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MNOACHUTEJBHASA 3AIINCKA

B coBpeMenHOM 11M(pOBOM MHpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOIBIIYIO
3HaYUMOCTh KaK C TOYKH 3pPEHUS MPAKTUYECKUX MPUIIOKEHHUM, TaK U UX POJIM B 0Opa3OBaHUH,
HEOOXOAMMOM KakJIOMy 4esloBeKy. Bozpacraer uucno npodeccuil, npu oBIaJeHUN KOTOPBIMU
TpeOyercst xopomiass 0a3o0Bas MOATOTOBKA B 00JacTH BEPOATHOCTH W CTATUCTUKH, Takas
MOJFOTOBKAa Ba)KHA ISl MPOJOJDKEHHsS OOpa3oBaHUsA M U1l YCHEIIHOM NpoQecCHOHATbHON
Kapbephl.

Kaxx1p1il 4yenoBeK IMOCTOSSHHO NPUHUMAET PEHIEHUs] Ha OCHOBE HMEIOIIMXCS Y HEro
naHHbIX. J[1s1 OOOCHOBAaHHOTO MPUHATHS PEIIECHUS B YCIOBUSAX HENOCTaTKa WIM H30bITKa
UHpoOpMaMu HEOOXOJUMO B TOM YHCIE XOpPOIIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE M
CTaTHUCTUYECKOE MbIieHHe. VIMEHHO MO3TOMYy BO3HHMKJIA HEOOXOIUMOCTH (HOPMHUPOBATH Y
oOy4Jaronuxcst GyHKIIHOHATHHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B CE0sl yMEHHE BOCIIPHHUMATh U
KPUTHYECKH aHAIU3UPOBATh MHPOPMAIIUIO, IPEACTABIECHHYIO B Pa3INYHbIX (OpMax, IOHUMATb
BEPOSITHOCTHBI XapaKTep MHOIMX PEAJbHBIX IIPOLIECCOB M 3aBUCHMOCTEH, IPOU3BOIUTH
IIPOCTEUIINE BEPOSITHOCTHBIE PACYETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMH MpUHIMOAMU cOOpa, aHamu3za |
MPEACTABICHNS JAHHBIX W3 PA3NMYHBIX cpep KU3HU OO0IIecTBA M TrocyJapcTBa MPUOOLIAET
oOyyaromuxcst K OOLIECTBEHHbIM HHTepecaM. l3yueHue OCHOB KOMOWHATOPUKU PpPa3BUBAET
HaBbIKM OpraHu3aluu nepedopa M Mojacy€Ta yucia BapUaHTOB, B TOM YHWCJIE B IMPUKIATHBIX
3a1a4ax. 3HAKOMCTBO C OCHOBaMHU Te€OpUH TpadoB co37aéT MaTeMaTHYeCKUM (yHAaAMEHT IS
(GbopMHpOBaHUS KOMIETEHIMHA B 00acTh HMHMOPMATUKH M LHUPPOBBIX TexHONOruh. I[lpu
WU3YYEHUU CTAaTUCTUKA W BEPOSTHOCTH O0OramjaroTcs MpeACTaBICHUs OOydYaromuxcsa O
COBPEMEHHOM KapTHHE MHpa U METOJlaX €ro MCCieIoBaHUs, (OpMUpPYETCS NOHMMAHUE POJIU
CTaTUCTUKH KaK HCTOYHUKA COLMAJIbHO 3HAYMMOW HMH(OPMALMM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBercTBHM C [JaHHBIMH LEJISAMH B CTPYKTYpE MporpamMMbl Yy4eOHOro Kypca
«BeposTHOCTh M CTAaTHCTHKa» OCHOBHOrO OOIIEro oOpa3oBaHUS Ha YriayOJIEHHOM ypOBHE
BBIJICJIEHBl CIIEIYIOLIUE COJIepKaTelIbHO-MeToanueckrue nuHuu: «lIperncraBiieHne OaHHBIX U
onucareibHasl CTaTHCTUKa», «BepodaTHOCTb», «DJeMeHThl KOMOMHATOpUKW», «BBenenue B
Teoputo rpadoBy», « MHOKECTBaY, «Jlorukay.

Conepxxanue nunun «lIpencraBieHre TaHHBIX W OMHUCATENbHAS CTATHUCTHKA» CIY)KUT
OCHOBOM 1711 (popMHpOBaHUS HABBIKOB pabOTHI ¢ MH(pOpMaLMEN: OT YTEHUS U MHTEPHpPETaLUH
uH(dopmaluu, TpeACTaBICHHOW B Ta0nMiax, Ha auarpamMmax u rpadukax, g0 coOopa,
MPEACTABICHUS U aHAJIM3a TaHHBIX C UCTIOJIb30BAHUEM CTATUCTHUECKUX XapaKTEPUCTUK CPEIHHUX
U pacceuBaHusi. Paboras ¢ gaHHBIMU, OOy4YarONIMECs Y4YaTCs CUMTHIBATH U MHTEPHPETUPOBATH
JaHHBIE, BBIJIBUTaTh, apIYMEHTHUPOBATh U KPUTUKOBATH MPOCTEHIINE THUIOTE3bl, PA3MBILLISAThH
HaJ (pakTOpamu, BHI3BIBAIOIIUMHU U3MEHYUBOCTD, M OLICHUBATh UX BIUSHUE HA pacCMaTpUBaEMbIe
BEJIMYMHBI U ITPOLIECCHI.

NuTyuTMBHOE  mOpEACTaBIEHUME O  CIy4alHOW  M3MEHUYMBOCTH,  MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHJICHUMU CTAHOBUTCA MOTUBHUPYIOLIEW OCHOBOW I U3YYEHUS TEOPUU
BEpOSITHOCTEW. boiblIOe 3HaueHWE MMEKT NPAKTUYECKUE 3aJaHUsl, B YACTHOCTU OIBITHI C
KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJEISIMHU.



[lonsiTie BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAononoous ciydailHoro coOwitus. [Ipu
U3Y4YeHUH Y4eOHOro Kypca o0yyarouyecs 3HaKOMSTCS C MMPOCTEUIIMMHA METOAAMH BbIYMCIICHHUS
BEPOSITHOCTEW B CIyYAMHBIX AKCIEPUMEHTAX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMH UCXOAAMU,
BEPOSATHOCTHBIMU 3aKOHAMHM, MO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CIOKHbIE 3amaun. B
y4eOHBI KypC BXOAST HayallbHbIC MPEACTABICHUS O CIy4YailHBIX BEJIMYMHAX U UX YHCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCyIIeCTBIISIETCS 3HAKOMCTBO 00YYaIOIUXCSl ¢ MHOKECTBAMH U
OCHOBHBIMHU OTI€pAIMsIMHU HaJl MHO>KECTBAMHU, PACCMATPUBAIOTCS MIPUMEPHI IPUMEHEHUs rpadoB
U DIIEMEHTOB TEOPUHM MHOXECTB I PEIICHHs 337ad, a TAKKE MCIOJb30BAHMS B JIPYTUX
MaTeMaTUYECKHX KypcaxX U y4eOHBIX NMpeaAMETaXx.

Ha uszyuenue yuebHOro kypca «BepodaTHOCTh M cratucThka» oTrBoautTcs 102 daca: B 7
kiacce — 34 gaca (1 gac B Henento), B 8 kitacce — 34 yaca (1 yac B Hezento), B 9 kinacce — 34 yaca
(1 yac B HezeIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

[IpencraBieHre AaHHBIX B BUAE TaOJUL, auarpaMM. 3amlojHEHHE TaOaul, YTEHHE U
MOCTPOCHUE CTOJOMKOBBIX (CTOMOUYATHIX) U KPYTOBBIX AUarpaMM. UTeHHE TpaHKOB peantbHbBIX
nporieccoB. M3Bieuenne nHpopMaluu U3 quarpaMM 1 TabJnIl, UCTIOJIb30BaHUE U UHTEPIIPETALIUs
JAHHBIX.

OmnucarenpHas CTaTHUCTHKA: CpeJHEE apU(PMETHUECKOoe, MEeIHaHa, pa3Max, HauOoJbllee U
HauMEHbIlIeE 3HAUCHUS, KBAPTUIIU, CPEHEE TAPMOHUYECKOE, CPEJHEE FAPMOHNYECKOE UMCIIOBBIX
JAHHBIX.

[Ipumepbl caydyaliHOM M3MEHYMBOCTM IIPU H3MEPEHHsIX, B MaCCOBOM HPOU3BOJICTBE,
TEHACHIMU U CiIy4ailHble KoJieOaHMs, TIpYyNIUPOBKA [aHHBIX, NPEICTaBICHUE CIIy4alHON
M3MEHYMBOCTHU C MIOMOILBIO TUAarpaMM, YaCTOTHI 3HAUEHUN, CTATUCTUYECKAs] YCTOMUNBOCTb.

I'pad, BepmnHa, pedbpo. Crenens BepiinHbl. Yucno pédep u cymMMapHas CTENEHb BEPILIUH.
[Tonsitue o cBsa3ubIX rpadax. Ilytu B rpadax. Llenu u mukisl. O6xon rpada (3inepoB myTsh).
[Tonsitue 00 opueHTHupoBaHHOM rpade. Pemenue 3agau ¢ moMoubio rpados.

YTBepkAcHUS W BBICKa3blBaHMsS. OTpUIIaHUE YTBEP)KICHHMS, YCIOBHBIE YTBEP)KICHMUS,
oOpaTHbIE U PaBHOCUJIbHBIE YTBEPKICHUS, HEOOXOAUMBIE U JJOCTaTOUHBIE YCJIOBMSI, CBOWCTBA U
npu3Haku. [[poTHBONOIOKHBIE YTBEPKIEHUSA, JOKA3aTEIbCTBA OT MPOTUBHOTO.

CrnyyaliHBIi SKCIIEpUMEHT (OMBIT) W Ciy4yallHOe coObITHEe. BepoATHOCT, W YacToTa
CIIy4ailHOro coObITHS. POJIb MaIOBEPOSITHBIX M IPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00111E€CTBE.

8 KUIIACC

MHO»XeCTBO ¥ MOAMHOXKECTBO. [IprMepbl MHOKECTB B OKpysKaronieM mupe. [lepeceuenue u
oObequHeHne MHOXecCTB. Juarpammel Diinepa. YucnoBeie MHOXKecCTBa. [IpuMepbl MHOXKECTB U3
KypcoB anreOpsl u reoMeTrpuu. llepednciieHHe 5SJIEMEHTOB MHOXECTB C  IOMOIIBIO
OpPraHU30BAHHOTO Nepedopa U MpaBuiia yMHOXKEHU. DopMyIia BKIIFOUEHUS-UCKITIOYCHHUSL.

DnemeHTapHbIe coObITHS. BeposTHOCTH citydaliHbIX cOOBITUNA. ONBITHI C PABHOBO3MOKHBIMU
aNeMeHTapHbIMU cOObITUSIMU. CiTydaiiHbIN BBIOOD.

N3mepenne paccenBaHWs YHCIOBOIO MaccuBa. Jlucmepcus W CTaHIAPTHOE OTKIIOHEHUWE
yucioBoro Habopa. CBoiicTBa AMCIIEpCMM M CTAHAAPTHOTO OTKJIOHEHMs. Jluarpammel
paccerBaHMsl IByX Ha0JIt0/laeMbIX BeIUUMH. JInHEHas CBS3b HA AMarpaMMe pacCeuBaHMsL.

Hepeso. JlepeBo ciyuaiiHOro skcriepuMenTa. CBOMCTBa J€pEBbEB: €IUHCTBEHHOCTH IMYTH,
CBSA3b MEXAY YUCJIOM BepliuH U uuciioM pédep. [lonstue o miuockux rpadax. Pemenue 3anay c
ITOMOUIBIO JIEPEBBEB.

Jlornueckue coro3bl «M» u «MJIN». CBsI3b MEXy JTOTHYECKUMH COIO3aMH U OIEpalusiMu
HaJ MHOXecTBaMHU. VIcriosib30BaHue JIOTHYECKUX COI030B B ajredpe.

CrnyualiHple COOBITUS KaK MHOXECTBA 3JEMEHTapHbIX coObITUl. [IpoTHBOMONOXKHBIE
coObITus. Onepanuu HasK cOOBITUAMU. DPOpPMYIIa CIIOKEHHS BEPOSATHOCTEN.

IIpaBuiio yMHOXKEHUSI BEPOSTHOCTEN. Y CIIOBHAsA BEPOSATHOCTH. [IpeacraBienue ciyyaiiHOTO
JKCIIEpUMEHTa B BUJE fepeBa. HezaBucumbie COOBITHS.



9 KUIIACC

KomOunaropnoe npasuiio ymHoxeHusi. IlepecranoBku u ¢aktopuan. Yucio couetaHuil u
TpeyronpHuk Ilackans. CpoiicTBa uymcen couderanuii. bunom HeroToHa. Pemenue 3agau ¢
UCIIOJIb30BAaHUEM KOMOWHATOPUKH.

['eomeTrpuueckas BeposiTHOCTh. CiiydallHbI BBIOOp TOYKM W3 (UTYPHl HA TUIOCKOCTH, W3
OTpe3Ka, U3 YT OKPYKHOCTH.

UcnbiTanus. Ycnex u Heyaada. Cepust ucnblTaHUuM 10 niepBoro ycnexa. Cepust UCIIBITAaHUN
bepuymnu. BepositHocT coObiTHii B cepun ucnbiTaHuil bepuymnu. CrydaifHblii BbIOOp U3
KOHEYHOI'0 MHOKECTBA.

CrnydaliHas BEJIMUMHA W paclpefesieHre BeposTHOCTEH. IIpuMepsl cilydailHbIX BEJIHYHH.
BaxxHple pacnpenesieHHsi — YKCIO MOMBITOK B CEPUM UCIBITAHUN 10 MEPBOrO YCIEXa M YHCIIO
yCIEXOB B cepuu UcbITanuil bepHysum (reomeTpuyeckoe 1 OMHOMUAIILHOE PaCIpeeIICHHUS ).

MaremMaTtndeckoe OKHUIaHUE CIy4alHOW BEIWYUHBI. PU3NYECKUN CMBICI MAaTEMAaTUYECKOTO
oxkunanus. [Ipumepsl HCNIOIB30BaHKS MATEMATUYECKOTO OXKMAAHUs. Jlucnepcus U CTaHIapTHOE
OTKJIOHCHUE CIIy4YalhHOW BeIWYMHbl. (CBOMCTBA MAaTEMATHYECKOTO OXHUIAHUA M JUCIEPCUMU.
MareMaTudeckoe 0KUAAaHNUE U TUCIIEPCHS U3YUYCHHBIX PACTIPENCIICHUM.

HepaBenctBo YeObiméBa. 3akoH OONbIIMX yucen. MaTeMaTuyecKue OCHOBAHUSI U3MEPEHUS
BeposITHOCTEH. POJIb M 3HaUYE€HHE 3aKOHA OOJBIIMX YHUCEN B HAyKe, B IPUPOJE U OOUIECTBE, B TOM
YHCJIE B COLMOJIOTMYECKUX 00CIIEIOBAHUAX U B U3MEPEHUSX.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOTPAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTH U CTATHCTHUKA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTAThl OCBOCHHS MPOTPAMMBI 10 MAaTEMAaTHUKE XapaKTePU3YIOTCS B
JaCTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMS

MPOSIBJICHMEM WMHTEpeca K TPONUIOMY M HACTOSAIMIEMY POCCUWCKOM MAaTeMAaTHKH,
IICHHOCTHBIM OTHOIIICHWEM K JOCTH)KCHHUSM POCCHMCKMX MAaTeMaTHKOB M POCCHICKOU
MaTEeMaTHYECKON IIKOJBI, K WCIOJIB30BAaHUIO JTHUX [OCTIKEHHUH B JPYTUX HayKaxX H
NMPUKJIATHBIX cepax;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3aliil e€ro Ipas,
MPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX (GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUI, MPOIIEAYP TPaXTAHCKOTO 0011ecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHHEM JIOCTHKCHUI
HAyKH, OCO3HAHMEM BaKHOCTH MOPAITBHO-ITUICCKUX TPHUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TPy10BOTr0 BOCIIUTAHUS

YCTAaHOBKOM Ha aKTUBHOE YYacCTHE B PEUICHWU MPAKTUYECKUX 3a7a4 MaTeMaTU4eCKOu
HAIpPaBJICHHOCTHU, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOTO0 OO0pa3oBaHUS Ha MPOTSKEHUU
BCCH JKM3HU I YCIICITHON TPO(EeCCHOHATBLHON ACATEIHPHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAHHBIM BEIOOPOM M TTOCTPOSHUEM WHIUBUAYATHHOW TPACKTOPHUU 00pa30BaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JIMUYHBIX HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

CIIOCOOHOCTBHIO K 3MOILMOHATBHOMY W AICTETUYECKOMY BOCIPUATHIO MATEMATUYECKUX
00BEKTOB, 3aj1a4, pEIICHUH, PACCYKACHUH, YMEHHUIO BUICTh MaTEMaTHICCKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) neHHOCTel HAYYHOT O MO3HAHMS:

OpHEHTallMel B NIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UEJOBEKA, NPHUPOABI M OOIIEeCTBa, MOHMMaHUEM
MaTEeMaTUYeCKOW HayKH Kak cdepbl YeTOBEYSCKOW NEATeIbHOCTH, JTaloB €€ pa3BUTHI W
3HAYMMOCTH  JUIsl  Pa3BUTHS  [HWBWIM3AIMH, OBJAJACHHEM  S3BIKOM MAaTeMaTHKd U
MaTEMaTU4YeCKONW KyJbTypOHd KakK CpEICTBOM TO3HAHUS MHpA, OBJAJCHUEM HaBBIKAMHU
WCCJIEIOBATENLCKOU EATETLHOCTH;

6) ¢usnueckoro BocnuTaHHus, (GOPMHUPOBAHMS  KYJbTYPbl 370POBbA M
IMONUOHAIBLHOTO 0J1ATOMOTYYHsI:

TOTOBHOCTBIO TPHUMEHSATh MaTEMaTHYECKHWE 3HAHUS B HMHTEPECAaX CBOETO 370POBBA,
BEJICHUS 37I0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHITHU U
OTHbIXa, peryysipHas (u3uyeckas aKTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedIIECKCUH,
IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO YK€ TIpaBa JAPYroro 4eIoBeKa;

7) IKOJIOTH4eCKOIr0 BOCIIMTAHUA:



OpUEHTallMel Ha MPUMEHEHHWE MAaTEeMaTUYECKUX 3HAHWM U1 penieHus 3a7ad B o01acTH
COXPAaHHOCTH OKPYXaIOMIEH cpelbl, MIAHUPOBAHUS TMOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCNIEACTBUM VISl OKPY’KAIOIIEH CpeJlbl, OCO3HAHUEM TJI00aIbHOTO XapaKTepa 3KOJOTHYECKUX
npo0JieM U MyTel UX peleHus;

8) apanTanuu K N3MEHSAIOIIUMCH YCIOBUAM COLUAJIBHOM U MPUPOJIHOM CpeAbI:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSIX HEOINPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Yy JPYTrUxX
JI0JIeH, TpUOOpPETaTh B COBMECTHOM JIEITEIIbHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIUU U3
OIBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (OPMYIHPOBATH WJEH, MOHSITHS,
TUMOTE3bI 00 00BEKTax U SBICHUSIX, B TOM YMCJIE PaHEe HEM3BECTHBIX, OCO3HABATh JE(DUIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBAaTh CTPECCOBYIO CHUTYAallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUIA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEUICHUS U
nencTBUs, GOPMYyIUPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHHS MPOTpaMMBI MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaronierocsi OyayT copMHpoBaHbl MeTalpeaIMeTHbIE Pe3yJbTaThl,
XapaKTepU3yIOIIMECs]  OBJIAJICHUEM YHUBEPCAIbHBIMU  [MO3HABATECIIbHBIMU  JCHCTBUSIMH,
YHUBEPCAIbHBIMH KOMMYHUKATHUBHBIMH JEHCTBUSIMH W YHUBEPCAIBHBIMU PETYJISTUBHBIMU
JCVCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBUA:

BBISIBJISIT U XapaKTEPHU30BaTh CYIIECTBEHHbIC TMPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUH MEXIYy TMOHATUSIMHU, (QOPMYIUPOBATH OMNpEACTICHUS TOHSATHU,
yCTaHABJIMBATh CYIIECTBEHHBIA MpPU3HAK KIACCU(DUKAIMU, OCHOBAaHUSA i OOOOIICHHS u
CpaBHEHMS, KPUTEPUHU NMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (POpMyIUpoBaTh M MNPeoOpa3OBBIBATH CYXKICHUS: YTBEPJIUTEIbHBIC U
OTpHUIlaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIIHUE, YCIOBHBIC;

BBISIBJIAITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUHs B (haKTax,
JAHHBIX, HAOMIONIEHUSIX W YTBEPXKACHHSIX, TNpenjaraTb KpUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHNL;

JieJIaTh BBIBOABI C MCMOJIb30BAHUEM 3aKOHOB JIOTHUKH, JIEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKIIOUCHHUM, YMO3aKJIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (MIPSMBIE U OT MPOTUBHOTO),
MPOBOJUTh CAMOCTOSITEIPHO  JIOKA3aTENhCTBA MaTeMaTHUeCKHX (aKTOB, BBICTPAUBAThH
apryMEHTAIUI0, TPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, TPUMEHIThH METOJI MaTeMaTHYECKOM
WHYKIIMH, 00OCHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;

BBIOMpaATh CMOCO0 perieHus y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO BapHUaHTOB
penieHusi, BbIOWpaTh Hanbojee MOAXOMSIUA C Y4ETOM CaMOCTOSITENPHO BBIIETIEHHBIX
KPUTEPHUEB).



ba3oBble ucciie1oBaTe/IbCKHeE AeiCTBHUS:

WCITOJI30BATh BOIIPOCHI KaK MCCIEA0BATEbCKUN HHCTPYMEHT TIO3HAHUSA, (POPMYIUPOBATH
BOIPOCHI, PUKCHPYIOITUE TPOTUBOPEUHE, TPOOTIEMY, CAMOCTOSTENHHO YCTAaHABINBATH NCKOMOE
U JaHHOe, (GOPMUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO TTO3UIIMIO, MHEHHE;

MIPOBOJIUTH IO CAMOCTOSITEJIbBHO COCTABJICHHOMY IUJIaHY 3KCIEPUMEHT, UCCIEIOBAHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXTY
coboii;

CaMOCTOATEIFHO (POPMYIUPOBATH 00OOIIECHHS U BBHIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCIICIOBaHMS, DSKCIIEPUMEHTa, OIGHUBATh JOCTOBEPHOCTh IMOJYyUYCHHBIX
pe3yJbTaTOB, BRIBOJAOB M O0OOIICHUI;

MIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBUTATh MPEANOJIOKECHUS O
€ro pa3BUTUH B HOBBIX YCJIIOBUSX.

Pabora ¢ nndopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS
pEUIEHUS 3a/1a4H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPHPETUPOBATH HHPOPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

BBIOMpaTh (popMy mpeacTaBieHUss UHGOPMAIMA U WLIIOCTPUPOBATh peIlaeMbIe 3aauu
cXeMaMH, TuarpaMMaMu, HTHOUM rpadukoi 1 UX KOMOWHAIUSAMU,

OIICHUBATh HAAGKHOCTH HMHGOPMAIMA IO  KPUTEPHUSAM, IMPEIOKCHHBIM WU
c(hopMyIMPOBaHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eCTBUS:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBHSMHU H IIEIISIMHU
00IIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHMUS TO XOAYy pEIHICHUS 3aJladyd, KOMMEHTHUPOBATh MOJIYYCHHBIN
pe3yibTarT;

B X0Jie 00CYXJICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOM TEeMbl, MPOOJIEMBI,
peraeMoi 3a1a4n, BRICKA3bIBaTh MJICH, HAICIICHHBIE HA IMOWCK PEIICHUS, COMOCTAaBIATh CBOU
CYXJICHUS C CY)XKICHUSIMH JIPYTUX YYaCTHUKOB JUAOra, 0OHAPYKUBATh Pa3UdKMe W CXOJCTBO
MO3UIIMI, B KOPPEKTHOU GopMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

MPEACTABIATh PE3yJbTAaThl PEHICHHS 3a/aud, JKCIEPUMEHTA, HCCIEIOBAHUS, IMPOCKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad  MPE3CHTAMA |
0COOEHHOCTEN ayIMTOpUH;

MMOHUMATh W HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaH/IHONH W WHIWBHIYAIbHOW pabOTHI MPHU
perieHny y4eOHBIX MaTeMaTHYeCKUX 3aj/lad, MPUHUMATHh I11€Jh COBMECTHOW JIESTEIHHOCTH,
IJTAHUPOBATH OPTAHHU3AIIMI0 COBMECTHOM pabOThI, pacIpeiesiTh BUIBI paboT, JOrOBapUBATHCA,
00CYXKIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4aCTBOBaTh B I'PYNMOBBIX (Popmax paboThl (00CYXaAeHUS, OOMEH MHEHUMH, «MO3TOBBIE
MITYPMBD» U WHBIE); BBINOIHATH CBOIO YacCTh paOOThl M KOOPJAMHHPOBATH CBOM JEHUCTBUS C
JPYTUMHU YJIEHAaMHU KOMaH/IbI, OIEHWBATh KAa4E€CTBO PE3yJIbTaTa U KaueCTBO CBOEro BKJIA/la B
00IIMi pe3yNbTaT Mo KPUTEPHSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMU B3aHMOICHCTBHUS.



PeryJsiTHBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISIBJISITH NPOOJIEMBI ANl PEIICHHs B OKU3HEHHBIX U y4eOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHUS PELICHUN (MHANBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIBHO COCTaBIIAATh IUIAH, aJTOPUTM pELICHUs 3aJaud (WM €ro 4acThb),
BbIOMpaTh CIIOCOO PELIEHUS C YYETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ YYETOM HOBOU MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

BJA/IETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3ysbTaTa pEIIeHUs
MaTeMaTHYECKOH 3a7auu, CAMOMOTHBALIMM U PEQIIEKCUH;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PELICHWH 3a/1a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTAaTa JACSITEIBHOCTH IOCTABICHHOM LIEIM U YCIOBHSM,
OOBSACHATh NPUYUHBl JTOCTHKEHUS WIM HEIOCTHKEHHUS LENH, HAaXOJIUTh OIIMOKY, /1aBaThb
OILICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATh SMOLMU MPU HU3YYEHUU MATEMAaTUYECKUX OOBEKTOB M (PAKTOB, J/JaBaTh
YMOLIMOHAIIBHYIO OLICHKY PEIIEHUs 3a/1auu.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 7 Kjacce OOydyaromUics TOJNYYUT CIEIYIONIUE MPEAMETHBIC
pe3yJbTaTHhI:

Yurate uHbOpMALIMIO, MPEJACTABICHHYIO B TalJullax, Ha JguUarpaMMmax, Mpe/CTaBISITh
JAaHHBIE B BHJI€ TAOJMIl, CTPOUTH CTOJOMKOBBLIE (CTOJIOYATHIC) M KPYTOBBIC AHArpaMMBbI T10
MacCUBaM 3HAYCHHM.

OnucelBaTh U MHTEPIPETUPOBATH pPEAIbHBIE YHUCIOBBIE IAHHBIE, IMPEICTABICHHBIE B
TabauIax, Ha AuarpaMmmax, rpaduxax.

Hcnonb3oBaTh Jisi OMUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTePUCTUKHU: CpeaHee
apuMeTHIeCKOe, Me/IMaHa, HauOoJIbIIIee U HAMMEHBIIIEe 3HAUCHUS, pa3MaX, KBaPTHIIU.

HNMeTh MpeacTaBlIeHHE O JIOTUYECKUX YTBEPKICHUSX U BBICKA3bIBAHUAX, YMETh CTPOUTH
oTpuIlaHus, (GOpMyIUPOBaTh YCJIOBHBIC YTBEPKICHUS MPHU PEIICHUHU 3ajlady, B TOM YHUCJE U3
JIpyrux ydeOHBIX KYypCOB, HMETh MPEJICTABICHUE O TEOpeMax-CBOMCTBAX W TeopeMax-
MpU3HAKaX, O HEOOXOJMMBIX M JOCTAaTOUHBIX YCJIOBHUSX, O METOJ€ JI0Ka3aTelbCTBa OT
MPOTUBHOTO.

NmeTs mpeacraBieHHe O CIIy4YalhHOM HM3MEHYMBOCTM HAa IMPUMEPAX pe3yJIbTATOB
U3MEPEHUH, 11eH, (PU3NYECKUX BEJIUYUH, aHTPOIIOMETPUUYECKUX JaHHBIX, UMETh MPEICTaBICHUE
0 CTaTUCTUYECKON YCTOMYMBOCTH.

Hcnonp30BaTh 1711 ONHUCAHUSL JIAHHBIX YaCTOThl 3HAYEHWM, TPYNIUPOBATH JaHHBIE,
CTPOUTH TUCTOTPAMMBbI TPYNIHUPOBAHHBIX JAHHBIX.

Hcnonp3oBath Tpadsl Uil pemieHust 3aj1ad, UMETh MPECTaBIeHne O TEPMUHAX TEOPUU
rpadoB: BepiluHa, pedpo, LIeTb, LUK, TyTh B Tpade, UMeTh npeicTaBieHue 006 00xoe rpada u
00 OpHEHTHPOBAHHBIX Ipadax.



K koHmy oOyuenus B 8 Kkiacce oOyyarouuiicss NHOJYYUT CIELYIOIIWE IPEAMETHBIE
pPE3yIbTaTHI:

OnepupoBaTth MOHATHSAMH MHOXECTBA, MOJMHOXXECTBA, BBINOJHATH OIEpPalUU HaJ
MHOJKECTBaMHU:  OOBEIUHEHHE, IIEPEeCEYCHHUEe, IEPEUUCIATh HJIEMEHTbl MHOXECTB C
UCIIOJIb30BaHUEM OPTaHW30BAHHOTO Mepedopa U KOMOMHATOPHOIO IPABUJIa YMHOKEHHUS.

HaxoauTbs BEpOATHOCTH CIIy4alHBIX COOBITUH B CIIy4ailHBIX OMNbITaX, 3Hask BEPOSITHOCTH
3JIEMEHTApHBIX COOBITHI, B TOM YHCJIE€ B OIBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, UMETH MTOHITHE O CITy4YaHOM BBIOODE.

OnuceliBaTh JJaHHBIE C TIOMOIIBIO CPEIHUX 3HAYEHUM M MEp pacceuBaHus (QuUcrepcus U
CTaH/IapTHOE OTKJIOHEHHUE). YMETh CTPOUTh U HMHTEPIPETHUPOBATH AUArPaMMbl PacCEUBaHMI,
UMETh MPEACTABICHUE O CBA3U MEKIY HAOI0JTaeMbIMH BETMYMHAMHU.

MmeTs npencTaBieHue 0 JepeBe, O BEPIIMHAX U pEOpax IepeBa, UCIOJIb30BAHNN JEPEBbEB
IPU PELICHUHU 337a4 B TEOPUU BEPOSATHOCTEH, B APYrUX YUEOHBIX MAaT€MATHYECKUX Kypcax U
3a/1a4 U3 IpYruX yueOHbIX MPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITHSA KaK MHOKECTBA 3JIEMEHTAPHBIX COOBITUN CIy4yailHOro
OMbITa, BBITOJIHATH ONEPAlMU HAJl COOBITUSMHU, UCIIOJIB30BATh MPU PEUICHUU 3a/1a4y JUarpaMMbl
Diiniepa, YUCIOBYIO MPSIMYIO, IPUMEHATH (POPMYITy CIIOKEHUS BEPOSATHOCTEM.

Ilonp30BaTbCAd MPAaBWIOM YMHOXEHUsS BEPOATHOCTEM, HCIOJIb30BATH JEPEBO IS
IPEACTABICHNs CIYy4allHOrO OMNbITa NpH pemeHuu 3axad. OnepupoBaTh NOHATHEM
HE3aBUCUMOCTH COOBITHIA.

K xonmy oOydenus B 9 kiacce OOydyaromuiicss TOJNYYUT CIEAYIONIUE MPEAMETHBIC
pe3yJIbTATHI:

[Tonp30BaThC KOMOMHATOPHBIM MPABUIIOM YMHOKEHUS, HAXOJIUTh YHUCIIO TIEPECTAHOBOK,
YHUCIIO COYETAHUH, MOJb30BATHCA TPEYroabHUKOM llackans mpu pemeHun 3amad, B TOM YHUCIIE
Ha BBIYHCIIEHHUE BEPOSITHOCTEH COOBITUH.

Hcrnonb30BaTh MOHITHE TEOMETPUUYECKON BEPOATHOCTH, HAXOAUTH BEPOSTHOCTH COOBITUI
B OIBITaX, CBSI3aHHBIX CO CIYYaWHBIM BBHIOOPOM TOUYEK W3 TUIOCKOU (UTYpPHI, OTpE3Ka, JJIUHBI
OKPYKHOCTH.

HaxoauTh BEpOSITHOCTH COOBITUH B OIBITAX, CBA3AHHBIX C UCHBITAHUSMH JIO JTOCTUKEHUS
IIEPBOTO yCIIEXAa, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTh npeacraBieHrue O CIy4YalHbIX BEJIMYMHAX U OINO3HABATh CIIyYalHbIE BEJIMYUHBI B
ABJICHUSIX OKPYKAIOIIEr0 MHUpPA, ONEPUPOBATH IMOHITHUEM «PACHPEACICHUE BEPOSTHOCTEN.
YMeTh CTPOUTH paclpelesieHns] BEPOATHOCTEN 3HAYECHHUM CIIy4alHbIX BEJIMYHMH B MU3YYEHHBIX
OTIBITaX.

Haxomute MaTeMaTHyecKoe OXHUJAHWE U JHUCHEPCHUI0 CIIyYaliHOM BEJIWYMHBI 110
paclpeiesiCeHUI0, MPUMEHATh YHWCIIOBBIE XAPAKTEPUCTUKHA HW3YUYEHHBIX PACHPEACICHUN IpU
pellIeHuu 3a1ay.

NmeTh npeacTaBieHre 0 3aKOHE CIIYYaHBIX YMCEN KaK O MPOSIBJICHUU 3aKOHOMEPHOCTH B
CIy4ailHOW W3MEHYMBOCTH, MOHUMATh MaTeMaTHYECKOE OOOCHOBAHHE OJM30CTH YaCTOTHI U
BepOsITHOCTU COOBbITHS. VIMETh MpeAcTaBiIeHHE O POJIM 3aKOHA OOJBIIUX YHCEN B MPUPOJE U
oO1miecTse.



Ne
n/n

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pa3jiesioB
U TeM NPOrpamMmbl

Bcero

KoaudecTBO 9acoB

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

XapakTepuCTHKA 1eATeJILHOCTH 00y4al0IIMXCH

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX

OcBauBath CIOCOOBI TIPEACTABICHUS CTATUCTHYECKUX JaHHBIX U
YHCIIOBBIX MAaCCHBOB C TIOMOIIBIO TAOIHI] U JUArpamMm ¢
UCIIOJIb30BaHUEM aKTYaJIbHBIX U BaXKHBIX JAHHBIX
(memorpaduveckue TaHHbIC, TPOU3BOJICTBO MPOTYKITHH,
OOIICCTBCHHBIE W MPUPOIHBIC SBJICHUS). MI3ydaTh METO B
paboThI ¢ TAOIMYHBIMH U TPAPUUECKUMHE MTPEICTABICHUSIMU
JTAHHBIX C TIOMOIIBIO ITUPPOBEIX PECYPCOB B XOJI€ MPAKTUYCCKUX
pabor.

OmnucarenbHas CTaTUCTHKA

Crny4daiiHasi ”3MEHUYHUBOCTh

Brenenue B Teopuro rpadoB

OcBauBaTh NOHATHUS: YUCIOBOM MaccuB (Habop), Mepa IIeHTpa, B
TOM YHCJIE CpeHee apu(MeTHIeCKoe, MeIaHa, 4acToTa
3HaueHus: ONHUCHIBATh CTATUCTUYECKUE TAHHBIE C TTIOMOIIIbIO
cpenHero apugMeTHYecKoro u Meauansl. Pemare 3agaun.
N3yyath cBOMCTBA CpeHUX, B TOM YHCIIE C TTOMOIIBIO IIU(PPOBBIX
pecypcoB, B X0/1€ MMPaKTHUYECKUX padoT. OcBanBaTh MOHSTHUS:
HauOoJbIlIee M HAUMEHBIIIee 3HAU€HUS YHCIIOBOIO MAaCCHBA,
pa3max, KBapTHib. Pemate 3a1aun Ha BEIOOP criocoOa Onucanus
MAacCHBOB B COOTBETCTBUH C IPUPOJIOI TaHHBIX U LIETSIMU
HCCIIEIOBaHMs, B TOM UUCJIE B X0J1€ IPAKTHUECKOH pabOTHI.

OnuceiBaTh JaHHBIE C TIOMOILBIO IPYIIUPOBKU, CTPOUTH
TUCTOIPaMMBI, BBIIBUTaTh IPOCTEHIINE TUIIOTE3bl. OCBauBaTh
rpaduyeckue npeCTaBIeHNs pa3HbIX BUIOB CIydaiiHON
W3MEHYMBOCTH, B TOM YHUCIIE C TOMOIIBIO ITU(PPOBBIX PECYPCOB, B
X0/J1e MPAaKTUYECKON pabOThI.

OcBauBath NoHATHS: rpad, BepInHbI U pEdpa rpada, cTeneHs,
myTh B rpade, 1enu U UUKIbL, MyTh B rpade, IIockuit rpad,
CBSI3HBIN Tpad, OpUEHTUPOBAaHHBIN rpad. Pemats 3a1aun Ha
MIOMCK CYMMBI CTeTIeHel BepIIrH rpada, Ha mouck obxoaa rpaga,
Ha MoOUCK nyTei B rpadax. Mcrnoas3oBaTh rpadsl IpH pelieHun




Jloruka

3a/1a4 U3 anreOpbl, TeOMETPUH, TEOPUU BEPOITHOCTEH, APYTUX
IIPEIMETOB.

W3ygars BUIBI yTBEPKIAEHUI U BbICKa3biBaHU. OcBauBaTh
CocOOBI NOCTPOEHUS YCIOBHBIX YTBEPKAECHUH, TOKAa3aTEIbHbBIX
paccyxaeHuid, GOpMYINPOBKH TEOPEM, BBIPAKAIOIINX CBOHCTBA
U IPU3HAKU, METObI MATEMATUYECKUX JIOKA3aTENIbCTB.

BepositHOCTB 1 yacToTa
CJIy4aifHOro COOBITHS

OcBauBaTh OHATHUS: CyYalHBIN OIBIT U CITy4aifHOE COOBITHE,
MaJIOBEPOSITHOE ¥ MPAKTUYECKU JIOCTOBEpHOE coObITHE. 3ydaTh
3HAYUMOCTb MaJIOBEPOSITHBIX COOBITHI B IPUpPOE U 0OIIIeCTBE Ha
BaKHBIX NMpUMepax (aBapuu, HECYACTHBIC CITydau, 3alluTa
nepcoHanbHON nHGOpMaIuy, rnepeaaya JaHHex). M3ydats poib
KJIACCUUECKHUX BEPOSTHOCTHBIX MOJiesiel (MOHETa, UTpaJibHAs
KOCTh) B T€OpUU BepoATHOCTEH. HabmonaTe 1 u3yyaTh 4acToTy
COOBITUH B MPOCTHIX IKCIEPUMEHTAX, B TOM YHUCJIE€ C TTIOMOIIBIO
HU(POBBIX PECYPCOB.

[ToBTOpeHnue, 06001ICHNE,
cHUCTEMaTH3alMs 3HaHUI

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

[ToBTOPSTH M3y4eHHOE U BBICTPAaNBATh CUCTEMY 3HaHHHU. Periath
3aJauu Ha MPECTABJICHUE U ONMMCAHNE TaHHBIX C TIOMOIIBIO
M3Yy4YCHHBIX XapaKTEPHUCTHK, IPEICTaBICHNE HH(POPMALIIH C
nomolisio rpagoB. OOCyX1aTh IPUMEPHI CITY4alHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX CITydaiHBIX
COOBITHI, X POJH B IPUPOJIE U )KU3HHU YEIOBEKA.




n/n

8 KVIACC

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

IToBTOpeHue xkypca 7
KJjlacca

KoanuyecTBO 4acos

Bcero

KonTpoibHbie
padoThI

IIpakTuyeckue
padoThI

XapaKTepI/ICTI/IKa JACATCJIBbHOCTH oﬁyqammnxcﬂ

IToBTOPSATH N3Yy4EHHOE U BBICTPAaUBaTh CUCTEMY 3HaHMM. Pemars 3axaun
HA MPEJICTABIEHUE U ONUCAHUE JAHHBIX C TOMOIIBIO H3YUEHHBIX
XapakTepUCTHK. PemaTe 3a1aun Ha peICTaBIeHUEe IPYIITUPOBAHHBIX
JIAHHBIX Y ONMCAHUE CIIyYalHOW M3MEHUYMBOCTHU. Pemiars 3a1aum Ha
OTpeieNIeHUE YACTOThI CITyYalHBIX COOBITUN, O0CYXACHHUE TPUMEPOB
CIIy4alHBIX COOBITUM, 3a/1a4M Ha ONMKMCAHNE MHOXKECTB U MPEACTABICHUE
nH(popMaluy B BuaE rpados.

MuoxectBa

BepositHOCTB
CITy4altHOTO COOBITHS

OcBauBaTh MOHATHUS: MHOXCCTBO, IIOAMHOXCCTBO, BKIIFOUYCHUC,
NEepeCCUCHUC U O6’I)€III/IHCHI/IC MHOXKECTB, YHUCJIOBBIC MHOXXCCTBA,
YHUCJIIOBBIC IIPOMCIKYTKH. Pemars 3agaun ¢ mOMOIIBIO Q)OpMyH
BKIIIOUCHUA-UCKIIIOYCHU .

OcBauBaTh MOHATHS: JIEMEHTApHOE COOBITHE, CITy9aifHOE COOBITHE KaK
COBOKYITHOCTb OJIArONMPUSATCTBYIOIIUX 3JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOYKHBIE AJIEMEHTapHbIE COOBITUA. Pemath 3a1aun Ha
BBIUMCIIEHUE BEPOATHOCTEH COOBITUH MO BEPOSITHOCTSAM 3JIEMEHTapHBIX
coOBITUH CITy4aitHOTO ombITa. PermaTs 3a1a4i Ha BEIUKUCIIEHUE
BEPOSATHOCTEH COOBITHH B ONBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTapPHBIMU COOBITUAMHU, B TOM YHCJIE C IOMOILbIO KOMITBIOTEpA.
IIpoBOANTH U N3y4aTh ONBITHI C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCJIE C UCIIOIb30BAaHUEM MOHET, UTPaJIbHBIX KOCTEN
U IPYTUX MOJEJeH B X0Jie MPAKTUYECKON pabOThlI.

OnucarenpHas
CTATUCTHUKA.
PacceuBanue maHHbBIX

OcBauBaTh NOHATHA: JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHUE,
HCIOJIb30BaTh ATH XapaKTEPUCTUKU JJIsl OIMCAHUS PACCENBAHUS JaHHbBIX.
BeiBurath runotess 00 OTCYTCTBUU MIIM HAJTMUUH CBS3H 110
nuarpammam paccerBaHus. CTpOUTH TUarpaMMbl pacCEeUBaHMs 110
UMEIOIIMMCS TAHHBIM, B TOM YHCJIE C IIOMOLIbIO IIU(PPOBBIX PECYPCOB.

Bgenenue B Teoputo
rpados

OcBauBaTh NOHATHS: IepeBO Kak rpad O0e3 mukiia, BUcsdas BeplInHa
(JiucT), BETBBb JepeBa, MyTh B IepeBe, AMaMeTp epeBa. M3yyaTs
CBOMCTBA JIEPEBA: CYIIECTBOBAHUE BUCSYEH BEPIIMHBI, €IUHCTBEHHOCTh



IIyTH MEXIY ABYMs BEPIIMHAMHU, CBSI3b MEXK/Y YHCIIOM BEPIIHMH U
grcaoM péoep. Pemare 3a1aun Ha IOUCK U IEpEYUCIICHIE MTyTeH B
JiepeBe, oINpeieNIeHUe Yncia BepIIMH Ui péoep B AepeBe, CBOWCTBA
IJIOCKHX TpadoB.
N3yuaTh METO/BI U CTPYKTYPY MATEMATHUYECKUX YTBEPKICHUH,
6 Tlormka ) coJiepKallMX JOTHYeCKHe cor3bl. OCBauBaTh UCIIOIb30BAHNUE }
JIOTUYECKHUX COKO30B MPHU MOCTPOCHUHU CUCTEM U COBOKYITHOCTEH
YpaBHEHUH U HEPABEHCTBO OT IPOTUBHOIO.
OcBauBaTh NOHATHA: B3aUMHO ITPOTUBOMOJIOKHBIE COOBITHS, OTIEpAIUU
Onepaiyu Han HaJ COOBITUSIMU, O0BCIMHEHUE U ITEPECEUCHUE COOBITUH, COBMECTHBIC U
CIIyJanHBIMH HECOBMECTHBIE COOBITHUS. 3yuaTh TeOpeMbl O BEpOSITHOCTH
7 COOBITUAMMU. 3 00BbEeTUHEHUS ABYX COOBITUH ((OPMYITBI CIIOKEHUS BEPOSITHOCTEH ).
Cnoxenue Pewiate 3a1auun, B TOM 4Kciie TEKCTOBBIE, HA BBIYMCIECHUE BEPOSITHOCTEN
BEpOSITHOCTEH O00BETMHEHUS U TICPECEUCHUS COOBITHI C TOMOIIBIO YHCIIOBOU MTPSIMOH,
auarpamm Jusepa.
VYcnoBHas
BEPOSITHOCTb, OcBauBaTh MOHATHS: TIPABUIIO YMHOXKCHHS BEPOSITHOCTEH, YCIIOBHAS
YMHOKEHHE BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS, ZIEpeBo CIy4aifHoro ombira.
8 BeposTHOCTE 5 Pemiate 3a1aun Ha omnpeiesIeHUE U CBOMCTBA HE3aBUCUMBIX COOBITHIA.
’ Pemiate 3a1aun Ha MOMCK BEPOSITHOCTEIC UCIIOJIB30BAaHUEM J€peBa
HC3aBHCHMbIC CIIy4alHOTO OIIBITA.
COOBITUS
[ToBTOPSTH N3YyUEHHOE U BHICTPaNUBaTh CUCTEMY 3HaHM. Pemars 3axaun
[loBTOpeHHE, Ha MIPEICTABJIICHUE U ONMCAHUE JAHHBIX C MTOMOIIBIO U3YYCHHBIX
06GoBIeHHe, XapaKkTepucTHK. Pemate 3a1aun ¢ mpumenenuem rpados. Pemars 3anaun
9 CHCTEMATH3AIHS 5 Ha HAaXO0XJIEHHWE BEPOSITHOCTH CITy4aliHOTO COOBITUS 110 BEPOSITHOCTSIM
. JJIIEMEHTapHBIX cOOBITHI. PemaTh 3aaun Ha HAXOXKEHHE BEPOSITHOCTEM
SHaHMH 00BbETMHEHUS U TIepeceYeHUs] COOBITHH, B TOM UHCJIE HE3aBUCUMBIX, C
HCIOJIb30BaHUEM TpadUIeCcKUX MPeICTaBICHHIA.
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9 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMsbI

[ToBTOpenue kypca 8
KJlacca

OJIEMEHTHI
KOMOWHATOPHUKH

I'eomerpuyueckas
BEpPOSITHOCTh

KoanuecTBo 4acoB

Bcero

KonTpoibHbie
padoThI

IIpakTuyeckue
padoThI

JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI

IToBTOPSATH NU3y4EHHOE U BBICTPAUBATh CUCTEMY 3HaHU. Pemars 3anaun
Ha MPEJCTABIICHUE U OIIMCaHUE JaHHBIX. PemaTe 3a1aun Ha HAXOXKAECHUE
BEPOATHOCTEN 0OBEIUHEHMSI U [IEPECEUEHUS COOBITUM, B TOM YHCIIE
HE3aBUCHMBIX C MCII0JIb30BaHUEM IpaUUeCKUX NpeACTaBICHUN U
JIepeBa CIIy4alHOTO OTIBITA.

OcBauBaTh NOHATHS: KOMOMHATOPHOE IPABUIIO YMHOKEHUS,
yIOpsI0YCHHAs Iapa, Tpoiika 00bEKTOB, IEPECTaHOBKA, (haKTOpHal
YKCIIa, COYETAHUE YNCIIO COYeTaHUH, TpeyronbHuk [lackamns. Pemars
3aJjaud Ha NepevrcIeHne KOMOMHALMM, KOJTMYEeCTBA 3JIEMEHTapHbBIX
COOBITHI, HAX0X/IEHNE BEPOATHOCTEN COOBITUI C IPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C UCIIOIb30BAHUEM TPEYTOJIbHUKA
[Tackans. Pemats 3agaun Ha MpUMEHEHHE YMciia COYETaHul B anredpe
(cokpaménnoe ymMHOKeHue, ouHom HrroToHa).

OcBauBaTh NOHATHE TEOMETPUUYECKOI BeposTHOCTHU. PemaTte 3aaun Ha
HaXO0XKJICHUE BEPOSITHOCTEN B OIBITAX, MPEACTaBUMBIX KaK BBIOOP TOUEK
u3 (pUrypsl Ha TNIOCKOCTH (MHOTOYTOJIbHUKA, Kpyra), U3 OTpe3Ka Ui
JyTH OKPY>KHOCTH, U3 YUCIIOBOT'O MPOMEKYTKA.

Ucnbiranus bepnyinu

OcBauBaTh NOHATHUS: UCIIBITAHUE, DTIEMEHTAPHOE COOBITHE B UCTILITAHUU
(ycmiex u Heynava), cepus UCIIBITAHUHN, HACTYIIJIEHHE TIEPBOTO ycIexa
(neynaum), cepust ucnbiTanuii bepuymnu. Pemars 3anaun Ha
HAXO0X/IEHWE BEPOSITHOCTEHW COOBITHI B CEpUM UCTIBITAHUHN JI0 TIEPBOTO
ycnexa. Pemats 3a1aun Ha HaX0XkJIEHHUE BEPOSTHOCTEH COOBITUI B
CepHUH UCIBITAaHNH bepHysuH, B TOM YHCIIe ¢ TOMOIIBIO ITU(POBBIX
peCypcCoB.

CrnydaiiHasi BeTHIUHA

OcBauBaTh NOHATHS: ClIy4yailHas BEJIMYMHA, 3HAUEHUE CIIy4alHOU
BEJIMYMHBI, pacipeiesieHne BeposiTHOCTel. M3ydaTs, B TOM 4ucie ¢
MOMOIIBIO IIU(PPOBBIX PECYPCOB, U 00CYXKJIATh IPUMEPHI AUCKPETHBIX U




HEMPEepPbIBHBIX CITy4aiHbIX BEJIMYUH (B TOM YHCIIE POCT U BEC YeJIOBEKa,
YHUCJIEHHOCTh HACEJIEHUs, CTOUMOCTb TOBapOB U YCIYT), CIIy4alHbIX
BEJIMYMH, CBSI3aHHBIX C U3yYEHHBIMU CIIy4alHBIMU OIIBITAMH.

OcBauBaTh NOHATHUSA: MATEMATUYECKOE OXKUJIaHUE CITydaifHON
BEJIMYUHBI, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE CIIy4alHOU
BeIMYMHBI. Pemare 3a1aun Ha BBIYMCICHUE MAaTEMaTHUECKOTO

Yucnossie 0’KMJIaHMS U TUCIIEPCUN JUCKPETHOM CIIy4aiiHOM BEJIMYUHBI 110

XapaKTEPUCTUKU 6 3aJaHHOMY PacIpeeICHHIO, B TOM YHCIIE 3a/1a4, CBS3aHHBIX CO

CIIy4aliHbIX BEJIMYMH CTpaxOBaHHUEM U JIOTEPESIMU. 3HAKOMUTHCS C MAaTEMATUYECKUM
OKUJAHUEM U JUCIIEPCUEN HEKOTOPBIX PAaCIPEEIICHUN, B TOM YHCIIE
pacnpezeneHus Cly4aiiHON BEJIMYMHBI «UUCIIO YCIIEXOB» B CEpUU
ucnelTaHui bepHymin.
N3y4arh 4acToTy COOBITHS B IOBTOPSIOIIUXCS CIyYailHBIX OIBITAX KaK
CJIy4aiiHyI0 BEIMYMHY. 3HAKOMUTHCS 3aKOHOM OOJIBIINX YHCEN KaK
MaTeMaTUYECKUM BbIPaKEHUE CTaTUCTUUECKON YCTOMUYNBOCTH YacTOT U

3aKoH OOJIBLIMX YuCel 3 CpelHUX 3HaueHul. PemaTe 3a1a4un Ha U3MEPEHNE BEPOSTHOCTEN C
MOMOIIBIO 9acTOT. OOCYX)IAaTh POJIh 3aKOHA OOJIBIITNX YHCEI B
000CHOBaHMHU YaCTOTHOTO METO/1a U3MEPEHUS BEPOATHOCTEH, B IPUPOJIE
U B O0LIECTBE.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATh CUCTEMY 3HaHMUN. Pemare 3amaun

MosTopentie, Ha HaXO0>KJIEHUE BEPOSTHOCTEN B CEPUAX HE3aBUCUMBIX MCIIBITAHWM, B

o6oBmeHIe, TOM YHCJIE C ITOMOILBIO KOM6VI/IHaT0pHI)IX (1)aKT0BVI/I ¢dopmyn. Pemars

4 3aJ]a4M Ha OIIPEJEIICHUE CBOMCTB PACIIPENEICHH, HAX0XKACHNUE

CUCTEMATU3ALINS o N .

SHAHM MaTeMaTUYECKUX OKUAAHUN U AUCTIEPCUM U3YyUEHHBIX paclpeeIeHUN.
OO6cyxaath posb 3aK0Ha OOJIBIIMX YHCET B HAayKe, B IPUPOJE U B
oO1iecTBe.
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