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INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM nudpoBoM MHpe BEPOATHOCTh M CTATUCTUKA MPUOOPETAIOT
BC¢ OOJBIIYIO 3HAUMMOCTh, KaK C TOUKH 3PEHHUs MPAKTHUECKUX MPUIOKEHHUM, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOUMOM KaxJA0My delioBeKy. Bo3pacTaeT uucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopolas 0a30Bas MOJArOTOBKa
B o00JacTd BEpPOATHOCTHM W CTATUCTUKH, Takas TMOATOTOBKAa BakKHA s
IPOAODKEHUs 00pa30BaHus U IS YCIEIIHON Mpo¢deCCHOHAIbHON Kaphephl.

Kaxxapiii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCS Y
HETo JaHHBIX. A JI71s1 0OOCHOBAHHOI'O MPUHATHUS PEIICHUS B YCIOBUAX HEJOCTATKA
WK U30bITKa MH(OpMAIIMKM HEOOXOAMMO B TOM YHCIIE XOpPOIIO c(hOpMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIUICHHE.

NMeHHO 103TOMy OCTpO BCTaja HEOOXOJUMOCTh C(POPMHUPOBATH Y
oOyuarouxcs GyHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B ce0s B KaueCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTHUYECKU
aHAJIM3UPOBATh UH(OPMAIUIO, IPEJCTABICHHYIO B pa3IMUHbIX (OpMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pEaJbHBIX TPOIECCOB M 3aBHCHUMOCTEM,
IPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUCTHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHaau3a u
MPECTaBIICHUs JTAHHBIX W3 Pa3lMYHBIX cdep >KU3HU OOLIECTBA U TOCYAapCTBa
npuoOiiaeT oOydarommxcsa K OOLIECTBEHHBIM HHTepecaMm. I3ydyeHne oOcCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpPraHU3ALMM Iepedopa M MOACYETa YHciia
BapHAHTOB, B TOM YHCJIE B MPUKJIAJHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHH
rpadoB co3naet MareMaTuueckuil GpyHaaMeHT st GOPMUPOBAHMS KOMIIETEHITUHN B
o0nactT UHPOPMATUKH U IUGPOBBIX TexHONOorui. [Ipyu M3ydeHHn CTaTUCTUKHU U
BEPOSITHOCTH O0OOTallaloTCs MPEJICTAaBICHUS OOYyYalolUXCcsi O COBPEMEHHOU
KapTUHE MHpa M METOJax €ro HUCCJIeN0BaHMs, (POPMUPYETCS MOHHUMAHHUE POJIH
CTaTUCTUKU KaK UCTOYHUKA COIMAIIBHO 3HAYMMOW MH(OpPMAIIMK U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBercTBUMM C NaHHBIMHU LEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO
Kypca «BepoATHOCTh U CTaTUCTUKA» OCHOBHOTO OOIIEro 0O0pa30BaHMS BbIIEICHBI
ClelyIolme coAepKaTenbHo-MeToanueckue nunun: «llpeacraBienue AaHHBIX U
OMHCATENIbHAs CTATHCTHKA», «BeposaTHOCTB», «OIEeMEHThl KOMOMHATOPHKWY,
«BBenenue B Teopuio rpadony.

Conepxxanue nuaun «lIpencraBieHne JaHHBIX U OMKCATENIbHASI CTATUCTUKA
CIIY’)KUT OCHOBOM i1 (OpPMHUPOBAHUS HABBIKOB PabOThI ¢ HUH(pOpMAIUEn: OT
YTeHUs W MHTEpHpeTaund HHPOpMAIUH, MpeACTaBICHHOW B TaOiMIaX, Ha
auarpamMmax M rpadukax, 1o cOopa, MpenCTaBiICHHs M aHalIM3a JaHHBIX C
UCIOJIb30BAaHUEM CTATHUCTHMYECKUX XapaKTePUCTUK CPEJAHMX M PacCeUBaHUA.
PaGoras ¢ maHHBIMH, 0OydaromIuecss ydaTcsi CUYUTHIBATH U WHTEPIPETUPOBATH



JIaHHBIC, BBIABUIaTh, APTYMEHTHUPOBATh U KPUTHUKOBATH MPOCTEHIINE THUIIOTE3HI,
Pa3MBINLIATh HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, M OIEHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBIE BEJIMYUHBI U MPOLIECCHI.

NHTynTHBHOE NpencTaBieHue O CIyYalHOW W3MEHYMBOCTH, MCCIIEAOBAHUE
3aKOHOMEPHOCTEW M TEHAECHLUMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
W3YUYCHHS] TEOPUU BEPOSTHOCTEH. bonbIIOe 3HAUEHHUE HMMEIOT MPAKTUUYECKHE
3a1aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMH BEPOATHOCTHBIMUA MOJICIISIMH.

[TonaTre BEpOSATHOCTU BBOJAUTCA KakK Mepa MPaBAONOA00MS CIy4ailHOTO
coObrtus. [lpm wm3ydenmm ydeOHOTO Kypca oOydaroniuecss 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJAMU  BBIYMCIICHUS  BEPOATHOCTEHW B CIy4YaWMHBIX
DKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 0ojee CI0XHBIC
3amaun. B ydeOHBIN Kypc BXOISIT HadajdbHBIC MPEACTABICHHUS O CIydYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4ueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIEpALMSIMU HaJ MHOXKECTBaMHU, PaCCMATPUBAKOTCS
MIPUMEPBHl TPUMEHEHHUS JJIsl PEIICHUs 3a/Ja4, a TAKXKE HMCIOJIb30BAHUSA B JIPYTUX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIA  BXOASAT pasgensl: «llpencraBmeHne JaHHBIX UM ONHUCATEIbHAS
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOMOWHATOpPHKW», «BBeneHue B
TeopuIo rpadoBy.

Ha uzydenue yueGHOro kypca «BeposTHOCTh U CTaTUCTUKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 ygaca (1 gac B Henmemo), B 8 kimacce — 34 4gaca (1 gac B
Heneno), B 9 kitacce — 34 daca (1 gac B Heneno).



COJEPXAHUE OBYYEHMUAA
7 KIIACC

[IpencraBnenne MaHHBIX B BUJE TAOJHUII, TUarpaMm, rpaukoB. 3amoHEHUE
Ta0JIWIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYyTOBbIX). UTeHHEe rpauKoB peasibHbIX MpolieccoB. M3pneuenue nndopmaimu us3
JTUarpaMM W TaOJIHII, UCIIOIh30BAHNE U UHTEPIPETAIINS TaHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpeAHee apudmeTrnyeckoe, MeanaHa, pa3Max,
HanOOJIbIIIEE W HAWMEHbBINEE 3HAYCHHs HAOOpa YHUCIIOBBIX NaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

Cny4yaliHbIl 3KCIIEpUMEHT (OIBIT) M ciiydaiiHoe coObiThe. BeposTHoCTh M
gacToTa. Pojb MaOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
u B obmiectBe. MoHeTa 1 UrpaibHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmmHbL Ywucio pedep U cymMmapHas
creneHb BepiuH. [IpencraBienue o cBsizHocTu Trpada. Lenmu u mmxnsl. [lytu B
rpadax. O6xon rpada (9isiepoB myth). IlpencraBieHue 00 OpPUEHTHPOBAHHOM
rpade. Pemenne 3a1a4u ¢ nomolpto rpagos.

8 KUIACC

[IpeacraBnenue JaHHBIX B BUJE TaOIUL, TUarpamMmm, rpa(ukos.

MHOXECTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBo. Onepanuu Haj
MHOXECTBaMUu: OOBbEIMHEHUE, IMepeceueHue, aonoiHeHue. CBOWCTBa orepanuii
HAaJ, MHOXXECTBAMH: IIE€PEMECTUTEIIBHOE, COYETATEIbHOE, PaCIPEACIUTEIBHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduyecKkoro MpeACTaBICHUS MHOXKECTB IS
OINKMCAHMS PEaTbHBIX MPOLIECCOB U ABJICHUM, IPU PEILICHUH 3a/1ay.

W3mepenne pacceMBaHMs JAaHHBIX. J(Mcnepcus U CTaHIAPTHOE OTKIOHEHUE
YHUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOnemMeHTapHble COOBITHS CllydailHOTO onbiTa. CiydaiiHble  COOBITHSL.
BepostHoctT  coObiTui. OmnbITEI ¢ PaBHOBO3MOXKHBIMU — 3JI€MEHTApHBIMU
coopiTussMu. CiryvaitHblil BBIOOp. CBsA3b MEXKAY MAJIOBEPOATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITHSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JEpEeBbEB: E€IWHCTBEHHOCTh IYTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBSA3b MEXIY YHMCIOM BEpIIMH U yucioMm pedep. IIpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ momolpto rpados.

[IporuBonosnoxueie coObiTus. Juarpamma Oiinepa. OObeauHEHUE W
nepeceueHne  coObITHil. HecoBMecTHble  coObiTus. Dopmyna  CIOXKEHHUS
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HeszaBucumbie
cobriTus. IlpencraBienue skcrepuMeHTa B BHUAE JepeBa. Pemienue 3agau Ha



HaXO0XJIEHUE BEPOATHOCTEW C IMOMOULIbIO JEpEBa CIy4YallHOIO SKCIIEPUMEHTA,
auarpamm Ounepa.
9 KJIACC

[IpeacraBinenre fAaHHBIX B BHUJE TaOnuil, JuarpamM, rpaduKoB,
WHTEpIIpeTanus JaHHbIX. UTeHHe U MOCTPOEHUE TaOIHII, 1UarpaMm, rpadukoB 1o
pealbHBIM JaHHBIM.

ITepectanoBku u (pakropuan. CodyeTanusi ¥ 4UCIO codeTaHuil. TpeyronpbHUK
[Tackans. Pemenne 3aay ¢ HCOIB30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoaTHOCTh. CiiydailHblid BBIOOp TOYKM M3 (PUTYypHl Ha
MIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepus HCHOBITAaHWM 10 NEPBOTO yCIEXa.
Cepust ucnbiTanuii bepHymum. BeposTHOCTH COOBITHII B CEpUM  HCIIBITAHUN
bepnyim.

CnyyaliHasg BeJMYMHA WU PACHpEAEsICHUE BEpOSTHOCTENW. MareMarndeckoe
oXugaHue u aucnepcus. Ilpumepsl MaTEeMaTHYECKOTO  OXUJAHUSA  Kak
TEOPETUYECKOTO CPEAHEr0 3HAYECHUS BEIWYMHBL. MaTeMaTH4eCKOE OXKHUIAHUE U
JUCIEPCUA CIIYYaWHOW BEJIWYUMHBI «YHUCJIO YCIEXOB B CEPUM MCIBITAHUU
bepnymy.

[Tonsarue o 3akoHe OONBIIMX YHcen. M3MepeHue BEpOSITHOCTEH C IMOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHMS IPOrPaMMBbI  Y4eOHOro Kypca
«BepoATHOCTB M CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHME:

NpOSIBIECHUEM HWHTEpeca K MNpPOUUIOMY M HACTOAIIEMY POCCHICKON
MaTE€MaTUKH, 1EHHOCTHBIM  OTHOIIEHWEM K JOCTHXKEHHUSM  POCCUMCKUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTeMaTUYE€CKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTIDKCHHUN B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa:kaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH IpaKJaHUHA U Peau3aluu ero
npaB, TPEJICTABIEHUEM O MaTEMAaTUYECKUX OCHOBAaX (PYHKIIMOHMPOBAHUSA
pa3IUYHBIX CTPYKTYp, SIBIEHUH, MPOUEAYp TPaXIaHCKOro oOIliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JOCTWIKEHUN HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIbHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Y4YacTHE€ B PEIICHUH NPaKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUsS Ha TMPOTSHKEHUHM BCEH >KU3HU IS YCIENTHOW mpodeccuoHaIbHON
NESATENPHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIyAIbHON TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX MJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY W  3CTETHYECKOMY  BOCHPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, pEUICHUH, PACCYX ICHUH, YMEHHIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMSA

OpUEHTallUEe B JIEATEIIbBHOCTH HA COBPEMEHHYK) CHUCTEMY HAy4YHBIX
IPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IPUPOJIbI U
oOlIecTBa, MOHMMAHMEM MAaTEeMaTHUYeCKOW HayKu Kak cdepbl 4YeloBeueCKou
NEeSATEeNbHOCTH, 3TANoOB €€ PAa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHSA LIMBWIM3ALUHU,
OBJIaJICHUEM SI3bIKOM MATEMATHKH U MAaTEeMaTHYECKOW KyJIbTYpPOHl KaK CpPeICTBOM
NO3HAHWSA MHpA, OBJIAJCHHEM MPOCTEHIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKOM
NEeATENbHOCTH;



6) ¢usmueckoe Bocnutanme, GopmMHupoBaHHMEe KYJbTYPbl 3/10POBbSl H
IMOIMOHAJILHOIO 0JIAronoJy4Ynsi:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUSI B HMHTEpPECax CBOETO
3I0POBBSI, BEACHUS  370pOBOro  oOpa3a JKM3HH  (370pOBOE  IIMTaHHE,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATUM H OTIbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peIeKCUM, MPU3HAHHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0JIOrHYeCKoe BOCIIMTAHME:

OpHUEHTalMel HAa MPUMEHEHWE MATEeMaTUYECKUX 3HAHUM NI pelieHus 3a1a4y
B 00JIaCTH COXPAHHOCTH OKPYJKaIOIICH cpeapl, IIAaHUPOBAHHSA IIOCTYIKOB H
OIIEHKM HX BO3MOXKHBIX TMOCJIEACTBUI Il OKPY’KAIOIIEH Cpebl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJOTMUYECKUX MPOOIeM U IMMyTEeH X pPeIieHus;

8) amanTanus K M3MEHAKINUMCH YCJIOBHAM COLUAIBHON U NMPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JACHCTBUAM B YCJIOBUSIX HEOIPEICICHHOCTU, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS y JAPYTUX JIOJACH, mproOpeTarb B COBMECTHOM NESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyJIMpOBaTh WJIEU, MOHITHUS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOC PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CUTYyallUl0, BOCIPUHUMATh
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUs] W JEeUCTBUSA, (HOPMYJIHPOBATh M OLICHHUBATH PUCKH H
NOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC yYeOHbIE 1eHCTBUSA

ba3oBble JJornueckue aAeicTBUA:
e BBIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMaTUYECKUX

OOBEKTOB, TOHATUN, OTHOIICHUH MEXAYy MOHITHIMH, (QOPMYIUPOBATH
ONPENCIICHUsT  IOHATHM, YCTaHABIMBATh  CYLIECTBEHHBIM  IIPU3HAK
Kjaccu(ukanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
IIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIMPOBATH W  MPEOOPa3OBBIBATh  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTpULIATENbHBIC, €AMHUYHBIC, YacTHbIE M OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MaTEeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurss B (akTax, JAHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHUS] 3aKOHOMEPHOCTEW U MPOTHUBOPEUUIA;
JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUU;

pa3bupatrh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIECHUHN (IIpsIMbIE U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOSATENIbHO HECJIOXHBIE T0Ka3aTelIbCTBa
MaTeMaTUYeCKuX (PAKTOB, BBICTPAWBATH APTyMEHTAIUIO, MPUBOAMTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Ccroco0 pemeHus y4dyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOUpATh HauOoJiee TMOAXOAAIIUNH C YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccieaoBaTe/IbCKHE TeHCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HMCCICIOBATEIbCKUN WHCTPYMEHT ITO3HAHWS,
dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIMIME MPOTUBOPEYHE, MpodIemMy,
CaMOCTOSATETILHO YCTAaHABIIMBaTh HMCKOMOE | JaHHOe, (HOPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

NPOBOJUTH 1O CaMOCTOATEIHHO COCTABICHHOMY TUIaHY HECIIOKHBIN
IKCMIEPUMEHT, HEOOJBIIIOE UCCIIETOBAHUE TT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
CaMOCTOATENHHO (POpPMYyIUPOBATH 00OOIIEHNS U BBIBOJBI MO pe3yJbTaTaM
MPOBEICHHOTO HAOJIIOICHUS], HUCCIEI0BAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh U HM30BITOYHOCTH HMH(MOpPMALUM, JaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHHUS 3a]1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh M HHTEPIPETUPOBATH
MH(OpMALINIO PA3IUYHBIX BUJOB U (DOPM MPECTABICHHUS;

BbIOMpaTh GopMy TMpeacTaBlieHUs HWHOOPMAUM W HWUIFOCTPUPOBATH
peliaeMble 3aJlaud CXEMaMH, JuarpaMMaMH, HWHOW TpaduKo U uX
KOMOMHAITUSAMU,

OIICHUBATh HAJCKHOCTh HMH(POPMAIMHA [0 KPUTEPHUSAM, MPEIT0KCHHBIM
yUIUTENEM WIH CHOPMYIUPOBAHHBIM CaMOCTOSITEILHO.

KoMMyHuUKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE ICHCTBHUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJACHUS B COOTBETCTBUU C yCIOBUSIMHU
U TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX M MHCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOJy pPeIICHUS
3a7a4, KOMMEHTHPOBATh MOJTYYEHHBINA PE3yIIbTAaT;

B X07ic 00CYKJIEHHUs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
poOJIeMbl, pelraeMoil 3ajauu, BbICKa3bIBaTh MJICH, HAICJIEHHBIC HA MOMCK
pENICHHS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JAMAaNora, OOHApyKUBAaTh pa3jiHuuMe M CXOJCTBO IMO3HILIUN, B
KOppeKkTHOU Gopme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEJICTaBISITh  PE3yJAbTaThl  PEIICHUS 3a]1a4H, IKCIIEPUMEHTA,
UCCJIeIOBAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOPMAT BBHICTYIUICHHUS
C Y4ETOM 3a7a4 MPE3CHTAINHA U OCOOCHHOCTEH ayAUTOPUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHJHONW ¥ WHIUBUTYyIbHOU
paboThI IPU PEIICHUH YYECOHBIX MATEMATHYECKUX 3a71aY;

NPUHUMATH 11€1h COBMECTHOW NIEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOH paloOThI, pachpenensTh BUIb pabOT, JdOrOBapUBATHCA,
00CyKJIaTh TPOIIECC U pe3ysibTaT padoThl, 0000IATh MHEHUSI HECKOJIbKUX
JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3T'OBBIC IITYPMBI U JIPYTHE), BBHITTOJHITH CBOIO YacTh PaOOTHI
U KOOPJAMHHPOBATH CBOM JECUCTBUS C JPYTUMU 4YJCHAMU KOMAaH/IbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIa/Ja B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH, aITOPUTM pELICHUs 3aJaud (WA €ro
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYE€TOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHPOBATH
BapUaHThI pEUIEHUH C YYETOM HOBOW MH(MOpMAIUK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJICKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peneHns MaTeEMaTHIECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3yJIbTaTa AESITEIBHOCTH NMOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHOKCHHS] WIM HEIOCTHIKEHUS LEIH,
HaXOJMTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETCHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xonmy oOydenuss B 7 KJjacce OOy4arolUMHCA TMOJIYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yurate uH(OpMALMIO, NPEICTAaBICHHYIO B Ta0auUax, Ha JuarpaMmmax,
NPEACTABIATh JaHHBIC B BUJE TaOIHI], CTPOUTH JIUArPAMMBbI (CTOJIOUKOBBIC
(cronbuatkie) U KpyroBbie) MO0 MaccuBaM 3HAYEHUH.

OnuceiBaTh W HUHTEPHOPETUPOBATH  PEAIbHBIE  YUCJIOBBIC  JIAHHBIE,
IpeCTaBICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

Hcnonw3oBaTh 111 ONMMCAaHMS JNAHHBIX CTATUCTHUYECKHE XAapPaKTEPUCTUKH:
cpenHee apu@MeTHUecKoe, MeAuaHa, HauOoJsiblliee W HaMMEHbIIee 3HaueHus,
pa3max.

HNMeTs mpencraBieHHE O CIIy4aMHOM HW3MEHUYMBOCTH Ha IIpUMEpax ILIeH,
(U3UYECKUX BEJIMYMH, aHTPOMOMETPUYECKUX JIAHHBIX, UMEThb MPEJCTABICHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

K xonmy oOydenuss B 8 kJjacce O0Oy4aromuics TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

W3BnekaTe U mpeoOpa3oBbIBaTh MHGOPMALMIO, MPEACTABICHHYIO B BHJE
Ta0NHLl, TuarpamMm, rpa)vkoB, NPEACTABIATh JaHHbIE B BUJE TAOJHILI, TUArPAMM,
rpadukoB.

OnuceiBaTh NTaHHBIE C TMOMONIBIO CTATUCTHYECKUX IOKAa3aTelie: CpeaHuxX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIEPCHs U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acToThl YKMCIOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM UHUCIIEC
0 pe3ybTaTaM U3MEPEHUN U HAOIOICHHM.

Haxonutb BEpOSITHOCTU CIIy4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBath rpauyeckue MOJEIU: NIEPEBO CIYyYalHOIO 3KCIEPUMEHTA,
JyarpamMMsbl Ditliepa, YuciaoBas mpsiMasi.

OnepupoBaTh MHOHSATUSAMH: MHOXECTBO, IOJIMHOKECTBO,  BBIMOJIHSITh
olepalMyd HaJ MHOXECTBaMHU: OObEIUHEHUE, IMepeceueHue, [OTOJHEHNE,
MEPEYUCIATD FJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MPEACTABICHHE MHOMXECTB W CBA3EH MEXKIY
HUMM [T OIMCAHUS IPOLIECCOB U SIBJICHUM, B TOM YHUCJIE IPU PELICHUM 3aJa4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniy oOydenuss B 9 kJjacce OOy4aroluics TMOJTYYUT CICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

W3Bnexkate © mnpeoOpa3oBbiBaTh HMHPOpPMALIUIO, MPEJICTABICHHYIO B
pa3IUYHBIX MCTOYHUKAX B BHUJAE TaONHUIl, guarpamm, TrpadukoB, MPEACTaBIATH
JIAaHHBIE B BUJE TaOJIUII, TUarpaMM, rpauKoB.



Pemate 3agaud OpraHu3oBaHHBIM NEpeOOpPOM BapUAHTOB, a TaKkKe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKHU JUIsI MAaCCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U1 MEPBI PACCEUBAHUS.

HaxonuTth 4acToThl 3HAYEHUH M YaCTOThI COOBITHSA, B TOM YHCIIE MOIb3YSICh
pe3ynbTaTaMy MPOBEICHHBIX U3MEPEHHUIN 1 HAOIIOICHUH.

HaxoauTbs BepOSTHOCTH Ciy4allHBIX COOBITUH B W3YYEHHBIX ONbITaX, B TOM
4yciie B ONbITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VICIIBITAaHUH J10 IIEPBOTO YCIIEXa, B CEpUAX UCIIBITAaHUN bepHyIuin.

Nmerp mnpexncraBineHne O CIy4YalHOW BEIMYMHE W O pPacHpeAcIiCHUH
BEPOSTHOCTEM.

HNmetrp mnpencraBieHHE O 3aKOHE OOJBIIMX YHCEN KaKk O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBLIMX YHCENT B
IpUpPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB u TeM uuppoBbIe
Ne n/n P Kontpoabusie | IIpakrnyeckue (ucpp )
NMporpaMmbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
bubmmoreka [IOK
! Tpencraperue faHHEIX 7 2 https://m.edsoo.ru/7f415fdc
bubnumoreka [IOK
2 0] 8 1
THCATCIILHAT CTaTHCTHIA https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
i 1
3 CatyuaifHas H3MEHIMBOCTE 6 https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
4 Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CIIy4aiiHOTrO 4 1 bu6mmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
6 00600 7 5 2
ODMICHHE, CHCTCMATH3AITNA SHAHHH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5



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 KUIACC

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHHe pa3/ieioB U TeM nudpoBbIie
Ne i/ P Konrponbusie | IIpakrnyeckue (pp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
but6mmoreka [JOK
1 IT 4
OBTOPEHHC Kypea 7 kacca https://m.edsoo.ru/7f417fb2
) OnmcarenbHas cTaTUCTHKA. PaccenBanue 4 but6mmoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417b2
but6mmoreka [JOK
3 M 4
HoKecTRa https://m.edsoo.ru/7f417fb2
butmmoreka [JOK
4 B i 6 1
€POSATHOCTD CIIy4alfHOTO COOBITHS hitos://m.edsoo.ru/ #4172
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TEOPHIO IPa(oB https://m.edsoo.ru/7f417{b2
N bubmmorexa [JOK
6 Crtysaiuie cobprmis 8 https://m.edsoo.r/7f417fb2
. bubnmoreka [IOK
7 O0001Ienue, cucTeMaTU3alys 3HAHUH 4 2 httos:/m.edsoo ru/74176b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



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

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
HauMeHnoBaHue pa3aeioB U TeM uudposBbie
Ne i/ P Konrponbusie | IIpakrnyeckue (pp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
but6mmoreka [JOK
! Tostopenue kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubnmoreka [IOK
2 ) 0 4 1
JICMEHTBL KOMOUHATOPHIH https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckast BEpOSITHOCTE 4 Bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubnuoreka [IOK
4 Menbrrasms bepuyrmm 6 I https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
> Crrysaiinas senmnma 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 O60bmerme, KoHTpO, 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



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







