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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(pOBOM MHUPE BEPOSTHOCTH W CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHUM, TaK
¥ UX poii B 00pa3oBaHUM, HEOOXOJUMOM KaXXAOMY desioBeKy. Bo3pacrtaer ymcio
npodeccuii, pU OBJIAJICHUU KOTOPHIMU TPeOyeTcsi Xopoias 0a30Bas MOATrOTOBKA
B 00JacTH BEPOATHOCTH U CTATHCTHKH, TakKas IIOATOTOBKA BaKHA IS
POJOIDKEHUS 00pa30BaHMs U [T YCTICUTHOM MPO(eCcCHOHATBFHON Kapbephl.

Kaxx b1l 4enoBek moCTOSHHO IPUHUMAET PEIICHUS HA OCHOBE UMEIOIITUXCS Y
HETO JIaHHBIX. A JI7I1 00OCHOBAHHOTO MPHHSATHUS PEIICHUS B YCIIOBUSX HEIOCTAaTKa
WM M30bITKa H(pOpMAMK HEOOXOAMMO B TOM YHCIIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE U CTATHCTUYECKOE MBIIIICHUE.

MIMEeHHO MO3TOMY OCTpO BCTalma HEOOXOAMMOCTh CPOpPMHUPOBATH Y
oOydaromuxcs GyHKIHOHATHHYIO TPAMOTHOCTD, BKJIFOYAIOIIYIO B c€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTABIIIIONIEH  yMEHHE  BOCIPHHMMATh W KPUTHYECKHU
aHATM3UPOBATH MH(GOPMAIIHIO, TIPEACTABICHHYIO B Pa3IUIHBIX (hOpMax, MOHUMATH
BEPOSTHOCTHBIM XapaKTep MHOTHX peaJbHBIX MPOIECCOB W 3aBUCHUMOCTEM,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHITAIIAMH COOpa, aHaIn3a H
IPEJICTABIICHUsI JAHHBIX U3 Pa3IMUHbIX cep KU3HU OOIeCTBa U TOCYAapCTBa
npuoOIaeT oO0yyarolmuxcsi K OOIIEeCTBEHHbIM HHTepecaM. H3ydeHue OCHOB
KOMOWHATOPUKHM Pa3BUBACT HABBIKM OpTraHMU3aIlMU Mepedopa M MoacyeéTa Yucia
BapHAHTOB, B TOM YHUCJI€ B MIPUKJIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU TEOPUH
rpadoB co3maéT MaTeMaTHYeCKuii PyHIaMEHT JIsl (POPMHUPOBAHUSI KOMIICTCHITUH B
ob0nactu UHPOpPMATUKHU U TUGPOBBIX TEXHOJOTUN. [Ipy M3ydeHUU CTATHCTHKU U
BEPOSTHOCTH OOOTAIIAlOTCA TPEICTaBICHUS OOYYaIOIMUXCsl O COBPEMEHHOMU
KapTUHE MUpPa U METOJaX ero ucciefoBaHus, GOpPMUPYETCS TMOHMMAHHUE POJIU
CTaTUCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYMMON MH(DOPMAIIUU 1 3aKJIaBIBAIOTCSI
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHSI.

B cOOTBETCTBMM C JMaHHBIMHU IEISIMH B CTPYKTYpE MPOrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTUKa» OCHOBHOTO OOIIEro oOpa3oBaHWs BBIJCIICHBI
CIIEAyIOIUE ColepKaTelbHO-MeToauueckue IuHuu: «lIpeacraBienue naHHBIX U
onucarenbHas CTAaTUCTUKa», «BeposTHOCTH», «DIeMEHThl KOMOMHATOPUKNY,
«BBenenue B Teoputo rpadoB.

Conepxanue muann «lIpeacraBieHue JaHHBIX M ONMHACATEIbHAS CTATHCTHKA
CIIY>)KUT OCHOBOM Uil (pOPMHUPOBAHHUSI HABBIKOB pabOThl ¢ WHOpMalmeit: or
YTCHUS W WHTEpPIpEeTanuy HWHPOPMAIUHA, TPEICTABICHHON B TaOiMIax, Ha
auarpamMmMmax W rpadukax, J0 cOopa, NpEACTaBICHUS W aHaIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapPAKTEPUCTUK CPEIHUX U PACCEUBAHMUI.
PabGotas ¢ maHHBIMH, OOy4aromuecs yd4arcs CUHUTBIBAaTh W HHTEPIPETUPOBATH



JNAHHBIE, BBIIBUTaTh, APrYMEHTUPOBAaTh U KPUTHKOBATh IMPOCTEHIINE THUIIOTE3bI,
pPasMBIIUIATh HaJ (paKkTOpamMu, BBI3BIBAIOIIUMU W3MEHUYUBOCTh, U OIICHHBATh HX
BJIUSIHME HA pacCMaTPUBAEMbIC BEJIMYUHBI U TTPOLIECCHI.

NHTYyUTUBHOE TPEACTABICHUE O CIYy4ailHOM M3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEM W TEHJCHIIMHA CTAHOBHUTCS MOTHMBHUPYIOIIEH OCHOBOM IS
U3YYEHHUSI TEOPHUH BEPOATHOCTEW. bosbllloe 3HAaYeHHWE HUMEIOT MNPAKTUYECKHUE
3a/1aHUsl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHA MOJIEIISIMHU.

[ToHsATHE BEPOSITHOCTH BBOJMUTCS KaKk Mepa MNpaBIOMoA00Hs CIIy4ailHOTO
coObrtus. [lpm wm3yueHun yueOHOro Kypca oOOydaromuecs 3HaKOMSTCS C
MPOCTEUIIMMUA  METOJAMHU  BBIYMCJIIEHHUS  BEPOSATHOCTEW B CIIYYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIeMEHTAPHBIMU HCXO0JIaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, TIO3BOJISTIONIMMH CTaBUTh U PENIaTh OOJIEe CIIOKHBIC
3ajayu. B yueOHBIM Kypc BXOAST HayallbHbIE MPEACTABICHUS O CIy4alHbIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yd4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKE€CTBAMHU M OCHOBHBIMH OIEpalldsIMU HaJ MHOXKECTBaMH, PacCCMaTpPUBAIOTCS
MpUMEphbl TPUMEHEHUSI JI PELICHUs 3a]ay, a TaK)Ke HCIOJIb30BAHUS B JPYrUX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

B 7-9 kmaccax u3y4aercss yuyeOHbId Kypc «BepoSTHOCTh M CTaTHUCTHKa», B
KOTOpbIM  BXOAAT pasnensl: «lIpencraBneHne [OaHHBIX ©  ONHKCATENIbHAS
CTaTUCTUKA», «BeposATHOCTbY, «IJEMEHTHl KoMOMHaTopuku», «BBemeHue B
TEOpH0 rpadoB.

Ha u3yuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKa» oTBoAUTCS 102
yaca: B 7 knacce — 34 gaca (1 gac B Henemo), B 8 kinacce — 34 yaca (1 ygac B
Heneno), B 9 kinacce — 34 yaca (1 gac B Hezelno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBiieHre JaHHBIX B BHJIE€ TAaOJHII, JUarpaMm, rpaukoB. 3anojHEHUE
TaOJIUIl, YTEHHE U TIOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KpyroBbiX). UTeHue rpaukoB peanbHbIX MpoleccoB. M3Biaeduenne nupopmanuu us3
JUarpaMM U TaOJIHII, UCIIOJIb30BAHUE U MHTEPIIPETAIUS JaHHBIX.

OnwucarenbHasi CTaTHCTHKA: cpeaHee apupMeTHUecKoe, MeuaHa, pa3Max,
HauOoJblIee W HAaWMEHbIlIee 3HAYEHUsT Habopa YUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

CnydaiiHbIil SKCIIEpUMEHT (OMBIT) W Ciy4dailHoe coObITHE. BeposTHOCTH M
yacTtoTa. Pojb MajoBEpOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUN B PUPOE
u B obmiectBe. MoHeTa 1 UrpajgbHasi KOCTb B TEOPHUH BEPOSTHOCTEH.

['pad, BepmmHa, pedpo. CreneHb BepmiuHbl. Yuciao pédep u cymmapHas
crenieHb BepmuH. [IpencraBnenue o cBs3Hoctu rpada. Llenn u nukiel. [lytu B
rpadax. O6xox rpada (siinepoB myth). IlpencraBienue 006 OpUEHTHPOBAHHOM
rpage. Pemenue 3a1ay ¢ noMoniso rpados.

8 KUIIACC

[IpeacraBneHue NaHHBIX B BUjIE TaOJMII, TUarpamM, rpadukos.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXKecTBO. Omnepanuu Haa
MHOXECTBaMH: OOBEIUHEHHE, TepecedeHue, aornonHeHue. CBOWMCTBa omnepanuii
HaJl MHOXKECTBAMU: MEPEMECTUTEIBHOE, COUYETATENIbHOE, PpaCIpeleIUTEIbHOE,
BKIItOueHMs. Mcmonb3oBanue Tpaduyueckoro TMPEACTABICHHS MHOXKECTB IS
OMUCaHUS peajbHbIX MPOIIECCOB U SIBJICHUMN, MIPU PEIICHUU 3a]1a4.

N3mepenue paccenBaHus NaHHBIX. Jlucriepcus W CTaHJApTHOE OTKJIOHEHUE
YUCJIOBBIX Ha0OpOB. /luarpaMma paccermBaHUsI.

DnemMeHTapHble COOBITHS  ciydaiiHOro ombiTa. CioydailHbIE COOBITHA.
BepositHoct  coObITui.  ONBITBI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
coObITusIMU. CiyyaiiHblil BbIOOp. CBsI3b MEXKIy MaJIOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSMU B MPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JEpEBbEB: EIMHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCSIYCH BEPIIUHBI, CBSI3b MEXIY YHUCIOM BepIIMH U yucioM peodep. IlpaBuiio
yMHOXeHus. Pelienue 3ama4 ¢ moMoribio rpados.

[IporuBomnonoxueie coObiTusi. Juarpamma Oiinepa. OObenuHeHue U
nepeceueHue coObiTuil. HecoBmecTtHbie  coObiTusa. Dopmyna  ciaoxeHus
BEPOATHOCTEN. Y CIIOBHAs BEPOATHOCTh. [IpaBuno ymHOxeHus. HesaBucumbie
coobiTus. IlpencraBieHue s’KkcrepUuMEHTa B BHJE JepeBa. PelmieHue 3agad Ha



HaXO0XKIACHUC BepOHTHOCTeﬁ C IIOMOIIBKO OCpPCBa CHY‘I&ﬁHOFO OKCIICPUMCHTA,

nurarpamm Disepa.
9 KJIACC

[IpencraBneHue JMaHHBIX B BUJE TaOlul, Jauarpamm, TpadUKoOB,
WHTEpIpeTaIus JaHHbIX. YTeHHe U MoCcTpoeHue Tabuuil, JuarpaMmm, rpaduKkoB 1Mo
peanbHbIM JaHHBIM.

[lepectanoBku u (dakropuan. CouetaHusi U 4YUCI0 coyeTaHul. TpeyroJibHUK
[Nackans. Pemenue 3a1a4 ¢ HCIOIB30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckas BeposITHOCTh. CiiydaliHbId BBIOOpP TOYKU M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 NYI'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heymada. Cepusi MCHBITAaHUKA 1O TEPBOro yclexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITUH B CEpPUM  HCIIBITAHUM
bepnymm.

CrnydaiiHasi BEJIMYMHA W PACIpENETICHUE BEpPOSTHOCTEW. Maremarndeckoe
OXuJaHue u aucrepcus. IIpuMepbl MaTEMAaTUYECKOro  OXHUJAHHUS — Kak
TEOPETHUYECKOI0 CPEAHEr0 3HAUYEHUS BEIUYMHBI. MaTeMaTHuecKoe OXUIAHUE U
JNUCIIEPCUSL CIIyYalHOM BEJIIMYMHBI «YHUCIO YCIIEXOB B CEPUM HCIBITAHUU
beprymnm».

[Tonsatue o 3akoHe OodbIIKX unces. M3MepeHne BepoSITHOCTEN ¢ MOMOILBIO
4yacToT. Posb 1 3HaUeHHe 3aKOHA OOJIBIINX YUCEN B MPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUS MPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTh U CTAaTUCTUKA» XapaKTepU3YIOTCA:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HHTEpECa K MPOLLIOMY M HACTOSALIEMY POCCUKCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCUHCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTHM4E€CKOW IIKOJIbI, K HCIIOIb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3UYHBIX CTPYKTYp, SBJICHU, MPOLEAYp I'Pa)kJTaHCKOro O0IlecTBa (Harpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyaOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTH4YEeCKOTro
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEW KWM3HU MJIsl YCIEIHOM MmpodeccHOHaIbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM UHAMBUIYAIBLHON TPACKTOPUU 00pa30BAHMS U KUZHEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY W  3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEIICHHM, pacCyXICHUW, YMEHUIO BHJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHWEM MATEMATUYECKOM HAayKHM Kak cQepbl 4YeI0BEYECKOM
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpa, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMHM HCCIIEA0BATEIBCKOM
NEesITEeNbHOCTH;



6) ¢duzuyeckoe BocnuTaHue, (GopMUpPOBaAHME KYJIbLTYPHI 310POBbSI M
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHA W OT/ABIXa, peryaspHas ¢u3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKA PEQPIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JaCTH COXPAHHOCTH OKpPYJKaloIIed Cpeapl, IUTAHUPOBAHUS IIOCTYIKOB M
OIICHKM WX BO3MOXKHBIX TMOCJEJICTBUIN 11 OKPYXKalomel Cpeabl, OCO3HAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHSX HEOMPEACIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBHCS y NPYrUX JIIOJACH, MPHOOpPETaTh B COBMECTHOW NEATEITHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0 B (OPMHPOBAHWHM HOBBIX 3HAaHWWA, B TOM YHUCIE
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H

nocneACTBUA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBIIITh U XapaKTEPHU30BaTh CYLIECTBEHHbIC NMPU3HAKH MATEMaTHYECKUX
OOBEKTOB, MOHITHM, OTHOUIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBAThH
ONpEACNICHUs]  TOHATHM,  YCTaHaBIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJIacCu(UKaIMi, OCHOBaHUS /i1 OOOOIIEHHS W CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN34;

e BOCIHpPUHMMATh, (QOpMyIHpOBaTH U  NPeoOpa3oBbIBATh  CYXKICHUS:
YTBEpAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;



BBIABIATE ~ MAaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTHBOpEuMsi B (pakTaX, JaHHBIX, HAONIONEHUSAX U YTBEPKIACHMSIX,
Npeajaratb KpUTEPUU I BBIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
MHIYKTABHBIX YMO3AKIOUYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelbCTBA MAaTEMaTHMUECKUX YTBEP)KICHUH (IpsiMble U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOSATEIbHO HECJIOKHBIE JOKa3aTelIbCTBA
MareMaTuyeckux (pakToB, BBICTpAaMBaTh aAPryMEHTALMI0, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CcHoco0 pelieHusl y4eOHOM 3ajadu (CpaBHMBATh HECKOJIBKO
BAapUAaHTOB pEIICHUs, BBHIOMpPATh HamboJee NOAXOMAMMA C y4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

UCIIO0JIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUM HHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTHBOpEUHe, IMpodemMy,
CaMOCTOSITEJIbHO ~ yCTAHABIIMBATh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY HECIIOXKHBIM
AKCIIEPUMEHT, HEOOJBIIIOE UCCIECOBAHNUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO Pe3yjIbTaTaMm
MPOBEEHHOTO HAOJIO/IEHUS, WCCIEIOBAHUS, OIICHHBATh JIOCTOBEPHOCTh
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXe BBIJIBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIATh HEJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
UH(GOPMAIUIO PA3INYHBIX BUIOB U (HOPM IPEICTABICHUS;

BbIOMpaTh (opMy MPEACTaBICHUS MHPOPMALMM M WILUIOCTPUPOBATH
pelaeMble 3a/Jla4yd  CXeMaMH, JharpaMMaMid, WHOM Trpapukoil u ux
KOMOUWHAITUSIMU,

OLIEHMBATh HAAEKHOCTh HMH(OPMALKMU MO KPUTEPHUSIM, IPEATIOKECHHBIM
YUUTEIEM WM CPOPMYIUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBHS:

BOCIIpMHHUMATL U (bOpMy.TH/IpOBaTB CYXKIACHHA B COOTBECTCTBHUH C YCIIOBUAMU
" nCJsIMHU O6H_[CHI/I5I, ACHO, TOYHO, I'PaMOTHO BbLIPpaXXaTb CBOIO TOYKY 3pPCHUS



B YCTHBIX U NMHCHMEHHBIX TEKCTaX, /aBaTh IMOSICHEHUS IO XOIy pelIeHHs
3a71a4l, KOMMEHTUPOBATh MOJIYYECHHBIN pe3ysbTaT;

B X0/i¢ OOCYKJIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOU TEMBI,
npoOJIeMBbl, pelaeMoi 3a/1a4uu, BbICKAa3blBaTh WUJIEH, HAllEJICHHbIC HA TOUCK
peIlIEHUs, COMOCTaBIATh CBOM CYXACHHUS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JMajora, OOHApyXHBaTh pa3jMuuMe M CXOJCTBO MO3ULIUN, B
KOppeKTHOH popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;
OPEICTaBIATh  pPE3yJdbTaThl  peIIeHUs  3a/ayw, HKCIIEPUMEHTA,
UCCIIEZIOBAHUS, TIPOCKTA, CAMOCTOATEILHO BBIOMPATh (popMaT BHICTYIUICHHUS
C yu€TOM 3a/1a4 IPE3CHTAIMU U OCOOCHHOCTEH ayIuTOPUH;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHANBUIYyaJIbHON
paloTHI MpU peUICHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

NPUHUMATh LEb COBMECTHOW JAEATENbHOCTH, IUIAHUPOBATH OPTaHHU3ALUIO
COBMECTHOW paboThl, pacmpelensaTb BHABI pPadOT, OrOBapHUBATHCH,
00CYXJIaTh MPOLIECC U pe3yNbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmoBbIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacThb paOOTHI
U KOODAMHHMPOBATH CBOW [EHCTBUS C JAPYrUMHU WIEHAMU KOMAaHJIbI,
OLICHMBaTh KAayeCTBO CBOETO BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUSIM,
c(OpMyTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE Y4eOHbIE 1elCTBUS

Camoopranuzanmsi:

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH, aJITOPUTM pelIeHUs 3aJadu (WM ero
4acTh), BBIOMpATh CMOCOO pEIICHUS C Y4ETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibTara
pELICHHUST MAaTEMATUYECKOU 33/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JCSITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBLCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIIbHOCTU IMOCTABICHHOW LIENH U
YCJIOBUSIM, OOBSCHSTh NMPUUYUHBI JOCTHKEHUS WA HEAOCTHXKCHUS I1IEJIH,
HAXOJUTh OIMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoHiy oOydeHuss B 7 KJjacce OOYYAIOIIMICS TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3YJIbTATHI:

Yurate uHOpMaIMIO, MNPEACTAaBICHHYI0 B TaOJiMIaX, HAa JUarpaMmax,
MpPEeACTaBIATh JaHHbIE B BUJIE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJOUKOBBIC
(cron0yaThie) U KPYroBbI€) 110 MACCUBAM 3HAUYCHHIA.

OnuceiBaTh ¥ MHTEPIPETUPOBATH  pPEAIbHBIE  YHCIOBBIE  JIAHHBIE,
IpeCTaBJICHHbIE B Ta0IMIAX, HA AUarpaMmax, rpadukax.

Hcnonbs3oBaTh 1711 ONMUCAHUS JTAHHBIX CTATHCTUYECKHE XaPAKTEPUCTUKHU:
cpenHee apudmeTrhueckoe, MeauaHa, HauOOJbIIee W HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMerp mpeAcTaBiIeHHE O CIy4allHOM W3MEHYMBOCTH Ha MpUMEpax IIEH,
(bu3MUecKX BEIUYUH, AHTPOINOMETPUYECKUX JTAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

K xoHiy oOydeHuss B 8 kjacce oOydaromIMiiCS TONYYUT CIEAYIONIHNE
MPEIMETHBIE PE3YJIbTATHI:

W3BnekaTh U mpeoOpa3oBbIBaTh WH(OpMaIUIO, MPEACTABICHHYIO B BHJIE
TabJyull, TuarpaMm, rpaduKoB, MPEACTABIATh JTaHHBIC B BHUJIEC TAOJMII, JUATPAMM,
rpauKoB.

OnuchlBaTh JAaHHBIE C TMOMOIIBK) CTAaTUCTUYECKUX MOKa3aTeIeh: CPeIHUX
3Ha4YCHUHN U Mep paccenBaHus (pa3Max, JUCIEPCHUS U CTaHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHUM M YaCTOTHI COOBITHII, B TOM YHUCIE
10 pe3yJibTaTaM U3MEPEHUHN 1 HaOJII0ICHUH.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHI B OMbITaX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUHA, B TOM YHCIE B OINbBITAX C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh Tpaduueckue MOJENIU: JNEPEBO CIY4aHOTO SKCIEPUMEHTA,
qyarpamMMsbl Dilsiepa, YuCiI0Bas IpsiMas.

OnepupoBaTh  MOHATHUSIMH: MHOXECTBO, ITOAMHOXECTBO,  BBIIOIHATH
omepanuyi  HajJ MHOXXECTBaMHu: OOBEIWHEHWEe, TepPeceueHne, OMOTHEHHE,
NEPEUUCIISITh AIIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb30BaTh rpaduyueckoe MPEICTABICHUE MHOXKECTB M CBS3EH MEXKITY
HUMM JUJI1 ONIMCAHMS MPOLIECCOB U SIBJICHUM, B TOM YHWCJIE TIPU PEIICHUU 33]1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U KypPCOB.

K kxoHiy oOyueHuss B 9 kiacce oOydYarolmUiCs TMONYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

N3Bnexkarh U  mpeoOpa3oBbiBaTh MH(MOpMaIUIO, TPEIACTABICHHYIO B
pa3MYHBIX WCTOYHHKAX B BUJIE TaONUIl, IuUarpaMm, TpaduKoB, MPEACTABISATH
JaHHBIC B BUJIC TaOJIMII, TUarpaMm, rpauKoB.



Pemate 3amauud OpraHuW30BaHHBIM MEpPeOOPOM BAPUAHTOB, a TaKXKE C
UCIIOJIb30BaHMEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcrnons30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU UL MACCHUBOB YHCIOBBIX
JIAHHBIX, B TOM YUCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHUSI.

HaxoauTe 4acTOThI 3HAYEHUI M YAaCTOThI COOBITHSI, B TOM YHCIIE€ MOJIb3YSACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHHIA.

HaxoauTh BEpOSTHOCTH CIydallHBIX COOBITHUH B M3yYEHHBIX OIBITAX, B TOM
YUCJI€ B OMbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX
VICTIBITAHUU 10 TIEPBOTr0 YCIEXa, B CEPUSAX UCIBITAHUN bepHyIum.

Nmerp mnpencraBieHUE O CIIy4yaliHOM BEJIMYMHE U O paCHpElIesICHUU
BEPOATHOCTEMU.

HNmerp mnpencraBieHne O 3akOoHE OONBIIMX YHCEN Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YKCEN B
MPUPOJIE U OOIIIECTBE.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Hal/IMeHOBaHI/Ie a3/1¢J10B U TeEM 101 OBbIC
Ne n/m P Kourposabhbie | TIpakruyeckue (uubp )
NMPOrpamMmMsI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
L TIpenCTABIEENE JARHE ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka I[IOK
2 (0] 8 1
[HCATCIbHAA CTATHCTHRA https://m.edsoo.ru/7f415fdc
. bubmmoreka [IOK
3 Catyuaiinas H3MCHIHBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BE/ICHHE B TCOPHIO rpaos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aitHOr O 4 1 bu6mmorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmmoreka [IOK
6 5 2
O0001IeHE, CHCTEMATH3AIIAS 3HAHUH httns://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uppoBbIe
Ne n/m past Konrpoabnsie | Ilpakrnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 Hosroperie kypca 7 kracca 4 https://m.edsoo.ru/7f417fh2
OnmcarenpHas craTucTUKa. PaccenBanme bu6moreka [JOK
2 4
JIAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka IIOK
3 M 4
Hoxectsa https://m.edsoo.ru/7f417fb2
bubmmoreka [IOK
4 B 5 0 6 1
CPOATHOCTE CILYIAMHOTO COORITIA https://m.edso0.ru/7f417fh2
but6moreka [JOK
5 B 4
BEICHHE B TCOPHIO Ipahos https://m.edsoo.ru/7f417fh2
. bubmmoreka [JOK
6 C 0 8
FYHATHBIC CODBITIA https://m.edso00.ru/7f417fb2
. bu6moreka [JOK
7 4 2
O0600111EH1E, CHCTEMATH3AIUS 3HAHUHI httos://m.edsoo.ru/7f417fo2
OBHLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM ndpoBbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 Hosropenne kypea 8 Knacca 4 https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 C) §) 4 1
JICMEHTRI KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
3 T'eomerpuyeckas BEpOATHOCTD 4 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
4 Membrranms bepryium 6 1 https://m.edsoo.ru/7f41a302
. bubmmoreka [IOK
5 6
Crtyuaiinas BenMiuKa https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
6 00600 10 1
ODTUCHHE, ROHTPOID https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




