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MOSACHUTEJBHASA 3AIIKNCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
X poJid B 00Opa3oBaHUM, HEOOXOJUMOM Ka)XJAOMy 4delloBeKy. Bospacraer umcio
npodeccuii, mpu oBIaICHUN KOTOPBIMU TpeOyeTcst Xopoliasi 6a3oBasi MOJATOTOBKA B
001acTy BEpOSITHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA Ba)KHA JIJISI IPOIOJIKCHHUS
00pa30BaHMs U I YCIIEITHON MPOo(ecCHOHATBbHOM Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 000OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTaTKa
WM U30bITKa HHGOPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(hOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyuaronuxcs QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B c€0s1 B KaUeCTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE BOCIPUHUMATh U KPUTUYECKU
aHAIIM3UPOBATh HHPOPMAITUIO, IPECTABICHHYIO B PAa3UYHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
IpEJCTaBICHUs JaHHBIX W3 Pa3iMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydarImmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH pPa3BMBAaET HABBIKM OpraHHU3alMu mepebopa M moacuyéra ducia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMITIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOMN
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHUs, (OpMHUpPYETCs MOHUMAaHHUE POIU
CTaTUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MH(GOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTCTBHM C TaHHBIMH HETSIMU B CTPYKTYpPE IMPOrpaMMBbl y4eOHOTO Kypca
«BepossTHOCT, W CTaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BBIACICHBI
CIIEyIOIIne coaep)kaTebHO-MeTonudeckue tuHun: «lIpencraBnenne maHHBIX U
omucaTelibHas CTAaTUCTUKa», «BeposaTHOCTH», «DJIEMEHTHl KOMOWHATOPUKW,
«BBegnenue B Teoputo rpadoBy.

Conepxxanne nmuuauu «lIpencraBieHne TaHHBIX W OMUCATEIbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 11711 (HOPMUPOBAHUS HABBIKOB PaOb0ThI C UHGOPMAIIMEH: OT UTCHUS
¥ MHTEpHIpeTanuu uH(popMaIu, IpeacTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, A0 cOopa, NPEACTaBICHHUS W aHAIM3a JAHHBIX C HCIOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHUK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroniyecss y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH JAHHBIE, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEMIINE THUIOTE3bl, Pa3MbILUISATh HaJ
¢dakTopaMu, BBI3BIBAIOIIMMH HM3MEHUYUBOCTh, M OILEHUBAaTh HUX BIMSHUE Ha
paccMaTpUBaEMbI€ BEJIMYHUHBI U IPOLECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
U3Y4YEHUS TEOPUM BEPOSTHOCTEW. bonblioe 3HAaYeHHME HWMEIOT NPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMA MOJEIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTENIIIMMU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pelaTh Ooyiee CIOXKHBIE 3adaud. B y4ueOHBI Kypc
BXOJAT HAYAJIBHBIC IIPEACTABICHHUS O CIIy4allHBIX BEJIMYMHAX U HMX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU OIEpaIMsIMU HAJl MHOKECTBAMH, PaCCMATPUBAIOTCS
IpUMEPHI IPUMEHEHUs IS PEIICHHs 3a]ad, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTHUUECKUX Kypcax U yueOHBIX MpeaMETax.

B 7-9 xnaccax uzyudaercs ydeOHbI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pazzaeinsl: «[IpeacraBienne TaHHbIX U ONUCATENbHAS CTATUCTUKAY,
«BepoaTHoCThY», «DJIEMEHTBl KOMOMHATOPUKNY, «BBeneHnne B Teoputo rpadosy.

Ha u3ydenne yueOHoro kypca «BeposiTHOCTh U cTaTucTKa» orBogutcs 102
yaca u eme 34 vaca (st 8 kiacca): B 7 kiacce — 34 vaca (1 gac B Hezenio), B 8
kiacce — 34 gaca (1 yac B Hezeno), B 9 kiacce — 34 gaca (1 yac B HefIeIno).

COAEPXKXAHUE OBYUEHUA
7 KIIACC

[TpencraBieHune nJaHHBIX B BUJAE TAOJHUL, AUarpaMM, rpaduKoB. 3aroIHEHHE
Ta0NWI, YTEHWEe U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue undopmaium u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHNUE U UHTEPHIPETALUS JTAHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apu(MeTHuecKoe, MeIHuaHa, pa3Max,
HauOoJblllee M HauMEHbIlIee 3HAa4eHHs Habopa YHMCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4YallHOW MU3MEHYUBOCTH.

CnyyaliHbI SKCHEPUMEHT (ONBIT) M clydailHOe coObITHE. BeposTHOCTH U
yacToTa. Pojb MaloOBEpPOATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B oO1ectBe. MoHeTa 1 UTpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenens BepmuHbl. Yncno pébep W cymmapHas
crenieHb BepiuH. [IpencraBienne o cesizHoctu rpada. Lenu u nmkiel. [lytu B



rpadax. Ob6xon rpada (dinepoB myth). [IpencraBnenue o6 OpPUESHTHPOBAHHOM
rpade. Pemenne 3amau ¢ momoirsio rpados.
8 KJIACC (1 moaxyroaue mporpamma 7 Kjacca, 2 nojgyrojame 8 kijacc)

[IpencraBienne NaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroJHEHHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIxX). UTeHue rpadukoB peaabHbIX TporeccoB. M3pneuenue nudopmanmu us3
Jarpamm H TabJIuIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAHuaHa, pa3Mmax,
HaumOoJIbllIeE M HAaUMEHbIIEE 3HAUYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrydaifHbIil SKCHIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
4yacToTa. PoJib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haj
MHO’KECTBaMU: 00bEeIMHEHUE, IepeceueHue, fonoaHeHue. CBoicTBa onepanuii Hal
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PaCHpPeeIUTENbHOE,
BKIIOUEeHUsS. Vcrnonb30BaHWE TpaUUyecKOro NPENCTaBICHUS MHOXKECTB s
OMMCaHUS peajbHbIX MPOLIECCOB U SIBIICHUM, P PEUICHUHU 3a/a4.

N3mepeHue paccenBaHMs AaHHBIX. JUcrnepcusi U CTaHAAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00OPOB. JlmarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chaydaitHoro ombiTa. CiydaliHble COOBITHS.
BepositHocTr  coObIThil.  OnbITBl ¢ PAaBHOBO3MOYKHBIMH — DJIEMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHbliii BBIOOp. CBSI3b MEXKIYy MajJOBEPOSITHHIMU U TPAKTHYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

epeBo. CBONMCTBA I€pPEBBEB: € AUHCTBEHHOCTH ITYTH, CYIIIECTBOBAHUE BUCIYECH
BEPUIMHBI, CBSA3b MEXK/y YMCJIOM BEPIIMH U 4ynucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxubie coObiTusA. Juarpamma Dinepa. OObenuHeHue W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus.  dopmyna  crnokeHus
BEPOSITHOCTEW. YCIOBHAsi BEpOSATHOCTh. [IpaBuwio ymHOXxeHus. HesaBucumble
coObiTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HAXOXKJEHUE BEPOSITHOCTEH C MOMOIIBIO JI€peBa CIYyYaWHOTO HKCIIEPUMEHTA,
auarpamm Jinepa.

9 KIIACC



[IpencraBnenne MaHHBIX B BuAe TaOmUIl, AWarpamM, Tpadukos,
WHTEpIpeTanus JaHHBIX. UTeHHe U mocTpoeHue TabiauIl, 1uarpamMmm, rpaukoB 1o
pEaIbHBIM JAHHBIM.
[lepectanoBku u (aktopuan. CouyeTaHusi U YUCIO codeTaHuil. TpeyroibHUK
[lackains. Pemienue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.
['eomeTpudeckass BepoATHOCTh. CiydailHBIA BBIOOp TOYKH W3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.
HcnbiTanue. Ycenex u Heyaada. Cepust HCIIBITaHUM 10 riepBoro ycrexa. Cepust
ucnbiTanuii bepuynnu. BepostHocTH cOOBITHH B cepuu UCTIBITAaHUN bepHyun.
Crny4dailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
OXHuJaHue u jaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaThdecKOe OXUIAaHUE U
JUACTIEPCUS CIyYalHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUU HCIBITAHUU
bepnyum».
[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TTOMOIIBIO
yacToT. Ponib 1 3HaUeHHe 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.
IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA [MPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTB U CTATUCTHKA» HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yuyeOHOTOo Kypca
«BepoATHOCTh U CTATUCTUKA» XapaKTEPU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBJIECHUEM HHTEpPECa K MPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKJaHUHA U peau3allui ero
npaB, TMPEJICTABICHUEM O MaTeMaTHYeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUM, TIPOLEAYP TPaKIaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTHYECKUM IPUMECHEHUEM JOCTMIKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHILMIIOB B ICSTEILHOCTH YYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUWU IPAKTUUYECKUX 3a]ad
MAaTEMATUYECKOW HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEIHOW MpodeccHoHaNbHOM
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U



MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAlME B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKOM HayKu Kak cdepbl UelIOBEUYECKOM
JeATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LUMBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYyJIbTypOoW Kak CpPeICTBOM
NIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOLMOHAIBHOIO 0JIAT OOy YHS:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKWE 3HAaHUS B HWHTEpEcax CBOETO
3I0pOBBS,  BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (3J0pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTbH), C(DOPMUPOBAHHOCTHIO HABbIKA pe(iIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpMEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJIs pELIEHUs 33134 B
00J1acTH COXPaHHOCTH OKPY:KAIOIIEeW Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOXHBIX MMOCJIEICTBUI AJI OKPYXAIOIIEH Cpe/ibl, 0CO3HAHUEM TJ100aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOIEM U IMyTeH UX pelieHus;

8) aganTanusi K M3MEHAIUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWHA, B TOM YHUCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMi0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYalMI0 KaK BbBI3OB, TPEOYIOIIUMHA KOHTPMEDP, KOPPEKTUPOBATH



MPUHUMAEMbIE PEIICHUS W JACHCTBUSA, (OPMYIHPOBATH M OIEHWBATH PUCKA U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEJAMETHBIE PE3YJIBbTATbBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe el CTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPHU3HAKH MATEMATHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWA MEXIy MOHATHSAMHU, (POpMYyIHpOBaATH
ONpeNeNieHUS]  TOHATHH, yCTaHABIWBaTh  CYIIECTBCHHBIH  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHHS W CPaBHCHHS, KPHUTCPUH
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMymupoBaTh ©  NPeoOpa3oOBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIE W OOIIHE,
YCIIOBHBIE;

BBISIBIIAITH ~ MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopedrs B (akTaxX, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPCUHNI;
JienaTh BBIBOJABI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelIbCcTBA MATEMATHUECKUX YTBEPKIECHUU (TPSMbBIE U OT
MPOTUBHOTO), TIPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpAWBAaTh APTYMEHTAIWIO, TPHBOJIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;
BBIOMpATh Ccroco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUIeHUs, BBHIOMpaTh HauOoJiee TMOAXOAAIUNA C YIETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCICIOBATEIILCKH WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIONIME MPOTUBOpPEYHE, MpoOIemMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBaThH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIUI0, MHEHHE,

NPOBOJAUTH 1O CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHHS M BBIBOABI MO pe3yJibTaTam
NPOBEAEHHOTO HAOIIOACHMS, HMCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMIPOLIECCA, a TAaKKe BBIIBUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:



BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETHUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMYy NpPEICTaBICHUS HHPOpPMALMM M HWILIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAUarpaMMaMd, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPHUSM, MPEAJIOKEHHBIM
YUUTENNEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMU
U [IEeTSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelICHUs
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
po0JIeMBbI, peITacMoOl 3aa9d, BHICKA3bIBAaTh UJCH, HAIICIICHHBIC Ha MOWCK
peIIeHus, COTIOCTABIIATH CBOU CYKICHHS C CY)KICHUSIMU IPYTUX YIaCTHUKOB
auanora, OOHapy»XUBaTh Pa3jM4ve U CXOJICTBO MO3UIMH, B KOPPEKTHOU
dbopme GpopMyIUpOBATH PA3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHHS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITENHPHO BRIOMPATh (POpMAT BBHICTYIUICHHS ¢ YIETOM 3a1a4
MPE3EHTAIlUU U OCOOEHHOCTEN ayIUTOPHUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJAHONW M WHIUBUIyaIbHOU
paboThHI IPU PEIICHUH YIYEOHBIX MAaTEMATUUECKUX 3a]1aY;

MPUHUMATh 11€]b COBMECTHOM JESITCIIBHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbl pabOT, JI0roBapuBaThCH,
o0CyXIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4yacTBOBaTh B TpyHmoBbIX (opmax padoTel (0OCykaeHus, OoOMeH
MHEHHUSIMHM, MO3T'OBBIC IITYPMBI M JPYTHE), BHITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBAaTH CBOW JEWUCTBHS C JAPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUJIAH, AITOPUTM pPELICHHs 3aJadyd (WIH €ro
4acTb), BBIOMpPATh CIOCOO pelIeHHs] ¢ Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBATb U  KOPPEKTHUPOBAThH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUH.



CaMOKOHTPOJIb, SMOLIMOHAJbHBIH UHTEJJIEKT:

e BJIQJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U PE3YIIbTATA
pelIeHrs MaTeMaTUUeCKOM 3a/1auu;

e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JACSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE Pe3ysibTaTa ACATEILHOCTU MOCTABICHHOW LIEU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTIOCTHOXKCHUS WIM HEIOCTHKCHUS UEH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

K xoHiy oOyuenuss B 7 KkJjacce OOyYarolmMiiCsi TMOJYYUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTATHI:

Uutath wuHOpMaIMIO, NPEICTABICHHYIO B TaOJWIaX, Ha JguUarpaMmmax,
MPEACTaBIATh JAaHHBIE B BUJE TaOJHI, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIC
(cTosibyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUM.

OnuceiBaTh W HUHTEPHPETUPOBATH  pEAIbHbIE  YHUCJOBBIE  JIAaHHBIE,
MpeCTaBJICHHbIC B Ta0JMUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh [Ji1 ONHCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apupMeTHYecKoe, MeIuaHa, HauOOJbIlee M HAWMEHbIIEEe 3HAYCHUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4alHOM HM3MEHUYMBOCTHM HA IIpUMEpax ILIEH,
bu3MYEeCKUX BEIWYWH, aHTPOTIOMETPUUYECKUX JIaHHBIX, UMETh MPEICTABJICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHmy oOyuenns B 8 kJjacce oOyYaromMIACS TIOIYYUT CIICIYIOIINE
MpeAMETHbIE PE3YIbTaThI:

N3Bnekath W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, TPEACTABICHHYIO B BHJIEC
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeseh: CpeIHHUX
3Ha4YCHUHN U Mep paccerBaHus (pa3max, JTUCTIEPCUS U CTaHAAPTHOE OTKJIIOHCHHE).

HaxoauTpk 4acTOTHI YMCIOBBIX 3HAUCHHUI U YACTOThI COOBITHH, B TOM YHUCJIE TIO
pe3ysbTaTaM u3MepeHui U HaOJIIOICHUIA.

HaxonuTh BEpOATHOCTH CITydalHBIX COOBITUH B OMBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B OMNBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JMarpaMMsbl Ditliepa, YuciaoBas npsmasi.



OnepupoBaTth MOHATUSMH: MHOXECTBO, IMOJMHOXXECTBO,  BBIIIOJIHSTH
olepalyyd HaJ MHOXXECTBaMHU: OOBEIWHEHHUE, IEPECEUYCHHE, JIOMOJHEHUE,
IIEPEYUCIATD AJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp30Bath rpaduueckoe npeICTaBIeHUEe MHOXKECTB U CBA3EH MKy HUMU
JUISL OTIMCAHMS IIPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE IIPHU PEIIECHUU 3a/1a4 U3 APYTHUX
y4€OHBIX NMPEIMETOB U KYPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekats 1 npeoOpa3oBbIBaTh HHPOPMALIHIO, IPEACTABIECHHYIO B Pa3IMYHbIX
UCTOYHHUKAX B BHJIE TaOIUIl, JUarpamm, rpauKkoB, MPEACTaBIATh 1aHHbIE B BUJIE
Ta0JIHLL, TUarpaMm, rpauKoB.

PemaTte 3amaum OpraHu3oBaHHBIM NEpeOOPOM BApHUAHTOB, a TaKXKeE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCATENbHBIE XapAaKTEPUCTUKH JUII MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI U YacTOThI COOBITHS, B TOM YHUCIE MOJIb3YACh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOTIOCHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMU COOBITUSIMHU, B CEPUAX
WCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyIuIn.

NmMeTs mnpencraBieHue O CIy4alHOM BEJIWYMHE W O PpaCIPEIEIICHUH
BEPOSITHOCTEN.

HNmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
bubmuoreka [IOK
! HpencTanierme AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OmHcareibHas CTaTHCTHi 8 L https://m.edsoo.ru/7f415fdc
. bubnuorexa [{OK
3 Catysaitas HsMEHHBOCTE 6 L https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M 9acTOoTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001enne, cucreMaTn3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 9 5

I[TPOT'PAMME
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https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenbHas CTaTUCTUKA. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Mroxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB citydyaiiHOTO COOBITUS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
> Brejenne B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Cyuaiiipie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 O06006111EH1E, CUCTEMATU3allUs 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 5 1
I[TPOI'PAMME
9 KJIACC

Ne i/

KoJunuecTBo yacoB



https://m.edsoo.ru/7f417fb2
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HanmenoBaHue pa3jiesioB U TeM DJIeKTPOHHbIE
MPOrpamMmbl Beero Kontpoabubie Ilpaktuueckue (uudposBbie)
padoThI padoThI oOpa3oBaTeJibHbIE
pecypchbl
bu6mmoreka [IOK
1 HosTopenne iypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 DJIeMEHTHI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpOSITHOCTD 4 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henprranms beprysum 6 1 https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
5 (CryaanHas BenuHuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodmenue, KOHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 9

ITPOTPAMME
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