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HOACHUTEJIBHASA 3AIITMCKA

VY4ebnbil Kypc «BeposiTHOCT M CTaTUCTHUKA» YIIIYOJIEHHOTO YPOBHS SIBISIETCS MPOJOIKEHUEM U Pa3BUTUEM OJTHOMMEHHOTO
y4eOHOTO Kypca yrimyOJIEHHOTO YPOBHS HAa YPOBHE Cpe/iHero o01iero oopazoBanus. Y 4eOHbINA Kypc MpeaHa3HaYeH JJIst
(bopMHpoOBaHUs y 00YHaIOIIUXCS CTATUCTUYECKOM KYIbTYPbl U TOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEN KaK MAaTEMaTUYECKOTO
MHCTPYMEHTA ISl U3yUYEHUSI CITyYaifHbIX COOBITHI, BETMYMH U mpolieccoB. [Ipu u3yyenuu kypca odoramarorcs
MIPENICTABIICHUS O0YYArOIINXCA O METOAAaX UCCIIEI0BaHUS U3MEHUMBOTO MUPA, pa3BUBAETCS MOHUMAHUE 3HAYUMOCTHU U
OOILIIHOCTH MareMaTUYeCKUX METOJIOB O3HAHUA KaK HEOThEMJIEMOI YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HalpaBJICHO Ha 3aKpeIUICHNUE 3HAHWM, TTOTYYSHHBIX TIPH U3YUEHUHN Kypca Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl, U HAa PA3BUTHE MPEACTABICHHUM O CITyYailHBIX BETUYMHAX U B3aUMOCBSI3SIX MEXy HUIMH Ha
BaKHBIX ITPUMEPAX, CIOKETHI KOTOPBIX TTOYEPITHYTHI M3 OKPYXKAIOIIEro Mupa. B pe3ymnprare y 00yJaronuxcs JOIKHO
chopMHpOBaThLCS MPEICTaBICHNE 0 HAOO0Iee YIOTPEOUTEIBHBIX M OOIIMX MaTEMaTHICCKUX MOJIEISIX, UCITOIBb3YEMBIX IS
OMHCaHUS AaHTPOIIOMETPUUECKUX U IeMOTpadUueCKUX BEIMYUH, TIOTPEIIHOCTEN B Pa3TUYHBIC POJIa U3MEPEHUSX,
JUTUTEIILHOCTU 0€30TKa3HON PabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U MIPOILIECCOB B OOIIECTBE.
Y4eOHbIN Kypc sIBIsieTCs 62301 JI711 OCBOCHUS BEPOSATHOCTHO-CTATHCTHYCCKUX METOIOB, HEOOXOMMMBIX CTICITHAIMCTaM HE
TOJIbKO MHYXEHEPHBIX CIIEUATEHOCTEN, HO TAKKE COIUAIIBHBIX U TICUXOJIOTHYECKUX, TTOCKOIBKY COBPEMEHHBIE
OOIIIECTBEHHBIC HAYKH B 3HAUUTEIHLHON MEPE UCTIONB3YIOT anmapar aHaim3a OonbIuX JaHHBIX. [[eHTpaibHy0 YacTh
y4eOHOTO Kypca 3aHMMaeT 00CyKICHUE 3aKOHA OOMIBIINX Yncesl — (PyHIaMEHTAIBHOTO 3aKOHA MTPUPO/IbI, UMEIOIIETO
MaTeMaTU4YeCcKyto (hopMaau3aIiuio.

B cOOTBETCTBHY ¢ yKa3aHHBIMU IEISIMHU B CTPYKTYpe YICOHOTO Kypca « BeposSTHOCTB M cTaTUCTHKA» Ha yIIIyOJEHHOM YPOBHE
BBIJICIICHBI OCHOBHBIE CONlepKaTeNbHbIe IMHNUN: «CiTydaifHpie COOBITHS M BEPOSATHOCTU» U «CiTydaiiHple BEJTMYMHBI U 3aKOH
OOJIBIIINX YUCEID.



[ToMHMO OCHOBHBIX JTMHUN B yUe€OHBIN KypC BKIIFOUCHBI JIEMEHTHI TEOPUH IpadOB U TEOPHUH MHOKECTB, HEOOXOAUMBIE JITIs
MOJTHOLIEHHOTO OCBOEHMSI MaTepraja JaHHOro y4eOHOTO Kypca U CMEKHBIX MaTEMAaTHUYECKUX YUEOHBIX KYpPCOB.

Conepxanue muann «CiiydaiiHble COOBITUSI U BEPOATHOCTUY CIIY>KUT OCHOBOH /1J1s1 (DOPMHUPOBAHUSA MIPEACTABICHUM O
pacrnpeieJICHUU BEPOSATHOCTEN MEXAy 3HAYCHUSIMU CIy4alHbIX BeJIMYMH. BaXHy10 4acTh B 3TOM COEpKaTENbHON JTMHUU
3aHUMAET U3YyUCHHE T€OMETPUUYECKOTO U OMHOMUATIBLHOIO paclpeeieHu U 3HAKOMCTBO C MX HETIPEPHIBHBIMU aHAJIOTAMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM Pacpe/IeICHUSIMU.

TeMmbl, cBA3aHHbBIE C HENIPEPHIBHBIMU CIyYailHBIMU BEIMUYMHAMU U paclpeie/eHUsIMU, aKIIECHTUPYIOT BHUMaHUE
0OyYaronuxcsi Ha ONMCaHUM U U3yYEHUU CITy4YalHbIX SBJICHUM C IOMOIIbIO HETIPEPHIBHBIX (QYHKIMH. OCHOBHOE BHUMaHUE
yAeNeTcs NOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeIeIICHUSM.

B yueGHOM Kypce nmpenycMaTpruBaeTcs 03HAKOMUTEIIBHOE U3YUYEHHUE CBA3U MEXK/y CIIy4yalHbIMU BEJIMUMHAMU U OTIMCAHUE
ATOM CBSI3U C TOMOIIBIO K03(h(DUITMEHTA KOPPEIISIIMU U €r0 BHIOOPOYHOTO aHaiora. DT 3JIEMEHTBI COICPKaHUS Pa3BUBAIOT
TeMy «/lnarpamMmbl paccenBaHus, U3yUYCHHYIO Ha YPOBHE OCHOBHOTO 00111eTr0 00pa30BaHus, 1 BO MHOTOM OTTUPAIOTCS Ha
CBEJICHUS U3 KYPCOB aJIreOpbl M1 TEOMETPUHU.

Emé onuH anemMeHT coneprkanusi, KOTOPBIN MPEIaracTcsi Ha 03HaKOMUTEIIBHOM YPOBHE — IOCIIEN0BATEIBHOCTD CIIyYalHbIX
HE3aBUCUMBIX COOBITUM, HACTYMAIOMINX B €AMHUIYY BpeMeHH. O3HAaKOMJIEHUE C paclpe/ielIeHueM BEpOsITHOCTEH KOIMYecTBa
TaKUX COOBITUN HOCHUT Pa3BUBAIOIINI XapaKTep U SBJSETCS aKTyaJIbHBIM JUJIs Oynyiux aOUTypUEHTOB, MOCTYHAIONINX Ha
y4eOHbIE CIIEIUAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKaMH, ICUXOJIOTHEN U YIIPABICHUEM.

Ha u3yuenue yueOHoro kypca « BepoATHOCTb U cTaTUCTHKa» Ha yIiIyOJeHHOM ypoBHe oTBoAuTCs 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hepenmo), B 11 knacce — 34 gaca (1 gac B Hezento).

®OPMbI YYETA ITPOI'PAMMBbI BOCITMTAHUA

BocnurarenbHblil noTeHIHAN peamMeTa «BeposiTHOCTh U CTATUCTUKA» PEATU3YETCS YePE3:



. MPUBJICYCHNE BHUMAHUS 00yYaroMMXCcsl K ICHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha YPOKax sSIBJICHUH, OpraHU3aIII0 UX
paloThl C TOTy4aeMOW Ha YpOKe COIHAIFHO 3HAYMMOM HH(OpMAIeld — MHUIMHPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHUS
00y4YaroLIMMHCS CBOETO MHEHHSI IO €€ MOBO/Y, BEIPAOOTKH CBOETO K HEH OTHOIIICHHUS,;

. JNEMOHCTPALMI0  OOyYarolMMCS MPUMEPOB  OTBETCTBEHHOIO, TI'PaXKJAHCKOI'O  IOBEJIEHUS, NPOSBICHUSA
YeJIOBEKOIIO0MS 1 JOOPOCEPICUHOCTH, Yepe3 MO00P COOTBETCTBYIOIIMX TEKCTOB JJISl YTEHUS, 3a71a4 JJIsl PeIICHHS, IPOOIEMHBIX
CUTyauui i1 00CyKJIeHHs B KJIacce;

. NpPUMEHEHHE Ha YypOKaxX MHTEPAaKTUBHBIX (OpM paboThl € OOydYalOUIMMHUCS: WHTEIUIEKTYaJbHbIX WP,
CTUMYJIMPYIOLIMX I103HABATEIIbHYI0 MOTHUBALMIO OOYy4YarOLUXCsl; AMCKYCCHUM, KOTOpbIE IAOT OOy4YaroUMMCS BO3MOXKHOCTH
nproOpECTU OMBIT BEACHHU KOHCTPYKTUBHOI'O JIMAJI0ra; rpynioBOi paboThl Wi pabOThI B Mapax, KOTOPbIE ydaT 00ydarommxcs
KOMaHJTHOU paboTe U B3aUMOJICHCTBUIO C IPYTUMU 00y4aroIMMUCS;

. MHULIMUPOBAHUE U TOAJEPKKY HCCIIEIOBATENILCKOM JEATENIbHOCTH OOYy4YaloLIUXCsl B paMKaxX peaju3alid MU
VH/IMBUAYQJIbHBIX M TPYHIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO JacT OOyYaroIIMMCSI BO3MOXHOCTh MPUOOPECTH HABBIK
CaMOCTOSITETTLHOTO PEILLEHUS] TEOPETUYECKON MpOOIeMbl, HABBIK T€HEPUPOBAHUS U O(DOPMIIEHHUS] COOCTBEHHBIX WIEH, HaBBIK
YBOKUTEIBHOTO OTHOIIEHUS K YYXUM HAEIM, OPOPMIIEHHBIM B padoTax Jpyrux HCCIeAoBaTeNeil, HaBbIK MyOIMYHOTO
BBICTYIUICHUS TIEpEe] ayIuTOPUEN, apryMEHTUPOBAHMSI 1 OTCTaUBaHUs CBOEH TOUKU 3PEHMUSL.

COAEPXAHUE OBYUEHUSA
10 KJIACC
I'pad, csa3ubli rpad, myTH B rpade: uukibl U 1enu. CteneHs (BaleHTHOCTb) BeplInHbL. [ padpl Ha miockoctu. [lepeBbs.

Crny4aiiHble SKCIEPUMEHTHI (OMBITHI) U CIIyYalHbIE COOBITHS. DIIeMEHTapHbIE COOBITHS (MCXO/bl). BeposTHOCTH ciiyuaiiHOTO
cOOBITHS. BAM30CTh YaCTOTHI U BEPOSITHOCTU COOBITUI. CiTydaiiHbI€ ONbITHI C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU
COOBITHUSMHU.

Omnepanuu Haja COOBITHSIMU: TIEpECeUeHNEe, 00beTUHEHHE, TPOTUBOIMOIOKHBIE COOBITHS. Jnarpammel Ditnepa. @opmyna
CJI0KEHUSI BEPOATHOCTEM.



YcnoBHas BEPOATHOCTh. YMHOKEHHE BEPOATHOCTEN. JlepeBo cilydalHOTO dKcriepuMenTa. @opMyiia MoaHOW BEPOATHOCTH.
®dopwmyna baiieca. HezaBrucrmbie cOOBITHS.

bunapHbIi ciydaiiHblil ONBIT (MCTIBITAaHUE), yenieX U Heyaaya. HezaBucumsbie ucnbitanus. Cepust HE3aBUCUMbBIX UCTIBITAHUN
10 niepBoro ycrnexa. [lepecranoBku u ¢akropuain. Yucno couerannii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHui beprymu. CiayyaliHblil BBIOOP U3 KOHEYHOU COBOKYITHOCTH.

Criydaiinas BennuuHa. Pacripenenenue BeposatHocTed. Jluarpamma pacnpeneneHus. Onepanuu Hax Ciay4alHbIMU
BeNMYMHamMu. buHapHas ciyyaiiHas BenuunHa. [IpuMepsl pacnpeneneHuii, B TOM YKClIe TEOMETPUUYECKOE U OMHOMHUAIBHOE.

11 KJITIACC

CoBMeCTHOE pacnpeielieHUE IByX CIy4alHbIX BeJMunH. He3aBucHUMbIe ClTydailHbIE BEJIMYUHBI.

Maremaruueckoe okugaHue CIydaitHOW BeTMUUHBI (pactpeaeneHus). [IpuMepsl npuMeHeHns] MaTeMaTHYECKOTO OXKUJTaHUS
(cTpaxoBaHue, JoTepes). Maremarndeckoe OKuaHue OMHAPHOW CIyYaiiHOM BeIMYMHBI. MaremMaTrndeckoe 0KHUIaHUEe CYMMBI
CITy4alHBIX BeTMYNH. MaTeMaTH4eCcKoe OKUIaHNe TEOMETPUIECKOTO U OMHOMHAIBHOTO PACTIPEICIICHHI.

Jlucniepcust ¥ cTaHIapTHOE OTKIIOHEHHE CITy9aifHOW BeMUYHHBI (pactpenenenus). Jlucnepcrsi OMHapHOU CITyqdaitHON
BEJIMYMHBI. MaTreMaTn4yecKoe OKUIaHUE TTPOU3BEACHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CITy4YalHbIX BeJIMUMH. Jlucnepcust
Y CTaHJapTHOE OTKJIOHEHNE OMHOMUAILHOTO pacrpeesienus. Jlucnepcust u CTaHAapTHOE OTKJIIOHEHUE TE€OMETPHUECKOTO
pacnpeneneHus.

Hepasencto YebniméBa. Teopema YeOniméBa. Teopema bepuymnu. 3akon Oonpiux yncen. BeiOopouHblil MeTos
uccienoBanuii. BeiOopouHble xapakTepucTUKU. OLIEHUBaHUE BEPOSITHOCTU COOBITHS IO BHIOOPOUYHBIM AaHHBIM. [IpoBepka
IPOCTEHIINX TUIIOTE3 C IOMOLIBIO U3yUEHHBIX PacIpeleIeHUN.



HenpeprisHble cinydaiinbie BenuuuHbl. [IpruMepsl. @yHKIMS IUIOTHOCTH BEPOATHOCTH pacupenesieHus. PaBHoMepHOe
pacupeeneHue U ero CBOMCTBA. 3aaauu, IPUBOASIINE K IIOKA3aTEIIbHOMY PaclIpeAesICHAI0. 3aauu, IPUBOAAIINE K
HOpMaJIbHOMY pactipesieneHnto. @yHKIUs INIOTHOCTU BEPOSTHOCTH MOKA3aTENBHOTO pacpeaesieHns, (yHKIMS ITIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO pacupeneineHus. @yHKIHs IUIOTHOCTA U CBOMCTBA HOPMAJIBHOTO PACTIPEIEIICHUS.

[TocnenoBaTeIbHOCTH ONMHOYHBIX HE3aBUCUMBIX COOBITUHN. 3aauu, MPUBOASIIME K pactipeaeneHuto [lyaccona.

KoBapuanus nByx citydailHbIX BennuuH. Koagpuuuent nuneitnon koppensiuu. CoBMeCTHbIE HAOMIONEHUS IByX BEJTUYMH.
Br16opounslit ko3¢ ¢unmeHT koppensiiuuu. Paznuure Mexay TUHEHHOM CBSI3bI0 U IPUYMHHO-CIIEICTBEHHON CBA3BIO.
JInneliHas perpeccusi, METOJ HAUMEHBIINX KBAIPaTOB.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA»
(YIIYBJIEHHBIY YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIETO OEPA3OBAHUS

JIMYHOCTHBIE PE3VYJIBTATbBI
1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON TTO3UIIMHM O0YUYAIOIIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHAa POCCHUUCKOTO
o0IIecTBa, MPEICTaBICHUE O MATEMATHIECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBJICHUH, MPOIIEAYP
TPaKIAHCKOTO 001IeCTBa (BBIOOPHI, OMIPOCHI U APYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COIIMAIBHBIMUA MHCTUTYTaMH B
COOTBETCTBHHM C X (PYHKITUSIMH U HA3HAYCHUEM;

2) NaTPMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON IPa’KJaHCKOM UJICHTUYHOCTH, YBaXKEHUS K MPOIILJIOMY U HACTOSAIEMY POCCUMCKOMN
MaTEMAaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKON MaTEMaTUYECKOM LIKOJIbI,
MCIIOJIb30BaHUE 3TUX JOCTIKEHUH B IPYTHX HayKaX, TEXHOJIOTHUSX, Chepax SIKOHOMUKH;



3) AYXOBHO-HPABCTBC€HHOI'0O BOCITUTAHUA:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUNUCKOTO Hapo/a, CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STHUYECKOTO
MOBE/ICHUS], CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAyKH U JIEATeIbHOCThIO YYEHOTO, 0CO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMYUBOTO OyyIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHUS :

9CTCTUYCCKOC OTHOHICHUC K MHDPY, BKIIIOYAA 3CTCTUKY MAaTCMATHYICCKUX 3aKOHOMepHOCTeﬁ, O6’[>GKTOB, 3ajaay, pemeHHﬁ,
paccymﬂeHHﬁ, BOCIIPUUMYIHNBOCTD K MAaTECMAaTUICCKHUM AaCIICKTaM Pa3JIMIHbIX BUAOB UCKYCCTBA,

5) pu3nyecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH YMEHUS TPUMEHSITh MaTEMaTHYECKUE 3HAHUSI B UHTEPECax 37I0pOBOro U 0€30MacHOro o0pasa KU3HU,
OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3JI0POBBIO (30POBOE MUTAHKUE, COATTAHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXA,
perynspHas pundeckas akTUBHOCTS), PU3NUYECKOE COBEPIIICHCTBOBAHUE MIPHU 3aHATUSIX CITIOPTUBHO-037I0POBUTEIHHOM
NEATETbHOCTBIO;

6) TpynoBOro BOCIIUTAHMS:

TOTOBHOCTbH K TPYAY, OCO3HaHUE [IEHHOCTHU TPYAOTI00Ms, UHTEPEC K Pa3InYHbIM chepam MpodeccuoHanbHON AeITeTbHOCTH,
CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUAMH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP Oyayiien mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbl, TOTOBHOCTh U CITIOCOOHOCTh K MaTEMaTUYeCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHXKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUN MIPAKTHYECKUX 3aj1a4
MaTeMaTU4YeCKOM HAIIPaBIEHHOCTH;

7) SKOJIOTHY€CKOT0 BOCTIMTAHUS:

C(bOpMI/IpOBaHHOCTB AKOJIOTUYECKOM KYyJIbTYpPbl, IOHUMAHUC BIUSAHHUA COOMUAIIBHO-OKOHOMHWYCCKUX ITPOUCCCOB HA COCTOAHUC
HpI/IpOI[HOI\/'I 1 COLIMAJIbHOU cpeabl, OCO3HAHUC IJI00aJIbHOTO XapakTcpa 3KOJOTrH4YCCKUX HpO6JIeM, OpuCHTalOWA Ha



IMPUMCHCHUC MAaTCMATHUICCKHUX 3HAHUU AJI1 pCUICHUSA 3a71a41 B o0JtacTu Oprxca}omeﬁ Cpeabl, INIAHUPOBAHHUC ITOCTYIIKOB U
OLCHKH NX BO3MOKHBIX HOCJIC,ZICTBI/Iﬁ JJIsL Opr}KaIOIHGﬁ CpCahbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

C(l)OpMI/IpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKHU U O6HICCTB€HHOﬁ
IIPpAaKTUKH, IIOHUMAHHUC MaTeMaTHU4EeCKOM HAyKH KakK C(bepbl YeJI0BEYECKOMN ACATCIIBHOCTH, OTAIlIOB ee Pa3BUTHA U 3BHAYUMOCTH
IJI1 pa3BUTHUA HUBUIIM3AINH, OBJIAACHUC A3BIKOM MATCMATHKU U MaTeMaTH4EeCKOM Ky.]'IBTypOﬁ KaK CPCACTBOM INIO3HAHUA MHPA,
T'OTOBHOCTD OCYIICCTBILATH IIPOCKTHYIO M UCCIICAOBATCIILCKYIO ACATCIbHOCTE HHANBUYAJIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbHI
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE yUeOHbIe 1eHCTBUS
Ba3oBble JJornuecKkue q1elcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MAaTEeMAaTUYECKUX 0OBEKTOB, TOHITHI, OTHOIICHUNA MEXKITY
MOHATUSAMU, (DOPMYJIUPOBATH OIPENCTICHNUS MTOHSATUH, YCTaHABIIMBAT CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAITNN, OCHOBAHUS
JU1s1 0000IIIEHUS U CPABHEHU S, KPUTEPUH MPOBOAMMOTO aHAJIN3a;

BOCIIPHMHHUMATh, (POPMYIHPOBAThH U MPEOOPA30BHIBATH CY)KICHHUS: YTBEPAUTEIbHBIC U OTPHUIIATCIIBHBIC, AMHUYHBIC, YaCTHBIC
1 001I1e, YCIIOBHBIE,

BBISIBIIITh MaTEMATHUECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U MIPOTUBOPEUUS B (paKTax, TaHHBIX, HAOIIONCHUSIX U
YTBEPXKACHUSX, IPEJIaraTb KPUTEPUH JJISI BBISIBICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUNIA;

AcJIaTb BbIBOJLI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHIYKTUBHBIX YMOBaKqueHHﬁ, YMOBaKJ'HO‘-IeHI/Iﬁ 10
AaHaJIOI'nu,



MIPOBOAUTH CAMOCTOATEIBHO J10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKACHUH (IIPSMBIE U OT IPOTUBHOTIO), BBICTPAUBaTh
apryMEeHTall1I0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, 00OCHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BBIOMpATH CIIOCOO pelleHus y4eOHOU 3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOUpATh HanOoee MOAXOASAIIHIMA
C YU4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbcKHe AeCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUIM HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHL, (PUKCUPYIOLIIE
MIPOTUBOpEUNE, IPOOJIEMY, YCTaHABIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIHIO,
MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHKE 0 YCTAHOBJICHUIO 0COOCHHOCTEN
MaTeMaTHYeCKOro 0ObEKTa, SBJICHHS, IIPOIIECCa, BBISBIICHHUIO 3aBUCUMOCTEH MEXKTy 00BbEKTaMH, SIBIICHUSIMH, TTPOIICCCAMM;

CaMOCTOSTENIbHO (hOPMYIUPOBATh 0OOOIIICHHUS M BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIONCHMS, UCCIICOBAHMS,
OIICHUBATH JJOCTOBEPHOCTD MOTYUCHHBIX PE3YJBTATOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIIBUTATH MPEIIOIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBHSIX.
Pabora ¢ undopmanmeii:
BBISIBIISATH Je(OUIIUTH HHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOMIPOC M VISl PEIICHUS 3a/1a4H;

BBIOMPATH WH()OPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH
MH(}OpMAIINIO Pa3IMYHbIX BUAOB U POPM MpPECTaABICHUS;

CTPYKTYypHpPOBaTh HHGOPMALIUIO, IPEACTABIATH €€ B pa3IMUHbIX (popMax, WILTIOCTPUPOBATH TpaduyecKy;
OLICHUBATh HAJIEKHOCTh UH(MOPMALIMH 110 CAMOCTOSITENIbHO C(HOPMYIIUPOBAHHBIM KPUTEPHUSM.

KomMmyHnKaTuBHBIE YHHBepcaJibHbIe Y4eOHbIe NeiiCTBHSA



Oo0menmue:

BOCIIPUHUMATH U (POPMYITHUPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXkKaTh CBOXO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX, 1aBaTh [OACHEHUS 110 XOAY pELICHU 3aa4u,
KOMMEHTHUPOBATH ITOJIyYEHHBIN PE3yJIbTaT;

B X0J1€ 0OCYXICHHS 33]]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBbI, IPOOJIEMBI, PEIIAeMOi 3a/1a4H, BbICKa3bIBATh
W/JICU, HalICJICHHBIC HA MOUCK PEIICHUS, COMIOCTABIIATH CBOM CYXKIEHUSI C CYKIACHUSAMU JAPYTUX YYACTHUKOB JUAJIOTa,
oOHapy>KMBaTh Pa3jIMuKUe U CXOICTBO MO3UIIMN, B KOPPEKTHOM (hopme (POopMYyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

MMPCACTABIIATh PC3YIILTAThI PCHICHUA 3ad4U, SKCIICPUMCHTA, UCCICIOBAHUSA, IIPOCKTA, CaMOCTOATCIILHO BBI6HpaTB (1)0pMaT
BBICTYIIVICHHUA C y‘léTOM 3ada4 IIPC3CHTAIUN U 0COOCHHOCTEH AyIUTOPHH.

PerynsitTuBHbIe YHUBepPCaJbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a]1aud, BHIOMPATh CIOCO0 PEIICHHSI ¢ YIETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTpOJIL, IMOLMOHAJIbHBbIN NHTEJJIEKT:

BJIAJICTh HABBIKAMU TI03HABATEIHHON PE(ICKCUHN KaK OCO3HAHMSI COBEPIITAEMBIX JCHCTBUN U MBICIUTEIHHBIX TIPOIIECCOB, UX
PE3yAbTaToB, BIaJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U Pe3ysIbTara PEIICHUs] MaTeMaTHYECKOM 3a1a4u;

NpCABUACTD TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTD ITPHU PCHICHUHU 3a/la4i, BHOCUTH KOPPCKTHUBEI B ACATCIbHOCTL Ha OCHOBC
HOBBIX O6CTO$ITCJ'IBCTB, JAaHHBIX, HaﬁﬂeHHBIX OH_II/I6OK, BBISIBJICHHBIX TPYﬂHOCTCﬁ;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBSICHATh TPUUUHBI JOCTHIKEHUS UM HENOCTUKEHUS PE3YIbTaTOB
NEeSTeTPHOCTH, HAXOAUTH OITHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



CoBMecTHas HACATCJIBbHOCTD:

IIOHHUMATh U UCIIOJIb30BATh IMPCUMYIICCTBA KOMaHI[HOﬁ u HHI[HBHI[y&HBHOﬁ pa6OTI>I IIPpH pCUICHUHN y‘-I€6HI>IX 3agaq,

IMPUHUMATD LCJIb COBMECTHOU ACATCIIbHOCTH, INIAHUPOBATHL OpraHu3aluio COBMECTHOU pa6OTI>I, PaclupCaciiiTb BUIbI pa60T,

A0TOBApUBATLHCA, O6CY)KI[3.TI> IMpoLecCcC u pe3ylibTar pa6OTI>I, 0606H13,TI> MHCHUA HCCKOJIBKHUX J'IIOI[E?ﬁ;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CykIeHUsI, 0OMEH MHEHHH, «MO3TOBBIC IITYPMbD» U UHBIE), BBITIOIHSATH CBOIO

4acTh padOThl U KOOPAUHUPOBATH CBOM JEHUCTBUS C APYTUMHU WiICHAMU KOMaH/Ibl, OIIEHUBATh KAY€CTBO CBOETO BKJIAJa B
001U POAYKT 10 KPUTEPUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

HPEIMETHBIE PE3YJIbTATDBI

K xonity 10 kiacca oOyyaromuiicst HAyYUTCA:

CBOOOIHO OMIEPUPOBATh MOHATUSIMU: Tpad, TIOCKUH Tpad, cBsI3HBIN rpad, myTh B rpade, 1enb, IIUKI, IePEBO, CTETICHb
BEPIIMHBI, ICPEBO CIYyYaHHOTO SKCTICPUMEHTA,

CBOOOIHO OTMIEPUPOBATH MOHATUSIMHU: CIIYYAHBINA SKCIIEPUMEHT (OIIBIT), CITydyailHOE COOBITHE, dJIEMEHTAPHOE CITy4aiiHOe
coOBITHE (PIIEMEHTAPHBIN UCXOM) CIIyYaltHOTO OMbITa, HAXOJIUTh BEPOSITHOCTH COOBITHUI B OIBITaX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU;

HaxXOIUTh U (OPMYITHPOBATH COOBITHS: TIEpeceueHrne, 0ObEAMHEHNE TAHHBIX COOBITUIN, COOBITHE, MPOTHUBOIIOIOKHOE
JaHHOMY, UCTIOJIB30BaTh AUarpaMmbl Diijiepa, KOOPAMHATHYIO MPSMYIO AJIs PEeIeHuUs 3a1ad, 0JIb30BaThCsl POpMYIoi
CJIOKEHHS BEPOSTHOCTEH ISl BEpOSITHOCTEH IBYX U TPEX CIYyYalHBIX COOBITHIA;

OIICPUPOBATH NOHATUAMM: YCIIOBHAA BEPOATHOCTb, YMHOXCHUC BGpOﬂTHOCTeﬁ, HC3aBHCHMBIC CO6I>ITI/I}I, ACPEBO cnyqaﬁHoro

OKCIICPHMMCHTA, HAXOAUTh BEPOATHOCTHU COOBITHII C IIOMOIIBIO ITpaBuJia YMHOKCHUS, ICPCBA cnyqaﬁﬂoro OIIbITA,



HCITOJIB30BaTh (POPMYITy MTOTHON BepoATHOCTH, hopmyity baiieca mpu permeHun 3a1a4, ONpeaesaTh He3aBUCUMOCTb COOBITHI
1o Gopmysie U Mo OpraHU3alMK CITy4aliHOTO AKCIIEPUMEHTA;

IMPUMCHSATH NU3YUCHHBIC KOM6I/IHaTOpHBI€ (I)OpMy.III)I AJI TICPCUYUCIICHUA 3JICMCHTOB MHOKCCTB, 9JICMCHTAPHBIX COOBITHI
cnyqaﬁHoro OIIbITA, pCHICHUA 3a1a4 110 TCOPHUHU BepOHTHOCTeﬁ;

CcBOOOJIHO ONEPUPOBATh MOHATUAMU: OMHAPHBIN CIy4YailHbIN ONBIT (MUCIBITAHUE), YCIEX U HEYAa4Ya, HE3aBUCUMBbIE HCTIBITAaHUS,
CepHs UCIIBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHIL: B CEPUH MCIBITAHUN JIO IEPBOT0 yCII€Xa, B CEPUU UCTIBITAHUI
Bbepnymnu, B onbiTe, CBA3aHHOM CO CITy4aifHbIM BBIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOIHO ONEPUPOBATh MOHATUAMMU: CIIlydailHas BEJIMYHUHA, PaCHpeeIeHIE BEPOSITHOCTEN, IuarpaMmma pacipeaesieHus,
OuHapHas cilyyaiiHasi BeJIMYMHA, TEOMETPUUECKOEe, OMHOMUAIBHOE paclpeiesieHHeE.

K xoniry 11 kinacca oOydaronuiics HayquTCs:

OIICPUPOBATH NOHATUAMMN. COBMCCTHOC PACIIPCACIICHUC IBYX CquaﬁHBIX BCINYHH, UCIIOJIB30BAaTh Ta6J'H/IHy COBMCCTHOTIO
pacupeaciiCHus IByX CJ'Iy‘IElfIHBIX BCJIMYMWH JIA BBIACJICHHA PpACIIPpCACIICHUA K&)I(I[Oﬁ BCJIMYHUHBI, OIIPCACIICHUS
HC3aBHCUMOCTHU CJ'Iy‘-IElﬁHBIX BCIINYHNH,

CBOOOHO OTIEPUPOBATH MOHATHEM MATEMaTHYECKOTO OXKUJIAHUS CITy4YailHOW BEJIMYMHBI (PaCTIpeIeIICHNUs ), TPUMEHSITh
CBOMCTBA MAaTEeMaTUYECKOTO OXKUAAHUS TIPU PEIICHUH 3a71a4, BEIUUCISATh MaTEMATHUECKOE OXKUJaHuE OMHOMHUAIILHOTO U
TE€OMETPUYECKOTO pACIPEICIICHU;

CBOOOZHO OMEPUPOBATh MOHATUSIMU: AUCIIEPCHUS, CTAHJAPTHOE OTKJIOHEHUE CITy4YallHON BEIMYUHBI, IPUMEHSTH CBOMCTBA
JTUCIIEPCUH CITyYallHOM BETUYHHBI (pacTpeAesieHns) IPU PEIIEHUH 3a]1a4, BBIYUCIISITh TUCIIEPCUIO U CTAHJAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAIILHOTO paclpeieeHuH;



BBIYHCJIATDH BBI60pO‘-IHBIe XapaKTCPUCTHUKH 110 I[aHHOﬁ BBI60pKe 1 OICHUBATHb XapPaKTCPUCTHUKU reHepaanoﬁ COBOKYITHOCTH
JaHHBIX I10 BI)I60p0‘{HI>IM XAPAKTCPUCTUKAM. OHCHI/IBaTB BCPOATHOCTH COOBITUH U IIPOBCPATH HpOCTCﬁHIHG CTAaTUCTHUYCCKHC
TUIIOTC3EbI, ITOJb3YSACh N3YUCHHBIMU PACIIPCACICHUAMU.



TEMATHYECKOE IIVIAHUPOBAHHUE

10 KJIACC
Ha3Banue pa3znena KoaunvecTBo yacon DopMbl IPOBEIEHNS DJIeKTPOHHbIE
Bcero Konrpoasnbie | [IpakTnueckue 3aHATHH (ungposbie)
padoThbI padoThI oOpa3oBare/ibHbIEC
pecypchl
Cnyyaitable cOOBITHSA, 16 1 Jlexuuu, TUCKyCCuu, «Marematuka.
TOHSTHE MpaKTUKa BepositHoCTh 1
BEPOATHOCTH. CTaTUCTHKA.
TeopeTuko- NHTepakTuBHbBIE
MHO>KE€CTBECHHBIEC 3aganus. 10-11 xkmace»
OTIPENIECIICHNUS], 00O «Cxkaenr»
CBSI3aHHBIC C
MTOHSTHEM
BEPOSITHOCTH.
[Ipumenenune
3JIEMCHTOB
KOMOWHATOPUKH B
TEOPUH BEPOSITHOCTHU
Cnyyaiinbie 9 1 Jlexkuum, nuckyccuu, «Marematuka.
BCJIUYHUHBI U MpaKTHKa BepostHoCTh 1
pacnpeneneHus CTaTUCTHKA.
HNuTepakTuBHbBIE
3amanus. 10-11 kiace»
000 «Ckaenr»




[ToBTOpEHUE N 9 1 Jlexkuum, nuckyccuu, «Maremaruka.

CHCTEMaTH3aIHs MPaKTUKA BepositHoCTh M
CTaTUCTHKA.
NHTepakTuBHbBIE
3aganus. 10-11 xkimace»
00O «CkaeHry

Oo01mee KOJIUYECTBO 34 3

4acoB 110

nporpamMmme:

11 KJIACC
Ha3Banmue pasgesa KosinuecTBo 4acoB DopMbI POBEACHUSA JJIeKTPOHHbIE
Bcero KonTpoabusbie | [IpakTuyeckue 3aHATHI (undposrbie)
padoThI padoThI oOpa3oBare/ibHbIE
pecypchbl

BepositHOCTB 16 1 1 Jlexuuu, TUCKyCCuH, «Maremaruka.

COOBITHI M 2JIEMEHTBI MPAKTUKA BepositHoCTh M

MaTeMaTH4YECKOU CTaTUCTHKA.

CTaTHUCTHUKH. NHTepakTUBHBIC
3aganus. 10-11 xmace»
00O «CkaeHry

3akoH bosabmmx 11 1 1 Jlexuuu, nuckyccuu, «Maremaruka.

yucein. HenpepriBHbIE MIpaKTUKa BepositHocTh M

CIy4aiiHbIe CTaTUCTHKA.

BEJIMYUHBI. NHTepakTUBHBIC
3amanus. 10-11 kimace»




000 «Ckaenr»
O0o06meHHe U 7 1 Jlexuuu, TUCKyCCHH, «Maremaruka.
CHCTEeMaTH3alHs MpaKTUKa BepositHOCTh M
3HAHUI CTAaTUCTHKA.
HNHTepakTUBHBIC
3amganus. 10-11 ximace»
OO0 «Cxkaenr»
O0111ee KOJIUYECTBO 34 3 2
JacoB 10
nporpaMme:

HOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC

Ne Ilnanupyemas

ypoka

YPOKa | 1aTa npoBeJAeHHus

Tema ypoka

[ToBTOpenwue: ciyqaitabie coObITHS. Ornepanuu ¢ COOBITUIMH.

HeszaBucumele coObITHS. Y CIIOBHAS BCPOATHOCTD. Ilonnas BCPOSATHOCTD.

®opmyna beprymu. ®opmyna baiieca.

Pemenue 3ana4 no teme "BepoaTrHocTs"

Pemenue 3agau no reme "BeposTHOCTE"

[ToBTOpEHME: 371EMEHTHI KOMOUHATOPUKH

PaSMGH_IeHI/ISI, NEPCCTAaHOBKU U COYCTAHUS

Pemenue 3amau mo reme "KomOunaropuka"

O[0|A[N|n | |W|N|—

[TpumeHeHre KOMOMHATOPUKH IIPU PELICHNUH 33124 Ha BEPOSITHOCTD




10 [TpuMmeHeHrEe KOMOMHATOPHUKY MPU PEUICHUH 3a/1a49 Ha BEPOSITHOCTH

11 Meto MaTeMaTHYECKON MHIYKIIMHU U €ro MPUMEHEHHUE.

12 bunom HeroroHa.

13 [IpumeneHnne MeToa MaTEMAaTUYECKOM UHAYKIIMU MPU PEIICHUH 3a]1a4
14 [IpumeneHnne MeToaa MaTEMAaTUYECKOM UHAYKIUU MPU PEIICHUH 3a]1a4
15 KonTponbnas padora no teme "BepostHocTs"

16 Cny4aiinble BenuuuHbl. Pacnipenenenue BeposTHOCTEN

17 Pemenue 3anau no teme "Pacnpenenenue BeposTHOCTENH"

18 bunomuanbHOe pacnpeneneHue. I'eomerpruueckoe pacrpeaesieHue.

19 MaremaTruyecKoe OKHIAHUE CIYyYaHON BEMWYMHBL. JlUcriepcus U CpeiHEE KBAAPATUYHOE OTKIOHEHHUE.
20 Pemenue 3anau no teme "Marematuueckoe o>kujiaHue u qucnepeus”
21 CoBMecTHOE pacnpeiesIeHUe JBYX CIyYalHbIX BEJIUYHH.

22 MareMatuueckoe 0’KHIaHHe JIJIsi KOHKPETHBIX pacIpeiesieHui

23 MareMatruueckoe 0KMIaHUe MPOU3BEACHUS U TUCIIEPCUS CyMMBbI BEJTMYUH
24 KonTponbhas padota no teme "CiyyaiiHble BETUUNUHBI"

25 IToBTOpEHME MPONAECHHOIO MaTEpHAIA.

26 [ToBTOpEeHME NPONHAEHHOTO MaTepHaa.

27 [ToBTOpEHME MPOIAEHHOTO MaTepHUAIIA.

28 [ToaroTroBka K rojIoBoOi KOHTPOJIBHOU paboTe.

29 [ToaroroBka K TO0BOM KOHTPOJIBHOM padoTe.

30 I'omoBas KOHTpoOsBbHAs paboTa

31 Hrorossiii ypok. Pa3zbop 3amay u pe3yabTaToB.

32 PesepBHBIil ypok

33 PesepBHbIil ypok

34 PesepBHBIil ypok

11 KUIACC




ypoka

ILnanupyemas
JaTa NpoBeIeHus
yYpoOKa

Tema ypoka

1 [ToBTOpeHue: anemeHTapHbie coObITHs. Onepanun Haj COOBITUIMHU.
2 [ToBTOpEHue: ycioBHAst BEPOSATHOCTH, (hOpMyJia BKITFOUEHHS-UCKITIOYeHus, popmyna bepuyimm, popmyna noaHoi
BEPOATHOCTH
3 Pemenue 3amaud no reme "BeposTHOCTD"
4 Pemenue 3anay no teme "BepositHOCTB"
5 [ToBTOpeHwue: cnyyaiiHble BEIHUMHBI U UX paclpeaesieHus
6 [loBTOpEHUE: MaTOXKKUAAHNE U IUCTIEPCUS]
7 ['eHepanbHas COBOKYITHOCTb U CITy4aifHasi BBIOOpKa.
8 Br16opounsbie xapakrepucTuku. OlIeHHBaHNUE BEPOATHOCTEN MO BHIOOPKE.
9 Kogapuanuu u koppensiiuu
10 Koppensuuonusie k03 (HUIMEHTHI.
11 [IpakTuueckas padoTa.
12 Pemenue 3amay mo teme "DIeMeHTHI CTATUCTUKH"
13 Pemrenue 3aga4u no teme "DaeMeHTEI CTATUCTUKHA"
14 Pemenue 3amay no teme "DneMeHTHI CTAaTUCTUKA""
15 KonTtponsHas padora no teme "BeposrHocts"
16 HepasenctBo YeOniea. Teopema beprymn. 3aKoH OOIBIIMX YUCEN.
17 Br160pouHBIif METOA UCCIIe0BAaHUS
18 HenpepsiBHBIE Cityualinble BenM4nHbL. 1 [1OTHOCTE BeposiTHOCTH. PaBHOMEPHOE pacnpeieneHue.
19 HopmansHoe pacnipenenenue. [Ipumeps! 3a1a4, NpUBOASIINX K HOPMAJIBHOMY PACIIPEAEIEHUIO.
20 [1710THOCTE BEPOSITHOCTH ISl TOKA3aTEIHOTO M1 HOPMAJIBHOTO PacIpeeIeHuUs.
21 Pacnpenenenue [lyaccona.
22 KonTtponbHas pabora o Teme "HenpepbIBHbIE clTyyaiiHble BETHYNHBI"
23 KoBapuanuu u koppessinuu.
24 Pemenne 3amgau no reme "KoBapuaruu u koppensuuun"
25 JIuneitnas perpeccus.




26 [IpakTudeckas padora.

27 [ToBTOpEHME MPOIACHHOTO MaTepHaa.

28 [ToaroroBka K roIoBO¥ KOHTPOJIBHOM paboTe.
29 [ToaroToBKa K rog0BOM KOHTPOJIBHOU padoTe.
30 ["'omoBast KOHTpOJIbHAS paboTa

31 Hroroesrii ypok. Pa30op 3a1a4d u pe3yabTaToB.
32 PesepBHbIii ypok

33 PesepBHblIil ypok

34 Pe3epBHbIii ypok

MMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJIBHON

IPOI'PAMMBbI
10 KUIACC
Kon N v
IIpoBepsiemMble IpeaMeTHBIE Pe3yJabTaThl 0CBOCHHS OCHOBHOI 00pa30oBaTe/IbHOM NPOrPaMMbl CpeHero oo1ero
LB o0pa3oBaHust
pe3yJabrara
6 Teopust BEpOATHOCTEN U CTAaTUCTUKA
6.1 YuTarh ¥ CTPOUTH TAOIUIIEI M THATPAMMBI
60 OnepupoBarh MOHATUSIMU: CcpeliHEee apudmeThyeckoe, MeAraHa, HauoOoblllee, HAaUMEHbIIee 3HaYeHHe, pa3Max MaccuBa
YHUCJIOBBIX JAHHBIX
OnepupoBarh MOHATHSAMH: CIy4alHbBI OJKCIEpUMEHT (OMBIT) W Ciay4yailHOe COOBITHE, DJIEMEHTapHOE COOBITHE
6.3 (omeMeHTapHBI HMCXOM) CIY4YalHOTO OIBITa; HAXOIUTh BEPOATHOCTU B OIBITaX C PaBHOBO3MOXHBIMH CIy4YalHBIMU
COOBITUSIMH, HAXOUTh M CPAaBHUBATh BEPOSATHOCTH COOBITUI B M3YUEHHBIX CIIy4alHbIX HKCIIEPUMEHTAaX
6.4 Haxomute u dhopMmynmupoBaTh COOBITHS: MEpecedeHUuE W OOBEAMHEHUE JaHHBIX COOBITHM, COOBITHE, MPOTHBOIIOJIOXKHOE

JTAHHOMY COOBITHIO; ITOJIb30BATHCS TUarpaMMamu Diiiepa u (GopMynnoil cIokeHUs] BEpOATHOCTEH NMPH pelieHUH 3a7aq




OHCpHpOBaTB IOHATHUAMU: YCJIOBHAs BEPOATHOCTH, HC3aBHUCHUMBIC CO6I>ITI/15[; HaxXO0JUThb BEPOATHOCTU C IMOMOILIBIO ITpaBHUJIa

65 YMHOKEHUs, ¢ IOMOLIBIO JIepeBa CIIy4alHOTO OIIbITa
6.6 [TpumMeHsATH KOMOMHATOPHOE MPABHIIO YMHOKEHHS IIPH PELICHUHN 33734
OnepupoBaTh MOHATHSMM: HCIBITAHUE, HE3aBUCUMbBIE HCIBITAHUS, CEpPUsl HUCHBITAHUM, YCIEX U HEyAaya; HaXOIWUTh
6.7 BEPOSITHOCTH COOBITUII B CEpUM HE3aBUCHMBIX MCIIBITAHUI 10 MEPBOTo ycliexa, HaXOJUTh BEPOSTHOCTU COOBITUI B cepun
ucnbITaHui bepHymm
6.8 OnepupoBarh NOHIATUSMU: CIy4aiiHas BEJIMUMHA, PACIIPEIETICHIE BEPOSITHOCTEH, TuarpaMmma pacipeaeieHus
11 KJTIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl CpeiHero o0o1ero
NpoBepsIEeMOro T —
pe3yabrara
5 Teopust BEpOATHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh BEPOSITHOCTH 3HAUEHUH CITy4aliHOM BETUYMHBINO PacTpeeSICHUIO WIN € TIOMOILBIO TUarpamm
59 OnepupoBarh NOHATHEM MaTEMaTHMYECKOTO OXKUAAHMS, MPUBOAUTH HPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaThyecKoe
’ OKUJAHHE CITy4alHON BEJIMUYMHBI, HAXOAUTh MaTEMaTUYECKOE OKUIAHKE 110 TAHHOMY PacIpeleICHHIO
53 WmeTsb npeacraBieHne o 3aKOHe OOJIBIINX YUCEell
54 HNmets npencraBiaeHne 0 HOpMaJIbHOM pacpeleIeHuN




MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox
6

6.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSN

Teopml BepOﬂTHOCTeﬁ N CTaTUCTHKA

HpeHCTaBHeHI/IC JaHHBIX C IIOMOIIIBIO Ta6J'II/II_[ u JuarpamMm. Cpez[Hee
aqu)MeTqucxoe, MEauaHa, HAuOOoJbIICE M HAWMCHBIICE 3HAQUYCHUA, pasMax,
AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHUC Y CIIOBBIX HaGOpOB

6.2

6.3

CrnyuyaiiHple DKCHEPUMEHTHI (OMBITHI) W CIy4YalHbIE COOBITHS. JIEMEHTapHbBIE
coObiTust (Ucxoabl). BeposiTHOCTh ciywaiiHOoro coObiTHs. brnu3ocTes 4acTOTHIM
BEPOSITHOCTH cOObITUH. Clly4ailHbI€ OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITUsIMHA. BepoATHOCTH COOBITHII B ONIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

Onepauuy Haj COOBITHUSMHU: IepecedeHHe, OObEIUHEHHUE, IPOTUBOIMOIOKHbBIE
coObITus. narpammsl Diinepa. opmyna cliokeHUs: BEpOSTHOCTEN

6.4

6.5

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHHME  BEpOSATHOCTEH. JlepeBo  ciydailHOro
skcriepuMenTa. @opmyiia NoIHOM BeposiTHOCTH. HezaBucumblie coObITHA
KomOunaropnoe mnpaBuino ymHoxeHus. IlepecranoBku u Qaxropuan. Ywucio
couetanuil. Tpeyronbauk [lackansa. ®opmyna bunoma HeroTona

6.6

6.7

bunapHbili ciydaliHblii ombIT (MCHBITaHUE), yclex W Heygaya. HesaBucumble
ucnelTanusd. Cepus HE3aBUCHUMBIX MCHBITAaHUN 10 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyIiun

Cnyyaitnas BenuuuHa. Pacnipenenenne BeposTHocTel. J(marpamma pacrpeneneHus.
[Tpumeps! pactipeienieHuid, B TOM YHCJIE TEOMETPUUECKOSU OMHOMHUATBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Teopust BEpOSITHOCTEN U CTAaTUCTUKA

5.1

YuciioBble XapaKTEPUCTUKHM CIY4YalHBIX BEJIMYMH: MATeMAaTHYECKOE OXHUIAHUE,
JIACTIEPCUS U CTAHAAPTHOE OTKJIOHEHHUE. [[puMephl MpUMEHEHNS] MAaTEMaTH4eCKOTO
OXXKHMJaHUSA, B TOM YHUCJIE B 3aJadax W3 IMOBCEAHEBHOW >XU3HU. MareMarndeckoe
OXKHJIaHWe OWHAPHOM CITy4ailHOW BeTWYMHBL. MareMaTH4ecKoe OXKHUJIaHUE CYMMBI
CIIyYalHBIX BEJIMYMH. MaTreMaTnueckoe 0KUAaHUE U JTUCIIEPCUSI T€OMETPUUYECKOTO
1 OMHOMMAJIBHOTO pacrpeaeneHuit




3akoH OOJBIIMX YUCEN U €ro pojb B Hayke, mpupojae u oduiectBe. BoiOopouHbIit

5.2

METOJI UCCIEI0BAaHUI

IIpuMepsl HempepsIBHBIX — CIy4alHbIX BeJWYuH. lloHATHME O IUIOTHOCTH
53 pacnpezneneHus. 3aja4y, IPUBOAAILME K HOPMaJIbHOMY pacnpeaeneHuto. [lonsatue

0 HOPMAaJIbHOM pacIpeeIeHIH




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM Pe3yJibTaTaM 0CBOECHHUS
NpoBepseMOro  OCHOBHOI 00pa30BaTe/IbHOI MPOTrPaMMBbI CPeIHEro 0011ero
TpeOOBaHUS oOpa3oBaHus

Bnanenue meronamu [10Ka3aTenbCTB, AJITOPUTMAaMHM pELICHUs 3ajiauy;
yMeHue (opMynupoBaTh M ONEPUPOBATH TOHATUSAMHU: ONIpEAEITICHHUE,
aKCMOMa, TEOpeMa, CIIEACTBUE, CBOWCTBO, IPU3HAK, JOKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSThH UX; YMEHUE (HOPMYIUPOBATH
o0paTHOE U IPOTHBOIOJIOKHOE YTBEPXKIEHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaThb METOJ, MaTeMaTH4YeCKON WHIyKLUY;
IIPOBOJUTH JOKA3aTeJIbHBIE PACCYKACHUS IIPU PELLICHUH 3a/1a4, OLIEHUBATh
1 JOTMYECKYI0 TPAaBUJIBHOCTh PAacCy)KJIEHUH; YMEHHE OIEepUpOBATh
MOHATUSAMH: MHOXKECTBO, ITOJMHOKECTBO, ONEPALUHU HaJl MHOXECTBAMU;
YMEHHME UCHOJb30BaThb TEOPETHKO-MHOXECTBEHHBIM —ammapar s
OIMCAHMsI pealIbHBIX NPOLECCOB U SBJIECHUI U IPU PELICHUH 33/1a4, B TOM
YHClie U3 JPYTUX yYeOHBIX IIPEIMETOB; YMEHUE ONIEPUPOBATH TOHATUAMHU:
rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHE 33]1aBaTh
1 OMHCHIBATh rpadbl pa3InYHBIMU CIIOCOOAMHU; HCIIONB30BATh I'padbl IPU

peuICHuHU 3a1a4

YMeHue onepupoBaTh MOHSATHSMH: HaTypajJbHOE YHUCIO, LEN0E YHUCIIO,
CTETNEHb C LIeJIBIM [T0Ka3aTesieM, KOpEeHb HaTypajibHON CTETIEHHU, CTEIIEHb C
palMOHAIbHBIM [1I0KA3aTENEM, CTENEHD C ACHCTBUTEIBHBIM IT0KA3aTENIEM,
Jorapu@m uucia, CUHYC, KOCUHYC M TaHI€HC MPOU3BOJILHOTO YHUCIA,
OCTAaTOK IO MOIYJII0, PallMOHAJIBHOE YHCIIO, UPPALMOHAJIBHOE YHCIIO,
MHOKECTBAa HaTypaJbHBIX, IEJbIX, PAllMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCEJl; YMEHUE MHCIIOJIb30BaTh IPU3HAKHA JEIUMOCTH, HAMMEHBIIUI
oOuIMii AenuTeNb 1 HauMeHbllee oo1ee KpaTHoe, aaroput™ EBkinaa nmpu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3UIIMOHHBIMU CUCTEMAMU
CUMCJIEHMS;  YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAYEHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH CO  CTENEHSAMH M Jorapudmamu,

npeoOpa3oBaHusi  POOHO-PAIIMOHAIBHBIX  BBIPAKECHHH;  YMEHHE

OIICpHUPOBATL  IMOHATHAMMU: nocjaca10BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH




Mporpeccus, TeOMEeTpUYecKas MpOorpeccHsi, OECKOHEYHO YObIBaroIIas
reoMeTpHuUecKasi IPOrpeccusi; yMeHHe 3a/1aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKyPPEHTHBIX (HOpMYIN; yMEHHE ONEepHpPOBATH
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJYJIb ¥ apTYMEHT KOMIUIEKCHOTO 4Hcia, (popMa 3amucu KOMITJIEKCHBIX
yucen (reoMeTpuyeckas, TPUIOHOMETpHUecKass M ainredpandeckas);
YMETh TIPOU3BOAUTH APUPMETUUYECKHE JCHCTBUS C KOMIUIEKCHBIMHU
YyCcIaMU; MPUBOIUTH MPUMEPHl HCIIOJIB30BaHUS KOMIUIEKCHBIX YHCEI;
OIIepUpPOBaTh NOHATUAMU: MaTpula 2x2 u 3x3, onpeAeauTeNlb MaTPHILIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTIUTEIA

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIC, MpPPAallMOHAJIbHBIC,
MOKa3aTeNbHbIe, CTENECHHbIE, JIOTapu()MUIECKHE, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, WX CHUCTEMBl, YMEHHME OIEPUPOBATh
MOHATUSIMU: TOXJIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIBHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOILBIO Pa3IMYHBIX NPUEMOB; pEILIATh
YPAaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [apaMeTpoOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHMs] MATEMaTHYECKHUX

3a]1a4 ¥ 3a7a4 U3 pa3InyHbIX 001acTell HayKy U peajbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKUIMS, YETHOCTH (YyHKIUH,
NEPUOJUYHOCTh (DYHKIIHMH, OIPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (pyHKLMHU, HauOosbllee ¥ HauMEHbIlIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HeTpephIBHAsE (PyHKIHSI, ACHMITOTHI Ipaduka
(GyHKIMM, TIepBasi U BTOpasl MpOou3BoiHAs (DYHKIUU, T€OMETPUUECKHUI U
¢u3nyeckuii CMBICT TNPOU3BOAHOM, NEpBOOOpa3Hasi, ONpPEACIEHHbIN
MHTErpai;, yMEHUE HaXOAWTh ACUMITOTHI rpaguka (YHKIMH; YMEHUE
BBIUUCIATh IPOU3BOAHBIE CYMMBI, IPOMU3BENEHHUS, YacTHOIO U
KOMITO3ULIMK (PyHKIIMH, HAXOJUTh ypaBHEHUE KacaTelbHOM K rpaduky
(GyHKLIMHU; yMEHHE HAaXOIUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIH;
YMEHHE UCHOJIb30BaTh MPOU3BOIHYIO JUISl HCCIIEAOBAaHUSA (QYHKIHMH,
HaXOAWTh HAWOONbIIME W HAUMEHbIINE 3HAuUeHHUs (QYHKIHHA; CTPOUTH
rpad¥Kd MHOTOWIEHOB C HCIIOJIb30BAHMEM ariapara MaTeMaTh4eCcKoro
aHaJIM3a; TNPUMEHATh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWIy4IIEro
penieHuss B NPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKUX H

(bHSI/I‘IeCKI/IX 3agadax; HaxXOAUTh Ijiomain U 00BEMBI (I)I/Il"yp C MIOMOIIBIO




HUHTCTpalia; MPUBOAWUTL NPUMEPBI MAaTCMATUYCCKOTr0 MOJACIIMPOBAHUA C

noMouIbio AudQepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMH: Tpaduk GyHKIUH, 0OpaTHas QYHKITUS,
KoMno3unuss (pyHKIMH, NuHEHHas (QyHKIMs, KBaapaTHdHas (QyHKLUS,
pauMoHanbHas (QYyHKUUS, CTeNeHHas (YHKLHSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, IMOKa3aTeIbHas U
norapupmuueckas (QyHKIMH; yMEHHE CTPOUTh Tpa(UKH H3YYEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHust  rpadukoB  (QyHKIMH,
UCIOJIb30BaTh I'paMKy Ul U3YyUYEHUs MPOLIECCOB U 3aBUCUMOCTEH, IpH
peleHnH 3a7a4 U3 APYIHX Y4eOHBIX MPEAMETOB U 3a/ad M3 peaslbHOU
KHU3HHM; BbIpaXaTh (opMylaMu 3aBUCHUMOCTH MEXIY BEJINYMHAMU;
WCIIONB30BaTh CBOWCTBA U rpaduku QYyHKUUN IS pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C MapamMeTpaMmy; H300pakaTb Ha KOOPIMHATHOMN

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPAaBHEHHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJadyd Pa3HbBIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, O U YacTH, HA JABHXKEHUE, paboTy, CTOUMOCTb TOBAapOB U
YCIIYT, HaJIOTH, 3a/1a4¥ U3 00JacTH YIpPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBJISATh BBIPAKEHMsI, YPaBHEHHUS, HEPABEHCTBA M UX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIEAOBaTh IOIYYCHHOE DPELICHUE H
OLIEHUBATh IPaBIONOJOOHOCTh PE3YJIBTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallUM Ha SI3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a1]a4U, UCCIIEN0BATh
MOCTPOEHHBIE MOJAEIM C HCIOJb30BAaHUEM ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJyUYEHHBIN pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: cpefiHee apudMeTHueckoe, MearaHa,
HauOoJbpIlIee U HaMEHbIIIee 3HaYCHU s, pa3Max, TUCIIePCHs, CTaHIapTHOE
OTKJIOHEHHME YMCIIOBOTO HabOpa; yMEHHE M3BJIEKaThb, UHTEPIPETUPOBATD
uH(OpMaLIO, IPE/ICTAaBIECHHYIO B Ta0MUIIaX, HA TUarpaMMax, rpagukax,
OTPaKAIOIIYIO CBOMCTBA peanbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIAT
UHPOpPMALIMIO C TOMOIIbIO TaONMIl M JuarpaMM; HCCIeq0BaTh
CTaTUCTUYECKUE JTaHHbIe, B TOM 4YHCJIE C MPUMEHEHHEM TrpapuuecKux
METOJIOB U ANIEKTPOHHBIX CPENICTB; rpa)uueCcKH UCCIIeI0BATh COBMECTHBIC

HaOJIIO/IEHHUS C TTIOMOIIBIO AUArpaMM PacCEUBAHUS U JIMHEHHOU perpeccuu

YMeHHe OomnepupoBaTh IOHATHSAMH: CIy4YalHBIM ONBIT W CIydalHOE

CO6BITI/IC, BCPOATHOCTDH CJ'Iy‘-IElﬁHOFO CO6BITI/IH; YMCHHUEC BbIUYUCIIATH




BEPOSTHOCTh C HCIOJb30BAaHHEM TIpaUUeCKHX METOIOB; MPUMEHSThH
(bOpMyIBI CIOKEHHS W YMHOXKEHHS BEPOATHOCTEH, (OPMYIy ITOIHON
BEPOSTHOCTH, popmyny beprysiu, komOMHATOpHBIE (PAKTHI U (POPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaAbHBIX COOBITHIl; yYMEHHE OIEPHPOBAThH
MOHATUSIMH: CITydaiiHas BENMYMHA, PpACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYEeCKOe OXKHMJAHWE, THUCIEPCHsl W CTaHAapTHOE OTKIOHEHHE
CllydyailHOM BeNWYHMHBI, (YHKIMKM pPACHpENeNeHUsT U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKAa3aTeIbHOTO M HOPMaJIbHOTO PaclpeieeH i, yMEHUE
WCTIOJIB30BaTh CBOWCTBA N3YUEHHBIX PACTIPEIACTICHHI ISl pEIICHUS 3a/1a4;
3HAKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOYHBIX
WCCIIC/IOBAaHUN; YMEHHME TMPHBOAUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B IMPUPOTHBIX W OOIICCTBEHHBIX SIBICHUSX; YMCHHE
OIIEpPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAaHOBKA, YUCIIO COYCTAHUH,
YHUCIO  TEePEecTaHOBOK; OmHOM HbIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOPHBIE (PaKTHl U PACCYKACHUS JUIs PEIICHUs 3a7a4; OLlEHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTABISATH BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NIOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATHSMH: TOYKA, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJIa, IFIOCKUN YIOJ, IBYPAHHBIN
yroJj, TPEXTPaHHbIN YroJl, CKPEIIUBAIOIIHNECS MTPSAMbIE, TAPaJIIETbHOCTD U
NEePHIEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yol MEXIy MPsSMbBIMU,
Yrojl MEXIy HOpsSMOW M IUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMbIMU,
paccTosiHME MEXKIY IJIOCKOCTAMH; YMEHHUE HCIOIb30BaTh MPU PEIICHUHN
3a/1au u3ydeHHbIe (PaKThl U TEOpPEeMbl TUIAHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTH MaTeMaTHYECKHE
MOJIENIM C TOMOILIBI0 T€OMETPUUYECKUX MOHATUA W BEJIMYMH, pPEIIaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3ada91

10

YMeHue onepupoBarh MOHATUSAMU: IUIOMIAb (GUTYpBl, 00BEM QUTYDHI,
MHOTOTPaHHMK, NPaBUJIbHBI MHOIOI'DAHHUK, CEUEHHUE MHOIOIDAaHHUKA,
KyO, mapajienenurnen, npusMma, nupamuaa, ¢urypa M IOBEPXHOCTh
BpallleH!s], UWIMHIP, KOHYyC, map, cdepa, Miomanab cdepsl, MIONaab
MOBEPXHOCTU MHUPAMMJIbI, MPHU3MBIL, KOHyCa, LUIUHApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO MapaUIeNIeNuIena, MUPaMHUIbL, NPU3MBI, LWIUHAPA,
KOHYycCa, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUECHUS KOHycCa M LIMIUHJpA,

napauiCJibHBIC OCH HWJIIM OCHOBAHHIO, CCUCHUC IIapa, IIJIOCKOCTbD,




Kacatomascss cdepsl, UWIMHIpPA, KOHyCa,; yMEHHE CTPOHUTh CEUYCHHE
MHOTOTpaHHHKa, H300pa’kaTh MHOTOTPAaHHUKHU, (QUTYPHI U MOBEPXHOCTH
BpAILICHHS, UX CEYCHUS, B TOM YHCIIE C TIOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTH CBOHCTBA F€OMETPUYECKUX (HUTYpP, CAMOCTOATEIHLHO
(bopMynTupOBaTh ONPEAETICHUS U3y9aeMbIX (PUTYP, BBIIBUTATH THIIOTE3HI O
CBOMCTBAaX M NpU3HAKaX I'€OMETPUYECKUX (HUryp, 0OOCHOBHIBATH WIIU
ONpoOBEprarb HX; yMEHHE TPOBOAUTH KiaccuuKkamuio ¢Guryp 1o
pa3MYHBIM NPU3HAKAM, BBIIOJHATH HEOOXOIMMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS
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YMeHue OnepupoBaTh IMOHATHSMHU: JIBWKCHHE B IPOCTPAHCTBE,
napajuieNibHbI EePeHOC, CHMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, TMpeoOpa3oBaHue MOM00Ws, TOMO0HBIE (UTYpHI, YMEHUE
pacrno3HaBaTh paBHbIC U MOAOOHBIC (UIYPhI, B TOM YKCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPHUCCKUE OTHOIICHHS
[PH PEIICHNY 3a/1a4; HAXOAUTh T€OMETPHUYCCKUE BETMYMHBI (JJIMHA, YTOJI,
UIONIA/b, 00BEM) MPH PELICHUH 3aa4 U3 JPYTHX YYSOHBIX MPEIMETOB U
U3 peaJbHON KU3HH, YMEHHE BBIYHCISATH T'€OMETPUYCCKHE BEIUYHHEI
(MHa, yroi, IUIOM@Nb, O00BEM, IUIOMIAIL MOBEPXHOCTH), HCIONB3YS
U3y4eHHbIC (OPMYJIBI U METOMbI, B TOM YHMCJIC: IUIOLIA/b MOBEPXHOCTH
MUpaMHJIBI, TPU3MBI, KOHYCa, IHJIMHIPA, TWIOaas cheprl; 00bEM Kyoa,
NPSMOYTOJIFHOTO MapaJuleNienunesa, MHPaMHUIbl, TPH3MBI, LWIMHIPA,

KOHYcCa, Il1apa; yMEHUE HaXOUTh OTHOILIEHHE 00bEMOB MOI0OHBIX PUTYp
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VYMmenune OIICPHUPOBATH IMOHATUAMU: NPAMOYTOJIbHAd CUCTEMA KOOPAWHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha YHCIIO, PAa3JIOKEHHE BEKTOpa IO Oasmucy,
CKaJIIPHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YTOJI MEXIy
BCKTOpaMH, YMCHUC HCII0JIb30BATh BeKTOpHBIﬁ n KOOp)II/IHaTHBII\/JI METO
JUIE  PEIICHWS TEOMETPUYECKHX 3a7a4 M 3a]ad JIPYruxX yd4eOHBIX

MIPEAMETOB
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YMmenue BLI6I/IpaTB HOI[XO,[[SIH_[I/II‘;I MCTOA JJIA PCIUCHUS 3a1a4U,; TIOHUMAHUC
3HAQYMMOCTH MATCMAaTUKW B H3YUCHUW IIPHPOIHBIX H O6HIGCTBGHHBIX
IponecCcoB " ﬂBHeHI/Iﬁ; YMCHHUC PACIIO3HABATH IIPOSBJICHUC 3aKOHOB
MaT€MaTuKU B UCKYCCTBC, YMCHUEC MIPUBOAUTH IPUMEPHEI MATEMATHICCKUX

OTKPBITUN POCCUICKOW U MUPOBOM MaTEMAaTUYECKON HAyKU




HEPEYEHDb JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMBIX HA EI'D 110 MATEMATUKE

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbuble u nensie uncina. [Ipu3Haku qeIUMMOCTH HENbIX YHCEeN
1.2 Panmonansueie yncna. OObIKHOBEHHBIE U IECSITUUHBIEC APOOU, TPOLEHTHI, 0ECKOHEUHBIE TEPHUOANYECKUE APOOH
1.3 ApudmeTrueckuii KOpeHb HaTypalnbHOM creneHu. [IeiicTBus ¢ apudMeTHIeCKUMU KOPHSIMH HaTypaJIbHOM CTETIeHU
1.4 Crenens ¢ nenbiM nokazareneM. CTeNneHb ¢ pallMoOHaNIbHBIM IoKa3arenaeM. CBOMCTBa CTENEHU
1.5 CuHyc, KOCUHYC U TaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yncna. JlecsITHYHBIE U HATYpAIbHBIC JTOTAPH(PMBI
17 JleiicTBuTenbHble Ynciaa. Apu@MeTHUYecKHe olepaluu ¢ IeHCTBUTENbHBIMU uuciaamu. [IpuOnuxEHHbIE BBIYMCIEHUS, MpaBUIIa
. OKpYIVIEHHUS, IPUKHJIKA U OLIEHKA pe3ysIbTaTa BEIYUCIECHUN
1.8 [IpeoOpa3oBanue BeIpaXXeHUN
1.9 KommnnekcHble uncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIbHBIE YpaBHEHUS
2.2 WppanmoHaibHble ypaBHEHUS
23 Tpuronomerpuueckne ypaBHEHUs
24 IToka3arenbHble U Iorapu(MUUYecKre ypaBHEHHS
2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppannoHalibHble HEPaBEHCTBA




2.7

[TokazarenbHble U Torapu(MUIECKIEe HEPAaBEHCTBA

2.8 TpuronomeTprudeckre HepaBEeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpwuia cucTeMbl JTMHEHHBIX ypaBHEHHNA. ONpenennuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKu

31 @Oyukius, crmocoObl 3amaHus ¢yHkuuu. Ipaduk ¢yHkumu. BzammHo oOparnbeie (yHkmmm. YETHbIE W HEYETHBIE (QYHKIUH.
. [lepuonuueckue GyHKIUH

39 OOGnacte ompeneneHuss U MHOXKeCTBO 3HadeHMH QyHkuuu. Hymu ¢ynkumu. IlpomexyTku 3HakomocTosHCTBa. IIpomexyTku
' MOHOTOHHOCTH (PyHKIIMHU. MakCUMyMbl U MUHUMYMBI (pyHKIMU. Hanbonbliee 1 HauMeHbllee 3Ha4eHne QyHKIUN Ha IIPOMEXKYTKeE

3.3 CrenenHas pyHKIMS ¢ HAaTypaJIbHBIM U LIeJIbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpauK KOpHS 71-0i cTeneHn

3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKu

3.5 IToka3arenbHas u JorapupmMuyueckas GyHKIUH, UX CBOMCTBA U rpaduKu

3.6 Touku paspbiBa. AcuMnToThl rpadukoB GpyHKIMH. CBONCTBA (PyHKIINH, HENPEPHIBHBIX HA OTPE3KE

3.7 IlocnenoBarebHOCTH, CITOCOOBI 3aJJaHUS IMOCICA0BATEIIFHOCTEH

3.8 Apudmerndeckas 1 reomeTpuaeckas mporpeccuu. Gopmyiia CI0KHBIX TPOIICHTOB
4 Hauana maremarudeckoro aHaiausa

4.1 [IpousBoanas @ynkuuu. [Ipon3BonHbie 3neMeHTapHbIX QyHKINN

49 [TpumeHeHne MPON3BOIHON K UCCIIENOBAHNIO (PYHKITMI HA MOHOTOHHOCTB 1 OKCTpeMyMBbI. HaxoxieHne HanOobIIero 1 HAMMEHBIIIETo
. 3HaueHMs (PyHKIMU Ha OTpE3Ke

4.3 ITepBooOpa3nas. HTerpan

29



5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, oneparuu Haj MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOoCTh U cTaTHCTHKA
6.1 OmnucarenpHasi CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombOunaropuka
7 T'eometpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v moBepXHOCTU BpaIleHUS
7.5 Koopaunats! 1 BEKTOpPBI

YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYHEHUKA

2.1.3.5.5.1.

MaremMatuka i 3HaTOKOB. YTyOneHHbIN ypoBeHb. 10-
11 xnaccel: yueOHUK B ABYX 4acTsX; l-e u3gaHue

Araxanos H.X.,
IIIuxosa H.A.

OO011ecTBO ¢ OrpaHUYEHHON
otBeTcTBEHHOCTEI0O « PMI3TEX
VYUEBHUK»
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Marepuansl 1jist yaurens

Maremaruka. BepostHOoCTh W cTaTrcTHKaA. YTIyOn€HHbIN ypoBenb. 10-11 xiraccer: Yue6HOE mocobne: CaMocTosTeNnsHBIe U KOHTPOJIbHBIE paboTh: AraxaHoB H.X.,
IIInxosa H.A.;1-e uznanue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Learningapps.com

Pemry EI'D
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