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HOACHUTEJBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W cTaTUCTHKa» YIIyOJEHHOTO YpPOBHS
ABJIAETCSI TPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOrO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeqHEro oOmiero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HadyeH sl OpMUPOBAHUSL Y O0OYyHAIOUIUXCS CTATUCTUYECKON KYJIBTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTENW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISl
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. Ilpu u3yueHum kypca
oOoramaroTcsi MpEACTaBICHUS OOy4yalolmUMXcs O METOAaX HCCIEIOBaHHUS
U3MEHYMBOTO MHUpPA, pa3BUBACTCSI NOHMMAHHWE 3HAYMMOCTH U  OOILHOCTU
MaTE€MaTUYECKUX METOJOB IMO3HaHUS KaK HEOThEMIIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBlI€HO Ha 3aKpeIyIeHuE 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4alHBIX BEJIIMYMHAX U B3aUMOCBSA3SIX MEXIY
HUMH Ha BaXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y oOydaronmxcsi JOJKHO ¢(POPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIOIb3YEMBbIX
JUISL  ONMCAHUsl  AHTPOIIOMETPUYECKUX U JAeMorpauyeckux  BEJIUYUH,
NOTPEIIHOCTE B pa3iMyHbIE pPOAA H3MEPEHUSX, JJIUTENBHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHK MACCOBBIX SBJICHUH U MPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIsSeTCS 0a30i 1Ji1 OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHELUATBHOCTEH, HO TaKXe COLUAIBHBIX M IICHUXOJIOIMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OoJbIIMX AaHHBIX. LleHTpanbHyl0 4YacTh yY4eOHOTro Kypca 3aHHMaeT
o0CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHcell — (YHIAMEHTAIBHOIO 3aKOHAa MNPHUPOJBI,
MMEIOIIIETO MaTeMaTHIECKy10 (hOpMalIh3aIluIo.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIE
coziepkatenbuble TMHUU: «CiayyaliHble cOOBITUS U BeposiTHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

Copepxxanne muHuM «CnoydallHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEICTABICHUN O pacHpelesieHnd BEPOSTHOCTEH
MEKly 3HAYCHUSMH CIy4aHBIX BEJIMYHMH. Ba)KHYI0 4acTh B 3TOM CONEPKATEIBHON
JIMHUY 3aHUMAET U3yYEeHHUE F€OMETPUUYECKOr0 U OMHOMHUAIBHOIO pacipeiesieHui u
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTENbHBIM M HOPMaJbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHbBIMUA BEJIMYMHAMU U
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOy4yaloluXxcs Ha ONHUCAaHUU U



U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMAJIbHOMY PacIpeAeIeHUsIM.

B yueGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHTEJIbHOE H3YYEHHE CBS3U
MEXKJy CIy4YalHbIMH BEJIMYMHAMU W ONUCAHHE HSTOW CBSI3M C TMOMOIIBIO
kKod(dummeHTa KOppesaMu M €ro BbIOOPOYHOTO aHajgora. OTH DJIEMEHTHI
COJIep>KaHMs Pa3BUBAIOT TeEMY «/[narpaMMbl paccenuBaHus, U3YUYECHHYIO HA YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHUsl, ¥ BO MHOTOM OIUPAIOTCS Ha CBEACHUS U3
KYPCOB aJIreOpbl U T€OMETPHH.

Emé ommH  s3meMeHT  coaepKaHusd, KOTOpPBIM  Npe/Iaraercsa  Ha
O3HAaKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIy4allHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUHA HOCUT PAa3BUBAIOIIMI XapakTep U
SBJIIETCS] aKTYaJIbHBIM ISl OYIyIIUX aOUTYpUEHTOB, MOCTYHAIONIUX HA YYeOHbIE
CIEIUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
YIPABJICHUEM.

Ha wusydenue yueOHOro Kypca «BeposTHOCTP UM CTaTHCTHKa» Ha
yrayOaeHHOM ypoBHE oTBojuTca 68 wacoB: B 10 kmacce — 34 uaca (1 uac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COAEPXKXAHUE OBYUEHUA

10 KJIACC

I'pad, cBs3ubIi Tpad, myTH B rpade: nukibl U nenu. CreneHb (BaJIGHTHOCTB)
BepmmHbL. ['padbr Ha TocKkoCTH. [lepeBbs.

CnyyaiiHple  DKCIIEPUMEHTHI  (ONBITBI) W CIIy4allHbIE  COOBITHS.
DOnemeHTapHble cOOBITUA (MCX0/1bl). BeposTHOCTh ciyyaiiHOro coobiThs. binzocth
4acTOTHl M BEPOSTHOCTH COOBITHH. CilydaliHbIe OMBITHI C PaBHOBO3MO>KHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepanun Haj COOBITUSIMU: IIEpECEUCHHUE, 00bEIMHEHHE,
IPOTHUBOIONOXKHBIE cOObITUA. Juarpammel  Oiinepa. PopMyna  CIOXKEHUS
BEPOSATHOCTEM.

YcnoBHAsE BEPOSATHOCTb. Y MHOKEHUE BEPOSITHOCTEH. JlepeBO CiydailHOTO
skcnepumenTa. Popmyia noaHon BepostHocTh. Popmyina baiieca. HezaBucumele
COOBITHS.

bunapHbIi c1yyaliHbIi ONBIT (MCOBITAHKE), yeIeX U Heyaada. HezaBucumsie
ucneiTaaus. Ceprsi HE3aBUCUMBIX MCIBITAaHUM 10 MepBoro ycrnexa. [lepecraHoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX wucHbITaHuil bepaymmu. CiydaiiHeiii BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue  BeposTHocTe. Jlmarpamma
pactipenenenus. Onepanuu Haj ClIy4yallHbIMHU BelM4YrMHaMu. buHapHas ciydaitHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KITACC

CoBMeCTHOE paclpelelieHue IBYX CIy4aWHbIX BeJIU4WH. He3aBucumbie
CJIy4alHBIE BEJIUYHUHBI.

MaremaTudeckoe OXHUAaHUE CIIy4yalHOW BEJIWYUHBI (pacrpenesieHus).
[IpuMepbl TIPUMEHEHHUST MaTEMaTHYECKOTO0 OXKUJIaHMS (CTpaxoBaHHE, JOTepes).
Marematnyeckoe oxujaHue OWHAPHOW CIydyalHOW BeIMYMHBI. MaTteMaTudeckoe
OXXMJAHUE CYMMBbI  CIIy4YalHBIX BEJIMYMH. MaTeMaTH4ecKoe  OXKHUIaHUE
T€OMETPUYECKOTO U OMHOMHUAILHOTO pacpeieTICHUH.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIIyYalHOW  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OuHapHOM CydyailHON BeNIMYUHBI. MaTemMaTH4ecKkoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss UM CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAJIBHOTO
pacnpenenenusd. Jlucnepcuss W CTAHAAPTHOE OTKJIOHEHHE T€OMETPHYECKOIO
pacrnpeeneHus.

HepapenctBo UebOniméra. Teopema YeoniméBa. Teopema bepHynau. 3akoH
OonplIMX  4ucesl. BpIOOpouHBI  MeTOA — ucchenoBaHuil.  BwiOopouHbie



XapakTepuCTUKU. OLIEHMBAaHUE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpepriBuble cnydaiinble BenuuuHbl. [IpuMepbl. DyHKIHA IUIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpelneneHne U €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIIbHOMY pAaclpeaeiIeHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTU
[O0KA3aTeNbHOIO pacnpeaesieHus], QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[locnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHMBIX  COOBITMH. 3ajauu,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuaumst 1Byx caywailHeix BenuuuH. Koadduument nunelHoM
koppensiuud. CoBMECTHbIE  HAOMIOAEHUS JBYX BEIUYHMH. BbBIOOpOUYHBIN
Kod(phuLMeHT Koppendanuu. Paznuune Mexay JTUHEWHOW CBSI3bI0O U MPUYUHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IUTAHAPYEMBIE PE3VJBTATHI OCBOEHUS
YYEBHOT'O KYPCA «BEPOSITHOCTB U CTATUCTHUKA»
(YTJIYBJEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaIOIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJiEHA POCCHMCKOTO  0OIlecTBa, MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH,
IpoLEeIyp TpaXJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW MICHTUYHOCTH, YBAXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCUICKOTO HApo/a, CHOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAS JCTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUI, PACCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTUYECKUE 3HAHUSI B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aAHITHH U
OTIIbIXa, PEryisipHas (u3NYecKasi aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAaHWE IIEHHOCTH TPYJOJIOOUS, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccu W peanu3oBbIBATH COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MareMaTU4ecKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PELICHUU TPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYyJIbTYPhl, TOHUMAHUE BJIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE II100aIbHOTO XapaKkTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTAIIUS
Ha TIPUMCHECHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus] 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYMKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OONIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MESITEIBHOCTH, ATAaroB €&
Pa3BUTHS W 3HAUYUMOCTH ISl PAa3BUTUS LUBWIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOW KakK CpPEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh W  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISBIIATH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3HM W
npoTUBOpeYHs B (PaKTax, MaHHBIX, HAOMIOJCHUSX W YTBEPKICHUAX, MPEIiaraTh
KPUTEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPCUHIA;

JIenaTh BBIBOJALI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IIPOBOIUTH CaMOCTOSITEIIEHO JTI0KA3aTelIbCTBA MaTEeMaTHICCKUX
YTBEPXKJICHUM (MpsMbIe W OT TIPOTUBHOTO), BBICTpAMBaTh AaAPTYMEHTAIIHIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

BBIOMpPATh CHOCO0 perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOMpAaTh Hauboliee TOAXOMSIMUA €  y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3oBble uccienoBarebCKue 1eiCTBUA:

UCTIONb30BaTh BOMPOCHI KaK HMCCIIEOBATENLCKUNM HHCTPYMEHT ITO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOINIHE  MPOTHBOpEUHe,  MpodseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3HIIMIO, MHEHUE;

IIPOBOIUTH CAMOCTOSITENIEHO CTNIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBJICHHUS, POIIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;
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CaMOCTOSITENILHO (OPMYITUPOBATh 000OIIEHUS U BBIBOJBI MO PE3ybTaTaMm
NpOBEAEHHOTO  HAOMIOACHUS, HCCICNOBAaHUS, OIIGHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpoliecca, a TaKKe BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE eUIUTHl MH(DOpMAIUKU, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMpaATh MHPOPMAIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHATH3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUpPOBaTh MH(GOPMAILUIO, MPEACTABIATh €€ B pa3iudHbIX (opmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHHBATH HaAEKHOCTD uH(popmanumn 1o CaMOCTOATENBHO
c(hOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeIIMH OOILIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXkaThb CBOIO TOYKY 3pPEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3a1auH,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0JIe OOCYKJEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJICHHbIE HA TOUCK
pEelIeHNsl, COIMOCTABIATh CBOU CYXIEHUSA C CYXICHHUSIMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jiM4yMe€ U CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHl PELICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIEI0BAHU,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3ajay
NpE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIIAThH IUIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHHMS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH NHTEJJIEKT:

BJIAJIETh HABBIKAMU  TIO3HABATEIHLHONW  peduieKCMM Kak  OCO3HaHMS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTaTa PEIICHHS
MaTeMaTH4YECKOU 3a1a4H;

IpeABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, TAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBIICHHBIX TPYIHOCTEH;



OIICHWBATh COOTBETCTBHE pe3yJabTaTa IIEIM W YCJIOBHSIM, OOBSICHATH
MPUYUHBI IOCTUXKECHUSI I HEJIOCTUKEHUS PE3YJIbTATOB JEATEIIbHOCTH, HAXOAUTh
OILIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYaIbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOM DPaOOThI, pachpenemsiTh
BUJIbI paboOT, JIOrOBapUBAThCs, OOCYX AaTh IMpPOIECC W PpPe3yJabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYMIOBHIX (hopMax paboThl (00CykaeHHs, OOMEH MHCHH,
«MO3TOBBIE€ IITYPMBD» M HHBIC), BBIIIOIHATH CBOK 4YacTh pabOThHl U
KOOPAUHUPOBATH CBOU JEHCTBHUS C JIPYTMUMH YJIEHAMH KOMAaH[IbI, OlLICHUBATh
Ka4ueCTBO CBOEr0 BKJIajia B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDI

K xonny 10 kiaacca oOyyaromuiicss Hay4uTCS:

CBOOOJIHO OMNEPUPOBATh MOHATUSAMU: Tpad, mockuit rpad, cBsS3HBIA Tpad,
nyTh B rpade, 1enb, IUKI, JEPEBO, CTENEeHb BEPIIUHBI, JEPEBO CIIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: CIy4YallHBIM DKCHEPUMEHT (OIBIT),
Clly4aitHOoe COOBITHE, dJIEMEHTApPHOE ClydyailHOe COOBITHE (DIIEMEHTApHBIN HUCXO/)
CIIy4ailHOTO  OMbITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMNBITaX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoAUTh U (OPMYJIIUPOBATH COOBITHS: MEPECCUCHUE, 00bEIMHEHNE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJIb30BATh JAHArpaMMBbl
Diliepa, KOOPAUHATHYIO TIPSMYIO JUJIsl pEIIeHUs 3ajaad, MoJIb30BaThCcs (HopMysion
CJIOKEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIy4YailHbIX COOBITHI;

OmepupoBaTh  TOHATHUAMH:  YCJIOBHAs  BEPOSTHOCTh,  YMHOXKCHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSI, JI€PEBO CIYYalHOIO HKCIIEPUMEHTA,
HAXOJIUTh BEPOSTHOCTH COOBITHH C TIOMOIINBIO TpaBUjiia YMHOXKEHHS, JepeBa
CJIy4aifHOTO OTBITA, HKCIIONB30BaTh (POPMYIy TMOTHOW BEPOATHOCTH, (HOpPMYITy
baiteca mpu pemieHnun 3a1a4, OnpeaesIsiTh HE3aBUCUMOCTh COOBITHH 10 opMmyIie U
M0 OpraHU3alMU CIYYailHOTO AKCIEPUMEHTA;

MPUMEHSATh HM3YYCHHBIC KOMOMHATOpPHBIE (DOPMYIBI ISl TEPEUHCICHUS
AJIEMEHTOB MHOECTB, JJIEMEHTAPHBIX COOBITHI CIy4alHOTO OIBITa, PEIICHUS
3aJlay Mo TEOPUH BEPOSITHOCTEM;

CBOOOJHO  ONEPUPOBATH TMOHSATUSMU: OWHAPHBIA  CIIy4allHBIM  OMBIT
(ucnipiTaHue), ycliex M Heyjaya, He3aBUCHUMbIE HUCIBITAHUS, CepUsl UCIIBITAaHUMH,
HaXOJIUTh BEPOSITHOCTH COOBITUI: B CEpUM MCIBITAHUW JO TMEPBOrO ycnexa, B
CEepUM UCTbITAaHUN BbepHyJUIM, B OMbITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;
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CBOOOJHO OMEpUpPOBATh MOHATHIMHU: CllydyailHasi BETUYMHA, paclpeesieHue
BEPOSITHOCTEW, JuarpamMma pachpeicsieHusi, OuHapHas ciydailHas BEJIWYUHA,
reoMeTpuyecKkoe, OMHOMUAIILHOE PaCIIPEICIICHIE;

ONEPUPOBATh TMOHATHUAMHU: COBMECTHOE PpACHPEACIICHUE JBYX CIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACTIPEICICHUS IBYX CIyYaHBIX
BEJIMUMH JJIS BBIACICHUS PACHPEACIICHUS KaKIOH BEIUYUHBI, OIpPEACICHUS
HE3aBHUCUMOCTH CITyYalHbIX BEJINYUH;

CBOOOJIHO OTNEPUPOBATH MOHATUEM MATEMAaTHYECKOTO OXKUAAHUS CITydyaiiHON
BEJIMYMHBI (pacnpeeieHus), IPUMEHITh CBOMCTBA MAaT€MATUYECKOIO OXUIAAHUS
IpU PEIICHUU 3a/1ay, BHIYUCIATH MAaTEeMAaTUYECKOE OXKHUJIAaHUE OMHOMHAIBLHOTO U
F€OMETPUYECKOTO PACTIPEICIICHNN;

CBOOOJHO ONEpUPOBATh MOHATUSMHU: JUCIEPCUS, CTAHIAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeiesieHHs) TIPU PELIEHUU 3a/lay, BBIUMCIATH AUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 U OMHOMHAJIBHOTO pacipe/leICHUM;

K xoniry 11 kiaacca oOyyaromuicst HAy4uTCs:

BBIUKCIISITH BBIOOPOUHBIE XapaKTEPUCTUKU MO JaHHON BBIOOPKE U OILICHUBATh
XapaKTEPUCTUKN TI'EHEPAJbHOW COBOKYIHOCTH JaHHBIX 1O BbIOOPOYHBIM
xapakrepucTukaMm. OneHUBaTh BEPOSITHOCTH COOBITHIM U MPOBEPATH MPOCTEHUIINE
CTaTUCTUYECKHUE TUIIOTE3BI, MOJIB3YSCh H3YUYEHHBIMU PACIIPEACICHUSIMMU.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc

KoauyecTBO yacoB

Ne HanMeHoBaHue pa3jeioB U TeM DJIeKTpOHHBIE (M (poBHIe)
n/n nporpamMmbl Beero | KOHTPOIBHBIE | oGoasopatenbHbIE pecypebl
padoThI
https://resh.edu.ru/office/user
1 DneMeHTHI Teopuu rpados [profile/
https://www.yaklass.ru/
C . . https://resh.edu.ru/office/user
JIy4ailHbIE OMBITHI, CIIyYaiiHbIE :
2 5 P~ [profile/
COOBITHA M BEPOATHOCTH €O https://www.yaklass.ru/
Onepanuu HaJl MHOYKECTBaMU U https://resh.edu.ru/office/user
cooprTusMu. CIioKeHue U [profile/
3 | yMHOXeHHE BepOSTHOCTEIA. https://www.yaklass.ru/
VYcnoBHas BEPOSITHOCT.
He3aBrucumeie coObITHSA
https://resh.edu.ru/office/user
4 | DneMeHTbl KOMOMHATOPUKU 4 1 [profile/
https://www.yaklass.ru/
Cepuu nocienoBaTeabHbIX https://resh.edu.ru/office/user
5 ucneiTanuii. McnpiTanus [profile/
Bepuymmu. Ciy4yaitHsiii BEIOOD 13 https://www.yaklass.ru/
KOHEYHON COBOKYIHOCTHU
C . https://resh.edu.ru/office/user
nyanHme BCIIMYUHBI U )
6 4 1 [profile/
PaclpeC/ICHIA https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 5
ITPOI'PAMME 34
11 kaace
KosanyecTBo 4acoB DJIeKTPOHHBIE
Ne | HaumeHoBaHMe Pa3iesioB M TeM (ndpossIe)
n/n | nporpammbt Beero Konrposnbupr | (HHPP
€ padoThl o0pa3oBaTeIbHbIC pecypchl
1 39KOH GONBIIX YHCEN 5 https://resh.edu.ru/office/user/p
rofile/ https://www.yaklass.ru/
2 OneMeHTh MaTeMaTHYeCKOM https://resh.edu.ru/office/user/p
CTATUCTHUKHA 6 rofile/ https://www.yaklass.ru/
HenpepsiBHbIE c1ydalinble https://resh.edu.ru/office/user/p
3 BEJIMYUHBI (pacnpeneneHus), rofile/ https://www.yaklass.ru/
MOKa3aTeIbHOE U HOPMAJIbHOE 4
pacrnpeeseHus
4 p I https://resh.edu.ru/office/user/p
acHpeje/IeHue 1lyaccoHa 2 rofile/ https://www.yaklass.ru/
5 CBs13b MEXY CITy4allHBIMU https://resh.edu.ru/office/user/p
BEJIMYMHAMU 6 rofile/ https://www.yaklass.ru/



https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
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6

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH

11

https://resh.edu.ru/office/user/p

rofile/ https://www.yaklass.ru/

OBLIEE KOJIMYECTBO YACOB I1IO
ITIPOTPAMME

34



https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposATHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPaAMMBbI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeJHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIblIee, HAMMEHbILIEe 3HaYeHHE, pa3MaX MacCUBa YHCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSIMU: CIIY4alHBIN SKCIIEPUMEHT (OIBIT) U CllydyaliHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JEMEHTapHBIH MCXOJ) CIy4ailHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PAaBHOBO3MO>KHBIMHU
CJly4yaliHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHUIL B
W3YYEHHBIX CIIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHS: IEepeceuyeHue M OO0beIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIOJIOKHOE JIaHHOMY COOBITHIO;
' MOJIb30BaThCs AMarpaMMaMu Diiiepa 1 GopMyIIoil cloKeHHUs BEpOSATHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IOMOIIBIO IMPaBUJIa YMHOKEHHUS, C IMOMOUIBIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUSAMHU: UCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHH
' HE3aBUCHMBIX HCIBITAHUA [JO IEPBOr0 YCIEeXa, HAaXOJUTh BEPOSTHOCTU
coObITHI B cepun ucnbiTanuii bepuymnnu
6.8 OnepupoBaTb  MOHATUSAMH:  ClIy4aiiHas  BEJIWYMHA, paclpeiesieHue
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYEHHUM  CIydallHOH  BEJIMYUHBIIIO

pacripeeseHUIO WIIA ¢ TIOMOIIBIO THarpaMm




14

OnepupoBaTb MOHATHEM MaTEMATUYECKOTO  OXXKMJAHUSA, IPUBOIUTH
IIPUMEpPBI TOr0, KaK IPUMEHSETCS MATeMaTU4YECKOE OXKUAAHHME CIIy4alHOMN

52 BEJIMYMHBI, HAXOJUTh MaTEeMaTHYeCKOe OXHUIAHWE 10  JaHHOMY
pacmpeeeHuIo

5.3 Nmeth npeacTaBiaeHue o 3aK0OHE OOJIBITUX YHCET

5.4 MMeTs npeacraBieHue 0 HOPMaJIbHOM PaCIpEACIICHUN
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
6

6.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuul U quarpamm. CpenHee apudmeTHIecKoe,

MEauaHa, HauOoJIbIIIee U HAaUMEHBIIIEES 3HA4YCHM:, padMax, JUCIICPCHUA U CTaHAAPTHOC
OTKJIOHCHHEC YU CJIOBBIX Ha60p0B

6.2

CrnyJaiiHble SKCIIEpUMEHTHI (OIBITHI) U CITydaifHbIE COOBITHS. DJIeMEHTapHBIE COOBITHS
(ucxozpl). BeposTHOCTh ciydaliHOro coOBITHS. BiM30CTh 4YacTOTBIM BEPOSTHOCTH
coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIIBITaXC PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMHU COOBITUAMU

6.3

Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TMPOTHBOMOIOXKHBIC
coObITus. uarpammsl Diinepa. opmyina ciaoKeHus: BEposATHOCTEN

6.4

6.5

VcnoBHass  BEpOSATHOCTh.  YMHOXEHUE  BeposTHOcTed. JlepeBo  ciiydaitHOTro
skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbie COOBITHS

KomOunatopHoe mpaBuio ymHOxeHus. IlepectaHoBku u ¢aktopuan. Ywucio
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetoToHa

6.6

bunapHblli ciydaliHbIii ombBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHBbITaHUI 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

6.7

CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
[Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMUATBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Teopus BEpOSTHOCTEN U CTATHCTHKA

5.1

YuncnoBble XapaKTEPUCTHKH CIyYalHBIX BEIMYMH: MaTeMaTHYecKoe OKUIaHuE,
JWCTIEpPCUsT M CTAaHIIAPTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHUsT MaTeMaTHYECKOTO
OKUJIaHUS, B TOM 4YHCJIE B 3a/ayax M3 IOBCEIHEBHOW XH3HH. MaremaTHueckoe
OXKUJlaHue OMHApHOH cilyyailHON BenMuMHBI. MaremMaTHyecKkoe OXHJIAaHHE CYMMBI
CllyyailHBIX BeTMYMH. MareMaTuyeckoe OKUAaHue U AUCIEPCUS] TEOMETPHUECKOTO U
OMHOMMAJIBHOTO paclpeieeHui

5.2

3akoH OOJBIIUX YHCET M €ro POjb B Hayke, Mpupoje U odmiectBe. BriOopouHbIit
METO/]I UCCIICIOBAHUI

5.3

[Ipumepsl  HENpEpBIBHBIX  CIy4alWHbIX BeIWMYUH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeieieHuu
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3SOBAHUSI

Kon
nposeps
eMoro
TpedoBa
HHUS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

Bnanenne meromamu J10Ka3aTeIbCTB, AITOPUTMAaMHU PEHICHUS 3ajad; yMEHHE
(GbopMyIIMpOBaTh W ONEPHPOBATH MOHATHSIMH: OIPEICICHHE, aKCHOMa, TeopeMma,
CIIC/ICTBUE, CBOMCTBO, MPH3HAK, OKA3aTEIbCTBO, PABHOCHIIbHBIC (OPMYIUPOBKH;
NPUMEHITh MX; YMeHHE (OpMYIHpPOBaTh OOpPAaTHOE U  IPOTHUBOIOJIOKHOE
YTBEPXKJCHHUE, TPUBOAUTH TPUMEPbIl U KOHTPIPUMEPHI, HCIOJIB30BATH METOJ
MaTeMaTHYECKOU HHAYKOWHW; OPOBOJAUTHL OO0KA3aTCIbHBIC PACCYXIACHUA [IPpU
pellieHNH 3a]a4, OLEHUBATH JIOTHUYECKYIO MPABHIBHOCTh PACCYXKICHHI; YMEHUE
OIICpHUPOBATH INOHATHUAMU: MHOXECTBO, IIOAMHOXECTBO, ornecpannuun HazQ
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar it
OIMMUCAaHUs PCAIBHBIX IMPOLCCCOB U SIBJICHUU U IIpH PCIICHUU 3a/la4, B TOM YUCIIC U3
IPYTUX y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATh MOHATUSAMU: Tpad, CBIZHBIM
rpad, aepeBo, UK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U OMHUCHIBATH rpadbl

pa3siInIHbIMU CHOCO68.MI/I; HCIIOJB30BAaTh l"pa(l)LI IIpu pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYpPaIbHOE YHUCIO, LIEJI0E YUCIIO, CTENEHb C
LIEJIBIM TI0KA3aTejIeM, KOPEHb HATYypAJIbHOM CTENEHH, CTENEHb C PalMOHAIbHBIM
MOKa3aTeJieM, CTETIeHb C JEHCTBUTEIBLHBIM TIOKa3aTesieM, Jiorapudm ducia, CHHYC,
KOCUHYC U TAaHTE€HC IMPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOIYJI), PallMOHAIBHOE
YHUCII0, UPPALMOHAIBHOE YUCII0, MHOKECTBA HATYPAIbHBIX, IIEJIBIX, PAIIMOHATIbHBIX,
JNEUCTBUTEIBHBIX  YUCEN; YMEHHE HCIOJIb30BaThb IPU3HAKU  JEIUMOCTH,
HaWMEHBIIIMA OOIIHI IeTUTETh U HauMeHbIee ob1ee kpatHoe, anroput™ EBkimaa
MpU PELICHUM 33/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU IMO3ULUUOHHBIMU CUCTEMaMH
CUHCIICHMs; YMEHHE BBHITIOJNHATh BBIYUCICHHE 3HAYCHWH W TpeoOpa3oBaHUs
BBIpOXKEHUH €O CTemeHsMH W JorapudmMamu, Mpeodpa3oBaHus ApoOHO-
palMOHAIBHBIX BBIPAXKEHUI; YMEHHE ONEepPUPOBATH MOHATUSIMH:
MOCIIEI0BATEIBHOCTh, apU(PMETHIECKAs IPOTPECCHs], TEOMETPUUECKas POTPECCHS,
OCCKOHEYHO YOBIBaIOIas TeOMETpHYECKasi TMPOTPECCUs; YMEHHE 3aJaBaTh
MOCIIEZIOBATEIHLHOCTH, B TOM YHCIIE C MOMOINBIO PEKYPPEHTHBIX (OpMYT; YMEHHE

OIICpHUPOBATH TMOHATHAMH: KOMIIJICKCHOC 4YHCIIO, COHpH)KéHHBIC KOMIIJICKCHBIC
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4Kclia, MOJIYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢popMa 3alrcu KOMIUIEKCHBIX
gucen (reoMeTpUuecKas, TPUTOHOMETpPUYECKass U anredpandeckas); yMeETh
MIPOU3BOJIUTH apuPMeTHUeCKrue NEHCTBUS ¢ KOMIUICKCHBIMU YMCIAMU; TPUBOIUTD
MpUMEPBbl  MCIOJB30BaHUS KOMIUIEKCHBIX YHCEN, OIEpUpPOBATh IOHATUIMHU:
Marpumia 2xX2 u  3X3, omnpeneaudTellb MAaTpuUllbl, T€OMETPUYECKUA CMBICHT

OIIpEeACIUTES

YMeHue  onepupoBaTh — NOHATUSAMHU:  PalMOHAJIBHBIE,  HMPPALMOHAJIBHEBIC,
MOKa3aTeIbHbIe, CTETIICHHBIE, JTorapu(MUIECKUEe, TPUTOHOMETPHUECKUE YPaBHEHHS
U HEPAaBEHCTBA, MX CHCTEMbI; YMEHHE OIEpPHUPOBATh MMOHATHSIMH: TOXKIECTBO,
TOKIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHOCTh YPaBHEHMI, HEPABEHCTB U CHUCTEM; YMEHHME pellaTh
YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3jIUYHBIX IPUEMOB; pEIIATH
YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl C IIapaMETPOM; IMPUMEHATH YPaBHECHMS,
HEPABEHCTBA, MX CUCTEMBI JUI1 PELICHUS MaTeMaTU4YeCKMX 3aJad W 3a1ad M3

Pa3JIMIHBIX obnacrei HAayKHU U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, YETHOCTh (YHKINHU, TEPUOAUYHOCTD
(GYHKIIMM, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH (YHKIIMH, SKCTPEMYM
¢byHkuMu, HauOoJsiplllee M HaMMEHbIEe 3HAYeHHS (QYHKUUU Ha MPOMEKYTKE,
HenpepelBHasE (YHKIUS, acUMOTOTHI rpaduka (yHKIUH, TepBas U BTOpas
NpOU3BO/HAS (DYHKIMH, T€OMETPHUUECKUN M (U3NYECKHH CMBICT HPOU3BOJIHOM,
nepBooOpasHas, onpeneaeHHbI UHTErpail; yMEeHHe HaXOAUTh aCUMITOTHI Ipaduka
(GyHKIMU; YMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, MPOU3BEIEHUS, YaCTHOIO U
KOMITO3UIIMN (PYHKIIMHA, HAXOAUTh ypaBHEHHE KacaTelbHOU K rpapuky (QyHKUWU;
YMEHHUE HAaXOIUTh MPOU3BOAHBIE JIEMEHTAPHBIX (YHKUUH; yMEHHE HMCIIOIb30BaTh
MIPOM3BOJIHYIO JUISl  HUCCIE[OBaHMS  (QYHKIMH, HaXOJUTh HauOoJbLIME U
HaUMEHbIINE 3Ha4eHUs (QYHKUMHA; CTPOUTH TpapUKd  MHOTOUJICHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTH4YeCKOro aHajan3a; MPUMEHSITh MPOU3BOIHYIO
JUIS. HaXOXKACHUS HaWIy4IlIEero PeleHusl B IPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMMYECKUX W (PU3UUECKHX 33/Jayax; HAXOAUTH IUIOMIATU U 00BbEMBI (Uryp c
IIOMOUIBI0 MHTETpajia; MPUBOAUTH IPUMEPBHl MATEMAaTUYECKOTO MOJAEIUPOBAHUS C

noMoIpio auddepeHnaIbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSMU: rpaduk GyHKIUH, oOpaTtHas GyHKIHS,
KoMro3uuusi  (yHKUMHA, JHUHEHHas  (QyHKOuUs, KBaapaTHyHass  QyHKUUS,
panoHanpHass (QYHKIUS, CTENeHHAs (QYHKIUS, TPUTOHOMETpUYECKHEe (YHKIIUH,

oOpaTHbIe TpUTOHOMETpUYEeCcKHe (YHKIMM, MOKa3aTelbHas W Jorapumuyeckas




18

GyHKIMK; yMEHHE CTPOUTh TrpaduKd W3YyYCHHBIX (YHKIMNA, BBITOIHITH
npeoOpa3oBanus rpauKoB (QYHKIHA, HCIOJIB30BaTh TpaduKu s U3YYICHUS
MIPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUU 33134 U3 IPYTUX YIeOHBIX MPEIMETOB U
3aad M3 peaJbHON IKW3HU; BBIpAXKaTh (HOpPMyJIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; WCIOJb30BaTh CBOWCTBA W TpapuKud (QYHKIUH JUIS  PEHICHHS
ypaBHEHHUH, HEPaBEHCTB U 3aja4 ¢ MapaMeTpamu; W300pakaTh Ha KOOPAUHATHOM

IINIOCKOCTH MHOKCCTBA pCI_HeHI/Iﬁ ypaBHCHHfI, HEPABCHCTB U UX CUCTEM

YMeHue peuiatb TEKCTOBBIE 33Jaud PasHbIX THIOB (B TOM YHCJIE HA IPOLIEHTHI,
JIOJIU ¥ 9acTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33/1a4H
3 00JacTW ympaBlIeHUS JMYHBIMH M CEMEHHBIMH (UHAHCAMH); COCTaBJIATH
BBIPQXKCHHS, YPaBHEHHUS, HEPABEHCTBA M HX CHUCTEMbl 110 YCJIOBUIO 3a1ayH,
HCCIIEIOBAaTh NOJyYEHHOE PEIICHNE U OLIEHUBATh MIPaBA0N0I00HOCTh PE3YyJIbTaTOB;
YMEHHUE MOJEIMPOBATH pPEajbHbIC CUTYallMM Ha SA3bIKE MATEMATHUKHU; COCTABIATh
BBIDO)KCHMS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMbl II0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENH C MCIOJIb30BAaHUEM ammnapara airedpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaThb TMOHATHUAMHU: CpelHee apudmeTrnyeckoe, MeauaHa,
HauOoJsplllee M HaWMEHblIee 3HAYeHHUs, pa3Max, JUCIEpCHs, CTaHAapTHOE
OTKJIOHEHHE 4YMCIOBOro Habopa; yMEHUE W3BJIEKaTb, HWHTEPIPETUPOBATH
uHboOpMalMIo, TpeJICTaBIeHHY0 B Ta0nMuax, Ha JAMarpaMMmax, Trpadukax,
OTPaXAaIOIlyl0 CBOMCTBA pealibHbIX MpPOLECCOB U SBJIEHUH; NPEICTABIATH
MHGOPMALIMIO C MOMOINBIO TAaOMUI] M JUarpaMM; HCCIIEIOBaTh CTaTUCTHYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUUecKHUX METOJOB U AJIEKTPOHHBIX
CpeACTB; TpaHUUECKH HCCIE0BaTh COBMECTHBIE HAONIOJEHUS C TOMOIIBIO

JarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun

YMeHue omnepupoBaTh MOHATUSAMU: CIy4allHBIA OMNBIT M CiIy4ailHOE COOBITHE,
BEPOSTHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOATHOCTH C
HCIOJIb30BaHUEM TIpapUUecKuX METOJ0B; MPUMEHATH (QOPMYJbl CIOXKEHUS WU
YMHOXKEHUSI BEPOSATHOCTEH, (popMylly NOJIHON BeposTHOCTH, dopmyny bepHymm,
KOMOWHATOpHBIC PaKThl U (HOPMYJIIBI; OIIEHUBATH BEPOSATHOCTH PEATHHBIX COOBITHIA;
YMEHHE OIEpUpOBaTh MOHATHSMM: CiIy4daiiHas BEJIMYMHA, PACIPENEICHUE
BEPOSITHOCTEM, MaTEeMaTU4YeCKoe OXHUAAHWE, JUCHEPCHs W CTaHJIAapTHOE
OTKJIOHEHHE CIy4allHOW BENWYHMHBI, (DYHKIUH pacrpenesieHuss M IUIOTHOCTH
PaBHOMEPHOTIO, IIOKAa3aTEIbHOTO M HOPMAJIBHOIO pacHpeleseHUuN; yMEHHUE

HCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX pACIPEACICHUM Ul pelIeHUs 3ajady;
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3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIUX YHCEN, METOAbl BBIOOPOUHBIX
WCCIICIOBAaHMI; yMEHHE MPUBOAUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI
B IPUPOJHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE OINEpPUPOBATH MOHATHUIMU:
COUETaHME, IEPECTAHOBKA, YHUCJIO COYETaHWIl, YHUCIO [EPECTaHOBOK; OMHOM
HploToHa; yMeHue NpUMEHSTh KOMOWHATOpHBIE (AaKThl U PACCYXKIEHUS Ui
pelieHust 3agad; OLEHHBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA; COCTaBISATH

BEPOSATHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOTYyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATHUSMHU: TOUYKa, IpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYMHA yIja, IJIOCKUU YroJjl, JABYIPaHHBIM yroiy, TpEXTpaHHBINA
yroj, CKpelMBaroluecs TMpsMble, MNapajUIebHOCTh U IEPHEHAUKYISIPHOCTD
NpSAMBIX W IUIOCKOCTEH, Yroid MEXIYy MpPSAMBIMH, YIOJd MEXIYy MpsSMOA U
IJIOCKOCTBIO, YroJl MEXJY IUIOCKOCTSMHU, PACCTOSTHUE OT TOYKU O IJIOCKOCTH,
paccTositHue MEXAy MNpPSIMbIMH, PACCTOSHHE MEXKIY IUJIOCKOCTSMU; YMEHHUE
HCIOJIb30BaTh MPU PEILIEHUH 3a/lad U3y4yeHHbIE (aKThl U TEOPEMBbl IUIAHUMETPUH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHUPA; CTPOUTh
MaTeMaTUYeCKUe MOJEIN C IOMOIIBI0 T€OMETPUYECKUX MOHSATHM M BEINYMH,

peuaTh CBA3aHHBIC C HUMHW IIPAKTUYCCKUC 3a1a9U

10

YMeHue onepupoBaThb HOHATHSAMM: IUIOIAAb  (GUTYphl, 00BEM  (urypsl,
MHOTOTPaHHHUK, MPaBWIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKa, KyO,
napajjiesienunesl, Opu3Ma, NUpamuaa, Gurypa M IMOBEPXHOCTh BpalICHUS,
HWIMH]P, KOHYC, 1ap, cepa, MmIomaas chepbl, MIomagb TOBEPXHOCTH MUPAMU/IbI,
NPU3MBI, KOHYCa, LWIMHIApPA, 00bEM KyOa, MPsIMOYTOJbHOTO Mapasulesenunena,
MUpaMHJIbl, IPU3MBbI, IMJIUHAPA, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHyca ¥ LMIUHApA, MapajyIeJIbHbIE OCH WIM OCHOBAaHHIO, CEYEHHUE IIapa,
IJIOCKOCTh, Kacarouiasicsi cgepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOI'PaHHUKH, (PUTYpHI M IOBEPXHOCTH BpAILECHUS,
UX CEYEHMsI, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSITh
CBOWCTBA F€OMETPHUECKUX (UTYP, CAMOCTOATENBHO (HOPMYIHPOBATH ONPECTICHHS
U3y4aeMbIX (QUIyp, BBABUTAaTh THUIOTE3bl O CBOWCTBaX U  IpHU3HAKaX
reoMeTprueckux (puryp, 000CHOBBIBATh WJIM OIPOBEPraTh UX; YMEHHE MPOBOIUTH
Kjaccu(uKanuo (GUryp mo pas3avyHbBIM IPU3HAKAM, BBIIOIHATH HEOOXOIMMBbIE

AOMOJHHUTCIIBHBIC TIOCTPOCHUA

11

YMmenune ONCprupoOBaTh MOHATUAMU: ABUKCHUC B MPOCTPAHCTBEC, HapaﬂﬂeﬂbHBIfI
MePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, TIOBOPOT, TpeoOpa3oBaHue

no1o0us, moo0HkIe (GUTYpPBI; yMEHHE paclio3HaBaTh paBHbIEC U MOJO0HbBIE (PUTYPHI,
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B TOM 4YHCJI€ B MPUPOJIE, UCKYCCTBE, apXUTEKTYpE; UCIOIH30BaTh T€OMETPHUUECKHE
OTHOILIEHUS TPU PEIICHUH 33J]1a4; HAXOJUTh F€OMETPUUYECKHE BEIMYMHBI (IJIMHA,
yroJ1, TUIOIIAb, 00bEM) MPHU PElICHUH 3a]a4 U3 APYTUX y4eOHBIX MPEAMETOB U U3
peaJIbHOM KHU3HHM; YMEHHE BBIYHMCIATH I'€OMETPUUYECKUE BEIMUYUHBI (IJIMHA, Yrod,
wiouaab, 00bEM, IUIOMIA[b MOBEPXHOCTU), MCHOIB3Ys] H3yUYEHHBIE (QOPMYIbl U
METObl, B TOM 4YHCJE: IUIOLIAJb IOBEPXHOCTH NHUPAMHUJbI, IPU3MBI, KOHYCA,
UWIMHIpA, TUIOmaAb cdepbl; 00bEM Kyba, MPSMOYroJbHOrO Mapasuiesienumnesa,
MMpaMHIbl, MPU3MBbI, HWIMHIApA, KOHYCa, IlIapa; YMEHHME HAXOAUTh OTHOIIECHUE

00BbEMOB MOAOOHBIX (HUTYD

12

VYmenue OIICpHUPOBATH IMOHATHUAMU. HNPAMOYIoJibHad CUCTEMA KOOpAWHAT, BEKTOP,
KOOpAUHATBI TOYKH, KOOpPAWHATBI BCKTOpPA, CyMMa BCKTOpPOB, IIPOU3BCACHUC
BCKTOpa Ha YHCJIO, PA3JIOKCHHUE BCKTOpaA II0 6a3I/ICY, CKaJIIpHOC IIPOU3BECACHUC,
BCKTOPHOC IIPOU3BCIACHUC, YIOJ MCKAY BCKTOpaMH; YMCHHC HUCIIOJb30BATh
BCKTOpHBIfI u KOOpILI/IHaTHI)If/i MCTOJ AJId PCIICHUA rCOMCTPUYCCKUX 3a/lad U 3a7a4

APpyrux y‘Ie6HBIX npeaMCETOB

13

YMeHue BbIOMpaATh MOAXOJAIIMH METOJ JUIsl peLIeHHs 3ajayd; I[OHMMaHue
3HAYUMOCTH MaTE€MaTHKU B U3YUYEHUHU IMPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U
SABJICHUI; YMEHHUE PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE NPUBOJUTH IPUMEPBI MATEMATUIECKUX OTKPBITUN POCCUICKOM U MUPOBOM

MaTeMaTHYeCKOMH HAayKH
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna v BEIYHUCICHUS

11 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH TETBIX YHCel

12 Panmonanbuple umcina. OOBIKHOBEHHBIE W JICCATUYHBIE JpOOW, MPOILEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTndecKumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Cremniens ¢ 11ebIM MokaszareseM. CTeneHb ¢ paloHaIbHbIM okazaTeneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

HevictButenbHple  4ucia. Apu@MmeTHYecKHe omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3yibTaTa BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHUS

2.4 [ToxazarenbHbIe U TOTapu(PMUUECKHE YpaBHEHUS

2.5 [lenbie U QPOOHO-pAIMOHAIBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHECHHI U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIWH U TpaduKh

3.1 Oynknus, cnocoOwl 3amanust Gyaknuu. ['padux ¢yHknmu. BzammHO oOpaTHBIE
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¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI

OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.

[TpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIUH.

3 Makcumymbl U MHUHUMYyMBl QyHKIuH. Haubonbpliee m HauMeHblee 3HAUYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. E& cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toxa3zatenpHas u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemMaTH4eckoro aHaimmsa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIe 37IeMEHTAPHBIX (YHKIIMI
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHo’xecTBa U JIOTHKa
5.1 MHosxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopauHatel 1 BEKTOPHI
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[Ipunoxenue

K paboueii mporpaMmMe yuyeOHOTo Kypca
« BeposITHOCTB M CTaTUCTHKA»
(YyrmyOJieHHBII YPOBEHB)

®opmbl yueTa padoyeid nporpaMMbl BOCIIMTAHUS B padoyei
nporpamMMe o MaTeMaTHKe

Pabouas nporpamma Bocniutanus MbOY «COIL Ne 21» peanusyercs uepes
UCIIOJIb30BaHUE BOCIUTATENIBHOTO MOTEHIMANAa YPOKOB MaTeMaTHKU. JTa padoTta
OCYILIECTBIISIETCS B CIEAYIOIUX popMax:

. noOyX/J1eHre 00y4arolmuxcsi COOM0JaTh Ha YPOKE OOIIENpPUHSATHIE
HOpPMBI TIOBEACHUS, MpaBWIa OOIIEHHS CO CTaplIUMH (II€Jaroru4ecKuMu
pabOTHHKaMH) M CBEPCTHUKAMU (0Oy4aroUMMUCA), TPUHLHUIBI y4yeOHOU
JUCUUIUIMHBI ¥ CAMOOPraHU3alig;

. NPUBJICUYCHHE BHUMAaHUS OOyYaronIMXcsli K IEHHOCTHOMY AacHeKTy
U3y4aeMbIX Ha YPOKax MPEAMETOB, SIBICHHUM, COOBITUN dYepe3: JEMOHCTPALUIO
OoOy4JaromMMcsi  NPUMEPOB  OTBETCTBEHHOIO,  TIPAXKJAHCKOIO  IOBEICHUS,
MIPOSIBJICHUSI 4YEJIOBEKOJIIOOMST U J00pOCepAeUHOCTH; OOpalleHne BHUMAHHS Ha
HPABCTBEHHBIE AaCIMEKThl HAYYHBIX OTKPBITHM, KOTOPBIE HM3Yy4arOTCS B JIaHHBIN
MOMEHT Ha ypOK€; Ha AEATEeNel HayKH, NOJUTUKOB, CBS3AHHBIX C U3Y4acMbIMHU B
JJAaHHBII MOMEHT TEMaMHM, Ha TOT BKJIaJl, KOTOPbIA OHU BHECIIM B PA3BUTHE HAIIECH
CTpaHbl W MHpaA, Ha MOTHBBI HX IIOCTYNKOB; MWCIOJB30BAHME HA YpPOKax
uH(bOpMallnK, 3aTparuBarolIeil BaKHbIE COLMAIbHbIEC, HDABCTBEHHBIE, ITHUECKHE
BOIPOCHI;

. UCIIOJIb30BAaHUE  BOCIUTATEIBHBIX  BO3MOXKHOCTEH  conepKaHUs
ydyeOHOro mnpeamera s (GOpMUpOBaHHMS y OOY4YAIOMIMXCA POCCUHCKHX
TPaJAMLIMOHHBIX JTyXOBHO-HPABCTBEHHBIX W COLIMOKYJBTYPHBIX LIEHHOCTEH uepes
1noa00p COOTBETCTBYIOIIUX TEKCTOB JUIsl U3YYEHHS, MPOOJEMHBIX CUTyallud IJis
00CY»XIeHHUsI B KJIaCCe;

. WHULMAPOBAaHUE OOCYXIEHUM, BbICKA3bIBAHUNW CBOETO MHEHUS,
BBIPa0OTKH CBOETO JIMYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITUSM, JIULIAM;
. BKJIIOYEHHE B YPOK MIPOBBIX IIPOLEAYP, KOTOpPBIE ITOMOIaroT

MO/JIePKaTh MOTHBAIIMIO OOYYAIOMIMXCA K TMOJYYCHHUIO 3HAHWMN, HaJaKHUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHUN B KJIAacCE, MOMOTAIOT YCTAHOBIICHUIO
no0OposkenaTeabHOM aTMOc(hephl BO BpeMsIypoKa;

. NpUMEHEHWE Ha  YpPOKE  HMHTEPAKTHUBHBIX  (GopM  paboOTHI,
CTUMYJIHPYIOIINX TTO3HABATEIbHYI0 MOTHUBAIIMIO 00YJarOIINXCS;
. NpUMEHEHUE TPYIMIOBOW paboThl WM paboThl B Tapax, KOTOPHIE

CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOM pabOThl M B3aUMOJEHCTBUIO C
JIPYTUMU 00y4aroIUMHUCS;

. BHIOOD W  HCIIOJIb30BAaHME HA  YpOKAaX METO/AOB, METOMMK,
OKa3bIBAIOIMX BOCIHUTATEIHLHOE BO3JCUCTBHE HA JUYHOCTh B COOTBETCTBUM C
BOCIIUTATENIbHBIM HJI€aJIOM, LIEJIBIO U 33J]Ja4aMH BOCIIUTAHUS;
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. WHULMUPOBAHUE M TOJAJIEPKKA HCCIEN0BATEIbCKON JEATENbHOCTH
IIKOJFHUKOB B (hopMe BKIIOYCHHS B YPOK PA3IMYHBIX HCCIEIOBATEIBCKUX
3aJ]aHui, 4YTO JAeT BO3MOXKHOCTh OOyYaromuMcs MpPUOOPECTH  HABBIKU
CaMOCTOATEIBHOTO PEIICHUS TEOPETUUYECKOW MPOOIEeMbl, TEHEPHUPOBAHUS U
oopmiieHns1 COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOTO OTHOIICHUS K UYKUM HJIESM,
nyOJIMYHOTO BBICTYIUIEHHS, apryMEHTUPOBAHUS W OTCTaUBaHUs CBOEH TOYKHU
3peHMUS;

YCTaHOBJIEHUE YBAXKUTEIBHBIX, TOBEPUTEIBHBIX, HE(POPMATIBHBIX
OTHOILIEHUI MEXAY YUYUTENIEM U YUEHUKAMHU, CO3/IJaHUE HAa YPOKaX YMOLIMOHAIIBHO-
KOM(DOPTHOM CpeJIbI.
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