HATypAJIbHOE YHCIO, LEI0E€ YHCIIO,
CTEMNEHb C LIEeJIBIM MOKa3aTeJIeM, KOPEHb HaTypallbHOW CTENEHH, CTETIEHb C
parMoOHAIBHBIM TOKA3aTeeM, CTETICHb C JIEUCTBUTEIBHBIM IMOKA3aTEIeM,
jgorapudmM YMCHA, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PalMOHAIBHOE 4YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJIbHbIX, LEJIbIX, pPAIMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCEN; YMEHUE UCIIOIh30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 001NN
JIeNUTeNh W HauMEHblee oOliee KpaTHoe, anropuT™m EBkimuma mpu
pEUIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3WIIMOHHBIMU CUCTEMAMH
CUHCIICHUS; YMEHUE BHITIONHAThH BRIUMCIICHUE 3HAUYCHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
pAalMOHAIBHBIX ~ BBIPAKEHUW; yMEHUE  ONEPUPOBATh  MOHSATUAMM:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMeTpuiCCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYecKas IPOTPecCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(DMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMILIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpefenauTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OIICPpUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTECM; YMCHHUC PpCHIaATb YpPAaBHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATUAMH: (DYHKIUS, 4YETHOCTh (DYHKIUH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢bu3nyecKuit CMBICII TPOU3BOAHOM, TNEpBOOOpa3Has, ONpeIeIEHHbIN
UHTETpal; YMEHHME HaXOAWUThb ACHUMITOTHI Tpaduka (QYHKIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMN, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMHM; YMEHHE HaxOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHaiu3a; MPUMEHATb MPOU3BOJHYIO U1 HAXOXJIEHUS HaWIydIlero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOI0O MOACIUPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QYHKIUHN, oOpaTHas GyHKINS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
jgorapumuueckasi (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MPH
pelIeHur 33j7a4 M3 APYIHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH;, BBIpaXaTh (OpPMyTaMHd 3aBHCHUMOCTH MEXKIY BEINYMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJIEIUPOBATh
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAabOpa; yMEHHE WU3BJIEKaThb, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEICTAaBICHHYIO B Ta0JMIaX, HAa Juarpammax, rpadukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabauIl W JAuarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUUecKux
METO/I0B M IEKTPOHHBIX CPEJCTB; rpa)uuecKy HCCIe0BaTh COBMECTHBIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIIBI  CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly IMOJIHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTeMaTHYECKOe OXKHJaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIIUX YHCEI, METOJbI BRIOOPOYHBIX
UCCIIC/IOBAHMI;, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPHPETHUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yTJja, IJIOCKUN YroJl, IBYIPaHHbIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM N0 IUIOCKOCTH, PACCTOSHHE MEXKIAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaThb IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILCHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, chepa, miomans cdepsl, MIOMATb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCEYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKA, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMynupoBaTh onpeaeneHus U3ydaemMbIx (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe  onepupoBaTh HOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, TMIIOMAgh, OOBEM, IUIOMIATh TOBEPXHOCTH), HUCIOJIb3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHNC 00BEMOB HOI[06HBIX (bI/Il"yp
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCEKTOPHOC IIPOM3BCACHUC, YIoll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHBIfI u KOOp,Z[I/IHaTHLII\/'I METO
JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB
YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4i,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUH TPUPOJHBIX H O6HIGCTBCHHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUEC pacClio3HaBaTb IPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kox IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Yucna v BEIYHACICHUS

11 Harypanbhblie u nenble yncna. [Ipu3Haku 1eIMMOCTH IETBIX YHCel

12 Panmonanbupie umcna. OOBIKHOBEHHBIE U JECATHYHBIC JpOOHM, IPOLEHTEHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM Ioka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucina. JlecATHUHBIE U HATYPAJIbHBIE JIOTapUPMBI

HevictButenbHple  4Yucina. ApuMmeTHdyecKkue omnepanud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnmxéHHble BRIYMCICHUS, TPaBUIa OKPYTJICHUs, IPUKKUIKA U OLEHKa
pe3yibTaTa BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS

2.5 [lenbie 1 QPOOHO-pAIHOHAIBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHIA 1 HCPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 DyHKINUK U TpaPUKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (QYHKIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI
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