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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YUYEHUSl CIy4YalHBIX COOBITUM, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4YalolUXCcs O METOJaX  HCCICIOBAHMS
U3MEHYMBOTO MHpPA, pPA3BUBAETCA IMOHMMAaHHE 3HAYMMOCTH UM  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrate y 00yyaromuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTUUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUIL  ONKMCAHUSA  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3iUMYHbIE pPOJiIa W3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcsS 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapar
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 dYacTh y4eOHOrO Kypca 3aHHUMAaeT
o0CyX/IeHHE 3aKOHa OOJBIUX 4YHceNl — (yHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOILIETO MaTeEMaTHYECKYI0 (hOpMaTU3aIHIO.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coniepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «Ciy4yalHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUeOHBIX
KYpCOB.

Conepxanne mmHMH «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXK]ly 3HAUCHHUSMHU CITy4YallHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
U3Y4YEHUU CITyYalHBIX SBJICHUN C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 yaca (1 uac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcnepumenTa. Popmyina noaHou BepostHocTH. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbITaHuNd bepHymu. CrydaifHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIIy4aillHble BEJIMYMHBL.MATEeMaTH4YECKOE OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHMIAHUS
(cTpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydalHON
BEJIMYMHBI. MaremMaTudyeckoe  OXKHUJIAHUE CYMMBbl  CJIYyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIyyaiHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss u CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacopenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
JKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHSATHUSMH: CIYyYalHBIA OSKCIEPUMEHT (OIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOUTh U (HOPMYIHPOBATH
COOBITHSI:  TEepeceueHue, OO0bEAMHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
MPOTHUBOMOJIOKHOE JAHHOMY, MCIIOJB30BaTh AUarpaMmbl Jiliepa, KOOPAUHATHYIO
IPSAMYIO JIJISl PEIICHUsI 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHUS BEPOATHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAasi  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXXEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJy IOJHOW BEPOSITHOCTH, (HOpMYIy
baiieca npu peleHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI O (opmysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PEIICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATUSIMH: OWHAPHBIN
CIIy4alHbII ONBIT (MCHBITAHUE), yCIEX WU HeyJada, HE3aBUCUMBIE HCHbITAHUS,
cepHsl UCHBITAHWM, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIEXa, B CEPUM HCIBITAaHUW bepHyuM, B ONBITE, CBA3AHHOM CO
CJIy4aliHbIM BBIOOPOM K3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMa paclpefesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydalHBbIX
BEJIMYUH [UIS BBIJCICHUS PACHPEACIICHAsS KaKIOM BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIyYailHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTrO OKUIAHUs CIyYallHOW BEJIMUYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

CcBOOO/IHO ONEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHds) MPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K xoniy 11 kiacca oOyyaromuics HayquTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YSCh NU3yUYEHHBIMU PaCIpEIEICHUSIMU;

OPUBOANUTH  MPUMEPBl  334ay, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBHOMY PacCIHpENEIEHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOIO paclpeIeICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeeIeHHUs;

ompenensaTh  KOdGQOUIMEHT  JTUHEHHOW  KOppEemsIuu,  BbIOOPOUYHBIM
KO3 hULIMEHT KOPPEIISALIH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
DnemMeHTHl Teopun rpados 3
CrnyualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. ClI0’)KEHHE U YMHOXKEHHE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumsle coObiTUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTHU
Crnyualinbple BETMUHHBI U pacrpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
3aKoH OOJBIINX YHCET
2 DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU
HenpepriBHbIe clTydaliHble BETUYHHBI
3 (pacnpenenenus), MoKa3aTeabHOE U 4
HOPMAaJIbHOE pacrpeeieHust
4 Pacnpenenenue Ilyaccona
CBs13b MeX/1y ClTy4allHbIMHM BEJTMYMHAMHU 6
6 O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

I'pad, cBs3HBIA rpad,
MPEJCTaBICHNUE 3aa4H C
oMoIIkIo Tpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHb (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpage. Lenu
Y IUKJIBI

I'pads! Ha mockocTu. [lepeBo
CIIy4aliHOTO DKCIIEPUMEHTA

CrnyuaiiHble SKCIIEpPUMEHTHI
(OmBITHI) U CiTydaiiHbIE
COOBITHS. DIIeMEeHTapHbIE
COOBITUS (MCXO/IBI)

https://m.edsoo.ru/UXI4HCLA1

https://m.edsoo.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CityuaiiHOTO
coObITUs. BepositHocTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edso0.ru/8S3C8YCML

BeposiTHOCTB cityuaiiHOTO
coObITUs. BepositHoCcTH
COOBITHI B OMBITAX C
PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, 0ObeTMHEHIE
MHO>KECTB U COOBITUH,
MIPOTUBOMOJIOKHBIE COOBITHSL.
dopmyna cloxKeHus
BEPOATHOCTEM

VYcnoBHas BEpOSITHOCT.
YMHOK€EHNE BEPOSATHOCTEN.
dopmyiia ycIoBHON
BEPOSTHOCTH

https://m.edsoo.ru/183Y3INKOQ

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycIoBHOM
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

11

®opmyIia MOJTHON BEPOATHOCTH

®opmyna baneca.
He3zaBucumeble coObITUs

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYF9VJ6R6

12

Komb6unaropHoe npasuio
yMHOXkeHUs. [lepecTaHOBKY U
¢bakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

14

Yucno coueraHuil.
Tpeyronpnauk Ilackains

dopmyna bunoma HproToHa

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

KonTponbnas padora Nel:
"I'padsl, BeposTHOCTH,
MHO€ECTBa, KOMOMHAaTOpUKa"

https://m.edsoo.ru/Q3DKAYADF

16

bunapHbIii cydailHbIi OMBIT
(ucmpITaHme), yCIEX U HEyAaua.
HezaBucumeble ucnbITanus.

https://m.edsoo.ru/IY4T46JQ6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

Cepust HE3aBUCHUMBIX
UCTIBITAHUH JIO TIEPBOTO yCIexa

17

18

Cepus HE3aBUCHUMBIX
WCIBITAHUH 70 MIEPBOTO ycIexa

Cepust HE3aBUCUMBIX
ucnbiTaHui bepnyinu

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

CrnyualiHblii BEIOOD U3
KOHEYHOW COBOKYIHOCTHU

https://m.edsoo.ru/VCL7PSU0X

20

21

22

23

[IpakTuueckas pabora c
MCTIOJIb30BAHUEM AJIEKTPOHHBIX
TabIHII

CrnyuaiiHas BeJIM4YMHA.
Pacrnipenienenne BEpoSTHOCTEM.
Jwnarpamma pacnpenesieHus

Onepanuu Haj Clly4ailHbIMU
BenmmurHaMu. [Ipumepsl
pacnipenenenuii. bunapHas
Cly4aiiHas BeJIMYMHA
I'eomeTpuueckoe
pacnpenenenue. bunoMuanbHOE
pacrpeneneHue

https://m.edsoo.ru/NE6OMIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MaremaTtudeckoe OKHIaHue
CIIy4aifHOM BEJTMYUHBI.
CoBMecTHOE pacnpeiesieHue
JIBYX CITy4ailHbIX BEJIMUYUH

https://m.edsoo.ru/77276Y7KB

25

HeszaBucumpblie cinyvaiinbie
BesnurHbI. CBOMCTBA
MaTEeMaTHYeCKOI0 OKHJaHUSI.

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

MareMatuueckoe 0KHIaHHue
OMHApHOU CIydaliHON
BEJIMYUHBI

26

MareMatruueckoe 0KHIaHue
F€OMETPUYECKOTO U
OMHOMHUATBHOTO
pacrpeneneHuit

https://m.edsoo.ru/C6HWOBTQQ

27

28

29

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

Jucnepcust OMHapHOM
CIIy4yallHOU BEJIMYMHBI.
CaolicTBa aucnepcuu

MareMaTH4ecKoe OKHIaHue
MPOU3BCACHUSA U JUCIICPCUL
CYMMBI HC3aBUCHUMBIX
CJ'IyLIaI‘/’IHLIX BCINYHNH

https://m.edsoo.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. IIpakrnueckas
paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

https://m.edsoo.ru/BOWSYV6LT

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPHYECKOTO
pacrpeneneHus. .
[IpakTuueckas pabota ¢
HCIIOJIb30BAHUEM DIIEKTPOHHBIX
Ta0IHI

https://m.edsoo.ru/NSGZU1L92

32

O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

KonrtponbHast pabora No2:
"Ucnertanus bepuymim.

33 . 1 https://m.edsoo.ru/EZTQ5A060
Crny4vaifHble BETMYUHBI U
pacnpeneneHus’”
O0001IeHNE U CHCTEMATH3A

34 HHICHHE 1 CHETEMATHSATIHA 1 https://m.edsoo.ru/ZEKKZP13J

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

Ne

n/n

KoaunuyecTBO 4acoB

Tema ypoka KonTposibHbIe
Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

HepasenctBo YebrbIena.
Teopema YeOnieBa. Teopema 1
bepnymnu. 3akoH 00IbIIMX YHCET

Hepasencto YUeObImiena.
Teopema YeOrrmesa. Teopema 1
bepnymnu. 3akoH 00IbIIMX YHCET

Hepasencto YUeObImiena.
Teopema YeOrimena. Teopema 1
bepnynnu. 3akoH 60NBIINX YKCE

Br160pouHsIii MeTOT
HCCIIE0BAHUMI

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQY5U5

https://m.edsoo.ru/795RTYVP7

https://m.edsoo.ru/T3HDIU6RS

[IpakTuueckas padbota c
HCIIOJIb30BAHUEM DJIEKTPOHHBIX 1
TabInI

I'enepasibHas COBOKYITHOCTb U
ciryyaiiHast BbIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMH
xapaktepuctukamu. OueHka
CPEIHETO U IUCIIEPCUN
TE€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX
XapaKTEPUCTHUK

https://m.edsoo.ru/79I8IHPHP

https://m.edsoo.ru/1234058PN

I'enepanpHasi COBOKYITHOCTh U 1

https://m.edsoo.ru/UFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

cirydaiiHast BIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakTepuctukamu. OlneHka
CPEAHEro U TUCIEePCUH
IeHEepaIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTHUK

OuieHUBaHME BEPOSTHOCTEH
cOOBITHH TIO BBRIOOPKE

https://m.edsoo.ru/ZP168PTHI

CratucTtuueckas runoresa.
[IpoBepka NpOCTEUIINX THIIOTES C
MIOMOIIIbIO CBOMCTB U3YUYEHHBIX
pacrnpeneneHuit

https://m.edsoo.ru/AN2N5SVIR 1

10

CraTuctrueckas ruroTesa.
[IpoBepka NpOCTEUIINX THIIOTES C
MOMOIIBIO CBOMCTB U3YUYEHHBIX
pacrpeneeHnn

https://m.edsoo.ru/6VQ7WZS6U

11

12

13

[IpakTuueckas padbota c
MCTIOJIH30BAHUEM AJIEKTPOHHBIX
TabInI

IIpuMepsl HEpEpBIBHBIX
CIIy4alHbIX BelnuuH. OyHKIUA
IJIOTHOCTH BEPOSITHOCTH

PaBHOMEpHOE pacnpenencHue.
IIpuMepsl 3axa4, TPUBOASIINX K
[IOKa3aTEIIbHOMY U K
HOPMaJIbHOMY PacCIpeIeICHAAM

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVVI96N

14

OyHKIUS IUIOTHOCTU
BEPOATHOCTH NOKA3aTEIBHOIO

https://m.edsoo.ru/0TSV4ANSGH



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH

pacnpeeneHust

15

16

17

18

@OyHKIUS MTIOTHOCTH
BCPOATHOCTU HOPMAJIBHOI'O
pacnpeeneHust

IlocnenoBaTeabHOCTH
OJIMHOYHBIX HE3aBUCUMBIX
coObrTuii. [Ipumep 3amauu,
MPUBOJISIIEN K PACIPEICTECHHUIO
[Tyaccona

[IpakTrueckas padoTa ¢
HCTOJIb30BAHUEM DJIEKTPOHHBIX
TalJIuI

KoBapuanus 1Byx ciyyailHbIX
BennuuH. Koapduunent
KOppesiun

https://m.edsoo.ru/3BEDF3PKL

https://m.edsoo.ru/D45HUB3GM

https://m.edsoo.ru/6XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

19

CoBMecTHBIEC HAOTIOIEHUS IBYX
BEJINYNH

https://m.edsoo.ru/HROCOPOZ9

20

21

Bri6opounslii ko3 durimeHt
KOppEeIALu

Paznuune Mex 1y JIMHEWHOU
CBSI3bI0 M IPUYHUHHO-
CJIEICTBEHHOU CBS3bIO

https://m.edsoo.ru/SL2HPVEAB

https://m.edsoo.ru/DQ77BBBIP

22

JInnelinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTuueckas pabota ¢
WCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIHI

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBnenue qaHHBIX C
MTOMOIIIBIO TAOIUI] M TUarpamm,

https://m.edsoo.ru/JHOWUM6V3



https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3

ornucarciibHasA CTaTUCTUKA

25

26

OmnBITH C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH

Brrunciienue BeposaTHOCTEH
COOBITUH C TPUMEHEHUEM

Gopmyin

https://m.edsoo.ru/XLU9T8DVR

https://m.edsoo.ru/66 1 M9IPXR

27

Brruncienue BeposTHOCTER
COOBITUH C TPUMEHEHUEM
rpadUyecKuX METO/I0B:

KOoOpJZiMHaTHAaA 1mmpsamMad, 1€peBo,

nuarpaMmma Jitnepa

https://m.edsoo.ru/2WSLLMRF6

28

Crny4aifHbie BETMYUHBI U
pacnpeseneHus

https://m.edsoo.ru/CVIY1CQSA

29

30

MartemMaTudeckoe OXKUgaHnue
CIIy4aiiHOM BETMYUHBI

MareMatnuyeckoe 0KHIaHHUE
CIIy4allHOM BEIMYHMHBI

https://m.eds00.ru/FQJOJ9KXY

https://m.edsoo.ru/2Y XDFL4PS

31

KonTponbHas pabora:
"BeposiTHOCTB M cTaTucTHKA"

https://m.edsoo.ru/WS1ILA3US

32

33

34

Brrunciienue BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM

dhopmyn u rpadUUECKIX METOIOB

Brruncnenue BeposiTHOCTEN
COOBITHI ¢ IPUMEHEHHEM

dhopmyn u rpadUUECKIX METOIO0B

Crny4aiiHble BETUYUHBI U
pacrpeneieHus.
MaremaTuuecKoe OKHIaHuE

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YISRDSASM

https://m.edsoo.ru/SNAA4YLRK



https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

CIIy4aiiHOM BEJITMYUHBI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMbl CpeiHero o0mero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
6. OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbILIEE 3HAUEHHE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATHAMM: CITydailHbIN HKCHEPUMEHT (OMBIT) U Cly4aifHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTapHBIH MCXOMA) CIy4alHOTro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MOXKHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YalHbIX 3KCIIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth CcOOBITHS: INepecedeHHe M OObeAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
) MOJIb30BATHCS AMarpaMMaMHu Diiiepa 1 GOpPMYIIOi CIOKEHHUS BEPOSATHOCTEH
IIPU pEIIeHUH 3a1a4
OnepupoBaTh NOHATHAMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOAWTh BEPOSTHOCTU C IMOMOIIBIO IMPaBWJIA YMHOXKEHHUS, C IOMOUIBbIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMHU: UCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITaHUM, yCIeX W HeyJauda; HaXOAUTh BEPOSITHOCTH COOBITUH B CEpUU
' HE3aBUCHUMBIX HCIBITAHUH JI0 MEpPBOro ycrexa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepuu UcTibITaHul bepHyiu
6.8 OnepupoBaTb  MOHATUAMU:  CiIydaiiHas  BEJIWYMHA, paCIpElesICHUe
' BEPOSITHOCTEM, TarpaMma pacrpeaeIeHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbI CpeiHero o01ero o0pasoBanus
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTUYHHBITIO
’ pacnpeneseHUI0 UK ¢ IOMOLIbIO AAarpaMM
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUS, MPUBOJUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIy4allHON
BEJIMYMHBI, HAXOOUThb MAaTE€MaTU4YEeCKOE OXHUJAaHUE 10  JTaHHOMY
pacnpeneeHuIo

53
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MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpCACICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U auarpamm. CpegHee apudMeTHIecKoe,
MeauaHa, HauOoJIblliee U HauMEHbIIee 3HAUYCHUsI, pa3Max, JTUCIIEPCUs M CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

CrnyualiHbple SKCIIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciyyaiiHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepauuyu Haja  COOBITUSIMM: II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObItus. unarpammsl Diinepa. Dopmya caoKeHus: BEpOATHOCTEH

6.4

6.5

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
skcriepuMenTa. @opmya mojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
KomOunaropHoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Yucio
couetanuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa

6.6

bunapHblli ciy4aliHbIl ONBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX MCNbITaHWMM 10 1nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHymm

6.7

CnyuvaitHast BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUATBHOE

11 KJIACC

Kon

5.1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIUYMH: MAaTEMaTUYECKOE OXHUIAHUE,
JUCIIEPCHS U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpUMEHEHHsT MaTeMaTHYECKOTO
OKMJIaHWs, B TOM YHCJIE€ B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
OXHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTH4YeCKOe OXHUIAHWUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OKHJIaHNE U TUCIIEPCHSI TEOMETPUIECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

5.2

3akoH OONBIIMX YHCEN M €ro poiib B Hayke, MpHUpojae U olmiecTBe. BriOOpOUHBIi
METOJI UCCIICNIOBAaHNHI

53

IIpuMepsl  HENpPEpBIBHBIX  CllydalHbBIX  BeauduH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE  UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3WUIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPELICHUS MAaTeMaTH4YECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
peIleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMU 3aBUCHUMOCTH MEXJIy BeJIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUs U JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAaCHpEACNCHHUNA Ui PELICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroiy, IIOMAAb, O0BEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUHCIEHUS

Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIIa OKPYTJICHUS, IPUKHUJIKA U OIICHKA
pe3yJibTaTa BBIYMCICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPABHCHHS
2.2 WppanmonansHbie ypaBHEHHUS
23 TpuroHomerpuieckue ypaBHeHUs
24 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHH. OnpeeuTeb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEIOBATEIHPHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl u BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






