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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM nudpoBoM MHpe BEPOATHOCTh M CTAaTUCTHKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUM, TaK
U UX poJii B 00pa3oBaHUU, HEOOXOIMMOM KaXkJIOMYy ueloBeKy. Bo3pacraer uucio
npodeccuil, npu oBIaIEHUH KOTOPHIMHU TpedyeTcsa xoporias 6a3oBasi MOATOTOBKA
B 00JacTh BEpPOATHOCTHM W CTATUCTUKH, Takas TMOATOTOBKAa BakKHA IS
IPOAODKEHUS 00pa30BaHUs U JIJIs YCHEIIHON Mpo¢deCCHOHaIbHON Kaphephl.

Kaxaplii 4yenoBek MOCTOSHHO IPUHUMAET PEIIEHUSI HA OCHOBE UMEIOILUXCS Y
HEro JaHHbIX. A 1711 000CHOBaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJE XOpouio chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

MMeHHO mMO3TOMY OCTpPO BCTala HEOOXOAUMOCTH c(hopmMupoBarh Yy
oOyuarommxcsi PyHKIIHMOHATBHYIO IPaMOTHOCTD, BKIIIOUAIOIIYIO B ceOsl B KQUeCTBE
HEOTHEMJIEMON  COCTaBIIAIONIEH  yMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHATM3UPOBATh HHPOPMAIIUIO, IPECTABICHHYIO B Pa3IUYHBIX (hopMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX TMPOLECCOB U 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMU cOOpa, aHajau3a u
IPEICTaBICHUS JAHHBIX W3 Pa3lU4HbIX cdep KU3HU OOIIecTBa M TroCyJapcTBa
npuoOuiaer oOydarommxcsd K OOLIECTBEHHBIM HWHTepecaMm. V3ydeHne OCHOB
KOMOMHATOPUKH DPa3BUBAET HABBIKM OpraHHU3allMH mepedopa M moacyéra vucia
BapHAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co31aét MaTeMaTUuyecKuil pyHaaMenT sl GOpMHUPOBAHUS KOMIIETEHIIUH B
obnactu MHPOPMATHUKU U IUGPPOBBIX TexHONOTUN. [Ipu M3ydeHUH CTATHUCTUKH U
BEPOSITHOCTH 00O0TallalTcsl MNpPeACTaBiIeHUss OOyYarouMxcsi O COBPEMEHHOMU
KapTHHE MHpa U METOJax €ro HCCieloBaHus, (POPMUPYETCS MOHUMAHUE POJIU
CTaTUCTUKH KaK UCTOYHMKA COLMAIIBHO 3HAYMMOW MH(OpPMALMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEpPOSITHOCTHOTO MBITIICHUSI.

B cooTBeTcTBUM C JaHHBIMHU IENSIMH B CTPYKType MPOTrpamMmbl y4eOHOTO
Kypca «BeposTHOCTb U CTaTHCTHKA» OCHOBHOTO OO0IIEro 00pa3oBaHUs BbIIEICHBI
cleyIolIne cojaepkKarelbHo-MeToanyeckue auHun: «llpencraBieHue naHHBIX U
omnucarenbHas CTaTUCTHKa», «BeposTHOCTE», «DNeMEeHThl KOMOMHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanne nmuuuu «lIpencraBieHne NaHHBIX U OMHUCATENbHAS CTATHCTUKA»
CIIy’)KHT OCHOBOM asisi (hOpMHUpOBAHHSI HABBIKOB pabOThl ¢ MHpOpMaIueil: ot
YTeHUs W MHTEpIpeTauuud HHPOpMAIMH, MpeICTaBIeHHON B TalnMIax, Ha
auarpaMMmax u rpadukax, g0 cOopa, MPEACTABICHHS M aHalM3a JIaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTUYECKUX XapaKTePUCTUK CPEIHUX M PACCEMBaHU.
PaGotas ¢ nmanuHbiMH, oOydaromuecss ydyaTcsl CUMTBHIBATb W HHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTATh, apryMEHTHPOBATh U KPUTUKOBATh MPOCTEUIINE TUIIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHUYHUBOCTb, M OICHUBATH HUX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHYHMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEW M TEHACHUHUN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM A
M3y4YEHUsT TEOPUHM BEPOSTHOCTEW. bosblmioe 3HAUYEHHME HMEIOT MPAKTUYECKUE
3a/1aHus1, B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJIEIISIMH.

[lonsaTHE BEpPOSTHOCTH BBOAMUTCS Kak Mepa MpaBIONoAoOusl CIIy4yaiHOTO
coObrtusi. [lpm w3ydenmm ydeOHOTO Kypca oOOydYaromiuecss 3HAKOMATCS C
MPOCTEUIIMMUA  METOJAaMH  BBIYMCJIICHHS  BEpPOSATHOCTEM B CIIyYaWHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXO/aMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M peIlaTh 00Jiee CIOXKHbIE
3amaud. B ydeOHbBI Kypc BXOHST HauyajdbHbIE MPEACTABICHUS O CIy4ailHbIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eObHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAroIIMXCS C
MHOECTBAMU U OCHOBHBIMHU OIEPALMSAMHU HaJ MHOKECTBAMHU, paccMaTPUBAIOTCS
MpUMEPHl TPUMEHEHHUS JJIs1 PEIICHUS 3a/1a4, a TAKXKE HMCIIOJIb30BAHUS B JIPYTUX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 kmaccax u3ydaercs yueOHbIH Kypc «BeposiTHOCTb M CTaTUCTUKA», B
KOTOpBIA  BXOASAT pasaensl: «lIpencraBieHne HaHHBIX M ONMCATENbHAA
CTaTUCTHKa», «BeposTHOCTHY, «DleMeHThl KOMOWHATOpPUKW», «BBeneHue B
Teopuio rpadoBy.

Ha usydenue yuebnoro kypca «BeposTHOCTh U cTatucTtukay oTBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegento), B 8 kiacce — 34 yaca (1 yac B
Henento), B 9 kinacce — 34 yaca (1 gac B Hefienio).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUE TaOMuUI, AuMarpamm, rpaduxoB. 3amnoaHeHue
Ta0JauI, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTOJNOYATBIX) H
KpPYroBbIX). UTeHue rpaukoB peajbHbIX MpoiieccoB. V3Bneuenrne nuadopmauu u3
Jayarpamm U TabJiul, UCTIOIb30BaHUE U UHTEPIIPETAlUs JaHHbBIX.

OnucaTenbHasi CTaTUCTUKA: cpefHee apuMeThyeckoe, MeAuaHa, pa3Mmax,
HaumOoJblIee M HAaUMEHbIIEE 3HAUYE€HHUs HAaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHUBOCTH.

Crny4ailHblil 3KCIIEpUMEHT (ONBIT) U cliydaiiHoe coObiTHe. BeposaTHOCTh U
gacTtoTa. Pojib MaJoOBEpOSITHBIX M MPAKTHUECKU JIOCTOBEPHBIX COOBITHI B MPHUPOJIE
u B oOmecTBe. MoHeTa v UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepuiuHbl. Yucno pédep u cymmapHas
crenenb BepmnH. [IpencraBnenue o cBsizHoctu rpada. Lenu u muxmsl. Iyt B
rpadax. O06xon rpada (ditnepoB myTth). [IpenacraBienne o6 OpUEHTUPOBAHHOM
rpade. Pemenue 3aay ¢ moMonibio rpados.

8 KIIACC

[IpencraBienue JaHHBIX B BUIE TAOIUL, TUarpaMm, rpaukoB.

MHOX€ECTBO, JJIEMEHT MHOXKECTBA, IOAMHOXecTBO. Omnepanuu Hax
MHOKECTBAMU: 00BbEIUHEHME, IepecedeHue, AonosHeHue. CBolicTBa onepaunui
HaJl MHOXXECTBAMU: IIEPEMECTUTEIBHOE, COYETATENbHOE, PACHPENEIUTEIBHOE,
BKJItoueHus. Mcrnonb3oBaHue TpaduyecKkoro MpenCcTaBiICHUs MHOXKECTB IS
OIIMCAHUsl PEAIBHBIX IIPOLIECCOB U SABJICHUM, IPU PELLICHNUH 3a/a4.

M3mepeHne paccenBaHMs NaHHBIX. J(ACIIEpCUs M CTaHJAPTHOE OTKIOHEHUE
YHUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOneMeHTapHbIe COOBITHS CllydalHOro ombiTa. CrydailHble COOBITHAL
BepositHoct  coObiTuii.  OmbBITEI ¢ PaBHOBO3MOXKHBIMU ~ 3JIEMEHTApHBIMU
coObiTusAMH. CyuaiiHbiii BEIOOp. CBA3b MEXKIAY MaJOBEPOATHBIMHU U IPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa J€pEBBEB: EOUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBA3b MEXAY YHUCIOM BepimIMH u yucioMm pedep. [IpaBuio
yMHOXeHHs. Pemienue 3aa4 ¢ moMoIpto rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHeHue u
nepeceueHne coObiThil. HecoBmecTHbie  coObiTus. @DopMyna  CIOXKEHUs
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. IIpaBwio ymHOXxkeHus. HesaBucumsblie
coObiTus. IlpencraBienue skcnepuMeHTa B BUAE JepeBa. PerieHue 3agad Ha



HaxXO0XJICHUE BEPOSTHOCTEW C TMOMOIIBIO JAEpeBa CIy4allHOTO SKCIEPUMEHTA,

nuarpamm Jitepa.
9 KUIIACC

[IpencraBienne JaHHBIX B BUAE TaOmUI, AuarpamMm, TpaduKoB,
WHTEpHpeTalus JaHHbIX. YTeHue U nocTpoeHue Tadiuil, Auarpamm, rpadukoB 1o
peanbHBIM JaHHBIM.

[TepectanoBku u akTopuan. CodeTaHUs U YUCIO COUYECTAHUHA. TPEYTrObHUK
[Tackans. Pemenune 3aay ¢ KCOIB30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposATHOCTh. CiydailHbId BBIOOp TOYKM U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

Hcnbitanne. Yenex m Heypaya. Cepusi MCIBITAaHMM 10 TEPBOTO ycCIexa.
Cepust ucnbiTanuii bepHymum. BeposTHOcTH COOBITHII B CEpUU  HCIBITAHUUN
bepnyun.

CrnydailHas BEJIMYMHA W PACHPENCIICHHE BEPOATHOCTEN. MaremaTuuyeckoe
oxuaanue U gucnepcus. llpumepsl  MareMaTM4ecKOro OXUIAHUA — Kak
TEOPETUYECKOIO CPEIHEr0 3HAYEHUs BEIMYMHBL. MaTeMaTudecKoe OKHIAHUE U
JUCTIEPCUSA CIyYaWHOW BEJIMYUHBl «UYHUCIO YCIEXOB B CEPUM HCIBITAHHUI
bepnyum.

[Tonsitue o 3akoHe OoNbIIMX yuced. M3MepeHue BeposSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHue 3aKoHa OOJBIIMX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTh U CTATUCTUKA» XapaKTEPU3yIOTCS:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

IIPOSIBJICHMEM HHTEpPECca K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTMIKECHHSM  POCCHUCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U peaiu3aluu €ro
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUN, MPOIEAYp TPakKITAHCKOTO OOIIecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYX IACHUIO 3TUUECKUX TPOOIIeM, CBI3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHHEM JOCTHMKEHHM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLMUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUHM NPAKTUUYECKUX 33734
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
0o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU Ui YCHEHIHOW MpOoQecCHOHAIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BHJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOAbI U
oOIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl 4YelIOBEYECKOU
JEATEIIbHOCTH, ATAloOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM MNPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO0 0J1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMATHYECKHE 3HAHUSA B HHTEPECAX CBOETO
3M0POBBS, BEIEHUS  3J0pPOBOrO  oOpaza JKM3HM  (3M0pOBOE  MHTAHHE,
cOamaHCHUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXA, peryisipHas ¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(JIEKCUHU, MPU3HAHUEM CBOETO
[IpaBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIpyroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMENd HA NPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS pelIeHUs 3a7a4
B 00JaCTU COXPAaHHOCTH OKpY’Kalollell cpeabl, IJIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM MX BO3MOXXHBIX IIOCJIEICTBUH Ul OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
r7100aIbHOr0 XapakTepa dKOJOTHYECKUX IPO0JIEM U MyTel X PeLeHUS;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHIM COLUMAJIbHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUAX HEOINPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIIbHOCTb, B TOM YMCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpuoOpeTraTh B COBMECTHOM JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOJUMOCTBI0O B (POPMHPOBAHMM HOBBIX 3HAHWNA, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBAaTh JEPUIUTHl COOCTBEHHBIX 3HAaHUM W
KOMIIETEHTHOCTE!, INIAHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH
OPUHUMAaeMble pPELIECHUS U JAEUCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PHUCKU U
HOCIIEACTBUSL, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jilornueckue aeiicTBUA:

e BBUBJISTH M XapaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKKM MATEMATHUYECKUX
O0OBEKTOB, TOHSITUH, OTHOIICHUU MEXAY MOHATHUAMH, (HOPMYIUPOBATH
ONpENECICHNUs]  TOHSATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJ1acCH(UKAIIMA, OCHOBAHUSA I OOOOIICHHS W CpPaBHCHHS, KPHUTCPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (QOopMyauUpoBaTH W  NPeoOpPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTEIbHbIE M OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIE U OOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpOTUBOpEYHsi B (akTaxX, [aHHBIX, HAONIONEHUSX U YTBEPKIACHHUSIX,
npeaiaraTb KPUTSPUH TSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTHBOPCUHH;
JIeNaTh BBIBOJABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

pa30upaTh JT0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUU (MPAMBIE U OT
POTUBHOTO), TPOBOJIUTH CAMOCTOSTEIHLHO HECIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (HaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWpATh Croco0 pemeHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee TMOAXOMANMH C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBbie uccien0BaTe/IbLCKUE IeHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH, (UKCUPYIOUIUE MPOTUBOpEUne, MpooIemMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh MCKOMOE M JlaHHOe, (GOpMHPOBATH
TUIIOTE3y, apTYMEHTHPOBATh CBOIO MTO3UIINI0, MHCHHCE;

IPOBOJUTh IO CAaMOCTOSTEIHLHO COCTABICHHOMY TUIaHY HECIIOXKHBIN
AKCIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHUE MO YCTAHOBIECHUIO 0COOCHHOCTEN
MaTeMaTHYECKOr0 00BbEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTy COOOMH;
CaMOCTOATENHHO (OPMYIHPOBATH 000OIIEHHS W BBIBOJBI 1O pe3yJibTaTaM
POBEIEHHOTO HAOJIOICHUSI, HWCCIICIOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
IPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTb M HM30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a]auH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
MH(POPMALUIO PA3JIMYHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (opMy MpEACTaBICHUS HMHPOPMALMM U UIUTIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAHarpaMMaMH, HWHOW Tpadukod u HX
KOMOMWHAIMSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMAIMM 10 KPUTEPUSAM, MPEUIOKEHHBIM
yUUTENEM WIH C(POPMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1EJISIMU OOIIEeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NHCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOJIy pPELICHUs
3aJ]a4l, KOMMEHTHPOBATh MOJIYUYEHHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIeHHs 3a/1aBaTh BOMPOCHI M0 CYLIECTBY O0CYKIaeMOU TEMBI,
npoOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh MJICH, HAICIEHHBIE HA TTOMCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX
YYaCTHUKOB JAMajora, oOHapy>KUBaTh pa3jMuue M CXOJCTBO IMO3MLIUN, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OpEICTaBIATh  PE3yJbTaThl  pELIeHUs  3aJaud, IKCIIEPUMEHTA,
UCCJIEI0BAaHHUs, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYILJICHUS
¢ y4€TOM 3aj1au Mpe3eHTal1 U 0COOCHHOCTEHN ayJUTOpHH;

HOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON
paboThI IPU PEIICHNN YUEOHBIX MaTEMaTHUECKHX 3a/1ay;

OPUHUMATh LEIb COBMECTHOM MESITEeIbHOCTH, IUIAHUPOBATH OPraHU3aALUIO
COBMECTHOH paloOThI, pacmpenensTh BUIbl paboOT, JAOrOBapUBATHCH,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4yacTBOBaTh B TIpynmnoBeIX (opmax padoTel (00OCyxaeHus, OoOMeH
MHEHUSMH, MO3TOBbI€ IITYPMBbI U JPYTHUE), BBIIOJIHATH CBOKO YacTh pabOThI
U KOOPIWHHUPOBaTh CBOU JEUCTBHUS C JAPYTMMU WICHAMH KOMAaHJbI,
OLICHHMBATh KaueCTBO CBOEro BKJIaJa B OOLIMH HPOAYKT IO KPUTEPUSIM,
c(OpMyJINPOBAHHBIM YYaCTHUKaMH B3aUMO/ICHCTBUS.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHn3aunﬂ:

CaMOCTOSITENIbHO COCTABJISATh IUIAH, aITOPUTM PEIICHUS 3a7ayu (WU ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMALIHH.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTUYECKOH 3a1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUM 3aa4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBLCTB,
HalJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IIelu,
HAXOJUTh OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolUCS TMOIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Uutare uH(OpMaIMio, TPENCTAaBICHHYI0O B TaOnuIax, Ha IuarpaMmmax,
MPEACTaBIATh JaHHBIC B BHUJE TaONHI], CTPOUTH JUATPAMMBbl (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbIe) IO MAacCHBaM 3HAUYCHUH.

OnuceiBaTb M MHTEPOPETUPOBATH  PEAJbHBIE  YKCIIOBBIE  JAHHBIC,
MIPEICTAaBIICHHBIE B TAOJINIIaX, HA TUarpaMmax, rpadukax.

Hcnonb30BaTh JJIsI ONKMCAHUS JAHHBIX CTATHCTUYECKHE XapPaKTEPUCTHUKU:
cpenHee apudpMeTHYECKOEe, MeJIHWaHa, HauOoJbllee W HAaUMEHbIee 3HAYCHUS,
pa3Max.

HMMeTp npenacraBieHHE O CIIyYalHOM WM3MEHYMBOCTM Ha IPUMEpPaX LEH,
bu3HYeCKNX BEITWYWH, aHTPOTIOMETPUYECKUX MTaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

K koniy oOyuenus B 8 kiacce OOydYarOMIMICS TOJYYHUT CIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3BnekaTts W mpeoOpa3oBhIBaTh WH(POPMAIMIO, TPEICTABICHHYIO B BHUIE
Tabyuil, quarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUJIEC TaOIUII, JUArpaMM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKA3aTEEh: CpeIHHUX
3HAYCHUH U Mep pacceuBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKIIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHUN M YaCTOTHI COOBITHII, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUH.

Haxonutb BEepOSITHOCTH CIIy4allHBIX COOBITUN B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YKCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp30oBaTh rpaduiecKkue MOJIEIH: JEPEBO CIYYaHOTO AKCIIEPUMEHTA,
JayarpamMMsbl Dilliepa, YucioBas mpsmasi.

OnepupoBaTh MOHATHUSIMH: MHOECTBO, IOAMHOECTBO,  BBINIOJIHATH
omepaluyd HaJl MHOXECTBaMH: OObEIMHEHHUE, I[ePeceueHue, JOIMOTHEHHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSATH CBOMCTBA MHOYECTB.

Hcnonb3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOXECTB W CBA3EH MEXIy
HUMMU JUIS1 OIIUCAHUA MPOLIECCOB U SIBJICHUM, B TOM YHUCJE IIPU PELICHUU 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KypCOB.

K xoHiy oOydenuss B 9 kJjacce oOydYarolmUiCs TMOJYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnekats W mpeoOpa3oBbBaTh WHOOPMAIUIO, TMPEACTABICHHYIO B
pa3NMYHBIX MCTOYHUKAX B BHUJAE TaOiMll, Auarpamm, rpadukoB, IPEACTaBIATbH
JaHHBIE B BUIE TaOJIUII, TUarpaMM, rpauKoB.



Pemarp 3agaum opraHu3oBaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUSI U MEPHI PACCEUBAHUS.

HaxonuTth 4acToThl 3HAYEHUI W YacCTOTHI COOBITHSA, B TOM YHCIIE IMOJIb3YSCh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BeposITHOCTU Cily4allHBIX COOBITHI B M3YYEHHBIX OIbITaxX, B TOM
YHUCJI€ B OMNbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX
WCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUM bepHyun.

NmeTp mnpencraBiieHME O CIYyYaMHOM BEJIMYMHE U O PaCHpPEACIICHUU
BEPOSTHOCTEM.

WNmery mnpencraBieHue O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEI B
IpUPOAE U OOILECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaunmMeHoBaHMe pa3e/ioB U TeM
NporpamMMbl

Ne i/

[IpencraBnenne qaHHBIX
OnucarenpHasi CTATUCTUKA
CrnydaifHasi ”3MEHUYHNBOCTh
Beenenue B Teoputo rpados

BeposTHOCTB 1 yacToTa Ciy4aitHOTro
coObITUA

O0001Ienre, cucTeMaTH3aIusg 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

K
Beero OHTPOJIbHbIE
padoThl
7
8
6
4
4
5
34 2

IIpakTH4eckue
padoThI






9 KIIACC

KoanuyecTBo yacos

HaumeHoBaHue pa3ieioB U TeM

Ne i/m KonTpoJsbHble

nporpammasl Bcero
padoThl

IToBTOpEeHME Kypca 8 kinacca

OneMeHThI KOM6I/IHaTOpI/IKI/I

4
4
I'eomeTprueckast BEpOATHOCTh 4
Hcneiranus bepnymm 6

6

Crny4daitHasi BeJTMIMHA

N DN R W N -

O0600611eH1e, KOHTPOITb 10 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1

IIpakTH4eckue
padoThI
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