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INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1M(GPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPUOOpETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUM, TaK U UX POJHU B
o0pa3oBaHMM, HEOOXOJUMOM KaXKIOMY uenoBeKy. Bospactaer uwmcio mpodeccuil, mnpu
OBJIaJICHUHN KOTOPBIMH TpeOyeTcst Xopolias 6a30Basi MOJArOTOBKA B 00JIaCTH BEPOSTHOCTU U
CTaTHCTUKH, Takas MOJATOTOBKA Ba)KHA JJISI MPOJOJDKEHHUS 00pa3oBaHUS M ISl YCHEIIHOM
po(hecCHOHATBFHON Kaphephl.

Kaxxnp1ii 4enoBek MOCTOSHHO MPUHUMAET PEUICHUS! Ha OCHOBE HMMEIOUIMXCS Yy HETO
JAHHBIX. A 711 000CHOBAHHOTO MPUHATUS PEUICHUS B YCIOBUSX HENOCTATKA WM U30BITKA
uHopMaIuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTHUCTUYECKOE MBIIIJICHHE.

MIMeHHO MO3TOMY OCTpO BCTala HEOOXOAMMOCTH C(HOPMHUPOBATH y OOYYAIOIIUXCS
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0sS B KayeCTBE HEOTHEMIIEMOM
COCTaBIISIIOLIEH yMEHHME BOCIPUHMMATh M KPUTHUECKH AaHAJIU3UPOBATh HHQOpMAIHIO,
NPEJCTaBICHHYI0 B DPa3lIUYHBIX (opMax, MOHUMATh BEPOATHOCTHBIN XapakTep MHOTHUX
pEaNbHBIX TMPOLIECCOB M 3aBUCHUMOCTEH, TMPOM3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
paCYETHL.

3HAaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU IpUHIMNAMH cOOpa, aHaiu3a u
NPECTaBICHNUS JAaHHBIX U3 Pa3INuHBIX cep KU3HHU O0IecTBa W TocyaapcTBa MpUOOIIaeT
oOydaromuxcsi K 00IIECTBEHHBIM HHTepecaM. V3yueHne oCHOB KOMOMHATOPHUKHU Pa3BUBACT
HaBBIKM OpraHU3aIuy repedopa 1 moacyYEra yncia BApHaHTOB, B TOM YHCIIE B TMPUKIATHBIX
3aja4aX. 3HAKOMCTBO C OCHOBaMHU TEOpPHH rpadoB CO3MaET MaTeMaTUYeCKUH (yHIaMEHT
Ut GOPMHUPOBAHUS KOMIIETEHITUH B 001acTy MHGOPMATHKU U IUPPOBBIX TexHonoruil. [Ipu
W3YYCHUU CTAaTHUCTUKH M BEPOSTHOCTH OOOTamlaloTCs MPeICTaBICHHs] O0YyJarommxcs o
COBPEMEHHOW KapTHHE MUpPa U METOAAX €ro MCCieIoBaHus, GOPMUPYETCS TOHUMaHUE POJIH
CTaTHCTUKM KaK MCTOYHMKA COIMAJIbHO 3HAUMMOM MH(OpMALUK U 3aKJIa/IbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBILIUICHHUS.

B cooTBeTcTBUM C NaHHBIMHM LEISIMH B CTPYKType HpOorpaMMbl y4eOHOTO Kypca
«BeposTHOCTh M CTaTHCTHKa» OCHOBHOTO OOIIEro 0Opa3oBaHUsS BBIICICHBI CIIEIYIOIINE
coliepkarenbHO-MeToquueckne nuHuM: «[IpencraBneHne maHHBIX ©  OMHCAaTEIbHAs
CTaTHCTUKa», «BeposTHOCTb», «DneMeHThl KOMOMHATOpUKH», «BBeneHue B TEOpHIO
rpadoBy.

Conepxxanne nuaun «l[IpeacraBneHne MaHHBIX U OMHUCATENbHAS CTATHCTUKA» CIYKUT
OCHOBOWM i1  (OPMHUPOBAHMSI HABBIKOB pabOThl ¢ uWHGMOpManueld: OT YTeHHS U
UHTEpIpeTanuu WHOPMAIIUY, TPEICTABICHHON B Ta0NMIlax, HA IUarpaMMax M rpadukax,
no cbOopa, MpeAcTaBiIeHUs M aHaldu3a JaHHBIX C MCIOJb30BAaHHUEM CTATUCTHUECKHUX
XapaKTepUCTUK CpeIHUX U pacceuBaHus. PaboTas ¢ maHHbIMH, oOydaromiuecs y4aTcs
CUMTHIBATh U WHTEPIPETUPOBATH JAHHBIC, BBIIBUTATh, aprYMEHTHPOBATh U KPUTHKOBATH



OPOCTEHIINE TUIOTE3bl, PA3MBILUIATh HAJl (PAKTOpamMH, BbI3BIBAIOIIMMU H3MEHYMBOCTh, U
OLICHUBATh UX BJIMSHUE HA PACCMAaTPUBAEMbIE BEJIMYMHBI U IIPOLIECCHI.

NHTYyUTHBHOE TPEACTAaBICEHHE O CIy4YalHOM W3MEHYMBOCTH, HCCIIECIOBAHHE
3aKOHOMEPHOCTEN M TEHACHUMHA CTAHOBUTCS MOTHBHUPYIOLIEW OCHOBOM JUISI HU3yYECHUS
TEOpPUH BEPOSITHOCTEH. Boublloe 3HaYeHHE MMEIOT NMPAKTHYECKHE 3aJaHHs, B YaCTHOCTH
OTIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHEe BEpOSATHOCTH BBOJUTCS KaK Mepa IPpaBoNoA00us cilyyaiiHOro coobitus. [lpu
U3y4eHUU Y4eOHOTro Kypca oOydaromuecss 3HAKOMSTCS C MPOCTEHIINMH METOJaMHU
BBIUMCIICHHSI BEPOSITHOCTEH B  CIy4YalHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMU
JIEMEHTAPHBIMU HMCXOAAMH, BEPOSTHOCTHBIMU 3aKOHAMH, IIO3BOJISIIOUIMMHU CTAaBUTh U
pemate OoJiee ClIOXKHBIE 3a7aud. B ydeOHBI Kypc BXOAST HauyalbHBIE MPEJICTABICHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCA 3HAKOMCTBO OOYdYalOIIUXCS C
MHO>KECTBAMHU U OCHOBHBIMH OIEpalMsIMH HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS PUMEPBI
IPUMEHEHUS JUIsl PEIIEHUs 3aJad, a TaKKE HCIIOJIb30BaHHS B JAPYIMX MATEMATHYECKHUX
Kypcax ¥ y4eOHBIX IpeaMeTax.

B 7-9 knaccax uzydaercs ydyeOHbIH Kypc «BepoATHOCTh M CTaTUCTUKA», B KOTOPBIU
BXOAT paznensl: «lIpencraBieHue NaHHBIX U ONKCATENbHAsA CTaTUCTUKA», «BeposTHOCTHY,
«2NeMeHTbl KOMOMHATOPUKNY, «BBeeHne B Teoputo rpadosy.

Ha n3ydenne yuebHoro kypca «BepodaTHOoCcTb U cTaTUCTHKa» oTBoAuTCA 102 vaca: B 7
kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 gac B Hezento), B 9 kiacce — 34
yaca (1 gac B Heento).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne naHHBIX B BUE TaOMHIl, AUarpaMM, rpadukoB. 3amoiiHeHUuEe TaOIuIl,
YTEHUE W TOCTPOCHHUE auarpamMm (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYroBbIX). UTeHwme
rpauKOB pEaTbHBIX TMporeccoB. M3Bnedenne wHOpMaruu W3 aAuarpaMM | TaOJHIl,
UCII0JIb30BAaHUE U MHTEPIIpeTaIusl JaHHBIX.

OnucarenbHasi CTATUCTUKA: cpeiHee aprupMeTHYecKoe, MeinaHa, pa3Max, HauOoJiblee
¥ HalMEHbIIIee 3HAUCHUs Habopa YnCIIOBBIX JaHHBIX. [Ipumeps! ciyyaitHOM H3MEHUHUBOCTH.

CrnyyaliHbIi 3KCIEpUMEHT (OMbIT) U Cily4dailHoe coObITHE. BeposTHOCTH M 4YacToTa.
Ponb ManoBepoOsITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUN B MPHUPOJIEe U B OOILIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. YUucino pébep M cymmapHas CTENEHb
BepiuH. [Ipencrasnenue o cBsa3Hoctu rpada. [enu u nukisl. [yt B rpadax. O6xon rpada
(@ttiepoB nyTh). [IpeacraBnenre 06 opueHTUpOBAaHHOM Tpade. PemieHue 3a1a4 ¢ MOMOIIbIO
rpados.

8 KVIACC

[TpencraBiaeHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpauKoB.

MHO0XX€ECTBO, 3JIEMEHT MHOKECTBA, IMOAMHOXEeCTBO. Onepanuy HaJ MHOXECTBAMHU:
o0ObeMHEHUE, TIepeceueHue, JomnonHeHue. CBoilcTBa omepauuil HaJ MHOXECTBAMMU:
IIEPEMECTUTENBHOE, COYETATENIbHOE, PACHpPEAEIUTENBHOE, BKIIOUYEHUA. lcmosb3oBaHue
rpauuecKoro MpeacTaBlIeHus MHOXKECTB ISl OMUCAHUSl PEAIbHBIX MPOLECCOB U SBJICHUM,
IIPU PEILIECHUU 3a/1a4.

N3mepenne paccenBaHus NaHHBIX. Jlucniepcus U CTaHAAPTHOE OTKJIIOHEHHME YHCIIOBBIX
HabopoB. J[narpamma paccerBaHusl.

DneMeHTapHble COObITUS ciy4yaliHOro ombitTa. CiyyaiiHble coObiTHA. BepositTHocTH
coObITU. ONBITBI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. Cily4ailHbIN BBIOOD.
CBsi3p MEX1y MaJOBEpPOSITHBIMU M MPAKTUUYECKH JOCTOBEPHBIMU COOBITUSIMU B NPUPOJE,
00I11eCTBE 1 HayKe.

HepeBo. CBoiiCTBa [I€pEBHEB: E€IWHCTBEHHOCTHh IIYyTH, CYIIECTBOBAHHE BHUCSIYEH
BEPUIMHBI, CBS3b MEXIY YMCIIOM BEpPIIMH U yucioM pedep. [IpaBuno ymHoxeHus. Pemienue
3a/a4 ¢ MIOMOIIBIO TpadoB.

[IpotuBomnonoxueie coObiTusi. [[uarpamma Oinepa. OObeAWHEHHE W TMEpeceUCHUE
coObiTuii. HecoBMecTHbie coObiTHs. DopMyna CIIOXKEHHS BEpPOSTHOCTEH. Y CIIOBHAA
BeposiTHOCTh.  [IpaBuiio  ymHoxkenusa. HeszaBucumbie  coObiTus.  I[lpeacraBnenue
DKCIEPUMEHTA B BUJE AepeBa. PelieHune 3a1ady Ha HAXO0XKIEHUE BEPOATHOCTEN C MOMOILBIO
JIepeBa CIY4ailHOTO AKCIIEPUMEHTA, JUarpamm JDiliepa.
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[IpencraBnenne NaHHBIX B BUAe TaOMul, AMarpamMm, TpaduKoB, HHTEpHpeTalus
JMaHHBIX. YTeHHEe U TOCTpOeHUE TabuI, AMarpamMm, rpaduKoB MO peabHbIM JaHHBIM.

[TepectanoBku u pakropuan. Coueranus u uucio coueranuid. TpeyronpHuk I[lackans.
Pewrenne 3a1a4y ¢ HCHOAB30BAHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHblii BEIOOpP TOUKHM U3 (UTYPHI Ha IMJIOCKOCTH,
U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcnerranne. Ycenex m Heynada. Cepus ucnbelTaHuid a0 nepsoro ycmexa. Cepus
ucnbiTanuil bepuymnu. BepostHocTu coObITHii B cepun ucnibiTanuii bepHysu.

CrnyuyaliHas BeJIMYHMHA U paclpeeleHre BeposITHOCTE. MaTreMaTHiecKoe OKUIaHue 1
nucriepcus. lIpuMepsl MaTeMAaTHYECKOTO OXKUJAHHUS KAK TEOPETUYECKOTO CPEAHErO
3HAYEHUSI BEJIIMYMHBI. MaTeMaTHUYEeCKOE OXKUJAHWE W AUCIEPCUs CIy4YalHOW BEJIMYHMHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[lonarue o 3akoHe OOJbIIUX YHucel. M3MepeHue BEepOsSTHOCTEH C MOMOIIBIO YacCTOT.
Ponb v 3HaueHUe 3aKOHa OOJIBIIMX YKCEN B IPUPOJIEC U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMbI y4eOHOTO Kypca «BeposSTHOCTh H
CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJIEHUEM HWHTEPECA K IMPOLLIIOMY M HACTOSIIEMY POCCHUCKOM MATEMAaTHUKH,
IICHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUAM POCCUHUCKUX MATEMAaTHUKOB W POCCUUCKOU
MaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATHUX JOCTHXKEHUM B JPYIrMX HayKax H
IPUKJIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEW TpaKJaHWHA W peaiu3allud €ro Ipas,
MPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD,
SIBJICHU, TIPOLIEYP TPaKIAHCKOTO 0011ecTBa (Hampumep, BEIOOPHI, OMPOCH), TOTOBHOCTHIO
K OOCYXJCHHIO DJTHUYECKHX TIPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM TPUMEHEHHUEM
JOCTH)KCHUA HAyKH, OCO3HAHMEM BAXKHOCTH MOPAJIBHO-3THYECKUX IPUHIUIIOB B
JEATEIIbHOCTU YYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a7a4 MAaTEMaTU4YECKOU
HaIpaBJICHHOCTHU, OCO3HAHMEM BAKHOCTH MAaTEMaTHYE€CKOro 0Opa3oBaHUs HA MPOTSKEHUU
BCEH KU3HU JJI yCHEITHON MpodheCCUOHAIbHOM JAEATeIbHOCTA U Pa3BUTHEM HEOOXOIUMBIX
YMEHHUM, OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM HHAUBUIYATBHON TpaeKTOpPUU
00pa3oBaHMsl W JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX
OTPeOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOILMOHAIBHOMY U 3CTETUYECKOMY BOCIPUSITHIO MATEMAaTHUUECKUX
O0OBEKTOB, 3aJlay, pEIICHWH, pacCyXJACHUW, YMEHUIO BHUACTh MaTEMaTHUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAaIueN B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX MIPEeACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSl UYEJIOBEKa, MPUPOJAbI M OOIIeCTBa, MOHUMaHUEM
MaTeMaTHYECKOW HAayKu Kak cepbl UeIOBEUECKOM AEeATEIbHOCTH, ATAloOB €€ pa3BUTHUS U
3HQYUMOCTH 11  Pa3BUTHS LMBWIM3ALMHU, OBJAJECHUEM SI3bIKOM MAaTEMaTUKU U
MAaTEMAaTHYECKOW KYJIbTYPOM KaK CpPEICTBOM IO3HAHUS MHPA, OBJIAAECHUEM IPOCTECUILINMHU
HaBBIKAMU HCCJIE0BATEIbCKON JIESITEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBaHME KYJbBTYPbI 3A0pPOBbA U
IMOIMOHAJILHOIO 0JIaronoJIyYns:



TOTOBHOCTBIO TNMPHMEHATh MaTeMaTHYeCKHWe 3HAHHUS B HHTEPECax CBOETO 370POBbS,
BEJICHUS 3[J0POBOTO 00pa3a >ku3HHU (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHIA
U OTJbIXa, peryispHas (u3nyeckas akTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKa pedieKcum,
IpPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TaKOTO K€ IpaBa JIpyroro 4yesioBeKa;

7) 3K0JI0rHYecKoe BOCIIUTaAHHUE:

OpHEHTAIMel Ha MPUMEHEHNE MaTeMaTHYECKUX 3HaHUH /IS pelIeHus 3a7a4d B 00IacTH
COXpPaHHOCTH OKpYXarolllei Cpeibl, IMJIaHUPOBAHUS TOCTYMKOB M OIEHKH MX BO3MOXHBIX
HOCHENCTBUM Ul OKpYy)Karlollledl  cpelbl, OCO3HAaHHEM IJI00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ananTanus K U3MEHAIOIMMCS YCJIOBUAM COLMAILHON U MPUPOAHOIi cpebl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHSX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO ACSITeNIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS
y APYTHUX JOJed, MpHOoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUSA, HABBIKK U
KOMIIETEHIINH U3 OTBITA APYTHUX;

HEOOXOJMMOCThI0O B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (HOPMYIHpPOBATH
WU, TOHATHUS, THUNOTE3bl 00 OOBbEKTaX M SIBJCHMSIX, B TOM YHCJIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh Ne(MUINTHI COOCTBEHHBIX 3HAHMI M KOMIETEHTHOCTEH, IMJIaHHUPOBATh CBOE
pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYallMIO, BOCIPHUHHUMATh CTPECCOBYIO
CUTYallMIO KaK BbI30B, TPEOYIOUINII KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U
neicTBus, pOpMyIMPOBATH U OLEHUBATh PUCKU U TIOCEACTBUSA, GOPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBbie Jjornyeckue JeicTrBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
HNOHSTUN, OTHOLIECHUN MEXAy MOHATHAMH, (GOPMYIUPOBATh ONpEACIICHUS MOHATHH,
yCTaHaBJIMBAaTh CYILIECTBEHHbIM TMpU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
000011I€HNS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

e BOCHPUHUMATh, POPMYIMPOBATH U MPEOOPA30BHIBAThH CYKIEHUSA: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBISABIKITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEYMUS B
dakTax, NaHHBIX, HAOJTIOJEHUSAX W YTBEPKACHUSIX, Mpeajaratb KpPUTEpUH Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JI€JIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX U MHIYKTHUBHBIX
YMO3AKJIIOUYECHHUM, YMO3AKIIOUEHUH 110 aHAJIOTUH;

e pa30OupaTh [OKa3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKIAEHUU (MpsAMble U  OT
NPOTUBHOTO),  NPOBOAUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JI0KA3aTeJIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTpaHBaTh APryMEHTAIMIO, MPUBOAUTH IMPUMEPHI U

KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;
7



e BbIOMpaTh cnocoO pelieHus y4eOHOM 3alauu (CpaBHHBATh HECKOJbKO BapUAHTOB
peuieHusi, BbIOMpAaTh HauOoJee MOAXOASIMA C  Yy4ETOM  CaAMOCTOSITENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebckue 1eiiCTBUA:

e HCIOJBb30BaThb BONPOCHI KaK MCCJENOBATEIbCKUM  WHCTPYMEHT  TO3HAHUA,
bopMyIMpoBaThH BOIIPOCHI, bukcupyromme IPOTUBOpEYHE, npo0iemy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOe, (opMuUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IIJIAHY HECJIOXHBIM 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOiA;

e CaMOCTOSITENIBHO (POPMYIHpPOBaTH OO0OOIIEHHS U BBIBOABI IO pe3yjbTaTam
IPOBENEHHOTO HAOIIOJEHUS, UCCIIEI0BAaHUS, OLEHUBATH JOCTOBEPHOCTD MOJYYEHHBIX
pPE3yIbTAaTOB, BHIBOJIOB U 0000IICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTUE IMpOLECCa, a TaKXKE  BbIIBHUIAThH
MPEANOJIOAKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

e BBISBIATH HEJAOCTATOYHOCTh U U30BITOYHOCTh MH(OPMALIUU, JTAHHBIX, HEOOXOAUMBIX
JUISL PELICHUS 3a/1a4H;

e BBIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(HOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHMUS;

e BbIOMpaTh (QopMy MpenacTaBieHUss UHGOPMAIMM U WJUIFOCTPUPOBATH pPEIIAEMbIE
3a/1a4ud CXeMaMu, AuarpaMmaMu, MHOU rpauKol U X KOMOWHAIUSIMU;

e OIIEHUBATH HANIEIKHOCTH HH(POPMAIIMH 110 KPUTEPHUSIM, TPEITIOKEHHBIM YIUTEIEM WU
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIEC 1eHCTBHS:

e BOCHPUHUMATH U (HOPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSAMU U LETSIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX H
MHACbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJIy pELICHUs  3aJlauu,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTarT;

e B Xxoie OOCYyXJEeHMs 3aJaBaTb BOMNPOCHI MO CYHIECTBY OOCYXIaeMOU TEMBI,
po0JIeMBbI, pelaeMoil 3a/1auu, BbICKa3bIBAaTh UJIEU, HALICJICHHBIE HA MOUCK PEIICHMS,
COTOCTABJISATh CBOM CYXACHUSA C CYXICHUSMH JAPYrMX YYaCTHUKOB JHAJora,
OoOHapy>KWBaTh pa3IM4ve U CXOJCTBO TO3UIMH, B KOPPEKTHOH ¢opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

e TMpPEACTAaBIATh pe3yJibTaThl pEIICHUS 3aJayd, OKCIIEPUMEHTa, MCCIIeOBaHUS,
MPOEKTa, CaMOCTOSATEIBHO BbIOMpATh (opMaAT BBICTYIUIEHHS C Y4YETOM 3ajay
NpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPUH;

e TOHWMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUIYAILHOW PabOThHI
MIPU PEIICHUU yYeOHBIX MAaTEMAaTHUYECKUX 3a/1a4;

8



e IPUHMMATh 1I€JIb COBMECTHOM  JEATENBHOCTH, IUIAHUPOBATH  OPIraHU3ALMIO
COBMECTHOI paboOThl, pacupelneisTh BuAbl pabOT, I0roBapuBaThCs, OOCYXAAaTh
MPOIIECC U PE3YNBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

e Yy4YacCTBOBaTh B TPYNNOBBIX Qopmax paboTel (00CyXIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBINOIHATh CBOIO 4acTh paOOThl U KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YJI€HAMH KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIA/a B
o0mMi  OPOAYKT MO  KpUTepHUsM,  CHOPMYJIHPOBAHHBIM  Y4aCTHUKAMU
B3aMMO/JICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe AeiCcTBHSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, AJTOPUTM pEUIeHMs 3a7aud (WIK €ro 4actb),
BbIOHMpaTh CIOCOO pelIeHHs C Y4€TOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELIEHUHN C YUETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, YJMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJIS IPOLIECCca U pe3yJIbTaTa PEeLCHUsS
MaTeMaTUYECKOM 3a7a4u;

e MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 33]1a4l, BHOCUTh
KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

e OLCHMBATH COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH IIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHXKCHHS WM HEIOCTH)KEHHS LEIH, HAXOAMTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuyenuss B 7 kijacce oOy4arONIUICS MOJTYYUT CIEAYIOIINE MPEAMETHBIC
pe3yJIbTATHI:

YutaTe uHbOpMaLIUIO, MPEICTABICHHYIO B TaOJUIIaX, HA JUarpamMMax, MpeCTaBisITh
JIAaHHbIC B BUJI€ TAOJIMI], CTPOUTH AMArpaMMbl (CTOJIOUKOBBIE (CTOJIOYATHIC) U KPYTOBBIE) MO
MacCUBaM 3HAYCHHM.

OnucelBaTh U UHTEPIPETUPOBATH PEANbHBIE YUCIOBBIE JAHHBIE, MPEJICTABICHHBIE B
TabnuIax, Ha Auarpammax, rpadukax.

Hcnonb30BaTh JIsI ONMUCAHUS MAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKHU: CpEeaHEE
apudMeTHIeCKOe, MeJIaHa, HauOoJIbIIee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max.

HMeTh mipeACTaBiICHHE O CIyYailHOW M3MEHYMBOCTH Ha MpUMEpax IeH, HU3HYeCKUuX
BEJIMYMH, AHTPOMOMETPUYECKUX JIAHHBIX, HMETh MPEACTABICHHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.



K xoHiy oOyuyeHuss B 8 kiacce oOydaronIuiicsi MOJYYUT CIEAYIONIME MPEAMETHBIC
pe3yJbTaThl:

W3Bnekatb U mpeoOpa3oBbIBaTh MH(GOPMAIMIO, MPEICTABICHHYIO B BUAE TaOJMII,
auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BUJIE TaOIHII, TUarpamMmm, rpa(ukos.

OnuceIiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTENE: CPEIHUX 3HAYEHUN U
Mep pacceuBaHus (pa3max, JUCIEPCHs U CTaHIapPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOTBHl YHMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHI, B TOM 4YHUCJE IO
pe3ynbTaTaM u3MepeHu U HaOJI0ICHU.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B ONbBITAX, 3HAs BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCII€ B OIbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBath rpaguueckue MOJEIH: AEPEBO CIYYaiHOTO SKCIIEPUMEHTA, AUarpaMMbl
Diinepa, yuciaoBas npsmasi.

OnepupoBarh MOHATUSAMH: MHOXECTBO, MOAMHOKECTBO, BBIIOJHITH ONEpPALUU HaJ
MHOKECTBaMHU: OOBEIMHEHUE, IEPECCUYCHUE, JIONOJHEHHE, NEPEUUCISTh 3JIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpauyeckoe MpeACTABICHUE MHOXKECTB M CBSI3€d MEXIYy HUMH s
OMMCaHUs MPOLECCOB M ABJICHHI, B TOM YHWCJE MPU PEIICHUH 3a/ad U3 APYTHX YUEOHBIX
IIPEIMETOB U KYPCOB.

K xoHiy oOydyenus B 9 kjacce oOydaromuiics MOJIYYUT CIEIYIOIIME MPEIMETHbBIC
pe3yibTaThl:

M3BnekaTh W MpeoOpa3oBbIBaTH HHQPOpPMAIUIO, TPEACTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHJI€ TAaONHI, AUArpamM, rpa(uKoB, MPEACTABIATh JAHHbIE B BUJE TAOJIHIL,
JTuarpaMm, rpauKoB.

Pemarp 3aaun opraHM30BaHHBIM NIEPeOOPOM BapUAHTOB, a TAaKXKE€ C UCIOJIb30BaHUEM
KOMOMHATOPHBIX MPABUJ U METOJIOB.

Hcnonb30BaTh ONUCATENbHBIE XapPAKTEPUCTHKU IS MACCUBOB YHUCIIOBBIX JAHHBIX, B
TOM YHCJIE CPETHUE 3HAYECHMSI U MEPBI pACCEUBaHUS.

HaxoauTh YacTOThl 3HAUYE€HUHM M YACTOThl COOBITUS, B TOM YHCJE MOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOICHUH.

HaxonuTh BEpOSITHOCTU CIy4YalHBIX COOBITHMI B M3YyYEHHBIX ONBITaX, B TOM YHCIE B
OMbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTApPHBIMU COOBITUAMH, B CEpUSX HCIBITAaHUN 10
IIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmeTh npencTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

WNmeth nipencTaBiieHre 0 3aKOHE OOJIBIIMX YMCE KaK O MPOSIBICHUH 3aKOHOMEPHOCTH
B CJIy4yallHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3iesioB H TeM Kourpoububle IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypcbl
1 IIpencrasienue 7 0 5 bubnuoreka [IOK
JTaHHBIX https://m.edsoo.ru/7f415fdc
5 OmnucarenpHas 9 1 1 bubmuoteka [JOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 CnyvaitHas 6 0 1 bubnmoreka [JOK
W3MEHYUBOCTh https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo 4 0 0 bubnnoreka [JOK
rpados https://m.edsoo.ru/7f415fdc
BepositHOCTE 1
5 4acToTa 5 1 1 bubmuoreka [JOK
CIIy4aliHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
O6o06micHue,
6 cUCTEMaTH3aIUs 3 0 0 bubmorexa HOK
N 1 https://m.edsoo.ru/7f415fdc
3HaAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 2 5
ITPOTPAMME
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8 KUIACC

N HaumenoBanu KoumnyecTBo 4yacos DJIeKTPOHHbIE
" e pa3meiioB H (uudposbie)
n/ Bcer Konrpoabsnbl  IIpakTuyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NpOrpamMmbl pecypcsl
ToBToDEHME bu6nmoreka [IOK
P 4 0 0 https://m.edsoo.ru/7f417fb
Kypca 7 Kiiacca 5
OnucarenbHas
J— bu6nuoreka [IOK
' 4 0 0 https://m.edsoo.ru/7f417fb
PacceuBanue 5
JAHHBIX N
bubnuorexa [JOK
MHuosxecTBa 4 1 0 https://m.edsoo.ru/7f417fb
2
BepositHOCTB bubnuoreka [JOK
CIIy9aiiHOTO 6 0 1 https://m.edsoo.ru/7f417fb
COOBITHSA 2
BEelCHIE B bubnnoreka IIOK
A 4 0 0 https://m.edsoo.ru/7f417fb
Teopuio rpadoB 5
Corvaaitise bubmuorexa [JOK
- 8 0 0 https://m.edsoo.ru/7f417fb
cOOBITHS )
O06o001exHue, bubmuorexa [JOK
cucTeMaTu3aiu 4 1 0 https://m.edsoo.ru/7f417fb
g 3HAHUM 2
OBIIEE
KOJIMYECTBO
34 2 1
YACOBIIO
ITPOI'PAMME
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9 KVIACC

No HaumenoBan KoauuecTBO yacon DJIeKTPOHHbBIE
© | He pa3aesioB (uudposbie)
n/ Bcer  Konrtpoabn  Ilpakruueck
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboThbl
NMPOrpaMMblI pecypchI
IToBTOpEeHne bubnmoreka [JOK
Kypca 8 4 0 0 https://m.edsoo.ru/7f41a
KJjiacca 302
DJIeMEHTHI bubmuorexa [JOK
KOMOWHATOpU 4 0 1 https://m.edsoo.ru/7f41a
KH 302
I'eomerpuueck bubnmnoreka HOK
ast 4 1 0 https://m.edsoo.ru/7f41a
BEPOSATHOCTD 302
) P— bubmuorexa [JOK
6 0 1 https://m.edsoo.ru/7f41a
bepnynnu 302
Corvaaitnas bubmuorexa [JOK
i 6 0 0 https://m.edsoo.ru/7f41a
BCIIMYHHA 302
bubnnoreka IIOK
006006 ,
OOHIEHHE 10 1 0 https://m.edsoo.ru/7f41a
KOHTPOJTb 302
OBIIEE
KOJIMYECTBO
4 2 2
YACOBIIO 3
IMTPOT'PAMME
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