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MHHOACHUTEJIBHASA 3AIIMCKA

VYyeOHblii Kypc «BeposATHOCTb W CTAaTUCTHKA» YIIIYOJIEHHOTO YpPOBHS
ABJIAETCA MPOJOJDKEHHEM UM Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOiaE€HHOTO YpOBHS Ha YPOBHE CpeHEro o0Iero oopazoBanus. Y4eOHbIN KypcC
npelHa3HadyeH JUisi (POPMUPOBAHUS Y OOYUAIOIIMXCSA CTATUCTUYECKON KYJIBTYpHI U
NOHMMAaHUS POJM TEOPUHM BEPOSTHOCTEN KAK MAaTEMaTHYECKOIO0 MHCTPYMEHTA JUIs
U3YYCHHS CIIyYalHBIX COOBITHM, BEMMYMH M TporeccoB. [Ipm m3ydeHHm Kypca
oOoram@arTcsd MPEACTaBICHUsT OO0y4arolUXCs O METOJax HCCIeI0BaHus
U3MEHYMBOTO MHUpA, pa3BUBAETCA IOHUMAHUE 3HAYUMOCTH U  OOIIHOCTU
MaTEMaTUYECKUX METONOB ITO3HAHMS KAK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOIO MUPOBO33PEHMUSI.

Conmeprkanue ydeOHOrO Kypca HaIpaBI€HO Ha 3aKpelvieHue 3HaHUuM,
HOJYYEHHBIX IIPU U3YYEHUU Kypca Ha YpOBHE OCHOBHOI'O OOILEro o0pa3oBaHus, U
Ha pa3BUTHE NPEJICTABICHUN O CIydalHbIX BEIMYHMHAX U B3aUMOCBSI3AX MEXKIY
HUMH Ha BaXXHBIX IIPUMEPAX, CHOKETBI KOTOPBIX IMOYEPIHYTHI U3 OKPYXKAIOLIETO
mupa. B pesynbrare y oOydaronmxcs JOJKHO ¢(hOPMUPOBATHCS MPEACTABICHHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIUX MATEMATUYECKUX MOJIENSX, UCIIOIb3YEMbIX
JUIA  ONMCAHMS  AHTPOIIOMETPUYECKUX U JeMOrpapuueckux  BEIMYUH,
NOTPEIIHOCTEN B PA3IMYHbIE POJA HM3MEPEHUSIX, IJIMTEIbHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAacCOBBIX SIBIICHUHN U MPOLIECCOB
B obOmiectBe. YueOHBIM Kypc sBisieTca 0a30il Il OCBOECHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOAOB, HEOOXOAMUMBIX CHEIUATNCTAM HE TOJIBKO MHKEHEPHBIX
CHEUUANbHOCTEH, HO TaKKE COLNUAIBbHBIX M IICUXOJOTMYECKHX, ITOCKOJIbKY
COBPEMEHHbBIEC OOIIECTBEHHbIE HAYKU B 3HAUYMTEJILHON Mepe MCHONb3YIOT anmapar
a”Hanmu3a OoJbIIMX JaHHBIX. lleHTpanbHyI0 4YacTh y4eOHOro Kypca 3aHUMAET
0o0CyXJeHHE 3aKOHa OOJbIIMX 4YHCeNl — (YHIAMEHTAJIBHOIO 3aKOHA IPUPOJBI,
MMEIOIIET0 MaTEMAaTUYECKYI0 (POopMaTu3aluio.

B cooTBeTcTBHM € YyKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CcTaTHCTHKa» Ha YIrIyOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coJiepkarenbHble JTUHUK: «CiydailHple cOOBITHSA M BEPOATHOCTU» U «CilydaiiHble
BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[IoMUMO OCHOBHBIX JUHUN B y4€OHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOpPUU MHOXKECTB, HEOOXOAMMBIC IS TIOJHOIEHHOTO OCBOCHHMS
MaTepuaia JaHHOro Y4eOHOro Kypca M CMEXKHBIX MaTeMaTH4YeCKUX Y4eOHBIX
KypCOB.

Conepxanne nuHUM «CiydailHble COOBITHSI W BEPOSTHOCTU»  CIYXKHT
OCHOBOHM 11 (pOpMUpPOBaHUS NPEJCTABIECHUN O pacHpellelIeHUU BEpOSITHOCTEN
MEXKY 3HAUEHUSIMHU CIIyYalHBIX BEJIUYMH. Ba)KHYI0 4acTh B 3TOM COAEpkKaTEIbHOU
JMHUU 3aHUMAET U3Y4YE€HHE T€OMETPUUECKOr0 U OMHOMUAIILHOTO paclpeiesieHui 1



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMH — ITOKA3aTE€IbHBIM U HOPMAaJIbHBIM
pacnpeeneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIYYalHBIMU BEJIMYMHAMU H
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYYalolIMXCsl Ha ONHCAaHUM U
U3YYCHUH CIy4alHBIX SBJICHUI C MOMOIIBIO HEMPEPhIBHBIX (QyHKIUH. OCHOBHOE
BHUMAaHHE YEIAETCA MOKA3aTeIbHOMY U HOPMAJIbHOMY PacipeeIeHUsIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMUTEIbHOE U3YUYEHHUE CBS3H
MEXAY CIy4aiiHbIMM BEJIMYMHAMH W ONUCAHHUE JTOW CBSI3M C IIOMOUIBIO
Ko uiueHTa KOppesslMd W €ro BBIOOPOYHOrO0 aHajora. ITH DJIEMEHTHI
COJIEP’KaHMsI Pa3BUBAIOT TEMY «JluarpaMMbl paccenBaHUs», U3yYECHHYIO HA YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMsl, © BO MHOIOM ONUPAIOTCS Ha CBEICHUS U3
KypCOB anreOpbl U T€OMETPUHU.

Emé omaun aneMeHT  colep:KaHusA, KOTOpPBIM  IIpeuIaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IOCIEAOBATEIbHOCTh CIIyYallHbIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €AUHUILY BpeMeHH. O3HAKOMIICHHE C PACIIpEICICHUEM
BEPOSTHOCTEH KOJMYECTBA TAKUX COOBITHMM HOCHUT pa3BUBAIOIIMIA XapakTep H
ABJIICTCSl AKTYAJIbHBIM Ul OyAyImMX aOUTYpHUEHTOB, MOCTYMAIOIIUX HA y4eOHBIE
CHEUANIbHOCTH, CBA3aHHBIE C OOIIECTBEHHbIMM HAayKaMH, IICHUXOJIOTHEH H
YIIPABJICHUEM.

Ha wu3yduenue yuyeOHOro Kkypca «BeposSTHOCTP M CTAaTHCTUKA» Ha
yray0iaeHHOM ypoBHe orBoauTcs 68 vacoB: B 10 kmacce — 34 uaca (1 ugac B
Hezaemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

['pad, cs3ubIit Tpad), myTH B rpade: mukisl 1 nenu. CreneHpb (BaIEHTHOCTD)
BepInHEL. ['padbl Ha MIIOCKOCTH. JlepeBbs.

CrnyuyaiiHble SKCIIEPUMEHTHI (OIBIThI) M CIy4ailHbIe COOBITHS. DIIEMEHTApHBIC
coObITHs (MCXObI). BeposTHOCTH ciydallHOTO COOBITHS. BIu30CTh 4acToTHl U
BEPOSATHOCTH  coObITHl.  CilydaiiHble  ONBITBI  C  PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepauuu HaA COOBITUSAMU: MepecedeHre, 00beAMHEHUE, TPOTUBOIOIOKHbBIE
coObITus. uarpammsl Ditnepa. opmyra cioXeHHs] BEPOSITHOCTEH.

YCioBHAsE BEPOSITHOCTh. Y MHOXKEHHE BEPOATHOCTEH. [lepeBO cCiydallHOTO
skcniepuMenTa. Popmyna nonHou BeposTHocTU. Popmyna baiteca. HezaBucumbie
COOBITHS.

bunapHbBIi clydaifHBIM ONBIT (MCHIBITAaHUE), yCIIeX U Heyaada. HezaBucumele
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAHUU 10 IepBOro ycnexa. [lepecranoBku
u Qakropuan. Yucno coueranuii. Tpeyrompuuk I[lackana. ®opmyna OuHOMa
Herorona.

Cepust He3aBUCHMBIX ucnbiTaHuM bepuymm. CnyyaiiHbld  BBIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnydaitnass  BenmuuHa. Pacnpenenenune  BepoATHOcTe.  [marpamma
pacnpenenenus. Onepauuu Haj ciaydailHbIMU BeIUYMHAMHU. bruHapHas ciydaiiHas
BennunHa. [IpuMmepsl pacnpeneneHuil, B TOM UHCIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

CoBMecTHOE paclpenesieHue JABYX CIy4aillHbIX BeJnyuH. HesaBucumbie
CIy4aliHble BEJIMYUHBL.MAareMaruyeckoe OXHUAAHUE CIy4alHOW  BEIWYMHBI
(pacnpenenenusi). Ilpumepbl  NpUMEHEHHS  MAaTEMATHYECKOIO  OKHJIAHHUS
(cTrpaxoBaHue, JjoTepes). MaremMaTH4ecKoe OKHJIaHWEe OWHApHOM CIlydailHOU
BEIIMYMHBI. MaTeMaTudyeckoe OXUJAHHE CYMMBbl CIYyYalHBIX  BEJIUYMH.
MaremaTnyeckoe OKUJaHUE r€OMETPUUECKOTO 151 OMHOMHUATBHOTO
pacrpeIesIeHU .

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pactipenenenust). Jucriepcusi OMHApHOM Cily4aitHOW BeIMYMHBL. MaremaTudeckoe
OXXUJAHHUE TPOU3BEICHUS U JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYaWHBIX

BenuuuH. Jlucmepcuss W CTaHJAPTHOE  OTKJIOHEHHE  OMHOMHUAILHOIO
pactipenenenus. Jlucnepcuss W CTaHAAPTHOE OTKIOHEHHWE T€OMETPUYECKOrO
pacnpeneneHusl.

11 KIIACC



HepaBenctBo UeOniméBa. Teopema YeOwméra. Teopema bepuymmm. 3akon
OoNpIIMX  4Kcell. BbIOOpOYHBI  MeTon — uccienoBaHui.  BblOOpodHBIC
XapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTUA COOBITHS IO BHIOOPOUYHBIM JTAHHBIM.
[IpoBepka NpoCTENIINX TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACHPEICICHUM.

HenpepbiBHble cnydaitHble BenuuuHbL [Ipumepsl. DyHKIMS ILIOTHOCTH
BEPOSTHOCTH paclnpenesieHrus. PaBHOMEpHOE pacmpeneneHue W €ro CBOMCTBA.
3anauun, NpUBOAAIINE K TTOKA3aTEIbHOMY PaclpeeIeHUI0. 3a1a4uu, IPUBOASAIINE K
HOPMAJIbHOMY pacnpeeneHuro. O yHKIHSA IJIOTHOCTH BEPOSITHOCTHU
MOKa3aTeIbHOTO pacnpeenacHus, GyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHusi. QyHKIMS MJIOTHOCTUA U CBOMCTBA HOPMAJILHOIO PACIPEICIICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITUM.  3ajmauw,
npuBoAsUIME K pactpeneneHuto Ilyaccona.

KoBapuanus nByx ciuydailHpix BenanuuH. KoapdumueHnt nuHeHHON
koppessiuu.  CoBMECTHbIE  HAOMIOJCHHMS  JIBYX  BEJIMYMH. BBIOOPOUHBII
kod(durmeHT xoppersnuu. Paznudne Mexmay JMHEWHON CBA3BI0 M MPUIUHHO-
CJIEICTBEHHOM CBsI3b10. JIMHENHAs perpeccus, METOJl HAUMEHBIINX KBAIPaTOB.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIGHa  POCCHICKOro  0OIIecTBa,  NIpeACTaBIE€HHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NTUUYHBIX CTPYKTYp, SIBICHHM,
npolenyp rpaxiaaHckoro oOiiectBa (BbIOOPBI, ONPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIMAMY ¥ HA3HAYEHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHMCKONM MaTeéMaTUKH, EHHOCTHOE OTHOILIECHHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMUKH,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO TMOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JMYHOTO BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYYIIIETO;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKJIIOUAsl ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCHUTAHUA:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHATh MaTeMaTH4YeCKUe 3HaHUS B
HWHTEpecax 3I0POBOTr0 U O€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIECHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAaHME, COATAHCHUPOBAHHBIN PEXHUM 3aHITHH U
OTIbIXa, peryisipHas (pu3nuecKas akKTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIOPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPHIOKEHHS MU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oyaymield mpodeccud W Ppeaqu30BbIBATH COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MAareMaTHU4ecKoMy  OOpa3oBaHUI0 U



caMO00pa30BaHUI0 HA TMPOTSHKEHHM BCEU JKW3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIIPAaBICHHOCTH;

7) IKOJIOrH4€CKOr0 BOCIIUTAHHUSA

c()OPMUPOBAHHOCTh  SKOJIOTMYECKON KYyJIbTYpbl, TMOHUMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpUEHTALUS
Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM JUIsl pemieHus 3agad B 00JacTH
OKPY)KaloIIeN Cpelbl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
IOCJICJICTBUM I OKPYXKAKOILIEN Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(pOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W OOILECTBEHHOW  MPAaKTUKH, IOHMMAaHHE
MaTeMaTHYeCKOl Haykd Kak cdepbl 4YelIOBEUYECKOW eATENbHOCTH, 3TaloB e
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOW KakK CpPEIACTBOM IIO3HAHMS MMUDA,
TOTOBHOCTh OCYIIECTBJIATH IIPOEKTHYIO M HCCIENOBATEIBCKYIO JESITEIBHOCTD
VH/VMBUAYaJIbHO U B IPYILIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUSA:

BBISIBIIATH U XAPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTeMaTUUYECKHUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXKIYy TMOHATUAMH, (HOPMYIUPOBATH
OTpezieNIeHHs] OHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS JIs1 000OIIEHHS U CPABHEHUSI, KPUTEPUU ITPOBOIMMOTO aHAIIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATE  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHEIC, €IMHUYHBIC, YaCTHHIE U O0IINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieJlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIFOUEHUH 10 aHATIOTUU;

MIPOBOJIUTH CAMOCTOSITEJIFHO J0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ U OT MIPOTUBHOT0), BBICTPABATh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTpPIpUMEpPbI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BBIOMpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIICHUs, BbIOMpaTh  Haubojee MOAXOASAIUUA C  y4ETOM
CaMOCTOSITEJIbHO BBIICIICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBareIbCKHe 1eiicTBUA:



UCTIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiIEeMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTENW MaTeMaTUYECKOro 00BEKTa, SBICHUS, Mpolecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00BEKTaMU, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POopMyNIMpoBaTh 00OOIIEHUS] W BBIBOJBLI MO PE3yJibTaTaM
NPOBEACHHOTO  HAONMIOJEHUS, HUCCICAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IIpollecca, a TakKe BbIABUTATh
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJIAITH JCPUIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOTIPOC U IS PEIICHUS 3aJauu;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBAT,
CUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATh HHGOPMALMIO PA3TUYHBIX BUJIOB U
dbopM mpeICTaBICHUS;

CTPYKTYpUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHBIX (opmax,
WLTIOCTPUPOBATh IpaduueCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKAaTHBHBIC YHHBEpPcadbHbIe Y4eOHbIEe 1eiicTBUs

Oowmenue:

BOCTIPUHUMATH U (YOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEeJIIMU  OOLLEHUS, SCHO, TOYHO, I'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, IaBaTh IOSCHEHUS 10 XOAY PELICHHUs 3aJayu,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTAT;

B X0/l OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaeMOU TEMBI,
npoOJeMbl, pPEIAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJICHHbIE Ha IIOHMCK
pelIeHusl, COIIOCTABIATh CBOM CYXKICHHUSA C CYXICHUAMHU IPYTMX YYaCTHHUKOB
Uanora, OOHapyXKMBaTh Pa3IMuM€ M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMynHpOBaTh pa3HOIIacusi, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BAHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATH (OpMarT BBICTYIUIEHUS C Y4YETOM 3ajad
IPE3EHTAlMU U OCOOEHHOCTEN ayIuTOPHH.

PeryasiTuBHbIE YHUBepPCcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuzanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATENIHHOM  peQIeKCHHU  KaK  OCO3HAHUS
COBEPIITAEMbIX TEUCTBUA U MBICIUTEIBLHBIX MPOIECCOB, UX PE3YybTaTOB, BIAACTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1IeJId U YCIOBUAM, OOBSICHSATH PUUUHBI
TOCTKEHUS WM HEIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh W HMCIOJb30BaTh MPEUMYILECTBA KOMAHJAHOW W WHIUBUAYAJIbHOU
paboThl TpU pelIeHWH YYEeOHBIX 3ajay, NPUHUMATh IeJIb COBMECTHOM
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeisiTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXJIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHEHHUS HECKOIBKHX JIIOICH;

y4acTBOBaTh B TPYMIOBLIX (opMax paboThl (0O0CYXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIIIOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMAaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJaJa B OOLIUH MPOIYKT MO KpUTEPHUsIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koniy 10 knacca oOyJaroniuiicss Hay4nuTcs:

CBOOOJITHO OIEpUpOBATh MOHATHUAMU: Tpad, Tiockuit rpad, CBA3HBIN rpad,
nyTe B Tpade, Ienb, LUK, JEPEBO, CTENEHb BEPILMHBI, IEPEBO CIy4ailHOTO
AKCIIEPUMEHTA;

CBOOOTHO OMEPUPOBATH TMOHATHAMHU: CIIy4allHBIA OKCIIEPUMEHT (OIBIT),
cllydyaifHOE COOBITHE, DJIEMEHTAPHOE CIIydallHOE COOBITHE (DJIE€MEHTApHBI HCXO.)
CIIy4aifHOTO  OTbITA, HAXOIUTh BEPOATHOCTH COOBITUNM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU;

HaxOJIUTh U (POPMYIHPOBATh COOBITHS: MEepecedeHrne, 00bEAMHECHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOMOJOXKHOE JJaHHOMY, HCIOJIb30BaTh JHUArPaMMBI
Diiniepa, KOOPAWHATHYIO MPSIMYIO JIJIsl pEIIeHusl 3a7a4, MOJb30BaThCs (HopMysion
CJIO’KEHUSI BEPOATHOCTEH ISl BEPOSATHOCTEH JIBYX U TPEX CIydallHBIX COOBITHIA;



OIIEpUPOBATH  TOHATUAMMU: YCIIOBHAsi ~ BEpPOSITHOCTb,  YMHOXCHUE
BEPOSATHOCTEH, HE3aBUCHUMBIE COOBITHS, JEPEBO CIYyYaWHOrO 3KCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITUI C IMOMOIIBIO IPaBWJa YMHOXEHUS, JI€peBa
CIy4allHOTO OMbITa, HMCIOJIb30BaTh (DOPMYIY TMOJHOW BEPOSITHOCTH, (PopMyny
baiieca npu pemenuu 3a1a4, onpeAeisaTh He3aBUCUMOCTb COOBITUH 1O opMmysie U
110 OPTaHU3ALMH CITYYalHOI'O KCIIEPUMEHTA;

NPUMEHATh H3yYEHHble KOMOWHATOpHbIE (OPMYINBI JUIsl TEepeUHCICHUs
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITHM CIy4ailHOrO OIbITa, PELICHHS
3a/1a4 10 TEOPUH BEPOSITHOCTEN;

CBOOOJHO  ONEpUPOBATh TMOHATUSIMHU: OWHAPHBIA  CIyYalHBI  OMBIT
(McmpITaHKE), yCIEX M Heynauya, HE3aBUCHMbIC HCIBITAHUS, CEPUsl MCIIBITAHWH,
HaXOJIUTh BEPOSATHOCTH COOBITHI: B CEpUM HCHBITAHUN 1O MEPBOrO yclexa, B
cepuu HUCHbITaHUN bepHymiM, B OmbITe, CBSI3aHHOM CO CIy4allHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATHUAMU: CIIydailHash BEJIUYUHA, pacIpelesicHue
BEpOSATHOCTEH, JuarpamMma pacrpejesieHus, OWHapHas CiydaiiHas BeEJIWYUHA,
reoMeTpuYecKoe, OMHOMHUAIbHOE PaCIpeICICHHE;

OIIEpUPOBATh TMOHATUSMH: COBMECTHOE PpACIPEIEICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TaOJIUIly COBMECTHOTO pacIpelesieHUs! ABYX CIydalHbIX
BEJIMYMH JUISl BBIACIICHHS PACIPENCICHUS KaXXJAOW BEJIIMYHUHBL, OIPEICICHUS
HE3aBUCUMOCTU  CJIyYallHbIX  BEJIWYMH;CBOOOJHO  ONEpPUPOBATh  IMOHSITHEM
MaTEMaTUYECKOr0 OXKUAAHUS CIly4ailHON BEJIMUYUHBI (paclpeaesieHus ), IPUMEHSITh
CBOMCTBA MAaTEMAaTHUYECKOIO OXWIAHWUS TIPU PELIEHUU 3a7a4, BBIYUCIATH
MaTeMaTHYeCcKoe OXKHUAaHNe OMHOMHAIBHOTO U T€OMETPUYECKOT0 pacIipeleieHHI;
CBOOOAHO ONEPUPOBATH MOHATHUSIMU: JUCHEPCUS, CTAHJAPTHOE OTKJIOHEHUE
CIIy4YallHOM BEJIMYMHBI, ITPUMEHATh CBOMCTBA IHUCHEPCHUM CIIy4alHOM BEIUYUHBI
(pacnpenenieHus1) MpU PEUIEHUM 3a]a4, BBIYMCIATH JUCIEPCUI0 M CTaHIApTHOE
OTKJIOHEHHE T€OMETPUUYECKOr0 U OMHOMMAIILHOTO PACIIPEACIICHUM.

K koniy 11 kiacca oOyJaroniuiicss Hay4uTcs:

BBIUNCIISITh BEIOOPOYHBIE XapaKTEPUCTUKU IO TaHHOM BBIOOPKE U OLIEHUBATh
XApaKTEPUCTUKU TE€HEpPaJbHOM COBOKYITHOCTM JAaHHBIX IO  BBIOOPOYHBIM
xapakrepuctukaMm. OLeHUBaTh BEPOATHOCTH COOBITHI M MPOBEPATH MPOCTEUIINE
CTAaTUCTUYECKUE TUIIOTE3BI, M0JIb3YSACh U3YYEHHBIMU PACIPEICICHUSAMY,

NPUBOAUTH  TPUMEPHl  33Jad, MNPUBOJAIIMX K  IOKa3aTeIbHOMY
pacupeneneHuo, 3aaad, MPUBOMAIIMX K HOPMAJIBHOMY  PacCIpEIeNICHUIO.
OnepupoBaTh MOHATUSAMM: (PYHKIMS IUIOTHOCTH BEPOSTHOCTH MOKAa3aTEIbHOIO
pactipeneneHusi, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOT'O pacipeesieHus,
(yHKIMS IUIOTHOCTH M CBOMCTBA HOPMAaJbHOTO paCHpPEEeICHUS;0NPEIENIATh
KO3 (OULIMEHT TUHEHHON KOPPENALNU, BBIOOPOUYHBIA KOADPUIIMEHT KOPPEIALIMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckune
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
1 DneMeHThl Teopuu rpados 3
) CitydaiiHble OIBITHI, ClTyyailHble COOBITUS U
BEPOSITHOCTU COOBITUI 3
Onepanuu Hax MHOXKECTBAMU U
3 coObITUsAMU. CI0KEHUE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSATHOCTb.
HesaBucrumble coOBITUS
4 OneMeHTbl KOMOMHATOPUKU 4 1
Cepuu nociie10BaTeIbHBIX UCIIBITAHUN.
5 Wcnbitanus bepraymm. CiygaitHslii BEIOOD 5
13 KOHEYHOM COBOKYITHOCTH
6 CrnydaiiHble BEIMYHUHBI U PACIIPEEICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHBIE

HaumeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne n/m Konrtpoasbnsbie | IlpakTnueckue

NPOrpaMMmbl Bcero o0pa3oBaTesbHbIE

padoThI padoThI
pecypcsl

3aKoH OOJBIINX YHUCEI

DneMeHThl MAaTEMaTHUYEeCKOW CTaTUCTUKHI

HenpepbiBHBIE CiTydyaliHbI€ BEIUYNHbI

(pacmpenenenus), Moka3aTeIbHOE U 4

HOpPMAaJIbHOE pacIpeesIeHUs

Pacnipenenenue Ilyaccona

CBs13b MEXYy CIy4ailHBIMU BEJIMYMHAMHU

O60011eHNEe U cucTeMaTU3alus 3HaHU| 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacos

KourpoJubHbie
Bcero P
padoThI

IIpakTnuyeckue
padoThI

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

I'pad, cBs3HbI Irpad, npeacTaBieHne
3aJ]auu ¢ IOMOILBIO rpada

Crenenb (BaJIGHTHOCTh) BepUIMHBL. [1yTh B
rpade. Llenu u nukisi

I'padsl Ha TTOCKOCTH. JlepeBo cilydyaliHOTO

OKCIICPUMCHTA

CrnydaifHble SKCIIEPUMEHTHI (OTBITHI) U
ciydaiiHble cOOBITHS. DJIeMEeHTapHbIe
COOBITHS (MCXOMBI)

BeposTHOCTD C1y4aifHOTO COOBITHSL.
BeposiTHOCTH COOBITHII B OMIBITaX C
PaBHOBO3MO>KHBIMHU 3JI€MEHTaPHBIMU
COOBITHSIMU

BeposTHOCTD CiTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEM €HTaPHBIMU
COOBITUAMU

[lepecedenue, 0ObeTMHEHIE MHOXKECTB U
COOBITHH, MPOTHBOIOJIOKHBIC COOBITHS.
dopmyJia CI0KEHUS BEPOSITHOCTEN

VYcioBHas BEpOATHOCTh. Y MHOXKEHHE




BeposiTHOCTEN. DOpMyIia yCI0BHOU
BEPOATHOCTH

VYcioBHas BEpOATHOCTh. Y MHOXKEHHE

9 BeposiTHOCTE. DopMysia ycioBHOM
BEPOATHOCTH

10 ®opMyIia MOTHONU BEPOSTHOCTH

11 ®opmyna baiteca. HezaBucumbie coObITHS

12 KomOuHaTopHoe npaBuio yMHOXEHHUS.
[lepectanoBKU U pakTOpHal

13 Yucno coueranuid. Tpeyronpauk [lackans

14 ®opmyna 6uHoma HeroTona
Kontponbsnas padora Nel: "I'padsi,

15 BEpPOSITHOCTU, MHOXKECTBA,
KOMOMHaTopuKa'
bunapHblii cirydaliHbIM ONBIT (MCIIBITAHKE),

16 ycrex 1 Heynaya. HesaBucumblie
ucnbiTanusi. Cepus He3aBUCUMBIX
WCIBITAaHUI 10 TIEPBOTO ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN 10
IIEPBOro ycrexa

18 Cepusi He3aBUCUMBIX UCIIBITAHUN
bepnynm

19 Crny4daifHblli BBIOOp M3 KOHEYHOM
COBOKYIHOCTH

20 [IpakTueckast paboTa C UCIIOJIb30BAHUEM
AIEKTPOHHBIX TAOJIHI]

71 Cnyuaiinas BennuuHa. Pacnipenenenue

BeposiTHOCTEN. [lnarpamMmma pacrpeaesieHust




22

Onepauyu Haj CIy4alHBIMU BEJIMYMHAMMU.
IIpumepsl pactpenenenuii. bunapnas
clly4aiiHas BeJIM4MHa

23

I'eomerpuueckoe pacnpeneiacHue.
bunomuansHOE pacnpeneneHmue

24

MaremaTH4ecKoe OKUJAHUE CITyYalHOU
BenuurHbL. COBMECTHOE pacripeesieHue
JBYX CITy4alHBIX BEIIMYUH

25

He3aBucumeble ciydaiiHble BEJIUUYNHBI.
CBoiicTBa MAaTEMaTUUECKOT O OKUJIAHHUSL.
Matematudeckoe oXuanue OuHapHON
CIIy4alHOU BEIMYHNHBI

26

MaremMaTuueckoe OXKUIaHUE
T€OMETPUIECKOT0 U OMHOMUAIBHOT O
pacnpeneneHuit

27

Jucniepcus v cTaHAapTHOE OTKIOHEHHE

28

Hucnepcust OuHApHOM CclydaiHOM
BenuyuHbl. CBOMCTBA M CIIEPCUH

29

MaremaTudeckoe 0KuJaHue TPOU3BEICHUS
U JIUCIIEPCUSI CYMMBbI HE3aBUCHMBIX
CIIyYaiiHBIX BEJTUIMH

30

JHucnepcusi OMHOMHUAJILHOT O
pacnpenenenus. [Ipaktuueckas pabora ¢
HCIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHI]

31

Jlucriepcus ¥ CTaHAapTHOE OTKJIOHEHHE
rCOMETPUYECKOrO PaCIpeeICHHUS.
[TpakTryeckas paboTa C HCIOJIb30BAHHEM
AIIEKTPOHHBIX TA0JIHI]




32 O00011IEHNE U CUCTEMATU3AAS 3HAHWI

Kontponbsnas pabora Ne2: "VcnbiTaHus

33 bepnyimm. CiydaiiHble BEeTMUYUHBI U 1
pacnipeneneHus’"
34 O06o0mIeHne u cucTeMaTH3aIys 3HaHUu’ 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

HepaBenctBo UeOnrmeBa. Teopema
UYeoOrmmea. Teopema bepuym. 3akoH
OONBIINX YHUCEI

HepasenctBo YebnieBa. Teopema
UYeoOrmmea. Teopema bepuymnm. 3akon
OOJBIINX YUCET

HepapenctBo Yeonimea. Teopema
Yeonimena. Teopema bepryiu. 3akoH
OOJBIIIMX YUCET

Br160pouHBIN METO HCCIICIOBAHUM

[IpakTrueckas paboTa C UCIOIB30BAHUEM
ANIEKTPOHHBIX TAOJIHI]

I'enepanbHast COBOKYITHOCTb U CIIydalHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUHBIMU
xapaktepuctukamu. OLeHKa CpeJHero u
JUCIIEPCUH FeHepaJIbHONW COBOKYITHOCTH C
ITOMOIIBIO BBIOOPOYHBIX XapaKTEPUCTUK

['eHepasbHas COBOKYITHOCTh M CTydaiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OIeHKa CPEeTHETo U
JUCTIEPCUH TeHEepaIbHOW COBOKYITHOCTH C
MTOMOIIIBIO BBIOOPOYHBIX XapaKTEPHUCTUK




OrneHnBaHME BEPOATHOCTEH COOBITHI IO

8 BBIOOpKE
Cratuctuueckas runoresa. [IpoBepka

9 MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
W3YUYEHHBIX pacrpeeaeHui
Cratuctuueckas runoresa. [Iposepka

10 MIPOCTEHIINX TUIIOTE3 ¢ TOMOILBIO CBOWCTB
W3Y4YEHHBIX PACHPEAEICHUN

1 IIpakTudeckas paboTta ¢ UCHOIb30BAHUEM
3JIEKTPOHHBIX TaOJIHIL

12 [Ipumepsl HenpepsIBHBIX CIIy4ailHbIX
BeIMuuH. OyHKIMS MIIOTHOCTU BEPOSTHOCTU
PasnomepHoe pacnpeaenenue. [Ipumepsl

13 3a7a4, MPUBOJIAIIMX K MTOKa3aTEILHOMY U K
HOpMaJIbHOMY paclpeeeHUusIM

14 OyHKIKS TIOTHOCTU BEPOSATHOCTU
ITOKa3aTeIbHOIO PacipelesIeHNs

I @yHKIHUSA NIOTHOCTU BEPOSTHOCTH
HOpPMaJIbHOI'O paclpeneaeHus
[TocnenoBaTeabHOCTh OJMHOYHBIX

16 He3aBUCUMBIX coObITUH. [IpuMep 3anaun,
npuBojsLIe K pacnpenenenuto [lyaccona

17 IIpakTuueckas paboTa ¢ UCHOIb30BAHUEM
3JIEKTPOHHBIX TaOJIHIL

13 KoBapuanus n1Byx cilydaiiHbIX BEIMYHH.
Koapounuent xoppensuun

19 CoBMecTHBIE HAOIIOICHNS IBYX BEITMUUH

20 Br16opounblit KO3 UIHEHT KOppesiuu




Pasznnune Mexay TMHENHOM CBA3BIO U

21 MIPUYMHHO-CIIEICTBEHHOM CBS3bIO

22 JIluneiinas perpeccus

’3 [Ipaktnyeckas paboTa C HCIOIb30BAHHEM
AIIEKTPOHHBIX TAOJIHI]

24 [IpencraBieHue JaHHBIX ¢ TOMOIIbIO Ta0JIHIL
U AUarpaMM, olucaTesbHasi CTaTUCTHKA

)5 OMBITHI C PaBHOBO3M 0KHBIMU
3JIEeMEHTAPHBIMU COOBITUSIMU

26 Brruucienue BeposTHOCTEH COOBITHIA C
npUMeHeHueM Gopmy
Boruncnenue BeposTHOCTEHN COOBITHI €

7 MpUMEHEHUEM TpaduuecKuX METOIOB:
KOOpJAMHATHAas IpsAMasi, 1epeBo, uarpaMma
Ditnepa

28 CrnydaiiHble BEJIMUUHBI U pacipeeeHus

29 MareMaTnyeckoe OXHIaHNUE CITyYanHON
BEJIMYUHBI

30 MaremaTH4ecKoe OKUJAHUE CITyYalHOU
BEITUYMHBI

31 KonTponsHas padora: "BeposTHOCTh
cTaTucTuka"
Brruucienue BeposTHOCTEH COOBITHIA C

32 npuMeHeHueM Gopmys1 1 rpapuuecKux
METO/10B
Brruncnenue BeposTHOCTEH COOBITHIA €

33 MpUMeHeHueM GopMyJT U rpapuyecKux

METOJI0B




34

Crny4aiiHble BEJIMYHUHBI U PACIPEACICHUS.
MareMaTuyeckoe OX1IaHuE CIydyailHON
BEIIMYHHBI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAaThl 0CBOEHNS] OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
pe3yJjbTara
6 Teopus BeposiTHOCTEH M CTaTHCTHKA
6.1 UuTtath U CTPOUTH TaOJIUIBI U JUATPAMMBI
6.2 OnepupoBaTh  HOHATHAMM:  CcpefHee  apu(MeTHdyeckoe, MeJuaHa,
HauOosbIIee, HAUMEHbIIIee 3HaYeHU e, pa3Max MacCHUBa YUCIIOBBIX JJAHHBIX
OnepupoBath MOHATHSAMU: CIy4alHBIH AKCHEPUMEHT (OMBIT) U CIIydyaliHOE
COOBITHE, AJEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ) CIy4ailHOro
6.3 OIbITA; HAXOIUThb BEPOSITHOCTH B ONBITaX C PaBHOBO3MOXHBIMU
Clly4allHbIMU COOBITHSIMH, HAXOJUTh U CPAaBHUBATHh BEPOSITHOCTH COOBITUH B
W3YYEHHBIX CIIy4alHbIX IKCIEPUMEHTaX
Haxomute u ¢dopmyaupoBaTe COOBITHS: IepecedeHue H OObeInHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, TPOTUBONOJIOKHOE IAHHOMY COOBITHIO;
' M0JIb30BaThCS AUarpaMmamu Jitiepa 1 GopMyJIoi CII0KEHUSI BEPOSITHOCTEN
IIpU peIllIeHuH 3a1a4
OnepupoBath MOHATUSAMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C MOMOIIbI IPaBUJAa YMHO)KEHHS, C IOMOILBIO
JIepeBa CIy4ailHOrO OMbITa
6.6 [TpuMeHATr KOMOMHATOPHOE MPaBUIIO YMHOXKEHUS ITPH PEIICHUH 33724
OnepupoBaTh MOHATUSIMU: HCHBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpuUs
6.7 UCHBITAHUM, yCeX M HeyJada; HaXOAUTb BEPOSITHOCTH COOBITHH B CEpUM
' HE3aBUCUMBIX HCIBITAHUN 110 IEPBOrO yclexa, HaXxOAUTb BEPOATHOCTU
coOBITHH B cepuu UcnbITaHUM bepHynam
6.3 OnepupoBaTre  NOHATHAMU:  ClOydaliHas  BEIMYMHA, paCIpElesIcHUue
' BEPOSATHOCTEH, IMarpaMMa pacipeeeHus
11 KUIIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAaThl 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI NPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTaTUCTHUKA
51 CpaBHUBaThb  BEPOSTHOCTM  3HAYCHUMU CIIy4allHOM  BEJIUYMHBIIIO
' pacrpeneeHUIo WK € IIOMOIIBIO TUarpaMm
5.2 OnepupoBaTth TMOHATHEM MAaTEMaTHUYECKOrO  OXHJAHUSA, MPUBOJIUTH




IMPpHUMCPLI TOI'0, KaK IIPUMCHACTCA MAaTCMATUUYCCKOC OXHJIAHUC CJ'Iy‘l&fIHOfI
BCJIMYHUHEI, HaxXoauTb MaAaTEMATUYCCKOC OXKHIaHUC oo JaHHOMY

pacrnpeneneHuto
53 NmeTh nipencTaBiaeHUE O 3aKOHE OOJIBIIMX YU CET
54 Nmets npencTaBiaeHne 0 HOPMAIBHOM paclpeneeHun




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii 2J1eMEHT COIEePKAHUS

Kon
6 Teopus BEpOSTHOCTEN U CTaTUCTHUKA
[IpencraBnenne naHHBIX ¢ MOMOIIbIO Tabmuil U auarpamm. CpenHee apudmeruyeckoe,
6.1 Me/MaHa, HauOoJblllee 1 HauMEHbIIIEEe 3HAUYEHUs, pa3MaX, JUCIEPCUs U CTaHIapTHOE
OTKJIOHEHH € UM CIIOBBIX HA0OPOB
CitydaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4aiHble COOBITHSA. DJIeMEHTapHble COOBITUS
6.2 (ucxonel). BeposTHOCTH cilyyaliHOro coOBITHS. BaM30CTh 4YaCTOTBIM BEPOSTHOCTH
' coObITuii. CryuyaiiHble ONBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHUSMH.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3J1€MEHTAPHBIMU COOBITUSAMU
6.3 Onepan  HajJ COOBITUSIMH: TIEpeceueHHue, OOBEIUHEHHE, MPOTUBOIOIOKHBIC
' coObITHs. J{lnarpammel Diinepa. @opmyiia ClI0KeHUs BEPOSTHOCTEH
6.4 VYcnoBHas  BEpOSITHOCTb.  YMHOXKEHHE  BeposTHOCTeH. JlepeBo  ciaydallHOro
' sKcriepuMenTa. @opMyra MoaHOM BepossTHOCTH. HezaBucumbie COOBITHS
6.5 Kombunaropnoe mnpaBuino ymHoxkeHus. IlepectanoBku u dakropuan. Ywucio
' couetanuil. Tpeyronbauk [lackans. @opmyna OuHoma HeroToHa
bunapHblii cinydaliHbIf ONBIT (MCHOBITaHHE), ycmex U Heyaada. HesaBucumsie
6.6 ucneiTanuss. Cepust HE3aBUCHMBIX MCHOBITAaHMM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIbITaHUN bepHymm
6.7 CnyuyaitHas BenmuuHa. PacnipeneneHue BeposTHOCTeH. J(marpamMma pacrnpencsieHus.
' ITpumepsl pacnipesiesieHui, B TOM YU CII€ FEOMETPUUECKOE OMHOMUAIIBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
5 Teopust BEposITHOCTEN U CTaTUCTUKA
YucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXHUAAHUE,
JUCHEPCHUS U CTaHJAPTHOE OTKIOHEeHue. [IpuMepbl mpuMeHeHHsT MaTeMaTHYECKOro
51 OXKUJAHMS, B TOM 4HUCJIE B 3aJadax W3 MOBCEJHEBHOMW Xu3HU. Marematuueckoe
' OXKHJaHUe OWHAPHOHN CIydaiiHOW BEIMYHMHBL. MaTeMaTHYECKOE OXKUJAHUE CYMMBbI
CllydallHbIX BEJIMYMH. MaTeMaTHueCKOe OKUJaHUE U IUCIIEPCHS T€OMETPUUECKOTO U
OMHOMHMAJIBHOTO paciipeieeHuit
59 3akoH OOJBIIMX YHCET U €ro pojib B HayKe, Mpupoie u obuiectBe. BoibopouHsblit
' METO/] UCCIIEIOBAHMUI
53 [Ipumepsl  HENpepbBIBHBIX — CIyd4alHbIX BeJW4YMH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3aj1auu, NPUBOSIINE K HOPMAIbHOMY pacnpenenenuto. [lonstue o
HOPMAaJIbHOM pacipeeIeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUSA

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHHE (QOpPMYJIUpPOBAaTh U ONEPUPOBATH MOHATHSMM: OIpEAEICHHE,
akcuoma, TeopeMa, CJEACTBHE, CBOWCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
o0paTHOE U MPOTHBOIOIOXHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpBI, HCIOIb30BaTh METOA MaTEeMaTUYeCKOM WHIYKIIHH,
MMPOBOAUTH AOKA3aTCJIbHBIC PACCYKACHHUA IPU PCIICHUHN 3aa4, OICHUBATH
1 JOTMYECKYK0 IPAaBWIBHOCTb  PACCYXACHUH; YMEHHE  OIEpUpPOBaATh
IMOHATUAMU: MHOXKCCTBO, MOAMHOXCCTBO, OIICpallMd HaJd MHOXKECTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOp@THKO—MHO)KCCTBGHHbeI ariapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUU U IOpu pCIICHUHA 3aaa4, B TOM
YUCIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHITHIMHU:
rpad, cBs3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
1 OIMUChIBATH rpaq)m Pas3IMIYHbIMU CHOCO63MI/I; HCIIOJIB30BAaTh rpaq)m npu

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHATHSIMHU: HATYypaJbHOE YHUCIO, IEJI0€ YHUCIIO,
CTEIEHb C LIEJbIM MOKa3aTelieM, KOPEeHb HATyPaJbHOM CTEIEHH, CTEIEHD C
palMOHANBHBIM IMOKA3aTeNIeM, CTENEeHb C JACHCTBUTENBHBIM IOKa3aTeleM,
gorapuM dYHMClIa, CUHYC, KOCHHYC W TaHTEHC IPOHM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJIYJI0, PAaIHOHAIFHOE YHUCIIO, HUPPAMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, MEJbIX, PALUOHAIBHBIX, JCHCTBUTEIbHBIX
2 YuCesl; YMEHHUE UCIIOIb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHbIINN OOIIHi
JIENIUTENIb W HaWMEHbIIee O00Ilee KpaTHOE, alropuT™ EBximnga npu
PCHICHUN 3aad, 3HAKOMCTBO C PAa3/IMYHBIMU IMO3UIITUOHHBIMHU CHCTCMaMU
CUHCJICHUA;, YMCHHEC BBITIOJHATL BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUs JPOOHO-
pPAllMOHAJIBHBIX ~ BBIPAXXEHUM; yMEHUE  ONEPUPOBATH  IOHATUSAMMU:

oCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccus, TreoOMCTpUUICCKad




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHE 3a/1aBaTh I1OCIIEIOBATEIBHOCTH, B TOM YHUCIE C MOMOUIbIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE OMEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIIJIGKCHOT'O  YHCJIa, dbopMa  3amUMCH  KOMIUICKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H ajreOpaudveckas); YMETb
MPOU3BOAUTh apU(PMETUUECKUE JICHCTBUS C KOMIUICGKCHBIMUA YHCJIAMH,
MPUBOJUTH MPUMEPHI UCIIOIB30BAHUSI KOMIJIEKCHBIX YKCEN; ONEepUpPOBATH
MOHATUAMM:  MaTpuma 2X2  u  3X3, onpenenuTesb  MaTpPUIIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHS M HEPAaBEHCTBA, WX CHUCTEMbI, YMEHHE OINEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPABHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB M CUCTEM; YMEHUE pelaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbI C IIOMOILBIO PA3JIUYHBIX NPUEMOB; pEIIATH
YpPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IApaMeTPOM; IPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3IMyHbIX 001acTell HAyKHU U peabHOM KU3HU

YMenue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (YHKIHUH,
NepUOANYHOCTh (YHKLUHH, OTrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHkuMH, SKCTpeMyM (GYHKIUHU, HauOojblllee U HaUMEHbIlee 3HauYeHUs
(GYHKIMM Ha MPOMEXKYTKE, HelpepblBHAs (DYHKIHUSA, aCUMITOTHI I'paduka
(GyHKLIMH, TIepBas U BTOpas MPOU3BOAHASA (QYHKLUHU, T€OMETPUUYECKUH U
¢u3nyeckuii CMBICT TIPOU3BOJHOH, IEpBOOOpa3Has, ONpeneaEéHHbIN
UHTErpajl; yMEHHE HaXOIUTh AaCUMOTOTHI Ipaduka (yHKUMM;, yMEHUE
BBIUUCIIITH  TPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YAaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIMM;, yMEHHE HaXOAMTh IPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHME HCIHOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (QYHKIHH,
HaxXOAWTh HauOONbIIME M HAaUMEHbIIME 3HayeHHs (yHKUUN; CTPOUTH
rpadukyu MHOTOWIEHOB C MCIIOJb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh IPOU3BOJHYIO [UJISl HAXOXKACHHUS HaWIydIlIero
pelieHUs] B NPUKIAIHBIX, B TOM YHCIE COLMAIBbHO-3KOHOMHUYECKUX H

du3nYecKrX 3a/Jadax; HAXOMUTh TUIOMAAH U 00BEMBI (GUTYP C TTOMOIIBIO




HWHTCIrpaia; MNPUBOAUTHL IMPUMEPBI MATCMATUYCCKOro0 MOACIHMPOBAHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk QyHKIMU, oOpaTHas QyHKIuS,
KOMIO3uLMs (QyHKUMN, JuHEHHas QYHKUMs, KBaJapaTU4yHas (QYHKIIMS,
pannoHanbHAs (QYHKIMS, CTENeHHas (YHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMH, MOKa3aTeslbHas U
aorapumuyeckas (QYHKIUH; YMEHHE CTPOUTHh TpaUKH H3YYEHHBIX
(GYHKIME,  BBINONHATH  mpeoOpa3zoBaHust  rpadukoB  (QyHKIHIA,
UCTIOJIb30BATh I'pauKy A7 M3Y4YEHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHnH 3a/ad U3 JPYr'ux y4eOHBbIX NpEeIMEeTOB M 3a7au U3 pealbHOH
KHU3HHM; BbIpaXaTb (QOpPMyJIaMH 3aBUCUMOCTH MEXJy BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku GYHKUMN JUIs pelleHHs] ypaBHEHMH,
HEpaBEHCTB W 33Jad C NapaMeTpamu; H300pakaTh HAa KOOPIMHATHOMN

IJIOCKOCTH MHO>KECTBA PEILICHUN YPABHEHUMN, HEPABEHCTB U UX CHCTEM

YMeHue pemath TEKCTOBBIE 3aJauyd Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHsS, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yHd, HMCCIECL0BAaTb IIOJIYYEHHOE DEIICHUE U
OLICHMBATh IPaBJIONONO0OHOCTh pPE3YNbTAaTOB; YMEHHUE MOJAEIMPOBAThH
peasbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKU; COCTABIIATH BbIpaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIEA0BATh
MOCTPOEHHBIE  MOJENUM C  HCIOJb30BAHMEM  afmapara  airedpsl,

MHTEPIPETUPOBATH OJYUEHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apudMeTHuecKoe, MeluaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOIO0 Habopa; yMEHHE HU3BJIEKaThb, UHTEPIPETUPOBATH
uH(pOpMaIHIO, IPEJCTABIEHHYIO B Tab/uIaX, Ha AUarpaMMax, rpapukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHQOpMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; ITpapUUECcKH UCCIIEN0BATh COBMECTHbIE

HaOJII0ICHNSI C TOMOLIbIO AUAarpaMM pacceuBaHUs U JIMHEWHOMN perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BEpOsATHOCTU, Qopmyiy bepHymin, koMOuHATOpHBIE (AKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUJAHUE, TUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE
cllydailHOM  BeNMWYUHBL, (QYHKIUU  paclpelneieHus U IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/eHHii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUYECHHBIX pAaCIpeIesIeHUi I pelieHHs 3a/a4;
3HAKOMCTBO C MOHSTHUSMHU: 3aKOH OOJIBIIMX YUCEJ, METO/ABI BHIOOPOUHBIX
UCCIIEZIOBAHUN; yMEHHME MPUBOIUTH MPUMEPHl IPOSBJIEHUA 3aKOHA
OONBIIMX 4YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSIX; YMEHUE
OllepUPOBaTh MOHATHSMU: COYETaHHE, NEPECTAHOBKA, YUCIO COYETaHWM,
YHUCIO  IepecTaHoBOK; OuHoM  HblOTOHA;  ymMeHHe  NIpPUMEHSAThH
KOMOMHATOpHbIE (DAKTBI M PACCYXIEHUS AJIs pPelIeHUs 3a]ad; OL[eHUBATh
BEPOSITHOCTU PEAIbHBIX COOBITUIN; COCTABJISATH BEPOATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYEHHBINA PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHUHA yTJia, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIIUBAIOIIMECS MPSIMbIE, MapaIeIbHOCTh U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIOoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IUIOCKOCTSIMH,
pacCTodHUC OT TOYKHU OO0 IIJIOCKOCTH, PAaCCTOAHUC MCKAY IPSAMBbIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHE HCIOJB30BAaTh MpPU PCUHICHUU
3a7lad U3y4yeHHble (DAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHUE OL|€HUBAThb
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUeCKHe
MOJEINA C IOMOIIBIO TIE€OMETPUUECKUX IOHATHH M BEIWYUH, pELIaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATUSAMHU: IUIOMAAL (GUTYypbl, 00bEM (GUTYDHI,
MHOT'OTPaHHUK, MPaBWIbHBIH MHOTOIPAHHHUK, CCUCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, IWIMHIpP, KOHYC, mmap, cdepa, miaomanas chepsl, MIomaIb
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHycCa, MHJIMHApPA, O0BEM Kyoa,
OPSMOYTOIIFHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM MHIHHIPA,

napamuiCJibHbI€ OCH HWJIM OCHOBAaHHIO, CCYCHHUC 1Iapa, IJIOCKOCTb,




Kacarouasicst cdepbl, LMIMHAPA, KOHYCa; YMEHHE CTpPOUTh CEYEHUeE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T'€OMETPUYECKHX (UTYp, CaMOCTOSTEIbHO
bopMynHpOBaTH OMpeNeNeHUs U3y9aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBaX W TMpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEPraTb HWX; YMEHHWE TPOBOJIUTH KiaccuPpukanuo ¢QUryp mo
pasIUYHBIM TPU3HAKAM, BBIOJHATH HEOOXOAUMBIC JIOMOJTHUTEIIBHBIE

MOCTPOCHUS

11

YMeHue onepupoBaTh IMOHSATHUSIMU: JIBUKEHHE B IPOCTPAHCTBE,
napauiesibHbI MEepeHOC, CHMMETpPUsi Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00OUsS, TOA00HBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (HUTYyphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TIPH
peIIeHUH 3a7a4;, HAaXOAWTh TEOMETPUYCCKHE BEIWYUHBI (JIMHA, YTOI,
IUIOIA/Ib, 00BEM) MPH PEIICHUH 33a]a4 U3 JAPYruX y4eOHBIX MPEJAMETOB U
U3 pPEajbHOM JKU3HU; YMEHUE BBIYHCIATH T'COMETPUYECKHE BEITMUUHBI
(nnwHA, yroy, miIomaAb, OOBEM, IIIOMAAP MOBEPXHOCTH), HCHONB3YS
U3yYeHHbIC (OPMYJIBI U METOJBI, B TOM YHCJE: IUIOMAh IMOBEPXHOCTH
NUPaMHIBI, TPU3MBI, KOHYCa, IWIMHIpA, TIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO  TIapajule/iennuIea, MUPAMUIbI, TPU3MBI, I[THJIHHJIPA,

KOHYcCa, [IIapa; yMEHHE HaXOAUTh OTHOLIEHHE 00BEMOB MTOJOOHBIX (GUTYD
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YMenue OIICPpUPOBATL MOHATHAMU: IPAMOYIOJIbHAsI CUCTCMa KOOPIHWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IMPOU3IBCACHUC, YIoJl MCEKIAY
BCKTOpaMH; YMCHHEC HCIIOJIb30BATh BGKTOpHBIfI u KOOp)II/IHaTHLII\/'I METOL

JJiL peIICHUA TCOMCTPUYCCKU X 3aaad M 3a1a4 Jpyrux y‘le6HBIX npeamMeETOB

13

YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKU B H3YyUYEHUH MPUPOIAHBIX U OOLICCTBEHHBIX
IPOIIECCOB M SBJICHUH; yMEHHE pacloO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MPUMEPHI MAaTEMaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4ECKOM HAYKU




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTnueckuil KOpeHb HATypaJbHOU cTerneHu. J[eficTBus ¢ apupMeTHUIeCKUMU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crenienb ¢ nensiM nokasarenem. CTeneHb ¢ palmoOHAIbHBIM TToka3areneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyrciaamu. [1puOnmkEéHHble BEIYUCICHUS, IPaBUiIa OKPYTJIEHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Komrmnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANIEHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u ApoOHO-paLIMOHANBEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHbIC U JTOrapUPMUIECKAE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucreMbl JIMHEHHBIX YpaBHEHUH. OTNpenenuTens MaTpHULIbL
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [leproanueckue GyHKIUN
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢yHkuuu. Hymun dyHKmm.
10 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HaTypaJbHBIM H LeTbIM ToKa3areiem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Touku paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CaoiictBa  QyHKIM,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 Apudmetrnueckas 1 reoMmeTpuieckas mporpeccuu. @opmyia ClIoKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxieHrne HanOoJbIIero ¥ HauMEeHbIIEr0 3Ha4eHus1 (pYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V151 YYHEHUKA

* Maremaruka. Ainredpa u Hayajda MaTeMaTH4eckoro ananusa; 10 kiacc.
yrayonenHoe ooyuenue Mepsisik A.I'., Homuposckuit I.A., TlonsikoB B.M.; oz
penakiueit [Tononbckoro B.E. O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AxiimonepHoe o0111ecTBO
«M3parenscTBO «IIpocBenieHme»

* Maremaruka. Anredpa n Hayana MaTeMaTH4ecKoro aHanu3a; 11 kmacc.
yriyonenHoe ooyuenue Mepsisik A.l'., Homuposckuit [1.A., [TonsikoB B.M.; mox
penakiuedt [Tononbckoro B.E. O6miecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
Mznatensckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe 00111ecTBO
«M3narensctBO «lIpocBenienune

* Marematuka. I'eomerpus; 10 knacc. yriyonenHoe oOyuenue Mepsmsik AL,
Homuposckuii [I.A., ITonsakos B.M.; nox penakimueii [Tlogonsckoro B.E.
OO0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M3aaTenbekuit HeHTp
«BEHTAHA-TPA®»; Axunonepnoe obuiectBo «M3aarensctBo «IIpocemenne»

* Maremaruka. ['eomerpus; 11 kiace. yriryosnennoe ooydaenne Mepamsk A.T.,
Homuposckuii [I.A., Ilonskos B.M.; nox peaakiueit [lomonsckoro B.E.
OO611eCTBO C OrpaHUYEHHON OTBETCTBEHHOCThIO M3MaTenbCKuii IIEHTP

«BEHTAHA-T'PA®y»; AkunonepHoe obuiectBo «M3narensctBo «IIpocBenienue»



METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
Marematuka.BepostHocTh 1 cratuctuka : 11 knacc: ba3oBbiii U yriyO0a€HHBIHN
ypoBHHU :yueOHOe nocooue / E.A.bynumosuu, B.A. Bysbiues.- 2-e uzf.,crep.-

Mocksa : [Ipocsenienue, 2024.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pemy EI'D oOpa3oBaTenbHbIi mopTai it MOATOTOBKH K K3aMeHaM
https://ege.sdamgia.ru/.

OtkpeiThiit 6ank 3ananuii EI'D UL, SnemeHThl KOMOMHATOPUKH, CTATUCTUKU
U TEOPUH BEPOSATHOCTEH, YIrIyOJICHHBIA YPOBEHB. DJIEMEHTHI KOMOUHATOPUKH,

CTaTUCTUKHU U TEOPUH BEPOATHOCTEH. YTiIyOJeHHBIN ypoBeHb. http://ege.fipi.ru/.
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