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[MTOACHUTEJIBHAA 3AIINCKA
Pabouas nporpamma o BEpOSATHOCTH U CTAaTUCTHKE pa3paboTaHa B COOTBETCTBUH C:

1. ®epepanbubiM 3ak0HOM OT 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit
Oenepanun.

2. TIpuxa3 Munucrepctsa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUH U3MEHEHMH B (pe/iepalibHbIN rocy1apCcTBEHHBIN 00pa30BaTeNIbHbIN cTaHIapT
cpenHero odmiero 0opa3oBaHus, yTBEPKIEHHBIN MprUKa3oM MuHHCTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepaunu ot 17 mast 2012 r. Ne 413

3. Ilpukazom MunuctepctBa npocsenienus Poccutickoit @eneparuu ot 09.10.2024 Ne 704
«O BHECEHHHU U3MEHEHUH B HEKOTOPBIE MPHKa3bl MUHUCTEPCTBA MTPOCBEIICHUS
Poccuiickoit @enepannu, kacaromrecs GpeaeparbHbIX 00pa30BaTeIbHBIX TPOrPAMM
HAYaJILHOTO 001Iero 00pa3oBaHus, OCHOBHOT'O OOIIET0 00pa30BaHUS U CPETHETO OOIIETO
00pazoBaHU»

4. OcHoBHOI1 00pa3zoBarenbHON mporpamMmel (ganee OOIT) cpennero obuiero oo6pa3oBaHus.

[TporpaMma o BEpOSITHOCTH M CTATUCTHKE Ha YPOBHE CpeHEro o01ero oopa3oBaHus
COCTaBJIeHa Ha OCHOBE TPeOOBaHMI K pe3yIbTaTaM OCBOCHHUS MIPOrPAMMBI CPEAHETO 0OIIEro
obpazoBanus I'OC COO, a Taxxe OpUeHTUPOBAHA Ha LIETIEBbIE IPHOPUTETHI TYXOBHO-
HPaBCTBEHHOT'O Pa3BUTHS, BOCIIUTAHUS U COLUAIN3ALUHI 00yJatonuxcs, chopMyTupOBaHHEIC B
paboueii mporpaMMe BOCITUTAHUS.

[TporpamMmMa 1o BEpOSITHOCTH U CTATUCTHKE PACKPBIBAET IIETH 00pa30BaHusl, pA3BUTHUS U
BOCIIUTaHMSI, 00yJarOIIUXCS CPECTBAMHU ydeOHOTOo mpeaMera «BeposaTHOCTH U CTaTUCTHKE Ha
YpOBHE CpeaHero oo1ero oopa3oBaHusl.

«BeposatHocTh U cTaTHcTHKay siBsteTcs yacThbio OOII u HaxoauTCs B OCHOBHOI,
dopmMHpyeMoii yuaCTHUKaMU 00pa3oBaTeIbHBIX OTHOIIEHUH, YaCTH y4eOHOro IJIaHa.
KonngectBo yacoB no npeaMery «BeposTHOCTb U CTAaTHCTUKA» COOTBETCTBYET (eiepabHOMY
yuyeOHOMY IIaHy yTIIyOJeHHOTO YpOBHS U (efepasibHOM padoueil mporpamme.

Ha n3ydenue npenmera «BeposITHOCTD M CTATHCTUKA)» HA YIITYOJIEHHOM YPOBHE OTBOIHMTCS
68 vacos: B 10 xnacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).

Ha ypoBHae cpennero o6miero oo6pa3zoBanus yaeOHbIE TPEIMETH MOTYT U3y4aThCs Ha
6a30BOM WM yriay0n€HHOM ypoBHe. ba3oBblil ypoBEHb OPUEHTUPOBAH Ha
00111€00pa30BaTENIbHYIO U O0IIEKYIBTYPHYIO TOJATOTOBKY, a YIITYOJNEHHBIN — Ha MOATOTOBKY K
nocienyouemMy npodeccnoHaaIbHOMY 00pa30BaHUIo.

VYueOHbllt Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOI0 yueOHOro Kypca yriiyOJaEHHOro ypOBHS Ha YpOBHE
cpenHero oomero oOpazoBaHus. Y4eOHBIM Kypc mpenHa3HayeH i (QOpMHUpPOBaHUS ¥y
00yYaromuXcsi CTaTHCTUYECKOW KYIbTYphl W TIOHWMAaHHS POJH TEOPHUH BEPOATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA [Tl U3yUSHHS CITyYaifHbIX COOBITHIA, BETMYWH U MpolieccoB. [1pn
M3YYEHHU Kypca o0oramarTcs IMpeAcTaBiIeHHs] OO0yJarouuxcs O MeTOoAaX HWCCIeI0BaHMs
U3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAHUWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTUYeCKHX
METO/IOB TO3HAaHUS KaK HEOTheMJIEeMOH 4YacTh COBPEMEHHOIO €CTECTBEHHO-HAayYyHOI'O
MHUPOBO33PEHUS.

Copnepxanne yueOHOrO Kypca HalpaBiIeHO Ha 3aKpelyieHHe 3HAHUH, MOJyYEHHBIX MpU
M3YYEHUU Kypca Ha ypPOBHE OCHOBHOIO 00I1ero oOpa3oBaHus, U Ha pa3BUTHUE MPEACTABIECHUI O
CIIy4aifHbIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY HUMH Ha BaXXHBIX MIPUMEpaX, CIOKEThl KOTOPBIX



MOYEPIHYTHI U3 OKpYXKarouiero Mupa. B pesynprare y o0ydaromuxcsi JOHKHO chopMUpoOBaTHCS
NPEICTaBICHHE O Haubolee YHOTPEOUTENbHBIX H OOMUX MAaTEeMaTHYEeCKHX MOJEISX,
UCTIONB3YEMBIX  JUISI  ONMHCAaHWS AHTPOIIOMETPUYECKUX H  JAeMOrpadUyecKuX BEIHYUH,
MOTPEIIHOCTe B pa3lWYHble pOJa W3MEPEHHSX, IUTCIBHOCTH O0€30TKa3HOW paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBJIICHUI U IPOIIECCOB B 00IIECTBE. Y UeOHBIN
Kypc siBisieTcss 0a30i 11 OCBOCHHSI BEPOSTHOCTHO-CTATUCTUYECKHX METO/J0B, HEOOXOJIMMBIX
CIEMAJIUCTaM HE TOJbKO HWHKEHEPHBIX CHEIUAIbHOCTEM, HO TAaKXE COLHUAIBHBIX U
MICUXOJIOTHYECKUX, IOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHBIE HAyKH B 3HAYUTEILHON Mepe
MCIOJIB3YIOT allfapar aHanu3a OonblIuX JaHHbIX. L{eHTpanbHyo yacTh y4eOHOro Kypca 3aHUMaeT
o0CyX/ieHue 3aKOoHa OONbIIMX YHceld — (YHIAMEHTAIBHOTO 3aKOHA MHPUPOJBI, MMEIOIIETO
MaTeMaTHYECKYIO (hOpMau3aIuio.

B cooTBercTBUU ¢ yKa3aHHBIMHU IICJIIMA B CTPYKTYype y4eOHOTro Kypca «BeposSTHOCTH u
CTAaTUCTUKA» Ha YrIyOJEHHOM YPOBHE BBIIENICHBI OCHOBHBIE COJIEPKATEIIbHBIC JIMHUU:
«CnyyvaiiHbie COOBITUS ¥ BEPOSTHOCTU» U «CilydaiiHble BETMUYMHBI U 3aKOH OOJIBIIINX YHCET.

[ToMHMO OCHOBHBIX JIMHUH B y4eOHBII KypC BKIIIOYECHBI 3JIEMEHTHI TEOPUH I'pad0oB U TEOPUU
MHO>KECTB, HEOOXOIUMBbIE JJIsl TIOJTHOLIEHHOTO OCBOCHHUS MaTepualia IaHHOTO y4eOHOro Kypca U
CMEKHBIX MaTEMaTHYECKIX Y4EOHBIX KYpPCOB.

Copnepxanne nuHUU «CilydaiiHble COOBITHSI M BEPOSITHOCTU» CIIY>)KMUT OCHOBOM JJIst
(dhopMHUpOBaHUS TTPEACTABICHHUM O PaCTIPEICTICHUN BEPOSTHOCTEH MEX Iy 3HAUYCHUSIMU CITYYalHBIX
BEJIMYMH. BaKHYIO 4acCTh B 3TON COAEPKATEIBHON JUHUH 3aHUMAET U3YYEHUE T€OMETPUUIECKOTO
U OMHOMHAIBHOTO PACTIPENEICHUH W 3HAKOMCTBO C HUX HENPEPHIBHBIMU aHAJIOTAMH —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM PacpeleICHUSMH.

TeMmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIIYYalHbIMM BEIMYMHAMHU U PaACIpPEACIICHUSIMH,
AKIIEHTUPYIOT BHUMaHHE OOYYaIOIUXCS HA OMHCAHWM W W3YYCHHM CIIyYalHBIX SIBJICHHUH C
MOMOIIbIO HeMpepbIBHBIX (yHKIMA. OCHOBHOE BHHMMAaHHE YIAENAETCS TIOKa3aTelbHOMY U
HOPMaJIbHOMY PacIpeeICHUSIM.

B ydyeObHOM Kypce mnpeaycMaTpuBaeTCsi O3HAKOMHUTEIBHOE W3YyYEHUE CBS3U MEXIY
CITy4alHBIMU BEJIMYMHAMHU M OTTCAHUE STOM CBS3H C OMOIIHI0 KO DUIIEHTA KOPPETSALUU U €T0
BHIOOPOYHOTO aHajora. OTH DJEMEHTHl COJEp)KaHHMS pa3BUBAIOT TeMy «JluarpamMmbl
paccerBaHUs», U3YUEHHYIO Ha YPOBHE OCHOBHOTO O0IIETr0 00pa30BaHUs, U BO MHOI'OM OITUPAIOTCS
Ha CBEJICHUS U3 KYpPCOB aiareOpbl U T€OMETPHH.

Emé onun snemMeHT coaepkaHus, KOTOPBIM MpeasiaraeTcsi HA 03HAKOMUTEIIbHOM YPOBHE —
MOCIIEAOBATEIHHOCTh CIYYaHBIX HE3aBUCUMBIX COOBITHUM, HACTYMAIONIUX B €IWHUILY BPEMEHHU.
O3HakOMJIEHHE C paclpefelieHUeM BEpPOSTHOCTEH KONMMYECTBA TAKUX COOBITHH HOCHUT
Pa3BUBAIOIINNA XapakTep M SIBJISETCS aKTyaIbHBIM JJIsi OyIyIIMX aOUTypHUEHTOB, MOCTYIAIOIINX
Ha Yy4eOHBIE CIEIHAIBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HayKaMH, TICUXOJOTHEH U
YIIPABJICHUEM.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cs3ubIi Tpad, mytu B rpade: mukibl U nenu. CTeneHp (BaJCHTHOCTh) BEPIIMHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyualiHple 5KCIEpUMEHTHI (ONBITBI) M CIIy4aiiHble COOBITHS. DJeMEHTAapHBbIE COOBITHUS
(ucxonpl). BepositHOCTh ciydailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHe, 0O0bEeIUHEHUE, MPOTHBOIOIOXHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIIy4allHOTO SKCIIEPUMEHTA.
®opmyna noaHoi BeposTHocTu. Popmyia baiieca. HezaBucumelie coObITHS.

bunapHbiii ciiydaifHbIM ONBIT (MCTIBITAHUE), YCIIeX U Heynava. HezaBucruMble UCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCTBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u dakrtopuan. Hucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymnu. Cnyualielii BbIOOp U3 KOHEYHOU
COBOKYIIHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE paclpefenieHue JBYX Cly4dailHbIX Benu4uH. He3aBucumble ciydyaiiHble
BeIMYMHBL. MaTeMaTuyeckoe OXKUAaHue ciydailHoW BenuuuHbl (pacnpeneneHus). ITpumepst
IPUMEHEHHs MaTeMaTHUYeCKOro OKUIaHusI (CTpaxoBaHue, JoTepes). MaTemMaTnyeckoe 0KuaaHme
OuHapHO# ciyyailHOM BenMUYMHBI. MaTeMaTH4yecKoe OXXKHUIAHHWE CyMMBbI CIydailHBIX BEIMYHH.
MaremaTnueckoe 0KHU1aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeaeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucniepcust OMHapHOW cioydyalHOW BENWYWHBI. MareMaTuueckoe OXHIaHUE TPOU3BEIACHUS W
JICIIEPCUSI CYMMBI HE3aBUCHMBIX CIIy4alHBIX BEJIMUMH. J(Ucriepcus U CTaHJApTHOE OTKIOHEHHE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTo
pacupeneneHus.

11 KUIIACC

HepasenctBo UYeOwiméBa. Teopema YeObimuéBa. Teopema bepHymnn. 3akoH O0abIInx
yncen. Bpibopounsiit Meton wuccienoBaHuil. BriOopounblie Xxapaktepuctuku. OlleHUBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEeHIINX TUIOTE3 ¢ MOMOUIBIO
W3YYEHHBIX paclpeleICHUN.

HenpepsiBHble cnydaiiHble BenuduHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpelieIeHMe M €ro CBOWCTBA. 3aJaud, NPUBOAAILUE K
MIOKA3aTeIbHOMY paCIpeleieHUI0. 3ajaud, MPUBOIALIME K HOPMAJIbHOMY pAacIpeAeieHUIO.
OyHKIUS TIOTHOCTH BEPOSATHOCTH II0KA3aTENBbHOIO pachpeneneHns, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pactpezeieHus. OyHKIKSA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacnpeneieHusl.



[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, NPUBOIALIME K
pacupenenenuro Ilyaccona.

KoBapuanust aByx ciy4yaiiHbIX BenuuuH. Kodp@uIMEeHT JIMHEHHONW KOppensuuu.
CoBMecTHBIC HAOIOIEHUS IBYX BETUYHMH. BIOOpOUHBIN K03 uIeHT koppemsun. Pazmuane
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C X (PYHKIUSIMHU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKJaHCKON MIACHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTUKECHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM TMPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUY, BKITIOYasi SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHS PUMEHSATh MATEMAaTHUSCKHE 3HAHUS B UHTEPECaxX 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NMUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, peryJisipHas (U3uUecKasi akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMAaTHIECKOM HAIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
rI100aTEHOTO XapaKTepa IKOJIOTUYECKUX TPOOIeM, OpUEHTAIHS Ha TPUMEHEHHE MaTeMaTHIECKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
MX BO3MOKHBIX MOCIIEICTBUH JJIsl OKPYKAIOIEH CPEeJIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH W OOLIECTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak cheps
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA INUBUJIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISTh MPOECKTHYIO M UCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHINBUYaIbHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBIISITh M XapaKTEPH30BATh CYNIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh W MPeoOpa3oBbIBaTh CY)KICHHs: YTBEPAUTENIbHbIE WU
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHsS B (pakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefiaTh BBIBOJBI C HCIHOJb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
IOPOTHBHOTO), BBICTPAaUBaTh apPryMEHTAllUIO0, TPUBOJIUTH MpPHUMEPHl U  KOHTPIPUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YIETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

Ba3zoBble ncciaegoBarejbcKue AeiicTBU:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAaHUSI, (OPMYIUPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTHBOpeUHe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEJOBAHHUE IIO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISABIIATh JE€PUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U IS
peLIeHMs 3a]1a4u;



BBIOMpaTh HMH(GOpMANMI0O W3 HCTOYHMKOB PpA3NIWYHBIX THIOB, AaHAIN3UPOBATH,
CHCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
NPECTAaBIICHHUS;

CTPYKTYPUPOBATh HH(POPMALINIO, TPEJICTABIATH €€ B Pa3IMUHbIX (popMax, HITIOCTPUPOBATH
rpaduvecKu;

OLICHMBATh HAA&KHOCTH HHOPOPMAIMM TI0 CAMOCTOSITEIBHO  CHOPMYIHMPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHNCbMCHHBIX
TCKCTaXx, JaBaTh IMOACHCHHA 110 XO4Yy PCHICHHWA 3a/la4i, KOMMCHTUPOBATD HOJIyT-ICHHBH\/JI PE3yibTaT,

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHsS], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh pPa3jiHyuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHpOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NpEaACTaBIATL PE3YyJIbTaThl PCHICHUA 3aJadyd, SKCICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHIECKOW 3a/1auu;

NOpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh NpPH PEIICHUH 33/1a4M, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3ybTaTa IIEJH U YCIOBUSAM, OOBACHATD MPUUMHBI JOCTHXKEHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JICATEIBHOCTH, HAXOMUTh OIMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI TpU
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM palOThI, paclpenensaTh BHIbI paboT, JOrOBapHBaThCs, O0CYXKAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBIITOJIHATH CBOIO YAaCTh pA0OTHI U KOOPAMHUPOBATH CBOU JEUCTBUS C APYTUMHU



YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJla B OOMIMKA TPOIYKT MO KPUTEPHSIM,
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMHU: Trpad, TUIOCKHH rpad, CBA3HBIA rpad, myTh B rpade,
1eNb, LIUKI, IePEBO, CTENEHb BEPIINHBL, JEPEBO CIy4allHOTO SKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATh TMOHATUSAMU: CIYYalHBI SKCHEpUMEHT (OMbIT), CiydaiiHoe
coObITHE, AJIEMEHTAapHOE Cily4allHOe COOBITHE (RJIEMEHTapHbIA HMCXOA) CIy4yalHOro OIIBITA,
HAXOJIUTh BEPOATHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOIUTh U (POPMYTUpPOBATH COOBITHS: TNEpecedyeHue, OObEAMHEHNE TaHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOXHOE JaHHOMY, MCIIONb30BaTh JuarpaMmbl Oijepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHHs 3a7ad, I0Jb30BaThcsi (OPMYION CIHOXKEHHs BEpPOATHOCTEH st
BEPOATHOCTEH JBYX U TPEX CIy4YalHBIX COOBITUI;

ONEepUPOBaTh MOHATHUAMHU: YCIOBHAas BEPOSTHOCTh, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBHCHUMBbIE COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITUH C
MIOMOIIBIO TIPaBWJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIIbITA, MCIOIB30BaTh (POPMYITy HOTHON
BeposTHOCTH, (popmyny baifeca mpu perneHun 3amad, OnpeesiTh He3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3alMK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh HM3YYEHHBIE KOMOWMHATOpHBIE (DOPMYNBI JJsl TIEPEUYMCIICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUN CIIy4alHOTO OIbITa, pEIICHUS 3aJady 10 TEOpUu
BEPOSITHOCTEM;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONBIT (MCIBITAHUE), YCIEX U
HEeyJa4ya, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs UCIBITAHUHN, HAXOIUTh BEPOSTHOCTU COOBITHIA: B
CEpHUH UCTBITAaHUI JI0 TIEPBOTO YCIEXA, B CEPUM UCIBITAHUN BEpHYIIM, B OMBITE, CBI3aHHOM CO
CITy4aliHbIM BEIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: ClydaliHasl BEJIMUMHA, paCIpeIeIeHNE BEPOSATHOCTEN,
quarpamma pacripesiesieHusi, OMHapHas cilydaiiHas BeJIMYMHa, T€OMETpUYEcKoe, OMHOMHUAIbHOE
pacnpeneneHue;

OIEpUpPOBaTh MOHATHUAMU: COBMECTHOE PpACHpPENEICHUE [BYX CIIY4alHbIX BEJIUYHH,
UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PacHpeeseHHs IBYX CIy4aiHbIX BETUYHH Ul BbIICIECHUS
pacnpeneneHuss  KaXJIOM  BEIMYMHBI,  ONPENEICHMs  HE3aBUCUMOCTH  CIIydalHBIX
BEJIMYHMH;CBOOOHO ONEPUPOBAThH MOHATHEM MAaTEMAaTHUYECKOT0 0KUJAHUS CITy4aliHOW BETMUUHBI
(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHHS IMPH pPEIIeHUH 3ajad,
BBIUMCIISTh MaTeMaTHYECKOe OXKUAaHHEe OMHOMHUAIBHOIO U T€OMETPUYECKOrO paclpeeseHull;
CBOOOZHO OMNEpUPOBATh MOHATUSAMHU: JTUCHEPCUs, CTaHAAPTHOE OTKJIOHEHUE CIIy4aiHOMN
BEJIMYMHBI, MPUMEHATh CBOMCTBA AMCIEPCUM CIIy4alHOM BEIMYMHBI (pacmpeneseHus) IMpu
pEIIEHNN 3a/a4, BBIYMCIATH JUCIEPCUI0 M CTAHAAPTHOE OTKJIOHEHHE T'€OMETPUUYECKOIO MU
OMHOMMAJILHOTO paclpeieieHu.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

BBIUKCIISATh BBIOOPOUHBIE XAPAKTEPUCTHUKHM TIO JaHHOW BBIOOpKE W  OIICHHUBATH
XapaKTepUCTUKU TE€HEPAIbHONM COBOKYIMHOCTH JaHHBIX MO BBIOOPOUHBIM XapaKTEPUCTUKAM.



OneHnBaTh BEPOATHOCTH COOBITUH W TMPOBEPATh MPOCTEUINIHNE CTATHCTUYECKHE THUIIOTE3HI,
MOJIb3YSCh U3YYCHHBIMH PACTIPEICIICHUSIMU;

MPUBOJUTH TPUMEPHI 3aj7ad, MPUBOAAIIMX K TOKA3aTEIILHOMY paclpeieiieHuIo, 3ajad,
MPHUBOJSAIINX K HOPMAIBHOMY pactpeneincanio. OnepupoBarh MOHATUSAMU: (PYHKIHS TUIOTHOCTH
BEPOSATHOCTH TOKA3aTEIILHOTO paclpeieeH s, GYyHKIHS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactipenesieHusi, (GyHKIMS TJIOTHOCTH M CBOWMCTBA HOPMAJIBHOTO paCIPEICICHUS;0NPEIEIITh
KO3 PUITUEHT JIMHEHHON KOPPEIISAINH, BHIOOPOYHBIA KOI(PPHUITUEHT KOPPEIALIUHN.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposBbie)
n/  pasgeroBuTeM Bcer Kourpoasn ~— IIpakruueck
I NporpamMmbl 0 ble paboThI ue padboThl 00pasoBaTeLHbIe
pecypchl
S TOMHTLL bu6nmorexa [IOK
1 reopmu rpagos 3 1 https://m.edsoo.ru/5fbc
5dcl
Crnyuaiinble
OHHTBz’ Bubmmorexa [JOK
2 CHyRETHBE 3 1 https://m.edsoo.ru/5fbc
COOBITHS U
5dcl
BEPOSITHOCTH
COOBITHI
Omnepanuu Haj
MHO>KE€CTBAMU U
COOBITHSIMHU.
Crowenne bubnnorexa [JOK
3 erOKeHHe . 5 1 https://m.edsoo.ru/5fbc
POSITHOCTEHA. 5dcl
YcnoBHas
BEPOSITHOCTb.
HezaBucumere
COOBITHS
S eMEHTLL bubmmoteka IIOK
4 KOMGHHATOpHKII 4 1 https://m.edsoo.ru/5fbc
5dcl
Cepun
MTOCJICA0BaTEIbH
BIX MCITBITAHHH.
Hcneitanus but6mmorekxa [IOK
5 Bepuymnm. 5 1 https://m.edsoo.ru/5fbc
CrnyJaiiHblii 5dcl
BBIOOD U3
KOHEYHOU
COBOKYITHOCTH
Crnyuaiinble bubmuotexa [IOK
6 BEJIMYMHBI U 14 1 https://m.edsoo.ru/5fbc

pacrpeaenaeHus

5dcl
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OBILIEE
KOJIMYECTBO

YACOB I10 34 2 4
I[MPOI'PAMME
11 KJIACC
No HaumenoBanu KosmuecTBo 4acoB DJIeKTPOHHbIE
© e pa3iesioB H (undpoBbIe)
n/ Bcer  KoHTpoibH IIpakTHYeck
TeM o0pa3oBaTe/IbHbIE
I 0 ble padoThI ue padoThbl
NPOrpaMMblI pecypebl
3aKoH bubnuorexa [JOK
1 GOJIBIIIHX 5 1 https://m.edsoo.ru/5fbc5
yucel dcl
DJIEMEHTHI bu6mmoreka [IOK
2 MaTEMATHUECK 6 2 https://m.edsoo.ru/5fbc5
O CTATUCTUKHU dcl
HenpepniBabie bubnuorexa [JOK
clTy4JaiiHbIe https://m.edsoo.ru/5fbc5
BEJTMYHHBI del
3 (pacnpenenenu 4 1
1),
nokazarejabHOe
U HOpMaJIbHOE
pacrnpeneneHus
bu6mmoreka [JOK
4 Pacipenenerne 2 1 https://m.edsoo.ru/5fbcs
Ilyaccona dcl
Cas3b MEXITY bubnmnoreka [JOK
5 Cly4aiHBEIMU 6 2 https://m.edsoo.ru/5fbc5
BEJIMYMHAMU dcl
O6001eHue U bubmuorexa [JOK
6 cucTeMaTH3alu 11 1 2 https://m.edsoo.ru/5fbc5
g 3HAHUU dcl
OBILIEE
KOJIMYECTBO
YACOB I10 34 1 9

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yjabTara
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJHUIIBI U THATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHEe apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIIee 3HaYCHUE, Pa3MaX MacCHBa YUCIOBBIX JaHHBIX
OnepupoBaTh NOHATUAMU: CITy4allHbIA SIKCIIEPUMEHT (OIIBIT) U cly4yaiiHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (DIEMEHTAPHBIH MCXOM) CIy4ailHOTO
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CIIydaifHBIMU COOBITHUSIMU, HAXOAUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B U3YUYEHHBIX CIy4alHbIX 3KCIEPUMEHTAX
Haxomute M GopMynmupoBaTh COOBITHS: TepeceueHHe W OOBEAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOIOXKHOE TAaHHOMY COOBITHIO;
' MOJIb30BAaThCA  JUarpamMmMamMu  Oinepa #u  GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHSATUSAMH: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTH C MOMOIIbIO IPaBHJIA YMHOXEHHS, C
MMOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIJIO YMHOXKEHUS NPH PEILICHUH 3aa4
OnepupoBaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUSA, CEpUs
6.7 UCIBITaHUH, yCIIeX U HeyAaya; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHMBIX WCIIBITAHUM 10 NEPBOrO YCIEXa, HAXOIUTh BEPOSTHOCTH
coObITHH B cepun ucnbiTanuii beprymnnu
6.8 OnepupoBaTh MOHATHSAMM: CIydailHas BEJIMYWHA, paCIpeeiICHHUe
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHNSI OCHOBHOI
NpoBepsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJbTara
5 Teopus BepossTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIyYallHOM  BEJIIMYUHBINO

pacnpeaciiCHuIO Ujin € IOMOMIbIO JUarpamMm




OHepI/IpOBaTB MNOHATHUEM MATCMATUUYCCKOIro OXHJaHWA, PUBOIWUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

52 BEJIMYMHBI, HAXOJUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrpezeNeHUIo

5.3 HmeTpb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMajabHOM pacrpeaeieHuu




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

Kox
6 Teopus BEpOSTHOCTEN U CTATHUCTHKA
[IpencraBnenre JaHHBIX € MOMoOIIb0 Tabmuu W guarpamm.  Cpennee
6.1 apudMeTHYeCKoe, MeIuaHa, HauOOoJbIIee W HAMMEHBIIEE 3HAYCHHS, pa3Max,
JUCTIepCHUsl M CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEPUMEHTHI (OMBITHI) M CIIydailHble COOBITHA. DJeMEHTapHbIC
coOpiTus (Mcxoabl). BeposaTHOCTh chywaiiHOro coObITHs. Bau3ocTh YacToThIU
6.2 = BeposaTHOCTH cOObITHH. Ciy4ailHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUAMHU. BeposTHOCTH COOBITUI B ONBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH
6.3 Onepanuu  HajJ COOBITUSIMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIOJIOKHBIC
' coObiTus. uarpammel Ditnepa. @opmyna cioxkeHUs: BEpOsSTHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
' skcniepuMmenTa. @opmysia nosHoi BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 Komb6unaroproe mnpaBuwino ymHoxeHus. llepecranoBkn u ¢akropuan. Ywucno
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHna
bunapHblii cnyuyaliHeli ONBIT (WCIBITaHUE), ycmex M Heynada. HesaBucumsie
6.6 = wucneitanus. Cepusi HE3aBUCUMBIX HCHOBITaHUKH 10 TmepBoro ycrmexa. Cepus
HE3aBUCUMBIX HCTbITaHUN bepHymim
6.7 Crnydaiinas BenmuunHa. Pacnipenenenue BeposiTHOcTed. JlmarpamMma pacripesiesieHus..
' [Ipumeps! pactipenenieHunii, B TOM YHCIIe TEOMETPUUYECKOEH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBple XapaKTEPUCTHUKH CIIYJalHBIX BEJIIMUYMH: MATEMaTHYECKOE OKHIaHHE,
JTUCTIEPCHS U CTaHJAPTHOE OTKIOHEHHUE. [Ipumepsl mpuMeHeHHsT MaTEMaTHIECKOTO
51 OKMJIaHUSI, B TOM YHUCJIE€ B 3ajayax W3 MOBCEAHEBHOM XM3HU. MaTemaTuueckoe
' OXUJaHWe OMHAPHOU ciy4yailHOW BeTMYMHBI. MaTeMaTHUeCKOoe OXKHUIaHUE CyMMBbI
CIIy4allHbIX BEJIMUMH. MaTeMaTuyeckoe 0KMIaHUe U AUCTEPCUsI TEOMETPUIECKOTO
1 OMHOMHUAIBHOTO pacrpeaeneHuit
5.9 3akoH OOJBIIMX YHUCEN W €ro poJib B HayKe, MpUpojae U oOmiecTBe. BeIOOpOUHBIT
' METOJI UCCIIEI0BAHMIA




IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauyuH. [loHATHE O IIOTHOCTH
5.3 pacnpezenenus. 3anayu, IPUBOJAIINE K HOPMaIbHOMY pactpeneneHuto. [lonstue
0 HOpPMaJIbHOM paclpeaciIeHun



ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPseMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMmeHue (GOopMyIHpOBaTh U ONEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKU; TPUMEHATh UX; YMEHHE (DOPMYIUPOBATDH
o0paTHOE W MPOTUBOMOJIOKHOE YTBEP>KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ] MaTeMaTHYeCKON WHAYKLUU;
MPOBOAMTH JOKA3aTENbHBIE PACCYXKACHHS TPU pEHIeHUH 3ajad,
OLICHMBAaTh  JIOTMUECKYI0 IPAaBUIBHOCTb  PACCYXXIACHWUH; yMEHHE
ONEpUpPOBATh MOHATHSMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPalMU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOYKECTBEHHBIN
anmnapar AJis ONMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3aJa4, B TOM 4HCIE W3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupOBaTh MOHATUSIMHU: Ipad, CBA3HBIN Tpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh TIpadbl pa3IHuHBIMU
crioco0amu; UCIOIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeEM, KOPEHb HAaTYpaJIbHON CTENEHH, CTEIIEHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
nokaszarejaeM, JorapugMm 4yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJIbIX,
paloHaIbHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKK JEIUMOCTH, HAUMEHBIIUN OOLIMI JETUTeNh U HauMEHbIIee
oOuiee KpaTHOE, aropuT™ EBKiIMIA NpuU pelieHny 3a/1ay; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jiorapudmamu, npeoOpa3oBaHUS IPOOHO-pAIMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: I1OCIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBaroliasi ~ reoMeTpudeckas  IMporpeccus; yMeHHe  3a7aBaTh
MOCJIE0BATENBHOCTH, B TOM YHCIIE C TOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEepUPOBATH MOHATHUSIMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, popma
3aliCH KOMIUIEKCHBIX 4Kcen (FeOMETpHUYecKas, TPUTOHOMETPUYECKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apU(METHUECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMM; IPUBOJIUTH IPUMEPHI  HCIIOJIb30BAHUS




KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 m 3x3,
OIpe/IeIUTeNb MaTPHULIbl, FEOMETPUUECKUI CMBICIT ONIPEAeIINTENs

YMmenue OIICpHUPOBATh IHNOHATUAMHU: pPAOVOHAIBHBIC, WUPpAalMOHAIIBHBIC,
noKa3aTeJbHbIC, CTEIEHHBIE, JIorapu(MUYecKue, TPUTOHOMETPHUYECKHIE
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OICPUPOBATH
HOHATUSMH: TOXKIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHEe, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHHH, HEPABEHCTB M CUCTEM; YMEHHE pEIIaTh ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBbI C IOMOIIBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C I1apaMETPOM; IPUMEHSTH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHUSA MATCMATUUYCCKHX
3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKIIUH,
NEPUOANYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUU, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (DYHKIIMU, HauOOJbIlIee U HAUMEHbIIIee 3HAUCHUS
(GyHKIMU Ha IPOMEXKYTKE, HEMIPEephIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
¢byHKIMH, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPHUECKUI U
¢u3nyecKkuil CMBICT MPOU3BOAHON, IepBOOOpa3Has, OINpeAcIEHHBIN
MHTETpa]; YMEHUE HAXOAWTh ACHMOTOTHI Tpaduka (yHKIHU; yMEHHE
BBIUUCIISATh MPOM3BOAHBIE CYMMBI, MPOU3BENCHHUS, YaCTHOTO H
KOMIO3UIIMH (PYHKIHMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduxy
GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaumOOJbIINE W HAMMEHbIIME 3HaueHUs (DYHKIUH; CTpOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAaHHEM allapaTa MaTeMaTHu4ecKoro
aHalIM3a; MPUMEHSTh NPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
pellieHuss B MPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX H
bu3HYecKuX 3aa4ax; HaXOJUTh TIOMAIH U 00BbEMBI (PUTYP C TIOMOIIIBIO
MHTETpaa; NMPUBOAUTE MPUMEPHl MATEMAaTUYECKOTO MOJEIUPOBAHMS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MNOHATHSAMH: Tpapuk (QyHKUMH, oOpaTHas
byHKIMA, KoMno3uuus (GYHKIUH, JTuHEHas (QyHKUMs, KBaapaTHYHas
byHKIMS, panmoHanbHas byHKIMS, CTEIEHHas GbyHKIMS,
TPUTOHOMETpUUYECKHEe  (YHKLUUH, OOpaTHble TPUTOHOMETPHYECKUE
¢GyHKIMU, TOKaszaTenbHas M Jorapupmuueckas (yHKIHMH; yMEHUE
CTPOUTH TpapUKH H3yYeHHBIX (YHKIMH, BBIIOIHATH MPEoOpa3OBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BaTh I'PpaUKHU JJIS U3yUEHUS MTPOLIECCOB U
3aBHCUMOCTEH, TpU pEelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEJAMETOB U
3aJa4 U3 pealbHOM KU3HU; BRIpAXaTh (OpMyJaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCIIOIb30BaTh CBOICTBA U rpaQUKu PYHKIMNA AJIs1 pelIeHUs
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMu; H300pakaThb Ha
KOOPJMHATHOM IJIOCKOCTU MHOYXECTBA PEILICHUIN YpPaBHEHUH, HEPABEHCTB
U UX CUCTEM




YMeHue periath TEKCTOBBIE 3aJauyd pPa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, IOJIM U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YIPaBICHUS JIUYHBIMU U CEMEUHBIMU
(dbuHaHCaMM); COCTaBISTh BBIPAXKEHHUS, YpaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI MO YCIIOBHUIO 3aJa4yH, MCCIEAOBaTh IOJYYEHHOE DPEIICHHE U
OLICHUBATh MPABIONON00HOCTh PE3yAbTATOB; YMEHHE MOJAEIHPOBATH
pealibHbIE CUTYyallUM Ha SI3bIKE MATEMATHUKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M MUX CHCTEMbl 10 YCIOBHUIO 3aJauH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C MCIOJIb30BAaHUEM arapara
anreOpbl, HHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTaT

YMeHue onepupoBaTh HOHATHAMH: cpeiHee apu(MeTHIECKoe, MeIUaHa,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAUECHUS, pa3Max, TUCIEPCUs], CTAaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
UH(OPMALINIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTpaXKaroIlYI0 CBOMCTBA pEAJIbHBIX IIPOLIECCOB U SBJICHUH; IPEICTABIIATD
uHGOpMALMIO € T[OMOIIbIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM 4YHCJE C MPUMEHEHUEM IpaduuecKux
METO/IOB U IEKTPOHHBIX CPE/ICTB; IpadMueCcKy UCCIIE0BATh COBMECTHBIE
HaOJIIOZCHUST C IIOMOILBIO JUarpaMM pacCeuBaHUs M JIMHEHHOM
perpeccuu

YMeHue onepupoBaTh IOHATHUSAMM: CIIYYaWHBIA OIBIT M CIy4ailiHOE
cOOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITUSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TpaUYecKUX METO/AOB; MPUMEHSThH
bopMyIbl CIOKEHUS U YMHOXKEHHUSI BEPOSATHOCTEW, (OpMyINy MOTHON
BEpOATHOCTH, popmyny bepHysuin, komOrHaTOpHBIE PaKThl U HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; YMEHHE ONEpPHUpPOBATH
MOHATUSIMU: CllydailHasg BEJIMYMHA, pACIPENCIICHUE BEPOSITHOCTEN,
MaTeMaTUYECKOE OKHMIAHUE, OUCIEPCHUS] M CTAaHJIAPTHOE OTKIOHECHHE
CIy4aifHONH BeNMYMHBI, (YHKIMM pacHpelesieHus U IJIOTHOCTU
PaBHOMEPHOT'0, TIOKA3aTeIbHOIO M HOPMAJbHOTO PACIpPECICHU;
YMEHUE HCIOJIb30BATh CBOMCTBA M3YUYEHHBIX paCIpEeACICHUN s
pellieHus 3ajayd; 3HAaKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIUX YHCET,
METO/bl BBIOOPOYHBIX WCCIICIOBAHUN;, YMEHHE MPUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIMX YHCEN B MPUPOJHBIX W OOIMIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OMEPUPOBAThH MOHATUAMM: COYETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YHUCIO TIEPECTaHOBOK, OMHOM HbIOTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYXKACHHUSI TSI PEIICHUs 3a]1a4;
OLICHUBAThb BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh
BEPOSITHOCTHYIO MOJIEIb U MUHTEPIPETUPOBATH MOJYUEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh MOHATHSIMHM: TOYKa, MpsAMas, I[JIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYTpaHHBI Yroj, TPEXTPAHHBIM YroJ, CKPEIIMBAIOIIMECS NPSIMBIE,
NapaJUIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroil
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MEXIYy MPSMBIMHU, YroJl MEXAY HPSIMOM U IJIOCKOCTHIO, YTOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
HPSIMBIMHU, PACCTOSIHHE MEXKIY IUIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MIPU
pellleHnHn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJENIN C IIOMOIIBbI0 TI'€OMETPUUYECKUX MOHITHUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a7aun

VMeHHe OnepupoBaTh MOHATHIMU: IJIOMIAAb (UTYPbI, 00bEM (UTYPHI,
MHOTOTPaHHHKK, MPAaBUJIbHBIH MHOTOIPAaHHHUK, CEYCHUE MHOTOTPAHHHUKA,
Ky0, MapajuieNenuesa, npu3Ma, nupamuna, (Gurypa M TOBEPXHOCTh
BpallleHUs, NUIMHAP, KOHYC, Imap, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH THPAMHUIbBI, MPU3MBI, KOHYyCa, MIJIMHIApPA, 00BbEM KyoOa,
MMpAMOYT'OJIBHOT'O MapauICICIIMIcaa, NMUpaMHuabl, MPU3MbI, OUJIMHIApPA,
KOHYyCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEYCHHUS KOHYCa M IMWIMHJpA,
napajuieibHble OCH WM OCHOBAHHIO, CCUCHHE INapa, IUIOCKOCTh,
Kacaromiascs cdepsl, MUIMHIPA, KOHYCA; yYMEHHE CTPOHUTH CCUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPbI U TIOBEPXHOCTH
BPAIIIEHUS, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO JJICKTPOHHBIX CPEICTB,;
yMEHHE MPUMEHSITh CBOHCTBA FEOMETPUUYECKUX (DUTYDP, CAMOCTOSATEIBLHO
(bopMyIUpOBaTh ONPEACIICHUs N3y4aeMbIX (DUTYpP, BBIIBUTATh THIIOTE3BI
O CBOWCTBax M IpHU3HAKaX reOMETPUYECKUX (PUryp, 00OCHOBBIBATH WM
omnpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukamuio ¢uryp 1o
Pa3IMYHBIM HpPHU3HAKAM, BBIIIOJHATD HGO6XOI[I/IMI>IG JOIIOJIHUTCIIBHBIC
MIOCTPOCHHSI
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YMeHue omnepupoBaTh IOHITHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajIeNbHBIA TTEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAO0OMS, MOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (QHUTYPHI, B TOM YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJIb30BATh I€OMETPUYECKHUE OTHOIIEHUS
IPY PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUYECKUE BEIUYMHBI (JUIMHA, YOI,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mHa, yrous, TIOmagb, OOBEM, IUIOMIAIb IMOBEPXHOCTH), HCIONB3YS
u3ydeHHbIe (POPMYIBI U METO/BI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
MUpaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaab chepbl; 00bEM Kyoa,
NPSIMOYTOJIFHOTO TTApaJIeTIenuIela, MTUPAMHIBI, TPH3MBL, IHITHHIIPA,
KOHYCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BbEMOB MOI00HBIX (HUTYP

12

YMeHne ornepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMWHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3jioKEeHHE BEKTopa Mo Oasucy,
CKaJIsIpHOE TPOMU3BEJCHHE, BEKTOPHOE IMPOM3BEICHUE, Yroll MEXIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]




JUIS peUIeHHs TEeOMETPUYECKUX 3aJad M 33434y JPYrux Y4eOHBIX
IIPEAMETOB
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YMenue BbIOMpaTh MOAXOMSIIMNA METOJ JJIs PEIICHUS 3aJlauH,
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHHH MPUPOJIHBIX U
OOILIECTBEHHBIX TMPOILIECCOB U  SIBJICHUM; yMEHHUE paclo3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOIUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHMCKOM U  MHUPOBOM
MaTeMaTUYeCKOil HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMBIX HA EI'J I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEll
12 Panmonanbhple  uucina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypalibHOM cTerneHu. JleicTBus ¢ apudmeTnaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENEeHU
14 Crenenp ¢ menbiM mokazateneM. CTemeHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapu(MbI
JlelicTBUTEeNnbHBIE unCia. ApUPMETHYECKHE ONepalud C JACHCTBUTEIHHBIMU
1.7 gyrcaamu. [IpuOmkE€HHBIE BBIYHMCICHUS, TNPaBWIA OKPYIJICHHUS, NPUKHIKA |
OLICHKA PE3YJIbTATa BBIYUCICHUN
1.8 [Ipeobpa3oBanue BbIpaKeHUI
1.9 KommnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
2.4 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbl
3 OyHKIMH U TpaduKu
31 OynkIus, crocodsl 3axanus yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOparHbIe
' ¢yukuu. YérHble u Heu€THbIe QyHKIMH. [leproanueckue GyHKIMN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHMM ¢yHkuuu. Hymu QyHkmm.
3.9 [IpomexxyTku  3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.

Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosblliee W HauMeHblIee 3Hau€HHE
(GYHKIHN Ha TPOMEXKYTKE




CrenenHast QyHKUUS C HATypaJbHBIM M IIeNBIM TOKa3areieM. EE cBolicTBa u

3.3 . .
rpaduk. CoiicTBa 1 rpaduK KOpHs N-Oi CTENEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpoiicTBa (QYHKIHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEHN
3.8 Apudmerndeckas 1 reoMeTpruIecKas mporpeccuu. @opmyia CI0KHBIX MIPOIEHTOB
4 Hauana maTremMaTiueckoro aHaiunsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIIMNA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. Haxoxk/ieHre HanboIbIIero 1 HAMMEHBIIETO 3HaUeHHs (PYHKIIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. Murerpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBo, onepalnuy HaJl MHOKecTBaMH. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoteka I{OK https://urok.apkpro.ru/

®denepanbHas cucteMa HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB (MH(OPMAITMOHHBINA
nopran) http://wmolow.edu.ru



http://wmolow.edu.ru/
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