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Pabouast mporpamMmma yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» 0a30BOTO ypOBHS IS
obOyugarommuxcst 10 —11 xmaccoB paspabotana Ha ocHOBe DenepalibHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAApPTa CPEeIHEro O0Iero o0pa3oBaHus, C YIETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISEMBIX K MaTeMaTHYEeCKOMY OOpa3OBaHUIO, W TPATUIMNA POCCUHCKOTO
oOpa3zoBanus. Peanmuzanusi mporpaMMbl 00€CIIEYHBACT OBJIAJCHUE KIIOYCBHIMH KOMIICTCHIIHSIMH,
COCTABIIIIOLIMMH OCHOBY JUIi CaMOPa3BUTHA W HENPEPHIBHOIO OOpa30OBaHMs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO H MTO3HABATEIIBHOTO Pa3BUTHSI TMYHOCTH O0YYaIOLTIXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHblil kKypc «BepoSTHOCTh U CTATHCTHUKA» 0a30BOr0 YPOBHS SBJISETCS MPOJIOJIKEHUEM U
pa3sBUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS OCHOBHOW mkosbel. Kypc
nperHa3HayeH sl GOpMUPOBaHUS Y 00YHAIOIIUXCS CTATUCTUYECKON KYJIBTYPbI M IOHUMAaHUS POJIU
TEOPHH BEPOSATHOCTEH KaK MaTEeMaTH4YEeCKOTO MHCTPYMEHTA JUIS M3YYEHUS CIy4alHBIX COOBITHIA,
BEJIMYMH U mporeccoB. [Ipu u3yueHun Kypca odoramarorcs npeICTaBIeHHs y9aluxcs 0 MEeTo1ax
UCCJIEIOBaHMSI HM3MEHYMBOIO MHpa, pa3BUBAETCA IIOHUMAHUE 3HAYMMOCTH U  OOLIHOCTHU
MaTE€MaTUYeCKUX METOJIOB IO3HaHUs KakK HEOThEMJIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PECHMUS.

CogaeprxkaHue Kypca HalpaBJICHO HA 3aKPEIJICHUE 3HAaHUH, OJIyYEHHBIX IIPU U3YYEHUH Kypca
OCHOBHOM ILIKOJIBI M HA Pa3BUTHE IPEACTABICHUN O CIyYalHbIX BEIMYMHAX U B3aHUMOCBS3AX MEKIY
HUMH Ha BaKHBIX IPUMEPAX, CEOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cootBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType ydeOHOro kypca «BepodTHOCTb U
CTaTHCTHUKA» CpelHeHd IIKOIbl Ha 0a30BOM YpPOBHE BBIJAEICHBI CJEIYIONIME OCHOBHBIC
conepxkarenbHble TUHAH: «CiydaifHble COOBITHS B BEPOATHOCTHY, «CITydailHbIe BETMYUHBI U 3aKOH
OOJIBIINX YHCEI.

Baxnyto uacTh Kypca 3aHUMaeT H3y4EHHE I€OMETPUYECKOro M OMHOMMAIBHOTO
pacnpeneneHuii ¥ 3HaKOMCTBO € UX HENPEPHIBHBIMU aHAJIOraMU — I0Ka3aTeJIbHBIM U HOPMAJIbHBIM
pacrpeneeHusIMU.

Conepxxanne nuHMM «CiyyailHble COOBITMSL M BEPOSATHOCTH» CIY)KUT OCHOBOHM ISt
(dbopMHUpPOBaHUS TIPEACTABICHUM O PACIIPEACIICHUH BEPOSITHOCTEH MEXy 3HAUCHUSIMHU CIy4alHBIX
BEJIMYMH, a TAKXKE 3Ta JIMHUSA HeoOXoAMMa Kak 0a3a A HM3y4EeHHs 3aKOHA OOJBIIMX YHCEN —
(GyHIaMEeHTaJIbHOTO 3aKOHA, IEHCTBYIOIIEr0 B IPUPOJIE U OOIIECTBE U UMEIOIIEr0 MaTEMAaTUYECKYIO
dopmanuzanuio. CaMm 3akoH OOJBIIMX YHCEN TMpejylaraeTcss B O3HAKOMUTENBbHOW (opMme c
MUHUMAaJIbHBIM UCIOJIb30BaHHEM MaTeMaTH4ECKOro (hopManusma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIy4alHBIMH BEJIWYMHAMM, aKLIEHTUPYIOT BHUMaHUE
IIKOJIbHUKOB Ha ONUMCAaHUM M U3YYEHUU CIIYYalHBIX SIBJICHUN C MIOMOIIBIO HETIPEPHIBHBIX (DYHKIU.
OCHOBHOE BHMMAaHME YJIENSETCA MOKAa3aTeIIbHOMY M HOPMAJIBHOMY pACHpENEICHUSAM, IIPH 3TOM
IpeJnoiaraeTcs 0O3HaKOMUTEIbHOE N3yUeHUE MaTepralia 0e3 10Ka3aTebCTB IPUMEHSIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3ydenune kypca «BeposTHOCTb U CTaTUCTHKa» HAa 0230BOM YPOBHE OTBOAUTCS 1 4ac B HEAEIIO
B TEUCHHE KaXJI0T0 rojia 00ydeHusi, Bcero 68 yueOHbIX 4acoB.



10 KUIIACC

[IpencraBieHne NaHHBIX C [OMOIIBbIO TaOmuu M auarpamMMm. CpenHee apu@MeTHyeckoe,
MenuaHa, HauOoJplIee U HaMMEHbIIee 3HAYCHHS, Pa3Max, JUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
YHCIJIOBBIX HAOOPOB.

CrnyyaiiHple SKCIIEPUMEHTHI (OTBITBI) U CIydalHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTh ciyyaiiHOro coObITHs. Biau30cTh 4acTOTBl W BEPOSTHOCTH COOBITHH.
CrnyvaiiHbple OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITHSMH. BeposTHOCTH cOOBITHI B
OIBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITHUSAMHU.

Onepanuu HaJI COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIOJIOXKHBIE COOBITHS.
Huarpammbl Ditnepa. @opmyna CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. Y MHOKEHHME BEPOATHOCTEH. JlepeBO CIydallHOIO JKCIIEPUMEHTA.
®dopmyiia noiaHo# BeposaTHOocTH. HezaBucumbie cOOBITHSL.

KomOunatopHoe mpaBuio ymHoxeHus. llepecranoBku u ¢akropuan. Uucino coueTaHuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

buHapHbIll ciyyaliHbI OIBIT (MCIIBITaHME), ycleX U HeyAada. He3aBucUMBIE HCIIBITAHUS.
Cepus HE3aBUCUMBIX UCIIBITAHUH 210 NIepBOro ycnexa. Cepus HE3aBUCUMBIX UCIBITaHUN bepHymu.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTeil. Jluarpamma pacnpenenenus. [Ipumepsl
pacripesiesieHuil, B TOM 4HCIIe, TeOMETpUYECKoe 1 OMHOMHUAIIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTUKU CIy4alHBIX BEJIUYMH: MAaTEMAaTUYECKOE OKUAAHUE, TUCIIEPCUS U
CTaHJApPTHOE OTKJIOHEHHWE. [IpuMepbl nNpUMEHEHUsT MaTeMaTHYECKOro OKUIAHUSA, B TOM YHUCIIE B
3ajjayax M3 MOBCEJHEBHOH KM3HU. MaTeMaTuieckoe OXuJaHue OMHApHOH ciy4aiiHON BEIMYUHBI.
MaremMaTnueckoe OKHUJAHHE CYMMBI CIy4alHBIX BEJIMYMH. MareMaTudeckoe OKHJIAaHHE U
JMCTIEPCHS TEOMETPUUECKOr0 1 OMHOMUAIBHOTO paclpe/ieleHu .

3akoH OOJBIIMX YMCENT M €ro pojb B Hayke, mpHuponae U obmectBe. BoiOOpouHBI MeTOn
UCCIIEI0OBAHUM.

[IpuMepsl HENpPEpBIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHpenesieHuUs.
3aa4u, IpUBOIALINE K HOPMAJILHOMY pacrpeaencHuto. [IonsaTre o HopMaabHOM paclpeeICHUN.



JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yJabTaTbl OCBOEHHUS IMPOrpaMMbl ydyeOHOro mnpeamera «MarTemaTuka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BociuTaHue:

Cc(OPMHPOBAHHOCTBIO  TPAXJAHCKOW  TMO3WIMHM  OOydYarolmerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJI€HAa POCCHMCKOro oOlIecTBa, NPEACTABICHHEM O MaTeMaTHYeCKMX OCHOBAax
(YHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBICHUHN, IPOLIEAYP TPAKIAHCKOTO 00IecTBa (BIOOPHI,
OIIPOCHI U 1Ip.), YMEHHEM B3aUMOJIEHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUHU C MX
(GYHKUIMSAMHI ¥ HA3HAUCHUEM.

ITaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUICKON T'pa)XTaHCKOW MJCHTUYHOCTH, YBOKEHHS K MPOILIOMY H
HACTOALIEMY POCCHUHCKON MaTeMAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHHUSAM POCCHHUCKHX
MAaTE€MaTUKOB M POCCHUMCKOM MaTEMaTUYECKOM IIKOJIBI, K MCIOJb30BaHUIO ITHUX JOCTHKCHHU B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH  poccuiickoro Hapoja, c(hHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsSI, ITUUYECKOIO IOBEJEHUS, CBS3aHHOIO C IMPAKTUYECKUM IMPUMEHEHHEM
JOCTHKEHUN HAyKu M JEATEIbHOCTBIO YUYEHOrO; OCO3HAaHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIFOUAsl ICTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PELICHUH, PACCYX AECHUH; BOCIPUMMYHMBOCTHIO K MaTeMaTHUYECKHM aclleKTaM
Pa3IUYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHUS IPUMEHATh MaTEMaTUYECKUE 3HAHUSI B UHTEpEcax 3/10pOBOTO U
6e3omacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO (3/I0pOBOE MHUTAHUE,
cOanaHCUPOBAHHBIN PEKUM 3aHATHH U OT/IbIXa, peryigpHas (pu3ndeckast akTUBHOCTH); (PU3HMUECKOTO
COBEPUICHCTBOBAHHUS, IPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPY/LY, OCO3HAHUEM LIEHHOCTH TPY10JIF00MS; MHTEPECOM K pa3InYHbIM chepam
npo(hecCHOHANBHON /1E€ATEIbHOCTH, CBA3aHHBIM C MAaTEMaTHUKON U €€ MPHIOKEHHUSIMH, YMEHUEM
CoBepIIaTh OCO3HAHHBIN BBIOOp Oynymiell mpodeccun M peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTEMaTHUYECKOMY 00Opa30BaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEH JKM3HM; TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PELICHMM NPAKTUYECKUX 3a/1ad
MaTeMaTU4eCKO HalpaBIeHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYphl, TOHMMAHUEM BIUSHUS COIHAJIBHO-
HPKOHOMHYECKUX IPOLECCOB HAa COCTOSHUE MPHUPOJHONM U COLMAIBHON Cpelbl, OCO3HAHUEM
rJ100abHOTO XapakTepa 3KOJIOTUYECKUX MpobieM; OpUeHTaluell Ha MPUMEHEHNe MaTeMaTHYeCKUX
3HAHUH Ui pelIeHus 3a/au B 00JacT OKpYXKarolled cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB M OLIEHKU
UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYKAOILEN CPeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ M 0OIIIeCTBEHHON MPAaKTUKH, TOHUMaHUEM MaTeMaTHUECKOW HayKH Kak cepbl 4YeT0BEYECKOM
JeSITEIbHOCTH, 3TAIOB €€ pa3BUTHS U 3HAUUMOCTH JJIs1 pa3BUTHS LIMBUIIN3ALIMN; OBJIQJICHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpEIACTBOM II0O3HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS IPOTrpaMMbl ydeOHOro mpeameTra «MaremaTukay
XapaKkTepU3yTCs OBJIAICHUEM YHUBEPCATbHBIMU nO3HABAM EITbHBIMU Oeticmsusamiu,
VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU — OCUCBUAMU, — YHUBEPCAIbHbIMU  PecySAMUBHbIMU
oeticmsusmu.

1) Vuusepcanvuvie noznasamenwvhuvle Oeticmsus, odecneuusarom popmuposarue 6A308bix
KOCHUMUBHBIX NPOYecco8 00yuanowuxcs (oceoenue Memooo8 NO3HAHUS OKPYICAIOUe20 Mupd,
npuMeHeHue 102U4eCcKUX, UCCIe008ameNbCKux onepayuil, ymeHuil pabomams ¢ un@opmayueti).

ba3oBble Joruueckue aAeMcTBHUA:

® BBLIABISTh U XapaKTEPU30BATH CYIIECTBEHHbIE MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTHI, OTHONICHUW MEXIy TMOHSATUSAMHU; (OPMYITUPOBATH ONPEACICHUS TOHATUH;
yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiacCU(HUKAIMK, OCHOBAHUS ISl 000OIICHHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAIN3A;

® BOCIPHHHUMATH, (HOPMYIHpPOBATH M TPEOOPA30OBBIBATH CYXKICHUS: YTBEPIUTEIBHBIEC H
OTpULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBHIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEYHUs B (DaKTax,
JNAHHBIX, HAOJIOJNEHUAX W YTBEPKACHHSIX; Npenjaratb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPECUHIA;

e JieNlaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIBHO JTOKA3aTeJbCTBA MAaTEMaTHUYECKUX YTBEPXKICHUN (IIPSIMBIE U
OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

® BBIOMPATH CIIOCOO pelIeHus y9eOHOM 3a1a9u (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHHS,
BbIOMpaTh HanOoJee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPUEB).

Ba3zoBble ncciaenoBareabCKHe AeiicTBUA:

® JCIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTHBOpPEUHE, IPOOIeMy, yCTaHABIUBATh HCKOMOE M JTAHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

® TIPOBOJUTH CAMOCTOSITEIBPHO CIUIAHUPOBAHHBIA  DKCIEPUMEHT, UCCIIEIOBaHHE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHuecKoro OOBeKTa, SBJICHHS, IIpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (OPMYIHUPOBATh 00OOIIEHUS U BHIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, HCCIEOBaHUs, OIEHWBATh JOCTOBEPHOCTHh IOJIYYCHHBIX pE3yJIbTaTOB,
BBIBOZIOB M 00OOIIEHNI;

® [IPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE MPOILIECCA, a TAK)KE BBIJBUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH JNe(UIUTH HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETAa HAa BOMPOC U IS
pEIICHUS 3aa9H;

e BpIOMpaTh WHPOPMANMIO W3 HCTOYHHKOB PA3JIMYHBIX TWIIOB, AaHAJIU3UPOBATH,
CUCTEeMATU3UPOBATh W HWHTEPIPETHPOBATh HHGPOPMAIUIO PA3IUYHBIX BUIOB U (HoOpM
MIPE/ICTABJICHHS;

® CTPYKTYpUpOBaTh HWH(OpMaNUIO, TMPEACTaBIAT, €€ B  PA3IUYHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUueCcKH;

® OIEHUBaTh HAAEKHOCT, HMHPOPMAIMH MO CaMOCTOSITENIBHO  CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnvie KOMMyHuUKamueHwle Oelicmeus, 00ecnedusarom cgopmMuposanHoCmy

COYUATILHBIX HABLIKOB 00)UAIOUSUXCSL.



Oo01menue:

BOCIPUHUMATh U (POPMYIHpPOBaTh CYXKICHHUS B COOTBETCTBUU C YCJIOBHUSMH M IENISAMU
00LIeHHUs; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaxX, /1aBaTh IMOSICHEHUS 110 XOAY PELIEHUS 3aJauyd, KOMMEHTHPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJle 00CYXJIeHUsl 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMON TeMbl, MPOOIEMBI,
pelaeMoil 3ajaun, BBICKA3bIBATh WJIEU, HALIEJICHHBIE HA MOMCK PEIICHHUS; COIOCTABIAThH
CBOM CYXKICHHS C CY>KIECHUSMU JIPYTHX YYaCTHUKOB JIMajora, oOHapyXKUBaTh pa3ivyuue u
CXO/ICTBO TO3UIMH; B KOPPEKTHOH (opme (opMyIHpoBaTh pa3HOINIACHS, CBOHU
BO3PaKEHUS;

MPEJICTaBIATh PE3yibTaThl PELICHUS 3aJauM, SKCIIEPUMEHTA, HUCCIEeIOBAaHUS, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4E€TOM 3a/1ad TNpPE3eHTAlUd |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

NOHMMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUIAYAIbHOW pabOTHI MpH
pelieHnH y4eOHBIX 3ajad; MPUHUMATh LEIb COBMECTHOH JICSTEIbHOCTH, IJIAHUPOBATH
OpraHM3all0 COBMECTHOM palOThI, pacnpenensiTh BUAbl padoOT, [I0roBapuUBaATHCA,
00CYX/1aTh TPOIIECC U PE3YJIbTAT pabOThI; 0000IATh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykIeHus, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ MHBIE); BHIIOJIHATH CBOIO YacThb pabOTHl U KOOPAWHUPOBATH CBOU JCUCTBUS C
JPYTUMH YICHAMH KOMaHJIbl; OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUSI.

3) Vuusepcanvnvie pecynamuenwvie Oeticmeus, odecneuusarom QopmMupoeaHue CMulCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranu3anus:

COCTaBIIATh IUIaH, AITOPUTM pEIICHUS 3aJaud, BBIOMPATh CIOCOO0 pEImeHHs C Y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINK.

CaMOKOHTpPOJIb:

BJIAJICTh HABBIKAMH IIO3HABATENILHON peduieKCHU KaK OCO3HAHMS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENbHBIX IPOLECCOB, WX PE3yJbTaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTHUECKOH 3a7auu;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PEILIEHUHU 337aud, BHOCHUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LeJIU U YCIOBUAM, OOBSICHATH IPUUUHBI JOCTHXKEHUS
WIA HEIOCTHXKEHUS PEe3ylbTaTOB JESITEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLIEHKY
IpPUOOPETEHHOMY OIIBITY.

IMPEIMETHBIE PE3YJIBTATHI

10 KJIACC

YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh NOHATUSAMU: CpeHEE aprUpMeTHUeCKOoe, MeIaHa, Hauobosblliee, HauMEHbIIIee
3HAUEHUE, pa3Max MAacCHUBA YHCIOBBIX JIaHHBIX.

OnepupoBaTh MOHATHUSMHU: CIIy4allHBIM SKCIEpUMEHT (ONBIT) M ciydailHoe coObITHE,
3IIEMEHTAapHOE COOBITHE (PIEMEHTApPHBIA HMCXOJ) CIy4alHOTO OIbITA; HAXOJUTh BEPOSTHOCTH B
OMbITaX C PaBHOBO3MOXHBIMU CIy4YallHBIMU COOBITUSIMU, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITHI B M3YYEHHBIX CIYYalHBIX 3KCIIEPUMEHTAX.



Haxomute u QopMynupoBaTh COOBITHSA: MepeceueHne W OOBEIUHEHHUE TAaHHBIX COOBITHH,
COOBITHE, TPOTUBOIIOIOKHOE TAHHOMY COOBITHIO; IOJIB30BATHCS JUarpaMMamu Jitiepa 1 GopMyinoi
CJIO’KEHUS BEPOSTHOCTEH MPH PEIICHUH 33/1a4.

OHGpI/IpOBaTb IMOHATHUAMUA: YCIOBHAsA BCPOATHOCTb, HC3aBUCHUMBIC COGBITI/IH; HaXoJUThb
BEPOSITHOCTH C TIOMOIIBIO TPaBUIIa YMHOXKECHHS, C IIOMOIIBIO JIEpeBa CIy4aitHOTO OIBITA.

[TpuMeHSATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHSATHIMH: UCIIBITAHUE, HE3aBHCUMBIC HCITBITAHUS, CEPHSI UCTIBITAHUMN, YCIIEX U
HEeyaa4da; HaXOAUTb BECPOATHOCTH COGBITI/If/'I B CCPUHU HC3aBUCUMBIX HUCIBITAHUN A0 IICpBOro ycrexa,
HAXOJIUTh BEPOSITHOCTU COOBITHIA B CEpUH UCIIBITAaHHUI bepHyILIH.

OnepupoBaTh NOHIATUSIMU: CIIy4aiiHas BEIMUYMHA, paclpeesieHUe BEPOSITHOCTEN, AuarpaMma
pacripeiesieHusl.

11 KUIIACC

CpaBHMBaTh BEpOSATHOCTH 3HAUEHUM CIydailiHOM BEIMYMHBI IO pPACHPEICIICHUI0 WIH C
MOMOIUIbIO AUATPAMM.

OnepupoBaTb HNOHATHEM MaTeMaTHYECKOTO OXHJIAHHUS; MNPUBOAUTH IPUMEPHI, Kak
IPUMEHSIETCd MaTeMaTHYeCKOe OXKUIAHWE CIy4yallHOW BEIMYMHBI HAaXOJUTh MaTeMaTHYecKoe
O’KUJIaHUE 10 JTaHHOMY PaCIpeesICHHIO.

HmeTs npeacTaBieHue 0 3aKOHE OOJIBIINX YUCETL.

Hmets npencraBieHne 0 HOpMaJIbHOM PacpeeICHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnuecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (nudpossbie)
Ne i/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpazoBaTEIbHbIC
padoThI padoThbI pecypesI
1 [IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
) ot e € pamom O 3 | BuGmiorera LIOK
’ P https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU HCXOIaMHU
3 Onepanuu Haja COOBITHSMU, CIOXKEHHUE 3 bubnnorexa [HOK
BEPOATHOCTEH https://m.edsoo.ru/e0b7b0f1
4 o S Lo 6 BuGmorera LIOK
i » DOPMY . https:/m.edsoo.ru/e0b7bOf1
BEPOSTHOCTH U HE3aBHCUMOCTH COOBITUI
bu6mmoreka [IOK
> DIICMEHTEI KOMOHHATOPHKH 4 https:/m.edsoo.ru/e0b7bOf1
6 CepuH mocieqoBaTeNbHBIX UCIIBITAHUH 3 1 Eubmorexa IIOK
p ociesopate ¢ https://m.edsoo.ru/e0b7b0f1
7 CrayualiHble BEIMYUHEI U PACIIPEAETICHUS 6 bubmmorexa LOK
yi pactipen https:/m.edsoo.ru/e0b7bOf1
. bubnmoreka [JOK
8 O0001IeHre 1 cUcTeEMaTH3alus 3HAHUH 5 2 https./m.edsoo.ru/e0b7bOf ]
OBIIEE KOJIMYECTBO YACOB I10 34 ) )
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
1 Marematnueckoe 0KMIaHUE CIIy4alHON 4 bubmumorexa [IOK
BEJIMYUHBI https://m.edsoo.ru/5tbc5dcl
) Jucnepcus U cTaHJapTHOE OTKJIOHEHUE 4 1 bubnnoreka [JOK
CIIy4aiiHOM BEJIMYUHBI https://m.edsoo.ru/5fbcSdcl
bu6mmoreka [IOK
3 3axon Gombumx wHcen 3 I https://m.edsoo.ru/5fbcSdcl
4 HenpepbiBHbBIE CiyyaliHbIE BEIMUYHUHbI > bubnnoreka [HOK
(pactipenenenusi) https://m.edsoo.ru/5tbc5dcl
bubmuorexa [JOK
> Hopwmasteroe pacipenencria 2 I https://m.edsoo.ru/5fbcSdcl
6 [ToBTOpEeHue, 06001mEeHNE U 19 ) bubnnoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBHIEE KOJIMYECTBO YACOB I10 34 > 3
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IIOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
No Kosan4yectBo 4yacos Jara DJIeKTpOoHHbIe U pPOBbIE
. Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero KonTpoabubie IIpakTuueckue w3yenus p
padoThbI padoTbI pecypcbl
1 [IpencraBieHue JaHHBIX C 1 bu6mmoreka [IOK
MOMOIIBIO TaOJIHII U TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTnieckoe,
MearaHa, Hanboblee u
2 HaliMeHI)’IHee 3HAYCHUS, pa3Max 1 bubmorexa LOK
P ’ https://m.edsoo.ru/dd00738d
TUCTIepCHsl, CTAaHIaPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudmeTrieckoe,
MearaHa, Hauboblee u
3 Hali[MeHb’mee 3HAYEHMs], pa3Max 1 bubmorexa [TOK
> basmax, https://m.eds00.ru/98645f6¢
TUCTIEpCHsl, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudmeTrueckoe,
MeanaHa, HanOoIbIlIee U
4 HaIfIlMeHLI_Hee 3HAYCHUS, pa3Max 1 bubmorexa LHOK
- P ’ https://m.edsoo.ru/7¢9033a8
JUCTIEPCHSl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyualiHble SKCIIEPHUMEHTHI
5 (OTIBITBI) U CITy4altHbIE COOBITHSI. 1 bubnuotexa [JOK
DeMeHTapHbIe COOBITHS https://m.edsoo.ru/347¢1b78
(ucxonipl)
BeposiTHOCTE ciiydaliHOTO
coObITHsI. BepositHOoCTH
% oep bubnuotexa [JOK
6 COOBITHI B OITBITAX C 1

PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMHA COOBITUSIMHU

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




BepostHOCTh cinydaitHOTO

bu6mmoreka [IOK

7 coObrtTus. [IpakTuaeckast pabora https://m.edsoo.ru/5e8fa%4a
Onepanuu Haj COOBITUSMU:

3 nepeceveHue, 00beTMHCHNE bu6mmoreka [IOK
COOBITUM, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/221c622b
coObITus. JlnarpaMmel Diinepa
Onepauuu Haj COOBITUSAMU:

9 nepecedcHue, 00beAMHCHNE bubmmoreka [JOK
COOBITHH, TTPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITusl. Inarpammsl Diiepa

10 Dopmyna CI0KEHUA bubnnorexa [HOK
BEpPOSITHOCTEMN https://m.edsoo.ru/3057365d
YcnoBHas BEpOATHOCTb.

11 YMHOXKEHHE BEPOSITHOCTEH. bubnuorexa [JOK
HepeBo ciydailHOro https://m.edsoo.ru/9a408d25
HKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCTD.

12 YMHOXEHHE BEPOSTHOCTEH. bubnuotexa [JOK
epeso ciyyaitHOTrO https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
VYcnoBHas BEpOSTHOCTD.

13 YMHOKEHUE BEPOATHOCTEM. bubnunoreka [JOK
JepeBo ciyqaifHOTOo https://m.edsoo.ru/47fb6b1 1
HKCIIEpUMEHTA

14 dopmyna NoJHON BEPOATHOCTH bubmorexa HOK

https://m.edsoo.ru/15941bec

15 ®dopMya OJIHON BEPOATHOCTU bubmorexa LHOK

https://m.edsoo.ru/a9%ec13c8

16 dopMyra MOJIHON BEPOATHOCTH. bubnuorexa [IOK
HezaBucumblie coObITHS https://m.edsoo.ru/e3dd5ac9

17 KonTtponsHas padora bubmmorexa [IOK

https://m.edso0o.ru/29dc6cb9




Komb6unaropHoe npaBuio

bu6mmoreka [IOK

18 YMHOXEHUS https://m.edso0o.ru/2270cf70
bubmuoreka [JOK
19 Hepecrasoskn i axTopua https://m.edsoo.ru/d58cebd 1
. bu6mmoreka [IOK
20 Hueno coserarit https://m.edsoo.ru/7904dfb0
71 Tpeyronpauk [Tackans. bubmumoreka [IOK
®opmyna 6unoma HproToHa https://m.edsoo.ru/fa47998f
buHapHbIl Ciy4ailHBIM OIBIT
2 Hewmemme nemmmmn uGmiorexa LIOK
' https://m.edsoo.ru/2e1{2368
Cepus HE3aBUCUMBIX
UCIIBITAHUH J10 TIEPBOT'0 ycrexa
23 Cepus HE3aBUCUMBIX bubnuorexa [JOK
ucnpiTaHuil bepnynu https://m.edsoo.ru/e9572a68
Cepus HE3aBUCUMBIX
24 ucnelTanuil. [IpakTnueckas bubnnoreka [JOK
paboTa ¢ UCIoNIb30BaHUEM https://m.edsoo.ru/f4al5al4
AJIIEKTPOHHBIX TaOJHUIL
25 CrnyuaiiHas BelMuMHa bubmmorexa [TOK
https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BepoATHOCTEN. bubnuoreka [IOK
Junarpamma pacnpenesieHus https://m.edsoo.ru/6dc7{f39
27 CyMMa ¥ IpOU3BEICHHE bubnuotexa [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/51b7ed5f
73 CyMMa ¥ IpOU3BEICHHE bubnuotexa [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/c2757cc3
[Ipumeps! pacnipenenenuii, B Bubmiorexa [IOK
29 TOM YHCJI€ TEOMETPUUYECKOE 1

OMHOMHAJIBHOE

https://m.edso00.ru/91e08061




[Ipumepsl pactipesieneHuid, B

bu6mmoreka [IOK

30 FOM HHETE TONETpIHECKoe 1 ! hitps://m.edsoo.ru/Safffo5f
31 [ToBTOpEeHME, 0000IICHUE U 1 bu6mmoreka [IOK
CHCTEMAaTU3alMs 3HAHUI https://m.edsoo.ru/0f4d3cd7
3 [ToBTOpenue, o6o0IICHNE U 1 bubmumorexa [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/e0la3dc4
bubanoreka [IOK
33 Hroroas xouTpoapHas padbora 1 https://m.c dscﬂ).ru /29852679
34 [ToBTOpenue, o6oOIICHNE U 1 bubnnorexa [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/1ddca5Se0
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aIHs 3HAHUM.
Crny4daiiHble OBITHI
BEPOSTHOCTH CITy4alHBIX
coObIThid. Cepur HE3aBUCUMBIX
HCTIBITAHUH

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3anus 3HaHHM.
CiyuaiiHble OIIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

bubnunoreka LIOK
https://m.edsoo.ru/430d330a

bubmuoreka [{OK
https://m.edsoo.ru/a573a292

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH.
CrnydaiiHble OIBITHI
BEPOSITHOCTH CITy4alHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUH

bu6nmorexa LIOK
https://m.edsoo.ru/07a5e861

[ToBTOpenue, o6o0IIEHNE,
CUCTEMaTHU3alUs 3HAHUM.
CityyaliHble ONIBITHI
BEPOSITHOCTH CIIyYalHBIX
coObrTuii. Cepun HE3aBUCHUMBIX
HCTIBITAHUI

[Ipumepsl npuMeHeHust
MaTeMaTUYeCKOTO OXHUIAHUS
(cTpaxoBaHue, JoTEpes)

but6mmorekxa [IOK
https://m.edsoo.ru/32bc29bf

bubnunorexa LIOK
https://m.edsoo.ru/ea27084d




MaremaTudeckoe OXKXKHAaHUe

bub6nmmoreka [IOK

6 CYMMBI CITy4alHbIX BETUYHUH https://m.edsoo.ru/Oadefe9e
;| M e B 10K
P . https://m.edsoo.ru/20de2fc2
OMHOMMAJIBHOTO paclpeieeHui
g | M s B LOK
P . https://m.edsoo.ru/17b0e769
OMHOMMAJIBHOTO paclpeieeHui
9 Jlucniepcus U CTaHAAPTHOE Bbu6mmoteka LJOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
10 Jlucnepcus u ctaHIapTHOE bubnnoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jlucnepcuu reoMeTpruYecKoro u bubnnorexa [JOK
OMHOMHAJIBHOTO pacIpe/IeICHuUs https://m.edsoo.ru/4b5a495e
12 Ecpr?(l)(;f:oe;;?;eﬁggif OHHBIX Bubmiorexa HOK
p https://m.edsoo.ru/a53cd884
TalIIHI]
| o B LOK
p . A https://m.edsoo.ru/94ddc34a
HUCCIIEIOBAHUI
0| oo e Bumorera LOK
P | MeTOR https://m.edsoo.ru/cf23b369
HUCCIIEIOBAHUI
15 Efl?gif::;;;ieﬁggz; OHHBIX Bubmuorexa LIOK
p https://m.edsoo.ru/6¢1d11a6
TalJIHI]
bubnunorexa LIOK
16 Hrorosas xoHTpONEHas paboTa https://m.edsoo.ru/7e379f8f
HpHM(EpLI HETPEPBIBHBIX Bu6mmotexa LIOK
17 CIy4YalHbIX BeIMYNH. OyHKINS

IIJIOTHOCTHU pacpCaCICHUSA.

https://m.edsoo.ru/9t5b423d




PaBHOMEpHOE pacnipenencHue u
€r0 CBOICTBa

[Ipumeps! HETTPEepPBIBHBIX
CIIy4ailHBIX BeJIMYMH. OYyHKIMS

bu6nmmoreka [IOK

18 IUIOTHOCTH pacIpeacacHus.
pactiped https://m.edsoo.ru/b1c2712e¢
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
3agaud, IpUBOASAIINE K
19 HOPMaJIbHOMY PaCHpE/IEIICHHUIO. bu6nmorexa LIOK
@yHKIMS ITIOTHOCTH U CBOMCTBA https://m.edsoo.ru/97c19f59
HOPMAaJIBHOTO pacIpeacIICHHsI
IIpakTnueckas padora ¢
20 I/I(I:)HOJII)SOBaHI/IeII)VI 3JIEKTPOHHBIX buGnuorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
TalJInI
IToBTOpeHue, 0600IIIEHNE U
21 CI/ICTeNE)aTI/IBa’ WS 31$HHI?1 buGnuorexa LIOK
1 ) https://m.edsoo.ru/72953t4c
OmnucarenbHast CTAaTUCTHKA
IloBTOpenue, 0000IIEHHE 1
22 CI/ICTeMpaTI/ISa ust 31$HI/H71 bubmorexa LOK
H ) https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTaTUCTHKA
[ToBTOpenue, 0600IIEHNE U
23 CHCTEMATHU3AIINs 3HAHUM. bubnuoreka [{OK
OnbITHI ¢ pAaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AJIIEMEHTaAPHBIMU COOBITUSMHU
[ToBTOpeHue, 06001IeHNE 1
24 cucTeMaTu3als 3HaHuH. but6mmoreka [IOK
OnbITHI ¢ pABHOBO3MOXHBIMU https://m.edsoo.ru/538fd7ct
AJIEMEHTapPHBIMUA COOBITUSIMHU
[ToBTOpeHme, 0600IIEHNE U
CHCTEMATH3alMs 3HAHUIA.
i N but6mmoreka [IOK
25 Beruucnenue BeposaTHOCTEN

COOBITHH ¢ IPUMEHEHHUEM
dhopmyn u rpaduuecKux

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




26

METOJIOB (KOOpIMHATHAs
npsimMasi, IepeBo, AuarpaMma
Diinepa)

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTu3anus 3HaHHM.
Brruncienue BeposTHOCTEH
COOBITHI ¢ IPUMEHEHHUEM
dhopmyn u rpaduuecKux
METO0B (KOOpAMHATHAS
npsimMasi, IepeBo, AuarpaMma
Diinepa)

bubnunoreka LIOK
https://m.edsoo.ru/dc9ad6ca

27

28

[ToBTOpeHME, 0600IICHNE 1
CUCTEeMAaTH3alusl 3HAaHHH.
Brrunciienue BepossiTHOCTER
COOBITUH C TIPUMEHEHUEM
dbopMyI1 1 TpadUIECKUX
METO0B (KOOpJMHATHAS
npsiMasi, IepeBo, quarpaMmMa
Diinepa)

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAHUH.
Beruucnenue BeposiTHOCTEH
COOBITUH C IPUMEHEHUEM
¢dbopMmy U rpapuUecKuX
METOJIOB (KOOpIMHATHAs
npsimMasi, IepeBo, AUarpaMMa
Diinepa)

bubmuoreka [{OK
https://m.edso00.ru/5964£277

bubmmoteka IIOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpEeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
CiyvaiiHbie BEJIMYMHBI 1
pacnpeelieHus

but6mmorekxa [IOK
https://m.edsoo.ru/00b2efb3

30

[ToBTOpeHue, 0600mEeHNE U
cUcTeMaTu3alus 3HaHH.

but6mmoreka [IOK
https://m.edsoo.ru/1cc2df8f




Cityyalinble BEJIMYUHBI U

pacrpeeneHus
[ToBTOpeHUE, 0600IICHNE 1

31 cucTeEMaTH3alis 3HaHHUH. 1 bu6nmoreka [IOK
MareMaTHU4ecKOe OKHIAHUC https://m.edsoo.ru/acal298c
CIIy4aiiHOM BEJTUYUHBI
[ToBTOpEeHME, 0000IIEHNE U

32 cUCTEMAaTHU3alMs 3HAHUH. 1 bubnuorexa [{OK
MareMmaTtudeckoe 0KugaHue https://m.edsoo.ru/640a8ebf
CIIy4aiiHOM BEJIMYUHBI

bubnunoreka LIOK

33 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpEeHME, 0000IIEHNE 1 1 bu6nmorexa LIOK
CHCTEMATH3allHs 3HAHHI https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34
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[MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kox .
IpOBepHEMOro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATh 0CBOEHHS 0CHOBHOI
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
OnepupoBaTh MOHATUAMHU: CpelHEe apudmMeTHyeckoe, MeIAuaHa,
6.2 HauOoJbIllee, HAUMEHbBIIEE 3HAUYEHUE, pa3MaX MacCHBAa YHCIOBBIX
JTAaHHBIX
OnepupoBaTh MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) MU
CIIy4aifHOe COOBITHE, DJIEMEHTapHOE COOBITHE (IJIEMEHTApHBINH HCXON)
6.3 CIlyuallHOIO  OIbITA; HAXOAWUTh  BEPOATHOCTH B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYaiHBIMH COOBITHSIMU, HAXOIUTh U CPABHUBATH
BEPOSITHOCTH COOBITUHM B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxonuts u GopMynupoBaTh COOBITHS: TEpeceYeHrne U O0ObEIMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
) MOJIB30BAThCS  AMarpaMmMamMu  Diniepa U (GOPMYJIOH  CIIOKEHUS
BEPOSITHOCTEN IIPU PELIeHNH 33134
OnepupoBaTb MOHATUSAMH: YCIOBHAs BEpOSATHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTU C MOMOIIBIO IPaBUIa YMHOKEHUS, C
IOMOILBIO JIepeBa CIIy4alHOrO OIbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE NMPABUWJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUAMH: MCIBITAHUE, HE3ABHUCHUMBIE MCIIBITAHMS,
6.7 cepus UCHBITaHUH, ycliex U HEyJaa; HAXOUTE BEPOATHOCTH COOBITUH
B CEpPUM HE3aBHCHMBIX HCIBITAHUN [0 TEPBOTO YCIEXa, HaXOIUTh
BEPOATHOCTH COOBITHI B cepuH UcnibITaHUN bepHyiu
6.8 OnepHpOBaTli NOHATUSIMU: CIy4yailHash BEJIMYMHA, paCIpelesIeHne
BEPOATHOCTEN, AUarpaMma paclpeeseHus
11 KUIIACC
Kon .
IpoBepHEMOro IIposepsiembie Npe1MeTHbIE Pe3y.IbTaThl 0CBOCHHs OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTHM 3HAYEHMM CIydyallHOM BEJIWYMHBI 110
pacnpezieNIeHUI0 WK C TOMOUIbIO AHarpaMm
OnepupoBaTh MNOHITHEM MAaTEMaTUYECKOTO OKUJAHUS, HPUBOIUTH
59 NMPUMEPbl  TOTO, Kak NPUMEHAETCS ~MATEMAaTHYECKOS  OXKHIAHHE
CIIy4ailHOM BEeJMYMHBI, HAXOAWTh MaTEeMaTHYECKOe OXHUAAHHUE IO
JAHHOMY pacpeeIeHUIO
5.3 MmeTpb nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCE
5.4 HNmeTs ipeacTaBiieHue 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUS

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenne maHHBIX C ToMmouiplo Tabmuun u  jaumarpamm. Cpennee
apudmernyeckoe, MeAuaHa, HauOoJblliee W HAUMEHbIIEE 3HAUeHUs, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CinydaifHbple SKCHEPUMEHTHI (OMBITHI) M CiIydalHbIE COOBITHS. DJIEeMEHTapHBIC
coObITHs (KMCX0bl). BepodATHOCTh ciydyaliHOTO cOOBITHS. BIM30CTh 4YacTOTHI U
BEPOATHOCTH COObITHI. CITy4aliHbIC OTBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH
coObITUsiIMH. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

6.3

6.4

6.5

Onepauuy Hajx COOBITUSAMU: IEpeceYeHHE, OObEIUHEHHUE, MPOTUBOMIOIOKHBIE
coObITus. [lnarpammsel Diinepa. Popmyiia ClI0KEHUS! BEPOSITHOCTEN

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4aiiHOro
skcnepuMenTa. @opmyna nonHoi BepossTHOCcTH. HezaBucumblie coObITHS
KomOunaropHoe npaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma HeroToHa

6.6

bunapHbill ciydaliHbIil ONBIT (MCHBITAaHUE), ycnex M Heynaya. HesaBucumbie
ucnelTanus. Cepus HE3aBUCHMBIX HCHBITaHUM 10 nepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

CnyuaitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Jwnarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE€ T€OMETPHUYECKOE U
OMHOMHUAITBHOE

11 KJIACC

Kon
5

IIpoBepsieMblii JJIEMEHT COACPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

UucnoBble XapaKTEPUCTUKH CIy4YallHBIX BEJIMYMH: MaTEMaTHYECKOEe OXHIAAHUE,
JUCIIEPCUs M CTaHAAPTHOE OTKJIOHEHME. [ [puMepsl IpUMEHEHNsT MaTEMAaTHYECKOTO
OKMJaHMs, B TOM 4YHCJIE B 3aJadyax M3 MOBCEAHEBHOW XHM3HU. MaTemaTuueckoe
OKulaHue OMHapHOH cilyyailHOM BelMYuHBI. MaTemaTHuueckoe 0XKUJaHUe CYyMMBbI
CIIy4aiHbIX BEJIMYMH. MaTeMaTH4ecKoe OKUAAHNE U TUCTIEPCUS TEOMETPUUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeeeHHH

3aKoH OOMBIIMX YKCEN U €ro poiib B HayKe, MpuUpojie U obmiecTBe. BoibopouHbIit
METOJI UCCIIENOBAHUN

5.3

[Ipumepsl HENpephpIBHBIX CIydaWHBIX BeIWMYMH. [loHATHE O IUIOTHOCTH
pacnpezneneHus. 3aga4n, IpUBOJAIINE K HOPMAIILHOMY pactpeneicHuto. [lonsatue
0 HOPMAaJIbHOM paclpeieICeHuN




[MPOBEPAEMBIE HA EI'S 1O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUSA OCHOBHOMU OBPA3OBATEJIbHOU ITPOI'PAMMBI CPETHEI'O
OBHLIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTeJIbHOM NMPOrpaMMbI CPeJHEro 001ero
TpeboBaHus o0pa3oBaHusi

Brnanenne MeTogamMM J0OKa3aTeNbCTB, aNTOpPUTMAMU pELICHUS 3ajad;
yMeHHe (OpPMYIUpPOBAaTh M OINEPHPOBATH IOHATHSAMHU: OMNpEACICHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPU3HAK, I0KA3aTEIbCTBO,
paBHOCWIIbHBIE (DOPMYIMPOBKH; MIPUMEHATh UX; YMEHUE (HOPMYIUPOBATH
00paTHOE M TMPOTUBOIIOIOKHOE YTBEPXKACHUE, MPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIH30BaTh METOJ MaTeMaTW4ecKOW WHIYKINY;
MMPOBOAUTD JOKA3aTCIIbHBIC PACCYXKACHUS IIPHU PCUICHNUU 3a/1a4, OLICHHUBATb
1 JOTUYECKYI0 TIPaBHJIBHOCTH  pAacCyXICHHI; YMEHHE OIEpUpOBATH
MOHATHUAMU:. MHOXKXCCTBO, ITIOAMHOKCCTBO, OIICpAallM HaJl MHOKCCTBAMMU,
YMEHHE HCIIONb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Juis
OnmrucaHusd pCaJIbHbIX IMPOLECCOB U SIBJICHUH 1 IIpu pCIICHUHU 3a/ia4d, B TOM
YHCIIe U3 JPYTUX YY€OHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSAMU:
rpad, CBS3HBINA Tpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh
Y OIUCHIBATH Ipadbl Pa3IMYHBIMH CIIOCOOAMHU; UCIIONIB30BATh Ipadbl IpU
peLIeHnH 33124

YMeHne omnepupoBarh MOHATUSIMHU: HATypalbHOE YHUCIO, IEJI0€ YHUCIIO,
CTEIEHb C LEbIM MOKa3aTeseM, KOPEeHb HATypajJbHOM CTENEHU, CTENIEHb C
palMoOHAIBHBIM MOKA3aTeIeM, CTETICHb C JIEHCTBUTEIILHBIM MTOKA3aTEIIEM,
norapudm umciaa, CMHYC, KOCHHYC M TaHT€HC MPOHU3BOJILHOTO YHUCIA,
OCTaTOK IO MOJYJIO, PallMOHAJIBLHOE YHUCIO0, HPPAMOHAIBHOE YHCIIO,
MHOECTBA HATypPaJIbHBIX, LEJbIX, PpalUOHAIbHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHHE UCTI0JIb30BaTh MPU3HAKU JACIIMMOCTH, HAUMEHBIITNN 001N
JIenuTelh W HauMeHblllee o0Illee KpaTHoe, anropuT™M EBkmmuma mpu
pEIIeHUH 3a/a4; 3HAKOMCTBO C Pa3IUYHBIMH MMO3UIIMOHHBIMUA CUCTEMaMU
CUMCIICHUS; YMEHHE BBITIOHATH BHIYHCICHUE 3HAYSHHH 1 TpeoOpa3oBaHuUs
BBIPOKEHHUIN CO CTenmeHsMH U Jorapudmamu, mpeoOpa3zoBaHus APOOHO-
2 palMOHANBHBIX  BBIPAXKEHUW; YMEHHE  ONEepUpOBaTh  MOHITHIMHU:
MOCJIEIOBATEILHOCTh, apu(MeTHdecKass TPOrpeccHsi, reoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETPUYECKas MPOTPECCHS;
yMEHHE 3a7aBaTh TOCIEAOBATEIIbHOCTA, B TOM YHCJIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONIEPUPOBATH MOHSATUSIMU: KOMIUIEKCHOE
YUCJO, COMPSUKEHHBIE KOMIUIEKCHBIE YHCIA, MOJYJb H apryMEeHT
KOMIUIEKCHOTO ~ 4Yucia, ¢opMa  3amMucH  KOMIUIEKCHBIX — YHCeNd
(reomeTpudeckasi, TPUTOHOMETPHYECKAass M ailreOpanyeckas); yMeTh
MPOU3BOIUTH apUPMETHUECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMITJIEKCHBIX YHCEIT, OTIEPUPOBATh
MNOHATUSAMM: MaTpuua 2x2 u  3X3, onpegenuresb  MaTpPHIIbL,
TEOMETPUUECKHUI CMBICIT OTIPEICITUTEIS

VYMeHHe onepupoBaTh IMOHATUSAMH: PALMOHAIBHBIE, HUPPALHOHAIbHBIE,
1oKa3aTeJbHbIC, CTENEHHbIE, Jorapu(pMUUYEecCKue, TPUTOHOMETPHUECKUE
3 YpaBHEHUsT M HEPABEHCTBA, HX CHCTEMBI; YMEHHE OIEPHUPOBATH
MOHATUSMH: TOXKJECTBO, TOXKIAECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMAa YpPABHEHUHM M HEPABEHCTB, PAaBHOCUIIBHOCTh




YpPAaBHEHUN, HEPABEHCTB M CUCTEM; YMEHUE pEIIaTh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YpaBHCHUA, HCEPABCHCTBA W CHUCTECMblI C IIapaMETpOM; IMPUMCHATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI JJI PELICHUS MaTeMaTHYECKHX
3a7a4 M 3a]1a4 U3 PA3IUYHBIX 00JIacTel HAYKU M pealbHOU KU3HU

YMeHue onepupoBaTh HOHATHUAMH: (DYHKIHS, YETHOCTH (YHKIIMH,
HNEepUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (QYHKUUHU, HanOOJbIIee U HaUMEHbIIee 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HENpephIBHASA (PyHKIHMS, acCHMITOTHI Tpaduka
¢byHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIUH, TE€OMETPUUYCCKHNA H
¢u3MYecKuii CMBICT IPOM3BOIHOM, II€pBOOOpa3Hasi, OIpeeIEHHBIN
UHTETpajl, yMEHHE HAaXOJUTh ACUMIOTOTHI rpaduka (QyHKIUH; yMEHHE
BBIYHCIIATE  IPOM3BOAHBIE CYMMBI, TIPOU3BEACHHUS, YAacTHOTO U
KOMITO3UIIMN (DYHKIM, HAaXOAWTh YpaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; YMEHUE HAXOJUTh INPOU3BOIHBIC DIIEMEHTAPHBIX (YyHKIUH;
YMEHHE HCIIONB30BaTh IPOU3BOAHYIO [UIA HCCIENOBaHHS (DYHKIIHIA,
HaXOJUTh HAWOOJbIINE M HAUMEHBIINE 3HAYCHHsS (QYHKIHHA; CTPOHUTH
rpadKu MHOTOWICHOB C HCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTro
aHaJM3a; MPUMEHATh TPOU3BOMHYIO ISl HAaXOXKICHUS HAWIy4IIero
pelieHusT B TPUKIATHBIX, B TOM YHCIE COIUAIBbHO-I)KOHOMHUYECKUX W
du3HyYecKuX 3a7avyax; HaXOJUTh IUIOMAAN U 00BEMBI GUTYP C TOMOIIBIO
MHTETpajia; MPUBOAUTH MPUMEPHl MAaTEMaTHYECKOTO MOICITHUPOBAHHS C
nomouipio auddepeHnaNIbHbIX YpaBHEHHH

YMeHue onepupoBath NOHITUSIMHU: Tpaduk yHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIUS (DYHKIMH, JMHEHHas (QyHKUOWSA, KBaapaTudyHas (QyHKIUS,
paunoHanbHas (QyHKIUs, CTeneHHas (QYHKLUSA, TPUTOHOMETpUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TTOKA3aTeNbHAsS |
ngorapupmuueckass (yHKIHMU; YMEHHE CTPOUTh TpapuKd H3yYEHHBIX
GyHKIMHE,  BBINOJMHATH  HpeoOpa3zoBaHus  rpagukoB  (QYHKIHA,
UCIMOJIb30BaTh IpadUKU A U3yYSHHsI MPOLIECCOB U 3aBHCUMOCTEH, MpH
pemIeHnH 33734 W3 JAPYruX Y4eOHBIX NPEIMETOBH 3alad M3 peabHON
KU3HHM; BBIpaXaThb (OpMyJIaMHU 3aBUCHUMOCTH MEXIYy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U IpaduKu (YHKIMH AJs pelieHusl ypaBHEHUH,
HEpaBEHCTB M 3ajJjay C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN
TUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHH, HEPABEHCTB M HX CHCTEM

YMeHue pemaTh TEKCTOBBIE 3a/ladM pPa3HBIX THUIOB (B TOM 4HCIE Ha
IPOILIEHTHI, JOJIM M YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JacTU YNpaBJIEHUs JIUUYHBIMU U CEMEMHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, YPAaBHEHUS, HEpaBEHCTBA M MX
CHCTEMBI II0 YCJIOBHIO 3a/layM, HCCIIEJOBaTh IOJYYEHHOE PEIICHUE U
OLIGHUBATh MPABJONOA00HOCTh PE3yJIbTaTOB; YMEHHME MOJEIUPOBAThH
peasibHble CUTYyallud Ha S3bIKE MAaTEMaTHUKU; COCTaBJISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJ]a4H, UCCIIEN0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HUCIOJb30BAHWMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOITYUEHHBIN pPE3yNbTaT

YMeHue onepupoBarh MOHSATUSMU: CpellHee apu(PpMETHUECKOe, MeIuaHa,
HauOoJIbIlIee W HAUMEHBIIIee 3HAYCHHS, pa3Max, JUCTIEPCHs, CTAHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BIEKaTh, HHTEPIPETHPOBATH
nH(opMaIrio, IPeICTaBICHHYIO B Ta0IHIaX, Ha AUarpaMMax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEeAJIbHBIX MPOIECCOB M SIBIICHU; MPEACTABIATh




uH(pOpMAIIMI0O C TOMOIIBI0 TaONMHWII W JUarpamM; HUCCIEI0BaTh
CTaTHCTHYCCKUE JAaHHBIC, B TOM YHCJIC C NMPUMCHCHHEM TIpaUuecKuX
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TpadUIeCcKH HCCIEI0BATh COBMECTHBIE
HAOJII0JICHUS C MIOMOIIBIO JMarpaMM PacCEHBAaHMsI U JIMHCHHON perpecCcHu

YMeHue onepupoBaTh MNOHATUSIMU: CIYYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TpapUUeCKUX METOAOB; MPUMEHSIThH
(GOpMyIbI CIOXKEHUS W YMHOXXCHHUS BEPOATHOCTEH, (OpPMYIy TOIHOM
BeposATHOCTH, (popmyny bepHyiin, komOuHaTOpHBIE (PaKThI U POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEaJTbHBIX COOBITHIA, yMEHHE OIEPHPOBATH
MNOHATUSIMM:  CllydaliHas BeJIMYMHA, pacIpelie]ieHHe BEpOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHUE, UCIEPCUS W CTAHJAPTHOE OTKJIOHEHUE
CIy4ailHONM BeNMYMHBL, (GYHKIUU paclpeneseHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeieieHuil; yMeHne
MCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeesieHUui Ui pelieHus 3a/1ay;
3HAKOMCTBO C TIOHSTHUSIMU: 3aKOH OOJIBIITUX YHCEII, METO (bl BEIOOPOUHBIX
UCCIICIOBAaHHM; yYMEHHUE NPHUBOJUTH TMPUMEPHI MPOSBICHUS 3aKOHA
OONBINIUX YHCENT B TPHPOJHBIX W OOIICCTBEHHBIX SIBICHUSIX, YMCHHE
OTepUPOBAThH MOHATUSMHU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COUYETAHUH,
YHUCII0O  TIEPEeCTAaHOBOK, OmHOM HBIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOpHBIE (PAKTBI M PaCCYkKACHUS AJIs PEUICHHs 3a/1a4; OLEHUBATh
BEPOSTHOCTH PEATLHBIX COOBITHII; COCTABIIATH BEPOSATHOCTHYIO MOJCID H
WHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHHe omnepupoBarb IOHATUSAMU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYNHA YA, INIOCKUH YTOJ1, IBYIPaHHbBIN
yroJl, TPEXTPAHHBIN yroJl, CKPEIUBAIOIIHUECS NIPSMBIE, TAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh MPAMBIX U HJIOCKOCTCI\/JI, yYroia MeExXay IMIpsAMbIMH,
Yroa MeXAy MNpsAMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSMH,
pacCTostHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHHE MEXKIY IPSAMBIMU,
pPacCTOSIHUE MEXIY IIOCKOCTAMHU; YMEHUE MCIIOIb30BaTh IPU PELICHUU
3aaa4 NU3y4YCHHBIC (1)aKTI)I U TCOPCMBI INIAHUMCTPUH; YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTH MaTeMaTHYecKHe
MOACIN C HIOMOMIBIO TCOMCTPUUYCCKHUX MOHATHH W BCJIMYHMH, pCIIAaTb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHne omnepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBI, 00BbEM (GUTYDHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CCUYCHUC MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, Opu3Ma, Nupamuaa, (Gurypa M TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, map, cdepa, 1iomans chepsl, IMI0maIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYycCa, MHIUHApPA, 00BEM KyOa,
MPSAMOYTOJIBHOTO Tapajuiejenunena, MUpaMuabl, OpU3MBbI, LUIMHAPA,
KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHHS KOHyca U IIIUHAPA,
napajyielbHble OCH WM OCHOBaHHWIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacaromasicss chepsl, UWIMHIpPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYPBHI U TOBEPXHOCTH
BpAIlleHUsI, UX CEUYCHHUS, B TOM YHUCIIE C IIOMOIIBIO JIEKTPOHHBIX CPEJCTB;
yYMEHHE NPUMEHATH CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSTENILHO
dbopMyIHUpOBaTh OMpeAeieHUs] U3y4aeMbIX (GUTYD, BEIIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpHU3HAKaxX TeoMeTpuyeckux (uryp, 0OOCHOBBIBATHUIN
OMpOBEpraTh MX; YMEHHE TMPOBOJUTH Kiaccuukanmuio QGUryp Imo




pa3jinuHbIM [MPU3HAKaM, BBIIIOJHATD HGO6XOI[I/IMBIG JOIIOJIHUTCIIbHBIC
TIOCTPOCHHSI
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YMeHHue OmnepupoBaTh TOHSATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuleNbHBIA MEPEHOC, CUMMETPHUSI Ha TJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOAO0HBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIE M TOJ00HBIE (UTYpPHI, B TOM YHWCJIE B HPUPOJIE,
UCKYCCTBE, QpXUTEKTYPE; UCIOIH30BaTh TEOMETPUYECKIE OTHOLICHHUS TIPU
pelIieHnr 3a/ad; HaXOAWTh TeOMETPUYECKHE BEIWYUHBI (IUIMHA, YTOI,
IUIOIAab, 00bEM) TIPU PELICHUU 3a/1a4 M3 JPYTUX YYCOHBIX MPEAMETOB U
U3 peajbHOW JKU3HH, YMEHHE BBIYUCIATH TEOMETPUYCCKUE BEITUYHHBI
(MHA, yrou, IIomanb, OO0BEM, IUIOMIAJL MOBEPXHOCTH), HCIOIB3YSI
W3YYCHHBIE (OPMYJIBI U METOJbI, B TOM YHCIIE: TUIOIIAIh TOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCa, IWJIHMHIPA, TUIOMaah cepsl; 00bEM KyOa,
MPSIMOYTOJIBHOTO TIapajuIeNienuIeia, MHUPaMUbl, TPU3MBI, IHIXHAPA,
KOHYCa, [lIapa; YMEHHUE HAXOIUTh OTHOIIIEHHE 00BEMOB TIOJJOOHBIX QUTYD
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VYMeHue onepupoBaTh MOHATHSIMU: IPSIMOYTOJIbHAs CHCTeMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHUCIIO, pa3jokKeHHWe BeKTopa 1o 0Oa3ucy,
CKaJIIpHOE IIPOU3BEJCHHME, BEKTOPHOE IPOU3BEICHHE, YOI MEXKAY
BEKTOpaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBII M KOOPAMHATHBIA METO[
JUTS pEIICHHS TeOMETPHUYESCKHX 3a/1a4 M 33/1a4 IPYTHX YU4EOHBIX TPEIMETOB

13

YMenne BhIOMpaTh MOIXOASIINN METO I VIS PEIICHHUS 33/1a4H; TOHUMaHHe
3HaYMMOCTH MAaTeMaTHUKHd B M3YyYEHHU HPUPOAHBIX U OOIIECTBEHHBIX
IIPOLECCOB U SBJICHHWM; YMEHHE pPacIO3HAaBaTh IIPOSIBICHHUE 3aKOHOB
MaTEMaTUKU B UICKYCCTBE, YMEHHUE IIPUBOJUTD IIPUMEPBI MATEMATHUECKUX
OTKPBITHH POCCUMCKON U MUPOBOM MAaTeMAaTHYECKOW HAYKH




IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Koxa
1 Hucna v BBIYUCICHUS
1.1 Harypanbssle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YUCEl
10 Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, IPOLEHTHI,
’ OCCKOHEYHBIC MTEPUOTUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJdbHON cTerneHu. JlelcTBus ¢ apudMeTHIeCKUMU
KOPHSIMU HaTypaJbHOW CTENEHU
1.4 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMoHaIbHBIM MoKa3aTeneM. CBoiicTBa
CTCIICHH
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 | Jlorapudm uncna. JlecsiTHUHBIC M HATYpaJIbHBIE JIOTAPU(MBI
JleiicTBUTENbHBIE UUCIa. ApUPMETHUECKHUE ONIEPALIUH C AEUCTBUTEIbHBIMU YHUCIAMH.
1.7 | IlpubnmxEHHbIE BEIYMCICHUS, IPABUIa OKPYIJICHHUS, IPUKUIKA U OLIEHKA pe3yJbTara
BBIUYHCIICHUM
1.8 | TIpeoOpa3oBaHue BeIpOKECHUN
1.9 | KowmmiekcHble yucnia
2 YpaBHEHHsI U HEpABEHCTBA
2.1 | llensle u qpoOHO-palMOHAIBLHBIC YPABHEHUS
2.2 | HppaumroHanbHbIE YpaBHEHUS
2.3 | TpuroHoMeTrpuuecKue ypaBHEHHUS
2.4 | Tloka3arenpHble U JorapuMUYECKUE YpaBHEHHS
2.5 | llensie u qpoOHO-pallMOHATBLHBIE HEPABEHCTBA
2.6 | HppaumoHanbHbIE HEPABEHCTBA
2.7 | Tloka3arenpHbl€ U Jorapu(pMUYecKue HEpaBEHCTBA
2.8 | TpuroHomeTpuuecKne HEPaBEHCTBA
2.9 | Cucrembl M COBOKYTHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C MIApaMETPaMU
2.11 | Martpuua cuctemsl JIMHEHHbIX ypaBHeHUH. OnpeaenuTeslb MaTPUILIbI
3 @DyHKIMH U TpadUKH
31 OyHkuus, crnocodsl 3amaHus ¢yHkuuu. ['padux ¢yHknuu. B3aumHo oOpaTHbIE
] ¢ynkuuu. Yétnele u HeuéTHble pyHKuMu. Ilepuoauueckue GyHKINH
OO6nacte omnpeneneHuss M MHOXKeCTBO 3HadeHWH ¢(yHkiuu. Hymun  QyHxmum.
39 [IpoMexyTku  3HaKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBl ¢GyHKkuuud. HaumbGonbliee u HauMeHblllee 3HAYCHHE
(GYHKIIMU Ha IPOMEKYTKE
33 CrenenHas QyHKLHMS ¢ HaTypaJbHBIM U LIETBIM MOKa3aTeneM. E€ cBoiicTBau rpaduk.
CBoiicTBa U rpadMK KOpHS n-0i CTeNeHn
3.4 | Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u Jorapupmuueckas QyHKLIUHU, UX CBOMCTBA U rpaduku




Touku paspbiBa. AcuMmMnToThl rpadukoB  QyHkuuil. CBolicTBa  (QyHKIHIA,

3.6 HEMPEPHIBHBIX HA OTPE3KE
3.7 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN
3.8 | Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX IPOIIEHTOB
4 Hauana marematnueckoro anajimsa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHbIe 2IeMEHTApHBIX QYHKITAN
[IpumeHeHue mPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTb U
4.2 | okcrpemymbl. HaxoxkneHue HauOONBIIErO0 W HAUMEHBIIETO 3HaueHUs (DYHKIMU Ha
OTpe3Ke
4.3 | IlepBoobOpasnas. MHTErpan
5 MHoOKecTBa U JIOTHKA
5.1 MHOecTBO, Onepanu HaJl MHOKecTBaMHU. /{lnarpammbl Ditiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTuCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 | BeposiTHOCTD
6.3 | KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha IJIOCKOCTH
7.2 | IlpsiMble ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 Tema 1 TOBEPXHOCTH BPAICHUS
7.5 | KoopauHatbl U BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
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1. Maremaruka. Anrebpa U Havyaja MaTeMaThyeckoro ananusa, 10 kimacc/ Mepsnsk AT,
Homuposckuii [[.A., [Tonskos B.M.; mox penakiueit [Tomonsckoro B.E., O6mecTBo ¢
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