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INOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1MPPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHHUS MPAKTUYECKUX MPHIIOKEHHH, Tak
U UX posid B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIoMy 4esioBeky. Bo3pacraer uncio
npodeccuii, Mpu OBIIAJIEHUHA KOTOPBIMU TpeOyeTcsi xopoias 0a30Basi MOJITrOTOBKA
B 00JacTM BEPOATHOCTH U CTAaTUCTHKH, Takas [OATOTOBKAa Ba)KHA IS
POJOJIKEHUST 00pa30BaHUS U JIJISl YCTICITHON TPO(eCCHOHATBbHOM Kaphephl.

Kaxxp1il 4enoBek NOCTOSSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A JI7I1 000OCHOBAHHOTO MIPUHSTHUS PELIEHUS B YCIOBUSX HEJOCTATKa
Wi U30bITKa HHGOPMAIIMK HEOOXOMMO B TOM YHCJIE XOPOIIO C(POPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO mMO3TOMY OCTpPO BCTajlla HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOy4aromuxcs GyHKIHOHATBHYIO TPAMOTHOCTD, BKITIOYAIOIIYIO B ce0sl B KaUeCTBe
HEOTHEMJIEMOM  COCTaBISIOIICH  yMEHHWE BOCHPUHMMATh M KPUTHYECKH
aHANIM3UPOBATh MH(POPMAIINIO, IPEACTABICHHYIO B Pa3IMYHBIX opMax, MOHUMATh
BEPOATHOCTHBIM XapakTep MHOTMX pealibHbIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJUTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHaIu3a
NpE/ICTaBlICHUs] JAHHBIX U3 Pa3IUYHbIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIIaeT oOydyarmuxcss K OOIIeCTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHu3alnuu mnepebopa U mojacuéra yducia
BapMaHTOB, B TOM YHCJI€ B IPUKJIAJHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3naét MareMaTuueckuii pyHaaMenT 11t GOpMHUPOBAHUS KOMIIETEHIIUH B
ob0nactu MHGOpMATUKH U HUGPPOBBIX TeXHOJOTHH. [Ipy M3yueHUU CTATHUCTHKU U
BEPOATHOCTU OOOTAIAIOTCS TPEACTaBICHUS OOY4YaIOIIHUXCA O COBPEMEHHOM
KapTUHE MHUpa U METOAaxX €ro HccieqoBaHus, (GOpMHUpPYETCS MOHUMAaHHUE POIH
CTaTHUCTHKHU KaK UCTOYHHKA COIMATBHO 3HAUYMMON MH(POPMAIIMH U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C JaHHBIMU HEISIMU B CTPYKTYpe MpPOTrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHUKAa» OCHOBHOTO OOIIEro 0O0pa30BaHMs BBIJIEICHBI
CIIeIyIOINE Cco/epkKaTelbHO-MeToanueckue JuHum: «lIpencraBienve NaHHBIX U
omnucareNnbHas CTaTUCTUKA», «BepoATHOCTH», «IIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nunun «lIpencraBneHue NaHHBIX U OMUCATEIbHAS CTATUCTUKA
CIIY’)KUT OCHOBOM uisi (hOpMHUpPOBAHUSI HABBIKOB palbOTHl ¢ HWH(OpMaiuen: oT
YTeHHs] W WHTEpHpeTanuyd HHPOpMAINKU, TPEJCTaBICHHOM B TaOiauIax, Ha
auarpaMMmax W rpadukax, A0 cOopa, NpPEICTaBIEHUS W aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTePUCTUK CPEIHUX U pPacCeHBaHUS.
PaGotast ¢ nmaHHbIMHU, OOydaromuecss y4aTcsi CUHTBIBATh U WHTEPIPETHPOBATH



JaHHBIE, BBIJIBUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIINE THIIOTE3HI,
pa3MBIIUIATh HaJ (DaKTOpaMu, BBI3BIBAIOIIMMU HN3MEHUYMBOCTH, U OLIEHHBATh HX
BJIIMSTHUE HAa paccMaTpUBaeMble BETUYMHBI U MPOIIECCHI.

NHTyuTHBHOE TpEACTaBICHUE O CIy4YailHOW HM3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTE M TEHJEHIMA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JIJIst
U3Y4YCHHs] TEOpUHM BeposATHOCTEH. bomploe 3HaueHWE HMMEIOT MPaAKTHUYECKHe
3aJlaHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMHU MOJIEIISIMHU.

[loHsiTHEe BEpPOSITHOCTH BBOJAMUTCA KaK Mepa MPaBIONOI00MS CIy4aitHOTO
coObiTus. [lpm wu3ydyeHnn ydeOHOTO Kypca OOydYaroIIMecss 3HAKOMSTCA C
OPOCTEHIIMMU ~ METOJIaMH  BBIYMCJICHUST  BEPOSITHOCTEW B CIIy4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOXHBIMU AJIIEeMEHTAPHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMH, TO3BOJISIIOIIMMHU CTAaBUTh U peliaTh 00Jee CIOKHBIE
3amayn. B yueOHBIN Kypc BXOAST HayajldbHble MPEICTABICHUS O CIIy4ailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOMIMXCA C
MHOKE€CTBAMH W OCHOBHBIMH OTIEPALMSIMU HAJlT MHOXXECTBAMHU, PACCMaTPUBAIOTCS
npUMepbl TPUMEHEHUS JUIsl PEIlleHUs 3a7ad, a TaKKe HCIOJIb30BaHUSI B JPYTHUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 9 knaccax u3ydaercs yueOHBIH Kypc «BeposiTHOCTH M cTaTHCTHKa», B
KOTOpBIM  BXOoAsST pasnensl: «lIpeacTaBieHue [MaHHBIX U ONHCATeNbHAS
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOWHATOpuUkn», «BBeneHue B
Teopuro rpadoBy.

Ha u3ydenne yuyeOHOTO Kypca «BepoaTHOCTh M CTATUCTUKA» OTBOJUTCS B 9
kiacce — 51 ygac (1,5 gaca B Heieno).



COJEPXAHME OBYYEHUA
9 KUIIACC

[IpencraBiienne NaHHBIX B BUAE TaOIuUI, Auarpamm, rpadukoB. 3amoiHEeHHEe
TaOJUIl, YTEHHE U TOCTPOEHHUE JuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBeiX). UTeHue rpadukoB peanbHbIX MporieccoB. M3Bieuenne nupopmanuu us3
JauarpaMM U TaOJIMII, UCTIONB30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpeAHee apudmeTnueckoe, MeauaHa, pa3Mmax,
HauOoJbIllee M HaWMEHbIlIee 3HAYEHUs Habopa YHCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYHUBOCTH.

Cry4aitHeIi SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTh H
yacTtoTa. Poib MamoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MIPUPOIE
U B oOmiecTBe. MoHeTa u UrpajibHas KOCTb B TEOPHH BEPOSATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmdHbl. Yucino pédep W cymmapHas
creneHb BepmuH. [IpencraBnenue o ceszHoctu rpada. Llenu u nwmkinsl. [yt B
rpadax. O6xon rpada (visiepoB myTh). [IpencraBieHue 06 OpHEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momMouiso rpados.

[IpencraBienue NaHHBIX B BUIE TaOIHII, 1UarpamMm, TpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, TOJMHOXkecTBo. Ormepanuu Haj
MHOKECTBaMH: OObeIMHEHUEe, TepeceueHue, nonoiHeHue. CBoiCTBa omeparuii
HaJ MHOXKECTBAMH: IE€PEMECTUTEIBHOE, COYETATEeNbHOE, PAaCIpeeIUTEIbHOE,
BKJItOoueHus. Mcrnonbp3oBanue Tpaduueckoro TMpeACTaBICHUs MHOXKECTB IS
OTMCAaHMsI PeaTbHBIX MPOILIECCOB U ABJICHUM, PU PEIICHUH 3a/1a4.

W3mepenue paccemBaHMs JaHHBIX. J(Ucmiepcusi U CTaHIAPTHOE OTKIOHEHHE
YHCJIOBBIX HAa0OpOB. /lnarpamMma paccerBaHusl.

DnemMeHTapHble COOBITHS  cliydaiiHoro omnbita. ChydaliHble COOBITHSL.
BepositHoct  coObiTHil. ONBITBI €¢  PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU
coObITusiMU. CoryuyaiiHbiii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMHU M MPAKTHUYECKH
JOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBaHHE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U yucioM pédep. IIpaBuio
yMHOKeHus. Pemenne 3aad ¢ momoibto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHUE W
nepeceuenue coObiTuii. HecoBmectHble  coObiTus. Dopmyna  croxeHHs
BEpOATHOCTEH. YCIIOBHas BeposTHOCTh. llpaBmiio ymHoxenus. HeszaBucumsbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BuIe jAepeBa. Pemienue 3amau Ha
HaX0XJCHUE BEPOATHOCTEH C TIOMOUIBIO JIepeBa CIy4yalHOTO HSKCIIEPUMEHTA,
nuarpamm Jitepa.



[IpencraBienne JOaHHBIX B BUAe TaOMUI, AuarpamM, TIpaduKos,
UHTepIpeTanus JaHHbIX. UTeHne u mocTpoeHue Tabiulil, Auarpamm, rpadukoB 1Mo
peaIbHbIM JaHHBIM.

[lepecranoBku u ¢daxktopuan. CoueTaHus U YUCIO cOUYETaHUN. TpeyrolbHUK
[ackans. Pemenue 3aay ¢ MCMOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposTHOCTh. CiydailHbIA BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnbitanne. Ycnex m Heyaawa. Cepusi HCIBITAHUM 110 MEPBOTO ycHeXxa.
Cepust ucnbiTanuii bepHymn. BeposaTHOCTH COOBITHMH B CepUU  HCIBITAaHUN
bepnymnu.

CnyvailHas BeIWYMHA W paclpelelieHHe BeposATHOCTeW. MaremaTuueckoe
oxkumanue u gucnepcus. llpuMepbl  MaTeMaTHYECKOTO  OXKHMIAHUS — Kak
TEOPETUYECKOTO0 CPEJHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaThyecKoe OXWJIaHHE U
IUCIIEpCUs CIy4YalHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEpPUU HCIBITAHUN
bepuynnny.

[lonsiTue o 3akoHe OonbiIKMX yucend. M3MepeHnne BepoOsSTHOCTEH C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS MPOrpaMmbl y4eOHOro Kypca
«BeposTHOCTh U CTATHUCTHKA» XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHUCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHYeCKOW IIKOJbI, K MCIOIb30BAHUIO ATUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0s3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMpEACTaBICHUEM O MAaTeMAaTHMYECKUX OCHOBaxX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTtBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE€ B PEIIEHWU TMPAKTHUYECKUX 3a/ad
MaTEMaTUYECKON HampaBlIeHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTHYeCKOTO
o0Opa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00OPA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K 3MOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHHH, PACCyKIECHUU, YMEHHUIO BHUJEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT' O IO3HAHMSA:

OpUEHTalMe B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeI0BeHYeCKOi
JEeSTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH IJIs Pa3BUTHUS LIMBUIM3ALIUU,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH M MAaTEMaTUYECKON KYJIbTYpOH Kak CpeJICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEebHOCTH;



6) ¢uzuyeckoe BocnUTaHHMe, (GOPMHPOBAHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArONMOJy HS:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS,  BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0POBOE  MHUTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHW W OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIieKCuH, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHHUE MAaTeMaTUYCCKUX 3HAHUU IS pEeIIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOMIeW Cpenpl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TIOCIEICTBHN ISl OKPYXKAlOIIeH Cpeabl, OCO3HAHHEM
1I00aJBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH UX pelieHus,;

8) apanTanmusi K M3MEHSIIONIUMCSH YCJIOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS y JPYTUX JIIOJICH, MPUOOpPETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(PUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYK  CHUTyaIllMl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYJIUPOBATH U OICHUBATh PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruyeckue JelicTBUA:

e BBUBJISTH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHUYECKHX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY TOHIATUSAMH, (OPMYIUPOBATH
ONpeAeseHUs]  TMOHSITUW, yCTAaHABJIWBATh  CYIIECTBEHHBIH  MIPU3HAK
KJaccu(pUKaIlui, OCHOBAHUSA JUIsi OOOOINCHUS W CpPaBHEHUsS, KPUTEPUHU
MPOBOAUMOIO aHAJIN3a;

e BOCHpHHUMATH, (OpMyIUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpPHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oO0IIue,
YCJIOBHBIE;



BBISIBIIAIT ~ MaTeMaTHYeCKWEe  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npoTuBopeurss B (akTaxX, OaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX,
npejyIaraTh KpUTEPHUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTHBOPEUNIA;
JeNlaTh BBIBOJBI C WCIIONH30BAHHEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX |
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh JOKA3aTeIhCTBA MATEMATHUECKUX YTBEPXKIACHHUH (TPSIMBIE U OT
MPOTHBHOIO), TPOBOJIUTH CAMOCTOSATEIHHO HECIIOKHBIE OKa3aTelbCTBA
MaTeMaTU4ecKuX (AaKTOB, BBICTpAaWBaTh AapryMEHTAIUIO, TPUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUs, BHIOMpPATh HaWOoJee MOAXOIANINN C yIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HMCCJIEI0BATENbCKUI MHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOIPOCH, (UKCUPYIOUIME MPOTUBOpEUHe, MpodIemMy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh KMCKOMOE M JlaHHOE, (POPMUPOBATH
TUNOTE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO0, MHEHHE;

OPOBOAUTH 10 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTUYECKOTO O0BEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOI;
CaMOCTOATENIHHO (POpPMYIHPOBaTh 000OIEHHS W BBIBOJIBI 10 pe3yjbTaTaM
NPOBENEHHOTO HAOJIO/IEHUs, HUCCIIEIOBaHMs, OIIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoIlecca, a TaKXKe BBIIBUIaTh
IPEIIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBICHUS;

BbIOMpaTh (opMy TMpeACTaBICHUS WHPOpPMAUM UM HUTFOCTPHPOBATH
perraeMble 3aJayd  CXeMaMH, JWarpaMMaMHd, HWHOH TrpaduKod | UX
KOMOMHAIIASIMU,

OIICHMBAaTh HAASKHOCTh HH(OpPMAIMK IO KPUTEPHUAM, IPEII0KCHHBIM
YUHTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKaTHBHBIE YHMBepPcaibHbIe YUyeOHble 1eiCTBUA:

BOCIIPUHUMATL H (1)OpMy.HI/IpOBaTI> CY:KACHUA B COOTBECTCTBUU C YCIIOBUSAMU
" ICJIsIMH O6III€HI/I}I, SICHO, TOYHO, T'PAMOTHO BbIpakKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS 1O XOJy pelIeHUs
3aJ1auyu, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ybTaT;

B XOJ€ OOCYXKJ€HHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJIeMbl, pelIaeMoi 3a7a4u, BbICKA3bIBaTh M/IEH, HAIICJICHHbIE HA MOUCK
pEIIeHHs, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh Pa3jM4M€ U CXOJICTBO MO3ULIUN, B
KOppeKTHOU hopme GhopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NOPENICTABISATh  PE3yJIbTAThI pelIeHHs 3aJlayi, IKCIIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA, CAMOCTOSITEILHO BIOMpATh OopMaT BHICTYIUICHUS
¢ y4€TOM 3ajiayu NMPE3eHTALUU U OCOOCHHOCTEH ayIUTOpUH;

NOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIUBUyaIbHON
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1I€JIb COBMECTHOM JI€ITeNbHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, paclpeAeniarb BUIbl pPabOT, JOTrOBapUBAThCS,
o0CyXJlaTh MPOIECC U pe3yibTaT paboThl, 0000IIATh MHEHHS] HECKOJIbKHUX
JIIOeH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHHS, O0OMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOW JEHUCTBUS C JPYTUMHU YICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHS.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

CaMOCTOSATETILHO COCTABJIATH IJIaH, aIrOPUTM pEIIeHUs 3a7adyul (WM €ro
4acTh), BBIOMPATh CHOCOO pelieHUs ¢ YYETOM HMEIOIIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBAaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

BJIAJIETh CIIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJISI TIpoLiecca U pe3yibTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;

NPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTD MPU PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTENH;

OILICHMBATh COOTBETCTBUE PE3YNIbTaTa JEATEIbHOCTH IMMOCTABICHHOM II€JIU U
YCIIOBUSM, OOBSCHATHh MPUYUHBI JOCTHKCHHS WIM HEIOCTH)KCHUS e,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.



NNPEJMETHBIE PE3YJIbTATbBI

K xoHmy oOyuenus B 9 kJjacce oOyJaromMiCs TMOJIYYUT CICAYIOIIHE
IpEIMETHBIE PE3YIIbTATHI:

Yutate wuHbOpMALUIO, TPEACTABICHHYIO B Ta0JWIlaX, Ha JIUarpaMmax,
OpEACTaBIATh JaHHBIE B BHUJE TaOJHWI, CTPOUTHh JUArpamMMbl (CTOJOMKOBBHIE
(cTonmbyaThie) U KPYroBbI€) IO MAaCCHBaM 3HAUYCHHM.

OnuceiBaTh ¥ UHTEPHPETUPOBATH  pEANIbHbIE  YHCJIOBBIE  JAHHBIC,
peCTaBICHHbIE B Ta0IUIIAX, HA JUArpaMMax, rpadukax.

Hcnonb3oBaTh AJis1 ONKUCAHUS JAHHBIX CTAaTUCTUYECKHUE XapaKTEPUCTUKH:
cpenHee apudMeTHUecKoe, MeauaHa, HauOoJIblliee W HaWMEHBIee 3HAYCHUS,
pazMmax.

NmeTs mpeacraBieHHEe O CiIydyallHOM W3MEHUMBOCTH Ha TIpUMEpax IIEH,
(U3NYECKUX BEJIIMYMUH, aHTPOMOMETPUUYECKUX TAaHHBIX, UMETh IPEACTaBICHHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

N3Bnekars W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, TPEACTABICHHYIO B BHJIC
TabauI, quarpamm, rpaduKoB, IPEACTABIATh JTaHHBIC B BHUJIE TAOJIUII, THATPaMM,
rpaduKoB.

OnuceiBaTh JAHHBIE C TMOMOIIBIO CTATUCTUYECKUX IOKa3aTeIeh: CpPeHUX
3HA4YCHUH U Mep paccenBaHus (pa3Max, TUCIIEPCUs U CTaHAAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHI YHMCIOBBIX 3HAYECHHUHM M YaCTOTHI COOBITHHM, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPEHU U HaOJI0ICHUH.

HaxonuTh BEpOSITHOCTH CIyYallHBIX COOBITHI B OMBITaX, 3Has BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUHA, B TOM UYHCIE€ B OMNBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcrnons3oBaTh rpaduueckue MOJCIH: JASPEBO CIYYaWHOTO SKCIEPHUMEHTA,
IyarpaMmsbl Diliiepa, 4uciaoBas npsimas.

OnepupoBaTh MNOHSATHSIMH: MHOXECTBO, IOJAMHOXECTBO,  BBIMOJIHSITH
omeparyd HaJ MHOXXECTBAaMHU: OOBEIUHEHHUE, IIepeceueHue, JOIMOIHEHNE,
NEPEUUCIIATH FJIEMEHTHI MHOXECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnons3oBaTh Tpaduyeckoe MNpeaCcTaBICHUE MHOXECTB M CBSI3EH MEXITy
HUMM JJ1s1 ONIMCAHUS MPOLIECCOB U SIBIICHWH, B TOM YMCJIE TIPU PEUICHUM 3a/1a4 U3
JIPYTUX yU4eOHBIX MPEIMETOB U KYPCOB.

N3Bnexkatr W mnpeoOpa3oBbIBaTh HWHMOpPMAIMIO, TMPEJICTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUAEC TaOmuIl, auarpamm, TrpadukoB, MpeACTaBISATH
JTaHHBIE B BHJIE TaOJIUII, TUarpaMM, rpaduKoB.

Pemate 3amaud OpraHM3OBaHHBIM IEpeOOPOM BapUAHTOB, a TaKkKe C
UCITOJIb30BaHMEM KOMOMHATOPHBIX MIPABUI U METOJIOB.

Hcnonb3oBaTh OMuUCATENIbHBIE XAPAKTEPUCTUKHU [IJII MACCHUBOB UHCIIOBBIX
JAHHBIX, B TOM YMCJIE€ CPEHUE 3HAUCHUSI U MEPBI paCCEUBAHUS.



HaxoauTe 4acTOThl 3HAYEHUI M 4aCTOTHI COOBITHS, B TOM YHUCIE TMOJIb3YACh
pe3ysibTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOTIOACHU.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yuclie B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUAX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCIBITaHUU bepHyu.

NMers mnpencraBiaeHue o CIy4yalHOM BEIMYMHE W O PaCHpPEeSICHUU
BEPOSITHOCTEMN.

Nmers mnpencraBieHue O 3aKOHE OOJBIIMX YHCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B
PUPOJIE U OOIIECTRE.

B pamxax monyns «IllkonpHBIN ypok» paboueit mporpammbl Bocriutanuss MKOY
OOIII c. FOpbeBo peanu3anys BOCOIUTATEIBHOIO NOTEHIIMANA YPOKA MPEATIONAraeT
clenyollee:

" Opra"u3aluio padoThl C IETbMH KaK B 0QuIaiiH, TaKk U OHJIAiH (opMaTe;

" YCTAaHOBJICHHE JIOBEPUTENIbHBIX OTHOIICHUN MEXIY YUUTEIIEM U €ro
YUYEHUKaMH, CIIOCOOCTBYIONIUX MO3WTUBHOMY BOCIPHUSATHIO YUALTUMUCS
TpeOOBaHMII M TPOCHO yuuTeNs, NPUBICUEHUIO HX BHUMAHHUS K
oOcyx1aeMoit Ha ypoke nHGOpMaIlK, aKTUBU3AIMN X TTO3HABATEIIbHON
TSI TEBHOCTH;

" TO0YXIEHHE MIKOJbHUKOB COOJIIOATh HA YPOKE OOIIEPUHSATHIE HOPMBbI
NOBE/ICHUs, TpaBWia OOIIEHHS CO CTapIIUMHU, YIUTEISIMHU) U
CBEpPCTHUKAMH (IIKOJbHUKAMM), MPUHIUINBI YYEOHOW IUCHUILTUHBI U
CaMOOpraHMU3allMi, COIYIaCHO YcTaBa IIKOJIbI, [IpaBuiaM BHYTpPEHHErO
pacrnopsiika IIKOJIbI;

" JCHOJb30BaHHE BOCIHUTATENBLHBIX BO3MOKHOCTEH comepx aHusi yueOHOro
npeaMera 4depe3 JEeMOHCTpPAlUI0 JIETIM TPUMEPOB OTBETCTBEHHOTO,
IPaXKJaHCKOTO MOBE/ICHMUS], MIPOSIBIICHHUS YeJIOBEKOIOOUS "
I00pOCEepIEYHOCTH, Yepe3 MOoI00p COOTBETCTBYIOIIUX TEKCTOB s
YTEeHMsI, 3aa4 Il pEIIeHUs], KEHCOB U IUCKYCCH;

" [pUMEHEHHE Ha YpOKEe MHTEPAKTUBHBIX (opM pabOThl ydalIuXcs:
MHTEIJICKTYaJIbHBIX UTpP, BUKTOPHUHBI, TECTHPOBAHUS, 3aHUMATEIbHBIX
YPOKOB U MATUMUHYTOK, YPOKOB-ITYyTEIIECTBUNA, YPOKOB — UCCIIEAOBAHUIH,
KEHCOB, CTUMYJHUPYIOIIMX TMO3HABATEIIbHYI0O MOTHBAIIMIO IIKOJIHHUKOB;
JTUCKYCCUHM, KOTOpBIE AAIOT Y4alllMMCS BO3MOXKHOCTh MPUOOPECTH OMBIT
BEJCHUS] KOHCTPYKTUBHOTO JUajora; rpynrnoBoil paboThl Uiu paboThl B



nmapax, KOTOpble ydYaT  IIKOJbHHUKOB  KOMaHAHOW pabore U
B3aMMOJICHCTBUIO C IPYTUMH JIE€TbMH;

BKJIFOYEHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAIOT MOIIEPKATh
MOTHBAILIMIO JIETeH K TMOJYYCHHIO 3HAHUM, HAIAKWBAHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIGHUH B KJacce, MOMOTalT YCTaHOBICHHIO
no0poxkenareabHoi aTMoc(hepbl BO BpeMsl YpOKa;

opranu3anus medcrsBa MOTUBHPOBAHHBIX M 3PYIHUPOBAHHBIX YYaIIUXCS
HaJ WX HEYCIEBAIOUIMMHU OIHOKIACCHUKAMH, JAOIIEr0 IIKOJIbHUKAM
COILIMAJIHO 3HAYUMBbIN OTBIT COTPYAHHUYECTBA U B3aUMHON TTOMOIIIH;
UHUIMUPOBAHUE U TIOAJIEPKKA HCCIIEIOBATENIbCKON  JIeSITEIbHOCTU
IIKOJIBHUKOB B paMKaXx peajn3alii UMH UHANBUAYAJIbHBIX U TPYIIOBBIX
UCCJIEIOBATENIbCKUX  MPOEKTOB,  TOMOTaeT  MNpPUOOpEeCTH  HaBBIK
CaMOCTOSATETILHOTO PEIICHHUs] TEOPETUUYECKOM MpoOieMbl, OpOpMIICHUS
COOCTBEHHBIX HI€H, HABBIK YBAXUTEIHHOTO OTHOIICHHS K UY>KUM UM,
oQopMJIEHHBIM B paboTax APYTUX HCCIEAOBaTENeH, HABBIK MyOJIMYHOTO
BBICTYIUICHHSI TIEpe]] ayquTOpueH, apryMEHTHPOBAaHUS W OTCTaHBaHUS
CBOE€H TOUKH 3pEHUS;

CO3/1aHHe THOKOW U OTKPBITOM Cpeabl OOY4YeHHs M BOCIHUTAHUS C
MCIIOJIb30BaHUEM Ta)KETOB, OTKPBITHIX 00pa30BaTeNIbHBIX PECYPCOB;
CO3JaHUe yCIOBUW JJisi pa3BUTUS Yy OOy4aloluxcs HAaBBIKOB
COTPYIHMYECTBA, KOMMYHUKAIIMHM, COIIMAJIBHOW  OTBETCTBEHHOCTH,
CIIOCOOHOCTH KPUTUYECKHU MBICIUTh, OTIEPATUBHO U KAYECTBEHHO PEIIaTh
po0JIeMbl; BOCITUTAHUS [IEHHOCTHOTO OTHOIIEHUS K MUPY



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KITIACC
KoimmuecTBo
Jr:{;_)n HauMeHOBAHHE PA3IEIOB H TeM HPOTPAMME 4ACOB l?:Iceyl;Tc]::lmble (uudposbie) 06pasoBaTe/bHbIE
Bcero

1 [IpencraBieHue TaHHBIX bubmmoreka LIOK https://m.edsoo.ru/7f41a302
2 OmmcaTenbHas CTATHCTHKA bubmuoreka I{OK https://m.edsoo.ru/7f41a302
3 CnygaitHast ”3BMEHYMBOCTh 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a302
4 Beenenue B Teopuro rpagos 4 bubmmoreka LIOK https://m.edsoo.ru/7f41a302
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO COOBITHS 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a302
6 OnmcaTenpHas cTaTUCTUKA. PaccenBanme qaHHBIX 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a302
7 MHoxecTBa 4 bubmuorexa [{OK https://lesson.edu.ru/02.4/08
8 BeposiTHOCTB ciyyailHOTO COOBITHS 5 bubmmoreka LIOK https://lesson.edu.ru/02.4/08
9 Beenenue B Teoputo rpaos 3 bubmumoreka LIOK https://lesson.edu.ru/02.4/08
10 Crydaitabie COOBITHS 7 bu6mmoreka LIOK https://lesson.edu.ru/02.4/08
11 DneMeHTHl KOMOMHATOPUKU 3 bu6mmoreka L{OK https://lesson.edu.ru/02.4/09
12 I'eomeTpuueckas BEpOSITHOCTh 1 bu6mmoreka L{OK https://lesson.edu.ru/02.4/09
13 Wcneiranusa beprynn 2 bu6mmoreka L{OK https://lesson.edu.ru/02.4/09
14 CnyyvaiiHasi Belu4MHa 5 bu6mmoreka L{OK https://lesson.edu.ru/02.4/09

O06o01eHne, cucTeMaTh3alus 3SHaHUI 3 bubmuoreka I{OK https://lesson.edu.ru/02.4/07
15 https://lesson.edu.ru/02.4/08

https://lesson.edu.ru/02.4/09

51




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Marematuka. BeposTHOCTh U cTaTUCTUKA: 7 - 9-€ Ki1acChl: 0a30BBIN YPOBEHbD:
yueOHHUK: B 2 yacTsax; 1-oe uznanue, 7-9 knacc/ Boiconkuit .P., Smenko
N.B.; non penakmueit Amenko N.B., Akninoneproe obmectBo «M31aTenbCcTBO

((HpOCBCH_ICHI/IC»

U PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru

https://m.edsoo.ru
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