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PABOYAS ITIPOTPAMMA
yueOHoro kypca «BeposiTHOCTh M CTATHCTHKA»
Ut oO0yJaromuxcs 7-9 KinaccoB



INOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1H(POBOM MUpPE BEPOSTHOCTH M CTAaTUCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKHM 3PEHHUS MPAKTUUYECKUX IMPUIOKEHUH, TaK U UX POJIM B 0Opa3oBaHUU,
HEOOXOIMMOM KaXJIOMy YeloBeKy. Bozpacraer ymcino mpodeccuil, Mpu OBIAACHUU KOTOPBIMHU
TpebyeTcst xopolast 6a30Bast IOANOTOBKA B 00JIACTH BEPOSATHOCTH U CTATUCTUKH, TaKasi MOATOTOBKA
Ba)KHA JIJIS POJIOJHKEHUS 00pa30BaHMA U 71 YCIIEUTHOM NMPOo(ecCHOHAIBHON Kapbhephl.

Kakaplii 4eI0BeK MOCTOSHHO NPUHUMAET PEIICHUS HAa OCHOBE MMEIOIIUXCS Y HErO JaHHBIX.
A nns 000CHOBAHHOTO TPUHSATHS PEIICHUS B YCIOBHSIX HEIOCTAaTKa MM M30bITKa WH(pOpMAIHUU
HEOOXO0MMO B TOM 4YHCIE XOpPOIIO C(HOPMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE
MBIILUICHHUE.

MIMeHHO 1O3TOMYy OCTpPO BCTajJa HEOOXOAMMOCTb C(OpPMHUPOBaTH y OOYy4arOUIMXCS
(YHKIMOHATIBHYIO TPaMOTHOCTD, BKIIIOYAIOIIYIO B ce0sl B KAUECTBE HEOTHEMIIEMOM COCTABIISIOLICH
YMEHUE BOCIPUHMMATh M KPUTUYECKU AHAIM3MPOBATh HH(POPMALMIO, IPEACTABIECHHYIO B
pa3nuuHbIX (popMax, MOHWUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX pPEAIbHBIX IIPOIECCOB U
3aBHCHUMOCTEM, TPOU3BOIUTH POCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU MPUHLUIIAMHU cOOpa, aHalu3a U MPEACTaBICHUS
JAHHBIX M3 pasIMYHbIX cdep >XKU3HU oOlLIecTBa M ToCyJapcTBa HpUOOLIaeT O00ydaroummxcs K
oOLIECTBEHHBIM HHTEpecaM. M3ydeHne OCHOB KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3allUd
nepebopa M MoAcyéTa yucia BapUAHTOB, B TOM YHWCIIE B NPUKIAJHBIX 3ajayaX. 3HAKOMCTBO C
OCHOBAaMH TeOpHH TpadoB co31aET MaTeMaTHIeCKHid (PyHIAMEHT 17151 POPMHUPOBAHUST KOMITETCHIINI
B o0siacT MHGOPMATUKU M LU(POBBIX TeXHOJNIOTUH. [Ipy M3yuyeHUM CTAaTUCTUKU U BEPOSITHOCTU
oOoramaroTcsi MpeAcTaBlieHUs OOydyarolMXcs O COBPEMEHHOM KapTHMHE MHUpa U METoAax €ro
uccieIoBaHus, GOPMHUPYETCsl TIOHUMAHUE POJIM CTATUCTUKU KaK MCTOYHHMKA COLMAIBHO 3HAYMMOMN
MH(pOpPMaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTrBercTBMM C JaHHBIMM LENSAMH B CTPYKType IpOrpaMMbl Y4eOHOro Kypca
«BepoATHOCTP M CTAaTHCTHKa» OCHOBHOTO OOHIEro 00pa3oBaHMS BBIJACICHBI  CIETYIONINE
coJiepKaTeNbHO-MeTOoAuYecKre JMHUMU: «lIpencraBneHne NaHHBIX M ONMCATEIbHAs CTAaTHCTHKAY,
«BeposTHOCTBY, «NeMeHThl KOMOMHATOPUKHNY, «BBeneHnne B Teopuio rpadoBy.

Copnepxanne nuHuM «lIpenacraBieHne OaHHBIX M ONUCATENIbHAs CTATUCTHKA» CIYKUT
OCHOBOH Ui (OpMUPOBAHMSI HABBIKOB pabOThl ¢ MH(pOpMaLued: OT YTEHHS U HHTEPHpPETAluu
uHpOpMallMK, NpPEJCTaBICHHOM B Tabiuuax, Ha JguarpaMMax U rpadukax, g0 cOopa,
IPEJICTaBJICHUS U aHAJIM3a JaHHbBIX C UCIOJIb30BaHUEM CTATUCTHUUYECKUX XAPAKTEPUCTUK CPEIHUX U
pacceuBanus. Pa0Ootas ¢ gaHHBIMH, OOydarolMecss Y4aTcsi CUMTHIBAaTh M HWHTEPIPETHPOBATH
JTaHHbIE, BBIIBUTaTh, apTYMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TMIOTE3bl, PAa3MBILLUIATh Hal
(dakTOopamMy, BBI3BIBAIOIIMMU H3MEHUUBOCTh, W OLEHMBATh UX BJIMSHHE Ha paccMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

NHTynTUBHOE  MpEACTaBICHME O  CIy4alHOM  H3MEHUYMBOCTH,  MCCIEIOBaHUE
3aKOHOMEPHOCTEH M TEHJECHLIHMW CTAaHOBUTCS MOTHBHUPYIOIIEW OCHOBOM JUIsl M3YyYEHHUs TEOPHUH
BEpOATHOCTEHU. bosblnoe 3HaYeHHE HMEIOT MPAKTUYECKHE 3aJaHHs, B YacCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHsATHE BEPOSTHOCTH BBOJMTCA Kak Mepa IpaBJoNoaodus ciydaiHoro coObitus. Ilpu
M3YYEHUU Yy4eOHOro Kypca oOydaromuecs 3HaAKOMSTCS C MPOCTEMIIMMU METOAAMU BBIYHCIICHUS
BEPOATHOCTEW B CIy4yalHBIX 3KCIIEPUMEHTaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU HCXOAAMH,
BEPOATHOCTHBIMU 3aKOHaMH, IO3BOJISIONIMMH CTaBUTh M peniath Oojiee CIOKHble 3aaayu. B
y4eOHbIM Kypc BXOJAAT HayajJbHbIC MPEACTABICHUS O CIy4YalHBIX BEIMYMHAX M UX YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax yueGHOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYArOIIMXCSl C MHOXKECTBAMH H
OCHOBHBIMHM ONEpalUIMUA HaJ MHOXXECTBAMHU, pPAaCCMATPUBAIOTCS TMPUMEPHl TNPUMEHEHHS s
peleHus 3ajad, a TaKkKe HCIONb30BaHUS B JIPYTMX MaTeMaTHUECKHUX KypcaX M y4eOHBIX
npeaMerax.



B 7-9 xnaccax m3ydaercst yueOHbI Kypc «BeposTHOCTh M CTAaTUCTHKA», B KOTOPBIH BXOJAT
pasnensl: «lIpeacrapneHue AaHHBIX U OMHUCATENbHAs CTAaTHCTHUKa», «BeposTHOCTH», «IIeMEHTHI
KOMOMHATOpUKINY», «BBeeHne B TeOpuio rpadoBy.

Ha u3yuenune yaeOHOro Kypca «BeposTHOCTh M cTaTUCTHKa» oTBoauTes 102 yvaca: B 7 kiacce
— 34 ygaca (1 yac B Hezeno), B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kinacce — 34 yaca (1 yac B
HEJIEIIO).

PEAJIMBALIASA MOIYJISI «IHKOJBbHBIA YPOK» PABOUYEM ITPOT'PAMMBI
BOCIIUTAHUSA
B nmpomecce peamuzamuu paboueit mporpaMMbel  yyeObHOro kypca «BeposiTHOCTE
CTAaTUCTUKA» MPOUCXOJUT JOCTHKEHHUE JUYHOCTHBIX PE3YJIbTATOB B paMKax peau3allli MOJIYJs
“IlxonbHBINA ypoK~ paboueii mporpaMMbl BOCIIUTaHHS, @ UMCHHO:
- aKTHBH3aIUsl MOTHUBAILIMU K TTO3HAHUIO 1 O0YUYCHHIO;
- (hopmupoBanue TOTOBHOCTHU oOyJaromuxcs K CaMOpPa3BUTHIO.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

[IpencraBiaeHre JaHHBIX B BUJAE TaOIUI, AUarpamm, rpadukoB. 3amnoiHeHne Ta0iu, YTeHUEe
U TIOCTPOEHHUE JaUarpamMM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYroBbixX). UTeHne rpaduKoB peaabHbIX
nporeccoB. V3pnedenne nHGopManuy U3 guarpaMm M TaOJIUI, UCIOIb30BAHUE M MHTEPIIPETAIUS
JTAHHBIX.

OmnwucarenpHasi CTaTHCTUKA: CpelHEe apu(MeTHUecKoe, MenuaHa, pa3Max, HauOoibliee H
HalMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMeps! ciryyailHON U3MEHYMBOCTH.

Crny4aiiHblii 3KCTIEpUMEHT (OMBIT) W ciy4aiiHoe coObITHE. BepostHocTs M uactoTta. Poib
MaJIOBEPOSATHBIX U IMPAKTHUECKH JOCTOBEPHBIX COOBITMH B mpupoje MU B oOmecTBe. MoHeTa U
UTpalibHasi KOCTh B TEOPUH BEPOATHOCTEHA.

I'pad, BepmmHa, pedpo. Crenenp BepiinHbl. Yncno pédep U cymMmapHasl CTENEHb BEPIIUH.
[IpencraBnenue o cBsizHOoCcTU Tpada. Llenn u muxiet. [Tyt B rpadax. O6xox rpada (3iinepoB myTs).
[TpencraBienue 06 opueHTUpOBaHHOM rpade. Perenne 3a1a4 ¢ ToMoIIbI0 TpadoB.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE TaOIUL, TUarpamMm, rpaguKkos.

MHOXecTBO, 3JIEMEHT MHOXKECTBa, MOJAMHOXecTBO. Omepaluuu HaJ MHOXECTBaAMHU:
o0ObenMHEHUE, TiepecedeHue, gomnosiHeHue. CBoiicTBa  omepauuid  Haj — MHOXECTBaMMU:
MEPEeMECTUTENIbHOE,  COYeTaTeNIbHOE,  paclpeleNuTeNbHoe,  BKIOYeHHs.  Vcmonp3oBaHue
rpadu4ecKoro MpPEeACTaBICHUS MHOXKECTB JJIsl ONMUCAHMS PEAbHBIX ITPOLIECCOB W SIBICHUH, MPH
pelleHny 3aay.

W3mepenune paccerBaHHUs JaHHbIX. Jlucriepcuss U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. JluarpaMma paccenuBaHHUs.

DneMeHTapHble COOBITHA Cilyd4aiiHOro onbita. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOKHBIMU 3J€MEHTapHbIMU COObITUAMU. CiydaiiHblii BeIOOp. CBs3b MEXAY
MaJIOBEPOATHBIMU U MTPAKTUUYECKH JIOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBolicTBa €pEBBEB: €IUHCTBEHHOCTH ITYTH, CYLECTBOBAaHME BUCAYEH BEPILUHBI,
CBSI3b MEXK/y YMCIIOM BEPIIUH U unciaoM péodep. [IpaBuio ymHOxkeHus. Pemenre 3aad ¢ moMOUIbIO
rpagos.

[IporuBonomnoxusie coObITHs. Jnarpamma Diinepa. O0beuHEHNE U TIepeceueHrne COOBITHH.
HecoBMmectHbie coObiTusi. dopMyna ciaoxkeHHs BEpOSTHOCTEH. YCIOBHas BeposATHOCTH. [IpaBuio
ymHoxkeHus. He3zaBucumble coObiTus. [lpencraBieHue skcrnepuMeHTa B BHJE JepeBa. PemieHue
3a/1a4 Ha HaXOXICHHE BEPOSATHOCTEH C IMOMOIUBIO JEpEBa CIy4allHOTO SKCIEPUMEHTA, Juarpamm
Ditnepa.

9 KUIACC

[IpencraBienue NaHHBIX B BHJE TaOIMI, AWarpamMM, rpadukoB, WHTEpIpeTalys AAHHBIX.
UreHune u nocTpoeHue Tabiuil, AuarpaMm, rpauKoB M0 pealbHbIM JaHHbBIM.

[TepecranoBku u Qaxtopuan. Coderanuss U ymciao coderanuil. TpeyronpHuk Ilackans.
Pemenue 3aa4 ¢ ncnosib30BaHnEM KOMOMHATOPUKH.

['eomerpuueckast BeposATHOCTh. Ciy4aiiHbIi BBIOOp TOUKM U3 (UIyphl Ha IUIOCKOCTH, U3
OTpE3Ka U U3 IYTH OKPYKHOCTH.

Hcneitanue. Yenex u Heypada. Cepust ucnelTaHui 10 mepBoro ycmnexa. Cepusi UCIBITAaHUN
bepnymiu. BepostHocTr coObITHII B cepuu ucnibiTaHui bepHysim.

CrnyuaiiHas BeIMYMHA M PpACHpPENEICHHE BEPOSATHOCTEH. MaremaTtmdyeckoe OXHAAaHUE U
aucriepcus. [Ipumepsl MareMaTMdecKoro OKHJIAHHS KaK TEOPETUYECKOIO CPEOHEro 3HA4YECHMS
BEIMYUHBL. MareMaTudeckoe OXUJaHUE U JUCIEPCHUs CIIy4alHOW BEJIMYMHBI «UUCIO YCIIEXOB B
CEepHUH UCIBITAHUN bepHymy.



[TonsiTue o 3akoHe OoNbIIMX Yucel. M3MepeHrne BEpOsSTHOCTEN C MOMOIIBI0 YacToT. Poib u
3HAYCHHE 3aKOHA OOJIBIIINX YUCEN B IPUPOJIE U OOIIECTBE.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATHCTHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOTPaMMBI Yy4eOHOTO Kypca «BeposTHOCTh
CTaTUCTUKA» XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBIICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTEMAaTUKH, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSIM POCCHUCKUX MAaTEMAaTHKOB U POCCUKMCKON MAaTeMaTUYECKOW LIKOJIbI,
K MCIIOJIb30BAHMIO ATUX JOCTIXKCHHUH B APYTUX HAyKax W MPHUKIAAHBIX cepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pealu3allud €ro Ipas,
MPEJICTABIICHHEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3INIHBIX CTPYKTYP, SIBICHUM,
IpoLeAyp TPakJaHCKOTo olmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUUYECKUX NMPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOro OoOpa3OBaHMsS Ha MPOTSHKEHUM BCel
JKU3HU ISl YCTIEUTHOW MPOQECCHOHANBHON NEATENIbHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHIUBHUAYyATbHON TPAEKTOPUU O0pa30BaHUS U KM3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M OCTETHMYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, pElICHUH, PACCyXJIEHUNU, YMEHHUIO BUJETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEeACTaBlIEeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS YEJIOBEKa, MPUPOABI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c@epbl YelOBEYECKOW MAEsITeNTbHOCTH, OJTamoB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTUS ITUBUIIN3AINM, OBIAJCHHEM S3BIKOM MATEMAaTHKA W MaTeMaTHYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHMS MHpa, OBJIAJECHUEM MPOCTEHIIMMHU  HaBbIKAMU
HCCIICIOBATEIbCKOMN eI TEILHOCTH;

6) ¢usnyeckoe Bocnuranue, GopMUpPOBAHNE KYJIbTYPHI 310POBbSI U 3MOLMOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSATh MaTEeMaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
37I0pOBOT0O 00pa3a >KM3HU (370pOBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsapHas (usuveckass aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMMOKY M TAKOTO K€ TpaBa APYroro 4YeIOBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEe Ha TMPUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHWM JUIA pelieHus 3a7ad B 00JacTu
COXPAHHOCTH OKpPY’Kalollled Cpeabl, IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM HX BO3MOKHBIX
MOCJIC/ICTBHM I OKPY’KAIOMIEH Cpeibl, OCO3HAaHWUEM TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUYECKYIO NIEATeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIIETCHIIMH W3
OTIBITA JIPYTHUX;



HEOO0XOIMMOCTHIO B (POPMHUPOBAHMU HOBBIX 3HAHUH, B TOM 4YHCIE (OPMYIUPOBATH HJIEH,
HOHATHUS, THNOTE3bl 00 OOBEKTAaX M SBICHUAX, B TOM UHCIIE PAHEE HEU3BECTHBIX, OCO3HABAaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlLlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILMIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MNPUHUMAEMbIE pPEIICHHS M JeHCTBUS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBU, (POPMUPOBATH OIBbIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue a1ecTBUsA:

® BBIBIATh U XapaKTEPU30BAaTh CYIIECTBEHHbIE IPU3HAKKM MaTeMaTHYECKHUX OOBEKTOB,
NOHATHI, OTHOIIECHHH MEXIy NOHATUSAMH, (HOPMYIHPOBATH ONPEACICHUS TOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KJIAacCU(UKALUU, OCHOBaHUS IJisi 00001IeHusT U
CPaBHEHHUsI, KpUTEPUU TPOBOAMMOI0 aHAJIN3A;

e BOCIpPHUHHMATH, (OpPMYIHpPOBaTH M MPEOOPA3OBBIBATH CYXKICHUA: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBUIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IMPOTHUBOpEUUs B (akTax,
JAHHBIX, HAONIONCHUAX M YTBEPKICHUSX, Ipeajaratb KpPUTEpPUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUHNIA;

e JlenaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3AKJIFOUEHH 110 aHAJIOTUH;

e pa30uparh JT0Ka3aTelbCTBA MATEMAaTHYECKUX YTBEPXKICHHI (MpsSMbIe U OT HMPOTHUBHOIO),
MPOBOAUTH CAMOCTOSITEIbHO HECTIOXKHBIE JI0KAa3aTeIbCcTBA MaTeMaTHYeCKux (akToB,
BBICTpAauBaTh apryMEHTAllMI0, NPUBOAUTH IMPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS,

e BBIOMpATH CIIOCOO pelieHus yueOHOM 3aaul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

® 1CIOJIB30BaTh BOMPOCH! KAaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYIHpPOBATH
BONPOCH], (UKCHUPYIOLIUE MPOTHUBOpEYHE, NPoOJIEeMy, CaMOCTOSITEIbHO YCTaHaBIMBaTh
UCKOMOE U aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITEILHO COCTABJIIEHHOMY TIUIaHY HECJOXHBIM HKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OoObEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOO0i;

®  CaMOCTOATENIbHO (OPMYIMPOBATh OOOOMIEHHS U BBIBOJBI 110 pe3yjibTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, MCCIEeOBaHUS, OIICHWBAaTh JOCTOBEPHOCTb IIOJYYEHHBIX pE3YJIbTaTOB,
BBLIBOJIOB M O0OOIIEHHN;

® [IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUraTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumeii:

® BBIIBJISATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
pelLIeHus 3a1a4H;

e BBHIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATH U HMHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (DOPM IpeCTaBICHHUS;

e BbIOMpaTh (GopMy MpeACTaBICHUS MHPOPMALUU U WUIIOCTPUPOBATh pelllaeMble 3a]aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukol U MX KOMOMHAIIMSIMH;

® OlEHUBATh HAJIEKHOCTH MHGPOPMAIMHU IO KPUTEPHUSM, MPEAJIOKEHHBIM YUHUTEIEM WIIU
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:



® BOCIPUHMMATh M (HOPMYyIHpPOBaATh CYKACHHS B COOTBETCTBHHM C YCJIOBHUSMHU M LEISIMU
00IIeHHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMUCHMEHHBIX
TCKCTAaxX, AaBaTb IMOJACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘{eHHbII;'I
pe3yJbTar;

e B X0ie OOCYXICHHS 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYXIaeMOil TeMbl, IpPOOIEMBI,
pemaeMOI‘/'I 3aa4yu, BBICKA3bIBATh HMACH, HALICIICHHBIC Ha IIOWCK PCUHICHHA, COIIOCTABJIATH
CBOM CYXXICHHUS C CYKACHHSIMHU JAPYTUX YYAaCTHUKOB JMAJOra, OOHAPYKUBATh Pa3IH4yHe U
CXOJICTBO TO3UIHUH, B KOpPpeKTHOW Qopme (opMynupoBaTh pa3zHOIIACUS, CBOU
BO3PaKCHHUS;

® MPCACTABJATL PC3YJbTaTbl PCHICHUA 3aJadu, SKCICPpUMCHTA, HCCICAOBAHHWA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3aj1ad Mpe3eHTAlUuH U
0COOCHHOCTEH ayAUTOPHH;

® [IOHMMAaTh W HCIIOJIb30BATH MPEUMYIIECTBA KOMAaHJHOW W MHAMBUAYAJIbHON pabOThHI NpU
pCICHUN yqe6HBIX MaTEMATUUYCCKUX 3a4a4,

e TPUHMMATH IIEJTb COBMECTHOH MAEATENHbHOCTH, IUIAHMPOBATh OPraHU3ALMIO COBMECTHOM
paboTHI, pacrpelesaTh BUABI padoT, JAOTOBapHBATHCS, OOCYXIAaTh MPOLIECC U PE3yJbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

® Y4acTBOBaTh B IPYHNIOBBIX (hopmax padoThl (0OCYXIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHE), BHITOJIHITH CBOIO YacTh PaOOTHl U KOOPAWHUPOBATH CBOU JICHCTBUS C
APyruMu 4JICHaMMW KOMaHIbI, OHCHHUBATH Ka4Y€CTBO CBOCI'O0 BKJIada B 06HII/H71 IMPOAYKT IIO
KpPHUTEPUSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aHMMOJICHCTBHSL.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

®  CaMOCTOSTEIbHO COCTABJISITH IUIAaH, aJITOPUTM pELICHUs 3a7aun (WM €ro 4acTb), BHIOUpPATh
croco0 pemeHuss ¢ y4ETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

e BIaJeTh CINOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ysbTaTa pPeLIeHus
MaTeMaTHYeCKOM 3a7a4M;

e [peABUAETHh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHh IIPH PEIIEHUU 3aJaud, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBAThb COOTBETCTBUE pE3yJbTaTa ACATEIBHOCTH IIOCTABICHHOW LIEIM W YCIOBUSAM,
OOBSICHATh NPUYMHBI JOCTH)KEHUS WM HEJOCTM)KEHUS IIeJH, HaXOAUTh OHIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

INMPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOydeHuss B 7 KkJjacce OOYyYaIOMMUICS TMOJYyYUT CIEAYIONME TIPEIMETHBIC
pe3ynbTaThl:

Yurate nHbOpMalnio, IPEJICTABICHHYIO B Ta0JIMIIaX, Ha TuarpaMMax, peiCTaBiIsaTh JaHHbIe
B BUJE TaOJMIl, CTPOUTH AHArpamMmbl (CTOJIOMKOBBIE (CTOJOYATHIE) U KPYroOBBIE) MO MacCHBaM
3HAYEHUU.

OnuceiBaTh W MHTEPIPETUPOBATH pEANbHbIE YHCIOBBIE JAHHBIE, MPEACTABICHHBIE B
TabnuIax, Ha JuarpaMmax, rpadukax.

Hcnonb3oBarh [isi  ONUCAHMUS JAHHBIX CTAaTHCTHMUYECKUE XapPaKTEPUCTUKHU: CpeaHee
apI/I(l)MeTI/ILIeCKOe, MEIHuaHa, HauOoIIbIIIEE U HAUMEHBIIIEE 3HA4YCHUA, pasMax.



Hmetp mpencTaBieHHE O CIydyaliHOW HW3MEHYMBOCTM Ha TNpuUMepax LeH, (U3NUECKUX
BEJIMYMH, AHTPOIIOMETPUUECKHUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKOW YCTOMUNBOCTH.

K xonmy oOydenus B 8 kJiacce OOy4arOIIMACS MOMYYUT CIEAYIONIME IPEIMETHBIE
pe3ynbTaThl:

W3Briekats u nmpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B BUJIE TAOJIHII, TUATPAMM,
rpaduKoB, MPeACTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukosB.

OnucelBaTh JaHHBIE C TIOMOILIBIO CTATUCTMUYECKUX I1OKA3aTENei: CPelHUX 3HAUYEHUN U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauThk 4acTOThI YMCIOBBIX 3HAUEHUN M YacTOTHI COOBITUM, B TOM YHCJIE 110 pe3yibTaTaM
W3MEPECHHUI U HAOJII0ICHUH.

HaxoauTte BEpOSTHOCTH CIy4aillHBIX COOBITUH B OMBITaX, 3HAs BEPOSTHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonb30BaTh TpauuecKkue MOJAETH: JIEPEeBO CIYyYalHOTO OSKCIEPHUMEHTa, JUarpaMMbI
Dilnepa, yucaoBas npsimas.

OnepupoBaTb MOHATHSAMH: MHOXECTBO, IIOJMHOKECTBO, BBIIOJIHATh OINEpallUd Haj
MHOKECTBaMU: OOBEAMHEHHE, TEepeceyeHue, OMOIHEHHE, MEPEUUCHISITh SJIEMEHThl MHOXECTB,
IPUMEHSTH CBONCTBA MHOYKECTB.

Hcnonk3oBathk rpaduyeckoe MpeicTaBICHIe MHOXKECTB U CBA3CH MEXKIy HUMU JJIsl OMMCAHUS
IIPOLIECCOB U SIBJIEHUH, B TOM UHUCJIE [IPU PELICHUH 3a]1a4 U3 IPYIUX yueOHBIX MPEIMETOB U KypCOB.

K koniy oOyuenus B 9 kjacce oOydaromuiics TOTYYUT CIEAYIOUIUME IpEeIMETHBIC
pe3yJIbTaThl:

W3Bnekats u npeoOpa3oBbIBaTh HH(GOPMAILIUIO, TPEICTABICHHYIO B Pa3JIMYHbIX HCTOYHUKAX B
BUIE TaOJHII, AUarpamMmm, rpaduKoB, MPEACTABIATH JaHHBIE B BUJE TAOIUII, AHArpamMM, rpauKoB.

Pemarp 3amauu opraHM30BaHHBIM IEepeOOPOM BapUAHTOB, a TaKXKe C HCIIOJIB30BAHUEM
KOMOMHATOPHBIX MIPaBWJI U METOJOB.

Hcnonb30BaTh onucaTelbHbIE XapaKTEPUCTUKU JUISI MACCHUBOB YMCIIOBBIX JIaHHBIX, B TOM
YHCJIe CPEJHUE 3HAUEHUS U MEPbI paCCEUBAHUS.

HaxonuThk 4acToThl 3HAYEHUI M YaCTOTHI COOBITHS, B TOM YHCIIE IMOJIB3YSACh pPe3yIbTaTaMH
IPOBEAEHHBIX U3MEPEHNIN U HAOIIOACHUH.

HaxonuTh BEpOSITHOCTHU CITy4aiHBIX COOBITHI B M3YyYEHHBIX OIBITAX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU COOBITHSIMU, B CEpUSAX HCIBITAHUN /0 NEPBOro ycrexa, B
cepusixX UCHbITaHUN bepHyIun.

NmeTs mpeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HMmeTh mpejcTaBieHHEe O 3aKOHE OOJIBIIMX YHCET KaK O MPOSIBIEHUH 3aKOHOMEPHOCTU B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Ne

u/n HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI Koau4yecTBo dyekTpoHHbIE (LM (ppoBBIE) 00pa3oBaTeIbHbIE

4acoB pecypchl

1 [IpencrarneHue naHHBIX 7 bubmmorexa ITOK https://m.edsoo.ru/7f415fdc
2 OnucarenapHas CTaTHCTHKA 8 bubmmnorexa ITOK https://m.edsoo.ru/7f415fdc
3 CiyyaiiHasi ©3MEHYHBOCTD 6 bubmunoreka [TOK https://m.edsoo.ru/7f415fdc
4 Beenenne B Teoprro rpados 4 bubmuorexa ITOK https://m.edsoo.ru/7f415fdc
5 BeposITHOCTD ¥ 9acToOTa CIy4aifHOTO COOBITHS 4 bubmuoreka [TOK https://m.edsoo.ru/7f415fdc
6 O06001EeHE, CUCTEMATH3ALMS 3HAHUI 5 Bubmuoreka ITOK https://m.edsoo.ru/7f415fdc

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34

8 KNIACC

Ne JJiekTpoHHBbIE (I (poBHIe) 00pa3oBaTe/IbHbIE

u/n HaunMeHoBaHue pa3aejioB U TeM NPOrPaMMBbI KounuecTBo pecypen

yacoB

1 [ToBTOpenue Kypca 7 kinacca 4 bubmnoreka L{OK https://m.edsoo.ru/7f417fb2
2 OnucarenbHas CTaTHCTHKA. PaccerBaHue TaHHbBIX 4 Bbubmmoreka ITOK https://m.edsoo.ru/7f417fh2
3 MHoxecTBa 4 bubmuoreka ITOK https://m.edsoo.ru/7f417fb2
4 BeposATHOCTD CITydaifHOTO COOBITHS 6 bubmuoreka ITOK https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpados 4 bu6nnoteka LIOK https://m.edsoo.ru/7f417fb2
6 Cry4aiiHbie cOOBITHS 8 Bbu6muoreka ITOK https://m.edsoo.ru/7f417th2
7 O06001eHNEe, CHCTEMATH3aIlHs] 3HAHUHA 4 Bbubmuoreka ITOK https://m.edsoo.ru/7f417th2

OBIIEE KOJIMYECTBO YACOB T1O ITPOT'PAMME 34
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9 KJIACC

Ne

JyekTpoHHbIe (LM (pOBLIE) 00pa3oBaTeIbHbIE

HauMeHoBaHuUe pa3/ieJioB H T€M NMPOrpaMMbl KoanuecTBo
n/n pecypcsl
4acoB

1 IToBTOpeH#ue Kypca 8 Kiacca 4 bubmuorexa ITOK https://m.edsoo.ru/7f41a302
2 DjeMeHTh KOMOWHATOPUKH 4 bubmuorexa ITOK https://m.edsoo.ru/7f41a302
3 I'eomeTpryeckas BEpOSITHOCTb 4 bubmuoreka ITOK https://m.edsoo.ru/7f41a302
4 HWcneitanus bepryimu 6 bubmunoreka [{OK https://m.edsoo.ru/7f41a302
5 Crydaiinas Benu4uHa 6 bubmunoreka [{OK https://m.edsoo.ru/7f41a302
6 O060011IeHIE, KOHTPOJIb 10 bubnuoreka ITOK https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. BeposTHOCTB M cTaTHCTHKA: 7-9-€ Kilacchl: 0a30BbIi YPOBEHB: yUSOHUK: B 2
qactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pen. Amenko N.B., Akunonepnoe
obmiectBo «M3narensctBo «lIpocBemmenue»

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA

Matemaruka. BepossTHOCTb U cTatucTuka: 7-9-¢ kinacchbl: 0a30BbIil YPOBEHb: METOIMYECKOE
mocoOue K MPeMETHOM JINHUU Y4eOHUKOB 10 BEPOSITHOCTU U ctatuctuke W.P. Bricomkoro,
N.B.Amenko nox pea. U.B. Amenko.- Mocksa: [Ipocsenienue,2022.-38c.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
- bubmuoreka IIOK https://m.edsoo.ru




