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IHHOACHUTEJIbHASA 3AIIMCKA

VYueOHblli Kypc «BeposiTHOCTP M CTaTUCTHKa» YINIyOJEHHOTO YPOBHS
ABJIAETCS MPOJOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOTO Y4YeOHOro Kypca
YIIyOJIEHHOTO YPOBHS HA YPOBHE CPEAHEr0 00111ero 00pa3oBaHus. YUeOHbIN KypC
npenHa3HaueH Uil POPMHUPOBAHUA Y 00yUaIOIIMXCSI CTATUCTUYECKOU KYJIbTYPBI U
NOHUMAaHMSI POJIM TEOPHH BEPOSITHOCTEN KAK MAaTeMaTHUYECKOTO HHCTPYMEHTA JJIsI
U3Y4YEHUs CIydyallHbIX COOBITHM, BEMYMH U mpoueccoB. [Ipu m3zydenun kypca
oOoramalTcss NOpeiCcTaBleHUs] OOyYaloUMXcs O METoAaX HCCIEIOBaHMs
U3MEHUMBOTO MHpPA, pA3BUBACTCSd NOHUMAHUE 3HAYMMOCTH U OOIIHOCTHU
MaTeMAaTUYECKUX METOJOB IMO3HAHMSI KaK HEOThEMJIEMOW 4acTH COBPEMEHHOIO
€CTECTBEHHO-HAyYHOT'O MUPOBO33PEHHUSI.

Conepxanue y4yeOHOTO Kypca HampaBJIEHO Ha 3aKpEIUICHWE 3HaHUMH,
MOJTYYEHHBIX MIPU U3y4YEHUH KypCca Ha YPOBHE OCHOBHOT'O O0IIIETO 00pa3oBaHus, U
Ha Pa3BUTHUE MPEACTABICHUN O CIIy4allHbIX BEJIMUMHAX U B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXHBIX MPHUMEPAX, CIOKETbl KOTOPBIX MOUYEPIHYTHI U3 OKPY>KAIOLIETO
mupa. B pesynbrare y 00yyarommxcs 10HKHO CPOPMHUPOBATHCS IPEICTABICHUE O
HanboJiee yHoTpEOUTENBHBIX U 00IIMX MAaTEMATUYECKUX MOJIENSX, UCIIOIb3YEMBIX
JUIsl  ONWCAaHUS  AHTPONOMETPUYECKUX U JeMorpauueckux  BeIUYUH,
NOTPELIHOCTEW B pPa3jMYHbIe POJIa MU3MEPEHUsX, JJIMTEIbHOCTH O€30TKa3HOMU
PpabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUI U MPOLIECCOB
B 0OImecTBe. YUEeOHBI Kypc SBISETCS 0a30il i1 OCBOCHHS BEPOSITHOCTHO -
CTaTUCTHUYECKUX METOJI0B, HEOOXOIUMBIX CTICIIMATIMCTAM HE TOJIbKO MH)KEHEPHBIX
CIIEIUAILHOCTEH, HO TAaKXK€ COLMAIBHBIX M TCUXOJIOTUYECKHUX, MOCKOJBKY
COBpPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAUYUTEIBHOW MEpe UCTIOJIb3YIOT armapar
aHanM3a OobIIMX JOaHHBIX. LleHTpanbHYI0 4YacTh y4yeOHOTO Kypca 3aHHMaeT
oOCyXKJeHre 3aKkoHa OOJIbIIMX 4Yucen — (yHIaMEHTAJHLHOTO 3aKOHa MPHUPO/IHI,
UMEIOIIET0 MaTeMaTHYeCKyt0 (popMaIn3aluio.

B cootBercTBUM € yKa3aHHBIMH LEISIMH B CTPYKType y4eOHOIro Kypca
«BeposITHOCTh M CTaTUCTHKA» HA YriayOJEHHOM YpPOBHE BBIJCIECHBI OCHOBHbIE
cojep:karenbHbie TUHUH: « CiydaiiHble COOBITUS U BEPOSITHOCTI» U «CilydaifHbIe
BEJIMYUHBI U 3aKOH OOJIBIIINX YUCEID).

[foMuMO OCHOBHBIX JIMHUW B Y4EOHBIM KypC BKIIIOYEHBI DJIEMEHTHI TCOPHH
rpagoB M TEOPUM MHOXKECTB, HEOOXOJIMMBIE [ MOJHOLIEHHOTO OCBOEHHUS
MaTepuana JaHHOTO Y4YeOHOro Kypca M CMEKHBIX MaTreMaTHYeCKHX y4eOHBIX
KypCOB.

Conepxanne muHuu «CrydailHble COOBITHS M BEPOATHOCTH» CIIY>KUT
OCHOBO# 711 (hOPMHUPOBAHMS TPEACTABICHUN O pacTpEICICHUH BEPOSTHOCTEH
MEXYy 3HAYCHHUSIMU CITyYalHbIX BEJIMUMH. Ba)KHYIO 4acTh B 3TOW COAEPKATEILHOM
JIMHUY 3aHUMAET U3y4EeHUE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO PACTIPEIETICHUH 1



3HAKOMCTBO C WX HENPEPBIBHBIMU AHAJIOTAMH — MOKA3aTeIbHBIM U HOPMAJIbHBIM
pacrnpeaeneHUsIMU.

Tembl, CBs3aHHBIE C HEOPEPBHIBHBIMUA CIyYalHBIMHA BEJIUYMHAMH H
pacmupeneneHus MK, aKIEHTUPYIOT BHUMaHWE OOYyYaloIMXCs Ha OIMCAHWH H
U3YYEHUH CIIy4alHbIX SIBICHUN C TIOMOIIBIO HEMpepbIBHBIX (PyHKIMH. OCHOBHOE
BHHMAaHHE YAENAETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PACTIPEICIICHUSIM.

B yuebHOM Kypce mpeaycMarpuBaeTcsi 03HAKOMUTEIbHOE M3Y4EHUE CBSI3U
MEXIY CIydalHbIMM BEJIMYMHAMHA M OMNHCAHUE ITOM CBSI3U C MOMOIUIBIO
Kod(puimenTa KOppemsimud M €ro BBIOOPOYHOTO aHajora. ITH JJIEMEHTHI
COJIEpKaHus Pa3BUBAIOT TEMY «/[narpamMbl paccerBaHusD), U3YYEHHYIO HA YPOBHE
OCHOBHOT'O 001ero o0pa3oBaHHs, © BO MHOTOM OINHPAIOTCS HA CBEICHUA U3
KypPCOB aJireOpbl 1 TEOMETPHH.

Em€ oamH snaeMeHT coaepaHus, KOTOPBIM  Mpeajaracrcss Ha
O3HAKOMUTEIBHOM YPOBHE — IMOCJIEAOBATEIbHOCTh CIy4YalHbIX HE3aBUCUMBIX
COOBITHIA, HACTYTAIONINX B €IUHUILY BpeMeHH. O3HaKOMIICHHE C pacTpe/IeIeHuEM
BEPOSATHOCTEH KOJIMYECTBA TAaKUX COOBITUA HOCHT Pa3BHBAIONIMN XapakTep MU
SBJSICTCS aKTyaJdbHBIM U1 OyAymuX aOMTYpHUEHTOB, MOCTYIAIOIMNX Ha yacOHBIC
CIEUMATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, IICUXOJIOTUEH U
yIpaBJICHUEM.

Ha wu3ydyenne yuebHOro Kkypca «BepoATHOCTP W CTaTUCTUKa» Ha
yrayoseHHOM ypoBHE oTBoauTcsa 68 dacoB: B 10 kimacce — 34 gaca (1 gac B
Henemo), B 11 kmacce — 34 yaca (1 yac B Hegemo).



COAEPXAHUE OB YYEHUA
10 KJIACC

I'pad, cBa3ubIi rpad, mytu B rpade: nukibl 1 nenu. CteneHsb (BaICHTHOCTD )
BepmmHbIL. [ padsl Ha mTockocTh. JlepeBps.

CiyyaiiHble SKCIIEpUMEHTHI (OTIBITHI) M CJTy4alHbIE COOBITHS. DJIEMEHTapHbI €
coObITHs (MCX0Bl). BeposATHOCTh CiaydaiiHOTO COOBITHSA. bIM30CcTh 4acTOTHI M
BEpOSTHOCTH  coObITHH.  CrydailHble  OMBITBI C  PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Omneparmu HaJl COOBITUSAMH: TIEpecedeHe, 00beMHEHNE, TIPOTUBOTIOJIOKHBIE
coOwITHsl. [{uarpammbl Diinepa. Dopmyna cioxKeHHs BEpOSITHOCTEM.

YcnoBHas BEPOSATHOCTh. YMHOXEHHE BEPOSITHOCTEU. JlepeBO CilydallHOTO
skcriepumenTa. Gopmyna nosHou BeposiTHocTu. Dopmyna barieca. HezaBucumele
COOBITHS.

BunapHsblii ciydailHbIi ONIBIT (MCIIBITAHKE), YCIIEX U Heynada. HezaBucumele
ucnbiTanus. Cepus He3aBUCUMBIX UCTIBITAHUH /10 TEpBOTO ycnexa. [lepecTaHoBKH
u (akropman. Umcno coueranmit. Tpeyrompamk Ilackams. dopmyma OmHOMA
HprotoHa.

Cepus HezaBucHMBIX ucnbITaHUK beprymmm. CryuyaiiHeiii BbIOOp H3
KOHEYHOU COBOKYITHOCTH.

Cnyuaiinas  BenuuuHa. Pacnpenenenue  BepositHocTed.  Jlmarpamma
pacnpenenenusi. Onepauuu Haj CIydailHIMU BenMuuHamu. buHapHas ciyyaiinas
BenmuuHa. llpumepsl pacnpeneneHuidi, B TOM YHCJIE TE€OMETPUUYECKOE U
OMHOMHUANILHOE.

11 KIIACC

CoBMecTHOE pacnpedeieHre JBYX CIly4dyalHbIX BelWYMH. He3aBucumeble
CIJIy4alHbIC BEJINYUHBI.

MartemaTuyeckoe OXHUJaHWE CIy4yalHOM BeIWYWHBI (pacmupencieHus ).
[Ipumepbl MpUMEHEHHsS] MAaTeMaTHYeCKOT0 OXKHUJaHusl (CTpaxoBaHUE, JIOTepes).
Marematrueckoe OXuJlaHue OMHApHOW CIydailHOW BeMMYHMHBI. Maremaruyeckoe
OXKMJAaHUE CYMMBbI  CIy4ailHbIX BEIMYHMH. MaTreMarnyeckoe  OKHUJIaHUE
FEOMETPUYECKOTO U OMHOMHAIILHOTO pacIpeAeiIeHUH.

Jluciepcusi W CTaHAApPTHOE  OTKIOHEHUE  CIYYAMHOW  BEJIMYMHBI
(pactpenenenus). Jlucnepcust OMHApHOM CIydaitHOW BeIMYMHBI. MareMaTndecKoe
OKUJAHUE TPOU3ZBEICHUS M JUCHEPCHS CYMMbI HE3aBUCUMBIX CIIy4alHBIX
BemuuH.  Jlucmepcuss W CTaHAApPTHOE  OTKIOHEHHE  OWHOMHAIBLHOTO
pacupenencHus. Jlucnepcuss M CTAaHAAPTHOE OTKIOHEHHE T'E€OMETPHYECKOTO
pacrpenencHus.



HepasenctBo UebOniméBa. Teopema YeOnimeBa. Teopema bepuymm. 3akon
Oompbmmx  uyucen. BbeIOOpouyHBI  MeETOJ  HCcieoBaHMA. BbiOopouHbIE
xapakTepucTuku. OIEeHNBAaHUE BEPOSTHOCTH COOBITHS 110 BEBIOOPOYHBIM JTAHHBIM.
[TpoBepka NPOCTENIIUX TUTIOTE3 C MOMOIILIO U3YUE€HHBIX pacIpe/IeICHUN.

HenpepbiBHble ciyyarinble BenuuuHbl. IIpuMeppl. PyHKIUSA IUIOTHOCTH
BEPOSITHOCTU paclpenesicHus. PaBHOMEpHOE pacnpeneneHue U €ro CBOWCTBA.
3anayu, NPUBOISIIIUE K TOKA3aTEIbHOMY PacTIpeACICHUIO0. 3a/1auu, IPUBOISIIUE K
HOPMAQJIBHOMY  PacHpeAeNeHHUIO. OyHKIMSA  IUIOTHOCTH  BEPOSATHOCTH
MO0Ka3aTeIbHOTO pacipeaeneHusl, PyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacupenenenusa. OyHKIMS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPENEIICHUS.

[locnenoBarenbHOCTh OJWHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amaun,
MPUBOJAIIME K pacnpenenenuto [lyaccona.

KoBapuanus 1nByx chaydaiiHeix BenwmuwH. Koaddumument mmHeldHON
koppemsanu. CoBMECTHbIE HAOMIONIEHWST JIBYX BEIMYMH. BBIOOPOYHBIN
ko3 durmeHT koppeminun. Pa3amane Mexay JTHMHEHWHOW CBS3bI0 W MPUYMHHO -
CJICICTBEHHOU CBA3b10. JIMHENHAs perpeccus, METO1 HAMMEHBIINX KBAIPATOB.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPE/IHET'O OBIIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMUPOBAHHOCTH IPAKTAHCKON TO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIeHa  POCCHUHCKOr0  OOINECTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM,
IpoIenyp TPaXIAaHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M APYro€), YMEHHE
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTaMH B COOTBETCTBUM C WX
GYHKIHMSIMU ¥ Ha3HAYCHUEM;

2) MIaTpUOTHY€CKOr0 BOCIMTAHUS:

c(hopMUPOBAHHOCTH POCCUHUCKOU IPaKTAHCKON UACHTHYHOCTH, YBAKCHHS K
MPOUUIOMY U HACTOSIIEMY POCCUMCKON MAaTeMaTUKH, IIEHHOCTHOE OTHOUIICHHE K
JIOCTUKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUKMCKON MAaTEMAaTHYECKOMW KO JIbI,
UCIIOJIb30BAaHUE ATHX JOCTIDKEHHUH B JPYruX HayKaX, TEXHOJIOTHAX, cdepax
DKOHOMHUKU;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IICHHOCTEN POCCUHUCKOro Hapo1a, CPOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTWKEHUM HAyKd W JCATEIbHOCTBI) YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/Ia B TOCTPOCHHE yCTOMUHUBOT O OYAYIIIETO;

4) 3¢TeTHYECKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIHOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyX A1eHUH, BOCOPUUMYUBOCTh
K MaTEMaTUYECKUM aCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMCHATh MaTeMaTHUYECKUE 3HaHUS B
MHTEpEcax 3JJ0POBOT0 U 0€30MaCHOr0 00pa3a >KMU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OpPOBBIO (30POBOE€ IMUTAHUE, COATAHCUPOBAHHBINA PEXUM 3aHITHI U
OT/IbIXa, pEryJisipHas PU3NUecKas akTUBHOCTD ), PU3NMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOM NEATENBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

FOTOBHOCTh K TpPYJy, OCO3HAHHE IIEHHOCTU TPYJOIIOOUs, HHTEpEC K
pa3auuHbiM  chepaM  MpodEeCCUOHAILHON  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymielt mnpodeccun U PpeaTM30BBIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTh K  MareMaTH4ecKoMy OOpa3oBaHHIO U



caMO0OOpa30BaHUIO Ha TPOTSHKEHWHW BCEW JKU3HU, TOTOBHOCTh K AaKTHBHOMY
y‘—IaCTI/IIO B peIJ_IeHI/II/I Hp AKTUYCCKHUX 3aa4 MaTEMaTu4d eCKOﬁ Hanp ABJICHHOCTH,

7) 3K0JI0THY€eCKOT0 BOCTIMTAHUS:

C(hopMUPOBAHHOCTh JKOJOTUYECKOW KyJIbTYphl, TOHUMAHWE BIUSHUS
COILUATHLHO-D)KOHOMHYECKHUX ITPOIIECCOB HA COCTOSIHHUE MMPUPOTHON U COTHMATbLHO U
Cpebl, 0CO3HaHUE TTI00ATbHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIEM, OpUCHTAITH ST
Ha TPUMCEHEHHE MaTeMaTHYECKUX 3HAHWW JUIA pelieHdus 3adad B 00JlacTv
OKpYXKalollel cpefpl, IJIaHUPOBAHUE ITOCTYNKOB M OILIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUAN IJISI OKPYKAKOIIEH CPEIIbI;

8) HeHHOCTH HAYYHOT O MO3HAHMSA:

c(hopMUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BHTHSI HAayKM W  OOMNICCTBEHHOW TMPAKTHKH, ITOHUMAaHHE
MaTeMaTHYeCKOM HayKM Kak cdepbl YeIOBEUECKOW AEATENbHOCTH, JTAllOB €€
pPa3BUTHSI W 3HAYUMOCTH JJISI pPa3BUTHS IMBWIM3ALMM, OBJIAJEHUE S3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOW KyJbTypOW Kak CpEICTBOM TMO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCJIEA0BATEILCKYIO AEATEILHOCTD
WHJIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA

ba3zoBbie1ornyeckue 1ecTBUA:

BBIABIIAITE U XapaKTEPU30BaThb CYLICCTBEHHBIC NMPU3HAKM MaTEMaTH4YECKUX
OOBEKTOB, TMOHATUI, OTHOUIEHUH MEXAY NOHATUAMH, (POpMyIHPOBATH
onpezeNeHns MOHITUH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIlacCUPHUKAIINY,
OCHOBaHUSA JJI1 0000IIEHHS U CPAaBHEHMSI, KPUTEPHU ITPOBOAMUMOT0 aHAJIN34;

BOCIIPUHUMATh,  (HOPMYIUpPOBaTh M  NPEe0OpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENBHBIE U OTPULATEIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIME, YCIOBHBIE;

BBISBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOPEY U
B (pakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKACHUSX, Mpeljiararb KpUTCpUU JJIS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOP EUHI;

JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIAYKTUBHBIX WU
VHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3aKIOUEHUI 10 aHAJIIOTUH;

IIPOBOJIUTH CAMOCTOSTEIBHO JOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHU I
(mpsAMBIE U OT IPOTUBHOTO), BEICTPAUBaTh apTyMEHTALUIO, IPUBOJUTH IPUME PbI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHS U BBIBOBI;

BbIOMpaTh crnoco0 pemeHuss y4eOHOW 3aaauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIIEHMs, BBIOMpPATh HaumOoJiee MOAXOASUMA ¢ y4€ToM
CaMOCTOSITENbHO BbIJIEJICHHBIX KDUTEPUEB).

ba3zoBrble ncciienoBaresibCKue 1eHCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENLCKUI HMHCTPYMEHT IMO3HAHUS,
dbopmynupoBarb  BOMPOCHI,  (UKCUPYIOIIME NPOTUBOpPEUYUE, MPOOJeMy,
yCTaHABJIMBAaTh MCKOMOE W JIaHHOE, (DOPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO [TO3HIINI0, MHEHHE;

MPOBOJIUTH CAMOCTOSTENILHO CIIAHUPOBAHHBIN YKCIIEPUMEHT, HCCJICI0 BAHHE
10 YCTAaHOBJICHUIO 0COOCHHOCTEN MaTeMaTHYECKOr0 00bEKTa, SIBJIICHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy 00hEKTaMU, SIBJICHUSIMU, ITPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIMPOBAaTh 000OIIEHNS W BBIBOABLI IO pe3yjbTaTam
NpOBEACHHOTO  HAOIOJAEHUsS, MCCIENOBaHUs, OILIEHUBAaTh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YIIbTaTOB, BBIBOJOB U 000 OIICHHI;

MPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh
MPEATOJI0KEHNS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c ungopmaumeii:

BBISBJIATH JACPUIMTH MHDOPMAIUH, JAaHHBIX, HECOOXOAUMBIX JJI1 OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a/1a4H;

BBIOMPATh HHPOPMAIIUIO U3 HICTOUYHUKOB PA3JIMYHBIX TUTIOB, aHATU3UPOBATH,
CHUCTEMaTH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMYHBIX BHUIOB H
(bopM IpeCTaBICHUS;

CTPYKTYpHpOBaTh WHGOPMAINIO, MPEACTABIITh €€ B PasJIMYHBIX Gopmax,
WITIOCTPUPOBATh Tpauueck;

OIICHUBATh HaAEKHOCTD uHbOpMaIIH 1o CaMOCTOSITEIbHO
c(hopMyIUPOBAHHBIM KPUTEPHUSM.

KoMMmyHMKaTHBHBIE YHHMBepPCaJbHbIE YUeOHbIE J1eiCTBUSA

OOmenue:

BOCHPUHUMATH U OPMYITUPOBATH CYK/ICHUS B COOTBETCTBUU C YCIOBUAMHU U
HENIsIMH  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W IIMCBbMCHHBIX TCKCTAaX, AaBaTb ITIOSACHCHHIA IIO XOI[y pGH_IeHI/Iﬂ 3agadu,
KOMMEHTHUPOBATH [OJYYEHHBIN PE3YJIbTAT;

B XOJI¢ 00CYXXJEHHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJeMbl, pelraeMoN 3a7avM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha TIOMCK
pelIeHus, COIIOCTaB/IAITE CBOU CYXICHUS C CYXICHUSIMHU IPYIUX YYaCTHUKOB
Irajgora, OOHApPYKUBaTh Pa3IMuME W CXOJCTBO TO3WIIMMI, B KOPPEKTHOU dopme
bopMyIMpOBaTh pa3HOTJIACHS, CBOU BO3PAKCHHS;

Hpe,Z[CTaBJIHTB pe3YJ'IBTaTBI peH_IeHI/IH 3aJadu, BKCI'IepI/IMeHTa, HUCCJIEa0BaHMs,
MPOEKTa, CaMOCTOSITEIILHO BBIOMpATh (opmaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3CHTAINHA U 0COOCHHOCTEH ay TUTOPHH.

PeryasiTuBHbIC yHUBEPCAJIbHBbIE YUeOHbIE 1€ UCTBUS
Camoopranmszanus:



COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 3a1a41, BHIOUpaTh CIOCO0 pelIeHus ¢
y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU C Y4ETOM HOBOM HH(DOpMAaInu.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIA HHTEJLJIEKT:

BJIQJICTh ~ HaBBIKAMH  IIO3HABATEIIbHOW  pediaekcur KaKk  OCO3HaHMS
COBEPIIAEMBIX AEHCTBUI U MBICIUTENbHBIX IPOLECCOB, UX PE3YJIbTATOB, BIAJETh
criocobamMu CcaMOIIPOBEPKH, CaMOKOHTPOJIA TpoIllecca M pe3yibTara perieHUs
MaTeMaTU4YeCKOM 3aa4u;

MPEABUJIETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh MPH PEIICHUU 33/1a4H,
BHOCHTbB KOPPEKTHBBI B JICITEILHOCTh HA OCHOBE HOBBIX 00CTOATENILCTB, JaHHBIX,
HalEHHBIX OMMOOK, BRISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yJbTaTa [IEJIN U YCIOBUSIM, 00BSCHITH P UUHHbI
TOCTHKEHHS UM HEAOCTH)KEHUS PE3YNbTaTOB JAESTEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eITEJIbHOCTD:

MMOHMMATh M MCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAWBHUIYAIbHOMN
paboThl TpH pEmieHHH Y4eOHBIX 3a7ad, MPUHAMATh I€b COBMECTHOM
NeSTEIbHOCTH, TUTAHUPOBATh OPTAHU3AIMIO COBMECTHOM pabOTHI, pacTpenesiTh
BUIBI PabOT, JOTOBApHWBATHCS, OOCYXIaTh MpPOIECC M pe3yiabTar paboThl,
000011aTh MHEHHUS HECKOILKUX JIFOJIEH;

y4acTBOBaTh B IPyMmoBhIX (opMax paboThl (0OCyX)aeHMs, 0OMEH MHEHHH,
«MO3TOBBI€ IITYpMBI» W HWHBIC), BBHITIOJHATh CBOIO YacTh pabOThl U
KOOPAVWHHUPOBATH CBOW JICMCTBUS C JPYTMMHM YJICHAMH KOMAaHJIbI, OLICHWBAaTh
KauyeCcTBO CBOEr0 BKJIAAa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CHPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOy4darommiics HayYuTCs:

CBOOOJHO OIEpPUPOBATH MOHATHAMU: Ipad, MIocKuil rpad, CBI3HBIN rpad,
nyTe B Tpade, 1enb, LUK, AEPEBO, CTENEHb BEPUIMHBI, JAEPEBO CIIy4yallHOTO
DKCIIEPUMEHTA;

CBOOOJTHO ONEPHUPOBATh MOHATUAMM: CIyHalHBIA HKCIIEPUMEHT (OIIBIT),
ClIy4aiiHO€ COOBITHE, PJIEMEHTAPHOE CIIy4aiiHOE COOBITHE (PJIEMEHTAPHBIN UCXO/)
CIy4ailHOTO  OMbITAa, HAXOJHWTh BEPOSITHOCTH COOBITM B  ONBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh U (POPMYJIMPOBATH COOBITHA: IEpECEUEHUE, OObETUHEHUE TAHHBIX
COOBITHIA, COOBITHE, NPOTUBOMOJIOKHOE JAaHHOMY, HUCHOJB30BaTh JAHArpaMMbI
Diinepa, KOOPAMHATHYIO MPSMYIO JJIs1 PEILEeHUs 3aa4, MoJab30BaTbcsi (OopMyIoit
CJIOKEHUS BEPOSTHOCTEH /1151 BEPOSITHOCTEN IBYX M TPEX CIIy4alHbIX COOBITUH;



ONIEpUPOBATH  NOHATUSIMHU:  YCIOBHAas1  BEPOATHOCTb,  YMHOXCHHE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIIy4aillHOrO HSKCIIEPUMEHTA,
HaXOJUTh BEPOSTHOCTH COOBITHI C TIOMOINBIO TMpaBUia YMHOXEHUS, JepeBa
CJIy4ailHOTO OTIbITa, MCIO0JIb30BaTh (POPMYIy MOJHON BEPOATHOCTH, (POpMyIy
balieca mpu perieHuu 3a1a4, onpeaeisaTh HE3aBUCUMOCTh COOBITHI 110 popMyIie u
10 OPraHU3aLMK CIIy4alHOTO YKCIIEPUMEHTA;

NPUMEHATh M3YUYECHHbIE KOMOWMHATOpHBIE (QOPMYJBI ISl TEPEUUCIICHUS
3JIEMEHTOB MHOJKECTB, 3JIEMEHTapHBIX COOBITUN CIy4allHOTO OIBbITA, PELCHHUs
3a/1a4 110 TEOPUU BEPOSATHOCTEM;

CBOOOJHO ONEpHPOBATh TMOHATHSIMU: OWHAPHBIM CIOy4alHBIA  OIBIT
(McTibITaHME), yCIeX U HeyAaya, He3aBUCHMBbIE HCHBITAHUs, CEpUsl HCTBITAaHWUM,
HAaXOJIUTh BEPOSATHOCTH COOBITUH: B CEPUM HCHIBITAHWNA 10 MEPBOTO ycrexa, B
CepUY WCTBITAaHWK bepHyIM, B OMBITE, CBA3aHHOM CO CJIy4allHBIM BEIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEPUPOBATh MOHATUSMM: ClydailHas BEJIMYMHA, PACIPENEICHNE
BEPOSITHOCTEH, auarpamMma pacupeeneHusi, OuHapHas ciydaiiHas BeJIMYHHA,
reoMeTpuYecKoe, OMHOMUAIILHOE pacIipeieieHue.

K koniy 11 kjacca 00ydarmmicss HayduTCs:

ONIEPUPOBATH IOHATUSIMHU: COBMECTHOE PACHPENEICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIIOJIb30BaTh TaOJIHUIly COBMECTHOTO paclpeeleH sl ABYX CIydaiHbIX
BEIIMYMH [UIA BBIJCICHUS PACIpPEACICHUsS KaXIOW BEIUYMHBI, ONPEIEICHUSA
HE3aBUCHUMOCTH CJIy4alHbIX BEJINYNH;

CBOOO/THO ONIEPUPOBATH MOHATUEM MATEMATUUYECKOTO OKUJaHUS CIydalHO U
BEIIMYUHBI (pacpeeneHus1), IPUMEHATh CBOMCTBA MAaTEMaTHUYECKOTO OXKUAAHMS
IPpU PEIICHUH 33]a4, BBIYUCIATh MATEMAaTHUECKOE OXKUAaHHNE OMHOMHUAIBHOTO U
r€OMETPUYECKOTO paCIIpEAECIICHUN;

CBOOOJIHO OINEPUPOBATh MOHATHAMU: JUCIIEPCHUSA, CTAHAAPTHOE OTKIIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOWCTBA JUCIIEPCUM CIy4alHON BEIMYUHBI
(pacmipenenenusl) Ipu PELICHUU 3a/1ad, BBIYUCIATh AUCIEPCUIO U CTAHAAPTHOE
OTKJIOHEHUE T€OMETPUUECKOT0 1 ONHOMUAIbHOTO PaCIIpEACIICHUI;

BBIYHUCJISITH BHIOOPOYHBIE XapaKTEPUCTHKH 110 JaHHOW BEIOOPKE U OI[€HUBATh
XapaKkTEPUCTUKU TEHEPAIbHOW COBOKYNHOCTH [JI@HHBIX 10 BBIOOPOYHBIM
xapakrtepuctukaM. OUEeHUBaTh BEPOATHOCTU COOBITHI U MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKHUE TMIIOTE3bI, OJIb3YSACHh U3yUYEHHBIMU PACTIPENCIICHUSMU.



TEMATHYECKOE INTAHUPOBAHHME
10 KUJIACC

Ne
n/u

HanmeHoBaHue pa3iesioB U
TeMIIPOrpaMMBbl

KoanyecrBouacoB

Bcero

KoHTposibHbIE padoThI

IIpakTnuyeckue padoThI

DJIeKTPOHHBIE

(mud poBbie)
o0pa3oBaTe/IbHbIEPeCypPChI

DyeMeHThITeOpuuTrpadon

Cny4ailHbl€ ONBITHI, CITydaiiHbIE
COOBITHS U BEPOSTHOCTHU

COOBITUI

Omnepanuu HaJ MHOXKECTBAMU U
coObrTrsiMH. COXEHUE U
YMHOKEHHUE BEPOATHOCTEH.
YcnoBHas BEPOATHOCTD.
HeszaBucumbiecoObITHS

DJ1eMEHTHIKOMOMHATOPU KU

Cepun nocneaoBaTeIbHBIX
ucnpiTanui. McnpiTanus
bepuymu. CioyyaiiHblil BBIOOD
13 KOHEYHOU COBOKYITHOCTH

6

CrnydaliHbIeBEIMYMHBI U
pacrpeneseHus

14

OBIIEE KOJIMYECTBO YACOB IIO
[NPOTPAMME

34




11 KUIACC

Ne
n/
1

HanmeHnoBaHue pa3ieioB u
TeMIPOrpaMMblI

KoaunyecTrBoyacoB

Bcer
0

KonrtposbHbiepaboT
bl

IIpakTuyeckuepadoT
bl

DJIeKTPOHHBbIE
(uudpoBbIE)
o0pa3oBaTeJbHbIEepecypc
bl

3aK0HOOIBIIM XY CEIT

DJ1eMEHThIMATEMaTUYECKOM CTATUCTUK
u

HenpepriBHBIE ClTydaiiHbIe BEITUYUHBI
(pactipeneneHus ), MOKa3aTeNbHOE U
HOpPMAIILHOE pacIpeaesiCHuUs

Pacnpenenenuellyaccona

CBH3BMC)I(,HyCJIy‘IaI>’IHBIMI/IBCHI/I‘II/IHaMI/I

O000mEenne u
CHUCTEMAaTU3AlUSI3HAHN I

11

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34







IHHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
Ne KonuuecrBouacos
Jarau3 DJieKTpoHHbIe LU} poBBbIE0OPa30B
n | Temaypoka Be KoHTpoJbHbI IIpakTH4eckn y P op P
yeHHust aTeJIbHBIE peCcypChI
/ ero | epadoTsl epadoThl
n
| I'pad, cBs3HBIM rpad, npeacTaBiIeHne |
3aJ1a4¥ C TOMOIIBI0 Tpada
) CreneHb (BaJICHTHOCTb) BEPILMHBI. |
[Tyts B rpade. llenu u MUKIBI
3 I'padpr Ha mockocTu. [depero ]

CIIy4alilHOTO HKCIIEPUMEHTA

CiryualiHble SKCITEPUMEHTHI (OTIBITHI)
4 U CIly4aifHbIE COOBITHSL. 1
DneMeHTapHbBIECOOBITHS (MCXOIbI)

BepositHOCTB citydaifHOTO COOBITHS.
BepositHocTr coOBITHI B OIIBITAX €

5 1
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH
BepositHOCTH CitydalilHOTO COOBITHS.

6 BepositTHOCTH COOBITHI B OIBITaX C 1

PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHA

[lepeceuenue, oObeIMHEHHE
7 MHOKECTB M COOBITHI, 1
HpOTI/IBOHOHO)KHBIC COGI)ITI/ISI.




DopMyIIaCI0KEHUABEPOSITHOCTEN

YcnoBHas BCPOATHOCTD. YMHOXEHHE

JIIN

8 BeposiTHocTer. Dopmyria yciIo0BHOM
BEPOSITHOCTH
YcnoBHas BEPOATHOCTh. Y MHOKEHUE

9 BeposiTHOCTEH. Dopmyra yCIoBHOM
BEPOSITHOCTH

10 D opMynanoIHONBEPOSATHOCTH

1 dopwmynabaiieca.
HeszaBucumpiecoObITHS
Komb6uHnaropHoe npaBuio

12 | ymuoxenus. IlepecranoBku n
(hakropua
HucnocoueraHuu.

13
Tpeyroapaukl [ackans

14 ®opmynabunomaHbroTOHA
KonTponbHas padora Nel: "T'pader,

15 BEPOSTHOCTH, MHOYKECTBA, 19.12
KOMOMHaTopuka"
buHapHbIi ciTydaliHBIN OIBIT
(ucnbITaHKE), yCIIEX U HeyAaya.

16 | He3aBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUM 10 TEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH J10
IIEPBOTO ycrexa

18 CepusiHe3aBUCHMBIXUCTIBITAHUbEepHY




19

CayuaiiHblif BBIOOp M3 KOHEUHOH
COBOKYITHOCTH

20

[pakrrueckas paboTa ¢
HCII0JIb30BAHMEM 3JICKTPOHHBIX
TabJIM I

21

CiyyaiiHasi BeIMYMHA.
Pacnipenienenue BEpOSTHOCTEN.
Jlnarpamma pacrpeaeieHus

22

Omnepanun Hax ci1ydaliHBIMU
BenuunHaMu. [ Ipumepsl
pacnpeneneHuu.
bunapnascnydaliHasBeInunHa

23

['eomeTpuueckoepacpeieieHue.
buHOMManbHOEpacpeneeHme

24

MaremaTnueckoe 0KUAAHUE
cilydaiiHOM Benn4rHbl. COBMECTHOE
pacpelesIeHUE IBYX CIIy4alHBIX
BEJIIMYUH

25

He3aBucumpble cirydaliHbIE BEIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO
OKHJaHUS.
MaremMaTH4ecKoe0 1 1aHneOnHAPHOM
CITYy4ailHOWBEJIIMYHHbI

26

MaremMaTuueckoe OKUJaHue
FeOMeTpI/I‘-IeCKOFO nu 6I/IHOMI/IaJII)HOFO
pacupeneneHuin

27

Hucnepcus u
CTaH/IaPTHOEOTKIOHEHUE




28

Jucnepcusi OMHapHOM ciydaiiHOM
BenuuuHbl. CBOMCTBA qUCTIEpCUH

29

Marematnyeckoe OXHJJaHHuEC
IMPOU3BCACHUA U TUCIICPCUS CYMMbI
HE3aBHCHUMBIX CJ'Iy‘-Iaf/'IHBIX BCIIMYHUH

30

[Ipakrtuueckas pabota c
MCIIOJIb30BaHUEM JICKTPOHHBIX
TabJIM I

31

Jucnepcusi OMHOMUATBHOTO
pacnpenenenus. [Ipakrnueckas
paboTa ¢ UCIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIHI]

32

O0001EeHne u
cUCTEeMaTHU3alUsI3HAHUNA

33

KonTponbHas pabota Ne2:
"Ucnpitanus bepaynnu. CinydaiiHbie
BEJIMYMHBI U pacnpeaeieHus "

34

O0001IEeHE U
cUCTeEMaTU3allisI3HaHu I

OBIIEE KOJIMYECTBO YACOB IIO
[NIPOTPAMME

34




11 KUIACC

Ne

~

Temaypoka

KoauuecTBouacoB

Bce
ro

KonTpoJsibHbIE
padoThI

IIpakTnyeckue
padoThI

Jarausy
YyeHHus

DJIeKTPOHHBbIe () POBbIe00pPa30Ba
TeJIbHbIEpeCypChl

Hepasencto YeOrnImera.
Teopema YeObimeBa. Teopema
Bepuymu. 3akoHOOIBIMXYHCEN

HepasencrBo YeOnliena.
Teopema YebObieBa. Teopema
bepnymin. 3akoHOOIBIMXYHCEN

HepasenctBo YeOrbiinena.
Teopema YebOnimeBa. Teopema
bepnynnu. 3akoHO0IBIIM XY CEN

Bri6opounslitmeTotMCcCIIeIOBaHA

(v

u

[IpakTtuueckas padota c
M CIIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOIUIL

['enepanbHast COBOKYTHOCTb U
ciy4aifHas BRIOOpKa.
3HAKOMCTBO C BBIOOPOUHBIMU
xapakrepuctukamu. O1eHka
CPEIHEro U IUCIEPCUn
reHepajbHOM COBOKYITHOCTH C
TTOMOIIIHIO BEIOOPOYHBIX
XapaKTepUCTHK




I'enepanbHas COBOKYITHOCTh U
ciy4aifHasi BbIOOpKa.
3HAKOMCTBO C BBIOOPOYHBIMH
xapakrepuctukamu. OneHka
CPEIIHETO U JUCIIePCUU
reHepaIbHOM COBOKYITHOCTH C
MTOMOIIIBI0 BEIOOPOYHBIX
XapaKTepUCTUK

OueHunBaHuE BEPOATHOCTEN
COOBITHI TTO BBIOOpPKE

Crarucruueckas TuIoTesa.
[IpoBepka mpocTEHIIMX TUITOTES
C IOMOIIBIO CBOMCTB U3Y4EHHBIX
pacrpeneneHuin

10

Crarucruueckas TUIoTesa.
IIpoBepka mpoCTENIIMX TUITOTES
C IIOMOIIBIO CBOMCTB U3y4EHHBIX
pacnpeneneHuin

11

[pakTtuyeckas paborta ¢
HCITOJTH30BAHUEM DJICKTPOHHBIX
TaOJIULL

12

IIpuMmeps! HenpepbIBHBIX
CIIydalHBIX BeJIMYUH. DyHKIUSA
IJIOTHOCTH BEPOSITHOCTH

13

PaBHOMEpHOE pacnipeencHue.
IIpumepsl 3a1a4, NPUBOAALIMX K
IMOKa3aTCJIbHOMY H K
HOPMaJIbHOMY pacIpeieIeHUsIM

14

OyHKUHSA TTIOTHOCTH




BEPOSTHOCTH MOKA3aTEIILHOTO
pacropezeneHus

15

@OyHKIHS IIIOTHOCTH
BCPOATHOCTH HOPMAJILHOI'O
pacopezeneHus

16

[TocnenoBaTenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coObrTuii. [lpumep 3amgaun,
MPUBOJAIICH K PACIPEICTECHHIO
Ilyaccona

17

[IpakTtuueckas padota c
M CIIOJIb30BAaHMEM JICKTPOHHBIX
TabIuUIL

18

KoBapuanus aByx ciaydaitHbIX
BemmunH. Koaddurment
KOPPEISIIAH

19

CoBMecCTHBICHAOIIOICHUSIIBYXBE
JINYNAH

20

Br16opounbiitkodGphuiiuneHTKopp
[S2)8:1005051

21

Paznmuune mexay muHENHON
CBSI3bI0 U IPUYUHHO-
CJIECTBEHHOM CBS3BIO

22

JInnelinasgperpeccus

23

[Ipakruueckas pabota c
M CIIOJIb30BaHMEM 3JICKTPOHHBIX
TaOJINLL

24

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX C




IIOMOIIBIO T8.6J'II/ILI " Juarpamm,
OIIMCaTCIbHAas CTaTUCTHUKA

25

OnBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMHU

26

Borunciienue BeposSTHOCTEM
COOBITHH C TIPUMEHEHUEM

opmyst

27

Brruncnenue BeposarHocTen
COOBITUH C MPUMEHEHUEM
rpadMYecKuX METOIOB:
KOOpJMHATHAS TIpsiMasi, IePeBO,
nuarpamma Jidiepa

28

CiyyaliHbICBEIUYNHBI U
pacmpeneneHus

29

MaremMaTH4eCcKOE0KU JaHUECTYY
alTHOUBEIINYNHEI

30

MaTreMaTHyecKOeO U JaHUECITY
allHOWBEITNYNHEI

31

KontponbsHas pabora:
"BeposATHOCTh M cTaTHCTUKA"

30.04

32

Brruncienue BeposiTHOCTEH
COOBITHI C MPUMEHECHUEM
dopmyn ¥ rpadUUECKUX METOIOB

33

Borunciienue BeposTHOCTEM
COOBITHH C MPUMEHEHUEM
dopmyn U rpauuecKuX METOAOB

34

CrnyuaiiHble BETUYUHBI U
pacnpeneseHus..




MaremaTuueckoe 0XXKHAAHUE
CIy4ailHOW BEJIMYHMHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

34







IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3syJbrara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOCHUSI
OCHOBHO# 00pa30BaTeJJIbHOH NMPOrPaAMMBbI CpPeHEro
0o01ero oopasoBaHust

TCOpHHBepOHTHOCTCfI 1 CTaTUCTHKaA

6.1

Yuratek u CTPOUTD Ta6J'II/II_[BI " axarpaMmabl

6.2

OmnepupoBaTh MOHATUAMHU: CpelHEe apu(METHUYECKOe,
MeauaHa, HauOosblliee, HaWMEHbBIEE 3HAYCHHE, pa3Max
MAacCUBa YHCIOBBIX JAHHBIX

6.3

OnepupoBaTh IMOHATHSAMHU: CIY4alWHBIM  DKCIEPUMEHT
(ombIT) W ciydaiiHOe COOBITHE, DJIEMEHTAPHOE COOBITHE
(3meMeHTapHBIM MCXOZ) CIy4alHOrO ONBITAa; HAXOIUTh
BEPOSITHOCTH B OIIBITAX C PABHOBO3MOXKHBIMH CIIydallHBIMH
COOBITUSIMM, HAaxOIUTh M CpPaBHUBAThb BEPOSTHOCTU
COOBITUH B U3YYEHHBIX CIy4aiHBIX 3KCIIEPUMEHTaX

6.4

Haxomute u ¢opmMynupoBath COOBITHSA: IEpeceueHue H
o0benHEHNE TAHHBIX COOBITHH, COOBITHE,
IPOTHBOMOJIOXKHOE JTAHHOMY COOBITHIO; IIOJIB30BATHCS
auarpamMmmaMu - Jiinepa u QopMynoil  clioskeHus
BEPOSATHOCTEH MPHU pEeLIeHUH 3a]1a4

6.5

OnepupoBaTh  NOHATUSIMH:  YCJIOBHAs  BEpPOSTHOCTD,
HE3aBHCHUMBIE  COOBITHS; HAXOJUTh BEPOATHOCTU C
MOMOIIBI0 MpaBUJia YMHOXKEHHUs, C IOMOLIBIO JepeBa
CIIy4allHOTO OIbITA

6.6

[IpuMeHsSITh KOMOMHATOPHOE IPaBUJIO YMHOXKEHHS IpU

pelIeHUH 3a/1a4

6.7

OnepupoBaTb NOHATUSIMU: MCHBITAHUE, HE3aBUCUMBIE
UCIIBITAHUS, CEpUsl UCHBITAHWHM, YCIEeX W Heyxaya,
HaxOJIUTh BEPOSATHOCTU COOBITHI B CEpUU HE3aBHUCHUMBIX
UCIIBITAHUM JI0 TIEPBOIO YyCII€Xa, HAXOAHUTh BEPOSTHOCTH
cOOBITHH B cepuu ucnibITaHUi bepHymm

6.8

OnepupoBaTh  MOHATUSAMH:  cllydailHas  BEIUYHUHA,
pacnpezeneHne BEpOSITHOCTEN, TnarpaMMa paclpeieieHus

11 KJIACC

Koamnposepsiemorope3yasTaTa

HpOBepﬂeMble NpeIAMETHBIC PE3YJIbTAaThl 0CBOCHUSA




OCHOBHOM 00pa3oBaTeJIbHON NMPOrpaMMbl CpeIHero
o0uero odpazoBanust

5 TeopusiBEpOATHOCTEN M CTAaTUCTUKA
51 CpaBHHBATH BEPOSATHOCTH  3HAYECHUU CIIydallHOU
' BEJIMYMHBIINO PACHIPENEICHUIO WU C IOMOILBIO IUarpaMm
OnepupoBaTh MOHATHEM MaT€MaTHYECKOTO OXHUIAAHUS,
OPUBOJUTH  INPUMEPHl  TOro, Kak  MPUMEHSETCA
5.2 MaTeMAaTUUYECKOE  OXHUIAHME  CIy4alHOM  BEIWYMHBI,
HaxOIUTh MAaTEMaTH4EeCKOE OXUJAaHUE TI0 JaHHOMY
pacIpeneneHuIo
5.3 NmeTs npencraBieHne 0 3aKOHE OOJBIIMX YUCET
54 HmeTs npeacraBieHne 0 HOPMaIbHOM paclpeaeieHNI




IMPOBEPAEMBIE QJIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMbIiidIe MeHTCO/IE PKAHMS

TeOpHHBepOHTHOCTCﬁ U CTaTUCTHKaA

6.1

[IpencraBnenne JaHHBIX ¢ MOMOIIBIO Tabnu u quarpamm. Cpennee apudmernyeckoe,
MenuaHa, HauOoJblllee U HaWMEHBINee 3HAYCHHUs, pa3Max, TUCIEPCUs U CTaHIApTHOE
OTKJIOHCHHE YMCIIOBBIX HA0OPOB

6.2

CityqaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIeMEHTapHbIe COOBITHS
(ucxompl). BeposSTHOCTH CoydalfHOTO COOBITHSA. BIIM30CTh YACTOTHIM BEPOSTHOCTHU
coObITui. CrydaliHble ONBITHI C PaBHOBO3MOXXKHBIMHM 3J€MEHTapHBIMHU COOBITHUSMH.
BeposTHOCTHCOOBITHH B ONBITAXCPaBHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMU

6.3

Onepauuu HaJx COOBITHSMH: IepecedeHHue, OOBbEJUHEHHE, IPOTUBOIOJIOKHBIE
coObITus. [Ilnarpammeiditnepa. @opmMyrnacioKeHUsIBEPOSTHOCTEN

6.4

VcnoBHass  BEpOSTHOCTb. YMHOXKEHME  BEpOSTHOCTEH. [lepeBO  cirydailHOTO
skcriepuMenTa. @opmynamnosHoWBeposITHOCTH. He3aBUCHMBIECOOBITH ST

6.5

KomOunatopnoe mnpaBuio ymHoxeHus. IlepecranoBku u  ¢akropuan. Ywucino
coyeranuit. TpeyrosnpHuk Ilackans. @opmyna 6uHoma HetoToHa

6.6

bunapHblii ciydaliHbI ONBIT (MCHBITAHHE), yclex M Heynada. HesaBucumble
ucnbiTanusa.  Cepuss ~ HE3aBUCHMBIX ~ HCIOBITAHUW 10  IEpPBOIO  yclexa.
CepusiHe3aBUCUMBIXHCTIBITAaHU M bepHyIn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTed. [lnarpamma pacmpenencHus.
[TpumepsipacnpenesieHnii, B TOMUU CIEreOMeTpHUIEeCKOe ONHOMUATIBHOE

11 KJIACC

Kon

IIpoBepsieMbliidjieMe HTCO/IE PAKAHUS

TeOpHﬂBepOHTHOCTeﬁ Hn CTaTHUCTHKA

5.1

UucnoBele XapaKTEPUCTUKU CIydalHbIX BEIWYMH: MAaTeMaTH4ECKOE OXKUIAHUE,
AUCIIEPCHUA U CTaHJAPTHOE OTKIIOHCHUC. HpI/IMepI)I MNPpUMCHCHUA MaTEMAaTUYCCKOT'O
OXuaaHusa, B TOM 4YHCIIC B 3aaadax H3 HOBCCI[HGBHOI;'I JKU3HA. MareMaTndeckoe
oXuaaHue OMHapHOM ciydailHOM BenMYMHBI. MaremMaThueckoe OKUIAHHWE CYMMBI
CIlydaliHbIX BEIMYMH. MaTeMaTH4eCKOCOKUAAHUE U AUCIEPCUSITEOMETPUUYECKOTO U
OMHOMHUANILHOTOpAaCIpeesICH UM

5.2

3akoH OOJNBIIMX 4YHCET W €ro pojib B Hayke, NPUpPOIEe U  OOIIECTRBE.
Bei6opounbliimeToIucce[0BaHu it

53

[Ipumepsl  HENpEepBIBHBIX  CIy4alHbIX BeandnH. [loHATHE O  IUIOTHOCTH
pacnpeneneHus. 3anauu, IpUBOAALME K HOpMaldbHOMYypacnpeneneHuto. Ilonsarue o




HOpPMaJIbHOMpACIIpeIeIICHU N




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOMN
IMMPOT'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUS

Koanposepsiemororpe0oBanmust

IIpoBepsiemble TpeOOBaHNS K MpeIMe THBIM
pe3yJibTaTaM O0CBOEHHUsI OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMbl cpejHero o01ero oopa3oBaHus

Branenne MeTomamMu  JI0OKa3aTENbCTB,  AITOPUTMAMH
pelieHusl 3a1a4; yMeHue (GOpMyIHpoOBaTh U ONMEPUPOBATH
MOHATHUSMU: OTIpeieNIeHre, aKCHoMa, TeopeMa, CIe/ICTBHE,
CBOfICTBO, MMpHU3HaK, AO0Ka3aTCIbCTBO, PaBHOCUJIBHBIC
(GOpMYITUPOBKY; MPUMEHATh UX; YMEHHE (GOPMYIHPOBATH
o0paTHOE U MPOTUBOIOJIOKHOE YTBEPKICHUE, TPUBOAUTD
IIPUMEPEI U KOHTPIPHUMEPBI, HCIOJIB30BATH METOL
MaTeMaTHYECKON WHIYKIHH; TPOBOAUTH JOKA3aTeIbHbBIE
pacCykIeHHs ~TpU  pCEIICHHHW  3aj1ad, OICHUBATh
JIOTMYECKYI0  MPAaBWJIBHOCTh  PACCYXKACHHI;  yMEHUE
OIepupoBaThb MOHATHAMHU. MHOXCECTBO, ITOJIMHOXKECTBO,
omepanuu HaJ MHOXECTBAMH; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JUisl ONUCaHHS
PCAIBHBIX IMTPOLICCCOB U SIBJIEHUN U Ipu pCIICHW U 3aJia4, B
TOM 4YHCIIE W3 JPYIrdX Y4eOHBIX MPEIMETOB; YMCHHE
OTIepUpPOBaATh MOHATUSAMU: Tpad, CBS3HBIA Tpad, IepeBo,
UK, Tpad Ha TUIOCKOCTH; YMEHUE 331aBaTh U OMHCHIBATh
rpadpl pa3TMYHBIMU CIOCO0AaMHU; HCIIOJIB30BaTh Tpadbl

IIpyu pCUICHUHA 3aaa4

YMeHHnE OIICpUPOBATH MOHATHUAMU. HATypaJJlbHOC 4YHUCIIO,
[eJIOE YKCIIO, CTENEHb C IIeNIbIM IOKa3aTeieM, KOPCHb
HaTypaJIBHOI\/JI CTCIICHU, CTCIICHb C paluOHaAJIbHBIM
MoKa3aresieM, CTeleHb ¢ JACHCTBUTEIBHBIM IMOKa3aTesieM,
jgorapudM  YmWclla, CUHYC, KOCHHYC W  TaHTEHC
IPOU3BOJIBHOI'O qucia, OCTAaTOK 1o MOAYJIHO,
pallMOHAbHOE  YHUCIO,  UPPAMOHAIBHOE  YHUCIIO,
MHOJKECTBA  HATYpaJbHBIX, IENbIX, pAIHOHAIBHBIX,

JIENCTBUTEIBHBIX YUCCJI; YMCHHUC HMCIIOJIB30BATh IIPU3HAKU




JIEIIMMOCTH, HauMEHBIIN A oomit NEJIUTEN, U
HauMeHblllee oOIiee KpaTHoe, anroputMm EBxmmaa mnpu
pelleHuH  3a7a4;  3HAKOMCTBO  C  Pa3iIUYHBIMH
MO3ULIMOHHBIMA ~ CUCTEMaMHM  CYMCIICHHUS;  YMEHHE
BBITIOJIHATh BBIYUCICHHE 3HAYEHHN W MpeoOpa3oBaHUs
BBIDOKEHUH €O  CTENeHsMH W JiorapudmMamu,
npeodpa3oBaHusl JIPOOHO-PALlMOHAIBHBIX BbIPAXKEHUIH;
yYMEHHUE OINEpPUPOBATh MOHATHSAMU: IOCJIEI0BATEIBHOCTD,
apudmeTrueckas nporpeccus, reomMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAOIIASI TeOMETpHUYecKas
Mporpeccusi; yMEHHE 3aJaBaTh IMOCIEI0BATEIbHOCTH, B
TOM YHCIJI€ C MOMOIIBIO PEKYPPEHTHBIX (GOpPMYI; yMeHUE
ONEPUPOBATh  TMOHATHSAMH:  KOMIUIEKCHOE  YHCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YMciia, MOIYJb U apryMEHT
KOMILJIEKCHOTO 4Hucia, (opma 3amuMcd KOMILIEKCHBIX
yucen  (reOMEeTpUYecKas,  TPUTOHOMETpUYEcCKas U
anreOpanveckas); yMeTb IPOU3BOAMUTH apu(MeTHYecKHe
NEUCTBUA C KOMIUIEKCHBIMM  YHCJIAMH; TPUBOAUTD
OpUMEpbl  MCIOJb30BAaHUS  KOMIUIEKCHBIX  YHCEl;
ONEpUpOBaTh HOHATHAMM: MaTpuma 2x2 wu 3x3,
ONpEeNeNuTeNb  MaTPULbl, TCOMETPUYECKUNH  CMBICI

OIIPCACIINTECIIA

YMeHne onepupoBaTh IOHATHSAMH: PalMOHAJIBHBIE,
UPpalMOHAJIbHBIE, IIOKa3aTeJIbHbIE, CTCIICHHBIE,
jgorapugMUUecKue, TPUTOHOMETPUUECKUE YpPaBHEHUS H
HEpPAaBEHCTBA, HX CHUCTEMBl; YMEHHME OIEpPUPOBATh
MOHATUSMU: TOKIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHMe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YPaBHCHUNM M HEPABEHCTB, PABHOCUIIBHOCTb YPABHEHMH,
HEPAaBEHCTB M CHCTEM; YMEHHUE pelarb YpaBHEHHS,
HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO Pa3IUYHBIX
NpUEMOB; PELIATh YPAaBHEHUS, HEPABCHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATh YPABHEHMS, HEPABEHCTBA, HX
CHUCTEMBI JJIsl PEIICHUs] MAaTEMAaTUYECKUX 3a7a4d U 3aJa4 U3

Pa3IUYHBIX 00JacTel HAYKU U peaJIbHOM KU3HU

YMeHue onepupoBaTh MOHSTUSIMU: (PYHKIUS, YETHOCTDH




(GyHKIMY, NEpUOAUYHOCTh (PYHKUHMH, OIPaHHMYEHHOCThb
(yHKIIMH, MOHOTOHHOCTb (D)yHKIMH, SKCTpeMyM (PyHKIHH,
HaumOosplllee W HauMEHbllee 3HaueHus QyHKIUH Ha
MPOMEXYTKE,  HETMpepbIBHAA  (yHKIUS, ACHMIITOTHI
rpaguka (QyHKUMM, TepBas W BTOpas MPOU3BOAHAs
(GyHKIIMM, TEOMETPUYECKUH U (U3UYECKHl  CMBICH
IPOU3BOHOM, IEPBOOOpaA3Has, ONPENEIEHHBIN HHTETPA;
YMEHHE HaXOIUTh aCUMIITOTHI Tpaduka GyHKIIMN; YMEHUE
BBIUMCIATh  MPOM3BOAHBIE  CYMMBI, IPOM3BEICHUS,
9aCTHOTO W KOMITO3UIIUU (PYHKIHH, HAXOIUTH ypaBHEHHE
KacaTelnbHOW K Tpaduky (QyHKIIMH; YMEHHE HaXOJIUTh
IPOU3BOAHBIE  3JEMEHTapHbIX  (QyHKUMH;  yMeHHUe
UCIONIB30BaTh ~ NPOU3BOAHYIO Ui HCCIEIOBaHUS
(GyHKUMM, HaxoOuTh HauOOJBIME U HaUMEHbIME
3Ha4eHUs] (DyHKUUH; CTPOUTH TpaUKd MHOTOYJICHOB C
WCIIOJIb30BAaHMEM arrmapaTa MaTeMaTHyYecKOTro aHaju3a;
IPUMEHSATH MPOU3BOIHYIO JUISI HAXOKACHUS HAWITYUILEro
pelieHuss B IPHUKIAAHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMMYECKMX M  (U3MYECKUX 3aJayaX; HaxOIUTh
naom@aIM M o0bEMBI (UIYp € TOMOIIBIO HMHTErpaa;
MPUBOAUTE TPUMEPH MATEMATHIECKOTO MOJICTHPOBAHUS C

noMoupio 1uddepeHInanbHbIX YpaBHEHUN

YMmeHue omnepupoBaTh MNOHSATUSIMU: Tpaduk GyHKIUH,
oOpatHast QyHKIUS, KOMOO3UIUS (QYyHKIUM, JTUHEHHAas
GyHKIMS,  KBajpaTHuHas  (QyHKUMS,  palMOHAJbHAs
GyHKIMS, cTeneHHas (YHKOHS, TPUTOHOMETPHYECKHE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpPUYECKHE (DyHKIIHH,
MoKa3aTeNnbHas W Jiorapupmuyeckass (GyHKIHH; yMEHHE
CTpOUTH TpauKH U3YYEHHBIX (YHKUUN, BBIOIHITH
npeobpazoBaHus TpaduKoB  (PyHKIHH, WCIOIB30BAThH
rpaduKu JUTsL M3y4eHUS TPOIECCOB U 3aBUCHUMOCTEH, MpU
pelieHUN 33134 U3 JPYruX Y4eOHBIX MPEIMETOB U 3ajay
W3 pealbHOM KHU3HU; BBIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH
MEX]ly BEIMYMHAMH; UCIOJIb30BAaTh CBOMCTBA U Tpaduku
(GyHKIUH JUIs pelieHrs ypaBHEHU, HEPaBEHCTB U 3a/ay C

napaMmerpamu; u300pakaTh Ha KOOPJAWHATHOU IJIOCKOCTH




MHO)KECTBA pEIICHUIl ypaBHEHU, HEPaBEHCTB U UX

CHUCTEM

VYMeHue penaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YHClie Ha IPOLIEHTHI, IOJIM U YaCTH, Ha JABM)KEH e, padoTy,
CTOMMOCTbh TOBApOB M YCIYT, HAJIOTH, 3a7a4ydl U3 00JacTu
yIOpaBiCHUs JHUYHBIMA M CEMEHHBIMH (UHaHCaMu);
COCTABJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U MX
CHUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIIE0BATh MOJYyYEHHOE
pelieHrEe U OLEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;
YMEHHE MOJEIUPOBATh pEaJbHbIE CHUTYallUd Ha S3bIKE
MaTEMaTUKH;  COCTAaBJIATb  BBIPAKEHUSA, YpPaBHEHMS,
HEpPaBEHCTBA M HX CHUCTEMbl 110 YCJIOBHUIO 3ajJauu,
uccieoBaTh MOCTPOCHHBIE MOJENU C HCIHOJb30BAaHUEM
anmnapaTta aiareOpbl, HMHTEPIPETUPOBATH IOTY4YCHHBIN

pe3yJbTar

Ymenue OTIepUpPOBATh MOHATHSMHU: cpenHee
apudmeTndeckoe, MeIuaHa, HanOOJbIIee U HAMMEHBINEES
3HAYeHUs, pa3Max, AUCIEpPCUs], CTaHIAPTHOE OTKIOHEHUE
YK CIIOBOTO Habopa; yMEeHUe U3BJICKATD,
WHTEPIPETUPOBATh WHQOpPMAINIO, TPEACTABICHHYIO B
TaONMUIAX, Ha JWarpaMMmax, Tpadukax, OTPAKAIOIIYIO
CBOMCTBA peANTbHBIX MPOLIECCOB U SIBJICHUI; MPEACTABIATH
uHQOpMallMI0O C TOMONBI0 TabaWI H  JUarpamm;
HCCIIE/IOBAaTh CTAaTUCTUYECKUE JAHHBIE, B TOM YHUCIE C
MpUMEHEHUEM TIpaUUecKux METOJOB M 3JIEKTPOHHBIX
cpenctB;  rpaduyYeckd  HMCCIENOBaThb  COBMECTHBIE
HaONIOIGHUSI C TOMOIIBI0 JHarpaMM pacCeUBaHUS H

JMHEWUHON perpeccuu

YMeHue omnepupoBaTh MOHATHUSMU: CIyYalHBIM OMBIT U
CIIydaifHOEe COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS,
YMECHHE BBIYHCISATh BEPOSTHOCTh C HCIIOJB30BAaHUEM
rpaduyecKuX METOJIOB; TPUMEHSATH (GOPMYIIBI CIOKEHHS U
YMHOXEHUS BEPOSITHOCTEN, dopmyry MOJIHOM
BEpOSATHOCTH, (QopMyny beprymin, «komOMHAaTOpHBIE
(akTel ¥ (QOpPMYIBI; OLEHUBATH BEPOSTHOCTU pPEaTbHBIX

COOBITHH; yYMEHHE OINEpPUPOBATh MOHATUSAMH: ClIydaiHas




BEJINYMHA, pacnpeneieHue BEPOSITHOCTEN,
MaTeMaTU4eCcKoe OKHMAAHUE, NUCIEPCUS U CTaHIApPTHOE
OTKIIOHEHHE CIIy4aliHOM BEJIUYUHBI, byHKIUH
pacrpeneseHus U IJIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOTO U HOPMAaJIbHOTO PACIPEIEIICHHM; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YyYCHHBIX PACIPEICICHUN IS
peumeHnsl  3aJad; 3HAKOMCTBO C IIOHSTHSMHU: 3aKOH
OOJIBIIMX 4YKCEJl, METOJbl BHIOOPOUYHBIX HCCIIEIOBAHUM;
YMEHUE TNPUBOAUTH IPUMEPHI IMPOSABICHUSA 3aKOHA
0OJBIIMX YHCET B TIPUPOJHBIX M  OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH IOHATUAMHU: COYECTAHUE,
IIEPECTAaHOBKA, YUCJIO COYETAHMM, YUCIIO NEPECTaHOBOK;
6unoM HpIOTOHA; yMeHHE NPHUMEHSTh KOMOMHATOpPHBIE
(akThl M pacCy)KISHHUs ISl pellieHUs 3a7ay; OL€HUBATh
BEPOATHOCTH peabHbIX COOBITHUI; COCTaBJIAITh
BEPOSATHOCTHYIO MOJEIIb u WHTEPIPETUPOBATH

IIOJIY4E€HHBIN PE3YNbTAT

YMeHue omnepupoBarb MNOHATHUAMHU: TOYKa, MpsMas,
IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYMHA YIJIA,
IUIOCKUM yrojl, JIBYIPaHHBIN yroji, TPEXTPaHHBIA Yrod,
CKpeIMBaoIecs npsiMbIE, napaienbHOCTh u
NEPIECHAUKYIIPHOCT IPSAMBIX M INIOCKOCTEH, YroJl
MEXIY HPSMBIMHU, YIOJ MEXIY NPSIMOM U INIOCKOCTBIO,
yroJl MEXIYy IUIOCKOCTSMH, pAacCTOSHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBIMH, PACCTOSIHUE
MCKOY IIJIOCKOCTAMMU ; YMCHHUEC HCIIOJIB30BATh npu
pelieHnn  3a7a4  M3ydeHHble (AKThl U TEOPEMBI
MJIAaHUMETPUH; YMEHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY)KAIOILIETO MUpPA; CTPOUTh MAaTeMaTH4ECKUE MOJEIH C
IIOMOIIBO TECOMETPUYCCKUX HOHITUU U BCIIMYMH, pCIIATh

CBA3aHHBIC C HUMH ITPAKTUYCCKUC 3aJa4U
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YMmeHue omnepupoBaTh NOHATHSAMH: IUIOIAJAL (UTYPHI,
00BEM durypsl, MHOTOIPAHHUK, HPaBUIIbHBIH
MHOT'OTPaHHUK, CEueHUeE MHOT'OTpaHHHUKA, KyO,
napajiesienunen, mnpusMa, nOupamuaa, ¢urypa u

MOBEPXHOCTh BpAlleHUs, LUIUHJIpP, KOHYC, Imap, cdepa,




mwion@ab cdepbl, IIOHAAb MOBEPXHOCTU IHPAMU/IBI,
IIPU3MBI, KOHYCa, LMJINH]IpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapalieNienuIeaa, MUPaMIIbl, TPU3MBI,
OUATUHIpPA, KOHyca, Iapa, pa3BEPTKa TOBEPXHOCTH,
CeUeHHUs] KOHyca W MWIMHApA, MapajljielibHble OCH HWIU
OCHOBAHHUIO, CEYCHME IIapa, IUIOCKOCTh, Kacarolasics
cdeprl, UHIMHIpPA, KOHYCAa; YMEHHE CTPOHUTH CECUYCHHE
MHOTOTpaHHHUKa, U300paKaTh MHOTOTPAaHHUKH, (UTYPHI U
MOBEPXHOCTU BpAILEHUS, MX CEYEHHUS, B TOM YHCIE C
MIOMOIIBIO AJIEKTPOHHBIX CPENCTB; YMEHUE IPUMEHSThH
CBOMCTBA Te€OMETpUYECKUX (UTYp, CaMOCTOSITEIBHO
dopMyaHpoBaTh  OMpeNeNeHUusl  U3ydaeMblX  Quryp,
BBIIBUTATh THIIOTE3bl O CBOWCTBAX M  IpPHU3HAKax
reoMeTpudeckux (GUryp, 000OCHOBBIBATh MJIM ONPOBEPIaTh
UX; yMEHHE TMPOBOAUTH Kilaccu(ukauuioo ¢uryp mo
pPa3NIUYHBIM  NPU3HAKAM, BBIIOJIHATH  HEOOXOIAMMBbIE

JOIIOJIHUTECIBbHBIC ITIOCTPOCHU A
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YMeHue ~ omepupoBaTh  IMOHATHSMHU: JBM)KEHUE B
IPOCTPAHCTBE, TMapaUIeTbHBIN MEPEeHOC, CUMMETpUS Ha
IUTOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue
noaobusi, moAoOHBbIe (UTYphl; yMEHHE pPAaclO3HaBaTh
paBHBIE U TONOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTypEe; MCIOIb30BAaTh I'€OMETPHUUYECKHE
OTHOUICHHWS  TNpH  pEUleHWH  3aJad;  HaXOAWTh
reOMETPUYECKUE BENUYMHBI (JUIMHA, YroJ, IUIONRIb,
00BbEM) NpU PpElIeHUM 3a7ad U3 JPYyruX Yy4eOHBIX
NPEIMETOB W W3 pealbHOM XHM3HH; YMEHHE BBIYHCISATH
reOMETPUYECKHE BENUYMHBI (JUIMHA, YroJ, IO,
00bEM, MO/ TOBEPXHOCTH), HCIIONB3YS H3ydeHHBIC
(OpMYITBI U1 METOJIBI, B TOM YHMCIIE: TIJIOMIA IH TOBEPXHOCTH
U PaMH/IBI, TIPU3MBI, KOHYCa, IUIMH/IPA, TIOMRAIL CPepHI;
00béM  Ky0a, TPSAMOYrOJIHOTO  IapaulesenuIena,
MUApPaMHJIBI, TPU3MBI, IWIHHAPA, KOHYCa, Mapa; yMEHHE

HaxOJUTh OTHOIIICHHE 00BEMOB O T00HBIX QUTYD
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YmMmernue OIICpUpPoOBaThH IIOHATHUSMMU IpAMOYroJibHasA

CucTéMa KOOpAWHAT, BCKTOp, KOOpAWHAThl  TOYKH,




KOOPJIMHATBI BEKTOpa, CyMMa BEKTOpPOB, IMPOH3BEJICHUE
BEKTOpa Ha YHUCIO, pa3lokKeHHE BEKTopa Mo 0Oasucy,
CKaJIIPHOE IPOU3BENECHUE, BEKTOPHOE IPOM3BENICHUE,
yrol — MEeXAy BEKTOpaMH; yMEHHE  HCIIOJb30BaTh
BEKTOPHBIH ¥ KOOPAMHATHBIM METON [UISl pEeLCHUs
TeOMETPUYECKUX 3aJady W  3aJad JPYTHX Yy4eOHBIX

IIPEAMETOB

13

YMeHue BHIOMpaTh MOAXOAAIMH METOJ Uil peleHUus
3aJ1a4M; IOHMMAaHHE 3HAYNMMOCTH MATEMATHKU B U3y4EHU U
INPUPOAHBIX U OOIIECTBEHHBIX IMPOLECCOB U SBICHUM;
YMEHHE PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MAaTEMaTHUKU
B HCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEPBI
MAaTe€MaTU4eCKUX OTKPBITUM pPOCCUUCKOW W MHPOBOU

MaTeMaTH4YECKOM HayKnu




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EID
IHO MATEMATUKE

Kon

IIpoBepsie MbIHd/Ie ME HTCOAE PAKAHUS

Yucia u BEIYUCIEHUS

1.1 Harypanbubie u nienbie yucna. [lpu3Haku AeIuMoCTy HEeNbIX YU Ce
17 Pannonanpupie uncina. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, TPOIEHTHI,
' OECKOHEUYHBIE IEPUOAMIECKUE TPOOH
13 Apudmernuecknii KOpeHb HaTypajdbHOW creneHu. J[efcTBus ¢ apudmeTnyecKuMu
' KOPHSMH HaTypaJIbHOW CTEIEHU
14 Crenenp ¢ uenslM mnokazaresneM. CTeneHb € palMOHAIBHBIM ITOKa3aTEJEM.
' CaolicTBacTeneHu
15 Cunyc, KOCMHYC M TaHICHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
) apKTaHT€HC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecsTuunble U HaTypadbHbBIC JTOTAPH (MBI
JelictBuTenbHble 4uciaa. ApudMETHYECKHE ONEepaluu ¢ JACHCTBUTECIBHBIMU
1.7 guciaamu. [IpuOMmKEHHBICBBIYNCICHUS, TMPABUJIAOKPYIVICHHS, TPUKUAJKA W
OLICHKApEe3ybTATABBIYMCIICHU I
1.8 [TpeobpazoBaHUEBBIpAKECHUI
1.9 Kommnnekcupieuncina
2 YpaBHEHMS U HEPABEHCTBA
2.1 Lenbie 1 ;poOHO-palMOHAIbHBIC YPABHEHU S
22 HppaunonanbHbleypaBHEHUS
2.3 TpuronomerpuyecKkueypaBHEHU S
2.4 [TokazaTenbHble U JorapuMUUecKueypaBHEHUS
2.5 Llenbie 1 IpOOHO-pallMOHATBFHBIC HEPABEHCTBA
2.6 HppanmonanbHbIeHEPABEHCTBA
2.7 [TokazaTenbHble U J0orapu(pMUUYECKuEeHEpPaBEHCTBA
2.8 TpUroHOMETpUYECKUEHEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cuctemMsbl TMHENHBIX ypaBHEHU . ONpenenuTelb MaTPULIbI
3 OyaKunn 1 rpaduKu




Oynkuus, crnocoObl 3amaHus ¢yHkuuu. ['paduk dynkuuu. B3ammHO 00paTHBIC

31 ¢dyakuuu. Yétaeie u Heu€THble QyHKuu. [leprnoandeckuedpyHKunu
OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHUM ¢yHkouu. Hymm QyHxumu.
12 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIUH.
' MakcumymMbl W MHUHUMYMbI (yHkiuu. HaumOonbliee ¥ HauMeHbILEE 3HA4YCHHE
(GyHKIMHY Ha TPOMEKYTKE
13 CrenenHass (QyHKuus C HaTypaJdbHBIM M LeJIbIM IokazaTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa M rpadK KOPHS n-OH CTEIICHU
34 Tpuronomerpuueckue (yHKIINH, UX CBOWCTBA U TpaduKu
3.5 [Toka3zarenbHas U JorapupMuyeckass QyHKINU, UX CBOMCTBA U TpaduKu
Touku paspeiBa. AcumntoTel TpadukoB  QyHkimii. CoiicTBa  QyHKIIHH,
3.6 HEMPEPBIBHBIX HA OTPE3KE
3.7 [locnenoBaTenbHOCTH, CIIOCOOBI3AAAHUATIOCEA0BATENBHOCTEN
3.8 Apudmernueckass u reomerpruyeckas nporpeccuu. opmyrna CI0XHBIX IPOLIEHTOB
4 HavyanamaremarnyeckoroaHauusa
4.1 [IpousBoanas gpyHkiuu. [IponsBoaHble 31eMEHTapHBIX QyHKIIMI
[lpumeHeHre TPOM3BOAHON K HCCIEAOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 JKCTPEMYMBI. Haxosxnennenan00b1ero 51
HaUMEHbIIET03HAYeHUA(PYHKIUMHAOTPE3Ke
4.3 IlepBooOpa3znas. MuaTerpan
5 MHOXecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. [{luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1 OnucarenbHasICTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomeTpus
7.1 OUTYPBIHAMIIOCKOCTH
7.2 IIpsiMBIEe ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena u moBepXHOCTUBPALLECHUSI
7.5 KoopauHatel 1 BEKTOpPbI




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOINUYECKHUE MATEPHAJIbBI IUVIAA YUUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
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