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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHPE BEPOSATHOCTh U CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTUICCKUX MPUIIOKEHUMN, TaK U
X poJIM B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YelOBeKYy. Bospacraer umcio
npodeccuii, mpu OBJIAIEHUN KOTOPBIMU TpeOyeTcs xoporas 6a30Basi IOJATOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATHCTHUKH, TaKasl MMOATOTOBKA BaXkHa IS ITPOJIOKCHHUS
oOpa3oBaHUs U JUIS YCIICITHOHW MpoheCCHOHAIBHON Kapbephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE MMEIOIIHNXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WM M30bITKa MHPOPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSTHOCTHOE Y CTATUCTHUYECKOE MBIIIUICHHE.

MMeHHO mOo3TOMYy OCTpO BCTajJia HEOOXOAMMOCTh CHOPMHUPOBATH Y
oOyyaromuxcst QyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B C€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBJISIIOIEH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, MIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBI XapaKTE€p MHOTHX pPEAJIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
MIPOU3BOJIUTH MIPOCTEHIITNE BEPOSITHOCTHBIC pACUEThl. 3HAKOMCTBO B Y4€OHOM Kypce
C OCHOBHBIMM TMpUHIMIAMU CcOOpa, aHadu3a W TNPEACTABICHUS JaHHBIX U3
pa3uuHbIX cdep XKU3HU OOIIECTBA M roCylapcTBa NMpUOoOIaeT 00ydaronmxcs K
OOIIIECTBEHHBIM HHTEepecaM. M3ydeHrue oCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKU
OpraHu3aiuu rnepedopa u mojacuéra 4nucjia BApUaHTOB, B TOM YHCIIE€ B MPUKIIAIHBIX
3a/layax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpadoB co31aéT MaTeMaTHUUYECKUU
byHgaMeHT Uit GOpMHUpPOBaHUS KOMIIETEHIIMH B 00JacTd WH(POPMATUKUA U
IU(PPOBBIX TEXHOJIOTHH.

PaGouass mporpamma BHEYpPOUYHOH JESATENHHOCTH TO YYEOHOMY KypCy
"BeposTHOCTS 1 cTaTrcTHKA" 1)1 OOYJArOMIMXCS 8 KJIaCCOB pa3paboTaHa Ha OCHOBE
denepa’abHOr0 TOCYAapCTBEHHOrO 00pa30BATENbHOIO CTAaHIapTa OCHOBHOTO
oOmero o0Opa3oBaHusi € YYETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbSIBISIEMBIX K MAaT€MaTHYeCKOMY OOpPa30BaHMIO, U TPAAUIMA POCCUHCKOTO
oOpa3oBaHMsl, KOTOpbIe 00ECIIEUYNBAIOT OBJAJCHUE KIIOYEBHIMU KOMIIETEHIIUSMH,
COCTABJISIIOUIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHUS M CAMOPA3BUTHS, a
TAaK)K€ LEeJOCTHOCTh OOIIEKYJbTYPHOIO, JMYHOCTHOTO U IO3HABATEJIHHOIO
pa3BuTHs oOywaromuxcsi. B mporpamme yuteHsl uaeu u nojoxkenus Konuenuuu
pa3BUTHUSI MaTeMaTUYecKOro oopasoBanus B Poccuiickoit deaeparuu

[Ipy m3ydyeHHH CTATHUCTHKH U BEPOATHOCTH OOOTallaloTCs MpPEeCTaBICHUS
oOyJaroluxcs O COBPEMEHHOM KapTUHE MHpa U METOJaX €ro HCCIEeA0BaHu,
(dopMupyeTcsi IOHUMAHHUE POJIM CTATUCTUKHU KaK MCTOYHHMKA COLMATIbHO 3HAYUMOM



uHQOpMaIlMM M 3aKJIAJbIBAIOTCA OCHOBBI BEPOSITHOCTHOTO MbIIUICHUS. B
COOTBETCTBUM C JIaHHBIMHU LENSIMU B CTPYKType MNpOrpaMMmbl Y4eOHOro Kypca
«BepoATHOCTh W CTAaTUCTUKA» OCHOBHOTO OOMIEro 0Opa3oBaHUSl BbIJCICHbI
CIEAYIONINE COAEpKaTeIbHO-MeToANnYeCcKue JTUHUM: «lIpencraBieHne JaHHBIX U
omMcaTelbHass CTAaTUCTHUKa», «BepoATHOCTH», «IIEMEHTHl KOMOWHATOPUKH,
«BBeneHue B Teopuio rpadoBy.

Copepxanue nmuaun «lIpencraBieHue TaHHBIX U ONMUCATENbHAS CTaTUCTUKAY
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(DOPMAITUEH: OT YTCHHUSI
W MHTEpIpeTanuu WH(pOpMaIuy, IPEICTaBICHHON B TaONHIaxX, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEICTABICHUS U aHAIW3a JAHHBIX C UCIOJIb30BaHUEM
CTATUCTHUYECKUX XapaKTEPUCTUK CPETHUX M paccenBaHus. Paboras ¢ naHHBIMH,
oOydJaromniyecsi yd4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTOopamMu, BBI3BIBAIOIIUMH HW3MECHYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpuBaeMble BEIIMYMHBI W TPOIECChl. MHTYUTHBHOE TMpEACTaBICHUE O
CIIy4ailHOM HM3MEHYMBOCTH, HCCJIECIOBAHUE 3aKOHOMEPHOCTEH U TEHJCHIIUH
CTAaHOBUTCSI MOTUBUPYIOIIEH OCHOBOM JJIsl U3yUYECHUSI TEOPUH BEPOSITHOCTEH.

bosnbimoe 3HaYeHHEe MMEIOT MPAKTUYCCKUE 3aJaHMS, B YACTHOCTH OTBITHI C
KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJIesIMU. [IoHATHE BEpOSITHOCTH BBOAUTCS KaK
Mepa MpaBaonoaoOus ciydaitHoro coObiTus. [Ipu um3ydenun ydeOHOro Kypca
oOy4aromnrecs: 3HaKOMSITCS C POCTEHIIIMMHU METOJIAMU BBIYMCIICHHS BEPOATHOCTEMN
B CIIYJalHBIX 3KCIEPUMEHTaX C PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMH HCXOJaMHU,
BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIOMIMMH CTaBUTh M PEIIaTh 0OJIee CIIOKHBIC
3a/auH.

B y4eOHblIil Kypc BXOJSAT HayaJIbHbIE IPEICTABICHUS O CIIyYallHbIX BEJIMYMHAX
U UX YHUCJIOBBIX XapaKTepucCTHKax. B paMkax ydueOHOro Kypca OCYIIECTBISETCS
3HAKOMCTBO OOYYarOUIMXCsI C MHOKECTBAMHU M OCHOBHBIMHU ONEpALMSMU HaJl
MHO>KECTBaMH, PACCMATPUBAIOTCS MPUMEPHI TPUMEHEHHS U1 PElIEeHUs 3a7ad, a
TaK)Ke MCIOJIb30BaHUS B IPYTUX MaTeMaTHUECKUX Kypcax U yUeOHBIX MpeaMeTax.

[{enn n3yyeHnus Kypca:
1) MOMOJIHUTH WIKOJIBHYIO MpOrpaMMy TE€MaMH, HE pacCMaTpPUBAEMbIMU B
CYILIECTBYIOIIUX YUCOHUKAX;
2) MOBBICUTh MaTEMAaTHYECKYIO KYJIbTYPY YYalllUXCS B paMKax IIKOJIbHOMN
MpPOTrpaMMBbl [0 MAaTEMaTHUKE;
3) NpUBUTH YCTOMUUBBIN MHTEPEC K MATEMATUUECKUM HAayKaM.

Jlns MOCTHKEHUSI TIOCTaBJICHHBIX II€JIe B Mpoliecce OOydeHHUs PEIaroTCs
CJICTYIOIINE 3a/1auu:



1) mnoaroToBka ydwamgxcs K YCHEIIHOMY YCBOGHHUIO TPYAHBIX TEM
MaTEMaTHKH;

2) MOBBIIICHUE UHTEUICKTYIbHOTO U 00pa30BaTEILHOIO YPOBHS yUaIIUXCS.

Ha n3ydenune kypca BHEYpOUHOU AEATEIBHOCTH «BEpOSITHOCTD U CTATUCTUKA
orBoauTCA 51 4ac.



COJEP)KXAHUE OBYUYEHUA

[IpencraBieHne JaHHBIX B BUJAE TaOJMII, AMArpaMM, rpadukoB. 3amoIHEHHUE
TA0NWIl, YTCHHE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apupMeTHdyeckoe, MeauaHa, pa3Mmax,
HauOobllIee W HAaUMEHbIIee 3HAYCHHMs HaOOpa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHoe coObITHE. BeposTHOCTh U
yacTtoTa. Pojib MaJoBEpOSITHBIX M PAKTHUUECKU JIOCTOBEPHBIX COOBITUM B MPHUPOJIE
U B oO1iectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepmMH. [IpencraBienue o cBsizHocTH rpada. Llenu u nmkiel. [lytu B
rpadax. O6xon rpada (viinepoB myth). [IpeacrtaBieHne 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.

[IpencraBneHye NaHHBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haf
MHO’KECTBaMU: 00beIMHEHHE, IepecedeHue, nonoaHeHne. CBONCTBa onepaluii HaJ
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIIOUEeHUs. Vcrnonb30BaHWe TpaUyecKoro NpPeICTaBICHUS MHOXKECTB IS
OMMCAHMSI PeaJbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcrepcuss U CTaHJApPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoctr  coObIThii.  OnbITBl ¢ PAaBHOBO3MOYKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAyKeE.

JepeBo. CBOMCTBA 1€pEBbEB: €AMHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceyeHne coObiTui. HecoBmectHbie  coObiTus. @Dopmyna  cloKeHHUs
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHOkeHus. HesaBucumbie
coobrTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XXJICHUE BEPOSATHOCTEW C MOMOIIBIO JAEPEBA CIYyYaHOTO JKCIEPUMEHTA,
nurarpamm Jiepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
BHEYPOYHOI'O KYPCA «BEPOATHOCTb U CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTpaMMbl BHEYPOUYHOTO Kypca
«BeposiITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAIHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa)KJaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEUICHWU MPAKTHUYECKUX 3aja4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOIIeCTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH Kak cgepbl 4Yel0BEeYECKON
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, IIAHUPOBAHUS MMOCTYIIKOB U OLIEHKHU
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBHUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYLIECTBCHHBIE NMPU3HAKUM MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POPMYyIUpPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npejiaraTb KpUTEPUU /7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), IPOBOJUTH CAMOCTOSITEILHO HECIOXHbBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pElICHUs, BbIOUpATh HauboJiee MOAXOAAIMN C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE H JlaHHOe, (OPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

NPOBOJAUTH 1O CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXK Iy COOOIA;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATHU3MPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHUSA:

BOCIIpUHUMATDL U (l)OpMy.HI/IPOBaTB CYXXKICHUA B COOTBCTCTBUU C YCIOBUAMU
" OeiIAMn O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4ui, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pelleHus1, COTIOCTABIISITh CBOU CYXKIACHHS C CY>KICHUSIMU JPYTUX yUACTHUKOB
nuanora, oOHapy»XUBaTh pa3iudyve U CXOJICTBO IMO3UIIMMA, B KOPPEKTHOM
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJICTaBISITh PE3YNIbTAThI PEIICHUS 3aJa41, IKCIIEPUMEHTA, HCCIIEA0BaHNU,
POEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHUS C yUETOM 3a/1a4
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW ¥ WHIUBUIyaIbHOU
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATH 1[€1b COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOACH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PabOTHI
U KOODAMHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MNPOAYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUYeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELLICHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IIOCTABICHHOMN LICIH U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIEIH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koHiy o0yueHus oOydYarOHIMICS TMOJYYUT CIEAYIONIUE MPEIMETHBIC
pPE3yIbTaTHI:

Yurate wuH(OpMaNMIO, NPEJCTABICHHYI0 B TaOiuIlax, Ha JAUarpaMmax,
NPEACTaBIATh JaHHbIE B BHUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) U KPYyroBhI€) 10 MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh W MHTEPHPETUPOBATH  pEajbHbIE  YHUCIOBBIE  JIAHHBIE,
MpeCTaBJICHHbIC B TA0JUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonp30BaTh U1 ONMCAHUs JAHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKMU:
cpenHee apupMeTHUecKoe, Me[uaHa, HauOoJsblliee W HaMMEHbIIee 3HauyeHus,
pa3max.

MMeTs mnpencraBieHUE O CIy4alHOM WM3MEHYMBOCTHM HA IIpUMEpax IIEH,
(U3MYECKUX BEJIMYUH, aHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpaduKoB, MPEICTaBIATh JaHHBIE B BUJE TaOJIUL, AUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKA3aTEIEH: CPEIHMUX
3HaYCHUI U Mep paccerBaHus (pa3Max, TUCIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHUE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUM, B TOM YHCJIIE 10
pe3yabTaTaM U3MEPEeHUN 1 HAOIIOACHU.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXXHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAENTU: JEPEBO CIY4YalHOIO SKCIIEPUMEHTA,
JAarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSMH: MHOXKECTBO, ITOAMHOXECTBO,  BBITIOJIHATH
omepaly HajJ MHOXECTBaMH: OObEIUHEHHE, NepecedeHue, IOMOIHEHUE,
IIEPEYUCIIATD IJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe npeacTaBiIeHne MHOKECTB U CBS3EH MEKIY HUMU
JUISL ONIMCAHMS MIPOLIECCOB U SIBJICHHM, B TOM YHCJIE MPU PELICHUH 3a/1a4 U3 IPYTHUX
y4€OHBIX MPEAMETOB U KYPCOB.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3iesioB U TeM KoJIH4eCcTBO 4aCOB JJIeKTPOHHbBIE
Ne i/ (mugpoBsbie)
NPOrpamMMbl
Bcero Konrpouabusie IIpakruueckne  o0pa3oBareibHble
DPAOOTHI DAOOTHI pecypchbl
bubmuoreka IIOK
1 II 7 2
PEACTRNICHIE ATHIRE https://m.edsoo.ru/7f415fdc
bubmuoteka LIOK
2 @) 6 1
PHCHTEpH STRHETHE https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
3 C 6 1
AT IBNETHHROSTE https://m.edsoo.ru/7f415fdc
bubmuoreka LIOK
4 B 6
BEICHHE B TEOPIO Tpagon https://m.edsoo.ru/7f415fdc
N bubnunoreka [IOK
° Cryuaitniie cooumx 10 ! https://m.edsoo.ru/7f415fdc
Bu6nuoreka IJOK
6 P 4
HCCSHpRIHE AT https://m.edsoo.ru/7f417fb2
bubmoreka IIOK
7 M 4
norEe https://m.edsoo.ru/7f417fb2
. Bu6nuoreka IJOK
9 O0001menne, cucreMaTH3amus 3SHAaHUH 8 2 ttoslm edsoo /741702
OBIIEE KOJIMYECTBO YACOB I10 51 2 5

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
ara undposbIie
Ne i/l Konrpoasusie IIpakruyeckue A p
HaunmeHnoBaHue pa3je/ioB U TeM Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. [IpeacraBiienne JaHHBIX
1 [IpencraBneHue 1aHHBIX B 1 bubnunoreka LIOK
TadaIumax https://m.edsoo.ru/863ec1f8
) [IpakTuyeckue BIYUCIECHUS 1O 1 Bbu6moreka [IOK
TaOJMYHBIM JTAHHBIM https://m.edso0.ru/863ec324
3 N3BnedyeHnne n nHTEpIpETALUA 1 bubnnorexa [JOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 ITpakTuueckas padota "Tabmuisr" 1 1
I'paduueckoe npencrapnenue
5 JIaHHBIX B BUJE KPYTOBBIX, 1 bubmuorexa [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX ) https://m.edsoo.ru/863ed18e
JTuarpamMmm
YreHne U NOCTPOCHHUE AUATPAMM.
6 [Tpumepst eM(I))r a(l)HIIiCKrI;IIj( 1 bubmmorexa LIOK
PUMEpHL A P https://m.edsoo.ru/863ed602
JTUarpaMmm
7 [TpakTnyeckas pabora 1 1 bubmuoreka [IOK
"TnarpamMmmbl" https://m.edsoo.ru/863ed72e
Pasnen 2. OnucarenbHasi CTATUCTHKA
3 Yucnoseie HaOOpwl. Cpennee 1 bubmmnoreka [JOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
9 Meaunana 4icioBoro Habopa. 1 but6mmoreka [IOK

Y CTOMYHUBOCTh MEAHAHEI

https://m.edso0.ru/863edb3e
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[Ipaktuyeckas padora "Cpennue

bubnunorexa LIOK

1
0 3HaYeHuA" https://m.edso00.ru/863edc6a
HawuOomnpliee 1 HAMMEHbIIICE
11 3HAYCHMS YHCIOBOTO Habopa bubmorexa LOK
pa. https://m.edso00.ru/863ee07a
Pazmax
HaunGospiiee 1 HanMeHbIIee
12 3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax
KoHTposbHas pabota 1mo Temam
13 "[IpencraBicHue JaHHBIX bubmorexa HOK
pe 8 o https://m.edso0.ru/863ee390
OnucarenbHas CTaTUCTUKA
Paspnen 3. CiryuaiiHasi ©BMEHYUBOCTh
14 CriyuyaiiHast ”3BMEHYMBOCTD bubnuoreka [IOK
(mpuMepsl) https://m.edso00.ru/863ee4bc
15 YacToTa 3Ha4eHU B MaccuBe bubnnorexa [{OK
JTaHHBIX https://m.edso0.ru/863ee69c
bubmmoteka IIOK
16 I
pymiHposka https://m.eds00.ru/863ee9d0
17 I'mcrorpammer
bu6nunorexa LIOK
18 r
HETOTPaMMbl https://m.edso0.ru/863eeelc
[Ipaktrueckas padota "Cnyuaiinas bubnnorexa [JOK
19
M3MEHYHUBOCTBH" https://m.edsoo.ru/863eecc8
Pasznea 4. BBenenue B Teopuio rpagos
I'pad, BepmmHa, pedpo.
pad, sep pesp but6mmorekxa [IOK
20 [TpencraBieHne 3a1a4u ¢ TOMOIIBIO

rpada

https://m.edsoo.ru/863eef52
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CreneHp (BaJIGHTHOCTb) BEPILUHBI.

21 Yucno pébep u cymmapHasi CTeeHb bubmmorexa LIOK
PEDEP 1 CYMMap https://m.edsoo.ru/863efOba
BepiuH. Llenb u ki

29 Hens u k. [Tyte B rpade. bubnmnoreka HOK
[IpencraBnenue o cBs3HOCTH rpada https://m.eds00.ru/863ef236

93 [IpencraBnenne 06 bubnmnoreka HOK
OPHUEHTHPOBAHHBIX rpadax https://m.edso00.ru/863ef3b2

bubmuoreka [{OK

24 Jlepeso https://m.edsoo.ru/863f2ade
CaoiicTBa JepeBa: €IMHCTBEHHOCTD

o5 MyTH, CyIIECTBOBAHUE BUCSYEH bubnuoreka [IOK
BEPUINHBI, CBSI3b MEXKY YUCIOM https://m.edsoo.ru/863f2bac
BEPIINH U YUCIIOM pEOep

Pasnen 5. Ciyuaiinbie coObITHS

26 Ciy4aifHbIN OTIBIT U CITy4yalHOE bubnnorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB M YacTOTa COOBITHS.

97 Ponb ManoBeposITHBIX U bubmuoreka [IOK
MIPaKTUYECKU TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE

)8 Momsera u urpanbHas KOCTh B
TEOPHUH BEPOATHOCTEN
[TpakTrueckas pabota "Yacrora bubmuoreka [JOK

29
BBINIAJICHUS opia" https://m.edsoo.ru/863ef8a8

30 DneMeHTapHbIe COOBITHS. bubmmoreka [JOK

Crnyqaifapie cOOBITHS

https://m.edso0.ru/863f1dec
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buaronpustcTByroniue

31 3JIEMEHTAPHBIE COOBITHUSA Bubmorexa HOK
P o https://m.edso00.ru/863fldec
BepostHOCTH cOOBITHIT
BbnaronpustcTByroiue
32 3HeMeHIT)a HbIE ZO6BITI/I$I Bubmuorexa OK
p o https://m.eds00.ru/863f1f72
BepositHOoCcTH COOBITHI
OIBITHI ¢ PABHOBO3MOXHBIMHU
33 3JIEMEHTAPHBIMUA COOBITUSAMU bubmaorexa LIOK
. P N ' https://m.edso0.ru/863f21ca
CryualiHblii BBIOOD
OIBITHI ¢ PABHOBO3MOXXHBIMHU
34 3JIEMEHTAPHBIMUA COOBITUAMHU Bubmrorexa IOK
. pu ' https://m.eds00.ru/863f21ca
CrnyualiHblii BEIOOD
[IpakTiueckas padora "OIBITEL C
35 :])BHOBO3MO>I(HI;IMI/I Bubmzorexa IOK
P " https://m.eds00.ru/863f235a
3JIEMEHTAPHBIMU COOBITHSIMH
Pa3znen 6. PaccenBanmne TaHHBIX
bubnmorexa LIOK
36 Oricnonenns https://m.edso0.ru/863f0a50
bubnmorexa LIOK
37 3]
Jlucniepens aucnooro Habopa https://m.edso0.ru/863f0a50
38 CranmapTHOE OTKJIIOHEHUE bubnnorexa [JOK
YHUCJI0BOTO Habopa https://m.edso0o.ru/863f0bfe
39 JlnarpamMMBbl paccenBaHUS bubmorexa [JOK
p p https://m.edso0.ru/863f0ea6
Pa3zgen 7. MuoskecTBa
40 MHO0XeCTBO, ITIOIMHOKECTBO bubmorexa HOK

https://m.eds00.ru/863f1180
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Ornepanuu HaJ MHOKECTBAMM:

41 00beIMHEHUE, TIEPECCUCHHE, 1 bubmmorexa [JOK
https://m.edsoo.ru/863f143c

JIOTIOTHEHUE
CaoiicTBa onepauuii HaJl

42 MHOKECTBAMU: NIEPEMECTUTENHHOE, 1 bubmmoreka [JOK
codeTaTenbHoe, https://m.edso0.ru/863f1784
pacnpeaenuTeNbHOe, BKIIOYSHUS

43 I'paduueckoe npencranenue 1 bubnuoreka [IOK
MHOKECTB https://m.edsoo.ru/863f198c

Paznen 8. O600menue,
CHCTEMATH3ALMS 3HAHUI

44 [ToBTOpEHME, 000OIICHUE. 1 bubnnoreka [JOK
[IpencraBienre TaHHBIX. https://m.edso0.ru/863f4128

45 [ToBTOpenue, 06001IeHNE. 1 bubmmoreka [JOK
OnucaTenpHasi CTaTUCTUKA https://m.eds00.ru/863f4128

46 [ToBTOpenue, o6odIIEHNE. 1 bubnmnorexa [JOK
Crny4aifHasi ”3MEHUYNBOUCTb. https://m.eds00.ru/863f4128

bubnmnorexa [JOK

47 [ToBTOpenue, o6o0meHue. I'pador. 1 https://m.e dSO(])_.[I‘U 18634128

48 [ToBTOpeHue, 06061IIeHNE. 1 bubnnorexa [JOK
Crnyualinble cOOBITHSL. https://m.eds00.ru/863f4128

49 [ToBTOpenue, o6o0IIEHHE. 1 bu6mmoteka [JOK
PaccenBanue naHHBIX. https://m.eds00.ru/863f4312

50 [ToBTOpeHme, 0600IICHNE. 1 bubnuotexa [JOK
MHoxecTBa. https://m.edso00.ru/863efecO

51 Wtoroast KOHTpoJIbHASA paboTa. 1

OBIIEE KOJIMYECTBO YACOB I1O 51

[TPOTPAMME
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METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Teopus BeposiTHOCTEl U ctatuctuka / 0. H. Tropun, A. A. Makapos,
W. P. Beiconkwuii, U. B. Smenko. — M.: MITHMO: AO «MockoBckue y4eOHUKN

E.A.byaumoBuy, B.A.BysnbraeB "OCHOBBI CTaTUCTUKH U BepossTHOCTR'", M.: JIpoda, 2004.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/

https://foxford.ru/wiki/matematika/

https://resh.edu.ru
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/

https://infourok.ru/vvedenie-v-teoriyu-grafov-4725656.htmi



