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MNOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM 1HM(pOBOM MHpE BEPOSTHOCTh M CTATUCTUKA NMPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTD, KaK ¢ TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUHN, TaK U
uX poiau B oOpa3oBaHMM, HEOOXOJUMOM KaKIOMY 4enoBeKy. Bozpacraer umcio
npodeccuit, mpu OBIAJICHUHN KOTOPBIMU TpeOyeTcs Xxopoias 6a3oBasi MOATOTOBKA B
00J1aCTH BEPOSATHOCTU M CTATHCTUKH, TaKasl MOATOTOBKA Ba)KHA IS TIPOIOJKEHUS
00pa3oBaHus U 7151 yCIEIHON TPO(ecCUOHATbHON Kapbephl.

Kaxaplii yenoBek MOCTOSHHO MPUHUMAET PEIICHUSI Ha OCHOBE UMEIOIUXCS Y
HEro JIaHHBIX. A 1711 0O0CHOBAaHHOTO IPUHATHUS PEUIEHUsS B YCIOBUAX HEJOCTATKa
WU M30bITKa UHPOPMAIIMA HEOOXOAUMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBINUICHHE.

MIMeHHO T1O3TOMYy OCTpPO BCTaja HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOy4Jaroruxcsi PyHKITMOHATBLHYIO TPaMOTHOCTD, BKITIOUAIOIIYIO B c€0s1 B KAUeCTBE
HEOTBEMJIEMONM  COCTABJISIOLICH  yMEHME  BOCIPUHUMATh U KPUTHUYECKU
aHaJIM3UPOBaTh MH(OPMAILIMIO, IPEACTABICHHYIO B Pa3INUHbIX (popmax, MOHUMATh
BEPOSITHOCTHBI XapaKTep MHOTHX pEaIbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
IIPOU3BOJUTH IIPOCTEUIIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4€OHOM KypCe ¢ OCHOBHBIMM MPUHLMIIAMH cOOpa, aHaau3a u
IPENCTABICHNS JTaHHBIX W3 pa3iIudHbIX c(hep KU3HM OOIIecTBa M TOCYJapCTBa
npuobmaer oOydamomuxcsst K OOIIeCTBEHHbIM HHTepecaMm. l3ydeHue oOCHOB
KOMOMHATOPHUKH pa3BUBAET HABBIKM OpraHU3allMU mepedopa W moacuéra 4yucia
BapHaHTOB, B TOM YHCJIE B MPUKIAAHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHUH
rpadoB co3maét MareMaTuuecKuil GyHIaMEHT 111 POPMUPOBAHKS KOMITETEHIIUN B
obnactu mHGOPMATUKHA M IUGPOBBIX TeXHONOTHHA. [Ipyu M3ydyeHHH CTATHUCTUKHU U
BEPOSITHOCTH 00O0ramarTcss MPEJCTaBIeHUs O0y4yalouMxcs O COBPEMEHHOMU
KapTUHE MHpa U METOJaX €ro HccieloBaHusA, (GOPMUPYETCS TMOHUMaHUE POJIH
CTaTUCTUKU KaK UCTOYHMKA COLMAIBHO 3HAYMMONW MHPOPMALIUU U 3aKJIa/IbIBAIOTCS
OCHOBBI BEpOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBUY € TaHHBIMU LIENSIMU B CTPYKTYpE IPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCT W CTaTHCTHKAa» OCHOBHOTO OOIIEro OOpa30BaHUSl BbIJIEICHBI
CIIENYIOIIME COJAEpKATEIbHO-MeToANYecKue TUHUM: «[IpencraBieHne AaHHBIX U
omnucarenbHas CTaTHUCTUKa», «BeposTHOCTE», «ONeMeHThl KOMOUHATOPHUKNY,
«BBezaenue B Teopuio rpadony.

Conepxanue nuHun «lIpencraBieHre JaHHBIX M ONKMCATENbHAS CTATUCTUKA»
CILyKHUT OCHOBOH JU1s1 pOpMHUPOBaHMS HABBIKOB paObOTHI ¢ MH(POpPMALIUEN: OT YTEHUS
Y MHTEpIpETalNU MH(OpMALUKU, NPEACTABICHHON B Ta0nuIax, Ha Juarpammax u
rpadukax, a0 cOopa, MpeACTaBICHHS W aHaIMW3a JAHHBIX C HCIOJb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHMX W paccenBaHus. Paboras ¢ naHHbIMH,
oOydaromiuecsi ydarcss CYUTHIBATh M HWHTEPIPETHPOBATh [IaHHBIC, BBIIBUTATD,



apryMEHTHPOBAaTh M KPUTUKOBATh NPOCTEHINIME THIOTE3bl, Pa3MBILUIATh Hal
¢dakTopamMu, BBI3BIBAIOIIMMHM H3MEHYMBOCTh, M OILIGHWBAaTh HUX BIHSHUE Ha
paccMaTpUBaeMbIe BEJIMUMHBI U TIPOLIECCHI.

NHTyHTHUBHOE NPEICTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HUCCIEIOBAHHE
3aKOHOMEPHOCTEM M TEHICHUHUM CTAHOBUTCS MOTHBHUPYIOIIEHM OCHOBOM [UJIA
U3YUYEHUs TEOpUU BEPOATHOCTEH. boiblioe 3HaYeHWEe HMEIT NPaKTUYECKHE
3aJIaHUs, B YACTHOCTH OIIBITHI C KJITACCHYECKUMH BEPOSATHOCTHBIMHA MOJEISIMHU.

[loHsiTie BEpPOSTHOCTH BBOAMTCS KaK Mepa MpaBIONoA00usl CIy4yalHOTO
coObitus. Ilpu wu3yueHunm yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIINMU METOIaMU BBIYUCIIEHUS BEPOSTHOCTEH B CITy4alHbIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
MO3BOJISIIONIMMH CTaBUTh U pemiath Oojiee CloXHbIe 3afauu. B ydeOHbIl Kypc
BXOJST HayallbHbIE MPEJCTABICHUS O CIy4YalHbIX BEIMYMHAX M WX UYHMCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaroUIuXcsi C
MHOKECTBaMH M OCHOBHBIMH OIIEpalMsIMH HAJ MHO>KECTBAMH, PacCMaTPHBAOTCS
IpUMEpPbl PUMEHEHUs JJIs PEIIeHUs 3a]ad, a TaKKe MCIOJIb30BaHUS B JIPYTHX
MaTeMaTUYeCKUX Kypcax 1 yYeOHBIX MpeaMeTax.

B 7-9 xnaccax u3yuaercst y4eOHbII Kypc «BeposSTHOCTH U CTaTUCTHKa», B
KOTOPBIN BXOJAT pazaensbl: «IIpeacTaBneHune JaHHBIX U ONUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «DeMeHThl KOMOMHATOPUKI», « BBeeHne B Teopuio rpadony.

Ha uzydenue yuebHoro kypca «BeposaTHOCTh U cratucTtuka» otBoautcsa 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Henen),
B 9 kinacce — 34 yaca (1 gac B Hegemno).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBiieHre NaHHBIX B BUJE TaOJUIl, JuarpaMm, rpaukoB. 3anoaHeHue
TaONHI, YTCHHE U TMOCTPOCHHE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYTroBbIX). UTeHHe rpaduKoB peasibHBIX IMporieccoB. M3Bneuenue nupopmanuu u3
JUarpaMM U TaOJIMII, UCTIOIb30BAHUE U MHTEPIPETALINS TAHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpeAHee apudmeTrnyeckoe, MeAuaHa, pa3Max,
HauOouiblliee M HaMMEHbIIEE 3HAYeHUs Habopa YMCIOBBIX AaHHBIX. [Ipumeps
CIIy4aliHOU U3MEHUYUBOCTH.

Cny4yaliHbI 2KCIIEpUMEHT (OMBIT) M clydaiiHoe coObiTHe. BeposTHOCTH U
4acToTa. Pojib MaJIOBEPOSITHRIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B IPUPOJE
u B oOmectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenb BepmuHbl. Yucno pédep U cymmapHas
creneHb BepimH. [IpencraBnenue o csizHoct rpada. Lenu u muknsl Ilytu B
rpadax. OO0xox rpada (dinepoB myTh). IIpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ nomonibio rpados.

8 KUIIACC

[IpencraBnenne qaHHBIX B BUAE TaONMUI, 1UarpamM, rpadukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, IOAMHOXKecTBO. Omepanuuun Haj
MHOeCTBaMU: 00BEIMHEHHUE, ITepeceueHue, gononnenrne. CBoicTBa onepaluii Haj
MHOXXECTBAMHU:  IIEPEMECTUTEIIBHOE,  COYETATENIbHOE,  PacIpeNelnuTeIbHOE,
BKJIOUeHUs. lcnonb3oBaHue TIpauUuecKoro MpeACTaBICHUS MHOXKECTB IS
ONMCaHUS PEATbHBIX MPOLIECCOB U SIBICHUI, IIPU PEILIEHUN 3a/1a4.

M3mepeHnne paccenBaHMs NaHHBIX. J(MCHEpCHs M CTAHIAPTHOE OTKIOHEHUE
YHICIIOBBIX HAOOpOB. JluarpamMma paccenBaHusl.

OnemeHTapHble COOBITHA CilydalHOTO onblta. CiydaiiHble COOBITHS.
BepostHoctn  coObITui. OnBITBI  C  PaBHOBO3MOXKHBIMHM ~ 3JI€EMEHTAPHBIMU
coObrTusiMu. CiyyaiiHbiii BeIOOp. CBSA3b MEXIY MAJOBEPOSATHBIMHU U TMPAKTHYECKU
JOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolCTBA 1€pEBbEB: €ANMHCTBEHHOCTD Iy TH, CYIIIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEX/y UHCIOM BEPUIMH U 4ucioM pédep. IIpaBuino yMHOKEHUS.
Pemenue 3amad ¢ moMonisto rpagos.

[IpotuBononoxueie coObiTua. [uarpamma Oifnepa. OObenuHEeHHE H
nepeceueHue coOwbiTHii. HecoBmecTHble  coObITHA. DopMyna  CIOXKEHUS
BEPOATHOCTEN. YCIIOBHAsA BEpOATHOCTb. lIpaBuno ymHoxenus. HeszaBucumslie
coObiTusi. IlpencraBinenue skcrnepuMeHTa B BHjE JepeBa. Pemienue 3aaad Ha



HaXO0XXJICHUE BEPOSTHOCTEH C MOMOIIBIO JepeBa CIYYalHOTO SKCIEPUMEHTA,
nuarpamm Jiiepa.
9 KJIACC

ITpencraBnenne JaHHBIX B BHJE TaOiIuL, JuarpamM, IpaduKoB,
MHTEpIIpeTalus JaHHbIX. UTeHne U MocTpoeHue Talnuil, AuarpaMm, rpadukoB Mo
peaNbHBIM TaHHBIM.

ITepecranoBku u ¢akropuan. CoueTaHust U YUCIO coueTaHul. TpeyrojpHUK
[Tackaind. Pemenne 3a1ad ¢ MCNoJib30BAHUEM KOMOWHATOPUKH.

I'eomerpuueckass BepossTHOCTh. CiydailHblii BbIOOp TOYKM U3 (pUrypbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

Hcneiranue. Ycenex u Heynada. Cepust uCIbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuynu. BeposiTHOCTH COOBITUI B cepyuM UCTIBITaHUN bepHyuiu.

CnydaiiHas BeIMYMHA M pPacHpeleeHUEe BeposTHOCTEH. MartemaTudeckoe
OXHMIaHue M gucnepcus. IIpumepel MaTeMaTM4ECKOTO  OXHUAAHMUSA — Kak
TEOPETUYECKOTO CPENHET0 3HAYEHMs BEIUYMHBL. MareMaTu4eckoe OXUIaHUuE M
OUCIEPCUs CIyYaHOW BEJIIMYMHBI «UYMUCIIO YCIEXOB B CEPUM MCIBITAHUMN
bepnymimy.

[Tousitne o 3akoHe OoNbIIUX ymcen. M3mMepeHne BEPOSTHOCTEH C IMOMOIIIBIO
4qacToT. Poib ¥ 3HaUeHue 3aK0Ha OOJIBIINX YUCEIN B IPUPOJIE U OOILIECTBE.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA [POI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpamMMbl ydyeOHOro Kypca
«BeposSITHOCTh U CTaTUCTUKA» XapAKTEPU3YOTCH:

1) marpuoTHyecKoe BOCIIMTAHUE:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHHUSIM  POCCHUUCKHX
MAaTeMaTUKOB U POCCUNCKON MAaTeMaTUYECKOW IIKOJBI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHHUH B IPYrUX HayKaX W MPUKIATHBIX cepax;

2) rpa:kKIaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHM E:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN Ipa)KAaHWHA U peau3aliu €ro
mpaB, TMPEACTaBICHUEM O MaTeMAaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, NMPOLEAYP IPaKIaHCKOro oOliecTsa (Harmpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBI3aHHbBIX
C NIPaKTUYECKHMM NPUMEHEHUEM JAOCTHKEHUH HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-ITUYECKUX MPUHLIUIIOB B JE€ATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCIICHHM NPAKTUYECKUX 3aaad
MaTeMaTUYeCKOW HaIpaBIE€HHOCTH, OCO3HAHHUEM Ba)XHOCTH MAaTEMATHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEU KU3HU IS YCIEUIHONW NpodecCHOHaTIbHON
JESITENbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUIYaTbHOW TPACKTOPUH 00pa30BaHMsI U )KU3HEHHBIX IJIAHOB C
YYETOM JTMYHBIX UHTEPECOB U 0OILIECTBEHHBIX OTPEOHOCTEN;

4) acTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OSMOIIMOHAIBHOMY U  3CTETHYECKOMY BOCHPUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/1ay, PELICHWM, pacCyX ACHHH, YMEHHIO BHUAETH
MaTeMaTH4YeCcKHe 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'O O3HAHUA:

OpPHEHTALlMEl B JEITEIbHOCTU HA COBPEMEHHYK CHCTEMY HAay4YHBIX
IPENCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, NPUPOIBI U
oOlIecTBa, MOHMMAHUEM MATEMaTU4YECKOM HAayKM Kak c@epbl 4YelI0BEYECKOU
JESATEIBbHOCTH, ATAllOB €€ Pa3sBUTUSA U 3HAYUMOCTH JUIS PA3BUTHS LMBUJIU3ALNH,
OBJIQJICHUEM SI3bIKOM MAaTeMaTHKW U MaTeMaTH4eCKOW KyJIbTYpPOH Kak CpeliCTBOM
MIO3HAHMUSI MHpA, OBJIAJCHHEM MPOCTEHIIMMH HaBbIKAMU HCCIEN0BATEIbCKOM
NS TENbHOCTH;



6) ¢usnueckoe BocnmuTaHue, GopMHpoBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOTO 0JIATOMOTY UM

TOTOBHOCTBIO IPUMEHATH MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO
30pOBbs,  BEJIEHUS  370poBOro oOpa3a JKHM3HM  (3J0pOBO€  IUTaHUE,
cOaaHCUPOBAaHHBIM pPEXUM 3aHATUH M OTIbIXa, peryispHas (QundecKas
aKTUBHOCTD ), CPOPMHPOBAHHOCTHIO HaBbIKA pediekcru, MpU3HaAaHUEM CBOETO IpaBa
Ha OLIMOKY M TAaKOTO K€ MpaBa JpPyroro 4ea0BeKa;

7) 3K0JIOTHYECKOE BOCIIMTAHHE:

OpHUEHTALMEN HAa IPUMEHEHNE MATEMAaTUIECKUX 3HAHUU JUIsI PEILIEHNs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKPY’KaIOLIEH cpeabl, INIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX MOCJEICTBUHN JUIS OKpPY>KaIOIIeH Cpelibl, 0CO3HAaHUEM TJI00aTBHOTO
XapakTepa KOJOTUYECKUX MPOoOJIeM U MyTel UX pPelIeHus;

8) aganTanus K M3MEHAIMIUMCH YCJIOBHAM COLMAJIBHONW M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JECUCTBUSAM B YCIOBUAX HEOIPEAEIECHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JESITEIBHOCTh, B TOM YHUCIIE
YMEHHUE YUHUTHCS y JPYTHX JIOei, mprHoOpeTaTb B COBMECTHOM IESTENbHOCTH
HOBBIC 3HaHUS, HABBIKU U KOMIICTCHIIUU U3 OIBITA IPYIHX;

HEOOXOIUMOCTbIO B (OPMUPOBAHWM HOBBIX 3HAHW, B TOM 4YHCIIE
(bopMyHMpoBaTh UJIEU, IOHATHS, TUIIOTE3bl 00 O0BEKTAX U SABICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEN, IUTAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMl0, BOCHPUHUMATb
CTPECCOBYIO CHUTYalMIO0 KakK BbI30B, TPEOYIOMMI KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMBIE pEIICHUs U AeUCTBUs, (OPMYJIHMPOBATH U OLEHHUBATH PUCKU U
MOCIIEJCTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIE yUeOHbIE /1eiiCTBUA

ba3oBble jiornveckue AeiCTBUA:

e BBUIBIATh M XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHUYECKUX
00BEKTOB, TIOHSITHH, OTHOIICHUN MEXIY TMOHATUIMH, (OPMYIUPOBATH
OmnpenereHusi  TMOHSATUH, YCTaHaBIMBATh  CYIIECTBEHHBIH  IPU3HAK
KJaccuuKaIlu, OCHOBaHUS I OOOOIIEHHWS U CpPaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO aHATU3A;

e BOCIpPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEPAUTEIbHBIE W OTPUIIATEIbHbIE, €IUHUYHBbIC, YaCTHBIE W o0O0IIue,
YCIIOBHBIE;



BBISBIISITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MJaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSX,
npenaratb KpUTEpUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH W TPOTHBOPCUHIA,
JienaTh BBIBOABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHAYKTHBHBIX YMO3AKITIOUCHHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa30upaTh MOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSAMBIC U OT
MPOTUBHOTO), TMPOBOJIUTH CAMOCTOSTEIBHO HECIOXKHBIE 0Ka3aTeIhCTBa
MaTeMaTH4eCcKux (akTOB, BBICTPAWBATh apPTyMEHTAIMIO, MPUBOJUTH
pUMEpPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;
BBIOMpaTh CIOCO0 pemieHuss y4eOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaATh HauboNee MOAXOMAMMA C YIETOM
CaMOCTOSITEIIPHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTebLCKe JeHCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATEIILCKUNA WHCTPYMEHT ITO3HAHWSI,
dbopMyIMpoBaTh BOIPOCHl, (PUKCHPYIOIIME NPOTUBOpEUUe, mpodiemMy,
CaMOCTOSITEIPHO yCTaHaBIMBaTh HCKOMOE U JaHHoe, (HopMUpOBATH
TUTIOTE3y, ApTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOAWTh TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOIBITIOE MCCIIEIOBAHUE 110 YCTAHOBIICHUIO OCOOEHHOCTEM
MaTeMaTHYECKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXK Iy CO0O0i;
CaMOCTOSITENIBHO (OPMYITUPOBATH 0O0OIICHNS W BBIBOJABI TIO PE3yJibTaTam
POBEIEHHOTO HAOTIOEHHsI, WCCIEIOBAHUS, OILIEHWBATh JTOCTOBEPHOCTH
MIOJTy9E€HHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHHUH;

MIPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
MPEIOIIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBISATh HEIOCTATOYHOCTh W HM30BITOYHOCTh WH(OPMAIMH, JaHHBIX,
HEOOXOAUMBIX JIUTS PEIICHUS 3a1a4H,

BHIOWPATh, AHATW3UPOBATH, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH
UHOOPMAITHIO Pa3TUYHBIX BUJOB U (OPM IPEACTABICHHS,

BEIOWpaTh (opMy TpeacTaBieHUs WHGOpPMAIMM W HWLIIOCTPUPOBATH
pemacMbie  3aJadd  CXeMaMH, JuarpaMMaMy, HWHOW Tpadukod u WX
KOMOHWHAIIUSIMU,

OIICHUBATh HANEKHOCTh WHGOPMAMHU TIO KPUTEPUSM, MPEIOKEHHBIM
YUIUTEIIeM WU CHOPMYTUPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIpPUHUMATDL U q)OpMYJII/IpOBaTB CYXXACHUS B COOTBETCTBHUH C YCIOBHAMU
" nCiasaMHu 06H_ICHI/I}I, SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX ¥ MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIy PEIICHUS
3a71a4M, KOMMEHTHUPOBATh TIOJTYUYCHHBIN PE3yJIbTaT;

B X0Jie 00CYXIeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJIeMbl, perraeMoi 3ajaun, BHICKA3bIBaTh MU, HAICJICHHbIE HA MOUCK
pelIeHUs1, COMOCTABIIATH CBOU CYXKACHUS C CYKIECHUSMU IPYTUX YUYACTHUKOB
nuanora, oOHapy»XKUBaTh pazIW4Me€ W CXOJACTBO TO3MIMM, B KOPPEKTHOM
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEACTABISTH PE3YJIbTAThl PEUICHUS 337a4M, SKCIIEPUMEHTA, UCCIIEeI0BAHMUS,
IPOEKTAa, CAMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIUICHHS C YUETOM 3a/1a4
MpEe3eHTAllMU U 0COOCHHOCTEN ayIMTOpUH;

MOHUMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ WHIWBUTY ATbHON
paboOTHI IPH PEIICHUHN YUCOHBIX MATEMATUICCKUX 3a71a4;

NPUHUMATh 1LEJIb COBMECTHOM JAESITEeNIbHOCTH, MJIAHUPOBATh OPraHU3aIUIo
COBMECTHOM paboOThl, pacmpenensiTh BHIBI padoOT, IOTOBAPUBATHCA,
00CyX/1aTh MPOIECC U Pe3yJIbTaT PadOThl, 0000IIaTh MHEHHUSI HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TIpymnoBbIX ¢opMax paboTel (0OCyxaeHus, OOMeH
MHEHHUSIMU, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOIHITH CBOIO YacTh PabOThI
U KOODJAWHHPOBATH CBOM JCUCTBUS C JPYTMMU YICHAMHU KOMAaHIbI,
OIICHMBATh KA4yeCTBO CBOETO BKJIa/Ja B OOIMIMI MPOIYKT MO KPUTEPUSM,
chopMyJIUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJIbHbIe y4eOHbIe e CTBUS

Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJATh IUIaH, AJITOPUTM pEUIeHUs 3a7add (WiId €ro
4acTh), BbIOMpaTh CHOCOO pElmIeHUs C YYETOM HMEIOLIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapHaHThI PEUICHUM ¢ y4€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPO.1b, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIAJCTh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa
pellIeHU MaTeMaTUYECKOM 3a1a4u;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPH PEIICHUH 33a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JACSITEILHOCTU MOCTABICHHOW LIENU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHKEHUS WJIM HEAOCTHKEHUS IICJIH,
HAXOJIUTh OMMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHBI



K xouiy oOydenumss B 7 KJjacce OOyYarOUUHCA TMONYYUT CIIEIYIONINE
IIPEAMETHBIE PE3YIIbTATHI:

Yurtate wuHOpMAIMIO, MPEACTAaBICHHYI0O B TabiuLax, Ha AuarpaMmmax,
IPEACTaBIATh JAHHbIE B BHUAE TaOIHUIL, CTPOUTH JHUAarpaMMbl (CTOJIOMKOBBIE
(cronbuareie) U KPyroBbI€) IO MacCCUBAM 3HAYEHUH.

OnucelBaTb YW HMHTEPHPETHPOBATH  PEAJIBHBIE  YUCIOBBIE  JIaHHBIE,
Ipe/ICTaBICHHBIE B TA0IMIIAX, HA JUarpammax, rpadukax.

Hcnonb30BaThk 71 ONUCAaHUSA JIaHHBIX CTATHCTHYECKUE XapaKTEPHUCTHUKU:
cpenHee apu(pMETHYECKOe, MEIUaHa, HauOoJblllee M HauMEHbIEE 3HAYCHUS,
pa3max.

MMerp mpencraBieHuE O CIy4aliHOM WM3MEHYMBOCTM Ha IIpUMeEpax LeH,
(¢u3NYECKUX BEIWYMH, AHTPOINOMETPUUECKUX [aHHBIX, UMETh INPEACTABICHUE O
CTaTUCTUYECKON yCTONYUBOCTH.

K koHumy oOyueHus B 8 kJjacce oOydaromuiics IOJYYHUT CIEIYIOLINE
MIPEAMETHBIE PE3YIbTATHI:

W3Bnekats U mnpeoOpa3oBbIBaTh HH(OpMalMIO, MPEACTABICHHYIO B BHJE
TabJINL, AUarpamm, rpa(ukoB, MPEACTABIATh AAHHBIE B BUJE TaOJIMILI, AUarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C IOMOINBK CTATUCTUYECKUX IIOKA3aTENICH: CPEIHMX
3HAYEHUW U MEp paccernBaHus (pa3max, TUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4aCcTOThI YMCIOBBIX 3HAUEHUH U YAaCTOThI COOBITHI, B TOM YHUCIIE IO
pe3yJibTaTaM U3MEPEHUN U HaOII0ICHH.

HaxonuTe BEpOSITHOCTH CIIy4aillHBIX COOBITUH B OMBITaX, 3Hasi BEPOSITHOCTH
AJIEMEHTApPHBIX COOBITHIL, B TOM 4HCI€ B OIbITaX C PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITHUAMHU.

Hcnonp3oBath rpaguueckue MOAEIU: JEPEBO CIYy4YalHOIO 3KCIIEPUMEHTA,
IuarpaMMsl Diisiepa, yuciaoBas npsmasi.

OnepupoBarh MOHATHUSIMH: MHOYKECTBO, IOJMHOXECTBO,  BBIIOJIHAThH
olepanuy HaJ MHOXECTBAaMH: OOBEIWHEHHUE, IEPECEUEHUE, JONOJIHEHHE,
MEPEUUCIISTH 3JIEMEHTHI MHOKECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

Hcnonp30BaTh rpaguueckoe NpecTaBIeHUe MHOKECTB U CBA3EH MEKIY HUMU
JUISl OIIMCAHMS MPOLIECCOB U SIBJIEHUM, B TOM YHCIIE NPH PELICHNH 3a/1a4 U3 APYyTUX
y4eOHBIX IPEIMETOB U KYPCOB.

K koHuy oOyueHus B 9 kJjacce oOydaromuiics IOJYYHUT CIETYIOLIUE
MIPEAMETHBIE PE3YIbTATHI:

N3Bnekats 1 peoOpa3oBeIBATH HHPOPMALHIO, IPEICTABICHHYO B pa3INYHbIX
MCTOYHUKAX B BHUJE TaOIuIl, nuarpamM, rpaduKoB, NPEACTABIATH JaHHbBIC B BUJE
TabJINLl, AUarpamMm, rpaduKoB.



Pemarp 3agaun opraHu3oBaHHBIM IEepeOOpPOM BapUAHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHUII U METOOB.

Hcnonbs30BaTh ONUCATEIBHBIE XAPAKTEPUCTHKU JUISI MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YMCJIE CPETHUE 3HAYCHHS U MEPBI PACCEUBAHUS.

HaxoauThk 4acTOTHl 3HAYEHUI M 4acTOThl COOBITHS, B TOM YHUCIIE IOJIb3YSICh
pe3yiabTaTaMy MPOBEIEHHBIX H3MEPEHUN 1 HAOI0ICHUI.

HaxoauTs BEpOSTHOCTH CIy4YallHBIX COOBITMI B M3YYEHHBIX OIBITAX, B TOM
YlClIe B ONBITaX C PAaBHOBO3MOJYKHBIMU 3JIEMEHTApHBIMH COOBITUAMHM, B CEPHUIX
WCIIBITAHUM J10 IIEPBOTO YCIIEXa, B CEPUIX UCIBITAHUN bepHysuin.

MMerp mnpeacTaBleHME O CIy4alHOW BEIWYMHE M O pPacCHpeiesCeHUH
BEPOATHOCTEM.

WNmets mpeacraBieHHE O 3aKOHE OONBIIMX YHMCET KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIbLIMX YHCEN B
IpUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauyecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3ieioB U TeEM undpoBbie
Ne n/mm P Konrpoabusie | IlpakTnueckue (tmcbp )
NMporpamMMmsbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
bubnnotexa IIOK
1 I1 7 2
PEACTABICHHC AAHHDIX https://m.edsoo.ru/7f415fdc
bubnnotexa IIOK
2 0) 8 1
fHCATCIbHAA CTATHCTHIA https://m.edsoo.ru/7f415fdc
. but6mmorexa [IOK
3 Catyuaiinas H3MEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 B 4
BEAICHHE B TEOPHIO IPadoB https://m.edsoo.ru/7f415fdc
5 BepoATHOCTE U 4acToTa CIIy4aliHOTrO 4 1 bubnunorexa LHOK
COOBITHS https://m.edsoo.ru/7f415fdc
but6mmorexa [IOK
6 06006 i 5 2
ODHICHHE, CHETCMATIEAIIA SHARHH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 14 ) 5
I[TPOITPAMME



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 KIIACC

KosauvecTBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposBbie
Ne i/m pasi Konrpoabusie | IIpakTnueckue (upp )
NporpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcebl
bu6mmorexa [IOK
1 I1 7 4
OBTOpeHie kypea [ 1otacea https://m.edsoo.ru/7f417{b2
) OnumcaTtenpHas cTaTUCTUKA. PaccenBanue 4 bu6mmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/71417tb2
3 MioskecTsa 4 bub6mmoteka [IOK
https://m.edsoo.ru/71417tb2
but6mmorexa [IOK
4 B i 0 6 1
€pPOSITHOCTDH CITYYaHHOTO COOBITHS hitps://m.cdsoo.rw/7 #4172
bubnnotexa IIOK
5 B 4
BE/ICHHE B TCOPHIO rPados https://m.edsoo.ru/7f417{b2
. bub6mmoreka IIOK
6 C 0 8
TYHaHHbIE CODBITHA https://m.edsoo.ru/71417{b2
but6mmorexa [IOK
7 006006 i 4 2
o01IeHue, CuCTeMaTH3alus 3HaHUI hitps://m.cdsoo.rw/ 741712
OBUIEE KOJIMYECTBO YACOB I10 34 ) |

[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 KUIACC

N HaumenoBan | KosqnmuecTBo 4yacoB DJIeKTPOHHbIE
" | we pasmesioB (undposrie)
n/ Bcer | Konrtpoabn | IlpakTHueck
U TeM o0pa3oBaTejibHBIE
I 0 ble padoThI ue padoThbl
NMpOrpamMMbl pecypcsl
[ToBTOpEeHue bubnmnoreka [JOK
Kypca 8 4 https://m.edsoo.ru/7f41
KJlacca a302
DJIEMEHTHI bubnnorexa [IOK
2 KOMOWHATOPHU 4 1 https://m.edsoo.ru/7f41
KH a302
I'eomeTpuuec bubnuortexa [JOK
3 Kas 4 https://m.edsoo.ru/7f41
BEPOATHOCTH a302
bu6nmunorexa [IOK
Ucnbitanus
4 N 6 1 https://m.edsoo.ru/7f41
pHy a302
N bu6nmunoreka [IOK
Cnyuaiinas
5 6 https://m.edsoo.ru/7f41
BeJIMYMHA
a302
OBobmente, bu6nmunoreka [IOK
6 COHTDOME 10 1 https://m.edsoo.ru/7f41
P 2302
OBULIEE
KOJIMYECTBO
34 1 2
YACOBIIO
[MTPOTPAMME



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
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

