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IHHOACHUTEJBHASA 3AIINCKA

VY4eOHblll Kypc «BeposITHOCTP M CTAaTUCTHKa» YriayOJEHHOTO YpOBHS
SBIIIETCS MPOJOJDKEHHEM M pPa3BUTHEM OJHOMMEHHOIO ydeOHOro Kypca
yriay0nEHHOrO YpOBHS Ha YPOBHE CpeJIHEro o0uiero oopa3oBanus. Y 4eOHBbIN Kypc
npeaHa3HadyeH ajs GOPMUPOBAHMS Y 00yHAIOLIUXCS CTATUCTUYECKOU KYJIbTYPbl U
ITOHMMAHUS POJIA TEOPUHU BEPOATHOCTEN KaK MAaTEMATHUYECKOIO HHCTPYMEHTA JIIA
U3YYCHUSl CIIyYallHBIX COOBITHM, BeIWYMH W mporeccoB. [lpu wu3ydyeHum Kypca
oboramaroTcsi MpeACTaBlIeHUs OO0ydaroluxcs O METoAax HCCIIEJOBaHMS
U3MEHYMBOTO MHpA, pPa3BUBAETCS [OHMMAHHME 3HAYMMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJ0B NO3HAHMS KaK HEOThEMIIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAY4YHOI'O MUPOBO33PEHUS.

ConmepxxaHue y4yeOHOro Kypca HAIpaBJI€HO Ha 3aKpelUIeHUEe 3HaHM,
MOJTYYEHHBIX TTPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00I11Ier0 00Opa3oBaHus, U
Ha pa3BUTHE NPEICTABICHUMN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX IIPUMEPAX, CFOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYIKAOILIETO
mupa. B pesynpraTe y o0yuaromuxcs 10JKHO ¢(hOpMHUPOBATHCS MPEACTABICHUE O
HanOoJiee yNoTPEOUTENbHBIX U 00X MaTEMATUYECKUX MOJAEIIAX, UCIIOJIb3YEMbIX
JUIsL  ONHCAHMWS ~ AHTPOIIOMETPUYECKMX M JAeMorpauyeckux  BEJIMYUH,
HOTPEIIHOCTe B pa3iMyHble poJa HU3MEPEHUSX, JUIMTEIbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTCS 0a30d JJiE OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOANMBIX CIIELUATNCTaM HE TOJIbKO HHXKEHEPHBIX
CHELUATbHOCTEM, HO TAaKX€ COLMAIBHBIX U TICUXOJIOTHYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOILIECTBEHHBIE HAYKH B 3HAUUTEIBHONW MEPE UCIIOJIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 4YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCyXJieHHe 3aKoHa OOoNbIIUX YKced — (YyHAaMEHTAIbHOTO 3aKOHA MPHPOJIBI,
UMEIOLIET0 MaTeMaTUYECKYI0 (popMaTH3aIHIo.

B cooTBeTCTBMM C yKa3aHHBIMH LEISIMM B CTPYKType ydeOHOro Kypca
«BepodATHOCTh M CTAaTUCTHKA» Ha YIVIyOJIEHHOM YpPOBHE BBIIECIECHbI OCHOBHBIE
coziepkaresibHble TUHUM: «CiyyaliHble COOBITHS U BEPOATHOCTU» U «Ciry4daiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YUCET.

[ToMMMO OCHOBHBIX JIMHUN B y4€OHBIN KypC BKJIFOUEHBI 3JIEMEHTBI TEOPUU
rpagoB M TEOPUU MHOMKECTB, HEOOXOJMUMBbIEC [Jisi MOJHOILIEHHOTO OCBOEHUS
MaTepuajga JaHHOTO YYeOHOTO Kypca M CMEXHBIX MaTEeMaTHUYeCKHX Y4eOHBIX
KYpCOB.

Conepxxanne nuHuUM «CiydyaliHple COOBITUS M BEPOSTHOCTH» CIYXKUT
OCHOBOM 1Jii (OPMHPOBAaHUS TNPEACTABICHUM O paclpelesieHud BEPOATHOCTEN
MEKly 3HAUCHUSAMH CIIy4alHbIX BEIUYMH. BaKHYIO 4acTh B 3TOM CONEPKATEIBHON
JMHUM 3aHUMAET N3YYeHHE FeOMETPUUECKOro 1 OMHOMHAIBHOTO pacIpeeieHu u



3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH — [TOKA3aTeJIbHBIM U HOPMAJIbHBIM
pacrpeneieHusIMU.

TeMmbl, CBsI3aHHBIE C HEMPEPBIBHBIMU  CIy4YallHBIMU  BEJIMUMHAMU U
pacnpeneneHus MU, aKUEHTUPYIOT BHUMaHUE OOYy4YaroIIMXCSd Ha OINUCAaHUH U
W3YYCHUU CITy4alHBIX SBIICHUM C TTIOMOIIBIO HEMPEPhIBHBIX PyHKIMH. OCHOBHOE
BHUMAaHHUE YIEISAETCS MOKA3aTENbHOMY U HOPMAJIBHOMY PacIpeIeTICHUSIM.

B yueObHOM Kypce npenycMaTpuBaeTCs 03HaKOMUTEIIbHOE U3YUEHUE CBA3U
MEXKIy CIy4YalHBIMH BEJIIMYMHAMU M OIMCAHUE 3TOW CBS3M C IIOMOIIBIO
Kod(pduimeHTa KOppeIsauud M €ro BBIOOPOYHOrO aHayjora. ITH JJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCenBaHUS», U3yUYEHHYIO HA YPOBHE
OCHOBHOIro o00mero oOpa3oBaHMs, U BO MHOTOM OIHPAIOTCS Ha CBEACHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH smeMeHT  coaep)KaHWs, KOTOpPBIA — Npejuiaraercs  Ha
O03HAKOMUTEIBHOM YpPOBHE — TIOCJIEIOBATENBHOCTh CIIyYalHBIX HE3aBUCUMBIX
COOBITUI, HACTYMAIOUIUX B €IMHUILY BpeMeHU. O3HAaKOMIICHHE C paclpeiesieHueM
BEPOSITHOCTEM KOJIMYECTBA TaKMX COOBITUH HOCHUT pa3BUBAIOLIMI XapakTep U
SBJISICTCS] AKTyJIBbHBIM JUTs OyAyIUX aOUTYPUEHTOB, MOCTYMNAIONTUX HA YYeOHbBIE
CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJOTUEH U

yIpaBJICHUEM.
Ha wu3yuenue yueOHOro kypca «BeposTHOCTP M CTaTHUCTHKa» Ha
yriyosieHHOM ypoBHEe oTBoauTcs 68 wacoB: B 10 kmacce — 34 waca (1 yac

Heneno), B 11 kimacce — 34 yaca (1 gac B Henemo).



COIAEPKXAHUE OBYYEHUA
10 KJTACC

['pad, cBsa3ubIil rpad, myTu B rpade: nukibl U nenu. CTeneHs (BaJeHTHOCTD)
BepiuHbl. ['padbr Ha mockocTu. JlepeBss.

CrnydaiiHbple 9KCTIEPUMEHTHI (OTBITHI) U CIIy4aiiHbIe COOBITHSA. DIIEMEHTapHBIC
coObITHsl (Mcxonbl). BeposiTHOCTh ciydallHOro coObITHs. binM3ocTh YacToThl U
BEpOSATHOCTH  cOoObITHI.  CiydailHble  ONBITBI € PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu Haja COOBITUSMU: TIEpecedyeHre, 00beIUHEHUE, IPOTUBOIIOIOKHbBIE
cobbITus. J{uarpammel Ditnepa. opmyiia ClIOKEHHUS BEPOSTHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEW. JlepeBO Cily4allHOTO
skcniepumenTa. opmyiia nosHou BeposatHocT. Popmyna balieca. HezaBucumbie
COOBITHSI.

bunapHbIil ciryualiHbIN ONIBIT (MCIIBITAHUE), YCTIEX U Hey1aua. HezaBucumeble
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO ycnexa. IlepectanoBkn
u Qakropuasn. Yucno coueranuil. TpeyronpHuk Ilackana. dopmyna OuHOMaA
Hprotona.

Cepust He3aBUCUMBIX ucnbITaHUN bepuymmu. CrnydaliHbiii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnydaiiHass  BenuuuHa. PacnpeneneHue — BeposTHocTed.  Jlmarpamma
pactpenenenusd. Onepanuu HaJl Cl1y4YalHbIMU BEIMYMHAMU. buHapHas cityyaliHas
BennunHa. [lpumepsl pacnpenenieHWii, B TOM UHCIE€ TE€OMETPUUYECKOE U
OMHOMHMAJIBHOE.

CoBMecTHOE paclpeselieHHe ABYyX Ciy4ailHbIX BenuuuH. HesaBucumeie
CIIy4yallHble BEJIMYUHBL.MareMaTu4eckoe OXHUJAHUE CIyYalHOW  BEJIWYMHBI
(pactipepenenust). Ilpumepbl  NpUMEHEHHS  MAaTEMAaTHYECKOTO  OXKHUIAHMS
(cTpaxoBaHue, jortepes). Maremarnueckoe OXHUJaHWE OWHAPHOM CIy4ailHOU
BEJIMUMHBI. MaremMaTHdeckoe OXUJaHUE CYMMbl  CIIyYallHbIX  BEJIWYUH.
Maremarnueckoe OXKUJAHUE r€OMETPUYECKOTO 151 OMHOMUAJIBHOTO
pacnpeeseHu.

Jucriepcus W CTaHAAPTHOE  OTKJIOHEHME  CIYYalHOM  BEJIMYMHBI
(pacupenenenus). Jucnepcusi OMHApHOM ClIydailHOW BeIMYUHBI. MaTemaTtuueckoe
OXKUJAHHUE TMPOU3BEACHHUS M JUCIEPCUS CYMMbl HE3ABUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApPTHOE  OTKJIOHEHHWE  OWHOMHUAJIBLHOTO
pactipenenenusa. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHHE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIIACC



HepasenctBo UeOnimeéBa. Teopema UebniméBa. Teopema bepnyrum. 3akon
OoNpIIUX  Yucel. BBIOOpOYHBI  MeTOJ  HccieAoBaHUN.  BbeiOopodHBIC
xapakTepucTuku. OlleHUBaHUE BEPOSTHOCTU COOBITHSI TIO BLIOOPOUHBIM JIAHHBIM.
IIpoBepka NpOCTENUIINX TUIIOTE3 C MOMOIIBIO U3YUYECHHBIX PACTIPEACICHUM.

HenpepriBHble ciyvalinble BenuyuHbl. [Ilpumeppl. DyHKIMSA ILIOTHOCTH
BEPOSAAITHOCTH pacrpeieneHus. PaBHOMEpHOE paclpeleseHue W €ro CBOWCTBA.
3agauu, NPpUBOASIINE K MOKA3aTEIbHOMY pACIPENECICHHIO. 3a1aud, MPUBOIAIINE K
HOPMAJIbHOMY pacrpeeeHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeNIbHOTO pachpeneneHus, GyHKIHS TUIOTHOCTH BEPOSATHOCTH HOPMATLHOTO
pactpeneneHusa. OyHKIus MIIOTHOCTH U CBOKMCTBA HOPMAJIBHOTO PaclpeAeICHUsI.

[TocnenoBaTeTbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3agauw,
MpUBOASIIME K pacnpeneneHuto [lyaccona.

KoBapuanus 1Byx ciydaiiHeix BenuduH. KodddunueHt auHEHHOM
koppessiiui.  CoBMecTHblE  HAOMIOACHUS  JBYX  BeIWYMH. BbIOOpOUYHBINI
kod(pbunmeHT koppensuuu. Paznuuue MeXay JUHEWMHOW CBSI3bI0O W TPUYUMHHO-
CJIEICTBEHHOH CB:A3bI0. JIMHENHAs perpeccusi, METOJ HAUMEHBIINX KBAIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHCTHKA» (YIJIYBJEHHBIH YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00yJarOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
MpoLIeyp TPaXKIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W APYroe), yMEHHUe
B3aUMOJICHCTBOBATh C COIMATIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSAMHY U HA3HAYCHUEM;

2) NaTPUHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTHh POCCUMCKOMN TPaXKIaHCKON UISHTUYHOCTH, YBAKCHHS K
MPOUIOMY M HACTOSIIIEMY POCCUMCKON MaT€MaTUKHU, LIECHHOCTHOE OTHOIIIEHUE K
JOCTUKECHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM LIKOJIBI,
WCIIOJIP30BAHUE DJTHX JIOCTHKEHUN B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoia, CPOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEAECHHUS, CBSI3AHHOTO C TPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAyKH U JEATEIbHOCTbIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYAyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIKOYAs 3CTETUKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH, pacCyKICHHMN, BOCIPUUMYUBOCTh
K MaTeMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIMTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30IMacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMHUTAaHUE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTJIbIXa, PeryisipHas puznuecKasi akTUBHOCTD), (PU3MUYECKOE COBEPLUICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHON NEATEIBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IICHHOCTH TPYIOJIO0Us, HWHTEpec K
paznmuuHbiM  cpepam  TpodECCUOHATIBHOM  JIEITENBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ WPWIOKEHUSIMHA, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynmymieli mpodeccudn W peaM30BBIBATH COOCTBEHHBIC J>KM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUIO Ha TPOTSHKEHWHM BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MATEMaTUYECKOW HAIIPaBIECHHOCTH;

7) 3K0JI0TH4eCKOro BOCIIMTAHUS :

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIUSHUS
COLMAIBHO-YKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE MPUPOTHON U COUAIBHOMN
Cpelibl, 0CO3HaHHE I100ATBHOTO XapaKkTepa IKOJIOTHYECKUX Mpo0iieM, OpUEeHTAIIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHMU JJi1 pelIeHus 3aJad B 00JIacTH
OKpYXawuerl Ccpenpl, IUIAHUPOBAHUE MOCTYNKOB M OIEHKM HX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAKOIIEH CPEIbL;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW W  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOW HayKu Kak cdepbl 4YeIIOBEYECKOW JNESTebHOCTH, JTaloB ¢
pPa3BUTHS U 3HAYMMOCTH [JI1 Pa3BUTUSA UMBWIM3ALMH, OBJIAJICHUE SA3bIKOM
MAaTEMATUKH M MaTEMaTUYECKOM KYJbTYpOM KakK CpEeACTBOM MO3HAHUS MUDA,
FOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO M HCCIEAOBATEIBCKYK JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aeicTBus:

BBISIBIAITH M XAPAKTEPU30BaTh CYLIECTBCHHBIE IMPU3HAKUM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOUIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OIpEEICHNS OHITHI, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KJIaCCU(PUKALIUH,
OCHOBAHMS 1151 0000IIEHNS U CPaBHEHUS], KpUTEPUH ITPOBOJIUMOI0 aHAIIN3A,

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIC, €UHUYHBIC, YACTHBIC U O0IIIKE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEYUS
B (DakTax, MaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX, IPEAJIaraTh KPUTESPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

JleJIaTh  BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIIOYEHNUN, YMO3AKIIOUEHUH 110 aHAJIOTHUH;

IIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKNX YTBEPKIACHUN
(IpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBObL;

BBIOMpATh CcHoco0 pemieHuss y4dyeOHOM 3anayu  (CpaBHHUBATh HECKOJBKO
BAPDUMAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee MOAXONAIMA C  YYETOM
CaMOCTOSITEIIHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCcKue JeliCTBUA:



WCIIOJIB30BaTh BOINPOCHl KAK MCCIEAOBATENbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOIMPOCH,,  (QPUKCUPYIOUIUME  MPOTHUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (OpPMHUPOBATH THUIIOTE3Y, APIrYMEHTHPOBATH
CBOIO MTO3ULINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CITIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE
M0 YCTAHOBJICHUIO 0COOCHHOCTEN MaTEMaTUYECKOr0 00bEKTa, SIBJICHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00ObEKTaMU, SIBICHUSMH, [IPOLIECCaAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIEHUST M BBIBOABI MO pe3yJibTaTam
OpOBEAEHHOTO  HAONIOACHUS, HCCIENOBAaHUS, OLEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE MpOLECCa, a TaKKe BBIJIBUTaTh
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nndpopmanueii:

BBISIBIISATH Je(hUIUTH HH(GOPMAIUH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIPOC U ISl pEeUIEHUs 3a/1a4u;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO PA3NTHYHBIX BHUJIOB |
dbopMm npeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(OpMaIMIO, TPEACTaBIATh €€ B pa3IWyHBIX (opMmax,
WJUTIOCTPUPOBATH IpapuecKu;

OLICHUBATh HaJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSTEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS

OOmmenmne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOIIeHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 110 X0y PEIICHHUS 3a/1auH,
KOMMEHTHPOBATD MOJYYCHHBIN pe3yIbTaT;

B X0Ji€ 00CYXJIEHUS 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK1aeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3aJaud, BBICKA3bIBATh HJEH, HAIECJIECHHbICE HA TOUCK
pEILICHUs, COIOCTABJISATh CBOM CYXICHHUS C CYXICHUSIMHU JIPYTUX YYaCTHHUKOB
nauasora, 0OHapy>KMBaTh Pa3IMUUE U CXOACTBO MO3UIINH, B KOPPEKTHOU opme
(hopMyJIHMPOBAThH PA3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATH PE3YJIbTAThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOCKTa, CaMOCTOSTEIILHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3CHTAIMU U 0OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE €eiiCTBHS
Camoopranusanus:



COCTAaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO PEIIeHUs ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(POPMALIMH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBHON  pPEQUIEKCMU KaK  OCO3HAHUS
COBEPIIAEMBIX JIEVCTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIHTATOB, BIAJAETh
croco0aMu CaMOINpPOBEPKU, CAMOKOHTPOJISI TMpoliecca W pe3yJibTaTa pelieHus
MaTEeMaTHUUYECKOM 3aJauM;

MPEABUNIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHHUKHYTh MPU PEUICHUHU 3a7a4H,
BHOCUTBH KOPPEKTHUBHI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IIEU U YCIOBUSIM, OOBSICHATH MPUUUHbI
JOCTKEHUS UM HEJOCTIKEHUS PE3yJIbTaTOB JESITEIIbHOCTH, HAXOUTh OIINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJILHOCTD:

MOHUMATh M UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHHON U MHUBUAYAJIbHOU
paboThl mTpU pelmieHnH YYeOHBIX 3a7ad, NPUHUMATh IeJb COBMECTHOMU
NESTENbHOCTH, TUIAHUPOBATh OpraHU3allMI0 COBMECTHOW paloThl, paclpeiesTh
BUJIbI pa0boOT, JOrOBapUBaThCS, OOCYXJaTh MPOIECC M pe3yJbTar padoThI,
0000111aTh MHEHHST HECKOJILKUX JTIOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYyKaeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHaMH KOMAaH/IbI, OIICHUBATh
KaueCTBO CBOET0 BKJIAJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayqYuTCs:

cBOOOIHO OIIEPUPOBATH MOHATUAMU: Tpad, TUIOCKUi rpad, CBA3HBIN Tpad,
nyTb B rpade, Imenb, IHUKJI, JAEPEBO, CTENEHb BEPLIMHBI, JIEPEBO CIy4alHOTO
HKCIIEPUMEHTA;

CBOOOJHO ONEPHUPOBATH MOHATHUSAMHU: CIIyYallHbI HKCIEPUMEHT (OIBIT),
Clly4aifiHOe COOBITHE, DJIEMEHTAPHOE CIy4yailHoe COObITHE (3JIEMEHTapHBII HCXO0)
CIIy4allHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUAMU;

HaxOJUTh U (HOPMYJIMPOBATH COOBITUS: TIEpEceUeHNEe, 00bETMHEHNE JAHHBIX
COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE [aHHOMY, HCIIOJIb30BAaTh JAHArpPaMMBbl
DOiinepa, KOOPAUHATHYIO MPSAMYIO JUIS PEIIeHuUs 3a/1a4, M0JIb30BaThcs (hopmyon
CJIO’KEHHSI BEPOSITHOCTEH JIJ1s1 BEPOSATHOCTEN ABYX M TPEX CIy4YailHBIX COOBITUH;



ONEPUPOBATH  IOHATUSAMM:  YCIIOBHAs  BEPOSATHOCTb,  YMHOXKECHHUE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOTO JKCIIEPUMEHTA,
HaxXOJUTh BEPOSITHOCTU COOBITUNA C TOMOINBIO TpaBUiia YMHOXEHUS, JepeBa
CIIy4ailHOrO OIBITa, HMCHOJIb30BaTh (OPMyIy MOJHOM BEpPOSTHOCTH, (HOPMYITy
baiteca npu pemiennn 3aaa4, onpeeisaTh HE3aBUCUMOCTh COOBITHI 110 hopmyJie u
10 OpraHU3alMU CIyYallHOTO SKCIIEPUMEHTA;

MPUMEHAITh HM3Y4Y€HHbIE KOMOWHATOpHBIE (OPMYJIBI IS TEePEUUCTICHUS
AJIEMEHTOB MHOKECTB, SJEMEHTAPHBIX COOBITUM CIy4allHOTO OMbITa, pPEIICHUs
3a7a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJHO  OMEPUPOBATH MOHATHSAMHU: OWHAPHBIM  CIy4YyaWHBIA  ONBIT
(ucnpITaHue), yclmex W HeyjJada, HE3aBUCHUMBIC WCHBITAHUS, CEPUS HCIBITAaHUH,
HaXOJUTh BEPOSITHOCTU COOBITUI: B CEpUM HCIBITAHWN JI0 MEPBOTO ycrexa, B
cepuH UCTIbITAaHUN bepHyIn, B OIbITE, CBI3aHHOM CO CITyYallHBIM BEIOOPOM H3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: Clly4yailHasi BETUYMHA, paclipe/ielieHue
BEpOSITHOCTEH, JAMarpaMMma paclpeesieHus, OuHapHas clydailHas BeJIMYWHa,
reoMeTpuyecKoe, OMHOMHUATILHOE paclpeiesieHue;

ONEPUPOBATh MOHATUSAMHU: COBMECTHOE pAaCHpEACICHUE MBYX CIyYalHBIX
BEJIMYMH, UCTOJIb30BATh TAOJIUILy COBMECTHOT'O PACIIPEACIICHUS IBYX CIIyHYalHBIX
BEJIMYMH JUISl BBIJCICHUS PACHPEICIICHUS KaXJO0M BEJIMYHMHBI, OIPEICIICHUS
HE3aBUCUMOCTH  CJIyYallHbIX  BEJIIMYHUH;CBOOOJHO  ONEPUPOBATH  IOHITHUEM
MaTEMaTUYECKOTr0 0KUIAHMS CIIyYaitHOW BEIMYUHBI (pacipeneseHus), IpUMEHSITh
CBOMCTBA MAaT€MaTHUYECKOrO OXHUJAHUS TPU PEIICHUH 3a7ay, BBIYUCISTH
MaTEeMaTUYECKOE 0’KHJIaHHEe OMHOMHUAIBHOTO U T€OMETPUUECKOTO pacClpeAesICHUT;
CBOOOJHO ONEPHUPOBATH TOHATHSAMHU: JHUCIEPCUS, CTaHAAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIMYMUHBI, IIPUMEHATH CBOWCTBA JIHUCIEPCHUM CIIyYalHON BEJIMYUHBI
(pacupenenenusi) MpU pPEHICHUW 3aJlad, BBIYUCISATH JAUCHEPCUI0O U CTaHJIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHUAIBHOTO PaClpeeICHHM.

K xonmy 11 kiaacca o0ydaromuiicss HAy4YuTCs:

BBIYHCIIATH BRIOOPOYHBIE XapaKTEPUCTUKHU 0 JAHHOU BHIOOPKE U OIEHUBATH
XapaKTepUCTUKHA TeHEPabHOW COBOKYIHOCTH J@HHBIX II0  BBIOOPOUYHBIM
xapakrepuctukaM. OlleHUBAaTh BEPOSITHOCTU COOBITUI U MPOBEPSITH MPOCTEHIIINE
CTaTUCTUYECKUE TUIOTES3BL, MOJIb3YSACh U3YUYCHHBIMU PACHPEACICHUSIMU;

MPUBOJIUTh  TNPUMEPBl  3aJad, MPUBOIAIIMX K  [OKa3aTeJIbHOMY
paclpeneneHuo, 3a1ad, MOpUBOASIIMX K HOPMaJIbHOMY  PACHPENEIICHHUIO.
OnepupoBaTh MOHATUAMU: (DYHKIHUS TJIOTHOCTH BEPOSITHOCTU TOKA3aTEIBHOTO
pacnpeneneHus, GYHKIHS TNIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO paclpeeicHus,
GyHKIMST TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS;0NPEIEsATh
KO3 PUIIMEHT JIMHEWHON KOPPEISALUU, BHIOOPOUHBIN KO DUIIMEHT KOpPETSIUU.



TEMATHYECKOE INTAHUPOBAHUE
10 KITIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaunuecTBo yacos

Ne n/m Kontpoasnbie | IlpakTi
NPOrpamMMmblI Bcero
padoThI e padoTE
1 DnemeHTHI Teopuu rpados 3
5 CryqaifHbIe OTIBITHI, CTy9aiiHbIe COOBITHS 1 3
BEPOSITHOCTH COOBITHI
Omnepanuu HaJ MHOXKECTBAMH H
3 coOpITuAMHU. CII0KEHNE U YMHOXKEHHE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumeblie coObITUS
4 DneMeHTbl KOMOWHATOPUKH 4 1
Cepun nocieoBaTeIbHbIX UCTIBITAHUM.
5 Ucnsitanus bepuymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CiyualiHble BEJIMUNHBI U PACTIPEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KIIACC

KoanuecTBo yacoB
HaumeHoBaHMe pa3/iesioB U TeM
Ne /i Kontpoabnubie | TlpakTu
NMPorpamMMmblI Bcero
padoThbI e pabor
3aKoH OOJBIINX YKCENT
2 DJIEMEHThI MAaTEMAaTUYECKOU CTATUCTUKHU 6
HenpepbiBHBIE CiTydaliHbIE BEJIMYHHBI
3 (pacmipenenenusi), moka3aTeIbHOE U 4
HOPMAaJILHOE PaCTIpeICTICHUS
4 Pacnpenenenue Ilyaccona
CBsi3b MEX]y CIIy4ailHBIMH BEJIMUNHAMHU
6 O0600611eHre U cucTeMaTU3alus 3HaHUR 11 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 (







INIOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne i/m

Tema ypoka

KoaunyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

MpakTnyecky
padoThI

I'pad, cBsa3HbIN Tpad, MpeacTaBIcHUE
3aJ]auu ¢ MOMOIIBIO Tpada

Crenenpb (BAJIGHTHOCTH) BepIIUHBL. [1yTh
B rpade. Llenn u nukIIbI

I'padbr Ha mockocTu. [epeBo
CIIy4allHOT' O SKCIIEPUMEHTA

CriyualiHble SKCIIEPUMEHTHI (ONBITHI) U
Clly4aifHble COOBITUS. DII€MEHTapHbIE
cOOBITHS (MCXOMbI)

BeposiTHOCTB ciiy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

HepecequI/Ie, O6’beI[I/IHeHI/Ie MHOXCCTB
n CO6I>ITPII>1, IMPOTHBOIIOJIOXXHBIC
COOBITHS. ®opMyna CJIOKCHMUA




BEPOATHOCTEMN

VYcioBHAs BEPOSATHOCTb. Y MHOKEHUE
BeposiTHOCTEW. POpMyIia yCI0BHOU
BEPOSATHOCTH

VYcioBHas BEpOATHOCTb. Y MHOYKEHUE
BeposiTHOCTEH. DPOpMyIia yCI0BHOU
BEPOATHOCTH

10

dopmyJia MOJHON BEPOATHOCTH

11

®opwmyina baiieca. HezaBucumbie
COOBITUA

12

Komb6unaropHoe npaBuiao yMHOXKEHHSL.
[lepecTanoBku U (hakTOpHAT

13

Yucno couyeranuid. TpeyrojbHUK
[Tackans

14

®opmyna bunoma HeroToHa

15

KonTponbnast padota Nel: "I'padsr,
BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"

16

bunapHbIii c1ydaiiHbIN OMBIT
(ucmpITaHKE), yCTIeX U HEyaaua.
HeszaBucumeblie ucnbitanus. Cepust
HE3aBUCHUMBIX UCTBITAaHUI JI0 IEPBOTO
ycmexa

17

Cepusi HE3aBUCUMBIX UCIIBITAHUHN J10
MIEPBOTO ycIexa

18

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnymm




19

Cry4aifHbIl BEIOOP M3 KOHEUHOM
COBOKYITHOCTHU

20

[IpakTnueckas pabota ¢
HCITIOJIB30BAHUCM JJICKTPOHHBIX Ta6J'II/III

21

Crnyuaiinas BennuuHa. Pactipenenenue
BeposATHOCTEN. [(narpamma
pacrpeneneHus

22

Onepanuu Haz ciy4aiHBIMU
BenuyuHamu. [Ipumeps! pacnpenenenuii.
bunapsnas ciry4aiinas BeIM4MHA

23

reOMeTpI/I‘leCKOC pacupeaciCHuc.
bunomuanbHOE pacnpeaciiCHuc

24

MaremaTuyecKkoe OKUJIaHue CITy4YaHOU
BennurHbBL. COBMECTHOE pacipeiesieHrue
JBYX CIyYalHBIX BEITMYUH

25

He3aBucumble ciryvyailHble BETUYHHBI.
CpoiicTBa MAaTEMaTHICCKOT'O OXKHIAHM.
Marematuueckoe OKu1aHue OMHAPHOU
CIIy4allHOM BEJIMYMHBI

26

Maremarudeckoe oXKugaHue
T€OMETPUUYECKOTO U OMHOMHUAIBHOTO
pacnpeneneHuit

27

Jucnepcus ¥ cTaHIapTHOE OTKIOHEHUE

28

Jucniepcust OuHapHOMN ciryyaitHON
BeIM4unHbl. CBONCTBA AUCIIEPCUH

29

MaremaTudeckoe OXHNIaHUuC
IMPOU3BCACHUA U JUCIICPCUA CYMMBI
HC3aBHUCHUMBIX Cﬂy‘{aﬁHLIX BCINYNH




Jucnepcust OMHOMHUAITLHOTO
30 pacrnipenenenus. [Ipaktuueckas padoTta ¢
UCIIOJIb30BAaHUEM 3JICKTPOHHBIX TaOJIHII

Jlucniepcus 1 cTaHapTHOE OTKIOHEHUE
reOMETPUUECKOr0 PACIPEACIICHHUS.

31 [IpakTuueckas pabota ¢ !
WCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIHUI]

32 O06001eHne U cucTeMaTU3alus 3HaHUI 1
Konrtponsnas padora Ne2: "HMcnbiTanus

33 bepnymnu. Ciryyalinple BETUYHHBI U 1
pacnpenenexus”

34 O00011IeHIE U CUCTEMATH3aLUs 3HAHUI 1

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

n/n

Tema ypoxka

KoaunuecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

[MpakTnyeckr
padoThbI

Hepasencto YeOnmmera. Teopema
Yeormesa. Teopema beprynu. 3akoH
OOJIBIINX YUCE

HepasenctBo YeOrmmera. Teopema
Yeorpimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCET

HepasenctBo YebnieBa. Teopema
UYeosimena. Teopema beprymu. 3akon
OOJIBIITUX YHCETT

Br100poUHBIN METOJT MCCIIEOBAHUN

HpaKTI/IquKa}I pa60Ta C UCITIOJIb30BAHHUEM
QJICKTPOHHBIX Ta6J'II/II_[

I'enepanbHas COBOKYIHOCTb U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapaktepuctukamu. OLeHKa CpeTHero u
JUCTIEPCUH T'€HEPaTbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

['eHepanibHasi COBOKYITHOCTD U ClTydaiiHast
BbIOOpKa. 3HAKOMCTBO C BBIOOPOUHBIMH
xapaktepuctukamu. OLeHKa CpeTHero u
JUCTIEPCUU TeHEPATLHOM COBOKYITHOCTH C
MTOMOIIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK




OreHrBaHME BEPOSATHOCTEN COOBITHII IO
BBIOOpKE

Craructuueckas runotesa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOIIBIO CBOWCTB
M3YYEHHBIX pacupereaeHuin

10

Craructuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOKWCTB
W3Y4YEHHBIX pacIpeneIeHuin

11

[IpakTudeckast paboTa ¢ UCIOJIb30BAHUEM
ANEKTPOHHBIX TAOIHIT

12

[Ipumepsl HEMTPEePHIBHBIX CITyYalHBIX
BennurH. OyHKIUS IOTHOCTH
BEPOSATHOCTH

13

PaBHomMepHoe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOISAIINX K OKA3aTEIbHOMY U K
HOPMaJIbHOMY pacHpeesIeHUsIM

14

q)}IHKHI/Iﬂ IIJIOTHOCTU BEPOATHOCTHU
IIOKa3aTCJIbHOTO PAaCIpCACICHUA

15

CDyHKIII/ISI IIJIOTHOCTH BECPOATHOCTU
HOPMAJIBHOTO PaCIIPEICIICHHUS

16

ITocnenoBaTenbHOCTh OJMHOYHBIX
He3aBUCHUMBIX coObITHi. [IpumMep 3anaun,
MIPUBOAALIEH K pacnpenenenuto [lyaccona

17

HpaKTI/ILIeCKaH pa60Ta C UCIIOJIb30BAHHUEM
QJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuanust qByX ciy4aifHbIX BEJIMYHH.
Koaddurment xoppensiun

19

CoBMecTHbIE HAOIIOCHHS IBYX BETUYHUH




20 Br16opounslii ko PuimeHT Koppensiuu

71 Paznuune Mexy TMHENHON CBA3BIO U
MIPUYUHHO-CIIEACTBEHHOM CBA3bIO

22 JIuneiinas perpeccus

” [IpakTrdeckas paboTta ¢ HCHOIb30BAHUEM
JIEKTPOHHBIX TaOJIHIL
IIpencraBieHne JaHHBIX ¢ TOMOLIBIO

24 TaOJIHI] ¥ TUarpaMm, onucaTeIbHas
CTaTUCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTapPHBIMU COOBITUSIMU

26 Boruncnenmne BeposiTHOCTEN cOOBITHI €
npuMeHeHueM Gopmyi
Brruucnenue BeposTHOCTEH cOOBITHH C

7 MPUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJMHATHas Mpsimasi, 1ePeBO,
auarpamma Oiniepa

28 CiyualiHble BEJIMUUHBI U PACTIPEAEICHUS

29 MareMatuueckoe 0KMIaHUE CITy4YallHON
BEJIMYMHBI

30 MaremaTnyecKoe OKHUIaHUE CITyYalHOU
BEJIMYMHBI

31 KonTponbHas padota: "BeposiTHOCTb U
cTaTucTuka"
Brruncnenue BeposTHOCTEH COOBITHH €

32 npuMeHeHneM (opMyIT U TpapuIecKux

METOJ0B




Brruucnenue BeposaTHOCTEH COOBITHI C
33 npuMeHeHrueM (Gopmyn u rpaduueckux
METOJI0B

34 MareMaTtnueckoe 0’)KMIaHUE CITyYalHON

BCIINYHHBI

CrnyualiHble BEJIMUUHBI U PACIIpeICTICHHUS.

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOI ITPOT'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeAHero oomero 00pazoBaHusi
pe3yJbTara
6 Teopust BEposSTHOCTEN U CTaTUCTHKA
6.1 UutaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
62 OnepupoBaTh  TOHATUSAMHU:  cpeAHee  apudmeTrnyeckoe, MeJUaHa,
' HauOoJIbIlIee, HAUMEHbIIee 3HaU€HUE, pa3Max MacCHBa YMCIIOBBIX JIaHHBIX
OneprpoBaTh MOHATUIMMU: CIy4YalHBIA IKCIEPUMEHT (OIBIT) U CIy4yaliHOE
cOOBITHE, BJIEMEHTApPHOE COOBITHE (AIEMEHTAPHBIA KMCXOMA) CIIy4yalHOTO
6.3 OMbITa; HAXOAWTb BEPOSTHOCTH B OMNbITAX C PAaBHOBO3MOXKHBIMU
CIIy4aiHBIMH COOBITUSIMHU, HAXOUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUI B
M3YYEHHBIX CITy4YalHbIX SKCIIEPUMEHTAX
Haxonutes u ¢opmynaupoBaTh COOBITHS: TepeceueHHe M OObeAMHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, NPOTHUBONOJIOXHOE JaHHOMY COOBITHIO;
' MOJIb30BATHCS AUAarpaMMaMu Ditsiepa U GOpPMYIIOi CI0KEHHUS BEPOSITHOCTEH
IIpU pEIIeHNH 3a]a4
OnepupoBaTh NOHATUSIMU: YCIIOBHAsI BEPOSATHOCTD, HE3aBUCHMBIE COOBITHS;
6.5 HaXOAUTh BEPOSATHOCTH C IIOMOIIBIO IIPABWJIA YMHOKEHUS, C ITIOMOIIY
JIepEBA CIIyYalHOIO OIbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHHS IIPH PELLICHUHN 33734
OnepupoBarh MOHATUSMHU: HUCIBITAHUE, HE3aBUCUMBIE WCIIBITAHUSA, CEpYs
6.7 UCIBITaHUH, yCIIEX U HeyJjaua; HaXOAUTh BEPOSITHOCTH COOBITHII B cEepUu
) HE3aBUCUMBIX HCIBITAHUN [0 MEpPBOTO YCIEeXa, HAXOAUTh BEPOSTHOCTH
COOBITUH B cepuu UcIbITaHu bepnynnu
6.8 OnepupoBarh  NOHATUSMHU:  CllydailHass  BEJIMYMHA, pacHpeneseHue
' BEPOSITHOCTEM, IMarpaMma pacrpeaesieHus
11 KITIACC
Kon .
IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPSIEMOro .
00pa3oBaTeILHOI MPOrpamMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTUKA
51 CpaBHuBaTh BEPOSITHOCTH 3HAYEHUI CITy4aitHOM BEJIMYHHBITIO

pacnpeaciiCHUIO Uik C IIOMOUIBIO AUarpaMm




OnepupoBaTh MOHATHEM MaT€MaTUYECKOTO  OXUIAHWS, IPUBOIUTH
MIPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaTHYeCKOe O’KUIaHue ciydaitHoU

32 BEJIMYMHBI, HAaXOOUTb MAaTE€MaTH4YECKOE  OXKUIAHWE IO  JTAaHHOMY
pacnpeneeHuIo

53 Nmets npeacTaBieHue 0 3aK0HE OOIBIINX YUCET

54 Nmets npeacraBiaeHue 0 HOPMAJIBHOM pacIpeielIeHuN




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

TCOpI/IH BCpOHTHOCTeﬁ Hn CTaTUCTHKA

6.1

[IpencraBienue JaHHBIX ¢ MOMOIIbIO Ta0nuI U Auarpamm. CpeaHee apugmeTuyeckoe,
MearaHa, HauOoublliee ¥ HAaMMEHbBIIIee 3HAYEHUS, pa3Max, JUCTepCusi U CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB

6.2

CrnyyaiiHble S5KCIIEpUMEHTHI (OTIBITHI) U CAy4ailHble COOBITUS. DJIeMEHTapHbIE COOBITUS
(ucxomsl). BepoATHOCTH cilydaitHOTO COOBITHSA. BIM30CTh YaCTOTBIM BEPOSITHOCTU

coOpiTuid. CiydaliHble OIBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH COOBITUSMI.

BeposiTHOCTH COOBITHII B ONTBITaXC PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMHU COOBITUSIMU

6.3

Onepanuu  Hajx COOBITUAMHU: IEepecedeHHe, OOBEAMHEHUE, MPOTHBOIIOJIOKHbIE
coOpITus. J{narpamMmel Ditiepa. @opMmyiia ClI0KEHUS BEPOSITHOCTEH

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHE  BEpOSTHOCTEW. JlepeBO  ciydalHOro
skcriepuMenTta. @opmyrna mosHoi BeposTHOCTH. He3aBucuMble COOBITHS

6.5

KomOunaropaoe mpaBuino ymHOxeHus. [lepectaHoBkn u  daktopuan. Ywucio
coueranuil. Tpeyronapauk [lackans. ®opmyna obunoma HeroToHa

6.6

bunapHbpIii crydaiiHBIA OMBIT (WMCIBITAaHUE), yCHeX W Heyaava. HeszaBucumblie
ucnbeiTanus. Cepus HE3aBUCHUMBIX HCHBITaHWM 10 TmepBoro ycrmexa. Cepus
HE3aBHCHUMBIX UCTIBITaHUN bepHymnu

6.7

Cnyyalinass BenuuuHa. Pacrnpenenenue BeposTHOcTel. [[narpamma pacrnpeneneHus

[Ipumeps! pacnpeziesieHui, B TOM YKCJIe F€OMETPHUUECKOer OMHOMHAILHOE

11 KJTACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

YucnoBble XapaKTEPUCTHKH CIyyailHBIX BEJIMUYMH: MaTeMaTHYECKOe OXKHIAaHUE,
JMCTIEpCUs M CTaHIapTHOE OTKIIOHeHHe. [Ipumepsl mpUMeHeHHs: MaTeMaTHYECKOTo
OKUJAHMs, B TOM 4MCIE B 33Jadax M3 IIOBCEJHEBHOW JKM3HM. MaremaTuuec
OXKU/laHue OMHAPHOM cIy4aiiHOM BeIMYMHbI. MaTeMaTHUeCKOe 0’KUIaHUE CyMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTu4ecKoe OKUJaHUE U AUCTIEPCHS TEOMETPUUECKOTO U
OMHOMMAIBHOTO paclpeieeHui

KOC

5.2

3aKkoH OOJIBIINX YKCEN U €ro poJib B HayKe, Mpupoe u obdmiectre. BrIOoOpouHbIi
METO/] KCCIEI0BaHUI

53
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pacnpezenenus. 3aaud, IpUBOIsIINE K HOpMaIbHOMY pacnpenenenuto. [loustue o
HOPMaJIbHOM pacIpeeIeHUH




IMPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
MPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOr0
TpebOoBaHMs

IIpoBepsiemble TPEGOBAHUSI K NMPEIMETHBIM Pe3yIbTaTaM 0CBOEHHS
OCHOBHOI1 00pa30oBaTe/ILHON MPOrPaMMBbI CPeIHEro 0o111ero
o0pa3zoBanus

Bnanenne wmeromamu J10Ka3aTeNbCTB, aNrOpPUTMAaMU peIICHHs 3a/ad;
ymMeHue (GOpMyJIMpOBaTh U ONEPUPOBATH MOHATHSIMH: OIpeaeseHue,
aKcuoma, TEOpeMa, CIEACTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTEJbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (POPMYINPOBATH
o0paTHOE€ W MPOTHBOIOJIOXKHOE YTBEP)KIECHHUE, IPUBOIUTH IPUMEPHI
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTEeMaTUYeCKOH WHAYKIUH,
IIPOBOJUTH JJOKA3aTENIbHbIE PACCYKICHUS IIPU PEIIECHUH 3a/]1a4, OLlEHUBATh
JIOTMYECKYI0  TPaBWJIBHOCTh  PAcCYXJIEHHH; yMEHHE OIepHpOoBaTh
MOHSITUSIMHA: MHOXKECTBO, IIOJAMHOXECTBO, OIEpalMM HaJl MHOXKECTBAMU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar — Jajs
OIMCAaHMS PEATbHBIX MPOIECCOB U SBJICHUHN U TIPU PEIICHUH 3a/1a4, B TOM
qucie U3 APYTUX yUeOHBIX MPEIMETOB; YMEHUE ONEpUPOBATH NOHATHIMMU:
rpad, cBA3HBIH rpad, 1epeBo, LUK, rpad Ha IVIOCKOCTH; YMEHHE 33/1aBaTh
1 OTMIKCHIBATh rpadbl pa3InYHBIMU CIIOCOOAMU; UCIIOIB30BATh Ipadbl MpH

peuICHUHA 3a1a4

YMeHue omnepupoBaTh MOHATUSMH: HATYpPaJbHOE YMCIO, LEI0€ YHCII(
CTEIEHb C LEIbIM MOKa3aTeIeM, KOPEHb HATYPAJIbHOM CTENIEHHU, CTETIEHD C
palMoOHAIbHBIM [T0OKA3aTENEM, CTENIEHD C JEHCTBUTEIbHBIM MOKAa3aTENEM,
norapudm uHcIa, CHUHYC, KOCHHYC M TAHTEHC MPOU3BOJIBHOTO YHCIA
OCTaTOK MO MOJYJI0, palMOHAJIbHOE YHCIIO, UPPAIMOHAIBLHOE YHCIIO,)
MHOXXECTBAa HATYypaJIbHBIX, LENbIX, PAIMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCEN; YMEHUE HCIIOH30BaTh MMPU3HAKH JETMMOCTH, HAMMEHBIITNI 00Tt
JeNUTeNh W HauMEHbIlee o0Ilee KpaTHoe, anroputMm EBkiauaa mpu
pelIeHn  3a7a4; 3HAKOMCTBO C Pa3IMYHBIMU MTO3UIIMOHHBIMU CUCTEMAMU

CUHCJICHU; YMCHHC BBIINIOJIHATH BBIYHUCIICHUC 3HAYCHUMN U Hp606p330BaHI/I${

BBIPQKEHUII CO CTEeMeHsAMU U Jorapudgmamu, mnpeoOpa3oBaHHs APOOHP-

paloOHaNbHBIX  BBIPAKEHUH;  yYMEHHE  ONEpUpOBaTh  MOHATUSAMU:

M

IOCICI0BATCIBbHOCTD, apI/I(bMCTI/I‘{eCKaSI rnporpeccusd, TreoMCTPpHUICCKAAL




nporpeccusi, OECKOHEYHO YyOBIBAarOIIash TeOMETpHUUYEcKas MPOTPECCHs;
yMEHHUE 3a7aBaTh MOCIEAOBATEIIBHOCTA, B TOM UYHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONIEPUPOBATH MOHATUSIMH: KOMIUICKCHOE
YUCJIO, COMPSOKEHHBIE KOMIUICKCHBIE 4YHCIA, MOAYJIh U apryMEHT
KOMIUIGKCHOTO ~ 4ucia, ¢dopMa  3aliCH  KOMIUICGKCHBIX  YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMeTHUECKUe IEHCTBUS C KOMILICKCHBIMH YHCJIAMH,
MIPUBOANTH MPUMEPHI HCTIOIB30BAHMS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATh
MOHATUSAMU:  MaTpuma 2X2 u  3x3, omnpegenuresb  MaTpHUllbl,

FGOMeTpI/I‘-ICCKI/H\/JI CMBICJI OITPECACIIUTEIIA

YMeHne oneprupoBaTh IMOHATHAMH: palUOHAIbHBIC, HpPpPalUOHAIBHBIC,
NOKa3aTesbHbIe, CTENEHHbIE, JOrapu(PMHUECKUE, TPUTOHOMETPUUYECKHUE
YpaBHEHUS M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHME OIEPHUPOBATH
MOHATUSIMM: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKUE, YypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPABHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB MW CHUCTEM; YMEHHME peuiaTb YpPaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBIO pa3JIMYHBIX MPUEMOB; pEIIATH
YpPaBHEHUs, HEPABEHCTBA W CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, HMX CHUCTEMBI M1 PELICHHS MaTeMaTU4YeCKH

3a7a4 M 3a]1a4 U3 Pa3IUUHBIX 00JacTell HAyKU U peabHOM KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (DYHKIHS, YETHOCTH (YHKIINH,
HNEPUOUYHOCTh (DYHKIMM, OTrPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (QyHKIMH, HAanOOJIbIlIee U HAaMMEHbIIIee 3HAaUeHUS
(GyHKIIMM Ha IPOMEXKYTKE, HeNpepbIBHAsA (DYHKIUS, aCUMIITOTHI Ipaduka
¢byHKUMY, IepBast U BTOpast IPOU3BOIHAS (PYHKIIUHU, TEOMETPHUUECKUI U
¢u3nvecKuii CMBICT TPOWM3BOAHOHM, TEepBOOOpasHas, ONpeACcIEHHbIHN
UHTErpai; yYMEHHE HaxOAMThb aCUMNTOTHl TIpaduka (GYHKLUHH; yMEHHUd
BBIUUCIATh  [POM3BOJIHBIE  CyMMBI, IPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMK (YHKLUMH, HAXOOUTh YpaBHEHHE KacaTelbHOM K rpaduy
(GYHKIMU; yMEHUE HaXOIUTh MPOMU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIOIb30BaTh MPOU3BOIHYIO ISl HCCIeNOBaHUSA (DYHKITHIA,
HaxXoJuUTh HauOOJbIIME W HAMMEHbIINWE 3HAa4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHMEM amIapara MaTeMaTH4ecKOT|
aHaIu3a; MPUMEHITHh [POU3BOAHYIO U HAXOXKICHHUS HaWIy4dllIero
pelleHusT B MPHUKJIATHBIX, B TOM YHUCIIE COLUAIBHO-3KOHOMHYECKHUX

(hM3MYeCKUX 3a7a4ax; HaXOIUTh MJIOMATH U 00BEMBI GUTYP C TOMOMIBIO

X




HHTCrpaga; HOPHBOAUTH IPUMEPBI MATEMATUYCCKOIO MOACIUPOBAHHUA (

noMOIIbI0 U pepeHInaNbHBIX YpaBHEHHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, 0OpaTHast QyHKIIHS,
KOMIO3UIMSA (yHKUUHN, JUHEWHas QYHKUMS, KBagpaTudHas (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
byHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTeabHas
norapupmuueckass (YHKIHH; yYMEHHE CTPOUTh TIpadUKH H3yYEHHBIX
GyHKUMH,  BBINONHATH  IpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh IPaUKH U1 U3yUSHHS IPOLIECCOB U 3aBUCUMOCTEH, IIpU

pelIeHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB U 3aJ]1ad U3 pealbHOM

KHU3HH, BBIpaXKaTh (HOPMYIaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH,
MCIOJIb30BaTh CBOMCTBA U rpapuku GyHKIMH AJIS pelieHUs] ypaBHEHHIH,

HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMy; H300pakaTb Ha KOOPIUHATHOW

IINIOCKOCTH MHOKECTBa pCI_HeHI/Iﬁ ypaBHCHHI)'I, HEPABCHCTB U UX CUCTEM

VYMeHue pemarh TEKCTOBBbIE 3aJauyd pPa3HbIX TUIOB (B TOM YHUCIE
MPOIICHTHI, JI0JIU M YacTH, Ha ABKEHHE, paboTy, CTOMMOCTb TOBApOB U

YCIIyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH yIPaBIEHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YpPAaBHEHMS, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCIOBHIO 3alayd, HCCIEAOBATh IIOIY4YCHHOE pEIICHUE |
OLIEHMBATh MPABIONONO0OHOCTh pPE3y/NbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbBle CUTyallUM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKCHUS
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a7a4U, UCCIEA0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MOJIYYEHHBIA PE3YIbTAT

YMeHHue onepupoBaTh MOHATHAME: CpeHEe apupMeTHIeCKOe, MEIanHa,
HauOoJbIlIee U HAUMEHBIIIee 3HAUCHUS, pa3Max, TUCIEPCUs, CTAaHIaPTHOE
OTKJIOHCHHE YHCJIOBOTO Ha0opa; yMEHHE WU3BJIEKaTh, WHTEPIPETHPOBA]
nH(GOPMAIINIO, IPECTABICHHYIO B Ta0IMIIAX, HA JUarpaMmax, rpapukax,
OTPAKAIOLIYIO0 CBOMCTBA PEaJIbHBIX MIPOLIECCOB U SABJICHUM; PEICTABISATh
nHpOpMaIMi0O C TOMOIIBID TaOMWII ©W JAWarpamMMm; HCCIEI0BaTh
CTaTUCTHYCCKHUC JaHHBIC, B TOM YHCIIC C HpI/IMCHCHI/ICM Fpa(I)I/I‘-IGCKI/]
METOA0B U 3J'IeKTp0HHI)IX CpG}ICTB; Fpa(l)I/I'-IeCKI/I HUCCIICa0BAaTh COBMECTHBIC

Ha6J'IIOIleHI/I$I C MOMOIIBIO JUarpaMm pacCCruBaHus U JIMHEHHOM perpeccuun

I'b

X

YMeHHe OonepupoBaTh IMOHATUAMH: CIyYaWHBIA OIBIT M CIIy4alHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH

BCPOATHOCTb C HCIIOJIbBOBAHHEM Fpa(I)I/I‘IeCKI/IX MCTOJIOB, HPHUMCHATH




(GopMyJbl CIOXKEHUS U YMHOXKEHHsI BEpPOSTHOCTEH, (OopMysy IOIHOH
BEPOSATHOCTH, popMyiny bepHyiim, koMOMHAaTOpHBIE (PAKTHI U (HOPMYJIBI;
OLICHHBATh BEPOSITHOCTU pEalIbHbIX COOBITUI; yMEHHE OIlepHUpOBaTh
NOHATHAMM:  ClIydaiiHas BEJIMYMHA, pACHpPEICIICHUE BEPOSTHOCTEH,
MaTEMaTHUUECKOE OKUJAHUE, JUCIEpPCHs M CTaHJApTHOE OTKJIOHEHUE
CllyyallHOM  BEJNWYMHBI, (YHKLUMU paclpeieleHuss M IUIOTHOCTH
PaBHOMEPHOT0, IT0KA3aTEIbHOI0 M1 HOPMAJILHOI'O pacIpeeIICHUI; yMEHNE
HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeesieHu 11 peleHus 3a/1ay;
3HAKOMCTBO C TOHATUSAMHU: 3aKOH OOJIBIIMX YUCEI, METO/Ibl BELIOOPOUYHBIX
UCCIIEIOBAaHUM; YMEHUE NPUBOIAUTH TPUMEPHl NPOSBICHHUS 3aKOHA
OONIBIIMX 4YMCEN B HPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OIIEpUPOBATh MOHATUSAMU: COUETAHHE, IEPECTAHOBKA, YNCIIO COUETAHUH,
YUCJIO  NepecTaHoBOK, OuHOM  HplOTOHa; yMeHHE  NPUMEHSTh
KOMOWHATOpPHBIE (DaKThl U PACCYKIEHHS JUIs PELICHHUS 3a/1a4; OLICHUBATh
BEPOATHOCTH pealIbHbIX COOBITHUI; COCTABIISATh BEPOSATHOCTHYIO MOJIENb U

HHTCPIIPETUPOBATDH HOJ'Iy‘ICHHBIfI pe3yiibTaTt

YMeHue omnepupoBaTh TMOHATHUSMHU: TOYKa, TMpsiMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMUMHA yIJia, IUVIOCKUNA yroJl, ABYIPaHHbIH
YToJ, TPEXTPAaHHBIN YTOJl, CKPELIUBAIOLIUECS MPSMBbIE, TapauIeIbHOCTh U
NEePHIEHANKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, YToll MEXAy MpSIMbIMK
Yroin MEXIy NpsIMONM U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMU,
paccTostHUE OT TOYKU JO TIUIOCKOCTH, PACCTOSHUE MEX]y MpPsSMbIMU,
paccTosiHue MEXy MJIOCKOCTSAMU; YMEHHE UCTIOIb30BaTh MPU PELICHUH
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLICHUBATh
pa3Mepsl OOBEKTOB OKPYXKAIOIIETO MHUpA; CTPOUTh MaTeMaTUYEeCKHE
MOJIETIM C TIOMOIIBI0 TE€OMETPHUYECKHX TMOHATHH W BEIUYMH, pellaTh

CBA3aHHBIC C HUMHW IIPAKTUYCCKUC 3a]a4n

[,

10

YMeHue omepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpsl, 00BEM (urypy
MHOTOTPAaHHHK, MpPAaBWIBHBIII MHOTOTDaHHUK, CEYEHHE MHOTOIPaHHHUKA/
Ky0, Tapajienenuiena, Npu3Ma, NUpamuaa, (uUrypa M IMOBEPXHOCTb
BpallleHUs, LOWIMHIAP, KOHyc, map, cdepa, mwiomans cdepsl, IUIOMA]]
MOBEPXHOCTH THMPaMUAbI, MPU3MBI, KOHyca, WWIMHApa, 00BEM KyOa,
NPSMOYTOJIBHOTO TapaJIeNienuIeaa, MUPaMUAbl, TPU3MBI, WIMHApA,
KOHycCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CCUCHMS KOHYCa W IMJIMH/]
napajjieibHble OCH WM OCHOBAaHHUIO, CEUYEHHME Iapa, IUIOCKOCTH,

Kacaromiasics C(fbepbl, HUIMHAPpA, KOHYCA, YMCHHEC CTPOUTH CCUCHHC

-
-

ba,




MHOTOTpaHHHMKa, W300pakaTb MHOTOTPAHHUKH, (QUIYpbl U TOBEPXHOCT
BpAIllEHUs, X CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPENICTB;
yMEHHE PUMEHSTH CBONCTBA T€OMETPUUECKUX (PUTYDP, CAMOCTOSATEIHHO

(dbopMyIIMpOBaTh ONMpeeNeHUs] U3y4aeMbIX (GUTYP, BBIABUTATh TUIIOTE3BI O
CBOWCTBaX W IMpPHU3HAKAX TE€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpoBeprarb HX; YMEHHE MPOBOIUTH Kiaccupukauuo Quryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOIHITH HEOOXOJMMBIC OMOTHHUTEIHHBIC

MTOCTPOCHUS

u

11

YMeHne onepupoBaTh MOHSTUAMM: JBH)KEHHE B  IPOCTPAHCTBE,
napajuieJbHbIil MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTM U B MPOCTPAHCT
MOBOPOT, MpeoOpa3oBaHUEe TMOMOOMs, TMOAOOHBIE (QUTYPBI, YMEHUE
pacrmo3HaBaTh paBHbIE W TMOAOOHBIE (UTYyphl, B TOM YHCIE B TMPUP
HCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh FT€OMETPUUECKUE OTHOIICHUS TIPU
pElIeHNH 3a/ay; HaXOJUThb T'€OMETPUYECKUE BEIUYMHBI (JJIMHA, YTOJ]
IUI0IIAAb, 00BEM) P PEIICHUH 33a4 U3 IPYTHX YUEOHBIX IPEIMETOB U

u3 peaﬂbHOﬁ KU3HHU; YMCHHUEC BBIUYUCIATH TCOMCTPUUCCKHUE BCIIMYUHE]
(nmuHA, yroj, IUIOmAnb, OOBEM, IUIOMIAb TMOBEPXHOCTH), HCIOIB3YS
n3ydeHHble (OPMYJIBI U METOJbl, B TOM YHUCIIE: IUIOMAIb IOBEPXHO
MUPAMUJIBL, TPU3MBIL, KOHYCa, IUIUHAPA, IIomaas chepsl; 00bEM Kyda,

MPAMOYTOJIBHOI'O Iapajuleenunena, MUpaMUAbl, IPU3MBL, MUIUHIPA,

KOHYCa, Il1apa; yMEHUE HaXOUTh OTHOIIIEHUE 00BEMOB MTOTO0HBIX (HUTYDP

pIe,

CTHU

12

YMeHnune onepupoBath MOHATHIMHU: MPSMOYTOJIbHAs cUCTeMa KOOPAUHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIO, Ppa3JIoKEHHWE BeKTopa Mo Oas3ucy,
CKaJsIpHOE TMPOW3BEJCHUE, BEKTOPHOE MPOU3BEIEHUE, YTOJN MEXIY
BEKTOpPAaMU; YMEHHUE UCIIOJIH30BATh BEKTOPHBIN U KOOPAMHATHBIA METO/T

JAJI1 peIICHUS TCOMETPHUYCCKHUX 3alda4 M 3a1a4 JPpYyIrux y‘l€6HBIX npeaMCETOB

13

YMeHue BBIOUpaTh MOIXOAIIANA METO/ JIS PEIICHUS 3a/1a4; TOHUMaHNe
3HQUUMOCTH MaTeMaTUKU B M3YYCHHH MPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHUI; YMEHHE pAacIO3HABaTh TPOSBICHWE 3aKOHOB
MaTEeMaTHKHU B HCKYCCTBE, YMEHUE IPUBOJIUTH MPUMEPHI MATEMaTHIECKIX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon I[IpoBepsieMbIi 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCIIEHUSA
1.1 Hatypanbnble u uenble uncia. [Ipu3naku AeTuMOoCTH HENbIX YUCel
12 Panmonaneupie uucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TIPOIICHTHI,
' OecKOHEUYHbIE TIepUOINYECKUE PO
13 Apudmernueckuii KOpeHb HaTypaIbHOM cTenenu. [leiicTBus ¢ apudMeTuaecKumMu
' KOpHSIMU HAaTypaJIbHOW CTENEHU
14 Crenens ¢ nenbiM nokasareneM. CTeneHs ¢ palMoHaibHbIM Noka3aTesneM. CBoHCTBa
' CTEIIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC WYHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. [lecaTnaHbie U HaTypaJIbHBIE JIOTapUPMBI
JlelicTBUTENbHBIE YHUClA. ApHU(PMETHYECKHE OINepalud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnrxEHHbIEe BEIYUCICHUS, IPaBUIIa OKPYTICHHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpa3oBanue BbIpaxeHHH
1.9 KommiekcHble uncna
2 YpaBHEeHUs U HEPABEHCTBA
2.1 Lenble 1 1poOGHO-pallMOHANIbHBIE YPABHEHUS
2.2 WppanmronanbHbie ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHEHHUs
24 [Toka3zarenbHble U JoTapu(pMUUIECKHE ypaBHEHUS
2.5 Lenbie u 1poOHO-palIMOHATIEHBIC HEPABEHCTBA
2.6 HppanunoHanbHble HEPABEHCTBA
2.7 [oka3zarenbHble U JorapupMUIecKre HepaBEHCTBA
2.8 Tpuronomerpryeckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMApaMeTPaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. OTIpeAeIuTe b MaTPULIBI




OyHKIMH U rpaduku

OyHKUA, cnocoObl 3amanus ¢yHkuuu. ['padux QyHkiuu. BzanmHO 00paTHH

c

u

31 ¢ysakuuu. YétHeie 1 Heu€éTHBIC pyHKUMU. [leproandeckue GyHKINN
Obnacte ompezeneHuss U MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢yHKmm.
39 [IpoMexyTkH  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcuMymbl u MHUHUMYMBI (QyHKIuU. Haubonbliee W HauMEHbIee 3HAYCHHG
(GYHKIIUN Ha TPOMEXKYTKE
13 CrenenHas (yHKIUS C HATypalbHBIM M IEJNBIM IOKaszareiaeMm. EE cBoiicTBa
' rpaduk. CBoiicTBa U rpaduK KOpHS 1-OU CTETICHH
34 Tpuronomerpudeckue GyHKIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U rpapuKu
16 Touku paspeiBa. AcuMmnroTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIEI0BATEIBHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nmporpeccun. @opmyiia ClI0KHBIX TPOLEHTOB
4 Havana matematuyeckoro aHanmnsa
4.1 [IpousBonnas Gpynkiun. [Ipon3BoiHbIE 3IEMEHTAPHBIX QYHKLIUH
[IpumeHeHre mNpPOM3BOAHOM K HCCIEAOBAHHIO (QYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkeHue HanOOoNIbIIero ¥ HAMMEHBIIIETO 3HaUeHUS GYHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTErpan
5 MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiy Haja MHOXkecTBaMU. /luarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOTOrpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIleHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

BepostHocts u ctatuctuka. bynumosud E.A. (10-11) (ba3oBslit u

yTIIyOIEHHBIN)

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
Teopust BeposiTHOCTEH U cTaTUCTUKA. MeToAnYecKOoe ocoOue i yIuTesl.

1O.H. Tropun, U.P. Beicoukuii, 1.B. Sdmenko.

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [IOC
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