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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTHUKa» YIIIyOJEHHOTO YpPOBHS SIBIISETCA
MPOJOIHKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO Y4eOHOTO Kypca yriiyOI€HHOTO YPOBHS
Ha ypOBHE cpenHero oobmiero oOpa3zoBaHHs. YUeOHBIH Kypc NpeaHa3HA4YeH s
(dopMupoBaHUsa y 00YyYarOMIMXCS CTaTUCTHUYECKON KYJIbTYpPbl U TMOHUMAHUS POIHU
TEOPUU BEPOSTHOCTEH Kak MaTEMaTHMYECKOrO0 MHCTPYMEHTa Uil HU3YyYEHUs
CIIy4aliHbIX COOBITHH, BEJIMYUH U IpoueccoB. [Ipu n3ydennn kypca oOoramarorcs
MPEACTABICHHUS] OOY4YalIIUXCd O METOJaX HMCCIEJOBAaHUS W3MEHYHMBOTO MHpA,
pa3BUBaeTCsd NOHUMAHUE 3HAYMMOCTH K OOIIHOCTH MATEMATHYECKHMX METO/IOB
NO3HAHUSA KAaK HEOThEMJIEMOHM YacTM COBPEMEHHOI'O €CTECTBEHHO-HAYyYHOI'O
MUPOBO33PEHHUS.

CopepxaHue yuyeOHOro Kypca HalpaBJI€HO Ha 3aKpEIUICHHE 3HaHWM, MOJyYEHHBIX
pyU U3YyYEHUH Kypca Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHUs, U Ha Pa3BUTHE
MPEACTABICHUM O CITy4YalHbIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIYy HUMHU HA BaJKHBIX
IpUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPY’KaIOIIEro mupa. B pesynbrare y
oOyyarolmuxcst  JTOJDKHO  copMHpoBaThCsl  NpPEACTaBI€HHE O  Hauboiee
YyIOTPEOUTENbHBIX U OOLIMX MaTeMaTHYECKHX MOJENAX, HCIOJIb3YEMbIX IS
OMKCAHUSI aHTPOIIOMETPUUECKUX U JeMOrpapuuecKuX BEJIMYWH, NOTPEIIHOCTEN B
paszuyHbIe poAa M3MEPEHMSIX, IIUTENbHOCTH O€30TKa3HOM padOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIIECCOB B 00IIECTBE. YUeOHbIN
Kypc sBisieTcsi 0a3oM 1 OCBOEHHS BEPOSTHOCTHO-CTaTUCTHUUECKHX METOOB,
HEOOXOMMBIX CIIEHUAIUCTaM HE TOJbKO MH)KEHEPHBIX CIEHUATbHOCTEH, HO TaKXKe
COLIMAJIBHBIX U MICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKU B
3HAYUTEITLHON MEpE UCIIONB3YIOT alllapaT aHajiu3a O0JIbIINX JaHHbIX. [leHTpabHyI0
JacTh y4YeOHOro Kypca 3aHUMaeT OOCYXKJICHHE 3aKoHa OOJBIIMX 4YHCENl —
(yHIaMEeHTaIbHOT O 3aKOHA TPUPO/IbI, UMEIOIIETO MAaTEMAaTHYECKYI0 (hOpMaTU3aLIHUIO.
B cooTBercTBUM C yKa3aHHBIMU LEISIMA B CTPYKType YydeOHOTO Kypca
«BeposiTHOCTh M CTAaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIC
conepxkatenbHble TUHUM: «CiyyaiiHble cOOBITUS U BeposiTHOCTH» U «CiyuailiHble
BEJIMYHMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMUMO OCHOBHBIX JIMHUW B Y4EOHBIN KypC BKJIFOUEHBI DJIEMEHTHI TEOPUHU IpadoB U
TEOPUHU MHOXKECTB, HEOOXOAMMBIE JIJIS TOJIHOLIEHHOT'O OCBOEHUS MaTepHralia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MAaTEMAaTUYECKUX YUEOHBIX KypCOB.

Conepxxanue nuHun «CiyyaliHble COOBITHSI M BEPOSITHOCTUY» CIIYKUT OCHOBOMW JIJist
GbopMHpOBaHUA TPEACTABICHUA O paCHpPENCICHUU BEPOATHOCTEH  MEXIy
3HAQYEHUSIMU CIIy4alHBIX BEIMYMH. Ba)KHYIO 4acTh B 3TOM COAEPIKATEIBHOU JIMHUN
3aHUMaeT M3y4YeHHE TE€OMETPUYECKOTO W OWHOMHAIBHOTO paclpeiesieHud u



3HAKOMCTBO C HMX HENPEPBhIBHBIMH aHAJIOraMU — I0KAa3aTeIbHbIM U HOPMAJIbHBIM
pacrpeeIeHUsMU.

Tewmpl, CBSI3aHHBIE C HEPEPBIBHBIMU CIIyYaiiHBIMU BEJIMYMHAMHU U PACIIPEACICHUSIMH,
AKLIEHTHUPYIOT BHUMaHHE OOYYAIOIIMXCS HAa OMNHCAHUM U W3YYEHUHU CIyYalHbBIX
SBJICHUM C TOMOIIBIO HENPEphIBHBIX (YHKIUNA. OCHOBHOE BHUMAaHHUE YIEISIETCS
MO0Ka3aTeIbHOMY U HOPMAJIbHOMY PacHpeIeICHUSIM.

B yueOHOM Kypce mperycMaTpUBAETCsl O3HAKOMUTEIBHOE M3YUEHHUE CBSI3U MEXKITY
CIIy4alilHBIMH BEJMYMHAMHU U ONMHUCAHHE ATOW CBS3M C MOMOIIbIO Kod(dduimeHnrta
KOPpPEJSILIMA U €r0 BBIOOPOYHOIO aHaJora. JTU AJIEMEHTBI COACPKAHUS PA3BUBAIOT
TeMy «J/luarpamMmbl pacceuMBaHMs», W3YYEHHYI0 Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, © BO MHOIOM ONHPAIOTCS Ha CBEICHUS U3 KypCcOB auredOpbl U
Tr€OMETPUHU.

Emé omun sneMeHT coaepkaHus, KOTOPBIM Mpejaraercs Ha O3HAaKOMHUTEIbHOM
YPOBHE — MOCJEA0BATEIbHOCTh CIIYYailHBIX HE3aBUCHUMBIX COOBITHIA, HACTYIAOIINX
B €IMHUIY BpeMeHHU. O3HAKOMIIEHHE C PACIPENEICHUEM BEPOATHOCTEN KOJIMYECTBA
TaKUX COOBITUH HOCHUT pa3BUBAIOIIMKM XapakTep U SIBISETCA aKTyalbHbIM IS
OyIaylmux aOUTypUEHTOB, MOCTYNAIONIMX Ha y4eOHbIE CIEUUAIbHOCTH, CBA3aHHBIE C
OOIIECTBEHHBIMU HAayKaMU, IICUXOJIOTUEN U YIIPABICHUEM.

Ha uzyudenune yueOHOro kypca « BeposiTHOCTB M cTaTUCTHKa» Ha YTITyOJI€HHOM YpOBHE
otBoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hepento), B 11 kitacce — 34 vaca
(1 gac B HEeNIO).

COJAEP)KAHUE OBYYEHMUA 10
KJIACC

I'pad, cBsznbii Tpad, mytu B rpade: uukiasl U nend. CrteneHb (BaJE€HTHOCTH)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnydaiiHple SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHA. DJIEMEHTapHbIC
coObITust (McXojbl). BeposATHOCTH ciiydyalHOro coObITUS. BIW30CTh 4acTOThI M
BEpOSITHOCTU cOObITUH. CiyyalfHbIE OMBITHI C PABHOBO3MOXKHBIMU 3J€MEHTAPHBIMU
COOBITHSIMH.

Onepauuu Haj COOBITUSIMU: TE€peceyeHue, OOBEIMHEHUE, MPOTHBOIIOJIOKHbIC
coObrTus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS] BEPOSITHOCTEH.

VYcioBHasg  BEpPOSTHOCTb. YMHOMKEHUE BeposTHOCTEW. JlepeBo  ciaydallHOro
skcnepuMmenTa. Popmysia nonHou BepostTHocTu. Dopmyna barieca. HeszaBucumebie
COOBITHSI.

bunapHbBIl ciy4yallHBIi ONBIT (MCHBITAaHWE), ycnex W Heyaada. HesaBucrumble
ucnbiTanus. Ceprst HE3aBUCUMBIX UCHBITAHUI 10 NIEpBOro ycrnexa. [lepectaHoBku n
dakTopuain. Yucno coueranuii. Tpeyronbauk [lackamns. @opmyna 6unoma HeroToHa.
Cepust HezaBUCUMBIX HcHbITaHUM bepuymu. CiydaliHbld BBIOOpP M3 KOHEUHOMU
COBOKYITHOCTH.

CnyuaiiHas BennuuHa. Pacnpenenenue BeposTHOCTER. /[narpamma pacnpeneneHusl.



Onepanuu  Haj Cciay4yallHbIMM BelWYMHamMu. buHapHas ciydaiiHas BeJMYUHA.
[Ipumepsl pacnpeniesieHni, B TOM YHUCIIE TEOMETPUUECKOE U OMHOMHUAIIBHOE.

11 KIIACC

CoBMeCTHOE pacIpeiesIeHHe JBYX CIIy4alHbIX BeIUM4HH. HezaBucumele ciydaiiHble
BEJINYMHBI.

MatemaTnueckoe OXKUIaHHE ClydallHOM BennuyuHbl (pacnpexaeneHus). [Ipumepst
MIPUMEHECHUS MaTeMaTUYECKOTO OXKHUIaHUS (cTtpaxoBanue, joTepest).
MareMatrnyeckoe OXKHMJaHWE OMHAPHOM Cily4ailHOW BeJnYuHbl. MareMaTthyeckoe
OKMJAHUE  CYMMBI  CIy4YalHBIX  BEIMYMH. MaremaTtuyeckoe  OKHUIaHUE
reOMETPUUECKOr0 1 OMHOMHAIIBHOTO pacpeIeIeHUN.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEJMYMHBI (paclpe/iesiCHuUs]).
Jucnepcust OuHapHOW Ciy4ailHOM BeTWYMHBL. MaTeMaTH4eCKOoe O0KHJIaHUE
IIPOU3BEACHUSA U AUCIIEPCUS CYMMBI HE3aBUCHMBIX CIIyYalHBIX BEIMYUH. [ucnepcus
U CTaHJApTHOE OTKJIOHEHHWE OWMHOMMAIBHOTO pachpeneneHus. Jucnepcus u
CTaHJAPTHOE OTKJIOHEHUE I€OMETPUYECKOIO PaCIIpEAEICHU.

HepagenctBo UeoOniména. Teopema Ueodbiména. Teopema beprymu. 3akoH 00abIIMX
yucen. BpiOOpouHbli MeTon HcclieqoBaHUN. BbIOOpOYHBIE XapaKTEPUCTHKHU.
OueHrBaHMEe BEPOATHOCTH COOBITHS MO BBIOOPOYHBIM AaHHBIM. [IpoBepka
IIPOCTEMIINX TUIIOTE3 C OMOIIBIO U3YUYEHHBIX PACIIPENCIICHUM.

HenpepriBHble citydaiinbie BennunHbl. [ [pumepsl. @yHKIKS IIIOTHOCTH BEPOSATHOCTH
pacupeneneHus. PaBHOMEpHOe pacmpeneileHMe M €ro CBOMCTBA. 3ajayd,
OPUBOSIIAE K IIOKa3aTeJIbHOMY pacHpeAesICHHI0. 3aJadd, NpHUBOIAIIME K
HOPMAaJIbHOMY pacnpeaesieHuto. OyHKIMS MIIOTHOCTH BEPOSITHOCTH ITOKA3aTEIBHOIO
pacnpeneneHus, GyHKIUs TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacCIpe/iesieHuUs.
@yHKIHYS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3adauu, MPUBOASILUE K
pacnpeaenenuto Ilyaccona.

KoBapuanus nByx ciy4ailHeix BennyuH. KoadduumeHT nuHEeHHON KOoppemnsuuu.
CoBMecTHbIE HAOTIOIEHUS IBYX BeTUYUH. BbI00OpOUHBIN KOADPUIIMEHT KOPPEIALIUU.
Paznnune mexay TMHEWHOU CBS3bI0 U MPUUYMHHO- CIEACTBEHHOMU CBA3BIO. JIMHEeHas
perpeccusi, METOJ] HAMMEHBIIINX KBAIPATOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«BEPOAATHOCTH U CTATUCTHUKA» (YT JTYBJIEHHBIN YPOBEHB) HA
YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakIaHCKOT0 BOCIIMTAHUS:
cOPMUPOBAHHOCTh TPAXKIAHCKON TMO3MIIMHA OOYYaroIIerocss KakK aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHHCKOTO OOIIECTBA, MPEJACTABICHNE O MAaTEMaTHUCCKUX



OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX  CTPYKTYp, SBICHUW, MPOIEAYD
TPa)XTaHCKOTO 00IIeCTBa (BBIOOPHI, OTIPOCHI M IPYTO€), YMEHUE B3aUMOICHCTBOBATh
C COIMATBbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C X (QYHKITUSIMHU M Ha3HAUCHUEM;

2) IaTPHMOTHYECKOT0 BOCTIMTAHHUSI:
Cc(OPMHUPOBAHHOCTh POCCUHCKON TpakITaHCKOH HWICHTUYHOCTH, YBAXCHHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKCHHSIM POCCHICKUX MAaTEMAaTUKOB M POCCHICKOW MAaTeMaTHYECKOW IIIKOJIbI,
UCTIONB30BAaHUE OTUX JOCTHKCHHA B JAPYTUX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:
OCO3HaHWE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHUSA, dTUYECKOTO TMOBEICHHS, CBS3aHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKH U JCSITEIBHOCTHIO YIEHOTO, OCO3HAHHUE JTMIHOTO
BKJIaJIa B IOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:
ACTETUYECKOE OTHONIEHWE K MHpPYy, BKIIOYas JCTCTHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1au, pEIICHUH, pacCyK/IeHUH, BOCIPUUMUYUBOCTD K
MaTEMaTUYECKUM aCTIEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pu3HvecKoro BOCIIMTAHUS:
c(hOPMHPOBAHHOCTh yYMCHHUS TPUMEHATH MaTeMAaTHUECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO M Oe30macHOro obpasza >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (37I0pPOBOE MHUTaHWE, COANIAHCUPOBAHHBIN PEXKHUM 3aHATHW M OTIbIXA,
peryispHas (Qusnueckas aKTHUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU
3aHATHSAX CIIOPTUBHO-030POBUTEIBHON JACATEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSI:
TOTOBHOCTh K TPYIy, OCO3HaHHE IEHHOCTH TPYIOJIOOMS, WHTEPEC K Pa3TUIHBIM
chepam mpodeccHoHaTbHON NEATeNbHOCTH, CBSI3AHHBIM C MaTEeMaTUKOM U e€
MPUIOKEHUSIMU, YMEHHE COBEpINATh OCO3HAHHBIN BHIOOp Oymymieidt mpodeccun u
peann30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH
K MareMaTH4ecKoMy  oOpa3oBaHUI0O U

camMo00pa30BaHUI0 Ha MPOTHKEHUHU BCEH )KM3HH, TOTOBHOCTD K AKTHBHOMY YYaCTHIO
B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTHIECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIHTAHNS
C(OPMHUPOBAHHOCTD SKOJIOTHYECKON KYJIBTYPhl, TOHUMAHHE BIUSHHUS COIHAILHO-
HKOHOMHYECKHX IIPOIIECCOB HA COCTOSHHME IPUPOJHON W COLMAIBHON Cpemsl,
OCO3HAHHUE TJO00ATBHOTO XapakTepa OSKOJOTHYECKUX MPOOJeM, OpUEHTAIMsS Ha
IpUMEHEHNE MaTEMAaTHYECKUX 3HAHUH IS PEIIEHH 3a1a4 B 001aCTH OKPY KaIOIIEH
cpefibl, TUIAHUPOBAHHWE IMOCTYNMKOB M OIIEHKM HMX BO3MOXHBIX ITOCIEACTBUN IS
OKPYXarouen Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:
cOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MAaTEMaTHIECKOM HAyKH KaK



chepsl UYETOBEYECKON AEATEIHHOCTH, STAroB €€ pa3BUTHS W 3HAYUMOCTH IS
pPa3sBUTUS UMBWIM3ALMH, OBJAJCHUE S3BIKOM MAaTEMaTUKA W MaTeMaTUYECKOM
KYJIbTYPOH KaK CPEACTBOM IO3HAHUS MUPA, TOTOBHOCTB OCYLLECTBIISATH IPOCKTHYIO U
HCCJIEIOBATENIbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYMIIE.

METAIIPEIAMETHBIE PE3YJIbTATBI

Ilo3naBaTeibHbIE YHUBEpPCAJbHbIEe Y4ieOHbIEe AeliCTBUSA

Ba3oBble Jiornyeckue AeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXAY TMOHITHAMH, (POPMYIHUPOBATH ONPEACICHHS TTOHATHH,
YCTaHABIWBATh CYIIECTBCHHBIH TMPHU3HAK KJIACCH(PUKAINKA, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJIMMOI0 aHAIN3A;

BOCIIPUHHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CYXK/ICHUS: YTBEPAUTEIbHbBIE U
OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOPEYHS B
dakTax, MaHHBIX, HAOMIONCHUSAX W YTBEPKICHUAX, Mpearatb KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO J0KAa3aTelIhCTBA MATEMAaTUYECKUX YTBEPIKICHUHN
(IpsiMBIE ¥ OT TIPOTHUBHOTO), BBEICTPAWBATh apTyMEHTAIUIO, TPUBOAUTH TPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BBIOMpATh CMOCO0 pelieHus y4yeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB
perieHus, BBIOUpaTh HanboJIee MOAXOAAIIHNN C Y4ETOM CaMOCTOSATEILHO BBICIICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareabckue AeiicTBUSA:

WCIIOJIB30BaTh  BOMPOCHI KaK  HMCCJICNOBATECILCKHMM WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTUBOpPEYHE,  MPOOJIEeMy,
yCTaHaBJIMBATh UICKOMOE U IaHHOE, POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
TIO3UIINI0, MHCHHC,

IIPOBOJUTH CAaMOCTOSTENIbHO CIUTAHMPOBAHHBINH JKCIIEPUMEHT, HCCIICIOBAHUEC II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBICHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00beKTaMHu, SIBJICHUSMU, TIPOIIECCAMU;
CaMOCTOSTENbHO  (OPMYIHPOBAaTh OOOOIIEHUST W BBIBOABI TI0 pe3yibTaTam
MPOBEAEHHOTO  HAOJIOJEHUS,  HMCCJICNOBAaHUS,  OICHWBATH  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE  pa3BUTHE TMpollecca, a TakKKe BbIIBUTaTh
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISATH A€(UIUTHI MH(DOpPMAIUK, TaHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIPOC U
JUTSL pelIeHUs 3a/1a4H;



BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB PA3JIWYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIUIO PA3INYHBIX BUIOB U (popMm
Hpe/ICTaBICHUS;

CTPYKTYpUpOBaTh HWHGOPMAIMIO, TPEACTaBIATh €€ B pa3iuuHbIX (opMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHMBATh HANEKHOCTHh HH(OpPMAIMHM TIO CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKAaTHBHBIE YHHBepCaibHbIe y4eOHble NelCTBUSA

OoO1menue:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKJAEHHUS B COOTBETCTBUHM C YCIOBUSMHM U IEISAMU
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MMACBMEHHBIX  TEKCTax, JaBaTh IIOSCHCHHWS TI0 XOAYy pelIeHUs 3a/Jaud,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTAT;

B XoJle OOCYXJeHHsS 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXIaeMOW TEMBbl,
poOJIeMBl, pelraeMon 3aa4u, BRICKa3bIBaTh e, HalleJIEHHbIE Ha TIOMCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHUSMH JPYyTrUX YYaCTHUKOB JHANOra,
OoOHapyXWBaTh pa3IMdUe © CXOJCTBO IIO3WIHK, B KOPPEKTHOW dopme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTaBISATh PE3ydbTaThl PEIISHUS 3aJaud, DJKCIIEPUMEHTA, HCCIICIOBAHMS,
IIPOEKTa, CAMOCTOSTEIHFHO BBIOMpaTh ¢opMaT BBICTYIUICHHS C Y4Y€TOM 3aja4
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEpCAJbHbIC y4YeOHbIe ACHCTBUA

Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEILICHHUS 33a]1a4ul, BEIOUPATh CIIOCO0 pEeLIeHHs ¢ yUETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpPOBaThb M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpMALIUU.
CaMOKOHTPOJIb, IMOLMOHATbHBIA HHTEJVICKT:

BJaJIeTh HAaBBIKAMU IO3HABATENIbHON pe(IIeKCUU KaK OCO3HAHUSA COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTENbHBIX TPOLECCOB, UX Pe3yJbTaTOB, BJIaJETh CIOCOOaAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U Pe3ysIbTaTa PELICHUs MAaTEMAaTUYECKON
3a/1a4y;

PEABUIETD TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb ITPU PELICHUU 3a]1a4l, BHOCUTH
KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX O0CTOSITENBCTB, IAHHBIX, HAHJEHHBIX
OIIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3ysibTaTa LEIM MU YCJIOBUAM, OOBSCHITH MNPUUUHBI
JOCTUKEHHSI WJIM HEAOCTH)KCHUS PEe3yNbTaTOB ACSITEIbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEIbHOCTD:

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAUBUIyaIbHON pabOThI
OpU pElIeHHHd Y4eOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOM JAESITEeNbHOCTH,
IUIAaHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, paclpenenarb BHIbI paloT,



JIOTOBAPUBATHCA, OOCYXKJaTh MPOIECC W pe3yiabTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJCH;

y4acTBOBaTh B I'PYIIOBBIX (hopMax padoThl (0OCYXJIeHHS, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTMMU YJE€HAMU KOMaH/Ibl, OLIECHUBATh KAYECTBO CBOETO BKJIA/la B
oOmui  TPOAYKT MO  KpUTepusiM,  CHOPMYyIHpPOBAHHBIM  YYaCTHHUKAMU
B3aWMO/ICVCTBUA.

IHPEJMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca o0y4aromuiicst HAy9uTCs:

CBOOOJHO ONEPHUPOBATH MOHATHUSIMU: rpad, MIOCKUN rpad, CBI3HBIN rpad, NyTh B
rpade, Lemnb, UUKI, JEPEBO, CTENEHb BEPUINHBI, AEPEBO CIYYaHHOTO SKCIIEPUMEHTA;
CBOOOJHO ONEpPUPOBATh MOHITUSMHU: CIIy4allHBbIM 3KCIEPUMEHT (ONBIT), ClydailHOE
COOBITHE, AJIEMEHTApPHOE CIIy4allHOe COOBITHE (3JIEMEHTApHBIA MCXOJ]) CIy4allHOTO
OMbITA, HAXOJUTh BEPOSTHOCTH COOBITHI B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoAUTh W (QOPMYITUPOBATH COOBITUS: TEpeceYeHue, OObEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOMIOJOKHOE JAHHOMY, HCIIOJIb30BaTh JAHArpaMMbl

Diinepa, KOOPAWHATHYIO MPAMYIO JUISI PEIICHHs 3a/ad, MOJIb30BaThes (HOPMYIIoi
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSATHOCTEH ABYX U TPEX CIIy4allHBIX COOBITHH;
ONEPUPOBATh TOHATUSAMH: YCIOBHAs BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEW,
HE3aBUCHMbIE COOBITHS, IEPEBO CIYUYatHOIO SKCIIEPUMEHTA, HAXOUTh BEPOSTHOCTU
COOBITUH C TOMOINIBIO TIpaBWJIAa YMHOXKEHHS, JiepeBa CIy4yallHOTO OIIbITa,
UCIOJIb30BaTh (hopMylly TOJHOM BeposiTHOCcTH, (Gopmyny baiieca mpu penieHun
3a/1a4, ONpENeNsITh HE3aBUCUMOCTb COOBITHMI 1O (QopMylie M MO OpraHu3aluu
CIIy4alHOTO 3KCIIEPUMEHTA;

NPUMEHSTh U3yYCHHbIE KOMOMHATOPHBIE (DOPMYIIBI SISl TIEPEUYUCIICHUS 3JIEMEHTOB
MHOECTB, JJIEMEHTAPHBIX COOBITUN CITy4alHOTO OMBITA, PEIICHHS 3a71a4 TI0 TCOPHH
BEPOSATHOCTEN;

CBOOOJHO OIEpPUPOBATH MOHSTHSAMU: OWMHAPHBIA CIy4YalHBIA ONBIT (UCHBITAHUE),
yCIex W HEyJada, HE3aBUCHUMbIE HCIBITAHUS, CEpUS MCIBITAHUN, HaXOIUTh
BEPOSITHOCTU COOBITHI: B CEPUH UCIIBITAHHM JI0 TIEPBOTO yCTIeXa, B CEPUU HUCTIBITAHUN
bepuymnu, B ombiTe, CBA3aHHOM CO CIOydallHBIM BBIOOPDOM U3 KOHEYHOMU
COBOKYITHOCTH;

CBOOOJHO OINEpUPOBaTh TMOHATUSAMU: Cily4yallHas BeJIIMYMHA, paclpeeiIeHue
BEpOSITHOCTEH, JWarpaMMa pachpeneieHusi, OuHapHas ciy4yaiiHas BeJTWYHHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue.

K xoniy 11 kiacca o0y4aromuiics HayduTCs:

ONEPUPOBATh MOHATHIMU: COBMECTHOE PACIIPENICIICHUE IBYX CIIyYalHbIX BEJINYUWH,
MCIIOJIb30BaTh TA0JIMIy COBMECTHOTO pacTpeAeNieHuUs IBYX CIIy4alHbIX BEHYNH JIJIs
BBIJICTICHUS DPACHpPEACIICHUS KaKIO0M BEIWMYMHBI, ONPEACIICHUS HE3aBUCUMOCTHU



CIIy4alHBIX BEJINYUH;

CBOOOZIHO ONEpUPOBATH IOHATUEM MATEMATHUYECKOIO OXXMJAHUS CIy4dailHON
BEJIMUYUHBI (pacIpeesIeHNs ), IPUMEHATh CBOMCTBA MATEMAaTUYECKOTO OXKUAAHUS IPU
pElIeHUH 3a/ad, BBIYUCIATH MATEMATHYECKOE OKMJAaHUE OWHOMHUAIBHOIO U
r€OMETPUYECKOT0 PACIIPEICIICHNN;

CBOOOJHO OMEpPUPOBATh TMOHATUAMU: JTUCHEPCUs, CTAaHAAPTHOE OTKJIOHEHHE
CIIyYalHOM BEJWYHHBI, IIPUMEHITHh CBOWCTBA JUCIEPCUM CIYYAWHOW BEJIWYHUHBI
(pacupeneneHys) IpU PELICHUM 3a/ad, BBIYUCIATH JTUCHEPCHUI0 U CTAHJAPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHUAIBHOTO PaCIpeesICHU;

BBIUMCIISATH BBIOOPOYHBIE XAPAKTEPUCTHKU 110 JaHHOM BBIOOPKE U OLIEHUBATh
XapaKTEPUCTHUKU  TEHEPAJIbHOM  COBOKYNHOCTH  JAHHBIX IO  BBIOOPOYHBIM
xapakTepuctukaM. OLEHMBaTh BEPOSITHOCTU COOBITHI W MPOBEPATH NpOCTEUIINE
CTaTUCTUYECKUE TUITOTE3BI, ITOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUIMU.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
Kosan4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne /it Konrpoabnbie  [Ipakruyeckue
NPOrpaMmMbl Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThbI becypest
1 DneMeHTHI Teopun rpadoB 3
2 Ciy4aiiHble OMBITHI, CITy4aiiHble COOBITUS U 3
BEPOSITHOCTH COOBITUI
Omnepanuy Hajl MHOXECTBAMH U COOBITUSIMH.
3 CroxeHne 1 yMHO)KEHUE BEpOSTHOCTEH. 5
Y ci0BHas BEPOSITHOCT.
He3zaBucumble cOOBITHS
4 JeMEeHTbl KOMOMHATOPUKHU 4 1
Cepuu 1ociieJ0BaTeIbHBIX UCIIBITAHUM.
S) Wcneiranus bepuynnu. Ciaydaiiasiii BBIOOp U3 5
KOHEYHON COBOKYITHOCTHU
6 CiryuaiiHble BEJIMUMHBI U PaCIpEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

Kosin4ecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesi0B U TeM (uudgposbie)
Ne n/mn Kontpoabnbie  |[[IpakTudeckue
NMPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
3aKOH OONBIINX YUCET
DJIeMEHTHl MATEeMaTUYE€CKOW CTATUCTHKHU
HenpepbiBHBIE CiydaiiHbIE BETUYNUHbI
3 (pacripeiesieHus ), MoKa3aTeIbHOE U 4
HOpMaJIbHOE pachpeeNeHuUs
4 Pacnpenenenue Ilyaccona
S) CBsi3b MEX]y CTy4allHBIMU BETMYMHAMU
6 O06o0mIeHrne 1 cUCTeMaTH3aIHs 3HAHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM TIPOT'PAMMBI

10 KJIACC
Ko .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBePsIeMOro N
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero o0pa3oBanusi
pe3yJbTara
6 Teopust BEpOSITHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOIMIIBI U AHATPAMMBI
6.2 OnepupoBaTtb NOHATHAMH:  CpelHee  apu(MeTHYecKoe, MeAHaHa,
' HauOoJIblIIee, HAUMEHbLIIee 3HaUeHUe, pa3MaX MacCUBA YUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATHAMM: CIy4alHBIA HKCHEPUMEHT (OIBIT) U CIIy4aiHOe
cOObITHE, 3JIEMEHTAapHOE COOBITHE (PJIEMEHTapHbIM HCXOH) CIy4alHOro
6.3 OIIbITa; HAXOJUTH BEPOSTHOCTHU B OIBITAX C PABHOBO3MOKHBIMU CITy4alHBIMU
COOBITUSIMH, HAXOUTh U CPABHUBATH BEPOSTHOCTH COOBITUH
B M3YUEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX
Haxomute u QOpMyIupoBaTh COOBITHS: IepeceYeHHue H OOBbEAMHEHUE
6.4 TaHHBIX COOBITUM, COOBITHE, NPOTUBOIIOJIIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCA ~ auarpamMmamMu  OWinepa U QOpMYJOH  CIOKEHHS
BEPOATHOCTEW IIPU PELLICHUU 3aa4
OnepupoBaTthb MOHATUSIMU:  YCJIOBHasE  BEPOSTHOCTb, HE3aBUCHMBbIE
6.5 COOBITHSI; HAXOJUTh BEPOSITHOCTU C MOMOIUIBIO NPaBUIa YMHOXEHUS, C
MOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE NMPABUIIO YMHOXKEHHUS IIPU PEILICHUH 33124
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3ABUCUMBIE HCIIBITAHUSA, CEPHS
6.7 UCTIBITAHUH, yCIIeX M HeyAauya; HaXOJUTh BEPOSTHOCTH COOBITUI B cepuu
' HE3aBHCHMBIX HCIIBITAHMNA JI0 MEPBOTO yCIIEXa, HaXOAWTHh BEPOATHOCTH
coOBITHI B cepuu ucnblTaHuil beprymm
6.8 OnepupoBaTtb MOHATUSAMU:  ClIydaliHas BEJIWYMHA, paclpeleieHue
' BEpOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KIIACC
Kox .
IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHus
pe3yJabTarTa
5 Teopust BeposITHOCTEH U CTaTUCTUKA
51 CpaBHMBATh BEPOATHOCTH  3HAYEHUU  CIIy4alHOM  BEJIMYUHBIIO
' PaCIpeeNICHUIO NN C TOMOUIBIO AUATPAMM




OnepupoBath MOHITHEM MATEMATUICCKOTO OKUTAHUS, TPUBOIUTH IPHUMEPHI
52 TOro, KaK IIPUMEHSIETCS MAaTEMATUYECKOE OKUJAHUE CIIYy4aiHON BEJIUYUHBI,
' HaXOQUTb MaTEMaTHUYECKOe OXHMJAaHUE 10 JIaHHOMY
[pacrpeieNeHuo
53 Vmetpb npeacTaBiIeHne O 3aKOHE OOJIBIINX YHCelT
5.4 WmeTs npecTaBiieHne 0 HOPMAJIBHOM pacrpeielieHUN

HHPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
Kon
6 Teopus BepoATHOCTEH U CTAaTUCTUKA
ITpencrasnenue JAHHBIX € ToMmomplo Tabiauu u  guarpamM.  Cpensee
6.1 apudmernueckoe, mMenuaHa, HauOoiblllee U HaUMEHbLIEE 3HAUEHUs, pasMax,
IUCTIepCHS ¥ CTaHAAPTHOE OTKJIIOHEHUE YMCIOBBIX HAOOPOB
CrnyJaiiHbIe SKCIIEPUMEHTHI (OTIBITHI) U CIIyYaifHbIe COOBITHSA. DIIEMEHTAPHbBIE COOBITHS
(ucxomsr). BeposatHocTh citydailHOro coObITHUS. BIM30CTh 4acTOTHIM BEPOSTHOCTH
6.2 coObrtuii. Cryd4aifHbIe OIBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHI
6.3 Oneparnyu HaJl COOBITUSIMH: IepeceuyeHue, OObEIUHEHHUE, IPOTUBOIOJIOKHBIE
" cobbrtust. Jlnarpammsl Ditnepa. @opMmyiia CIOXEHHUS BEPOSTHOCTEH
6.4 'YcnoBHas BEPOATHOCTb. YMHOXKEHHE BeposiTHOCTEH. [lepeBo  cirydailHOTO
bkcnepuMenTa. @opmyna nmonHoi BeposTHOCTH. HezaBucumble coObITHS
6.5 KombunaTopHoe mnpaBuio ymHOxkeHus. [lepecranoBku u ¢akropuan. Yucio
" coueranwmii. Tpeyrompuuk [ackans. ®opmyna 6uHoma HeroToHa
buHapHBI Ccay4aliHBIA ONBIT (MCHBITAHME), ycnex M Heynada. HesaBucumble
6.6 ucnobiTaHus. Cepusi HE3aBUCUMBIX UCIIBITAHUMN /10 TTepBoro ycnexa. Cepusi He3aBUCUMBIX
ucnbeITaHui bepnyiun
6.7 Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma pacnpeeneHus.
"~ [Mpumeps! pactipeieieHni, B TOM YHCIIE TEOMETPUIECKOEH ONHOMHAIBEHOE
11 KIIACC
Kon [[IpoBepsiemblii 3j1eMEeHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
YuciioBble XapaKTEpUCTUKH CIyYalHBIX BEJIIMYMH: MaTEMaTHYECKOE OXKUJAHUE,
UCIIEpCUsl U CTaHAApPTHOE OTKJIOHEHHE. [Ipumepsl mpHMeHeHusT MaTeMaTHYECKOTO
gq OUIAHMA, B TOM WMCIC B 3ajadax W3 IIOBCEJTHEBHOM >KM3HU. Maremarnuyeckoe
' OKUaHue OMHAPHOW CIy4dailHOM BeMMYMHBI. MaTreMaTHUeCKOe OXHIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTnyecKkoe 0KUIAHUE U TUCIIEPCUs TEOMETPUYECKOIO
1 OMHOMHUAJIBHOTO PACIPEIEIEHUI




3aK0oH OOJBIITUX YKCEN U €T0 POJIh B HAyKe, MPUPOJIe U 001IecTBe. Br1OOpoUHBIi

5.2

METO/I UCCIICIOBaAHUIA

[lpuMepbl  HENPEPBIBHBIX  CIyY4aHBIX  BENMYWH. [lOHSATHE O  IJIOTHOCTH
5.3 pacnpeneneHus. 3agaum, NPUBOAIINE K HOpMaIbHOMY pactpeaenenuto. [lousarue o

HOPMAJIbHOM pacrpeaciICHnn

ITPOBEPAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon

HpOBepﬂeMbIe Tpeﬁonamm K IIPEAMETHBLIM pE3yJibTaTaM 0CBOCHUS

NpoBePSIeMOr0  OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CPeHEro 001ero oo0pa3oBaHus
TpedOBaHUsA

Bilagenue MeTonamMu 10Ka3aTeabCTB, aITOPUTMAMU PELLIECHU 3a1a4; YMEHUE
(GopMynupoBaTh U ONEPUPOBATh TOHATUSAMU: ONPEICIIEHUE, aKCUOMA,
TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, NOKA3aTEIbCTBO, PAaBHOCHIIBHBIE
(GOpMyJIMPOBKH; NPUMEHATH HX; yMEHHE (OpMyIHpOBaThb OOpaTHOE W
[IPOTUBOIIOJIOKHOE YTBEP)KIACHUE, IIPUBOIUTE IIPUMEPBI U KOHTPIPUMEPBIL,
WCIIOJIB30BaTh ~ METOJ  MaTeMaTU4eCKOM  HMHIYKLUHH;  IPOBOJIUTH

JAOKAa3aTCIIbHBIC PACCYKACHUS IIPU PCHICHUUN 3a1a4, OICHHUBATDL JIOTHUYCCKYIO

1 MIPaBUIILHOCTB PACCYXKIEHUI; YMEHHE ONTEPUPOBATh NOHATUSAMHU: MHOKECTBO,

MOJIMHOXKECTBO, OIEpallMM HaJl MHOXKECTBaMHU; YMEHHME HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis OIMCAHUs pEalIbHbIX IIPOLIECCOB U
SIBJICHUH U NP PEIICHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX YUEOHBIX TPEIMETOB;
YMEHHUE ONepUpoBaTh MOHATHAMM: Tpad, CBA3HBIN rpad, 1epeBo, UK, Tpad
Ha IUIOCKOCTH; YMEHME 3aJaBaTb M ONMCHIBATh rpadbl Ppa3IuYHBIMU
crioco0amu; MCIONB30BaTh rpadbl Npu

pCIICHUHA 3a1a41




YMeHue OIepupoBaTh IOHATUAMHU: HATypaJbHOE YHUCIO, LEJI0E YHUCIIO,
CTEIEHb C LIEJIBbIM II0Ka3aTesleM, KOPEHb HaTypPaJbHON CTENEHH, CTEIEHb C
palMOHAIBHBIM II0KA3aTeleM, CTEIEHb C JACHCTBUTEIBHBIM IIOKA3aTelIeM,
norapugm 4ucia, CHHyC, KOCHHYC M TAHT€HC IPOU3BOJIBHOIO YKCIIA, OCTATOK
[0 MOZYJI0, PallMOHAIBHOE YHUCIIO, MPPALMOHAIBHOE YHCIO, MHOXKECTBA
HATypaJIbHBIX, LENbIX, PAlMOHAIbHBIX, JEHCTBUTEIBHBIX 4YHCEI; YMCHHE
WCTIOJIb30BaTh TMPHU3HAKU JEIMMOCTH, HAaUMEHBIIMKA OOIIMH NEeNUuTeNlh |
HanMeHblIee olmiee KpaTHOe, anroputM EBKiIMaa mpu peuieHud 3ajgad;
3HAKOMCTBO C Pa3JIMYHBIMU NO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS; YMEHHE
BBITIOJIHATh BBIYMCIICHUE 3HAYCHWHA M MPeoOpa3oBaHUsl BBIPAKEHHNA CO
CTENEHsAMH U Jiorapupmamu, peodpa3oBaHus JIpOOHO-pallMOHATIBHBIX
BBIPAKECHMI; yMeHue

OIICPHUPOBATH IIOHATUAMU: IoCJIICJ0BATCIIbHOCTD, apI/I(bMCTI/I‘leCKaH

porpeccusi, IeOMETPUYECcKass Iporpeccus, OECKOHEYHO YObIBaroIas
reoMeTpHuecKas Iporpeccusi; yMeHue 3a1aBaTh OCIEJ0BATEIILHOCTH, B TOM
YHucI€ C TOMOIIBIO PEKYPPEHTHBIX (OPMYN; yMEHHE OIEepHpOBAThH
MOHATUSAMM: KOMIUIEKCHOE YHCJO, CONpPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJlyJIb U apryMEHT KOMILJIEKCHOTO 4Kcia, (GopMa 3amucH KOMIUIEKCHBIX
yucen (reoMeTpuyeckasi, TPUrOHOMETpHUEecKass U ainredpandeckas); yMeTb
MPOU3BOJIUTL apu(pMETHUEeCKUe JEMCTBUS C KOMIUIEKCHBIMH UHCIIAMU;
[IPUBOJUTH NPUMEPHI UCIOJIB30BAHUS KOMIUIEKCHBIX YHCEJ; ONEPUpPOBATh
MNOHATUSIMM:  MaTpuma 2x2 u  3x3, omnpenenuTenb  MaTpHULBIL,

FGOMeTpI/I'-IeCKI/II\/JI CMBICJT OIIPEACITUTEITA

YMeHHE OlepupoBaTh IOHATUSAMHU: PpaLMOHAIbHBIE, WPpaALUOHAIIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIe, JOorapuMUUYECKUe, TPUTOHOMETPHUUECKHE
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI, YMEHUE OIIEpPUPOBAThH MOHATUAMMU:
TOKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHHUE, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHHUU U HEPABEHCTB, PABHOCUIIBHOCTb YPaBHEHUN, HEPABEHCTB
Y CUCTEM; YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C TOMOIIBIO
pa3IMYHBIX IPUEMOB; pPEIIATH YPABHEHUs, HEPABEHCTBA U CHUCTEMBI C
IapaMeTpoM; IPUMEHATh ypPAaBHEHMs, HEPABEHCTBA, MX CHUCTEMBI IS
pELICHUsT MAaTeMaTU4eCKUX

3aaa4 " 3aaa4 U3 pa3JIMIHbIX oOacreit HAaYKH U peam,Hoﬁ KU3HU




YMeHue onepupoBaTh MOHATUAMHU: (yHKIMs, YETHOCTh (PYHKLUH,
NEPUOIMYHOCTh (DYHKIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (QYHKUIUH, HauOoJblllee W HaWMEHbIEe 3HAYCHMS
(GyHKIMN HAa TPOMEXYTKE, HENpepbiBHAS (QYHKIUS, aCUMITOTHI rpaduka
(GyHKLIMU, TepBas M BTOpas IMPOU3BOAHAS (YHKLIMH, T€OMETPUUYECKHH U
(¢u3nvecKuii  CMBICII  TPOM3BOJIHOW, TEpBOOOpasHas, ONpeAeIEHHBIN
MHTErpai; yMEHHE HaxOJUTh AacCUMOTOTHl rpaduka (QyHKIMM;, yMEHHE
BBIUUCIIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUH
GyHKIMH, HAXOAUTh ypaBHEHUE KacaTeIbHOU K rpaduky GyHKIIUU; YMCHHE
HaXOJUTh IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMH; yMEHHE HCII0JIb30BaTh
NPOM3BOIHYIO ISl MCCIENOBAaHUS (YHKIUH, HAXOIUTh HAMOOJBIIME H
HalMEHbUIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpaUKU MHOIOYJICHOB C
WCTIOIb30BAaHUEM  amllapaTa MaTeMaTHYeCKOro aHaln3a; IPHUMEHSThH
HPOM3BOJIHYIO JJISl HAXOXK/IEHUS] HAWIYUIlIero pelieHuss B IPUKIAIHBIX, B
TOM YHCJIE COLMATBHO-SKOHOMUYECKUX H

(dU3HYECKUX 3a7a9ax; HAXOUTh TUIOMIAIN U 00BEMBI (DUTYP C IIOMOIIBIO

HHTCrpagia;, nNpuBOAUTL NPUMEPbI MAaTEMATUYCCKOTO MOJCIMPOBAHHA C

NOMOIIBIO T (epeHIInabHBIX YPaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMH, oOpaTHas (QyHKIUS,
KOMIIO3ULUS (YHKUUH, JUHEWHas QYHKUUSA, KBajJpaTU4yHas (QYHKLUS,
pannroHanmbHass (QYHKIMS, CTerneHHas (YHKIUSA, TPUTOHOMETPHUYECKHUE
¢byHKLIMU, OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKLUH, TOKa3aTeslbHas M
nmorapudmuueckas (GYHKUUH; YMEHHE CTPOUTh Tpa@UKud HU3YyUEHHBIX
(GyHKLUH, BBIIOIHATH MpeoOpa3oBaHus rpagukoB (QyHKIMHA, HCHIOIB30BATh
rpaduKy 111 U3yYSHHS TTPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4 U3
Npyrux ydeOHbIX MNpPEJMETOB M 3aJad U3 pPeajbHON JKU3HU; BBIPAXKATh
(dbopMyTaMu 3aBUCHMOCTH MEXIY BEIMYMHAMM; HCIIOJIE30BaTh CBOWCTBA U
rpadukn (GYHKUMH A pelleHHs] ypaBHEHHH, HEepaBeHCTB M 3ajgad C
napamMeTpamu; H300pakaTb Ha KOOPIUHATHOMN

MJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHNI, HEPABEHCTB U UX CUCTEM




YMeHHe pemiaTh TEKCTOBbIE 3aJauyd pa3HbIX THUIOB (B TOM 4YHCIE Ha
NPOICHTHI, JIOJIM W YacTH, Ha JBW)KEHHE, pabOTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJOTH, 33Ja4yd W3 O0JIACTU YNPABJICHHS JIMYHBIMU U CEMEHUHBIMU
(¢uHAHCAMM); COCTaBJIATH BBIPAKCHHS, YpPAaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBbl IO YCIOBUIO 3aJa4l, HCCIIEI0BAaTh IOJYyYEHHOE pEIICHHE U
OLICHUBATh MPaBIONOAOOHOCTh PpE3yabTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbIE CUTyallUd Ha $3bIKE MaTEMaTUKH; COCTAaBJIATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIEI0OBAThH
[IOCTPOCHHBIE MOJENM C HCIOJb30BaHMEM ammapara aiureopsl,

WHTEPIPETUPOBATH IIOJIYYCHHBIA PE3YIbTaT

YMeHne omnepupoBaTh MOHATUSMH: CpeqHee apudMeTHUecKoe, MeIHaHa,
HauOOoJbIllee U HAUMEHbLIEE 3HAYEHMsI, pa3Max, AUCIIEPCHUS, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOIO Habopa; yMeHHe H3BJIeKaTb, MHTEPIPETUPOBATDH
nH(pOpMaLMIO, MPEACTAaBICHHYI0 B Ta0JMLax, Ha AMarpaMMmax, rpaukax,
OTPaKaIOIIYI0 CBOICTBAa pealibHbIX IMPOLECCOB U SIBICHUI; MPEICTaBIATH
uH(pOpMaLMI0O C TOMOIIBI0 TabNUIl W  JuarpamMm;  HUCCIIENOBaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHUCIE C NPUMEHEHUEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpa(pUuecKy UCCIIEJ0BATh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IOMOIIBIO JUAarpaMm paCcCCUBaHUA U JIMHEMHOM perpeccun

YMeHHE OllepupoBaTh IOHATHUSAMHU: CIIYYalHBIM OIBIT U CIy4alHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUE BBIYUCIIATH




BEPOSITHOCTh C HCIOJBb30BAHWEM TpaQHUUECKUX METOAOB; IPUMEHSThH
GOpMyIIBI  CIOXKEHHSI W YMHOXKEHHUS BEpOSTHOCTEH, (QOopMyTy TOIHOM
BeposTHOCTH, (popmyny bepHymiu, komOuHaTOpHBIE (BaKThl B (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHI, YMEHHE ONEpHUPOBATH
MOHATUSIMH:  CIIy4aiiHass BEJIWYMHA, pPacHpeleliecHHe  BEpOSTHOCTEH,
MaTEeMATHYECKOE OXHUIAHHWE, IUCTIEePCUsT W CTAaHIAPTHOE OTKJIOHEHHE
CIIydallHOW  BEIMYHUHBI, (QYHKIUM  paclpeieiCHUs U  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTeIbHOTO M HOPMAIBHOTO paCIpE/ICICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEICIICHUN ISl pelIeHHs 3a/1ad;
3HAaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIMX YHCEI, METOJbI BBIOOPOYHBIX
WCCJICIOBAHMIA, YMEHUE MPUBOJIHUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YKHCET B NMPHUPOJIHBIX M OOUICCTBEHHBIX SIBIICHHSX; YMEHHUE OICPUPOBATH
MOHSITHSMH: COYCTAaHHWE, TIEPECTAHOBKA, YHCIO COYCTAHWUU, YHCIIO
NepeCTaHOBOK, OWHOM HBIOTOHA; yMeHHE NPUMEHATh KOMOWHATOPHBIC
GakThl M pacCyKIEHUsS Ul PEIICHUS 3a7ad4;, OICHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; COCTABIIATh BEPOSTHOCTHYIO MOJICIb U

HMHTCPIIPCTUPOBATH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue  onepupoBaTh  MOHATUSAMM:  TOYKA, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIja, INIOCKUN YroJ, ABYIPAHHBII
YTOJI, TPEXTPAHHBINA YIroJI, CKPEIIMBAIOMIMECS NPSMBIE, NMAPAJIIEIBHOCTh U
MNEPNCHAUKYIIAPHOCTDb IMPAMBIX U HJ'[OCKOCTCfI, Yrojia MExXay MnpsaMbIMH, YIOJl
MEXKY MPAMOM U IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMM, PACCTOSTHUE OT
TOYKH O INNIIOCKOCTH, PACCTOAHHNEC MCKAY IMPAMBIMH, PACCTOAHHUEC MCKIY
MIOCKOCTSIMU; YMEHHE UCTIOIh30BaTh MIPH PELICHUH 33]1a4 H3y4E€HHBIE (PaKThI
H TCOPEMBblI INIAHUMETPUH; YMCHHUC OLCHUBATHL Pa3MCpPbL 00BEKTOB
OKPYXKAIoIIero MHpa; CTPOUTh MATEMATHYECKUE MOJEIM €  IOMOLIBIO
TCOMETPHUICCKUX MOHATHHA W BCJIIMYHH, PCIIATh

CBA3aHHBIC C HUMHW IPAKTHYCCKHUE 3a/1a4u
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YMeHue onepupoBaTh MOHATHAMM: IUIomans (Urypsl, o0béM Qurypsl,
MHOTOTPaHHUK, MPaBUIbHBIA MHOTOTPaHHUK, CEUeHNE MHOTOTpaHHHKa, KYO,
napajieNnenunes, npu3Ma, nupaMmuaa, (Gpurypa u MmoBepXHOCTb BpallleHUs,
HWIMH]P, KOHYyC, map, cdepa, miomanb cepbl, MIOmAaAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, 00bEM KyOa, MPSMOYTOJIBHOTO
napajuiefienunena, NUPaMUIbL, M[PU3MbI, LUIUHApPA, KOHYca, MIapa,
pa3BEPTKa NMOBEPXHOCTH, CEUEHUSI KOHyCAa U LIMIUHIpA,

rnapajijiCJIbHbIC OCH WJIWM OCHOBAaHHUIO, CCYCHHC IIapa, IIJIOCKOCTD,




Kacaromasicss cheppl, UWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHUKH, (UTYPbl M IOBEPXHOCTH
BpalleHUs, UX CEYEHUS, B TOM YHCIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHATH CBOWCTBA TE€OMETPUYECKHUX (QHUTYp, CAMOCTOSATENBHO
dbopMynupoBaTh OMpesesieHns U3y4aeMbIX (UTyp, BBLABUTATh TMIIOTE3bI O
CBOWCTBAaX M TMpPHU3HAKAX TI'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WU
OMpOoBEpPraTh UX; yMEHUE MPOBOJUTH KiIaccu(PUKAINIO GUTYP IO Pa3IMYHBIM
MpU3HAKaM, BBIMOJHATE HEOOXOAUMBIE IOMOJHUTEIbHBIE

MOCTPOCHUA

11

YMeHHe  omepupoBaTh  MOHATUSMHU: JBUKEHHE B  MPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHsS Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00Us, TMOJOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (QUTYpPHl, B TOM 4YHCIE B TNPHPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BATh T'€OMETPHUCCKUE OTHOIICHUS ITPH
pELICHNH 3a/la4; HAXOAWTh T'€OMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOI,
IUI0IAaAb, 00BEM) MPH pEIICHUH 33134 U3 APYTrUX YUIeOHBIX MPEIMETOB U U3
peaTbHON XU3HHU, YMEHHE BBIYHMCISATh T€OMETPHUECKUE BEIWYHMHBI (JIUTMHA,
yroJl, TUIOmAab, O0BEM, TUIOIIAAbh TOBEPXHOCTH), HCIIOJIB3YS H3y4CHHBIE
dbopMynbl U1 METOJBI, B TOM YHCIE: TUIOMIAAh MOBEPXHOCTH MUPAMHUIBI,
MPU3MBI, KOHYCA, TUIUHIPA, TUIOIaAb chephl, 00bEM Kyda, MPSIMOYTOILHOTO
napajuiefienunena, MUpaMUabl, TPHU3MBL, TUIUHIPA,

KOHYCa, l1apa, YMCHUC HaXOAUTb OTHOIICHUEC 00BEMOB HO,[[O6HI>IX (1)I/Il“yp
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YMmeHue ONCpUpPOBATh INOHATHAMU: MPAMOYTOJibHass CHUCTEMa KOOpJAWHAT,
BCKTOpP, KOOpJAMHATLI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BECKTOPOB,
MPONU3BCACHUC BCKTOpAa Ha YHCIIO, Pa3JIOKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IMPOU3BCIACHUC, YIroJd MCEKAY
BCKTOpaMH; YMCHHEC HCIIOJIb30BATh BCKTOpHBIfI )51 KOOpI[HHaTHLIﬁ MCTO/

JJI peIICHUS TCOMETPUICCKUX 3a/1a4 U 3a1a4 APYTrUux y"-IeGHBIX npeaMeETOB

13

'YMeHue BBI6I/IpaTB HO)IXO)IHIJ_II/Iﬁ MCTOA MJId PCHICHUA 3aJdadd; INOHUMAHUC
SHAYUMOCTH MAaTEMAaTUKKU B HU3YYCHHUMU TMPUPOJHBIX U 06IIIeCTBeHHBIX
mponeccos U HBHCHHﬁ; YMCHHUC PAaCIIO3HABATH TPOSABIICHUC 3aKOHOB

MAaTEMATUKH B UCKYCCTBE, YMCHHUE ITPHUBOJUTH TPUMEPHLI MATEMATUUCCKUX

OTKPBITHHA POCCUICKON 1 MUPOBOM MAaTEMATHYECKON HAYKU




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA EI'D 11O
MATEMATHUKE

Kon IlpoBepsieMblii 3J1eMEHT COIEPKAHMUS
1 Yucia v BBIYUCIICHUS
1.1 HarypanbHsie u 1enbie uncia. [[pu3HaKy JeTMMOCTH [EIbIX YUCENT
19 PanyoHabHbIE YHCIIA. OOGBIKHOBEHHBIC W JIECSATHYHBIE JPOOH, TPOLECHTHI,
' OECKOHEUYHBIE IEPUOIUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHOU cTeneHH. JedCTBHs ¢ apupMEeTHUIECCKIMU
' KOPHSMHU HAaTypaIbHOMN CTEIEHH
14 CreneHb ¢ menbiM TmokaszareneM. CTENeHb C PAlMOHATBHBIM ITOKA3aTENEM.
' CBolicTBa CTENIEHU
15 CHuHYC, KOCHHYC M TaHICHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAHI'€HC YKCIIOBOIO apryMeHTa
1.6 Jlorapudm ymcia. JIecSTHUHbIE U HATYPAIBHBIE JIOTapU(MBbI
JlelicTBUTENbHBIE YHCTa. ApPU(PMETHYCCKHE ONMEpaliy C JCHCTBUTEIbHBIME
1.7 unciaamu. [IpuOaMKEHHBIE BBIYUCICHHS, MPaBUIA OKPYIJICHHS, NPUKHIKA WU
OIEHKA Pe3yIbTaTa BBIYMCIICHHI
1.8 [TpeoOpa3oBaHue BbIpaKEHUIHA
1.9 KommiekcHsble uncia
2 VpaBHEHUS 1 HEPABEHCTBA
2.1 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 HppaioHansHble ypaBHEHUSI
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazarenabHble U JOTapUPMUUECKUE YPaBHEHUS
2.5 Llenbie 1 APOOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 WppannoHanbHble HEPAaBEHCTBA
2.7 [MokasaTenbHble U JoraprhMUIECKUIEC HEPABEHCTBA
2.8 TpuUroHOMeTpHYECKHE HEPABEHCTBA
2.9 CHCTeMBI ¥ COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 [YpaBHeH¥MsI, HEPABEHCTBA U CHCTEMBI C TIapaMETPaMH
2.11 Marpuiia cucTeMbl TMHERHBIX ypaBHEHUI. ONpeenuTesb MaTPHIbI
3 OyHKIMH U1 TpaduKu




dynk1us, crocobbl 3amanus Gynkmuu. ['padux ¢ynknuu. Bzanmuao obOparHbie

3 ¢ynkuuu. YétHbie u HeuéTHble pyHKuuu. [leproanueckue GyHKINN
OOnacte omIpeeseHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymm  QyHkoum.
3.2 [TpoMeXyTKH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
" MakcuMyMBl B MHHAMYMBI GyHKIEA. HanGonblee W HaHMEHbIICE 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (yHKUUS ¢ HATypaJlbHbIM M LeNbIM IoKa3zaresneM. EE cBoiictBa u
" rpa¢mk. CBoiicTBa i rpaduK KOPHS N-0if CTENCHH
34 [Tpuronomerpuueckue QyHKIMHU, MX CBOWCTBA U TPpaQUKH
3.5 [okasarenbHas u gorapupmMudeckas GYHKIUH, UX CBONCTBA U rpad)Ku
36 Touku paspbiBa. AcumntoTel rpadukoB ¢yHkimit. CBoiicTBa  (QYHKIIHIA,
" HemnpepBIBHBIX Ha OTPE3Ke
3.7 [ocnemnoBareabHOCTH, CIIOCOOBI 33/IaHus TOCIIEI0BATEIHOCTEH
3.8 |Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysia CIOKHBIX IPOIIEHTOB
4 Havaja MareMaTH4ecKOro aHaIM3a
4.1 [powussoxHas pyHKuuu. [IpOM3BOIHbIE DIEMEHTAPHBIX (YHKIIUI
[IpuMeHeHHe NPOU3BOJHONW K MCCIEIOBAHUIO (YHKUMH HAa MOHOTOHHOCTb WU
4.2 brcrpemymbl. HaxosxkeHre HanbOIIBIIEr0 ¥ HAMMEHBILETO 3HAYEHUS (DYHKIIUK HA
OTpe3Ke
4.3 [lepsooGpasuas. Marerpan
S MHOXeCTBa U JIOTHKA
5.1 MuoxecTBO, olepanuy HaJ MHOKecTBaMu. JluarpamMsl Ditnepa — Benna
5.2 Uloruka
6  BeposATHOCTH M CTATUCTHKA
6.1 OmnucarensHas CTaTHCTHKA
6.2 BeposrHoCTh
6.3 |Komb6unaroprka
7 Teomerpust
7.1  ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4  [Tena v MOBEPXHOCTH BPAILCHHS
7.5  [KoOpauHATBI U BEKTOPBI




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Matemaruka. ['eometpus: 10 - 11-e kinaccel: 6a30BbIH U TPOGUILHBIN
ypoBHH: yueOHUK; 14-¢ m3nanue, nepepadborannoe, 10-11 kimacc/ AtanacsH
JI.C., byty30B B.®., Kagomue C.b. u ap., AkiinonepHoe o01iecTBo
«3maTenscTBO

((HpOCBGIHCHI/IG»

METO/IUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA
* Marematuka. ['eomerpusi: 10 - 11-e kiaccol: 6a30BbId U TPODUITBHBIN

ypoBHH: yueOHUK; 14-¢ m3nanue, nepepadborannoe, 10-11 kimacec/ AtaHacsH
JI.C., byty3oB B.®., Kagomuer C.b. u ap., AkiinoHepHoe o011ecTBO
«M3marenbcTBO

«IIpocsemenne»

[HHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. bu6moteka [{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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