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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUA.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M II03HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YyYarOmMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTH M CTAaTUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOM MmiKoybl. Kypc mpeaHazHadueH njigs (opMUpOBaHHS Y OOYyUYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl W TOHUMAHUSA POJU TEOPUHU BEPOSITHOCTEU KakK
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi U3yUYCHUS CIIy4allHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca o0OOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKHX METOJOB TO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJTYyYECHHBIX MPHU
M3y4YEHUH Kypca OCHOBHOW IIKOJIBI U HA PAa3BUTHE IPEIACTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS3X MEXK]ly HUMHU Ha Ba)KHBIX ITPUMEPAX, CEOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTrcTBMM C yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTHKA» CPEIHEH IIKOJbI Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEIYIONTUE OCHOBHBIE cojiep)KaTenbHbie JUHUHU: «CiydailHbie COOBITHUS W
BEPOSTHOCTUY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto 4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO paCIpeIeNICHU M 3HAKOMCTBO C MX HETPEPHIBHBIMH aHAJIOTaMU —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICIICHUSMU.

Conepxxanue muHUN «CiaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
Uist OopMUpOBaHUS TMPEJACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXIY
3HAYCHUSAMHM CIyYalHbIX BEJIMUMH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0aza Jjis
W3YYCHUS 3aKOHA OOJBITUX YKcel — (PyHIaMEHTaIbLHOTO 3aK0HA, IEHUCTBYIOIIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyto Gopmanu3anuio. CaMm 3aK0H



OONBIIMX YWCEN TpeaiaracTcsi B O3HAKOMUTENBHOW (opMe ¢ MHUHUMAIbHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIUYMHAMH,
AKIIEHTUPYIOT BHUMAHHE IIKOJBHUKOB HA ONHCAHUU W HW3YYCHHH CIIy4YalHbBIX
SBJICHUA C MOMOIIbI0 HENMpPepbIBHBIX (PyHKIUN. OCHOBHOE BHUMAaHUE YJEsSETCS
MOKA3aTeIbHOMY U HOPMaJIbHOMY pacCIpeleeHUsIM, MPU ATOM MPEANoaracTcs
O3HAaKOMHTENFHOE U3yUeHHE MaTepuaia 6e3 JoKa3aTeNbCTB MPUMEHIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YyUCHHUC KypCa «BepOHTHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

[IpencraBienrie JaHHBIX C TMOMOIIBID Tabnuy u auarpamm. CpenHee
apupMeTuyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEEe 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITUs (Mcxonbl). BeposTHOCTH ciiydallHOro coObITHS. BiIM30CTh 4YacTOTHI U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM  COOBITUH B ONBITaX C  PaBHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: IIEpeECEUEHUE, 00bEINHEHUE, TIPOTUBOIIONI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMenTa. dopmyra nonHoi BeposTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxeHus. IlepecranoBku u gakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuvaitnas  BenuuuHa. Pacnpenenenue  BeposATHocTeil.  [Iuarpamma
pactpenenenusa. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTU4YECKOE
OXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMEHEeHUs
MaTEMaTU4YECKOr0 OXKUIAHKs, B TOM YHUCIIE B 3aJadax U3 [OBCEIHEBHOW >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHbBI. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTuuecKoe OKUIAHUE U TUCTIEPCUS
reOMETPUYECKOTO 1 OMHOMUATILHOTO Paclpe/IeICHUH.

3akoH OOJIBIIMX YHCEI WU €ro pojib B HayKe, NPUPOAE H OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3anaun, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cpepaM  MPOPECCUOHAIBHOMW  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakKTepa HSKOJOTHUECKHX TpodseMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTePU30BATh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
OTpeNeSieHUs]  TMOHSTUH;  yCTaHaBIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBJICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUUI;



e J€JaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCJIENOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HPoOIeEMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAILINK, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUs 3a/1auu;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHBIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThl MpU pelieHUH Y4YeOHBIX 3aJay; NMPUHUMATh LEJNb COBMECTHOM
JESATENIbHOCTH, IUIAHUPOBAaTh  OpPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenensiaTh BUABl pabOT, JOroOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CykaeHMs,, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMH YJIeHAMH KOMaH 1bl; OLICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMA MOPOAYKT TIO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vhueepcanvnule pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/aul, BIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH ITPY PELLICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JaHHBIX, HAHJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3ylbTaTa IEId U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHUS WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apupMeTruyeckoe, MeAnana, HauboJbIIIee,
HauMEHbIIIEe 3HAUYCHUE, PA3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailiHOE
COOBITHE, DIIEMEHTapHOE COOBITHE (IJIEMEHTApPHBIN HMCXO0J]) CIIy4allHOTO OIIbITa;
HaXOJUTh BEPOSATHOCTH B ONBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath COOBITHSL: ITepeceueHue U 00bEAMHEHNE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BAThCS
auarpaMMmamu Jisepa u GopMyJioil CI0KeHUs! BEPOSITHOCTEN TPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHasi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUSA, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIbITA.

[IpuMeHsATh KOMOMHATOPHOE IPABUIIO YMHOKEHHUS IIPU PEIICHUH 3a]a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpPUS
UCIBITAaHUM, ycCleX M HeyJaya; HaXOAMTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOIO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSMH:  CIy4YalHas  BEJIIMYMHA,  PACIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa paclpeeICHuUs.

11 KUIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 1O
pacIpeeNIEHUIO WU C IOMOIIBIO THATPAMM.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OXKUJIAHUS;, TIPUBOIUTH MPUMEPHI,
KaKk MPUMEHSETCS MaTEeMaTUYECKOE OXKHUAAHUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBieHrue 0 HOPMaJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudposBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
| [IpencraBieHue JaHHBIX U ONMKCATEIbHAS 4 bubnunoreka LIOK
CTaTHUCTHKA https://m.edsoo.ru/eOb7b0f1
CnyyaiiHble OIBITBHI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnnorexa [IOK
p https://m.edsoo.ru/eOb7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJy COOBITHSMU, CIIOXKEHUE 3 bu6nmoreka LIOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HLITa do 151[ ia IIOJTHOU 6 bubamorexa LOK
i » DOPMY 5 https://m.eds00.ru/cOb7b0f 1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bubmnoreka IIOK
5 9 0 4
JICMCHTE! ROMOMHATOPHKH https://m.edso00.ru/e0b7bOf1
6 CepuH ociieJ0BaTEIbHBIX UCIIBITAHUHN 3 1 bubmorexa HOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryyaliHble BEIMYNHEI U pACIIPEACICHUS 6 bubnnorexa [IOK
i pactipen https://m.eds00.ru/c0b7b0f1
bubnunorexa LIOK
8 06006 I 5 2
ODTIEHHIE 1 CHCTEMATHSATHA SHAHMH https://m.eds00.ru/c0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Marematuueckoe 0>XKHIaHue CITydailiHOU 4 bubmmoreka [JOK
BEJIMYHHBI https://m.edsoo.ru/5fbe5dcl
) Hucnepcus u ctTaHAapTHOE OTKIOHEHHE 4 | bubnnorexa [JOK
CIIy4allHO! BEIUYMHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJNBIINX YHCET 3 1 bubmmorexa [IOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHbBIE CiyyaliHbIE BEIMUHUHbI ) bubnnorexa [JOK
(pactipeneneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoteka IIOK
5 H 2 1
OPMATILHOC paCTpeACTCHIA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEeHNE U 19 ) bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
uudposeie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [IpencraBieHue TaHHBIX C IOMOLIBIO | bubnnorexa [HOK
TaOJIMI] ¥ TUarpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnueckoe, MeIuaHa,

) HanOOoJIbIIIee U HAMMEHBIIICE 3HAYCHHUS, | bubmuorexa [JOK
pa3sMmax, nucnepcus, CTaHaapTHOe https://m.edsoo.ru/dd00738d
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeuaHa,

3 HauOOJIbIIICE M HANMEHBIIICE 3HAUCHUS, | bu6mmoreka [JOK
pasmax, gucrepcus, CTaHIapTHOE https://m.edsoo.ru/98645f6¢
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
Cpennee apudmernyeckoe, MeiMaHa,

4 HanOoJIbIIIee U HAUMEHBIIIee 3HAUCHUS, | bubmuorexa [JOK
pa3sMmax, gucrnepcus, CTaHgapTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Crny4aiiHble SKCTIEpUMEHTHI (OTIBITHI) U

. bubnmoreka [JOK
5 cilyyaiiHble COOBITHS. DJIeMeHTapHbIe 1
https://m.edsoo.ru/347c1b78
cOOBITHSI (MCXOIbI)
BeposiTHOCTB city4aifHOTO COOBITHSI.

6 BeposiTHOCTH cOOBITHI B ONBITaX € | bubnnoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/64d75244
COOBITUSIMU




BeposTHOCTB City4aitHOTO COOBITHSI.

bu6mmoreka [IOK

7
[IpakTuyeckas padora https://m.edsoo.ru/5e8fa94a
Orneparuu HaJ| COOBITHSIMU: TIEPECEUCHHE,

g 00beIMHEHNe COOBITUH, bubmuorexa [JOK
MIPOTHBOIIOJIOKHBIE COOBITHSI. https://m.edsoo0.ru/221c622b
Huarpammsl Ditnepa
Onepanuu HaJ COOBITUSMU: TIEpECEUCHUE,
00beIHEHNE COOBITHH, bu6mmoreka [IOK

9
MIPOTHBOIIOJIOKHBIE COOBITHSI. https://m.edsoo.ru/cc10cle2
Huarpammsl Ditsiepa

10 dopMmyiia CIIOKEHUS BEpPOSITHOCTEHN bubmorera [JOK

P P https://m.edsoo.ru/3057365d
YciioBHas BEPOATHOCTh. Y MHOKEHHUE
11 BeposaTHOCTEH. [lepeBo ciaydaitHOro bubmmorexa [JOK
P + AACPEBO CIYH https://m.edso0.ru/9a408d25
SKCIIEpUMEHTa
VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
12 BeposiTHOCTEH. [epeBo ciaydaitHOro bubmorera [JOK
P s v https://m.edsoo.ru/ble76d3a
SKCHEPUMEHTA
VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
13 BeposiTHOCTEH. [epeBo ciydaitHOro bubmorexa HOK
p - ACP ya https://m.edsoo.ru/47fb6b11
HKCIIEPUMEHTA
14 dopmyJia MOJTHON BEPOSITHOCTH bubmorexa HOK
PMY p https://m.edsoo.ru/1594 1bec
15 dopmyita MOJTHOK BEPOSITHOCTH bubmorexa HOK
pMYy P https://m.edsoo.ru/a9ec13c8
16 ®opmysa MOJIHONW BEPOATHOCTH. bubmuoreka [IOK

Hezasucumeie coObITHSA

https://m.edsoo.ru/e3dd5ac9




bu6mmoreka [IOK

17 K 0
OHTpOIbHAT pabota https://m.edsoo.ru/29dc6cb9
18 KoMOuHaTOpHOE IPABUIIO YMHOKEHUS bubmmorexa [IOK
P P J https://m.edso00.ru/2270cf70
bubmuorexa [JOK
1 I1
? CPECTAHOBKH H (paxTopHan https://m.edsoo.ru/d58ce6d1
bubmuorexa [JOK
20 q 7
HEO ConCTatiH https://m.eds00.1u/7904dfb0
o1 Tpeyronbuuk [lackans. @opmyna GuHoma bubnuorexa [JOK
HrroTona https://m.edsoo.ru/fa4d7998f
buHapHBIN Cily4ailHBIA OIIBIT
WCIIBITAaHUE), YCIIEX U Heyaya.
22 %esaBHCHML)Ie};ICHHTaHHz Cepus bubmorexa HOK
. P https://m.edsoo.ru/2e1{2368
HE3aBUCUMBIX UCTIBITAHUHI 10 IEPBOTO
ycnexa
3 Cepust HE3aBUCUMBIX HCTIBITAHUN bubnnoreka [JOK
bepnymn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUM.
24 [TpakTrdeckast paboTa ¢ UCMOIb30BaHUEM bubmmorexa [TOK
p p https://m.edsoo.ru/f4al5al4
AJIIEKTPOHHBIX TAOJHUIL
bu6mmoreka [JOK
2 .
> Crysaitnas peaanna https://m.edsoo.ru/639be9aa
26 Pacrnipenenenue BeposiTHOCTEN. bubmuoreka [IOK
Juarpamma pacrpeneiieHus https://m.edsoo.ru/6dc7{f39
7 CyMMa ¥ IPOU3BEICHHE CITyYaliHBIX bubnuotexa [JOK
BEJINYUH https://m.edsoo.ru/51b7ed5f
)% CyMMa ¥ IPOU3BEICHHUE CITyYalHBIX bubnmoreka [JOK

BCJIMYHUH

https://m.edsoo.ru/c2757cc3




29 [Ipumepsl pactipesiesieHuid, B TOM YKCIIE 1 bubnunoreka [JOK
reOMEeTPHUIECKOe U OMHOMHUATBHOE https://m.edsoo.ru/91e08061
30 [Ipumepsl pacpeiesieHnid, B TOM YKCIIe 1 bubnmoreka [JOK
F€OMETPUUYECKOE U OMHOMHAIIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpenue, o6o0IIeHNE U | bubnuoreka [IOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/0f4d3cd7
0 [ToBTOpEeHME, 0000IICHUE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e0la3dc4
33 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpeHue, 06001IeHUE U 1 bubnuorexa [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/1ddca5e0
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
uugposbie
Nen/m Tema ypoka Kontpoabnbie  IpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cucremarusauus 3HaHui. Ciryyaiinbie
1 OITBITEI ¥ BEPOSITHOCTH CIIyJalHBIX Bubmiorexa HOK
1 Bep i https-//m.eds0o.ru/430d330a
coOpITuii. Cepun HE3aBUCUMBIX
HUCIIBITAaHHUI
[ToBTOpenue, 06001ICHNE,
cucremarusauus 3HaHui. Ciryyaiinbie
2 OITBITEI ¥ BEPOSITHOCTH CIIyJalHBIX Bubmiorexa HOK
. P i https://m.edsoo.ru/a573a292
coOpITuii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN
[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui. CiyyaiiHbie
3 OITBITEI ¥ BEPOSITHOCTH CIIyJalHBIX bubmorexa LOK
. P i https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN
[ToBTOpenue, o6odIIEHNE,
cucreMarn3anus 3HaHui. CiyJaiiHble
4 OITBITEI ¥ BEPOSITHOCTH CIyYaiHBIX bubnmorexa LOK
1 Bep i https://m.eds00.ru/32bc29bf
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN
5 IIpuMmepsl MPUMEHEHHSI MATEMATHYECKOTO bubmuoreka [JOK

OKHJaHUS (CTpaxoBaHUE, JOTEpes])

https://m.edsoo.ru/ea27084d




MatemaTtuueckoe O0XNJaHUEC CYMMBI

bu6nmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/0Oadefe9e
Matremaruueckoe 0XH1aHNE
7 FEOMETPUUYECKOTr0 M1 OMHOMHAILHOTO bubmmorexa LIOK
p . https://m.edsoo.ru/20de2fc2
pacnpezeneHuit
Marematuueckoe 0>XKuIaHNe
8 TEOMETPHYECKOTO M OMHOMHAIILHOTO bubmmorexa [IOK
p . https://m.edsoo.ru/17b0e769
pacnpezeneHuit
9 Jucnepcus U CTaHJapTHOE OTKIOHEHNE bubmmorexa [IOK
P Hap https://m.edsoo.ru/bcc67f76
10 Jucnepcusi U cTaHJapTHOE OTKJIOHEHUE bubmorexa LIOK
P Hap https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoMeTpudYecKoro u bubmmoreka [JOK
OMHOMHAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
2 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM bubmuoteka [IOK
AJIIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/a53cd884
13 3akoH OonpIIMX yuceln. BeiOopouHbIii bubmmnoreka HOK
METOJI UCCIIEJOBaHUH https://m.edsoo.ru/94ddc34a
14 3akoH 60abIuX yncen. BeiOopouHbIit bubmuoreka [IOK
METOJ UCCIIEJOBAaHUN https://m.edsoo.ru/cf23b369
s [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM bubmuoteka [IOK
AJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/6¢1d11a6
bubnunorexa LIOK
16 HtoroBast KOHTpoJibHAs paboTa
TOroBas KOHTPOILHAA PAbOT https://m.edsoo.ru/7e379f8f
[Ipumepbl HEPEPHIBHBIX CITYYaiHBIX
17 Benn4nH. OyHKIUS IIOTHOCTH bubmuorexa [IOK

pacnpenenenusi. PaBHomepHoe
pacnpenesieHle u ero CBOMcTBa

https://m.edsoo.ru/9f5b423d




[Tprmepsl HEMPEPHIBHBIX CIIyYalHBIX
Benn4YuH. OyHKIMS TUIOTHOCTH

bu6nmmoreka [IOK

18
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/blc2712e
pacrpeeNIeHUE U €ro CBOMCTBA
3anauu, IPUBOIALINE K HOPMATILHOMY
19 pacnpe;[eneHmo OyYHKIUS IJIOTHOCTH U bubmorexa HOK
. Y https://m.edso0o.ru/97¢19f59
CBOICTBA HOPMAJILHOTO PaCIPEICIICHUS
20 [TpakTideckast paboTa ¢ UCIIOJIb30BAHUEM bubmmoreka [JOK
3JICKTPOHHBIX TAOJIUII https://m.edsoo.ru/1f1f9ad9
[ToBTOpeHnue, 0600IICHNE U
. bubnuorexa [JOK
21 cucreMaru3alus 3HaHui. OnucarenbHas
https://m.edsoo.ru/72953f4c
CTaTHCTHKA
[ToBTOpeHue, 0600IMICHNE U
. bubnuoreka [{OK
22 cucreMaru3alus 3HaHui. OnucarenbHas
https://m.edsoo.ru/b699ad0c
CTaTHCTHKA
[ToBTOpeHue, 06001IeHUE U
23 cucreMaTtu3anus 3HaHui. OTbITHI C bubnnorexa [JOK
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSIMH
[ToBTOpenue, 06001IeHUE U
24 cucreMaTtu3anus 3HaHui. OTbITHI C bubnnorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSIMH
[ToBTOpeHnue, 0600IIEeHNE U
cUcTeMaTu3alus 3HaHui. Beraucienne
)5 BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHUEM bubmuorexa [IOK

dbopMy1 u rpadUIECKIX METOJIOB
(koopauHaTHAs NpsAMas, 1epeBo,
nuarpamma Jusepa)

https://m.edsoo.ru/272910f5




26

IToBTOpEeHME, 0000IICHUE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEW COOBITHI ¢ MPUMEHEHUEM
dbopMyI u TpadUIECKIX METOIOB
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

bu6nmmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopMyI1 U TpadUIECKIX METOIOB
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditniepa)

bubnunoreka LIOK
https://m.edsoo.ru/5964277

28

[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM
dbopMyn u rpaduIECcKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
quarpamma Oiliepa)

bubnunoreka LIOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpenue, o6obIIEHNE 1
cucremarusanus 3HaHui. CiryyaiiHble
BEJIMYMHBI U paclpeaeeHus

bu6mmoteka IIOK
https://m.edsoo.ru/00b2efb3

30

31

[ToBTOpenue, o6odIIEHNE 1
cucreMarn3anus 3HaHui. CiydaiiHble
BEJIMUMHBI U pacrpeeseHus

[ToBTOpeHnue, 0600IeHNE U
cucTeMaTH3alus 3HaHUi.
MaremaTtnueckoe 0XKMIaHUE CITy9aliHON
BEJTMYMHBI

bu6nunorexa LIOK
https://m.edsoo.ru/1cc2df8f

bubnunorexa LIOK
https://m.edsoo.ru/acal298c




IToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

32 1
MaremaTnueckoe 0XKHUAaHUE CIIy4aiiHON

bu6nmmoreka [IOK
https://m.edsoo.ru/640a8ebf

BCJINYMHBI
bu6nmmoreka [IOK
33 Hrorosas KoHTpoOJIbHAS paboTa 1 hitps://m.edsoo.ru/0fd6d597
34 [ToBTOpEeHME, 0000IICHUE U | bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.eds0o.ru/5006273e
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 Yurtath ¥ CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATUAMHU: CpeAHee apudmeruyeckoe, MeaHuaHa,
6.2 HauOoJblllee, HAaUMEHbIIEE 3HAUYEHUE, pa3Max MacCHUBa YHCIOBBIX
JTAaHHBIX
OnepupoBaTb MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) H
ciydaiiHoe coOBITHE, DIIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIM MCXON)
6.3 CIIy4alHOTO  OIbITa; HAXOAUThb BEPOSTHOCTH B  ONBITax C
PaBHOBO3MOYHBIMU CIy4allHBIMU COOBITHSIMHU, HAXOJIUTh U CPABHUBATh
BEPOSITHOCTH COOBITUI B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxonute u GopMynupoBaTh COOBITHS: MEepecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITHI, COOBITHE, NMPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO;
. NOJb30BaThCA  AMarpamMmamMu  Oinepa U (GOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH pEIICHNUH 3a]a4
OnepupoBaTh TOHSATUSMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C IMOMOIIBIO MPaBUIa YMHOXKEHHUS, C
MOMOUIBIO A€PEeBa CIYYaHOTO OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIeHUH 3a1a4
OnepupoBaTb MOHATUSAMH: MCIBITAHUE, HE3ABHUCUMBIE HCIIBITAHMS,
. cepus UCHBITAaHUH, yClleX U Hey/laya; HaXOIUTh BEPOSITHOCTH COOBITHUM
' B CEpPUM HE3aBHCHMBIX HCIBITAHUN /10 TEPBOTO YCIEXa, HaXOIUTh
BEPOATHOCTH COOBITHI B ceprH UcTibITaHUN bepHyiu
63 OnepupoBaTb MNOHATUSAMH: CIy4aiHas BEJIWYMHA, paclpeseleHue

BEPOATHOCTEN, AUarpaMma pacripeaesieHus




11 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10
. pacnpeesieHUI0 WK ¢ TOMOUIbIO AUarpaMm
OnepupoBaTh MOHITHEM MAaTEMaTHYECKOTO OXKUIAHHS, MPUBOIUTH
- IpUMEpbl  TOTO, KaK TMPUMEHSETCS MaTeMaTHYECKOe OXHIaHHE
' CIIy4aifHOH BENIMYUHBI, HAXOAWTh MaTEMaTHYECKOE OXHUJAHHUE IIO0
JTAHHOMY paclpeeIeHUI0
5.3 Nmetsb npeacraBieHue o 3aK0HE OOJBIITUX YHCET
54 Hmets npeacraBiaeHue 0 HOPMaJIbHOM PaCIpEACIICHAN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenue nAaHHBIX C MOMOWIBIO Ta0au W auarpamMm. CpenHee
6.1 apupMeTHuecKkoe, MeAMaHa, HauOoJplllee M HAaUMEHbIEe 3HAYEHUs, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIIOBBIX HAOOPOB
CrnyualiHble SKCIIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHSA. DJeMEHTapHbIE
coObITUs (Mcxozbl). BeposTHOCTh ciydailHOro coObiTHsa. bau3ocTe 4acToThl U
6.2 BEPOSTHOCTH COOBITHIA. ClTydaifHBIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObiTusiMH.  BepostHocTH  COOBITMII B OmBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTapPHBIMU COOBITUSMU
63 Onepauuy Hajx COOBITUSMHU: TEpecedeHHue, OObEeIUHEHHE, MPOTUBOMOIOKHBIE
' coObITus. [Inarpammsel Diinepa. Popmyra CII0KEHUS BEPOSITHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBO  Clly4aiHOIro
' sKcriepuMenTa. Gopmysia MoJHOM BepoaTHOCTU. HezaBucumeblie cOObITHS
6.5 KomOunatopHoe mnpaBumino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona
bunapHbIli ciydaliHbIil ONBIT (MCHBITAaHUE), ycrex M Heynaya. HesaBucumbie
6.6 ucnelTanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 nepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHU bepHyum
Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Hwnarpamma
6.7 pacupenenenusd. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMHUAIBbHOE
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 Teopus BeposATHOCTEN U CTATUCTHKA




5.1

52

YucrioBble XapaKTEPUCTUKU CIIYYalHBIX BEJIUYMH: MATEMAaTHYECKOE OXKUIAHUE,
JIACTIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE. [[pUMepbl IPUMEHEHUSI MATEMAaTUYECKOTO
0’KMJIaHMSI, B TOM YHKCJE B 3a7a4ax U3 MOBCEAHEBHOM >XM3HU. MartemaTudeckoe
OXKHJaHUEe OMHAPHOW CITyd4ailHOW BEMMUYMHBI. MaTeMaTH4ecKoe OXKHUIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTnuecKoe 0°)KMIaHUE U AUCTIEPCHS T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeIeHHH

3akoH OOJBIIMX YKCET U €ro poJib B HAayKe, Mpupojae U obmecTtBe. Boibopounbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Tpumepbl HempepbIBHBIX  ClAy4alHbBIX BenuuuH. [loHATHE O MIOTHOCTH
pacnpeneneHus. 3aja4un, IPUBOAAIINE K HOPMAJIILHOMY pacnpeneneHuto. [lonsatue

O HOpMAJIbHOM pPacCIpCaCiICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenne MmerogamMu J0Ka3aTenbCcTB, alrOPUTMAMM pPELICHMs 3ajad;
yMeHue (GopMyJIMpOBaTh M ONEPUPOBATh IOHATUSAMU: OIpEJeJICHUE,
aKCUOMa, Teopema, CIIEJCTBHUE, CBOICTBO, IMpPHU3HAK, JOKa3aTeibCTBO,
pPaBHOCHJIbHBIE (POPMYJIMPOBKH; IPUMEHSATh UX; yMeHHE (HOpMYIHPOBAThH
o0paTHOE M NPOTHUBOIIOJIOKHOE YTBEPXKJEHUE, NMPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJl MAaTeMaTU4YeCKOW HWHAYKLUU;
IIPOBOAMTH JOKa3aTeNIbHbIE PACCYK/IEHUS IIPU PELICHUH 3314, OLIEHUBATh
JIOTUYECKYI0 TPaBUWIBHOCTh  PACCY)KJIEHUH; YMEHHE OIEpUPOBATH
HOHATUSIMH: MHOXECTBO, MOAMHOXKECTBO, OIEpalMM HaJl MHOKECTBAMU;
YMEHUE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar i
OINUCAHMsI PEeAIbHBIX MPOLIECCOB U SIBICHUHN U MPU PEIIEHUH 33134, B TOM
qucie U3 APYrux yuyeOHbIX MPeAMETOB; YMEHUE ONEePUPOBATh MOHATHIMU:
rpad, cBsi3HBIN Tpad, AepeBoO, UK, rpad Ha ITTIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONUCBIBATH rpadbl pa3InYHBIMU CIIOCOOAMU; UCIIOJIb30BATh Tpadbl Npu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HATYpaJbHOE YHUCIIO, LIEJIOE YHCIIO,
CTENEHb C LIEJBIM I10Ka3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM MOKAa3aTeJIeM, CTETIEHb C JEMCTBUTEIbHBIM [TOKA3aTEJIeM,
jgorapudm 4YMciaa, CUHYC, KOCHHYC W TaHI'€HC IPOM3BOJIBHOIO YHCIA,
OCTaTOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATYpaJIbHBIX, LENbIX, PAlHOHAIbHBIX, JEHCTBUTEIbHBIX
YHCeIT; yMEHUE UCTIONIb30BaTh MPU3HAKH AETUMOCTH, HAMMEHBIIUH 00IIHi
JenuTeNh M HauMEeHbllee ofIee KpaTHoe, anroput™ EBkiuna npu
pELIEHNN 3a7a4; 3HAKOMCTBO € PA3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMAMHU
CUHCJICHUS; YMEHUE BBINOJIHATH BEIYUCICHHE 3HAUYSCHHUI U TpeoOpa3zoBaHus
BBIPQKEHUI CO cTenmeHsMU U Jorapupmamu, rpeodpa3zoBaHus TPOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; YMEHHE  OIEepUpOBaTh  IMOHSITHUSIMHU:
MOCJIeI0BATENbHOCTh, apudMeTndeckas MpOrpeccusi, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YObIBaroIlas TIeoMeTpHUYecKas MpOorpeccus;
YMEHHUE 337aBaTh IOCIEN0BAaTEIbHOCTH, B TOM YHCIE C MOMOILBIO
PEKYPPEHTHBIX (pOpMYIT; yMEHHUE ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeEHT
KOMIUIEKCHOTO ~ 4Hcha, (QopMa  3amucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUTOHOMETpUYecKas W anreOpanyeckas); YMeETb
HIPOU3BOUTh apuU(METHUYECKHE [EHCTBHUS C KOMIIJIEKCHBIMH YHCIIaMU;




MPUBOAUTH IPUMEPHI UCIOIB30BaHUSI KOMILIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuua 2x2 u  3X3, omnpeneiauTedb  MaTpHIIbl,
Tr€OMETPUUYECKUIA CMBICI ONPEIACITUTEIIS

YMeHue onepupoBaTh IOHATHUAMM: PAlUOHAIBHBIC, HUPPALMOHAIBHEIE,
NOKa3aTebHbIC, CTEMECHHBIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUYECKHE
YpPaBHEHUsT U HEPABEHCTBA, MX CHUCTEMBl, YMEHHUE OIEepUpOBaTh
HOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpPaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PAaBHOCUIIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CHCTEM; YMEHHE pellaTb YPAaBHECHMS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB; pEIIATh
YpAaBHEHUs, HEPABEHCTBA M CUCTEMBbl C MapaMeTpoM; INPHUMEHSITh
YPAaBHEHUsI, HEPABEHCTBA, UX CHCTEMbI I PEIICHUS MaTeMaTH4YECKUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMM: (QYHKIUS, YETHOCTh (DYyHKIMH,
HEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIHMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIWW, HauOoblIee U HaUMEHbIIee 3HAYCHUS
(GyHKINU HAa TPOMEKYTKE, HeTpephIBHASL (DYHKIIMSA, aCUMIITOTHI Tpaduka
¢byHKIMU, TIepBas M BTOpas MPOHW3BOJIHAS (YHKIMU, TEOMETPUUCCKUN U
(¢u3nYecKuii CMBICI TPOU3BOJHOM, MEpPBOOOpa3Has, OMPEACIEHHBIN
UHTETpajl; yMEHHE HaXOJIUTh ACHUMIITOTHI Tpaduka (yHKIHH; YMEHHE
BBIYUCIIATh  IPOU3BOJHBIE CYMMBI, IIPOU3BEACHHUSA, YAaCTHOIO W
KOMIO3ULUN (DYHKIMHA, HaXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
GyHKLIMU; YMEHHME HaXOJIUTh IMPOU3BOJAHBIE AJIEMEHTApHBIX (YHKLUH;
YMEHHE MHCII0JIb30BaTh IPOU3BOAHYIO JUISI HCCIIEAOBAaHUS (YHKIUH,
HaXOJUTh HaumOOJbIINE M HAUMEHbIINE 3HaueHus (QYHKIUI; CTPOUTH
rpaykd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCKOIro
aHaJau3a; IPUMEHATH NPOU3BOAHYIO JUISI HAXOXKICHHS HAWIIydIlIEro
peuieHuss B IPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX U
¢bu3nUecKrx 3agavax; HaXOAUTh IJIOMIATN U 00BEMBI (PUTYP C TTOMOIIBIO
UHTErpajla; NMPUBOJUTH IMPUMEPBl MATEMATUYECKOTO MOJCIMPOBAHUSA C
noMoIIbI0 AU(depeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIUU, 0OpaTHAsS PYHKIIHS,
KOMIO3UIMS (QYHKIMM, JUHeWHas (yHKUuUS, KBajpaTudHas (QyHKIH,
paunoHanbHass (QYHKIUS, cTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
¢byHK1MU, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIIMM, MOKa3aTeldbHas U
jgorapupmuueckass (yHKIMH; YMEHHE CTPOUTh TIpadUKd H3Y4YEHHBIX
GyHKUMH,  BBIIOJHATH  NpeoOpazoBaHust — rpaduKoB  (DYHKIIMIA,
UCTIONIB30BaTh TPadUKH I U3YUEHUS TPOIECCOB M 3aBUCHMOCTEH, TIpH
pelIeHUH 3a7ad M3 JPYyrux y4deOHBIX NPEeIMETOBU 3a/ad U3 PealbHOM
KM3HM; BBIpakaTb (OpMyJIaMH 3aBUCUMOCTH MEXAY BEIMYUMHAMU;
HCIIOJIh30BaTh CBOMCTBA W rpaduku HYHKIHH IS PEIIeHUs ypaBHCHHH,
HEpaBEHCTB M 3ajJlad C IMapaMmeTpaMiy; H300paxarbh Ha KOOPJMHATHOU
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a7aydl Pa3HbIX THUMOB (B TOM 4YHCIE Ha
HPOLEHTHI, JOJIM M YacTH, Ha JBM)KEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/la4i U3 00JIACTH YNpaBJIEHUS JUYHBIMU M CEMEUHBIMU
(GuHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJayM, HCCICAOBATH IIOJIYYEHHOE PEIICHUE U
OLICHUBATh IPABJIONOAOOHOCT PE3YJIbTAaTOB; yMEHHE MOJAEIHPOBAThH
pealbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAXKCHMS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJ1a4M, UCCIIEA0BATh
IIOCTPOEHHbIE MOJAEIM C  HCIOJIb30BAaHHEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(pMeTHIecKoe, MeauaHa,
HauOoJiblliee U HAUMEHbIIIEE 3HAYCHHS, pa3Max, TUCIIEPCHUsl, CTaHIaPTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE W3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOopMaIrio, IPEICTaBICHHYIO B Ta0IUIaX, HA [UarpaMmax, rpadukax,
OTpaKaroIly0 CBOMCTBA pealbHBIX MPOIECCOB U SBIICHUHN; MPEICTABIATD
uH(pOpMAalLIMI0O C TOMOINBIO TaOJaWI] W JAMarpaMM; HCCIeA0BaTh
CTAaTHCTUYECKUE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM TrpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; Tpa)UuecKu UCCIEA0BATh COBMECTHBIE
HAOIIO/IEHUS C TIOMOIIBIO JUarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHSAMHU: CIIYYalHBIA ONBIT WU Clly4alHOeE
cOOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BaHWEM TpadUYecKUX METOJIOB; MPHUMEHATH
GbOopMyIbI CIOXKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, (OpMyNy MOTHON
BepoATHOCTH, (hopmyny beprymnu, komOuHaTOpHBIE (HAaKTHI U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU: CIIy4alHasi BEJIWYWHA, pPACIPEICICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMIAHWE, IUCIEPCHS W CTAHJAPTHOE OTKJIOHEHUE
CIy4yallHOW BENWYWHBI, (QYHKIUM PACTPENCTICHUS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIBHOI0 1 HOPMAJILHOTO PACIIPEAECIEHNN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACIICHUN I PELICHUS 3a1aY;
3HAKOMCTBO C TIOHATHUSIMU: 3aKOH OOJBIINX YUCEI, METOIBI BHIOOPOUYHBIX
WCCIIEIOBAHUM; YMEHUE NPUBOAUTH IPUMEPHI IPOSBICHUSA 3aKOHA
OONBITUX YHCENT B TPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX;, YMEHUE
ONEpPUPOBATH MOHATUSIMU: COYETAHHE, MEPECTAHOBKA, YHCIO COUYECTAHUH,
YUCIO  TIEPECTaHOBOK; OwHOM  HploTOHA; yMeHHE  TNPUMEHSTH
KOMOWHATOpHBIC (DaKThl U PACCYKACHUS I PEIICHUS 3a7a4; OllEHUBATh
BEPOATHOCTH PEANbHBIX COOBITUI; COCTABIISITH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pe3yJIbTaT

YMeHue omnepupoBaThb NOHATUSMH: TOYKA, MOpsMas, IUJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JTyY, BEJIMYHUHA YIJIa, IUIOCKUH YIroJ, IByrpaHHbIN
YroJ, TPEXTPaHHBIM yroJl, CKPEIMBAIOIIUECS TIPSIMbIE, IAPAJUIEIbBHOCTD U
NEePHEHANKYISIPHOCTh TMPSMBIX M TUIOCKOCTEH, YroJl MEXIy MHpsIMBIMH,
YroJa MEeXIy MNOpsSMOM U IJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH,
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pacCTodHue OT TOYKU OO IINIOCKOCTH, PACCTOAHUC MCKAY IMIPAMbIMHU,
pacCToOAHNUE MEXKAY IMIIOCKOCTAMH, YMCHHUEC HCIIOJB30BaTh IIPH PCIICHHUU
3aga4 U3Yy4YCHHbBIC (baKTBI U TCOPEMBI IINTAHUMCETPHUHU, YMCHHUE OLICHHUBATH
pa3sMeEPbL 00BEKTOB OKpyXKamimero Mupa, CTpOUTb MATECMATHYCCKUC
MOACIN C IIOMOMIBIO TI'€OMECTPHYCCKUX MMOHATHHA H BCJIIMYMH, PCIIAaThb
CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (QUIYpBI, 00BEM (UTYPBI,
MHOT'OIPAHHUK, NPAaBUJIbHBIA MHOI'OTPAaHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, Mapaijenenurnes, MOpu3Ma, nupampaa, ¢urypa U MHOBEPXHOCTH
BpallleHus, IWIMHIpP, KOHYyC, map, cdepa, miouanb chepsl, IUIOMIAIb
MOBEPXHOCTH MMUPAMUABI, TPU3MBI, KOHYyCa, IWIMHApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajuleJienuea, NUPaMUIbl, HPU3MBL, LWIMHIpA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca M LMJIMHJIpA,
[apajuleJibHblE OCHM WM OCHOBAaHUIO, CEUYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTPaHHHKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpBI U MOBEPXHOCTHU
BpalICHUs], UX CEYEHUs, B TOM YHUCIIE C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTH CBOICTBA F€OMETPHUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMynupoBaTh OMpeesieHUs U3y4aeMbIX (GUTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX W MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATHHIIN
OmnpoBepraTh MX; YMEHHE MPOBOJIUTH KiIaccupuKanuioo ¢uryp 1o
pa3IMyYHbIM TPU3HAKAM, BBIIIOJHATH HEOOXOJMMBIE JIOTIOJHUTENbHBIE
MIOCTPOCHUS
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VYMmeHue onepupoBaTb MOHATHSAMHM: JIBUJKEHHE B  IIPOCTPAHCTBE,
NapajuleJIbHBIM MEepeHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHUE M0A00Ms, NON00HBIE (UTYpBI; yMEHUE
pacro3HaBaTh paBHbIE U MOJ0OHBIE (UTYPHI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh FT€OMETPUUECKUE OTHOLIEHUS ITPU
peLIeHUH 3a/la4; HAXOJUTh TeOMETPUYECKHE BEIMYUHBI (JJIMHA, Yrod,
II0IIab, 00bEM) MPU PEIICHUH 337124 U3 IPYTUX Y4EOHBIX MPEIMETOB U
U3 pEaJbHOM >KU3HM; YMEHME BBIUMCIISITH I'€OMETPUUYECKUE BEINYMHBI
(MHa, yroJ, moWaab, O0BEM, IJIOUIA]b IOBEPXHOCTH), HCIOIb3Ys
U3Yy4YeHHbIEe (POPMYJIBl U METOJbI, B TOM YHCIIE: IUIOUIa/lb MMOBEPXHOCTU
MUPaMUJIbI, TIPU3MBI, KOHYCa, HWIMHApPA, TUIomaas cheprl; 00bEM Kyda,
MPsIMOYTOJIBHOTO TMapajulefienunena, MUPaMUIbl, TPU3MBL, HWIMHIpPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATUSIMHU: MPSMOYTOJIbHAsI CHCTeMa KOOpJUHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPJIMHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha 4YHCIIO, DPA3JIOKEHHE BEKTopa Mo Oas3ucy,
CKaJsIpHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YIOd MEXAY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METO.
JUTSI PEIIICHUS] TEOMETPHUECKUX 33]1a4 ¥ 33]1a4 IPYTUX yIEOHBIX TIPEIMETOB
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YMeHnue BRIOUPATh MOIXOSIINA METO IJIsl pEIICHHUSI 3a/1a4H; TOHUMaHHE
3HAYUMOCTH MAaTEMATHKU B H3YYCHHHM TPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJICHUIN; YMEHHE pacro3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE MMPUBOAUTH IPUMEPHI MaTEMaTHUECKHUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

Kon
1 Hucna u BIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCEeT
12 Panmonaneupie  ymcna. OOBIKHOBEHHBIE | JECATHYHBIC JpOOH, TIPOIEHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmernueckuii KopeHb HaTypalbHOW creneHH. JleiicTBusa ¢ apudmeTnyeckuMu
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenens ¢ nensiM nokaszateneM. CTeneHb ¢ pallMOHAIbHBIM Moka3aTesneM. CBOMCTBa
' CTEIEeHH
L5 CuHyCc, KOCHHYC M TAaHI€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 = Jlorapudm uncna. JleciTHuHbIC M HATYpaJIbHBIE JIOTAPU(MBI
JleiicTBuTenbHbIC yncna. ApudMeTHUIECKHE OTIepaIlui C JCHCTBUTENbHBIMU YHCIAMHU.
1.7 = Tlpubnu>x€HHbIC BHIYUCICHHUS, IPABUJIa OKPYTIICHUS, TPUKHUIKA U OIICHKA pe3yIbTaTa
BBIYMCIICHU I
1.8 | IIpeobpazoBaHue BbIpaKEHUIM
1.9 | KowmmiekcHbie uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1  llensie u APoOHO-pallMOHATIEHBIE YPABHEHUS
2.2 | HUppamnmonaibHble ypaBHEHHS
2.3  TpuroHomerpuueckue ypaBHEHHUS
2.4  TlokazaTenbHble U JOrapu(PMUUECKUE YPABHEHHS
2.5 | lensie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | UppamnmonaiibHble HEpaBEHCTBA
2.7 = Tloka3zatenbHbIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 | TpuroHoMeTpu4ecKue HepaBEeHCTBA
2.9 | Cucrtembl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TApAMETPAMHU
2.11  Martpuna cuctemMsl JUHEHHBIX ypaBHEHUN. OnpenenuTens MaTPULbI
3 OyHKIUH U TpaPuKH
31 OyHk1usa, crnocodbl 3amanus ¢GyHKuuu. ['paduk ¢GyHkiuu. B3anmuHOo oOpaTHBIE
’ ¢dbyakun. YérHeie u HeuéTHbIe QyHKmH. [lepuoauueckue GyHkunu
30 Ob6nacth ompeneneHuss W MHOXECTBO 3HadeHHM ¢ynkumu. Hymu ¢yaknum.

[IpomexyTku  3HaKkomoctosiHCcTBA.  [IpoMexyTku  MOHOTOHHOCTH  (DyHKLHH.




MakcumymMbl ¥ MHUHUMYMBI (GyHKIMM. HaunOomnblee M HauMeHblee 3HAYECHUE
(GYHKLIMN Ha IPOMEXYTKE

CrenenHast QyHKIIUS ¢ HATYpaJIbHBIM H IIEJBIM MTOKa3zareneM. E€ cBoiicTBau rpaduxk.

33 N .
CBoiicTBa u rpaduk KOpHS n-0i CTENEHN
3.4  Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuuecKas QyHKIUHU, UX CBOMCTBA U rpaduku
16 Touku pa3psiBa. AcuMnTOTHI rpadukoB GhyHKIMH. CBOMCTBA QYHKIINN, HETPEPBIBHBIX
’ Ha OTPE3KE
3.7  IlocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMeTpuueckas nporpeccuu. opmya CiI0XKHBIX MPOIEHTOB
4 Havana maremaTnueckoro anaiansa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHIA
[Ipumenenune MNPOU3BOMHOM K UCCIEAOBAHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 = oakctpeMmyMmbl. HaxoxaeHue HanOONbIIEr0o M HAMMEHBIIETO 3HAa4YeHHs (YHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpa3Has. MuTterpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTB
6.3  KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IlpsAMBIE U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHuk#
7.4  Tena u MOBEpXHOCTH BpalllEHUs
7.5 Koopaunaats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anrebpa v Hayasia MmaTematuueckoro ananuza. 10-11 kmacc. Anumos IILA.,
Komsirun FO.M., TkaueBa M.B. u np. Akunoneproe o6mectBo «M3naTenbcTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET
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