





IHHOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM IH(PPOBOM MHUpPE BEPOSTHOCTDh M CTATHCTUKA MPUOOPETAOT BCE OOJBIIYI0 3HAYMMOCTh KaK C TOYKH
3peHUs MPAKTUYCCKUX MPHIOKECHUH, TaK U UX PO B 00pa30BaHUH, HEOOXOIUMOM KaKIOMY 4YelIoBeKy. Bo3pacraer umncio
npodeccuii, Mpu OBIAJACHUN KOTOPBIMU TpeOyeTcsi xopornas 0a3oBas MOATOTOBKAa B 00JaCTH BEPOSITHOCTH W CTATHCTHKH,
Takas MOJIrOTOBKA BaKHA JIJIST TIPOIOJDKEHUST 00pa30BaHUs U JIJIs1 YCTICITHON TPO()EeCCHOHATBLHON KaphepHhl.

Kaxnprii 4eoBeK TMOCTOSHHO MPUHUMAET PEIICHUsS Ha OCHOBE HMMEIONIUXCS Yy HEro MaHHBIX. 711 000CHOBaHHOTO
NPUHATUSL PEIICHUS B YCIOBHUSIX HEJAOCTaTka WM U30bITKa HWHGOpPMAIMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MbITIIeHHEe. IMEHHO TOATOMY BO3HHKJIA HEOOXOUMOCTh (POPMUPOBATH
y oOyuaromuxcsi (YHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIyI0 B Ce0S yMEHHE BOCIPHHUMATh W KPUTHYCCKU
aHATM3UPOBaTh HWH(POPMAIINIO, TMPEACTABICHHYI0 B Pa3IMYHBIX (opmax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaTbHBIX TPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH TIPOCTEHIITNE BEPOSITHOCTHBIC PACUETHI.

3HAaKOMCTBO B Y4E€OHOM KypC€ C OCHOBHBIMHU MPHUHIIUMIIAMU cOOpa, aHallM3a U MPEACTABJICHHS JaHHBIX W3 Pa3TMYHbBIX
chep Ku3HM OOIIECTBA M TOCYJapCTBa MPUOOIIACT OOydYaromUXCs K OOIICCTBEHHBIM HMHTEpecaMm. l3ydeHue OCHOB
KOMOWHATOPHUKHU PAa3BUBACT HABBIKM OpPTaHU3AIMH Tepedopa W MOACUETa YMCiIa BapWAHTOB, B TOM YHCJIC B TPHKJIAIHBIX
3alayax. 3HAKOMCTBO C OCHOBAMH Te€OopuHu TpadoB co3aaéT MareMatnyeckuil GyHaaMeHT sl pOpMUPOBAHUS KOMIETEHIIUMI
B oOmactu uHPOPMATUKH U TUEGPOBBIX TexHoJorui. I[lpu H3ydyeHWH CTATUCTUKUM W BEPOSTHOCTU OOOTaIIaroTCs
MIPEACTABICHNUS] OOYYAIOIINXCS O COBPEMEHHON KapTWHE MHpa W METOAaX €ro HMcCienoBaHus, (popMupyeTcs TMOHUMAHHE
pOJIM CTATUCTUKH KaK KMCTOYHUKA COIMAIBHO 3HAYUMOW HHGPOPMAIMM W 3aKJIAJbIBAIOTCA OCHOBBI BEPOSATHOCTHOTO
MBIIILICHUS.

B cooTBeTCTBMM C MaHHBIMH IENSIMH B CTPYKType MPOTPaMMBI Y4eOHOro Kypca «BeposSTHOCTh W CTaTHCTHKA
OCHOBHOTO OOITETO 00pa30BaHUs Ha YIIIyOJIEHHOM YPOBHE BBIJCIICHBI CICAYIONINE COAEPIKATEIbHO-METOAMYCCKUE JTHHUH:
«IIpencraBnenue JaHHBIX W OMHCATENIbHAS CTATHCTHKA», «BeposATHOCTH», «DJIeMEHTHl KOMOWMHATOpUKH», «BBeneHue B
Teoputo rpadoBy», «MHOKECTBa», «Jlorukay.



Conepxxanue nunun «lIpencraBieHne NaHHBIX M ONHCATENbHAs CTATUCTHUKA» CIY>KUT OCHOBOM Uil (POPMHUPOBAHUS
HaBBIKOB Pa00THI ¢ HH(POPMAIIUEH: OT YTCHUSI U HHTEPIIPETANK HHPOPMAIINH, PECTABICHHON B TAOIUIAaX, HA qUarpaMMmax
u rpadukax, 10 coopa, MpeACTABICHUS W aHAIU3a JAHHBIX C UCIIOIH30BAHUEM CTATUCTUYCCKUX XAPAKTEPUCTUK CPEIHUX H
pacceuBanus. PaboTas ¢ JaHHBIMHM, OOydYalOlMECs YYaTcs CUMTBHIBATH W HWHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATh,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIITUE TUIIOTE3bI, Pa3MBIIUIATh HaJ (PaKTOpaMH, BbI3BIBAIOIIMMH U3MEHUYUBOCTD, U
OIICHUBATh UX BJIMSHUE HA pacCMaTPUBAEMbIC BEJIMUUHBI U MIPOLECCHI.

NHTYNTHBHOE IPEACTABIECHHUE O CIIy4YalHON U3MEHYUBOCTH, UCCIIEAOBAHUE 3AaKOHOMEPHOCTEN U TEHACHIIMN CTAHOBUTCS
MOTHBUPYIOIIEH OCHOBOM Il MU3YYEHUS TEOPUU BEPOSATHOCTEH. boyblioe 3HAYEHHE WMMEIOT NMPAaKTUYECKUE 33JaHUs, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIETISIMH.

[ToHsiTHEe BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBAONoao0us ciaydaHoro coObitTus. [Ipu m3ydeHum ydeOHOro Kypca
oOyyaromnmecs: 3HAKOMSTCS C TPOCTEUINIMMU METOJAaMHU BBIYUCIICHUSI BEPOSITHOCTEH B CIIy4yalHBIX SKCIEPUMEHTaX C
PABHOBO3MOXHBIMHU 3JIEMEHTApPHBIMU HCXOJaMHU, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIONIMMU CTaBUTh W pellaTh OoJjiee
CIOXKHbIE 3a7auu. B yd4eOHBIM Kypc BXOJAT HadalbHbIE MPEJCTABJICHUS O CIy4YalHBIX BEJIWYMHAX U UX YHUCIOBBIX
XapaKTepUCTHUKAX.

B pamkax y4eGHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaOIIMXCS ¢ MHOKECTBAMHU M OCHOBHBIMH OTIEPALUSIMU
HaJl MHOYKECTBAaMH, PACCMATPUBAIOTCS TPUMEPHI IPUMEHEHUsI TPa(oOB U AJIEMEHTOB TEOPUU MHOXKECTB JIJIsl pEIIeHus 3a1a4, a
TaKXe UCIOIb30BaHUs B IPYTUX MATEMAaTHUECKUX Kypcax U yUeOHBIX MpeaMeTax.

Ha u3yudenue yuebHoro kypca «BepositHOocTh U cratuctuka» otBoautcs 102 waca: B 7 kiacce — 34 uvaca (1 gac B
HeJnento), B 8 kitacce — 34 vaca (1 yac B Henento), B 9 kitacce — 34 daca (1 yac B Henento).



COIEPXAHUE OBYYEHUA
7 KIIACC

[IpeacTaBneHre JaHHBIX B BHUJAE TaOJHI, JUarpaMM. 3alojJHEHUE TaOJIML, YTEHHE MU IOCTPOEHUE CTOJIOMKOBBIX
(cTonOyaThIX) U KPYroBbIX aAuarpamm. UreHue rpadukoB pealbHbIX MpoueccoB. M3BneueHre nHPopMaluu U3 AUarpaMmm U
Ta0JINL, UCTIOIb30BAHUE U UHTEPIIPETALINUS JaHHBIX.

OmnucarenpHasi CTaTUCTHUKA: cpefHee apupMeTHdeckoe, MEAMaHa, pa3MaxX, HauOOJblllee W HAaUMEHbIIEEe 3HAuYCHUS,
KBapTWJIU, CPEJIHEE TAPMOHUYECKOE, CPEJIHEE TAPMOHNYECKOE YHCIIOBBIX JAHHBIX.

[Iprmepbl ciaydyallHOM WM3MEHYMBOCTH NPU HM3MEPEHMSIX, B MAaCCOBOM IIPOM3BOJCTBE, TEHACHLUWHW W CIy4aillHbIE
KoseOaHusl, TPYNINUPOBKA JaHHBIX, MIPEICTABICHUE CIyYallHOM M3MEHUYMBOCTH C TIOMOIIbIO AMArpaMM, YacTOThl 3HAUYEHUH,
CTaTUCTHYECKasl yCTONYUBOCTD.

I'pad, Bepumna, pedbpo. Crenens Bepimubl. Yucno pédbep u cymmapHas crenenb BepiuH. [loHsTue o cBsA3HBIX Tpadax.
IIytn B rpadax. llenu u umkisl. O0xon rpada (sitnepoB nyTh). [lonstue 06 opuentupoBanHoMm rpade. Pemenue 3agau c
MOMOIIBI0 TpadoB.

VYTBepkaeHus: M BbICKa3biBaHUs. OTpHUIIAHUE YTBEPXKACHMS, YCIOBHBIE YTBEPXKICHUS, OOpaTHblE U PaBHOCUJIbHBIC
YTBEPKICHUs, HEOOXOAUMbIE M JOCTATOYHBIE YCIOBHS, CBOICTBA W mNpu3HAKU. [IpOTMBOMOJIOXKHBIE YTBEPKIEHUS,
JIOKa3aTeIbCTBA OT MPOTUBHOTO.

CnyyaliHblii SKCIEpUMEHT (OMBIT) W ChOydailHOe coObITHE. BeposSTHOCTH M YacToTa CiaydarHoro coObITus. Poib
MaJIOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOLIECTBE.

8 KUIIACC

MHOecTBO U MOAMHOXECTBO. [IpuMepsl MHOKECTB B OKpy:karomieM Mupe. [lepeceuenue u 06beJUHEHHE MHOXKECTB.
Huarpammbsl Oitnepa. YucnoBeie MHOXecTBa. [Ipumepbl MHOXXECTB M3 KypcoB anreOpbl u reomerpuu. llepeuncrienue

QJIEMCHTOB MHOXKCCTB C TIOMOIIBIO OPraHU30BaHHOI'O nepe6opa U IIpaBUJIa YMHOXCHH. CDOpMy.TIa BKIIIOUYCHUA-UCKIFOUYCHHA.
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OnemeHTapHble COOBITUA. BeposiTHOCTH ciiydailHbIX COOBITHH. OIBITBI ¢ PAaBHOBO3MOYKHBIMHM 3JIEMEHTapHBIMU
coOprTusaMU. CyyaitHbIN BBIOOD.

N3mepenne paccenBaHUs YHCIOBOTO MaccuBa. [lucriepcust M cTaHIapTHOE OTKJIOHEHHE dnciaoBoro Habopa. CBolicTBa
JUCIIEPCUU U CTAaHAAPTHOTO OTKJIOHEHMs. J(marpaMMbl paccenBaHus JByX HaOMIOJacMbIX BeaW4YMH. JIMHeElHast cBsA3b Ha
qyarpamMMme paccernBaHus.

Hepeso. JlepeBo ciyyailHOro skcnepuMeHTa. CBOMCTBA JI€PEBBEB: €IMHCTBEHHOCTh IIyTH, CBS3b MEXIY YHCIOM
BEpUIMH U unciaoM pédep. [lonsaTue o mnockux rpadax. Pemenre 3aga4 ¢ TOMOIIBIO IEPEBHEB.

Jlornueckue coro3bl «M» n «MJIM». CBA3p MeEXIy JOTHYECKMMH COKO3aMH M ONEPALUSAMH HAJ MHOKECTBAMH.
Hcnonb30BaHue JIOTHYECKUX COIO30B B anredpe.

CnyuaiiHple COOBITHS KaK MHOKECTBA 3JIEMEHTapHbIX coObITHH. [IpoTuBOMOIOXKHBIE CcOOBITHS. Omnepanuu Haj
coObITUsIMU. DOpMYyJia CII0KEHUSI BEPOATHOCTEH.

[IpaBuiO yMHOXEHHsSI BEpPOSITHOCTEW. YCJOBHAs BEPOSTHOCTh. lIpencraBiieHHMe CilydyalHOrO JKCIIEPUMEHTA B BUIE
nepesa. HezaBucumeblie coObITHS.

9 KUIIACC

KomOunaropaoe mpaBuino ymHoxkenus. [lepectanoBku u daktopuan. Uucno coueranuid u TpeyroipHuk I[lackas.
CaoiicTBa uncen couetanuid. bunom HeroToHa. Pemenue 3a1a4 ¢ HCOIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpuyeckas BepossTHOCTh. CilyyaliHbIi BBIOOp TOUKHU U3 (PUTYpBI HAa MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPY>KHOCTH.

HcnbiTanus. Yenex u Heynada. Cepust ucnbiTaHui 10 nepsoro ycnexa. Cepus ucnbeitannid bepaymm. BeposrtHoctn
coObITUH B cepuu ucnbitanuil bepuymu. Ciy4aifHbiil BBIOOp M3 KOHEYHOT'O MHOKECTBA.

CnyyaiiHag BeIMYMHA W pacnpejesieHue BeposiTHocTed. [IpuMepsl ciydailHbIX BeNWYWH. BaxkHbie pacnpenesieHus —
YKCJIO MONBITOK B CEPUU UCTIBITAHUHN JIO TIEPBOrO ycleXa U YUCIIO YCIEX0B B CEpUM UCIBITaHUN bepHyIun (reoMeTpruieckoe
¥ OMHOMUAJILHOE pacipeeicHus).



MaremaTudeckoe OXHMAAaHHC cnyqaﬁﬂoﬁ BeJINYUHBI. DU3MYECKHUM CMBICI MaTEeMaTHYE€CKOIO OXHUAaHM:. HpI/IMepLI
HUCIIOJIB30BaHHUA MATCMAaTHYCCKOI'O OXHMIAAaHUA. I[I/ICHepCI/IH U CTAHAAPTHOC OTKIIOHCHHC CJIy‘IElfIHOfI BeanuuHbl. CBOMCTBA
MAaTCMaTUICCKOT'O OKUAaHUA U JUCIICPCHUH. MaremaTudeckoe OKUAAHNUC U TUCIICPCHUA N3YUCHHBIX pacnpe):[eneHHﬁ.

HepaBCHCTBO YeOpmméBa. 3aKkoH OONBIIMX YHCEI. MaTreMaTHYeCKHE OCHOBAHMS HU3MCPCHHUA BGpOﬁITHOCTeI‘/’I. Ponp u
3HAYeHNE 3aKOHa OOJBIIMX YHCEI B HAYKC, B IIPUPOAC U O6IHGCTBC, B TOM 4YHCJIC B COIMOJIOTHYCCKHUX O6CJI€I[OB3HI/I$IX B
HU3MCPCHUAX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTDHB N
CTATUCTUKA» HA YTJUYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS IPOTPAMMBbI 10 MATEMATUKE XapaKTEPU3YIOTCS B YACTHU:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOW MaTEMAaTUKH, LEHHOCTHBIM OTHOUIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00S3aHHOCTEN TpaKJaHUHA U PealU3allii ero Ipas, MPECTABICHUEM O MATEMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3ITMUYHBIX CTPYKTYp, SIBICHUH, MPOLEIYyp TPakKIAHCKOTO 0OIIecTBa (HampuMmep, BHIOOPHI,
OTPOCHI), TOTOBHOCThIO K OOCYXKJIEHHIO ATHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUMN
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPATbHO-3TUUECKUX MPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOUW Ha aKTHMBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a/Ja4 MAaTeMaTU4YE€CKOW HAIMpaBJIEHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTeMaTHYECKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU ISl CIENTHON MpoeCcCUOHATILHON JIeSITEILHOCTH U
pa3BUTHEM HEOOXOJIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIWBUAYAJIBHON TPACKTOPUH OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXaeHuN, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEe HAYYHOTO MO3HAHMS:



OpUEHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, IPUPOJIbI U 00IECTBA, MOHUMAHUEM MaTeMaTHYECKON HayKu Kak cepbl UYeI0BEUECKOM IesTeIbHOCTH,
3TanoB €€ pa3BUTUSA U 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALWHU, OBJIAJCHUEM SA3BIKOM MaT€MaTHKH W MaTeMaTHYECKOU
KyJIbTYPOU KaK CpEACTBOM MO3HAHUS MUPA, OBIAJACHUEM HaBbIKAMHU UCCIIEA0BATEIBCKON EATEIbHOCTH,

6) ¢pusuyeckoro BocnuTaHusi, OpMUPOBAHMS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIArONOJIYyYH s :

TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mMTaHWe, CcOaJAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peEryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHPOBAHHOCTBIO HaBbIKA pe(IIEKCUH, TPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TaKOTO K€ MpaBa APyroro 4eaoBeKa;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OpUEHTallMe Ha NMPUMEHEHHE MaTeMaTHUYECKUX 3HAHUW JJI pelIeHUs 3a7ad B 00JacTH COXPaHHOCTH OKpPY’Karollei
Cpenbl, IJAHUPOBAHHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUNA JI1 OKPYXKAIOIIEH Cpeabl, OCO3HAHHUEM
rJ1I00aJIbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEelIeHUs;

8) ajanTauuu K U3MEHAIIMMCH YCJIOBUAM COLMAJIBbHON U MPUPOJIHOM CpeAbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MpHoOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHILIUH U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (OPMYJIHpPOBAaTH HAEH, MOHITHS, TUIOTE3bl 00 OOBEKTaX M
ABJICHUSX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAllMIO KaK BBI3OB, TPEOYHOMIMN
KOHTpPMEDP, KOPPEKTHUPOBATh MPUHHUMAEMbIE pEUICHUS U JEUCTBUS, (HOPMYJIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI



B pesynbrate ocBOCHMS MporpamMMbl MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS Y 00ydaromerocs
OynytT chopMHpOBaHBI MeTampeAMeTHbIE Pe3yJbTAThl, XapaKTEPU3YIOIMIMECS OBJIAJICHUEM YHHUBEPCATbHBIMHU
[MO3HABATEIbHBIMU JECUCTBUSIMHU, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHHUBEPCAIBHBIMU PETYISATUBHBIMA
JIEUCTBUSIMH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMaTHMYECKUX OOBEKTOB, MOHSITHHA, OTHOLICHUN MEXIy
HNOHATUSAMHU, (POPMYJIUPOBATh ONPECIICHUS OHATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKALMU, OCHOBAHMS
1U1s1 000OIIEHUS U CPABHEHUSI, KPUTEPUH MPOBOJAMMOTO aAHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U NPEOOPa30BBIBATh CYKICHUS: YTBEPAMUTEIbHbIE M OTPUILATENIbHBIE, €IUHUYHBIE,
YacTHBIE U 00I1I1Ee, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeuHs B (pakTax, JaHHBIX, HAOMIOACHUSIX U
YTBEPKICHUSIX, IPEIaraTb KPUTEPHUHN JUIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMH;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUN
10 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (MpsSMble U OT MPOTUBHOIO), IPOBOAUTH CAMOCTOSTEIHHO
J0Ka3aTeIbCTBA MaTeMaTUyecKuX (DakToOB, BBICTPAaWBAaTh AapryMEHTAMIO, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI,
NPUMEHSTh METOJI MaTEMaTHUECKON MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE PACCY KICHMUS;

BbIOMpATh CcHoco0 pelieHus yd4eOHO#M 3amauu (CpaBHHUBAaTh HECKOJBKO BAapHUAHTOB PEIIEHUs, BbIOMpaTh Hauboliee
MOAXOASIINNA ¢ yU4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATENbCKUM MHCTPYMEHT MO3HaHMs, (POPMYIHpPOBATH BOMPOCH], (GUKCUPYIOIINE
IPOTUBOpEUHE, IPOOIEMY, CAMOCTOSITENIBHO YCTAHABIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATh I'MIIOTE3Y, APTyMEHTUPOBATh
CBOIO TO3UIIMI0, MHEHUE;

10



IPOBOJUTH 1O CAMOCTOSITEILHO COCTaBJICHHOMY IJIaHY SKCIEPUMEHT, UCCIIEIOBAHUE M0 YCTAaHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;

CaMOCTOSITENIbHO (POPMYIUPOBATh OOOOIIICHHS U BBIBOJBI MO pe3yIbTaTaM MPOBEAEHHOTO HAOMIOICHNUS, UCCIIeI0OBaHUS,
AKCIIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YIbTATOB, BHIBOJOB U 00OOIICHUH;

IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, & TAKXKE BBIABUTATh MPEAINOJIOKEHUS O €ro Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUU, TAHHBIX, HEOOXOIUMBIX JJIs PEUICHUS 3aa4H;

BBIOMpATh, AaHATU3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO PA3IMYHBIX BHJIOB U (opM
MIPEICTABIICHHUS;

BBIOMpaTh GopMy MpeacTaBieHUss HHGOPMALUA U WLTIOCTPUPOBATH PEIIaeMbIe 3aJa4l CXEMaMU, uarpaMMamMu, HHOU
rpaduKoOi U UX KOMOMHAIUSMU;

OIIEHUBATh HAAEKHOCTh UH(POPMALIMY TIO KPUTEPUSIM, MTPEIOKEHHBIM WA CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBUA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHUSI B COOTBETCTBHH C YCIOBHUSIMH U LIEJISIMU OOIIEHUS], SICHO, TOYHO, TPAMOTHO
BBIpA@XXaTh CBOX TOYKY 3pEHMS B YCTHBIX M IIMCBMEHHBIX TEKCTax, [aBaTh IIOSACHEHUS IO XOIy pELICHHs 3a1auH,
KOMMEHTHPOBATH MOJyYEHHBIN pPE3yJIbTaT;

B X07ie 00CYX/I€HHU 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbl, MPOOJIEMBI, PeIIaeMO 3a/1a4H, BHICKa3bIBATh
WJICW, HAlEJEHHBIE HAa IOWCK PELICHHs, COIMOCTABIIATh CBOM CYXAECHUSA C CYKICHHUSIMHU JPYIMX YYACTHUKOB JUAJIOra,
0oOHapyKMBaTh Pa3IMUME U CXOJCTBO MO3UIMHI, B KOPPEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPEJCTaBIATh PE3yJbTaThl PEIICHUs 3a7aud, SKCIEPUMEHTAa, HCCIEAOBaHHUSA, MPOEKTa, CAMOCTOATEIHHO BBIOMPATH
(dbopMaT BBICTYIUICHUS C YYETOM 3a]a4 MPEe3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHH;

NOHMMAaTh M MCIOJNb30BaTh NPEUMYIIECTBA KOMAHJHOM M HWHAMBHAYAJIbHOM pabOTHI MpH pPELIEHUH Y4YEOHBIX
MaTeMaTUYECKUX 3a]ad, MPUHUMATh L€Ib COBMECTHON JEATENBHOCTH, IUIAHUPOBATH OPTraHU3ALMI0 COBMECTHON pPalOTHI,
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pacrpenensiTh BUIbI paboT, JTOroBapUBaThCs, 0OCYXXIAaTh IMPOIECC U Pe3yiabTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKHX
JIIOJICH;

y49acTBOBATh B TPYNIOBBIX opMax paboThl (00CykIeHHsI, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbD» U UHBIC); BHITIOTHATH
CBOIO YacTh pabOThI M KOOPJAMHUPOBATH CBOU JEUCTBUS C JPYTMMH YJIEHAMH KOMaH]Ibl, OIICHUBATh KaueCTBO pe3yJibTaTa H
Ka4eCTBO CBOET0 BKJIAJa B OOIIUI pe3yabTaT M0 KPUTEPHUIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHUBEPCAJbHbIEe YUeOHbIE 1elicTBUS
Camoopranusamnus:

BBISIBIISITH MPOOJIEMBI JUIsI PEIICHUS B KU3HEHHBIX W YUEOHBIX CUTYAIUSIX, OPUEHTUPOBATHCS B PA3JIMYHBIX MOIX0JaX
MPUHATHS pelIeHUN (MHAUBUIyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IUIaH, allTOPUTM PEIIeHUs 3a/1aud (WM €r0 4acTh), BHIOUPATh CIIOCOO PEIICHUS C YUETOM
HMMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUMN C YUETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3yJibTara pelieHdss MaTeMaTUYecKOW 3a/1ayu,
CaMOMOTHUBAIMH U pedIeKCHH;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PELICHUH 33Ja4l, BHOCUTh KOPPEKTHUBBI B AEATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HaliJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yJIbTaTa JESITCIbHOCTH TIOCTABJICHHOW II€TM W YCJIOBHSIM, OOBSCHATH NPUYUHBI
JOCTUKEHUS WA HEIOCTHIXKEHHUS 11€JTM, HAaXOUTh OIIMOKY, AaBaTh OIIEHKY MPHUOOPETEHHOMY OIBITY;

BBIpakaTh AMOIIMU TIPU M3YYEHUU MATEMaTHYECKUX OOBEKTOB U (PAKTOB, JaBaTh dMOIIMOHAIBHYIO OIIEHKY PEIICHUS
3a/1a4H.

IHPEAMETHBIE PE3YJIBTATDBI
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K koHIy 00yuyenus B 7 kjiacce 00y4aroLUiics MOTyYUT CIAEAYIONINE IPEAMETHBIE PE3YJIbTaThI:

Yurate nHPOpMAIINIO, TPEICTABICHHYIO B Ta0NHIIAX, HA [UAarpaMMax, IPEICTaBIATh JaHHBIC B BUJE TAOJHUIl, CTPOUTH
CTOJIOUKOBBIE (CTONIOUATHIE) U KPYTOBBIE JHArpaMMbl IO MacCHBaM 3HAYCHHI.

OnucelBaTh U HMHTEPHPETUPOBATH pPEAJbHBbIE YMCIOBBIC JAHHBIC, IPEICTABICHHbIE B TaONMIAX, HAa AMArpamMmax,
rpadukax.

Hcnonp3oBaTh JUisl ONUCAHUS JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKU: CpelHee apu(pMETHUEeCKoe, MeAMaHa,
HanOOoJIbIIEE U HAUMEHBIIEE 3HAYEHUS, pa3Max, KBAPTHIIH.

HNmMeTth npeacTaBieHUe O JJOTUYECKUX YTBEPXKIECHUSX U BBICKA3bIBAaHUSAX, YMETh CTPOUTH OTpUUAHUSA, (DOPMYIUPOBATH
YCIIOBHBIE YTBEPKICHUS NPU PELICHUH 3a/1a4, B TOM YHCIIE U3 JIPYTHX Y4eOHBIX KYpCOB, UMETh MPEACTABICHUE O TEOPEMAX -
CBOMCTBAX U TeOpeMax-MpU3HaKaX, O HEOOXOJUMBIX M JOCTATOUHBIX YCIOBUSIX, O METOJIE JOKA3aTEIbCTBA OT IPOTUBHOTO.

HNmeThb npeacTaBieHue O caydyailHOM M3MEHUYMBOCTU Ha MpUMEpPaXxX pe3yiabTaTOB U3MEPEHUH, 1IeH, PU3NYECKUX BETUUMH,
AHTPOIIOMETPUYECKUX JTAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOMUMBOCTH.

Hcnonb3oBaTh 11 ONMCAHUS JAHHBIX YacTOThl 3HAYEHUM, TPYyNIOUPOBATh JAaHHBIE, CTPOUTH TUCTOTPAMMBI
IpyNIIMPOBAaHHBIX JAHHBIX.

Hcnonb3oBath rpadsl i penieHus 3aiad, UMETh IPEICTaBIeHUE O TEPMUHAX TEOpUH Ipad)oB: BepIIMHA, peOpo, LETb,
LMKJI, TyTh B rpade, UMETh MpeacTaBieHne 00 06xoe rpada u 06 OpUEeHTUPOBAHHBIX rpadax.

K xoniry o06y4yeHus B 8 kiiacce oOyJaronuiicss MOJTy4HT CASAYIOIMINUE TPEAMETHBIC PE3YIbTATHI:

OnepupoBarTh MOHATUSMH MHOXKECTBA, IMOIMHOXKECTBA, BBIMOJIHATH OMEPAIMA HAJl MHOXECTBAMU: OOBEIMHEHUE,
MepecevyeHre, MEePEUHUCIATh AIEMEHThl MHOXECTB C HCIOJIb30BAHUEM OPraHM30BAaHHOTO Iepedopa M KOMOMHATOPHOTrO
MpaBujIa YMHOKECHMUS.

Haxonuth BEpOSTHOCTH CIIyYalHBIX COOBITHI B CITy4alHBIX OTBITAX, 3HAs BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM
YHCJIE€ B OMBITaX C PABHOBO3MOKHBIMH DJIEMEHTAPHBIMUA COOBITUSMHE, UMETh MOHSATHE O CIIy4aifHOM BBIOOpE.
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OnucelBaTh JaHHBIE C MOMOUIBIO CPEJHUX 3HAYEHUN W MEp paccenBaHus (AMCIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).
YMeTh CTPOUTh M MHTEPHPETUPOBATH AUArpaMMbl pacCeMBAaHMsI, UMETh IMPEICTABICHUE O CBA3M MEXIY HaOII0JaeMbIMU
BEJINYNHAMM.

HwmeTs mpencTaBieHUE O JAepeBe, O BepUIMHAX W pEOpax JepeBa, HUCIOJIb30BAHUU JEPEBBEB IPU PEIICHUU 33]a4 B
TEOPUHU BEPOSATHOCTEN, B IPYTrUX yUeOHBIX MAaTEMAaTUYECKUX KypcaxX U 3aJad U3 IPYruX yUYEOHbIX IPEIMETOB.

OnepupoBaTh NOHATHEM COOBITUSL KAK MHOYKECTBA 3JIEMEHTAPHBIX COOBITHI CIIy4ailiHOTO OIBITA, BBHIIOJIHATH ONEPaLUU
HaJl COOBITUSMH, HWCIIOJNIB30BaTh NPHU PEIICHUM 3aJad JMarpamMmbl ODijiepa, YUCIOBYIO MNPSAMYIO, NMPUMEHSTH (popmyiry
CJI0KEHMS BEPOSTHOCTEN.

ITonp30BaThCA NMPAaBWIOM YMHOXKEHMS BEPOSITHOCTEH, UCIIOIB30BAaTh ACPEBO U MPEACTABICHUS CIy4allHOTO OIbITA
Ipu penieHnu 3a1ad. OnepupoBarh MOHATHEM HE3aBUCUMOCTH COOBITUH.

K konity oOyuenus B 9 kiacce 00ydarouuics MOJyqYuT CICAYIOMINE IPEIMETHBIC Pe3yJIbTaThl:

[Tonp30BaThCs KOMOWHATOPHBIM TIPABWJIOM YMHOXEHHUS, HAXOJUTh YHUCIO TIEPECTAaHOBOK, YHCIIO COYETaHUH,
MOJIb30BATHCS TPEYrobHUKOM [lackans mpu pereHnu 3aja4, B TOM YKHCIIe Ha BEIYUCIEHHUE BEPOSITHOCTEH COOBITU.

Hcnonb30BaTh MOHATHE TE€OMETPUUYECKOM BEPOSTHOCTH, HAXOJIUTHh BEPOSITHOCTH COOBITHUH B OMBITaX, CBS3aHHBIX CO
CIIy4aiiHbIM BRIOOPOM TOUEK U3 IIOCKOM (PUTYPHI, OTpE3Ka, JIMHBI OKPY>KHOCTH.

Haxonuth BEpOATHOCTH COOBITUI B OMbBITAX, CBA3AHHBIX C MCHBITAHUAMH IO TOCTHXKCHHS MEPBOTO yCIexa, B CEPHUsX
UCIIBITaHUU bepryun.

Nmerp npencraBieHUE O CIy4aWHBIX BEJIIMYMHAX W OINO3HABATH CIYYAWHBIE BEJIMYUHBI B SIBJICHUSX OKPYKAIOLIETO
MHPa, ONIEPUPOBATH MOHATHUEM «PACIPEICIICHUE BEPOATHOCTEN». YMETh CTPOUTH PACIPEACIECHUS BEPOSITHOCTEW 3HAYCHUU
CIIy4YalHbIX BEJIMYMH B U3YYEHHBIX ONBITAX.

Haxonute MaTeMaTudueckoe 0KUIaHUE U TUCIIEPCUIO CIIYYaWHOW BEJIMYMHBI 110 PACTIPEACIIEHUIO, IPUMEHATh YHCIIOBBIC
XapaKTEPUCTUKH U3YUYEHHBIX PACOPEACICHUN P PEIICHUN 3a/1a4.
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HmeTh mpeacTaBieHue O 3aKOHE CIyYailHBIX YUCell KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIIy4aifHOH M3MEHYUBOCTH,
NOHMMATh MaTeMaTHYecKoe OOOCHOBaHME OIU30CTH YacTOThl M BEPOATHOCTU COObITHS. MIMeTh MpeacTaBieHHE O POJU
3aKOHa OOJBIIMX YHCEI B IPUPOJIE U OOLIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

HpeHCTaBHeHI/Ie JaHHBIX

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

OmucarenpHas CTATUCTUKA

Crny4daiiHasi ”3BMEHUYHUBOCTD

Beenenwne B Teoputo rpados

g b~ WO DN

Jloruka

w s~ 01 0 b

BeposITHOCTE M 4acToTa CITy9aiiHOTO
COOBITHSA

[ToBTOpenue, 06001IEHNE,

cucCTeMaTHU3al s 3HaHNUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 1
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8 KUIACC

KonuyectBo yacos DJIEeKTPOHHbIE

HanmeHnoBaHue pa3ae/ioB U TeM (uudpoBbie)
Ne o/ Kontpoabnbie IlpakTHueckue

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypes:

[ToBTOpeHue kypca 7 kiacca 3

MHoxecTBa

BeposTHOCTB Clly4aiiHOTO COOBITHS 4 1 1

OnucarenpHas cratuctuka. PaccenBanue 5 1

TAHHBIX

Bgenenue B Teoputo rpadon

Jlornka

Onepanuu HaJ CIy4YailHBIMU COOBITUSIMH. 3

CrnosxeHue BeposiTHOCTEN

VY cioBHas BEPOATHOCTb, yMHOKEHUE 5

BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS

[ToBTOpenue, o6o0IIEeHNE, 5 1

cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 1
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9 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3jiejioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 [ToBTOpeHue Kypca 8 kiacca 3
2 DneMeHTbl KOMOMHATOPUKH 6
3 I'eomeTpuueckas BEpOSTHOCTh 3
4 Wcneitanus bepryim 6
5 CrnyuaiiHas BellMuMHa 3
5 YucaoBbie XapaKTEePUCTUKH CITyIaliHBIX 5
BEJTMYUH
7 3aKoH OONBIINX YHCET 3
3 [ToBTOpenue, o6o0IIEHNE, 4 1
CUCTeMaTH3aIvsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 0
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