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MNOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbD, KaK C TOYKU 3PEHUS MPAKTUYCCKUX MPUIOKCHUM, TaK
M UX POJH B 00pa3oBaHUM, HEOOXOJUMOM KaXJI0My 4elloBeKy. Bo3pacTaer uncio
npodeccHid, MPU OBJIAJICHUN KOTOPBIMU TPeOyeTcsi Xopoliasi 6a3oBas MOATOTOBKA
B 00JacTH BEPOATHOCTH U CTATHCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
IPOJOJIKEHUST 00pa30BaHUS U IS YCIICITHOM MpodeCCHOHANTBHON Kapbephl.

Kaxaplii 4etoBeK MOCTOSIHHO TPUHUMAET PEIISHUS] HA OCHOBE MMEIOIIUXCS Y
HETO JaHHBIX. A /i1 000CHOBAHHOTO MPHHSITHSI PEIICHUS B YCIOBUSAX HEIOCTaTKa
WM W30bITKa HHPOPMAIMK HEOOXOAMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

NMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh c(OpMHpOBATH Y
oOyJaromuxcs (QyHKIIMOHATIBHYIO TPAaMOTHOCTh, BKITIOUAIOIIYIO B ce0s1 B KAUECTBE
HEOTHEMJIEMOM  COCTABISIONMICH  YMEHHE  BOCIHPHHMMATh M KPUTHYCCKH
aHAJIM3UPOBATHh HH(POPMAIIHIO, TIPECTABICHHYIO B PA3IUYHBIX opMax, IOHUMATh
BEPOSTHOCTHBIM XapaKTep MHOTHUX peajbHBIX IMPOIECCOB W 3aBUCHMOCTEH,
MPOU3BOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMH cOOpa, aHallu3a U
MIPEICTABICHUS JAHHBIX U3 Pa3IUYHBIX cdep KU3HU OO0IIecTBa W TrocyldapcTBa
npuoOIaeT oOydammuxcss K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHN Pa3BUBAET HABBIKM OpraHW3anuu mepedopa W moacyéra 4vmcia
BapUAHTOB, B TOM YHUCJI€ B MPUKJIATHBIX 33a/1adyaX. 3HAKOMCTBO C OCHOBAMHU TCOPHH
rpadoB co3maét MmareMaTnueckuii pyHIaMeHT st OPMHUPOBAHUS KOMITCTCHITUA B
obnacti WHPOPMATUKHA U TUPPOBBIX TeXHOJOTHHA. [Ipy M3ydyeHWH CTATHCTHKHU |
BEPOSITHOCTA O0OTAIAlOTCs TMPEJACTaBICHUS OOYYarONIMXCS O COBPEMEHHOMN
KapTUHE MHUpa M METOJax €ro HCCIeNOoBaHusA, (HOpPMHUPYETCS TMOHMMAHHUE POJH
CTaTHCTHKHU KaK UCTOYHHMKA COIMATBLHO 3HAYMMOW HH(POPMAIINH ¥ 3aKJIIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.



B cooTBeTcTBUU € JAaHHBIMU LIEISAMH B CTPYKTYyp€ MPOTPpaMMbl y4eOHOTO
Kypca «BeposSTHOCTb M CTaTUCTHKA» OCHOBHOT'O OOIIEro 00pa30BaHUs BbIJEICHBI
CIENYIOLINE COAEpKATEIbHO-MeToanueckne nuHuu: «lIpencraBieHue NaHHBIX U
omucaTelbHas CTaTUCTHKa», «BeposTHOCTBY, «IJIEMEHThl KOMOWHATOPUKUY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nunun «lIpeacraBneHne TaHHBIX U OMUCATENIbHAS CTATUCTUKA)
CIIY)KUT OCHOBOW Ji1 (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HHMOpMalME: OT
YTeHUST W UHTEpIpeTanuu uHOpMalMKU, NPEACTaBICHHON B TaliauIax, Ha
auarpamMmax W Trpadukax, 10 cOopa, TMpeACTaBICHUS M aHalIW3a JIaHHBIX C
UCIIOJb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTHK CPEIHUX W PACCEUBAHMUS.
PabGortass ¢ nmaHHbIMH, OOydYaroIIMECs yYaTCs CUUTHIBATH M WHTEPIPETHPOBATH
JTAaHHBIE, BBIJIBUTATh, apTyMEHTUPOBATh U KPUTHKOBATH MPOCTEUININE THUIOTE3HI,
Pa3MBINLIATh HAJ (PaKTOpaMH, BBI3BIBAIOIIUMH W3MEHUYHMBOCTh, U OILICHUBATh HX
BIIMSIHUE HA pACCMATPUBAEMbIC BEJTMUUHBI U TTPOIECCHI.

NHTYUTUBHOE NpENCTaBICHUE O CIy4YaMHOW W3MEHUYHMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM JJsi
U3YUCHUSI TEOPUU BEPOATHOCTEW. bBomblioe 3HAaYEHHE HMMEIOT MNPAKTUYECKUE
3a7]aHUsl, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MO/ICIISIMHU.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOTOo
coObrtTus. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OpPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEpPOSITHOCTEMl B CIIy4alHBIX
AKCHEPUMEHTAX c PAaBHOBO3MOKHBIMU AIIEMEHTapHBIMU UCXOJIaMH,
BEPOATHOCTHBIMHU 3aKOHAMH, TMO3BOJIAIOIIMMHU CTaBUTh U PEIIaTh OOJee CIOKHBIC
3aaun. B y4eOHBIH Kypc BXOIAT HayajdbHBIE TMPEJICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
MpUMEPbl IPUMEHEHMS JJIsl PELEHUs 3a/lay, a TAKXkKE HCIOJIb30BaHUSA B JPYTUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MTpeMeTax.

B 7-9 xnaccax msyuaercss ydeOHBIN Kypc «BeposSTHOCTH M CTaTHCTHKa», B
KOTOpBIM  BXOmAT paszaenbl: «llpencraBieHre JaHHBIX W ONHUCATENIbHAsS
CTaTHCTHKa», «BepoATHOCTb», «JeMeHTh KOMOWHATOpUKHN», «BBeaeHue B
TEOPUIO TPadOBY.

Ha usyuenne yyeOHOro Kypca «BeposiTHOCTh U cTaTUCTUKa» oTBOAUTCA 102
yaca: B 7 kiacce — 34 yaca (1 ygac B Hemenmo), B 8 kiacce — 34 ygaca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMArpamm, rpadukoB. 3aroiaHEHHE
TaOJMI, YTEHWE U TMOCTPOCHUE AuarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHue rpaduKoB peasbHbIX MpoleccoB. 3Bneuenre nHpopMauuu us3
aUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETalusl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIEe 3HAYeHUs Habopa YHCIOBBIX AaHHBIX. [Ipumepsr
CIy4alHOM U3MEHYHUBOCTH.

Cny4aitHbIil 3KCIIEpUMEHT (ONBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOuecTBe. MoHeTa U urpajibHasi KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anayu ¢ moMoIuiso rpados.

8 KIIACC

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBAaMH: O0bEIMHEHUEe, TepeceueHue, nomnoigHeHue. CBoicTBa omepanuii
HaJl MHOXECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAeIUTEIbHOE,
BKItOueHusa. Mcrnonbp3oBaHue Tpaduueckoro TMpeACTaBICHUS MHOMXKECTB IS
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemeHTapHble COOBITHS  ciydaiiHoro ombita. CiydaiiHele  COOBITHS.
BepositHoct  coOblTuil. OnNbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolcTBa J€peBbEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCJIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Perenue 3amad ¢ moMouisio rpados.

[IpotuBononoxkueie coObiTUd. [uarpamma DOiinepa. OObeaUHEHHE W
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEPOATHOCTh. lIpaBwio ymHoxeHus. HesaBucumbie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha
HaxO0XJICHUE BEPOSITHOCTEH C IMOMOUIBIO JepeBa CIy4alHOro 3KCIEPUMEHTA,
ararpamm Jitiepa.



9 KITIACC

[IpencraBinenne JaHHbIX B BUAe Ta0nuu, JAuarpamMm, TIpadHKOB,
MHTEpNpeTauus JaHHbIX. YTeHHe U mocTpoeHue Tabaul, Auarpamm, rpa)ukoB 1o
peaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CodetaHuss u 4yucio couetanuil. TpeyroJbHUK
[lackans. Pemenue 3aay ¢ MICMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposATHOCTh. CiydaliHbId BBIOOp TOYKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 10 NEPBOro YCIEXa.
Cepust ucnbiTanuii bepHyum. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnymnn.

CiyuaiiHasi BeJIMUMHA W pacHpelesieHHe BEpOsSITHOCTEM. Maremartuueckoe
oxumaHue u gucrepcud. [IpuMepbl  MaTeMaTHYeCcKOro OXKHJAHHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUS BEJIMYMHBL. MareMaTudeckoe OXHUIaHuE U
NUCIIEPCUSl CIyYalHOM BEJIWYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymmy.

[lonsTue o 3akoHe OOJBIIMX yucel. VM3MepeHnue BEepOATHOCTEH € MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposATHOCTB U CTATUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

OpOsIBIGHUEM HHTEpeca K TMPOIUIOMY M  HAcTOALIEMY pPOCCUHUCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTHUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBax (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B JACSTEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha akKTHBHOE YYacTHE B pELICHUWM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MNPOTSHKEHUU BCEH JKUM3HM Ul YCIEIIHOW MpodecCHOoHaNbHOM
JESITeIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHMUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIMBUYyaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLIMOHAJIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIBCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
3I0POBBS, BEICHUS  30POBOTO  00pa3za  KWU3HU  (3J0pOBOE  MUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU JIJIs pEelIeHUs 3a7ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COLUMAILHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIUHU U3 OIbITA JPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSMHU, (OPMYIUPOBATH
OTIpEICICHNs] ~ TIOHSTHH,  YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(uKaIi, OCHOBaHUS i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE W O0OIIHe,
YCIIOBHEIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
npotuBopeursi B (akTaxX, MTAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA,



JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMblE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXHbBIE JI0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
OpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJI30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MpodIemy,
CaMOCTOATENIbLHO YCTAaHABIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO0, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENBHO (POpPMYNIHPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
POBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh (QopMy MpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMU 1O KPUTEPHUSIM, MPEIT0KCHHBIM
yuuTesIeM Wik chopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMHU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI M0 CYIIECTBY OOCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BbICKA3bIBATh WUJIEH, HAIIEJICHHbIE HA MOUCK



pElIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHMajiora, OOHApPYKHUBAaTh PA3NIMYME U CXOJCTBO NO3ULUH, B
KOppEeKTHOU popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelIeHus 3a/auu, HKCIIEPUMEHTA,
UCCIIeIOBaHUs, TIPOEKTa, CAMOCTOSITEIBHO BHIOMPATh (JOPMAT BHICTYIUICHUS
¢ y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEHN ayuTOpUH;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUyaIbHOU
paboTHI MPHU pPEIICHUN YUEOHBIX MATEMATHUYECKUX 3a/1a4;

e TMPUHUMAThH LEJIb COBMECTHOM NESITENbHOCTH, IUIAHUPOBATH OPraHU3allHIo
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapUBaTHCH,
o0CyXJ1aTh MPOIECC U Pe3ynbTaT padOThl, 0000IIATh MHEHUS HECKOJIbKUX
JIIOACH;

e yYacTBOBAaTh B TIpPyNmHoBbIX ¢GopMax padboTel (0OCykaeHHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHUE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBJATH IJIaH, AJITOPUTM PEUIEHUs 3aJadd (WIH €ro
4acTh), BBIOMPATh CHOCOO pelieHUs ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3ysibTaTa
peleHns MaTeEMaTUYECKON 3aa4H;

e TMPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 33a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMUOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIOBUSAM, OOBSICHATh NMPUYUHBI JOCTWIKEHUS WU HEJOCTKEHUS IIEIH,
HAXOJUTh OIIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 7 kjacce OOy4YarOUIMNUCS TMOJYYUT CICAYIOLINE
MpEAMETHBIE PE3YJIbTATHI:

Uutate wuHbOpMalLMIO, MNPEICTABICHHYI0 B TaOnMIaX, Ha Jguarpammax,
MpEACTaBIATh JaHHbIE B BHJI€ TaOJMI], CTPOUTH AUATPAMMBI (CTOJIOUKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MACCUBAM 3HAYEHUH.



OnucelBaTh YW HHTEPNPETHPOBATH  PEAJBHBIE  YUCIOBBIE  JTAHHBIE,
MpeICTaBIICHHbIE B TaOJIMIIAaX, HA AMarpammax, rpaukax.

Hcnonb3oBaTh 111 ONMCAaHMUS [NAaHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU:
cpenHee apu(pMeETUUYECKOe, MeJuaHa, HauOosblliee W HauMEHbIIEe 3HAYCHMUS,
pasMmax.

NmMers npencraBieHUEe O CIIy4YalHOM WM3MEHYMBOCTHM Ha MpUMEpax LEH,
(¢u3nUecKnX BEJIUMYHMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MNPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoniy oOyuenus B 8 kiacce oOydaromiviicss MOJNYYHUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekate M mnpeoOpa3oBbIBaTh HMHPOPMAINIO, TNPEJCTABICHHYIO B BHUJE
TabJIML, JUarpaMm, rpadukoB, MPEACTABIATH JaHHbIE B BHUE TaOJMI], AUArpamMm,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTEeNel: CPeIHUX
3HAUEHUN U Mep pacceuBaHus (pa3Max, JUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAUYEHUNW M YaCTOTHI COOBITHH, B TOM YHUCIE
10 pe3ysbTaTaM U3MEpPEHUN U HaOJI0ICHU.

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B ONBITAaX, 3Has BEPOSTHOCTH
9JIEMEHTapHbIX COOBITUH, B TOM UHCJIE B ONbITAX C PAaBHOBO3MOKHBIMU
9JIEMEHTaPHBIMU COOBITHSIMH.

Hcnonp3oBaTh rpaduueckue MOAETU: AEPEBO CIy4ailHOIO 3KCIEPUMEHTA,
auarpaMMbl Dijepa, YucioBas npsmas.

OnepupoBaTh MOHATUSAMH: MHOXECTBO, IIOJMHOXECTBO,  BBIIIOJIHATH
orepalMM HajJ MHOXECTBaMU: OOBEAUMHEHHME, NEepeceyeHue, JOIOJIHEHUE,
NEPEUYUCIIATD HIEMEHTBI MHOXKECTB, IPUMEHTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe MpeCTABICHUE MHOXKECTB M CBA3CH Mexay
HUMH JUI OIIMCAaHMs IPOLIECCOB U SIBJICHUM, B TOM YHUCIIE IIPU PEIICHUU 3a1ad U3
APYTUuX y4eOHBIX IPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIIETYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

W3pnekatb u mnpeoOpa3oBeIBaTh HH(MOpPMALMIO, MPEICTaBICHHYIO B
pa3IMYHBIX HWCTOYHUKAX B BUJAE TaOIUL, auarpamm, rpadukoB, NPEACTaBIATh
JaHHBIE B BUJE TAOJIUI, 1UAarpaMM, TpaduKoB.

Pemate 3amaum  OpraHM30BaHHBIM NEpeOOPOM BapHUAaHTOB, a TaKXkKe C
MCITI0JIb30BAaHUEM KOMOMHATOPHBIX ITPABUJI U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU [JJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUSA U MEPBI PACCCUBAHMS.

HaxoauTe 4acTOTHl 3HAYEHHUI M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3yiabTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.



HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUHA B M3YYEHHBIX ONBITaX, B TOM
YuCclie B OMNbBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTApHBIMH COOBITUSIMU, B CEpPUAX
HCIIBITAHUH J10 IIEPBOrO yCIIeXa, B CEPUAX UCIBITAHUN bepHysuin.

HNmMers npencraBieHuE O CIy4aliHOM BEJIMYMHE U O pacClpeneiIieHUuU
BEPOATHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OOJIBIIMX YHCENI KakK O IPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
MpUPOJE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KoaunyecrBo DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3/ie/ioB H TeM 4acoB (uudposbie)
) NPorpamMmbl o0pa3zoBaTte/ibHbIE
Bceero
pecypchl
bubmnoreka LIOK
1 I1 7
PECTABICHIE JaHHRX https://m.edsoo.ru/7f415fdc
2 OnucarenpHas CTaTHCTHKA 8 bubmorexa [IOK
https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 CayualiHas H3MCHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BE/ICHHC B TCOPHIO IPaoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTh M yacToTa 4 bubnuoreka [JOK
CITy4aitHOTO COOBITHS https://m.edsoo.ru/7f415fdc
O06o01menune, cucTeMaTru3aIus bubnuotexa [JOK
6 . 5
3HAHUM https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

KoaunyecrBo DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM 4acoB (uudpossbie)
B NPOrpamMmbl o0pa3oBaTte/ibHbIEe
Bceero
pecypchl
bubmnoreka LIOK
1 I1 7 4
OBTOpeHine Kypea / futacea https://m.edsoo.ru/7f417fb2
) OmnucarenbHas CTaTUCTUKA. 4 bubmnoreka LIOK
PaccenBanne JaHHEBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 M 5
rovectsa https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
4 B o 6
CPOATHOCTD CHYHAHHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 C o 8
TIYHAHHBIC CODBITHA https://m.edsoo.ru/7f417fb2
7 O06o0menune, cucTeMaTru3aIus 3 bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

KoinyecrBo DJIEeKTPOHHbIE
Ne HanMeHoBaHMe pa3jejioB H TEM | 4YacoB (uudpossbie)
n/n NPOrpamMmbl o0pa3oBaTte/ibHbIE
Bcero
pecypchl
bu6mmoreka [IOK
1 I1 8 4
OBTOpEHne Kypra © fotacea https://m.edso0.ru/7f41a302
2 DnemMeHTbl KOMOMHATOPUKH 4 bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTh 4 bubmorera [JOK
P P https://m.edsoo.ru/7f41a302
bu6mmorteka [IOK
4 14 b 6
CHBITaRI bepHyI https://m.edsoo.ru/7f41a302
. bu6moreka [IOK
5 C 6
fyHannas perirnHa https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 0600 10
OOIISHHE, ROHTPOTIL https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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
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