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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP W CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS HAa YPOBHE CpeHero o0iiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHayeH Uit GOpMUPOBAHMS Y OOYHAIOIINXCS CTATUCTUYECKON KYJIbTYpPhI U
IIOHUMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BEMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoAax HCCIEeI0OBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Conmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYkKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3IMYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTcss 0a30i JUii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBbHON MEpE HUCIOJIb3YIOT ammapaT
aHaiM3a OoNbIIMX JaHHBIX. lleHTpanbHYI0 YacTh y4eOHOTrO Kypca 3aHHMAaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOIIIETO MaTeEMaTHIECKYI0 (hOpMaIU3aIIHIO.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJIEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOTO OCBOEHUS
MaTepuaiga JJaHHOTrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUM «CrydaiiHble COOBITUS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM JjIs1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKY 3HAUYCHUSIMU CIIyYarHbIX BEJIMUYMH. BaxKHYy0 4acTh B 3TOU COAECPKATEIBHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAJIBHOTO paclpeneeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMUA aHAJIOraMU — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUs MM, AaKIEHTHUPYIOT BHUMaHUE OOYy4YalolUXCsi Ha ONUCAaHUU U
W3YYCHUU CIyYalHbIX SIBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMMK. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHTEIBHOE HW3YyYEHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMHU W ONHCAHUE OSTOH CBSI3M C MOMOIIBIO
Kod(duieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT pPa3BUBAIOLIMN XapakTep WU
ABJIIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBoautcsi 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTIBITHI) U CIy4YalHbIe COOBITUS. DIIEMEHTApPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: NepecedeHre, OObEIMHEHUE, TPOTHUBOIIOJIOKHbBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia clI0KeHUs BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. Popmyia noaHou BepostHocTh. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHuM beprymm. CnyuaifHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepodtHocteil.  [{narpamma
pactipenenenus. Onepanuu Haj CIy4YalHbIMHM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepesl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

CoBMecTHOE pachpelelieHHe JIByX CIy4dalHbIX BeauuyuH. He3aBucumbie
CIIy4allHble BEJIMYMHBL.MATEeMaTH4YECKOE OXHUJAHUE CIy4YalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl NpUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHueckoe OXHIAaHUE OWHApHOM clydaiiHOMU
BEJIMYMHBI. MaremMaTudyeckoe OXHUIAaHUE CYMMBbl  CJIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHUE F€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOM CIy4yalHON BENIMYMHBL. MaTemMaTHYEeCKOe
OXXUJAHUE TPOU3BEICHUA M JHUCHEPCHUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeOnimuéra. Teopema UebriméBa. Teopema bepnymmu. 3akon
Oonpmimx  uyucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, (yHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnemoBaTenbHOCTE  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHHM.  3ajaud,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx caydaiiHbix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiiui.  CoBMecCTHble  HaOJMIOJEHHUS  JBYX  BeIMUYMH.  BbIOOpOYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOM CBs3b0. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO ITOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOrO OyAyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYaAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB HCKYCCTBA;

S) pu3nuecKoro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieil npodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHM4eCKOMy  OOpa3oBaHUI0 U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTUYEeCKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKW W OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXKIy TMOHATHUSAMH, (DOPMyYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JIeJIaTh BBIBOABI C HCIOJBb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4éToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJIETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JTIOICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
Clly4aitHoe COOBITHE, dJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSIMH;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpeceueHre, OObEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE AAHHOMY, HCIOJIb30BaTh JAHATrPAMMBI
Diinepa, KOOPIMHATHYIO TPSAMYIO JJIsl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;



ONEpUpPOBaTh  IOHATHSIMHU:  YCJIOBHAas  BEpPOSATHOCTb,  YMHOKEHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJNb30BaTh (POPMYSY TMOJHOW BEPOSITHOCTH, (POPMYIy
baiieca npu peleHun 3aj1a4, ONpenessTh HE3aBUCUMOCTh COOBITHI MO Gopmysie u
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEM;

CBOOOIHO  ONEpPUPOBATH TMOHATUSAMHU: OWHApHBIA  CIy4YailHBIH  OIBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM HCIBITAHUW 1O IEPBOrO ycnexa, B
cepun UcnbiTaHUK bepHyiiu, B ombITe, CBA3aHHOM CO CIy4yallHbIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHIMU: CIy4yaliHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMMma pacrnpeieicHus, OuHapHas CciaydailHas BeJMYWHA,
reOMETpUYECKOe, ONHOMUAIIBHOE PaCIIPECIICHHE;

OIEpUPOBaTh IOHATUSMH: COBMECTHOE pACIPEACIICHHE JABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpEeesICHUsl IBYX CIydyalHBIX
BEJIMYUH [JIS1 BBIJEICHUS PpACIpPEACNICHUS KaKJI0M BEJIWYUHBI, OMNpPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSITHEM
MaTEeMaTHYECKOT0 0>KMJIaHUs CIy4yallHOW BEJIMYUHBI (pacipeiesieHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTH4YECKOrO0 OXHUAAHWS TNPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIMYWHBI
(pactpenenenys) Npy PELIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeeIeHUN.

K koniy 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOYHBIE XapaKTEPUCTUKH MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKUA TE€HEPATIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PACIPEICICHUAMU;

OPUBOAUTH  TMPUMEPHl  3a4ay, NOPUBOJIUIMX K  [OKa3aTEJIbHOMY
pacmpesiesieHno, 3alad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHMS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeICHuUs,
(GYHKIMS TUIOTHOCTH H CBOWMCTBA HOPMAJBHOTO pACIpeaeTICHUS;0NpeaAesiTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEALIHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /it P Koutpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
b K
1 DOnemMeHThl Teopun rpados 3 nommorexa O
https://m.edsoo.ru/e0b7b0f1
) Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3 bubnnorexa [JOK
BEPOSTHOCTH COOBITHIA https://m.edsoo.ru/e0b7bO0f1
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusAMH. CIIOKEHUE U YMHOXKEHHUE 5 bubnuorexa [JOK
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb. https://m.edsoo.ru/e0b7b0f1
He3zaBucumeblie coObITHS
4 OneMeHTbl KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUH.
5 Ucnpitanus bepuymmm. CiydaitHbiii BIOO 5 bubmorera [TOK
PEPHYILIH. &IYH P https://m.edsoo.ru/e0b7bOf
13 KOHEYHOM COBOKYITHOCTH
. bubnuotexa [JOK
6 CiyqaiiHble Be acrpenesne 14 1
TIYHAHIHE BTN 1 pactipeRencii https://m.edsoo.ru/e0b7bOf1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 3 0 5
AKOH DOJIBIITHX HACET https://m.edsoo.ru/5fbc5dcl
. bubnuorexa [IOK
2 DJIEMEHTHI MATEMATHUYECKON CTATUCTUKU 6
https://m.edsoo.ru/5fbc5dcl
HenpepreiBHBIE Cl1y4aliHBIE BETUUYUHEI
3 ( aci I; eJICHU) YI;IOKa3aTeHLHOC u 4 bubmmorexa [IOK
pactipel > https://m.edsoo.ru/5fbc5dcl
HOpPMaJIbHOE paclpeaeaeHus
bubmmoreka IIOK
4 P II 2
actipederenne Hyaccona https://m.edsoo.ru/5fbc5dcl
5 CBs3b MEXIY CIIYYaHHBIMU BEJIMUYNHAMU 6 Bubmiorexa IIOK
Ay ey https://m.edsoo.ru/5fbc5dcl
bub6nmorexa LIOK
6 006006 5 11 1
ODIICHUE 1 CHCTEMATHIAMHA SHAIH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacos DJIEKTPOHHbBIE
ara nupposbie
Nen/m  Tema ypoka Kontpoabusbie IlpakTnueckue a p
Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

1 I'pad, cBsa3Hbli rpad, npeacTapieHue | Bubmuorexa IIOK
3371241 ¢ IOMOIIIBIO Tpada https://m.edsoo.ru/e0b7bOf1
CrerneHb (BICHTHOCTD) BEPIIMHBI. Bubmuorexa IIOK

2 TTyts B rpade. Lenu u UKIBI 1 https://m.edsoo.ru/eQb7bO0f1

3 I'padsl Ha mockocTu. JlepeBo { Bu6moreka [IOK
CITyuaifHOro SKCTIepUMEHTa https://m.edsoo.ru/e0b7bO0f1
Cnyyaiinble S5KCTIEpUMEHTHI (OTIBITHI) bubmuoreka [IOK

4 U CIy4aiiHble COOBITHS. 1 https://m.edsoo.ru/e0b7b0f1
OnemMeHTapHbIe COOBITHS (MCXO/IbI)
BeposiTHOCTB city4aifHOTO COOBITHS. bubmuoteka [IOK

5 BepositHOCTH COOBITHI B OTIBITaX C | https://m.edso0o.ru/e0b7b0f1
PaBHOBO3MOXHBIMHU AJIEMEHTAaPHBIMU
COOBITUSMHU
BeposiTHOCTB city4aifHOTO COOBITHS. bubmuorexa [IOK

6 BeposiTHOCTH COOBITHI B OTBITaX C | https://m.edsoo.ru/eQb7bO0f1
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMU
COOBITUSIMU
[Tepeceuenue, oObeTMHEHUE but6mmoreka [IOK

7 MHOECTB U COOBITHH, 1 https://m.edsoo.ru/e0b7b0f1

MMPOTHUBOIIOJIOKHBIC COOBITHSL.




dopmysia CI0KEHHS BEPOSATHOCTEHN

VYcioBHas BEpOATHOCTb. Y MHOKEHUE

bubnunoreka LIOK

HE3aBUCHMBIX UCIIBITAHUH JI0
NIEPBOTO ycIexa

8 BeposiTHOCTeN. Dopmyna ycI0BHON https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH
VYciioBHas BEPOATHOCTh. Y MHOKEHHE bubmmoreka [JOK

9 BeposiTHOCTEW. DopMysa yCI0BHON https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH

bubnunoreka LIOK

10 dopmyJIa IIOJIHON BEPOATHOCTH https://m.edsoo.ru/e0b7b0f1

1 ®opmyia baiteca. HesaBucumbie E;I@?HOTCK'& LHOK
COBLITHS ps://m.edsoo.ru/e0b7bOf1
KomOunaTopHoe npaBuiio bubmuoreka [IOK

12 yMHOXeHHs. [lepecTaHOBKY U https://m.edsoo.ru/e0b7b0f1
daxTopuan

13 Yucno coueranuii. TpeyronsHuK EH@HOTeKa HOK
TlacKas ttps://m.edsoo.ru/e0b7b0f1

bu6mmoreka IIOK

14 Popmyra burnoma Herotona https://m.edsoo.ru/e0b7bOf 1
KonTponbnas padorta Nel: "I'padsl, bu6muoreka [IOK

15 BEPOSITHOCTH, MHOKECTBA, https://m.edsoo.ru/e0b7bOf1
KoMOWHaTopuka'
bunapHbIli c1y4alHBIN OIBIT bubmuoreka [JOK
(ucmpITaHKe), YCIEX U Heyaaua. https://m.edsoo.ru/e0b7b0f1

16 HezaBucumpble ucnbitanus. Cepus




Cepust HE3aBUCUMBIX UCIIBITAHUN J10

bub6nmoreka [IOK

17 [epBOTro yerexa https://m.edsoo.ru/eQb7bOf1

18 Cepus HE3aBUCUMBIX UCIIBITAHUI E:;I@?HOTeKa HOK
Bepuyiu ps://m.edsoo.ru/eOb7bOf1

19 CiyJaifHblil BBIOOp U3 KOHEUHOM E;I@?HOTeKa HOK
COBOKYITHOCTH ps://m.edsoo.ru/e0b7bOf1
[IpakTuueckas pabora c Bbu6mmoteka [IOK

20 MCIIOJIb30BaHUEM 3JIEKTPOHHBIX https://m.edsoo.ru/e0b7b0f1
Ta0JIUIL
CrnydaifHasi BeJIMUYMHA. bubmmoreka [JOK

21 Pacnpenenenue BeposITHOCTEN. https://m.edsoo.ru/e0b7b0f1
Jwnarpamma pacnpenesneHus
Onepanuu HaJ CIIy4ailHbIMU bubnnorexa [JOK
BenuuuHamu. [Tpumepst https://m.edsoo.ru/e0b7b0f1

22 pacnpenenenuii. bunapHas
Cily4yaiiHas BeJIMYrHa

oy [eoMeTpruecKoe pacrpeiesieHue. BH6J?H0TeKa HOK
BUHOMHANBHOE pacTpe/icieHie https://m.edso0o.ru/e0b7b0f1
MareMaTH4eCcKoe OKHJaHe bubnunorexa LIOK

4 cinyyaiiHol BennurHbl. COBMECTHOE https://m.edso0o.ru/e0b7b0f1
pacnpeneneHue AByX CIydalHbIX
BEITMYUH
HesaBucumsle cinyyaiiHbie bubmuoreka [JOK

75 BennuuHbl. CBOMCTBA https://m.edso0o.ru/e0b7b0f1

MATEMAaTHYCCKOI'O OXXHUAaHU .
MareMaTruueckoe OXXHAaHUC




OWMHAPHOW CITy4yaltHOUN BETMYHHBI

MareMaTH4ecKoe OXKHIaHIe

bubnunoreka LIOK

26 F€OMETPUUYECKOT0 U ONHOMHUATBHOTO https://m.edsoo.ru/e0b7bO0f1
pacrpeaeneHui

7 Jlucriepcust ¥ CTaHAAPTHOE EH@‘IHOTeKa HOK
OTKIIOHEHME ttps://m.edsoo.ru/e0b7b0f1

-3 Jlucriepcust GUHAPHOM CITyYaiHOMN Bubmuorexa IIOK
BeMunHbl. CBOHCTBA AUCTIEPCHH https://m.edsoo.ru/eQb7bOf1
Maremarnueckoe oXUIaHUE bu6nmoreka LIOK

29 MIPOU3BEACHUA U JUCIIEPCUS CYMMBI https://m.edsoo.ru/e0b7b0f1
HE3aBUCUMBIX CIYYalHBIX BETUYHH
Jucnepcust GMHOMUATBHOTO bubnmnorexa [JOK

30 pacnpenenenus. [Ipakruueckas https://m.edso0o.ru/e0b7b0f1
paboTa ¢ UCHOJIb30BaHUEM
AIEKTPOHHBIX TaOJIHII
[ucnepcus u ctaniapTHoe bubnmnorexa [JOK
OTKJIOHEHHE T€OMETPUYECKOTO https://m.edsoo.ru/e0b7b0f1

31 pacnpenenenus. . [Ipaktudeckas
paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX Ta0JIHII
OO6o001IeHNEe U CHCTeMaTH3aIIUs Butmorexa [HOK

32 AT https://m.edsoo.ru/e0b7b0f1
KonTponbhast padorta Ne2: bu6muoreka [IOK

33 "Ucneitanus bepuymmu. Cinyyaiinbie https://m.edsoo.ru/e0b7b0f1
BEJIMYMHBI U pacrpeneaeHus"

34 O0001eHre U cCUCTEMATU3 AL but6mmoreka [IOK

3HAHUHI




https://m.edsoo.ru/e0b7b0f1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 0



11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudposeie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI

HepasencrBo YebOnimena. Teopema bubnnorexa [HOK

1 YeOnieBa. Teopema bepuyinu. 3akoH 1 https://m.edsoo.ru/5fbe5dcl
OO0JIBIINX YHCell
HepasencrBo Yebnimena. Teopema bubnnorexa [HOK

2 YeOnieBa. Teopema bepuyinu. 3akoH 1 https://m.edsoo.ru/5fbe5dcl
OOJIBIINX YHCElT
Hepasencto YeOnimena. Teopema bubnnoreka [JOK

3 YeonimeBa. Teopema bepnymu. 3akon 1 https://m.edsoo.ru/5tbcSdcl
OO0JIBIINX YKCe

bu6nmoreka [JOK

4 Br160pouHbIil METOJ] HCCIIEI0BAHUI 1 https://m.edsoo.ru/5fbe5dcl

5 [MpakTuyeckas paboTa ¢ | BH6JTHOTeKa LOK
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI] https://m.edsoow/Sthesdel
I'enepanbHast COBOKYITHOCTh U bubnnorexka [JOK
ciydaiiHas BIOOpKa. 3HAKOMCTBO € https://m.edsoo.ru/5fbe5dcl
BBHIOOPOYHBIMU XapaKTEPUCTUKAMHU.

6 OneHka cpeJHero U Jucnepcun 1
reHepaJIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHK

7 I'enepanbHast COBOKYITHOCTD U 1 bubnuoreka [IOK




CiTyJaifHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX
XapaKTePUCTHK

https://m.edsoo.ru/5fbc5dcl

OrneHnBaHUE BEPOSTHOCTEH COOBITHI

bu6mmorexa [IOK

HOPMAaJIbHOTO pacIpeaesieHUst

8 110 BHIGOPKeE https://m.edsoo.ru/5fbcSdcl
Craructuueckas runoresa. [Iposepka bubnnoreka [JOK

9 MPOCTEUIINX TUIOTE3 C IOMOIIBIO https://m.edsoo.ru/5tbc5dcl
CBOMCTB M3YUYEHHBIX pacIpenesIeHuN
Craructuueckas runoresa. [Iposepka bubnnoreka [HOK

10 MIPOCTEUILNX TUIIOTE3 C IIOMOIIBIO https://m.edsoo.ru/5tbcSdcl
CBOMCTB M3y4YEHHBIX pPAaCIpPEACIICHUN

1 IMpakTuueckas pabora ¢ bubmiorexa [IOK
UCIIOIb30BaHUEM DIEKTPOHHBIX TabIIHI https:/m.edsoo.ru/5tbeSdcl
[IpuMepsl HENIPEPBIBHBIX CIIyYalHbIX bubnnorexka [JOK

12 BeMYUH. OYHKIUS IIIIOTHOCTH https://m.edsoo.ru/5fbeSdcl
BEPOATHOCTH
PaBHOMEpHOE pacnipeneneHue. bubnnoreka [JOK

13 [Ipumeps! 3a1a4, TPUBOASIINX K https://m.edsoo.ru/5fbeSdcl
MOKa3aTeIbHOMY U K HOpPMaJIbHOMY
pacnpezeneHusm

14 DyHKIUS [UIOTHOCTH BEPOSTHOCTU Bubnmorexa IIOK
NOKa3aTebHOrO pacTpeieseH s https://m.edsoo.ru/5fbc5dcl

15 @yHKIUA INIOTHOCTA BEPOSTHOCTH bubnuoreka [IOK




[TocnenoBarenbHOCTh OJIMHOYHBIX
HE3aBUCHUMBIX cOObITHIA. [IpumMep

https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dcl

16
3aj1a4u, PUBOISIICH K
pacnpenenenuto [lyaccona
17 [pakTrueckas padboTa ¢ bubanoreka [IOK
HICTIOJIb30BAHNEM SJIEKTPOHHBIX TAOJIHIT https://m.edsoo.ru/5fbc5dcl
13 KoBapuanust 1Byx ciydaifHbIX bubimmoreka [JOK
seanunH. Koaspuuument koppensiuu https://m.edsoo.ru/5fbeSdcl
19 CoBMecTHbIE HAOIIOIEHUS BYX bubnuorexa LIOK
BEJIMUUH https://m.edsoo.ru/5fbeSdcl
20 Bbi6opounblii Koddpuiment bubnmorexa LIOK
KOPPETSIuu https://m.edsoo.ru/5fbeSdcl
21 Paznuyre Mex 1y JTUHCHHOW CBSI3BIO U bubnuoreka [IOK
IPUYUHHO-CIIEACTBEHHON CBA3BIO https://m.edsoo.ru/5fbc5dcl
bu6nmoreka [JOK
22 JIuneitnas perpeccus https://m.edsoo.ru/5fbc5dcl
3 I[Mpaktiyeckas paboTa ¢ bubmoreka [IOK
HCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOIIHIL https://m.edsoo.ru/5fbc5dcl
[IpencraBneHue JaHHBIX C TOMOIIBIO bu6mmorexa [IOK
24 TaOJIUI] M TUarpamMM, ONHrcaTeIbHas https://m.edsoo.ru/5fbc5dcl
CTaTHCTUKA
)5 OnBbITH ¢ pAaBHOBO3MOHBIMH bubnmoreka [JOK

SJICMCHTApHBIMU COOBITHSAMH




Brruucnenue BeposTHOCTEH COOBITUH C

https://m.edsoo.ru/5fbc5dcl

bu6mmoreka [IOK

26 .
npuMeHeHneM GopMyJl https://m.edsoo.ru/5fbcSdcl
Brruuciienue BeposTHOCTEH cOOBITHI C bubmumoreka [IOK

7 MIPUMEHEHUEM IpaUIECKUX METOJIOB: https://m.edsoo.ru/5fbcSdcl
KOOpAMHATHAs HpsiMasi, 1€peBO,
nuarpaMmma Jitnepa

)8 CiyyaifHble BETUYNHBI K bubmorexa [OK
pactpeeeHus https://m.edsoo.ru/5fbeSdcl

29 MaremMaTuuecKoe 0KUIaHue Bubsmoreka [OK
CITy4aiHON BeTHYHHBI https://m.edsoo.ru/5fbeSdcl

30 MaTemMaTHueckoe 0KHUIaHNE bubmorexa [IOK
CITy4aiHON BeTHYHHBI https://m.edsoo.ru/5fbeSdcl

31 KonTposnbHas padora: "BeposSTHOCTD bu6morexa [HOK
CTaTHCTHKA" https://m.edsoo.ru/SfbeSdcl
Brruucnenue BeposiTHOCTEH cOOBITHI C bubnuoreka [IOK

32 npUMeHeHHeM (HOopMyIT U TpaprUecKuX https://m.edsoo.ru/5fbc5dcl
METO/I0B
Brruncnenmne BeposiTHOCTEN COOBITUH C bubnnorexka [JOK

33 npuMeHeHueM Gopmyil U rpaduyecKux https://m.edsoo.ru/5fbc5dcl
METO/I0B
CityyaliHble BEJIMYUHBI K bubnuorexa [JOK

34 pacnpenenenus. MaremaTuyeckoe https://m.edsoo.ru/5fbc5dcl

OXKMJaHUE CIyYailHON BETMYUHBI




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAHaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIIY4alHBIN SKCIIEPUMEHT (OIBIT) U CllydaliHOe
coObITHE, 3JIEMEHTapHOE COOBbITHE (PJIEMEHTAPHBIM HCXOJ) CIIy4aillHOTrO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MOKHBIMHU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4alHbIX dKCIIEpUMEHTAX
Haxomutes u (dopMynupoBath COOBITHS: TepecedeHne M OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTUBOMNOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMHu Diiiepa 1 GOpPMYIIOi CIIOKEHHUS BEPOSATHOCTEH
IIPU pELICHUH 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOIIBIO IMPaBUJIa YMHOMKEHHUS, C IOMOLUIbIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEIIEHUH 3a1a4
OnepupoBaTh NMOHATUSAMU: UCHBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUU
’ HE3aBHCHMBIX HCIIBITAHWA JO IEPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coObITHI B cepun ucnbITanuil beprymnnu
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4alHas  BEJIWYMHA, pacCIpeieiICHUue
’ BEPOATHOCTEH, AUarpaMma paclpeesIeHus
11 KIIACC
Kon g
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aitHOM BEJTUYWHBITIO

pacnpeaciCHnuIo Uin C IOMOIIBIO JUarpamMm




OHepI/IpOBaTB IOHATHEM MAaTEMAaTHYCCKOI'O OXHUaaHUuA, IMpUBOJAUTH
IIPUMEPBI TOI'0, KaK IMPUMCHACTCA MAaTEMATUUYCCKOC OXHUAAHHUC cnyqaﬁHofI

32 BEIMYMHBI, HAXOAUThb MAaTEMaTHYECKOE OKUAAHUWE 10  JAHHOMY
pacrpeesIeHUI0

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCE

54 MMeTs npeacraBiaeHue 0 HOPMaJIbHOM PaCIIpEACIICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenue JaHHBIX C MOMOIIBIO TabauI U auarpamm. CpegHee apudMeTuIecKkoe,
MeJraHa, HauOOJbIIee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, JUCIIEPCUS U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuil. CiyuaiiHble OMBITHI C PABHOBO3MOXHBIMHU AIIEMEHTAPHBIMH COOBITHSMHU.
BeposiTHOCTH COOBITHIA B OITBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHSMHU

6.3

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. narpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEH

6.4

YcnosHas BCPOATHOCTbD. YMHOXKEHHE BepOHTHOCTeﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPHUMCHTA. (DOpMy.]'Ia MOJIHOM BCPOATHOCTH. He3zaBucumele cOOBITHS

6.5

KomOunatopaoe mpaBuino ymHOxeHUs. [lepectanoBkum u dakropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa

6.6

bunapHblli ciydaliHbIi ONBIT (MCHBITAHHE), yCleX U Heygadya. HesaBucumble
ucnibiTanusi. Cepusi HE3aBUCUMBIX HCHBITAHUKW A0 TmiepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Cnyuaiinas BenuuuHa. Pacmpenenenue BeposiTHOcTel. J(uarpamma pacmpeseneHusl.
[Tpumeps! pactpeenieHnii, B TOM YHCIe TeOMEeTpUYeckoer OMHOMHUAIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HUucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTeMaTHYECKOE OXKHUIaHUE,
JUCIIEPCHUS. U CTAHIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMeHeHHsT MaTeMaTHYECKOro
OKHMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEIHEBHOM XW3HU. MaremaTtuueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTn4ecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

5.2

3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIi
METOJI UCCIETOBAaHUN

5.3

HpI/IMCpBI HCIIPCPBIBHBIX CJ'Iy‘-IElfIHLIX BCJIIMYHMH. IlonsTue 0 IIJIOTHOCTH
pacnpeaciiCHu. 33.,[13‘11/1, MMPUBOAAIIINEC K HOPMAJIBHOMY paClIpCACICHUTO. ITonsTue o
HOpMaJIbHOM PACHIpCACICHUN




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3aa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JIenuTenab W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMETpuICCKad




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB MW CHUCTCM; YMCHHUC PpCLIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UMX CHUCTCMbI IAJId PCIICHHUA MATCMAaTHUYCCKHUX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
MHTErpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh ypaBHEHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHUH;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYeCKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpasa; MPUBOAUTH MPUMEPhl MaTEMaTHYECKOrO0 MOJETUPOBAaHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIEI0BATh IIOJYYEHHOE DCIICHUE U
OLICHUBAaTh IPaBJONOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NMPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uHpOpMaNMI0O C TOMOMIBI TabJWIl W JWarpaMM; HCCIIEeIOBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpaUueCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMOMOUIBIO JUarpaMm pacCCruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCHpeesieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW  pacHpeAeieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHN Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSIMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYecKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, MNpu3Ma, NUpaMuna, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYycCa M IHIMHIPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO NEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ompoBepraTh MX; yMEHHE NPOBOAUTH Kiaccuukanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mMHA, yroij, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIIUIe/Ia, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IMPOU3BCIACHUC, YIrojl MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘I€6HBIX npeaMcToOB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06HICCTBGHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOrO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M IIE€JBIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKIHIA
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamMu. J{uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Hadasia MatremaTuyeckoro ananuza. 10-11 kimacc. Anumos I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AxumonepHoe o611ecTBo «3narenbcTBo

«IIpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

* Marematuka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa u Hauana maTematudeckoro ananusa. 10-11 kmacc. Anumos 11LA.,
Konsarun F0.M., TkaueBa M.B. u nip. AxkumionepHoe o61miectBo «M3narenbcTBo

«ITpocsenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1 bubnaunoreka LHOK https://m.edsoo.ru/

2 https://uchitelya.com/matematika/

3 https://urok.1sept.ru/

4 https://resh.edu.ru/

5 https://4ege.ru/gia-matematika/
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