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HHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM LIH(POBOM MHUPE BEPOATHOCTh U CTATUCTHKA MPHOOPETalOT BCE OOJNBIIYIO 3HAYMMOCTh, KaK C TOUKU
3peHUs IPAKTUYECKUX MPHIIOKEHUHN, TaK U UX PO B 00pa30BaHUMU, HEOOXOJUMOM KaXKJIOMY ueloBeKy. Bo3pacraer uncio
npodeccuil, mpu OBIaAEHNN KOTOPBIMU TpeOyeTcs Xopolias 6a30Bas MOArOTOBKA B 00JIaCTH BEPOSITHOCTH U CTATUCTHKH, TaKas
MOATOTOBKA BAXKHA U1 MPOAOKEHUS 00pa30BaHus U JUIsl YCIIEUTHOW NMpo¢ecCHOHANbHONU Kapbephl.

Kaxx1p1ii yenoBeKk MOCTOSHHO MPUHHUMAET PELICHHsS Ha OCHOBE MMEIOIIMXCA Yy HEro JaHHBIX. A Il 0OOCHOBAHHOTO
HPUHATUA PELICHUS B YCIOBUSIX HEIOCTATKA UIIM U30bITKA MHPOPMAIMK HEOOXO0IMMO B TOM YHUCIIE XOPOLIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILUICHHE.

NMeHHO mo3TOMY OCTpO BCTaja HEOOXOAMMOCTh CHOPMHUPOBATH Y OO0yUYaIOMIMXCA (PYHKIHMOHAIBHYK) T'PaMOTHOCT,
BKJIFOUAIONIYIO B c€0sl B KAUECTBE HEOTHEMIIEMOM COCTABJISIONIEH YMEHHE BOCIPUHMMATH U KPUTHUECKH aHAJIU3UPOBATh
MH($OPMALIMIO, TPEICTABICHHYIO B PA3IUYHBIX (POPMaxX, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PeallbHbIX IPOLIECCOB U
3aBUCUMOCTEM, MPOU3BOJUTH NPOCTEUIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMU MPUHIIMMaMK cO0pa, aHaIn3a v MPeACTABICHH JaHHBIX U3 Pa3IHYHBIX chep
KU3HU OOIIECTBA U TOCyIapcTBa NpHOOIIaeT 00ydarmuxcs K OOIeCTBEHHBIM HHTepecaM. M3yueHne oCHOB KOMOMHATOPHKHU
pa3BHUBAcT HAaBBIKK OpraHU3aluy nepebopa U 1ojacuéTa 4uciaa BapuaHToOB, B TOM YUCIE B IIPUKIAIHBIX 3a/1a4aX. 3HAKOMCTBO
C OCHOBaMH TeopuM TrpadoB co34aéT MaTeMaTHUecKuii (yHaameHT s (GOpPMUPOBAHUA KOMIETEHIMNW B 00JacTH
uHpopMaTUKY U UUPPOBBIX TexHomorui. [lpu H3yueHuu CTATUCTUKH M BEPOSTHOCTH OOOTAIIAIOTCS MPENCTaBICHUS
oOy4aroluxcs 0 COBPEMEHHOM KapTHHE MHpa U METOJIaX €ro UCCIIEOBaHUsl, (GOPMUPYETCsl IOHUMAaHUE POJIM CTATUCTUKU KaK
UCTOYHHUKA COLUAIBHO 3HAYMMON NH(POPMALIUU U 3aKJIaJAbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B cooTBeTcTBUY € TaHHBIMHU LIETISIMU B CTPYKTYpeE MPOrpamMMbl yaeOHOTo Kypca « BeposiTHOCTh U CTaTUCTHKa» OCHOBHOTO
oOwero o0pa3oBaHWsl BBIAEIEHBl CIEAYIOIIME COAEp)KATEIbHO-MeTOqnYecKe JHuHMM: «lIlpencraBieHne MaHHBIX U
onucaresibHasi CTATUCTHKAY, «BeposSTHOCTEY, « IeMEHTbl KOMOMHATOPUKMY, «BBe/ieHre B TEOPHIO TpadoBy.

Conepxanue nuHuM «lIpencraBieHue NaHHBIX W OIMCATEIbHASI CTATUCTUKA» CIY>)KUT OCHOBOHM i (hOPMHPOBAHMS
HABBIKOB pa0OThI ¢ HH(pOPMaLIME: OT YTEHHS U UHTEpPIpEeTalun HHPOpPMAIUY, IPECTABICHHON B Ta0NHIIax, Ha AUarpaMmax
U rpadukax, 10 coopa, MpeACTaBIEHUS U aHAJIU3a JAHHBIX C UCIIONIb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTHUK CPEIHUX H
pacceuBanus. PaboTas ¢ JaHHBIMM, OOydYarolMEcs Y4yaTcsi CUMTBIBATH W WHTEPNPETHPOBATH JIaHHBIE, BBIJBUIaTh,



apryMCHTHUPOBAaTh U KPUTUKOBATh IIPOCTCHIITUEC TUIIOTE3bI, Pa3MBILUIATh HaJ (aKTOpaMu, BHI3BIBAIOIIUIMU U3MEHUYUBOCTD, U
OLICHMBATh UX BIUSAHUE HA PACCMATPUBAEMbIE BEIMUUHBI U TIPOLIECCHI.

NHTYUTHBHOE MPEACTABIEHNE O CIIy4YalHOW M3MEHUYHBOCTH, UCCIICAOBAHUE 3AKOHOMEPHOCTEN U TEHAECHIMN CTAHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOM Ul M3YYEHHS TCOPHUH BEPOSTHOCTEH. BOJIbIIOE 3HAYECHHUE HMMEIOT NPAKTUYECKHE 3a/IaHusl, B
YaCTHOCTH OIIBITHI C KIIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJICIISIMH.

[ToHsTHE BEpPOSITHOCTH BBOJAUTCSA KaK Mepa MpaBaonoAoOusi ciydailHoro coOwitus. IIpu uzydeHun ydeOHOro Kypca
0o0yyYarolMecs: 3HAKOMSITCS ¢ TPOCTEUIIMMU METOAaMHU BLIYUCJICHUS BEPOSTHOCTEH B CIy4alHBIX SKCIEPUMEHTaX C
PABHOBO3MOXHBIMHU 3JIEMEHTApPHBIMU HUCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAaMH, TO3BOJISIOUIMMU CTAaBUTh U pellath OoJjiee
CIIOXHBIE 3a7a4i. B y4eOHBIA Kypc BXOAST HA4YalbHBIC MPEJACTABICHUS O CIyYaWHBIX BEIMYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTHKAX.

B pamMkax yueOHOro Kypca OCyIIECTBISETCS 3HAKOMCTBO 00YUAIOIUXCSl C MHOKECTBAMU U OCHOBHBIMH OTEepaIiusIMU HaJl
MHOKECTBAMHU, PACCMATPUBAIOTCA MNPUMEpPHI MPUMEHEHUS Ji1 PEIICHUS 33/Ja4, a TaKXKe HCHOJIb30BAHUS B JAPYTHUX
MaTeMaTHYECKUX KypcaxX U y9eOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercst yueOHbIM Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOAT pasnensl: «IIpeactaBnenue
JTAHHBIX U OMHCATENbHAS CTATUCTHUKAY, «BeposSTHOCTEY, « DNeMEHTHl KOMOMHATOPUKHNY, «BBeIeHne B TeOpHIO TpadoBy.

Ha uzydenune yue6HOro Kypca «BepostTHocTh U cTatuctrkay orBogutcs 102 vaca: B 7 knacce — 34 yaca (1 4ac B Hezieno),
B 8 kimacce — 34 yaca (1 vac B Hezeno), B 9 kimacce — 34 yaca (1 4ac B Hefenio).



COIJEPXAHUE OBYYEHUSA

9 KVIACC

[IpeacTaBneHure NaHHBIX B BUAE TAOIMILI, IMarpaMm, rpa@uKoB, HHTEpIpeTaurs JaHHbIX. UTeHHne U MOCTpOEeHHUE TabauL,
auarpamm, rpa@uKoB 110 peajbHbIM JaHHBIM.

[lepectanoBku u dakropuan. Coueranus u 9ucio coderanuil. TpeyrompHuk [lackans. Pemenue 3amau c
HCII0JIb30BaHNEM KOMOMHATOPHUKH.

['eomeTpuueckasa BeposTHOCTb. CilydaifHbIl BEIOOP TOUKU U3 (PUTYPBI HA TIJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

NcnbiTanne. Yenex n Heynava. Cepusi MCIIBITAaHUM 710 mepBoro ycrnexa. Cepus ucnbetaHuil bepHymnu. BeposrHoctn
coObITHI B cepuM HcTibITaHuN bepHynm.

CnyyailHas BeNMYMHA U PacOpeaelieHUE BEpOATHOCTEW. Maremartuueckoe oxugaHue u aucnepcusa. lIpumepst
MaTeMaTHYECKOTO OKHJIAHUS KaK TEOPETHUYECKOTO CPEAHETO 3HAUEHUS BENUYMHBL. MaTeMaTHYeCKOe OKHUJIAaHUE U TUCTIEPCUS
CIIy4alHOU BEJIUYUHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIIm».

[Tonsatue o 3axkoHe OospLIMX uncen. M3MepeHne BEpOSITHOCTEN C IOMOIIBIO 4acTOT. PoJb U 3HaUEHUE 3aKOHA OOJIBIINX
qrcell B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITPOI'PAMMbDbI YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHS IIPOTPAMMBI Y4E€OHOTO Kypca « BeposATHOCTh B CTaTUCTHKAY XapaKTCPHU3YIOTCS:

1) maTpuoTHYecKoe BOCIUTAHUE:

IPOSBICHUEM HHTEpeca K MNPOLUIOMY M HACTOSIILIEMY POCCUUCKOM MAaTEMaTHKH, LECHHOCTHBIM OTHOLICHUEM K
JIOCTUKEHUSAM POCCUUCKUX MATEMATHKOB U POCCHUHUCKOW MATEMAaTUYECKOM WIKOJIBI, K UCIOJB30BAHUKO ITUX JIOCTUKECHUN B
JIPYTUX HayKax W MPUKIIAJIHBIX chepax;

2) rpa:xkaaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOTHEHHIO 00SI3aHHOCTEH I'paXKJaHWHA M pea3allii €ro IIpaB, IPEACTABICHHEM 0 MaTEMAaTHICCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD, SBJIICHUH, MPOIEAYp TPa)JaHCKOTO OOIIecCTBa (Hampumep, BBHIOODPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYX JEHUIO dTUUECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM TPUMEHEHUEM JIOCTHKCHUN HAYKH,
OCO3HAaHMEM BA)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMUIIOB B JICATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE y4aCTHE B PEHICHUM MNPAKTHUYECKUX 3a7a4 MAaTeMaTUYE€CKOW HAINPABIECHHOCTH, OCO3HAHHEM
BOKHOCTU MaTEMaTHUECCKOTO 00pa3oBaHus Ha MPOTSHKCHUH BCCH KU3HU I YCIEHTHON ITpodecCHOHATIbHON ICITSIBHOCTH U
Pa3BUTHEM HEOOXOMUMBIX YMCHHUM, OCO3HAHHBIM BBEIOOPOM M MOCTPOCHHEM HHIMBHAYAIBHOM TpacKTOpHUU OOpa3oBaHUs U
KU3HCHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeTHYECKOe BOCIIMTAHUE:

CIIOCOOHOCTHIO K 3MOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHATHIO MAaTEMAaTUUECKUX OOBEKTOB, 3aJiay, PEIICHUN,
PACCYX ICHNUH, YMEHHIO BUJIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHMS:

OpMeHTalueld B AEATEIbHOCTH HAa COBPEMEHHYK) CHCTEMY HAYUHBLIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSI YeIOBEKa, MPUPOJIBI U OOLIECTBA, TOHUMAHHEM MAaTEMAaTHUUYECKON HAYKU Kak cepbl YETOBEUECKON AEATEIbHOCTH,
ATAnoB €€ PA3BUTHS W 3HAYUMOCTH JUISI PA3BUTHUSL LUBHJIM3AIWM, OBJIAJCHHUEM S3bIKOM MAaTEMAaTHKHM M MaTeMaTH4YECKOW
KyJIbTYPOU KaK CPEACTBOM MMO3HAHUS MHUPA, OBJIAICHUEM MPOCTEUIIIMMHA HABbIKAMH UCCIIEA0BATEIBCKON AEATEIBHOCTH;



6) puznueckoe BocnuTanue, GOPpMUPOBAHKE KYJIbTYPHI 3I0POBbSI M IMOLMOHAIBLHOIO 0JIATOTIOIYYMS:

TOTOBHOCTBIO NMPUMEHSATh MaTEeMAaTHUECKUE 3HAHHUS B MHTEPECAaX CBOETO 3JI0POBBS, BEACHHS 3M0pOBOTO 00pasa >KU3HH
(3mopoBoe mHTaHWe, COAJAHCUPOBAHHBIA PEXKUM 3aHATUM ©  OTAbIXa, peryimspHas (Qu3nyeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pe(IICKCHH, TPU3HAHMEM CBOCTO IIPaBa Ha OLIHOKY M TAKOTO K€ MpaBa JPyroro 4ejIOBCKa;

7) 3K0JIOrH4ecKoe BOCIIMTAHHUE:

OpYEeHTallel Ha TPUMEHCHHE MAaTeMAaTHYECKWX 3HAHWHA TSl PEIIeHUS 3a7a4 B 00JIACTH COXPAHHOCTH OKPYKaOIIeh
Cpenbl, TUIAHUPOBAHHWS TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TIOCIEICTBUNA I OKPYXKAIOMICH Cpeabl, OCO3HAHWEM
TJI00AJBHOTO XapaKkTepa 3KOJOTHUECKUX MPOOJIeM U IMyTeH WX PelIeHUs;

8) axanTanus K U3MEHSIOMIUMCS YCJIOBUSAM COLMAIBHON H NPUPOIHOH Cpeabl:

TOTOBHOCTHIO K JICHCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepes3
MPAKTUYECKYIO JICATELHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCA Y JIPYTUX JIFO/ICH, MPUOOpeTaTh B COBMECTHOU JICATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKA 1 KOMITETEHIIHH U3 OTBITA JIPYTHX;

HEOOXOMMOCTHIO B (OPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIE€ (OPMYITHPOBATH UJICH, TOHSATHUS, THIIOTE3bI 00 00BEKTaX
U SBJICHHUSIX, B TOM YKCIIC paHEee HEM3BECTHBIX, OCO3HABATh AEMUIUTHI COOCTBEHHBIX 3HAHMU W KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPCCCOBYIO CHUTYAIIMIO, BOCIIPUHHMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPCOYIOIHIA
KOHTPMEP, KOPPEKTUPOBATh MPUHUMACMBIC PCIICHUS U JIeHCTBUS, (GOPMYIHUPOBATh U OICHUBATH PUCKU U TOCICACTBUS,
(hOpMHUPOBATH OTBIT.

METAINPEJMETHBIE PE3YJIBTATHI

IloznaBaTebHbIe YHUBEPCATbHbIE YUeOHbIE 1elicTBUSA

ba3oBble JJornueckue aelcTBUA:

e BBIIBIATh M XapaKTCPHU30BaTh CYIICCTBCHHBIC IIPHU3HAKH MATCMATHYCCKUX OOBCKTOB, IMOHSATHM, OTHOIICHUH MEXKIY
MOHATUSIMHU, (DOPMYIUPOBATHL OMPEACIICHUSI TOHATUM, YCTaHABIWBATh CYIIECTBEHHBIM MpU3HAK Kiaccudukaiuy,
OCHOBaHUSI J1Jis1 00OOIIECHUS U CPaBHEHUS, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

e BOCHPHHUMATH, (POPMYJIHPOBATH M MPEOOPA30BBIBATh CYKJACHHUS: YTBEPAUTCIbHBIC W OTPHIATSIbHBIC, €IUHUYHEIC,
YaCTHHIE U 00IIIHe, YCIOBHBIC,



BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTHUBOpeUMs B (PaKTax, JAHHBIX, HAOJIOJICHUSIX H
YTBEPXKACHUSX, IPEeAaraTb KpUTEPUHU 1Sl BBISIBICHUS 3aKOHOMEPHOCTEN M MPOTHBOPEUUH;

JIENaTh BBIBOBI C HCMOJIb30BAHUEM 3AKOHOB JIOTUKHU, JE€YKTUBHBIX 1 HHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUECHUI
10 aHAJIOI'UH;

pa3oupaTh JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHHUH (IIPSMbIE U OT IPOTUBHOIO), [IPOBOJIUTH CAMOCTOSTEIIBHO
HECJIOKHBIE J0Ka3aTelbCTBA MAaTeMATHYECKUX (AaKTOB, BBICTpAMBATh apryMEHTaUW0, MNPHUBOAWTH MPUMEPHI U
KOHTPIPHUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CHOCOO peleHus yuyeOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIIEHHUs, BBIOMpaTh HauOoJiee
MOAXOSIUHNA ¢ yYETOM CAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Bba3zoBble ucciieaoBareLbCcKue JelCTBUA:

UCTIOIB30BaTh BOTPOCH! KaK HCCIIEOBATEILCKHH HHCTPYMEHT TO3HAHUS, (GOPMYITHUPOBATH BOMPOCHI, (DHKCHPYIOIIHE
NPOTHBOpEUME, TMPoOJeMy, CaMOCTOSTSIbHO YCTAHABIWUBATH HCKOMOE M JlaHHOe, (OopMHpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITHIO, MHCHHE;

MIPOBOAMTH II0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECJIOXHBIA 3KCIEPUMEHT, HEOOJBIIOE HMCCISIOBAHUE 10
YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHUYECKOTO 00BhEKTa, 3aBUCHMOCTEH 0OBEKTOB MEX Ty COO0H;

CaMOCTOSTCIILHO (POPMYJIHPOBATH 000OIIECHUS M BEIBOIEI ITO PE3YJIbTaTaM IIPOBEIEHHOTO HAOIIOICHHUS, HCCICIOBaHN,
OILICHUBATh JOCTOBCPHOCTH IOJIYUCHHBIX PE3yJILTATOB, BEIBOJOB H 00O0OIICHMIA;

MPOTHO3MPOBATh BO3MOJKHOE Pa3BUTHE MPOIECCa, a TAaKXKE BBIIBHTATh MPEINOJOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSAX.

Pa6oTa ¢ nundpopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTD U H30BITOYHOCTH HHPOPMAITHH, JaHHBIX, HEOOXOTUMBIX JJIs PEIICHUS 3a1a4u;

BBIOMpATh, AHAIMU3UPOBATH, CHCTCMATHU3UPOBATh W HMHTCPIPCTUPOBATH MHAOPMAIMIO PA3JIMYHBIX BUAOB U (hopm
MPEICTABIICHHS;

BEIOMpATEH (hopMy TIpeacTaBiIeHUS HHGOPMAIINH U WLUTFOCTPUPOBATH PElllaeMbIe 3aJ1aul CXeMaMHt, TharpaMMamMu, HHOH
rpadguKoil ¥ UX KOMOWHAIUSAMH;

OIICHUBATh HAAE&KHOCTh HHGPOPMAIMHM TO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIeM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBUNA:



BOCTIPHHUMATH U (pOPMYITHPOBATE CYKICHHUS B COOTBETCTBHY C YCIOBUAMH U LIETIMU OOIIICHYS, ICHO, TOYHO, TPAMOTHO
BBIpaXXaTh CBOIO TOUYKY 3PEHHsI B YCTHBIX M NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHECHHS 1O XOMY PEIICHUS 3ajayH,
KOMMEHTHPOBATH MOTYYCHHBIH PE3YNbTAT;

B X0/1¢ 00CYKJICHUS 32/1aBaTh BOIIPOCHI I10 CYIIICCTBY 00CYk/1aeMOM TEMbI, IIPOOJIEMBI, pelIacMOM 3a/1a4H, BHICKA3bIBATh
WJICH, HAIICJICHHBIC HA MOUCK PEIICHUS, CONIOCTABIIATh CBOU CYXKACHHS C CYXKICHHSIMH JPYTHX YYaCTHHKOB JTUANIOTA,
oOHapyKHMBaTh Pa3INIKE U CXOJICTBO MO3UIIHH, B KOPPEKTHOH (popme (popMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;
MPEACTABISTh PE3YIbTAThl PEIICHUS 3aJaqM, HYKCIEPUMEHTA, MCCIEIOBAHUS, MPOEKTA, CAMOCTOSTEIHHO BHIOWPATH
¢dbopMat BBICTYTUICHHS ¢ YUETOM 33/1au IPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMAaTh W HCIOJIb30BATh MPEUMYINECTBA KOMAHJAHOW W WHIUBHAYAJIbHOW pabOThl TMPU PEIICHWH YYEOHBIX
MaTeMaTHUYECKUX 3a]1a4;

NPUHUMATH 1I€Ib COBMECTHOM JIEATETLHOCTH, TIAHHPOBATh OPTaHU3AIMI0 COBMECTHOM PabOThI, paclpee/iSTh BHU/IBI
paboT, 10TOBApPUBATHCS, 0OOCYXKATh MPOIIECC U PE3YIAbTAT PabOThHI, 0000IIATh MHEHUS] HECKOJIBKUX JIFOJIEH;
y4acTBOBaThH B TPYNHOBBIX (opmax paboThl (0OCYXKIeHWs, OOMEH MHEHHSMH, MO3TOBBIC IITYPMBI W JIPyTHUE),
BBITIOJTHSATH CBOIO YaCTh pa0OTHI 1 KOOPAMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMHU KOMAaHIbI, OIICHUBATh KA4€CTBO
CBOETO BKJIaJIa B OOIIWI MTPOYKT MO KPUTEPUIM, CPOPMYITHUPOBAHHBIM YIACTHUKAMH B3aUMOJIEHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnme IleﬁCTBHH

Camoopranusanus:

CaMOCTOSTEILHO COCTABJATH IUIaH, AJITOPUTM PEIIeHUs 3aAauu (WK €ro 4acTh), BLIOUpATh CHOCOO PEIIEHUS C YUYETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN €
y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTpO.HI), IMOIHUOHAJIbHBbIN HHTEJIEKT:

BJIQJICTh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TPOIESCCa U PE3yJIbTaTa PEIICHUSI MATEMAaTHICCKOM 3a/1a4H;
MNPEABUNIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHUH 3aJa4u, BHOCUTh KOPPEKTUBKI B IESITEILHOCTh Ha
OCHOBE HOBBIX O0CTOSTENLCTB, HAHEHHBIX OLIUOOK, BHIABICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa JCATENHHOCTH TOCTABICHHONW 1€MW W YCIOBHSIM, OOBSCHSTH TPUYHHBI
JOCTHXKCHUS U HEJOCTIKEHUS LIEeTTH, HAXOAUTh OINOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K koH1y oOyueHus B 9 kiaacce 00yUdarONIUics MOTYUNT CAETYIOIME MPEIMETHbIC PE3YIbTAThI:

N3Bnekate u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TIPEICTABIICHHYIO B Pa3JIMYHBIX UCTOYHHKAX B BHC TAOJIHUII, TUATPAMM,
rpaduKoB, IPEICTABIIATE JAHHBIC B BUE TA0IUIl, AMarpamm, rpaduKoB.

Pemate 3amaum opraHu30BaHHBIM IEPCOOPOM BAPHUAHTOB, a TAKXKC C HMCIOJIH30BAHHEM KOMOWHATOPHBIX IPABHI H
METO/I0B.

Ucnonb3oBaTh onucaTelbHbIE XapaKTEPUCTUKHU JIJIT MACCUBOB YUCJIOBBIX JIAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYEHUS U
Mephl pACCEUBAHUSL.

HaxonuTth 9acTOTHI 3HaYE€HUH U 9aCTOTHI COOBITHS, B TOM YHCIIC TIOJB3YSCh Pe3yIbTaTaMH MPOBEIEHHBIX U3MEPESHUN H
HaOJIOIEHNIA.

HaxoauTh BepOATHOCTH CiiydyallHBIX COOBITUM B M3YUEHHBIX OMbITaX, B TOM YHCJE B OMBLITAX C PaBHOBO3MOXXHBIMU
AJNIEMCHTApHBIMU COOBITUSIMU, B CEPUSAX UCIBITAHUHN J0 IIEPBOTO yCIeXa, B CEPUSIX UCTIBITaHUI bepHyIun.

Nmets npeacTaBiieHue 0 CIy4alHON BEIUYMHE H O PACIPEACICHUH BEPOSTHOCTEM.

Nwmets mpencTaBienre 0 3aKkoHe OOJIBIINX YHUCEN KaK O TPOSBICHUN 3aKOHOMEPHOCTH B CIYyYaWHON U3MEHYUBOCTH U O
POJIM 3aK0HA OONBIIHUX YHUCEN B IPUPOJIC U OOIICCTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KITIACC
KoauvecTBo 4acoB JNeKTPOHHBbIE
HaumMeHoBaHHe pa3iesioB H TeEM (undposBble)
Ne i/ Kontpoabneie | IlpakTn4yeckue
NporpaMMbl Bcero o0pa3oBaTelibHbIE
padoThI padoThI

pecypcnl

1 IloBTOpenue kypcea 8 kiacca 4 bubmrorexa LOK
https://m.edsoo.ru/7f41a302

2 DeMeHTbl KOMOWHATOPUKH 4 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41a302

3 ['eomeTpuueckas BEpoSITHOCTh 4 bubmmorexa [IOK

P P https://m.edsoo.ru/7t41a302

bubnmmorexka [JOK

4 Henkrranns bepHyium 6 1 https://m.edsoo.ru/7f41a302

5 Crny4aiiHast BeTMYHHA 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41a302
bubmmnoteka [JOK

1 1
6 OBOGIMISHAE, KORIEOTS ) https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YHACOB IIO IITPOI'PAMME 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




HOYPOYHOE INTAHUPOBAHHE

9 KUIIACC
KoanvecTBo 1acoB JNeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnble  llpakTHueckue Aara wHppoBbIe
Bcero u3yveHnsi  o0pa3zoBaTelbHbIE
padoThI padoThI
pecypcenl
bu6mmnorexa [JOK
1 [IpeacraBnenue naHHbIX 1
https://m.edsoo.ru/863f47¢ca
2 OnucarenbHas CTATUCTHKA 1 bubmmorexa [IOK
https://m.edsoo.ru/863f47¢ca
3 Onepanuu Haa cOOBITUAMHI 1
4 HezaBrcuMocTh cOOBITHI 1
5 KombOunHnaropHoe npaBuiio ) bubmmoreka [LIOK
YMHOKEHHA https://m.edsoo.ru/863f4e16
6 IlepecTtanoBku. MakTopHa. : bubmmnoreka LJOK
CoueTanns W 9YUCIO coOUeTaHUMN https://m.edsoo.ru/863f4e16
7 TpeyronsHuk [lackans 1 bubmorexa LIOK _
bttps://m.edsoo.ru/86315014
[IpakTnyieckas pabota
2 "BrIUHclIieHHe BEPOSATHOCTEN C 1 1 bubmmnoreka LJOK
WCTIOTBE30BAHWEM KOMOWHATOPHBIX https://m.edsoo.ru/863f5208
GYHKIUH 3IEKTPOHHBIX TabINI"
['eomeTpuueckas BEpOSATHOCTb.
9 CrnyuaitHbiif BHIOOp TOUKH M3 ) bubsmoreka LIOK
(bUryphl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863t5884
W3 IYTH OKPYXKHOCTH
10 I'eomeTpuueckas BEPOATHOCTD. 1 bubnnorexa [JOK
CrnyuaitHbiif BLIOOp TOUKH M3 https://m.edsoo.ru/863{5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(GuUrypsbl Ha IIIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

I'eomerprueckas BEpOSATHOCTD.
CrnyuaitHbiif BHIOOp TOUKH H3

bu6mmorexa [JOK

11
(GuUrypsnl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 1YTH OKPYKHOCTH
['eomeTpuueckas BEpOSATHOCTb.
12 CrnyuaitHbiif BHIOOp TOUKH H3 bubmmoreka [TOK
(GUrypsbl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863£5¢10
U3 1YTH OKPYXHOCTH
UcneiTanne. ¥Ycenex w1 Heyaayda.
13 Cepus ucnbiTaHU# 10 MEPBOro bubmmorexa LIOK
P A P https://m.edsoo.ru/86316162
ycrnexa
UcneiTanne. Ycenex w1 Hey1ayda.
14 Cepus ucnbITaHUH 10 MEPBOTO bubmorexa OK
P a1 P https://m.edsoo.ru/86316356
ycrexa
UcnwiTanme. Ycenex u Heyaava.
15 Cepus ucnBITaHUH 10 MEPBOTO
ycrexa
UcnwiTanug bepaymnu.
16 BepostTHOCTH COOBITHIT B cepnn brbmiongica HOK
P . P https://m.edsoo.ru/863{64d2
WCTIBITaHui bepHyum
UcnwiTanug bepaymnu.
17 BeposTHOCTH COOBITHIT B cepn bubmmorexa [IOK
P . P https://m.eds00.ru/86316680
WCTIBITaHui bepHym
13 [IpakTnueckas pabota "HcnbiTanus bubmmoreka [LIOK
bepnysm" https://m.edsoo.ru/863t67de
19 CnyualiHas BeIWYHHA U bubmotexa [TOK

pacrpe/ieieHie BepossTHOCTEH

https://m.edsoo.ru/863f6b4d4



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44

20 MareMaTH4eCcKOE OKHAAHHE H bubaunorexa [JOK
JUCTIEpCHS CITy4YalHON BETHUMHBI https://m.edsoo.ru/863f6dad
[Ipumeprl MaTeMaTHUECKOTO
bu6mmnorexa [JOK
21 0’KMJIaHUSI KaK TEOPETHUECKOTrO ,
https://m.edsoo.ru/86316186
CPEHET0 3HAYCHUS BETUYHHbI
22 [ToHsiTHE 0 3aKOHE OOJIBIIMX YHCEN brbmorexa [TOK
https://m.edsoo.ru/863{72c4
” N3mepeHne BeposTHOCTEHN € bubmmoreka [TOK
IIOMOIIBIO YacTOT https://m.edsoo.ru/863£7652
24 [IpuMeHeHHe 3aK0Ha OOJIBITNX bubmmnoreka LJOK
qHucen https://m.edso00.ru/863{7116
)5 O0600111eH e, CHCTEMATH3AL U bubanorexa [JOK
3HaHui. [Ipencrasnenue naHHbIX https://m.edsoo.ru/8631783¢
26 O00011eH e, CHCTEMATU3ALIUA
3HaHu#. OnucarenbHas CTaTUCTHKA
O0001IEeH e, CHCTEMATH3alIHsA
. brubmorexa [TOK
27 3HaHui. [[peacTaBneHne JaHHBIX.
https://m.edsoo.ru/863f893a
OnucareabHas CTaTHCTHKA
O0001IEenNE, CHCTEMATH3ALINS
. . brubmorexa [TOK
28 3HaHUH. BepoaTHOCTH cydaifHOro
https://m.edsoo.ru/863{7ade
COOBITHS
O0001IEenNE, CHCTEMATH3ALINS
79 3HaHWH. BeposTHOCTE ciydaifHorO bubmorexa [TOK
COOBITHS. DIEMEHTHRI https://m.edsoo.ru/86317c¢9¢
KOMOMHATOPHKHI
30 O6o006meHne, cucTeMaTH3alusS bubaunorexa [JOK
3HaHWH. DIEeMEHTH KOMOWHATOPHKH https://m.edsoo.ru/863f7e54
31 O0600111eH e, cHCTeMATH3AL U bubanorexa [JOK

3HAHUH. DIeMEHTBI

https://m.edsoo.ru/86318408



https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408

koMOnHatopuku. Ciry4aiiHbie
BEJIMYHMHBI ¥ PACTIPEICIEHHS

O00011eH e, CHCTEMATH3ALIUA

. . bu6mmnorexa [JOK
32 3HaHui. CiryyaiiHble BEJIMUUHBI U 1
https://m.edsoo.ru/863{861a
pacnpeneneHus
33 HToropas KOHTpOJIbHAS padoTa 1 bubmmorexa [TOK
https://m.edso00.ru/863{8b56
34 O00011eH e, CHCTEMATU3ALIUSA )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




IPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIBTATAM OCBOEHHMS OCHOBHOI OBPA30OBATEJBHOM

IMPOI'PAMMBI
9 KVIACC
Kox IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI OCBOEHHsSI OCHOBHOMH 00pa30oBaTeJIbHOH MPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO o011ero o0pa3oBaHus
pe3yJbTara
5 BeposiTHOCTE M cTaTHCTHKA
51 W3Bnekats U MpeoOpa3oBBIBATh HHPOPMALHIO, TIPEACTABICHHYIO B Pa3THUHBIX HCTOYHHUKAX B BUAE TaOIHLL, THATPaMM,
' rpa¢puKoB, MPEACTABIATh JaHHBIE B BUAE TaOIHII, AMarpamMMm, rpapKoB
5o PemiaTe 3a7aun opraHM3oBaHHBIM NMepeOOPOM BapHaHTOB, a TaKXe C MCIOJb30BaHHEM KOMOWHATOPHBIX NMpaBHI U
' METO/IOB
53 Hcnonb30BaTh onycaTeNlbHbIE XapaKTEPUCTHKU JUTsl MACCHBOB YHCIOBBIX JaHHBIX, B TOM HHCIE CpeAHHME 3HAUCHHS U
' MepHhI pacceuBaHMs
54 HaxoanTh yacTOTHI 3HaUEHUH U YaCTOTHI COOBITHA, B TOM YHCIIE MOMB3YSCh Pe3yIbTaTaMH MPOBEAEHHBIX H3MEPEHUH U
. HaOJIOIEHUH
ss HaXonnTh BEpOATHOCTH CIyHaWHBIX COOBITHI B M3YYEHHBIX OINBITaX, B TOM YHCIE B ONBITaX ¢ PAaBHOBO3MOXHBIMH
' JIIEMEHTAPHBIMH COOBITHSIME, B CEPUSAX UCIIBITAHUH J0 MEPBOTO ycleXa, B CepHsIX HCNBITaHuH bepHymm
5.6 HMeTs nipeacTaBieHne O CITy9aliHON BEIMYHHE U O PaclpeIeTIeHNH BEPOSITHOCTEN
57 WMeThb npeacTaBiIeHNe O 3aKOHE OONBIINX YHCEIT KaK O MPOSBICHIH 3aKOHOMEPHOCTH B CITy4aifHOM M3MEHIMBOCTH U O
' POJH 3aKoHa OOJNBIINX YHCeN B MPUPOJE U OOIIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAJEP KAHUA

9 KJIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA

5 BeposTHOCTB M cTaTHCTHKA

51 IIpencrapneHye NaHHBIX B BHAE TaONWL, AMArpamM, rpa¢UKOB, MHTEpIpeTalsl AaHHBIX. UTeHHe M MOCTpoeHHe TaOIuil,
' auarpamm, rpapuKoB IO pealbHbIM JaHHBIM

52 IlepecTaHoBKHU M pakTOpHAT

53 CodeTaHus M YNCIIO coueTaHUI

54 Tpeyronsauk Ilackans. Pemenue 3ana4 ¢ ucnoib30BaHNEM KOMOMHATOPUKH

55 I'eomeTpHueckas BepoaTHOCTh. ClTydaifHBIN BBIOOP TOYKH U3 (PUTYPHI Ha INIOCKOCTH, U3 OTPe3Ka U M3 IyTH OKPYKHOCTH

5.6 Hcneitanne. Ycnex u Heynada. Cepus HCIIBITAHUN [0 TIEPBOTO yCIIeXa

5.7 Cepus ucnbiTanuit bepHyui. BeposTHOCTH cOOBITHIH B cepuHu HcTBITaHUH bepHym

5.8 CrnyuaiiHas BeIMYMHA U paclpeAelIeHUe BEPOATHOCTEN

59 MateMaTHueckoe oXHaHue U aAucnepcus. [IpuMepbl MaTeMaTHUYECKOTO OXXKMAAHUS KaK TEOPETHUECKOTO CPEIHEro 3HAUSHHS
' BEJTMYHHBI

5.10 MartemaTHueckoe 0XKUIaHUE U IUCIIEPCHS CITy4ailHON BETHYHNHBI «9HCIIO YCIIEXOB B CEPUU UCIIBITAHUI bepHyiumm»

s 11 IlonaTne o 3akoHe OGoNbIIMX YHceN. M3MepeHne BEpOsSTHOCTEH ¢ TOMOILBIO HacTOT. Pollb 1 3HaUeHHe 3aKOHA OOJBILNX YHCeN
' B IIPUpPOJE U OOILeCTBE




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJBHON MIPOT'PAMMbBI OCHOBHOTI'O OBIIETO OBPA3OBAHUS

Kon
MPOBEePsSieMOro
TpedOBaHMS

IIpoBepsieMble TpeGoBaHHUS K MPeAMETHBIM Pe3yabTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOI MporpaMMbl
OCHOBHOT0 0011ero odopa3zoBanus Ha ocHoBe DI'OC

YMeHue onepupoBaTh NMOHATHSAMHU: MHOKECTBO, MOJMHOXKECTBO, ONEPALlMM HAJ MHOKECTBAMH; YMEHHUE OIEPHUPOBATH
MOHATHSAMHU: Tpad, CBA3HBIN Tpad, JepeBo, MK, MPUMEHATH UX NMPHU pelIeHUH 3a]a4; YMEHUE UCTIONB30BaTh rpaduuecKoe
Mpe/icCTaBlIeHHEe MHOXXECTB ISl ONMHCaHUS peallbHBIX MPOLECCOB M SBJICHUN, MPHU PEIICHUH 3a/ad U3 APYTUX YUeOHBIX
peIMETOB

YMeHue onepupoBaTh NOHATHAMU: ONpee/IEHHE, aKCHOMa, TeopeMa, JOKa3aTeNbCTBO; YMEHUE PACIIO3HABATh HCTUHHBIEC U
JIO’KHBIE BBICKA3bIBAHUS, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTDH BbICKA3bIBAHHS M OTPULIAHUS BHICKa3bIBAaHUI

YMeHHe OonepupoBaTh MOHATHAMU: HATYPAJIbHOE YHUCIO, NPOCTOE U COCTABHOE YHUCIO, AEIIMMOCTb HATYypPaJbHBIX YMCEIL,
MPHU3HAKU JEIMMOCTH, LI€JI0€ YUCIIO, MOIYJb YHCIa, OOBIKHOBEHHAs APOOb U JIeCATHYHAS IpOOb, CTaAHIAPTHBIN BU YHCIIA,
paIMOHAIBHOE YHCIIO, WPPAIMOHATEHOE YHCIIO0, apu(PMETHISCKUH KBaIpaTHRIN KOPEHb; YMEHHUE BRITOJTHATE ACHCTBUS C
YUCcJIaMH, CPAaBHUBATEL W YNOPSI0UMBATEL YUCIIA, MPECTARIATE YHCa Ha KOOPAWHATHOH NPSIMO, OKpYTJISTh UHclia; YMEHHWe
JenaTh MPUKUAKY U OLEHKY pe3yJbTaTa BEIYUCIECHHI

YMeHHe onepHupoBaTh TMMOHATHIMU: CTETICHB C LEITBIM TToKa3aTeleM, apidMeTHUECKHH KBaApaTHRIH KOPeHh, MHOTOWICH,
anreopandeckas Ipo0Ob, TOKIECCTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaIhbHOHW CTETEHW OOJIbIIIEe €AWHUIILI; YMEHHE BRITIOMHSTH
pacuétel 1o (dopMylaM, TpeoOpa3oBaHHUd LEIBIX, APOOHO-PAIHOHAIBHBIX BBIPAXEHWUH W BBIPAXEHWH C KOPHIMH,
Pa3IoKEeHNEe MHOTOUIEHA HA MHOXHTENH, B TOM YHCIIE ¢ MCTIONB30BaHHeM (OPMYIT pa3HOCTH KBAIPaTOB W KBAJIpaTa CYMMEI
U Pa3HOCTH

YMeHHe omnepupoBaTh MOHSATHSMH: YHCIOBOE PABEHCTBO, YPaBHEHWE C OJHOW TEpPEeMEHHOW, UHCIOBOE HEPABEHCTRO,
HEpaBEHCTBO C TepeMEeHHON; YMEHHe peliaTh TUHEIHBIe W KBaJpaTHRIe YpaBHEHNS, IPOOHO-pallMOHaIbHBIE YPaBHEHHUS C
OJTHOW MepeMeHHOM, CHCTeMBI IBYX THHEWHBIX YpaBHEHWH, THHETHbIe HepaBEHCTBA M UX CHCTEMBI, KBaJpaTHBIe W IPOOHO-
palMoHalIbHBIE HEPABEHCTRA C OJTHOM NMEPEMEHHOM, B TOM YHCII€ TPH PEIICHNH 3aJa4 U3 APYTUX MPEeIMETOB W TPAKTHUECKUX
3aja4; YMEHHE MHCIIOJb30BaTh KOOPAMHATHYIO NPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTH [UIS HM300pa)KEHUS! peILeHUH
YPaBHEHUH, HEPABEHCTB U CUCTEM



VYMeHHe omnepHpoBaTh MOHATUAMHU: (YHKUMA, Tpaduk (PYHKIUHM, HYTH (GYHKLIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH BO3pacTaHMs, yOBIBaHUS, HAHOOIbIlIee U HAaNMEHbIIee 3HaUeHUS (PYHKIUHN; YMEHUE ONIEpUPOBATh MOHATHSAMHU:
npsMasi TPONOPLUHOHAIBHOCTE, TMHEHHas (YHKIMS, KBaApaTHuHas (PYHKIMS, oOpaTHas MPONOPLUHOHANBHOCTB, Tapaboa,
runepbofiia; yMEHHE CTPOUTh TrpadUKH (PYHKLUMH, MCHONB30BAaTh IpadMKH AN ONpeldeleHHs CBOMCTB INPOLECCOB U
3aBUCUMOCTEH, A pelleHus 3a7a4 M3 JpYruX YUeOHBIX NMPEeIMETOB M peallbHOM KM3HM; YMEHHE BBIpaXaTb (popMylTaMH
3aBUCUMOCTH MEXJy BeTHUNHAMU

VYMeHHe onepupoBaTh MOHATHAMH: TOCIEAOBAaTENBHOCTh, apU(pMeTHUecKass M TreoMeTpuieckas TpPOTpeccHd; yMEHHe
HCTIONIB30BaTh CBOMCTBA TOCIEI0BATENBHOCTEH, (POPMYITBI CYMMBI M OOILIET0 WiIeHa NMPH PELLICHUH 3a/1ad, B TOM YHCIIe 3a/1a4
U3 APYTHX yUeOHBIX MPEeIMETOB U peallbHOM KU3HU

VMenne pemiaTh 3alav4u pasHbIX TUIIOB (B TOM YHCJIC Ha ITPOLCHTHI, HOJHU U YaCTH, IBHKXCHHUC, pa60Ty, LICHY TOBapoB U
CTOUMOCTL TIOKYNIOK M YCJIYT, HaJIOTH, 3ada4M U3 obacTu YpaBJICHUA JIMYHBIMH U CeMeHHBIMH Q)HHchaMH); YMCEHHUC
COCTABJIATH BBIPAXXCHHUA, YPAaBHCHUA, HCPABCHCTBA U CUCTEMBI 110 YCIOBHIO 3ala'y, UCCIICAOBATDH IMOJIYUCHHOC PCUICHUC U
OLICHUBATH HpaB,Z[OHO,Z[O6HOCTB TIOJIYUCHHBIX PE3YJIIbTATOB

VYMeHHe onepupoBaTh MOHATHAMHU: GUTypa, TOUKA, OTPE30K, MpsMas, JTy4, JoMaHasl, yroJl, MHOTOYTOJIbHUK, TPEYTOJbHUK,
PaBHOOEIPEHHBIH M PaBHOCTOPOHHUH TPEYTONBHUKH, MPSAMOYTOJNBHBIH TPEYrolbHUK, MeINaHa, OMcCeKTpHuca M BBICOTA
TPEYTOJNbHUKA, YETHIPEXYTONBHUK, MapaieliorpaMM, poMmO, NMpAMOYTONbHUK, KBaJpaT, Tpamelus; OKPY>KHOCTb, KpYT,
KacaTelbHast; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (PUTYpaMH; yMEHHE pelllaTh 3a/aud, B TOM UHCIIe U3 TIOBCEAHEBHOM
KM3HH, Ha HaX0KI€HHE T€OMETPHUECKIX BEIMINH ¢ IPUMEHEHHEM M3YUEeHHBIX CBOMCTB (PpUTyp U (paKTOB

10

VYMeHue onepupoBaTh MOHATHAME: PAaBEHCTBO (PUTYP, PABEHCTBO TPEYTOJBbHUKOB; MAapaIENbHOCTD H MEPIEHANKYISIPHOCTD
NpPSAMBIX, YOI MEXKIY NPAMBIMH, TEPHEHIUKYISApP, HAKIOHHAas, MPOEKIMs, moJodue ¢uryp, moJoOHbBIE TPEYroJbHUKH,
CUMMETpPHUSL OTHOCHUTENBHO TOYKH M TIpSAMOH; yMeHHe pacllo3HaBaTh pPAaBEHCTBO, CHUMMETpHIO M mojpobue ¢uryp,
napayIeIbHOCTh M MEPIEHANKYISPHOCTD MPAMBIX B OKPY>KaIOLIEM MUpPE

11

VYMeHHe onepHpoBaTh MOHATHAMM: [UIMHA, PacCTOSHHE, Yroyl (BeMMYMHA YIJIa, CHHYC M KOCHHYC YIJIa TPEyroJbHHKa),
IUIOIAb; YMEHHE OLICHMBATh Pa3Mephl NMPEAMETOB M OOBEKTOB B OKpY’KalOIIeM MHpe; YMEHHE MPUMEHSATH (POpMYIIBI
nepuMeTpa M IUIOLAJAM MHOTOYTONBHUKOB, [UIMHBI OKPYXKHOCTH H IUIOIIAAM Kpyra, o0beMa MpSIMOYTOJBHOTO
napajielenunea; yMeHHe TNPUMEHATh MPH3HAKH PaBEHCTBA TPEYTOJNLHUKOB, TEOPEMY O CyMMe YIJIOB TPEYrojbHUKA,
Teopemy [Indaropa, TpuroHoMeTpUIECKHE COOTHOILIEHUS TS BEIMHCIIEHUS [UTMH, PaCCTOSTHUM, TUTOLIaiei

12

YMeHne n3o0paxaTh TUIocKHe GUTyphl H UX KOMOMHALMH, TIPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOILBIO UYePTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPENICTB IO TEKCTOBOMY MJIM CHMBOJIBHOMY OTHCAHUIO
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VMenne OIICPHUPOBATE NMOHATHUAMMU: TIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT; KOOPAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BCACHUC BEKTOPA HAa YHUCIIO, CKATIAPHOC IIPOU3IBEACHNUE BEKTOPOB; YMEHUC UCIIOJIB30BAThE BEKTOPBI U KOOPAWHATHI IJId
MPCACTABICHNA NaHHBIX U PCIICHUA 3a/1a4, B TOM YHCIIC U3 JPYTHUX yLIC6HLIX IIpECIMETOB U pCaHBHOﬁ KHU3HHU

14

VYMeHue onepupoBaTh MOHATHUSAMH: CTOIOMKOBBIE M KPYTOBBIE AMarpaMMBbl, TaOJIULE], cpefHee apupMeTHIecKoe, MEeNaHa,
HanOonblllee W HaMMEHbIIEee 3HA4YEeHUS, pa3Max UHCIOBOIO Habopa; yMeHHE H3BIEKaTb, WHTEPIPETHPOBATh H
npeoOpa3oBbBaTh HH(GOPMAlMIO, MNPEACTaBICHHYI0 B TaONMLAX M Ha [JUarpaMMax, OTpaKalollylo CBOMCTBA H
XapaKTePUCTHKH PeaTbHBIX MPOLIECCOB U ABICHUN; YMEHHE paclio3HaBaTh H3MEHUMBBIE BETHUNHEI B OKpPY>KaloIlleM MHpe

15

VYMeHue onepHpoBaTh MOHATHAMM: CITyYalHBIH ONBIT (CITyYailHBIN SKCTIEPIMEHT), JIEMEHTApHOE COOBITHE (IeMEHTapHBIH
MCXOJM) CIy4aifHOTO OIBITa, cllyuailHoe cOOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOAUTh BEPOATHOCTH CIyHaHHBIX
COOBITHI B ONBITaX ¢ PABHOBO3MOXXHBIMH YJIEMEHTAPHBIMH COOBITHAMM; YMEHHE PEeIIaTh 3a/la4d METOIOM OPTaHU30BaAHHOTO
nepebopa U ¢ UCMOAB30BAHUEM TpaBHUIa YMHOXEHMS; YMEHHE OLCHMBATh BEPOATHOCTH PEATbHBIX COOBITHI M SBICHHUH,
MOHMMATh POJIb MPAKTHUECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHH B OKpPY’KAIOIEM MHUPE M B KM3HM; 3HAKOMCTBO C
MOHATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €TI0 POJBIO B MACCOBBIX SBICHHAX

16

VMenne BLI6I/IpaTB HO,Z[XO,Z[}II_LII/H\/’I HBYqCHHLIﬁ MCTOH IUId PCUICHUA 3adaud, NPHUBOAWUTL IPUMEPBI MATECMATHUYUYCCKHUX
BaKOHOMCpHOCTCﬁ B IIpUPOAC U KU3HHU, paCIlO3HABATh IIPOABIICHUC 3aKOHOB MAaTEMAaTHKHU B HUCKYCCTBC, OIIUCHIBATH
OTACIBHBIC BBIJANOIIHUECA PE3YILTATHI, IOJMYUYCHHBIC B XOAC Pa3BUTHA MATEMAaTHKHW KAaK HAYKH, IIPUBOJANUTL ITPUMCEPHI
MaTEMaTHUYCCKUX OTKpLITI/Iﬁ " UX aBTOpPOB B OTEeUYECTBEHHOH U BCCMHpHOfI HCTOPpHUHU




HEPEYEHDb 2JIEMEHTOB COAEPXKAHUA, IIPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kona IIpoBepsieMblii 3JIeMeHT coaepKaAHUs

1 Yucnna ¥ BLIMMCICHUS

1.1 HartypanbsHble 1 nienble uncia. [ [pu3Haku AETMMOCTH IENBIX YHCeN

1.2 OOBbIKHOBEHHbBIE U ACCATUYHBIC APOOU, TPOLIEHTHI, OECKOHEUHbIE IEPUOUIECKIE TPOOH

1.3 PannoHansHEIe Uncna. ApupMeTHUIECKHE ONIEPAINH ¢ PATHOHATBLHBIMH YHCIaMA

1.4 JlelictBuTenbHbIe Yncia. ApudpMeTHIECKHE ONEPALHHN C IeHCTBUTEIbHBIMU YHCIAMH

1.5 [IpnOmKkEHHBIEC BEIYUCIICHNS, TPABHIIA OKPYTJICHUS, IPHUKH/IKA U OI[EHKA Pe3yIbTaTa BEIYHCICHUI
2 AnrebpaniecKkue BbIPAKESHHS

2.1 bykBeHHEIE BBIpaKeHUS (BEIPAKCHHUS C TIEPEMEHHBIMH )

2.2 Crenenb ¢ uenbiM nokasarenaem. CTeneHb ¢ palMoHaIbHbIM NoKa3aTesneM. CBOHMCTBA CTENEHH

2.3 MHoro4eHEI

2.4 Anrebpandeckas ApoOh

2.5 ApubMeTHUIECKHH KOPEHb HATYPaIBHON cTeneHn. JIefcTBUS ¢ apidMEeTHIECKIMH KOPHIMH HATypaIbHOW CTETICHN
3 YpaBHEHHS M HEpaBEHCTBA

3.1 Henwie 1 qpoOHO-pallMOHANTBHEIC YpaBHEHNS. CUCTEMBI U COBOKYITHOCTH YPaBHEHWH

3.2 Lensbie 1 poOGHO-pallioHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB

33 Pemrenne TekcTOBEIX 3aa4
4 UncoBele NOCIEN0BATEILHOCTH

4.1 ITocnegoBaTe ILHOCTH, CTTOCOORI 3aJaHNS TTOCIIENOBATEILHOCTEH

4.2 Apudmernueckas U reomerpuueckas nporpeccuu. opmyna clI0kKHBIX IPOLECHTOB
5 DOyHKINH

@OyHKkuus, cnocodbl 3ananus ¢yHkuuu. ['padpuk ¢pyHkumu. OOnacth onpeneieHHs] U MHOXKECTBO 3HaueHW ¢yHkuuu. Hymm
5.1. ¢ynkuuu. [lpomexxyTku 3HakonocrosiHcrBa. [IpoMexyTkM MOHOTOHHOCTH (QYHKUMHM. MaKCHMMyMbl M MHHMMYMBbI (DYHKLHH.
HawnOomsIiee W HanMeHbIllee 3HadeHNe (YHKIIMH Ha TTPOMEKYTKE



KOOp,Z[I/IHaTLI Ha HpHMOﬁ U IIJTOCKOCTH

6.1 KoopannatHas npsmast

6.2 JlexapTOBBEI KOOPIMHATHI Ha TUIOCKOCTH
7 I'eomeTpus

7.1 I'eomeTpuueckye (GPUTYPHI H UX CBOMCTBA

7.2 TpeyronsHuk

7.3 MHOroyroasHUKH

7.4 OKpYKHOCTB H KPYyT

7.5 H3mepenne reoMeTpHIeCKIX BETHIHH

7.6 BexTops!l Ha TUIOCKOCTH
8 BeposaTHOCTE M cTaTHCTHKA

8.1 OmnucarenpHas CTaTHCTHKA

8.2 BepostHocTh

8.3 KombunaTopuxa

8.4 MHoxkecTBa

8.5 I'padnr




YUYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

METOANYECKHUE MATEPHAJIBI IUIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






