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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «BeposSTHOCTP M CTaTUCTHKa» 0a30BOr0 YPOBHS IS
obyuatoruxcst 10 —11 kiaccoB pa3padborana Ha ocHoBe DeepaaIbHOTO TOCYIAPCTBEHHOIO 00Pa30BaTEIHLHOTO
CTaHJapTa CPEJHEro o0IIero oopa3oBaHus, ¢ YI6TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, PEABABISCMbIX K
MaTeMaTH4YeCKOMY O00pa30BaHMIO, M TPAAULIUN pOCCHIiCKOro oOpa3oBaHus. Peanusaius MporpaMmbl
O6eCHe‘-II/IBaeT OBJIAAICHUC KIIFOYCBLIMU KOMIICTCHUUAMU, COCTABJIAOIIUMH OCHOBY IJId CaAMOPA3BUTHA U
HEMPEePHIBHOIO 00pa30BaHus, IIEJIOCTHOCTh OOINEKYIbTYPHOIO, JUYHOCTHOTO W IMO3HABATEIBHOTO Pa3BHTHUS
JTUYHOCTH 00YJaFOIIHUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYuebublil Kypc «BeposSTHOCTh M CTAaTHCTUKa» 0a30BOTO YPOBHSI SBISETCS MPOJOIDKCHUEM M Pa3BUTHEM
OJTHOMMEHHOTO y4eOHOTo Kypca 0a30BOro YpOBHSI OCHOBHOM HIKoJibl. Kypc nmpenHasHaueH aist opMUPOBaHUS
y 00YyYaroIMXCsl CTATUCTUIECKON KYJIBTYpPhI U IIOHUMAHUS POJIU TEOPUU BEPOSTHOCTEH KaK MAaTeMAaTUYECKOTO
WHCTPYMEHTA JUIS M3YYCHHUS CITy4alHBIX COOBITHIA, BEJIMYMH M MPOIEcCOB. [Ipn n3yueHnn Kypca o0oramarmTces
MNpEACTABJICHUA YYalllUXCsa O MCTOAax HCCICAOBAHWA HW3MCHYMBOIO MHpA, PA3BUBACTCA ITOHHMAHUC
3HAYMMOCTH W OONIHOCTM MATEMAaTHYECKHUX METOJIOB TO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOIO
€CTECTBEHHO-HAyYHOT'O MUPOBO33PEHUSI.

ConeprkaHue Kypca HalpaBiICHO Ha 3aKPEIUICHUE 3HAHWH, IOJYYCHHBIX MPH U3YYSCHHH Kypca OCHOBHOM
IOKOJIBI U HAa Pa3BUTUC HpeIICTaBJICHI/Iﬁ (6] CJ'IyT-Iaf/'IHI)IX BCJIIMYMHAX W B3aUMOCBA3AX MCKIAY HMMU Ha BaXXHBIX
MIPUMEPAX, CIOKEThI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUUM ¢ yKa3aHHBIMH LEISIMHU B CTPYKType y4eOHOro Kypca «BeposSTHOCTh M CTaTHCTHKA
CpeHel MIKOJIbl Ha 0a30BOM YPOBHE BBIJICIICHBI CJICTIYIOIIUE OCHOBHBIC COJIEpKaTeIbHbIC JIMHUK: «CiyJdaliHbIe
CO6I)ITI/I$I " BEPOATHOCTHU, «CJ’Iy‘-IB.fIHBIG BEJIMYMHBI U 3aKOH OOJIBIINX YHCE.

BaxHyo wacTh Kypca 3aHMMAaeT W3yY€HHE T€OMETPHYECKOr0 M OWHOMHAIBHOTO PACHpEACICHHNA U
3HAKOMCTBO C UX HCIIPCPBIBHBIMU aHAJIOTaMH — IMOKAa3aTCJIbHBIM 1 HOPMAaJIbHBIM pacCIipCaACICHUAMMU.

Copepxannie nuHuu «CiydaifHble COOBITHSI M BEPOSTHOCTU» CIY)KMT OCHOBOW 711 (hOpPMUPOBAHUS
MPEJICTABICHUN O PACIPEIECICHUH BEPOSTHOCTEN MEXAY 3HAUCHUSIMU CIIyYalHBIX BEJIMYHH, a TAKXKE 3Ta JTUHUS
HeoOxouMa Kak 0asza JUlsl U3ydeHHsI 3aKOHA OOMBIIMX uncen — GyHIaMEHTAIBHOTO 3aK0Ha, JEHCTBYIOIIETO B
mpupojie M OOIIeCTBE M HMEIOUIEro MareMarthyeckyro (opmanuzanuio. CaM 3akoH OOJBIIUX YHCEN
npesiaraeTcs B 03HaKOMHUTEIbHOU (hopMe ¢ MUHIUMAIIbHBIM UCIIOJIb30BAaHUEM MaTeMaTHYECKOTo popMann3ma.

TCMBI, CBA3AaHHBIC C HCIIPCPBIBHBIMU CJ'Iy‘-IaI\/’IHI)IMI/I BCIIMYMHAMHU, aKICHTUPYIOT BHUMAHWEC IIKOJBbHUKOB
Ha OMHUCAaHUM U M3YYEHUU CIy4YallHBIX SIBICHUN C MOMOIIbIO HEMPEephIBHBIX (yHKIHMH. OCHOBHOE BHUMAaHHE
yIesIieTCsl TI0Ka3aTeIbHOMY U HOPMAJIbHOMY pacIpeIelCHUsIM, TIPH 3TOM TIPEAIOoIaraeTcsi 03HaKOMHUTEIbHOE
U3y4eHHe MaTepuaia 0e3 JoKa3aTeNbCTB MPUMEHSIEMBIX (haKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue kypca «BeposTHOCTb U CTaTUCTHKA» Ha 0a30BOM YpOBHE OTBOJIUTCS | 4ac B HE/IENIO B TEUCHHE
KaXK0ro roja oOyueHus, BCET0 68 y4eOHBIX 4acoB.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

[IpencraBnenne AaHHBIX ¢ ToOMombl0 Tabmun u auarpamm. Cpeanee apudMeTHuecKoe, MeauaHa,
HauOoJblllee U HaMEHbIIIee 3HAUeHUS, pa3Max, AUCIIEPCHs U CTaHAAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnyuaiiHple SKCIIEPUMEHTHI (OMBITBI) U CIy4YalHBIC COOBITHS. DIEMEHTapHBIC COOBITHS (HCXOJBI).
BeposiTHOCTh ciydaitHOTO cOOBITHSA. BIWM30CcTh 4acTOThI U BEpPOSATHOCTH COOBITHH. CiydallHBIE OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU. BeposSTHOCTH COOBITHII B OIBITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu Hajg COOBITHUSMU: TEpPEeceYeHHe, OObEeTUHEHUE, MPOTHUBOIOJIOKHBIE COOBITHSA. JlmarpaMMbl
Ditnepa. @opMmyiia CIOKEHUSI BEPOSATHOCTEH.

VYcioBHas BEpPOSITHOCTh. YMHOXKEHHE BeEpOSTHOCTEN. JlepeBo ciywyaiiHOro skcnepumMenta. dopmyna
MIOJIHOM BeposiTHOCTU. He3aBucumbie COOBITHS.

Kombunatopaoe npasuino ymHoxxeHus. IlepecranoBku u (pakropuan. Yucno coueranuii. TpeyroapHHUK
[Tackanst. @opmyna 6mHOMa HproToHA.

bunapHblli ciyyaliHpli ONBIT (McHbITaHWE), ycnex M Heynada. HesaBucumble ucnbitanus. Cepust
HE3aBUCUMBIX UCMBITAHUN J10 epBOro ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUI bepHyuiu.

CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpezenenus. [Ipumepsr
pacnpesielieHui, B TOM 4HCIie, FEOMETPHUecKoe M OMHOMHAIIBHOE.

11 KJIACC

YucoBble XapaKTEPUCTUKH CIyYaHBIX BEJIMYMH: MATEMaTHUYECKOE OXKHUJIAaHUE, JHUCIEPCUs H
CTaHAAPTHOC OTKJIOHCHHUC. HpI/IMCpBI MNPUMCHCHUA MATCMATHYCCKOI'0 OXHUIAAHUA, B TOM YHCJIC B 3aJadax M3
MOBCEJHCBHOM JKM3HHM. MareMaTHuecKkoe OXHIaHHe OWHApHOW CIy4YallHOW BEJIWYMHBL MaTeMaTHYeCcKoe
OXKHNJaHUC CYMMbI CJ'Iy‘-IaI\/JIHI)IX BeIUYMH. MaTeMaTH4ecKoe OKHNIAaHHUEC U OUCTICPCUSA T'COMETPUUCCKOTO H
OMHOMHMAJIBHOTO PaCIIPEICIICHUH.

3aKoH OOJIBIINX YHCEI M €0 POJIb B HAYKe, MPHUPoJIe U obIIecTBe. BEIOOPOUHBIN METO] MCCIIC0BAHUN.

[Ipumepbl HeNpepbIBHBIX CcIHy4yailHBIX BeldWYMH. [lOHSATHE O MJIOTHOCTH pachpelneieHus. 3afaud,
NPUBOIANIME K  HOPMAIBHOMY  pachpeaenieHuto. [loHATHE O  HOPMAalbHOM  pacHpe/Ie/ICHUN.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTATHl OCBOEHUS NMPOrpaMMBbl ydeOHOTro npeamera «MaTeMaTHKa» XapaKTepUu3yIOTCs:

I'pazknanckoe BocniuTaHue:

c(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMH OOYUYaIOUIErocs KaKk aKTUBHOTO W OTBETCTBEHHOTO WieHA
poccuiickoro o0mecTBa, MPEICTaBIEHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUSA Ppa3IMUHBIX
CTPYKTYp, SBJI€HUH, HpOLEAYyp TpaxJaHCKOro obmiectBa (BBIOOPBL, OHOPOCBI M 1p.), YMEHHEM
B3aUMO/IEHICTBOBATh C COLIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

Cc(OPMHUPOBAHHOCTBIO POCCUMCKOM I'PakJaHCKON MIEHTHYHOCTH, YBRXKEHUS K IIPOLIIOMY U HACTOALIEMY
pPOCCHUICKON MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTMIKEHMSM POCCUHCKHX MAaTeMaTUKOB U
poccHiiCKOl MaTeMaTHUeCKOW LIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JOCTM)KEHUH B JIPYTMX HayKaX, TEXHOJOIMSIX,
cdepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHMEM JIYXOBHBIX IICHHOCTEH pOCCHICKOro Hapoja; cHOpMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHUS, 3THYECKOrO IIOBEJECHUS, CBSI3aHHOI'O C IMPAKTUYECKUM IMPUMEHEHHEM JIOCTMKEHUH HayKu U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAYyILIETO.

JCTeTHYEeCKOe BOCIIUTAaHHUe:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH, OO BEKTOB,
3ajjay, pelIeHUll, pacCyXIeHHUH; BOCIPUMMYUBOCTBIO K MAaTEMaTHUYECKUM acleKTaM pa3jMyHbIX BHJIOB
HCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

Cc(OPMHPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMAaTHYEeCKHE 3HAaHUS B HMHTEpPEcax 3/J0pOBOTO U
Oe3omacHOro o6Opa3a JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pPOBbIO (310pOBOE IHMTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA W OTAbIXA, peryisipHas (u3ndeckas aKTUBHOCTB); (PH3HMUECKOTO
COBEPILLIEHCTBOBAHMSI, IPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHOMN 1€ATEIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TpYyIy, OCO3HaHMEM LEHHOCTH TPYAOJIOOUS; HHTEpEcCOM K pa3JIMyHbIM chepam
npodeccuoHaNbHON N1eATENbHOCTH, CBS3aHHBIM C MAaT€MaTUKON U €€ NPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh
OCO3HaHHBIHN BBIOOP Oyaymiel npodeccuu u pealn3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO U
CIOCOOHOCTBIO K MAaT€MaTH4YeCKOMY OOpa30BaHHI0O M CamMOOOpa30BaHUIO Ha MPOTSKEHUM BCEH JKU3HH;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUN ITPAKTUYECKUX 3a7ja4 MaTEMaTUUECKON HAIPaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUe:

C(OPMHUPOBAHHOCTBIO SKOJIOTUYECKON KyJIbTYpbl, TOHUMaHUEM BIUSHHUS COLMAIBHO-IKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHHMEM TIJI00aIbHOrO XapakTepa
HKOJIOTUYECKUX IMpOoOJieM; OpHeHTalMel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM JUIs peleHHs 3a1ad B
o0jacTv OKpyKarouieil cpefpl, IJIaHUPOBAHHUS IOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEICTBUN JUIs
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MPAaKTUKH, MOHUMAaHUEM MaTEeMaTHYEeCKOM HAayKu Kak cgepbl YelIOBEYECKOW AEsITeNbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTH JUISI PAa3BUTHS LUBWIM3ALMM; OBJIAJCHUEM S3bIKOM MAaTEMAaTUKH U
MaTeMaTHYeCKON KYJIbTypOH KaK CpPEJCTBOM II03HAHHS MHpPA; TOTOBHOCTHIO OCYLIECTBIATH MPOEKTHYIO U
HCCIJIEIOBATENBCKYIO AESITENIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble  pe3yibTaThl  OCBOEHHUS NIporpaMMbl  ydeOHoro mpeamera «MareMaTuKa»
XapaKTepU3YIOTCS OBJIAJCHUEM YHHBEPCATBHBIMU  HO3ZHAGAMENbHBIMU  OCUCMBUAMU, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OCUICTNEUAMU, YHUBEPCATbHIMU Pe2YIAMUEHBIMU OeUCMBUAMU.

1) Yuueepcanvnovie nosnasamenwvhsie oeticmaus, obecneuusaiom Gopmuposanue 6a3068blx KOZHUMUBHBIX
npoyeccog ob6yyarowuxcs (0céoeHue Memooo8 NOZHAHUS OKPYHCAOue20 Mupa, HpUMeHeHUue J02UYECKUX,
ucce008amenbeKux onepayuil, ymeHui pabomams ¢ ungopmayueti).



Ba3oBble JJornuyeckue aeiicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKW MAaTEMaTH4YECKHMX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXAY MOHATHAMH; (OPMYJIUPOBATh OIpeAeieHUs] TOHATUN; YCTaHABIIMBATH
CYUIECTBEHHBI MPU3HAK KJIACCU(UKAIMKU, OCHOBAHHS JUIsi OOOOIIEHUS M CpaBHEHUS, KPUTEPHUH
MIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, JOPMYITUPOBATH U IPEOOPA3OBLIBATH CYKICHUS: YTBEPIUTEIILHBIC H OTPULIATEIBHEIE,
€IMHUYHBIE, YaCTHBIE U OOILINE; YCIOBHBIE,

BBISBJISTh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM MPOTUBOpEYHsl B (akTax, TaHHBIX,
HAONIIOJICHUSX W YTBEPXKACHUSX; MPEIararb KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh  BBIBOJABI € HUCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIGAYKTUBHBIX W  WHIAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENIbHO JOKa3aTelbCTBA MAaTEeMaTHYEeCKHX YTBEpKIEHUH (TpsMble U OT
MIPOTUBHOTO0), BBHICTPAUBATh aPryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPDI; 00OCHOBBIBATh
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaTh crioco0 perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUPATh
HauboJee MOAXOAAIIUN C YIETOM CAMOCTOATEIHHO BhIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHSA:

UCIIOJIB30BaTh BOIMPOCHI KaK UCCIICAOBATEILCKUNH MHCTPYMEHT MO3HAHUS; (POPMYITMPOBATH BOIIPOCHI,
(buKcUpyIIUe MPOTHBOPEYHE, MPOOJIEMYy, YCTaHABIMBATH HMCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO ITO3HIINI0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCICIOBAHUE [0 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHUS, MPOLIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSIMH, TIPOIICCCAMH,

CaMOCTOSITENIbHO  (hOpMYyIHpOBaTh OOOOIICHUS W BBIBOJABI 10 pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOJICHUs, WCCIIEAOBAHUS, OICHUBATh JIOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh IPEANOJNIOKCHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

2)

BBISIBJIATH ACQUIMTH MHPOpPMAIUMK, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha BOMPOC W JJISl PELIECHUS
3ajauu;

BbIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIM3MPOBATH, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHUS;

CTPYKTYypUpOBaTh HMHGOpPMAIUIO, TMPEACTaBIATh €€ B pa3iMuHbIX (opMmax, WIIIOCTPUPOBATh
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENEHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.
Yuusepcanvuvie Kommynuxamuenwvie Oelicmeus, obecneuugarom cQopmMupo8aHHOCMb COYUATbHBIX

HABLIKOB 00YUAIOUWUXCAL.
Oo0mienmne:

BOCIIpUHUMATb U q)OpMYJII/IpOBaTI) CYKACHUA B COOTBETCTBUU C YCIOBUAMH U LCIAMH 06HI€HI/I$[;
SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaxX, /1aBaTh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA PE3YJIbTAT;

B X0Jie 00CYX/IEeHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY O00CYXaeMOM TeMbl, MPOOJIEMbI, peraeMoit
3a/1aud, BBICKA3bIBaTh HJIEH, HAIEJICHHbIE Ha IMOMCK PEIIEHHUS; COMOCTaBIATh CBOM CYXICHHS C
CYXKACHUAMU JOPYIrux Y4YaCTHHUKOB Jgualiora, O6H3py>KI/IBaTB pasiiniue M CXOACTBO HOSHHHﬁ; B
KOppPEKTHOH opMe GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MMpeaACTaBIATH PE3YIbTATHI pemicHuA 3aga4u, OKCIICPUMCHTA, HUCCJICJOBaHUA, IMPOCKTA,
CaMOCTOATENIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C Y4ETOM 3a/1ad MPEe3eHTAIMd U 0COOCHHOCTEH
ayJIuTOPHH.

CoTpyaHnuyecTBo:

IIOHUMATb U HCIIOJIb30BAaTh NPCUMYILCCTBA KOMaHJIHOH M HHHHBHHyaﬂLHOﬁ pa60TBI npu peuIcHuU
y‘IC6HBIX 3aaa4, IIPUHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, IINIAHUPOBATH OpTraHU3alUIO



COBMECTHOH paloThl, pacipenensiTh BUIbl pPadOT, JOTOBAPUBATHCS, 0OCYXKAATh MPOLIECC U PE3yIbTAT
paboThl; 06001IaTh MHEHUST HECKOJIBKUX JIIOJICH;

® y4yacTBOBaTh B IPYNIOBBIX (popmax paboTsl (0OCykaeHHs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBD» U

WHBIC); BBINOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JEHCTBHUSA C JPYTMMHU WICHAMH
KOMaHJIpl; OLICHMBaTh KadyecTBO CBOEro0 BKJIaga B OOLIMH MNPOOYKT MO  KPUTEPHUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.
3) Vuusepcanvhvie pezynamusnsie deticmaus, obecneuueaom Gopmuposanue cmvlcio8bix YCMaHo8OK U
JICUBHEHHBIX HABLIKOG TUYHOCTU.
Camoopranmszaums:
COCTABIIATh IUIaH, AJTOPUTM pEIICHHs 3a/Ja4yd, BHIOMpATh CHOCO0 pemeHHs ¢ y4ETOM HMEIOIUXCs
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ yu4EToM
HOBOH MH(OpMaIUH.
CaMOKOHTPOJIb:
® BJAJCTh HABBIKAMU II03HABATENBFHOW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICIIMTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCKON 3aj1aui;

® [IpEeABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIIEHUHU 3aJaul, BHOCUTh KOPPEKTHUBHI B
NeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBIABIECHHBIX
TPYIHOCTEN;

® OIIEHUBaTb COOTBETCTBHME pe3yjbTaTa LEMU M YCIOBUSAM, OOBACHATH NPUUUHBI JOCTHXKEHHS WIIH
HEIOCTHXKEHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAaXOAUTh OLIMOKY, /JaBaTh OLEHKY NpUOOpPETEHHOMY
OTIBITY.

IHNPEAMETHBIE PE3YJBTATHBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh HNOHATHAMU: CpefiHEee apH(MeTHdecKkoe, MeIuaHa, Haubosblee, HaUMEHbIlee 3HAYCHHUE,
pa3Max MacCHUBa YMCIOBBIX JIAHHBIX.

OmnepupoBaTh MOHATUAMHU: CIIyYalHBIH SKCHEPUMEHT (OMBIT) M CilyyailHOe COOBITHE, 3JEeMEHTapHOe
cOOBITHE (3JIEMEHTAPHBIA UCXOM) CIy4allHOTO OMbITA; HAXOAUTh BEPOSITHOCTU B OMBITAX C PAaBHOBO3MOXKHBIMU
CIly4yallHBIMM COOBITHSIMM, HAXOAWTh W CPABHMBATH BEPOSTHOCTH COOBITHM B H3YyYEHHBIX CIy4alHBIX
SKCIIEPUMEHTaX.

Haxonute u ¢dopmynaupoBath coObITHA: NepecedeHne M OObeIMHEHHE NaHHBIX COOBITHH, COOBITHE,
MIPOTUBOINOJIOKHOE JAaHHOMY COOBITHIO; MOJIb30BaThCS JauarpaMMaMu Oiiepa U (QOpMYJIONH CIIOXKEHUS
BEPOATHOCTEN NPHU PELICHUH 3a]1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMbIE COOBITHS; HAXOAUTHb BEPOSITHOCTH C
ITOMOUIBIO IPABUJIA YMHO>KEHHS, C TIOMOILBIO IEpEBa CIy4aiHOTO OIBITA.

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3a7ay.

OnepupoBaTh NOHATHAMHU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPHs UCIIBITAHUH, YCIIEX U HEYyaua;
HaXOJUTh BEPOATHOCTU COOBITUH B CEPUM HE3aBHCHMBIX HCIBITAHUM [0 MEpBOro ycrexa,; HaXoJUTh
BEPOSITHOCTH COOBITUI B cepUM UCTIBITAaHUN bepHyu.

OnepupoBaTh MOHATUSAMHU: CilydailHass BeJIMYMHA, paclpelelieHHe BEepOsSTHOCTEH, JAuarpaMma
pacnpeneseHusl.

11 KJIACC

CpaBHMBaATh BEPOSTHOCTH 3HAYECHWM CIIy4allHOM BEIWYMHBI MO PACHPEACIICHHIO WU C IOMOIIBIO
JUarpaMM.

OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO OXXHMJAHUS; NPUBOIUTH IPUMEPHI, KaK MPUMEHseTCs
MaTeMaTU4YeCKOe OXHUAAHUE CIy4alHOW BEJIIMYMHBI HAXOAUTh MATEMaTUYECKOE OXKUJAHUE II0 JIaHHOMY
pacnpenesIeHuIO.

Wwmetsb nmpeacTaBiaeHue o 3aKoHe OOJBIINX YUCET.

Nwmets IIPEACTABICHUE 0 HOPMaJIbHOM pacIpeeIICHUN.



TEMATHYECKOE INTAHUPOBAHMUE

10 KVIACC
N KosmmuecTBo 4acos
11/- HaumeHoBaHue pa3aesioB M TeM Kontpo IlpakTn JJyleKTpOHHBbIe (UM(PPOBHIE)
- NnporpaMmmbl Be JIbHBIC yecKHue oﬁpazoBaTenbﬂme PeCypcChl
ero padoThI padoThI
1 IIpencraBnenue JAHHBIX uloy bubmuotexa HOK
ornucareabHas CTAaTHCTHKA https://m.edsoo.ru/e0b7b0f1l
CityyaliHble ONBITBI W CIy4dailHbIE
9 COOBITHS, OTIBITHI ¢l 3 1 bubnuorexa HOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapHBIMU UCXO0IaAMU
3 Onepannu Hang COOBITHSIMH, 3 BbubGnuoreka LHOK
CJIO’KEHHE BEPOSTHOCTEH https://m.edsoo.ru/e0b7b0f1
VYcnoBHasi BEPOATHOCTH, JIEPEBO
4 ciydailHOro  ombita,  (opmyna 6 bubnuoteka HOK
MIOJTHOM BEPOSITHOCTH u https://m.edsoo.ru/e0b7b0f1
HE3aBHCHUMOCTh COOBITUI
bubnuoreka HOK
> DJICMEHTBI KOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun NOC/IEN0BATENbHBIX | o 1 bubnuortexa HOK
WCTIBITAaHUH https://m.edsoo.ru/e0b7b0f1
7 Cnyuaiinbie BEJIMYUHBI ul e bubnuorexa HOK
pacrpe/eneHus https://m.edsoo.ru/e0b7b0f1
8 O06o0Omenne ©W  CHCTEMaTH3aIIHs 5 2 bubnmoreka LHOK
3HaHUH https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB IIO 34 5 5
ITPOIT'PAMME
11 KJIACC
KoJsunyecTBo yacos
Ne HaumeHoBaHue pa3iejioB M TeM B Kourpo IMpakTu JyieKTpoHHbIe (HM(PpPOBHIE)
n/n | mporpamMmbl ¢ JbHDBIE qyecKue o0pa3oBaTejibHbIE PeCypPChI
ero padoTsbI padoTsbI
1 Marematuueckoe OKHJIaHUE 4 bubnuoreka HOK
CITy4ailHOW BEJTMYUHBI https://m.edsoo.ru/5fbc5dcl
2 Hucniepcus " CTaHJapTHOE |, 1 bubnuoreka HOK
OTKJIOHEHUE CITYy4alHOW BEIUYHHbI https://m.edsoo.ru/5fbc5dcl
bubnuoreka 1HOK
3 3aKoH bombmX Hncen 3 ! https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIe Clly4alHbIE 2 bubnuorexa HOK
BEJIMYMHBI (pacipeesieHus]) https://m.edsoo.ru/5fbc5dcl
bubanoreka IIOK
S Hopmarkroe pacipenencris 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHwUe, 00001IeHHE u 19 5 bubnuoreka HOK
CHCTeMaTH3aIlus 3HAHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB IIO 34 5 3

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIIACC

Ne

n/
n

Tema ypoka

KoaunuecTBO 4acoB

Be
ero

KonTpo
JbHbIE
padoThI

IpakTn
YyecKue
padoThI

Jara
usyde
HUS

DJIeKTpOHHbIe HU(pPOBBIE
oOpa3oBaTeJibHbIE

pecypchl

IIpencraBieHue AaHHBIX C
MOMOIIbIO TabIuI u
JMarpaMm

Bbubnuorexa [HOK
https://m.edsoo.ru/25c6d12b

Cpennee apudmeTHieckoe,
MeIuaHa, HauOoiblee W
HaUMCHBIIIEC 3Ha4YCHUAI,
pa3max, JHUCTICPCHS,
CTaHJapTHOE  OTKIIOHCHHE
YHCIIOBBIX HAOOPOB

Bbubnuorexa [HOK
https://m.edso0.ru/dd00738d

Cpennee apudmeTHIecKoe,
MenuaHa, HauOoJblliee U
HaMMEHBIIICEe 3HAYCHUS,
pa3max, JHMCTIEPCHs,
CTaHJAPTHOE  OTKJIOHCHHE
YHUCJIOBBIX HAOOPOB

bubnuoreka HOK
https://m.edso0.ru/98645f6¢

Cpennee apudpmMeTHyeckoe,
MeanaHa, HauOoJIbIlIee |
HauMEHBIIIEE 3HAYEHUS,
pa3Max, TUCTIepCHs,
CTaH/JApTHOE  OTKJIOHEHHUE
YHICIIOBBIX HAOOPOB

bubnuoTeka HOK
https://m.edso0.ru/7¢9033a8

CrnyualiHble 3KCHEPHUMEHTBI
(ombITBI) W ciaydaiiHbIE
coObITUs.  DJIeMEHTapHbIe
coOBITHSI (MCXOIBI)

bubnuoreka HOK
https://m.edsoo.ru/347c1b78

BeposTHOCTB
COOBITHSL. BepositHoCTH
COOBITUM B  ONBITaX ¢
PaBHOBO3MOKHBIMH
AJIEMEHTapHBIMU
COOBITUSIMU

CJIy4aitHOro

bubnuoreka HOK
https://m.edsoo.ru/64d75244

BepositHOCTB
COOBITHS.
pabora

CIIy4aifHOTO
IIpakTrHueckas

bubnuoreka HOK
https://m.edsoo.ru/5e8fa94a

Orneparuu HaJ, COOBITHSAMMU:
nepeceueHue, oObeINHEHNE
COOBITH,
IPOTHBOIOJIOKHBIE
COOBITHSL. Junarpammbl
Olinepa

bubnmorexa HOK
https://m.edsoo.ru/221c622b

Oneparyu HaJl COOBITHSIMU:
nepeceveHne, o0beTMHEHNE
COOBITHHA,
IPOTHBOIOJIOKHBIE
COOBITHSL. JlmarpaMmsl

bubnuorexa HOK
https://m.edsoo.ru/cc10cle2
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Ditnepa

10 dopmyna CIIOKEHUS bubnuoteka [HOK
BEPOSITHOCTEH https://m.edso0.ru/3057365d
VYcenoBHas BEPOSITHOCTb.

11 YMHOXKEHUE BEPOATHOCTEH. bubnuoTeka [HOK
Hepero ClTy4aitHOro https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
VYcenoBHas BEPOSITHOCTb.

12 YMHOKEHUE BEPOATHOCTEH. bubnuoreka [HOK
JepeBo CITy4aifHOro https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
YcnoBHas BEPOATHOCTb.

13 YMHOKEHUE BEPOATHOCTEM. bubnmnoreka HOK
IepeBo CITy4aifHOro https://m.edsoo.ru/47fb6b11
IKCIIEPUMEHTA

14 ®opmyna MIOJIHOM bubnuoreka [IOK
BEPOSTHOCTH https://m.edso0.ru/15941bec

15 ®dopmyna MIOJIHOM bubnuoreka I[MOK
BEPOSTHOCTH https://m.edso0.ru/a9ec13c8

16 g;olz)hg]ggﬂﬂ HOHOH bubnuoreka HOK

P ' https://m.edsoo.ru/e3dd5ac9
HesaBucumpie coObITHS
bubnnoreka [HOK

17 Kowtpobras pabora https://m.edsoo.ru/29dc6ch9

18 KoMmOuHaTtopHoe mpaBMiio bubnnoreka LHOK
YMHOXCHUS https://m.eds00.ru/2270cf70

19 IlepecTtanoBkH " bubnuoreka I[IOK
daxTopuan https://m.edsoo.ru/d58ce6d1

20 tIIYHZJJLOeJLte)Lme dﬂﬂc?;(l)?;iprlnnc; bubmorexa LIOK

P https://m.edsoo.ru/7904dfb0
8 npogheccuu s3xoHoMUCMA.

21 TpeyroabHUK ITackas. bubnuoreka I[HOK
®dopmyra 6uHoma HerotoHa https://m.edsoo.ru/fa47998f
bunapHsIi CIIy4aiHbIN
OTIBIT (MCTIBITAHKE), YCIIEX U

29 Heyava. HesaBucnumslie bubnuoreka I[IOK
UCTIBITAHHUS. Cepus https://m.edso0.ru/2e1f2368
HE3aBUCHUMBbIX  HUCIBITAaHUI
JI0 TIEPBOTO ycrexa

23 Cepus HE3aBHCUMBIX bubnnoreka HOK
ucnbpiTanuii bepuymm https://m.edso00.ru/e9572a68
Cepus HE3aBHCUMBIX

24 ucnbeitanuil. [Ipaktnueckas bubnuoreka [HOK
paboTa C HCIOIB30BAHUEM https://m.edsoo.ru/f4al5al4
HJIEKTPOHHBIX TaOJIHIIL

25 Crny4aiiHas BeIM4MHA bubmorexa LIOK

y https://m.edso0.ru/639be9aa
Pacnip CACICIHE bubnmoreka [HOK
26 BeposATHOCTEeH. Jlnarpamma

pacripeesieHus

https://m.edsoo.ru/6dc7ff39
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27 CymMma © TpPOU3BEICHUE 1 bubnuoreka [HOK
CITy9aifHBIX BETUYHH https://m.edsoo.ru/51b7ed5f
28 CymMma © mpou3BeJEHUE 1 bubnmoreka HOK
CITy4aliHBIX BETHYUH https://m.edsoo.ru/c2757cc3
[Ipumepsbl pacripeneneHui,
29 B TOM quene |y bubnuoreka LHOK
rE€OMETPHUYECKOE u https://m.edso00.ru/91e08061
OMHOMHUAIBHOE
[Ipumepsl pacnipeneneHuid,
30 B TOM YUCIe 1 bubnuorexa LHOK
reOMETPUYECKOe u https://m.edsoo.ru/5afffO5f
OMHOMHATHHOE
31 [ToBTOpenue, obobIIeHNE U 1 bubnumoreka LIOK
CHCTEMaTH3alKs 3HAHHUI https://m.edsoo.ru/0f4d3cd7
30 [ToBTOpEeHME, 0000IICHNE U 1 bubanoreka LHOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/e01a3dc4
33 Utorosas KOHTpONIbHAA | 4 1 bubnuoreka [HOK
paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpEeHME, 0000IICHUE U 1 bubnuoreka LHOK
CHCTEMaTH3allKs 3HAHHUI https://m.edsoo.ru/1ddca5e0
OBILEE KOJIMYECTBO 34 5 5
YACOB I10 ITTPOT'PAMME
11 KJIACC
No KoauuecTBO 9acoB
K - Hara JJleKTpOHHBbIe UHM(ppPOBHIE
o/ Tema ypoka Be OHTpO paKTH u3yde | odpa3oBaTebHbIE
ero | TEHEIE yeckune st pecypebi

n padoTbI padoTbI

[ToBTOpenue, 006001IEHNE,

CHCTeMaTH3alus  3HaHHI.

1 CrnyuyailHple  ONBITBL U 1 bubnuoreka I[MOK
BEPOSTHOCTH  CIIyYailHBIX https://m.edso0.ru/430d330a
COOBITHIA. Cepun
HE3aBHCHMBIX UCITBITAHUN
[ToBTOpenue, oOoOIIEHUE,

CUCTeMaTH3alus  3HaHUM.

5 CinyyaiiHble  ONBITBI U 1 bubnuoteka [HOK
BEPOSTHOCTH  CIIy4ailHBIX https://m.edsoo.ru/a573a292
COOBITHH. Cepun
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpeHue, 00600IICHNE,

CHCTeMaTH3alus  3HaHMI.

3 CrnyuaiiHple  ONBITBI U 1 bubnuoreka I[HOK
BEPOSITHOCTH  CIy4alHBIX https://m.edso0.ru/07a5e861
COOBITHIA. Cepun
HE3aBHCHMBIX UCITBITAHUN

| Domreme, sbosueme | premorss 100K

o t ' https://m.edso0.ru/32bc29bf
CnyyaliHple  ONBITHI |
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BEPOSITHOCTH ~ CITy4alHBIX
COOBITHIA. Cepun
HE3aBUCHUMBIX HCIBITAHHUI

[Tpumepsl MIPUMEHEHUS
MaTEMaTUYECKOI'0
oXuaaHus  (CTpaxoBaHHUE,

5 jnoTepes). Ilpumenenue bubnmnoreka HOK
NOHAMUS https://m.edsoo.ru/ea27084d
MaAMemMamuyecko2o
odicuoanusi 6 npogeccuu
dapmayesma.

6 Eﬁgerlﬁgqecme CYMMBI Enbmmorexa LOK

al y https://m.edsoo.ru/Oadefe9e
CIIy4alHbIX BEJIMYUH
Maremarugeckoe

7 ::Z)P;/iiH?dZecxoro u bubmuorexa LHOK
Suttion IE ATLHOLO https://m.edsoo0.ru/20de2fc2
pacnpeneneHuin
Maremaruueckoe

8 ::Z)P;/iiH?dZecxoro 5 bubmuorexa HOK
Suttiont IE ATLHOLO https://m.eds00.ru/17b0e769
pacnpeneneHuin

9 Jlucriepcust U CTaHJAPTHOE bubnuoreka LHOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcuss u craHzapTHoe bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
Hucniepcun

11 F€OMETPUYECKOTO " bubnuoreka I[IOK
OMHOMHUAJIBHOT'O https://m.edsoo.ru/4b5a495e
pacripeiesIeHust

pp | Mo i« o 10K

https://m.edsoo.ru/a53cd884
AJIIEKTPOHHBIX TAOJUIL

1y | D Somam e morers 10K
mcneiosamﬁ A https://m.edsoo0.ru/94ddc34a

Lo | Do Somam e o 10K

p N A https://m.edsoo.ru/cf23b369
HCCJIEIOBAHNI
lg | e oo o 10K
https://m.edsoo0.ru/6¢c1d11a6
AJIICKTPOHHBIX TAOJIHUIT

16 Hrorosas KOHTpPOJIbHAS bubnuoreka [HOK
pabota https://m.edsoo.ru/7e379f8f
[Ipumepsl  HeNpepbIBHBIX
CIIYYalHBIX BEJINYNH.

17 (D}}/,I;IKHHH IUIOTHOCTH Eubmiorexa HOK

https://m.edso0.ru/9f5b423d
pacrmpeneneHus.

PaBHOMepHOE
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pacrpenieieHle " €ro
CBOMCTBA

18

ITpumepel  HenmpepbIBHBIX
CIIy4aiHBIX BEJIMYMH.
DyHKIUA IJIOTHOCTH
pacnpeneseHusl.
PaBHOMEpHOE
pacnpeneneHue U €ro
CBOMCTBA

Bbubnuorexa [HOK
https://m.edsoo.ru/b1c2712e

19

3ajmaun, TOPUBOAAIIME K
HOpPMaJbHOMY
pacnpeneneano. DyHKUIHSA
INIOTHOCTA W CBOMCTBA
HOPMAaJIbHOTO
pacrpeaeaeHust

Bbubnuorexa [HOK
https://m.edso0.ru/97c¢19f59

20

[TpakTnueckas pabota cC
WCIIOJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHII

bubnuoreka HOK
https://m.edsoo.ru/1f1f9ad9

21

[ToBTOpEeHME, 0000IICHNE U
cUCTeEMaTu3alnusl  3HaHWH.
OmnuncarenbHas CTaTUCTHKA

bubnuoreka HOK
https://m.edso0.ru/72953f4c

22

[ToBTOpeHME, 0000IICHHE H
CUCTEMATU3AlM  3HAHUIA.
OnucarenbHas CTAaTUCTHAKA

bubnuoTeka HOK
https://m.edso0.ru/b699ad0c

23

[ToBTOpeHmE, 0000IICHHE H
CHCTEMATH3alldsl  3HAHHM.
OnBbITH c
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMH
COOBITHSIMH

bubnnoreka [HOK
https://m.edsoo.ru/3fchacf9

24

[ToBTOpeHue, ob6oOIIeHNE U
cHCTeMaTH3anys  3HaHUIA.
OMNBITHI c
PaBHOBO3MOKHBIMH
AIIEMEHTapPHBIMU
COOBITUSIMHA

bubnuoreka HOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpenue, 0600IICHNE U
CUCTEMAaTH3alMsl  3HaHUM.
Brrunciienue BeposiTHOCTEMN
COOBITHI € TNpUMEHEHHEM
dbopmyn u TpadUUECKUX
METOI0B  (KOOpAMHATHAS
npsimas, JIEPEBO,
Juarpamma Jiliepa)

bubnuorexa LHOK
https://m.edso0.ru/272910f5

26

[ToBTOpeHwue, ob6oOIIeHNE U
CHCTeMaTH3alus  3HaHHI.
Brruucnenue BeposiTHOCTEH
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ITPOBEPSEMBIE TPEBOBAHUA K  PE3YJIBTATAM  OCBOEHHA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI
10 KJTACC

Kox mnposepsiemoro IIpoBepsiembie NnpeaMeTHbIe pe3yabTaThl OCBOCHUA OCHOBHOM

pe3yJbTara 00pa3oBaTeJIbHON NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
6.2 OnepupoBaTh NOHATUAMU: cpeAHee apudmernyeckoe, MeauaHa, HaubOoJblee,
' HauMEHbIIIEE 3HAYCHHUE, pa3Max MacCUBa YUCIOBBIX JIAHHBIX
OnepupoBaTh MOHATUSAMH: CIIyYalHBIM SKCIIEPUMEHT (ONBIT) W CllydaliHOE
coObITHE, 3JEMEHTapHOe COObITHE (PJIEMEHTAPHBIM UCXOJ) CIy4yallHOTO OIIbITa,
6.3 HaxOJUTh BEPOSATHOCTH B ONBITAX C PABHOBO3MOXXHBIMH  CIIy4allHBIMHU
COOBITUSIMH, HAXOIUThb W CpPaBHUBATh BEPOATHOCTH COOBITUI B H3YYEHHBIX
CIIy4alHBIX SKCIIEPUMEHTaX
Haxomuts u ¢GopMmynupoBath COOBITHA: MEpPECEUCHHE W OOBEAMHEHUE JTaHHBIX
6.4 cOOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JTAaHHOMY COOBITHIO; IIOJb30BATHCS
' quarpamMmamu Oisiepa U (OpPMYIJION CIIOKEHUST BEPOATHOCTEW IPHU PEIIEHUU
3a1au
OnepupoBaTh MOHATHUSMH: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOIIbIO MpaBUja YMHOXKEHUS, C IIOMOIIbIO JIepeBa
CIIy4aifHOTO OTIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE NIPABUIIO YMHOKEHUS IPU PELLICHUH 3a7a4
OnepupoBaTh TOHSATUSMU: HCHBITAHWE, HE3aBUCHUMbIC HCIBITAHUS, CEpUS
6.7 UCIBITAHUHN, YyCIEX M HeyJaya; HaXOAWTb BEPOSITHOCTH COOBITUH B CepHUH
' HE3aBUCUMBIX MCIBITAHUN JI0 MEPBOrO yCIeXa, HaXOIUTh BEPOSITHOCTH COOBITUIMA
B CEpUU UCIbITAaHUI bepHyimn
6.8 OnepupoBaTh NOHATUSMU: CIy4yaliHas BEJIIMYMHA, Paclpe/ie]IeHue BEPOSITHOCTEM,
' JMarpaMma pacrpeesIeHus
11 KITIACC

Kon nposepsiemoro

IIposepsiembie NnpeIMeTHbIEe pe3yJbTaThl OCBOCHHA OCHOBHOM

pe3yJbTara 00pa3oBaTeIbHOI MPOrpaMMbl CpeHEro 001ero 06pa3oBaHus

S) Teopust BeposiTHOCTEN U CTaTUCTHKA

51 CpaBHUBaTh BEpOSTHOCTH 3HAYEHHM CIIy4aillHON BEIMYHMHBI MO pPacCHpeereHHUI0
WIX C TIOMOUIBIO THarpaMm
OnepupoBaTh MOHATHEM MAaTEMaTHUYECKOTO OXHJIAHUS, IPUBOIUTH PUMEPHI TOTO,

5.2 KaK TPUMEHSETCS MaTeMaTHYecKoe OXKUIaHUE CIyJaiHON BEIMYHMHBI, HAXOJUTh
MaTeMaTHYECKOE O’KUAAHUE 110 TAaHHOMY pacIpeleIeHUI0

5.3 VmeTh npeacTaBiIeHne 0 3aKOHe OOJIbIINX YHCE

5.4 VmeTb mpeacTaBieHre 0 HOpMaJIbHOM pacipeesIeHUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBineHne JaHHBIX C MOMOIIBI0 TaOuuil W auarpamm. CpemHee apuMETHUECKOE,
MenuaHa, HauOoINlbIllee M HAWMCEHbBINEe 3HAYCHWs, pa3MaxX, JUCIEePCHs W CTaHIapTHOE
OTKJIOHCHUEC YHUCJIIOBBIX Ha60p0B

6.2

CrnyualiHple JKCHEPUMEHTHI (OMBITBI) W CIIy9alHbIC COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposatHocTh ciy4aitHOro coObITHs. BIU30CTh Y4acCTOTBI U BEPOATHOCTH COOBITUH.
CiydaifHple ONBITHI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. BepostHocTu
COOBITHIA B ONIBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

6.3

Onepanuu Haja COOBITUSAMH: IepecedeHue, OOBeIMHEHHE, IPOTHUBOIOIOXKHbBIE COOBITHUS.
Junarpammsl Diinepa. @opmysia c0KE€HUsI BEPOATHOCTEN

6.4

VYcnoBHas BEpPOSTHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CilydyallHOrO 3KCIIEPUMEHTA.
dopmyiia noaHoH BeposTHOCcTU. He3aBucumble cOObITHS

6.5

KomOunatopHoe mnpaBwio ymHOxeHHs. llepecranoBku u dakropuan. Ymcno coudeTaHuid.
Tpeyronbuuk [lackans. @opmyna bunoma HeroToHa

6.6

BunapHblii ciny4aiiHbIM ONBIT (MCHBITAaHME), ycleX M Heyaada. He3aBucuMble HCIIBITaHUS.
Cepusi He3aBUCHMBIX HCHBITAaHUN 10 mnepBoro ycnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepnynnu

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BepositHocTed. Jluarpamma pacnpenenenus. [Ipumepst
pacrpenieneHuii, B TOM YHCJIe TEOMETPHUECKOE 1 OMHOMHUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblil YJIEMEHT COJePKAHUS

Teopm[ BepOHTHOCTeﬁ " CTaTUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEJIMYMH: MATEMATUUYECKOE OKUAAHUE, TUCIEPCUS
M CTaHJIapTHOE OTKJIOHEHHE. [Ipumepsl MpUMEHEHUsS] MAaTEMAaTHUYECKOTO OXHUJAHUS, B TOM
yrucine B 3aJadaXx M3 IMOBCEIHEBHOM KU3HU. MaTemaTtuyeckoe OXUAaHHe OWHapHON
CIy4alHOM BENWYMHBL. MaTreMaTHYecKoe OXKHJAAaHUE CYMMbl CIYYalHbBIX BEJIUYMH.
Matematuueckoe OXUJaHHE U  JUCIHEPCUS TE€OMETPHUYECKOr0 ¢ OMHOMHAIBHOTO
pacnpenereHui

5.2

3aKkoH OOJBIIMX YHCET M €r0 poJib B HayKe, MpUpoje U odimiecTBe. BriOOpOUHBIT MeTO
HUCCIIENOBaHUN

5.3

IIpumMepsl HENPEPBIBHBIX CIyYalHBIX BEIWYHH. [IOHATHE O IUIOTHOCTH paclperesCHUs.
3ajauu, NpPUBOIANIME K HOpPMaJdbHOMY pacnpeneneHuto. [loHATHE O HOpMaIbHOM
pacupeneseHun




ITPOBEPAEMBIE HA EI'D IO MATEMATHKE TPEBOBAHHUAA K PE3YJIbTATAM OCBOEHMSI
OCHOBHOH OBPA3OBATEJIbBHOH ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA30BAHUA

Kox mpoBepsiemoro
TpedoBaHMs

IIpoBepsiemble TpeGoOBaHMS K MPeAMETHBIM pe3yJIbTAaTaM OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

Bnagenue MeromaMu J10Ka3aTenbCTB, alrOPUTMAMM pELIEHUs 3a7ad; YMEHHE
(GbopMynMpOBaTE W ONEPUPOBATH HNOHATUSAMM: OIpEAEICHHE, aKCHOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (OPMYIHPOBKH;
IOPUMEHATh MX; YyMeHUe (QopMyJnupoBaTh OOpaTHOE UM  IPOTUBOIOJIOKHOE
YTIBEPXKJACHHUE, IPUBOAUTH IPUMEPbl M KOHTPIPHUMEPHI, MCIONb30BaTh METO]
MaTEMaTUYECKONM HHIYKIUHM; IPOBOAMUTH JOKA3aTEIbHBIE PpACCYKICHUS IIPU
pelIeHnn 3a/a4, OLEHUBATh JIOTMUECKYI0 IPABWIBHOCTb PACCYKIACHUM; yMEHUe
OIIEpUPOBaTh  IOHATHAMH:  MHOXECTBO, IIOJMHOJKECTBO, OIEpallUd  Haj
MHO>KECTBaMHU; YMEHHE MCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr ais
OIMCAaHUs PEATBHBIX IPOLIECCOB U SIBICHUN U IPU PELICHUM 3a1a4, B TOM YHUCIE U3
APYruX Y4eOHBIX MPEIMETOB; yMEHHE OINEpUPOBATh MOHATHSIMHU: Tpad, CBI3HBINA
rpad, nepeBo, LMKI, rpad Ha IIIOCKOCTH; YMEHHUE 3a/1aBaTh U OIUCHIBATH Ipadbl
Pa3IMYHBIMH CITIOCOOAMU; MCTIONIB30BaTh rpadbl IPH PEICHUN 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypaJbHOE YHUCIIO, LEJI0E€ YHCIIO, CTEIEHb C
LeJIBIM TI0Ka3aTesieM, KOPEHb HaTypajbHOM CTENEHHU, CTENEHb C PALUOHAIbHBIM
[I0Ka3aTeNeM, CTETEHb C JICHCTBUTEIBHBIM ITOKa3aTeseM, JorapudmM 4ucia, CHHYC,
KOCHUHYC W TAHI'€HC IPOM3BOJBHOI'O YHCIA, OCTAaTOK IO MOJIYJIO, PallMOHAIbHOE
YKCJI0, UPPALIMOHAIBHOE YHUCII0, MHOXKECTBA HAaTypallbHbIX, LIEJIbIX, PALlMOHAIBHBIX,
JeUCTBUTENBHBIX YNCEIl; YMEHUE UCIOIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH
OOIIMI IeNuTeNlh 1 HauMeHbllee 00Iee KpaTHoe, anroput™ EBkinaa npu penieHnn
3aJa4; 3HAaKOMCTBO C Pa3JIMYHBIMM MO3UIIMOHHBIMM CUCTEMaMH CUHMCIICHMS; YMEHUE
BBIIIOJIHATH BBIYMCIIEHUE 3HAUEHUN U NPeoOpa30BaHUsI BHIPAKEHUI CO CTENEHSAMU U
norapupmamu, Mpeodpa3oBaHUs JPOOHO-pAllMOHAIBHBIX BBIPAKEHWH; yMEHHE
ONEpUpPOBaTh MOHATHSAMM: TOCJIEI0BATENIbHOCTh, apu(pMeTHUecKas Mporpeccus,
reoMeTpuuecKas  Iporpeccus, OECKOHEYHO  yObIBalollass  I'eoMeTpHuYecKas
Iporpeccusi; yMEHHE 3a/laBaTh IIOCIEJOBATEIBHOCTH, B TOM YHUCIE C IOMOIIbIO
PEKYpPpPEHTHBIX (OPMYJ; YMEHHE OINEpUPOBaTh MOHATUAMU: KOMILJIEKCHOE YHCIIO,
COMpsKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT KOMIUIEKCHOrO YHucIia,
¢dopma 3amMcH KOMIUIEKCHBIX 4YHced (TeoMeTpudeckas, TPUTOHOMETpHUYecKas H
anredpanydeckas); yMeTb IPOM3BOAUTH apU(PMETHUECKUE JEHCTBHS C KOMITJIEKCHBIMU
YKCJIaMU; IPUBOJUTH NIPUMEPHI UCIIOJIb30BaHMS KOMIUIEKCHBIX YHCEN; ONIEPUPOBATh
MOHATUSIMH: MaTpula 2xX2 u 3x3, onpeAenuTesb MaTPULIbl, FTEOMETPUUYECKUNA CMBICI
OIIPEACIIUTEIS

YMeHnue  omepupoBaTh  NOHATHUAMH:  PALMOHAJIBHBIE,  MpPpalMOHAJIbHBIE,
MIOKa3aTeIbHblE, CTENIEHHbIE, IOTapu(PMUUECKHE, TPUTOHOMETPUYECKHE YPABHEHUS U
HEPABEHCTBA, WX CHCTEMbI; YMEHHUE OIEPUPOBATH MOHATHAMH: TOXAECTBO,
TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUHN U
HEPABEHCTB, PaBHOCWJIBHOCTh YPABHEHMI, HEPAaBEHCTB M CHCTEM; YMEHHUE pelIaTh
YpaBHEHHUsI, HEPABEHCTBA W CHCTEMbI C MOMOIIBIO PA3IUYHBIX MPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM; HIPHUMEHSATH YypaBHEHUS,
HEpPAaBEHCTBA, MX CHCTEMbl JUIsl pEIIeHUss MaTeMaTH4YeCKHX 3aJady U 3aJad U3
pa3nuyHbIX 0071acTell HAYKH U PeabHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, YETHOCTh (DYHKIUH, NEPUOJUUYHOCTD
(GyHKIUM, OrpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (YHKIUH, OSKCTPEMYM
¢byHkuuu, HauOosblllee W HaWMEHbIIee 3HAUYEeHUS (YHKIMM Ha TPOMEXKYTKE,
HenpepbiBHast (QYHKIUS, aCUMNTOTHI rpaduka (QyHKUMM, T[epBas W BTOpas
NpOU3BO/IHAS (YHKIIMH, T€OMETPHUECKUH U (U3MUECKUI CMBICI IPOU3BOIHOM,
nepBooOpasHas, onpeAeaEHHbI UHTErpajl; YMEHHEe HaXOJIUTh aCUMITOTHI rpaduka




(GYHKIMM; yMEHHE BBIYHCIATH MPOM3BOJHBIC CYMMBI, MPOM3BEICHHS, YaCTHOTO U
KOMIO3ULUHN (DYHKIMHA, HAXOAWTh YpaBHEHHE KacaTelbHOM K rpaduky QyHKImmu;
YMEHHE HaXOJUTh IPOHM3BOIHBIC HJIEMEHTApHBIX (YHKIHUIl; YMEHHE HCIOIb30BaTh
MIPOU3BOIHYIO JJISl UCCIIE0BAHUS (PYHKIIUI, HAXOOUTh HAaHOOJbIINE U HAUMEHbBIINE
3Ha4YeHHs (QYHKIMH; CTPOUTH IpaUKM MHOTOYICHOB C MCIIOJb30BAHUEM arapara
MaTeMaTHYeCKOT0  aHaju3a; MPUMEHSATh TNPOU3BOJHYIO  JUIA  HAXOXICHUS
HAWJIYYIIero PEeUIeHUs! B NMPHUKIAIHBIX, B TOM YUCIE COIHAIbHO-SKOHOMHYECKUX H
¢u3nvecKux 3aaa4yax; HaXOAUTh TUIOIAAN U 00BEMBI (GUTYP C IOMOIIBIO HHTETPAJIa;
OPUBOIUTH  NPUMEPHl  MAaTEMaTH4YeCKOro  MOJCIUPOBAHUS  C  IOMOIIBIO
Qg depeHranbHbIX YpaBHEHUH

YMeHue omnepupoBarh MOHATHAMH: Trpaduk GyHKIMH, oOpaTHas (yHKIHA,
KoMIo3uLus GyHKUMH, TMHeHHas QyHKIMA, KBaJpaTHuHas GYHKLUS, pallMOHAIbHAsS
¢byHkuus, creneHHas (QYHKIHS, TPUTOHOMETpHUYECKHWEe (YHKIHH, OOpaTHbIE
TPUTOHOMETpPUUYECKUE (YHKLMHU, IMOKa3aTelbHas M Jjorapugmuueckas QyHKLIUY;
YMEHHUE CTPOUTh Tpa(uKH H3Y4EHHBIX (QYHKUUH, BBIIOJIHATH MpeoOpa3oBaHU
rpadukoB (QYHKIMHA, HCIOAB30BaTh TIpapuKH I M3Y4YEHUs [POLECCOB MU
3aBHCUMOCTEH, MpPHU PEUICHUH 3a7ad M3 JAPYIHX Y4eOHBIX IMPEeIMETOBU 3a7ad W3
peanbHOM JKM3HU; BbIpakaTb (opMylaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
MCTIOJIb30BATh CBOMCTBA U Ipaduku (PYHKIMHA 1715 pelIeHus] ypaBHEHHIA, HEPABEHCTB
U 3a7a4 C IMapaMeTpaMu; M300pa)xkaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA
pEeLIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbBIE 33]Ja4ul Pa3HbIX TUIIOB (B TOM YHCJIE€ HA IPOLEHTBI, 10JIU
U 4YacTH, Ha JIBUXKEHUe, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH, 3a7ayd W3
o0JacTH  ympaBleHHWS JIMYHBIMH H  CEMEHHBIMH (UHAHCAMH); COCTaBIIAThH
BBIDAKCHMS, YpPAaBHEHMs, HEPABCHCTBA M MX CHCTEMbl II0 YCIOBHIO 3aJayH,
UCCIIEIOBATh MOIY4YEHHOE PEIIEHHE U OLEHUBAThH NPaBAONOAO0HOCTh PE3yJIbTaTOB;
YMEHUE MOJEIUPOBATH PEAbHBIE CUTYallUH Ha A3bIKE MAaTEMAaTUKH; COCTABIIATH
BBIDA)KCHMS, YPAaBHEHMs, HEPABEHCTBA M HMX CHCTEMBl 110 YCIOBHIO 33J]1a4H,
UCClleIoBaTh IOCTPOCHHBIE MOJIEIM € HCIHOJb30BAHHWEM ammapara anreOpsl,
VHTEPIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATHSMHU: CpelHee apu(MeTHyecKoe, MeJnaHa,
HauOosplllee M HauMEHbIlIEe 3HAYEHUs, pa3Max, JUCHepCHsi, CTaHAAPTHOE
OTKJIOHEHHE  YHCIIOBOrO Habopa; yMEHHEe U3BJIE€KaTb, HHTEPIPETUPOBATH
uHbOpMalMIO, TPEJICTaBIEHHYI0 B TalOnMIax, Ha Jaudarpammax, rpadukax,
OTPaXKAIOIYK0 CBOWCTBA pEANBHBIX IIPOLECCOB U  SABJICHWUM; IIPEICTABIATH
nHGOpMALMIO C TOMOILIBI0 TalOJMIl M AMAarpaMM; MCCIEeI0BaTh CTAaTUCTHYECKUE
JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TIpaUUyecKHMX METOJO0B U 3JIEKTPOHHBIX
CpeACTB; TpaHUuUecKd HCCIEAOBaTh COBMECTHblE HAOJIOAEHUS C TOMOIIbIO
JMarpaMM pacCEMBAHMS U JIMHEWHOW perpeccuu

YMeHue omnepupoBaTh MOHATHUSMU: CIy4YallHBIA ONBIT U chydailHOEe cOObITHE,
BEPOSTHOCTh  CIy4allHOrO  COOBITHS; yMEHHE BBIYHUCIATH  BEPOATHOCTH €
HCIOJIb30BaHUEM TIpaUuecKux METOJIOB; MPUMEHSTh (OPMYIbl CIOXKEHUS |
YMHOXKEHUSI BEPOSTHOCTEH, (QOopMylly MOJHON BepoATHOCTH, (opmyny bepnymim,
KOMOWHATOpHBIE (PaKThl M (HOPMYIIBI, OIICHHBATh BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHE OIEpUpPOBaTh MOHATUAMU: CllydallHas BEJIWYMHA, paclpeaeicHue
BEPOATHOCTEH, MaTeMaTHUECKOE OXKHJIaHUE, TUCIEPCUs U CTaHJApTHOE OTKJIOHEHHUE
Clly4yailHOM BeJIMYMHBI, (DYHKIMM pachpeieseHUs] W IJIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOr0 M HOPMAJILHOTO paclpeiesieHuil; YMEHUE HCI0Nb30BaTh CBOICTBA
W3Y4YEHHBIX PacHpeleeHUH Ul PEeLeHUs 3a]ad; 3HAKOMCTBO C MOHSATUSMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX MCCIEAOBAHUN; YMEHHE IPHUBOJIUTH
IPUMEpPHI TPOSIBIICHUS 3aKOHA OOJBIIMX YHWCENl B MPHUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE OIEepUPOBATh IMOHATUSIMU: COYETaHHE, IEPECTaHOBKA, YHUCIIO
COYETaHWH, YHUCIO TepecTaHOBOK; OuMHOM HpIOTOHA; yMEHHE NPUMEHSTH
KOMOMHATOpHbIE (aKThl W PpacCyKICHHs [UIsl pelIeHHs 3aJad; OICHUBATh




BEPOSATHOCTH pEAIbHBIX COOBITHI; COCTaBJISATH BEPOSITHOCTHYIO MOJEIb H
MHTEPIPETUPOBATH NOJTYYEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh MOHATHUSAMHU: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJINUYMHA yTJja, IUIOCKUI YroJl, ABYTPaHHBIN yrojl, TpEXTPaHHBIA yTo,
CKPEILMBAIOIINECS TPSAMBIE, MAapaJIEIbBHOCTh U IEPIEHIUKYJISIPHOCTh NPSAMBIX U
IJIOCKOCTEM, Yrojl MEeXAy MPSMBIMH, Yol MEXIy HPSIMOM M IUIOCKOCTBIO, YIOJ
MEXY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAcCTOSTHUE MEXIY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHUE HCIOJb30BaTh MPU PELIECHUU
3aa4 U3ydeHHbIE (PAKThl U TEOPEMBbI IUIAHUMETPUHU; YMEHHE OIICHHWBATh pa3Mepbl
O0BEKTOB OKPYXKAIOLIETO MHpA; CTPOUTH MaTEeMaTHUYECKUE MOJENHU C IMOMOIIBIO
reOMETPUUYECKUX INOHSTUN U BEJIMYMH, PEIIaTh CBA3aHHBIE C HUMHU IPAKTHYECKHE
3a/1a4u

10

VYMeHHe OnepupoBaTh IMOHATUAMH: IUIOHIAAb  (QUIYphl, O00BEM  (QUTYPBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHHUK, CCYCHUC MHOI'OI'paHHUKA, K}’6,
napaJuiesiennure/], Ipu3Ma, nupamuaa, Gurypa u MoBEpXHOCTh BPAICHUS, IUIHHIID,
KOHYcC, map, chepa, miomaas chepsl, IUIOMAlb MOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHYyCa, IMIUHIPA, 00bEM Ky0a, MpsSMOYroJbHOTO Mapajuieieuieia, THPAMUIBI,
IIpU3MBI, LUIUHIpA, KOHYCa, IIapa, pa3BEPTKa IMOBEPXHOCTHU, CCYCHUA KOHYycCa U
[WIMHIPA, NapaUiejbHble OCH WJIM OCHOBAaHMIO, CEYEHHE Iapa, IIOCKOCTb,
Kacarorascs cepsl, HWIMHAPA, KOHYCa,; YMEHUE CTPOUTh CEYCHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKU, (HUTYpbl M TMOBEPXHOCTH BpAICHHS, UX CCUCHUS, B
TOM YHUCJIC C IMOMOLIBIO JJICKTPOHHLBIX CPCACTB; YMCHUC IMPHUMCHATH CBOMCTBA
TEOMETPUYECKUX  (HUTYp,  CAMOCTOATEIBHO  (POPMYJIMPOBATh  OMPEACIICHHUS
HN3Yy4aCMbIX (bHpr, BbBIIBUT'AaTh THUIIOTC3bI (6] CBOMCTBax nu IIprU3HaKax
reOMETPUYECKUX (PUTYp, 0OOCHOBBIBATHHIIM ONPOBEPraTh WX, YMEHHUE MPOBOJHMTH
KJIaCCI/I(l)I/IKaIII/IIO (1)I/Iryp [0 pa3jiIndHbIM IIPpHU3HAKAM, BBIIIOJIHATH HCO6XOI[I/IMI)IG
JIOTIOJTHUTEIIbHBIC TIOCTPOCHHUS

11

YMeHue onepupoBaThb HNOHATUSAMH: IBM)KEHHE B IPOCTPAHCTBE, MapalleIbHbINA
MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
noj1o0us, moio0HbIe (GUTyphl; YMEHUE paclio3HaBaTh paBHbIE U MOJOO0HBIE (PUTYPHI,
B TOM 4YHCJIE B MPHUPOJE, UCKYCCTBE, apPXUTEKTYPE; UCIIOIB30BaTh T€OMETPHUECKUE
OTHOILICHMS MPU PELICHUHU 3a/1a4; HAaXOJUTh I'€OMETPHUYECKHE BEIUYMHBI (JUIMHA,
yroJ, MIomaab, 00bEM) NMPU pElIeHUH 3a7ad U3 APYTruX y4eOHBIX MPEAMETOB U U3
peanbHON JKU3HU; YMEHHME BBIYHMCIATH I'€OMETPUYECKHE BEIMUYMHBI (JUIMHA, Yrodl,
Iomaab, O0BEM, TUIOMAAb TMOBEPXHOCTH), HCIONB3Ys HM3Y4YCHHBIE (HOPMYIBl U
METOABl, B TOM 4HCJe: IJIOUIaJb MOBEPXHOCTH MUPAMUIbI, IMPHU3MBI, KOHYCA,
HUATUHApPA, TUIomanb cdepbl; 00bEM Kyba, MPSMOYTOJHHOTO MapajlieNenuIena,
NUPaMUAbI, TPU3MBI, IUIUHApA, KOHYycCa, IIapa; yMEHHE HaXOJIUTh OTHOLICHHE
00BEMOB NMOAOOHBIX PUTYP

12

VYMmenue OIICPHUPOBATHL IOHATUAMMU: IMPAMOYIroJibHass CUCTEMa KOOpJAWHAT, BCKTOP,
KOOpAUHATBI TOYKHU, KOOPAUHATBI BEKTOpPA, CyMMa BEKTOPOB, ITPOU3BCACHUC BCKTOPA
Ha 4YHCIO0, Pa3JI0KECHUC BCKTOpa IO 6a3Hcy, CKaJILIPHOC IMPOU3BCIACHUEC, BEKTOPHOC
MMPOU3BCACHUC, YTOJ MCKAY BCKTOpaMHU, YMCHHUC HUCIIOJb30BATH BeKTOpHBIﬁ )51
KOOpJII/IHaTHI)II\/’I METOO JId PCIICHHUA TCOMETPUYCCKHUX 3aJad M 3aJad ApPYTrux
y‘Ie6HBIX MpeaAMCTOB

13

YMeHue BbIOMpaTh NOAXOAALIMM METOA s pelleHHs 3aJaud; I[OHHUMAaHue
3HAYUMOCTH MAaTeMaTUKH B W3YYEHUU MPUPOJHBIX M OOIIECTBEHHBIX MPOIIECCOB U
SBJICHUI; YMEHHME paCIIO3HABATh IPOSBIICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
YMEHHUE MPHUBOJUTH NPUMEPHI MATEMATHYECKUX OTKPBITHUM POCCHUMCKON W MUPOBOM
MaTE€MaTUYECKON HAyKU




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/iep:KAHUSA

1 Hucna v BBIYUCIICHUS

1.1 Hatypanbublie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX Yucell

19 Panmonanbhple yncna. OOBIKHOBEHHbIE M JIECATUYHbBIE JpOOM, NPOLEHTHl, OECKOHEUHBIE
MIEPHOINYCCKHE IPOooH

13 ApH(bMeTHqSECKHI?I KOpEeHb HaTypaJbHOW cTerneHH. J[eHCTBUS € apu(METHYECKUMHU KOPHIMHU
HaTypaJbHOH CTENEHU

1.4 CreneHsb ¢ 1eabIM nokaszareseM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3aTeseM. CBONCTBA CTENEHU

15 CuHyc, KOCHUHYC M TAaHI'€HC YUCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCUHYC, apKTAHI€HC YHCIIOBOTO
apryMeHTa

1.6 Jlorapudm uncna. JlecsTH4HbIE U HATYpAJIbHBIC JIOTAPH(PMBI

17 JlelicTBUTEeNnbHBIE uYuCia. ApupMETHYECKHE ONepanud C  JICHCTBUTEIBHBIMH  YHCIAMH.
ITpuGnnxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHHSI, IPUKUJKA U OLICHKA Pe3yJIbTaTa BbIUMCIEHUN

1.8 [IpeoOpazoBaHue BbIpaKeHUI

1.9 KowmriekcHeie yncna

2 YpaBHEHUs U HEPABEHCTBA

2.1 Ienble 1 TpoOHO-pallMOHATBHBIC YPABHEHHS

2.2 WppanmonansHble ypaBHEHUs

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 ITokazarenpHble U TorapuMUUECKIe YpaBHEHUS

2.5 Ienpie u 1pOoOHO-pAIMOHAIILHBIE HEPABECHCTBA

2.6 WpparmonanbHble HEpaBeHCTBA

2.7 ITokazarenabHble U JIorapu(pMUUECKIE HEpaBEHCTBA

2.8 TpuroHomerpruyeckue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUHN 1 HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPaMu

2.11 MaTpuiia cucTemsl JIMHEHHBIX ypaBHeHUN. OnpeenuTenb MaTpUIlbl

3 DyHKIMH U TpaQuKH

31 OyHK1Ms, cocoObl 3a1anus GyHkuuu. I'papuk ynkunu. Bzanmuo obpatasle pyHkunu. YETHbIE
u Heu€THble pyHkimu. [lepuonuyeckue GpyHKkuuu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymn ¢yskuun. IIpomexyTku

3.2 3HAKOIIOCTOSTHCTBA. [I[pOMEXyTKH MOHOTOHHOCTH (QYHKIIMHA. MaKCUMyMBl I MUHUMYMBI ()yHKITHH.
HauOosnpiiee 1 HanMeHbllee 3HaYeHnEe (PYHKIIMU Ha TPOMEXKYTKE

33 CrenenHas GyHKLUS C HATYpaJbHBIM U IENbIM Noka3aTeneM. E€ cBoiictBan rpaduk. CBoiicTBa u
rpaduK KOpHS N-0if cTeneHn

3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu

3.5 ITokazarenbHas u norapudmuueckas QyHKINHU, UX CBOMCTBA U rpaduKH

3.6 Touku paspeiBa. AcumntoTsl rpadukoB pyHkiuid. CBoiicTBa QyHKIMA, HENPEPHIBHBIX HAa OTPE3Ke

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI OCIEI0BATEILHOCTEH

3.8 Apudmernueckas 1 reomeTpuyueckasi nporpeccu. @opmyiia CI0KHBIX POLEHTOB

4 Hauana maTemMaTH4eckoro aHajinsa

4.1 ITponsBonnas ¢pynkuuu. [Ipon3BoaHbIe 2JIeMEHTApHBIX (QYHKIUN

492 [IpumeHeHHe TPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTh U 3KCTPEMYMBI.

Haxoxaenne HaubobI1ero 1 HaMMEHbIIEro 3Ha4eHusl PyHKIHY Ha OTpe3Ke




4.3

ITepBooOpasnas. MaTerpan

5 MHoXecTBa 1 JIOTHKa

5.1 MHoOkecTBO, onepanu HaJ MHOKecTBaMu. [lnarpammsl Ditiepa — Benna
5.2 Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 Durypsl Ha MIIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu

7.4 Tena ¥ NOBEPXHOCTH BpaleHUs

7.5 Koopannats! 1 BEKTOpEI




YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Matemaruka. BepositHocTh u cratuctuka : 10-11-e xiacchl : 6a30BBIA M yIITyOJICHHBIH YpOBHU : yueOHOE
nocobue / U.P.Beiconikuii, M.B.flmenko ; mox pen. M.B.Smenko. — Mocksa : [Ipocsemenue, 2025. — 302 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Maremaruka. BepostHocTs U cratuctuka : 10-11-e kimaccel : 0a30BBI U YIUIYOJICHHBIH YPOBHHU : y4eOHOE
nocobue / U.P.Beicoukwuii, U.B.Smenko ; mox pex. U.B.SImenko. — Mocksa : [Ipocsemenue, 2025. — 302 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.

N~ WN

10.
11.
12.

13.

14.

Marepuansl 1Mo MaremaTHke B EIUHON KOUIEKIMH HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
http://schoolcollection.edu.ru/collection/matematika

MOCKOBCKHH IIEHTP HEMPEPHIBHOTO MaTeMaTu4eckoro oopasosanwus hitp://www.mccme.ru

I'azera «Maremaruka» M3narensckoro goma «IlepBoe centsopsi» http://mat.1september.ru

EI'D mo maTeMaTHKe: MMOATOTOBKA K TeCTHpoBaHuio http://www.uztest.ru

3amauu 10 TeoMeTpHun: HHPOPMAIIMOHHO-TTIOMCKOBas cuctema http://zadachi.mccme.ru
Wurtepuet-ipoekt «3amaun» http://www.problems.ru

Maremaruka B «OTKpbITOM KOJuTe/mke» http://www.mathematics.ru

Marematika B IOMOIIb MIKOJBHUKY H  CTyAEHTY (TecTl 1o Marematuke online)
http://www.mathtest.ru

Maremaruueckre 3tionbl: 3D-rpaduka, aHMMaMs W BU3yald3alMs MaTEMaTHUCCKHX CIOXKETOB
http://www.etudes.ru

MexayHapoaHbie KoHpepenun «Martemaruka. Kommbrorep. O6pasoBanuex http://www.mce.su
Hayuno-nonyssipusiii pusnko-maremMarndeckuii xypran «Ksant» http://www.kvant.info
3aHnMaTenbHas MaremMatuka — OJMMITHAIBI, WIPbI, KOHKYPCHI MO0 MaTeMaTHKE Ui IIKOJIbHUKOB
http://www.math-on-line.com

MareMaTHYECKUE OJIMMITHA/IBI TS IIKOJIBHUKOB http://www.olimpiada.ru

MareMaTHueCcKue OJIMMITHA/IBI U OJTMMITHAAHbIC 3a1aun http://www.zaba.ru



