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IHHOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPUOOPETAOT
BCE OOJIBIIYIO0 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUHN, TaK
U UX pOJIM B 00pa30BaHMHU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBJIAJCHUH KOTOPBIMH TpeOyeTcs xopoias 0a3oBas MOATOTOBKA
B 00JlaCTU BEpPOSITHOCTA W CTaTUCTUKH, Takas TMOATOTOBKA BaKHA JIs
IPOJOJKEHUsT 00pa30BaHMS U JIJISl yCTICIIHOM podecCuOHaTbHOM Kapbhephbl.

Kax11p1i1 4esT0BEK NOCTOSIHHO MPUHUMAET PEIIEHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JAaHHBIX. A 111 00OOCHOBAaHHOI'O MPUHSATHS PEILICHHS B YCIOBUAX HEIOCTAaTKA
WK U30bITKa UHGOpPMAIIMM HEOOXOIUMO B TOM YHUCJE XOPOLIO C(POPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAMMOCTh C(HOPMUPOBATH Y
oOyuaromuxcst (GyHKIUOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOLIYIO B c€0s1 B KaueCTBE
HEOTHEMIIEMOM  COCTABJISIIOUIEH  YMEHHE  BOCIPUHUMATh W KPUTUYECKHU
aHAJIM3UPOBATh MH(OPMAIUIO, IPEACTABICHHYIO B Pa3JIMYHbIX (OpMax, TOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEabHBIX IPOLECCOB U 3aBUCUMOCTEH,
IPOU3BOJUTH IPOCTENIINE BEPOSATHOCTHBIEC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMU NMPUHLUIAMH cOOpa, aHAIIM3a U
MPEACTABICHHS JTaHHBIX W3 pa3JIMYHBIX cdep >XKU3HU OOLIECTBA M TOCYAApPCTBA
npuoOmaer oOydarommxcs K OOILIECTBEHHBIM HWHTepecaM. l3ydyeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHMU3alMM Iepedopa M mojacuéra yucia
BapUAHTOB, B TOM YMCJIE B MPUKJIAAHBIX 3a/1ayaX. 3HAKOMCTBO C OCHOBAMH TE€OPUU
rpadoB co31aET MaTeMaTHUYECKU pyHAAMEHT JIJIsi POPMUPOBAHUS KOMIIETEHIIUNA B
o0nactu MHPOPMATUKU U TU(GPOBBIX TeXHONOrui. IIpn M3ydeHUH CTaTUCTUKHU U
BEPOATHOCTH OOOTAIIAIOTCS MPEACTABICHUS OOYyYarolMXCsi O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro MCCieloBaHus, (GOpMUPYETCS MOHHUMAaHUE POJIU
CTaTUCTUKM KaK UCTOYHHKA COLMAIBHO 3HAYUMON MH(OPMAIIK U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIILJICHUS.

B cooTBeTCTBUMM ¢ AAHHBIMHU LEISIMU B CTPYKTYpE NPOrpaMMbl Yy4eOHOIO
Kypca «BepoATHOCTh U CTaTUCTHKA» OCHOBHOT'O OOIIEr0 0O0pa30BaHHUs BbIAEICHBI
ClIelyIoIMeE COoAepKaTeabHO-MeToaudyeckue auHun: «lIpeacraBnenue AaHHBIX U
omnucaTelibHasl CTaTUCTHKa», «BeposSTHOCTB», «ODJIEMEHThl KOMOHHATOPHUKNY,
«BBenenue B Teoputo rpadony.

Copepxanue nuaun «lIpencraBieHne NaHHBIX U ONUCATEIbHAS CTATUCTHKAY
CIIY’KUT OCHOBOW Jyisi (hOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HMH(pOpPMAIUEH: OT
YTeHUs W MHTEepIpeTauud HHQPOpMAIMM, MpeACTaBIeHHOW B TaliuIlax, Ha
auarpaMmax W rpadukax, A0 cOopa, MpeICTaBiCHHMs W aHalIW3a JaHHBIX C
UCIOJIb30BAHUEM CTATHCTHUUYECKUX XApPAKTEPUCTUK CPEAHMX M PacCEUBaHUA.
PabGoTasi ¢ naHHbIMH, OOydarolIMecs y4yaTcCsi CUMTBIBATH U WHTEPIPETHPOBATH
JaHHbIE, BBIIBUTATh, apTyMEHTHPOBATh U KPUTUKOBATH MPOCTEUIINE THUIOTE3bI,



Pa3MBINIUIITh HaJ (PaKTOpaMu, BHI3BIBAIOIIMMHA W3MEHYMBOCTh, M OIIEHUBATH MX
BJIMSIHUE HA PACCMATPUBAEMBbIE BEIMYUHBI U ITPOLIECCHI.

NHTYyUTUBHOE MPEICTABICHUE O CIy4allHOM M3MEHUYMBOCTH, MCCIEIOBAHUE
3aKOHOMEpPHOCTEH M TEHACHUMNA CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW ISt
M3YUYCHHSI TEOPUU BEPOSTHOCTEH. bonblioe 3HaUYeHHE HMEIOT MNPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MO/ICIISIMHU.

[TonsiTHE BEPOSTHOCTH BBOAWTCS KaK Mepa TMPaBAOINOMO0HS CIy4alHOTO
coObitusi. Ilpu wu3ydeHun ydeOHOTO Kypca oOydaroniecss 3HAKOMATCS C
OPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHHS  BEPOSTHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOYKHBIMU AIIEMEHTAPHBIMU HCXO/IaMU,
BEPOATHOCTHBIMHM 3aKOHAMHU, MO3BOJISIOIIMMHU CTaBUTh U pellaTh 0ojee CIOXKHBIC
3aaun. B y4eOHBIM Kypc BXOASIT HaudalibHble MPEACTABICHUSI O CIIy4alHbIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
MHOXECTBAaMU M OCHOBHBIMHU OIEPALUSIMUA HAJl MHOKECTBAMHU, PACCMATPUBAIOTCS
MpUMEpHI NIPUMEHEHUS JIJIsl PELICHUs 3a/lad, a Tak)Ke HMCIOJIb30BaHUS B JIPYTHX
MaTeMaTUYECKUX KypcaX U YUYECOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs yueOHbI Kypc «BeposSTHOCTh M CTaTHCTHUKA», B
KOTOpBIM  BXomaT paszgensl: «lIpencraBieHue JaHHBIX M ONUCATEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DleMEeHThl KOMOUHATOPUKW», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTHUKA» OTBoAUTCS 102
gaca: B 7 kimacce — 34 4daca (1 wac B Hememto), B 8 kinacce — 34 yaca (1 4Jac B
Hegenmo), B 9 kimacce — 34 gaca (1 gac B Heemo).



COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUE TaOMUIl, AMarpamm, rpadukoB. 3aroaHEeHHe
Ta0JIUIl, YTEHHWE W TOCTPOEHHUE AuarpamMm (CTOJOMKOBBIX (CTONIOYATHIX) U
KpyroBeIx). UTeHne rpaukoB peanbHbIX Iporecco. M3Bneuenne nudopmammu us3
JUarpaMM U TaOJIMILL, CIIOIb30BAaHNUE U MHTEPIPETALNS TAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeaHee apudmeTndeckoe, MeauaHa, pa3Max,
HauOOJbIIIeE M HAaUMEHbIIEE 3HAUYCHHUs HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrydaifHbIil 3KCIIEpUMEHT (OMBIT) M ciydaliHoe coObiTHe. BeposaTHOCTh U
yacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmecTBe. MoHeTa U UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucno pédep U cymmapHas
creneHb BepunH. IIpencraBnenue o cBsizHocTu rpada. Llenn n umknsl. Ilytu B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoupto rpagos.

8 KUIACC

[TpencraBieHue JaHHBIX B BUE TaOJIUL, TUarpamm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepanuu  Hax
MHO’KECTBaMU: O00bEIUHEHHE, IepeceueHue, aomnonHeHue. CpoiicTBa omnepauui
HaJl MHOXXECTBAMHU: NEPEMECTUTENIBHOE, COYETATEIbHOE, paCIpPEACIUTEIbHOE,
BKJIOUEeHMs. Mcrnonb30BaHHE TpapUUecKOro MpEACTaBICHUS MHOXECTB A
OMMCAaHUS PEATbHBIX MPOLIECCOB U ABJICHUM, TPU PELLICHUH 3a]1a4.

M3mepenne paccenBaHUs AaHHBIX. JlUCHEpCHsl M CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CiydyaliHble COOBITHS.
BepositHocT  coObiTuii.  OnbBITBI € PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusiMu. CiyuaiiHbiil BEIOOp. CBSI3b MEXKIY MaOBEPOATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIC, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa JE€pEBBEB: EIUHCTBEHHOCTh IIYTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXAY UYMCIOM BepuiMH U yucioMm pédep. Ilpasuiio
yMHOkeHUs. Perienue 3a1ad ¢ moMoIisko rpados.

[IpotuBomnosnoxkueie coObiTud. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne coObiTuil. HecoBmecTHbie  coObiTus. Dopmyna  CIOXKEHHS
BEPOATHOCTEW. YCIIOBHAas BepOATHOCTH. [IpaBuno ymHoxeHus. HesaBucumble
cobpiTusa. IlpencraBineHue skcnepuMeHTa B BUAE JAepeBa. PemieHue 3amau Ha



HaXO0XJICHUE BEPOSATHOCTEM C TMOMOINBIO JEpeBa CIy4alHOIro 3SKCIIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHIAE TaOnMI, JuarpammM, rpadukos,
MHTEpIIpETalns JaHHBIX. YTEHNE U TOCTPOEHUE Talull, AUarpaMM, rpaduKoB 1Mo
peaIbHbIM JJAHHBIM.

[lepectanoBku u (axtopuan. CodyeTaHus U YUCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemienue 3aau ¢ UCMOJIb30BaHHEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnertanne. Ycenex n Heyaada. Cepusi MCHBITAHMM 1O IEPBOTO ycIexa.
Cepuss wucnbiTanuii bepHymm. BepostHocTH cOOBITUH B CEpPUM HUCHBITAHHM
bepnymmn.

CiyyaiiHasi BEJMYMHA W PACIpPEICIICHUE BEPOATHOCTEW. MareMaTudeckoe
oXkuJaHue W gucnepcus. Ilpumepsl MaTeMaTHYECKOTrO  OXHAAHMS — Kak
TEOPETUYECKOTO0 CPEJHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTndeckoe OKHJAaHHWE U
JIUCIIEpCUsT CIyYallHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAaHUU
bepnymm».

[TonsiTue o0 3akoHe OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Posb 1 3HaUeHKe 3aKOHA OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTD N CTATHUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIbTATDI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS NPOrpPaMMbl  y4eOHOTO Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIIMTAHHE:

MPOSIBJIECHUEM HHTEpPEca K IMPOLNUIOMY UM  HACTOSIMIEMY POCCHHCKOU
MAaT€MaTHKH, [IEHHOCTHbIM  OTHOIIEHHEM K  JIOCTHKECHUSIM  POCCHUMCKHUX
MAaTEMATUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITHUX
JOCTIKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) TpaskIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHCHUIO 00S3aHHOCTEH T'paKJIaHWHA M PEATH3alUA €T0
npaB, TMPEJACTABICHHEM O MAaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHUM, MPOIEAYp T'PaKIAaHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJACHUIO ITUYECKUX MPOOJIEM, CBSI3aHHBIX



C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSATENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIMTAHKE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HANpPABICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTH4YECKOIro
oOpa3oBaHMs Ha MPOTSKEHUHM BCEU KU3HU MJS YCHEIIHON Mpo¢eCcCHOHATbHON
NEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
IOCTPOEHUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKNX OOBEKTOB, 3aJad, PEUICHUH, PACCYXKIEHUN, YMEHHIO BHJIETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OpUEHTalUMel B JIEATEIIbBHOCTH HA COBPEMEHHYKO CHCTEMY Hay4YHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHUYECKOM HAyKh Kak cdepbl YeIoBe4YeCcKOu
NEATEIBbHOCTH, JTANOB €€ pa3BUTUSA W 3HAYMMOCTHU Ul Pa3BUTUSA LMBHIIM3ALNM,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKW U MAaTEMAaTHYECKOW KYJIBTYPOW KaK CpeICTBOM
MO3HAHUS MHpaA, OBJIAJCHUEM MPOCTEHIIMMHU HaBbIKAMU HCCIEAOBATEIbCKOM
JeSITeNIbHOCTH;

6) ¢uznyeckoe BocmUTaHHE, (POPMHPOBAHUE KYJILTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1aroNOJyYHUs:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTUYECKUE 3HAHHUA B HMHTEpPECaX CBOETO
30pOBbsl, BEACHMS  37A0pOBOro  oOpa3a JKM3HM  (3J0pOBOE  IHUTAHHUE,
COQIAaHCUPOBAHHBIM pEXUM 3aHATHH W OTAbIXa, peryispHas (Qunveckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedieKkcuu, NPU3HAHUEM CBOETO
IpaBa Ha OIKOKY M TaKOr'o e MpaBa JAPyroro 4yeiaoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHUE:

OpUEHTalMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUJIS pELIeHUs 3a1a4
B 00JIACTU COXPAHHOCTH OKpY>XKalolIeil cpebl, MJIAHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUN JII OKpYXKArOUIeH cpelbl, OCO3HAHWEM
rJ1I00aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IMyTel X peleHus;

8) aganTanusi K M3MEHSIOIHUMCSI YCJIOBHSIM CONMAIbHONH W MPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€PE3 MNPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYWUTHCS Yy APYIHX JIOJEH, NpHOOpeTaTb B COBMECTHOM JE€ATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHLIMH U3 OIbITA APYTHX;



HEOOXOJMMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
GopMynupoBaTh UaeH, MOHATHUS, THUIIOTE3bl 00 00BEKTaX U SIBICHUIX, B TOM YHCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUUA W
KOMITIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYaIlUlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI3OB, TPEOYIOMUN KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIIeHUsT W ACUCTBHs, (OPMYyIHPOBATh U OICHUBATh PHUCKU U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTejibHBIE YHUBEpPCAJIbHbIC yqeﬁnble I[CﬁCTBPISI

Bba3oBble Jlornyeckue AeiicTBUA:

e BBIBIITH M XapaKTE€PU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATUYECKUX
OOBEKTOB, MOHATHHA, OTHOIIEHHH MEXIy MOHATUAMH, (POPMYIUPOBATH
ONpeneneHusl  MOHSTHM, YCTAaHAaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJacCU(PHUKALMU, OCHOBAaHUS HJs OO0OOILEHUS M CpPaBHEHUS, KPUTEPUU
IPOBOJMMOTIO aHAJIN3A;

e BOCIPUHUMATH, (OPMYJIMPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAMUTENIbHBIE M OTpULATEIbHbIE, €AMHUYHbIC, YaCTHbIE U OOLIME,
YCIIOBHBIE;

e BBIBIITh  MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (aKkTaxX, [aHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX,
npeajiaraTh KPUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

e paszbupaTh JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (MPAMBIC U OT
IPOTHUBHOIO), TPOBOJUTH CaMOCTOSATEIBHO HECIIOXKHBIE JOKA3aTeIbCTBA
MaTEeMaTUYeCKUX (DaKTOB, BBICTPAUBATH APTYMEHTAILMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CcHOCOO peleHuss yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapHaHTOB peUIeHMs, BBHIOMpATh HauOoJiee TMOAXOAAIMN C Yy4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBare/ibCKue IeHCTBUSA:

e HCIMOJb30BATh BOIPOCHl KAK HMCCIEI0BATEIBCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH, (UKCHPYIOUIUE TMPOTUBOpEUne, mpodIemy,
CaMOCTOSITENIbHO ~YCTaHABIMBATh HCKOMOE€ U JaHHOE, (POpMHpPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOKO MO3ULIMIO, MHEHHE;



IIPOBOJIUTH IO CaMOCTOSATEJIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSTENbHO (OpMYIHPOBaTh 000OIIEHHSI U BBIBOJBI MO pe3yJibTaTaM
POBEIEHHOTO HAOJIIOICHUSI, UCCIEIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IIEHUH;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHUE MPOLECCA, a TAKKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanueit:

BBISIBJISITH HEJJOCTATOYHOCTb M H30BITOYHOCTh HMH(GOpPMAllUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4U;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MIPEICTABICHHUS,

BBIOMpATh (OpMy MpelacTaBieHUs HMHPOPMALMKM W  HUIIOCTPUPOBATH
pellaeMble 3aaud CXeMaMH, JAuarpaMMaMmH, HHOM Trpadukodl U HX
KOMOHHAITUSAMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALMM IO KPUTEPHUSM, MPEMTIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKJICHUSI B COOTBETCTBHH C YCIOBUSIMU
U [ETISIMHA OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX ¥ MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOJIy PEIICHUS
3a/1auyi, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CYXICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYXIaeMOUW TEMHI,
po0JIeMbl, perraeMoi 3a7a4u, BHICKa3bIBaTh WU, HAIICJICHHBIC HA TMOUCK
pEelIeHUs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JHaiora, OOHapy>XKWBaTh pa3Indue U CXOJCTBO TO3UIUH, B
KOppeKTHOH popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEACTABNIATh  PE3yNbTaThl  PEIICHUS 3a/1a4H, IKCIIEPUMEHTA,
MCCJIEIOBAHMS, TPOCKTA, CAMOCTOSTEIILHO BHIOUPATh (DOpMAT BBHICTYIUICHUS
¢ yu€ToM 3aj1a4 MPE3CHTAINH U OCOOCHHOCTEH ay/IUTOPHH;

MOHUMATh M UCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIyAIbHON
paboTHI MPHU pelIeHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pPabOThl, pacmpenensTh BHUIbI pPabOT, JOTOBAPUBATHCA,
0o0CyXIaTh MPOIECC U pe3yJabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKHIX
JIIOIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BBHITIOIHATH CBOIO YaCTh PaOOTHI



U KOOPJWHHUPOBATH CBOU JCHCTBUSI C JPYTMMHU 4YJIE€HAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEro0 BKJAJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PerynsiTuBHbBIE YHHUBepCcaJbHble y4eOHbIE 1eiicTBUS

Camoopranuzamnus:

e CaMOCTOSITEIBHO COCTAaBJIATH IUIaH, aITOPUTM pEUICHUs 3aJaud (WA €ro
9acTh), BBIOMpATh CHOCOO pEImICHUS ¢ YYETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI pElIeHUH ¢ y4ETOM HOBOM MHGOpPMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAIbHbBIA HHTEJJICKT:

e BJAAETh CIIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTra
pelIeHrst MaTeMaTU4eCKOM 3a/1auu;

e TMPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPU PEIICHUU 33/1a4H,
BHOCHUTh KOPPEKTHBBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaiJICHHBIX OIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH IMOCTABICHHOMN LENH U
YCIIOBUSAM, OOBSICHATH MPUYUHBI JOCTHXKCHUSI WA HETOCTIDKCHHS IIEJIH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce OOydyaromMiics TOTYYUT CICAYIONINE
IpPEAMETHBIE PE3YJIbTATHI:

Uutath wuHOpMaIMIiO, TPEACTABICHHYIO B TalOiuIlax, Ha IUarpammax,
MPEJCTaBIATh JaHHbIE B BHJE TaOJMI, CTPOUTh JUAarpaMMbl (CTOJOUKOBBIC
(cTonbuatkie) U KPYroBbI€) IO MAaCCHUBaM 3HAYEHUH.

OnucelBaTh ¥ UHTEPOPETUPOBATh  pEAIbHBbIE  YUCIOBBIE  JIaHHBIE,
MIPEICTABJIICHHBIC B TAOJIMIIAX, HA AMArpaMMax, rpadukax.

Hcnonb30BaTh i1 ONMCAaHUSA JAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKH:
cpenHee apudMeTHYECKOe, MeIWaHa, HaumOOoJblIee M HaWMEHbIlEEe 3HAYCHUS,
pa3Max.

NmeTp mpencraBieHHEe O CIy4YaHOM W3MEHYHMBOCTH Ha IIPUMEpax LEH,
(bu3HUecKNX BETUYWH, aHTPOTIOMETPUYECKUX JTAHHBIX, UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHuy oOyueHuss B 8 kJiacce o0OydarOUuics TMOJYYUT CIEAYIOIIUE
IPEAMETHBIE PE3YNIbTATHI:



W3Bnekats u mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, TMPEICTABICHHYIO B BHJE
TabIuL, AUarpaMM, rpauKoB, IPEICTaBISATh JaHHBIE B BHUJIE TaOJIUL, AHArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C IOMOINBIO CTATUCTUYECKUX ITOKA3aTeNIeh: CPEIHUX
3HaYEHUI U Mep paccerBaHus (pa3Max, JTUCIEPCUsl U CTaHIaPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUM M Y4aCTOTHI COOBITHIA, B TOM YHCIIE
0 pe3ysibTaTaM U3MEPEHUM 1 HAOJIIOACHUH.

HaxoauTs BEpOATHOCTH CIIyd4alHBIX COOBITUH B OMBITaX, 3Hasi BEPOSITHOCTH
AJIEMEHTApHbIX COOBITHI, B TOM 4YHCI€ B OIBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

Hcnonb3oBaTh rpauyeckue MOJEIH: JEPEBO CIy4alHOTO 3KCIEPUMEHTA,
qyarpamMMbl DWepa, YMCciaoBas mpsmast.

OnepupoBarh MOHATHUAMM: MHOXKECTBO, IIOJMHOXECTBO,  BBINOJHATH
omepaluy HaJ MHOXECTBAaMH: OObEIMHEHHUE, I[EepPEcCeUeHue, JOIMOIHEHHUE,
MIEPEYUCIIATD AJIEMEHTBI MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MPEACTABICHHE MHOMXECTB W CBA3EH MEXIy
HHAMM JUUI ONMCAHUS IIPOLIECCOB U SIBJICHUM, B TOM YMCIIE NPU PEIICHUM 3a1a4 U3
APYTUX Y4eOHBIX IPEIMETOB U KYPCOB.

K koHmy oOydyenus B 9 kiacce oOyyaroUIuiicsi MOJMYYUT CIEAYIOLIUE
[IPEAMETHBIE PE3YJIbTATHI:

W3pnekatb W mpeoOpazoBbIBaTh HMH(OpPMALMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHUJAE TaOJML, AUarpamm, rpaukoB, MpPEICTaBISAThH
JaHHBIEC B BUJE TaOJIMI], TUarpamMmm, rpa)ukoB.

Pemarp 3agauum opraHu30BaHHBIM NEpeOOPOM BapUAHTOB, a TAKXKE C
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XapPaKTEPUCTUKU Ul MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHUSL.

HaxonuTh 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

HaxoauTbs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITax, B TOM
YlClie B OMbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPHSIX
VICTIBITAHUH 10 IIEPBOI0 yCIIeXa, B CEPUAX UCIBITAaHUNU bepHyIuu.

HNmeTp nmnpencraBiieHME O CIAy4alHOW BEJIMYMHE U O pPaCHpPEACICHUU
BEPOSTHOCTEM.

HNmeTs mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
IPUPO/JIEC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecrBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (nucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [IOK
1 HpercTanieHie AaRHbX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorteka [IOK
2 1 1
OmHcaTeLHAs CTATHCTHI 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Cotyainas H3MEHHBOCTE 6 ! ! https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa CIIy4aliHOTr O 4 1 bubnnorexa [HOK
COOBITHUS https://m.edsoo.ru/7f415fdc
. bubnuoteka [IOK
1
6 O0001Ienne, cucTeMaTH3aIis 3HAHUI 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM nugpoBbIie
Ne n/n P Konrpoanueie | Ilpakruyeckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosroperne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas cTaTHCTHKA. PaccenBanue 4 1 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417tbh2
bubmuorexa [JOK
3 Mnoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB Cc1y4aifHOTO COOBITHS 6 1 httos://m.edsoo.ru/7fA17fb2
bu6mmorteka [IOK
B 4 1
> BE/ICHHE B TEOPHIO Pagon https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Crryaaiiusie cobprmis 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O0001Ienne, cUCTEMaTH3aI|s 3HAHUH 4 1 httos://m.edsoo.ru/7417fh2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB H TeEM nudpoBwIe
Ne n/n P Konrpoanueie | Ilpakruyeckue (mupp )
NMPOrpaMMbl Bceero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 TosTopenne kypca 8 Kacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DJIeMEHTHI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 ['eomeTpuyeckas BEpOATHOCTb 4 1 httos://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Henprranms bepry s 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
S Crysainas senuusa 6 1 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
1 1
6 Obobmenme, KoHTpo, 0 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Marematuka. BeposTHOCTB U cTatucTuKa: 7-9-¢ Ki1acchl: 0a30BbIl YPOBCHD:
y4eOHMK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit 1U.P., Smenko 1.B.; mox pen.

SAmenxo U.B., Akunoneproe obmectBo «M3natensctBo «IIpocBemnieHue»



