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3.8. PaGouass mnporpamma yuyeOHOro mnpeamera «HHpopmaTHka»

(0a30BbIil ypOBEHD)

MNOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma yue6HOr0 Kypca «BeposTHOCT U CTaTUCTHKa» 0a30BOTr0 YpOBHS IS
obygaronuxcst 10 —11 xmaccoB pa3paboraHa Ha ocHoBe demepanbHOro rocyaapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAAPTa CPEAHETO 00IIero 0Opa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEABABIAEMbIX K MAaTeMaTHUYECKOMY OOpa30BaHMIO, M TPAAUIIUN POCCUHCKOTO
oOpa3oBanus. Peanuzanust mporpaMMbl 00ECTICUNBACT OBJIA/ICHUE KIIFOUEBBIMH KOMIIETCHIIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJIi CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCTH
OOIIEKYITYPHOTO, TUYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHSI TUYHOCTH O00YJArOIIHXCSI.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnblil Kypc «BepoaTHOCTh U CTaTHCTUKA» 0a30BOT0 YPOBHSI ABISETCS MPOJIOJKECHUEM
U DPa3BUTHEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOro ypoBHS OCHOBHOM mikoibl. Kypc
npenHasHaueH Ui GOPMUPOBAHUS Y OOYUAIOIIUXCS CTATUCTHYECKON KYJIbTYPHl U MIOHUMAaHUS
pOJIM TEOPUHM BEPOSITHOCTEH KaK MaTEMaTHMUYECKOr0 MHCTPYMEHTA AJIi U3YYEHHUS CIydalHbIX
COOBITHIA, BEJIMYMH U MporieccoB. [Ipu n3ydeHnn Kypca 000ramaroTcs IpeCTaBICHUS YIaIXCsl
0 METOJax UCCIeA0BaHN U3MEHYHBOTO MUPA, pa3BUBAETCS TOHUMaHUE 3HAUMMOCTH U OOLITHOCTH
MaTEMaTUYECKUX METO/IOB IO3HAaHUS KaK HEOTHEMJIEMOW 4YaCTU COBPEMEHHOI'O €CTECTBEHHO-
HAyYHOTO MUPOBO33PEHHUSL.

Conepxkanue Kypca HampaBlICHO Ha 3aKpeIvieHHuEe 3HAHWUW, TOJYYCHHBIX NMPU U3YYCHUHU
Kypca OCHOBHOM IIKOJIbI ¥ HA pa3BUTHE MPEICTABICHUHN O CIIyYalHbIX BEIMYMHAX U B3AUMOCBS3SIX
MEXAy HUMH Ha BaXXHBIX IPUMEPAX, CIOKEThI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOLIEro MUpA.

B cooTBeTcTBHUM € yKa3aHHBIMU IIEJIIMU B CTPYKTYpe y4eOHOTo Kypca «BeposTHOCTh U
CTaTUCTHKA» CpeIHEH IKOoJIbl Ha 0a30BOM YpOBHE BBIJCIEHBI CIEAYIOIINE OCHOBHBIC
comepxatenbHble TUHUM: «CiydaiiHble COOBITHSI U BEPOSATHOCTHY», «CilydailHble BETHMYMHBI U
3aKOH OOJIBIITNX YHCEID.

Baxnyio uwacTh Kypca 3aHMMaeT U3Yy4YE€HHE TEOMETPHYECKOro U OMHOMMAIBLHOTO
pacrpeieiecHuii M 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU — TIOKA3aTeJbHbBIM H
HOPMAaJIbHBIM pacIpeieICHUSIMHU.

Copepxanne nuHUN «Cry4yaiiHble COOBITHSI U BEPOSTHOCTH CIYKHT OCHOBOW ISt
(dbopMupOBaHUS MPECTABICHUH O paclpeeICHUN BEPOATHOCTENH MEKy 3HAUCHUSAMHU CITy4aiHBIX
BEJIMYMH, a TaKXkKe dTa JIMHHUS HeoOXoauMma Kak 0a3za JJisi M3ydeHHs 3aKOHA OOJBIIUX YUCEN —
GbyHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIET0 B MPHPOAE U OOIIECTBE M HMEIOUIETOo
MaTemMaruueckyro  (Gopmanuzanuo. Cam  3akOoH  OONBIIMX  YHCEN  TpeiaracTcs B
03HAKOMUTEILHOU opMe ¢ MUHUMATBHBIM UCTIOJIB30BAHUEM MAaTEeMaTHIECKOT0 popmann3ma.

Tempbl, cBsI3aHHBIE C HEPEPHIBHBIMU Cy4ailHIMU BEIMUMHAMU, aKIIECHTUPYIOT BHUMAHUE
IIKOJIbHUKOB Ha ONHMCAHUM U HW3YYEHUU CIyYalHbIX SIBJICHUA C TOMOUIBIO HEMPEPBIBHBIX
¢byskuii. OCHOBHOE BHUMaHHE yIEIsSeTCs MOKa3aTeIbHOMY U HOPMAJIBHOMY paclpeaesieHUsIM,
Opd OSTOM IMpEIIojaraeTcs O3HAKOMHUTEIbHOE H3yYeHHE MaTepuayia 0e3 JJ0Ka3aTelbCTB
MIPUMEHSEMBIX (haKTOB.

MECTO KYPCA B YYEBHOM IVIAHE

Ha u3ydenue kypca «BeposiTHOCTh U CTAaTUCTUKA» Ha 0230BOM YpOBHE OTBOAMTCS | 4ac B
HEJIENIO B TEYEHUE KAKIO0ro rojia 00ydeHus, Bcero 68 yueOHbIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBienue AaHHBIX C MOMOLIBI0 TaOnui U guarpamm. Cpeanee apudmernyeckoe,
MeraHa, HanOoJIbIiee M HAaMMEHBIIIee 3HAYCHMS, pa3Max, TUCIIEPCUs M CTAaHAaPTHOE OTKIIOHEHUE
YHUCJIOBBIX HAOOPOB.

CrnyuaitHble 3KCIIEPUMEHTHI (OTBITHI) W CIyYailHbIE COOBITHS. DJIEMEHTApPHBIE COOBITHS
(ucxomsr). BeposTHOCTh citydaitHOTO COOBITHS. BiIM30CTh 4acTOTHI W BEPOSTHOCTH COOBITHH.



CrnyyaifHbIe OIBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. BeposTHOCTH COOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.

Onepanyu Haj COOBITUSIMH: TIepeceueHre, 00beAMHEHUE, TPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyia C0KEHUS BEPOSITHOCTEMH.

VYcioBHas BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. [epeBo ciiydailHOro 3KCIIEpUMEHTA.
®dopmyna moaHOM BeposTHOCTH. He3aBucruMbie COOBITHSI.

KomOunatopaoe npaBusio ymHoxenus. [lepectanoBku u akropuan. Yucno coueTaHuid.
Tpeyronbauk [lackans. @opmyna 6mHOMa HphtoTOHA.

bunapHbIii ciy4yaiiHbIl ONBIT (MCHBITAHUE), YCIIEX U Heynada. HezaBucumble HCIIBITAHMSL.
Cepusi HE3aBUCHMMBIX HCHOBITAHUW 110 mepBoro ycrnexa. Cepus HE3aBUCUMBIX HUCHBITAHUI
bepuymn.

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHOcTeil. [[uarpamma pacnpeneneHus.
[Ipumeps! pactipeiesieHUid, B TOM YHCIIE, TEOMETPUIECKOEe U OMHOMHAIBHOE.

11 KJIACC

UucnoBble XapakTEPUCTUKU CIYYalHBIX BEJIIMYMH: MaTeMaTH4eCKOE OXKUJIaHUE,
JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHME. [[pruMepsl MpuMeHEeHNsI MaTEMaTUYECKOTO OXKUIAHUs, B
TOM 4YHCIIE B 3ajJadyaX W3 TOBCEIHEBHOH >XWU3HU. MareMaTH4ecKoe OXHUIaHWe OWHAPHOM
CIIy4YallHOM  BEIMYMHBI. MaremMaTuyeckoe OXHUJAHUE CYMMBI  CIy4alHBIX  BEJMYHH.
MareMaTHuecKoe 0’KUAAHNE U JUCTIEPCHS TEOMETPHUECKOr0 U OMHOMUAIBHOTO paclpeieeHuH.

3aKkoH OOJBIIMX YUCENT U €ro poJib B HAayKe, MpHUpoe U o0mecTBe. BRIOOpOUYHBIN METO
UCCIIE0BAHUMN.

[IpuMepsl HENpPEPBIBHBIX CIy4YalHbIX BeaW4MH. [IoHATHE O MIOTHOCTH pachpenereHusl.
3ajmauu, TPUBOASANIME K HOpMajdbHOMY pacnpeneneHuto. [loHsTHe 0 HOpPMallbHOM
pacrpeneeHn .

INJIAHUPYEMBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIBTATBI

JIudHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMBI yueOHOro mpemmera «MaTeMaTHKa»
XapaKTEepPU3YIOTCA:

['paxxmanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIUU 00ydarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHa POCCHUHCKOro OOILECTBa, MPEACTaBICHUEM O MaTEMAaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIECHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIlecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aHMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

ITaTproTr4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOM TPakTaHCKON MJACHTUYHOCTH, YBAXKCHHS K MPOILIOMY
M HACTOSALIEMY POCCUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHUIMCKMX MAaTE€MaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K HCHOJIb30BAHUIO ATHUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JYXOBHBIX IEHHOCTEW pOCCHUICKOro Hapoaa; Cc(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBEACHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HayKM U JIEATENbHOCTBIO YUYEHOIO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYMBOTO OYIYIIETO.

DcTeTndecKoe BOCIIUTAHNUE:!

JCTETUYECKMM  OTHOLIEHWEM K MHpY, BKJIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELICHUH, pPacCyX IEHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3ju4YHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHYecKhe 3HaHUs B HMHTepecax
310pOBOTO U 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 30POBBIO



(3mopoBoe mMHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUHA M OTIBIXA, PETyJsipHas (Qu3nUecKas
aKTUBHOCTh); (PU3NYECKOIO COBEPUICHCTBOBAHUSA, NPHU 3aHATUAX CHOPTUBHO-03/J0POBUTEIILHON
JeSITebHOCTBIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K PazIHMYHBIM
cdepam Mpo(hecCHOHATBHON 1EATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO H
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B pEIICHUH
IIPAaKTUYECKHX 3a/1a4 MaTeMAaTH4YeCKOI HallpaBJICHHOCTH.

DKOJIOTrM4eCKOe BOCIIUTAHUE:!

C(POPMHUPOBAHHOCTBIO HKOJOIMUYECKOW KYJIbTYPbl, OHMMAHHEM BIMSHUSA COLHAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHME NPUPOAHON M COLMAIBHOW Cpeibl, OCO3HAHHEM
rJI00aNbHOTO  XapakTepa SKOJOTMYECKHX  IpoOsieM; OpHEeHTaluued Ha  NpUMEHEHHUE
MaTeMaTHYECKUX 3HAHWUU Ui PEelICHHs 3a/1a4 B OOJIACTH OKpYXKAloIIed Cpelbl, TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKHM UX BO3MOKHBIX ITOCJIEACTBUH JUIsl OKPY>KAOLIEH CpeIbl.

IleHHOCTH Hay4YHOIO ITO3HAHUS:

C(POPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAaKTUKU, TOHUMAaHUEM MAaTeMaTHYECKOM HayKH Kak cepsl
YeJIOBEUECKON JESTENbHOCTH, ATANOB €€ Pa3BUTUSA U 3HAUMMOCTHU AJIS Pa3BUTUS LUBUIN3ALNM;
OBJIA/ICHUEM SI3bIKOM MAaTEeMAaTUKU U MAaTEMAaTUYECKOM KyJIbTYpOH KaK CpeACTBOM MO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO U UCCIIEN0BATENbCKYIO AEATEIbHOCTh WHANBUIYAIBHO
U B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble  pe3yiabTaTbl  OCBOGHHUS ~ IPOTpaMMbl  y4eOHOro  Ipeamera
«MaTtemaTuka»  XapakTEepU3YIOTCSl  OBJIAZICHUEM  YHUBEPCAIbHBIMM  I1O3HABATEIbHBIMU
NeHCTBUSAMH,  YHHBEPCAIBHBIMA  KOMMYHHKAaTHBHBIMH  JI€HCTBHSIMH,  YHUBEPCATbHBIMU
PEryJIATUBHBIMU JIEHCTBUSIMH.

1) YHuBepcanbHble TO3HABaTENbHBIC JICHCTBUA, 00ecneunBaoT (popMupoBaHue 6a30BbIX
KOTHUTHBHBIX IPOLECCOB 00YyYaroUMXcsl (OCBOEHHE METOJOB MO3HAHMS OKPY)KAIOLIEr0 MHUPA;
NpUMEHEHHE JIOTUYECKHX, UCCIIE0BATEIbCKUX ONepalnii, yMeHui padboraTh ¢ nHGopManuei).

Ba3oBrle Jornueckue neiCcTBU:

BBISIBIISITh U XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
NOHATUI, OTHOWIEHUH MEXAYy MOHATUAMHU; (OPMYJIUPOBaTh ONPEAEIECHUS IMOHATH;
yYCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMM, OCHOBAaHMA [UIs OOOOLICHHS H
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOTO aHAIN3a,;

BOCIIPUHUMATh, (OPMYIHPOBATh M TPEOOPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIC WU
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

BBISIBJIAITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTUBOpEUHs B (hakTax,
NAHHBIX, HAONIONEHUSAX W  YTBEPXKACHUAX; MpeanaraTb KpPUTEpUU A BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JieN1aTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTe/IbCTBA MATEMAaTHUECKUX YTBEPkKACHUH (IpsMBbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, HPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOABI;

BbIOMpaTh croco0 pemieHUs: y4yeOHOW 3anauM (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauboJjee MOAXOMAIMN € Y4ETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBrle nccieqoBaTeIbCKUE NEHCTBUA:



MCIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUI HHCTPYMEHT IMO3HAHUS;, POPMYTUPOBATH
BONPOCH], (UKCHpYIOIINE MPOTUBOpPEUUE, MpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOAUTH CaMOCTOSITENIbHO  CIJITAHUPOBAaHHBIA  3KCIEPUMEHT, HCCIIEOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXAy 00BEKTaMU, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS U BBIBOABI MO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs1, HCCIIeI0BaHUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIECCa, a TAKXKE BBIABUTATH MPEATOI0KEHHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabota ¢ nuadopmanmei:

BBISBJIATH Ae(PUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOUMBIX JJII OTBETA HAa BOIIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(DOpPMAMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPOPETUPOBATH MHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopMm
MPEICTaBICHHUS,

CTPYKTYypUpOBaTh  MHGOpPMAIMIO, TPEACTaBIsITH €€ B  Pa3IU4YHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAlMM IO CaMOCTOSTENbHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

2) YHuBepcagbHble KOMMYHHKAaTHBHBIC JCHCTBHUSA, 00ECIEYMBAIOT CHOPMUPOBAHHOCTH
COLIMANTLHBIX HABBIKOB 00YYAIOIINXCSI.

OO01enue:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKIEHUS B COOTBETCTBUH C YCIOBUSMHU U IEISIMHU
oOLIeHHs; SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS 110 X0y PEUICHUS 3a/1a4, KOMMEHTHPOBATH IOTyYEHHBIN Pe3yNbTaT;

B XOJIe¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMbI, MPOOJIEMBI,
perraeMoil 3aauu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIIECHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIIEHUSIMU JIPYTMX YYaCTHHUKOB AHaliora, OOHApY>KUBATh paziuive U CXOJICTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMYIUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPE/ICTaBIATh PE3yNbTaThl pElIeHUsl 3a7aud, SKCIEpUMEHTa, MCCIEIOBaHUS, MPOEKTa;
CaMOCTOSITENILHO BEIOMPATh (OPMAT BBICTYIIIICHUS ¢ YUETOM 33714 IPE3CHTAIMHA U OCOOSHHOCTEH
ayJIUTOPHUH.

CoTpyaHUYECTBO:

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW W MHAWBHUYaJbHON pabOThl pH
pemieHnu y4eOHBIX 3aJad; NPUHUMATH I1[€1b COBMECTHOW JESTeNbHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC B PE3YNIbTAT pabOThI; 0000IaTh MHEHHUST HECKOJILKUX JTFO/ICH;

Y4acCTBOBATh B TPYMIOBBIX (opMax paboThl (0OCYkaeHus, 0OMEH MHEHHM, «MO3TOBBIC
[ITYPMBD) ¥ HHBIE); BBITIOJIHATH CBOIO YacTh paOOThI M KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTUMU
YIeHaMU KOMAaH]Ibl; OI[EHMBATh KauyeCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

3) YHuBepcaiabHble pEryIsSTUBHBIE JeCTBU, 00ecreurBatOT (OPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

COCTaBJIATH IUJIaH, AJITOPUTM DPEIICHUsS 3a/Jayd, BBIOMpaTh CHOCOO pemieHUs ¢ y4EToM
UMEIOLINXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTpPOIIB:



BJIaJICTh HaBBIKAMH [T03HABATEIbHOM pedieKCHU KaK 0CO3HAHMSI COBEPIIAEMBIX JIeHCTBUI
U MBICIIUTENIBHBIX IIPOLIECCOB, HUX pe3yJabTaTOB; BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U pe3yNbTaTa pEeLIeHUs MaTEMAaTUUECKON 3a1a4H;

IIPEIBUIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3alayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATH HPUYUHBI
JOCTH>KEHUS MITM HEAOCTHKEHHSI pe3yIbTaTOB I TEIbHOCTH, HAXOAUTh OUIMOKY, AaBaTh OLIEHKY
nproOpPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

YuraTh U CTPOUTH TAOJIUIBI U 1UATPAMMBI.

OnepupoBaTh MNOHATUSIMH: CcpegHee apudmernueckoe, MenuaHa, HauOobIIee,
HauMEHbIIIEE 3HAYCHHUE, Pa3MaxX MAaCcCUBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUAMHU: CIy4alHBIA SKCIEPUMEHT (OMBIT) U CIy4allHOE COOBITHE,
2JIEMEHTAPHOE COOBITHE (IEMEHTAPHBIN MCXOJ) CIy4ailHOrO OMBITA; HAXOAUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CIIy4aifHBIMU COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSTHOCTH
COOBITUH B U3YyUEHHBIX CITYYalHBIX IKCIIEPUMEHTAX.

Haxonuts u GpopMynupoBaTh cOOBITHS: epecedeHre 1 00beTMHEHUE TaHHBIX COOBITHH,
COOBITHE, MPOTHUBOMOJIOXKHOE IAHHOMY COOBITHIO; IOJB30BATHCA JuarpaMMamMu Oiinepa u
(bopMyIoi croXKeHHUs BEPOATHOCTEH MPH PELICHUH 3ajad.

OmnepupoBaTh NOHATHAMM: YCIOBHas BEPOSTHOCTb, HE3aBUCHMBbIE COOBITHS; HaXOAUTh
BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C IOMOIIBIO I€pEBA CIIy4aliHOIO OIIBITA.

[TpuMeHAT KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATHSMH: WCIBITAHWE, HE3aBUCUMBIE UCIBITAHUS, CEPUSl HCIIBITAaHWM,
yclex M HeyJauya; HaXOIUTb BEPOATHOCTU COOBITMHM B CEpUU HE3aBHCHUMBIX HCIBITAHUN 10
NIEPBOTO yCIeXa; HaXOAUTh BEPOSTHOCTH COOBITHI B cepuu UCTIbITaHUi bepHysu.

OnepupoBarh TOHATHSAMU: ClIydallHas BEJIWYMWHA, PACHPEACIICHUE BEPOATHOCTEM,
Juarpamma pacipeeneHus..

11 KJTACC

CpaBHUBaTh BEPOATHOCTH 3HAUYECHUN CIIy4alHOM BEIMYMHBI 110 PACHPENEICHUI0 WIH C
MOMOUIBIO TUATPAMM.

OnepupoBaTh MOHATHEM MAaTEMaTHYECKOIO OXKUIAHMS; IPUBOAUTH IPUMEPHI, Kak
IIPUMEHSAETCA MaTEMaTHYECKOE OXHUAAHHUE CIIy4alHON BEIMYMHBI HAaXOOUTh MaTEMaTH4ECKOE
0’KMJIaHKE I10 JaHHOMY PacCIpeIeICHUIO.

Hmetsb nmpeacTaBiaeHue o0 3aKoHe OOJIBIINX YUCET.

NMets npeacraBiaeHue 0 HOPMAJIbHOM PaCIPENCIICHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBanue pa3geinoB U TEM
Ne i/t pasit

KonnuecTtBO yacoB

DnexTpoHHbIe (TP POBEIE) 00pa3oBaTEeIbHEIC

IPOTPaMMBI Bcero pecypcsl
1 [pencTaBNCHNE NAHHEIX 1 OUCATEILHAA 4 bubmuoteka [{OK https://m.edsoo.ru/e0b7b0f1
CTaTHCTHKA
CrnyualiHble ONBITHI U CIIydaliHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 bubmuoteka [{OK https://m.edsoo.ru/e0b7b0f1
DJIEMEHTAPHBIMHU HCXOJIaMHU
3 Onepan Has COOBITHAMH, CHONKCHHE 3 bubnmoreka [{OK https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTEH
VYcioBHast BEpOSTHOCTD, IEPEBO
4 CJIy4aifHOTO OIbITa, PopMyIia OTHON 6 bu6mmoreka LIOK https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBHCUMOCTh COOBITHIH
5 DJIEMEHTH KOMOMHATOPUKHI 4 bubmuoreka [{OK https://m.edsoo.ru/e0b7b0f1
6 Cepun 1ocae10BaTeIbHBIX UCTIBITAHUN 3 bubmuoreka [{OK https://m.edsoo.ru/e0b7b0f1
7 CryqaifHple BEIMYUHBI M pacripeaesneHus | 6 bubmuoreka [{OK https://m.edsoo.ru/e0b7b0f1
8 O00011eHNEe U cCUCTEMATU3ALNs 3HAHUN 5 bubmuoreka [{OK https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 34
11 KITACC
Ne 11/t HaumenoBanue pa3feinoB u TeM KonndecTBo 4aco OnexrpoHHble (1U(poBbIe) 00pazoBaTEIbHBIC
- MpOrpaMMBbI Bcero pecypcesl
1 MaTel\faTHuquKoe OKHIAHHC 4 bubmuoteka [{OK https://m.edsoo.ru/5fbcSdcl
CIIy9aliHOM BEIMYNHBI
2 I[chevp CHA I CTAHAGPTHOC OTIIOHCHIE | 4 bubnmoreka [{OK https://m.edsoo.ru/5fbc5dcl
CITyJailHON BEJIMYHMHEI
3 3aK0oH OOJBITUX YHCETT 3 bubmuoreka [{OK https://m.edsoo.ru/5fbcSdcl
4 HenpepriBHbie CyalHbIC BETHIHHEI 2 bubmuoteka [{OK https://m.edsoo.ru/5fbcSdcl
(pactipenenenus)




5

HopmanbHoe pacnpenenenus 2

bubmuoreka [{OK https://m.edsoo.ru/5fbcSdcl

6

[ToBTOpenue, 0600mEeHNE U
cucTeMaTHu3alus 3HaHui

19

bubmuoteka [{OK https://m.edsoo.ru/5fbcSdcl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34

ITOYPOYHOE ITNTAHMPOBAHUME

10 KJIACC
KosnuecTBo 4acos DIIEKTPOHHBIC IIU(PPOBBIC
Ne n/mt Tema ypoka P wpp
Bcero o0Opa3oBaTeNbHbIE PECYPCHI
1 [IpencraBieHre qJaHHBIX C TOMOIIBLIO TAOIUI] U 1 bubmunoreka LIOK
JMarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmernyeckoe, MeuaHa, HauooJbIIee
2 I/III){aII[/IMeHBII)J_Ii 3HAYCHUS ’a3MI21x I;CHC cust 1 bubmmorexa HOK
P 21 peHd, https://m.edsoo.ru/dd00738d
CTaHJIApPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe, MeuaHa, HauOoJbIIEe
3 I/III){aII[/IMeHBII)J_Ii 3HAYCHUS ’a3MI21x I;CHC cust 1 bubmorexa [IOK
P 21 peHd, https://m.edsoo.ru/98645f6¢
CTaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe, MeuaHa, HauOoJbIIee
4 I/III){aII[/IMeHI)II)_Hi 3HAYEHHUS ’aSMI;X I/;Cl'Ie cust 1 bubmorexa HOK
P 8 peu, https://m.edsoo.ru/7¢9033a8
CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
5 Cry4aiiHbple SKCTIEpUMEHTHI (OIBITHI) U CIy4aiiHble 1 Bbu6muotexa [JOK
COOBITHS. DIIEMEHTapHBIC COOBITHSI (MCXO/IbI) https://m.edsoo.ru/347¢c1b78
BepositHOCTB cityuaiiHoro coosiTusi. BepositHoctn
6 COé)bITI/Iﬁ B OHBIT};I( c aBHOBO3MO)KHHMI:/I 1 bubmorexa I[IOK
P https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMU COOBITUSIMHU
BepositHocTh citydaitHoro coObiTus. [IpakTnueckas bubnuorexa [JOK
7 1
pabora https://m.edsoo.ru/5e8fa94a
Omnepanuu Haa COOBITUSAME: TIEpEeCeUYCHUE
parl A o p ’ bubmuoreka [{OK
8 o0beauHeHre COOBITHUI, TTPOTUBOIIOIOKHBIE 1

coObITHs. lnarpammbl Ditnepa

https://m.edsoo.ru/221c¢622b




Omneparuu HaJl COOBITHSMU: TIEPECEUCHHE,

but6mmoreka [IOK

? gggsiiiézlfaﬁggﬁﬁfréﬁﬁ Z;I;BOHOHOXHBE https://m.edsoo.ru/cc10cle2
10 dopmyia CIOKEHUS BEPOSITHOCTEN bubmorexa I[IOK
https://m.edsoo.ru/3057365d
11 VYcnoBHas BEPOATHOCTh. Y MHOKEHHUE bubmmoreka [JOK
BEpOSTHOCTEH. /[epeBo cirydaitHOro SKCrepuMeHTa https://m.edsoo.ru/9a408d25
12 VYcnoBHas BEpOSATHOCTh. Y MHOKEHHUE bubnuoteka [JOK
BEpOSITHOCTEH. JlepeBo ciryyaifHOTro 3KCIepruMeHTa https://m.edsoo.ru/ble76d3a
13 VYcnoBHas BEpPOATHOCTh. Y MHOKEHHUE bubmmoreka [JOK
BEpOSITHOCTEH. J[epeBo ciryqaitHOro SKCrepruMeHTa https://m.edsoo.ru/47tb6bl1 1
14 dopmyJia MOJTHON BEPOATHOCTH bubmorexa I[IOK
https://m.edsoo.ru/15941bec
15 @opMyita OJIHON BEPOATHOCTU bubmorexa [IOK
https://m.edsoo.ru/a9ec13c8
16 ®dopmyiia mojaHoM BepoaTHOCTH. HezaBrucrmblie bubnuotexa [JOK
COOBITHS https://m.edsoo.ru/e3dd5ac9
bubmmoreka [JOK
17 Konrposbuas pabora https://m.edscI)_E).ru/29dc6cb9
18 KomOunatopHoe npaBuiio yMHOKEHUS bubmmorexa HOK
https://m.edsoo.ru/2270cf70
bubmmoreka [JOK
19 Tepecranosiu u daxTopuan https://m.edscI)_E).ru/dS 8cebd1
. bu6nuoreka [JOK
20 Hucno coueraruii https://m.edsﬁ).ru/7904dfb0
1 Tpeyronbauk I[Nackans. @opmyna GuHOMA Bbubmmoreka [JOK
HrroTona https://m.edsoo.ru/fa47998f
|t cnatn o (e e B LOK

HE3aBHCUMBIX UCIBITAHUHN J0 IIECPBOTO yCricxa

https://m.edsoo.ru/2e1{2368




23 Cepust He3aBUCUMBIX UCIIBITAaHUN bepHyiu 1 bubmorexa I[IOK
https://m.edsoo.ru/e9572a68
24 Cepus He3aBUCUMBIX UcnbITaHUH. [IpakTHyeckas 1 bu6muotexa [JOK
paboTa ¢ UCIOIH30BAHUEM DJIEKTPOHHBIX TAOJINII https://m.edsoo.ru/f4al5al4
. bu6nuoreka [JOK
25 Cotyualitas BENUIHHA ! https://m.edsﬁ).ru/639be9aa
26 Pacnpenenenue Bepodarnocren. JluarpaMmma 1 Bbu6muotexa [JOK
pacrpeaeeHus https://m.edsoo.ru/6dc7ff39
27 CymMmMma 1 Ipou3BEJCHNE CITyYalHbIX BEJTUYMH 1 bubmorexa I[IOK
https://m.edsoo.ru/51b7ed5f
28 CymMa ¥ Ipou3BeCHHUE CITy4alHbIX BETUYUH 1 bubmorexa [IOK
https://m.edsoo.ru/c2757cc3
29 [Tpumepsl pactipeesieHnii, B TOM YUCIe 1 bubnuoteka [JOK
reOMEeTPHUECKOe U OMHOMHUAIBHOE https://m.edsoo.ru/91e08061
30 IIpuMepsl pactipeiesIeHU, B TOM 4KCIIe 1 bu6muotexa [JOK
T€OMETPUUYECKOE U OMHOMHAIIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 1 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/0f4d3cd7
3 [ToBTOpeHMEe, 06001IEHNE U CUCTEMATH3AIUS 1 bubmmnoreka LIOK
3HAHUH https://m.edsoo.ru/e0la3dc4
33 HroroBast koHTpOIBHAS paboTa 1 Egggﬁﬁiﬁiiﬁﬁ /2985279
34 [ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AIUS 1 bubmunoreka LIOK
3HAHUI https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC
Nem/n | Tema ypoka KonndecTBo 4aco DNEeKTPOHHBIE HU(POBLIE
Bcero o0pa3oBaTeNbHbIE PECYPCHI




[ToBTOpeHmE, 0000MIEHNE, CUCTEMATH3AIIHs 3HAHUM.

bu6mmoreka [IOK

1 CnyyaliHble ONIBITHI M BEPOSITHOCTU CITyH9ailHBIX
yraus P yHam https://m.edsoo.ru/430d330a
coOpITuii. Cepry HE3aBUCHMBIX MCTIBITAHUM
[ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH.
2 Cn agHHe Z)HLITbiH U BE Z)HTHOCTI/I cl HaﬁHBIX bubmorexa HOK
yraus P yHam https://m.edsoo.ru/a573a292
coOpITui. Cepry HE3aBUCHMBIX MCTIBITAHUM
[ToBTOpenue, 060061IeHNE, cCTeMaTH3alus 3HAHUH.
3 Cn agHHe Z)HLITbiH U BE Z)HTHOCTI/I cl HaﬁHBIX bubmmorexa HOK
yraus P yHam https://m.edsoo.ru/07a5e861
coObITuii. Cepry HE3aBUCHMBIX MCTIBITAHUM
[ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH.
4 Cn agHHe Z)HLITbiH U BE Z)HTHOCTI/I cl HaﬁHBIX bubmmorexa HOK
yraus P yHam https://m.edsoo.ru/32bc29bf
coOpITuii. Cepry HE3aBUCUMBIX MCTIBITAHUM
5 [Tpumepsl NpUMEHEHHS] MATEMATUYECKOTO OKHUIaHUS bubnuoteka [JOK
(cTpaxoBaHue, 10TEpEs) https://m.edsoo.ru/ea27084d
MareMatnuyeckoe 0KMIaHUE CYMMBI CITy4alHbIX Bbu6muotexa [JOK
6
BEJINYUH https://m.edsoo.ru/Oadefe9e
MaremaTuyeckoe 0KUIaHUE TEOMETPUIECKOTO 1 but6mmoreka [IOK
7 o
OMHOMMAJILHOTO pacrpeieeHui https://m.edsoo.ru/20de2fc2
] MaremMatnueckoe 0KHIaHUE F€OMETPUUECKOTO U Bu6muotexa [JOK
OMHOMMAJIBHOTO pacipeaesICHUN https://m.edsoo.ru/17b0e769
9 Jucnepcns U cTaHIapTHOE OTKIIOHECHHUE bubmmorexa HOK
P 71ap https://m.edsoo.ru/bcc67f76
10 Jlucniepcrs M CTaHIAPTHOE OTKIIOHEHUE bubmorexa HOK
p 71ap https://m.edsoo.ru/bf78aad6
Jlucniepcuu TeOMETPUIECKOTO U OMHOMHAIBHOTO bubmuotexa [JOK
11
pacripesieeHus https://m.edsoo.ru/4b5a495¢
12 [TpakTryeckas paboTa ¢ UCMIOIB30BAHUEM DJIEKTPOHHBIX Bu6muotexa [JOK
TalJIHI] https://m.edsoo.ru/a53cd884
13 3akoH 0oJbpIIUX unces. BeiOOpouHbIil MeTOT bu6mmoreka [IOK

HUCCIIENOBAaHUN

https://m.edsoo.ru/94ddc34a




3akoH 0oJbpIIUX unces. BeiOopouHbIil MeTOT

but6mmoreka [IOK

14 .
WCCIIeTOBaHUI https://m.edsoo.ru/cf23b369
15 [TpakTruyeckas paboTa ¢ UCMOIB30BAHUEM JIEKTPOHHBIX Bbu6muotexa [JOK
TalJIHI https://m.edsoo.ru/6¢c1d11a6
16 WroroBas koHTpoJibHAsE paboTa bubmorexa [TOK
P P https://m.edsoo.ru/7e379{8f
17| Oy nromben pacnperencin. Pasnoviepos BuGmrorexa LIOK
YHEI pactipe ’ p https://m.edsoo.ru/9f5b423d
pacmpesieieHue 1 ero CBOMCTBA
8| Oy nrommben pecnperencis. Pasoviepos BuGmrorexa LIOK
YHEI pactipe ’ p https://m.edsoo.ru/blc2712e
pacmpesieieHue 1 ero CBONCTBA
o | npmssane k sopyaraicny pepessac. Bumorera LOK
YHEI p https://m.edsoo.ru/97¢19159
pacnpeeneHus
20 [TpakTryeckas paboTa ¢ UCMOIB30BAHUEM DJIEKTPOHHBIX Bbubmuorexa [JOK
TalJIHI] https://m.edsoo.ru/1f1f9ad9
71 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHH. but6mmoreka [IOK
OnwucarenpHasi CTATHCTUKA https://m.edsoo.ru/72953f4c
2 [ToBTOpeHME, 00600IIIEHNE U CUCTEMAaTH3alUs 3HAHUH. bubmunoreka LIOK
OmnucarenpHas CTaTHCTHKA https://m.edsoo.ru/b699ad0c
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3a 3HaHUH.
23 OHBI;;FTBII) CHHa];HOBOBIEOI;ZL?MHHSEGI\I\:[IGI?;. ﬁfﬁ\mH - bubmmorexa HOK
P P https://m.edsoo.ru/3fcbacf9
COOBITUSIMH
[ToBTOpeHue, 060061IeHNE U cUCTeMaTH3a 3HaHUH.
24 OHBI;;FTBII) CHHa];HOBOBIEOI;ZL?MHHSEGI\I\:[IGI?;. ﬁfﬁ\mH - bubmmorexa HOK
P p https://m.edsoo.ru/538fd7cf
COOBITUSIMH
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHH.
25 Brruucrienue BeposiTHOCTEH COOBITUI C TPUMEHEHUEM bu6muotexa [JOK

dbopmyn u rpaduuecKrX METOAO0B (KOOpAMHATHAS
npsiMasi, IEpeBo, IuarpamMma Diinepa)

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




[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHHH.
26 Brruucrienue BeposTHOCTEH COOBITUI C TPUMEHEHUEM 1 Bu6muorexa [JOK
dbopmyn u rpaduuecKrX METOA0B (KOOpAMHATHAS https://m.edsoo.ru/dc9ad6ca
npsiMasi, IEpeBo, IuarpamMma Diiiepa)
[ToBTOpeHME, 00600IIIEHNE U CUCTEMAaTH3alUs 3HAHUH.
Brruucnenue BepoaTHOCTEH COOBITHN ¢ TPUMEHEHUEM bubnuoteka [JOK
27 1
dbopMyI u TpadUIECKIX METOIOB (KOOpAUHATHAS https://m.edsoo.ru/59641277
npsiMasi, IEPEBO, TUarpaMma Diiepa)
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHH.
28 Brruucrienue BeposiTHOCTEH COOBITHI C TPUMEHEHUEM 1 Bubmuotexa [JOK
dbopmyn u rpaduuecKrX METOA0B (KOOpAMHATHAS https://m.edsoo.ru/e71debe4
npsimMasi, IEpeBo, IuarpaMma Diiiepa)
[ToBTOpeHME, 06001IEHNE U CUCTEMAaTH3alUs 3HAHUH. bubmmoreka [JOK
29 . 1
CrydaiiHple BETMYUHBI M pacCIpeIeICHUS https://m.edsoo.ru/00b2etb3
30 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS 3HAHHI. 1 but6mmoreka [IOK
CryvaiiHbple BEJIMYMHBI U PACIPEeTICHHS https://m.edsoo.ru/1cc2df8f
31 [ToBTOpeHME, 06001IEHNE U CUCTEMAaTH3alUs 3HAHUH. 1 bubmunoreka LIOK
MareMaTnueckoe 0KHIaHHe CITy9aliHOW BEJTMYNHBI https://m.edsoo.ru/aeal298c
3 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHH. 1 but6mmoreka [IOK
MareMaTHYeCKOe OKUIaHUE CITYyYalHOM BETMYUHBI https://m.edsoo.ru/640a8ebf
bubmunoreka LIOK
33 HroroBas koHTpoJIbHAsI paboTa 1
p P https://m.edsoo.ru/0fd6d597
34 [ToBTOpeHue, 06001IeHNE U cHUCTeMaTH3alus 3HaHUI 1 bubmorexa [TOK
p ’ B 1 https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HHPOBEPSEMBIE TPEBOBAHIS K PE3VJIBTATAM OCBOEHM] OCHOBHOU
OBPA3OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon o
DOBEDSEMOro IIpoBepsieMble IpeIMETHBIE PE3YIBTAaThl OCBOEHUS OCHOBHOMN
poBep 00pa3oBaTebHON MTPOrpaMMBbI CPEHETO 00IIIEer0 00pa3oBaHUs
pe3yJsipraTta
6 Teopus BepOsITHOCTEHN M CTATUCTHKA
6.1 UnTarh U CTPOUTH TAOJHUIIBI U JUATPAMMBbI
6.2 OnepupoBaTh MOHATUSAMH: CpellHEe apupMeTHIecKoe, MeInaHa,
) HauOoJblIee, HAaMEHbIIIee 3HAaUCHHEe, pa3MaX MacCHUBa YHUCIIOBBIX TAHHBIX
OnepupoBaTh MOHIATHAMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT) M CIy9aiiHOE
COOBITHE, DTIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBINA UCXO) CIYyYaitHOTO
6.3 OTIbITa; HAXOJIUTh BEPOSATHOCTH B OMBITAX C PABHOBO3MOKHBIMU
CIIy9aiiHBIMHU COOBITUSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITHI
B M3YYEHHBIX CIyYalHBIX dKCIIEpUMEHTaX
Haxoaute u popMynupoBaTh COOBITHS: TIEpecedeHre U 00beTMHEHNE
6.4 JTAHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE TAHHOMY COOBITHIO;
' MOJTK30BaThCA TMarpaMmamMu Didsiepa U GOpMYIION CIIOKEHHS BEPOSITHOCTEH
MIpU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSAMH: YCIIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HAXOJUTh BEPOSITHOCTH C IMTOMOIIBIO MTPaBUJIa YMHOXKEHHS, C TOMOIIbIO
JIEpEBA CIIYYaHHOIO OIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE MPABHIIO YMHOKEHUS IPH PEIICHUH 33124
OnepupoBarh NOHIATUSIMU: UCTIBITAHUE, HE3ABUCUMbIE UCTIBITAHUS, CEPUSI
6.7 UCIBITaHUH, YCIIEX U HeyJ/la4ya; HaXOJIUTh BEPOSTHOCTU COOBITHI B CEPUH
' HE3aBUCHUMBIX UCTIBITAHUN JI0 IEPBOTO YCIeXa, HAaXOIUTh BEPOSITHOCTU
cOOBITHH B CEpUU UCTIBITAHUI bepHymn
6.8 OnepupoBath MOHATUAMHU: CllydaiiHasi BEIMYMHA, paclpe/IesieHre
) BEpPOSITHOCTEM, TUarpamma paclpeaencHus
11 KJTACC
Kog o
DOBEDSEMOro [IpoBepsieMble TpeIMETHBIE PE3YJIBTAThl OCBOCHUSI OCHOBHOM
poBep 00pa3zoBaTenbHON MTPOTrpaMMBbl CPETHET0 001IIeT0 00pa30BaHUS
pe3yJsibraTta
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAUEHUH CITy4yallHOW BEJTMYMHBI 110
) pacnpeesIeHHI0 UITH C TIOMOIIBIO JMarpaMmm
OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO OKHIaHUS, TPUBOIUTD
59 IIPUMEPBI TOT0, KaK IPUMEHSETCSI MaTEMATUYECKOE 0XKUIaHNE CIIydailiHON
' BEJIMYMHBI, HAXOUTh MaTEMaTHYECKOE OKUJaHUE 110 JTAHHOMY
pacnpeesIeHUI0
5.3 NMets ipencTaBieHne o 3aKk0He OOJBIINX YHCET
5.4 Hmets npencraBieHue 0 HOpMaabHOM PACIPEAEICHUN




[NPOBEPAEMBIE ODJIEMEHTHBI COAEP)KAHUA
10 KJTACC

Kon

IIpoBepsiemMblil 2JIEMEHT COAEp KaHUS

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue TaHHBIX C IIOMOIIBIO Ta0uIl U nuarpamm. Cpennee
apudmeTnueckoe, MeauaHa, HanOoJbIee U HAMMEHbBIIIee 3HAYCHHS, pa3Max,

JUCTICPCHA U CTAHJAPTHOC OTKIIOHCHUC YHMCJIOBBIX Ha6op013

6.2

Cry4aifHbIe SKCTIEPUMEHTHI (OTIBITHI) U CIydalHbIE COOBITHS. DIeMEHTapHBIC
coObITHsI (MCXOBI). BEposSTHOCTH CITy4aliHOTO COOBITHS. BIM30CTh YacTOTHI U
BEPOATHOCTH cOObITHI. CiydaiiHble OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH. BEpOSTHOCTH COOBITH B OMBITaX C PABHOBO3MOXKHBIMH

OJICMCHTAPHBIMU COOBITHSIMHU

6.3

Omnepanuu Haja COOBITUSAMMU: NTepecedeHue, 00beIMHEHNE, TIPOTUBOIOI0XKHbIE
coObITus. [lnarpammsl Diinepa. @opmyiia CIOKEHHUs] BEpOITHOCTEH

6.4

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEN. J[epeBo cirydailHOro
skcniepuMerTa. Dopmyra moiHoN BeposiTHOCTH. HesaBucumbie cCOOBITHS

6.5

KomOunaropHoe npaBuiio ymHoxxkeHus1. [lepecranoBku u pakropuan. Yucio
coyeranuii. Tpeyronsauk Ilackans. @opmyna 6maoma HeioToHa

6.6

BunapHbIif cirydaiiHbIi ONBIT (MCIIBITAHUE), YCIIEX U Heyaada. HesaBucumbie

ucnbiTanus. Ceprsi HE3aBUCUMBIX UCIIBITAHUMI 110 iepBoro ycrnexa. Cepust
HE3aBUCUMBIX UCNIbITAaHUN bepHymm

6.7

Cnyuaiinas BennuuHa. Pacnipenenenue BeposTHocTel. JlnarpaMmma pacrpeaencHusl.
ITpumepsl pacnipesieneHuii, B TOM 4HCIIe FeOMETPUYECKOe U OMHOMHAIbHOE

11 KJTACC

Kon

[IpoBepsieMbIil AIEMEHT COJEPKAHUS

5

Teopust BEpOSITHOCTEH U CTATHUCTUKA

5.1

UucnoBble XapaKTEPUCTHKY CIIy4alHBIX BEJIMYMH: MATEMAaTHYECKOE 0KUIaHNUE,
JUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHHs] MAaTEMaTUYECKOTO
OKUJaHMs, B TOM YHUCIIE B 3a/1a4aX U3 MOBCEAHEBHOM XU3HU. MaTemaTndecKkoe
OXKHUlaHue OMHApHOM CITyyaifHOH BeMUYMHBL. MareMaTndeckoe 0KUIaHHe CYyMMBI
CIIy4allHBIX BEJIMYHMH. MaTeMaTnyeckoe 0KMIaHuE U JUCIIEPCUS TEOMETPUYECKOTO
1 OMHOMHUAJIBHOTO pacrpeieeHui

52

3aKoH OOJIBLIMX YMCEIT M €r0 POJib B HayKe, pUpoie 1 obiecTBe. BriOopouHbIit
METOJI YICCIICNOBAaHUI

53

[Ipumepsl HEMPEPHIBHBIX CIy4YailHbIX BeIWYUH. [[oHSATHE O MIIOTHOCTH
pacnpezenenus. 3agauu, IpUBOJALINE K HOPMAJIbHOMY paciipeneienuto. [lonsatue o
HOPMaJIbHOM pacrpeieIeHuN




HPOBEPSEMBIE HA EI'D IO MATEMATUKE TPEBOBAHIS K PE3VJIbTATAM
OCBOEHIA OCHOBHOU OBPA3OBATEJIbHOU ITPOI'PAMMUBI CPEAHEI'O OBIIEI'O

OBPA30OBAHUMA

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl CPETHETO 00IIero 0Opa3oBaHus

Bragenne Metomamu JOKa3aTenbCTB, AITOPUTMAMH PEIICHUS 33a]a4; yMEHHUE
(dbopMynHpOBaThH M ONEPUPOBATH MOHATUSAMHU: ONpEEICHNE, aKCUOMa,
Teopema, CIIE/ICTBHE, CBOICTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHUIIBHEIC
(bOopMyYITHPOBKH; IPUMEHATH UX; yMEHHE (POPMYITUPOBATH 0OpaTHOE U
HPOTUBOIIOJIOKHOE YTBEPXKIACHHUE, TPUBOAUTH IPUMEPHI M KOHTPIIPHMEPHI,
UCIIO0JIb30BaTh METOJl MATEMaTHYECKONW MHIAYKIIMH; TPOBOIUTH
JI0Ka3aTeIbHbBIC PACCYKCHUS TIPH PELICHUH 33]]a4, OLIEHUBATH JIOTHYECKYIO
PaBUIBHOCTh PACCYKICHUN; yMEHHE ONIEPUPOBATH MOHATUSIMHU:
MHO>KECTBO, ITOJ]MHOKECTBO, OTIEPALIH HaJl MHOXXECTBAMHU; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH armapar JJsi OMUCAHUs
peabHBIX MPOIIECCOB U SBJICHNUHN M IPU PEIICHNH 3a]a4, B TOM YHCIIE U3
JPYrux yueOHbIX IPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBII rpad, IepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a1aBaTh U
OTKCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; UCTIONB30BaTh rpadbl Mpu
pelIeHn  3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YUCIIO, 1IeJI0€ YUCIIO,
CTCIICHBb C ICJIBIM ITOKA3aTCIIEM, KOPCHb HaTypaﬂbHOﬁ CTCIICHU, CTCIICHD C
palMOHATILHBIM MTOKA3aTeNeM, CTENEeHb C JeHCTBUTENbHBIM ITOKa3aTeleM,
Jorapugm ymucia, CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YUCIIA, OCTaTOK
M0 MOAYJIIO, PAIlMOHATIFHOE YKCII0, HPPALMOHAIEHOE YHCII0, MHOXKECTBA
HATypaJbHbIX, LCJIbIX, paAllMOHAJIbHBIX, I[eﬁCTBHTGHBHBIX YUCCII; YMCHHC
MCIIOJIb30BaTh MPU3HAKY JI€TMMOCTH, HAMMEHbBIIUI 00NN JeTUTeNb U
HauMeHbIee olIee KpaTHoe, alropuT™ EBKITAa MpH pelieHny 3aad;
3HaKOMCTBO C Pa3JIMYHbIMH MMO3ULIMOHHBIMU CUCTEMaMHU CUHCIICHUS; YMEHUE
BBINOJIHATEH BBIYHUCIICHUE 3HAUCHUN U npeo6pa30BaHH;1 BI:Ipa)KeHI/Iﬁ CO
CTENEHsAMH | JIoTaprudmamu, mpeoOdpa3oBaHus IPOOHO-pAITMOHATBHBIX
BI:Ipﬁ)KGHHfI; YMCHUC OINCPpUPOBATH MOHATHAMU: IOCICAOBATCIIbHOCTD,
apudmeTnyecKkas mporpeccus, reoMeTpuieckas mporpeccusi, 0eCKOHEUYHO
yOBIBaIoOIasi TEOMETPUYECKAsi IPOTPECCHs; YMEHUE 3a1aBaTh
MOCIIEI0BATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO0 PEKYPPEHTHBIX (hopMyIT;
YMCHUC OINCPHUPOBATH NOHATUAMMN: KOMIIJICKCHOC YUCIIO, COHpH)KéHHBIC
KOMIUIEKCHBIE YHCTIa, MOAY/b U apryMEHT KOMILJIEKCHOTO uucia, opma
3aIlliCU KOMIIJICKCHBIX YHUCEJII (I‘GOMeTpI/IquKa}I, TPUTOHOMCTPHUYICCKAA U
anreOpanveckas); yMeTb TPOU3BOAUTH apuPMETHICCKUE ACHCTBUS C
KOMITIJICKCHBIMU YU CJIaMU; ITPUBOAUTH NPUMEPHI UCITOJIB30BAHUA
KOMIUIEKCHBIX YHCEIT; ONIEPUPOBATH MOHATUAMM: MaTpuia 2xX2 u 3x3,
OMpCACIIMTCIIb MATPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OTTPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIIBHBIE, UPpALlUOHAJIbHBIE,
NIOKa3aTesbHbIC, CTENEHHBIE, Iorapu(pMUIECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATH IIOHATUIMMU:
TOKAECTBO, TOXKAECTBEHHOE peoOpa3oBaHye, ypaBHEHNE, HEPABEHCTBO,
CUCTEMa ypaBHEHUMN U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM,
HEPABEHCTB U CUCTEM; YMEHHUE pellaTh YPABHEHHUsI, HEPABCHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIaTh YPAaBHEHMsI, HEPABEHCTBA U




CUCTEMBI C TapaMEeTPOM; IIPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI
IJId pCHICHUA MAaTCMAaTUYCCKHUX 3a/la4 U 3aaa4 U3 pa3InIHbIX O6HaCTeﬁ
HayKH U peaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: HYHKIUS, YETHOCTh QYHKIIUH,
NEePUOIUYHOCTD (DYHKIIMU, OTPAaHHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTb
GyHKIHUH, SKCTpeMyM (YHKITUH, HANOOJIbIIIEe M HAUMEHBIIICE 3HAYCHUS
(GyHKLIMU Ha TPOMEKYTKE, HelpepbIBHAs (DYHKIIHSI, aCUMIITOTHI rpaduka
GbyHKIIMY, IepBas ¥ BTOpasi Npou3BOAHAS (PYHKLINU, TEOMETPUUECKUI U
(u3uUecKuii CMBICI IPOU3BOIHOM, TEPBOOOpa3Hast, ONpeIeIEHHBIN
MHTETpall; yMEHHE HaXOUTh aCUMIITOTHI Tpaduka QyHKIUU; yMEHUE
BBIYUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMIIO3ULIUU
GyHKIMA, HAXOIUTh YpaBHEHHUE KacaTeIbHOU K TpaduKy (pyHKIIUU; yMEHUE
HaXOJUTh MPOU3BOAHBIC AIEMEHTAPHBIX (DYHKIIHIA; yMEHUE UCIIOIB30BaATh
MPOU3BOJHYIO JUIsl HCCeI0BaHus (QYHKIIMH, HAXOIUTh HAauOOIbIINE U
HaMMEHBIINE 3HAaYeHUs! PYHKIUI; CTPOUTH rpa)uKi MHOTOUJICHOB C
HCIIOJIb30BaHUEM arrapaTa MaTeMaTHYeCKOro aHaIn3a; MIPUMEHATh
IPOM3BOJIHYIO ISl HAXOKICHUS HAMITYUILIETO PEIICHUs B IPUKIAIHBIX, B
TOM YHCJIE€ COLIMATbHO-3KOHOMMUYECKUX U (PU3NUECKHX 3aJauax; HaXOAUTh
IUIOINAAN U 00BEMBI (PUTYP C IIOMOLIBIO HHTErpalia; MPUBOIAUTH PUMEPHI
MaTeMaTHUYECKOT0 MOJEIUPOBAHUS C TOMOIIBIO TU(hepeHIInaTbHBIX
YpaBHEHUHU

YMeHue onepupoBath NOHATHAME: TpaduK GyHKINU, 0OpaTHAS QYHKIIHS,
KOMITO3HITHS YHKIIUH, TUHEHHAs QYHKIUS, KBaapaTuIHas (yHKIIHS,
panoHanbHas QYHKIIHS, CTeNeHHas! QYHKITUS, TPUTOHOMETPHUIECKHE
GbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITUH, TTOKa3aTeIbHAS 1
Jorapudmuueckas QyHKIUU; YMEHUE CTPOUTH TPapUKH N3ydEeHHBIX
(GYHKIMHA, BRITTOTHATE IPe0Opa3oBaHus rpagukoB (PyHKITHH, HCTIOIB30BaTh
rpaduKu A7 U3y4EeHUs POLIECCOB U 3aBUCUMOCTEMH, TIPU PEIICHUH 3a/1a4 U3
JPYruX y4eOHBIX MPEAMETOBH 3a]1a4 U3 PEATbHON KU3HH; BRIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEX/ly BETMUYMHAMMU; UCTIOIb30BATh CBOMCTBA U
rpaduku GYHKIUN 7S pelIeHus ypaBHEHHH, HEPaBEHCTB U 33134 C
napameTpamu; n300pakaTh Ha KOOPAWHATHOM MIOCKOCTH MHOKECTBA
pelLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHCIIE Ha
IPOIICHTHI, JOJIM U YaCTH, HA JBMKEHUE, padOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3aJJa4i U3 00JIACTH YIPABJIECHUS JIUUYHBIMUA U CEMEHHBIMU
(uHAHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHHSI, HEPAaBEHCTBA U MX
CHUCTEMBI 110 YCIIOBHIO 33]1a4H, UCCIIEOBATh MTOJIyYEHHOE pELICHUE U
OLIGHUBATh MPABJONOA0OHOCTD PE3YNIbTAaTOB; YMEHHUE MOACTHPOBATD
peanbHbIE CUTYallUX Ha A3bIKE MATEMATUKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H, UCCIIEN0BATh
MOCTPOCHHBIE MOJIEIIN C HCIIOIb30BaHUEM alllapara aiareopsl,
MHTEPIPETUPOBATH OJTYYEHHBIN pPe3ybTaT

YMeHue onepupoBaTh NOHATHAMU: CpeHee apu(MeTHIECKOe, MeTUaHa,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHUS, pa3Max, AUCIIEPCHUsl, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, UHTEPIPETHPOBATH
nH(popMaIrio, MpeJCTaBICHHYIO B TaOJIMIIaX, HA AUarpaMMax, rpadukax,
OTPaXKAIOLIYIO0 CBOKCTBA PEaIbHBIX IIPOLIECCOB U SIBICHUH; IIPEACTABIIATD
HH(OpPMAITHIO ¢ TOMOIIBIO TAOJIUII U TUATPAMM; HCCIICIOBAThH
CTATUCTUYCCKUC JAHHBIC, B TOM YUCJIC C IPUMCHCHUCM rpa(bnqecxnx




METO/0B U JIEKTPOHHBIX CPE/ICTB; IpaueCKy UCCIEI0BATH COBMECTHBIE
HaOJI0ICHNUS C MOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHOW perpeccuu

YMeHue ornepupoBaTh NOHATHAMM: CIIy4aiHBIN ONBIT U CIy4aiiHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM IPa(hUUECKUX METOMIOB; IPUMEHSATH (POPMYIIbI CIOKESHUS U
YMHOXXEHUS BEPOSITHOCTEH, (POPMYITy ITOJTHOW BEPOSTHOCTH, (OPMYITY
Bepuynnmn, komOunaTopHbie (PakThl U (HOPMYJIBI; OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITUI; YMEHHUE ONEPUPOBATh NOHATUAMMU: CIydaiHas
BEJIMYMHA, PaCIpEIEICHHE BEPOSITHOCTEN, MaTEMaTHUECKOE OKUAHNE,
JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE CITyJaliHOI BETMYMHBI, PYHKLIUU
pacnpeneseHns U INIOTHOCTH PaBHOMEPHOT'0, IIOKA3aTEIbHOTO U
HOPMAaJIBHOTO PACIIPEAEICHUIN; YMEHUE UCIIONb30BaTh CBONCTBA U3YYEHHBIX
pacnpeneseHuii AJis peleHus 3a1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH
OOJBIINX YHCEII, METO/bI BHIOOPOUYHBIX MCCIEIOBAHNIN; YMEHHE IPUBOANUTD
IPUMEPBI MPOSIBICHUS 3aKOHA OOJBIINX YKCET B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUAX; YMEHUE ONIEPUPOBATh MOHATUSMHU: COYETAHUE,
NIEPEeCTaHOBKA, YUCIIO COUETAHUHN, YUCIIO NTEPEeCTaHOBOK; OnHOM HbioTOHA;
yYMEHUE NPUMEHATh KOMOUHATOPHbIE (DAKThI U PACCYKIACHUS JUISl PELLICHUS
3aJa4; OLIEHUBATh BEPOSATHOCTHU PEAIbHBIX COOBITUIN; COCTABIISAThH
BEPOATHOCTHYIO MOJI€Ib M HHTEPIPETUPOBATH NOJYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, MIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, INIOCKUU YO, IBYTPAHHBIN
yTOJI, TPEXTPAHHBIN YroJl, CKPEIUBAIOIINECS IIPAMBIE, TapAJIJICIBHOCTD U
NEPIEHAUKYJIIPHOCTD MIPSAMBIX U IJIOCKOCTEM, YTOJl MEXAY IIPSIMBIMH, YIOJl
MEXY NPSMOM M IIJIOCKOCTBIO, YTOJl MEXKY INIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH J0 INIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMU, PACCTOSHUE MEKIY
IUIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh NPU PEIIECHUH 3a/1a4 U3y4YEHHBIC
(axThl 1 TEOPEMBI INTAHUMETPUN; YMEHHUE OILICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KAIOIEero MApa; CTPOUTh MaTEMaTHYECKHE MOJAEIH C IIOMOIIBIO
T€OMETPUYECKUX MOHATUN U BEJIMYUH, PEIIATh CBA3aHHBIC C HUMHU
IIPAKTUYECKHE 33]1a4H

10

YMeHue onepupoBaTh MOHITHAMU: TJI0MAIL (GUTYPHI, 00BEM QUTYPHI,
MHOTOT'PaHHHK, TPABUIILHBI MHOTOTPAaHHUK, CEYCHHE MHOTOIpaHHHKa, KyO,
napaieNienuIe ], pu3Ma, mupamuia, Gurypa u moBepXHOCTh BPaIICHNUS,
WIMHAP, KOHYC, map, cdepa, miomaas chepsl, mionaas T0OBEpXHOCTH
UPaMUJIbI, TPU3MBI, KOHYCa, IWIHHIPA, 00bEM Ky0a, TPSIMOYTOJIBHOTO
napajulesienuIena, NMpaMuasl, IPU3MBbL, UIUHIpA, KOHYCAa, 11apa,
pa3BEpTKA MOBEPXHOCTH, CEYCHHUS KOHYCA U IHJIMHIPA, TapaJlJIeIbHbIE OCH
WM OCHOBAHHIO, CEYCHHE I1apa, MIIOCKOCTh, Kacawmascs chepsl, MITHHIPA,
KOHYCa; YMEHHE CTPOUTH CEYCHHE MHOTOTpaHHHKA, U300paKaTh
MHOTOT'PaHHHKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAICHUS, UX CEUCHHUS, B TOM
YHCIIe ¢ TTOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHUE TIPUMEHSTH CBOMCTBA
reoMeTpuuecKux (Gpuryp, caMmocTosTensHO (HOPMYITUPOBATH ONPEAEICHUS
U3y4aeMbIX (DUTYp, BBIIBUTATH TUTIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpuueckux (puryp, 000CHOBBIBATHIIIN ONPOBEPraTh UX; YMEHUE
POBOUTH KJIaCCH(PHUKALNIO GUTYD TIO PA3TUIHBIM MTPU3HAKAM, BBITOIHSTH
HGO6XOI[I/IMBIG AONOJHUTCIBHBIC TIOCTPOCHUSA

11

YMeHue OICpHUPOBATH NOHATUAMUA: IBUKCHUC B IPOCTPAHCTBC,
napauIeNbHBIN IIEpeHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3oBaHue 1Mo100us, Mog0OHbIe (PUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC M OJJOOHBIE (GUTYPHI, B TOM YHCIE B IPUPOJE,




UCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh TEOMETPHUECKUE OTHOIICHUS TIPU
PCHICHUHU 3a4a4; HAXOJAUTb T'COMCTPUUCCKNUC BCIIMYNHBI (,Z[.HI/IHa, yroJ,
MJI01a]Th, 00BEM) TIPH PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U U3
peaanofx'I JKU3HH, YMCHHC BBIYUCIATE TCOMCTPUUCCKHUEC BCIIMINHDBI (I[J'II/IHa,
yTOJ1, IJIONIA]h, 00BEM, IJIONIAIh TIOBEPXHOCTH ), HCIIOJIB3YSI H3YYCHHBIC
q)OpMyJ’H:I U MCTOABI, B TOM YUCJIC: IUIOIIAAb MTOBECPXHOCTH NMMUPAMU/IBI,
MPU3MBI, KOHYCa, IWJIWHIPA, TI0Maab cepbl; 00bEM Kyoa,
PSIMOYTOJIBHOT'O ITapajulelIenuIIea, MUPaMUAbl, IPU3MBL, HUIUHIPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIEHUE 00bEMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOU3BeIEHNE BEKTOpa Ha YMCIIO, pa3siockeHHEe BEKTopa 1o 0asucy,
CKaJISIpPHOE MPOM3BEIEHUE, BEKTOPHOE ITPOU3BEAECHUE, YTOI MEKIY
BEKTOPAMU; YMEHHE UCII0JIb30BaTh BEKTOPHBIA U KOOPAUHATHBIM METOT JJIst
pelIeHusi TeOMETPUYECKHX 3a/1a4 U 337a4 IPYTUX YUeOHBIX TPEIMETOB

13

YMeHue BRIOUpaTh MOAXOIAIINNA METO JJIsl PEIICHUs 3a1a4H; TOHUMaHHUe
3HAYMMOCTH MaT€MaTHKH B U3YYEHUH NPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HABATH IIPOSBICHUE 3aKOHOB
MaTEMAaTHKHU B UCKYCCTBE, YMEHHE ITPUBOIUTD IIPUMEPBI MATEMATHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MAaTHYECKOW HAYKH

IEPEYEHDb OSJIEMEHTOB COAEP>)XAHUA, ITPOBEPAEMBIX HA EI'D I1TO

MATEMATHUKE

Kon | ITpoBepsiemblii 3JIEMEHT COICPKAHUS

1 Uucrna u BBIYUCTICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [IpusHaku n1eMMoCcTH HEIbIX YUcel

12 Panmonaneubie yncia. OObIKHOBEHHBIE U A€CATUYHBIC APOOU, IPOLIECHTHI,
OeCKOHEUYHBIC IEPUOANYECKHE APOoOH

13 Apudmernueckuit KOpCHE HaTypaJIbHOU cTeneHu. J{efcTBHs ¢ apupMETUUECKUMHU
KOPHSIMH HAaTyPAJIbHON CTENEHU

1.4 Crenenb ¢ 1e1bIM nokaszaTteneM. CTeneHb ¢ pallMoHaIbHBIM MToka3aresieM. CBOWCTBa
CTENEHU

15 CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAaHT€HC YHMCIOBOTO apryMEHTa

1.6 | Jlorapudm gncna. JleciTHaHbIe U HATYpAJTbHBIE JJOTapHUPMBbI
JetictButenbHble uncia. ApudMeTUIECKHE ONepaIuy ¢ ACHCTBUTEILHBIMH YHCIAMHU.

1.7 | llpubnmxEHHbIE BRIYUCICHUS, IPABUIIA OKPYIJICHUS, IPUKUAKA U OLIEHKA pe3yNbTaTa
BBIYMCIICHUI

1.8 | [IpeoOpa3zoBanue BeIpaKECHUH

1.9 | KommiekcHsle yncna

2 YpaBHEHUS M1 HEPABEHCTBA

2.1 I{enwie 1 pOOHO-panMOHATIBLHBIC YPaBHEHUS

2.2 | UppamnmoHaabHble YpaBHEHUS

2.3 TpuronHomeTpuyeckre ypaBHEHUS

2.4 | IlokazaTenpHbIC U JOTapU(DMHUUCCKUE YPABHCHHS

2.5 I{enpie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA

2.6 | UppanmoHanbHble HEpABEHCTBA




2.7 | IlokazaTenbHbIC U JOorapuMHUUECKHE HEPABCHCTBA

2.8 | TpuroHoMeTpr4eCKre HEPABEHCTBA

2.9 | CucTeMbl U COBOKYITHOCTH YPAaBHEHUI 1 HEPABEHCTB

2.10 | YpaBHEHUs1, HEPABEHCTBA M CUCTEMBI C ITapaMeTpamMu

2.11 | MaTtpuna cucteMbl JIMHEHHBIX ypaBHEHU. OnIpeaenuTeh MaTPULIbI

3 DyHKINH U TPAPUKH

31 dyHKus, crocoosl 3ananus yakuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie
¢ynkunu. Yétneie n HeuéTHbIe GyHKuMU. [leprnognueckue GyHKINH
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyHkimn. Hynn QyHkmm.

39 [TpomexyTku 3HaKOMOCTOSAHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (yHKITHH.
MakcuMyMbl 1 MUHUMYMBI QyHKIH. Hanbomnbliee u HanMeHbIlIee 3HaYCHHE
GYHKIMH HAa IPOMEKYTKE

33 CrenenHas (yHKIHS C HATYPAJIBHBIM U 1IEJIBIM MOKa3arenaeM. E€ cBoiicTBau rpaduk.
CBoiicTBa u rpaduk KOpHs N-0if CTENEeHN

3.4 | Tpuronomerpuueckue QPyHKIMH, UX CBOMCTBA U rpauKu

3.5 | IlokasarenbHas u gorapupmuyueckas GyHKINHU, UX CBOMCTBA U rpaduKu

36 Touku pa3psiBa. AcUMNOTOTH rpadukoB ¢pyHkumid. CBoMcTBA QYHKUNH, HEMPEPHIBHBIX
Ha OTpe3Ke

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

3.8 | Apudmernueckas u reomeTpudeckas nporpeccu. Dopmysa CI0KHBIX MPOIIEHTOB

4 Havana maremaTndeckoro aHanmnsa

4.1 [TponsBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (QYHKITUN
[IpumeHeHne MPOU3BOIHON K UCCIIeIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTD U

4.2 | akcTpeMymbl. HaxoxxieHue HanOOobIIero 1 HAMMEHBIIETo 3HaYeHUs (PYHKIIUK Ha
OTpe3Ke

4.3 | IlepBoobpasnas. MaTerpan

5 MHoOXecTBa U JIOTHKA

5.1 MHOecTBO, onepanuu HaJ MHOXkecTBaMu. [{luarpammel Ditepa — Benna

5.2 | Jloruka

6 BeposaTHOCTh U cTaThCTUKA

6.1 OnuncarenpHas CTaTUCTHKA

6.2 | BeposTHOCTD

6.3 | KomOunaropuka

7 I'eomeTpus

7.1 ®urypsl Ha MIOCKOCTH

7.2 | IlpsiMble 1 IJIOCKOCTH B TPOCTPAHCTBE

7.3 MHOrorpaHHUKH

7.4 | Tena u mOBEpXHOCTH BpPaIICHUS

7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOJUYECKOE OBECIIEHEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHBIE MATEPUAJIBI IJI1 VHEHUKA

IO.H. Tropun, A.A. Makapos, 1.P. Beicoukuii, 1.B. Slmenko. Teopus BeposiTHOCTEN U
craructuka. MITHMO, 2014

METOJUYECKHNE MATEPUAJIBI JUIA YUUTEJIA




IO.H. Tropun, A.A. Makapos, 11.P. Beicoukuii, 1.B. flmenko. Teopus BeposiTHOCTEHN U
craructuka. MITHMO, 2014

[MUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
3anaBarop. http://zadavator.spbal.ru

Marematnueckas BepTukaib. https://ptlab.mccme.ru/vertical

BepositHocTh 1 cratuctuka @I'AOY BO "T'ocynapcTBeHHBINM YHUBEPCUTET NPOCBEILIEHUS" .
https://lesson.edu.ru/02.4/10, https://lesson.edu.ru/02.4/11
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